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It Starts with a Fizz …

SITTING IN MY KITCHEN, I can just hear the occasional muted bubble pushing its way out of a kimchi pot airlock. It’s barely noticeable, a faint background burp escaping a couple of times a minute, like a tiny, slumbering drunk uncle. This hushed sound represents a hive of activity taking place inside, as raw cabbage, chilli flakes and garlic turn into a sour, savoury, fizzy jar of joy. It’s the sound of fermentation, of living food, of an unpaid microbial army getting to work.

We usually see food as something that once was living and growing, that we harvest, stabilize and stick in the fridge. Fermentation, however, flips this, breathing new life into inert ingredients, rejuvenating and transforming them into something effervescent and alive. It is culinary alchemy.

The satisfaction of cooking and sharing food is a wonderful thing, and part of that is giving the gift of your time. All fermentation takes time, whether a few hours for yogurt, or many months for soy sauce – and so it offers the sense of delayed gratification otherwise found making sloe gin or Christmas cake. But more than this, there’s another sense of achievement, one more familiar to gardeners than cooks, which is that of having grown something yourself. The prickle of contentment when doing a morning check on your sauerkraut or hot sauce and hearing the little ‘phut’ as you open the jar which heralds the beginnings of fermentation is a bit like seeing the first hints of fruit bursting out of the flower of a tomato plant.

If you prefer to think of fermentation as a weird, folksy relic of the past, from a time of larders instead of fridges, when food was either tinned or entombed in aspic, I’m afraid to break it to you that the practice is still very much at large. In fact, I can almost guarantee that you’ve eaten or drunk something fermented today, whether it’s bread, chocolate, cheese, salami, olives, wine or coffee. It can be simple, it can be complex, but it is completely basic to almost every food culture on Earth.



While it’s true that fermented foods continue to be integral to our cuisine, so many of them have been dried, pasteurized and essentially neutered by industrial processes and the demands of global supply chains. The ones that have survived and thrived are predominantly those which can be brought to the heel of mass manufacturing and chained to the yoke of shelf stability – typically products in which microbes naturally die, as the yeast in bread does when it is baked, or otherwise meet a more abrupt end via pasteurization, like vinegar. The foods that most interest me are the ones that arrive at our lips still brimming with life, effervescent and vital – and I’m far from alone, as chefs increasingly exploit microbes to wring exciting new flavours out of ingredients. Unlike restaurant techniques such as sous vide, however, fermentation is something anyone can do at home with little to no equipment. If you’ve never encouraged bacteria to grow on your food before, I’m excited for you! There’s magic in the transmutation of a jar of raw cabbage into sparkling sauerkraut, and the way it continues to evolve even when we put our protean snack away in the fridge.

Our very first contact with fermentation didn’t require our active involvement – it was, quite literally, a part of us. Bacteria inside our very bodies have co-evolved with us to break down otherwise inaccessible nutrients – our large intestines are full of a complex microbiome which ferments the parts of our food that we can’t digest ourselves. It wasn’t long before we sought external sources of fermentation too. Even as we were beginning to poke our hairy heads above the parapet of sentience, we discovered that certain fizzy, overripe fruit made us feel good, and promptly fell back down. Archaeological records show we’ve been intentionally employing microbes in drink preparation for at least eight thousand years, from a time when Neolithic villagers were fermenting hawthorn and chrysanthemum rice wine in central China – pickling ourselves before we figured pickles out – and not long after that we were putting bacteria to work making all sorts of other things. Since then it’s become entangled in some pretty incredible bits of history, lore and legend. From Gene Simmons terrifying Russian children in order to advertise kvass, to kimchi diplomacy in the Vietnam War and kombucha aboard the International Space Station, fizzy food really gets about.

Our fascination with fermentation has led us down all manner of unexpected paths, from simply combining the discarded core and skin of pineapple with sugar water to make tepache, to cooking down grape juice, fermenting it into wine and then fermenting it again while transferring it between a series of ever-shrinking oak barrels over twenty-five years to make balsamic vinegar. The range of fizzy flavours runs from the unmistakable funk of kimchi through to the gentle tang of Greek yogurt. While the techniques behind different fermented foods and drinks vary considerably, as you fill up a corner of your kitchen with various bubbling jars and bottles you’ll find there’s plenty of common ground between them too.

Fermenting can be quite an addictive habit. Like many hobbies, it will reshape how you view the world – or at least your kitchen. Suddenly tropical fruits become laden with potential for hot sauce, hardy vegetables yearn to be kimchi’d, those odd teas left in the back of the cupboard demand to be turned into kombucha, long-forgotten boozes become vinegars-in-waiting, and the jars … Oh the jars. You will gradually accumulate a terrible hoard of them, until you are sleeping atop a bed of variously sized glass vessels in search of fermentation projects, like Smaug jealously guarding a makeshift recycling centre. First it will be a shelf, then a cupboard, then a shed, as you collect ever more glass containers of exactly the right size or shape for this, that or the other. (I apologize in advance to anyone with whom you cohabit.)

