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“Here, try this,” we’d say as we thrust some new creation at our sometimes skeptical children on the other side of the fork. Taste testing became habit for them, just something they did in our house with two fermentistas on the loose. Now and then they’d ask, hopefully, if we were ready to move on to become bakers or chocolatiers. Still, they were always willing to give us their honest assessment and support.

Thank you, Jakob, Kelton, Dmitri, and Ariana.


Love, Mom & Pop
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Why We Still Ferment

Every artist was first an amateur.

— Ralph Waldo Emerson


We began work on the first edition of this book in 2011, perhaps one of the last years in which fermented food had not yet attained its now-perennial spot on the top-10 food lists. That year was all about the superpowers of kale and green smoothies, gluten-free everything, and the newfound habit of taking pictures of your food to post before eating. Our small fermentation company was taking up every free minute of our lives. We needed a change. We shifted from being producers to educators, with no idea how our book would indeed make that change happen for us.

This second edition represents what we have learned from teaching fermentation in the near-decade since the first edition became a bestseller. We’ve taught multiday intensives on our farm and led workshops from Barcelona to Santiago. We’ve done staff training in cramped restaurant kitchens and at outdoor fermentation festivals, and consulted with farmers and new fermentation companies.

We’ve also written four more books on fermentation. When the COVID-19 pandemic hit, everything changed. Suddenly there were no festivals, no workshops, no restaurants, and no book tours. But by then, we were part of a tight community of fermentation educators, and we were all facing the same challenges. So we did what so many people had to do: We pivoted. We cofounded The Fermentation School, an online school where dozens of fellow fermentation educators around the globe work cooperatively to teach a wide range of fermentation arts to the world. The journey continues as the concentric circles get larger.

We are bringing all that experience to this new edition. We know a lot more about fermentation than we did a decade ago. You probably do, too. Where you are in your fermentation journey has a lot to do with what you can get out of this book. We invite you to think about what fermentation means to you. Or don’t—we don’t have any hard-and-fast rules around here. Fermentation is what you make of it. Our goal is that you understand the science (or magic, if you prefer) of it so you can do whatever you want with it. And we’d also love to see a fermenting jar in every kitchen!


Health

Fermented foods are good for us for numerous reasons. First, they’re filled with “good” bacteria—microbes that predigest the food we eat (so it delivers more nutrients to our bodies) and outcompete “bad” bacteria (the kind that can make us sick or unwell) in our digestive systems. They help us maintain balanced, healthy microbial diversity in our gut, which means that our digestion works better and we are less susceptible to chronic diseases. These good bacteria also produce vitamins that we need to stay healthy, including most of the B vitamins and vitamin K.

Finally, growing research confirms the strong connection between the health of our gut and our mood and food cravings. Having a balanced microbiome, it turns out, is a key contributor to maintaining balance in our feelings and behaviors.

Yes, you can get a good dose of good bacteria in the form of probiotic pills, but if you want to build and maintain that healthy mix in your microbiome, you’ll need to manage the right prebiotics, probiotics, and postbiotics. That’s a lot of pills and management. Meanwhile, research has shown that when we eat fermented foods, the probiotic microbes in those foods often survive in our digestive tract all the way to our colon, where they do the most good, and they do so better than the probiotic strains taken by themselves, as in a pill form.1 In other words, a regimen of probiotic pills will be less effective than just eating good, fermented foods we make ourselves. The probiotics are happier that way, and so are we.


Flavor

You’re human—often, knowing that something is good for you won’t be enough to convince you to eat it. Incorporating fermented foods into your diet is, we believe, all about taste. Fermentation unlocks new, complex, deep flavors. Each batch offers a unique terroir—a taste experience that comes from time and place. You’ll come to eat fermented vegetables because you want to, because you enjoy (or crave) them, not because you should. They offer flavors that if not your parents then certainly your grandparents or great-grandparents knew well. This is the way food used to taste—and trust us, it’s amazing. When you practice at-home fermentation, you will learn how to create these flavors for yourself and your family.


