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            Praise for Who Poisoned Your Bacon Sandwich?

            ‘[An] eye-opening and important exposé … I couldn’t put it down. It read[s] like a detective story unravelling a conspiracy against the eaters of the world … a book full of righteous anger.’

            BEE WILSON, from her foreword

            Praise for the French edition

            ‘This investigation is a service to public health: its strength and originality lie in the author’s deconstruction of the extraordinary web of manipulations, factual distortions, propaganda and doubt manufacturing, which have enabled industrial meat-processors to keep using chemical additives that should have been banned if regulations on carcinogenic substances were simply enforced.’

            Le Monde

            ‘An indictment, a very good investigation into industrial processed meat, which is now declared “a proven carcinogen”.’

            Le Figaro

            ‘[A book] that reveals the dark side of ham.’

            Le Canard Enchaîné

            ‘For several years, Guillaume Coudray has been investigating the nitro-meat industry. His book reveals the underpinnings of a scandal, of which people on modest means are the first victims. … Digging into government archives, Coudray uncovers shameful practices in a processed-meat sector unhinged by voracious industrial appetites.’

            L’Humanité
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            FOREWORD

         

         In Victorian England, pickled cucumbers were dyed green with copper-based dyes. Buyers preferred pickles with a lovely fresh green colour and sellers knew that by using plenty of dye, they could make a decent profit. What few people realised was that the green copper dyes were extremely poisonous.

         Anyone today can see that it would be crazy to add green copper dye to pickles, no matter how appealing they may look. So why are we so uncritical of the countless bright pink meats in our supermarkets that have been processed using chemicals that increase their carcinogenic properties? As Guillaume Coudray reveals in this eye-opening and important exposé, our willingness to forgive bacon, ham and hot dogs for their cancer-causing properties has been carefully promoted by meat industry stakeholders who have spun us decades of lies.

         I first read this book in French nearly three years ago. Even though my French is shaky, I couldn’t put it down. It read like a detective story unravelling a conspiracy against the eaters of the world.

         Like anyone who reads the newspapers, I had long been aware of dramatic headlines linking the consumption of processed meats and colon cancer. Like anyone who enjoys an occasional bacon sandwich, I often pretended those headlines did not exist. It was only when I read Coudray’s devastatingly clear and far-reaching reportage that I understood how systematically the harm caused by ‘nitro-meats’ has been covered up by industry.

         This is a book full of righteous anger. Coudray makes you feel how deeply wrong it is that the processed meat industry chooses to cure its meats with nitrate and nitrite even though it is well xivestablished that these chemicals give rise to cancer-causing compounds. What we are talking about here is preventable human suffering and death – all for the sake of achieving a rosy-red colour and speeding up production.

         But this is also a book that offers reassurance to lovers of cured meats. The chink of light is Coudray’s revelation that thanks to alternative techniques, ‘the meat companies could produce perfectly safe processed meats without any need for harmful additives’. As of 1993, Prosciutto di Parma has been produced without any nitrate or nitrite, since when there has not been a single case of botulism associated with consuming the ham – contrary to all the warnings issued by the nitro-meat industry. The question is what it will take for other producers to follow suit.

         As Coudray writes, when saltpetre (aka potassium nitrate) was first used in the curing of hams, there was no scandal, because the ham-makers did not know any better, just like those poor Victorians who poisoned themselves with green pickles. But now that we know better, to quote Maya Angelou, we should do better.

         
             

         

         Bee Wilson 
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             A NOTE ON TERMINOLOGY: SALT, NITRATE, NITRITE AND ‘NITRITED CURING SALT’

         

         Salt

         Historically, meat was cured using common salt. This is the white substance we all know and call simply ‘salt’, ‘sea salt’ or ‘cooking salt’. Its chemical name is sodium chloride. Even today, many types of processed meat are made using simple salting and maturation.

         Nitrate

         To speed up production and obtain a more uniform red colour, the salt can be supplemented by a derivative of nitrogen called nitrate. Nitrate comes in a variety of forms (ammonium nitrate, strontium nitrate, magnesium nitrate …), all of which give similar results in meat. The most commonly used is nitrate of potash or potassium nitrate. Historically, this was known as saltpetre.* Its E-number is E 252. Sometimes sodium nitrate (E 251) is also used.

         Nitrite

         Another derivative of nitrogen gives the same results as nitrate, but even more rapidly: nitrite. Many variants work well (ammonium nitrite, strontium nitrite, magnesium nitrite …). Nitrite can also be derived synthetically from nitrogen contained in the air or in vegetables. The cheapest is the most widely used: nitrite of soda or sodium nitrite. Its E-number is E 250.

         ‘Nitrited curing salt’

         Sodium nitrite is so powerful it only requires a gram of powder to colour several kilograms of meat. In meat-processing it is never used in a pure state but only ever mixed with common salt. This mixture is known as nitrited salt, nitrite curing salt or nitrited curing salt. In Europe, nitrited curing salt contains between 99.1% and 99.5% common salt and between 0.5% and 0.9% nitrite. In the USA, nitrited curing salt is dosed at 6% and must be remixed with salt before use.

         xvi

         
            * Saltpeter in US spelling. This and other American spellings are retained when quoting US sources in this book. Similarly, the plural use of ‘nitrates’/‘nitrites’ is retained where appropriate in quoted material. Otherwise these terms are given in the singular.
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            PROLOGUE

         

         It is 12 October 2015. One by one, the delegates walk into the small auditorium. Twenty-two researchers from all over the world. A number of observers file in around them and take up positions at the tables by the windows. We are in Lyon, at the home of the International Agency for Research on Cancer (IARC). Founded by Charles de Gaulle, this agency is one of the jewels in the crown of the World Health Organization (WHO). Unlike other bodies in the cancer field, the IARC has virtually no involvement in drug development. De Gaulle wanted this organization to focus on one particular aim: to uncover the causes of cancer. Back in 1963, this was described as a ‘new approach’:1 it was no longer enough to seek a cure for cancer, its root causes also had to be identified.

         Since its creation, the IARC has held large scientific conferences two to four times a year, and each one examines a specific group of substances. The sessions always follow a tried-and-tested procedure. In the preceding six months, the experts review all the known scientific results, eliminating those that are least relevant, in order to distil the essential results from thousands of documents. The meeting in Lyon is the final sprint. In the course of one week, the experts have to thrash out the issues and reach a conclusion. At the end of the deliberations a voluminous report – a monograph, in the jargon of the IARC – is produced, but everything boils down to those few lines of text that deliver the final decision, rather like a judge giving a verdict at the end of a long trial.

         On this day in October 2015, the IARC experts decided to classify all processed meats in ‘group 1: carcinogenic to humans’.2 ‘Processed meats’ includes all products made of ‘meat preserved by smoking, curing or salting, or addition of chemical preservatives’,3 2in particular, bacon and gammon, salami, ham, smoked sausages, and corned beef. This was the first time the WHO had officially designated a whole type of foodstuff as ‘carcinogenic’.4 Two weeks later, when the new classification was released to the public, it made headlines everywhere. A large ‘X’ made of bacon appeared on the cover of Time magazine, which informed its readers that the global figure for deaths attributable to the consumption of processed meat had been estimated at 34,000.5 On its front page, the Financial Times criticized this ‘ham hysteria’ and advised its readers not to believe this ‘scaremongering’6 but rather to continue to ‘savour the bacon’.7 In Germany, Die Welt announced: ‘WHO places sausages on the cancer list’,8 and Die Tageszeitung suggested a ‘Salami tactic: to enjoy better health, use sparingly’.9 In France, Le Figaro and Le Parisien proclaimed: ‘Charcuterie is carcinogenic’.10 The Times announced on its front page: ‘Processed meats blamed for thousands of cancer deaths a year’.11

         The main form of cancer at stake here is colorectal cancer. It is one of the most frequent and deadliest of cancers: in the UK, it is the second most common cause of cancer death. Between 110 and 115 people receive a diagnosis every day – 42,000 new cases a year. More than half of patients survive, often after surgical removal of the tumours. But 43% of patients die. The figures for Europe are 500,000 new cases per year, with 238,000 deaths.12 On a global level, there are 1.8 million new cases each year and 861,000 deaths.13 Every five years, colorectal cancer affects 9 million people and kills approximately 4.3 million.14

         Even though it is the second most deadly cancer in the world,15 it is one of the least well known among the general public. Is that because, on top of the taboo about cancer, people have an instinctive repulsion when it comes to faecal matter? For colorectal cancer is quite simply cancer of the large bowel: the colon is the tube that leads out of the small intestine. It is where the final 3acts of digestion take place (recuperation of water and vitamins, compacting of waste, storage prior to excretion). The rectum is the bottom end of the digestive tract: its last fifteen centimetres.

         THE INDUSTRY MOBILIZES

         The ‘group 1 carcinogen’ classification marks a turning point in the history of meat products. By using data assembled in the 1990s, the IARC indicated that a 50g portion of processed meat consumed every day increases the risk of colorectal cancer by 18%.16 Studies based specifically on recent British data have produced even more alarming figures: in spring 2019, researchers at the IARC and the Cancer Epidemiology Unit at Oxford University showed that a daily 50g portion of processed meat leads to a 42% increase in the risk of colorectal cancer.17 A daily 25g portion leads to an increase of 19%.18 A 25g helping is not a lot of processed meat: a rasher of cooked bacon weighs between 8g and 15g. A slice of ham weighs 10g for the smaller ones, 40g for the larger ones. A frankfurter-style sausage generally weighs around 40g, a slice of salami 10g, a gammon steak between 100g and 180g. As well as these there are the ‘hidden’ processed meats: slices of pepperoni on pizzas, the fillings in pork pies, pieces of ham in salads or ready meals … they all need to be factored in.19

         The IARC’s assessment immediately had an impact on sales. One month after the release of the results, the Guardian headline read: ‘UK shoppers give pork the chop after processed meats linked to cancer’.20 But the European processed meat industry fought back, mobilizing its PR companies to conduct a damage-limitation exercise. In an interview with the Spanish daily El Pais entitled ‘The public has a choice: believe us or believe the industry’,21 Doctor Kurt Straif, who led the programme at the IARC, was scathing about these PR campaigns run by powerful industrial interests exercised purely by the impact on their bottom line.4

         The meat companies churned out press statements full of mock surprise or incredulity; the scientific data were skilfully reviewed and ‘reframed’:22 the aim was to reassure consumers, convince them that there was really nothing to worry about, that the population was not exposed to any serious risk. Some industry voices portrayed the IARC as ‘just a lab’ and diminished its findings as just one study among many. They made out that the mechanisms that cause cancer are virtually unknown, or that the results indicated that processed meats represented only a ‘theoretical danger’, unrelated to any ‘real risk’. In each and every country, they explained that the IARC conclusions did not apply to local habits, that the consumers studied by the IARC were ‘statistical entities’, theoretical figments.

         In fact, behind the figures there are real victims. In 2017, in the British Medical Bulletin, a researcher at the Institute of Food Research in Norwich calculated that the levels of risk published by the IARC meant that, ‘for every 100 male regular processed meat consumers we might expect approximately one additional case of colorectal cancer’23 (the levels were slightly lower in women). One case in every 100 consumers: the defenders of processed meat might argue that that is not such a big deal. But at the scale of a city, one male consumer in a hundred amounts to a very big deal. At the national scale, it is huge. As the British Medical Bulletin explains: ‘At the population level, differences in risk of this magnitude are of considerable significance for public health.’24 The epidemiologists estimate that of the 110 to 115 new cases of colorectal cancer that appear on average each day in the UK, about ten are directly related to the consumption of processed meats. Similarly, in the USA, it is estimated that 10.3% of cases of cancer of the colon are the direct result of the consumption of processed meat.25 (By way of comparison: in the same population, 13.5% of cancers of the colon are caused by cigarette smoking and 17% by alcohol.26) The carcinogenic impact of processed meats is understood in such precise detail that public health specialists have been 5able to show that in the United States a simple 6g reduction in the daily intake of processed meats would lead to a saving over ten years of a billion dollars on the cost of healthcare.27

         OLD NEWS

         In each of the producing countries, the processed meat industries have one powerful ally: the agricultural administrations are terrified by the economic consequences that a long-term collapse in sales would entail. The day after the IARC published its results, the French minister of agriculture declared: ‘I don’t want a report like this creating even more panic among people.’28 His concern was justifiable: in France, more than 70% of pork is consumed in the form of charcuterie. The implications of a drastic fall in sales are scary: 58% of French pork production takes place in a single region, Brittany, where the industry employs 30,000 people. The picture is no rosier in Germany, and that is the reason why the minister of agriculture in Berlin took the IARC to task over its results.29 Similarly, the Italian minister of agriculture attacked the cancer specialists and their ‘unjustified scaremongering’,30 and the Australian minister of agriculture used the word ‘farce’. In a radio interview he proclaimed: ‘If you got everything that the World Health Organization said was carcinogenic and took it out of your daily requirements, well you are kind of heading back to a cave.’31

         Though it seemed to take some by surprise, the IARC’s classification was in fact the culmination of a long series of results proving the carcinogenicity of processed meats. At the end of the 1960s, the line of specialists working on bowel cancer was still: ‘the presence of carcinogenic factors swallowed and present in high concentration in the stool has been postulated but no such carcinogen has been identified’.32 By the 1970s they had gathered enough evidence to be able to accuse processed meats of being responsible for a considerable number of cancers – even if they 6couldn’t yet produce actual figures. Later we will describe how the health authorities had to take on the processed meat industry during that decade. Since then, epidemiological research has never stopped. In the 1990s, a large collection of biological samples was established together with data on individual behaviours (smoking and drinking, physical activity, eating habits): known as the European Prospective Investigation into Cancer and Nutrition (EPIC), the project concentrated on cancer and food-related factors analysed over a long period.

         EPIC by name, epic by nature: the study covered half a million people and was based on 8 million samples taken at 23 collection centres across Europe. At the beginning of the study, there wasn’t a single case of cancer. As the years went by, cancers began to appear. A retrospective analysis of the accumulated data allowed precise links to be established between certain behaviours and the occurrence of certain cancers. The epidemiologists who headed up EPIC obtained definitive proof of the role of processed meat in cancer induction. From 2002, they provided preliminary figures suggesting that eating 30g of processed meat every day was likely to increase risk of cancer by 36%.33 In 2003, the WHO published a preliminary recommendation aimed at limiting the quantities of processed meat consumed.34 But the real turning point was the publication of two reports, in 1997 and then in 2007, by the World Cancer Research Fund (WCRF): having conducted an analysis involving a team of the best cancer specialists and epidemiologists, the WCRF concluded its evaluation with the recommendation: ‘avoid processed meat’.35 In 2012, the American Cancer Society recommended that people should ‘minimize consumption of processed meats such as bacon, sausage, luncheon meats, and hot dogs’.36 Meanwhile in Europe, summing up the state of scientific knowledge on the prevention of colorectal cancer, the Belgian Superior Health Council recommended ‘avoiding as much as possible processed red meat’37 and only consuming such products ‘rarely, if at all’.387

         NITRO-MEATS

         In fact, it is not necessary to give up eating processed meats to reduce the risk of cancer. What needs to be reduced – eliminated altogether if possible – is carcinogenic processed meat. This truism contains a secret that the processed meat industry tries hard to obscure in its many communications on the subject: when it comes to cancer, not all processed meats are equal. Some are very dangerous, others less so, while others still have been shown in laboratory tests to have no harmful effects.39

         Processed meats are made especially dangerous by the use of two food additives: nitrite and nitrate, which accelerate the curing process and give the meat an appetizing colour. Nitrate and nitrite are chemical substances composed of a nitrogen atom bound to three (for nitrate) or two (for nitrite) oxygen atoms. Nitrate is abundant in the natural world: some vegetables (such as spinach, beets, lettuce) contain a high concentration of nitrate, which may be transformed into nitrite by the action of micro-organisms. This transformation (the chemical term is reduction) occurs in the oral cavity; that is why saliva contains low concentrations of nitrite that is continually swallowed in a highly diluted solution.40

         Nitrate and nitrite are not carcinogenic in themselves. But under certain conditions they can be transformed. Then they give rise to free radicals, in particular nitric oxide (NO). Highly reactive, and known for its role as an electron-thief or oxidizer, this oxide of nitrogen reacts with a wide range of biological molecules (lipids, proteins, DNA). When the nitric oxide reacts with the components of meat – especially with iron and with amides or amines derived from meat proteins – it leads to the production of certain carcinogenic compounds that the chemists call nitroso compounds or N-nitroso compounds (scientists use the terms interchangeably, some preferring the abbreviation ‘NOCs’ for ‘nitric-oxide-releasing compounds’).41 These molecules result from 8the interaction between nitrite and elements in the meat itself; that is why these nitroso compounds are said to be ‘neo-formed’. They damage the cells lining the bowel.42 It is a long process, which typically takes ten to fifteen years: over time, the slow accumulation of damage leads to the proliferation of cancerous cells.43

         In 2015, the French cancer specialist Denis Corpet was the chairman of the group of experts commissioned by the IARC to evaluate the mechanisms that lead to the appearance of tumours. Four years later, in early 2019, Professor Corpet expressed his indignation: ‘The failure of governments globally to engage on this public health scandal is nothing less than a dereliction of duty – both in regards to the number of cases that could be avoided by ridding nitrites from processed meats – and in the potential to reduce the strain on increasingly stretched and under-funded public health services.’44 In a letter addressed to the European commissioner for health, he reiterated that nitro-additives, by reacting with meat, give birth to carcinogenic nitroso compounds. ‘The research team I led at the university of Toulouse demonstrated that while an experimental nitrite-cured ham promotes colorectal carcinogenesis in rats, the same ham cured without nitrite does not’,45 he explained. When the lab rats were fed with two separate batches of ham (one made by using nitrite, the other without it), only the nitro version led to the development of tumours.46 Corpet concluded his letter to the European authorities by saying: ‘The addition of nitrites to foods such as ham and bacon is thus central to cancer risk – and marks out those meats that contain these chemicals as significantly more dangerous than other processed meats.’47

         ALL IN A GOOD CAUSE: THE BOTULISM ARGUMENT

         On the occasions when the industrial meat-processors implicitly recognize that their nitrited meat is carcinogenic, they claim it is 9all in a good cause. According to them, nitro-additives are there to protect consumers from an even greater danger than cancer: they insist that nitrate and nitrite are needed to prevent botulism, a dangerous illness caused by a bacterium. They allege that the use of nitrate and nitrite is the only safe way to destroy germs that might be lurking in sausages and ham, waiting to kill those unwise enough to eat meat that hasn’t been ‘treated’. The CEO of a large French industrial meat-processor gave this explanation of why he refused to stop using sodium nitrite in ham and frankfurters: ‘We don’t stick it in out of habit or just for the fun of it. We put it in to combat a very grave evil: botulism, which is fatal … This isn’t a bout of indigestion we’re talking about. With botulism we’re talking death! … With botulism, it’s game over!’48

         So it’s a cost–benefit calculation, a case of the lesser of two evils: like a responsible parent, the meat-processing industry would rather risk giving cancer to a minority of consumers in order to protect the others. It’s hard to find an equivalent elsewhere: would it be acceptable if orange juice killed thousands of people each year to protect everyone else from some mysterious ‘orange poison’? Would parents feed their children chips if the flesh of the potatoes had been rendered carcinogenic by the introduction of some additive? Would the risk of bird flu be enough to induce consumers to eat chicken injected with a carcinogenic solution?

         But the worst thing about this is that the botulism argument is factitious. In fact, manufacturers have a whole arsenal of techniques to prevent bacterial infections. ‘We conclude that any effect of nitrite on product safety and stability may be compensated for by modification of formulations and processes’,49 explained the German biologist Friedrich-Karl Lücke, a specialist in processed meats, in 2007. For decades, in article after article, the experts in meat microbiology have been echoing this: simply by using adapted production techniques, the meat companies could produce perfectly safe processed meats without any need for harmful 10additives.50 And those who like their ham pink can rest assured: there are alternative colouring methods. Back in 2008, in response to the report of the World Cancer Research Fund, three of the most respected European meat scientists wrote: ‘It is now known that acceptable alternatives for the use of nitrate and nitrite exist in relation to color development, flavor and microbiological safety.’51 Ten years later, chemists and biochemists were still making the same point: ‘the use of nitrate and nitrite may be substituted by modifications of product composition, and processes’.52

         From artisan pork butchers to small family enterprises to sizable factories producing hundreds of thousands of tons of meat a year, manufacturers large and small throughout Europe are working perfectly well without using nitrate and nitrite and yet have never recorded a single case of the ‘inevitable’ botulism that the nitro companies wield as their weapon of fear. To do without carcinogenic additives, they use different methods: they buy raw meat of better quality, they apply stricter rules of hygiene, they use longer periods of refrigeration and maturation, they adapt their equipment to meet these requirements. In the UK and Denmark a handful of industrial manufacturers make bacon and ham without using nitro-additives. In Germany and Holland organic producers likewise eschew all additives. In Italy the best products (Parma and San Daniele dried hams) are made without nitrate and nitrite. Similarly in Spain the top-notch meat products (authentic chorizo and lomo, most authentic bellota hams) are not treated with nitro-additives. In France and Belgium, artisan and industrial meat-processors are vying to bring nitrate- and nitrite-free products to the market. Some of them cater for purely regional markets, others already distribute on a national scale, such as the Biocoop group, which, in autumn 2017, launched an excellent ham without nitro-additives that is made in Brittany. It is a ham that doesn’t cheat: it has its own true colour. The distributor is quite happy to make the case for it on its packaging: ‘Pale ham, 11is that normal? Yes, if you don’t add nitrited curing salt the ham retains its natural colour, that is, grey!’53

         This proves that the sector can change, that ‘virtuous’ processed meats can be successful. But most of the market leaders baulk at the prospect: processing meat without using nitro-additives takes more time and requires more care. Adapting equipment does not come cheap: machines need to be changed, refrigeration units revamped, production processes revised – a complete overhaul. Why undertake such expense only to end up with a product that is less pink and thus likely to sell less?

         IT’S ENDEMIC

         Listening to the industry spokespeople, you would think that they have been straining every sinew over the last few decades to minimize the use of additives that make processed meats carcinogenic.54 In fact, the number of nitro-treated products is growing relentlessly. It is the strange paradox of carcinogenic meats: the more it has been understood how dangerous they are, the more they have grown in numbers. Thus nowadays, in the UK, the ‘farmhouse pâté’, ‘Brussels pâté’ and ‘Ardennes pâté’ sold in supermarkets is often treated with sodium nitrite. The chemical produces an appetizing pink colour which makes for an appealing aspect when sold sliced and wrapped in transparent packaging. And yet in France and Belgium (for example in the Ardennes) the pâté is often not treated: it isn’t pink, but grey. Another example: rillettes (potted meat), a traditional product of rural western France. The technical guides make clear that it is not necessary to use preservatives in rillettes, as the cooking pasteurizes them.55 That is why the first Code of Practice for Charcuterie, published in 1969, explicitly forbade the use of nitro-additives in rillettes: only salt and spices were allowed.56 Even though aware of the cancer risk, the professional organizations gave the nod to nitrite curing in rillettes. A 12reference manual says: ‘This technique is not of particular interest unless you are seeking to bring pinkness to meat pieces in the final product.’57 For many years now, the number of carcinogenic rillettes being sold in shops has increased, especially in cut-price and discount stores. So the injustice deepens: as with ham and sausages, it is always the cheapest products – that is, those consumed by households on modest means – which are treated the most with nitro-additives.

         By way of an excuse for not banning these dangerous additives, the European Commission explains that it has not taken any measures because of ‘the need for certain traditional foods to be maintained on the market’.58 But in fact this liberal attitude essentially benefits products that are far from ‘traditional’: since nitrite curing is allowed, European industrial meat-processors have consistently come up with new products which rely on the use of this miracle additive. Instead of favouring healthier options, the manufacturers are permanently competing to develop new formulae and new nitro-meats. You simply have to peruse the supermarket shelves to clock the appearance of new items with labels that list E 250 (sodium nitrite), E 251 (sodium nitrate) and E 252 (potassium nitrate). All tastes and all ages are catered for: nitro treatment is used even in products aimed specifically at children and teenagers. And in this incessant escalation, there is one constant theme: nitro treatment lowers costs, accelerates production, simplifies the work of factories, prolongs shelf life and is the quickest way to achieve that lovely colour that customers like so much.

         As for cancer, the organizations that represent the industry point out that they fund research. And the result of this work? Researchers confirm that the simplest solution would be to ban nitro-additives altogether. But as far as the industry is concerned, that is out of the question: there’s too much to lose. So the biochemists suggest adding supplementary chemicals to counteract the carcinogenic action (especially tocopherol, a compound which has 13powerful antioxidant properties).59 For years, nitro-meat manufacturers have been floating this idea: they claim that if we wait just a bit longer, a new revolutionary method will be developed that will allow the risk to be nullified, and this will suit everyone: for the public, fewer deaths; for the industry, no change to the look of the product and no costly adaptation of processing technology.

         But if you delve into the history of the link between cancer and processed meats, you discover that studies into such inhibiting techniques were being announced as long ago as the 1970s, when the industry was first confronted with evidence of the carcinogenicity of nitro-meats.60 Early formulae of anti-cancer tocopherol were already developed and patented in the late 1970s.61 So how do we explain that the processed meat industry is still at this preliminary stage of development? Whom does this inertia benefit the most? How can we tolerate the fact that hundreds or thousands of deaths have been caused by this procrastination? Why trust the industry lobby when we learn that their current statements are almost verbatim repetitions of what was said back in 1975: ‘To date, no substitute for nitrite has been discovered’;62 or else ‘Researchers are still trying to find a replacement’?63 Already in the 1970s, cancer specialists were critical of these dilatory tactics.64

         As the manufacturers buy themselves more time, consumers are being poisoned. Systematic nitrite curing hurts everyone: consumers, who are made ill; health services, which have to expend valuable resources in expensive treatments; pig farmers, who are impoverished by allowing the processors to use meat of mediocre quality. And the meat curers themselves: when they make sincere efforts to produce healthier food, they are discouraged by having to compete against nitro products, with their perfect pink colour and their unbeatable prices – because they are produced quickly and with less care. The only winners are a few giant industrial companies who, thanks to nitrite, can rapidly produce meats that look as tasty as sweets and stay that way for a long time.14

         DON’T BRING HOME THE BACON

         Rather than force the meat industry to give up nitrite curing, most countries prefer what might be termed ‘the diagnostic and therapeutic option’. People over 50 are encouraged to provide stool samples and, if necessary, undergo a colonoscopy. When pre-cancerous cells are detected, the patients are operated on. Promotional campaigns riff on the theme of: ‘90% of colorectal cancers are treatable when detected early.’ This is all very comforting, but contrarians might point instead to a crueller statistic: even in countries with an advanced hospital system, four out of ten people diagnosed with bowel cancer don’t survive five years after diagnosis.65 And beyond the statistics, each of these ‘cases’ represents enormous hardship for individuals and their families. Sometimes, the surgeon removes a piece of intestine and diverts one end of the colon through an opening in the belly. Who can hope to lead a normal life with a plastic colostomy bag attached to their abdomen to collect their bodily waste?

         Rather than a genuine strategy based on tackling the causes of cancer, this combination of screening and treatment of patients already affected by cancer is passed off as ‘prevention’. And too bad if the less well-off in society, who happen to be the largest consumers of processed meat, bear the brunt (in the UK, recent studies have shown that those in the most deprived social categories are disproportionately more prone to cancer than the rest of the population).66

         And what does it matter if, following the USA and Europe, the number of cases of colorectal cancer is increasing in the Global South as they begin to adopt Western eating habits? As early as 1971, the British surgeon and epidemiologist Denis Burkitt, a pioneer in the identification of the role of food in colorectal cancer, was pointing out: ‘The rise in bronchial carcinoma accompanied an increase in cigarette smoking, and likewise the rise in colon 15carcinoma accompanied a progressive adaptation to a North American type of diet.’67 He noted, for example: ‘Rural Africans rarely develop cancer of the large bowel, but when these same people move into a city and start eating Western-style food, their susceptibility to this type of malignancy increases dramatically and eventually matches the high rates found in Europeans and Americans.’68 The same goes for Asian populations: ‘The Japanese, especially in rural areas, also have very few malignancies of the colon. But when they migrate to Hawaii or California, their children have almost as many bowel cancers as the general population of these areas.’69 According to the historian Robert Proctor, Denis Burkitt was one of the first to denounce the lack of any nutritional prevention policy for cancer: Burkitt ‘suggests that we have a leaky faucet, an overflowing sink, and many experts busily mopping the floor. But why, he says, are there so few trying to turn off the tap?’70

         The artisan producers who use nitro-additives often do so with regret: they would prefer to sell food that isn’t detrimental to health. I hope that this book, by introducing them to the secret history of nitrate and nitrite, will offer them encouragement: they will discover how traditional meat curing was taken over by industrial groups obsessed with speed and volume, often indifferent to the health of their customers and willing to employ any ruse so as not to have to give up their recipes for ‘accelerated meat curing’. These nitro-meats look lovely, but they are dangerous. It is time for real meat curers to take back control of their salt.16
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            PART 1

            IN THE PINK: HOW YOUR BACON ENDED UP FULL OF NITRATE AND NITRITE18
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            CHAPTER 1

            MIRACLE ADDITIVES

         

         Even before we engage our sense of taste or smell, we use our eyes to select what we are going to eat. We react positively to the green colour of vegetables. The sight of a ripe apple or raspberry makes the mouth water, but if these fruits are painted blue we find them repulsive. As for meat, millions of years of evolution as carnivores have taught us to judge the freshness of flesh by its colour: our instincts interpret certain colours as offering guarantees against pathogens. ‘Red’ signifies quality; ‘pink’ expresses safety.

         Unfortunately, the natural colour of ham and sausages is not pink: it is grey or brown, the same as pork after it has been cooked. Which is why meat curers have constantly been tempted to use artificial means to recreate the colour of fresh meat. The pink hue of hams/sausages/pâtés is the result of two products: potassium nitrate (chemical symbol KNO3) and ‘nitrited curing salt’, a mixture of cooking salt and sodium nitrite (NaNO2).

         NITRATE, NITRITE AND IRON

         As we saw earlier, nitrate and nitrite are not directly carcinogenic: even with repeated ingestion, nitrate and nitrite do not cause tumours in either animals or humans. But under certain conditions these substances can give rise to several carcinogenic agents. The best known are nitroso compounds, which can form during 20the processing, cooking or digestion of meat. Firstly, there are the nitrosamines, molecules formed by the combination of nitrosating agents (nitrite, nitrous acid, nitrogen oxides) and amines (amines form from the breakdown of amino acids, peptides and proteins). The other group of nitroso compounds contains nitrosamides, which form when a nitro agent reacts with an amide (an organic compound similar to amines). Nitrosamines and nitrosamides work even in low doses: they target the DNA of cells and cause lesions which can lead to tumours.

         Industrial meat-processors claim that by adding vitamin C to their products they reduce the risk posed by nitroso compounds. This technical solution was invented in the 1950s and is in widespread use today: a great many nitro-processed meat products are supplemented with vitamin C (in the form of ascorbate) to speed up their production and to try to reduce the frequency of nitrosamines. Nevertheless, nitro-processed meat remains carcinogenic, as it contains other agents that generate tumours: those that result when nitro elements encounter iron contained in meat (specialists call it ‘haem iron’). When it is consumed in excess, the iron trace element has a pro-oxidant effect that stimulates cancerous cells. That is why the IARC, when it examined processed meat in October 2015, classed untreated red meat in category 2 (‘probably carcinogenic’). The carcinogenic effect of haem iron is activated when meat is treated with nitrate or nitrite, as the element iron reacts with nitric oxide to create nitrosyl haem, an agent that is key to carcinogenesis.1

         For producers of nitro-processed meat, acknowledging this mechanism means, in a sense, accepting their own death warrant: whereas the nitrosamine risk manifests itself only under certain conditions in cooking and digestion, the nitrosyl haem risk is potentially latent in every particle of nitro-meat. The only solution is to stop using nitro-additives and return to traditional methods of curing meat, using only meat and common salt.21

         THE NATURAL PIGMENT OF RAW HAM

         Archaeologists have shown that humans have been salting pork in Europe at least since the Bronze Age (tenth century BCE), especially the Celts. In the area of modern-day France, excavations have uncovered several sites of salting workshops.2 For example, in his depiction of Gaul in 18 CE, the geographer Strabo writes: ‘These people produce magnificent cuts of salted pork that are exported as far as Rome itself.’3

         In many regions of Europe, ham is still made following ancestral methods, that is, using only salt and no additives. This is the case for certain Spanish hams (most traditional bellota and pata negra), but it is mainly in Italy that the most famous examples of nitrate- and nitrite-free hams are to be found today. These meat products are created using the ancient procedures: after having been rubbed down with salt, the meat first of all takes on a brown tinge. Then, after a few weeks, without any other external intervention, a red colour starts to emerge, which becomes more and more intense. Humans have been exploiting this phenomenon for millennia, but it is only in the last twenty years that Italian and Japanese scientists have managed to work out the biochemical process involved: when an artisan makes a raw ham without nitrate or nitrite, he is unwittingly bringing a new pigment into being. Through the action of an enzyme present in the flesh, a part of the element iron contained in the meat is replaced with the element zinc. The scientists call this natural pigment of cured meat ‘zinc protoporphyrin’ (Zn-pp or ZPP).4

         This pigment does not appear only in ham: in the past it was zinc protoporphyrin that gave dried beef that red colour that our ancestors called ‘brési’ or ‘brazi’; today it is zinc protoporphyrin that gives an intense colour to the traditional (nitrate- and nitrite-free) sausages that are still found in Auvergne, Corsica, Spain and especially in Italy and Hungary. But Zn-pp entails 22certain constraints. Choice of ingredients, precision of method, control of temperature, acidity, humidity: contemporary Italian salumerie demonstrate the care and attention required to produce an authentic salami. If not done well, the maturing process can end up with a poor-tasting product that doesn’t keep very long. Furthermore, this traditional method of production has another major disadvantage: it is slow. The zinc protoporphyrin pigment forms gradually throughout the whole period of production but grows most rapidly during the maturing process.5 It achieves a satisfactory colour only after several months and continues to improve with time, because the longer the maturing process is, the more the quantity of Zn-pp pigment increases. The taste improves at the same time as the colour: in Spain, true pata negra without nitrate or nitrite generally takes 24 months to reach the market. As with wine, traditional hams improve with age: in Auvergne, up until just a few decades ago, dried hams would be strung from the ceilings of houses of well-off peasants, maturing for years in anticipation of a wedding or some other major occasion.

         SPEEDING THINGS UP

         Almost everywhere, traditional methods of production have been replaced by an accelerated process. In France, the most striking example involves the famous ‘Bayonne ham’. Today, most Bayonne hams are treated with potassium nitrate (saltpetre), but traditionally they were produced using only salt, with neither nitrate nor nitrite.6 Until the end of the 1960s, the Fraud Prevention Office prohibited the use of the expression ‘real Bayonne ham’ if the producers made use of nitro-additives.7 This is how the situation was presented in 1965 by the French meat-curing expert and chemical engineer René Pallu: ‘We know that true Bayonne hams are cured purely with salt; these hams have a pleasing colour, a good texture for slicing and they keep perfectly.’8 He explains that 23several conditions need to be met for quality production to take place: hams should be sourced from heavy, fattened animals; the pigs should be rested and not worked too hard before slaughter. He emphasizes that Bayonne hams are traditionally obtained by ‘a slow and progressive drying and maturing process of between six and twelve months carried out in the open air in winter and spring or in air-conditioned drying kilns during the hot season’. For Pallu, these are ‘So many conditions that seem to us rarely fulfilled in this day and age, where quick and easy solutions are at a premium.’9 He concludes: ‘In the majority of factories they not only do not select the hams to begin with, but they add saltpetre and sugary substances to the salt in order to facilitate a rapid development of the colour; furthermore, they subject the hams to a speeded-up “drying/maturation” process in air-conditioned environments.’10

         In the 1960s, specialists referred to this accelerated method using an expression that industrial meat-processing firms have since tried hard to obliterate: ‘chemical salting’.11 This is how it works: once inside the meat, the nitrate and nitrite break down and bring about a release of nitric oxide. Spreading easily through the muscles, this gas reacts with the natural pigment of the meat (myoglobin) and binds to the atoms of iron. A new pigment appears, which chemists call NO-myoglobin (for ‘nitric oxide myoglobin’). To put it in simpler terms, biochemists sometimes refer to ‘nitroso-pigment’. This pigment has a deep red colour which – visually – closely resembles the zinc protoporphyrin pigment. The two pigments are indistinguishable without subjecting them to a chemical test, and the NO-myoglobin pigment has the added advantage of giving an even more intense colour than the natural colour it is mimicking.12 As well as this intensity, the nitroso-pigment has a number of technological advantages. When curing is not performed competently, the appearance of the naturally cured ham can be marked with chromatic imperfections 24(patches of dark grey-brown coloration shading into black).13 The nitro-additive, on the other hand, consistently gives a homogeneous and uniform coloration. Its second essential advantage is that in order to produce hams and sausages using the traditional method the meat has to be taken from older animals, as their muscles contain a lot of myoglobin. Nitro treatment, on the other hand, can produce visually satisfying hams from flesh that contains very little myoglobin, so younger pigs which haven’t been exercised as much can be used.

         The main advantage lies in the speed of processing: when the ‘chemical method’ is used, coloration is acquired much more quickly. The NO-myoglobin pigment forms so fast that a nitrate-treated ham can be on the market in less than 100 days. Spanish hams offer a typical example: whereas a real bellota ham without nitrate or nitrite requires 24 months to mature (and is often not ready for sale before 30 months), serrano hams (produced with the aid of nitrate or nitrite) can – if the producer so desires – be on the market after only three months.14 This difference can have a significant impact on margins, given savings that can be made on floorspace devoted to drying and maturing, and capital that would otherwise be tied up can be released.

         Nitro-additives offer other, even more controversial advantages. Nitrate and nitrite enable a global increase in productivity because they have a disinfectant function. Processing methods can be less rigorous without affecting the appearance of the final product. That is not to say that production is botched, rather that certain rules of traditional curing can be relaxed: the introduction of antiseptic right inside the meat itself prevents the development of bacteria which could lead to a product of inferior quality, or one unfit for sale at all.15 As the bacteriologists and biochemists working for a French industrial meat-processing company wrote in 1954, nitro-additives ‘ensure more or less complete bacteriostasis for polluting bacteria’.16 Other industry technicians are more 25euphemistic: nitro-additives help to ‘prevent spoilage’.17 It makes production easier, avoids the need to keep factories completely refrigerated, reduces the constraints on the supply of fresh meat, simplifies handling, facilitates transport and storage, extends the shelf life: the presence of nitro-additives reduces losses, increases volume, lowers prices. This is why this accelerated process has gained traction in every country. In Spain, as recently as a few decades ago chorizo, longanizas and sobrasada were still made without the use of nitrate and nitrite; their coloration was obtained naturally through the addition of red pepper and through the natural occurrence of the zinc protoporphyrin pigment. Today, they are mostly nitro products, that is, treated with potassium nitrate or sodium nitrite – sometimes both. Recently, even producers of bellota ham – the high end of the Spanish dried ham market – have adopted nitro-additives, either because they allow them to significantly increase productivity or because their use opens up export markets, particularly in the UK and North America. And European authorities regularly publish new authorizations that allow a more extensive use of nitro treatments.18 This is the story of processed meat and cancer: ‘chemical salting’ is so advantageous that it has ubiquitously become the norm.

         MEAT CURING DONE THE PROPER WAY

         One example from Italy is more encouraging. For several decades, the producers of Parma ham had been using nitro-additives. But in the middle of the 1990s, they collectively decided to revert to traditional (parmigiana) production methods, using no other ingredient than salt. This return to the old ways necessitated a long maturing period to allow the zinc protoporphyrin pigment to appear naturally. There has been a plethora of articles in specialist journals musing over the mystery – the ‘riddle’, some called it – of Parma ham.19 Even now, certain specialists of nitrite curing find it 26hard to believe: the colour and stability of Parma ham strike them as ‘intriguing, as they seem to occur without the intervention of nitrate and nitrite’.20 There were any number of different theories: some suspected the ham producers of Parma of cheating, others conjectured that there were nitrifying bacteria in the hams (i.e. bacteria capable of causing nitrate to appear). Could a staphylococcus be responsible for the appearance of the red colour?21 Some chemists came up with the hypothesis that the long maturation of the hams gave rise to sulphurous components which could interact with the meat.22 Others convinced themselves that the salt used in Parma was contaminated by nitrate or nitrite.23 Tests were conducted to confirm that it contained no such chemicals.24

         Now the ‘riddle’ has been solved, and the meat scientists confirm that this is not a phenomenon peculiar to Parma ham: the role of zinc protoporphyrin has become clear, and producers everywhere are rediscovering that, although the traditional methods of salting are slower and require greater effort, they give an excellent colour and an aroma that is second to none.

         Specialists in meat science had noted previously that Parma hams were often much less salty than hams treated with nitrate or nitrite.25 From a public health point of view, that is already a plus, but the merits of zinc protoporphyrin don’t end there. The absence of nitro-additives also implies the absence of carcinogenic components specific to nitro-processed meat: not only does non-nitro ham not generate nitrosamines and nitrosamides, it is also free of nitrosyl haem. Moreover, biochemists have discovered that natural pigment is able to inhibit the deleterious mechanisms connected to the iron content, to the extent that there are now attempts to enrich modern processed meats with the pigment that they have been deprived of.26 This encapsulates the absurdity of nitro-additives: not only do they give rise to carcinogenic derivatives, but they also suppress the emergence of protective mechanisms.27

         COOKED PROCESSED MEAT: THE PINK MIRACLE

         So far, we have been examining the so-called ‘raw’ forms of processed meat: that is, raw (and dried) hams, raw sausages, salamis, etc., all of which are consumed without having been previously cooked. Let us now turn to the other category of processed meats: the products that are sold cooked (such as cooked ham, corned beef, cured ox tongue) and those that are cooked before being eaten (for example bacon, gammon, hot dogs). In the raw products we discussed earlier, the nitro-additives accelerate and copy (rapidly giving an appearance resembling that which would occur naturally). But in the cooked products, the nitro-additives produce an even more interesting marvel: they give colour to products that don’t have any.

         In its natural state, cooked ham is off-white or brown, like roast pork. That is the hue that the customer would obtain if they made their own cooked ham, sausages or corned beef. But if you treat the meat with nitrate or nitrite before cooking it, everything changes. In a brochure written for meat producers at the beginning of the twentieth century, one of the inventors of nitrited curing salt explained: ‘If you make bologna sausage out of fresh meat, it, of course, will be gray. If you roast a piece of beef, it will be gray. If you cook a piece of beef, it will be gray. It is the same with bologna. When bologna is made with fresh meat, it will be gray, just as though you take a piece of fresh meat and boil it. It is impossible to make bologna with a pink color and make it out of fresh meat.’27 A longtime technical director of meat-processing factories, the American Fred Wilder, explained in 1905 that, without nitro treatment, the meat has ‘a dead, slatish appearance, which is very unattractive’.28 With the use of nitro-additives, this handicap disappears: once nitrited flesh is exposed to heat, the nitrosomyoglobin gives rise to another pigment, called nitrosylhemochrome, which is pink in colour. This new hue doesn’t exactly resemble the colour of fresh meat (it is a sort of raspberry pink which has no real natural 28equivalent), but that doesn’t matter: what is important is that the resulting meat is pink – any shade of pink will do.

         In sales terms, this is a godsend. As a book published in the USA in 1942 by the Swift company put it: ‘The retail dealer soon realizes that few meats that he can display are more tempting to the customer than these appealing cured products.’29 They ‘take the eye’, according to another American specialist.30 One manufacturer of nitrite curing salt promised meat-processors in 1951 that this treatment would give the flesh a precious ‘eye-appeal’31 – something almost akin to sex appeal, perhaps!

         Nitro coloration offers a host of technical advantages. It is firstly very cheap compared with other existing colouring agents (capsicum, saffron, cochineal/carmine, etc.). But above all it is selective: since the colour only appears because of a reaction between myoglobin and nitric oxide, the nitro-additive colours only the flesh, not the fat.32 In salami or mortadella, the flecks of fat can remain a nicely contrasting white colour, creating a chequered effect that is very easy on the eye. Nitro coloration is neat and tidy; it doesn’t stain the rind or the subcutaneous fat. The effect is particularly distinct when the meat is sold pre-sliced and shrink-wrapped. As two specialists of nitrite curing techniques wrote in 2000, ‘the bright pink color of nitrite-cured bacon and ham has long been used as a selling point, particularly since the development of transparent film vacuum packaging’.33

         TABOO COLOURING

         These days, industrial meat-processors try to conceal or minimize as much as possible the colouring function of nitro-additives (who would be happy to know that their food had been made carcinogenic for cosmetic purposes?). But that wasn’t always the case. Before the dangers of nitro-additives were identified, producers had no reason to feel timid, and the colouring function 29was highlighted in the technical manuals. Until the 1960s, the industry made no bones about it: the essential function of nitro-additives was to rapidly colour the meat, to quickly give it a ‘cured’ taste, to simplify its production while dealing with issues of hygiene, to extend its life by preventing it from oxidizing so that neither its colour nor its taste was altered. For example, just before the Second World War, in written exchanges with the British Department of Health, the Food Manufacturers Federation emphasized that nitrite was used ‘only as a colouring agent’.34 Another industry organization indicated that ‘the part played by the saltpetre in curing meat was that of a colouring agent’35 and proposed a list of scientific articles by way of proof.36 In his definition of ‘the object of adding potassium nitrate’, the head of the Food Research Laboratory at the Ministry of Health confirmed: ‘The addition of potassium nitrate (saltpetre) to the salt used in curing meat, bacon, etc. preserves the colour of the meat, which would otherwise be a dull brownish grey.’37

         This is even more explicit if we look at patent applications. In order to ensure legal protection of their inventions, chemists and manufacturers of additives in the USA and Europe had to provide precise descriptions of the effect that their formulae could achieve. The patentees make no bones about the principal role of nitro-additives: the alteration of colour. One of the industry’s most respected and prolific inventors – one of his innovations was ‘liquid smoke’, which has almost universally replaced traditional smoking – explained in 1956 that: ‘Originally, the main purpose of curing meat was to preserve the meat without refrigeration; the so-called curing process consisting essentially of the addition of salt. However, it was found later that meat cured with sodium nitrate and/or sodium nitrite produced a product with a desirable heat stable red or pink color.’38 Likewise, a US patent of 1934 demonstrates the respective functions of salt and nitro-additives: ‘It will be understood that the sodium chloride preserves the meat 30while the nitrite and nitrate mixture serves to color the same properly.’39

         In a 1952 brochure vaunting the merits of one of the more popular nitrite mixes, Prague Powder®, the manufacturer explained that cooking salt (sodium chloride) is the only ingredient necessary from a sanitary point of view, but that the addition of nitrite can transform the colour: ‘If a pork belly is properly treated with salt it keeps perfectly but when it is sliced the lean strips are gray. The same belly treated with salt plus Prague Powder also keeps perfectly but the lean strips are red.’40 Similarly, the US Department of Agriculture (USDA) explained in 1953 that curing can be done by using only salt, or salt plus sugar, or salt plus saltpetre. It said: ‘Remember: Salt preserves the meat. Sugar improves the flavor. Saltpeter (in the small amounts commonly used) merely sets the red color in the lean.’41

         In a 1965 French technical work, an advert trumpeted: ‘Pink ham? It is so easy to obtain using Nitral [which] gives an appetizing and stable deep pink colour.’42 It was also an ‘excellent germicide’, and the same firm offered: Églantine, ‘pinking salt’; Tourose, ‘instant reddening’; Radieux, ‘curing and preservative salt’; Selrose, ‘long-lasting reddening’.43 The advert explained that Selrose ‘is both a preservative and a reddening agent … It transforms the colouring molecules in the blood, haemoglobin, into nitroso-haemoglobin, which is more richly coloured.’44 This firm also vaunted the merits of its ‘active reddening agent’ Colorado, and Salaisonia rose, its ‘reddening salt’: ‘Salaisonia acts on the colour of blood in the meat. It fixes this colour like a photographic print is fixed using hyposulphate.’45 Another company, Berty, brought out the powders Magie Rose and Magique Rose, and later boasted of the exceptional performance of its ‘new miracle reddener’.46 Another chemist, Colorants Klotz, brought out Roseline 66 (‘the inimitable reddening preservative’) and Vitorose, whose name evoked its rapid-acting quality (‘vite-au-rose’, or ‘quick-to-pink’).47 There were also Zulu 31Red, Parisian Red, Indian Red, Radio, Roujax, Rougesec, Derosin, Cuitrose, Yrosy, RoseFix.48

         Nowadays, all these colour-explicit names have disappeared: additive manufacturers and industrial meat-processors claim that nitro products are not meant for purposes of colouring. Herta, for example, declares on its website that the use of nitrite in its hams is not intended for coloration: according to this manufacturer, nitrite curing is necessary to prevent bacteria from developing, and colour is merely a ‘side-effect’.49

         EXTENDING SHELF LIFE

         Industrial meat-processors now assert that the quantities of nitro-additives they use are larger than what is required for colouring. They claim that this is proof that they are not using them for colouring purposes. In this matter too the technical manuals and patents are full of useful information that enables us to examine this argument on its own terms. For the technical texts show that, even if the colouring effect is initiated by relatively low levels of nitrite, the evenness, intensity and stability of the pink colouring are significantly improved when larger quantities of additive are used.50 At the lower threshold, it is difficult to obtain a harmonious and durable colour that is able to last for weeks under the lights of supermarket shelves. Back in 1936, the chief chemist of the American Meat Packers Association, a lobby organization for industrial meat-processors, suggested that it is not enough to produce ‘the desirable pink color which characterizes cured meat’51 – that colour had to stick. In his patent entitled ‘Producing stable color in meats’ he insists: ‘It is unnecessary to stress here the importance which the purchasing public attaches to bloom or color. The fact is that meat, especially cured meat in which the color has faded or changed, while otherwise entirely wholesome, can be sold only at substantial decrease in price or at a loss.’5232

         By acting upon the haem in the meat, nitric oxide establishes an extremely robust chemical bond. Because of this, the artificial colour of the ‘nitroso-pigment’ is virtually indestructible. The stabilizing power of the nitro-additives is not limited to visual appeal: they also have an antioxidant effect on the fats that prevents rancidity. Nitrite curing also prevents the occurrence of a certain bitterness which, although it doesn’t affect the nutritional quality of the food and poses no health threat, obviously is detrimental to the flavour. Nitrite curing, then, can preserve a stable appearance and taste for several weeks – even several months – and thus extend shelf life.53 Thanks to this chemical stabilization, in the USA you can find vacuum-packed pre-sliced meats with sell-by dates of longer than three months. Aside from the commercial advantages, this extension of preservation enables meat-processing plants to become more and more integrated and be sited a long way from where the products are consumed.54 Globally, as the Wall Street Journal summarized it in an analysis of pork-belly prices on the Chicago commodity exchange in 1978, chemical treatments have a general stabilizing effect on flesh, living matter that otherwise has too great a tendency to break down: nitro-additives facilitate its commercialization; they ‘make processed meat easy to store and transport’.55

         There are other products that can protect processed meats against oxidation. As early as 1954, biochemists working for the French Olida company stressed that there were alternative antioxidant substances which were able to prevent rancidity.56 But the advantage of nitro-additives is that they do everything in one go. Thanks to their high chemical reactivity, they are ‘polyvalent and multifunctional’, to use the technical term. This can be summed up in an equation: coloration + lightning-fast curing + simplified production + prolonged preservation = irresistible industrial advantage. In this sense, nitro-additives really are miraculous.
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            CHAPTER 2

            THE TRUTH BEHIND THE GOLDEN LEGEND

         

         Nowadays, the vast majority of processed meat products are treated with nitrate or nitrite. According to the industrial companies, this is a practice as old as the invention of hams and sausages themselves. Ancient recipes, however, show that, on the contrary, they were produced without recourse to nitro substances and that this technique was the exception rather than the norm, indeed something of a curiosity, until the eighteenth century. Whereas today nitro-additives are used systematically – in effect, automatically – historical texts indicate that nitro treatment was formerly limited to certain products for which a simple, quick and efficient form of coloration was required.

         As we have already seen, in 1965 the chemical engineer René Pallu, the administrator of the French technical centre for cured meats, the Centre technique des salaisons, stated categorically that the traditional recipe for Bayonne ham, for example, used only pure salt, without any additives. Likewise, for dried sausages, ‘only salt and pepper are indispensable, and saltpetre (or nitrite) and sugared substances should be considered as adjuncts, whose purpose is to improve the appearance and to facilitate or shorten production’.1

         An example: in 1476, a regulation specified that Parisian charcutiers could only make their sausages using ‘finely minced pork flesh […] well salted with fine salt and [with nothing else but] good, 34sharp, well-chosen fennel or other good spices’.2 There is no nitrate either in the recipe for the famous ‘provençal salami’ which can be found in the town hall of Arles: salt, pepper, cloves, nutmeg, ginger, ‘good white wine’ … the recipe carefully lists fifteen or so ingredients, but for centuries saltpetre did not appear among them.3 Industrialization transformed production techniques: instead of selected meats, which were dried and matured slowly, the new ‘Arles salami’ started being produced using meat of inferior quality, just the rough bits trimmed from the bone.4 Thanks to saltpetre, this modern-day salami – an imitation of the authentic product – could be made in a fraction of the time at a fraction of the cost.

         Another example, this time from Italy: the old recipes show that the pinkish colour of mortadella was obtained using a plant-based colorant, usually saffron.5 But the modern version is nearly always treated with nitrite: the miracle additive ensures a markedly cheaper coloration and simplifies the whole production process. We could go on and list many other types of processed meat which we now know only in their modern chemical version. Is that why those in the industry constantly proclaim and swear that the origins of nitro-meats are to be found in the mists of time, at the dawn of civilization?