To mitigate this inevitable hoarding, be fussy. You want big jars, of course – anything under 15cm tall will have limited potential. I mention height in particular, as the shape is important – tall and narrow is generally what you want, because the vast majority of ferments thrive with limited access to oxygen, so the less exposed surface the better. What’s more, skinny jars with shoulders allow you to wedge larger pieces of fruit or veg in the top to keep them and their more finely chopped brethren submerged in liquid, further reducing the exposed surface area, which will prevent nasties from growing. The exceptions to this are vinegar, which loves oxygen (so in this case squat, wide jars are good), and drinks like kombucha, kvass, tepache, lemonade and ginger beer, which will only carbonate when really limited air space forces the gas back into bubbles (so in this case flip-top bottles are best). You needn’t limit yourself to glass though – a lot of ferments like sauerkraut and kimchi are traditionally made in glazed stoneware pots or crocks, which being designed for the purpose often also incorporate a small moat that acts as an airlock (allowing air out to release pressure, without letting any back in), which saves you from ‘burping’ jars.
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The path to fermenting nirvana is paved with reused jars – any that are allowed to reach the recycling are, in a sense, an admission of failure.
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There are few feelings more satisfying than seeing the first bubbles of life in a fresh ferment.

Sometimes the shape of your container won’t alone keep boisterous bits of fruit or veg from floating to the surface to escape their fizzy fate; in this case, some weights to keep everything submerged under liquid will help. You can definitely get creative. A small plate or saucer will do the job, as will a shot glass jammed under the lid, a smaller glass jar or Ziploc bag filled with water (double-bagged in case of leaks), a glass votive candle holder, those little mesh elevator things you get in cornichon jars and even a large wedged sacrificial cabbage leaf. I wouldn’t use anything made out of metal, though, as many will corrode with prolonged exposure to acid. The same applies to any pleasantly proportioned flat stones you’ve found at the beach (limestone, for example, will dissolve).

Whatever container and weights you use, make sure they’re thoroughly clean – for the most part full sterilization (i.e. ensuring that every single microbe is eliminated) is not necessary for home fermentation, as other factors (such as salt or acidity) will prevent pathogens from growing. For this reason you should be very careful with adjusting the ratio of salt in the following recipes, as it’s there to prevent mould growth, and if you’re on a reduced salt diet, I’m afraid you’d do better to reduce your portion size. In recipes which include it, sugar is essential to fuel fermentation – a process which will largely consume it anyway – so please don’t cut it out (or worse, replace it with substitutes), as your microbes will not thank you.
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Cleaning the ceiling is a fermenter’s rite of passage.

Any recipes which call for water, by the way, simply mean tap water. On the basis that it may contain microbe-killing chlorine, you’ll sometimes see it recommended that you should only use bottled or filtered water for fermenting things. Thankfully chlorine is very low in UK tap water; but if your water is more highly chlorinated, simply leave it out in a jug overnight and this will allow any chlorine to evaporate off.

Once you’ve done all the prep work, you can largely kick back while our tiny friends get to work. Occasionally human intervention will be required to guard against explosions. I read somewhere that ‘you’re not a real fermenter until you’ve mopped your ceiling’. This, thankfully, isn’t a risk with most of the recipes in this book, but a few of the drinks can get rather excitable in summer – in particular, kombucha and all the libations in the tepache chapter. Kvass tends to be lazier, but my next bottle may now spite me for writing this. For these, the violently fizzy stage occurs largely once they have been bottled, and is exacerbated by warmer temperatures, excess sugar (or fruit containing sugar) and minimal space at the top of the bottle. Of course, we do want some fizz, so to avoid losing all carbonation when checking your bottles, it’s best to just loosen the lid slightly – over the sink – if using glass swing-top bottles, or simply look for swelling if using plastic. If they have become very effervescent, try to slowly relieve the pressure by opening and sealing the bottle repeatedly, and once it’s calmed right down pop it into the fridge (and then repeat the procedure, if necessary, a few hours later). Of the foods, kimchi and sauerkraut are most susceptible to pressure overloads, but the way they tend to catch you out is by capturing gas beneath the cabbage leaves so that they all push upwards and try to escape the jar as you open it. Since a high degree of carbonation is not so necessary with these, it’s better to leave more headroom (at least 5–10cm) at the top of your container, so they have room to expand, and to regularly ‘burp’ your jars by opening them and shoving everything back down with a fork.

The temperature at which you store your ferments has an enormous bearing on the speed of their metamorphosis, and sometimes even their very character (sauerkraut made at higher temperatures, for instance, will be less microbially diverse). This is very similar to the way that bread will rise faster in a warm kitchen than in a cool larder. The vast majority of these recipes will perform best at room temperature (18–22°C), with soy sauce needing to be kept a little hotter for the first few days, and kimchi preferring something closer to a cellar temperature.