Convenience

Fermentation makes life easier. Hard stop. Fermented foods are one of humankind’s first processed convenience foods. Our society (or at least the food industry) would lead us to believe that we don’t have the time to prepare food from scratch at home. We know, purchasing a jar of unpasteurized sauerkraut is easy, and we aren’t saying that finding some time to chop a cabbage can’t be challenging. You may have already started purchasing kraut or kimchi, or you may be just about ready to do so. That is a fantastic place to start. However, we also have learned that it doesn’t take as long to prepare a quart or so of fermented vegetables as you might think. Once you chop or shred, salt, and stuff the veggies in a jar, you’re done. The microbes do the work of processing your food in a way that makes it more nutritious and fairly shelf stable.

When you make your own, you can choose the vegetables and flavors you like best, and you control the time and salt. In a few hours on a weekend, you can prepare a variety of different flavored jars of live-preserved food that will keep in your fridge for a while, offering up freshness when your fridge feels bare. We like to think of it as having an instant flavor pantry ready to add freshness and nutrition to any quick and easy meal. (You’ll meet Soirée-Leone for a wonderful example of this in practice.)


Community

We are social creatures. We like to find others who share our interests, who lean in to enjoy the aromas of our latest batch, who want to know how we made it and want to try our creations. We are here to tell you there are a lot of us out here in the world who share your interest or passion for this process and these foods. You will meet some of them in this book.


Environment

Fermentation connects us to our community, local food systems, and the planet we live on. Our food systems play a big role in the environment due to at least three factors: transportation, pesticides, and food waste.

Eating closer to home reduces the carbon needed to get food from field to table. We have all learned to enjoy the ability to buy anything at any time of the year. But much of the food you’ll find in grocery stores was harvested, processed, and shipped to your market from regions far distant—sometimes even when an abundant supply of that food grows in your own region. The ability to preserve local food is a big benefit of fermentation, allowing you to enjoy local asparagus in the fall or basil leaves midwinter. Even better, the preserved versions of many types of produce are often more flavorful and healthier than the raw versions.

Preserving your own local food also allows you to maintain quality control and to avoid the pesticide residues found on most nonorganic produce. Organophosphate pesticide residues are a worldwide public health concern, not only for their effects upon our health but also due to their pollution of soil and water systems. Even better, lactic acid bacteria, responsible for the fermentations described in this book, have been shown to degrade pesticides that were present on vegetables before fermentation.2

One more plug for the environment: A whole lot of good food is wasted every day—globally, about one-third of food doesn’t ever make it to the table. Fermentation is one answer to reducing the food waste in our homes, schools, and restaurants. Small steps, taken by many, lead to big changes for the environment.


Fun

Fermenting is fun. Each batch is a little science experiment that you get to eat. Like a potted plant or garden bed, ferments require some basic care and tending, but appreciate extra love. They do their own thing and you get to be part of it. You nurture them, maybe you talk to them, certainly you watch them change over time, and then you eat them.

In a way, fermentation carries so much potential for transformatively healthful and pleasurable eating that it can feel overwhelming. And it can all start with one vegetable, one recipe, and one jar.


About This Book

In part 1, Dipping into the Brine: Fermentation Fundamentals, you’ll learn the scientific nuts and bolts of fermentation. You’ll read about what happens during fermentation and how transformation changes the food for good—be it for preservation, flavor, or health. You’ll also learn about equipment and salt, which is the only ingredient you’ll need other than vegetables.

Part 2, Mastering the Basics: Kraut, Condiments, Tsukemono, Pickles, and Kimchi is a thorough tutorial on the ins and outs of fermentation techniques. We’ll guide you through the processes from the traditional—mastering sauerkraut, brine pickling, kimchi, and tsukemono—to more contemporary condiments. This section also provides a troubleshooting guide.

In part 3, In the Crock: Fermenting from A to Z, you’ll learn how to ferment a vast range of vegetables, fruits, and herbs. Along with recipes, we’ll share suggestions and tips. Throughout, we’ll offer ideas to inspire your own creations and to let you in on our sometimes humbling experiences in the kitchen.