         THE 5,000-YEAR MYTH

         The words ‘nitrate’ and ‘nitrite’ derive from ‘natron’, a mineral abundant in the Nile valley. Egyptians used it to make mummies.6 This etymology has been exploited by some authors who are keen to anchor the use of modern additives in supposedly ancestral practices. One article in favour of sodium nitrite, for example, claimed that a product called nitre was ‘used in cave communities near the Dead Sea’.7 So the implication is that the application of saltpetre to meat is nothing new – thus supporting the claim that we can’t do without it. At a Senate commission called in 1978 to 35deal with the problem of nitro-meats and cancer, one American industrialist defended nitrite against those who ‘are asking for removal of a product we have known for 20 centuries’. He offered up this supposed ancient lineage to argue for a delay: ‘our industry needs time and research to replace processes which were begun several thousand years ago.’8 Some authors justified the use of sodium nitrite by claiming that meats with nitro-additives dated back to ‘Homer’s time (850 B.C.)’9 or ‘as far back as 1600 B.C.’,10 ‘approximately 4000 B.C.’,11 or else that saltpetre has been used ‘since Antiquity’12 or simply ‘for ever’.13 Pitching in, the review TechniPorc claimed that ‘the use of potassium nitrate or saltpetre (KNO3) is very ancient. It goes back 5,000 years.’14

         Blogs, scientific papers, producers’ websites: we have lost count of the number of authors who have adopted this symbolic date of ‘5,000 years’ in order to give nitro-processed meat a place in the immemorial culinary history of humanity. The website of a French pro-nitrite lobby organization echoes the claim: ‘The use [of nitrate and nitrite] goes back 5,000 years. Back then, men discovered that meat kept better with the addition of saltpetre (potassium nitrate).’15 Another page on the website claims: ‘The use of saltpetre or nitrite in meat products is an ancestral practice, since it goes back to 3000 B.C. So it is not a recent invention.’16 In the same vein, the former scientific adviser to the American Meat Institute (AMI), today employed by a major Canadian producer of nitrite-cured bacon, regretted that ‘nitrite and nitrate in cured and processed meats continues to be perceived as harmful’ even though ‘nitrite and nitrate have been in use for as long as 5,000 years in the preservation of food’.17

         This golden legend that meat has been treated with saltpetre ‘for ever’ appears to be ubiquitous. In one recent article we are informed that Lucius Columella, the famous first-century Roman farmer, apparently stated that ‘Hams are rubbed with salt and a little saltpeter for 9–12 days and are then rinsed and hung to 36dry’. The article goes on to say that ‘this is virtually the identical method used today’.18 In fact, if we look at what Columella actually wrote, he says nothing of the sort: the preparations he describes refer only to salt; there is no mention of saltpetre to be found anywhere in his descriptions of ham curing.19 The same goes for ham recipes left by Strabo and by Cato the Elder.20 As for meat curing in Gaul, on which historians have access to numerous primary sources, we know for a fact that saltpetre was not used.21

         Some authors have suggested that salt used in the past might have been naturally contaminated by nitrate.22 For example, in the technical treatise Pigs and Bacon Curing (first published in 1923), the British specialist Frank Gerrard wrote: ‘There is little evidence as to the introduction of saltpetre as a colouring agent and though it may have been introduced accidentally as an impurity in the salt, it was not until comparatively recent times that it was used in its pure state.’23 The French microbiologist Jacques Rivière, author of a series of studies on nitro-additives published in 1948, made some similar observations: he considered the application of nitro-additives to be recent and judged the ancient custom was to use solely salt and spices.24 He noted that saltpetre is never mentioned in the oldest texts.25 But he stated that in certain desert regions, in Asia, nitrate curing might have occurred accidentally: ‘It is believed that salting was first practised in the salt deserts of Asia’ and ‘the desert salts used by the Ancients often contained nitrates and borax in the form of impurities’. Likewise, some in the industry continue to hammer home the idea that nitro-additives have been used ‘for ever’ on the basis that some deserts in Latin America contain deposits of nitrate.

         However, salt is one of the substances most studied by historians of science and technology; researchers have a very precise knowledge of its composition over the ages.26 In France, at Salins les Bains (Jura) or at Salins de Béarn (Pyrénées) – two sites whose salt has been used to make hams since Neolithic times – the 37composition of the salt was the object of exact descriptions and reports from the Middle Ages onwards. In Germany, the saltworks of Schwäbisch Hall have produced reports for hundreds of years. As the historian Anthony Bridbury emphasized in his book England and the Salt Trade in the Later Middle Ages,27 the composition of salt is stable, as the underground banks of salt that feed the mines have not changed for millions of years. As for sea salt, even fervent promoters of nitrite curing have been forced to recognize that there is no scientific evidence to support the claim that such salt in the past has been contaminated by nitrate or nitrite.28

         Even if there are no historical traces, the possibility can’t altogether be excluded that some remote populations might at some point have rubbed nitro-minerals onto pieces of meat. So it wouldn’t be safe to assert that meat was never treated with nitrate during prehistory or antiquity (how could you prove it?). But on the other hand, there is nothing to indicate that this practice did exist. ‘The claim […] that saltpetre was regularly added to sausages/salamis more than 2,000 years ago cannot be corroborated by Greek or Roman sources’, wrote the German scientist Raphael Koller in 1941 in a book on the history of salting techniques.29 Nor is there any trace of saltpetre in the 2001 book Ancient Food Technology30 by the American historian Robert Curtis, a specialist in food preservation techniques. And the archaeologist Salima Ikram corroborates this: according to this Cairo professor (she wrote her doctoral thesis on the preservation of meat in the time of the pharaohs), there was no saltpetre in the meats of ancient Egypt!31 Except in mummies …

         AN ANCIENT TRADITION … OR A MEDIEVAL CURIOSITY?

         In 1929, a report by the British Food Manufacturers’ Research Association noted that nitro-additives had never been an indispensable part of the curing of meat.32 In the mid-twentieth century, 38French industry experts were saying quite unambiguously that curing originally employed only salt (common salt or kitchen salt), and that the use of saltpetre came in only much later, with the aim of colouring the meat.33 Likewise, experts at the German Federal Centre for Meat Research were of the opinion that humans had preserved meat for centuries using salt (sodium chloride), and that the supplementary use of saltpetre arrived only later.34 Saltpetre curing thus replaced former maturing processes and techniques for colouring meat, of which there were a variety: smoking, strongly pigmented vegetable extracts (juniper, madder, colouring spices such as paprika, saffron, extract of annatto or turmeric), red wine extract, or simply red pepper. The colouring of hams using saffron was widespread until the nineteenth century. In Auvergne, red wine is still the preferred colorant for some traditional charcuterie. Sweet pepper is still often used to give colour to Spanish chorizo and Calabrian sausages.

         The first vague hints of saltpetre being used regularly for certain types of meat appear at the end of the Middle Ages. A fourteenth-century parchment indicates that game can be treated by rubbing it with ‘salt of poite’, probably saltpetre.35 Potassium nitrate was reputed to have multiple applications: one author recommended it as a salve for dog-bites; another suggested it promised a cure for ‘almost uncurable diseases’, including colic, gout, scabies, fistulas, and ‘all tumours and inflammations’;36 one doctor recommended using it against jaundice and asthma, to treat wounds and as a disinfectant.37

         Historians have shown that pharmaceutical concoctions have often made the leap from apothecaries’ counters to domestic kitchens, as remedies and drugs can offer an inexhaustible supply of useful expedients in the production of foodstuffs.38 Is this the route by which saltpetre found its way into meat?

         Other indications suggest that the first uses of nitrate in meat curing were related to the increasing use of firearms: nitrate is the 39main ingredient of gunpowder. How this explosive mixture originated is shrouded in uncertainty. Were Arab alchemists the first to master the combination of saltpetre and fire? Or did Chinese sorcerers discover how to produce fireworks? Whatever the case, gunpowder found its way to Europe. In the course of time, pyro-technicians experimented with all sorts of combinations to create a stronger powder, until the final formula of six parts saltpetre to one part sulphur and one or two parts charcoal was arrived at.

         Without saltpetre it became impossible to wage war efficiently. And so throughout Europe a whole new industry emerged, dedicated to the collection and refinement of this magical and strategic substance, which was sometimes known as sal bombardicum. Did hunters then notice that pieces of game that had been blasted with gunpowder kept longer better than others, and also took on a more attractive hue? This is the hypothesis of historians who link the propagation of nitrate in food with the invention of muskets and rifles. In 1948, the microbiologist Jacques Rivière reviewed different studies on the military history of saltpetre and its use in meat ‘to obtain a red colour’.39 In a report to the French Ministry of Health, Henri Cheftel and Louis Truffert also traced the use of nitro-additives to ‘fix the colour red’ back to the Middle Ages. Passionate supporters of nitro-additives, these authors wrote: ‘This peaceful application of saltpetre, which would have followed shortly after its use in the making of gunpowder, has been shown over the course of centuries to be harmless to humans, which certainly can’t be said for the other main use to which it was put.’40

         According to the British historian Jennifer Stead, the use of saltpetre in meat increased greatly in the seventeenth century, ‘when it was found that gunpowder rubbed into hanging game enhanced its keeping qualities’.41 The American author Mark Kurlansky situates the appearance of saltpetre a century earlier: according to him, Polish hunters worked out how to preserve the game they had killed ‘simply by gutting the animal and rubbing 40the cavity with a blend of salt and gunpowder’ in order to ‘make them a reddish color, that was thought to be more in keeping with the natural color of meat’.42 The Polish historian Maria Dembińska even cites a medieval text which describes the case of an entire aurochs sent from the forests of Lithuania to Lake Geneva as a diplomatic gift. After having been killed, the animal was preserved in gunpowder.43

         A German epidemiologist, Klaus Lauer, has studied recipe books kept in the historical collection of the Culinary Academy of Frankfurt. According to his research, it was at the end of the seventeenth century that saltpetre came to be widely used in meat curing in Germany.44 Elsewhere in Europe, numerous archive sources confirm this dating. The Irish chemist Robert Boyle wrote in 1664 that ‘several curious persons have practised, of salting neats tongues [ox tongues] with saltpeter’.45 According to Boyle, the treatment was employed exclusively ‘to make them look red’. Around the same time, the British doctor William Clarke brought out a book in which he listed the diverse applications of saltpetre. The panacea he described was so powerful and reactive that he believed he had found the central ingredient of the ‘great elixir’ that generations of alchemists had been searching for in vain. Mixed with clay, saltpetre produces nitric acid (aqua fortis) and nitro-hydrochloric acid (aqua regis), which dissolve all metals. Prospectors used it to melt and purify gold dust, engravers used it to attack alloys. Glassblowers included saltpetre in their secret preparations, dyers applied it to fix colours, while founders used it to transform base metals: none of the mechanical arts was unaware of the extraordinary transformative power of nitrate and its derivatives. At the very end of his book, William Clarke mentioned a subsidiary use, an innovative trick that he thought would delight cooks of the 1670s: ‘It is also a pretty mechanism in cookery, which I shall set down to pleasure our English ladies delighted in such experiments, which is this, nitre giveth a red colour to 41neats-tongues, collard-beef, bacon or what other meat you will have look red, for which purpose the salt is most used […] you may please to use the nitre itself, by mixing a small quantity with the other salt, with which you salt your meat, and it will tinge it with this desired red colour, and add to it a more savoury taste, and so both inviteth and pleaseth the appetite.’46

         These accounts are backed up by ancient guides to curing techniques. For example, a work by John Collins published in London in 1682:47 over 150 pages, Collins, a book-keeper at the Royal Fishery Company, describes salt, salt production sites, and curing techniques used on different types of fish and meat. The reader is told how hams are cured according to whether the salt originated from salt marshes or salt mines, how artisans make bacon, what type of salt curers prefer for making sawsedges, etc. After describing normal curing (with cooking salt), Collins devotes several paragraphs to a particular type of salt (‘clod salt’ or ‘red salt’, then sold at saltworks warehouses) which could make bacon very red and colour ox tongues. Other contemporary sources corroborate this description.48 John Collins explains that this specific ‘salt’ is ‘used for salting bacon and neats-tongues; it makes the bacon redder than other salt, and causes the fat to eat firm’.49 He goes on to say that, in the absence of this ‘red salt’, one can just as well use pure saltpetre. Under the heading ‘To salt beef and neat tongues red’, he writes: ‘Lay the tongues and beef in a tray, and almost cover them with salt till there be a brine, then dissolve a small quantity of refined petre-salt in it; to fix tongues allow half an ounce or more, let the tongues or beef lie 12 hours on either side, and it gives it a redness.’50 He then devotes several pages to saltpetre, outlining where it is extracted and its military function. In particular, he describes a saltpetre refinery on Portsea Island. ‘That which falls to the bottom of the pan, is called (as I am informed) petre-salt, or the salt of salt-petre, it resembles common salt, has little or no taste of saltness, but is efficacious in turning 42what is salted therewith red, as neats tongues, hogs-tongues, martinmas and collard-beef, yea and out of it a spirit may be drawn as red as blood …’51

         A SPILLOVER EFFECT

         If we look at cookery books we see how the process became gradually more widespread: evidence of saltpetre usage is more frequent from the start of the eighteenth century.52 In 1710, the apothecary William Salmon described a number of saltpetre recipes, for example the one for ‘bacon to dry’: ‘Cut the Leg with a piece of the Loin (of a young Hog) then with Salt-peter, in fine Pouder and brown Sugar mix’d together, rub it well daily for 2 or 3 days, after which salt it well; so will it look red; let it lye for 6 or 8 Weeks, then hang it up (in a drying-place) to dry.’53 The technique was primarily reserved for cuts where a particularly intense colouring was required. This is the case with ox tongues, which always take on an unsightly appearance when cooked. In the manuals, it is one of the first cuts that was subjected to systematic nitrate curing (in his novel The Belly of Paris, Émile Zola would later evoke ‘plump tongues from Strasbourg, red and glazed, blood-red next to the pallor of the sausages and pig’s trotters’).54 Before widespread use of saltpetre, charcuterie manuals described the steps to be taken to make ‘scarlet tongue’ using carmine, obtained by cooking the cochineal fly (Dactylopius coccus). It required six to ten kilos of dried flies to make one kilo of carmine, enough to produce twenty litres of colouring solution. Nitrate colouring was less expensive, and more efficient: in 1790, a recipe for scarlet beef states that the saltpetre helps to create a meat that is ‘as red as vermillion’.55

         It should be noted that the use of saltpetre in food was not an isolated phenomenon. With the development of chemical science, a whole host of new substances found their way into foodstuffs. One such was alum, a mixture of aluminium sulphate and potassium 43sulphate. Long used in early industrial workshops (for dyeing in particular), alum became a very common additive in flour in the eighteenth century, as it gave bread a white colour that the public liked.56 Then alum was used in sausage making, where it served to fix surface colorants on the skins in order to give them a pleasing ‘smoked’ appearance.57

         Throughout Europe, at the end of the eighteenth century, there was a marked rise in the volume of saltpetre imported for military use and a rapid improvement in refining methods. The meat colouring trade became more organized: in France, the first specialist sellers sprang up.58 Historians of the trade have identified one of the pioneers: in 1792, one Charles Robert, a Carmelite monk prior to the French Revolution and later a pharmacist in Nîmes, was the first Frenchman to sell a saltpetre composition to charcutiers.59 From the 1820s onwards, saltpetre curing is described being done by small European producers (‘a little nitre is useful in the preparation of tongues: this substance gives them a fine colour’)60 as well as in publications aimed at American farmers.61 In France, the Manuel Roret (1827) explains that ‘pork, like beef, acquires a greenish colour during curing; if you mix one ounce of saltpetre with five pounds of salt, the muscle fibres acquire an attractive red colour’.62 Some of these accounts were already advocating universal saltpetre curing. The Encyclopédie catholique, published in Paris in 1848, offered six formulae for brine – each of them containing saltpetre. One recipe got a special mention: more concentrated than the others, it gave meat a ‘blazing red colour’.63

         It is not unusual to find texts recommending saltpetre for extending the preservation of poultry,64 fish65 or dairy products. Saltpetre made butter keep longer without refrigeration and ‘refreshed’ it when it had started to go off, and in Britain there was even a saltpetre-based mixture sold under the name of ‘cheese powder’ which inhibited the fermentation of defective 44cheeses.66 The disinfectant powers of saltpetre facilitated storage and prolonged preservation, even in tropical climates. Hence, nitro treatment was recommended for meat products aimed at sailors (known as ‘ship meat’),67 since the military demanded provisions that could keep for four to five years.68 A Canadian regulation of 1820 specified the saltpetre-curing of barrel-packed beef intended for export.69 An 1823 enquiry into the curing plants of Ireland stated that they used saltpetre ‘only when expressly requested’, essentially in orders for the navy: ‘The contract for meats destined for the fleet stipulates that they use around two ounces of nitre for every quintal of meat; they sprinkle the cured cuts when transporting them from one barrel to another. In the same contract they guarantee, under caution, that their meat will be preserved six months after its arrival in India.’70 The chief medical officer of the French navy also recommended nitrate in barrelled meats for soldiers: ‘It is the interaction of the saltpetre with the blood that causes the meat to retain this vermillion colour that flatters the eye and banishes all thoughts of rottenness.’71

         A TECHNIQUE USED INTERMITTENTLY

         The Cook’s and Confectioner’s Dictionary by John Nott (1723) and The Art of Cookery Made Plain and Easy by Hannah Glasse (1747) contain a number of recipes where saltpetre is used,72 but pork products were not systematically treated in this way. In a work published in Vienna in 1777, saffron is still specifically cited as the colorant for sausages, whereas rubbing with saltpetre is recommended for hams.73 In 1805, the Danish vet Erik Viborg wrote a long essay on the breeding of pigs and the processing of pork. He didn’t mention saltpetre in recipes for black puddings, saveloys, mortadellas or sausages.74 On the other hand, he wrote that hams were treated with saltpetre, as was meat destined to be packed in barrels (‘to give it a reddish colour’).7545

         The Dictionnaire général de la cuisine française (1853) explains that saltpetre helps to redden salted meats (‘that is why it is useful in curing rounds of beef, smoked tongues and hams’). In addition to ‘scarlet’ cuts, it also recommends saltpetre for chorizos, ‘Lyon saveloys’, ‘so-called Bologna salami’ and for ‘Bayonne-style hams’76 – in other words, imitations of genuine Bayonne hams. On the other hand, the ‘general curing recipe’ given by Le Cuisinier européen (1863) doesn’t mention saltpetre at all,77 and other works recommend continuing to colour chorizos using paprika. The French vet Théodore Bourrier (a meat specialist and the chief inspector of the butchers and charcuteries of Paris) described numerous curing techniques, some involving saltpetre, some not. He wrote: ‘Many people add 60 grams of saltpetre per kilogram of salt. This addition firms up the surface of the meat and makes it less susceptible to atmospheric influences and gives it a nice pink colour.’78 But in 1897, Bourrier was still recommending that tongues should be coloured using carmine.79

         Nitrate treatment was applied to meat products more often on the other side of the Rhine, for the German population traditionally liked their sausages to have a pink colour.80 The French treatise Charcuterie pratique (1884) includes a chapter entitled ‘German Charcuterie’, which lists saltpetre in almost all the recipes.81 The Nouveau manuel complet (1869) says that saltpetre is responsible for the ‘fine bright-red hams of Westphalia’,82 and the Charcuterie ancienne et moderne (1869) mentions nitrate only in the context of certain types of ham and German salt beef: ‘The reputation of Hamburg beef, which comes from its bright red colour, is only superficial; for this colour is due not to the quality of the meat but merely to the presence of a mix of saltpetre and salt used in its manufacture.’83

         In the Treatise on the Breeding of Swine and Curing of Bacon published in Leith in 1811, saltpetre features as a common ingredient.84 It was used in abundance by the small bacon curers that 46sprang up throughout the nineteenth century,85 not only in Ireland and Britain86 but also in the Danish workshops feeding the British market. The Précis pratique de l’élevage du porc [Practical Guide to the Raising of Pork] by Professor Alphonse Gobin (1882) is illustrative here: to make bacon, he proposes a French recipe that uses only salt, then points out that the British add sugar and saltpetre, so much so that it was use of nitrate that characterized what he called ‘the English process’.87 In 1898 a producer in Llandaff (Wales) was questioned by the Pontypridd police. To the question ‘With regard to curing, do you use saltpetre?’ he replied in the affirmative, but specified: ‘It is possible to cure hams with saltpeter or with salt alone.’88 A few years later, the American specialist Albert Fulton indicated that ‘neither the sugar nor the saltpeter is absolutely necessary for the preservation of the meat, and they are often omitted’89 – but he noted that US factories were systematically curing meat using saltpetre. In 1881, a newspaper in Missouri defended the salt-only option against the mixture ‘salt + saltpetre’: ‘The National Live Stock Journal asserts that hams have a decidedly better flavor, and the meat retains a more natural color, when nothing but plain salt is used in the curing. If the work of salting is carefully attended to, the hams, when cured with salt alone, will be ready for smoking at from six weeks to two months, according to the size of the hams. Saltpeter has a tendency to harden and redden the meat. It undoubtedly hastens the curing process; but it does so at the expense of the flavor.’90

         ‘ACCELERATED CURING’ AND ‘SALTPRUNELLE’

         As well as the colouring effect, one essential advantage of saltpetre is that it shortens the production process, as we have seen. This was demonstrated in the book Le Cuisinier moderne mis à la portée de tout le monde [The Modern Cook Made Accessible to Everyone], published in 1836.91 Several recipes (such as Bolognese 47or Milanese saveloys) do not involve saltpetre, but the author proposes using it to make ‘Lyon sausages’ with a drying period of only eight days and, even better, ‘Bayonne hams’ in three weeks (instead of the traditional nine months). The process produces an all-purpose, imitation Bayonne at a lower cost: a nitrate brine makes long maturing redundant. Moreover, a series of saltpetre-based treatments (the ‘Sanson procedure’) produces meats with a long shelf life in only seventeen days, with no need for cooking or even smoking.92 Another author, Jules Gouffé, advises housewives that, thanks to nitrate, they can learn how to produce salt beef in fourteen days and ‘Bayonne ham’ in fifteen …93

         These procedures anticipate certain aspects of modern food production: although curing was originally a technique of preservation, ‘saltpetre curing’ seeks to create a product that, from a sensory point of view, resembles the product on which it is modelled. In other words, it is an imitation. A number of publications describe this ‘accelerated curing’ where the quantity of saltpetre is so large (a quarter of the volume of water) that salt can be dispensed with altogether.94 In this salt-free ‘curing’, two days of preparation take the place of four weeks of work and waiting: ‘Accelerated curing. The meat is cooked on a low heat in a quantity of water and saltpetre […] By this method, sometimes used in France, one can start using the meat after forty-eight hours; it is as firm, red and tasty as Hamburg salted meat, which takes four weeks to prepare.’95 These procedures are described in the historical literature as artificial methods, short-cuts to help the lady of the house prepare food that reproduces the characteristics (appearance mainly, but to a certain extent also the taste) of traditional products.

         Another method has caught the attention of historians of food chemistry. As a pair of American producers put it: ‘Many old recipes for curing stressed the use of a small amount of Sal Prunella to acquire a good colour in the meat.’96 Manuals describe this ‘sal 48prunella’ or ‘saltprunelle’ as a ‘concentrated form of saltpetre’, and those who have looked into its history see it as an early version of nitrite.97 Originally, saltprunelle was developed for medical purposes. A description of how it was produced can be found in pharmaceutical texts: sulphur was mixed with saltpetre until they fused together; then it was moulded into pills.98 The etymology of the phrase is uncertain, but a number of apothecaries suggest that the name ‘prunelle’ derives from the fact it comes in the shape of small balls (like plums). Other chemists and pharmacists think it rather refers to the illnesses for which these pills offered treatment: ‘burning fevers’ (from the Latin pruna, red-hot coals).99 It first appeared in a meat context in the eighteenth century in British recipes. The Cook’s and Confectioner’s Dictionary by John Nott (1723) and later The Art of Cookery Made Plain and Easy by Hannah Glasse (1747) contain a recipe showing how ‘to pot beef like venison’, which combines salt, saltpetre and saltprunelle.100 In the quantities recommended, ‘there are salts sufficient to colour a whole beef red’.101 Saltprunelle appears throughout the nineteenth century in recipes for reddening and preserving meats: the New System of Domestic Cookery (1807) recommends saltprunelle to treat ox tongues and make hams; likewise The Lady’s Own Cookery Book (1844).102 In an 1847 manual, James Robinson offers a formula for ‘spiced bacon’, in which he completely forgoes saltpetre in favour of saltprunelle. He also suggests a saltprunelle/saltpetre mix to produce (specifically red) ‘Hungarian beef’ and ‘British-American’-style ham.103 One last book, from 1864, might mark the apogee of saltprunelle treatment: published in London by an author who identifies himself as a ‘wholesale curer of comestibles’, this book describes the then-fashionable techniques for the production of processed meats. Fifteen or so recipes describe treatment using saltprunelle; almost all the rest use saltpetre.104

         In the 1890s, saltprunelle continued to be mentioned in publications written for Canadian meat-processors105 and in some 49British recipes, in particular for making bacon in warm weather and smoked ham using an accelerated curing.106 In the twentieth century, ‘sal prunella’ still crops up occasionally in technical publications on the production of industrial curing agents.107 But these mentions seem anachronistic, because by then a whole host of new nitro products had appeared which had put paid to the hit-and-miss approach of former times. At the end of the nineteenth century, makers of processed meats who wished to colour their products no longer needed to source their salts in apothecaries’ stocks: the modern chemical industry was coming into existence, and its laboratories were producing dedicated and infallible preservative/reddening agents. Saltpetre curing was entering the scientific age.50
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            CHAPTER 3

            THE TRIUMPH OF MEATPACKING

         

         At the beginning of the nineteenth century there was only one sort of saltpetre in Europe: potassium nitrate. After 1820, a new type appeared: sodium nitrate or ‘nitrate of soda’. It came from immense deposits discovered in the deserts at the foot of the Andes in South America. Within a few years, whole convoys of ships were plying back and forth, supplying European ports with Chilean nitrate. This nitrate was used primarily as a fertilizer, but it had one particular feature that made it useful for meat coloration: it acted more quickly than potassium nitrate. As one technical text explained: ‘Nitrate of soda (Chile saltpeter) is a little stronger, and 1.7 ounces of nitrate of soda will replace 2 ounces of saltpeter.’1 Its use became more and more widespread throughout the nineteenth century. In 1895, an American publication recommended that both products could be used interchangeably: ‘Meats for export are handled somewhat different in curing from meats of home consumption, color being one of the most essential points in this trade; consequently a considerable quantity of saltpetre is used, or nitrate of soda, either of which answers the same purpose.’2

         A RED TIDAL WAVE

         The last few decades of the nineteenth century saw an explosion of colorants designed for meat-processing. Published in 1899, 52the American professional manual The Manufacture of Sausage stated: ‘The trade now insists upon having sausages of a color not otherwise obtainable than by the use of artificial coloring matter.’3 One formula ‘retains color’, another gives ‘a handsome lean-meat tint’, another confers ‘the much desired rich, deep red color’.4 At the same time, on the other side of the Atlantic, experts in the German Health Ministry were indicating that the race to provide the reddest forms of processed meat was becoming more intense: ‘Artificial colouring in meat products, which first made an appearance fifty years ago in certain parts of Germany, has become progressively more widespread, as a consequence of what we might call the competition of appearance.’5 These colorants came in both powdered and bottled concentrate form. In one year alone, in Hanover, the food inspectorate recorded four new liquid formulae: one was composed of 25% salt, 30% boric acid* and 39% saltpetre, with the rest made up of water and starch; two others were a mixture of aluminium acetate, saltpetre and sugar; the fourth was a solution of salt, sugar and saltpetre.6 In the space of a few years, health authorities witnessed the emergence of a global market, in which European preservative and colouring agents competed against those invented in the USA. In official reports, page after page was taken up with lists of such products.7

         Among others, there were: Viandol (aluminium acetate + saltpetre), Securo (the same with sugar added), Carniform (saltpetre + phosphate), Nadal (salt + saltpetre + benzoic acid), Lipsia (benzoate + salt), Sel Montégut (salt + saltpetre), Conservaline (salt 53+ saltpetre + perchlorate). A large number of these preparations included sodium borate or boric acid (brands such as Antiferment, Boroglycin, Antisepticum); others were based on sodium sulphite (Meat-Preserve Krystall, Excelsior) or sodium bisulphite (Double Cone, Phlordaritt), or else sodium fluoride or aluminium sulphate. Others combined these ingredients: for example, Carnit (a solution of aluminium acetate and saltpetre) or Eminent (salt + saltpetre), Cologne Salt (salt + sodium benzoate + saltpetre) or Enfin Trouvé (salt + saltpetre + sodium phosphate). Nitrate/borax mixtures were very common, as were boric acid/sulphite. There were even meat preservatives whose principal active ingredient was chloroform:8 no sooner was a chemical product shown to be capable of arresting the growth of cells than some enterprising chemist put it in a bottle in diluted form and sold it as a ‘preservative’ on the pretext that it was able to destroy bacteria and was harmless, given that it was highly diluted. Even formaldehyde and bleach (sodium hypochlorite) were sold for their ‘preservative’ and ‘anti-bacterial’ qualities.9 

         In 1907, a Canadian report10 accused certain additive manufacturers of combining ingredients in complicated formulae in order to prevent them being detected (such as Lakolin, which combined boric acid, sodium sulphite and glycerine); others gave their products reassuring labels, along the lines of ‘proven harmless’ or ‘undetectable in the final product’; others passed themselves off as ‘condiments’, ‘spices’ or ‘spiced salt’ (one Spice Salt, for example, was in fact a mixture of salt/sulphite/saltpetre with a vague sprinkling of spices, while one ‘salt for spicing meat’ was a liquid that contained as much nitrate of soda as pepper).

         In Germany, right at the start of the twentieth century, certain products were very upfront about their function as reddening agents – thus the powders Blutroth (‘blood red’) and Darmroth (‘sausage skin red’) or the liquids Blutrother Fleischsaft (‘blood red meat juice’) or Wurstroth (‘sausage red’), etc. – but colorants 54were starting to get a bad press: they were increasingly seen as disguise and artifice.11 That is why they were often sold as ‘preservatives’, even though all they actually ‘preserved’ was the colour. In contemporary toxicology documents there are dozens of damning reports of these ‘so-called preservatives’. Thus Borolin Sausage Preservative Salt or Sausage Preservative Spice, which were nothing more than mixtures of sugar, salt, sodium borate, saltpetre and sulphate of soda, designed to colour sausages, saveloys and salami.12 Likewise, in 1907, a toxicologist of the German Health Ministry described in detail different ‘pseudo-preservatives’ (sogenannter Konservierungsmittel) that had appeared on the market and pointed out that the instructions for use spoke only of the colouring action and that the dealers themselves admitted that they had no other purpose than to give the meat a red colour.13 The doctors noted that uncoloured meats were disappearing, because the consumers thought they were of poorer quality: driven by market forces, all meat products were turning pink or red, and the public didn’t even notice any more. Unable to curb this red tide, one toxicologist sounded the alarm: ‘By conducting these completely unjustified experiments we are playing with the health of the consumers.’14

         From the end of the nineteenth century there was a consensus among observers that coloured meats were becoming the norm – even in towns with long-standing meat-curing traditions. In 1897, in Wrocław (Breslau), the Polish town where they make the venerable kielbasa sausage, the director of the health inspectorate laboratories took samples from the markets and wrote: ‘The preservative substances are not used only on fresh meat; latterly, they have also been applied to sausages.’15 He talked about the artificial colouring of sausages and salamis as a real epidemic. Meats falsified and treated with sulphuric acid were so widespread that ‘sausages made in the proper way are increasingly rare these days’, to the extent that ‘there are only a few regions in Germany where they still know how to make them’. And in conclusion: 55‘The only way is to inform the public. At the end of the day, it would help our producers to gradually wean ourselves off the considerable imports of foreign salamis and to devote as much attention as possible to production.’16 Three years later, the same author stated that chemical colorants had made further advances: all the sausages and salamis that reached Wrocław in 1900 had been coloured using additives that were detectable only under a microscope.17 In the scientific journals, there was a litany of articles on the same theme: researchers conducted experiments either to identify the additives and work out what they were made up of,18 or to develop testing techniques,19 or to denounce the ever-increasing list of reddening agents of all types.20

         In 1908, the British medical journal The Lancet criticized the public authorities for not taking the necessary measures to protect consumers against producers who added preservatives even in sterilized products (which rather indicates that their true use was as colorants). The Lancet wondered whether the guilty parties were primarily food additives merchants, who never missed a chance to trumpet their products: ‘these antiseptic materials are often sold under fancy names, with nothing to guide the purchaser as to their composition, and are often accompanied by a sort of guarantee to the effect that their use in accordance with the instructions given will not entail liability to prosecution. There can be little doubt that the great saving in trouble and material which is held out as an inducement to users of these substances and the harmless, not to say beneficial, effects which they are stated to have on those who consume them in food have had weight with a certain class of manufacturers of preserved meat.’21

         THE RISE OF THE MEATPACKERS

         Of all the historical causes behind the normalization of preservative and colouring agents, one phenomenon in particular played a 56major role: the nineteenth century saw the development of meat-processing on a large, industrial scale. In France the initiatives were at first quite modest (in 1829, one observer expressed regret that production was still rather under-developed),22 but industrialization was beginning to happen elsewhere in Europe: in northern Germany (the great smokehouses of Hamburg) and in Ireland. In the second half of the seventeenth century, English farmers had been successful in getting a ban imposed on animal imports from Ireland.23 Forced to seek new outlets, the Irish began to slaughter their own animals and export their beef and pork in processed form, especially in Munster – so much so, in fact, that Ireland very soon acquired a quasi-monopoly: these preserved proteins provided an essential food resource for privateers and mariners, and especially slaves in the European colonies.24 The Irish producers conducted all sorts of experiments to speed up the production process and extend preservation: the victualling commissioners were ‘desirous of leaving no experiment or method untryed’.25

         Building on the success of Irish meat curing, a number of ham and bacon manufacturers sprang up in Cork, Waterford, Limerick and in several other towns.26 But the real turbo-charge of development came from the other side of the Atlantic. In America, the meatpackers – essentially the first meat-processors of the industrial age – were on the rise. Strictly speaking, however, the meatpackers were not meat curers: they were ‘conditioners’, ‘packers’ and ‘transporters’.27 In the eighteenth century, a few small abattoirs in Massachusetts had started to pack salted meats in barrels, for use on long sea voyages, in isolated trading posts, and even for sending to a few local traders.28 Progressively, this activity moved further west. In Cincinnati they were soon slaughtering so many pigs that the town was informally known as ‘Porkopolis’. Hundreds of traders were packing pork in barrels, chests or enormous casks.29

         Meat is a delicate, spoilable substance and so could only be processed in winter, when it was so cold that it turned the whole 57outdoors into a gigantic fridge: according to Harper’s Weekly, the slaughtering season lasted from November until March.30 Once the temperature touched zero, all roads into Cincinnati were filled with herds of beasts being brought in by farmers. The animals were slaughtered in dozens of sheds built along the Ohio River. There, the carcasses were piled onto carts to be sent to the curers. It was a race against time: as much meat as possible needed to be salted before the warm weather returned. If temperatures rose in the middle of the curing season, the workshops ground to a halt. In any case, the season ended in March, when the ice began to break up on the Ohio River. In summer, the abattoirs were deserted. The meatpackers then concentrated on getting the best price for the previous winter’s stock.

         In Europe too, production of cured meat was strictly limited to the winter months. In the Cantal region of France in 1826, for example, a report noted that the pork and sausage trade took place ‘from the end of October to the end of February’.31 Ham was produced using only salt.32 In the Lyonnais mountains, where a few dry sausage (saucisson) factories appeared after 1860, it was also a strictly seasonal activity: it provided a supplementary income to farmers, who could not in any case be working in the fields in winter.33 At the same time, in Ireland, the production of salt pork and salt beef also followed a strict seasonal pattern: pigs could only be slaughtered in months containing the letter R,34 because, as one British expert put it, ‘It is never wise nor safe to cure bacon from the end of March to the beginning of October. It is more often attempted than accomplished, as the weather conditions in summer are wholly against successful curing.’35

         But in the far north of the USA, near the Great Lakes, the rules of the game were about to change. Shortly before 1850, in Milwaukee, a bold entrepreneur, John Plankinton, constructed the first plant – a wood and brick building – where it was possible to both slaughter pigs and pack them in barrels to feed the navy.36 58Soon, others followed in his wake, such as the Englishman John Layton and the Cudahy brothers, born in Ireland, descendants of butchers who had fled a war-torn and famine-afflicted Europe. Within a few decades, they would completely revolutionize the ways in which pork was preserved and thus lay the foundations of a whole new methodology: they mechanized and reinvented ‘the system which packs 15 bushels of corn into a pig, packs the pig into a barrel, and sends him over the mountains and over the ocean to feed mankind’.37 During the American Civil War (1861–65), the demands of the military fuelled a phenomenal expansion of meatpacking. During 1860, Milwaukee processed 51,000 pigs. Barely two years later, that figure had risen to 182,000.38

         Eighty miles south of Milwaukee, another city of abattoirs was starting to make its presence felt. Chicago stood at the crossroads of the Great Plains, the salt mines, huge reserves of ice (the Great Lakes) and railways connecting it to large centres of population. In a few decades, its own population exploded: from 4,500 inhabitants in 1840, the city reached 112,000 in 1860; half a million by 1880. This figure had tripled by the end of the century. Chicago pushed its way to the forefront of the meat-processing towns, producing twice the output of Milwaukee and leaving Cincinnati trailing in its wake. The Armour company of Chicago alone produced more ham and bacon than the dozens of factories in Cincinnati.39

         NO SEASONS IN CHICAGO

         In 1870, more than 90% of Chicago’s processed meats were still produced in winter and the very end of autumn.40 It was in 1866 that an abattoir first found a way to control the cold.41 The technology was still in its infancy: in winter, blocks of ice were cut on the frozen lakes and kept until the summer in warehouses insulated with straw or sawdust. The rooms in the abattoir were fitted 59with compartments (between the walls or the floors) in which blocks of ice were placed to lose those precious few degrees. A few decades later, one of the head technicians recalled: ‘Some plants were built entirely of wood, while others had brick walls with interior structures of wood. Ice houses for the storage of natural ice in many cases occupied more than one-half the area of the plant. The insulation of the walls of refrigerated buildings was accomplished either by building parallel brick walls, each from one to two feet thick, with an eight- or ten-inch air space between them, or by furring the inside of the wall, sheathing with wood, and filling the space so formed with dry wood shavings or sawdust.’42

         But ice melted and sawdust absorbed the water, so the meatpackers tried using cork instead – in the form of sheets, bricks and granules. These techniques turned the floors of the packing houses into unhygienic sponges, soaking up damp and oozing filthy water.43 Nevertheless, such were the commercial pressures that all meatpackers with an eye to the future adopted this rudimentary form of refrigeration. Within a few years, production was all year round: instead of a window of around 100 days, cured meat could be produced for 365 days a year. This was the start of ‘summer packing’,44 also known as ‘ice-packing’45 or ‘all-the-year packing’.46 Output increased at an almost unimaginable rate. In the Midwest alone, production quintupled in five years: the number of pigs slaughtered annually rose from 495,000 in 1872 to 2.5 million in 1877.47 And this was only the beginning: as icing techniques improved, packing outside the cold season soon outstripped that done in winter. When the first refrigerators proper appeared, the producers acquired ammonia refrigeration units. The process was expensive but quickly became profitable – eventually massively so. Thus, from 1892, 70% of the meatpacking in Milwaukee took place from April to November, during the hot months.48 Giant factories sprang up in other cities: Kansas City, Wichita, St Louis, Omaha, Sioux City …60

         Curing techniques were transformed too in order to improve efficiency. Previously, hams and slabs of bacon were rubbed with salt and then heaped one on top of the other in alternating layers of salt and meat, either in barrels or in piles. Saltpetre enabled a much shorter production process: this was either rubbed directly on the flesh or inserted inside the ham by slicing it open and pushing it in using a rounded stick.49 All-the-year packing required greater speed: the saltpetre mixture was no longer applied by rubbing, it was injected. From dawn to dusk, workers would cut the meat and ‘treat’ it as quickly as possible by inserting giant syringes attached to brine tanks.

         MIRACLE SYRINGES

         Injection (the technical term is ‘pumping’) came to be used all over – in the USA and in Europe. A French manual from the time suggests that this process reduced the length of production by two-thirds.50 Injection is not strictly speaking an American invention. As early as 1805, the Dane Erik Viborg, a vet in Copenhagen, described a procedure whereby a saltpetre brine was injected with the aid of a funnel.51 Then a Scottish surgeon introduced a new system that consisted of connecting a pump to the whole animal immediately after it was slaughtered.52 This method underwent a number of subsequent variations,53 but the injection process only really took off when the French mortician† Jean-Nicolas Gannal got involved.54 The Annales d’hygiène publique et de médecine légale (Annals of Public Hygiene and Legal Medicine) recounted: ‘In May 1841, the late Gannal proposed a method of 61injecting meats to preserve them, the same injection method he applied to preserve corpses.’55 In The Preservation of Food, the American Goodrich Smith confirmed that Gannal ‘had already acquired a name by a method of embalming corpses. Afterwards, he employed himself in preserving meat.’56 A shrewd businessman, Gannal used a separate company to promote the procedure he had invented for curing hams, so that the public didn’t associate his meat-injection methods with his former activities. 

         Then, in 1877, the New Yorker John Alberger came up with a system where a saltpetre brine was prepared in a raised reservoir and injected into the whole pigs just moments after slaughter via a tube inserted into the heart.57 According to its maker, this system reduced the production time by half. Another advantage: the product gained weight, whereas in traditional curing it loses weight. As it was designed to treat whole animals, this procedure was flawed because of its lack of flexibility, and it was superseded by equipment that allowed each piece of meat to be treated individually. All sorts of different models appeared, from the large industrial pump capable of injecting hams continuously, connected to a steam engine, to the small portable apparatus fitted with a pump that was worked by hand or foot.58 At first, veterinarian hypodermic syringes were used, but later the manufacturers designed a range of specific syringes. Some still preferred injecting saltpetre in solid form using a spring mechanism, which they considered more efficient than the other ‘instruments of vaccination’.59

         THE ‘DISASSEMBLY LINE’ REVOLUTION

         In 1868, abattoirs were already equipped with an overhead rail which was used to transport pig carcasses from one end of the plant to the other.60 But once meatpacking ceased to be a seasonal activity, investment in equipment intensified.61 Certain jobs in the abattoir were almost totally mechanized, while others were divided 62into separate, more specialized roles, which allowed increased production rates using less and less qualified staff. Meatpacking was inherently about speed and so it reinvented every stage of the process, adapting the older Irish procedures and rationalizing each separate operation. Anything that could be motorized was speeded up: the meatpackers invented the moving carcass line. At the start of the chain was the terrifying revolving pig wheel (or hog wheel), to which live pigs were attached when they entered the abattoir, and what followed was a veritable ‘disassembly line’, described thus by one French observer: the pig was ‘fastened by the rear foot, hauled into the air, killed, bled dry, scalded, scraped, disembowelled, decapitated, split in two and deposited in a refrigerated chamber all in the space of between ten and fifteen minutes’.62

         The trimming of the hams, the injection of the salt/nitrate/borate solution, the flattening of the bacon, the mincing of the flesh, the cleaning and stuffing of the sausage skins, the smoking, the slicing, the packing: in the course of two decades, all these manual tasks were mechanized. Within a short time of first entering the meatpacking plant, the pigs were, effectively, pulverized into hundreds of different products. One contemporary observer was highly enthused: ‘From the slaughtering room to the refrigerator chamber, all the time, there is a continual stream of pork passing, no hog pausing more than a few seconds in any one place […] So perfect are all the labour-saving appliances throughout this portion of the building that the carcass of the hog never once requires lifting or moving by manual labour.’63 Though originally invented for pigs, this ‘disassembly line’ would later be adapted for cows (it required 157 men and 78 separate operations to ‘disassemble’ a cow).64 Legend has it that it was from observing this process that Henry Ford had the idea of applying the principle in reverse to his automobile production line.65

         The American example was followed in other countries. When in 1895 an official fact-finding mission was sent from Melbourne 63to examine options for increasing Australian agricultural production, the reporter was amazed by what he saw. ‘The enormous number of hogs arriving daily at the larger stock-yards is a sight to witness. At Chicago, on a single day, 66,000 hogs have been delivered.’66 With a mixture or fascination and terror, he described the Armour factory, the largest meat-processing plant in the world, from the constant flow of pigs coming in at one end to the barrels of ham and cartloads of bacon and sausages leaving at the other.

         SALTPETRE, THE DNA OF MEATPACKING

         Salted cabbage needs six weeks of fermentation to become sauerkraut, the time it takes for the flora of lactic bacteria, which transform its texture and flavour and ensure its preservation, to develop. Similarly, it needs a certain amount of time for the must of the grape to turn into wine, for milk to become Cheddar cheese, Gruyère or Gouda. Ditto for Parma ham and salami made without nitrate or nitrite: it takes months for the enzymes to complete their work. Months of close attention, with no guarantee of success, where bad weather could ruin everything if the artisan doesn’t take the correct measures, or an error can lead to a lack of colour, a poor taste or unwelcome mould. The artisan has to keep an eye on the produce, examine it regularly, manipulate it, adjust the temperature, control the humidity … and all the time that the products are maturing, there is no money coming in.

         The Chicago system, on the other hand, was premised on a rapid turnaround and a permanent acceleration of the production process. A long maturation is well suited to the seasonal production cycle, not to continuous output. Short of filling the city with drying houses, how could the producers of Chicago possibly find the time for a proper maturation and a natural transformation of myoglobin? Low ambient temperature is imperative for traditional curing, but who would think of maintaining huge drying 64kilns at a temperature of 5°C or 6°C all year round on the plains of the Midwest, when from April onwards average temperatures rise above 15°C and then climb to 28°C, with peaks as high as 40°C? Who would contemplate keeping hams and sausages for nine months to a year in air-conditioned, ventilated rooms when you can get the same results using nitrate, in a fraction of the time, without worrying about keeping the place cold?

         American publications suggest that nitro-additives were also used to combat certain bacteria which thrived in insanitary factories, identified as Bacillus putrefaciens and Bacillus foedans.67 Virtually non-existent in traditional production, these bacteria were very common in industrially produced hams, where they were transmitted via the handling equipment, the thermometers that were inserted into the meat, and the syringes used to inject the brine. Badly maintained tubes, pumps and syringes were perfect breeding grounds for polluting micro-organisms.68 In the jargon, these hams were known as ‘sour hams’ or, more often, ‘stinkers’: the bacteria produced a smell so repulsive that the meats were no longer fit for sale. These stinkers posed no threat to health, but they were uneatable and had to be rejected.

         Until the closing decades of the nineteenth century, curing salts were rubbed into the meat by hand, without use of syringes. That is why the problem of stinkers was virtually unknown in the curing workshops that followed traditional methods: in 1911, a bacteriologist from the US Department of Agriculture showed that stinkers were caused by accelerated methods of industrial production, lack of due care, and non-compliance with asepsis regulations on the production line.69 He asked the factories to improve their hygiene and recommended regular disinfecting of the syringe needles. A military report of 1926 made the same point: ‘It is interesting to note that the percentage of sour meat found in the various establishments is almost in direct proportions to the care and sanitary methods used in all the processes of 65handling meat from the killing floor to the smoke-house. These establishments that observe the greatest sanitation in all of these processes suffer much less from sour meats than those establishments where sanitation is lax.’70 Rather than improve hygiene, the meatpackers preferred to control the spread of microbes through recourse to antiseptics: ‘it is an essential curing agent and […] a large percentage of sour meats (in the trade sense) would result if its use were discontinued, it cannot be successfully controverted’, wrote one meatpacker in favour of saltpetre curing in 1907.71

         In short, nitro-additives were fundamental to the Chicago meatpacking model, they were part of the logistics; they enabled the meat to be ‘treated as conventional inorganic raw materials’, as The Lancet put it in 1905, in an article criticizing the insalubrity of meatpacking72 – in other words, like an inert material such as wood, sand or metal. What would have become of these giant factories of 1880 or 1910 if they had been deprived of their bactericidal reddening agents? Without nitrate, we would have had nothing on the scale of the Armour factory in Chicago, where, 365 days a year, between 5,000 and 6,000 men, women and children from the poorest parts of town killed and emptied tens of thousands of pigs to transform them into hams and sausages and send them out as quickly as possible to all corners of the world.66
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            * Like saltpetre treatments of meat, borate-based treatments underwent a rapid development in the nineteenth century. Borax (or sodium borate) is a salt of boric acid. Deposits of the mineral were often found next to deposits of sodium nitrate, to which it provided the perfect complement, as, although its colouring effect is negligible, its preservative power is very strong. Borax was banned because, like nitrate, it produces harmful compounds. Nowadays its use is confined to cleaning products and certain pharmacological preparations.