As your hot sauce, kvass or tepache approaches the finish line, the simplest way to check whether it’s ready is with the carefully calibrated equipment in the middle of your face – after a few batches you’ll recognize the scents of the volatile aroma compounds that declare it is done. This varies in different ferments, but with anything involving fruit or veg you’ll often detect a smell that’s somewhere between pear drops and ripe bananas, with a slight sour note. If you’d like to adopt a more scientific approach, a cheap electronic pH meter will let you know the exact moment to put your pickling pot into the fridge – for most things, pH 4.4 or below is the acidity you’re after.

Sampling your creation will of course inform you of its progress – the taste of kimchi changes distinctively from raw to fizzy, whereas kefir follows a gentle gradient between tasting simply of milk and becoming slightly sour and grassy, while vinegar goes from tasting alcoholic to neutral and almost watery, before acidity kicks in to let you know it’s ready.

After you’ve made any of these ferments once, you’ll have a better idea of how long they should take to be ready in your particular environment, and for this reason you may like to keep a diary of previous batches. A roll of masking tape and a marker pen are useful for creating a tearable roll of quick labels to jot down what’s in each jar and when it was started. This way you can tabulate your results for each batch with fermentation durations and tasting notes. It can’t only be me that finds kimchi spreadsheets appealing?

I’m confident that the recipes in this book will help you make many delicious meals. I can’t promise that they will cure your ailments or help you live longer, though. One frustrating thing about fermented foods is the amount of misinformation around them. They’re often seen as health tonics, and wherever such claims attach themselves to food, mythology and hyperbole are sure to follow. I’ve largely avoided offering information about the salutary effects of fermentation, as the science is still inconclusive – especially relating to the microbiome, where research is so cutting edge that anything I write will likely need updating as soon as this book is printed. Thus, I prefer to think of fermented foods as tasty, and probably good for me.
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They might get sleepy in the fridge, but they’ll never stop fermenting.
A few things are certain though. The microbes in fermented foods won’t provide much benefit or fizz if they’re killed via pasteurization – but it is easier to stock them commercially that way – so caveat emptor if you’re buying them from a shop. Also, our gut microbiome is phenomenally complex – the human colon contains one of the highest microbial densities recorded in any habitat on Earth, and these bacteria affect everything from obesity to mental health. How they interact is not entirely clear, but we do know that they benefit from a broad and varied diet, which fermented foods (obviously) can play a delicious part of. Furthermore, the very act of fermenting certain foods can unlock more of the nutrients. This is because some plants contain compounds called ‘antinutrients’ which block absorption of vitamins and minerals; fermentation destroys some of these, however, allowing our bodies to access the good stuff. In summary, I believe we should all be fermenting more, but I think we should enjoy the fruits of our labour rather than take morning shots of them like bitter medicine.

As you expand your fermenting repertoire, you’ll start to build up a useful little culinary arsenal that can be deployed in meals throughout the week. The secret to so much great food is time. (Often you’ll hear this misattributed as love. It’s not love, it’s time, which you tend to invest only in people that you’re fond of.) It takes time to make a batch of pineapple and garlic hot sauce or oatmeal stout vinegar, but it’s time that can be bottled up and dispensed later to turn a quick dinner into something really special. Most of the living ferments I love, while delicious forked straight from the jar or swigged from the bottle, are also ingredients to enliven other things. Faced with the perennial problem of what to cook for dinner when time’s tight, having pre-prepared, long-lasting ingredients to hand can be a godsend.

While vinegar and soy sauce run on a timeframe of weeks or months, other recipes (like yogurt and tepache) are very quick, and you’ll probably end up making them on a weekly basis. It’s not by my design, but the things that take longer to brew have correspondingly long shelf lives, so you can safely make them in larger quantities. Between these fast and slow routines, you can easily end up with elements which can be combined into the same meal – my dinner last night was a plate of kefir-fried chicken, kimchi and rice with a couple of hot sauces on the side and a glass of juniper beer.

These ferments are to be experimented with not only in their implementation, but also in their very making – if you can kimchi Chinese leaf, why not Brussels sprouts? If you can brew kombucha with peach, why not mango? If you can make kvass with honey, why not maple syrup? I’ve included my favourite iterations, and been mindful to try and demonstrate the huge range of possibilities, but this is by no means a conclusive tract on all that’s fit to ferment. I have highlighted the important ratios and philosophies to which you should adhere, but experimenting with different flavours to see how they transmute over time is one of the joys of fermentation. I hope that once you’ve made the recipes I’ve included you’ll be inspired to tinker and play, and find many, many more combinations using your favourite spices, seasonal gluts of fruit or unexpected online grocery substitutions.

