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CHAPTER 1



An Introduction to Fermentation and its Benefits


While it may be considered the latest trend, fermentation as a way of preserving food dates back thousands of years and across the globe. Most countries have fermented foods in their culinary heritage, from sauerkraut in Germany to kimchi in Korea. People have fermented foods not just as a way to preserve them, but also for their nutritional and therapeutic value. The earliest records show evidence of this as far back as 6000 BC, and links between fermented food and health benefits were well documented in Ancient Rome.


Much later, in the nineteenth century, the research of Nobel Prizewinning microbiologist, Dr Élie Metchnikoff showed that beneficial bacteria could improve immunity; he also believed they helped slow down ageing. He named the yogurt-making bacteria Lactobacillus bulgaricus after the long-lived Bulgarian country people he studied. While his claims of longevity have never been proven, there is an increasing amount of evidence to indicate that gut bacteria play a vital role in immunity and that fermented food contributes to a healthy diet.



WHY WE NEED MICROBES AND ENZYMES



Many living things are so tiny they can only be seen through a microscope: they’re known as microbes and come in three main types: bacteria, fungi (these include yeasts and moulds) and viruses.


For decades we have been obsessed with ‘germs’ (a word many people use for microbes), and most households have an army of products designed to destroy them, from bleach and disinfectant to cleaning sprays and detergents. The word ‘anti-bacterial’ increases product sales and appears on more and more items. Much of this is due to concerns about bacterial infections such as salmonella, listeria, botulism and MRSA, which have received so much attention in the press, we have almost forgotten that not all bacteria are bad. Despite our wide use of anti-bacterial products, there are still trillions of bacteria that live on and in our bodies; they are all over our skin and in our mouths, but the vast majority are in our guts and are known as gut microbiota (formerly gut flora). Most of these bacteria are ‘good’ bacteria, which keep harmful bacteria under control and help us fight infections. The last thing we want to do is destroy them, as they are hugely beneficial to our health. As well as enabling us to digest food, they manufacture B vitamins and chemicals such as serotonin, and can affect everything from our immunity to our moods, and even encourage weight loss. Although research is still in its early days, we now know that it is vital to maintain a good balance of gut bacteria to achieve optimal health.


With advances in technology and food production, an increasing choice of foods is available, yet most of us eat a more limited range than our ancestors. Many modern diets are low in nutrients and fibre and instead are packed with processed foods, refined carbohydrates and sugar. While these need not be harmful if eaten occasionally and in moderation, in an otherwise healthy and varied diet, a constantly poor diet of refined food will take its toll on health and may allow undesirable bacteria to thrive. The main function of the digestive system is to break down food so that nutrients can be absorbed by the body. When the intestines contain a balance of good and bad bacteria needed for good health, they are described as being in a state of symbiosis. When this process is disrupted it is known as ‘dysbiosis’, an imbalance in the gut microbiota caused by too few beneficial bacteria and an overgrowth of bad bacteria and yeasts. It’s not junk food alone that causes imbalance: intensively reared meat, farmed fish and non-organic fruit and vegetables often contain small residues of antibiotics and pesticides that can interfere with gut bacteria. And if you are unwell and need a course of antibiotics, most of the beneficial gut bacteria may be wiped out, leaving you with a weak immune system and more prone to future illness.


However, it’s not all doom and gloom. By making a few simple changes to your diet and including fermented foods, you can start to boost the diversity and number of beneficial gut bacteria in just a few days.



WHAT IS FERMENTATION?



There are many ways to preserve food. Most methods work by either destroying microbes or by preventing them from multiplying by depriving them of warmth or moisture or other conditions they need in order to thrive. Freezing, canning, drying, packing in salt, sugar, alcohol or vinegar are some of the ways we can preserve, i.e. prolong the keeping qualities of food.


Fermentation is one of the earliest and most traditional ways of preserving and the only one that actually increases a food’s nutritional value. It works by preventing undesirable microbes from multiplying, by increasing the number of beneficial microbes: these are called probiotics, a word which literally means ‘for life’. During fermentation, micro-organisms (bacteria and some beneficial yeasts) convert the sugar and starch in food into lactic acid in a process known as lacto-fermentation (carbon dioxide gas is a byproduct of fermentation). It is the lactic acid that gives fermented foods and drinks their distinctive, slightly sour flavours.



HOW FERMENTED FOODS SUPPORT GOOD HEALTH



Many methods of preservation have a negative impact on the nutritional value of the food. At best they retain most of the nutrients of fresh food; at worst they may contain artificial chemicals or additives such as sugar that are detrimental to health. Fermentation is the only preservation method that actually improves the nutritional content of food as well as having numerous other health benefits.