            † He ran a business in Paris that embalmed bodies after death. In a famous book, Histoire des embaumements (History of Embalming), he described the experiments in which he tested a whole range of chemical products until he came up with the ideal formula for preserving corpses: a mixture of two parts alum, two parts cooking salt and one part saltpetre.
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            CHAPTER 4

            RAPID CURING TAKES OVER THE WORLD

         

         To fully understand the history of modern processed meat, we need to remind ourselves of an often forgotten fact: at the start of the twentieth century, when automobile production was in its infancy, meatpacking was one of the most important industries in America. And it was an export industry. A second fact that is not so obvious to us these days: just like cotton or wheat, salted meats (hams, bacon, salami, etc.) were the stuff of intense international commercial competition.1 That is why the invention of all-the-year packing revolutionized meat-processing – not only in the USA but in all the producing countries: everyone had to keep up with the pace of this revolution. How could you continue to take nine to twelve months to make a ham when your competitors were able to make them in 90 days? Thanks to its technological innovations, Chicago proclaimed itself the ‘hog butcher for the world’.2 In 1900, the number of pigs processed through American slaughterhouses each year passed 50 million, and 40% of the world’s pigs were in the USA.3 As well as being ‘Europe’s granary’, the USA became the leader in processed meats.68

         MEATPACKING AS AN EXPORT INDUSTRY

         At first, the American meatpackers concentrated on the British market, where they were in competition with the Irish curers.4 But from 1865 onwards, American products were finding their way into markets across the world: they supplied the Antilles, Cuba, Haiti, South America, then the whole of Europe.5 As the main producer of pork meat in Europe, France seemed at first sight to be more a competitor than a market. But very quickly France too was importing US bacon, ham and canned meat in particular,6 and later salamis and sausages. This expansion of business was helped by the fact that, as time went on, American products improved in quality: in the first half of the nineteenth century it was mainly bottom-of-the-range salt pork aimed at the poorest in society, labourers and slaves in the southern plantations.7 But the American meatpackers moved into higher-value products,8 abandoning mess pork in favour of more refined fare, with the less favoured cuts disposed of in the domestic market.9

         For the working classes in Europe, American bacon, hams and salamis were a godsend in a period when the price of meat was constantly increasing.10 The wave of American processed meats was competing directly with local production, and between 1850 and 1880 American exports of bacon increased twentyfold. In a report presented a few years later, the head of markets at the US Department of Agriculture was stunned by the incredible volume of bacon coming out of the factories: ‘By 1854 the exports amounted to 46,000,000 pounds; the quantity was over 200,000,000 pounds in 1863, nearly 400,000,000 pounds in 1873, nearly 600,000,000 pounds in 1878, and 760,000,000 pounds in 1880, the largest amount ever exported in one year.’11 And the quantities continued to increase, as American bacon was about half the price of bacon produced locally in Europe.12 In 1899, one Chicago meatpacker declared to a Senate hearing: ‘That business 69has grown tremendously. The city of Liverpool alone will take from 18,000 to 20,000 boxes of our bacon weekly. Twenty-five years ago they wouldn’t take that much in a year.’13

         ‘American speculators can furnish the markets at much cheaper rate’, the Irish Farmer’s Gazette fretted in 1863.14 Faced with this competition, British and Irish producers tried to shorten their production schedules and brought their procedures into line with those followed by the Americans. The Irish Bacon Curers’ Association introduced use of the injector syringe,15 and a company in Waterford obtained a patent for a device for cooling brine.16 Two years later, in 1864, they developed a complete refrigeration system, which managed to ‘make the curing house as much as possible unsusceptible to the action of atmospheric influences from without’.17 A few decades later, the Scottish specialist Loudon Douglas took stock of the transformation: ‘In times not long past, for one to talk of the summer being equally as favourable a time as winter for bacon curing, a lunatic asylum would have been suggested for a change of air and environments, and yet bacon curing is now carried on in many parts of the country all the year round.’18 The use of chemical preservatives became widespread. In a piece entitled ‘How to cure bacon in summer’, Douglas in his Receipt Book (1896) listed three indispensable ingredients: ‘dry antiseptic’ (a mixture based on borax), potassium nitrate (saltpetre) and saltprunelle.19 He went on to say: ‘This brine will effectively prevent the bacon from decomposing, and will at the same time preserve the bright redness of lean desired when the sides are cut and exposed to the air.’20 Artificial smoke was also a feature (in the form of ‘smoke powder’),21 as were brown colorants which mimicked the outer appearance of smoked meats; the professional manuals showed in great detail how these artifices should be applied.22

         Bacon and ham produced by traditional methods started to become scarce in the London market; their distinctive taste 70began to acquire negative connotations.23 In 1910, one journalist lamented the disappearance of traditional British curing, which ‘consisted of packing cuts of meat into salt or immersing it in the brine produced by previous curings’. He went on to explain: ‘This was how it was done in the farms of Cumberland, Westmorland and Yorkshire, and even now there is a preference for the products of these mountainous regions, and it is not unusual to find hams in Yorkshire with a special aroma that cannot be achieved in the modern industrial establishments. It is a matter of regret that curing on the farm is disappearing and that the old formulas are being replaced by the more scientific methods widely practised in the new factories, but which have one flaw, which is that they impart the same taste and the same aroma to all the products indiscriminately.’24

         FRENCH ALARM

         Statistically insignificant until the 1870s, American processed meats made deep inroads into the French market within a few years. In 1874, France tried to raise protectionist barriers by increasing tariffs. The question of American cured meats became a matter of lively argument in parliament: should they be banned in order to protect French producers? Was it wise to restrict imports and risk customs reprisals? Should free trade be curtailed at a time when France was short of meat and the workers were the main beneficiaries of meat products at knock-down prices? The historian Alessandro Stanziani describes how in 1876 a certain Guyot, a member of parliament from the Rhône region, tabled an amendment against protectionism, because cheap American cured products put ‘meat’ within the reach of all budgets.25 In the end, cured meats from Chicago continued to arrive in increasing quantities, forcing French producers to respond to their cheaper prices. In 1882, a professor at the French College of Agriculture, 71Alphonse Gobin, sounded the alarm: ‘From 1856 to 1879, imports more or less quintupled: at the beginning of the period, they were the equivalent of around 70,000 heads of pig; in the end, the figure was nearer 360,000. In the same period, exports fell from approximately 35,000 to 17,000 heads of pig.’26

         At the end of the 1870s, there were several cases of trichinosis in Europe. This is an illness caused by parasitic worms that cross from pigs to humans. Processed meat from Chicago was accused of being ‘literally stuffed’ with them.27 Was this true, or was it rather a panicked reaction to the increasing influx of American products?28 This alert was exploited by the supporters of protectionism,29 to such an extent that from the beginning of the 1880s the import of American meat was banned in several European countries. American exports went into freefall. But the establishment of minimal norms and the creation of an official US inspectorate allowed the trichinosis problem to be brought under control.30 After ten years of embargo, most barriers were lifted. France still maintained some protections through import tariffs,31 but American exports continued their march towards world domination.32 When France planned to ban certain American processed meats, America threatened to retaliate by blocking imports of French wine.33

         Meat producers everywhere were forced to compete by making their products less and less expensive and more and more attractive, by reducing use of salt and always applying potassium nitrate, sodium nitrate or sodium borate. Even when its use was banned in the American domestic market, borate was allowed in products for the export market.34 Caught up in a tangle of trade negotiations and reciprocal bans, the French authorities tolerated the import of hams treated with sodium nitrate and sodium borate (even though these were banned in France), which led French charcutiers to demand a level playing field.35 One professional review complained in 1895: ‘There is nothing but butcher’s meat and 72cured meat coming to us from New York and Chicago; even the army supplies itself with US tinned meat. Why? Why from America rather than France? The reason for this choice, the only excuse, is to do with budget: American tins cost 145 francs per quintal, while those produced in French factories cost 210 francs.’36 A few years later, the official journal of the US meatpackers could confidently assert: ‘The American packinghouse trade has been the pioneer in this wonderful movement, and American packinghouses always have been and are today the models for all the world. If foreign countries desire to compete with the United States in the meat trade they have to adopt American methods, they have to learn from American teachings. That is why America stands foremost in the meat trade.’37

         EUROPE UNDER SIEGE

         In 1888, the Frenchman Théodore Bourrier, chief veterinary inspector for meat, devoted a whole chapter of his book on pork to meat products from Chicago.38 For Bourrier, their unique selling point was their cheap prices, and he laconically described US hams as ‘monsters’. In 1892, another observer, Alfred Picard, described the ups and downs of tariff-based protectionism against transatlantic meat imports and stated that ‘The United States sends to Europe enormous quantities of bacon, ham and lard’.39 In the eight years between 1890 and 1898, the quantity of American exports tripled again.40 They even managed to break into countries which had customs protections in place. The French consul in Gdansk, a major commercial port on the Baltic, described the ruses by which Americans infiltrated their products into the German market: for example, ‘a meat curer in Amsterdam or Rotterdam presents to the relevant authorities 10,000 pounds of Dutch bacon and gets in return a formal document confirming that the merchandise is genuinely of domestic origin’. But instead of exporting it directly, 73he hands over the consignment to an importer of American cured meats, who ‘substitutes his own merchandise in the cases originally containing the Dutch produce’,41 then sends it to Germany. Then the whole thing would start over: the Dutch producer would reclaim his products, obtain an export certificate, have them replaced by American merchandise, and so on. Even factoring in transportation costs, the margins were enormous.42

         Similarly, the French consul in Belfast alerted his government to ‘the considerable quantities of American pork and ham which are exported to France as Irish pork or ham’.43 He quotes from the Belfast commercial press: ‘Ninety-nine times out of a hundred, the hams prepared and sold here, and even more so exported as genuine Irish & real Wiltshire, are falsely labelled. The vast majority of these pork products and hams are sent to us under this labelling by the Americans.’44 The consul concluded: ‘It should be added that we were told by an Irish businessman of the utmost respectability that it was almost impossible for the people of the country themselves to procure real Irish ham.’45 An American commercial agent said: ‘Merchandise from all lands is stored on the English docks; from this store the continent is supplied. Many goods manufactured in America have been sold as English products and marked as such.’46 He explained that in France, in a wholesale market, he was offered ‘Hams, shoulders and bacon, called genuine “Yorkshire”’, all of which, ‘upon close examination, disclosed the word “Chicago” stamped on them. The mark was faint, having been almost effaced from the meat.’47 In 1904, the Manuel de l’épicier (‘Grocer’s Manual’, written by Léon Arnou, the former president of the Grocers’ Association) stated that American hams also passed through Hamburg, from where they were re-exported to France under a German label: ‘All the hams that come from America are prepared and sold as hams from Mainz, Westphalia or Hamburg.’48 It was the same for hams sold as ‘York hams’. According to the Manuel de l’épicier, these were often American 74hams which were ‘reworked’ on their arrival at Liverpool, where they were ‘prepared in England in the manner of York hams and sold to us as such’.49 In British professional journals, there are even precise instructions on how to ‘rework’ American products. For example, certain manuals advise not subjecting American ham and bacon to normal smoking, because they would lose weight; the Manual of Pork Trade recommended artificial smoking.50

         In the European market, only one country succeeded in competing effectively with the United States: Denmark. Throughout the nineteenth century, the Danes had been exporting pigs fed on the whey produced by the country’s dairies. But in 1887, their main customer, Germany, closed its borders to live animals. Denmark instituted an emergency rescue plan for the pork industry. Instead of exporting pigs, the country equipped itself to export bacon. They had one single market in their sights: Britain. In the space of two years (1887–89), the Danes managed to build twenty industrial abattoirs, organized as cooperatives; the number would grow to around 30 by 1905, supplemented by 24 private abattoirs.51 Like the American factories, these Danish plants were geared towards foreign markets: in 1900, half of their total production was exported, and more than three-quarters of this went to the UK.52 The Danish industry used the most modern, efficient and economical methods – the ones developed in the USA. Something similar happened in the Baltic states: in the 1920s, a French journalist was surprised to discover a large abattoir in Lithuania that exactly reproduced the technology developed in Chicago.53 Likewise in Holland: when the public abattoirs were modernized, it was the methods of the American meatpackers that were adopted.54

         Isn’t that how liberal capitalism works? The most economical techniques deliver a competitive advantage and the most attractive products sell the best. One example illustrates how the extraordinary competitiveness of the US meatpackers led all the other 75countries to adopt American techniques. At the end of the nineteenth century, Germany was worried that it had fallen behind in the manufacture of tinned meat. Easy to transport, store and prepare, this was the ideal source of food for soldiers in the field. Military experts were emphatic that, if war were to break out, foreign enemies would have a strategic card up their sleeve since they could call on food supplies that Germany lacked.55 In 1907, a long study published in Jena analysed the prospects for the meat industry. The author, Carl Wagner, remarked: ‘In Europe we so often admire the extremely low price of American corned beef. This price can be explained. The main factor is the cheapest meat in the world, and production takes place in units which are integrated into massive factories, where the means of production are tuned to optimal efficiency. There they use the most well-adapted machines and the most highly tested equipment. In these conditions a satisfying and regular production can be obtained using a relatively small, unqualified workforce on low wages.’56

         Wagner observed that the use of chemical additives by the American meatpackers extended the life of the goods but above all simplified production to the maximum. He noted that food additives gave corned beef a correct appearance even if the meat had begun to degrade. Saltpetre, while not exactly essential, served, according to him, to give the meat ‘a fine colour all the way through’.57 He explained that in Germany, producers were able to do without chemical preservatives, which were ‘not at all necessary’. But he continued: ‘However, if you don’t want preserved meat to go off rapidly, it requires a lot of effort, since you have to carefully follow the rules. On the other hand, the use of preservative salts minimizes the risk of deterioration.’58 Consequently, in view of the competitiveness of American products, Wagner reckoned in 1907 that it was economically unviable to produce preserved food using German meat. And indeed, in the years that followed, German imports of American processed meats 76increased to record levels, and these imports were directed primarily to German regions with large working-class populations.59

         THE AGE OF THE IMITATION

         Originally, pork products were particular to their geographical regions. Whether it was ‘Parma ham’ or ‘Bayonne ham’, ‘York ham’, ‘Suffolk ham’ or ‘Bradenham ham’,60 bacon from Westmorland or Cumberland, Nüremberger or Frankfurter sausages, each meat product was influenced by the peculiarities of its location, its culinary tradition, its unique agricultural heritage. But in 1908, the US meatpackers’ press rapturously announced: ‘Sausage to-day in many houses is made by the carload, day in and day out, not by the few hundred pounds, as in the early days. Popular brands of foreign sausage are being copied and surprisingly successful results obtained. There are factories in the United States to-day which turn out every brand of sausage and kindred products known to the trade in every part of the world, and which cannot be distinguished from the original. In fact, certain kinds of sausage are made here and sent abroad to be sold in competition with the native article and connoisseurs have been puzzled to distinguish any difference in appearance, taste or quality.’61 One example out of dozens of manufacturers: in Chicago in 1895, Luetgert & Co. occupied a large, five-storey building. In their advertising they described themselves as: ‘Manufacturer of all kinds – German, Italian and French Sausage’.62 It was as if one single town-centre factory made Stilton, Brie, Gruyère, Swiss cheese, Roquefort, feta, etc. all under one roof. Additives were part of the box of tricks that made this magic possible: whether it was hams, sausages or salamis, the Chicago manuals described the processes for making products sufficiently close to the original that you couldn’t tell the difference, unless you were a chemical expert. The National Provisioner, for example, described how to 77make a ‘Bayonne ham’,63 and as early as 1904 the French authorities were finding American ‘Bayonne hams’ even in the port of Bayonne itself.

         In Europe, a few larger companies were starting to adopt the same techniques. The case of the French firm Olida is particularly illuminating. When it was founded in 1855 in Paris, it was a supplier of gastronomic products for a well-off clientele that was partial to fine dining. Every year, Ernest Olida, the founder, went in person to York and Limerick to order the best hams of England and Ireland.64 Trading under the name ‘The House of York Ham’, Olida quickly built up an excellent reputation. But from 1870, the firm increasingly sold American hams, passing them off as British products. In 1895, they changed strategy: the Olida family had a factory built near Paris to produce meats in situ. Olida supplied France with ‘York ham’, ‘Westphalian ham’ and ‘Prague ham’, all produced at Levallois-Perret.65

         Apart from fake York ham, the French adored American ‘saucissons’ (dry-cured sausages), which were systematically treated with nitrate, borate and sulphite: from 1901, when the category ‘sausages’ first appeared in records of the American administration, France was by a long way the principal importer. Whereas France bought six times less American ham than the UK, it imported three times as many sausages and salamis.66 In the traditional meat-curing regions, workshops closed or went into decline. Those that survived had little choice but to adopt the quickest production techniques.

         With the coming of the First World War, the conquest was complete. Exports of American processed meats rose in leaps and bounds year on year. The annual profits of the five largest meatpackers rose from a little over $20 million in 1914 to nearly $100 million in 1917.67 After the war, national producers picked up the baton. In France, this period saw the founding of a number of industrial meat-processing companies. Taking its inspiration 78from America, this ‘charcuterie industry’ set out to harmonize both the taste of the products and the techniques used to produce them: specialists in the ‘American method’ set up in Paris and popularized modes of production that had been honed on the other side of the Atlantic. French professional publications such as L’Alimentation moderne et les industries annexes [Modern Food Production and Allied Trades] reprinted recipes from the National Provisioner and adapted them to suit French tastes, sometimes indicating that a certain recipe was ‘à l’américaine’,68 but often not mentioning it at all. For the first time, use of nitrate of soda was described in French publications, alongside potassium nitrate.

         As for the US meatpackers, they were celebrating the victory: in 1924, the head chemist of one of the largest American factories claimed that ‘The modern ham turned out under the guidance of chemical laboratory control is a standardized product of great uniformity. The myth of the old country-cured ham is rapidly passing away. That product, which was generally over-salted, not uniformly salted, over-dried, and over-smoked, could not compare in delicacy of flavor or succulence with the modern packing-house product.’69

         A FORGOTTEN METAMORPHOSIS

         The Chicago system was a forerunner of Fordism. It produced foodstuffs so homogeneous that it was possible to achieve standardization. The meatpacker Oscar Mayer said that his factories manufactured products ‘of such uniformity and permanence’ that nitro-salted meat could be traded daily on the Chicago commodity exchange.70 A handful of intrepid entrepreneurs made vast fortunes out of this new industry. At the beginning of the 1920s, the Federal Trade Commission conducted an enquiry that showed that a small group of producers had become incredibly rich; they were known as the ‘Big Five’. Their margins were tight, but volumes alone ensured gigantic profits.7179

         It was quite a transformation! In the middle of the nineteenth century, the Frenchman Denis-Placide Bouriat, a professor of pharmacy and an expert in public health, was lamenting that food preservation had not yet caught the attention of the new entrepreneurs of the industrial revolution. In 1854, he remarked: ‘The strange thing is that speculation on the part of the great capitalists, which has invested in such a diverse range of objects, should remain a stranger to one that offers a way to double their capital, extend their markets and serve mankind.’72

         In less than 70 years, Bouriat’s call had been heard: the preservation of pork had effectively become a major ‘modern’ industry, and a highly profitable one to boot. This new and ultra-competitive branch of manufacturing industry fixed the rules of the game for the global processed meat industry. This ‘pork remade’ (to employ the expression of Roger Horowitz)73 was so economical that it wiped out European production and consolidated the use of reddening agents. The meatpacker Oscar Mayer wasn’t exaggerating when he said that ‘Pork packing is uniquely an American industry. It is the product of American brains and energy, built without much precedent from Europe. The American pork packer, and especially the larger packer, has rendered a service which the public is just beginning to recognize. He has built the vast organization, and supplied the marvelous and original technique by which these highly perishable products are distributed in fabulous volume over land and sea through all climates, into every corner of the globe.’74

         In Europe we pride ourselves on our gastronomy and cured meats, and so tend to forget about these decades of change, the nitro-sausages flooding into the ports of Le Havre, Hamburg and Liverpool, the flood of ‘new hams’ that swept through markets and kitchens. We like to think that the only impact of American meatpacking has been the novelty of corned beef on Italian or French tables.75 In fact, European meat curing is now thoroughly 80retuned to the transatlantic model. Ultimately, the rules, tools, ingredients and machinery of our new industry were established in the USA between 1870 and 1900. It was in America that European products were reinterpreted, ‘modernized’ and accelerated before being returned to their countries of origin, where, by the contagion of competition, they forced the recipes to be rewritten. These nitro-meats were cheap and they were beautiful. In their deep-red homogeneity, the new raw hams were often thought to be more attractive than the old ones – as for cooked hams, you only need to browse the shelves of glistening pink meats in your local supermarket to appreciate what aesthetic masterpieces they are.

         One can find oneself musing: what would have happened if Chicago had wanted to make wine? Would the ‘winepackers’ have come up with a system for making wine all year round? Would they have discovered a miracle powder that, once poured into a barrel of grape juice, would after a few weeks, a few days, produce what those backward Europeans still made following the rhythm of the seasons? Disguised as wine, would these ‘processed grapes’ have conquered the world in the way that ‘processed meats’ managed to take over the cured meat market?
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            CHAPTER 5

            A CHEMICAL SUCCESS STORY

         

         The development of nitro-additives was the work of a handful of specialist firms. Starting from scratch, they grew to become multinational companies producing chemicals for the processed food market. One of the most famous of these was the Heller company, which was founded in Chicago.

         AN AMERICAN SAGA

         In 1848, the year Europe was shaken by revolutions, Bernard Heller left his home near Prague, abandoning his thriving business as a livestock trader. At the age of 42, with his wife and family, he embarked for the United States and settled in Milwaukee, near the Great Lakes. The town was new; there were still Indians living in tents on the hill just behind the house. Bernard Heller opened a little butcher’s stall on Third Street, then another outside the centre. There were many mouths to feed: from barely 1,700 inhabitants in 1840, Milwaukee’s population had topped 20,000 by 1848. Heller thought big: aside from his shops, he became a sausage wholesaler. A few years later, his son Adolph married the daughter of another wholesaler, and the young couple concentrated on the production side of the trade. Success was not slow in coming: the Heller workshop grew into a proper factory, the Milwaukee Sausage Works.1 The factory employed 40 staff and got its meat from nearby abattoirs.82

         Unfortunately, this was around the same time that the big meatpackers of Chicago were also starting to produce sausages – a market they hadn’t paid much attention to hitherto.2 A handful of them became very powerful; they used dumping tactics and secret agreements to corner the distribution networks. Most of the independent abattoirs were absorbed; the small producers were swallowed up or disappeared altogether. Even a major anti-trust law passed in 1890 didn’t succeed in preventing the domination of the five firms (Armour, Swift, Morris, Cudahy and Schwarzschild & Sulzberger) who came to be known as the ‘Big Five’. They knew how to get their way: when traders refused to follow the new rules of the game, the Big Five had the means to throttle them by cutting off their supplies and selling directly to the consumers at knockdown prices. In Milwaukee, Adolph Heller was struggling to fight back. The final blow came on a December night in 1883, when an arson attack reduced his factory to ashes. Heller tried to rebuild, but the Milwaukee Sausage Works soon went bankrupt: in July 1886, Heller chartered some carts and dismantled his plant. He loaded up his meat mincers and sausage stuffers and set off to find a more amenable place to do business. He took a punt on Nebraska, in the heart of cattle ranch country. The press announced: ‘Adolph Heller, the great Milwaukee sausage manufacturer, has concluded a contract whereby he moves his works to Nebraska City at once. He will build in connection with the Nebraska and Iowa packing house and employ sixty men the year round.’3 Even here, alas, the competition was fierce. The Big Five were everywhere, laying down the law, selling to whomever they pleased, using every advantage they had to crush the smaller traders. Heller packed his bags and moved on again, this time to Sioux City, Iowa. But as soon as he arrived, he had to lock horns with Cudahy Brothers Co., the behemoth meatpacker that controlled several factories in the region.4 Adolph threw in the towel for good. The Hellers’ great adventure in America seemed to have ended in ruin.83

         A VISIONARY

         From the moment the sausage factory started to fail, Adolph’s eldest son had realized that they needed to go in a new direction. His name was Benjamin. One day, when he was visiting the Chicago International Exposition of 1893, he was struck by the crowds of gawping people gathered around some of the stands. Benjamin Heller knew his stuff when it came to sausages, but he had never seen anything like this: it seemed that people were willingly handing over their ready cash for small sausages served warm inside bread buns. This would go down in family legend as the moment Benjamin had his intuition, his vision: these little sausages would become hugely popular because they could be cooked quickly and looked appetizing – plus, they cost next to nothing to produce.5 Whether or not Benjamin Heller really had a premonition of the success of what would soon be called the hot dog, he worked out how to quickly produce these devilishly delicious little ‘wieners’, and in 1893, at the age of 24, he started selling chemical additives. He started off with just two products:6 firstly, a brown colorant which would give the sausage skins that characteristic ‘smoked’ look; secondly, a pinking powder that just needed to be mixed in with the meat ‘to color pork sausage so as to produce a nice appearance’.7

         Heller had no training as a chemist but he had a remarkable talent for marketing. He christened his first invention ‘Zanzibar Carbon’. The packaging suggested that this gummy substance was produced in the African bush by tribes who boiled up vegetable sap in large braziers in the open air. In fact, Benjamin obtained it from the chemical factories of Chicago: it was made from coal tar, a worthless by-product of the process of deriving coal gas from coal. The pinking agent itself was a mixture of salt, saltpetre, borax and aniline colouring.8 Benjamin Heller was very unspecific about the ingredients on his packaging; instead he claimed that his miracle 84blend was made in Germany by a Berlin pork butcher with whom he had an exclusive import deal. In fact, Benjamin Heller made the mixture himself. As one of his descendants put it: ‘One of the more colorful stories that has been passed down through the family tells of Benjamin Heller’s early days in Chicago. In the early 1890s he didn’t have very much and lived in a boarding house. Rumor goes that he would get up in the middle of the night [and] clean the bath tub where he mixed his product to sell to local merchants!’9

         In a private letter of 1897, Benjamin Heller described how he would go about selling his products on one of his never-ending sales trips. ‘When I walk into a shop and notice that a man is making his own bologna and uses no color, which you can always tell by the appearance of his goods, I walk up to him.’10 Introducing himself as ‘a friendly and very knowledgeable stranger in possession of a mystery’, he would then present ‘a new German chemical which is made in Germany’11 and proceed to explain that the powder, called Rosaline, could bring about ‘a fresh meat color, which does not fade’.12 The label stated: ‘Rosaline dissolves when it comes in contact with water or sausage meat, therefore it makes no spots in sausage. It does not fade when the sausage is cut or exposed to the light or air. Two to four ounces are sufficient to color 100 pounds of meat.’13 ‘Rich! Pure! Neat!’14, it was ‘the only thoroughly reliable coloring manufactured for coloring, curing and preserving Bologna, Frankforts, Summer Sausage, etc. It colors, cures and preserves all at the same time, and makes a natural, bright, fresh meat color.’15

         Benjamin Heller published a book, Secrets of Meat Curing, which he sent as a freebie to thousands of potential customers. Lavishly illustrated, the book’s scientific tone was intended to impress his unqualified readership. On every page, Heller subtly name-dropped his chemical additives as if he were talking about indispensable ingredients of all meat curing. Taking advantage of the lack of regulations on use of food adulterants, 85Heller & Co. launched dozens of synthetic colouring agents (mostly created by the manipulation of petroleum and coal derivatives) and ‘economical spices’ (that is, artificial ‘spices’ obtained by chemical means). Alongside all this, Heller developed insecticides: a whole range of anti-cockroach powders (‘Roach Killer’, ‘Roach Destroyer’) as well as ‘Moth Killer’, ‘Bed Bug Killer’, ‘Ant-Bane’ and ‘Fly Killer’, the latter a liquid compound of phosphorous acid, fluoride and cyanide. These were made in the same workshops as the food additives, but to avoid any confusion, Heller marketed them under a different brand: the Chicago Insecticide Laboratory Inc. Within a few years, the Heller company had achieved stunning commercial success, and Benjamin and his brothers found themselves propelled into the upper crust of Chicago society.16

         ‘NO ICE NEEDED’

         After launching Rosaline, Heller developed a colouring powder based on sodium nitrate and sodium sulphite, which the firm marketed as ‘Red Konservirungs Salz’.17 One early piece of advertising claimed that this ‘preserving salt’ preserved meat ‘the same as if it were frozen’.18 Subsequently, the firm brought out a whole range of products with names (‘Iceine’, ‘Cold-Storine’) suggestive of freezing. This was particularly the case with another mixture based on sodium sulphite: ‘Freeze-Em’. The label stated: ‘Made expressly for keeping all kinds of fresh meat, chopped beef, and pork sausage in a fresh condition without ice from one to three weeks in just as fresh condition as if the meat were frozen.’19 According to the sales brochure sent to retailers, ‘the day is past when it is necessary to keep meats hidden in the ice-box. They can be kept fresh and sweet, bright in color, and as tempting as a ripe peach by the use of Freeze-Em.’20

         Heller & Co. subsequently came up with another product: ‘Freezine’, a liquid that was ‘more reliable than ice’.21 It was 86a solution of formaldehyde – in other words, formalin. Heller launched a PR campaign to convince small dairies to adopt the ‘Freezine process’, rubbishing counter-claims by microbiologists and doctors that all that is required to keep milk fresh is good hygiene and control of temperature. In the free brochures Heller & Co. handed out, they listed the advantages of this liquid with its quasi-magical powers: ‘Freezine produces the same effect on milk as freezing does, without the use of ice, or without lowering the temperature of the milk or cream’,22 ‘it is much cheaper to use Freezine than ice’, ‘it is perfectly harmless’, ‘it cannot be detected when used’.23 Printed in several languages, a booklet entitled The Healthfulness of Freezine insisted that if a dairy wished to avoid the costs associated with maintaining refrigeration equipment, all it needed to do was pour a few drops of Freezine into its milk churns. The milk would then be ‘sterilized’ for 36 hours, ‘and by recharging each thirty-six hours this state may be extended indefinitely’.24 The Massachusetts State Board denounced Heller publicly: ‘The manufacturer of a largely used preservative, known as “Freezine” (which is a weak solution of formaldehyde) issues an attractive pamphlet in which he makes the following remarkable claims: “It is not an adulterant. It immediately evaporates, so that no trace of it can be found.”’25 The journal Farmer’s Voice remarked: ‘The name is a stroke of genius: it makes one think of ice, refrigeration and cold’, and continued: ‘The question is: how much of the above chemical compound does a man want to take into his stomach and how much of the claims for the innocence of the compound can be believed? Can a substance be a powerful poison outside of the body and an innocent compound in the stomach …?’26

         In fact, it was already well known that formaldehyde is toxic even in low doses.27 As sales of Freezine increased, so did the number of intoxications. But the Heller company feigned ignorance, not wanting to surrender any of its huge profits. Using images of 87suckling babies, the firm insisted: ‘Freezine does not lessen the value of milk, but increases the value by adding to its keeping properties and by rendering it healthful to the human system.’28 Heller & Co. talked about a ‘milk poison’ (‘tyrotoxicon’), which, according to them, could occur if the milk wasn’t treated with formaldehyde. In the booklet The Healthfulness of Freezine, Heller described the case of several hotels in New Jersey in which guests were afflicted with terrible indigestion caused by milk rendered unfit to drink by the August hot weather. Heller explained: ‘During the same summer a similar epidemic occurred in Iowa. Four cases also appeared in Michigan, three of which proved fatal. Dozens of similar epidemics might be mentioned where the presence of tyrotoxicon has been proved by analysis of the milk used, and by post-mortem examination of the viscera of the unfortunate persons. Lack of space prevents mentioning one thousandth part of the fatalities occurring from causes directly due to tyrotoxicon poison.’29 The conclusion, according to Heller, was that Freezine wasn’t dangerous, quite the opposite: it helped to save lives. For: ‘poisoned milk epidemics are frequent, but could be wholly prevented if Freezine were used in all milk and if the cans or vessels were washed in water containing a little of it.’30

         PRESERVATIVES, THE GOOSE THAT LAYS THE GOLDEN EGG

         In 1892 a US congressional report on food adulterations was alarmed at ‘the grave and growing consequences of a greed for gain which is assailing the public health’,31 and noted that ‘it has only been since the great opportunities for fraud provided by modern science, and especially modern chemistry, have presented themselves that the sophistication of articles of commerce has reached its present height’.32 Another congressional report explained that the lack of food regulation ‘amounts not only to a premium to dishonesty but is a threat to national health. Honest 88manufacturers and dealers are placed at a disadvantage or are forced into a reckless competition with fraud. Legitimate trade is handicapped and demoralized.’33 One local board of health noted in 1901: ‘It is not fiction that unhealthful adulterants are used in many food products. Under the labels of “Freezine,” “Preservaline,” “Liquid Sweet,” “Liquid Smoke,” “Rosaline,” and other fanciful names, they are manufactured by hundreds of tons, placed in every market in the United States, shipped to foreign countries in immense quantities, and advertised with a skill and effectiveness that compels public attention.’34

         In brochures aimed at housewives preparing jars of cherries and jam, a firm offered assurances that its formaldehyde-based antiseptic liquid was a better alternative than pasteurization using heat: ‘It enables the busy housekeeper to put up fruits and vegetables without having to stand over a hot fire on a hot day, and without any loss, for the fruit thus prepared will not work [ferment] or mould, and the life, flavor, and vitality will not be cooked out of it. It saves broken jars; food cooked away; time, labor and money.’35 One health bulletin tried to lecture farmers: ‘Do not believe the statements which are made for any food preservative, and above all, do not use such substances in food products thinking they are harmless. Preservatives will not take the place of hygienic conditions in any manner or form and with proper care the use of such substances is not necessary in order that the product may reach the consumer in good condition.’36 The journal Wallaces’ Farmer alerted small producers that ‘various companies are trying to persuade us to take out a licence to be dirty by using their compounds warranted to arrest decomposition and decay in almost everything we eat and drink […] For example, one brand is warranted to keep sausage and all kinds of chopped meats perfectly sweet and moist, retaining its natural color and working like a charm.’37 For this journal, it was ‘simply an excuse to be dirty, or at least careless and slovenly’.3889

         ‘EMBALMED MEATS’

         In 1898 a dispute broke out that crystallized the disquiet caused by the rapid increase in use of food additives. It all began when some US soldiers claimed that the General Staff had forced them to eat rotten meat crudely dosed with chemical preservatives to disguise the disgusting look, taste and smell. The Chicago meatpackers copped the blame: as the mother of one soldier wrote, ‘thieving corporations will give the boys the worst’.39 The suppliers were summoned to face questions in what soon came to be known as the ‘embalmed meat’ scandal.40 An official inquiry was carried out, and dozens of soldiers and officers appeared before a Senate committee. Some of them thought that the meat had been treated with chloroform.41 Many observed that it had an abnormal colour.42 The soldiers testified: ‘It was chemically treated’;43 ‘the men would eat at it, and throw it on the ground’;44 ‘it was thrown into the sink hole, it was buried. We didn’t cook it, or make any attempt to cook it.’45

         The inquiry concluded that only a few carcasses had been treated with unauthorized substances (by fumigation with sulphur). But the experts reckoned that overall the meat in question was not unfit for human consumption. The ‘embalmed meat’ affair nevertheless highlighted certain serious dysfunctions – in particular, the absence of any official controls over the production methods used by the meatpacking factories. True, an official of the veterinary services verified the state of health of the animals at the point of slaughter. But beyond this point, the processing was not subject to any oversight – except by the meatpackers themselves.46 It was a black box in which the manufacturers were able to do whatever they wanted. Free from any scrutiny, they could use any food additive they wished.

         According to the meatpackers, all these fears were unfounded: why be afraid of additives in such small doses? This was the line 90taken by National Provisioner (a publisher whose eponymous journal was the mouthpiece of the meatpackers’ association). In 1899, National Provisioner brought out a thick volume entitled The Manufacture of Sausage. This was presented as a collection of ‘the recipes and methods which are in daily use by the most successful sausagemakers and packers’.47 The book stated: ‘Saltpetre, or, chemically speaking, potassium nitrate, is of great value because it imparts the peculiar and desired natural ruddy color to meats, whether cured in dry salt or pickle. Without its assistance it would be almost impossible to prepare meats to suit many markets.’48 A full-page advertisement announced: ‘You must use Preservaline to produce good sausage. Progressive sausagemakers have discarded all the old antiquated methods and now depend entirely on Preservaline. Acts like a charm … Never fails.’49 The book suggested: ‘Many objections have been urged against the use of these artificial coloring matters, on the improper supposition that they are a menace to health. As a rule, these materials are not as injurious as general opinion would have them.’50 The same message is reiterated further on: ‘The trouble lies in the fact that when there is a legitimate use in moderate quantities of such articles, abuses creep in which arouse antagonism and agitate the question of their entire prohibition; but those who use preservatives intelligently and in moderate quantities will always have beneficial results and need not fear any harmful effects there from.’51

         PRESERVATIVES ON TRIAL

         In 1899, the US Senate finally decided to tackle the issue of additives head-on and summoned the kingpins of the industry. When Albert Heller – brother of Benjamin Heller and co-director of Heller & Co. – was obliged to come and explain himself, a senator reminded him that he had been subpoenaed by a commission ‘directed to inquire into what food products are deleterious to 91health and what are frauds upon the community’.52 The journal The Farmer’s Voice wrote: ‘Of the meat preservatives, three of them, “Rosaline,” “Freezine,” and “Freeze-Em,” are made in Chicago, and the expert chemist who had analyzed them declared every one of them to be deleterious to health. And yet there are those who object when it is intimated that the commercial spirit has seized upon the people and is leading them into all sorts of evil ways. It would be difficult to conceive of a more diabolical wretch than one who will deliberately feed his customers slow poison. We earnestly hope that the result of the senatorial investigation may be to break up and destroy this fraudulent business.’53

         Albert Heller wasn’t overawed. He had an answer for everything. Why did food processors not affix a label on their products that indicated whether a chemical additive had been used? Because that could cause cases of malnutrition among the poor: ‘If they are marked, the poorer classes will be afraid to use the goods, or they might be backward in buying them, while they can’t afford to buy the higher grade of the pure goods and pay the price.’54 Why did Heller & Co. make out that Freezine was a ‘natural product’? Because there was no reason not to: as formalin was obtained by a process involving the oxidation of wood alcohol, Albert Heller didn’t consider that he was misleading anyone when he included the following inspirational description in his promotional literature: ‘Freezine is a liquid gas made from vegetable materials, and is used as a substitute for ice.’55

         When accused of selling an additive capable of poisoning foods, Albert Heller didn’t turn a hair. He claimed that formaldehyde-treated milk was ‘not only perfectly harmless, but it is positively healthful, and especially so with infants’.56 He even maintained that it could protect children against the risk of cholera.57 He reiterated: ‘it improves the milk and makes it more healthful.’ Likewise for Rosaline and all the ‘preservative salts’ that Heller & Co. manufactured: they were all harmless, they were all 92beneficial. ‘Chemicals are used for curing the meat’, Albert Heller asserted, before going on to say: ‘Some use salt and saltpeter. Some use boric acid and salt.’58 Adding provocation to arrogance, he exclaimed: ‘I would like to make a statement that there has been much agitation in the papers in regard to the embalmed-meat question. I wish to say that every one of us eats embalmed meat – and we know it and like it and continue to like it – and that is, hams and bacon. That is actually embalmed meat.’59 Nevertheless, he refused to reveal the exact make-up of Heller additives in public. The next day, a journalist reported: ‘During the afternoon the committee went into secret session to hear the testimony of Albert Heller, manufacturer of Freezine and Rosaline, used for preserving milk and meat. Previous witnesses had testified that these were poisonous. Heller denied this emphatically, but asked to be heard in secret in order that his formulas might not become public property.’60

         ONE FREEZE-EM AFTER ANOTHER

         When the Senate concluded its hearings in December 1900, the press was up in arms against the ‘falsifiers’ and the ‘poisoners’. For the Los Angeles Times, ‘the adulteration of food is one of the crying evils of American commerce, and it is indeed about time that there was a stop put to the practice of feeding the populace something it hasn’t ordered, and doesn’t want’.61 With no law forthcoming at a federal level, a number of local jurisdictions began bringing in their own restrictions. In Los Angeles, for example, seventeen butchers and pork butchers were prosecuted by the board of health for using a noxious additive. Heller sent his own lawyers to defend one of his customers. In 1903, the Los Angeles Herald warned against additives, which did ‘for a slice of meat what rouge does to a woman’s cheek’,62 and announced that ‘experts of the “Freeze-Em” company will attempt to show 93that their preparation “improves meat in color and taste and aids in digestion”’.63 From Heller’s point of view, ‘instead of prohibiting the uses of preservatives, their use should be encouraged and strictly enforced by every mandate of law’.64 Further prosecutions took place two years later, first in Los Angeles (several users were arrested),65 then in nearby Pasadena, where some traders were sentenced for using Freeze-Em. The newspaper commented: ‘Pasadena is stirred by a health department discovery that meat is sold in that city which is doctored with a preservative usually known as “Freeze-Em”’;66 ‘Pasadenans are satisfied with plain meats. When they want ice cream they order it.’67

         In 1905, in one of its promotional publications, Heller & Co. reproduced a ditty on the mystery surrounding the exact composition of its additive:

         
            ‘Freeze-Em, Freeze-Em, in a jar,/How I wonder what you are./Keeping all things sweet and fine,/How I wish your secret mine./Keeping meat so fresh and red,/Nothing does so well instead./Priceless crystals in a jar,/How I wonder what you are.’68

         

         But Heller could see which way the wind was blowing. In the end, the firm took a radical decision: it withdrew Freeze-Em from its list of ingredients for use in food. They continued selling it, but as a disinfectant for equipment such as knives and pans: Heller explained that Freeze-Em ‘prevents the corrupting influence of decomposing meat particles in meat block tops and other tools, utensils and machinery’.69 Butchers could use it ‘for sterilizing and deodorizing their utensils and other equipment’,70 ‘added to the scrubbing water used for washing tools’71 or ‘for the purpose of disinfecting and deodorizing chopping blocks’.72 In place of Freeze-Em, Heller & Co. launched a new product which had an almost identical name: Freeze-Em-Pickle. It was a mixture of salt 94and nitrate that turned meat ‘as red as a cherry’.73 Then Heller brought out a powder called ‘Prepared Dry Pickle’, then another called ‘Improved Freeze-Em-Pickle’, then ‘Quick Action’ (or ‘QA Pickle’) and a number of others with somewhat cryptic names (‘I-X-L’, ‘Custom Cure’, ‘SchnellSalz’, ‘Microsized Cure’). And so it was that Heller became the world’s biggest distributor of nitro-additives.
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            CHAPTER 6

            PURE FOOD VERSUS NITRO-MEAT

         

         In the closing decades of the nineteenth century, a popular coalition began to take shape in the United States. This movement went under the name of ‘Pure Food’. It included doctors, women’s groups, consumer organizations, and health board officials. Their common target was what were known at the time as the ‘adulterators’. One activist painted a portrait of these modern-day sorcerers: ‘The scientific and skillful food adulterator might well be called a modern alchymist with this difference, that while the alchymist of yore attempted to change baser metals into true gold, his modern successor is constantly trying to make from baser or cheaper materials mixtures that shall possess the appearance through not the quality of more expensive natural foods.’1

         The Pure Food movement owed much to the work of one man, Harvey Wiley. A medical doctor and chemist, he ran the Bureau of Chemistry at the United States Department of Agriculture. He was the main inspiration behind the first significant American food laws that offered a way to limit the use of dangerous additives. Wiley’s work has been the subject of several books. One question, however, has never been satisfactorily answered: what was Dr Wiley’s attitude towards nitro-additives?96

         INCREASING CONCERNS

         At the start of the Pure Food movement, Wiley and his colleagues weren’t too bothered about saltpetre: they concentrated their attack on other additives they regarded as more noxious, such as formaldehyde in milk. In 1898, Wiley noted that in the case of corned beef, ‘all recipes for its preparation published in encyclopedias and in the correspondence columns of our agricultural papers and similar publications, prescribe the use of both salt and saltpeter’.2 He assumed that saltpetre treatment was so widespread that there was no particular reason to worry about its effect on the human organism, especially since the quantities of saltpetre used to treat the meat were fairly minimal. At a meeting of the American Public Health Association, Wiley said in 1899: ‘The addition of nitrate of soda and nitrate of potash to sausages and meats tends to preserve and at the same time to intensify the red color of the meat. I believe that potassium nitrate is uniformly employed by all packers of corned beef so that it may be considered as a normal constituent thereof.’3

         But around the same time, a number of biochemical investigations were under way in Europe, and they cast a more critical light on the issue.4 Stopping short of explicitly condemning saltpetre treatment, they nevertheless started asking questions.5 In 1890, when the German biochemist Karl Lehmann reported on new work on nitrate, he noted that: ‘there has been observed a very variable degree of sensitiveness to poisoning by saltpetre’; he reckoned that ‘the question as to the poisonous character of saltpetre seems to require a special experimental investigation’.6 For his part, the British chemist Charles Ainsworth Mitchell noted: ‘The effect on the human system of the continued use of meat containing nitre has not yet been determined.’7 In a chapter titled ‘Judgment of the saltpeter content of pickled meat’, the Manual of Meat Inspection by the German scientist Robert von Ostertag  97made the same point: ‘Nothing is known concerning saltpeter poisoning from the consumption of meat. The question of the hygienic judgment of saltpeter appears still to require a more thorough examination.’8 In 1901, a report by a US commission of inquiry on food additives proposed in fact that ‘saltpeter is regarded as more deleterious to health than either common salt, borax, or bicarbonate of soda, having a tendency to produce degeneration of muscle and an injurious effect upon the kidneys’.9

         In the first years of the century, Wiley’s position shifted perceptibly under the influence of the scientific publications he consulted. He pondered the impact that products treated with saltpetre could have on the health of consumers, especially the most vulnerable (those with medical conditions, young children, older people). At an official hearing at the House of Representatives, one congressman asked Wiley if he thought saltpetre was dangerous. He answered: ‘I would not be afraid to eat a piece of corned beef, because the amount of injury would be immeasurably small.’10 He said that he didn’t consider saltpetre exactly harmless, but he wasn’t sure enough of its deleterious effects to recommend banning it: ‘Do not misunderstand me. I am not saying that it [saltpetre] should not be used in corned beef. I would be sorry to see it left out. But if you put it on the principle of harmlessness, it could not go in.’11 Wiley wanted to wait and see more evidence: in order to make a definitive judgement he recommended to subject saltpetre to some real-life experiments.

         THE ‘POISON SQUAD’

         In 1902, the American Congress asked the Department of Agriculture to ‘investigate the character of food preservatives, coloring matters, and other substances added to foods, to determine their relation to digestion and to health, and to establish the principles which should guide their use’.12 So the secretary of 98agriculture commissioned the Bureau of Chemistry to conduct a series of ‘feeding experiments’: Harvey Wiley’s team would subject groups of young volunteers to a diet including regular doses of food additives.

         Morning, noon and night these human guinea pigs recorded their weight, their temperature and their pulse. Once a week, they would undergo a battery of tests (physical examination, blood tests, analysis of stools and urine, etc.). Every participant signed two written pledges: ‘one to take no food or drink outside that prescribed by the tests, and the other exempting the government officers from any liability for damages on account of sickness or injury to the subject on account of the tests’.13 The investigation was set up in seven parts: the first study was dedicated to borax, the second to salicylic acid, the third to sulphurous acid, the fourth to benzoic acid, the fifth to formaldehyde, the sixth to sulphate of copper. The seventh and final series was exclusively devoted to the effects of saltpetre. For each of these additives the team from the Bureau of Chemistry had to produce a complete scientific report – 400 to 500 pages of statements, tables and analysis. After being submitted to the government, each report was then made available to manufacturers, political decision-makers and journalists.

         These experiments, and the people involved, became known to posterity as the ‘poison squad’.* From today’s perspective, their methodology seems frankly unethical and archaic, as no one would now contemplate testing the toxicity of substances by feeding them to a group of people.14 Nevertheless, the ‘poison squad’ marked an important moment in the history of food additives because it represented the first attempt to systematically evaluate their impact on the human organism. It allowed the 99Bureau of Chemistry to assemble experimental data in order to bring in laws to limit the use of dangerous substances. At a hearing in the House of Representatives, Dr Wiley explained that the observations made with the ‘poison squad’ had led him to revise his opinion on the majority of additives and to advocate stricter regulations: ‘I formerly believed that certain preservatives could be used […] simply by having the people notified on the label. I was strongly convinced of the truth of that proposition. I have, before committees in Congress and in public addresses, stated those sentiments. I was converted by my own investigations.’15 

         In parallel with the ‘poison squad’, Wiley led a team of experts who were seeking to establish ‘standards of food purity’.16 Their task was to define the ingredients that could legally be included in each individual foodstuff. In 1903 and 1904 the standards covering meat products were officially published. They stated that processed meat products could contain salt, spices, traces of smoke … but they didn’t mention saltpetre at all.17 Wiley explained that the complete standards for additives would be published later, but this omission provoked fury among the Chicago meatpackers; in November 1905, one of their representatives interrupted a meeting of the standards committee to demand that saltpetre should immediately be included in the list of standard ingredients.18 Meatpackers asserted that a restriction on saltpetre would constitute ‘a complete revolution in the methods of curing meats’.19 The National Provisioner argued that: ‘In regard to colors, the trade declares that the public will not buy foods without the characteristic color to which consumers are accustomed. Corned beef without the red shade due to saltpeter is passed by in scorn by the average purchaser, and brown chopped meat or sausage which should have a natural red meat color is absolutely a drug on the market.’20 For its part, the Washington Times outlined what would happen if the standards of food purity became law one day without permitting saltpetre: ‘The beef may be corned in 100brine, that is all. No preservatives shall be used. The beef will be a dirty gray, instead of red.’21

         THE SCANDAL OF THE JUNGLE

         In 1905, the medical journal The Lancet published a long investigation into the meatpacking factories of Chicago. Supported by photographs, the articles, spread over four weeks, revealed that the meatpackers showed a complete disdain for cleanliness. The expert at The Lancet talked about ‘the filthy ways prevalent in Chicago’,22 describing what he saw as an ‘abomination’: the walls of the workrooms were never washed down, grime accumulated in the corners and on the benches, the workers spat on the ground and dragged meat across the floor, the place was a breeding ground for germs. The chemical additives used in the processing of the meat compensated for the lack of hygiene: ‘when meat that has been put in the brine for pickling is found to smell, hollow needles are driven into the flesh and brine is pumped into the body of the meat. This saves the time of penetration and men have assured me that when the meat still retained an unpleasant odour the operation was repeated.’23 The Lancet’s verdict on the Chicago meat-processors: ‘So long as a thing pays it does not matter what ignoble expedient may be employed to make it pay.’24

         A few months later, a hyper-realist novel called The Jungle corroborated The Lancet’s revelations, and its publication provoked an international scandal. The Jungle showed what was hidden behind the fences of Packingtown: a small group of industrialists ran everything and recruited the most vulnerable for their workforce – recent immigrants, wretched, expendable, often sick with tuberculosis – and worked them to death. As portrayed in The Jungle, an American meat-processing factory was nothing more than a monstrous machine for crushing the exploited – a 101machine for making money out of tears. It was also a gigantic poisoned cauldron: the killing floor swarmed with rats, the toilets overflowed in the work rooms, and, as The Lancet had said, rotten hams were sometimes injected with chemicals to ‘restore’ them – and if that didn’t work, they were turned into sausages. The author of The Jungle, Upton Sinclair, declared in the press: ‘I saw one of the [packer] trust’s employees doctoring a spoiled ham in a cellar of one of the packing houses. The stench that arose from the ham was overpowering. The man was working a pump with one foot. Attached to the pump was a tube, on the end of which was a big hollow needle. He would jab the needle into the ham and then pump it full of chemical to take away the dreadful odor.’25 A representative of the Armour company rejected all the accusations: ‘There was no odor.’26 He explained that the injection was part of the standard technique of nitrate curing: ‘In preserving ham with the saltpeter mixture employed – curing it, some call it – it is impossible to distribute the preservative equally without using a needle.’27

         The furore sparked by The Jungle gave fresh impetus to the reformist efforts of the Pure Food movement, which had been campaigning for years for tighter food laws. For the first time in history, the US Congress seemed determined to vote through measures to protect consumers against the abuses of industrial companies – in particular, against dangerous food additives. In an article headlined ‘Proof of packer’s use of chemicals’, the Evening World newspaper described ‘how chemicals are used on meat to cheat public’. The paper gave a detailed description of the substances used: the ‘chemically-prepared salts’, the magic powder that ‘imparts a color to the sausage which makes it “sell faster”’, the one that gave bacon ‘that bright natural color with a golden mahogany finish, also gives them a fine flavor, prevents shrinkage and keeps off skippers [the larval stages of small flies]’,28 etc. The manufacturers’ defence was that the market could regulate itself; 102banning controversial additives would hamper free competition: according to them, ‘the question of coloring matter can be adjusted by the consumer without the aid of the law’.29 One senator refuted this line of argument: ‘I cannot see that any person has a valid right to use any such packing on any meat as would be injurious to the public, and if depriving him of the right to so pack meats is injurious to him it is depriving him only of an opportunity to do a wrong to the public.’30

         The meatpackers claimed that the proposed law was the fruit of a conspiracy orchestrated by Dr Wiley and his colleagues: according to the National Provisioner, ‘this bill is advocated by the food crank, by the political food official who looks to its enactment to give him a job or increased power and prominence, and by the misguided individual who believes all he reads in the “horror sections” of the Sunday newspapers’.31 If there was a rotten smell, lobbyists said, it wasn’t coming from the meatpacking factories; rather, it emanated from the doctors, the food standards experts: ‘it is time this matter of the slander of the food supply was ventilated and some of the high salaried officials who have done the slandering were cast out of office’.32 On page after page the meatpackers’ journal attacked Wiley as the ‘food dictator’,33 the ‘political chemist’34 determined to ‘throttle the legitimate food industry of the country’:35 ‘When we read his speeches many of us believe that the Lord made a mistake in not taking him amongst the million infants he says have been murdered by impure food, and not let him grow up to mislead the people of this country.’36 A report by the House of Representatives retorted that ‘the penalties of the bill are aimed at cheats. That which is forbidden is the sale of goods under false pretenses, or the sale of poisonous articles as good food. No honest dealer need fear any provision in the bill. Legitimate trade should welcome its enactment into law. Only those wishing to deceive the public will object to its provisions.’37103

         SALTPETRE ON PROBATION

         When in early June 1906 a leading figure in the meatpacking industry appeared before the House of Representatives, a congressman put it to him: ‘I can not quite understand why you object to the prohibition of any chemical or dyes that might be deleterious to public health being put in your meat products.’38 The meatpacker replied that the problem hinged essentially on the likely ban on saltpetre curing. He explained: ‘We use it in our curing – that is the chief object in using it – to maintain the fresh color of the meat, and it helps in the curing, too. And it is used in such quantities that it is absolutely not harmful.’39 Unfortunately, he continued, medical experts such as Harvey Wiley were likely to use the new law to ban saltpetre: ‘Some chemists, and a chemist of high authority, might say that it is injurious’;40 ‘Some inspectors might think that the very small quantity of saltpeter we use is deleterious, and yet in the small quantity in which it is used it is all right.’41 An article in the Washington Times stressed that such a ban would be catastrophic for the meatpackers: ‘People, they say, would much rather eat a piece of meat or sausage that has the deep red color preserved than a brown piece that had no saltpeter in it.’42

         On 10 June 1906, the meatpackers held a council of war in a large Washington hotel. They wanted the putative ban on chemical preservatives to be struck out of the proposed legislation.43 The arguments over additives led to some crazy speculation. On 11 June, for example, a daily newspaper wrote: ‘It is denied tonight that secret service men have been gathering information to prove the extent to which the packers have used preservatives.’44 In the weeks that followed, Washington became a battleground of lobbyists; Harvey Wiley described it as an enormous fistfight: ‘Every man who used alum, coal tar dyes, salicylic acid, burning sulphur fumes, benzoic acid, copper sulphate, saltpeter, saccharin, 104borax, or other nonfood ingredients in his products joined the solid phalanx that struggled to prevent the passage of a law which would interfere with these despicable means of making money.’45

         At first, the industry believed it had achieved a result: in the final draft, the law that was adopted made no reference to the standards of purity.46 The meatpackers were jubilant: ‘The law passed was the law advocated by the meat industry’, proclaimed the National Provisioner in block capitals.47 The meatpackers’ journal congratulated itself that the initial text had been ‘emasculated’,48 that ‘the features of the original bill […] which were dangerous to the provision trade, viz., those giving Doctor Wiley exclusive jurisdiction over preservatives, were totally eliminated’.49 Under the title ‘No more food standards’, the journal wrote: ‘the work of the food standards commission appointed by the Secretary of Agriculture to report standards to him will be discontinued. No more meetings of that committee will be held for the purpose of establishing official government standards.’50 The Washington Times described the meatpackers’ satisfaction when they thought they had succeeded in abolishing the standards: ‘When […] this provision was stricken out there was great rejoicing in the food and drug lobby, because it was thought Dr Wiley had been eliminated.’51

         But it was not long before disillusionment dawned: the meatpackers discovered that three days before the passing of the bill the government had just proclaimed the standards in a separate regulatory act.52 As the Washington Times explained, ‘the truth is that the opposition lobby has discovered that it won only a Pyrrhic victory when it succeeded in striking out of the law the provision for establishing food standards’.53 Even worse: the government promulgated a regulation that authorized saltpetre only on a temporary basis, ‘pending further enquiry’.54 A weekly newspaper in Chicago explained that ‘the law recently enacted by Congress prohibits the use of all preservatives with the exception of sugar, salt, 105spices, vinegar, wood smoke, and, until further investigations are made by the Bureau of Chemistry, saltpeter’.55

         The Washington Times sounded a warning: the game was not yet over: ‘The realization that the effort to eliminate standards was a failure has given an added bitterness to the food people’s cup of gall, and the authorities are expecting them to make a long and hard fight.’56 To illustrate the article, a caricature represented ‘the bête noir of the food and drug makers’: Wiley as Mephistopheles, complete with a devil’s horns and tail. The caption read: ‘Dr Harvey W. Wiley, leader in pure food fight, as he appears in the mind’s eye to certain large interests in this country.’57 The paper warned: ‘The big interests that have been for years opposing the enactment of the law have not done with their work.’58

         TENSIONS RUN HIGH: THE ‘SALTPETER SQUAD’

         In September 1906, the Wiley team set to work. ‘Tests of effect of saltpeter to begin in October’, announced the Washington Times.59 The newspaper reported that ‘Dr Harvey W. Wiley, chief chemist, is going to “try it on the dog” once more. This time it’s saltpeter that will be fed to his class of self-sacrificing young men for the good of society and to the detriment of the makers of preservatives and foods cured with them.’60 Another newspaper described what the groups of guinea pigs were undergoing: ‘the eight members of the present squad were placed on a diet containing a certain proportion of saltpeter. The substance is so delicately disguised that it cannot be tasted in the food, and only such an amount is administered as would be eaten were the members to partake of corned beef or some such substance daily.’61 In New York state, a journalist noted: ‘The experiment this year is regarded as especially interesting because of the general use of saltpeter in preserving and coloring meats. The results will be surprising to a great many 106people if it is found that ordinary corned beef put up with saltpeter is not healthful. Nearly all the other preservatives of meats and canned foods have been ruled out by the secretary of Agriculture in the meat inspection regulations as a result of the tests made by Dr Wiley’s poison squad.’62 And the Argus newspaper offered this prognosis: ‘It is regarded as probable that the work of the squad will clearly demonstrate that saltpeter is deleterious to the human system, in which case the regulation will be amended to prohibit its use.’63

         The meatpackers themselves denounced this latest round of ‘farcical poison-feeding experiments of Dr Wiley’s bureau’.64 The National Provisioner reproduced extracts from an interview in which Wiley declared: ‘The law provides that nothing injurious shall be added to food products. Under that clause we have the power of deciding what is, and what is not, injurious, and by that is meant what might become injurious ultimately, in weeks, or months, or years.’65 The following week, the paper tried to reassure the industry in a front-page article. Under the headline ‘Saltpeter is not prohibited’, it said: ‘Some prominence has been given to a report that saltpeter is now prohibited under the federal meat and food laws in the preparation of meat and food products. Such is not the case. The regulations under both laws permit the use of saltpeter, pending investigation as to its effects. This investigation is now in progress, but until it is completed no change in the regulations will be made regarding saltpeter. The trade can use saltpeter as before, without fear of violating the regulations. It may not be declared a preservative at all, but a colorant.’66

         The study by the Bureau of Chemistry came to an end in the spring of 1907. Each of the human guinea pigs had eaten 0.15 to 0.6 grams of saltpetre a day over a period of two months.67 The saltpetre was not delivered in treated meat, it was ingested directly in the form of capsules. This was a significant methodological error, because administering it this way, while allowing an 107assessment of the toxicity of the nitrate itself, almost completely masks the effects of the nitroso compounds. No clear-cut toxic effects were recorded, but Wiley remained cautious: his team had detected abnormal levels of pain in the stomach region (in medical language he described this as ‘pains in the epigastrum’).68 At the end of March, a Kentucky daily interviewed Wiley on the results of the ‘saltpetre squad’ experiments: ‘He is unable to announce definitely what will be the conclusions as to its effect upon his squad, but thinks that he has already noticed material evidence of some effects. He believes these tests will prove it injurious, and, if so, he will endeavor to stop its use.’69 A few weeks later, a newspaper in Illinois reported on the Bureau of Chemistry study under the heading ‘To stop saltpetre sandwiches’.70 In a conference the following year, Dr Wiley explained that the results hadn’t allowed him to come to as cut-and-dried a conclusion as for the substances previously tested by the squad. Nevertheless, according to him, uncertainty concerning the effects of saltpetre was reason enough not to use it in food: ‘While the data are in this case far less conclusive than those in any of the preceding cases, they are of a character to warrant the suggestion that so far as health and digestion are concerned it is safer to omit a body of this kind from the food.’ He continued: ‘While, therefore, the data which have been accumulated are not such as to warrant a sweeping condemnation of potassium nitrate in foods, they are sufficiently indicative to justify the conclusion that its presence in foods is undesirable and open to suspicion.’71

         Today, we would say that Wiley was applying the precautionary principle: as he indicated a few years later, ‘the Bureau of Chemistry was pledged to one very simple but most important principle, namely: “When in doubt protect the consumer.”’72 In a book that appeared shortly after the end of his experiments, Wiley placed saltpetre in the category of ‘injurious preservatives and coloring matters’.73 Given that he considered that saltpetre  108‘is not a proper substance to mix with foods’,74 he refused to approve its usage75 and quickly recommended that suppliers to the armed forces desist from using saltpetre in products destined for the troops.76

         MEATPACKER SCIENCE: THE ‘MIRROR INVESTIGATION’

         On 1 April 1907, there was a strange item in the American newspaper The Sun: an article announced that a new ‘saltpeter squad’ was about to be launched. This was news to Harvey Wiley, who had just completed his Department of Agriculture study and thought at first that this new squad was just a journalistic invention. An April Fool’s trick perhaps? But the article gave actual details: this squad would be up and running ‘in a week or two’, its experiments would run for ‘6 to 12 months’, and ‘it is said that they will be the most thorough ever undertaken in the United States’.77 According to the paper, ‘This was settled yesterday, when what will be known as the National Commission for the Investigation of Nutrition Problems was formed at the Fifth Avenue Hotel’.78 This so-called ‘National Commission’ announced that its guinea pigs would be students from the University of Illinois at Urbana (about 130 miles south of Chicago), and that the project would be led by one Harry Grindley, a professor of biochemistry. The journalists smelled a rat: barely six months earlier, this same Grindley had put his name to a report financed by the meatpackers.79 This document maintained that there was virtually nothing to criticize in the Chicago factories, that levels of hygiene were fairly satisfactory and that ‘the general procedures adopted give warrant of cleanliness’.80 The industrial meat-processors had used the Grindley report to support their opposition to reform and to argue that official inquiries were ‘fake and inconsistent’.81 The journalists were quick to spot that the new saltpetre squad was a ruse by the meatpackers (then dubbed the ‘Beef Trust’). The New York Times wrote: ‘It came out 109incidentally that this is to be paid for – in part it was said – by the Beef Trust, with the idea of course of restoring confidence in meat as treated by the packers in Chicago.’82 The paper described the press conference with Harry Grindley: ‘When he was asked who was going to pay the cost of the investigation, which he had said would be very large, he replied that it was a University of Illinois project. “Isn’t the Beef Trust going to contribute?” he was asked. “Well,” said the Illinois professor, “the American Meat Packers’ Association will give some money towards the work. How much I cannot say.”’83

         The background to this is that the day the law of 1906 had entered into effect, 70 meatpackers had got together and decided to create an organization to defend their interests. And so the American Meat Packers Association (AMPA) was born.† Its first mission was to prevent the ban on saltpetre.84 To do this, the AMPA set up a ‘mirror investigation’ explicitly modelled on the official saltpetre squad investigation led by Wiley. In April 1907 a Washington newspaper described it in broad terms: ‘The “saltpeter squad”, as it might be called, will be boarded in a specially equipped house in such a way that the weight of all foods eaten by each man can be accurately determined and the food completely analyzed. A physician will keep a daily record of the physical condition and health of each member of the squad.’85

         The meatpackers would admit later that the experiments were carried out ‘at the request’86 of the American Meat Packers Association, ‘as a result of the threatened prohibition by the federal government of the use of saltpeter in curing meats’.87 They had drawn up the programme and committed to covering all the expenses.88 ‘We obligated ourselves’, one of them admitted a few years later. ‘We made some sort of a promise that we would, when 110the cost would be found – that we would all subscribe certain amounts to pay that because we thought it was a very necessary expense incurred.’89 

         ARBITRATION

         Wiley had no doubt that this so-called ‘investigation’ was nothing but a plot to derail the work of the Bureau of Chemistry. He thought it was a clumsy tactic on the part of the packers: he felt that this ‘alternative study’ would have no scientific credibility, given that its sponsors were so easy to unmask. Knowing how important saltpetre was in the meatpackers’ business model, who would believe that a study conducted under their control would reveal the truth about the possible deleterious effect of saltpetre on health? In a private letter, Wiley noted ironically: ‘I should be interested to see the report of the commission which the devil would appoint to see whether or not the Bible is an inspired book.’90 He concluded: ‘My impression is that the results of this test under the patronage of the packers will not be received with very great consideration.’91 He failed to understand that this manoeuvre of the packers could be successful even if it did not reach any scientific result.