James Read, Harringay, January 2023
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Chapter one:Sauerkraut

SAUERKRAUT, OR ‘SOUR CABBAGE’, is the irreducible ideal of fermented food: it’s as at home in a salad as a stew, it contains only two ingredients and it’ll stop you getting scurvy. What finer place from which to begin surveying the landscape of fizzy foods?

It forms a key part of the German culinary identity. Tinsel is nicknamed ‘silver-plated sauerkraut’ (a Christmas poem tells of how the ceremonial tree was saved from a lametta shortage by blow-drying and painting strands of sauerkraut, which is later recycled back into a New Year’s Eve dinner); going for a winter’s stroll to a country pub in northern Germany is called a kohlfahrt (which sounds like a later consequence, but means ‘cabbage walk’); and farmers have developed cabbages famed for their sauerkraut, like the pointy, conical Filderkraut and the salt-lashed Dithmarscherkohl (the juice of which is also marketed by an enterprising ‘krautmeister’ as a shampoo, a shingles-relieving skin cream and a variety of schnapps, though this last item has regrettably been sold out since 2013).

While the name we’ve adopted in English positions it as a German dish, sauerkraut’s true roots are less clear. The earliest mention I’ve found using the name is in a 1549 treatise by pharmacist, translator, architectural commentator and noted plagiarist Walther Ryff on food and drinks ‘in daily use by us Germans’. Ryff mentions that sauerkraut, served as it is three or four times a day in Bavaria, makes for an unhealthy and even ‘evil’ diet, causing (and pardon my Middle High German here) ‘coarse, thick, melancholy blood’ – though maybe he wasn’t much into preserved food, as he also suggests that salted dried flatfish should be ‘banned by law’. Then there are those German writers who would have you believe that it’s a totally Teutonic taste – ‘Our noble sauerkraut / We should not omit to mention it / A German invented it / And thus it is a German food’ declares the eighteenth-century poet Ludwig Uhland (while wiping away a cabbage-briny tear of pride). Meanwhile, modern German artists have made sauerkraut their muse too. In a 1969 Tokyo performance piece named Sauerkrautpartitur (‘sauerkraut score’), Joseph Beuys placed a portion on a music stand, and proceeded to ‘read’ music from it which he then conducted – the idea being, of course, that the fermented veg symbolizes improvisation and creative freedom.
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In Germany, tinsel is sometimes known as ‘silver-plated sauerkraut’ due to the similarity in appearance of its strands (though the scent will I’m afraid betray any attempted substitution).
Tracking its origin story further back, the primordial brine becomes murkier. At least one sauerkraut scholar proposes that it was Genghis Khan who brought the pickled cabbage to Europe during the thirteenth century, and this would follow from earlier mentions of fermented cabbage preparations in Chinese literature. However, evidence exists of non-fermented cabbage pickles in Europe from the second century BC – avowed cabbage enthusiast Cato the Elder writes so fervently about the restorative properties of dipping the stuff in vinegar that it begins to feel as if one is reading a Latin translation of Goop.

Whatever its true place of birth, sauerkraut’s versatility allowed it to move across Europe with all the visa-free vim of a Schengen citizen; you’ll find it on the zakuski snacking tables of rural Russia and in the brasseries of Paris, served up as choucroute garnie. It has been nurtured sufficiently in Germany (its spiritual homeland) to have evolved a couple of extra flavours – a scattering of juniper berries here, a handful of caraway seeds there – and, as it heads north, through the Baltic states, it has picked up some shredded carrots which accelerate the fermentation along a bit due to their sugar content. Maybe they were added to help the lactic acid bacteria to thrive in the chill of a Tallinn winter?

Downstream from Germany, at the eastern end of the Danube, you’ll find cabbage heads fermented whole. Since this iteration is essentially a simplified sauerkraut minus the shredding, it’s perfectly possible that this is the fermented cabbage progenitor. I often see these shrink-wrapped heads in Romanian, Turkish and Bulgarian grocers near where I live, and they are quite beautiful in their brassican integrity. If you want to try making it yourself, keep in mind that while this version requires less chopping, it involves more waiting, as the fermentation process takes much longer to proliferate through the dense, uncut vegetable. Indeed, versions of sauerkraut exist as far afield as Latin America – curtido is the Salvadoran take on fermented cabbage, bolstered with carrots, onion and oregano. Traditionally paired with corn flatbreads (pupusas) stuffed with cheese or refried beans, curtido embodies how simple, sour pickles make the perfect snack on a hot day.

Sauerkraut is generally made with the most ancient of cultivars, the simple green or white cabbage. The wild ancestor to cultivated cabbage was first found across the rocky coasts of northern Europe, as (like samphire) it is tolerant of salt – so you might say that in making sauerkraut we’re reuniting the brassica with its briny birthplace. The family tree that descends from this wild cabbage has branches ranging from broccolini to Brussels sprouts, and includes the inimitable ‘Jersey cabbage’, which grows on stalks up to 10 feet tall. These were once immensely desirable for use as walking sticks, but as of writing only a single Jersey couple still makes the cabbage canes.