Part 4, On the Plate: Incorporating Fermented Foods into Your Daily Meals, gets us to the good stuff: eating. We had fun coming up with these recipes, sometimes just to hear our kids say, often woefully, “You’re not going to put a ferment in that, are you?” We aim to rock sauerkraut’s rap as a hot dog food and to introduce new flavor profiles that will delight you and your family.

Throughout the book, you’ll find stories and recipes highlighting people in the fermentation community who bring this artisanal food to tables across the country.

Whether you’re new to fermenting or a lifelong devotee, this book has something for everyone. Let’s get started.



[image: Part 1]Part 1 Dipping into the Brine Fermentation Fundamentals




[image: Decorative image]





[image: Decorative image]



Microbes are everywhere, from the highest mountaintop to the deepest ocean floor. They are also on and in every living being. Many of the microbes on the food we eat are the same type that live within our digestive systems, where they pull nutrients from the food we eat, thereby making them available to us their host. It doesn’t get much more symbiotic than that.

We haven’t understood the details of this relationship for most of humanity’s time on the planet. Our distant ancestors simply noticed that ripe fruit sometimes became alcoholic, and when given a little more time, it lost its alcoholic punch and became sour. They learned that when they chopped vegetables and herbs, mixed them with salt, and stored them in containers, that mixture also became sour, and it preserved the vegetables and stretched the valuable salt. They found that milk stored in bladders curdled into something tasty. Without the tools to see microbes or the techniques to experiment and isolate, they simply passed down their knowledge, changing the ingredients, processes, and storage methods to match their climate and culture. They knew these fermented foods were essential to their survival. Microbial culture is more or less the same throughout the world. Lactic acid bacteria is doing the same thing with Korean radishes as it is with one’s local pickling cucumbers—or whatever else a human has chosen to put in their vessel. Using microbes doesn’t require special equipment, just a little knowledge and care. Any vegetable—no matter the quality—becomes incredibly rich and healthy thanks to the work of microbes.

There’s a saying, sometimes attributed to Picasso: “Good artists copy; great artists steal.” But that concept isn’t always interpreted in the best way, we believe. Our human culture is more complicated. Recipes and techniques have been passed down by grandmothers or aunties, traded by travelers, and handed along with meals shared since the beginning of time. This is how we humans connect. It is how food moves and evolves. We believe in respect and acknowledgment. We believe in naming our teachers, whether that is an individual or a whole cuisine that has inspired us. Reading someone’s recipe, then making it yourself, then changing it to suit your own taste is how we all cook. Indeed, we hope you take our ideas and recipes and make them your own—our joy is seeing you inspired. Share your creations with the world; you should be proud. We hope you then also appreciate and acknowledge those cultures or humans whose work led you to your creation. When we do this, we build upon others’ work positively and supportively, just as we might while sitting around a table, sharing a meal and finding understanding.

The field of fermentation is undergoing a tremendous amount of experimentation and innovation right now—new ingredients, new techniques, new storage methods, and new ways to eat these foods. Fermentation is simple, yet it is powerful in its ability to heal and to help us take control of diet, our participation in our food systems, and the flavors we bring to the table. It is a bold first step. It’s time to take that step together.
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Chapter 1 Back to the Future Vegetable Fermentation as Preservation



Fermenting vegetables is a simple, inexpensive process that’s been used reliably to preserve food for a few thousand years. Then, in the early 1900s, technical innovations promised things fermentation just couldn’t deliver. Canned jars of food remain stable on a shelf for years. Blanch your veggies, toss them into a bag, and store in the freezer—what could be easier? No heavy crocks to clean, no time spent monitoring and skimming; it was all very modern and clean and safe.