         During the summer of 1907, Wiley and his colleagues began to draw up their report presenting the results of the official saltpetre squad. The Washington Times stated that saltpetre would probably be banned, noting that ‘saltpeter is very extensively used in connection with the packing and preserving of all sorts of meat products, and its prohibition would be especially a serious blow to that industry’.92 The annual bulletin of the Washington health officer indicated: ‘Saltpeter is not classed among the food preservatives, but its use in certain meat products is a common practice, and should be prohibited in view of its poisonous character.’93

         On 30 October, the Washington Herald announced that the official report was finally ‘ready for the printer’.94 It had been 111proofread and typeset, and its title was announced: Influence of Food Preservatives and Artificial Colors on Digestion and Health, Vol. VII, Potassium Nitrate.95 An article headlined ‘Saltpeter sausage violation of the law?’96 indicated that in Washington the local health authorities were waiting for the report in order, if necessary, to begin action against any offenders. But behind the scenes, the meatpackers asserted that saltpetre couldn’t possibly be condemned on the basis of the Bureau of Chemistry study when their ‘mirror study’ had only just begun. The Department of Agriculture decided to block the publication of the report, under the pretext that the scientific findings proffered by Wiley were unconvincing.97

         As a result, saltpetre remained authorized ‘pending further enquiry’. This delay caused much confusion: in February 1908, the head of army supplies at the War Department complained that the quartermasters didn’t know which regulation to apply – he stated that there was one rule that authorized saltpetre and another that forbade it: ‘A decision with regard to this matter is necessary as this Department, because of the difference of views in these two publications and also because of an expressed opinion in writing received from Prof. Wiley stating that the use of saltpetre was considered deleterious, has prohibited its use in the curing of meat for the army, the result being that a number of the packers have declined to submit proposals unless the use of saltpetre were permitted, which results in the Department paying a higher price for the meat food products as competition is greatly reduced.’98

         One month later, under pressure from the meatpackers, the Bureau of Animal Industry of the Department of Agriculture unilaterally decided to publish a new regulation.99 It ignored the results of Wiley’s Bureau of Chemistry and removed the obligation to run further tests. As the National Provisioner put it, ‘Saltpeter is permitted. The words “pending investigation” have been dropped’;100 ‘The revised regulations now announced supersede all old regulations and amendments.’101112

         Though there was nothing more at stake, the meatpackers’ saltpetre squad continued, but its results only came out in dribs and drabs. The final volume of its report didn’t ultimately appear until twenty years after the experiment and actually had nothing to say on the impact of saltpetre-treated meat on human health. In its introduction, a note indicated that Harry Grindley and his team had encountered a number of difficulties and hadn’t managed to reach a consensus on basic facts: ‘there is a distinct conflict between the two joint principal authors of this report. This conflict concerns personal viewpoint, methods of presentation and interpretation of scientific data, and apparently in some instances, even accuracy of record of observations.’102 As for the report by the Bureau of Chemistry, that never saw the light of day. In a book published towards the end of his life, Dr Wiley insisted that the report was ‘censored’: he claimed that the US Department of Agriculture abandoned its publication because ‘vigorous protests from those engaged in adulterating and misbranding foods were made to the Secretary of Agriculture against any further publicity in this direction’.103
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            CHAPTER 7

            WONDER PRODUCT OF THE TWENTIETH CENTURY: SODIUM NITRITE

         

         As we have seen, the main nitro-additive used before 1820 was potassium nitrate (saltpetre). During the nineteenth century, a fast-acting reddening agent made an appearance: sodium nitrate. At the beginning of the twentieth century, a new – and even more active – product started to come into use, illegally at first: sodium nitrite.

         In 1925, the American government allowed its use in meatpacking factories.1 Elsewhere, industrial meat-processors had an uphill task getting their health authorities to authorize it. In France, for example, permission wouldn’t come until four decades later, in a decree of 8 December 1964.2 The archives reveal the reason for this 40-year delay. The issue was quite simple: in France, sodium nitrite was included in the official ‘list of poisonous substances’ under the category of ‘dangerous products’. In order for sodium nitrite to be used in meat-processing, the health authorities had to take an exceptional step: allow its use in low doses, exclusively in the form of a pre-mixed product called ‘nitrited curing salt’. In this and the following chapter, we will see why this decision was taken: at the time, authorizing ‘nitrited curing salt’ in low doses seemed the lesser evil compared to the then anarchic and widespread use of pure sodium nitrite.114

         MEDICAL NITRITE: AN ABORTED EXPERIMENT

         Even before it was understood that it made meat carcinogenic, sodium nitrite was identified as a dangerous substance because it causes an illness called methaemoglobinaemia. The nitrite releases nitric oxide (NO), which binds to iron in the body. The blood and the muscles lose their ability to transport and store oxygen. The flesh changes colour, the skin and mucous membranes take on a bluish tinge – the technical term is cyanosis (from ‘cyan’, blue) – and methaemoglobinaemia induces a lack of oxygen that is often fatal. This toxic effect of sodium nitrite has been known since the middle of the nineteenth century. ‘Blood that has undergone action by nitrites loses virtually all power to fix oxygen’, the Scottish biochemist Arthur Gamgee noted in 1863.3 In a treatise on toxicology published in Paris ten years later, Dr Antoine Rabuteau described sodium nitrite and potassium nitrite as ‘haematic poisons’ (poisons of the blood), and explained how they ‘powerfully modify the sanguinary fluid, altering not only the cells but the plasma too’.4

         Because of its powerful effect on the blood, sodium nitrite was sometimes used in minute doses (0.065g) to treat cardiac disorders such as episodes of angina. This is when sharp chest pains occur as the arteries supplying the heart become restricted: the administration of nitrite can dilate the blood vessels.5 Encouraged by the good results achieved in cardiology, a few British doctors had the idea of treating epileptic patients with tiny doses of nitrite. Early publications on this topic (1882) pointed out that in most cases seizures stopped immediately.6 One enthusiastic experimenter wrote: ‘The nitrites, on account of their remarkable physiological action, will, I venture to anticipate, in the form of their simple and more safely administrable compounds, soon have a wide and important application in the treatment of various forms of disease.’7 The apparent success of this therapy created a sort of frenzy 115in the medical community: even foreign journals encouraged practitioners to take a leaf out the British doctors’ book and test the effect of sodium nitrite on epileptics.8

         In 1883, however, the medical press was starting to ring alarm bells: at a conference, a doctor reported that, after giving sodium nitrite to an asthmatic patient and two epileptics, ‘all three returned in a few hours with blue lips, in a state of semi-collapse, evidently poisoned by the drug’.9 Another doctor said he had given sodium nitrite to an epileptic child – the seizures became worse. In three other cases, sodium nitrite treatment had ‘given rise to alarming symptoms’.10 The Lancet published an article in which two doctors described experiments they had conducted with sodium nitrite on mice, cats and human patients.11 Nausea, vomiting, fainting, lips turned blue or violet; one patient ‘said she thought she would have died after taking a dose; it threw her into a violent perspiration, and in less than five minutes her lips turned quite black and throbbed for hours; it upset her so much that she was afraid she would never get over it.’12 Another woman ‘said that ten minutes after taking the first dose – she did not try a second – she felt a trembling sensation all over her, and suddenly fell on the floor. Whilst lying there she perspired profusely, her face and head seemed swollen and throbbed violently, until she thought they would burst.’13 One man ‘felt as if [his head] would split in two’. A young woman vomited for two hours, ‘she thought she was dying’. Another ‘said the medicine upset her so much that she went off in hysterics, and could not hold a limb still’.14 The Lancet article continued: ‘They seemed to be pretty unanimous on one point – that it was about the worst medicine they had ever taken. They said if they ever took another dose they would expect to drop down dead, and it would serve them right. One man, a burly, strong fellow, suffering from a little rheumatism only, said that after taking the first dose he “felt giddy”, as if he would “go off insensible”. His lips, face, 116and hands turned blue, and he had to lie down for an hour and a half before he dared move. His heart fluttered, and he suffered from throbbing pains in the head. He was urged to try another dose, but declined on the ground that he had a wife and family.’15 The article concluded with a typically British understatement: ‘It must be admitted that our experiences have not been altogether satisfactory.’16 One of the doctors explained: ‘This was the first intimation I had had from any source that nitrite of sodium was a toxic agent.’17

         One after another, the proponents of sodium nitrite therapy started backtracking. They published articles in which they explained why – contrary to what many had believed – this chemical should be handled with extreme caution.18 They accused each other of having underestimated the risks, and even of having recommended incorrect, possibly fatal dosages.19 By the end of 1883, most of the therapeutic applications of sodium nitrite had stopped. In cardiology, they were replaced by the use of less dangerous substances – such as ‘glonoin’ or trinitrin. A few years later, a German doctor wrote that nitro products ‘have sometimes been recommended and used by American and English doctors for angina, asthma […] and even epilepsy. But these therapies now seem to have been completely abandoned, and in view of the toxicity of these products, that is no bad thing.’20

         SODIUM NITRITE, A POWERFUL – BUT REGULATED – TOXICANT

         At the end of the nineteenth century, experimenters established the injected doses above which sodium nitrite presents a serious risk: above 0.2g per kilo of body weight, a frog would experience difficulties breathing, then would die.21 In dogs, the lethal dose was established at 0.15g of sodium nitrite per kilo of body weight. The cat has lower resistance: ingestion of 0.035g per kilo is enough to kill it.22 Nowadays, in the United States, formulae 117based on sodium nitrite are used to eradicate invasive local mammals, in particular certain species of wild boar. In New Zealand, a pesticide company offers Bait-Rite, a 250g bait pellet dosed with 10% sodium nitrite for killing feral pigs and marsupials.23 The Australian company PetSmart markets an almost identical product under the brand name Hog-Gone. The irony of the situation was not lost on one journalist from Chemical and Engineering News, who wrote an article in 2014 entitled ‘Counterattacking the wild pig invasion with bacon preservative sodium nitrite’.24

         In humans too sodium nitrite is a formidable poison. Loss of consciousness occurs rapidly: ‘The effect of sodium nitrite occurs within minutes after ingestion and after 30–60 minutes maximum’,25 explained the Dutch intensive care doctors who treated several victims in 2018. They went on: ‘The oral intake of 1–2g of sodium nitrite will give severe symptoms; it is estimated that 4g of sodium nitrite is lethal.’26 Toxicology studies confirm that the fatal dose lies somewhere between 2g and 4g for an adult weighing 75 kilos, in other words a teaspoonful.27 The medical literature has described several cases of suicide – including, occasionally, by workers in a meat factory.28

         In the Netherlands there has been a recent upsurge of suicides by sodium nitrite following press coverage of the 2018 suicide of a nineteen-year-old woman who managed to get hold of the substance via the internet.29 At the start of 2019, a Dutch medical journal devoted a study to a man of 27: ‘After resuscitation for a total of 40 minutes, the patient died due to cardiac arrest caused by hypoxia due to methaemoglobinaemia. Afterwards, it became clear that a few weeks before his death, the patient had ordered sodium nitrite over the internet.’30 Another patient (who had also procured sodium nitrite online) was found barely fifteen minutes after ingesting it. He was administered a life-saving antidote to re-establish oxygen in the blood. (By a strange quirk of nature, the antidote is the same colour as the symptom: 118methaemoglobinaemia is treated with an intravenous injection of methylene blue.)

         The history of nitrite is peppered with criminal episodes. In China in 2020, a schoolteacher in Henan province was sentenced to death for having attempted to poison 23 children by pouring sodium nitrite into their food.31 A few years earlier, the national radio ran a report on a certain Mrs Fan, who had thwarted a murder attempt by her husband (he had poured sodium nitrite into her drinking water and herbal tea).32 In a similar case, American law enforcers arrested one Tina Vazquez. She had procured some sodium nitrite in a meat-processing plant where she worked and used it to fill a small capsule which she then gave to her neighbour, whom she wanted to kill, passing it off as aspirin.33 In reality, the dose used would probably not have been sufficient to kill, as it was less than the necessary 2 grams. The court nevertheless sentenced Mrs Vazquez to twenty years in prison for attempted murder.

         THE DANGER OF ACCIDENTAL INTOXICATION

         Beyond these newspaper headlines, sodium nitrite has been the cause of a whole host of accidents.34 In Toulouse in 1943, five people died and 47 were intoxicated when a baker made some biscuits to which sodium nitrite had been added instead of baking powder. When the police arrived at his bakery, he tried to prove his innocence by swallowing some of his ‘baking powder’; he was immediately stricken with cyanosis and only just managed to escape with his life.35 In The Lancet, one doctor described a tragic case that occurred in Salisbury in 1954: a two-year-old boy died ‘three hours after licking an almost empty bottle of sodium nitrite’.36 It subsequently appeared that ‘the sodium nitrite had been bought at a chemist’s shop by the child’s elder brother, aged 9, who wanted it for a chemical experiment about which he had read in a book’.37 In South Africa sodium nitrite, ‘mistaken for table 119salt, had been sprinkled over a meat and cabbage meal in a hostel. The majority of approximately 30 diners became ill 1–2 hours after the meal.’38 In India, the Food and Drug Toxicology Research Centre in Hyderabad described an accident in which fourteen people from a single family were poisoned by a tamarind soup ‘because sodium nitrite, kept in a polyethylene packet in the kitchen, was used by the relatives, mistaking it as table salt, which was also kept in the same rack in another container’.39

         In 1945, a team of New York doctors recorded three series of fatal accidents: the poisoning of three men who salted their stew with nitrite (three deaths); a family who used nitrite instead of salt (three deaths); and a group of eleven men who ingested nitrite while eating breakfast (one death).40 This last event was the subject of a book that became a bestseller at the time: entitled Eleven Blue Men, it recounted how an employee of a cafeteria in Manhattan made a mistake when refilling the salt cellars. Instead of salt, he filled them with sodium nitrite ‘that he used in corning beef and in making pastrami’.41 Less than half an hour after eating their morning oatmeal and leaving the restaurant, the eleven customers collapsed. The book described how ‘All were rigid, cyanotic, and in a state of shock. The entire body of one, a bony, seventy-three-year-old consumptive named John Mitchell, was blue.’42 Another ‘blue man’ was discovered by a police officer ‘slumped in the doorway of a condemned building’, and yet another discovered at the end of the day in a hotel where, for nearly nine hours, he ‘had been lying, too sick to ask for help, on his cot in a cubicle’. The doctor who tended to the sick men noted: ‘Sodium nitrite isn’t the most powerful poison in the world, but a little of it will do a lot of harm.’43

         In the industrial domain, sodium nitrite is used to prevent metal corrosion. In refrigeration systems operating on a closed circuit, the application of nitrite prevents the gears rusting up (because when dissolved in a fluid, sodium nitrite acts as a strong 120oxidizing agent). Unfortunately, it sometimes happens that nitrited refrigerating fluid is absorbed accidentally. In the Netherlands, a fault in the refrigeration unit of a lorry transporting food led to two deaths.44 In the USA, more than 40 children from one elementary school ‘developed acute onset of blue lips and hands, vomiting, and headache after the school lunch periods’:45 some nitrited solution had accidentally been used in the preparation of the food.46 In 1994, a 34-year-old secretary was admitted to Birmingham hospital after drinking water mixed with a sodium nitrite liquid ‘intended for the central heating system’.47 She survived after emergency care. In Hertfordshire, a young woman wasn’t so lucky; the medical registrar at Watford General Hospital reported: ‘Miss H., a 17 year old dental nurse, was admitted to the casualty department at 18.30 hours after being found at home in an hysterical condition and bright blue.’48 Two hours later, she was dead. It transpired later that she had accidentally swallowed a small pellet of sodium nitrite used as anti-corrosion protection for surgical equipment. Describing this tragedy, the British Journal of General Practice stressed that in hospitals ‘the label on a sodium nitrite container indicates that the material is toxic by ingestion both in text and using the standard symbol of a skull and crossbones in black on an orange background’.49

         JOHN HALDANE DISCOVERS HOW NITRITE REDDENS

         The idea of using sodium nitrite in processed meat came about when chemists discovered that at very low doses, this substance could achieve the same reddening effect as saltpetre, only much more quickly. A prominent figure in this story is the British biochemist John Haldane, a specialist in the respiratory functions of blood and haemoglobin. In 1897, at the Oxford Laboratory of Physiology, Haldane noted that the flesh of mice that had been injected with nitrite became more and more red after the animal 121died.50 Then Haldane conducted a thorough investigation into the question of the reddening of the flesh: in a ground-breaking article (‘The red colour of salted meat’),51 he revealed the mechanism by which, when meat was cured with nitrate or nitrite, it became pink rather than grey. He proved that nitrate only acts on the meat when it is transformed into nitrite. Drawing inspiration from the work of a German specialist in the detection of adulterated foodstuffs52 and a young chemist who had studied the action of nitrite and sulphuric acid on meat,53 Haldane described in detail the transformations that gave rise to the appearance of the pink pigment in meat treated with nitrite. He noted: ‘Nitrites are somewhat actively poisonous; and as has been recently shown they cause death by asphyxia through their action on the haemoglobin and the consequent interference with the oxygen supply to the tissues. Their presence in very appreciable quantity in raw salted meat might thus seem to be possibly harmful.’54 Haldane noted that in the scraps of nitrited meat he analysed, he detected hardly any nitrite: the nitrite had changed into nitric oxide, which, when it interacted with the haemoglobin present in the meat, gave the nitrited flesh its distinctive colour. John Haldane was thus the first to identify the pigment in nitro-meat, which he named nitro-oxy-haemochromogen (NO-haemochromogen,55 sometimes also called nitroso-haemochromogen, nitro-haemochromogen or nitroxy-haemochromogen).56

         Almost simultaneously, the Russian chemist S. Orlow had embarked on a virtually identical project: seeking to explain the coloration of sausages and salamis that had been treated with saltpetre, Orlow conducted a series of experiments using nitrite. In 1903, he wrote: ‘after fifteen to twenty minutes of boiling, the pieces of beef and pork had acquired a very fine pink coloration, exactly analogous to the shade of sausages. One can conclude from this that these commercially available sausages are boiled in the presence of nitrates, or even that the flesh itself is impregnated with these salts.’57 By establishing that sausages treated with nitrite 122were identical to sausages treated with nitrate, Orlow could confirm Haldane’s conclusions: meats cured with saltpetre are pink because, in fact, saltpetre is transformed into nitrite. Like Haldane, Orlow suggested this offered good reason to be wary because ‘these compounds are dangerous for the organism’.58 He asserted that ‘nitrites act on the organism in a very harmful way, these are toxicants which induce the formation of methaemoglobin, dilation of the blood vessels, a weakening of the function of the brain and spinal cord and irritation of the digestive tract’.59 However, he did note that the quantities of nitrite detected in the final products were quite low: in his view, ‘the maximum content of nitrite observed in sausages is equal to the minimum dose prescribed by doctors for certain illnesses’.60 After analysing strips of commercially produced processed meat, Orlow concluded: ‘At most, we found 0.012% nitrite of soda, which is less than the medical dose. However, in certain cases, larger quantities can be found, which might be considered harmful.’61 This was the point picked up by the technical press: the French review Le Mois Scientifique et Industriel [The Scientific and Industrial Month] stressed that the maximum content detected in sausages ‘is at the most equivalent to the lowest therapeutic dose’.62

         FIRST ATTEMPTS AT SODIUM NITRITE CURING

         In the USA, the National Provisioner reported on John Haldane’s results in its April 1903 edition under the title ‘The red color in salted meats chemically explained’.63 The head biochemist at the Department of Agriculture’s Chicago office reproduced and verified Haldane’s experiments. He confirmed that the coloration was derived from the nitrite that was produced in the chemical decomposition of the nitrate.64 This led to the idea of using pure nitrite to skip a few steps. The very first experiments were secretly carried out in a few American meatpacking factories.65123

         In 1909, a German vet, Friedrich Glage, brought out a booklet for pork butchers which offered to reveal ‘an easy method for giving meat and sausages an intense red colour’.66 He showed how nitrite could be produced by heating nitrate to a temperature of 350°/400°C. He explained that anyone could do it in the back of their shop and procure a fast-acting powder. These amateur alchemists were warned, however, of the risk of explosion: saltpetre is a very unstable substance, and ‘many have already lost their lives’.67 Glage explained that it was a case of allowing producers to ‘satisfy the wishes of the public, who are only interested in meats that taste good and are very red’.68 He noted: ‘The effect is accelerated because it is no longer necessary to wait until the meat has broken down the saltpetre. Because of this, the sausage is ready more promptly. This is especially useful for sausages meant to be eaten very quickly, because they often have to be made in very large quantities in very little time. What’s more, the finished effect is always consistent, always satisfactory, and the colours obtained don’t fade. The red colour is strong but nonetheless soft. This shade corresponds exactly with the colours we see on this type of merchandise today. The sausages appear more appetizing, the public is more willing to buy them, all to the benefit of the butcher.’69 His techniques were widely adopted in professional publications.70

         During the First World War, the German chemists Fritz Haber and Carl Bosch developed revolutionary procedures which allowed the artificial synthesis of alkaline nitrites for use in industry and armaments, particularly metallurgy factories.71 Sodium nitrite became widely available and inexpensive, and German butchers began to use it more and more.72 Various entrepreneurs submitted patent applications, hoping to cash in on royalties for this technology: the US chemist George Doran obtained a series of patents relating to nitrite curing, which he described as ‘a process whereby a complete cure of packing-house meats may be 124effected in a more convenient and rapid manner than heretofore’.73 The manufacturers of food additives played catch-up in a race to acquire licences: the managers of Heller & Co. pursued George Doran for months to get him to grant them the right to exploit this miracle recipe.74 In Europe, several products based on sodium nitrite began to appear on the market. In Prague, a certain Ladislav Nachmüllner sold ‘Praganda’,75 while a German company offered a nitrite mixture under the name ‘Nitrosin Salpetre’.76 The Berliner Georg Lebbin obtained German, French, Finnish and Swiss patents for a ‘procedure for curing meats’ with sodium nitrite,77 and his ‘Lebbin salt’ was added to the list of fashionable additives.78 Accidents soon followed: in 1916 in Leipzig, a communal meal with nitrite-treated meats ended in dozens of hospitalizations and one death.79 Without delay, the German authorities passed an ordinance on 14 December 191680 that stated that the use of sodium nitrite (and all other products containing salts of nitrous acid) was ‘forbidden in the commercial preparation of meats and sausages’.81 The ‘import, stocking and selling of meats containing’ the substance were also banned.82

         At the beginning of the 1920s, chemists developed new techniques which consisted of mixing sodium nitrite with cooking salt by a process of dissolution/evaporation. This was the invention of ‘nitrited curing salt’, which itself became the subject of a number of patents.83 Formerly used in a pure form, sodium nitrite was now being thoroughly mixed together with salt. Poisoning by nitrite overdose was now impossible: if the butcher added too much of this mixture, he would end up with a product so salty that it would be inedible. Buoyed by this safeguard, the producers of chemical additives and the patent owners sought to have their ‘nitrited curing salt’ legalized, but at first most countries refused to authorize this method. For example, in 1922, the medical experts of the German health authority decided to uphold the complete prohibition of nitrite curing. Their justification was as firm as it 125was laconic: ‘suffice it to recall the original reason for the ban currently in force: sodium nitrite already has toxic effects at doses less than one gram. Such a substance has no place in the food industry, in the restaurant trade or in the kitchen.’84

         COMPETITIVE ADVANTAGE

         At the start of the 1920s, the American meat-processing industry was facing a significant economic crisis because food exports to Europe had gone into steep decline at the end of the First World War. The Chicago factories saw their share of the international market shrink to a worrying degree. The US Department of Agriculture representative in London made a tour of European capitals. His 1922 report entitled ‘Danish Bacon Displaces American Product on British Markets’85 concluded that American bacon was too salty and not appetizing. Factories had to find a way of producing mild cured bacon that could withstand the Atlantic crossing, even without refrigeration. ‘American exporters of meat operate under big handicap’,86 the association of US meatpackers complained. As their lobbyist put it: ‘Danish, Swedish, Dutch and Irish all enjoy advantage of proximity to European markets.’87 One meatpacker railed against this injustice: ‘Denmark is much nearer to England than is the United States. A shipment from Denmark may reach England within forty-eight to seventy-two hours from the time it left the Danish port.’88

         So the US meatpackers set out to regain their competitive edge. They lobbied the government for the authorization to run full-scale tests ‘to determine the practicability of using nitrite directly’89 in order to accelerate production and lower costs.90 The experiments concentrated on the technical aspects: they wanted to check whether production using nitrite could be cost-effective; whether nitrite posed too great a danger to those handling it in the factories; whether the procedure gave satisfying results from 126a colour and taste point of view; and finally, whether the resulting processed meats contained more nitrite than when they were produced using nitrate. The tests were described in detail by officials from the US Department of Agriculture. The initial experiment consisted of producing 80 large hams, made from the rear thighs of 40 pigs. ‘To eliminate differences in the meat due to age, feeding, conditions of the animals, etc., they were carried through the cure in pairs – a left ham, for example, being given the nitrite cure, the corresponding right the nitrate, and the two again brought together for final judging.’91 Three criteria were used to assess the hams: colour, taste and texture. The results were declared excellent: ‘All judges agreed that the nitrite-cured meat was fully equal in quality and flavor to that cured by the customary process. No deficiency in quality or flavor was noted by any of them, and none of them were able to distinguish the nitrite-cured meat from that cured by the customary process.’92

         The report noted that ‘one-fourth of an ounce, or less, of sodium nitrite appears to be sufficient to fix the color of 100 pounds of meat.’93 From a technical point of view, there were no specific problems: ‘No curing difficulties caused by the proper use of nitrites were observed. At no establishment was any increase in the proportion of spoilage observed.’94 As a consequence, the tests were run again on a larger scale: seventeen meatpacking factories began using sodium nitrite on an experimental basis. They all found that the use of nitrite hugely reduced the time of production: ‘In one establishment the shortening amounted to 60 per cent of the former curing period; in the other establishments the shortening amounted to from 10 to 40 per cent of the former curing period.’95 As well as the advantage of speed, the process produced a more uniform pink colour. According to the scientific director of the meatpackers’ association, ‘The hams, bacon, beef tongues, and beef hams cured by nitrite were in every way as high-grade and desirable products as those cured by nitrate. The 127color produced by the nitrite was produced more rapidly and in general was a better and faster color.’96 He stated that for certain products the nitrite procedure resulted in meats containing less nitrite than in the same products using nitrate.97

         AMERICAN AUTHORIZATION

         In October 1925, at the request of the meatpackers and with no further trials, the US Bureau of Animal Industry authorized the use of sodium nitrite in meat factories.98 The meatpackers’ representatives pointed out that this authorization would lead to considerable savings.99 To justify its decision, the Bureau of Animal Industry explained that under this method the production time could be shortened and the dosage of additives controlled more strictly.100 The official report was insistent that: ‘Since sodium nitrite consists of the color fixative in active form, the quantity required is much less than is the case with the nitrates.’101 The criterion used to determine the authorized dose was simple: achieving the right pink colour, that is, a homogeneous coloration that didn’t fade.102 Moreover, the Bureau of Animal Industry specified that the additive was used exclusively for its colouring effect: ‘The function of sodium nitrite in the curing of meats, like that of sodium nitrate and potassium nitrate, is the fixation of the red color.’103 The bureau stipulated: ‘Neither the nitrates nor nitrites are of any particular value as preservatives in the quantities used.’104

         When they heard that sodium nitrite had been authorized, many medical professionals were up in arms. The American Public Health Association pointed out that there had been no proper evaluation of the health impact of the additive. An editorial in the American Journal of Public Health warned that the decision gave the meat industry ‘the privilege of using nitrite solely as a dye in imparting a natural red color to the preserved meats. On the basis of this claim it would seem that nitrite should be 128specifically forbidden.’105 Doctors wrote: ‘It is the opinion of many eminent experts that sodium nitrite, even in very small quantities, is a highly dangerous ingredient in our foods. We should look with suspicion upon any further inroads on the purity of our food supply in the way of permission to use substances therein which are recognized as inimical to health.’106 With one voice, the meatpackers and the chemists at the Bureau of Animal Industry responded that the nitrite levels in nitrite-treated products were acceptable because they were no higher than in products treated with nitrate.107 Consequently, they couldn’t be more harmful … So why ban them?

         CONTAGION

         Once the USA had authorized nitrite curing, curers in other countries pointed out that they were at a competitive disadvantage. One chemist noted for example that ‘the New Zealand meat packers are being undersold by American packers who use this process’,108 and attributed this disadvantage ‘to the economies resulting from the use of nitrite’.109 To protect their own industries, some countries adopted exactly the same standards as the USA. This was the case in South Africa, for example: Cape Town authorized nitrite curing in 1929.

         In Europe, nitrite use was authorized in only one country: Austria. Elsewhere, sodium nitrite circulated as contraband, in liquid, powder or tablet form.110 The prohibition was most weakly enforced in Germany, because traffickers could easily lay their hands on nitrite in Austria. The German veterinary expert Raphael Koller wrote about how, in the 1920s, ‘the ban on sodium nitrite was not respected in Germany. The pork butchers would rather risk punishment than surrender the advantages that this new product gave them.’111 Koller explained that dishonest druggists peddled pure sodium nitrite to the butchers: ‘The reputation of 129cured meats is compromised by this trafficking. In Germany (as no doubt abroad), sodium nitrite and potassium nitrite are sold under the counter, under various fictitious names such as “Saltpetre Bar” (in fact potassium nitrite) or “Extract of Saltpetre”, “Saltpetre Concentrate”, “Salpetrine”, “Scouring Salt”, “Purifying Salt”, “Reddening Bar”, etc. And also, sometimes, under their real name.’112 In 1935, a medical journal thus presented the case of a German meat curer who for several years had been able to buy a ready-made nitrited mixture. From 1928 he acquired barrels of sodium nitrite directly from a chemical factory and had one of his workers mix it with salt.113

         Because of these widespread violations of the ban, there was an upsurge in cases of nitrite-related cyanosis in the German Reich. Cases of poisoning were recorded almost every year.114 In 1929, for example, 25 people suffered serious intoxication from nitrite-treated mince. In 1931, twelve people were hospitalized in Fürth after consuming a sausage soup (Wurstsuppe) treated with pure nitrite.115 After another case in 1934 linked to nitrited ‘boiled sausages’ (Brühwürstchen), the German authorities decided to put an end to this illicit activity by adopting the ‘law on nitrited curing salt’ (Nitrit-Pokelsälz-Gesetz, also known as the Nitritgesetz).116 The law forbade meat-processors from possessing pure nitrite but permitted use of a salt + nitrite mixture manufactured by authorized establishments who could guarantee that the proportion of sodium nitrite was never in excess of 0.6%. The reference dose was set at 0.5%. If a producer mixed 20g of this compound with a kilogram of meat they would be adding just 100mg of sodium nitrite.117 With this limit, German authorities were trying to protect the population against the risks of immediate intoxication. They didn’t know that the chemistry of nitrite had other cruel tricks up its sleeve.130
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            CHAPTER 8

            NITRITE IN THE UNITED KINGDOM AND IN FRANCE

         

         A new law on food additives was passed in the UK in 1925. For meat products, it authorized the use of nitrate, and even, in the case of sausages, of sulphur dioxide.1 The total ban on nitrite, on the other hand, remained. But the importers, distributors and producers lobbied incessantly for a relaxation of the rules. Their French counterparts were no less determined: they too argued for the legalization of nitrite curing on the basis that it would be a boost for business. But for decades the health authorities resisted. In the end, the founding of the European Common Market in 1964 made most industrial meat curers happy: in the name of commercial harmonization, the processing of meat using sodium nitrite was legalized everywhere. It was a triumph for what was still known at the time as ‘the chemical method’ or ‘the American cure’.2

         BRITISH BACON AND SODIUM NITRITE

         In early 1926, a distributor of chemical products in London wrote to the British Ministry of Health to ask whether, as he hoped, they would follow the American example: ‘We are advised that the use of nitrite of soda in the curing of meat has received the final sanction of the U.S. Bureau of Animal Industry […] We understand that the function of nitrite is the fixation of the red colour  132and shall be glad to know whether the use of the chemical for this purpose has received or would receive the sanction of your department.’3 The chief food officer at the Ministry of Health replied in the negative. He noted that ‘sodium nitrite is a dangerous drug, with a powerful action on the heart’ and considered that ‘its use for the purpose suggested is therefore open to great objection’.4 The Ministry of Health then set out its official position, which would remain virtually unchanged until the Second World War: as the toxicologist of the ministry wrote, ‘nitrite has always been regarded as one of the more poisonous preservatives’.5 As a consequence, ‘It does not seem to be a proper course to use the Preservatives Regulations as a means of facilitating the extended use of a toxic substance, especially when it is admitted that the substance is not used for purposes of preservation but for fixing the red colour in cured meat.’6 At the same time, HM Revenue and Customs reported that they were picking up an increasing number of unusual cargoes. The central laboratory in Liverpool (the major port of entry for American processed meats) alerted Whitehall: analyses were often showing up excessive levels of nitrite in the processed meats they examined.7

         For their part, British manufacturers were quick to complain to the authorities: ‘If you won’t allow us to use nitrites are you proposing any action to prevent the Americans doing so?’8 After a meeting with the representative of E.M. Denny and Co. Ltd, the Ministry of Health noted: ‘He stated that his firm considered that they were at a great disadvantage compared with America. Nitrite acts much more quickly in curing and it would be a great service to them if they could use a limited amount of nitrite.’9 And after a further meeting: ‘if American products to which nitrites have been added are admitted into this country, it would only be equitable that they should be permitted to adopt the same practice as the Americans.’10

         The British Food Manufacturers’ Research Association pressed the industry’s demands. Its director wrote letters and had several 133long meetings at the ministry. He never failed to mention that the nitro-additive ‘is used only to give a colour to the meat’11 and that it is thanks to nitrite that ‘the necessary colour compound is immediately produced on penetration of the pickle’.12 He emphasized that saltpetre worked by being transformed into nitrite; as a consequence, saltpetre-treated hams were no less problematic: ‘if there is any question of the injurious nature of nitrites in these products, the permission to use sodium nitrite would enable most curers to produce goods containing the minimum amount of this substance, as the quantity present can readily be regulated, which is not the case when nitrates are used.’13 Finally, he explained: ‘it should reduce costs. The smaller quantity of nitrite required, together with the shorter time of curing and the additional number of times the brine can be used, should result in a considerable saving in the course of a year.’14 From the point of view of the manufacturers, the economic argument was perhaps the only one that really counted. This was evident, for example, in the minutes of a meeting held at the Ministry of Health with a delegation of industry leaders: ‘We asked whether there was any advantage in using nitrite other than the saving of time. Did it produce a better or sounder bacon? The answer was no; saving of time was the only consideration.’15

         A TRAGEDY IN MIDDLESBROUGH

         At the end of the First World War, the British government had initiated the construction of a new chemical factory at Billingham in the borough of Stockton-on-Tees in County Durham. The Billingham plant used the ‘Haber-Bosch’ technology perfected by the Germans during the war: it captured the nitrogen content in air and used it to produce nitrate, nitrite and other derivatives of synthetic ammonia. The nitrate made in Billingham (sodium nitrate, ammonium nitrate, barium nitrate, potassium nitrate, etc.) 134was used in heavy industry and for the manufacture of explosives and fertilizer. As for the nitrite, the Billingham factory predominantly manufactured the cheapest version: sodium nitrite. It was used for the treatment of metal and production of pigment for dyes (known as ‘azo-dyes’). Before the Billingham factory was built, it was very expensive to produce sodium nitrite in Britain: it was obtained by transforming nitrate imported by sea from South America, where it could be found in mineral form. The Haber-Bosch technology, on the other hand, allowed the fabrication of synthetic nitrite at very little cost.16

         In 1926, Synthetic Ammonia and Nitrates, Ltd of Billingham was acquired by a new group, Imperial Chemical Industries (ICI), which grew rapidly, quickly becoming one of the main employers of the nearby town of Middlesbrough. One Sunday in August 1936, Raymond Cooper, a 44-year-old employee of ICI, was at home having lunch with his family when he started to display the characteristic symptoms of cyanosis: first, his skin took on a slate-grey tinge, then turned a distinct blue colour. At the table with him were his wife Madeline, 42, and their daughter Dulcie, five. The doctor arrived too late: ‘When I reached the house both the man and his wife were dead, and the child had been removed to hospital. I was told by neighbours who occupied adjacent rooms that the family had complained of abdominal pains immediately after the meal, that they had vomited, and their faces “went blue”.’17 A few days later, the newspapers explained that ‘A fourth member of the family, Maureen, 10, had left for Sunday school before the meal began, and is the only survivor.’18 In the throes of her agony, her mother had had enough time to alert a neighbour: ‘Mrs Cooper was terribly ill and told her to prevent Maureen from getting her dinner out of the oven when she returned from Sunday school.’19 According to the chemist who conducted the forensic examination, ‘so far as could be ascertained, the man and woman died approximately within an hour after partaking 135of the meal. The child was removed to the local infirmary and its stomach washed out, but it died after an illness of about 3 hours. The symptoms observed previous to death were characteristic of this type of poisoning, namely, difficulty in breathing, marked cyanosis, vomiting, and finally stupor and collapse. The dinner consisted of meat, potatoes, cabbage, Yorkshire pudding, rhubarb tart and custard.’20

         Sodium nitrite was found in their kitchen. The evidence suggested that Raymond Cooper had brought it home from his work at Billingham. His wife had confused it for salt and used it in the cooking. Analysis revealed that the most deadly parts of the meal were the cabbage and the pudding: they contained 6.5% and 4.5% sodium nitrite respectively. In an article headlined ‘Three deaths from sodium nitrite’, The Times reported the coroner’s remarks: ‘when the deaths were discovered, people suspected the possibility of foul play or that their own food might be contaminated […] It is satisfactory to the public to know that the poison was accidentally introduced into the food.’21 He concluded by urging for more caution with sodium nitrite: ‘it may be a warning to manufacturers that it is dangerous and that they might take steps to educate their workmen that it should not be taken away from their works.’22

         ‘COLOURED PRESERVED PORK’

         A few months after the tragic events in Billingham, a man in Hull committed suicide using sodium nitrite.23 There had already been other poisonings: ‘Please attach Manchester food poisoning case in which a family was poisoned 2 or 3 years ago owing to the use of sodium nitrite in mistake for common salt,’ said a note in a 1926 file entitled ‘Use of nitrite in curing of bacon etc.’ from the Ministry of Health.24 The British authorities were concerned that the risk of accidents would greatly increase if they authorized nitrite curing, as this would have meant that nitrite could be freely 136traded among butchers. When representatives of ICI insisted that sodium nitrite should be widely authorized in the manufacture of bacon and ham, the ministry replied: ‘As you are, however, no doubt aware, very few bacon curers in this country have had experience in the use of nitrites’,25 and so this substance ‘in the hands of inexperienced persons may lead to disastrous results’.26

         It was one thing banning sodium nitrite, quite another actually preventing it from being used. In 1935, Dr Monier-Williams, head of the Food Research Laboratory at the Ministry of Health, reported on an exchange he had had with an industry insider: ‘He said the conditions here are chaotic. All the canners are using nitrite, most of them without scientific control, and the whole process is haphazard in the extreme. German travellers are pushing it everywhere and also R‑Salt, which is a β-naphthol sulphonate, and which is apparently an admirable agent for getting a good colour in ham and bacon.’27 According to this insider, ‘Of course the meat can be cured much more quickly if nitrite is used, but the flavour suffers and much of the stuff now being produced in this country is no better than coloured preserved pork.’28 Dr Monier-Williams concluded his memo by noting: ‘I told him that the use of nitrite and of R-Salt was illegal and that local authorities were empowered to enter factories and enforce the Regulations by inspection.’29 But one of his colleagues reckoned that ‘the prohibition is unenforceable by the normal machinery of sampling and analysis, since, although analysis will discover if nitrite is present in meat, it cannot discover exactly how it was put there.’30

         In 1937, the UK tightened up its regulations on food additives and imports of processed meats.31 In order to be allowed to export processed meats to the UK, producing countries had to obtain an official certificate proving that the goods conformed to UK regulations. An official circular was distributed to the American meatpackers which stated: ‘The addition of nitrite of soda as such 137to food, including bacon, imported into England and Wales is prohibited under the Public Health Regulations of England and Wales.’32 But the Americans went on the offensive.33 The head of the US Bureau of Animal Industry, a strong ally of the Chicago meatpackers, travelled to London. He accused British decision-makers of ‘unfair discrimination’ against the USA.34 The dispute over nitrite reached as high as the office of the foreign secretary, Anthony Eden.35 After months of consultation, the Foreign Office, however, had to inform the American authorities that the Ministry of Health was not willing to allow the import of nitrited ham and bacon: ‘the Minister is not prepared, on the information before him, to allow the use of nitrites in the curing of meat for reasons of practical expediency’.36 The Board of Trade sounded a warning: ‘the USA are very disturbed about this matter and will not let it rest’;37 ‘if they were dissatisfied they might be expected to take reprisals and from the Board of Trade’s point of view the matter would be serious’.38

         THE PRETEXT OF WAR

         In June 1939, as war with Germany grew ever closer, it became clear that the UK was in danger of running short of bacon, because supplies from Denmark would be interrupted: according to the calculations of the importers, ‘in about the third week after the outbreak of war there might be a break in supplies’.39 They went on to say that the Americans would be able to supply the required quantities at short notice – but that this bacon could not be imported unless Britain lifted its ban on nitrite-treated bacon.40 They then asked the minister of health if, as an emergency measure, he would consider temporarily suspending the law. The minister answered that if the circumstances demanded it, he would effectively give a green light to the import of bacon treated with nitrite and with borax,41 ‘as a temporary and emergency measure’42 and only in 138order that the importers could ‘fill the gap’43 left by the lack of non-nitrited bacon. On 3 September, war was declared; the ban on nitrited bacon was lifted in October.44 In the space of a few weeks its scope was widened to apply not only to bacon but to ham and all types of ‘cured and pickled meats’, and then even to pâtés.45 As the historian Derek Oddy put it: ‘prewar regulations banning food preservatives were relaxed. Borax and sulphur dioxide were once more permitted in margarine, bacon, jam and dehydrated vegetables; sodium nitrite was permitted in bacon and pickled meat.’46

         Initially intended to cover only bacon imported from the USA, the authorization of sodium nitrite was quickly extended to Canadian products too. Naturally, local British meat-processors wanted to enjoy the same advantages,47 and ICI lobbied intensively for nitrite to be available for use by British curers.48 But the Ministry of Health remained fearful of the prospect of seeing sodium nitrite in general use. In the end, only seventeen British manufacturers were authorized to use it.49 The American exporters were delighted, British producers were livid.50 The regulation was confirmed a few years later: on 1 March 1944 the Bacon (Control and Price) Order51 came into force; it specified that ‘the use of sodium nitrite is prohibited except under licence’.52 To obtain a permit, British curers had to submit to a whole range of very strict safety obligations. The regulation specified that every meat-processing plant should appoint a designated qualified chemist who was personally responsible for the stock of sodium nitrite. As an essential precaution, the magic powder had to be kept in ‘a suitable locked receptacle in containers clearly marked “POISON”’.53

         THE FRENCH CASE

         In France, nitrate had been officially authorized since 1912. As in the UK, nitrite remained banned – even after being authorized in the USA. As soon as the Nitritgesetz (Nitrite Law) was passed in 139Germany, the Federation of Charcutiers of Alsace-Lorraine asked the French government to allow the use of sodium nitrite. This request was submitted to the main French authority on food additives, the Conseil supérieur d’hygiène publique de France (CSHPF – French High Council of Public Hygiene), which commissioned the toxicologist Frédéric Bordas to examine the issue.54 He was much feared by those producers who employed underhand methods: according to Bordas, the mission of the expert toxicologist was to ‘make sure that the health of the consumer was not sacrificed to the rapaciousness of unscrupulous manufacturers’.55 He had fought against the use of sulphurous acid in sausages, which certain meat curers maintained was essential for preservation.56 Even in the early years of the century, he had been talking about ‘the many diseases attributed to other causes, but certainly due to the daily consumption of foodstuffs preserved with an antiseptic’.57

         Bordas’ 1934 report on the use of sodium nitrite was published the next year in the Annales d’hygiène publique under the title ‘Les nitrites dans les saumures’ (Nitrites in pickling brine). He wrote: ‘The question in front of us is not a new one. We have known for a long time that beef and pork treated with nitrate eventually takes on a pink colour, an appearance much sought after by customers, as they see this pink hue as a sign of well-preserved meat.’58 Dr Bordas rejected the arguments presented by the producers: they claimed that the nitrite-based procedure would be advantageous for public health, ‘but what the meat-processors omit to tell us is that if you add nitrites to the brine, the desired effect (the pink coloration of the meat) is obtained in less than twenty-four hours, instead of thirty days’. Bordas concluded: ‘Should we facilitate operations which consist in reality in fooling customers, with the aggravating circumstance that nitrite itself is toxic?’59 So the French High Council of Public Hygiene refused to change the law: as in the UK, the use of nitrite remained banned 140in France. This merely led to more illegal use: reports noted that in France, ‘nitrite remains banned in theory but is in fact used in secret, quite widely even.’60

         FRENCH MANUFACTURERS FACE COMPETITION

         After the Second World War, a few French companies received a special dispensation for products destined for export. But the curers and food additive merchants agitated for a general authorization. At the start of the 1950s, twenty years after its first decision to ban nitrite, the High Council of Public Hygiene was once again called in. Dr Bordas and his associates were long dead by now; two toxicologists, Henri Cheftel and Louis Truffert, were commissioned to write a report. Both men were well attuned to the industry’s priorities (Cheftel worked for a tin can manufacturer). Being fervent advocates of the Chicago model and its amazing productivity,61 they had previously campaigned for the adoption of nitrite curing. They explained that nitrite was better than nitrate when it came to dosage control. When doctors questioned the very principle of nitro-additives, Truffert replied that ‘that isn’t the issue’:62 since saltpetre curing was authorized, there was no reason to ban nitrite. Cheftel and Truffert developed an argument that would be trotted out in all subsequent discussions: because it was banned, ‘nitrite is used covertly, with all the potential dangers to the consumer that that entails’.63 They explained that manufacturers tended to cheat by enriching their brine with nitrite ‘bought from druggists’,64 and that some were already ‘directly adding pure nitrite to “regenerate” meats’,65 which proved that ‘nitrite is being used illegally’.66 Some experts attempted to stem this tendency. The Manuel Pratique du Charcutier Moderne (Practical Manual for the Modern Pork Butcher) reminded readers that nitrite ‘is a violent poison’:67 the Manual acknowledged that nitrite does indeed produce a nice pink colour, but stressed that it was far too 141dangerous to handle.68 Rather than maintain the ban and continue with inspections, Cheftel and Truffert recommended legalizing nitrite in order to exercise some control over the practice: they claimed that, once it was legalized, the authorities would be able to define maximum levels, and any producers exceeding those levels would then be punishable.