Few other ferments can claim to be such internationalists, and the reason behind sauerkraut’s global appeal is, of course, that it’s cheap, easy and endlessly flexible. The reasons for its popularity burden it with the same stigma borne by cabbage – it’s seen as peasant food. The seeds of brassicaphobia were sown in many of our earliest memories, when Roald Dahl painted poor Charlie Bucket’s pre-Wonka life as punctuated by ‘thin, cabbagy meals three times a day’. By way of contrast, witness the rise of cousin kale. While one seductively curlicued cultivar has been promoted across food blogs, social media and restaurant kitchens as a smoothie-stuffing green princess, the ugly sisters Savoy and white cabbage remain markers of culinary poverty – the preserve of the frugal student, the wartime pastiche and the stew pot. Stigmatized by its raw ingredient, no one is going to get away with poshing up sauerkraut. All the better though – let’s keep it uncool. Let sauerkraut be its own saviour, let cabbage be its own champion. I don’t know about you, but I’m not going to let late-stage capitalism take a plate of Savoy sautéd with cumin and lemon away from me, nor this essential ferment from my fridge.
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The Jersey cabbage stalk, used for fencing, rafters and walking sticks.
Though it may have somewhat fallen from grace of late, in the seventeenth century sauerkraut was very à la mode among French royalty. When Princess Liselotte von der Pfalz moved to Versailles after marrying the brother of the Sun King Louis XIV, she wrote to her sister in Germany, ‘I have also made Westphalian-type raw hams fashionable here. Everyone eats them now, and they also eat many of our German foods – sauerkraut, and sugared cabbage (sweet and sour).’ In the Grand Est of France, in Alsace, sauerkraut was thriving by now to such an extent that surkrutschneiders (sauerkraut ‘cutters’ or ‘tailors’) would create their own secret blends of cabbage and spices to vie for the appetites of their customers.

As well as tingling the tastebuds of jaded French nobility, the fermented veg was responsible for saving thousands of lives. In the 1750s, scurvy was becoming more of a threat at sea than piracy – during one voyage of circumnavigation, Commodore George Anson lost more than two-thirds of his 1,955 crew to the disease. This was a grim, slow demise, prefaced by the loosening of the teeth, nerve damage and the re-opening of long-healed wounds; as the body fails to produce collagen, cartilage begins to disappear and the chest collapses. Quite apart from the pain and suffering, this constant depletion of human resources was a major frustration for the British Navy, and they were desperate to come up with a cure.

A Scottish doctor, James Lind, conducted an experiment giving pairs of scurvy-ridden sailors one of six daily treatments – cider, ‘vitriol’ (sulphuric acid), vinegar, seawater, oranges and lemons, or a mix of seemingly random spices. Those on the citrus regime fared far better than their poor comrades, and even helped care for the other patients. Lind retired soon after to write Treatise of the Scurvy, which he published in 1753, and this could have been the end of the awful disease. Instead, though, he overlooked the importance of his own discovery, dedicating only five paragraphs (out of four hundred pages) to his revelatory experiment, and concluded that scurvy had multiple causes and so required a panoply of remedies. Once the book was done, he further obscured his discovery by ‘refining’ his results to create a boiled ‘rob’ of lemon juice (possibly at the behest of the Navy, as a concentrate would have been easier to transport). This elixir would have been entirely bereft of vitamin C, which is destroyed by heat.


When Captain James Cook was procuring supplies for his first global voyage on the Endeavour in the 1760s, he requested three tons of sauerkraut from the Admiralty in the name of scurvy research. The ship was loaded up from the Plymouth docks with provisions that also included malt (the favoured, cheapest treatment for scurvy) and Lind’s lemon ‘rob’. Sauerkraut’s real boon was its longevity. Although it only contained half the vitamin C of fresh limes, it kept for months rather than weeks in a ship’s hold.

Cook was pleased with his fermented cabbage, though among the rest of the ship’s rations he hadn’t fully appreciated its singular benefits. Thus, in the provisioning logs for his second voyage aboard the Resolution, he added a raft of items which he marked as potential ‘antiscorbuticks’ – ‘salted cabbage, Portable broth, Saloup [a popular coffee alternative made from orchid roots], Mustard, Malt, and Mermelade of Carrots’ – but also ‘Sour Krout’. This he took in even more prodigious quantities than on his first voyage – on a single ship he packed nearly 8½ tons. He wrote, ‘it is a very wholsome food and a very great antiscorbutick, a pound of it is served to each man each Beef day’ (Tuesdays and Saturdays). Cook notes that sauerkraut will ‘keep any length of time’, which must have made a pleasant contrast to the salt beef, which was so heavily brined (in order to survive a couple of years in the hold) that it would routinely be towed behind the ship in nets for days to desalinate it.