• Makes food more digestible The bacteria that live in our gut are essential: they help with the digestion, absorption and assimilation of nutrients, so it’s important to maintain a good balance of bacteria. Fermented food is easier to digest than non-fermented, as some of the sugars and starches in food are broken down during fermentation. In fermented drinks such as yogurt and kefir, most of the lactose is converted to simpler sugars, glucose and galactose, which break down further into lactic acid. Those who are only mildly lactose-intolerant are usually able to enjoy these foods.


• Eliminates anti-nutrients Compounds that interfere with the absorption of nutrients are known as anti-nutrients and these are destroyed by fermentation. Phytic acid, for example, is found in many legumes and grains and some vegetables; it reduces the absorption of valuable vitamins and minerals such as niacin, calcium, iron and zinc. Fermenting food (or sprouting, as in Rejuvelac, page 77) will neutralise much of the phytic acid. Miso and tempeh are examples of fermented legumes.


• Increases vitamins and minerals Fermentation increases the availability of many vitamins and minerals, particularly the B-group vitamins, as well as vitamins C, A and K.


• Strengthens immunity Fermented food and drinks repopulate your gut with friendly bacteria and restore balance in the gut, where a large proportion of the immune system is housed. These beneficial bacteria crowd out pathogenic bacteria and yeasts such as candida and provide health-supporting probiotics to make your immune system more robust. They also support the mucosa (gut lining) as a natural barrier, strengthening immunity.


• Improves mood The brain and gut are linked through the hypothalamic-pituitary-adrenal (HPA) axis and the gut is lined with neurons that can influence our emotions – hence the expression ‘gut feelings’. Serotonin, which is involved in mood, is made in the gut and research suggests that healthy gut bacteria are linked to improved mood.






EATING FERMENTED FOOD TO PREVENT ILLNESS



Much research is being carried out to discover if eating probiotic foods can improve the health of people with specific disorders, and a number of studies have shown that beneficial bacteria may decrease the occurrence, duration and severity of certain illnesses and diseases, particularly those of the digestive system or immune system. These include inflammatory bowel disease (IBD), gastrointestinal inflammation and permeability (leaky gut syndrome), irritable bowel syndrome (IBS), viral gastroenteritis, antibiotic-associated diarrhoea, coeliac disease and food intolerances.



Gastro-related problems



The gastrointestinal or digestive tract (gut) is essentially a tube up to 9m (29.5 feet) long and its role is to break down food into the nutrients we need for energy, growth and repair. Many disorders can be relieved, treated or even prevented by dietary measures.


Coeliac disease is caused by sensitivity to gluten, a protein found in cereals, especially wheat, but also rye, barley and oats. The small intestine becomes inflamed and unable to absorb nutrients, causing a range of symptoms, including pain and bloating. Coeliac disease is an autoimmune condition whereby the immune system mistakenly attacks healthy tissue. Switching to a gluten-free diet helps control the symptoms, and eating small amounts of fermented food and drinks will help heal your digestive system (this can take up to two years after starting a gluten-free diet). Avoid rejuvelac, which is made from sprouted wheat berries (grains), as it may contain traces of gluten.


Constipation is usually defined as passing bowel motions less than twice a week or straining to do so more than 25 per cent of the time. In many cases this is linked with a poor dietary intake of fibre or fluids. Adding fermented vegetables and drinks to your diet (in addition to vegetables and beverages you already consume) should help as they have a mild laxative effect. A persistent change in bowel habit, especially in someone over the age of forty, should always be reported to a doctor to rule out the possibility of a more serious underlying factor.


Crohn’s disease is a long-term condition that causes inflammation of the lining of the digestive system, and swelling and ulceration of the bowel wall. People with Crohn’s can go for long periods without symptoms or with very mild symptoms, which include diarrhoea, abdominal pain, fatigue and unintended weight loss. A combination of factors may be responsible for triggering Crohn’s, including genetics, a faulty immune system, previous infection or environmental factors; it is most common in Western countries and least common in poorer parts of the world such as Africa (this is known as the hygiene hypothesis). Although diet can’t cure Crohn’s, making sensible food choices can reduce some of the symptoms and it’s a good idea to keep a food diary to see which foods work for you and discover what triggers flare-ups. Adding fermented foods and drinks to your diet between flare-ups can help (but not during flare-ups, as they have a mild laxative effect). Choose sugar-free dairy products such as yogurt and kefir as these reintroduce healthy bacteria to the gut.


Inflammatory bowel disease (IBD) is a term used to describe two conditions: Crohn’s disease and ulcerative colitis, a similar illness which only affects the colon (large intestine). Some people with ulcerative colitis need to have part of their bowl removed and a loop of bowel constructed to replace this. This loop (or pouch) can become inflamed and when this happens it is known as ‘pouchitis’. Studies have shown that adding a prescribed probiotic preparation to drinks or yogurts can help treat this.