         The clinching argument in favour of nitrite was, however, the economic one. Some experts stressed that the attitude of Cheftel and Truffert ‘was mostly due to the preoccupation with bringing French regulations into alignment with foreign legislation – principally American and German’.69 Cheftel and Truffert pointed out that France was one of the few Western countries that still continued to ban nitrite use.70 Others made the point that any curer who used nitrite ‘derives a substantial advantage from the process: rapid fixing of the desired colour, hence a time saving, which increases productivity, lowers the cost price and facilitates competition in foreign markets.’71 Consequently: ‘Foreigners bring their products, which they produce much more rapidly than we do, on to the international market. They can sell them more cheaply, which limits our exports.’72 Another industry chemist declared: ‘It is clear that foreign countries can compete with us in the international market thanks to their use of nitrite. For example, the federal government of West Germany recently gave instructions to curers on the application of rapid curing (six days) to hams destined for England.’73

         Despite all these arguments from the industry, the doctors on the High Council of Public Hygiene stuck to their guns: in their view, by authorizing nitrite, ‘we would risk setting a very serious precedent, since a substance that is included in the list of poisonous substances and whose toxicity is well known would then legally be added to foods’.74 In 1953, the Council reiterated its position of 1934 and refused to authorize the use of sodium nitrite in processed meats.75 The French Ministry of Agriculture 142concluded: ‘This issue has from the start encountered a marked reticence on the part of the High Council of Hygiene, because nitrite is a Class C poisonous substance.’76 The ministry explained that nitrite curing could not be authorized as it would require ‘admitting the addition to food of a substance classified as toxic, whereas it is normally a hard and fast rule that we keep hazardous matter well apart from edible goods’.77

         CAPITULATION

         Sodium nitrite was finally authorized in France in 1964. There were a number of reasons behind this decision. After the signing of the Treaty of Rome (1957), trade in pork was one of the very first areas in which the European Common Market came into play.78 Nitrite-treated meats were able to circulate more freely, which exposed French products to sterner competition: in 1962, the Ministry of Agriculture deplored ‘the import of hams of foreign origin prepared in a more economical manner’,79 and a few months later the newspaper Le Figaro expressed the difficulties faced by French producers: ‘Meats of foreign origin were recently sold in the French market, principally hams offered at prices that defy all competition.’80 French producers started again to intensively lobby the administration. In a letter of June 1963 to the minister of agriculture, the head of the association of industrial meat-processors emphasized the huge profits that the use of sodium nitrite would unlock: ‘It would allow us with the present production capacity alone to quadruple tonnages. It would reduce the volume of stock. It would favour the rapid turnover of capital – all elements that would have an impact on price and would help us resist foreign pressures.’81

         There was another argument in favour of legalization: at the end of the 1950s, there were many cases of illegal nitrite use in the news, and several meat producers were prosecuted.82 Toxicology 143reviews listed whole strings of accidents, in both Europe and the USA: overdosed salami and knockwursts which caused a series of poisonings in Louisiana in 1955 (ten people);83 overdosed sausages which caused deaths in Florida in 1956;84 a couple of pork butchers poisoned in 1957 by nitrite obtained on the black market,85 etc. In South Africa, a family of seven poisoned themselves by eating sausages prepared with too much sodium nitrite.86 Even in Germany – where nitrited curing salt had been authorized for twenty years – some producers were employing underhand methods to lower their cost price by using pure nitrite. In 1946, for example, two accidents occurred a few weeks apart in one town. The first intoxication involved around 100 people: without fully understanding the instructions, a butcher had used a new product (a ‘nitrite concentrate’ – Nitritkonzentrat – of which he had thrown ‘two large fistfuls’ into the preparation). Three children died. Barely had they been buried than a fresh tragedy threw the community once more into mourning: another pork butcher had used an overdose of nitrite, intoxicating 33 people and killing a woman.87 A few months later, another poisoning affected 146 people in another German town.88 These were the latest in a series of accidents involving ‘sausage soups’ (Wurstsuppe) and all sorts of German pâtés.89

         In January 1958, the newspaper Die Zeit published a report entitled ‘Poison in sausages’:90 a huge contraband trade in sodium nitrite was dismantled, more than 500 manufacturers were prosecuted, a wholesaler was indicted for having dispensed tonnes of pure sodium nitrite to butchers. Jail sentences were handed down. The pharmacists’ journal condemned the butchers but defended those who had sold the chemicals: ‘The accused druggists were unaware of the law on nitrite.’91 The popular press was less subtle, Neues Deutschland, for example, announcing: ‘Nitrite scandal grows – a poison used by the barrel load – countless arrests’.92 The affair caused such a fright that honest tradesmen put signs up in their shop windows. The magazine Der Spiegel described an artisan 144in Stuttgart who had put up a sign saying: ‘We have not abused the trust of our customers. Our products contain no harmful substances.’ The magazine also showed a pork butcher who had placed a large notice in the centre of his counter saying: ‘In our establishment we do not use sodium nitrite!’93 The French press picked up on these incidents,94 and the Fraud Prevention Office suggested that identical scandals could erupt in France too. Describing what he called ‘the sensational trials currently being staged in Germany’, the director of the municipal laboratory in Metz alerted the French Ministry of Agriculture: ‘I am convinced that the same reactions will soon manifest themselves here, it’s inevitable.’95

         Anxious to defend the interests of French curers, prevent illegal activity and avoid intoxications by overdose, the Ministry of Agriculture decided at the beginning of the 1960s to reopen the case to legalize the use of sodium nitrite. Up until the last moment, several departments of the Ministry of Health were reluctant to agree – to the ire of French cured meat industry.96 The administration decided to settle the issue and applied the option first proposed in 1953 which aimed to find a solution that was ‘satisfying from a health point of view and favourable towards industry’:97 the ministry set an upper limit of 200mg of detectable nitrite per kilogram of finished product. According to the experts, ‘you would need to eat 1.5 kilograms of this meat to absorb 300 milligrams of nitrite’.98 On the basis of a report drawn up by Louis Truffert and Henri Cheftel, the High Council of Hygiene finally gave its consent.99

         ‘NOT UNFAVOURABLE’, NOT FAVOURABLE: RELUCTANT AUTHORIZATION

         On 9 June 1964, Edgard Pisani, the French minister of agriculture, sent his draft orders to the Ministry of Health. He indicated that he had just referred the matter to the Académie de médecine  145and that a favourable recommendation was a mere formality; he therefore requested the minister of health sign the orders without even waiting for the academy’s verdict.100 A few months later, the orders were effectively published in the Journal officiel.101 It stated that the table of ‘poisonous substances’ had been modified: sodium nitrite was still officially a poison, but it was authorized exceptionally in cured meats and solely in the form of ‘nitrited curing salt’, that is, as salt with 0.6% nitrite additive.

         Eventually, the Académie de médecine gave its agreement, but with considerable reluctance. The academy explained: ‘The method of curing using nitrate is relatively slow: it takes about three weeks; that is why many foreign countries have allowed a more rapid method – one week – which involves use of nitrited curing salt.’102 The academy gave in because it felt it was important, ‘as soon as possible, to harmonize our regulations with those of the other countries in the EEC so as not to put French meat curers and butchers in a disadvantageous position’.103 Sodium nitrite was seen as a replacement for ‘the more or less blind nitrate method which requires, it seems, more products than with nitrite’.104 Because nitrite curing appeared less dangerous than saltpetre curing, the academy thought it represented ‘a certain progress’, while at the same time making it clear that they endorsed neither method. The Food Commission of the academy explained: ‘It is of course a matter of regret that use of nitrate should have become commonplace in the practice of meat curing. It is a method that the commission accepts only with reticence.’105 The academy declared: ‘The absence of refusal does not imply that the academy is in favour of such process.’106146
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            CHAPTER 9

            THE NITROSO SURPRISE

         

         In the very first patent for sodium nitrite curing in 1917, the inventor, the American George Doran, explains that this substance shortens each stage of the production process.1 That is why methods employing nitrite were designated as ‘quick cure’ or ‘accelerated cure’, and why many additives based on nitrite had names that evoked speed. Heller & Co. offered a mixture of salt and nitrite under the label ‘SchnellSalz’ (Fast Salt) and another called ‘Quick-Action Pickle’ (‘QA’) with the claim: ‘Quick action is assured when using this product’.2 Griffith Laboratories used to sell their nitrited curing salt ‘Prague Salt’ by presenting it as ‘the safe, fast cure’ with the accompanying slogan: ‘there is a shorter road to perfect curing’.3 Even today, many manufacturers of nitrited curing salt still emphasize speed. One company sells a product known as ‘Tender-Quick’. Other brands include ‘Insta-Cure’, ‘Speed Cure’, ‘Kwikcurit’, and ‘Holly Quick’. The distributor butcher-packer.com suggests that, by using its nitrited curing salt, ‘your sausage will be ready to cook or smoke as soon as you have it stuffed (there is no need to wait)’.4 And when he was lobbying the British authorities to authorize the use of nitrite in the 1930s, the director of the British Food Manufacturers’ Research Association explained: ‘We have now carried out a lengthy series of experiments on the curing of bacon and hams using nitrite to speed up the cure. We have been able to reduce the time of curing considerably in each case, in fact we have cured 148hams sufficiently well for sale as cooked hams in from two to three days.’5

         THE SAUSAGE RACE

         After the invention of sodium nitrite curing, the manufacturers developed techniques to speed up the production process even more. First, they came up with new forms of nitrited brine injection (‘arterial injection’ and ‘stitch pumping’). One patent explained how the combined use of nitrite and new pumping methods could shorten the production time because it did away with having to macerate in brine.6 The ‘pumps’ then became ‘multi-needle injectors’, and the needles themselves became ‘multi-hole’ (instead of injecting just from the tip, they injected along their whole length). Eventually, automatic injection machines with an integrated conveyor belt were developed. The historian Roger Horowitz explained: ‘Bacon finally began to move more quickly through packinghouses in the 1950s as firms developed equipment injecting curing solution through dozens of small needles […] The “PerMEATor” built by the Cincinnati Boss Company allowed a continuous flow of graded bellies to automatically slide into the machine. In one rhythmic, elliptical motion the needleladen header completed its task of penetrating, injecting the cure and moving the belly along.’7 Today, the machines are called ‘ValueJector’ (GEA Group), ‘Injector-Tenderizer’ (Fomaco), ‘Imax Injector’ (Schröder), ‘Multi Needle Injector’ (Belam Wolfking), etc. They continuously inject salt + nitrate or salt + nitrite brine while moving the meat along the production line. Sometimes they even cook or steam the product to help the nitrite work more quickly.

         By shortening the production time and reducing the time of maturation (or dispensing with it altogether), nitrite curing obviously brought about astronomical savings. Less manpower was needed, and also less space: shortening the production time 149meant that output could be increased without having to enlarge factories. The Heller company claimed that their nitrited curing salt ‘is a time-saver and holds storage space at a minimum’.8 In 1954, an economic study conducted at the University of Chicago pointed out: ‘curing and smoking processes have changed rapidly in the 15 years since quick curing of hams by arterial pumping was developed. This process reduces the time required for curing from 6 to 8 weeks to a few days […] It has been estimated that quick-curing techniques have reduced by a third the space required to cure a given quantity of meat.’9 The figures given by Roger Horowitz show the amazing acceleration made possible by nitrite injection in the 1950s: for a standard ham, the production time was reduced from 90 days to five. In 1965, the French chemist René Pallu pointed out that manufacturers could choose between ‘slow curing’ (28 days) and ‘ultra-fast curing’ (twelve hours) made possible by nitrite.10

         The same thing was observed when it came to bacon (‘Twenty-four hours after passing through the machine, the curing solution had permeated the bellies and they were ready for the smoke house’, according to Horowitz).11 Likewise for smoked sausages: at the start of the century, the production process began with a maceration phase that extended over several weeks. Then came the mincing, the stuffing into skins, the smoking, the drying, the cooking. In all, the process could take as long as 30 days. The American historian Bruce Kraig wrote: ‘The final “fast cure” method means chopping the meat while adding cure, spices and other ingredients at the same time, followed by smoking and cooking. These processes allow the sausage to be made in a matter of hours.’12 This description chimes in with technical specifications found in professional publications: for example, The Packers’ Encyclopedia (1938), the reference manual for entrepreneurs of ‘modern meat-processing’, explains that ‘quick cure’ methods allow shop-ready sausages to be obtained immediately. Thanks to 150nitrite curing the chemical transformation of the meat takes place during the time the ingredients are being minced, mixed together and stuffed in skins. This accelerated process plays a crucial role when it comes to ‘frankfurter’ sausages: thanks to nitrite, they can be produced in a continuous flow.13 As Kraig spelled out, ‘speed in processing means money for the processor’,14 especially when it comes to products for mass consumption: that frankfurters and wieners could be produced in the blink of an eye greatly aided their mass production.

         The whole apparatus of industrial meat-processing is now predicated on the miraculous chemical reaction between nitric oxide and myoglobin. Traditional methods cannot compete, and unfortunately non-carcinogenic alternatives are not as cost-efficient.

         FROM MIRACLE TO RED ALERT

         The cancer problem began to become evident when it was discovered that meats treated with nitrate or nitrite gave rise to ‘nitroso’ compounds. The first to be identified – in the mid 1950s – were the nitrosamines (or nitroso-amines). In Britain, John Barnes and Peter Magee, scientists at the Unit for Research in Toxicology of the Medical Research Council (MRC), discovered that these hitherto unknown molecules were strongly carcinogenic.15 Almost from the start, Barnes and Magee had realized that nitrosamines were likely to be detected in cigarette smoke, as tobacco leaves are rich in nitrate.16 But they never imagined that nitrosamines would one day be identified in meats treated with nitrate or nitrite.

         Concerns were first raised in 1960: in Norway, vets noticed that farm animals whose feed had been treated with sodium nitrite were dying.17 At first, biochemists believed these cases were due to methaemoglobinaemia (intoxication by cyanosis). But tests soon revealed that the feed contained hardly any nitrite: not enough 151to cause an intoxication. On the other hand, it contained one of the most fierce forms of nitrosamine, dimethylnitrosamine (also known as N-nitrosodimethylamine). The scientists realized that it was the sodium nitrite that had brought it about, by reacting with the proteins contained in the feed.18 After this initial discovery, the biochemists noticed that nitrite could give rise to another type of neo-formed compound, called nitrosamide. Like nitrosamines, nitrosamides emerge from a reaction between nitrous acid and compounds present in meat (amides). Later, the carcinogenic potential of a third nitroso compound, nitrosyl-haem, was discovered. It results from the reaction between nitrite derivatives and haem, that is, the iron found in the meat. The role of nitrosyl-haem in cancer began to be studied from 1975 onwards,19 but it was only twenty years later that its role started to become clearer through the work of Sheila Bingham and her team in the ‘Diet and Cancer’ group at the Medical Research Council. Today, we know that nitrosyl-haem plays a crucial part in the mechanisms that cause tumour growth.20

         By the end of the 1960s, the growing scientific evidence on the carcinogenic effects of nitroso compounds was sending industrial meat-processors into something of a panic. Their problem was that these compounds didn’t seem to act in the same way as the toxic substances they were used to. First, a crucial nuance: it is not the nitrite itself that is carcinogenic, but the compounds that nitrite generates by reacting with constituents of meat. Second difference, the dose: whereas the fatal dose of nitrite is somewhere between 2 and 4 grams, nitrosamines can act at a dose 4,000 times smaller. At a meeting between the industry and the UK Ministry of Health, one of the pathologists on the Committee on Medical Aspects of Food Policy pointed out that ‘a test dose so small that it has no effect on say 200 animals may nevertheless be the cause of many cases of cancer in a population of 50 million people.’21 As another cancer specialist would later explain, nitrosamines ‘induce tumors 152in all species of animals where they have been tested, and man is unlikely to be resistant to their action.’22 Describing his experiments to the Medical Research Council, Peter Magee pointed out that ‘the compounds are remarkably consistent in their action, and it is easy to cause tumours with them in most of a group of animals tested’.23

         In 1968, a large meeting was organized involving John Barnes, Peter Magee and experts from the industry and from the UK Ministry of Health. Peter Magee explained that even ‘an incidence of 0.1% or 0.01% cancer in 50 million people would give rise to a very large number of cases’.24 He also pointed out that, contrary to substances that provoked acute poisoning, the impact of the carcinogenic compounds only became evident in the long term: for example, when experimenting with diethylnitrosamine on monkeys, scientists of the Medical Research Centre observed that tumours only developed two years after the start of the test. It was impossible to know exactly how Homo sapiens would react. John Barnes asked: ‘Would cancer develop if one lived long enough? With diethylnitrosamines tumours developed in 10% of rats after 2 years, and in 50% of rats after 3 years.’25

         ‘CHRONIC’ ALSO MEANS ‘THAT COMES WITH TIME’

         At a 1969 symposium in Johannesburg which brought together all the big names in toxicology, the French expert René Truhaut insisted on the distinction between acute and long-term poisoning, which he called ‘chronic poisoning’. Professor Truhaut knew his subject well: the original president of the Joint Expert Committee on Food Additives (JECFA) of the World Health Organization (WHO), he was the one who invented the notion of ‘Acceptable Daily Intake’ (ADI) used by almost every country to regulate food additives.26 Truhaut explained: ‘There is a regrettable tendency, still far too prevalent, to be only concerned with cases of acute or 153subacute poisoning as caused by the intake, in one dose or several doses in quick succession, of certain chemicals. The poisoning is revealed by spectacular symptoms, often immediate, and sometimes followed by death. Such is the case, for example, with the inhalation of toxic gases or vapours, such as chlorine, phosgene, carbon monoxide, or hydrogen cyanide, or with the ingestion of sufficiently large amounts of some chemicals to cause serious accidental, or deliberate, poisoning.’27 Truhaut emphasized that certain substances had a second aspect hidden behind the first, as it were: ‘the effects of long-term poisoning, often called chronic poisoning, which may be caused by repeated absorption of sometimes minute quantities of certain chemicals over long periods of time. Such cases may be no less serious than the former, however, for they are often irreversible. They are particularly insidious, as they very often give no noticeable signs of warning.’28 He also noted that in certain cases ‘it is not the additive itself which is toxic, but the product it generates by reacting with a normal and even essential constituent of food’;29 and he went on to explain that the identification of nitrosamines caused ‘considerable concern about the use of nitrites as food additives’.30 He declared that ‘if thoroughgoing analytical studies, now being carried out in various laboratories, confirm that carcinogenic and mutagenic nitrosamines can form in certain foods to which nitrite has been added, then it is likely that a whole part of current food policy will need to be revised.’31

         At the Johannesburg symposium, Professor Leon Golberg, former director of the British Industrial Biological Research Association (BIBRA), explained that, when it came to food-borne carcinogens, ‘pride of place must be given to nitrosamines and related compounds. Many members of this group are not only highly potent but also multipotential in their ability to induce tumours in a variety of tissues.’32 Golberg declared: ‘in view of the carcinogenic potency of so many nitrosamines, particularly 154their capacity for transplacental tumour induction in the unborn child, some immediate action seems necessary.’33 He thought it was necessary that the authorities take measures aimed ‘at replacing nitrite and nitrite-nitrate by other preservatives, as far as possible. Foods known or suspected to contain nitrosamines should be listed and pregnant mothers advised to avoid them.’34

         A few years before, the biochemist Richard Morton had been appointed head of the Food Additives and Contaminants Committee (FACC) of the Ministry of Agriculture.35 Professor Morton warned the agriculture minister: ‘In several respects nitrosamines are more important than anything the Committee has yet had to deal with.’36 In a report that remained confidential, he wrote: ‘Many persons will wish to argue that long experience in human diets of cured meats implies that any risks are small, but we must treat this argument with considerable caution.’37 According to him, ‘to support the use of nitrite simply because traditional procedures acquire a certain presumptive patina of safety is now seriously in question.’38 His prognosis was clear: ‘A full look at the worst outcome raises the possibility that the use of nitrite in food may have to be discontinued.’39 In an internal memo, the head of the UK Food Standards Division wrote a little later: ‘it could be argued that since bacon and cured meats have been eaten for many years the problem should be treated like smoking and virtually ignored; alternatively, it might be held that the area of risk should be reduced by doing all that is possible in the circumstances, e.g. reduce the possibility of hazard by prohibiting the addition of nitrates and nitrites to food.’40

         The main object of concern was bacon. In 1968, British manufacturers put the size of their market at ‘622,000 tons of bacon (equivalent to 12 million pigs)’.41 At a meeting with representatives of the Ministry of Agriculture, one company director warned: ‘unless a common sense attitude could be taken towards the problem of nitrosamines, it would probably be the end of 155the bacon curing industry.’42 The industry set up a ‘high powered industry committee’,43 the Project Policy Steering Committee on Nitrosamines, headed by James Sainsbury (who was director of production of processed meats for the family supermarket firm) and Lord Trenchard, director of Unilever (the group then owned several brands of processed meats such as Mattessons, Wall’s, etc.). After a visit by Alastair Frazer, president of the British Food Manufacturing Industries Research Association (BFMIRA, today Leatherhead RA), an official of the Food Standards Division noted in the Ministry of Agriculture minutes: ‘The implications of nitrosamines being considered to be dangerous substances to the consumer are very important because of the widespread consumption of bacon and canned meat and the implications for the economies of various countries if anything was done to damage their production and consumption.’44

         METHAEMOGLOBINAEMIA AND CANCER: NITRO-ADDITIVES CAUGHT IN THE CROSSFIRE

         To fully understand how disruptive the discovery of the carcinogenic action of nitroso compounds actually was, it is worth stressing here one crucial point which has given rise to serious (often disingenuous) misunderstandings.

         As we saw in the previous chapters, sodium nitrite was subjected to very strict regulations long before the 1960s, that is, long before the carcinogenic properties of nitroso compounds were discovered. Sales of sodium nitrite were rigorously controlled, and the authorities had permitted its use only in very diluted form – in ‘nitrited curing salt’, which contained less than 0.6% nitrite. This regulation was driven by a central preoccupation, virtually an obsession: to prevent consumers being exposed to doses of nitrite capable of provoking intoxication by cyanosis (methaemoglobinaemia).156

         The regulations had been conceived to minimize the risks of poisoning by nitrite overdose. But with the discovery of nitroso compounds, everything changed: it was suddenly understood that, alongside the risks of methaemoglobinaemia, nitrate and nitrite were capable of giving rise to agents that hitherto had not been taken into account. When they had defined the limits for the use of nitrited curing salt in meat, the health authorities had only been able to consider the risk that they knew about: the immediate toxic action of nitrite on blood. At the end of the 1960s, they were amazed to discover that nitro-additives could provoke the appearance of compounds that no one, it seems, had contemplated.

         In May 1968, The Lancet discussed the problem in a milestone article headlined ‘Nitrites, nitrosamines, and cancer’. The journal recounted how a hitherto unknown aspect of nitro-additives had been uncovered when ‘the unsuspected formation of carcinogenic nitrosamine was dramatically demonstrated’.45 The article pointed out that the discovery of the carcinogenic properties of nitroso compounds presented an enormous challenge to the authorities, because until then only the risks of methaemoglobinaemia had been taken into consideration: ‘These aspects of nitrite toxicity have been taken into account in regulating the use of nitrites in food, but the situation has become more complicated since the discovery of the remarkable toxic, carcinogenic, and other biological actions of the nitrosamines, because, under certain conditions, these compounds may be formed by interaction between nitrites and secondary or tertiary amines.’46 The Lancet stressed that ‘the possible occurrence of these biologically highly active compounds in food or other environmental situations is a matter of the gravest concern’.47

         A POISONED CHALICE

         When nitrite was initially adopted as a curing ingredient, the chemists knew that it was a very potent substance, but they 157believed that nitro-additives would have no deleterious effects if the dosages were small enough to prevent poisoning by methaemoglobinaemia. The fear of acute poisoning was so much at the forefront that other potential risks were not seriously examined. Thus, in the 1950s, when a French expert was agitating for the legalization of sodium nitrite, he claimed that he fully understood all the risks the substance posed, since, he said, he had participated in the post-mortems of persons who had died of methaemoglobinaemia.48 He was convinced that the health of consumers would not be put in danger if precautions were taken to avoid doses high enough to cause cyanosis.

         Everywhere, fear of death by cyanosis meant that more complex, more insidious risks, risks that were slower to manifest themselves and had a less obvious chain of causality, were overlooked. Even allowing for the benefit of hindsight, some remarks made nearly 100 years ago have a disturbing ring to them. When, in 1925, the US Department of Agriculture decided to allow curing with nitrite, the American Journal of Public Health wrote the following forewarning: ‘Little consideration has been given to gradual and cumulative injury requiring years to bring about the final disastrous result. Since there is no proof that in the past damage to health has not been caused by the use of nitrates, if the use of either nitrites or nitrates is to be permitted, it would seem that experiments should be immediately undertaken to thoroughly study the long time effect of the ingestion of these chemicals on health. Sole dependence should not be placed on experiments which show the value of nitrites to the meat industry.’49

         In the 1950s, the great oncologist Hermann Druckrey had also warned: ‘In dealing with toxic substances, we have been accustomed to think in terms of safe limits of exposure, safe “threshold” doses, amounts which will not cause injury or amounts from whose effects the body can recover. In dealing with substances that can produce cancer, however, we are concerned with substances 158that have a very unusual pharmacological action.’50 As for the UK, Druckrey noted that British regulations permitted ‘the addition to foods of an unlimited number of different colouring matters without control until there is evidence that harm may occur’.51 Similarly, when sodium nitrite was examined by the French High Council of Public Hygiene in 1953, one of the members of the commission stressed that what should be considered was ‘not merely the lethal dose, but the dose that is harmful through repeated introduction into the organism’.52 A doctor upped the ante when he pointed out that sodium nitrite was an extremely potent chemical: ‘We must be very cautious in matters of food health: sodium nitrite is already dangerous at a dose of ten centigrams.’53 His advice was to be careful: ‘We should only authorize a product if we are certain it is harmless.’54 A few months later, at another meeting, scientists working for an industrial meatpacking factory noted: ‘Experimental ingestion in laboratory animals for a period of months, even years, and over the course of several successive generations would be the only way to resolve this principal problem of physiological toxicity […]’55 And they added: ‘In fact, certain toxicities have only manifested themselves in the long term (DDT introduced into grains after disinsectization of granaries and mills, food colorants, potassium ferrocyanide in wine).’56

         By the time these fears were confirmed, it was too late: nitrited meats were deeply embedded in a complex and sophisticated system of production, and huge investments were at stake. In the face of growing indictments of nitro-additives and the accumulation of damning evidence, what should the industrial meat-processors do? Some curers (those in Parma, for example) had a long heritage, and they were able to return to traditional methods. But many other manufacturers had no such heritage: their success was founded on the development of a highly efficient system based on the use of chemicals. To give up nitro-additives, they would have had to readapt their equipment and declare a halt to the ‘miracle’ 159of instant processed meat – visually perfect, easy to make, easy to store, easy to sell. It is hardly surprising that they didn’t admit this. This is the point where the real scandal begins: the moment when, to justify their use of nitrate and nitrite, the global processed meat industry had to begin telling lies …160
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            PART 2

            HOW TO MAKE CANCER ACCEPTABLE: BRING ON BOTULISM162
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            CHAPTER 10

            BOTULISM, THE ‘BLOOD SAUSAGE POISON’

         

         Nitro-additives are no longer used as colorants – according to the processed meat industry, at least. Nowadays, they are supposed to be there to protect the public: nitro-meat-processors claim that nitrate and nitrite are the only effective means to combat Clostridium botulinum, a bacterium that can develop in meat. This micro-organism produces a toxin that binds to the nerve terminals and causes muscular paralysis. It is one of the most potent poisons that exist, if not the most potent: swallowing just a few grams of food containing the botulism toxin would be enough to kill you. The meat-processors therefore insist that it is essential to include a powerful anti-bacterial agent in their meat. Industry advocates claim that there is no reliable alternative, that the risk of cancer is the price to pay for this peace of mind. An article in a journal published in 2006 by the Society of Chemical Industry, for example, says: ‘Next time you visit the supermarket, take a look at the lists of contents on packets of bacon and preserved meats. I shall be surprised, alarmed in fact, if you do not find that they contain nitrite. The nitrite is there for an excellent reason. Our forebears discovered empirically that it was about the only thing that stood between them and a particularly unpleasant form of death, which we now know to be caused by the botulinum toxin.’1164

         According to nitro-additives advocates, a German doctor realized around 1820 that botulism (from the Latin botulus: sausage, stuffed skin) was linked to the lack of nitrate in processed meat.2 The archives, however, reveal a very different story.

         AN EPIDEMIC IN SWABIA

         Set amidst a landscape of vines, Württemberg in southwest Germany is today a prosperous and peaceful region. But around 1815, it was the epicentre of a major health crisis. The population had already been greatly impoverished by the Napoleonic Wars, and several bad harvests in a row had brought about a harsh degradation in living conditions.3 Then fear set in when several dozen peasants died after eating smoked blood sausages that had been undercooked, kept without due care, or made using rotten meat and improperly cleaned casings.

         The deaths were clustered in Swabia. With its Protestant, almost mystical tradition, this part of Germany was markedly poorer than Bavaria, its neighbour to the east. Doctors had identified a few similar cases of poisoning in the immediately adjacent regions, but they were surprised that this ‘blood sausage poison’ was almost completely unknown abroad.4 When the deaths started to accumulate, the government appealed to any scientist who could work out the cause of the intoxications and find a remedy. The progress of the investigation can be followed through the pages of the weekly medical bulletin in which doctors in the region communicated their observations and hypotheses on the ongoing poisonings, for which they had no treatment. The doctors noticed that the first symptoms often affected the eyes. In one family of wine-growers, a 28-year-old father began complaining at first of double vision, with ‘mist in front of his eyes’.5 Another man said he was seeing double, ‘then triple’, and then found he was unable to distinguish colours or 165read numbers when the doctor showed him his pocket watch to test his eyesight.6

         Still today, diplopia is one of the first indicators of botulism, as the toxin causes paralysis of the optic muscles. This initial symptom is often followed by difficulties in speaking and swallowing (paralysis of muscles of the mouth); then the paralysis affects the arms, the legs, the muscles of the thorax. When the toxin blocks the respiratory muscles, the victims die of asphyxia. Nowadays, cases of botulism require weeks of intensive care and respiratory support; and in spite of modern technology, around 10% of cases still result in death.7 Reading the reports in the local medical bulletin, it is easy to imagine how the illness ravaged the countryside of Württemberg at a time when doctors travelled by cart from one patient to the next, arriving in the middle of the night at tumbledown cottages lit by candlelight, finding whole families at death’s door. Page after page, these dramas unfold; the doctors describe their desperate attempts to save lives, trying all sorts of treatments based on camphor, phosphorus, mercury, opium, the application of leeches, and even arsenic.8

         DR KERNER INVESTIGATES

         The poisonings seemed to occur randomly, striking one village or another for no obvious reason. A young doctor, Justinus Kerner, started to take an avid interest in these deaths. Though he never managed to identify the exact nature of the poison, Kerner managed at least to detail its symptoms very precisely. He wrote three books on the subject, in which he outlined a methodical approach to this strange epidemic. He described all the cases that had been spotted and was alarmed at their frequency: he said that in Württemberg, sausages appeared ‘to kill as many people as snakes in the tropics’.9

         Like his predecessors, Kerner was surprised at how geographically concentrated the illness was. He learned that similar 166poisonings had occurred in the same region 80 years earlier. Even more significantly, the epidemic seemed to be clustered in certain specific locations. For example, he found that 29 cases had been recorded around one single small village in the space of eight months.10 As far as Kerner was concerned, there was no doubt: these poisonings did not occur by chance, there was a cause! He gathered samples of blood sausages and distilled extracts from them; he tested these on frogs, snails, birds and small mammals. He noticed that the majority of human deaths occurred in the spring – in April in particular, when the peasants ate up the very last of their stores of blood sausages made from pigs slaughtered before the previous winter. At this time of year, the days are mild, but the temperature can dip below freezing at night. The sausages were stored at the ambient temperature and so were frozen and defrosted many times over, which speeded up the alteration of the meat. Kerner wondered whether that was the cause of the poisonings.

         Inquests into the deaths consistently accused a local speciality known as Saumagen or Blunzen, enormous ‘blood sausages’ which, rather than being made using intestinal skins, were encased in pigs’ stomachs.11 These larger-sized sausages still exist today in Württemberg. Nowadays they are produced under strict hygiene conditions, but 200 years ago they posed a serious health risk, because of both their size (impossible to cook them right through) and the primitive conditions in which they were made. What is more, several doctors noted that, to add flavour, these Blunzen often had decomposing beef blood added to them.12 Sometimes, these bizarre concoctions caused extremely risky fermentations. In a paper entitled ‘On humans and artificial food’, Kerner criticized recipes that mixed all sorts of ingredients (tripe, milk, blood …) to create ever more unusual sausages. Citing many historical examples, he pointed out that humans had learned from experience to steer clear of any substance that was likely to pose a 167danger by rapid decomposition – in particular, blood and viscera. Kerner quoted a Byzantine emperor who had banned ‘blood sausages’ and recalled that traditionally such products had been approached with much caution and suspicion: ‘Let none sell blood sausage, for ’tis perilous meat,’ read an injunction by the provost of Paris in 1258.13

         Writers in the nitro-meat camp claim that Kerner was the first to establish a link between botulism and the absence of nitrate/nitrite.14 As they don’t give their source, this claim is hard to verify. In any case, these writers miss the essential point. In his writings, Kerner doesn’t appear to mention saltpetre. Rather, he demonstrates that the cause of ‘blood sausage poisoning’ is the lack of care and the use of rotten meat.15 Kerner was anything but an apologist for bactericidal chemicals; on the contrary, his writings are a firm denunciation of meat products which have been rendered unhealthy by use of inappropriate ingredients and a negligent production process.16 For Kerner, the sausages became toxic because the people who made them did not respect the basic rules of hygiene required when handling meat. His conclusion was that strict controls should be imposed on sausage-makers and consumers should be educated. Since the victims were mainly the poor and illiterate, Kerner recommended running information campaigns relying on easy-to-understand engravings, printed almanacs illustrated with stories of disease, depicting the figure of death travelling from village to village.17

         DEFECTIVE PRODUCTION … AND MALFEASANCE

         At the beginning of the 1850s, Württemberg suffered another economic depression. The number of cases of botulism spiked once again.18 Julius Schlossberger, a professor at the University of Tübingen, was commissioned to coordinate the efforts of the public health services. The doctors ran up the red flag: the 168incriminated sausages had all been made during warm weather, the blood and fat used were not fresh, and the sausages had not been sufficiently protected by smoking.19

         The Museum of the Meat Trade in Böblingen, in the very heart of the zone affected by the epidemics, with its collection of meat mincers, gives a good idea of the primitive nature of the meat-processing techniques used at the time. Documents from that era show the procedures followed in the making of ‘all sorts of black puddings, chitterling sausages, blood sausages, liver and pork sausages, peppered blood sausages, saveloys, mortadellas’:20 the meat was chopped up with a knife on a wooden block, then the casings were stuffed using a funnel. In one illustration, a woman chops the meat which she drops into a basket, while two men do the stuffing. One of them holds the casing while the other uses the funnel and a large spoon to force the mixture through.21

         A painting in a museum in Frankfurt shows an old couple in the back room of their butcher’s shop, the woman preparing the casings from intestines in a wooden basin. Her husband has just slaughtered the animal.22 In another painting, a young woman has set up her table in a barn under an enormous quarter of meat. Children are playing to one side, a cat is slinking under the table. Giblets hang from a hook, a snout pokes out of a basket, while other pieces of meat are lying on the bare ground. Another engraving represents a peasant woman cleaning intestines while a pig is being gutted. A dog is feasting on the morsels that fall on the floor.23

         In such conditions, the making of sausages and black puddings involved a considerable risk of infection, and so butchers had to respect the rules of hygiene and traditional production methods that had been tried and tested. Processing of the meat should only take place immediately after slaughter, and exclusively in cold weather. The sausages should be cooked for a long time (cooking was a well-known way to preserve meat)24 – the paintings 169and engravings of the time are full of scenes of cooking for the purpose of preservation.25 The doctors who were investigating the Württemberg poisonings discovered that the epidemic always sprang up in places where such precautions were ignored: the fatal sausages were made with complete disregard for the traditional rules and then kept in conditions that were conducive to putrefaction.26 For example, in 1854 the local newspaper Schwäbischer Merkur reported the case of a young woman who died after eating a piece of spoiled blood sausage; it was so thick it couldn’t possibly have been properly cooked through when it was made. Then the smoking had been carried out incorrectly, probably interrupted each night and started again the next morning. And finally, the product had been kept without due care for several weeks, without refrigeration, exposed to the extreme fluctuations of the ambient temperature.27

         A few weeks later, in mid-July, a penniless labourer received two pieces of liver sausage by way of wages. This Leberwurst seemed rotten, but the labourer was so poor that he ate it anyway with his wife and their fourteen-year-old son. ‘They were so hungry that they wolfed down the sausage, ignoring its unpleasant taste, which they disguised with the acidity of a salad.’28 All three of them died. A few dozen miles away, a shoemaker’s whole household fell ill: parents, children, apprentice and servant – twelve people in total. The sausage had been stored at more than 25°C and tasted strongly of garlic. The local doctor conducted inquiries in the neighbourhood and reported: ‘I was told that the meat wasn’t fresh, that the butcher had mixed leftovers of an old sausage with new meat in order to sell it and pass it off as fresh.’29 Had the butcher added garlic to mask the repugnant taste of this recycled sausage? The butcher denied it, but a subsequent inquest confirmed this suspicion.30

         One of the local doctors sounded a fatalistic note: ‘Given the enormous amounts of sausage of all types that the population 170devours; given the abominable lack of care that one sees in the making and smoking of meat products; given that the ingredients used are prone to rot very easily; given the negligence of the public, who seem quite prepared to eat these products even when they already have a rotten taste, it is a surprise in the end that such cases don’t occur even more frequently.’31

         PREVENTABLE POISONINGS

         Eventually, Justinus Kerner’s hypotheses were vindicated: out of a total of 55 cases of poisoning studied by Professor Schlossberger in 1852, 21 were found to have taken place in April. And still there were virtually no cases recorded outside of Swabia.32 The statistics confirmed that a certain type of sausage was repeatedly involved: one to which milk, breadcrumbs and other perishable by-products had been added, in particular bits of brain. Preserved without due care, exposed to the variations of the climate, they had been frozen and defrosted dozens of times over.33 Even more markedly, the sausages hadn’t been made by qualified butchers, but always by small producers in the countryside who didn’t know, or didn’t bother, about the most basic rules.34 The cause of botulism was neither bad luck nor chance: it was the absence of hygiene and a lack of professionalism – that is, when it wasn’t simply about filthy lucre.

         Official appeals made no difference: the poisonings continued, to the anger of the doctors. In 1860, Dr Schroter, an army physician, wrote an article in the Württemberg medical bulletin to denounce this litany of deaths: ‘In the pages of this journal we find a long, uninterrupted sequence of poisonings. It is bewildering that such tragedies continue to occur despite all the warnings.’35 He was dismayed that new cases were occurring in hamlets where there had been deaths only three years earlier. ‘Intoxications are occurring even in villages which already appear in the annals of botulism, in capital letters!’36 Those deaths hadn’t been sufficient 171to daunt the local butchers, who quite knowingly continued to sell rotten meat products. For Schroter, the source of the problem was quite obvious: the poisonings were caused by thick, oversized sausages, made with ‘disgusting skins’ filled with ‘old blood’, which hadn’t been smoked long enough for the preservative power of the smoke to take effect.37 In his official report, Professor Schlossberger reached the same conclusions: without exception, the incriminated sausages had been produced by under-qualified people who had made a succession of technical mistakes.38

         The severest criticism focused on the heating. In the first official reports, Professor Autenrieth, dean of the University of Tübingen, had noticed that the incriminated sausages had not been cooked using customary methods.39 Several doctors validated this theory and showed that the sausages hadn’t been cooked correctly because they were too thick,40 and because the population thought that cooking them too long would ruin their appearance: under the effect of heat, the sausages opened up and lost their shape, their skins split. In report after report the doctors tried to educate the poor peasants: ‘Women, cook your sausages! Don’t worry about them splitting open! Worry instead that, if you don’t cook them, your sausages will poison your husband and children!’41

         SOLVING THE BOTULISM PUZZLE

         In 1855, a Belgian pharmacologist, Édouard Van den Corput, published an essay entitled Du poison qui se développe dans les viandes et dans les boudins fumés (On Poison That Develops in Meats and Smoked Blood Sausages). Like the doctors who went before him, the author noted that half the poisonings he had been able to identify had taken place in April.42 He wondered why this mysterious organism proliferated in Germany, ‘almost exclusively within the circumscription of a special part of the country or rather a bounded region’. He asked: ‘what is the agent responsible 172for these “poisonous blood sausages” and “toxiferous” meats?’43 Reiterating the warnings of his predecessors, Van den Corput reckoned that these intoxications should encourage consumers to be wary about processed meats which, ‘infested with mould or half ruined, have undergone twenty metamorphoses before catching the eye of a consumer, and which, reworked to give them a more enticing appearance, escape the random inspections of the authorities with impunity.’44 His study was the first publication to expound the theory of a toxic microscopic organism: the author imagined an ‘elemental plant (fungus or algae)’, invisible to the naked eye, which he called Sarcina botulina. A few years later, Louis Pasteur effectively described microscopic organisms capable of developing in the absence of air: this was the discovery of anaerobic bacteria. For his part, Robert Koch discovered the bacillus responsible for anthrax, subsequently identified the bacterium that caused tuberculosis, and finally confirmed that cholera was due to Vibrio cholerae. It was the big bang of microbiology: one by one, infectious diseases such as typhus, diphtheria, tetanus and pneumonia gave up their secrets.

         The next stage occurred in Belgium, in a little village 40 miles from Brussels: in December 1895, in the church at Ellezelles, the funeral was taking place of Antoine Créteur, who had died aged 87. The municipal band played a few melodies to accompany the funeral procession. Then, following local tradition, the musicians met up for a bibulous meal. The raw ham that was served tasted so bad that many avoided it altogether. ‘Some applied liberal amounts of mustard to help them swallow their portion but admitted that they still had great difficulty getting it down.’45 A few hours later, the symptoms began to appear: the musicians had blurred vision, as if they were ‘looking through a mist’.46 A dozen men fell ill, and three of them died.47

         A biologist, Émile Van Ermengem, was asked to do a medical assessment. He collected the results of the post-mortems  173and procured samples of the incriminated ham. By using new techniques in bacterial culture that he had learned from Koch, he managed to identify the agent of botulism: he described ‘large bacilli that sporulate rapidly’.48 Van Ermengem synthesized a century of research in a long report that he published in 1897, accompanied by the very first photographs of the elusive bacterium. Throughout the 246 pages of his final account, Van Ermengem emphasized one crucial point: botulism is avoidable through good standards of hygiene and sound production practices. He showed that the pork in Ellezelles had come from an animal slaughtered in August without any recourse to refrigeration. The animal hadn’t been bled properly.49 After slaughter, the meat had got dirty and then was treated with a defective brine.50 It was kept in a barrel for months, immersed in a liquid that didn’t have a sufficient concentration of salt to ensure efficient preservation. Van Ermengem indicated that it had often been the same deficiency in salting that had made Württemberg sausages so dangerous. By a series of experiments on the bacteria that he had identified, he proved that pure salt (without nitrate or nitrite) completely prevented the development of the bacillus. All that would have been needed to avert the accident in Ellezelles was a sufficiently concentrated brine, ‘the sort that is normally used’.51 Again, Van Ermengem underlined the role of heat. If the rules of hygiene can’t be followed, if the curing can’t be carried out with due care, it is enough that the producer properly cooks the hams or the meat of the sausages: ‘A proper cooking would have made the Ellezelles ham perfectly harmless.’52

         It was because butchers respected these rules that botulism was so rare outside of Württemberg, and was virtually unheard of in the UK and France.53 Contrary to what many lobbyists for nitrite claim today, the cause of botulism was not the lack of nitro-additives: it was either ignorance or deceit.174
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            CHAPTER 11

            THE BOTULISM PRETEXT

         

         What value should we place on claims so often put forward by the nitro-meat lobby that the use of additives is ‘indispensable’? On its website, a Danish industrial meat-processing company which has not used nitro-additives since 1992 explains that modern production methods do not justify the use of nitrate or nitrite as ‘anti-bacterial’ agents: ‘This is completely irrelevant in modern meat-processing. The main reason for the widespread use of nitrite is that it gives a red colour to deli meats and sausages.’1 In its adverts for bacon and sausages, the company stresses: ‘Appearance: natural colour of cooked meat, lightly marbled. The product is nitrite-free, and consequently its colour differs from that of other products on the market.’2 In a similar way, a Canadian company that has given up using nitro-additives explains that ‘many companies still use them as a way to extend the shelf life of their products, and to cut down on production costs’.3

         BOTULISM IS WHEN YOU CUT CORNERS

         In France, many nitro-meat producers claim that nitrite curing is necessary, ‘because botulism hasn’t gone away’ or ‘because cases of botulism continue to occur’.4 Yet when we look closely at French botulism statistics, it is striking that most botulism cases are due to raw hams that have been home-produced in a cellar or garage, using whatever is to hand, by unqualified individuals.5 176History is quite informative on this. France suffered a serious epidemic of botulism during the Second World War. Previously, the number of cases had been negligible.6 ‘The disease was rare until 1939’, remarked a doctor who wrote his doctoral thesis on the subject in 1944.7 In the four years running up to the war, the Pasteur Institute of Paris had identified only three outbreaks of botulism in the whole country.8 Professor René Legroux, head of the microbiology service at the Institute, noted in 1945: ‘During the four years of the Occupation, on the other hand, we know of 417 outbreaks, each generally affecting between 2 and 10 people’, which puts the number of cases of poisoning at ‘more than 1,000’ in the space of four years.9

         At the end of the war, the French Académie de médecine released a report entitled ‘Botulism and salted hams’,10 which showed that this sudden epidemic was due to a disregard for the traditional rules of production. The bulletin of the academy offered a reminder that traditionally hams should only be prepared under proper conditions of refrigeration and be taken from animals slaughtered with their stomach empty – otherwise the meat goes off. But in 1944, because of food shortages, salted meats ‘could be sold at a very high price, and as a result hams were prepared in the spring as well as the summer’.11 To feed the black market, animals were slaughtered clandestinely with no regard to rules of hygiene and refrigeration. The animals arrived with full bellies, still digesting food, and the killing took place in deplorable conditions. The curing was poorly done because ‘today salt is rare and farmers have to use it sparingly’.12

         Thanks to an experimental study involving 300 pigs, Professor Legroux and his team confirmed that botulism was entirely avoidable: they proved that the epidemic was due to the conditions of slaughter of the animals and to a contempt for basic sanitary principles.13 The faults were the same as those described by Van Ermengem at the end of the nineteenth century: botched 177slaughtering, loose hygiene, rough-and-ready refrigeration, incomplete and badly managed curing. Legroux’s results were unanimously confirmed by several medical researchers who investigated the epidemic of 1940–44: they concluded that when meat is processed by qualified professionals taking due care, ‘botulism can easily be avoided and cases of this food-borne disease should no longer occur’.14

         In the 1980s, there was a resurgence of botulism in Poland, then under the Soviet yoke. The poisonings were linked to the preparation of preserves according to a primitive method known as ‘meat in a jar’, an expedient that was rendered necessary by the economic restraints of the time.15 Today, in an age of ultra-modern production lines, where industrial meat-processors can work in conditions of perfect hygiene (including ‘white rooms’ and even, in the case of some firms, automatized production), it seems almost comical that some large manufacturers, these champions of innovation, should hide behind the tragic accidents caused by poor amateur butchers operating out of their cellars. That some neophyte working alone from a makeshift kitchen in his garage – or in a hypothetical farm in rural Scotland, or a shack in Sardinia – might have need to ‘secure’ a few rustic hams when he is unable to master basic hygiene is not to be denied: that is when a bactericide comes in useful – whether it is a nitro product or another, less dangerous antiseptic. However, can it be seriously argued that the state-of-the art processing plants of some of the world’s largest food groups are unable to guarantee adequate refrigeration in their plants and follow correct slaughtering procedures?

         Nowadays, several giants of industrial food processing are fighting to retain the right to nitrite-cure bacon, ham, corned beef and smoked sausages of all sorts, and even meats used in frozen foods such as pizzas. Who would believe that any of these flagship companies of the agri-food sector are unable to guarantee that the meat they use is clean, that their curing and cooking processes are 178up to scratch, that their workers wash their hands and use clean equipment?

         FROM A (ASPARAGUS) TO Y (YOGHURT)

         The bacteria responsible for botulism are abundant in nature: they are found in the soil (earth, humus), in fields and gardens, in lake and river sediment, on the banks of estuaries, etc. That is why they are often found on the scales of fish, in the digestive tracts of mammals (humans included) and on the skins of fruits and vegetables. The microbe, or its dormant spore, only needs a favourable environment in which to proliferate. At the beginning of the twentieth century, most microbiologists still believed that botulism was restricted to products made from animal flesh. That all changed in 1904, when there was an outbreak in Germany caused by a bean salad.16 The same scenario occurred a few years later in California, where twelve people fell ill after eating a tin of beans. Since then, botulism caused by beans has resulted in hundreds of poisonings across all continents.17 Similarly, cases of botulism have been caused by badly preserved mushrooms, by carrots, shallots, garlic, by jars of peppers, tins of spinach and peas, by ‘canned roasted eggplants in oil’ … In the summer of 2019 it was a bottle of industrially produced vegetable soup that intoxicated a French woman when she consumed it after its best-before date.

         In the UK, botulism cases have been linked to the consumption of a vegetarian nut brawn (carrots, peas and yeast gravy), home-prepared bottled mushrooms, hummus stored unchilled, and even a pre-packed rice and vegetable salad eaten as part of an airline kosher meal.18 In Scotland, an industrially produced korma sauce was responsible for the poisoning of several children in 2011.19 Previously, in June 1989, the UK experienced the worst outbreak of botulism in its history, caused by some 179hazelnut yoghurt: 27 people in northwest England and Wales were affected, and one woman died.20 The accident was due to faulty preservation of the mix of pre-roasted hazelnuts used in making the yoghurts.

         The risk has markedly increased with the development of vacuum packaging, as Clostridium botulinum is anaerobic. Unless they have a high degree of acidity, almost all prepared foods present a potential risk of botulism if their production was defective. A recent article gives a good idea of the diversity of foods that might be affected: Clostridium botulinum has been detected in chicken enchiladas, prepared prawns, peanuts, mortadella, mascarpone cheese, raw ham, sautéed onions, chili sauce, cheese sauce, pesto, tinned tuna and sardines, bamboo shoots, carrot juice, and so on.21 Certain vegetables are particularly problematic: since Clostridium botulinum lives in the earth, root vegetables are often carriers, especially if the soil has been composted with manure. Tinned asparagus regularly causes poisonings in the USA,22 as well as in Australia23 and in Europe.24 These intoxications have generally been linked to home-made preserves, but cases of botulism have also occurred after ingestion of industrially produced tinned asparagus.25

         Microbiologists also point out that ‘potatoes and potato products have been identified as presenting a significant risk’:26 cases of botulism have been caused by potato salads,27 vacuum-packed potatoes, cooked potatoes, potato-based dip prepared from baked potato, cheese sauce with baked potato,28 potato soups,29 etc. In 1994, at a community meal in Texas, 30 people fell victim to a dish made with potatoes that had been kept in aluminium foil; unfortunately, this was not an isolated incident.30

         In view of these poisonings, would it be reasonable to expect that the use of nitrite would be authorized in hazelnut yoghurt, korma sauces, tins of beans or asparagus, pre-cooked mushroom dishes, even in cooked potatoes?180

         NITRITE ON OLIVES?

         Riskier even than potatoes, apparently, are olives. Three early outbreaks were recorded in the USA in 1919 (seven dead after a banquet in Ohio,31 five dead in Detroit, seven in Tennessee).32 The following year, in New York, a family of five was wiped out.33 Accidents continued to happen, and the investigations showed that the cause was always defective processing: the brine used was insufficiently concentrated and minimum temperatures for processing were not observed. Olives that are less cooked have a better visual appearance, therefore producers baulked at heating them at a high temperature, claiming they were worried it would cause the skins to split. One year, when prospects for the olive harvest in California’s San Joaquin valley were exceptionally good, a specialist from the local university conducted a campaign to remind amateur producers that if the olives were not heated long enough before being canned they risked becoming deadly killers. He explained that ‘some people are concerned that so much processing will make olives mushy’.34

         In Europe, numerous cases of botulism have occurred because of olives in the course of the last twenty years: seven people falling ill after a picnic in Italy in 1999;35 a party of sixteen poisoned in a restaurant in Italy in 2004;36 four Dutch tourists intoxicated in 2008; two people made ill in Finland after eating olives stuffed with almonds in 2011. That same year, a dish of puréed olives intoxicated five people in the south of France, while four others were struck down in the north of the country.37 Following the example of the industrial meat-processors, olive producers could have cited these accidents to argue that they should have the right to treat their olives with nitrite. This solution would offer several advantages: the olives would be more attractive, they would keep for longer, and the levels of salt could be lowered. Manufacturers of pre-cooked 181dishes that include olives, such as pizzas, could mount the same argument and request authorisation to add nitrite to their products ‘to protect the consumer’.

         Fortunately for the public, olive producers do not benefit from the same privileges as industrial meat-processors. When it comes to olives, the view is that the accidents that regularly occur because of defective procedures in artisanal production are not enough to justify the use of dangerous bactericides in industrial production. Rather than authorize carcinogenic additives, the authorities choose to subject the industry to tighter controls, modify equipment where necessary, eventually revise hygiene norms – even if it means forcing technicians to retrain.38 When faults in processing occur, the health authorities sound the alarm and withdraw the products from the market.39

         The same goes for all other risky products: when it was discovered that several cases of botulism had been caused by commercial carrot juice, the US health authorities revised the rules that the producers had to follow.40 When an epidemic of botulism was caused by poor maintenance of equipment used in the manufacture of sauces, one large American manufacturer was forced to comply with rules of hygiene and preparation.41 In Europe, Clostridia in milk products has been tackled by improving hygiene42 and developing detection techniques.43 In Iran, when it became clear that certain traditional milk products were associated with outbreaks of botulism, the government demanded that they be pasteurized.44 Everywhere, for all these products, methods were applied that meant it was not necessary to have recourse to nitrate or nitrite – or any other equally efficient antiseptic (bleach, ethanol, glutaraldehyde, mercury chloride or platinum chloride, etc.).45 The processed meat industry is the only one where the false claim of ‘there is no alternative’ is taken at face value … even though alternatives have been practised in the industry itself, in some cases for decades!182

         THE IRONY OF PARMA

         The European meat-processing industry managed to get one key institution, the European Food Safety Authority (EFSA), on its side. The links between some influential members of EFSA’s committees of experts and prominent players in the agri-food and agri-chemical industries have been criticized on more than one occasion.46 The Brussels-based organization Corporate Europe Observatory has shown that in the period 2012–2018 close to half the members of the EFSA expert panel on food additives had a financial conflict of interest.47 EFSA has proved to be a faithful ally of business, reluctant to compel the meat industry to reform itself, systematically defending the status quo, making only the minor concession of symbolically lowering the levels of ‘residual nitrite’, an adjustment which has no bearing on the carcinogenicity of processed meats.

         In June 2017, EFSA published two thick reports on the use of nitrate and nitrite which followed word for word some of the arguments articulated by the nitro-meat industry.48 Instead of giving a ruling on nitrate-treated meat and nitrite-treated meat, the agency has chosen to rule on the additives themselves (nitrate or nitrite), and not to take into full account how these react with the meat. This essential issue has been aired many times before, in particular in a long legal battle between Denmark and the European Commission that ran from 2003 to 2015: Danish authorities have stressed that ‘regulating the nitrite amounts used on the basis of whether they were considered to involve an intake in excess of the established relevant acceptable daily intake (ADI) does not provide the necessary protection of human health’,49 because ‘the ADI established for nitrites does not take into account the formation of nitrosamines’.50 The 2017 EFSA reports simply omitted any reference to nitrosyl-haem, and in fixing its ‘maximum nitrite levels’ EFSA has acknowledged that it was not taking into account the 183effects of nitroso compounds. EFSA admitted that nitro-additives were a source of carcinogenic nitroso compounds, but merely recommended that ‘further large-scale prospective observational studies’ should be carried out.51

         In the meantime, the 2017 EFSA reports concluded that the use of nitro-additives represented no risk to health. As if hidden in the depths of the reports there is one postulate: the agency asserts that, if the quantities of nitrite present in processed meat are well below the doses that would cause cyanosis, there is no reason why nitro-meats would cause cancers.52 The European agency deliberately conflates questions of acute toxicity with issues of carcinogenicity.* Hence press reports suggesting that EFSA has established that the doses of nitro-additives used in processed meats pose no risk, ‘except for a slight exceedance in children whose diet is high in foods containing these additives’.53 The public doesn’t get the fact that this evaluation concerns the risk of methaemoglobinaemia, not the risk of cancer.