The crew didn’t take to this unfamiliar fare easily, so Cook hatched a scheme. By restricting it first to the officers’ table he piqued the sailors’ interest, and allowed their appetites to follow. Before long he notes, ‘I found it necessary to put every one on board to an Allowance, for such are the tempers and disposissions of Seamen in general that … the Moment they see their Superiors set a value on [the ship’s provisions], it becomes the finest stuff in the World and their inventer a damn’d honest fellow.’

Cook did not lose a single sailor to scurvy on either his first or second voyages, and, on his return to London, he made a thorough account of the methods employed to ‘preserve the health of his crew’. He recognized the efficacy of sauerkraut, which would have provided the equivalent of at least 40mg/day of vitamin C – four times the minimum necessary to fend off scurvy – commenting in his report to the Victualling Board that ‘Sour Krout … did so effectually preserve the people from a Scorbutic Taint that not one dangerous case hap’ned in that disorder during the whole Voyage’. The Royal Society awarded him the Copley Medal for his research.

In the 1780s, just as Cook’s newly discovered continent was being absorbed into the British empire, the American colonies were breaking away. In Pennsylvania, where the German population was so high that the new Constitution was presented for discussion in their mother tongue, newly arrived migrants were turning to sauerkraut for a taste of home. Enterprising Krauthobblers (‘cabbage shredders’) began offering their services door-to-door to poor farmers without the equipment to process their harvest. As the industrial revolution arrived in Pennsylvania, one Henry J. Heinz began selling horseradish and sauerkraut from his wheelbarrow door-to-door, before hitting upon tomato ketchup. At the advent of the First World War, German imports and ideas fell from favour in America, and sauerkraut found itself briefly renamed ‘liberty cabbage’, while German measles became ‘liberty measles’, hamburgers ‘liberty steaks’, and Dachshunds ‘liberty pups’. (If this sounds absurdly outdated, you may recall that Republicans, in 2003, tried to rename French fries ‘freedom fries’ in response to France’s opposition to the US invasion of Iraq.) In spite of this culinary jingoism, fermented cabbage remained popular, and to this day it’s customary in Pennsylvania to have a plate of sauerkraut for good luck on New Year’s Day, while wishing your fellow diners as much fortune ‘as there are strands of cabbage in the pot’.

    Nowadays, cabbage is cheap, salt is cheap, water is cheap – therefore, sauerkraut is one of those rare products on which even the most frugal of manufacturers would struggle to scrimp. You should find a sauerkraut that’s at least half-decent in most mid-sized supermarkets, and in any Eastern European shop worth its salt (I’ve listed the various names for it here). The Hengstenberg brand, much loved in southern Germany for its Bavarian-style (meaning mild) sauerkraut, is also widely available in shops across Europe. Like most fermented foods, it can be tricky to find an unpasteurized version without making it yourself or venturing to a food market or health food shop; I tend to find that supermarket sauerkraut runs a little mild, so making your own will allow you to customize it to your own taste anyway.

So, sauerkraut is not exotic, rare or Instagrammable. On the other hand it’s delicious, versatile and approachable. For anyone who finds kimchi a touch fiery, sauerkraut can be the fizzy slip road to the autobahn of fermented veg. Its simplicity also allows it to venture further than other fermented veg into the revivifying domain of comfort food.

British food doesn’t traditionally shy away from stodge – our shepherd’s pies, our toad-in-the-holes, our bangers and mash – but what we’re not so good at is bright, sharp sides to cut through them. We do have our moments (e.g. vinegar-drenched fish and chips), but it’s a culinary meme that’s largely missing from traditional British food. It’s notable that some of our favourite adopted dishes incorporate sour elements. Pita-wrapped gyros would not be complete without tzatziki and lemon, nor guacamole without a squeeze of lime – even the Big Mac is built upon a foundation of gherkins. Think of sauerkraut whenever you’re making a big bowl of something rich and comforting – it has enormous elevating potential.