Gastroenteritis means inflammation of the stomach or intestines and is a term used to describe food poisoning. It is usually caused by eating or drinking contaminated food or liquids. It may be a viral or bacterial infection or due to toxins such as those produced by staphylococcal bacteria. Symptoms include stomach pains, vomiting and diarrhoea and show between one and twelve hours if the illness is due to bacterial toxins and between twelve and forty-eight hours if due to a bacterial or viral infection. Regularly eating foods containing beneficial bacteria, such as lactobacilli in yogurt, can help to keep food poisoning at bay, by fighting ‘bad’ bacteria. There is also some evidence that consuming a small amount of non-dairy cultured food or drink, for example a few spoonfuls of Coconut Yogurt (page 52) or Coconut Milk Kefir (page 64) or Water Kefir (page 70), can shorten an episode of diarrhoea caused by a stomach bug by about a day.


Irritable bowel syndrome (IBS) is a common condition to affect the gut. It causes intermittent abdominal discomfort and often bloating, constipation or diarrhoea. To relieve IBS it’s important to eat as many different sources of fibre as possible, including complex (unrefined) carbohydrates such as wholegrain bread and unsweetened wholegrain breakfast cereals. Eating a range of fermented foods, particularly yogurt, which contains lactobacilli can improve symptoms in some sufferers. This is supported by research published in 2010, although the extent of the benefits has yet to be determined.


Lactose intolerance is caused by deficiency of a metabolic enzyme known as lactase, which is needed to digest lactose (milk sugar) before it can be absorbed. The enzyme is released from the lining of the small intestine and breaks down lactose into two sugars, glucose and galactose, which are then immediately absorbed into the bloodstream. Those suffering from lactase deficiency experience unpleasant symptoms including abdominal pain, bloating and diarrhoea. The deficiency can be present from birth or may result temporarily after a bout of gastroenteritis. It is therefore usual to advise that those with diarrhoea (especially children) should avoid milk until symptoms have improved. Studies have found that nondairy fermented foods containing Lactobacillus acidophilus, such as Coconut Drinking Yogurt (page 54), may reduce the symptoms of lactose intolerance.


Leaky gut syndrome is a condition in which the mucosal barrier (the barrier between the inside of the gut and the rest of the body, which absorbs nutrients but prevents most large molecules and bacteria passing from inside the bowel into the bloodstream) becomes less effective and ‘leaky’. There is some disagreement among the medical profession, but exponents of leaky gut syndrome believe the bowel lining becomes leaky as a result of an overgrowth of undesirable yeasts and bacteria and excessive intake of ‘inflammatory’ foods such as gluten, sugar and alcohol, and that reinoculating with beneficial bacteria can help heal the mucosal barrier.


Weight-loss treatment and the illnesses associated with being overweight cost the UK more than 6 billion pounds a year. More than a third of men and women are overweight and more than 20 per cent of those are obese, i.e. have a BMI (Body Mass Index) – which is calculated as a ratio of weight to height – of above 30. Obesity has a huge impact on health, and the National Audit Office has suggested that in England alone there are more than 30,000 deaths a year resulting from obesity. Being obese increases your risk of diabetes and of cardiovascular diseases, including heart disease, high blood pressure and stroke. It also increases your risk of gall-bladder disease, sleep apnoea, osteoarthritis and certain cancers, including breast, colon and prostate.


We know that there are a number of genes that influence both weight and appetite and while good bacteria can’t change these, they can modify their activity. It’s now thought that the diversity and balance of our individual microbes have an effect on how hungry we feel and how fat is stored. Experiments have shown that obese and slim people often have very different populations of bacteria in their gut and more importantly that the type of bacteria pre-disposes us to obesity rather than the other way round. Research on several pairs of identical twins, in which one was obese and the other a normal weight, showed that in each case the slimmer twin had a greater diversity and more beneficial microbes in their gut. Although much more research is needed, it is clear that the key to a healthy weight lies not just in the amount of calories you consume, but also in the diversity and numbers of microbes in the gut.


Other illness and disease


In 2017 research in the field of neuroscience, published in the journal Frontiers, showed that a yogurt with probiotic bacteria can help improve symptoms of Alzheimer’s. Although the disease is incurable, research indicated there were ‘moderate but significant’ improvements in Alzheimer’s patients. Current research is exploring whether beneficial bacteria can help prevent or improve other conditions such as diabetes, autism and autoimmune diseases such as HIV, rheumatoid arthritis and multiple sclerosis. While there are many studies, books and blogs written on the subject, claiming that beneficial bacteria and fermented foods can improve all these ailments, there is no conclusive scientific evidence yet.