         Conversely, and again in tune with the meat industry, the agency never stops going on about the dangers of botulism: ‘In most cured meat products, the addition of nitrites (or nitrates) is necessary to prevent the growth and toxin production by C. Botulinum’,54 EFSA asserted; according to European regulation, nitro-additives are necessary ‘as a preservative in meat products to control the possible growth of harmful bacteria, in particular Clostridium botulinum’.55 The dictionary defines ‘necessary’ as ‘needed to achieve a particular result’, ‘that is absolutely required’, ‘that cannot be absent’. There can be no doubt that nitrite is useful to the industry. But necessary? Indispensable? By deliberately ignoring the real reasons for using nitrite, EFSA acts 184as if it were impossible to cure meats without recourse to carcinogenic additives. 

         The agency’s head office is in Italy – in Parma, in fact, the Mecca of traditional meat curing. In the immediate vicinity of the EFSA headquarters, the outskirts of the town teem with curing plants. According to the agency’s communiqués, the evidence is clear: nitrate and nitrite have to be maintained ‘to ensure microbiological safety’56 in order to protect the population from the perpetual ‘threat of botulism’. The agency even insists that the most exposed products are raw hams.57

         And therein lies the paradox: in the town of Parma itself, nitro-additives have been banned from raw hams since the 1990s! As we have seen, the Parma Ham Consortium decided in 1993 to revert to its traditional recipe and formally banned use of nitrate and nitrite, choosing instead to apply strict rules of production and hygiene, beginning at the slaughterhouse.58 The 150 firms in the consortium produce between them 8 to 9 million raw hams every year; they are known around the world for their quality and taste. And in the 27 years since the change, not a single case of botulism has been detected!59
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            * As explained in Chapter 7, when you ingest pure sodium nitrite, your blood loses its capacity to transport oxygen. This results in cyanosis (the skin turns a blue colour), which is caused by methaemoglobinaemia. This intoxication has nothing whatsoever to do with colorectal cancer.
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            CHAPTER 12

            A CASE STUDY: SODIUM NITRITE AND SMOKED FISH

         

         In the UK, the use of nitro-additives is strictly forbidden in all fish products.1 Experience and tradition have taught those in the trade preservation techniques that are capable of dealing with risks from bacteria using simply salt, smoke and heat. The Clostridium botulinum bacteria are nevertheless present in aquatic sediments, and fish-based products pose a risk of botulism when they are incorrectly manufactured.2 Producers of smoked salmon could argue – as industrial meat-processors do – that smoked salmon, like ham, would be ‘safer’ if they were allowed to inject the fish with a powerful anti-bacterial agent such as nitrite (tests on fish-based products have demonstrated that nitrite can effectively destroy bacteria3). Lobbyists of nitrite-cured fish could claim that such treatment would also help to minimize other bacterial risks (in particular Listeria monocytogenes). The health authorities could authorize the use of sodium nitrite in smoked fish as they have done for cured meats, because it simplifies production and offers, in theory, an additional ‘security’ in case deficient processing has led the fish to be contaminated with bacteria.186

         FISH AND BOTULISM

         Citing statistics obtained by Scottish researchers who studied botulism during the 1960s, a document distributed by the Food and Agriculture Organization (FAO) indicated that ‘tests on 646 samples of vacuum packed fish on sale in British shops as far apart as Aberdeen and Bristol, Liverpool and Hull, showed that toxin developed in 5 packages after improper storage’.4 More recently there have been reports in the press of the UK Food Standards Agency ordering recalls of smoked fish,5 and the scientific literature contains detailed descriptions of botulism intoxications that have happened in Europe, for example when some smoked salmon was eaten in Germany just three days after its use-by date.6 In France, botulism bacteria and spores were found in scallops, defrosted king prawns and fish soup.7 A young French girl and her parents died of botulism after eating tuna kept in a broth for a few days.8 In 1978, two people died in the UK after eating tinned salmon.9 A recent summary recorded botulism toxins in badly preserved smoked fish (Finland, Germany), salmon roe (Canada), sardines (South Africa), and clam chowder (USA).10 In 1991, in Egypt, 91 people were hospitalized because of grey mullets that had been incorrectly salted – eighteen people died. Surimi can potentially lead to botulism poisoning if it is not produced carefully.11 Tests have revealed traces of the botulism bacteria in haddock fillets, carp, rainbow trout, salmon, etc.12 There are reports of cases of botulism caused by tinned tuna, crab meat, herrings, roach, anchovies, lumpfish roe, prawns and smoked trout.13 A law firm specializing in food poisonings has a ‘botulism blog’ which refers to dozens of recent cases.14

         That is why modern manufacturers have to respect certain rules of hygiene and apply tried and tested production techniques. This comes at some cost. But in the USA, producers of smoked salmon have found another solution: as with processed meats, 187most use sodium nitrite to maximize their profits and to achieve a more attractive appearance at little expense.

         NITRITED SALMON?

         Injecting sodium nitrite into salmon flesh considerably enhances the intensity of its colour; as one scientific article on the impact of nitrite curing on salmon put it, ‘fillet colour is held to be an important quality parameter for salmonid fishes. Redness contributes significantly to overall enjoyment of cooked salmonid flesh, and has a signalling value as an indicator of product quality.’15 In France, the National Archives contain a lot of correspondence from manufacturers of nitro-additives and fish producers lobbying for the use of nitrate and nitrite in order to improve the colour of the fish, to simplify the production process and to extend shelf life. The Fraud Prevention Service has consistently refused to allow this.16 In the 1970s, some businesses that used nitro-additives to prolong the preservation of herrings and cod roe were investigated, but it was salmon production that was most prone to illegal activity. The perpetrators tried to justify themselves by claiming that the use of nitro-additives was the only way to make the products safe.

         As it is often kept anaerobically (that is, in vacuum-sealed packs) and generally eaten without being cooked, smoked salmon provides ideal conditions for the development of bacteria.17 A report on producers in Brittany showed that, in fact, improvements in microbiological safety could be obtained by ‘modifications at the level of personal hygiene, disinfection of the equipment and temperature control’,18 but unscrupulous producers would always be tempted to talk up the risk of bacteria to make nitrite curing seem acceptable. Tests have shown that this treatment would extend the period of microbiological safety by three to four weeks. In smoked fish, the addition of nitrite would allow the shelf life to 188be extended from 35 to 56 days;19 this means in effect that adding nitrite to a packet of smoked trout would extend its ‘sell by’ date by three weeks.

         However, like nitrite-cured meats, salmon treated with nitrite becomes a source of carcinogenic nitroso compounds. So, in Europe, the health authorities demand that producers of smoked salmon apply rules of hygiene and respect standards of production that remove the need for chemical bactericides. Occasionally, producers or importers use nitrite despite the ban; when they do, they are heavily sanctioned.20 Honest processors manage perfectly well without using additives: over the last few decades, the large increase in consumption of smoked salmon has not led to an increase in cases of botulism. Europeans eat smoked salmon in abundance, without botulism and without nitrite. Yet, as we said above, there is one country that authorizes use of nitrite in smoked salmon: in the USA, representatives of the industry have managed to convince the authorities that it is indispensable to use nitro-additives in order to ensure consumer safety. The tactics they used were those that some meat-processors employ even today. That is why the story of nitrite-treated salmon needs to be told.

         THE AMERICAN APPROACH

         Like meat, fish deteriorates very quickly. In the Middle Ages, the preservation of fish was developed to a high degree of sophistication: herring, abundant through three months of the year, could be protected against putrefaction by a combination of salting and smoking without having to be cooked.21 It could thereafter be kept for months, without refrigeration, and transported long distances. This technology was refined over the centuries. As America was colonized, fish smoking plants sprang up along the east coast, and subsequently in the interior, especially around the Great Lakes.189

         From 1870, advances in European and American chemistry led to the development of new bactericides. These could take the place of traditional salting and smoking and so simplify the production process: the producer, by sprinkling preservative onto the fish or immersing it for a few moments in a disinfectant, could bypass the need for a complete smoking and end up with a less salty product, which would keep for a long time. As with meat, the market for fish preservatives exploded at the end of the nineteenth century: many producers adopted sodium borate, boric acid, potassium nitrate and sodium nitrate, sodium hypochlorite, aluminium acetate, aluminium sulphate, sodium bicarbonate, etc.22 Because of the antiseptic effect, nitro-additives simplified handling and facilitated transport and storage, thus extending the period of commercial viability and reducing the cost price. For salmon, they offered a considerable advantage compared with other disinfectants in that they improved the colour and provided excellent resistance to oxidation.23

         In 1925, the Bureau of Animal Industry of the US Department of Agriculture authorized the use of sodium nitrite in meat-processing. It was not allowed in fish products, but was used illegally. The smoked fish producers banded together in a pressure group called the National Fisheries Institute and campaigned to be allowed to use nitro-additives on the same footing as the meatpackers. To substantiate their request, they explained that ‘the nitrates and nitrites reduce the “brashness” of the salt and improve color stability, stabilize the protein and have an antibacterial action. All of this leads to a longer shelf life.’24 But the health authorities demurred: the Food and Drug Administration (FDA) considered that the use of sodium nitrite was not justified in the preparation of smoked fish, because it involved employing a chemical product in place of traditional methods which were entirely adequate.25 Like other artificial preservatives (boric acid on fish and eggs, calcium fluoride in beer or wine, formaldehyde 190in milk), the FDA reckoned that the use of sodium nitrite ‘would disguise faulty processing and handling techniques’.26 In particular, the FDA indicated that nitrite should not be tolerated on fillets of fish because it would be employed ‘in lieu of good manufacturing and handling practices’.27 During a hearing before a congressional committee, the commissioner of the FDA pointed out: ‘It seems evident to us that the public welfare demands some supervision of a manufacturer’s unilateral determination that there is a reason for using a poisonous chemical additive. The play of the marketplace must not be the sole criterion in this field where the public health is at stake. We must have a law that will cope with the type of manufacturer who does not appear before your committee, the ruthless producer who will stop at nothing to make a fast dollar. Although they are distinctly in the minority, they do have to be controlled.’28

         NITRITE, A SUBSTITUTE FOR ‘GOOD MANUFACTURING PRACTICES’

         Throughout the 1950s, the FDA remained implacably opposed to the use of nitro-additives for the preservation of fish and seafood.* When one producer asked for authorization to treat whale meat, the agency refused, explaining: ‘Since we regard nitrates and nitrites as poisonous or deleterious substances not required in the production of foods generally, we have never sanctioned their use in food.’29 In another letter (this time to a manufacturer of nitrited 191curing salt) the FDA wrote that it considered that ‘the harmlessness and suitability for food use of nitrates and nitrites has not been established to the satisfaction of our pharmacologists’.30 This is even more explicit in a letter that the health agency sent to the US Department of Agriculture in 1957, indicating that ‘our Division of Pharmacology has serious reservations about the safety of nitrates and nitrites as ingredients of food’.31 Their opposition was unambiguous, and indeed in 1959 one producer who used sodium nitrate on fluke, a type of flat fish, was convicted and sent to prison.32 Likewise, a written exchange between an officer and the chief counsel of the FDA describes the prosecutions undertaken against a New York firm, regarding a large shipment of salmon: ‘Examination shows that the article contains sodium nitrite, a poisonous and deleterious substance. Investigation showed the sodium nitrite was added by the dealer in curing the article.’33 The FDA seized the shipment and passed the matter on to the judicial authorities. The FDA stated that sodium nitrite ‘is unsafe’34 and ‘is a substance not required in the production of this food and can be avoided by good manufacturing practice’.35 

         But approximately at the same moment, the American Congress decided to loosen the rules on additives. A few years later, at an official hearing, the commissioner of the FDA summed up this change of tack somewhat laconically: ‘The congressional committees explained that the usefulness of an additive should be determined in the marketplace and not by FDA.’36 The indefatigable fish curers’ association then restarted campaigning for the legalization of sodium nitrite. Their first request concerned tuna, as cooking gives the flesh a chalky colour that the producers adjudged to be rather unappetizing. In 1961, fish curers succeeded in obtaining the authorization to add sodium nitrite to tuna for colouring purposes (the regulations specified that the additive was used as a colorant).37 Then they turned their attention to smoked fish: first salmon (addition of nitrite authorized in 192September 1961, ‘as a preservative and color fixative’), then shad, a type of herring (nitrite authorized in July 1963), then sablefish (nitrite authorized in November 1964).38

         In 1965, after the deaths of some farm animals in Norway that had been given feed treated with sodium nitrite,† the FDA sounded the alarm: the agency was worried because the feed was made out of nitrite-treated fish, which had been milled into flour.39 The FDA then refused to grant further authorizations and began to re-evaluate those it had already passed. The agency reiterated that nitrite curing was not justified insofar as norms of hygiene and good manufacturing practices were sufficient to guarantee that the products were completely safe. But some manufacturers did not apply these standards.40 There was an outbreak of botulism, caused by portions of smoked chub which had been prepared with no regard to norms of hygiene, refrigeration and cooking. Several people died. The industry managed to seize the moment and asked for sodium nitrite to be authorized to prevent botulism, in place of minimum standards of heating and smoking. To justify their request, they claimed that biochemists who had studied rotten fish had already proved that nitrite was able to destroy a whole range of bacteria, including Clostridia.41 The FDA was opposed, pointing out that sodium nitrite was not justified because observing the rules of production would have been enough to prevent botulism. But after months of lobbying, the agency finally gave way: in August 1969, the FDA allowed manufacturers to employ less heat in the preparation of chub and to replace ‘good manufacturing practices’ with nitrite treatment.42

         193

         SCANDAL

         In 1970, an NGO called the Environmental Defense Fund (EDF) requested to be told the basis on which these authorizations had been granted, but the FDA refused to reveal the data that the manufacturers had supplied. The EDF took the administration to court.43 The FDA was ordered to open up its files, and what they contained unleashed a scandal: it was discovered that the agency had authorized sodium nitrite even though its own toxicologists considered the additive was potentially carcinogenic and that it was never necessary to use it in smoked fish.44

         The press seized on the affair. Journalists unpicked the arguments put forward by the industry. American manufacturers around the Great Lakes, for example, maintained that the bacterial risk was more pronounced there than in Europe or Asia, since the water in the region was significantly more infested with pathogens. This might well be the case, but the argument really didn’t stand up: the proponents of nitrite asserted that the chemical treatment was indispensable … whereas, on the other side of the border, Canadian producers – fishing in the same lakes or even the same streams – were able to deliver perfectly safe products by respecting the rules of hygiene during processing.45

         Other arguments were surprisingly trivial: one representative of the fish curers justified nitrite treatment on the basis that they were reluctant to heat their products because they were worried their fish would end up twisted or lumpy; as their customers liked their fish smooth and straight, the producers preferred to smoke at a lower temperature and substitute nitrite treatment for heat.46 The verdict of the EDF on this was: ‘The industry and FDA portrayal of the choice as being between nitrite and botulism is a self-serving deception.’47 They went on to say: ‘Since alternate procedures exist for protecting people against botulism, nitrite cannot be regarded as “required”.’48194

         The heads of the FDA were summoned to face a senatorial committee in 1971. Under questioning, the agency ultimately admitted that the use of sodium nitrite suited the manufacturers but was in no way ‘necessary’ or ‘indispensable’. Investigations revealed that the producers used nitrite so as not to have to invest in more modern refrigeration and smoking equipment. A Senate scientific adviser summed up the result of the hearing as follows: ‘The impression I am getting is that there are marginal producers in the industry whose capability and willingness to abide by good manufacturing practices is so relatively poor that, rather than enforce high standards, FDA is going in the opposite direction by suggesting what alternative methods can be made available in order to enable such producers to compete in the marketplace.’49

         In response, the heads of the FDA explained that the real guilty parties were in another agency altogether: those advocates of laissez-faire and proponents of the light touch, the Bureau of Fisheries in the Department of Agriculture.50 Thanks to the Senate hearings, the public became aware that nitrite treatment had been used on fish illegally long before it was authorized. Worse: it was shown that certain manufacturers obtained authorization to treat fish with nitrite in order to have a use-by date longer than two weeks. Internal documents from the FDA revealed that even when the agency became aware of growing alarm over nitroso compounds, it did not have sufficient political clout to stand up to commercial interests: instead of compelling the industry to apply rigorous production methods, the FDA first turned a blind eye to violations,51 then had to commit itself to legalizing nitrite usage, on the basis that this sector was ‘not highly sophisticated’52 and that ‘its controls are not the best’.53

         Following the Senate hearings, the FDA renewed its efforts to restrain the use of nitro-additives on smoked fish. But it was a case of shutting the stable door. The industry had already mobilized to oppose a ban. The battle would last for five years. In 1976, the 195Marine Fisheries Review summarized the corporate position. The industry refused to replace nitrite with extended heating, and their reason could be summed up in one sentence: ‘The complaint of industry is, however, that they are not equipped to use that alternative and, moreover, use of this alternative results in a product showing excessive thermal damage.’54 When the FDA carried on regardless and regulated the length of the heating process, the industry took the administration to court. And they won: industry lawyers managed to obtain the concession that fish prepared following the FDA’s norms might end up less appealing due to the extended heat exposure, to the extent that the products could be ‘commercially unsaleable’.55

         And that was that. Forty-five years on, smoked salmon is still treated with sodium nitrite in the USA: today, only a minority of US manufacturers eschew the use of nitro-additives. The FDA never managed to revoke the authorizations: strangled by legal red tape, the agency finally threw in the towel at the end of the 1970s, to the massive benefit of the nitrite curers.

         But this was nothing more than a dry run for a much bigger conflict to come. The decisive battle was not over smoked salmon, but meat …196
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            CHAPTER 13

            WARNINGS AND DENIALS

         

         In October 1969, the US Department of Agriculture held an emergency meeting with the meat-processing companies to discuss nitrite and cancer. The problems that lay ahead were already flagged up in the first public pronouncements: in an article entitled ‘Do we make carcinogens from nitrites we eat?’, the journal Medical World News reported one of the scientists of the FDA exclaiming: ‘The truth is we don’t need the nitrites nearly as much as we once did. But color is now an important part of a processed meat product. If corned beef didn’t look the way it does, it would start tasting different.’1 The US Senate summoned oncologists and biochemists to appear before it between 16 and 30 March 1971. In an article entitled ‘Meat color additive linked to cancer’, the Washington Post reported: ‘A medical researcher said on Capitol Hill yesterday that a needlessly large cancer toll is the possible price Americans pay for the chemical treatment of ham, other cured meat products, and smoked fish to keep them pink, red or otherwise appetizingly colored.’2 The popular press picked up the story: ‘Health warning on meat cosmetic’ (Daily News);3 ‘Cured meats yield cancer causatives’ (Evening Star).4

         After the way they had folded to the smoked fish producers, there was a suspicion that the FDA and the Department of 198Agriculture were unwilling to take on the big processed meat manufacturers. The New York Times reported a throwaway comment made by the chief toxicologist of the FDA: ‘I’m sure the nitrosamines are a carcinogen for humans. I’m sure we’re exposed every day to carcinogenic substances. I’ve even quit smoking, but I like bacon and hot pastrami as well as anybody.’5

         ‘WE FEEL QUITE DEFINITELY WE’VE GOT A BIG PROBLEM’

         The nitrite curers received powerful support from politicians representing the ‘meatpacker states’ (such as Illinois, Wisconsin, Texas) and the large industrial farming regions, especially Iowa. The challenge of doing without nitrite was a huge one and had major implications beyond the meat-processing plants. The largest of the factory farms produced between 100,000 and 250,000 hogs per year.6 Pig meat production was not only enormous in scale, it was highly mechanized: the amount of human labour required to raise a swine (from birth to slaughter) was less than two hours per animal. The ‘farmers’ bought piglets from specialist operators (the leading pig-breeding firm had a battery of 28,000 sows) and fattened them up as quickly as possible in strictly confined spaces.7 That good ham and bacon could be achieved using this method was largely due to the nitro-additives; without them the mediocre quality of the meat would be more obvious, particularly in terms of its myoglobin content.8

         The industry and the cancer specialists went head to head: the meatpackers denounced the ‘present day advocates of disaster’, and the secretary of agriculture came to the defence of the meat-processors, condemning ‘the adverse propaganda which diet and health faddists have heaped upon pork’.9 He declared: ‘The ironic thing is that the food faddists and extremists are fretting about the safest and most nutritious food supply the world has ever known – and to make it even more absurd, food additives and 199modern processing are the factors helping provide that safety.’10 In the Chicago region, the epicentre of industrial meat-processing, the trade press came up with spurious statistics to rubbish the warnings. According to Farmer’s Weekly, a man of average build would need to eat 25,000 pounds of bacon each day to be exposed to any risk of cancer. ‘Since 70 percent of the weight of bacon is lost during cooking, the human would have to purchase nearly 82,000 pounds of bacon per day.’11 Esquire drew attention to the public relations campaigns led by the American Meat Institute (AMI), the main arm of the meatpacking lobby: ‘The A.M.I. also passes out statements to debunk their critics that have absolutely no basis in reality, such as claiming that “for a human being to run any risk from eating bacon he would have to consume 46,000 pounds per day every day of his life”.’12

         Under pressure from the press and consumer groups, the US Department of Agriculture promised in March 1972 that it would set up a panel of experts to look at nitrite and nitrosamines.13 But when this committee finally assembled, it was evident that it was primarily made up of scientists co-opted by the manufacturers, and at its head the secretary had appointed one of the most passionate supporters of nitrite curing.14 To one observer, it seemed that ‘this panel and USDA are not seeking an answer to the question “how can the hazard of nitrite be minimized”, but have re-phrased the question to read “how can the hazard of nitrite be reduced without inconveniencing the meat industry”.’15 A few months later, the Washington Post indicated that a congressional committee of enquiry ‘charged that federal agencies have known about the potential dangers for years but made “no serious effort to reduce the unnecessary exposure of the public to nitrates and nitrites” while awaiting proof of their potential for causing cancer’.16 Several industry spokesmen constantly obfuscated the issue by repeating that there was no proof that nitro-meats caused cancer or contributed to it. Nothing was known for certain, they 200claimed, it was all unbelievable, nothing had been proved, it was impossible, it simply wasn’t true … Until a journalist from the Washington Post finally managed to extract an admission in October 1975: ‘We feel quite definitely we’ve got a big problem’, said Dr Richard Greenberg, vice-president and chief chemist of the giant meat-processor Swift.17 The newspaper explained: ‘A top official of one of the largest meat-processing companies has acknowledged that cancer-producing agents are formed when bacon is fried, but does not believe that bacon should be with-held from sale until the problem is solved.’18

         Meanwhile, there was an increasing amount of research on carcinogenic compounds in processed meat.19 In 1969, the WHO organized a number of meetings on the topic of nitroso compounds, and this led to the International Agency for Research on Cancer dedicating its very first monograph (1972) to nitrosodimethylamine. The agency subsequently examined other nitrosamines (fourth monograph, 1974) and in late 1975 convened an international conference. The research focused primarily on nitrosamines wherever they occur: those that appear in fried bacon and when nitro-meats are digested; those found in industrial environments (sodium nitrite is used in the vulcanization of rubber and in treating sheet metal); those that crop up in beer if the hops are not properly treated; those – by far the most common – that poison tobacco smoke (when burnt, the nitrate contained in dried tobacco leaves reacts with amines).20 In 1977, the IARC devoted an entire monograph to the problem of nitroso compounds.21 There were numerous other scientific conferences, such as the two rounds of a large International Symposium on Nitrite in Meat Products, which were held in Holland in September 1973 and September 1976 and brought together specialists in toxicology, chemistry, microbiology and public health. Not even the US Department of Agriculture could keep turning a blind eye to the scientific evidence.201

         A BIGGER MONSTER: THE BOTULISM BOGEYMAN

         In 1977, the election of Jimmy Carter as US president ushered in a more interventionist American administration. The new assistant secretary of agriculture declared that, ‘when faced with problems such as the nitrite one, government can either ignore the health problems or it can help consumers and business adapt to the changes that will be required’.22 The new head of the FDA, a biologist, noted: ‘as science becomes more sophisticated, and as processed foods become more and more a part of our diet, we must expect occasional bad news about substances we thought safe.’23 In a press release addressed to consumers, he explained why foods that had been found to be carcinogenic in tests on animals must be quickly withdrawn from human consumption: ‘Even if it were ethical, it would still be impractical, for example, to expose 20,000 persons to a suspected carcinogen for the required years and under the dietary and other restrictions necessary to identify perhaps the one person in the 20,000 who might get cancer from the substance. And while one cancer in 20,000 sounds rare indeed, it still adds up to more than 10,000 cancers in a population of two hundred million plus.’24 On the recommendation of cancer specialists who had studied nitroso compounds, the FDA and the US Department of Agriculture sought to drastically reduce the authorized levels of nitrite, and indeed reduce them to zero whenever possible. They recommended that harmless alternatives should be used for the coloration of processed meats. When a preservative was really necessary for protection against bacteria, nitrate and nitrite should be replaced with non-carcinogenic anti-bacterial agents, such as lactates and sorbates. This attempt at reform met with fierce resistance from the industry.

         Firstly, the manufacturers claimed that the nitro-additive was essential to the taste of the meat. Scientists working for the AMI 202claimed that ‘The most important organoleptic* reason for using nitrite is its striking effect on flavor.’25 They pointed to studies indicating that nitrite-cured sausages were tastier: in tests, on a scale from 0 to 9, sausages without nitrite received a score of 4, while nitrite-cured sausages received scores between 5 and 6.2.26 Consumer groups dismissed the claim by pointing out that the flavour could be adjusted using spices instead. Anita Johnson, a lawyer representing the Environmental Defense Fund, argued that achieving a good taste was ‘a trivial reason for exposing consumers to a hazard of cancer’.27

         Over the course of the 1970s, meat scientists working for the industry ran a variety of tasting tests in order to assess the effect of nitrite curing on the flavour of processed meats. The final report of the expert committee set up by the American Meat Science Association showed no marked preference either way: ‘In some tests, panelists have preferred the product containing nitrite. In other studies, tasters had equal preferences for the meat products prepared with or without nitrite.’28 Given its economic importance, bacon was subjected to particular scrutiny by the biochemists from the US Department of Agriculture. Firstly, they compared commercially produced bacon with bacon cured without use of nitro-additives. They concluded that: ‘panelists rated the flavour of the no-nitrite bacon comparably with that of a popular national brand bacon.’29 Then they prepared batches of bacon with and without nitrite and blind-tested them on a panel of 1,000 people. The results showed that, contrary to what the industry claimed, nitrite was not necessary to create the distinctive taste of bacon. The ministry researchers concluded: ‘bacon with flavour acceptable to the average consumer can be made by processing with salt and no nitrite.’30

         203As the warnings about cancer became ever clearer, one single argument came to the fore. Turning the whole debate on its head, the meat-processing lobby made the audacious claim that nitrate and nitrite were in fact not dangerous, but rather absolutely essential as protection against an even more terrifying danger. Introducing a ban on nitro-additives, they claimed, would lead to botulism-induced carnage. The scientific director of the AMI explained that the botulism toxin was so potent that a glassful of this poison would be enough to wipe out the entire population of the planet.31 The director of a scientific committee attached to one industry lobby developed the theme: ‘if the right conditions existed in our meat-processing industry for the growth of the bacterium, everyone who ate this meat would be killed by botulism.’32 At a congressional hearing, he made out that botulism was still endemic in certain ‘less developed’ countries – in particular, he said, in France and Spain.33

         Another lobbyist claimed that if a consumer bought meats that hadn’t undergone any treatment with nitrate or nitrite, he would be ‘toying with death’.34 He even claimed that the manufacturers who used harmless colorants risked turning their meat into ‘a pleasant smelling, pleasant tasting and colorful death trap’.35 Even the most conservative estimates sent a shiver down the spine: one newspaper in Tennessee quoted the warning given out by the lobbyists that ‘banning nitrite could save, say, 2,000 lives from cancer each year and lose 10,000 to food poisoning’.36

         WE’VE BEEN HERE BEFORE: SULPHITE AND ‘GERMS’

         In July 1972, the trade magazine Food Manufacture suggested that ‘There has been conflicting opinion concerning the need for nitrite in cured meat products’.37 It reported that a chemist in Chicago had just published results proving that nitrite was required to prevent botulism: ‘According to the American Meat Institute who 204commissioned research into the subject, the unblemished botulism safety record of canned cured meat products in the USA may be due to the use of nitrite in their processing.’38 From the outset, this was treated with suspicion, since 70 years earlier manufacturers had used similar arguments to justify the addition of other controversial chemicals, particularly sodium sulphite (or ‘sulphite of soda’).

         Like nitro-additives, sulphite reacts with haemoglobin to create a deep, long-lasting red bloom, which allows sausages and mince to have a longer shelf life without losing their colour.39 The two methods function according to a similar chemical principle: in the case of nitrite, the colour appears because nitric oxide binds to haemoglobin; in the case of sulphite, the agent is sulphur oxide.40 In 1904, a chemist at the Preservaline Manufacturing Company explained that ‘the most noticeable action of sodium sulphite on meat is the production of a beautiful bright red color’.41 He pointed out that ‘in the presence of nitrites, the meat becomes a ruby red; in the presence of sulphites the meat becomes a scarlet red’.42 At the same time, Heller & Co. were vaunting the merits of their sulphite-based additive Freeze-Em: ‘There are few stomachs that are not whetted to keenness by appearances, and there are few pocketbooks that are not reached through the stomach. […] The various preparations of Heller give meats such a delicious look as to make them appeal at once to the eye, and it is only necessary for the dealer to use them on his meats in order to attract trade and stimulate the appetite.’43

         But when the American government wanted to ban use of sulphite in hamburgers and sausages, the additive manufacturers made out that sulphite was indispensable – not for colouring, but to protect the meat ‘against germs’. Some manufacturers even funded ‘scientific’ studies which demonstrated that banning sulphite would cause epidemics, particularly among the most vulnerable: children, the elderly, the sick.44 And when the health authorities introduced restrictions, the Preservaline Manufacturing 205Company took the administration to court, building their case on the argument that sulphite was not a colorant but an anti-bacterial agent.45

         A chemist and pharmacist called Robert Eccles carved himself out a profitable niche by defending dangerous additives on behalf of manufacturers.46 Since bactericides allowed products to be sold whose bacteriological condition left something to be desired, Eccles maintained that banning certain additives adjudged to be dangerous would harm less well-off consumers. At a conference entitled ‘The Consumer Interest in Food Preservatives’, he explained: ‘The Pure Food Law has tended to send to the garbage heap great amounts of perfectly wholesome articles, that by coloring, spicing, and putting up in dainty form, were sold at low rates. […] The butcher, who formerly was permitted to use his perfectly wholesome scrap meat in the manufacture of Hamburg steak, must now either defy the law or lose a large part of the trimmings. This loss, that at first falls on the dealer, soon goes home to the consumer.’47 Consequently, ‘The fight against preservatives, when simmered down to its last analysis, is simply a fight against economy, and a fight in favor of costly methods, that raise the cost of living upon the poor.’48

         As far as Eccles was concerned, all the purported dangers of food additives were imaginary, based on pure ‘superstition’.49 To the delight of his clients, the rich food processors of Chicago, he stated that it was necessary to treat all food products with powerful germicides in order to protect the population against ‘typhoid fever, diarrhoea, dysentery, cholera, cholera morbus, consumption, scarlet fever and diphtheria’.50 The systematic addition of chemical bactericides to food was in his view justified, because ‘To allow these germs to multiply on meats, sausages, milk, puddings, oysters, jellies, ice creams, custards or fish is a terrible thing’.51 He declared: ‘To say that preservatives are injurious to health may or may not be a sufficient reason for objecting to their use. If the 206injury they cause is less than the injury done by poisonous toxins, why not choose them in preference to the toxins?’52 It was a trick question; by presenting the issue as a choice between only two options, Eccles omitted to mention that there were other techniques that guaranteed complete safety without the added risks of using sulphite. As the doctors advocating for the Pure Food laws put it, ‘foods can be preserved for a proper length of time in wholly unobjectionable ways, namely, by cold storage, desiccation, and sterilization. The only excuse for chemical preservatives is that it is cheaper and more convenient to preserve foods in this way than by any of the other methods.’53

         Even though sulphite was banned in the end, fraudsters continued to use it in meat products.54 The public authorities had to warn consumers: ‘be not deceived by color, for it sometimes “happens”, in violation of pure food regulations, that meat wears an artificial complexion, purchased at the drug store.’55 Just a few short years before the nitrite affair, a number of sulphite-related scandals made the news, and in the 1950s it was necessary to threaten perpetrators with imprisonment in order to put a stop to use of sulphite.56 On each occasion, the offenders swore that they weren’t interested in the colouring effects of sulphite, but that they felt obliged to use it to protect the consumer ‘only because it arrests the spread of bacteria’.57

         NO REPLACEMENT?

         Aware of these relatively recent infractions involving sulphite, one of the American doctors and activists who were seeking a ban on nitrite in the 1970s noted: ‘There is little doubt that nitrite can prevent the growth of bacteria. The big question is whether, in commercially cured fish and meat, it actually is needed.’58 In the journal Science, the cancer specialist William Lijinsky noted: ‘Consistency would demand that food manufacturers add nitrite 207to all products in which botulism hazard exists. One can assume that this is their recommendation for vichyssoise soup and processed mushrooms, large batches of which have been recalled in the past year or so because of the finding of Clostridium botulinum contamination in some samples.’59

         From the very start of their enquiries, US congressmen realized that there were strong reasons to suspect the validity of the arguments put forward by the industry: the use of a chemical antiseptic could no doubt be justified in certain ‘at risk’ products, where the manufacturer wasn’t able to follow proper rules of hygiene, but it didn’t appear to be necessary for all the others. In a report entitled ‘Need for nitrites in meat to prevent botulism questionable’, a congressional committee noted in 1972: ‘The subcommittee’s investigation, however, did not uncover persuasive evidence that the nitrites are required for this purpose except in special cases, such as canned ham.’60 One congressional subcommittee was astonished that, in a technologically advanced country such as the USA, manufacturers claimed that it was impossible to devise ‘adequate processing, packaging and sanitation practices to protect the public against botulism without the need for questionable chemical preservatives’.61 The New York congressman Jonathan Bingham pointed out that ‘a number of food processors in our country use other safer additives to check botulism’.62 This was backed up by consumer groups who stressed that ‘alternative means of safe processing are available which do not involve risks such as those posed by nitrite’.63

         Newsweek magazine later confirmed that alternative preservatives did in fact already exist.64 Manufacturers of chemical products were offering solutions based on sorbate, which eliminated all microbiological risks and ensured a long shelf life.65 Sorbates had the advantage of not instigating carcinogenic compounds, but according to the meatpackers they were unsatisfactory because they didn’t have the same colouring action as 208nitro-additives; even today, sorbate is often seen as an ideal alternative additive that ensures a long preservation of processed meat products, but the industry tends to reject it, largely because it has no colorant effect.66

         In the 1970s, a company producing sorbate additives lamented: ‘There’s no place for a replacement as long as nitrite is available.’67 A chemical company even offered a ‘sorbate-nitrite mixture’ which contained a very small quantity of nitrite – just enough to fix the colour.68 By using this procedure, microbial stability and an extended shelf life would be delivered by the sorbate, while the nitrite would provide the organoleptic advantages. Another manufacturer patented an additive that could ‘reproduce the effects obtained with nitrites in cured meat products by means of a composition of authorized food additives’,69 this being a mixture of sorbate and a red colouring agent. But this product didn’t enthuse the meat-processors either: at a Senate hearing, one of the principal defenders of nitrite curing explained: ‘The limitation of this system is that it can only be used in emulsion-type products. It can be used in frankfurters and bologna, but the red dye would dye bacon completely red, so that both the lean and fat portions of bacon would be colored red.’70

         Other methods were considered, in particular using gas. A 1971 confidential report by British researchers stated: ‘Colour of meat: No substitute for nitrite in the production of traditional red colour in cured meat, had yet been found. It was suggested that carbon monoxide should give this red colour. Dyes cannot be used because they colour both lean meat and fat.’71 That same year, industrial meat-processors in London suggested replacing sodium nitrite with sulphur dioxide with just a small added dose of nitrite (just enough to ensure a regular colour).72 In 1972, a confidential report by the FDA made clear that ‘in a study of substitutes for colour production in cured meat as alternatives to nitrite, some 120 compounds had been screened, of these some 20 209gave colour changes but the colours were either the wrong shade or not stable’.73

         This shows up the double game the producers were playing: they claimed that nitrite treatment was indispensable to combat bacteria, but they refused to replace nitro-additives with less noxious antiseptics, on the grounds that they didn’t colour as well.

         CURIOUS TIMING

         The press noted that the ‘botulism’ justification had only really made an appearance very late in the day, exactly when the carcinogenic effect of nitrite-treated meat was starting to become evident. In 1976, the Washington Post observed: ‘The meat industry claims that sodium nitrite is essential to prevent the formation of the deadly Clostridium botulinum spores, which can cause death if ingested. But this claim is recent. The meat industry has fallen back on it since questions about the safety of nitrites have been raised. Previously the industry said it used nitrites primarily to give meats their flavor and characteristic reddish color.’74 Another journalist noted: ‘It was only in the 1960s that the FDA began approving new anti-botulinal uses of nitrite, and it was only after the consumer challenges to color-fixing uses in this decade that the meat industry began claiming that the main reason for nitrite use was to prevent botulism.’75

         Wherever you look – France, Germany, the UK, the USA – this so-called ‘indispensable anti-botulinal function’ of nitro-additives was never mentioned before the 1970s in the regulatory and technical literature. Nitro-additives had been discussed in countless publications which described their advantages: the immediate appearance of an enticing and lasting colour, the evenness and consistency of coloration, the answer to problems of hygiene in factories, the simplification of production and transportation, the extended shelf life, etc. Indispensable protection against botulism 210was never brought up. The same goes for the numerous patents relating to nitro-additives, which make no reference to botulism, not even in veiled terms.76

         What is the reason, for example, why the botulism question was not mentioned in the regulatory texts concerning nitro-additives that were adopted during the first half of the twentieth century? How can it be the case that ‘microbiological safety’ was the real reason for the use of nitro-additives when the original US regulations (1925) stipulated precisely: ‘The function of sodium nitrite in the curing of meats, like that of sodium nitrate and potassium nitrate, is the fixation of the red color […] Neither the nitrates nor nitrites are of any particular value as preservatives in the quantities used.’77

         How credible is it that the true purpose of nitro-additives was to combat botulism when in 1948, at a meeting with officials from the US Department of Agriculture, the expert from the FDA declared that their use was questionable as long as their function was ‘merely improving the appearance or shelf life’?78 In the 1965 book Regulations Governing the Meat Inspection of the United States Department of Agriculture, which contained all the rules applying to meatpacking factories, the description of nitro-additives was unambiguous, as it indicated: ‘purpose: to fix colour’.79 That same specification can be found in the archives of the British Ministry of Agriculture, Fisheries and Food, in the files for 1968.80 Decades earlier, the minister and his advisers were openly discussing ‘regulations which would allow the use of nitrite for colouring purpose – and that is what it is really wanted for’.81 For his part, the official in charge of additives at the British Ministry of Health noted in 1942 that nitrite was added to meat products ‘in order to preserve their colour and not for the sake of its preservative qualities’.82 Not a single word about botulism.

         Similarly in the French archives: the question of botulism is not even mentioned in the report of the Académie de médecine 211of June 1964 which gave assent to the use of nitrite,83 or in the letters that the industrial meat-processors sent in June 1963 to the Ministry of Agriculture to request authorization for the use of sodium nitrite.84 The Manuel de l’apprenti charcutier (Manual for the Apprentice Charcutier), published in 1962 as the industry textbook for young French professionals, stated without any ambiguity that nitro-additives were ‘not necessary’:85 nitro treatment was ‘optional’,86 only essential if the producer wished to ‘give the meat that nice, appetizing pink colour that the charcutier always looks for in his hams and other cured meats’.87

         In short, before the problem of cancer reared its ugly head, meatpackers were not claiming that nitro-additives were indispensable for microbiological security. The botulism justification seems to have appeared out of nowhere, plucked like a rabbit out of a hat, at the precise moment when nitro-additives were beginning to be suspected of causing cancer.88 Urged to prove that this was more than merely an opportunistic justification, the processed meat industry has failed to come up with any adequate explanation.

         QUESTIONABLE EXPERTS

         This strange ‘reorientation’ of nitro-additives in the 1970s was all the more intriguing given that this notion that they were irreplaceable as protection against botulism was conjured up by scientists widely known to have links to the industry. One of the first authors to insist on this ‘anti-botulinal function’ of nitrite,89 Michael Foster, happened to be the chair of a ‘Committee of Food Protection’ that was heavily criticized for its industry connections.90 In his technical work during the 1950s, Foster himself had shown that the use of a nitro-additive was not always indispensable for microbiological safety.91 Nevertheless, he recommended the use of nitro-additives to prolong the life of products and to 212improve their look. Alongside his academic work, Foster had been a director of one of the largest manufacturers of chemical colorants in Chicago. In particular, the firm produced a colouring agent for hot dogs known as ‘Orange B’, which ended up being condemned by the FDA.92 The company also sold synthetic colorants to drinks manufacturers with the reminder that: ‘Color is the first overture your product makes to a prospect. Is that color as inviting as it could be? Does your color help make as many sales as it should?’93

         Described as ‘a staunch defender of food additives and a vociferous opponent of consumer groups’,94 Foster headed up a research centre near the base of the giant meat-processing firm Oscar Mayer & Co. in Madison, Wisconsin. Created in 1919, this company had been one of those that had profited most from the legalization of sodium nitrite in 1925. By the systematic use of nitrite curing, Oscar Mayer had become one of the leaders in plastic-wrapped bacon and the largest producer of nitrite-treated hot dogs in the world.95 When the carcinogenic effects of nitrite curing began to be known, the whole prosperity of the city of Madison seemed to depend on this enormous nitro-processed meat factory, the largest private employer in the region.96 (Even today, Wisconsin is the US state that has the largest number of processed meat factories.) In the 1970s, Foster’s institute was described as ‘ensnared in a web of corporate connections’.97 Over the years, a disproportionate number of articles on the ‘necessity of nitrite’ has emerged from a handful of Madison laboratories largely funded by the processed meat industry. And that same slant has been evident when it comes to the issue of cancer: since the beginning of the 1970s, a small group of industry-funded researchers in Madison has produced a large proportion of the publications that call into question the carcinogenic effect of nitrite-cured meat.
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            CHAPTER 14

            THE ‘NO ALTERNATIVE’ LIE

         

         As early as the 1970s, it was clear to American observers that the industrial meat-processors were being economical with the truth when they claimed that it was impossible to cure meat without recourse to nitrate and nitrite. Because even in the USA it was possible to find dozens of small- or medium-sized producers who did not use nitro-additives at all – without incurring a single case of botulism due to their products. Meat scientists had shown that it was possible to make cured meats that were perfectly safe without needing to use carcinogenic additives.1 Consumer groups suggested that, given a bit of time, the public would adapt to non-nitrited meats and appreciate them just as much as the products with which they were familiar: admittedly they would not have the same colour, they would not last as long, they would need more care and more time to produce, but these drawbacks seemed entirely reasonable since they would remove a cause of cancer.

         IS NITRITE-FREE CURED MEAT ‘IMPOSSIBLE’?

         The most astonishing achievement of the nitro-meat industry was to convince critics that it would give up using carcinogenic additives ‘once an alternative method has been discovered’. ‘There are no good alternatives for nitrite’2 was the mantra of the president of the AMI; ‘none of the proposed substitutes for nitrites works very well’, echoed one of his allies;3 ‘I don’t know how long it will 214take to find a chemical substitute; it could be tomorrow and it could take years’,4 chipped in another chemist in the nitrite camp. In fact, alternative methods had always been available, but the US industry refused to adopt them because none were as profitable as using nitrate or nitrite. When it came to raw ham, for example, only a few American producers knew how to use the traditional European technique: at the end of the 1970s, a report by the American Meat Science Association noted that ‘at least 13 federally inspected commercial producers of dry-cured or country hams use no nitrate or nitrite in their products. Most of these are relatively small producers.’5

         At the same time, an internal report by the US Department of Agriculture (USDA) listed the manufacturers who did not use nitro-additives. For years, the nitro-meat-processors had lobbied the administration to prevent non-nitrite-treated products being sold under their usual name (‘bacon’, ‘frankfurters’, ‘wieners’, etc.). The meatpackers who used nitrite opposed the nitrite-free development because, according to them, it risked making consumers ‘unduly concerned’.6 In their report the USDA experts wrote: ‘Presently, there are approximately 34 establishments which market nitrate and/or nitrite-free processed meat products under 168 different product labels. The majority of these are sausage-type products. Since these products cannot be marketed under traditional product names, consumers are, in many cases, unaware of their existence or do not associate their current name with the traditional cured product. This information issue has slowed development of the market.’7

         The Center for Disease Control in Atlanta confirmed that the processed meats made without nitrate or nitrite had not caused any cases of botulism.8 Consequently, the Washington Post expressed surprise in September 1977 that the large corporations were claiming that it was impossible for them to operate without using carcinogenic additives: ‘However, small manufacturers have 215been producing nitrite-free products for years, using other means to prevent the formation of botulism spores.’9 Eighteen months later, the Washington Post reiterated the point: ‘Ever since questions first were raised about the possibility that nitrosamines (a combination of nitrites and amines) might cause cancer, meat-processors have insisted that without the nitrites, which color and flavor processed meats while preserving them, products would be subject to contamination with Clostridium botulinum – the botulism toxins often fatal to humans. Despite this position, numerous small, local manufacturers produce nitrite-free meats sold in natural food stores or farmer’s markets.’10

         Consumer groups listed the supermarket chains that stocked them. The public learned that the company James Allen & Sons of San Francisco had been making additive-free sausages since 1971. One meat scientist explained: ‘The uncured frank has a greyish white color and must be processed to a higher internal temperature than the normal product. Also, extreme sanitation measures and fast packaging are necessary to maintain quality standards.’11 These sausages were sold in 26 stores. ‘The Berkeley Co-Op, for example, has marketed such a product for some time with great success’, said an article in Science in 1972.12 The New York Times reported sampling the products of a firm in Philadelphia which offered ‘frankfurters that differ from the standard variety only in that they were free of nitrates and nitrites. They looked surprisingly normal, a sort of brownish red in color, and except for a dry, slightly rubbery texture, were almost indistinguishable from a normal garlic and pepper flavored hot dog.’13 These hot dogs were sold in Pennsylvania, New Jersey and Washington, DC. One group of meat scientists noted in a list of nitrite-free processed meats they had drawn up: ‘One type of pre-cooked nitrite-free product which deserves further mention is the “white hot”, which is indigenous to certain areas of New York State. This product is basically a non-smoked, nitrite-free hot dog which is marketed in the same 216manner as traditional hot dogs containing nitrite. Production of white hots is believed to date back more than 100 years. In areas of high popularity, one white hot is supposedly consumed for every 5 cured hot dogs which are eaten.’14

         The New York Times informed its readers of the shops in Manhattan where they could buy nitrite-free sausages as well as pepperoni for pizzas.15 In another article, the newspaper noted that ‘there is a very good nitrite-free bacon, Nodine’s, sold by many butchers and small markets’.16 As for ham, ‘nitrite-free ready-to-eat ham is available at Zabar’s for $3.99 a pound; baked and glazed it is $4.99. New York state country-style nitrite-free ham is available at $6.50 a pound by the slice from Dean & DeLuca or $5.50 a pound for a whole ham.’17

         Some distributors offered their meats frozen, as a way of ensuring long shelf life despite the absence of additives. But some processors sold their products in their usual form. The Washington Post published a photo of a woman ‘frying nitrite-free bacon at breakfast yesterday for reporters’18 at a press conference organized by a meatpacking firm launching its new product range. Under the headline ‘Nitrite-free bacon spices controversy’, the newspaper reported: ‘In a move that may undercut both industry and government arguments that cured meat products are unsafe if they do not contain sodium nitrite, Gwaltney, a Smithfield (Virginia) meat packer, has begun selling nonfrozen, nitrite-free bacon under the label Williamsburg Old-Fashioned Cure Bacon. The first company to do so on a large-scale commercial basis, Gwaltney products are sold along the East Coast in conventional supermarkets.’19 The article concluded: ‘The company’s bacon sales last year were about $20 million. This year Gwaltney is “conservatively” projecting that the nitrite free bacon will gross about $1 million.’20 In a newsletter, the US Department of Agriculture noted soberly: ‘a centuries-old method of preserving food has resurfaced in the search for nitrite alternatives: salt curing.’21217

         NITRITE V. NITRITE-FREE

         In several towns, schools switched over to nitrite-free meals; the education authorities were delighted with the result. In Buffalo (New York State), one school official declared: ‘We used nitrite-free hotdogs all last year with very good results. The kids all like them. The paler color, according to reports, has not been a detriment at all. We explained to the children what we were doing and they accepted it very well.’22 Likewise, the Wall Street Journal noted that nitrite-free processed meat ‘has been around for a while’23 and seemed to be more and more in favour – to the extent that Safeway supermarkets had started selling it. The newspaper pointed out that its development had been hindered by the inequitable rules imposed by the administration: ‘the Agriculture Department requires such unappetizing names as “beef-cooked sausage” for hot dogs and “uncured sausage” for cold cuts.’24

         A Washington Post editorial stressed the cancer risks attached to nitroso compounds and noted: ‘Although these health hazards have been known for a long time, the Department of Agriculture diddled and fiddled over the danger and, according to small meat-processors, made it as tough as possible to distribute these kinds of meats without putting nitrites in them.’25 The magazine Business Week reported on a chain of grocery stores that sold nitrite-free hot dogs in its eleven branches. The article closed by depicting an Arkansas-based manufacturer who had been producing nitrite-free meats for ten years and selling them all across America. The director of the company, Warren Clough, declared: ‘It’s so simple, no one believes us.’26 He described how ‘We’ve had an uphill battle to get the public to accept a product without the red color, but now the tide is turning because people know the red color means another preservative.’27 Esquire also did a piece on an Iowa-based manufacturer who eschewed nitro-additives, labelling him ‘the rebel meat-packer’. This entrepreneur told how ever since he 218had developed a procedure for making bacon without nitrite, his competitors had never stopped attacking him: ‘they’re doing their damnedest to destroy us’.28 They accused him of ‘trying to capitalize on the cancer scare’.29 Repeated, incessant bureaucratic and legal hurdles prevented him from selling his product under the name of ‘bacon’, and indeed most nitrite-free producers encountered administrative obstacles at every turn. The Wall Street Journal described another manufacturer, in Tennessee: he too made nitrite-free bacon, but lawyers acting on behalf of the authorities informed him that he was not allowed to call it ‘bacon’. Discouraged, he finally threw in the towel.30

         In the end, even the US administration recognized that this permanent war against nitrite-free producers was not in the public interest and indeed was a misapplication of food safety laws in favour of the nitrite curers. Assistant Secretary of Agriculture Carol Foreman exclaimed to a Senate committee in 1978: ‘I think it is incredible that we have prevented a group of people who want to do business in a fashion that appears to be safe and appears to have some consumer demand from doing business in that fashion. I don’t think the Federal regulations were ever intended to be used that way and you don’t want them to be used that way.’31 Commenting on the systematic obstruction faced by innovative nitrite-free processors, a lawyer from an NGO called Public Citizen railed: ‘One would think that the Government would encourage such enterprising business. […] Instead, it is discouraging the sale of nitrite-free products, an action which I am sure was applauded by the processed meat industry. The Department of Agriculture should be acting to eliminate the use of nitrites in meats, which would be applauded by consumers.’32

         Finally, when the US Department of Agriculture put an end to regulatory restrictions in September 1979, the promoters of nitrite requested that no product made without nitrite could legally be called a ‘hot dog’ (some of them suggested the term ‘cold dog’)33 219and they took the government to court over the issue.34 The specialist newsletter Food Chemical News noted: ‘The Department of Agriculture has found itself in the ironic position of defending the safety of meat products which do not contain nitrite or nitrate’,35 in particular by producing an affidavit from Dr Ralph Johnston, head of microbiological services at the Department of Agriculture. In the scientific documents and his testimony presented in court, Dr Johnston explained that experiments carried out in the department’s own laboratories had shown that meats could be processed without nitro-additives and involve no risk of botulism. According to Food Chemical News, ‘The affidavit and the brief also noted that the meat industry has had precooked pork sausage links without nitrite on the market for 10 years without a botulism case. “In addition to the precooked sausage links, other nitrate/nitrite-free meats such as roast beef and bratwurst have been produced for years with no occurrences of botulism to my knowledge”, Johnston said.’36

         Nevertheless, nitro-meat producers mounted an ongoing propaganda campaign. Playing on public fears, industry front-groups distributed flyers containing terrifying warnings to consumers. One organization ran a campaign to promote agri-chemicals as the key to happiness and health (‘This includes eating processed foods – complete with additives – and using pesticides, herbicides and fungicides to enhance agricultural efficiency’).37 They published brochures against nitrite-free meats which screamed: ‘We cannot emphasize the point too strongly: UNCURED MEATS CARRY THE THREAT OF BOTULISM. Nitrites were originally put in meats to prevent botulism poisoning.’38

         THE PROOF IS IN THE PUDDING

         Observers were well aware that many companies were lying when they claimed that it was impossible to make healthy 220processed meats without the help of nitro-additives – you only needed to speak to older consumers, who could still remember how meat salting was traditionally done on American farms. In 1976, the New York Times presented the account of one of their readers: ‘The most fascinating and detailed letter came from 74-year old Sybil Ramsing of Laston (Pennsylvania). She describes the way her father and mother did their own butchering, preparing and curing of bacon, ham and sausages on the Indiana farm where she was raised. Her main point was that these meats had no preservatives. “Our meat didn’t spoil!,” she writes. “It looked brown like cooked, roasted or fried meat.”’39 Mrs Ramsing asked: ‘So maybe if we could figure out who started the use of nitrates and nitrites, and when and why, we might be able to figure out how to go back to the previously successful methods … Could it be that someone makes a profit by selling nitrates and nitrites and the “peepul” have been educated to want the red meat produced by use of profitable chemicals?’40 The New York Times remarked: ‘Certainly, she is correct in assuming that people have been conditioned toward red meat and there is no logical reason why they should prefer that color to the normal brown of cooked meat.’41

         The technical manuals produced for farmers indicated quite clearly that it was possible to make hams using either cooking salt alone or a mixture of cooking salt and nitrate. For example, in Alabama, a work published in 1912 by professors in the Department of Animal Industry of the main agricultural college describes in detail the different techniques for making ham, with and without nitro-additives.42 In another Alabama college, the professor of agricultural science George Washington Carver indicated that a nitro-additive was dispensable unless the farmer wanted to butcher the meat without refrigeration: for 100lbs of meat and 8lbs of salt, Carver recommended ‘4 ounces of saltpeter in hot weather, and 2 or none in cold weather’.43221

         Later, in the 1950s, many American farmers used nitro-additives, mainly because these chemicals speeded up the curing and hugely simplified the work involved. But many others didn’t; they continued to cure with cooking salt and apply the traditional rules of production: hygiene, slow maturing, temperature control. Just a few years before the carcinogenic effect of nitro-meats started to become evident, the US Department of Agriculture conducted an enquiry focusing on meat curing techniques among farmers. The results were published as a detailed set of statistics: in 1951, in addition to the animals they delivered to the processing plants, American farmers slaughtered between 12 and 15 million pigs each year, representing nearly 900,000 tonnes of meat. Some of this was consumed fresh, but the majority was cured.44 The enquiry broke farmers down into three groups: 41% of them used only salt; 26% used a proprietary mixture (salt + nitrite or salt + nitrate); and 22% a mixture of their own making, which contained nitrate or nitrite in half of all cases. The rest had no particular method or didn’t respond.45 The report showed, then, that in total less than half of American farmers used nitro-additives. The annual production of farmers added up to 700,000 tonnes of processed meat. Yet, with or without nitro-additives, there wasn’t a single case of botulism: everywhere, even on the ranches, adherence to rules of hygiene and traditional methods of production were enough to ensure microbiological safety.