Indeed, such an array of roles exists for our fermented cabbage, that I must advise you to start making a new batch as soon as you put one in the fridge. It works as a superb sandwich-filler, performing double duty as both the sour and the crunch; the Reuben (see page 33), crowning glory of the New York deli, is built around it. It’s also very welcome stuffed into dumplings (arguably also a kind of sandwich), as well the pierogi houses of Poland know. Combined with raw cabbage, carrots and onion, it makes an excellent coleslaw. And soups, oh soups! I could dedicate an entire section to sauerkraut in soups – from Russian shchi (with mushrooms and beef, pork or lamb) to Polish kapuśniak (incorporating pork and kiełbasa) and Czech zelňačka (again with sausage but also paprika and caraway seeds) to Hungarian székely goulash (which switches the sausage for pork shoulder and doubles down on the paprika). Even kimchi jjigae is a Korean riff on the same theme. Wherever you stand on soups bulking up into stews, or stews thinning to soups, sauerkraut sits happily all along the continuum. Heated sauerkraut may initially seem somehow unheimlich but, once you’ve brooked its entrance to the pot, it will become clear that it’s a classy companion for any occasion. Use it in a sauce with mussels, to fill pierogi (see page 34), or simply with pasta and bacon (as in the Austrian krautfleckerl). Not forgetting, of course, the redoubt of the fancy boxed bit of the brasserie menu, choucroute garnie (see page 36), presenting sausages and smoked meats upon a bed of sauerkraut and potatoes.


 
	SOME MORE WORDS FOR SAUERKRAUT

	Bulgarian	kiselo zele

	Croatian-Serbian	kiseli kupus

	Czech	kysané zelí

	French	choucroute

	Hungarian	savanyú káposzta

	Latvian	skābi kāposti

	Lithuanian	rauginti kopūstai

	Polish	kiszona kapusta

	Romanian	varza murata

	Russian	kvashenaya kapusta

	Slovak	kyslá kapusta

	Slovenian	kislo zelje

	Turkish	lahana turşusu




UNSURPRISINGLY, SAUERKRAUT SHARES a lot of its microbiology with kimchi. Both ferments are catalyst-free ‘wild’ ferments (though you’ll find companies more than willing to sell you unnecessary starters – ignore them), and they harbour similar families of lactic acid bacteria. One of these, Leuconostoc mesenteroides, is the workhorse for the first 3–5 days of fermentation – this microbe is a ‘heterofermenter’, which means that it produces more than one thing, thus simultaneously reducing the pH with lactic acid and producing carbon dioxide (which pushes out oxygen, cutting the risk of contamination by nasties that need it). Then, once the red carpet of appropriate acidity has been rolled out, Lactobacillus plantarum reigns – it’s a homofermenter, meaning it only makes one thing: more lactic acid. Sauerkraut which is made at higher temperatures or with more salt will see Lactobacillus dominate sooner, resulting in a less nuanced final product – various studies with panels of sauerkraut tasters have confirmed my suspicions to be true: that the best sauerkraut is fermented at 18–22°C using 2.0–2.5% salt. These conditions will allow complexity to develop from L. mesenteroides fermentation, without taking an interminably long time (as would result from a lower temperature). The last part of the process often (though not always, as is the nature of wild ferments) sees another Lactobacillus species arrive – L. brevis – which is another CO2 producer, adding the last bit of fizz to your jar.

Compared to other vegetable ferments like cucumber pickles or kimchi, sauerkraut is traditionally fermented for quite a while – from one week to up to about six – so the Lactobacillus strains have much more time to work. This results in a finished product that’s quite acidic – at pH 3.5 it’s about seven to ten times as sour as kimchi or cucumber pickles would usually be (pH is a logarithmic scale, which means a pH of 3 is ten times more acidic than a pH of 4, and a pH of 3 is one hundred times more acidic than a pH of 5), but if you want a milder sauerkraut, sample it when it’s still quite young. Once you’re happy with how it tastes, putting your sauerkraut (or indeed any ferment) in the fridge will slow the souring process down to a crawl.

There are two ways to go about salting vegetables for fermentation – either you can add a larger amount of salt than you want in the end product and rinse it off once some has been absorbed (which is traditional for kimchi), or, as is the sauerkraut method, you simply add the final salt quantity at the beginning and leave it at that. As sauerkraut gained popularity in the sixteenth century, salt was still an incredibly valuable commodity, with lucrative trading routes like northern Germany’s Old Salt Route being rife with bandits and tax officials (a 50% levy had caused such ire in 1451 that the Pope himself intervened), so krautmeisters would be rash to wash good money down the drain.

The desirable bacteria in sauerkraut have no need for air (they’re ‘anaerobic’), but there are plenty of less benign bacteria that will bully their way into your cabbage if given oxygen to breathe. So it’s critical to get rid of all the air before fermentation begins – sauerkraut makes this particularly tricky, as the fine lattice of shredded cabbage creates myriad pockets to entrap little aerated oases for pathogens. This is why it’s a harvest tradition in Germany to summon the children to stamp on the freshly salted leaves. While the idea of busying one’s offspring with an imprecise and knife-free kitchen task may hold some appeal, a rolling pin or sturdy spoon will suffice for most domestic-scale sauerkraut stomping (and I feel any aromas added by kinder fuß will hardly be missed).