CHOOSE YOUR INGREDIENTS



You will find more information about specific ingredients needed for fermenting vegetables, dairy and drinks in the relevant chapters. Generally, ingredients should be as fresh as possible and unadulterated, i.e. free of additives. Where possible, choose organic for fresh ingredients such as milk, fruit and vegetables as these will be free of antibiotics and preservatives that will slow or prevent the beneficial bacteria thriving.



Salt



Salt plays a pivotal role in vegetable and fruit fermentation by creating conditions that favour beneficial bacteria (lactic acid bacteria can tolerate high salt concentrations) while preventing the growth of undesirable micro-organisms. At the same time, it extracts moisture from the food, making fermented vegetables and pickles crisper as well as adding flavour. Massaging the vegetables with salt (as in sauerkraut and other cabbage-based ferments) breaks down cell walls and releases juices to make brine. Pure unrefined sea salt is the best type to use in fermentation and this can be in the form of flakes or crystals. Much depends on how quickly you need the salt to dissolve, but generally flakes and smaller crystals are easier to use. Sea salt is produced through the evaporation of ocean water or saltwater lakes and will also provide some trace minerals, including magnesium. The crystals may be slightly grey in colour rather than pure white, although this will rarely be a problem when diluted with water. You can buy many speciality types of crystal salt, such as pink Himalayan salt, but these tend to be too expensive to use in fermenting vegetables as you will not be able to detect the flavour or colour.


Table salt can be used to make pickles and ferments, provided it only contains ‘salt’ on the ingredients list, so check labels carefully. Mined from underground salt deposits, it is highly processed to remove undesirable minerals and usually contains additives to prevent it clumping, and sometimes added minerals such as iodine – a useful additive as it is essential for the thyroid gland, which produces hormones that control many of the body’s functions. However, these additives can taint the flavour of pickles and may make them cloudy.


Traditionally, vegetables have been fermented with a lot of salt because ferments with less salt are more prone to mould. Salt also slows down the fermentation process, which allows flavour to develop more slowly, resulting in better-tasting produce. Today, nutritionists recommend reducing the amount of salt we eat, so serve your pickles and ferments with less salty foods and when using them in recipes, adjust seasonings accordingly. The amount of salt in pickles and ferments can be reduced a little depending on personal taste and the types of vegetables. If you reduce it, add a little whey (page 50) or juices from a previous ferment to compensate and to speed up the initial growth of beneficial bacteria. Once your ferment is complete, taste the vegetables; if they are a little too salty, remove a small amount of the fermenting juice (use it to start another batch) and replace with cooled boiled water.


Making brine


Most recipes give a quantity of salt, but as some vegetables may have lost moisture during storage or may have been grown during dry weather, less liquid may be extracted during salting, meaning extra could be needed to submerge the contents in the jar: this is vital to prevent the growth of mould. If only a small amount of liquid is needed, you can add a little filtered water, but if more than 2.5cm (1in) of vegetables remains uncovered, you will need to add brine. The concentration of brine can be varied but a concentration of 6 per cent salt by weight is ideal for most fermented vegetables. Put 15g (½oz) crystal sea salt or sea salt flakes in a small pan and pour over 150ml (¼ pint) filtered water. Gently heat, stirring occasionally until the salt has dissolved. Remove from the heat and pour in a further 100ml (4fl oz) cold filtered water. Leave to cool completely before using. The brine can be stored in a bottle or jar in the fridge for up to six months. You can make a larger or smaller quantity of brine, but keep the proportions the same, allowing 1g salt for every 15ml (1 tbsp) filtered water. Check the top of the fermenting vegetables daily and if there is any evidence of mould, remove it immediately and add a few spoonfuls of brine to reduce the chances of the ferment spoiling.


Sugar


Organic sugar is recommended when making fermented food. This is because it is important to avoid chemical additives and any traces of pesticides when making fermented food, as these may interfere with the growth of beneficial bacteria. Regulations vary from country to country, but generally ‘organic’ means that the sugar was grown organically, and made through the first sugar crystallisation without the application of any synthetic chemicals or additions. When producing organic sugar, the sugar cane juice will still contain tiny amounts of molasses, vitamins and minerals, and when evaporated and crystallised will result in a pale golden sugar. If you can’t find any sugar labelled ‘organic’ look for the words ‘natural’ or ‘golden’ instead. Don’t confuse this with ‘light brown’ sugar as many brands are made by coating highly refined white sugar with molasses, meaning the sugar crystals are only brown on the outside.
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