         At an official hearing in March 1971, under oath, the representative of the US Department of Agriculture confirmed that over the course of the previous twenty years his office had not encountered a single case of botulism connected to meats processed without nitrate or nitrite.46 Even better: a report by a congressional committee included a detailed description of cases of botulism that had occurred in the USA between 1950 and 1963 based on exhaustive data from the US Department of Health.47 The report covered the whole of American food production: 222industrially produced foodstuffs, farm produce and home-made products. Over the fourteen years studied by the Department of Health, a total of 150 ‘botulinal events’ had been recorded. The list included cases of botulism caused by spoiled potatoes, undercooked olives, beans whose canning had been botched, and similar incidents caused by spoiled salmon and tinned fish, lobster, chicken pie, mushrooms, beetroot, spinach, peas, peppers, maize, etc. The congressmen were struck that there was only one mention of a pork product: a pig’s trotter in a jar of brine that had been inadequately prepared. In the fourteen years covered by the report, there hadn’t been a single case of botulism connected to ham, bacon, sausages, salami or corned beef: not one case in the massive tonnage of processed meat produced over the period in the USA, with or without nitro-additives.48

         To put it plainly, nitro-additives advocates were lying when they made out that it was not possible to process meats completely safely without using nitrate or nitrite: botulism was their bogeyman (which one dictionary defines as an ‘imaginary and terrible creature formerly evoked to frighten children and make them obey’).

         DISINFECT HAM OR DISINFECT FACTORIES?

         In fact, in the 1970s, it wasn’t botulism that the meat-processors feared, it was other bacteria, known as ‘putrefying bacteria’, which thrive in unhygienic factories and can lead to significant financial losses for the meatpackers.* The cancer specialist Paul Newberne remarked: ‘They can be a lot less sanitary in their plants, and so they can spend a lot less money cleaning up and using special equipment. Nitrite, you know, is an excellent disinfectant.’49 During a Senate hearing, one of the main allies of the nitrite lobby 223explained that antiseptics offered a guarantee to sausage makers because some of them might use meat ‘which may have erratic microbiological quality’.50 Noting that nitrite-free meat had an excellent record on microbiological safety, the cancer specialist William Lijinsky posed the question in January 1977: ‘The large meatpackers are not enthusiastic about such products and imply that they are not safe. Do they use nitrite to compensate for careless manufacturing practices?’51 At a Senate hearing he noted: ‘I think they are showing the quite natural conservatism of any business. They do not want to change, because it will cost them money. I do not blame them for that. However, when we are balancing risks to human health against commercial considerations, I think we have to come down in favor of protecting human health.’52 

         In the late 1960s, the insalubrious state of some meatpacking factories was well known. For example, in 1967, an official investigation had shown that around a quarter of American meat production was escaping the scrutiny of federal health inspections. Random spot checks by vets had revealed all sorts of rotten and unauthorized meat being used: the so-called ‘4-D’ meat, from animals arriving at the abattoir already dead, dying, diseased or disabled.53 During the summer of 1967, US congressmen had heard a long series of testimony from vets, sanitary inspectors and industry professionals.54 The inspectors had described workplaces full of garbage, rotten wood work tables that were never cleaned, dirty water trickling down from the upper floors, meat polluted with flies and pieces of faecal matter. For example, a sausage factory in Milwaukee was described as follows by inspectors: ‘The ceiling in the shipping room was deteriorated, crumbling, and falling on product. Particles of decomposed plaster was observed on the meat. Metal equipment was rusted and corroded. Employees lacked adequate hand washing facilities and were observed handling the rusted equipment and then handling meat products without having removed the rust from their hands. The toilet 224room for male employees lacked hand washing facilities. These male employees were observed coming directly from the toilet to the work table where they handled meat without washing their hands. Equipment coming in direct contact with meat product was contaminated with dirt and decomposed meat particles.’55 In such factories, chemical disinfectants compensated for the lack of even the most minimal and elementary standards of hygiene.56 In nearly every report it was said: ‘No control is exercised over excessive use of harmful chemicals such as sodium nitrite and sodium nitrate.’57 Both these substances were used to ‘secure’ the products, sometimes to disguise the first signs of putrefaction.58

         THE BIGGER THEY ARE, THE HARDER THEY RESIST CHANGE

         Reports of health inspectors had shown that by subjecting recalcitrant companies to strict controls it was possible to eradicate unhygienic practices.59 And yet, at the end of the 1970s, the large meat-processors almost unanimously refused to give up using nitro-additives, even in factories equipped with adequate refrigeration. Almost four-fifths of production was controlled by an oligopoly held by a handful of all-powerful corporations (Wilson, Swift, Morrell, Armour, Hormel, Oscar Mayer).60 For these mammoths, giving up nitrite meant a costly overhaul of their production process and a massive, disruptive change. The Washington Post summed up the situation: ‘we have a shelf-life problem, a merchandising difficulty. Without nitrites, it would be much more difficult for the great packers to manufacture those enormous varieties of sausage and luncheon meats and ship them every which way to supermarkets that often display them at near room temperature.’61 Following this analysis, ‘the decision to forbid such preservatives would be a threat to large, centralized food manufacturers’.62 In 1979, in an attempt to explain why the lobby of industrial meat-processors refused to give up using additives 225that made their products carcinogenic, the biochemist Ross Hall concluded crossly that ‘all this maneuvering is designed to avoid disturbing an established mode of processing and distributing’.63

         Paradoxically, it is the most technologically advanced companies that have fought the most to protect the status quo. They are the ones who presented the botulism problem as an insurmountable obstacle. On several occasions the press questioned representatives of the nitrite lobby: since some meat-processors had managed to do without nitro-additives, why couldn’t the others follow suit? At public sessions with expert panels set up by the US Department of Agriculture, doctors and consumer groups put pressure on the producers to turn to less dangerous methods. At one such session in the mid-1970s, the microbiologist Michael Jacobson, the director of an NGO called Center for Science in the Public Interest (CSPI), described a local butcher who ‘makes nitrite-free bacon and ham, just like his father used to do. He uses a salt and pepper cure. He spends more time than Oscar Mayer to cure his products, he has a small-scale operation, but people buy his products. His bacon costs $2 a pound, just one penny more than what Briggs bacon costs at the supermarket.’64 The representatives of the large meatpackers did not respond. At another meeting, Jacobson pointed out that they could simply pasteurize their products, use non-carcinogenic preservatives or even freeze them. But it was a dialogue of the deaf: the official record shows that Richard Greenberg, the scientific director of the Swift company, ‘replied that there was no denying that other methods of preservation could provide equal safety against botulism hazard’.65 But, he said, ‘the products would not be frankfurter or luncheon meat – they would be different products’.66

         A journalist from the Washington Post also addressed the members of that panel. She asked why they hadn’t examined the techniques employed by the producers who did not use nitro-additives. The response from the head of the committee of experts 226was positively Kafkaesque: he ‘replied that the production of salt-cured products is extremely small in volume and that clearly the large volume products are nitrite and nitrate cured; thus the panel should direct its attention to these products, and develop recommendations on nitrite and nitrate use which will reduce any potential hazard to a minimum.’67 Instead of examining the methods which allowed meat to be processed without use of sodium nitrite, the experts worked on the principle that it was impossible to ban the additive because it was indispensable as a colorant. Instead of seeking solutions in good faith, they put all their efforts into constructing arguments that could be used to justify nitrite curing.68 Dr Jacobson refused to fall into this trap. In a declaration recorded in the acts of the Senate, he nicely summed up the situation: ‘The goal should be to minimize human exposure to nitrite. Industry, keeping both eyes on its profits, has been trying to pull the wool over the public’s eyes by saying that there is no substitute for nitrite.’69
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            CHAPTER 15

            CONTESTING THE HEALTH ARGUMENT

         

         In 1977, the US secretary of agriculture and the US secretary of health approached the attorney general for some legal advice: if nitro-additives caused cancer, did the law oblige the health authorities to ban them, even if the producers maintained that they served as protection against botulism? The lawyers from the Justice Department replied that the law allowed food to contain traces of insecticide, fungicide and pesticide but expressly forbade the addition of a toxic or carcinogenic additive if there were other means available to manufacture safer products. The report from the Justice Department pointed out that the risk of botulism was not inherent to the processing of meat; the attorney general stressed that the risk was due to techniques that certain manufacturers chose to use and which they refused to adapt.1

         SAVING THE PINK

         At the end of 1977, the Food and Drug Administration and the US Department of Agriculture gave the industry an ultimatum: they had three months to prove that nitrate and nitrite were harmless, firstly in bacon, then in other processed meats.2 In the absence of a satisfactory response, these additives should be replaced within 36 months by methods that posed no cancer risk. They 228could only be authorized under exceptional circumstances, on a case-by-case basis, especially for products that could not be made according to acceptable standards of hygiene. The ban would be introduced in phases: the government proposed to stagger the withdrawal of nitro-additives over three years so that companies had time to adapt their processes and equipment, consumers could be gradually induced to switch to uncoloured products, and the whole of the industry had time to put new methods in place.

         Adopting the same tactics as the companies that used nitrite in smoked fish, the meat industry lobby fought the proposal on legal and economic grounds: in a formal statement of April 1978, the AMI repeated almost verbatim the arguments that the salmon producers has just successfully employed to counteract anti-nitrite measures. The AMI explained that, in banning nitrite curing, the government would be adversely affecting competition. They claimed: ‘Requiring a process that would be practical only for certain processors or for certain equipment could easily have an anti-competitive effect and might even put small processors out of business.’3

         In Congress, the representatives from the ‘meatpacker states’ predicted the ruin of American agriculture: they explained that 65–70% of American pork products were treated with nitrite and claimed that the additive had become so important that without it the whole industry would collapse.4 The lobbyists declared that reform wasn’t an option because ‘facilities are not readily adaptable for other uses’.5 One representative of the meatpackers rewrote history by making out that ‘proponents of a ban are asking for removal of an additive we have known for 20 centuries. In its place, to compensate for color and taste deficiencies in cured product, they are saying that other additives could be substituted, a clear case of trading the known for the unknown.’6 The president of the AMI, Richard Lyng, hammered home the same message: ‘Nitrites give meat a color and a flavor that makes cured meats 229taste like they do taste. It’s about as essential to cured meats, I always say, as yeast is to bread.’7

         In September 1978, one congressman on the side of the meatpackers challenged a government representative: ‘Has the administration briefed you, and do you have any idea, about the ripple impact on the economy if all the people throughout the industry that have millions and billions of dollars invested in processing equipment predicated upon the use of this compound, refrigeration equipment, sales equipment, all of the machinery involved, are suddenly told that after 50 years of experience […] there is a new day and a new technology and all of that investment is going to be wiped out?’8 On the radio, a scientist criticized the FDA’s plan: ‘You have a tremendous volume of meat that’s been handled in a certain fashion and now all of a sudden the government is going to turn around and say that you can’t handle it that way. You have thousands of meat-processing plants. I mean, I just don’t understand. What are they talking about? They’ll be putting people out of work. It just doesn’t make any sense, at all, except in the context that there’s a political goal in mind here.’9

         PROJECTIONS

         As president of the AMI, Richard Lyng marshalled his troops for one battle after another throughout the 1970s. Researchers linked to the meat industry fought on multiple fronts to defend nitrite-cured hot dogs and bacon, denying the risk of cancer, exaggerating the risk of botulism, insisting that there had never been a method of meat curing that didn’t use nitro-additives, producing surveys that indicated the consumer couldn’t eat processed meats unless they were treated with nitrite, because ‘the cosmetic features (color, flavor) imparted to meat by nitrite appeal to consumers and have been coded firmly into their buying patterns’.10 The Council for Agricultural Science and Technology (CAST), an Iowa-based 230organization connected to the industry, published a report on the consequences of reforming meat-processing.11 The New York Times pointed out that CAST had its headquarters in the heart of ‘corn and hog country’,12 a vast swathe of middle America that largely owed its prosperity to the pork sector. The CAST report, drawn up by seven pro-nitrite experts, was then promoted by a wide media campaign; the lobby made great efforts to present CAST as a group of neutral, disinterested academics with no other concern than the public good. CAST argued that consumers would stop buying processed meats because they would be scared of botulism and because the products would be grey. Cue widespread anxiety: Americans simply wouldn’t know what to eat!

         As if that wasn’t bad enough, some industry lobbyists ran macroeconomic models demonstrating that the total disappearance of bacon and its 1.5 billion dollar market would set off a catastrophic chain reaction. If people stopped buying bacon, then there would be no market for pork … pig farming would grind to a halt … carcasses of unsold animals would pile up by the roadside. As authors sympathetic to the nitrite lobby put it: ‘The financial consequences of a discontinuance of the use of nitrite are enormous and would affect not only the meat-processing industry, but also the farmer and allied supporting industries. The producer of pigs would have no market for certain portions of the carcass; this would, in turn, be reflected in the market for corn.’13 The animal feed supply chain would collapse. Seed producers might go out of business, the veterinary profession would suffer long-term disruption. No more corn, no more leather – unemployed shoemakers would soon be joining the hordes of bankrupted families who would be forced to abandon their farms. Whole regions would become depopulated. Was the government really determined to bring about such a cataclysm?

         In fact, such projections were far from credible, and even the industry’s own economists predicted that, in the event of a nitrite 231ban, production would re-establish itself after a period of adjustment.14 Even in the American Meat Science Association, which had close ties with the AMI, a working group observed: ‘consumers prefer the traditional pink color of nitrite-cured products, but they will accept gray nitrite-free products if that’s all that is available.’15 Referring to Norway, which had adopted policies favourable to additive-free meats, the working group noted that the increased consumption of meat products without nitrate or nitrite had had no impact on microbiological security (there hadn’t been a single case of botulism). As for the economic impact, the group of experts noted: ‘The introduction of gray-colored, nitrite-free products into the marketplace initially resulted in a decline in consumption of the affected types of products. However, with time, consumption levels returned to normal. Given the choice, consumers prefer the red-colored sausages. Companies actively promoting the idea of gray, nitrite-free products found their efforts unsuccessful when red-colored products were also available. However, when only the gray products were available, consumers would purchase them.’16

         The industry knew that a switch to non-nitrite meat was feasible. But they also knew that this switch would come at a cost and would depress sales – at least in the short term. Consequently, any argument would do to muddy the waters over the danger of cancer: several experts claimed that a ban on additives would bring about such a fall in pork production that derivative products from abattoirs would no longer be available for medical uses: ‘the drug industry would lose a major source of such medicines as insulin for diabetics and cortisone for arthritis sufferers’.17 One expert added heparin (used to prevent blood clots) and thyroxin (used to treat thyroid problems) to the list.18 According to CAST, ‘all bacon production would stop and there would be no utilization of the pork bellies; the industry would lose a $1.5 billion market. The additional loss of medicinal byproducts and the effects on 232ancillary industries would raise the total loss to many billions of dollars.’19

         A SLICE OF AMERICANA

         According to the industry, the government’s plan to ban nitro-additives risked perhaps even more serious consequences. Such measures would not simply devastate the health of the nation (botulism epidemic, medicine shortages) or its economy (American agriculture goes bankrupt); to listen to the defenders of nitrite, it was American identity itself that was under attack: its gastronomy, its cultural heritage. The nitrite sausage was presented as a national treasure. The meatpackers’ advocates argued that by using the excuse of cancer, the government was trying to kill off the hot dog and all those other pink-coloured meats. Experts from CAST appealed to people’s sense of national identity. They talked about the Irish, who first brought over corned beef, the generations of Italians with their salamis, the Jews from central Europe and their pastrami, the quintessentially American delicatessens. Pro-nitrite lobbyists made the point over and over again: corned beef, salami, pastrami, sausages, cooked hams, delicatessens – all would disappear overnight, purely and simply. ‘It will be wiped out.’20 The defenders of nitrite churned out acres of print to assert that all these products could not be made without nitrate or nitrite.21 Bacon would be doomed. Ham: abolished. Frankfurters: history.

         A director of the National Pork Producers Council appeared before senators to argue that there were only two possibilities: pork meat had to be treated with nitrite, otherwise it would have to be sold fresh; there was no other option. He explained that a ban on nitrite would bring about a huge increase in energy usage in North America; if the government wanted to ban nitrite curing, they would first have to decide to build more nuclear 233power stations.22 Some lobbyists stressed that the word ‘botulism’ comes from the Latin botulus. They alleged that it shows that the Romans were familiar with the disease and treated their hams with saltpetre accordingly.* Suppressing nitrate and nitrite meant suppressing processed meats.

         A senator questioned the secretary of agriculture’s representative: ‘Tell me, is that going to happen? Are we going to be out of all of those items if we do away with nitrites? […] Can the argument really be made if we remove nitrites that we lose the idea of bacon and all of these other things as we know them?’23 The assistant secretary of agriculture replied: ‘I think it is a specious argument and I think that it demeans the validity of the other good points that the industry has to make. Why make arguments that aren’t supportable, that aren’t good, when you do have good arguments to make? I think the fact that we have products out there now that seem to satisfy a large number or a substantial number of people – they ask for them in stores – indicates that it can be done.’24

         When finally backed into a corner and forced to admit that in fact it was possible to make safe meats without using nitro-additives, the industry argued that such products would not go down well with consumers, because they would have to change their habits. One lobbyist announced the death of polony (as it is known in the UK) or bologna (as it is called in the USA), since it would have to be made without nitrite: ‘Such products turn out to be grey-brownish in color, rancid in smell, tasteless, non-sliceable, green in the center and possessing absolutely no holding capacity. Oh yes, they are not toxic and could be considered 234microbiologically wholesome and unadulterated. But who would eat them? Thus, on some regional products, a ban would have the effect of totally eliminating them from the marketplace … again denying the consumer the right to another slice of Americana.’25 By a neat segue, a slice of nitro-meat had become a ‘slice of Americana’. In committee, one senator was alarmed at the apparent demise of corned beef, the signature dish of Irish Americans. So the CAST expert then laid on the melodrama: ‘As I mentioned, I hate to see the death of a corned beef sandwich on an onion roll, because that is what we are talking about. Corned beef as such would not exist.’26 In fact, genuine corned beef – without nitrate or nitrite, paler in colour than industrial nitrited corned beef – had been made by artisan producers in Massachusetts since the founding of America. Even today you can still find this grey corned beef in Boston.27 Much appreciated by foodies, it requires more work to produce because of the need to follow rules of hygiene and its longer cooking time. Incidentally, in most supermarkets in the south of Ireland you can find silverside or topside of beef, without nitrate or nitrite, which has a brownish-grey colour. 

         CARCINOGENIC MEAT, ‘AN ACCEPTABLE RISK’

         In the face of government intransigence, lobbyists took up cudgels against the pseudo ‘defenders of consumers’ who in fact ‘infringe on their liberty’,28 ‘forcing them to change their shopping patterns, forcing them to pay more than is necessary for a product and force feeding them food of a different color, aroma and taste.’29 A scientist offered to assume ‘the role of an exorcist – hopefully to dispel the fears that many Americans have about the safety of today’s American diet’.30 He explained that one American in 5,000 dies in a car accident and asked: ‘Why does the consumer accept the automobile and not the nitrite-treated hot dog or bacon?’31 In the same vein, one meatpacker pointed out that 50,000 Americans 235die in car accidents each year, and 8,000 die by drowning, ‘But most of us continue to accept the risks of riding in cars and going swimming. We accept the benefits of those activities and the risks that go with them. And so it goes in almost every aspect of life.’32 He asked why this logic didn’t apply in discussions on food additives: ‘We will allow all of the benefits of modern food technology but only at the price of absolute safety, with absolutely no risk. Nice goal if you can reach it. But you can’t.’33

         In tandem with this, some organizations attacked ‘chemophobia’,34 the ‘almost irrational fear of the products of chemistry’.35 In 1978, Dr Elizabeth Whelan created the American Council on Science and Health (ACSH), an NGO supposedly ‘in the service of the public’ which, it was later discovered, had been set up with the support of polluting and carcinogenic industries.36 ‘Whelan just makes blanket endorsements of food additives. Her organization is a sham, an industry front’, alleged one FDA official.37 According to ACSH, specific food products should not be singled out; to avoid the effects of deleterious agents, the best thing ‘would be to eat a wide variety of foods to minimize the chance that any single carcinogen would be consumed in quantities that would overwhelm the body’s natural ability to handle small amounts of hazardous substances with relative safety’.38 According to Whelan, it was because of an ‘ambient toxiphobia’ that the government and scientists got it into their heads to attack nitro-additives, and they picked on processed meats as some sort of scapegoat. She mocked the toxicology studies on food additives: ‘In terms of food additives currently in use, I know of no reason to ban any’,39 she said. ‘We’re wasting our money studying rats […] We cannot keep banning things at the drop of a rat.’40 In no time at all, the former scientific director of the Swift meatpacking company, Dr Richard Greenberg, became joint editor of the ACSH newsletter.

         Elizabeth Whelan portrayed the scientific recommendations on the carcinogenicity of nitro-meats as ‘ill-advised’, ‘unnecessary’, 236‘premature’, ‘incorrect’, ‘simply wrong’, based on ‘misinterpretations’ and results that were not ‘carved in granite’.41 In an Ohio newspaper, Whelan explained that the real peril was not cancer but the fear of cancer: the population was ‘in the grip of a new and serious disease – cancerphobia’.42 The article (headlined ‘Caution about precautions’) concluded with a mollifying comment that you will still hear used today by defenders of nitro-meat: ‘The campaign against cancer is too important to have its credibility weakened by warnings and prohibitions that are not soundly based. No step that can check cancer should be neglected, but it will not be eliminated by overstating perils of daily life.’43 After defending use of sodium nitrite in meat, Whelan and her organization used similar arguments to press the case for other potentially carcinogenic chemicals, themselves unfortunate victims of what she called the ‘cancer scare’ or ‘nosophobia’ (the ‘morbid dread of illness’).44

         MASTERFUL EVASION

         The propaganda onslaught ultimately bore fruit: as the months went by, the cancer issue became blurred, as if engulfed in a cloud of misdirection – the peril of botulism, the threat of ruin hanging over meat producers, the end of processed meat as we know it. The FDA and the US Department of Agriculture saw their political position start to crumble under the weight of these attacks. Even though there hadn’t been a single case of botulism related to meats produced by American manufacturers who didn’t use nitro-additives, the consistent bludgeoning by the nitrite lobby was enough to alter the terms of the debate: by early 1978, they had almost prevailed – in the minds of the public they had turned a cancer crisis into a botulism crisis.

         At the end of spring 1978, the government’s ultimatum expired. In spite of the propaganda campaign, the industry had 237not responded to prove the harmlessness of its products, and the administration followed through on its promise: a reform of processed meat production was set in train. On 19 May, NBC News announced that there would be a ban on the use of nitro-additives in bacon. Soon, bacon would be brown or grey. The withdrawal plan would have two phases: first, a small reduction in quantities of additive, then a very steep reduction.45 The industry didn’t find the first stage in the programme at all restrictive: it involved only a slight reduction in quantities of sodium nitrite and consisted mainly in adding ascorbate (which served to reduce the occurrence of nitrosamines; for the industry it had the advantage of enhancing the colour and speeding up production even more).46 This first phase was designed to allow manufacturers the time to prepare the second phase: depending on the product, nitrate and nitrite were to be either eliminated completely or have two-thirds of their dosage replaced by non-carcinogenic preservatives.

         But the industry was dead set against the use of any preservative that wasn’t also a colorant. The lobbyists launched a flurry of campaigns to have the withdrawal plan repealed. Richard Lyng of the AMI continued to insist that, without sodium nitrite, there would be no processed meats, ‘at least not yet’. He requested a delay, because, in his view, ‘it would eliminate $12.5 billion worth of food at the very outset, if you did this precipitously’.47 No stone was left unturned in the bid to win over Washington: political haggling, press campaigns, economic coercion, threats of legal action. Ultimately, the lobby gained the upper hand. Within a few weeks, the withdrawal plan had been rendered more or less toothless: phase two of the reform was firstly made ‘conditional’ and subsequently dropped from the new regulations.

         The press was surprised at how readily the Carter administration had retreated. In an article of June 1978 entitled ‘U.S. bacon industry seems to have won nitrite battle with federal regulators’, the Wall Street Journal announced that ‘after lengthy skirmishing, 238during which the industry claimed that the proposed ruling could mean the end of bacon as we know it, the department modified its proposal. The final regulation, which went into effect last week, permits a level of nitrites high enough that 90% of the nation’s bacon already complies.’48 And the Chicago Tribune said: ‘As a matter of fact, the products sold in retail stores won’t change as a result of the new regulation because it rubber-stamps practices adopted by industry.’49 The lobbyists were cock-a-hoop: when a government representative suggested that the reduction in nitrite would still take place, one of the editors-in-chief of the National Provisioner called the statement ‘a mere “publicity gesture” devised to assure the public that the government is “doing something” on the issue’.50 Another manufacturer crowed: ‘This is a clear victory for the industry by virtue of the fact that nitrites aren’t being banned as the government led us to believe earlier.’51 Richard Lyng announced that ‘the regulation itself is what we as an industry asked for’,52 but he was already anticipating what lay ahead: ‘I don’t think we’ve lost the battle, but we certainly haven’t won a war’, he declared to the Wall Street Journal.53 And indeed, the fight was set to continue.

         DELAY AFTER DELAY

         Two months later, the FDA tried a new approach, but they made a mistake. They thought that they would improve their chances by basing their argument on a new study indicating that, in addition to the well-known carcinogenic effects of nitrosamines, sodium nitrite could cause cancer even when nitroso compounds did not occur: in a study conducted at the Massachusetts Institute of Technology, nitrite on its own seemed to have caused lymphomas in rats.54 The commissioner of the FDA explained: ‘This is the first time that nitrite alone has been shown to cause cancer. The mechanism of action clearly is distinct and separate from that of 239nitrosamines.’55 But at the commodities exchange in Chicago, the traders shrugged this off as a last-ditch governmental attempt to fight a lost cause. One of them said: ‘We’ve had nitrites in the picture for so long and nothing definitive has yet developed. Traders are saying “Here we go again with the same old thing, the main difference being that another agency is getting involved”.’56

         The traders were right not to be too concerned, as more or less the same scenario played itself out: in August 1978, the FDA put forward a new plan for the withdrawal of nitro-additives;57 the lobbyists and their allies redoubled their campaigns. In Congress, the allies of the meatpackers tried a number of legislative manoeuvres to ‘ban the ban’, for example by introducing a proposed legislation entitled ‘A bill to prohibit the Secretary of Agriculture from prohibiting the use of nitrites as food preservative on the basis of any carcinogenic effect nitrites may be represented to have until a satisfactory substitute preservative is commercially available’; then another called ‘A bill to delay any action which may be taken by the Secretary of Agriculture respecting nitrites used as a food preservative on the basis of any carcinogenic effect nitrites may be represented to have’.58 Observing the lobbyists at work in Washington, the first secretary at the British embassy noted that these bills ‘reflect the strong farm lobby interest now that the Congressional elections are approaching’.59 Certain of the candidates who supported the meatpackers announced that they had uncovered a genuine ‘conspiracy’ at the heart of the administration: a ‘secret plan to ban nitrite’.60 One article in the trade press claimed, for example: ‘Unfortunately, several government agencies are going ahead with plans to outlaw nitrite use. Currently three plans are under study. They include a phased-in ban of nitrites, spread over a three-year period; a step-by-step phase out of nitrites in certain products; or an immediate, total ban on the use of nitrites in all products. All this is based on one test, in one laboratory, using one particular strain of rats.’61240

         This ‘one test’ was the latest study – the one which indicated that as well as creating nitroso compounds, sodium nitrite could itself be ‘directly carcinogenic’ – and the lobbyists were often presenting this as the only scientific justification put forward by the cancer specialists and the government. A few months later, after many more crises, announcements, promises and threats, new rumours of impending apocalypse, negotiations, then enforced climb-downs, the FDA beat a retreat again: in spring 1979, the administration granted a new delay, postponing the introduction of the ban by a year.62 The secretary of agriculture gave assurances that processed meats without nitro-additives were ‘just around the corner’.63 One Washington journalist noted that for at least another year ‘the cured meat industry will not have to worry about a ban on nitrite’.64 Government officials announced that ‘they can begin getting nitrites out of the nation’s food supply next year and rid food of the additive entirely’;65 they even gave a date: nitrate- and nitrite-treated meats could be gone from shops by 1 May 1982.66 The NGOs criticized what they saw as ‘a purely political, nonscientific and concessionary move’,67 to quote Ellen Haas, the director of the Community Nutrition Institute. She predicted that the delay would ‘only bring endless special-interest lobbying and procrastination’.68 In her view, the delay ‘could mean hazardous meats for another five years, instead of one and a half’.69

         ‘I HAD A HOT DOG FOR LUNCH’

         This ‘delay’ has now lasted four decades. The proposed ban ground to a halt, and the health agencies backtracked when it was confirmed that nitrite was not a direct carcinogen. A group of senators approached the government to demand that it ‘put to rest all the confusion generated by your previously announced actions regarding nitrite’.70 At the request of a senator from Iowa, 241an official report was produced at the start of 1980 which seemed to imply that only one single study had indicted nitro-meats: the latest experiment – the most inconclusive of all – on the direct carcinogenicity of nitrite. The report deliberately ignored the problem of nitroso compounds: as if by magic, the issue of nitrosamines and nitrosamides disappeared in a puff of smoke.71 A new commissioner was appointed at the FDA, and on 18 August 1980 he held a press conference where he announced that ‘it’s a situation in which we have to wait until we know more’.72 Though he seemed to know where he stood: at the end of the press conference he declared: ‘I had a hot dog for lunch.’73

         The ban was definitively shelved when a press release from the FDA and the US Department of Agriculture announced that the plan to abolish nitro-additives had been abandoned.74 The meatpackers were dancing in the street. They organized conferences, denounced the ‘crusade’ that had been waged against their businesses, praised the ‘pragmatism’ that had won the day, and perpetuated the idea that ‘the nitrite scare’ was provoked by a single study and was built up by a bunch of cranks: activists, fanatics, hippies, vegetarians, ranting know-it-alls on the lookout for the ‘carcinogen of the week’.75 One pro-meatpacker senator brayed: ‘I hope that it will, once and for all, reassure American consumers that nitrites are not directly linked to cancer.’76

         Researchers and consumer groups cried foul. They pointed out that there was a welter of conclusive proofs apart from the latest study: the question of the direct carcinogenicity of nitrite was not crucial, what really mattered was the carcinogenicity of its metabolites.77 ‘No one has ever thought it was nitrites alone that cause the cancer’, argued the NGO Public Interest.78 Another NGO, Community Nutrition Institute (CNI), called the sudden abandonment of the proposed plan an ‘unconscionable’ decision and emphasized that nitrite was not directly carcinogenic, but that the risk derived from ‘the cancer-causing compounds which occur 242as a direct result of the use of nitrite’.79 The magazine Newsweek noted that ‘the meat industry was quick to hail the government decision’80 and explained that in fact what troubled scientists was not nitrite itself, but the nitroso compounds, ‘which are known to be potent carcinogens’.81 Similarly, the former commissioner of the FDA pointed out that the fact that nitrite was not directly carcinogenic ‘does not challenge other, lower level effects about which we ought to be concerned’.82

         When the consumer groups denounced the government’s capitulation, the new health authority officials said that the file wasn’t closed, that ‘no one is able to say nitrite is safe’,83 and that everything would be done to ‘continue to try to reduce the use of nitrite in food’.84 After announcing that cured meats now had a ‘clean bill of health’,85 one US Department of Agriculture official quickly backtracked and gave the assurance that science ‘does not really give nitrites a clean bill of health’86 and that he was releasing $2 million of funding for ‘research on a safer substitute’.87 The new commissioner of the FDA stated that ‘this is not the end of the nitrite issue’,88 that ‘nitrites are not home-free by any means’89 and that ‘they will eventually be phased out of the food supply’.90 He guaranteed that the file would be reopened with renewed vigour. But in fact, it was all over: the storm had abated, the ban on sodium nitrite had been avoided, the reform of processed meat was dead and buried. In the Wall Street Journal the AMI was jubilant, declaring that the consumer was ‘the real beneficiary’.91
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            CHAPTER 16

            AFTER THE WAR

         

         The election of Ronald Reagan in November 1980 put paid to any hopes of reform: ardent defenders of nitro-meats were given top positions in the American administration. Richard Lyng, the president of the AMI, was initially appointed to the special post of vice secretary at the US Department of Agriculture (USDA);1 in 1986, he became the secretary of agriculture. In other words, the head of the nitro-meat lobby took charge of the body that was responsible for overseeing the industry. The journalist Eric Schlosser described that period: ‘The USDA became largely indistinguishable from the industries it was meant to police. President Reagan’s first secretary of agriculture was in the hog business. His second was the president of the American Meat Institute (formerly known as the American Meat Packers Association). And his choice to run the USDA’s Food Marketing and Inspection Service was a vice president of the National Cattlemen’s Association.’2 Lyng would remain in his post until the end of Reagan’s presidency in 1989: in those eight years, the US Department of Agriculture was transformed into a global champion of nitro-meats.

         THE AMI IN CONTROL

         The government promised to undertake ‘more complete’ research into nitro-additives and commissioned a new report. The journal Science recorded that ‘privately, FDA officials see the study as a 244device for getting both Congress and consumer activist groups off the backs of both FDA and USDA’.3 The cancer issue was put on the back burner. From time to time, journalists would express surprise that sodium nitrite was still authorized.4 When scientists published findings that drew an explicit link between processed meats and cancer, their work was nipped in the bud or else subjected to a blitz of disinformation.5 The meat lobby threatened researchers with financial reprisals, sometimes publicly.6 By way of positive PR, the industry set up some reassuringly named organizations – such as the ‘Nitrite Safety Council’, officially tasked with assessing the presence of nitrosamines in commercially available processed meats.7 Unsurprisingly, their results were very encouraging …8

         In early 1981, the magazine The Nation noted that the nitrite problem had simply ‘disappeared’ and denounced the political sleight of hand that the nitrite lobby had pulled off. In an article entitled ‘The nitrite fiasco’, the journalist Ralph Moss wrote that ‘the rehabilitation of nitrites may represent the dawn of a new era in which science abdicates its primary responsibility to protect the health of the public in favor of deregulation’.9 His prediction was correct: the historian Robert Proctor has described this catastrophic (in terms of cancer prevention) period that began in November 1980. In a chapter called ‘The Reagan Effect’ in his book Cancer Wars, published in 1995, he recounts how, in a carbon copy of the appointment of the head of the AMI as agriculture secretary, the government bodies in charge of public health were systematically handed over to ultra-liberal, pro-business reformers with a mandate to loosen constraints and eliminate regulations.10 Proctor describes how the agencies in charge of oversight fell into the hands of people who were their fierce opponents – often lawyers or legal advisers of companies that had been prosecuted – and the health authorities were systematically ‘cleansed’ to suit business interests. Scientific work on carcinogenic foods 245was denounced as deluded pseudo-science carried out by ‘chemophobes’, ‘enemies of the pleasure of eating’ and ‘health ayatollahs’. As Proctor put it: ‘At the Food and Drug Administration, rules for food additives were revised to allow carcinogenic contaminants in foods and cosmetics, so long as they were introduced unintentionally as a side effect of the manufacturing process.’11

         The new report was eventually published in 1982 under the title The Health Effects of Nitrate, Nitrite and N-Nitroso Compounds.12 The US Department of Agriculture, now under the thumb of the AMI, put the most positive spin possible on the report’s findings and gave the impression that the scientists had dismissed the case entirely. As if there were suddenly no more concerns, and everything could go back to the status quo ante.13 The report stated that nitro-meats presented certain risks … but that public taste also had to be taken into account: consumers liked their meat pink.14 The report recognized that there were alternative ways to cure meat without the risk of botulism … but did not consider these methods entirely satisfactory since they didn’t provide coloration.15

         The press indicated that the report’s conclusion was that the risks of nitro-meats were not fully understood, but in any case ‘neither nitrates nor nitrites directly caused cancer in animals’.16 One senator from Iowa, a staunch defender of the meatpackers, claimed that this was proof that the health authorities should never have tried to ban nitro-additives; according to him, this showed ‘just how governmental agencies should not go about making a decision’.17 Again, the newspapers expressed surprise and reminded their readers that the direct carcinogenicity of nitrite was not the main issue; the real problem was not nitrite itself, but the carcinogenicity of nitrite-treated meat due to nitroso compounds.18 For the New York Times, ‘the report has by no means cleared the air for health-conscious consumers’;19 ‘cured meats are as potentially dangerous as ever’.20 The press were especially 246taken aback at ‘the report’s downplaying of the relative dangers of nitrites in cured meat’,21 for example the estimate that ‘only six to 138 cases of cancer could be prevented annually if nitrites were removed from cured meats’.22 The journalist of the New York Times noted: ‘Even the report, while suggesting that nitrites in cured meat are not a major risk, said an alternative to them should be found.’23

         By concentrating on the idea that nitrite was not directly carcinogenic, the US Department of Agriculture tried to nullify the perception of risk. The official press release was a masterpiece of ‘confusion manufacturing’, full of ambiguity and equivocation. Instead of dealing with the problem of nitro-meat and cancer, the press release recommended that studies should be undertaken to find ways of reducing nitrate levels … in vegetables.24 The Washington Post noted that, according to the information released to the public, ‘most persons need not make any major changes in what they eat and certainly should not stop eating healthful fruits and vegetables’.25 The New York Times said that the report was trying to pull off a remarkable tour de force: ‘Its conclusions appeared to change public perceptions about what is, and isn’t, safe to eat: meats cured with sodium nitrite are not so hazardous, it seemed to say, and vegetables took the role of villains.’26

         ‘BY NO MEANS THE WORST’

         The basic line in all this waffle was that nitro-meats can indeed generate carcinogenic nitroso compounds … but they are by no means the worst! According to the USDA press release, there are other much more dangerous sources. It claimed that the average consumer would receive a daily dose of nitrosamine of ‘about 0.17μg [microgram] from cured meat products, especially bacon. In contrast, a daily pack of American filter cigarettes provides 17μg.’27 There was no reason, then, to stigmatize nitrite-treated 247meats, since they were responsible for ‘only a small proportion of the total exposure to nitrosamines’.28 A newspaper in Arizona tried this reassuring approach in an article on processed meat and cancer entitled ‘Smokers risk more exposure to nitrosamine’.29 Was the public really comforted by the idea that the harmfulness of a slice of ham was best measured by comparison with a packet of cigarettes?30

         Echoing the language of the press release, the Los Angeles Times claimed that the danger of nitrited meat was insignificant because there were other sources of nitroso compounds: you could be exposed to nitrosamines by handling agricultural chemicals or if you worked in a factory producing rubber or military rocket fuel. (This seemed to take its inspiration from a CAST report indicating that nitroso compounds were equally abundant in ‘tobacco smoke, herbicides and such industrial processes as the production of hydrazine fuel for rockets’.31) You could also be exposed to dangerous nitroso compounds by handling dimethylamine sulphate (a chemical used in tanneries as a hide depilatory agent), and even the plastic in the interiors of new cars could sometimes release nitrosamines (though the Los Angeles Times failed to mention that not many people actually eat their dashboards). In short, nitro-meats were merely ‘a minor contributor to a very big problem’.32 Under the headline ‘A report on nitrites finds cured meats are relatively safe’, the International Herald Tribune said: ‘By far the greatest exposure to nitrosamines occurs among people who work in such industries as rocket fuel, leather-tanning and rubber manufacture […] Outside of occupational exposures, the committee reported, cigarette smoke is the main source of nitrosamines. A person who smokes one pack of filtered cigarettes a day would inhale 17 micrograms of nitrosamines.’33 In response to this line of argument, the former commissioner of the FDA had previously noted: ‘there is absolutely no denying that if we could get people to stop smoking, we would have a larger impact 248on cancer rates in this country than we would have by any single regulatory action of the intervention type known to me now and probably larger than any that are not known to me now. But to say as a consequence of that conclusion that we should therefore ignore other exposures of less significance seems to me to go in exactly the wrong direction.’34

         In 1982, the American National Academy of Sciences published a new report entitled Diet, Nutrition, and Cancer, produced by the most renowned cancer specialists in the USA, gathered under the auspices of the Commission of Life Science. The document explained: ‘The public is now asking about the causes of cancers that are not associated with smoking. What are these causes, and how can these cancers be avoided?’35 The report explained that nitro-additives are not directly carcinogenic, but that nitrite ‘can interact with specific components of diets consumed by humans and animals or with endogenous metabolites to produce N-nitroso compounds that induce cancer’.36 The text cautiously pointed out that ‘We are in an interim stage of knowledge similar to that for cigarettes 20 years ago. Therefore, in the judgment of the committee, it is now the time to offer some interim guidelines on diet and cancer.’37 The AMI responded by presenting elements of the published report in the press but distorting their meaning. Dr Alvin Lazen, the executive director of the Commission of Life Science of the National Academy of Sciences, wrote a firm riposte in the Washington Post. Entitled ‘Diet, cancer and the American Meat Institute’, his editorial accused the AMI of seeking to ‘confuse the issue’ and deliberately offering mischaracterizations and misinterpretations of the National Academy of Sciences report. Dr Lazen accused the AMI of manipulating the results of official enquiries to make out that nitrited meat posed no risk, for example by stating ‘that the recent diet and cancer report reaffirmed a previous report’s finding that “neither sodium nitrate nor sodium nitrite are carcinogenic nor mutagenic in mammals”’.38 Dr Lazen explained 249that the ‘AMI misused that finding. The report on nitrite actually found neither sodium nitrate nor sodium nitrite to cause cancer directly in animals. It also explained that both substances are converted to nitrosamines, which are known to cause cancer in animals and are suspected to cause cancer in humans as well. It is this indirect activity leading to nitrosamine formation that is the cause of concern.’39

         SORCERY

         In 1978, at the time when the health authorities were trying to force the meatpackers to renounce nitro-additives, the assistant secretary of agriculture, Carol Foreman, had warned that the meat-processing industry would kick back hard to protect the status quo. She warned one conference audience: ‘You’re going to hear a lot about how government’s going to ban bacon and about how farmers are going to go out of business and about how packers are going to go out of business, and about how much bacon you’d have to eat in order to reproduce the laboratory tests on rats, and how prices are going to go up, and how bacon is everybody’s basic human right, and finally, how government is messing around in your business unnecessarily once again.’40 She was right: the meatpackers’ organizations and their PR companies tried all this and more. But what really saved the day for nitro-meats was successful litigation. A salient characteristic of the ‘nitrite war’ was the protracted legal wrangle. In a 1978 interview a radio journalist noted that the problem of nitrite and cancer seemed no longer to be a matter for scientists but was being fought over by lawyers. A scientist funded by the AMI replied: ‘Well, I think that that’s where the final battle always takes place. I mean, there is a set of laws which governs the legislation of food additives, and the interpretation of those laws usually falls into the hands of the lawyers. And, I think it’s how they ultimately will interpret 250the meaning of some of those words, like “induce,” that I think will influence the outcome.’41

         The legal battle focused on defining a ‘carcinogenic agent’. To reiterate: it is not nitrite or nitrate that cause cancer, but nitroso compounds. American law stipulates that no food additive ‘shall be deemed to be safe if it is found to induce cancer when ingested by man or animal, or if it is found, after tests which are appropriate for the evaluation of the safety of food additives, to induce cancer in man or animal’.42 The pro-nitrite Republican congressman Bud Brown (Ohio) pointed out that the law ‘does not speak to what happens to food additives which are safe in and of themselves after they are in the food supply and interact chemically with other substances (either additive or naturally occurring) during cooking or in the process of ingestion or digestion’.43 Crucially, according to Brown, this technicality seemed to offer an opportunity for legal action: ‘presumably, court interpretation of the clause might provide answers in these hazy areas’.44 The lawyers of the meat lobby made hay with the fact that, since nitrate and nitrite were not in themselves carcinogenic, they could not be banned under anti-cancer arrangements: they managed to prove that American law banned additives that were carcinogenic agents but had nothing to say on additives that gave rise to carcinogenic agents. Or to put it another way, taken literally, American law forbade ‘carcinogenic additives’ but had nothing to say about additives that made meat carcinogenic.45 As a journalist explained, ‘since nitrosamines are not the original components of the preservatives, they are not subject to these provisions’.46

         British observers who followed the legal developments noted that the American law on carcinogenic additives ‘would not require an immediate ban on the products affected, as it deals with additives and nobody is adding nitrosamines to food’.47 The director of the Bureau of Foods at the FDA sought to clarify this point: ‘The law would forbid the use of nitrite as a food additive 251if the use of nitrite produced cancer. There is no evidence that I am aware of that the use of nitrite does. When nitrite and secondary amines are simultaneously administered, the carcinogen is generated in the stomach, and the nitrite alone has not been so incriminated.’48

         These might seem like very contrived legal arguments, but they were effective in blocking regulatory measures by the health agencies.49 Denouncing the ‘great nitrite scandal’, the biochemist Ross Hall wrote in 1979: ‘It seems USDA views its jurisdiction as ending the instant the bacon is chewed. The nitrosamines formed in the digestive system from the nitrites/nitrates added to bacon fail to fit any bureaucratic niche, and hence escape regulation. In effect, we have legal carcinogens and illegal ones. We wonder if your body tissues can tell the difference?’50 Even more surprisingly, the industry representatives claimed that the administration was not allowed to examine the impact of nitrate and nitrite on health on the basis that these additives had been previously authorized or ‘prior-sanctioned’: following regulatory arrangements adopted in the late 1950s,51 nitrate and nitrite were classified in a category of additives which, according to the industry counsels, had been ‘affirmatively approved’ in the 1920s and could not be unilaterally re-evaluated.52 Throughout the 1970s, then, there were constant legal battles over the hypothetical ‘prior-sanctioned’ status of nitro-additives and the existence – or not – of a special administrative approval which would protect nitro-additives against toxicological re-evaluation by the public health authorities.53

         NITRITE FALSELY ACCUSED

         In 1995, Robert Proctor blamed the American Meat Institute for trying to discredit the research on colorectal cancer in the same way that the Tobacco Institute was trying to paper over the risks of lung cancer, or the Asbestos Information Association 252was warning the public against ‘fear’ of asbestos (or ‘asbestophobia’).54 Today, the nitro-meat lobby tries hard to sell the idea of a ‘temporary aberration’ in public opinion that happened ‘a long time ago’. For example, in 2013, the AMI produced a twenty-page brochure entitled Processed Meats: Convenience, Nutrition, Taste – American Traditions and Iconic Foods. Illustrated with sumptuous pictures of crispy bacon, slices of ham and different types of sausages, it presented itself as ‘a consumer guide’ on processed meats (‘What are they?’ ‘Are they safe and nutritious?’). In the section that touched on health matters, the brochure said: ‘In the 1970s, a single study that was later discounted cast a dark cloud over nitrite, alleging that its use in cured meats could cause cancer.’55 It went on to explain that, in fact, toxicologists had subsequently carefully tested sodium nitrite and had ‘concluded that nitrite was safe at the levels used and did not belong on the national list of carcinogens’.56 In another publication, the nitro-meat lobby asserted: ‘After an intense review of the risk, the issues were resolved in the early 1980s.’57 The AMI also published a flyer entitled ‘Sodium nitrite: the facts’. The second page opened with the question: ‘Years ago, I heard some people say that nitrite causes cancer. Is sodium nitrite safe?’58 The answer was that the top medical authorities were now satisfied that nitro-curing presented no risk; one scientist was quoted as saying: ‘The idea it’s bad for you has not played out.’59

         Although processed meats are now listed in group 1 of the International Agency for Research on Cancer classification, the American Meat Institute has remained bold and defiant. It has argued that claims about the carcinogenicity of nitrite-cured meats are absurd, no more than a fad. When the WHO officially classified processed meats as definitely carcinogenic, the head of the AMI’s research foundation set her sights on the 22 experts of the IARC: ‘They tortured the data to ensure a specific outcome.’60 Following this, the pro-nitrite lobby campaigned to discredit the 253IARC, its mission and its researchers61 and reduce its source of public funding.62 When, nine years before the IARC, the World Cancer Research Fund published its conclusions on the carcinogenicity of processed meats, the head of the AMI Foundation proclaimed: ‘If someone today said the world was flat, we’d laugh because that’s such an uninformed and disproved hypothesis. We need to put some of our notions about meat and cancer, nitrite risks and other issues into that same mythological category.’63 In a leaflet for the general public, one branch of the American lobby has said of the cancer risk linked to nitrite in processed meat that it was ‘one of five health scares you can ignore’.64 Likewise, the veteran nitro-additive producer Aula Werk in Austria, holder of one of the first patents on nitrite curing, had no hesitation in declaring on its website that sodium nitrite was ‘now rehabilitated’. Cannily, the company positioned itself as the victim – along with consumers of nitro-meat – of a kind of holier-than-thou propaganda campaign by an ‘anti-meat’ lobby: ‘Increasingly, they try to make us feel guilty because we enjoy the taste of meat. There are so many of these people in the media, trying to lecture us. They go so far as to say that nitrited curing salt may be partly responsible for certain types of cancer. But it has now been rehabilitated.’65

         In short, manufacturers of nitro-meat and nitro-additives tend to present themselves as the innocent victims of bullying scaremongers. According to them, the carcinogenicity of nitro-meats is nothing but a hoax, fake news peddled by a handful of cancer McCarthyites, an enormous collective error committed decades ago, a mass delusion which real scientists have awoken from – but which continues to exert a tenacious hold on the popular imagination: nitro-additives have been falsely accused, the carcinogenic effect of nitro-meats is a mirage, an urban legend, an ancient myth. ‘We actively ignore what does not fit into our cultural paradigm’,66 stated one food industry toxicologist in January 2019, as one of his colleagues mounted a defence of nitro-additives: ‘You have 254to consume a lot for them to induce cancer, but at the amount we consume, that’s not possible at all.’67 According to him, ‘you would have to eat maybe a container of bacon a day. Who does that? No one.’68

         As a way of distracting attention away from the fact that the metabolites of nitrite are carcinogenic, many industry advocates have kept plugging the message that nitrite itself is not carcinogenic. For example, one defence of nitro-meats reads: ‘In 2003, the FAO/WHO Expert Committee, based on its review of the scientific literature, concluded that the findings “do not provide evidence that nitrite is carcinogenic to humans”’,69 when in reality the committee, composed of 47 doctors assembled by the WHO and the FAO (the UN organization for food and agriculture), had issued a recommendation designed to limit the consumption of processed meat because of cancer.70

         One of the most successful counterattacks from the meat lobby plays on the fact that vegetables contain nitrate. Several authors linked to AMI express puzzlement about this apparent paradox: since vegetables clearly help protect against cancer, how can it possibly be the case that foods treated with nitrite are carcinogenic? For example, one article says: ‘It is hard to believe that the ingestion of nitrite from cured meats or nitrate from fruits and vegetables could have any potential adverse toxic outcomes’,71 before concluding: ‘Consumers should avoid getting caught up in fads to the point where they might ignore sound science and common sense.’72 Green vegetables may well contain nitrate, but they do not contain nitroso compounds.

         Along the same lines, some authors exploit the fact that saliva contains permanent, albeit minute traces of nitrite. One of their favourite tropes is: ‘if nitrite caused cancer, people would be advised to avoid swallowing’;73 or else ‘if the government agencies had proceeded with a nitrite ban, would a move against saliva have followed?’;74 or ‘a position that would require saliva to be 255designated as “hazardous to health” is clearly in no one’s best interest’.75 The approach is always the same: talk about nitrate and nitrite (known not to be directly carcinogenic) instead of nitroso compounds. Nitro-meat lobbyists pulled this stroke way back in the 1980s – and it was dismissed at the time by the National Academy of Science76 – but the stratagem is still employed by industry websites today.77 It seems to be designed to make non-specialists feel that the question of nitrited meats and cancer is strange and complicated, too confusing and difficult to ever understand.

         Today, just like 40 years ago, a small group of researchers centred around the city of Madison are in the vanguard of such attempts to ‘bring clarity’, to use the expression of the National Provisioner.78 According to that newspaper, the task is now to ‘effectively educate a broad community of public health scientists, nutritionists, and the general public about the fundamental role of nitrite in biology in order to address their fears and concerns’.79 The strategists of nitrite come out with ever new arguments to frame the problem of carcinogenic meat as a mere ‘controversy’ in which there are just two camps: those who ‘think’ that nitrite-cured meats are carcinogenic and those who are sure that they aren’t. Oddly enough, the latter camp consists mostly of manufacturers – and of some of the scientists who work, or have worked, for them.256
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            CHAPTER 17

            ALICE IN NITROLAND

         

         ‘Now, here, you see, it takes all the running you can do, to keep in the same place’, says the Red Queen to Alice in Through the Looking-Glass.1 It could be the motto of the land of pink ham: the nitro-meat lobby misses no opportunity to proclaim loudly that it is really doing its very best to stop using nitro-additives – and, when it comes to cancer, that it is necessary to ‘continue to do research’. Will we ever know how many deaths could have been avoided but for these constant delaying tactics?

         It seems that the fantasies of Wonderland have been used as a model by the peddlers of pink ham in more ways than one. For when it comes to defending profits, no tale is too outlandish. In the face of mounting scientific evidence, some nitrite curers have had to abandon their defensive positions and adopt ever more audacious strategies, even to the extent of counterattacking with what you might call ‘pre-emptive vindication’. Their message is stunningly simple: contrary to what you might believe, nitro-meats are in fact good for you.