One root cause of the aforementioned cabbage aversion is surely the smell that it emits when cooked – caused by dimethyl sulphide, a chemical which in very low doses adds a truffley complexity to red wine, in slightly higher amounts begins to smell of the sea (because plankton also produce it), and beyond that starts to smell pretty farty. The chemical is present in much higher amounts on the outer leaves of cabbage, and the smell gets worse the longer it’s cooked for, so if using raw cabbage rather than sauerkraut in a recipe, remove the first layer of leaves and don’t keep it on the hob much longer than half an hour. Analysis of sauerkraut has shown dimethyl sulphide is almost entirely eliminated in fully fermented sauerkraut (though this can take 3–4 weeks, so if you’re very sulphide-sensitive, aim for a mature kraut).

Another possible cause for our hostility to the cruciferous cultivar may in fact be genetic. Much as some lucky souls cannot, due to some evolutionary quirk, smell the malodorous consequences asparagus wreaks upon their urine, about half the population (including myself, happily) do not perceive cabbage as tasting bitter. The fault lies with a single gene (TAS2R38) which masks sulphur-containing compounds called glucosinolates in cabbage and other brassicas like Brussels sprouts and kale (unsurprisingly, as a glucosinnocent I love both). Happily for all, this scent is nullified by fermentation, which destroys these bitter-tasting chemicals (after 3–5 days of fizzing they’re almost entirely eliminated).

Unfortunately, the chemical in cabbage (and also beans) that’s responsible for unspeakable post-prandial effluvium – raffinose (a coincidental conflation of ‘ruffian’ and ‘nose’) – is hardy to the sauerkraut fermentation process. Cruel, room-clearing raffinose cannot be digested by human stomachs – it requires the enzyme alpha-galactosidase, which we do not produce (though it can be purchased in the form of some preposterously titled supplements such as Beano, BeanAssist and Bloateez). Once it reaches our large intestines, raffinose runs into gut bacteria that do possess the appropriate enzyme to break it down into gases (which some people reabsorb better than others), and flatulence ensues. There is hope for the cohabiting sauerkraut enthusiasts, however. It turns out that raffinose is not generated by cabbages simply to spite us, but to help plants resist cellular damage from frost, and they only produce it in winter – it’s triggered by the shortening of daylight hours rather than cold temperatures. Summer sauerkraut may thus fill your fridge without clearing the room.

As Captain Cook found, sauerkraut is tremendously good at staving off scurvy, though it would be many years before researchers discovered that this was down to the abundance of vitamin C. The scientific name for vitamin C – ascorbic acid – is even derived from its anti-scurvy or ‘antiscorbutic’ properties. We humans are rare beasts, sharing the company of guinea pigs, fruit bats, and a smattering of simians as the only mammals thus far discovered that are unable to make our own vitamin C. This biological quirk is truly remarkable – thousands of other mammals happily produce their own vitamin C in large amounts (so, for the vast majority it isn’t a supplemental ‘vitamin’ at all). It’s currently theorized that the evolution of our ape ancestors didn’t selectively favour this ability as they were consuming so much vitamin C in their diet. Goats are therefore (in at least this regard) far better equipped for long sea voyages than us. In light of this shortcoming, we have adapted to become incredibly efficient at absorbing and recycling the vitamin C that we can get hold of, to the extent that we can derive our quota from just one orange a day, while our seafaring goat will produce the equivalent of over 180 oranges’ worth in the same time.

[image: A goat sits in an orange stand with an awning. A box of oranges is on the counter. The banner on the stand reads "50 cents."]
Goats produce the equivalent of more than 180 oranges’ worth of vitamin C every day. Humans produce none.
Vitamin C is not the only substance of nutritional value that sauerkraut provides. While cabbage has barely a third the calcium content of milk, twice as much is bioavailable to us in cabbage. Some vegetables with very high amounts of calcium, like spinach, also contain compounds (largely oxalate and phytate), referred to as ‘antinutrients’, that bind with the calcium, preventing us from absorbing it. Cabbage is already quite low in oxalate and phytate anyway, but fermentation is able to break down the small amounts that exist, leaving almost all the calcium available to us. However, I suspect a heaping portion of sauerkraut over our morning muesli will be a hard sell for even the most healthful among us.

In recent years there’s been a huge amount of focus on the salutary properties of all fermented foods, but some have suspected this for a long time. In 1950 Miklos Worth wrote a wonderfully hyperbolic book on the stuff, subtitled ‘How Sauerkraut Regulates Digestion, Prolongs Youth, The Natural Way’, in which he declared that ‘to our knowledge, no other food offers as much for health as sauerkraut – except cabbage, from which it comes’. He goes on to ascribe benefits to it in almost every area, from heart to lungs to complexion, observing that ‘among the people who use sauerkraut as a staple food, rosy cheeks seem to be a national



[image: A cabbage on a plate has a face drawn on it. Two angels hover above the cabbage, holding a banner.]
The humble cabbage has too long remained in the shadow of its brassican cousins, broccoli and kale. Sauerkraut is the pedestal on which it can shine.
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