         THE SAUSAGE DOCTORS

         Some defenders of nitrited meats claim that sodium nitrite is good for the health because the molecule can sometimes be used as an antidote for cyanide poisoning. They forget to mention that 258intravenous infusion of sodium nitrite is an extremely dangerous medical procedure used only in extremis: it is itself a form of controlled poisoning (by methaemoglobinaemia). The nitrite counteracts the cyanide because the two substances work on the blood in opposing ways.2

         More than a century ago, similar arguments were already being dismantled by doctors who opposed the use of new chemical preservatives. In 1905, Dr Harvey Wiley put it thus: ‘No one will deny that the materials used for the chemical preservation of food are often useful for specific purposes as medicines. Boric acid, salicylic acid, benzoic acid, sulphurous acid, and formaldehyde, all have undoubted uses. This, however, is no excuse for placing them in foods. It is not necessary to medicate the food of a thousand citizens in order to reach one who may need it. Drugs should be reserved for dispensation by physicians and pharmacists and not by the food purveyor.’3 Following the same line of thought, a famous British toxicologist wrote a stinging article headlined ‘On the use of food preservatives’ which denounced the use of pharmaceutical substances as colorants and antiseptics in food: ‘I object to be physicked indiscriminately by persons not qualified to administer medicine whilst I am in health; I object still more when I am ill. […] It is no consolation to me to know that the physic is not immediately fatal, or not even violently dangerous. The practice is utterly unjustifiable except from the point of view of a dealer, who wants to make an extra profit, who wants to palm off a stale or ill-prepared article upon the public.’4

         Today, some lobbyists promote sodium nitrite as a new panacea: in a factsheet entitled ‘Emerging research suggests nitrites may have health benefits’, Pork Checkoff, an industrial organization in Iowa, said that ‘scientists at the National Institutes of Health have concluded that nitrite is a potential new treatment for organ transplantation, heart attacks, sickle cell disease, brain aneurysms, leg vascular problems and even pulmonary hypertension, 259an illness that suffocates babies’.5 This would be laughable if the matter weren’t so serious. Let’s look at this a bit more closely.

         Because of its effect on the blood and on the walls of the blood vessels, sodium nitrite can be used in specific cases of cardiac arrest or to treat pulmonary hypertension, brain aneurysms (an abnormal dilation of the wall of an intracranial artery) and sickle cell disease (a genetic disorder of haemoglobin). There are many substances locked away in pharmacy cabinets that have potential medical applications, but you would never dream of using them as food additives. Morphine sulphate (or sulphate salt of morphine) is a reliable painkiller, but would that be a good reason to allow it to be used as a preservative in cheese or a colorant in meat? Has anyone thought to improve the colour of orange juice or extend its shelf life by adding a dose of arsenic or digitalin, on the basis that these substances have been part of the Western pharmacopoeia for centuries? But this is how it is with sodium nitrite: today some lobbyists try to fool the public by convincing them that nitro-meats pose no risk because sodium nitrite can be used in an operating theatre to dilate coronary arteries or pulmonary veins. It’s a rather baroque piece of skulduggery: sodium nitrite was indeed employed in cardiology well before being used to cure hams.* But it is ironic to see industrial meat-processors reviving the pharmaceutical history of sodium nitrite. Hitherto, the fact that, prior to being used in bacon, sodium nitrite had a brief early career in British hospitals in the 1880s was something they seemed desperate to hide!

         ‘THE NEW HEALTH FOOD’?

         An AMI factsheet, downloadable from the internet, says: ‘Nitrite can prevent injury from a heart attack, control blood pressure, 260promote wound healing, help treat sickle cell anemia and many other health conditions and may even prevent disease progression.’6 The document concludes: ‘Consumers should consume – and enjoy – nitrite-containing cured meats with confidence.’7 For us today, the ‘therapeutic argument’ may seem absurd, but that doesn’t mean it isn’t effective, at least in sowing doubt in the minds of the public. Thus, an article published in 2005 promised that ‘Hot dog preservative could be new medication’,8 and posed the question: ‘Could the salt that preserves hot dogs also preserve your health?’ The article explained that scientists were conducting experiments on nitrite with the aim of developing ‘a cheap but potent treatment for sickle cell anemia, heart attacks, brain aneurysms, even an illness that suffocates babies’.9 Apparently, this helped in ‘repairing the reputation of this often maligned meat preservative’. The article concluded: ‘It’s a surprising revival for a substance once suspected of spurring cancer.’10 

         This line of reasoning is put forward on www.knowyour nitrites.com, the website set up by a Canadian organization called the Canadian Meat Council, or CMC. (This organization’s former name – the Meat Packers Council of Canada – reveals its true nature. Like its US counterpart, it has nitrite at the heart of its operation.) The CMC’s argument is worth quoting at some length: ‘While this is surprising to many people who for years thought they should avoid dietary nitrite, numerous studies have shown that nitrite is an essential part of human health. Research has shown that nitrite: regulates blood pressure; prevents injury from heart attack; prevents brain damage following a stroke; prevents pre-eclampsia in pregnant women;† promotes wound healing; promotes successful organ transplantation; treats sickle cell anemia; prevents stomach ulcers. All of these conditions have been shown to be affected positively by dietary nitrite interventions.’11 261Another page on the CMC website adds even more benefits: apparently, studies have shown that nitrite ‘improves exercise performance’, ‘treats sleep apnea’, ‘prevents atherosclerosis’, ‘lowers blood pressure’, ‘reduces damage in acute stroke’, ‘treats erectile dysfunction’, ‘treats major depression’, ‘decreases ocular pressure in glaucoma’, etc.12 

         The CMC asserts that: ‘Once considered to be a harmful food additive, nitrite is now being viewed increasingly by members of the scientific community as not only a beneficial molecule, but one with vital medicinal properties.’13 ‘The emerging health benefits of nitrite represent a profound change in paradigm from the debate that occurred during the previous five decades.’14 To the extent that: ‘In the context of these dramatic new and evolving discoveries, the historical classification of nitrite as a “cure” is acquiring new meaning.’15

         According to the CMC, ‘thorough and ground breaking research has further dispelled the linkage between nitrite and cancer’.16 At the risk of repeating ourselves, let us make the point once more: lawyers may indeed argue that this sentence is strictly speaking correct, if interpreted literally, as sodium nitrite itself is not directly carcinogenic. But the statement is deceptive in that it disguises the crucial point: it is not sodium nitrite that is carcinogenic, but its metabolites. It is not the additive that is carcinogenic, it is the meat that has been treated with this additive. The CMC’s text is a bit like the tobacco lobby encouraging the public to smoke by saying: ‘Contrary to what some once believed, scientists now know that nicotine is not carcinogenic.’ This statement would technically be true from a legal point of view (the carcinogenic agent in cigarettes is not nicotine itself), but false in its implication.

         Just like their Canadian colleagues, many American nitro-meat-processors have been keen to propagate disinformation about the risks of their products. Claiming that ‘much confusion 262and even mythology surrounds nitrite’,17 the American Meat Institute has been running a ‘media myth crusher’ campaign professedly designed to ‘improve accuracy when writing about the use of sodium nitrite in cured meats’.18 The information was picked up by a number of websites often unaware of the fallaciousness of the lobby’s arguments. Under the heading ‘The nitrate and nitrite myth: another reason not to fear bacon’, one American nutrition blog described how ‘the belief’ that nitro-additives were harmful ‘has been entrenched in popular consciousness and media’.19 It described how the ‘fears’ had been swept aside and replaced with positive findings in favour of nitrate and nitrite, and stated that ‘recent research suggests that nitrates and nitrites may not only be harmless, they may be beneficial, especially for immunity and heart health’.20 The blog went on to pose the question: ‘Bacon: the new health food?’21 In 2019, the industry-friendly Institute of Food Technologists published an article that, without asserting anything categorically, posed a series of questions: ‘are nitrates and nitrites misunderstood?’; ‘what if all of the warnings and links to poor health outcomes were based on inconclusive science?’; ‘what if nitrates and nitrites are actually good for human health, and the avoidance of them may be causing another health crisis?’22 Or, in short: ‘Nitrates and nitrites have had a reputation for being toxic to human health for a number of decades, but their association with poor health outcomes may be unfounded.’23 Other publications constructed false dichotomies (when in fact the two options are not incompatible). For example, one article entitled ‘Nitrites and nitrates in the human diet: carcinogens or beneficial hypotensive agents?’24 explained that it was once believed (in the past) that the presence of nitro substances in food represented a health risk. The introduction to the article stated that ‘nitrates have been inaccurately linked to the development of cancer in the modern west and, as recent evidence suggests, are actually beneficial to health, particularly in reducing blood pressure’.25263

         ‘FROM MENACE TO MARVEL’

         In France, the arguments of the North American lobby were first picked up by agri-chemical groups that were campaigning for a revision of rules against water pollution, which limited the use of nitrogen fertilizer – ammonium nitrate, calcium nitrate, potassium nitrate, sodium nitrate – and restricted the spreading of animal manure as fertilizer. By some strange irony, the pro-nitrate activists are often themselves linked to the pork industry, because European nitrate regulations limit the expansion of industrial pig farms, which produce large amounts of manure. Hence the surprising collusion between the two ends of the production chain: certain industrial pig farmers maintain that nitrate is harmless so that they can more easily dispose of their slurry; certain industrial meat-processors allege that nitrite is harmless so that they can carry on putting it in their hams. In March 2013, the magazine La France agricole (Agricultural France) thus concocted an ‘exceptional plan of action’ on the theme of ‘Nitrate and health: a surprising counter-inquiry’, claiming to report on a ‘spectacular reversal’ of science. Known for its close links to the agro-industrial complex, La France agricole announced that: ‘Experiments carried out mainly in the Anglo-Saxon countries show that nitrate in food offers more advantages than drawbacks when it comes to health, contrary to the dogma that has dominated for at least fifty years.’26 The magazine warned: ‘This inquiry goes against the grain and will be met with incredulity and even suspicion.’27 The suspicion was undoubtedly well deserved: most of these ‘Anglo-Saxon experiments’ were the work of researchers linked to the AMI.

         A prominent figure in this ‘new paradigm’ was Nathan S. Bryan,28 an entrepreneur and researcher from Texas. In many publications he has championed the merits of nitrite and some of its derivatives. On flyers produced by the AMI entitled ‘Sodium nitrite: the facts’, Bryan is quoted talking about the ‘old myths 264about an alleged link to cancer’.29 In an article entitled ‘Cured meats found to hold health benefits’, an American website explained that Nathan Bryan ‘is concerned by what he calls the misinformation being distributed by some groups regarding the “health risks” of nitrites and nitrates’.30 According to Bryan, ‘There is absolutely no scientific basis to single out cured and processed meats as a culprit in certain cancers’.31 In smaller doses, nitrite appeared rather to offer protection against cancer, and would only pose a danger to those who were already very ill: ‘Taken together, our data indicate that nitrite can inhibit cancer cell progression at low doses and early stage but may promote cancer cell progression at higher doses in stage 4 colon cancer.’32 In other words, sodium nitrite was actually beneficial, and its harmful effects only kicked in when the person already had generalized cancer (at ‘stage 4’, the metastases have already invaded the organism).

         At a conference in 2010 Bryan presented a paper entitled ‘Dietary nitrite and nitrate: from menace to marvel’.33 One of his articles for the journal Meat Science claimed that ‘foods or diets enriched with nitrite can have profound positive health benefits’34 and he complained that ‘despite decades of rigorous research on its safety and efficacy as a curing agent, it is still regarded by many as a toxic undesirable food additive’.35 The French magazine Agrodistribution even published an interview with Bryan under the title ‘Nitrites act like vitamins’.36

         Documents of the American Meat Institute show that Nathan Bryan has been working with the AMI to defend its interests37 and contest the scientific research critical of nitrited meats.38 In particular, Dr Bryan was part of an ‘IARC challenge committee’ set up by the AMI to bring about a change of classification of nitro-additives as carcinogenic agents so as to ‘preempt any regulatory action’.39 Bryan also appears in an AMI-produced video interview entitled ‘Myth: nitrite in cured meat is linked to diseases like cancer’.40 In 265the video, he points out that, thanks to technical progress, scientists have discovered that the human body itself produces nitrite, and that it turns out that this molecule actually offers interesting benefits from the cardiovascular point of view (in fact the endogenous generation of minute amounts of nitrite has been known about for more than a century).41 In the video, an AMI employee exclaims: ‘Well, this is very different from what most consumers are hearing about, it’s a little bit of a “man bites dog” story: you’re saying that nitrite doesn’t cause cancer, and it actually has health benefits!’42 Bryan’s advice to consumers is ‘to not get caught up in the fads and the scare tactics on the use of nitrite in foods’.43 He declares: ‘in fact recent data suggests that nitrite can actually inhibit cancer cell growth in certain animal models.’44

         This video is one of a series that the AMI has put out on its ‘Meat myth crushers’ YouTube channel. Another title on the channel is ‘Nitrite sources and benefits’. On it, the AMI’s head of communication interviews a professor from Madison. Question: ‘So, what’s your message to consumers who have concerns about nitrite?’ The professor replies that obviously ‘nitrites from cured meats are a very safe compound to consume’!45 What he neglects to mention is that the carcinogenic agent is not the nitro-additive itself but the nitroso compounds to which the nitrite can give rise. In another video on the channel, the past president of the AMI Foundation himself appears in a white lab coat (as if clothes maketh a scientist). The video is called ‘Nitrite-cured meats, are they safe? Ask the meat-science guy’, and the answer given to that question is: ‘Consumers shouldn’t fear nitrite! The medical community doesn’t any more.’46 Again, this neglects to point out that it is nitrite-treated meats that are carcinogenic, while concentrating on the message that nitrite itself is not a direct carcinogen, which is of course true.

         These online videos are a troubling example of the tactics of the nitro-meat industry. For who else are these messages aimed 266at other than worried members of the public looking for clear information?

         SMOKESCREENS

         In the 1940s, with the scientific case against cigarettes mounting, the tobacco industry published proofs of the positive therapeutic effects of nicotine in the treatment of Raynaud syndrome (a disorder of the blood circulation).47 Later, the tobacco companies funded researchers to identify other benefits of nicotine. One cardiologist demonstrated that it could help with angiogenesis, that is, the growth of new blood vessels. And following other similar discoveries in the field of neurology, the cigarette lobby started celebrating tobacco as the ‘healing weed’. Thus, one industry-friendly journal claimed: ‘The news has been conveniently ignored by tobacco’s adversaries, but recent studies indicate that, aside from its well-known risks, the golden leaf may have some health benefits. More and more research is showing that certain tobacco compounds offer protection against medical disorders, such as brain diseases like Parkinson’s disease and Tourette’s syndrome.’48

         Historians have identified the techniques of ‘uncertainty manufacturing’ employed by pro-tobacco ‘scientists’ to ‘create a climate of broad public confusion surrounding the topic’.49 Thanks to documents revealed in major tobacco-related court cases, we now have a much better insight into the strategies that were employed. The cancer specialist Siddhartha Mukherjee summed up these manipulations in a few words: when the extent of the machinations began to be revealed, ‘the depth of deception made even the industry’s own attorneys cringe in horror. Cover-ups were covered up with nonsensical statistics; lies concealed within other lies.’50 For those the historian Robert Proctor labelled the ‘tobacco charlatans’ or ‘denialist scholars’, the mission was simple:51 convince people that there was not yet enough proof to claim that cigarettes 267were carcinogenic. Proctor wrote of the Tobacco Institute: ‘The industry’s vast PR machinery churned out its message – “not yet proven” – while never actually funding research that might have yielded such proof. Hundreds of press releases urged the need for “more research”, with the claim sometimes even made that it was dangerous to jump to conclusions, given that the case was not yet closed. And that, of course, is how the industry wanted the health “question” kept: forever open.’52

         The cigarette firms used many different methods, including trying to convince people that cigarettes were only carcinogenic ‘when consumed to excess’, and even that moderate consumption was actually beneficial (‘a pack a day keeps lung cancer away’, said one tobacco industry publication in the early days of their defence campaign).53 Later, the strategy was to fool the public over the real risks posed by ‘light’ cigarettes or to conceal the carcinogenic effects of nitrosamines present in tobacco smoke54 (nitrosamines are present not only in the smoke inhaled by the smoker but especially in the ‘sidestream smoke’ or ‘second-hand smoke’, that is, the smoke inhaled by people nearby).

         We know today that the cigarette companies spent millions of dollars to conceal the full seriousness of passive smoking from the public. They ran fake studies so that they could tar passive smoking as a ‘myth’,55 even manipulating members of the IARC in order to prevent the reality becoming known through the WHO agency.56 One of the doctors who closely studied the strategies of influence deployed by the tobacco industry explained why, in the 1990s, nitrosamines became such a preoccupation of the cigarette companies and their lawyers: that smokers risked cancer was nothing new, unfortunately, ‘but they were obsessed by the evidence that tobacco poisons released into the air could affect the health of non-smokers’.57 They had to neutralize the fear of passive smoking and nitrosamines: ‘An army of public relations experts, front organisations, and corrupted consultants served the 268lawyers, not the truth – the companies, not the public.’58 And today, documents from the tobacco court cases reveal how, sometimes, the nitro-meat lobby made common cause with the fake news merchants of the tobacco industry to hide the risks of nitroso compounds from the public.

         ‘CURED MEAT STRATEGY’

         Among the documents brought to light during litigation between US states and tobacco industry organizations, there is a series of faxes which show how some lobbyists pooled resources to defend both carcinogenic meats and passive smoking. In a letter of February 1996, a lobbyist called Jim Tozzi59 described his ongoing meetings with some of the officials of the government departments in Washington who might take measures against nitrited meats because of the cancer risks: he reports on the contacts he formed, the phone calls he made, the strokes he pulled as he wove his web of intrigue.60 Recently released confidential emails and memos show him asking for extra funds and describing his plans to ‘forestall any future regulatory action’ by the government authorities.61 He knew his subject well: for years, he had been putting the brake on the health agencies by offering ‘evidence’ that the carcinogenicity of passive smoking was ‘not proved’.62

         Hidden in this trove of secret documents, there are also details of operations that nitro-meat companies ran to snare researchers who were studying infantile cerebral tumours linked to the consumption of nitrite-cured sausages. In a confidential document of 1996, Tozzi offered a six-page description of his ‘tobacco and cured meats’ strategy. First, he reviewed recent scientific findings that confirmed that it was dangerous to expose young children to tobacco smoke and that embryos were at risk – not only if the mother smoked during pregnancy but also if she inhaled the smoke of others. 269

         Tozzi flagged up to his clients that these types of results posed a serious problem for them because there was a risk that the administration would use the findings ‘in a mistaken effort to protect children’63 because ‘activists are always looking for impacts on children because they can use them to attempt to compel immediate regulatory action’.64 So he outlined a response ‘to counter the potential damage which could occur’:65 his company would find a scientist for hire who would have the task of disseminating well-prepared and thought-through counter-arguments ‘throughout the government as well as with outside groups and the press’66 in order to protect the interests of the tobacco manufacturers.

         In a second section entitled ‘Cured meat strategy’, Tozzi then described how he proposed to deal with a cancer specialist who was a particular thorn in the side of the nitro-meat industry: Dr Susan Preston-Martin, a professor at the School of Medicine of the University of Southern California. Since the early 1980s, Dr Preston-Martin had been analysing the relationship between the occurrence of cancer and the consumption of nitrited meats. She was particularly interested in the abnormally high frequency of cerebral tumours in children whose mothers had eaten nitrited meats during pregnancy.67 (In a Powerpoint presentation of the AMI Foundation, the results published in 1994 by Dr Preston-Martin are presented in somewhat laconic terms: ‘Maternal hot dog consumption during pregnancy related to childhood brain cancers. Carried in popular media. Summer hot dog sales dropped 8%.’68) When, two years later, the same medical research team was preparing to publish new results which confirmed the impact of nitroso compounds on the human foetus, arch tactician Jim Tozzi warned his clients: ‘Dr Preston-Martin is a very well known and respected epidemiologist; she is widely published and her work appears in important and well respected medical journals. Her reputation as a researcher is “rock-solid” according to several of our contacts.’69 The problem was: ‘Dr Preston-Martin’s work has become 270increasingly specific in pinpointing the consumption of nitrite from cured meats as a cause of tumors (and, possibly, leukemias).’70 In another document, the lobbyist stressed that ‘The forthcoming February publication of two articles by Dr Susan Preston-Martin in the journal Cancer Epidemiology, Biomarkers and Prevention as well as the anticipated release in the last half of 1996 of the research results from her large-scale study on the sources of cancer causation, could have a significant impact on the tobacco and meat businesses.’71

         Given the serious implications of these results, manufacturers should have brought in measures to protect consumers. Instead, they tried to obstruct the work of Dr Preston-Martin: they investigated her funding sources and tried to prevent her findings having an impact on regulations. A fax from Jim Tozzi described their secret strategy: the lobbyists proposed to approach her without revealing their true motives (contacting her under the pretence of asking for advice on a technical question). Tozzi specified that, in order not to give the game away, it would be necessary to bury discussion of the nitrosamines of cured meats among other themes that would serve as camouflage.72 Tozzi hoped that it would permit his team ‘to work with [Dr Preston-Martin] as she completes the large epidemiological study she currently has underway. This will afford us the opportunity to help shape the conclusions of that study and get early information on what those conclusions are likely to be.’73 In the end, the nitro-meat industry was able to launch a finely tuned media campaign to neutralize the impact of Dr Preston-Martin’s results regarding hot dog consumption during pregnancy and the risk of brain tumour in the offspring.

         THE DOUBT-MONGERS

         In the USA there is now a whole cottage industry specializing in ‘product defence’. Exponent, Inc., Weinberg Group, ChemRisk are 271just a few of the highly paid firms that combine public relations with scientific spin-doctoring. Mathias Girel, a French historian of science, has written about how the public is gradually becoming aware that ‘alongside research that increases our knowledge there is another type of research that sets out to undermine existing knowledge and has no other purpose than to sow doubt, a science with the sole purpose of offering reassurance and hindering the implementation of regulations’.74 The epidemiologist David Michaels has described how ‘it has become standard operating procedure for corporations to attempt to manufacture scientific uncertainty when they’re faced with allegations that their products or activities cause harm’.75 Michaels spells it out: ‘It is not an exaggeration to say that in the product defence model, the investigator starts with an answer, then figures the best way to support it.’76 ‘The work has one overriding motivation: advocacy for the sponsor’s position in civil court, the court of public opinion, and the regulatory arena.’77 Their aim is: delay, delay, delay, perpetually postponing the day of reckoning for the industry.

         In 1994, the AMI commissioned a report to contest the results of three studies that had just been published. One of the joint signatories of the report was AMI consultant David Klurfeld78 – an ardent ideologue of the ‘no proof’ approach. The report provided a list of arguments that might be used to question the epidemiological studies’ methodology and results. It stressed that ‘Statistical correlations do not prove causality’ – a line that might be considered the mantra of the ‘technicians of doubt’ – and went on to claim: ‘these findings merely suggest possible relationships that should be studied further.’79 Of course, little effort was subsequently made to ensure that these ‘further studies’ did actually take place! The studies demonstrated that the more children ate sausages treated with sodium nitrite, the higher the incidence of cancer (this affected mostly children from poor black families). The report suggested an ‘alternative’ interpretation which gives 272some insight into the contorted thought processes of some AMI consultants: ‘even before cancer patients know they have the disease, there is a change in metabolism that occurs to increase the utilization of fat and calories. The body’s natural response to this might be to unconsciously choose higher fat and higher calorie foods. This would mean that studies of childhood diet and cancer could actually be measuring cancer’s effect on the diet, rather than the other way around.’80 In other words: if children who eat sausages made with sodium nitrite have more cancers than other children, it does not mean that the sausages themselves cause the cancer. Rather, it might be because the cancer makes them want to eat sausages!

         Nitro-meat literature contains a seemingly endless catalogue of such sophistry: some commercial scientists have added the defence of nitrited meats to an already long list of dubious causes.81 Is this a wise approach for the industry to follow? Won’t the fact that their pink ham is being defended in such a way actually alarm consumers? When they come to make a choice between a natural, pale-grey ham sandwich and a nitrited ham sandwich, won’t shoppers be rather troubled by the idea that, in order to counter the findings of epidemiologists and cancer specialists, the processed meat lobby has had to seek the help of these strategists of lost causes?
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            CHAPTER 18

            BLUFF, SUBTERFUGE, HOGWASH: THE ART OF NITRO-POKER

         

         What could the nitro-meat lobby do in 2007, when the World Cancer Research Fund recommended that processed meats should not be eaten at all?1 What to do in 2015 when the International Agency for Research on Cancer confirmed 30 years of epidemiological results by classifying processed meats in ‘group 1: carcinogenic to humans’? Once you are on board the train, it’s quite hard to get off. As it hurtles onwards, you have to keep upping the ante: as the science advances, the strategies have to become ever more sophisticated. You have to come up with new ploys, new reasons to keep on saying: ‘we just don’t have anywhere near enough information to make recommendations that we would feel quite certain would really result in a dramatic change in cancer’2 (1981), or that ‘there is virtually no scientific rationale’ for concluding that nitrited meats are carcinogenic3 (1998), or that nitrate and nitrite have ‘only theoretical long-term risk that remains unproven’4 (2011), or that the classification by the IARC ‘defied common sense’5 and ‘simply cannot be applied to people’s health because it considers just one piece of the health puzzle’6 (2015), or that ‘cancer is a very complex disease with many potential causes. Linking cancer to one food or food group is irresponsible and reflects poor scientific judgement’7 (2018). 274Keeping this going is a risky strategy, since the more it escalates, the more it risks overstepping the bounds of legality.

         CONTAMINATION

         In London, Paris, Brussels, Maastricht, Oslo, Valencia, the tacticians of the European nitro lobby are hard at work. Pseudo-scientific conferences, fake data, PR campaigns designed to sow doubt and confuse the public, to buy a bit more time, to fool the health authorities: behind the lovely pink hams and tasty-looking sausages, the world of nitro-meat is a shadowy one, populated by paid consultants posing as ‘medical nutritionists’, by professional jugglers of facts and statistics, by unscrupulous lobbyists masquerading as researchers – a world full of pseudo-science, fake news and unconscionable trade-offs between health and profit.

         In the last few years, the falsifications of the nitrite lobby have gained remarkable traction in the scientific literature. For example, consider an article in the journal Trends in Food Science & Technology from 2015 that sets out to offer a definitive review of ‘alternatives to nitrite in processed meat’.8 Written by four Asian academics (from Korea and Sri Lanka), it aims at presenting a complete evaluation of current knowledge in order to find ways in which processed meat products might be made less noxious. The authors acknowledge that epidemiological studies indicate that nitrited meat is carcinogenic. Unfortunately, their bibliography is influenced by around fifteen articles produced by researchers in Madison and by authors close to the AMI. These works are enough to distort the arguments, since at the end of their piece the authors say: ‘in contrast, some studies have elucidated the beneficial effect of nitrite on human health.’9 As a result, the four Asian academics are unable to draw a definitive conclusion regarding the desirability of nitrite suppression, 275and consequently they leave the question open. For the ‘doubt manufacturers’ of the nitro-meat lobby, it’s job done. But what a waste and what a vile trick: these four academics were artfully caught in the trap, and so were the organizations that funded their work, the civil servants who read their report, the students and other researchers who accessed it, even perhaps some pork butchers who looked to it for alternatives to using nitro-additives. In the end, how many victims, how many future cases of cancer could have been avoided in Sri Lanka and Korea and everywhere else this article was consulted? To protect the interests of a few American and Western factories, how many people on the other side of the world will have to suffer?

         Not that you need to look so far afield to see how the doubt-mongering has distorted scientific knowledge as much as it has corrupted food itself. Consider, for example, a 2014 study carried out by three researchers at a Scandinavian university. Funded by the Danish food council Fødevarestyrelsen, it set out to evaluate the necessity of nitro-additives in order to bring Denmark into congruence with European regulations.10 But the Danish rapporteurs were unaware that the nitro-meat industry was using the same tactics that asbestos, pesticide and tobacco firms had used. Throughout their report, the authors put their trust in publications which they considered authentic, unbiased scientific articles, without realizing that they had in fact been written by scientists who were exceedingly close to the AMI. For instance, the Danish authors referred to several articles from the 1970s without understanding that the works in question were produced by defenders of the nitro-meat lobby in the specific context of the ‘nitrite war’. What the Danish researchers took as a genuine evaluation of the ‘minimum level of nitrite necessary to make sausages safe’ was nothing more than findings produced under the aegis of manufacturers of nitrite-cured sausages in order to justify use of the chemical.11 Likewise, what the Danish authors thought was a 276reference work on meat-curing traditions was in fact a revisionist ‘history’ written by two prominent American meatpackers working on behalf of the AMI which attempted to prove that ‘cured meats’ and ‘nitro-cured meats’ have been synonymous since the dawn of civilization.12

         It was all par for the course: recent articles by AMI-supported authors insinuated their way into the bibliography used by the Danish authors, influencing their field of reference to such an extent that they felt compelled to write: ‘For the sake of completeness it should be added that it has recently been suggested that small amounts of nitrite may even be beneficial to health.’13 Unfortunately, the Danish report was not a one-off. For the strategy of the AMI has been given a significant boost in Europe: one of the latest expert reports delivered to the European Commission draws upon the work of the AMI and adopts its approach so as to justify the continued use of carcinogenic additives by European manufacturers.14

         NEWSPEAK

         The term ‘cured meats’ used to designate meats that had been cured using salt; but in the USA, the legal definition of curing has been revised so that it now refers to treatment using salt with added nitrate or nitrite.15 Meat scientists have noted this: ‘meat curing, historically defined as the addition of salt (sodium chloride) to meat, is now referred to as the intentional addition of nitrite and salt to meat.’16 In Canada, when meat curers work without nitro-additives – and even when they produce hams whose superior quality is recognized – they receive no encouragement; on the contrary, because they don’t follow the rules imposed by the industry, artisan producers are sometimes bullied, threatened with legal action and have their products confiscated.17 As a consequence of this hostile regulatory and commercial environment, there is only 277a single company in Canada – McLean Meats in Vancouver – that produces nitrite-free processed meats on an industrial scale.

         Everywhere, the nitrite curers have succeeded in imposing definitions, recipes and rules that are favourable to them. Unfortunately, Europe hasn’t escaped this chemical hijack: here too the nitro-curers managed to rig things to the point that even the meaning of words changed. The European food authority EFSA uncritically adopted the industry’s newspeak. In defiance of tradition, they redefined the process of curing to bring it into line with the North American concept by making nitro-additives an integral feature: in a scientific notice on sodium nitrite the EFSA announced: ‘By definition, “cured meat products” contain curing salts, usually salt (sodium chloride) and either nitrites or nitrates.’18

         Even if there wasn’t the problem of cancer, this verbal landgrab would be a scandal, in that it totally violates the European tradition of meat curing. Let us repeat for the umpteenth time: in Parma, the location of EFSA’s headquarters, the meat curers banned nitro-additives in their famous hams and reverted to the traditional methods. It should be noted too that, from its very first edition, the Code of Practice of French charcutiers explicitly stated that in Parma no nitro-additives were used in the curing of ham: curing ‘is carried out using only commercial cooking salt’.19 So how can it be that the EFSA betrayed European consumers and, to placate the nitro lobby, decreed that henceforth ‘curing’ was synonymous with ‘nitrite curing’? Imagine if the word ‘bread’ was redefined just at the behest of some lobby group? If, in order to suit a few frozen food manufacturers, the word ‘fish’ came to mean ‘fish finger’? Or if ‘beef’ was modified to mean ‘hormonetreated beef’? It’s as shameful as it is absurd.

         An example of the relentless advance of chemical curing: currently the type of Spanish ham known as pata negra is undergoing changes. Traditionally, this product was obtained through a slow maturation, without any recourse to nitro-additives, as we have 278seen. It represented the peak of the Iberian meat-curing tradition. To simplify production and increase volumes and margins, European and Spanish regulations have recently allowed the use of nitro-additives. Likewise in Corsica, where the true Corsican dry sausage (u salsicciu), authentic Corsican ham (prisuttu), the lonzu (cured loin) and the coppa are still to be found on farms in the centre of the island. Elsewhere, all these products have been replaced by ersatz versions made with meat imported from the continent, produced with the help of nitro-additives and then sold to summer visitors who believe they are buying ‘authentic Corsican food’. The same process has more or less killed off the traditional French saucisson (dry-cured sausage), now ubiquitously replaced with rapidly produced versions that are very ‘real-looking’. For let us recall once again: if you take the trouble to avoid the ‘manuals’ and ‘treatises’ published by the food additive manufacturers,20 you can find written confirmation by the most reputable technical experts that to produce real saucisson ‘only salt and pepper are indispensable’.21 How can we tolerate the gastronomic and cultural treasure that is our cured meats being replaced by carcinogenic copies?

         THE NITRO-ORGANIC SCANDAL

         Probably the most revolting phenomenon of all is the inroads that nitro-additives have made into the organic industry. Historically, the organic sector totally forbade the use of nitro-additives. ‘When you know what you’re doing, you can make cured meats of superior quality without any need for the commonly used additives – phosphate, nitrited curing salt and flavour enhancers. And it is tasty!’22 exclaimed Hermann Jakob, a German professor of meat-processing with an expertise in organic production. ‘Nitrited curing salt is taboo at Demeter’,23 said a German manufacturer about the specifications of an organic certification mark.24 ‘Demeter does 279not allow any additives. Its sausages are distinguished by their paler colour’, explained the professional magazine Bio Press.25 The Demeter organization clarified: ‘At Demeter, nitrited curing salt is banned. In its place, the curer uses his knowledge, his care and his skill. In conventional transformation, most additives serve to accelerate production and standardize the process in order to obtain a constant result despite variations in the raw material.’26 Similarly, use of nitrate and nitrite is forbidden by the rules laid down by the organization Nature et Progrès (Nature and Progress, an initiator of the International Federation of Organic Agricultural Movements, IFOAM).27

         But the growth in organic foods has sharpened appetites. As early as 1999, the Sunday Times was questioning the obscure circumstances under which the Soil Association had authorized the use of sodium nitrite in British organic production, allegedly at the request of Sainsbury’s and other supermarket chains.28 In Belgium, Nature et Progrès was also sounding the alarm: ‘In the past, thanks to the action of Nature et Progrès, the Belgian organic sector has banned nitrited curing salt in charcuterie. Under the influence of large retailers, some organic actors are currently considering reopening this question, rather too easily forgetting that these additives are bad for human health.’29 To restore some order in the organic sector, the European Commission decided in 2006 that ‘sodium nitrite and potassium nitrate shall be re-examined before 31 December 2007, with a view to limiting or withdrawing the use of these additives’.30 Microbiologists provided evidence that nitro treatment was not necessary, concluding that ‘any effect of nitrite on product safety and stability may be compensated for by modification of formulations and processes’.31 They explained: ‘the epidemiological data do not support the common view that the addition of nitrite is essential for protection against botulism or other food intoxications.’32 A group of experts was summoned to Brussels, and they recommended introducing ‘a general and 280efficient education programme in alternative processing methods and hygiene to organic meat manufacturers’.33 The experts’ official report was unequivocal: ‘the group recommends that nitrate and nitrite within a reasonable time scale should be eliminated from organic meat products.’34

         In 2008, a European Commission regulation recapitulated: ‘the additives sodium nitrite and potassium nitrate were to be re-examined before 31 December 2007, with a view to limiting or withdrawing their use. A panel of independent experts has in its conclusion of 5 July 2007 recommended eliminating sodium nitrite and potassium nitrate in organic meat products within a reasonable time scale.’35 But because the industry fought it tooth and nail, this measure was never implemented. British manufacturers in particular claimed that a ban on nitro-additives would ‘ruin an organic bacon industry in the UK that is booming’36 and lead to the ‘collapse of the market for organic bacon’.37 The scientific results showed that it was perfectly possible to manufacture organic bacon without recourse to nitro-additives,38 and a number of Danish and German studies proved that nitro-additives could be gradually phased out without compromising health safety.39 But the British meat companies made out that there was no way of assuring that nitrite-free bacon would not pose a bacterial risk,40 ‘nor does it seem likely that many shoppers would be willing to accept a change to a rather unappetising looking, greyish product’.41 In 2008, the industry magazine Food Manufacture reported that British producers ‘are up in arms about European Commission proposals to ban the use of nitrites in organic food by the end of 2010, which they fear could kill off the sector in the UK’.42 Under pressure from lobbyists, the European Commission agreed to offer the industry a short stay of execution. Then they offered another one. In November 2010, Food Manufacture noted that the industry was ‘seeking to indefinitely delay an EU regulation that would ban their use from 2011, arguing there are no 281suitable alternatives’.43 Finally, the European Commission gave way, and the plan to ban nitro-additives was never enacted.

         Lionel Rostain, who heads one of the main French producers of organic meat products, said in an interview: ‘I was consulted when specifications were being drawn up for processed meats and personally I was against the use of this additive, because you can do without it. Basically, it is used purely to enhance the visual aspect, especially to turn ham pink, but provides nothing in the way of preservation. The problem is: if we stop using nitrited curing salt, will the consumer buy grey ham? I myself have experimented in doing without nitrite and yet have managed to find ways to preserve the pink colour. It is once the package is opened that the product starts to turn grey and the customer might believe that it is unfit for consumption, even though that is not the case! The solution would be for all organic producers to give up using this additive and provide the consumer with clear information to set their minds at rest.’44 So Rostain marketed his nitrite-free organic ham by including a note on the label: ‘We favour quality over pleasing appearance. That is why our nitrite-free cooked ham is paler, and changes colour once opened. This is a normal reaction and is due to the absence of nitrited curing salt; it has no effect on the taste and nutritional value of the ham.’45 But by allowing nitrite treatment, the European regulators had created an irresistible market force. Once they clapped eyes on pink-coloured ‘organic’ ham, customers progressively gave up on nitrite-free ham. Orders dropped, and finally the Rostain company was forced to cease production of its original untinted ham.

         NOW YOU SEE IT, NOW YOU DON’T

         In the USA in the 1970s, a few producers attempted – before being rumbled – to pass off their nitro-meats as nitrite-free, simply by indicating that the product was made without additives. 282‘Our inspectors clearly failed to check the mixing of the pickle’,46 complained the assistant secretary of agriculture. ‘It’s inexcusable that the processor could make a label that said no nitrite and then put the additive in’,47 lamented another official of the US Department of Agriculture in the Chicago Tribune.

         In the twenty-first century the tricks are a great deal more sophisticated. ‘The curing code has recently been cracked’, announced the New York Times in 2006: ‘Instead of relying on sodium nitrates or the more common sodium nitrites for color, texture and shelf life, hot dog makers have found a magic solution of celery juice, lactic acid and sea salt that rescues the organic dog from its tough brown reputation and rockets it to pink juiciness.’48 One producer of this miracle hot dog was quick to exclaim: ‘If we can introduce a whole new group of people to healthy food through a hot dog, oh my god, the lateral impact is enormous.’49

         The only problem is that the recipe for these hot dogs does contain nitrite. Instead of using cooking salt with a bit of sodium nitrite mixed in, additives manufacturers have developed a clever technique: they use a vegetable extract with a high nitrate content, to which they add a special bacterial culture (for example, staphylococci). In presence of nitrate, these micro-organisms generate nitrite. A patent for a ‘mixture for reddening meat products’50 granted to some German chemists explains that the bacteria ‘are able to provide the required nitrite from the nitrate of the vegetable products. Nitrite is the basis for the formation of nitric oxide that is required for the reddening.’51 Meat-processors only need to mix this nitrite-generating compound with salt water to achieve exactly the same effect as if they had used the usual nitrited curing salt.

         The point of this process is to use nitrite without having to write ‘sodium nitrite’ on the label, as more and more consumers are learning to avoid it. This technique has no positive impact on the cancer problem, but it is highly advantageous when it comes 283to marketing: rather than eliminate nitro-ingredients from their recipes, the manufacturers thus manage to remove those damn E numbers – E 250, E 251 and E 252 – from their labels. The words ‘potassium nitrate’, ‘sodium nitrate’ and ‘sodium nitrite’ have been magicked away. In the jargon of the agri-food business, this is described as a ‘clean label’ or ‘clear label’.

         One additives manufacturer explains: ‘As even highly processed meat products such as sausages are now subject to clean and clear label trends, manufacturers need to find ways to keep the color appeal of these products while losing the artificial additives.’52 The Irish company Kerry Foods obtained a patent which describes ‘a process for preparing the curing agent comprising contacting a plant material with an organism capable of converting nitrate to nitrite’.53 One Scandinavian food additives manufacturer vaunted the merits of its specially selected bacterial culture: it ‘provides the desired colour much faster than the market standard’54 because ‘the enzyme complex reduces the nitrate into nitrite, which provides the appealing reddish colour’.55 Describing its special powder for making nitrited pink ham ‘without added nitrites’, the French firm Solina explained: ‘The culture transforms natural nitrate obtained from the vegetables into nitrite which interacts with the haemoglobin in the meat to form nitrosomyoglobin, which is responsible for the pink colour of the hams.’56

         The industry website meatpoultry.com has described the advantages of this so-called plant-based nitrite by citing the director of one of the main US suppliers: ‘It provides curing and shelf-stability in an easy-to-use powder format.’57 He emphasized that the active ingredient was ‘naturally occurring’ nitrate/nitrite, ‘yet is labeled simply as celery powder’.58 (Consumers not versed in biochemistry or meat science might read the label and suppose it is referring to celery salt, a common cooking ingredient; they might find this reassuring.) Another executive explained that the powder, sold under the label VegStable®, ‘acts as a curing agent’ 284and allows meatpackers to replace the nitro-additives ‘so they can market their products as natural and capitalize on the double digit growth rate in this segment’.59 As one food processing researcher put it, ‘Development of meat products by replacing the synthetic nitrite with nitrite from a natural source might provide a new growth to the meat-processing industry.’60 He went on to say: ‘We showed that fermented spinach extract contained pre-converted nitrite which could substitute synthetic nitrite to maintain the color development of cured meats.’61 Another study which set out ‘to improve the health image of processed meat products’62 noted that nitrite obtained from fermenting chard powder gave equally good results and concluded that the procedure was interesting ‘because synthetic nitrite has a negative health image while the nitrite from a natural source such as vegetables receives the perception as natural and healthy’.63 One staunch defender of nitrite treatment said: ‘They are the exact same molecules … just from a different source.’64

         What do a few more pennies matter if you can buy a ham without carcinogenic additives? In the belief that they are looking after their health or that of their children, consumers are willing to pay 15% to 20% more for their bacon and ham. In fact, they are often simply paying more for the same dangerous substance.

         STEALTH NITRITE

         In an article in a professional journal entitled ‘Nitrite free: Where does the truth end?’, one meat-processing expert wrote in 2007: ‘By adding nitrite “indirectly” it does not need to be declared on the label of the product and the term “preservative” therefore can be avoided on the label. In most countries the term “preservative” in a meat product is not well liked.’65 He noted that ‘this material also has the potential to form nitrosamines. As a result, the health benefit as portrayed to the consumer that “no nitrite 285is added” is not exactly the entire truth. The described process of obtaining nitrite out of nitrate is just another way of introducing nitrite into meat, with all its desired technological functions, but without having to declare nitrite on the label of the product.’66 In a professional journal, pro-nitrite scientist Nathan Bryan, whom we met earlier, denounced this process as a ‘public deception’.67 And yet a growing number of additive manufacturers who formerly sold sodium nitrite today sell this ‘furtive’ nitrite that escapes the requirement of labelling. Certain additive manufacturers have even thought of developing genetically modified bacteria capable of producing nitric oxide without the input of nitrate at all.68

         In the USA, there has been a string of unsuccessful court cases against manufacturers.69 In Germany, after a long legal battle in the organic branch, it was established that it was illegal to use the pretence of ‘plant-based’ nitrite to make consumers believe that their organic sausages were free of nitro-ingredients.70 In France, manufacturers accused each other of betraying the trust of the public.71 The French Fraud Prevention Office (DGCCRF) adjudged that this technique ‘basically boils down to adding the same substance in the end, while replacing mention of this additive in the ingredients with that of a simple vegetable broth’.72

         Recently, some European countries have clamped down on these tricks. The Republic of Ireland, which was one of the countries most affected, has adopted a very unambiguous position. In its instructions to manufacturers, the Food Safety Authority of Ireland (FSAI) now indicates: ‘your label must not mislead the consumer to the extent that they buy your product in preference to similar products’.73 To the question ‘Can I use ingredients that are also sources of nitrite/nitrate to replace sodium or potassium nitrite/nitrate?’, the FSAI replied: ‘You cannot use ingredients that are also a source of nitrite/nitrate if used for the intended technological purpose of preservation or colouring in the final food.’74 The European Commission published several official statements, 286firstly on ‘spinach extract containing high levels of nitrate used in sausages’75 (2006) then on ‘the use of fermented vegetable broth, enriched with nitrite’76 (2010). In September 2018, the European authorities noted: ‘The Commission has been made aware by Member States of industry practices which consist in adding plant extracts to food primarily for food additive functions while being erroneously claimed not to be used as food additives.’77 An official committee of European experts met in Brussels and decided unanimously not to allow use of this stratagem. Nevertheless, the practice remains endemic, and all around the world increasing numbers of consumers are being taken in by it.

         These techniques are reminiscent of similar strategies used at the start of the twentieth century. In 1905, Heller & Co. was selling its additive ‘Freezine’ to a credulous public and telling them that ‘Freezine is a liquid gas, made from vegetable materials’.78 It was in fact formaldehyde, which was produced from the oxidation of methanol, at the time obtained from the distillation of wood. In government commissions of enquiry, senators and doctors rejected this as a malicious attempt to whitewash a notoriously noxious substance.79 Other companies used a preservative called ‘Zero’ so that they could claim on their labels that they used ‘zero preservative’!80
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            CONCLUSION

         

         The nitro-meat-processors protect their interests by deliberately ignoring alternative techniques and making out that it is not possible to ensure safety without recourse to nitro-additives. This is not exactly a new ruse. In France, nearly 200 years ago, suppliers to the navy managed to fool the royal authorities by playing on another fear. At the time, sailors often suffered from vitamin C deficiency, due to a lack of fresh fruit and vegetables. Their teeth fell out, their gums bled: symptoms of the dreaded scurvy, which killed explorers and decimated ships’ crews. Looking into curing methods, the chief physician of the French navy was surprised to discover that certain manufacturers of ‘barrelled beef’ used a paste containing a colorant (‘dyer’s madder’) and alum (aluminium sulphate). This bizarre, nauseating compound served to speed up production and increase yields. But in order to have it approved, the shrewd suppliers made out that this mixture was endowed with prophylactic properties that made it indispensable. They claimed that it was an ‘anti-scurvy brine’ which made salted meat safer to eat. In 1829, the chief physician of the navy publicly denounced this subterfuge: ‘The very title of this amalgam indicates the specious pretext on which it has been introduced into cured meats destined for the navy […] I had seen for myself, on board vessels, recently cured meats coated with a substance the origin of which I was unable to divine: it was the gum and madder of the so-called anti-scurvy brine.’1

         THE THREE BIG LIES

         Today, the lying is more complex, and a great deal more ambitious in scope. Forty years after the ‘nitrite war’ of the 1970s, 288the meatpackers of America and Europe are trying to keep their show on the road: leave them in peace to carry on using nitrite, ‘to protect the consumer’, is their line. Their obsession is that nitro-products should not be ‘stigmatized’. Their strategy is to maintain the idea that it is necessary to treat processed meats with nitro-additives – that there is no choice, that there never has been a choice. At all costs make sure the public never really grasps that processed meats have been made dangerous for no useful purpose.

         In order to try and instil confidence in their pink products, producers are deceiving the consumer. Perhaps even more seriously, they are deceiving themselves. By denying the risk, they have mortgaged their future: by protecting the short-term profits of an industry forever in thrall to perpetual growth, industrial meat-processing has failed to develop a process for making its products safer. In this, European artisans and farmers are perhaps the first victims of the manoeuvres of the lobby and the large interests it represents. Unfortunately, the cancer will not go away. For as long as they are injected with additives that make them carcinogenic, processed meats will present a problem for public health. The lobby’s strategies and inexhaustible supply of dirty tricks will not avoid that reality.

         But the cheats don’t realize that the world has moved on. Honest meat curers are becoming aware of the fact that they have been manipulated by industrial companies willing to do whatever it takes not to have to change their methods, for fear of losing their market share. The public will discover that a campaign of falsification has been operating on three fronts: firstly, to deny the risks of cancer and confuse the issue; secondly, to disguise as much as possible the colouring and accelerating functions of nitro-additives; thirdly, to construct an excuse, the botulism scare, and exaggerate this so that people accept the risk of cancer as the price to be paid and see no alternative. On all three scores, these meat-processors are lying. Perhaps that is the most surprising aspect of 289the nitro-meat fraud: there isn’t just one enormous lie, there are three. Nitro-meat promoters deceive the public on cancer; they deceive the public on the risk of botulism; they deceive the public by hiding the real reasons why their clients use nitro-additives. All three lies prop up this house of cards.

         In the end, who decides? Will the consumer go on buying chemically tinted and accelerated meats? In the age of social media, it will become more and more difficult to hide the fact that nitro-treatments make meat carcinogenic for no good purpose; it will become more and more costly to maintain the ‘inevitable botulism’ fiction; it will require ever more audacious means to make consumers accept that, in order to have their proteins pink, it is worth running the risk of cancer. Consumers can already see in their supermarkets that a return to processed meat without nitrate or nitrite is perfectly possible, even on an industrial scale: if some manufacturers have done it, why can’t others? Who will go on buying nitro-ham and nitro-bacon when some manufacturers are offering untreated ham and bacon? Which parent will carry on feeding dangerous sausages and bacon to their children once they find out that they can buy sausages and bacon without the cosmetic treatment?

         Can’t European industrial meat-processors see the risk in remaining hand-in-glove with the American lobby? How do they not see that pressing on regardless is no longer an option? That the deceit is no longer viable? That they should give up on this mad strategy of ‘move on, nothing to see here’?

         ENDGAME

         In the nineteenth century, when saltpetre curing became widespread, no one could have foreseen that nitro-additives would react with meat proteins and generate carcinogenic metabolites. The scandal of nitro-meats is not the initial fault in the product; 290the scandal is in the fact that the industrial meat-processors did not take the necessary radical measures to correct this fault, even though they have known for decades that nitro-additives make processed meat more dangerous than it would otherwise be. The scandal is all the past, present and future cases of cancer. The scandal is in the modern lobby’s propaganda, in its efforts to muzzle cancer specialists, in the deceitful reassuring messages that the meat companies put out in the press and on their websites. The scandal is in the constant growth in nitrited meat production – instead of the healthier meats which could have been developed in their place. In short, the scandal is in this long rap sheet of dirty tricks and lies.

         But one day, inevitably, the wind will change. The historians Naomi Oreskes and Erik Conway have shown how the tobacco companies were condemned not only because they manufactured dangerous products, but mainly because they ‘knew the dangers of smoking as early as 1953 and conspired to suppress this knowledge. They conspired to fight the facts, and to merchandise doubt.’2 Dr David Kessler, a former FDA commissioner, has described how he managed to gather together sufficient evidence to take on the cigarette lobby in court: the manufacturers were certainly prosecuted because they sold a dangerous product, but more than that because they lied. Quoting Horace, Kessler wrote: ‘The guilty have a head start, and retribution is always slow of foot, but it catches up.’3

         What will happen when the lawyers come to subject the arguments of the meat-processors to close scrutiny and ask why some of them can happily do without nitro-additives but not others? Will the lawyers start collecting the medical files of consumers of nitro-meat? Will they claim compensation for cases of cancer that could have been avoided? According to the law, a product is defective if it ‘doesn’t offer the level of safety which might legitimately be expected’.4 Once the notions of defect and responsibility 291come into play, interesting legal prospects open up. Since it can be proved that the meat companies can manufacture less dangerous products if they so wish, who is responsible for these cancer cases?

         TRUE COLOURS

         It is also a matter of ethical responsibility: today, the European processed meat industry is trying to open up new export markets. And there are huge markets out there to conquer. China is the new El Dorado: the Chinese eat very little processed meat, but they love pork. ‘Why miss out on a country that represents 50% of world pork production and consumption?’ asked the president of a major French meat-processor.5 So meat companies are conducting broad campaigns to educate foreign populations to appreciate the taste of processed meats and are adapting Western products to the habits of local consumers.6 It is all about teaching Koreans and Mexicans to like our sausages, all about converting Southeast Asia and Africa to the joys of ham, salami and bacon. But the poorer countries do not always enjoy all the benefits of colonoscopy, therapy or surgery: a diagnosis of cancer of the colon means a death sentence much more often than it does in Europe.

         Is it right to go around the world selling carcinogenic food? Is it moral? On dedicated websites targeted at Asian audiences, European meatpackers show appetizing pictures of ‘sausages to cook’, ‘sausage kebabs’ and ‘ham macaroni’.7 Images of medieval pigs roaming the woods evoke a venerable tradition of quality and authenticity. But in order to be truly authentic – assuming there is no change in the methods of production – shouldn’t their brochures include a warning that these products are classified in the highest category of carcinogenic substances in the typology of the IARC? Shouldn’t they say that the WHO regularly warns about the growing export of carcinogenic food to populations that were formerly largely exempt from diet-induced colorectal 292cancer?8 Shouldn’t they say that in the wake of North America, Europe and Australia, incidences of cancer are exploding in developing countries as they start to adopt a Western lifestyle and food habits?9 Since we are introducing a virgin population to York ham and Frankfurt sausages and Ardennes pâté, why not take the opportunity to start from scratch with an honest product: processed meats which have a natural colour?

         In May 2015, on the fiftieth anniversary of the IARC, its director said: ‘During our short history we have seen cancer shift from being a problem affecting mainly rich countries to becoming a truly global problem. Two thirds of cancer deaths already occur in the less developed countries. This is a problem set to worsen: in the next 20 years the annual number of new cases is estimated to rise from around 15 million to 24 million – nine million additional new cancer patients every year – with the greatest increases occurring in the less developed countries.’10

         Epidemiologists predict that in 2030 the global number for colorectal cancer will reach 2.2 million new cases per year, resulting in 1.1 million deaths.11 Why contribute to this catastrophe, when specialists in bowel cancer constantly recommend that we introduce a genuine prevention policy relating to food?12

         Does Europe have to cling to the shirt-tails of the American processed meat industry? Can’t it instead point the way and take up the challenge to produce meats that will not poison anyone?

         
            Notes
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