Only in more recent years has science begun to understand what all that sterilizing and freezing did to the vitamins, minerals, and microbes that make vegetables good for us—not to mention the flavor. As that pendulum swings, conversations now also consider the energy required to sustain processing and preservation techniques. From the moment food leaves the field, it is sucking energy. It takes energy to package and transport food to its next stop and then to keep it edible, whether that is through refrigeration, pasteurization, canning, freezing, or other methods.

When we bring produce home, we hope to keep it long enough to enjoy it, but that doesn’t always happen. Food waste takes up 22 percent of the space in America’s landfills—more space than any other category of waste—fruits and vegetables are the most likely to be thrown out. Once in the landfill, the tossed food degrades and releases methane—a significant contributor to global warming.

Enter fermentation, or, to be accurate, reenter fermentation. Lactic acid fermentation is an ideal way to preserve the bounty while retaining nutrients and deepening the flavor profile. It’s also a strategy for saving money and seasonal eating. Fermentation “recipes” don’t always have to be complex or ingredient driven. Sometimes you just need a quick way to preserve produce so it won’t go bad and have to be tossed. Just ferment it! Later, you’ll be glad you did.

Sauerkraut belongs in a barrel, not a can. Our American mania for sterile packaging has removed the flavor from most of our foods. Butter is no longer sold out of a wooden tub, and a whole generation thinks butter tastes like paper. There was never a perfume like an old-time grocery store. Now they smell like drugstores, which don’t even smell like drugstores anymore.

—Cary Grant as Dr. Noah Praetorius, in People Will Talk (1951)



Meet the Fermentista Soirée-Leone: Advocating for Multiple Voices


Soirée-Leone is a writer, an educator, a homesteader, and a preservation queen whose larder—stocked with home-canned foods, crocks, jugs, bottles, and cheeses—is located in an agricultural region of Tennessee just south of Nashville.


Gateway to Preservation

A self-described equal-opportunity preserver—fermentation is only one method she uses—Soirée began her journey in preservation in the 1990s when she joined an intentional community that kept milk goats. She learned cheesemaking, which became her gateway into preservation and value-added processing. Soirée found that her cheese was a valuable asset in the barter economy. This led her to bread making and canning, and she soon realized that she could make the same things she would normally buy at a store, just better and cheaper.


A Dedicated Advocate

A passionate community advocate for food accessibility, Soirée sells baked goods at her local farmers’ market, working on a scale that makes sense for a home producer within a local foodshed. She views preservation as an opportunity for reframing food and diet while more deeply exploring family connections and foodways. “You don’t see many Black voices in food preservation at the national level,” she says, adding that she wants to see vibrant conversations that include multiple voices. It’s important to have these conversations across all regions, she believes, so that preservation and fermentation become familiar and frequently used techniques, instead of being seen as alternative, hippie, white, or affluent. The context needs to be about putting food on tables everywhere. As an educator, Soirée helps people put strategies in place to maximize their food dollars and to get the most out of what they buy.

Soirée begins to mitigate food waste as soon as she walks into the kitchen from the market, the garden, or a gleaning run. Instead of stuffing everything in the fridge, she begins to process all the fresh items, from making broths or jams to fermenting. She chops ingredients to ferment into a jar or two of what she calls “instant soup” (borscht is a favorite) that will be ready to go when she needs to get a meal on the table fast. “I am incapable of remembering to defrost in advance,” she says. These fermented soups are simply poured in the pot and cooked in their brine until the vegetables are tender.

You will find Soirée’s recipe for sour corn here.

Soirée-Leone views preservation as an opportunity for reframing food and diet while more deeply exploring family connections and foodways.




Preserving the Harvest

You’ll probably consume many batches of your fermented vegetables within a few days or weeks of making them—you won’t be able to help yourself—but fermentation is a nutrition-enhancing, long-term preservation method. If you’re serious about preserving the harvest from your garden or farmers’ market, you might consider a ferment refrigerator, which is simply an old refrigerator tucked in an out-of-the-way corner to be filled with finished ferments. This isn’t unprecedented: Modern Koreans, who traditionally buried their onggi pots (earthenware fermentation crocks) in soil or under straw for preservation, consider their kimchi refrigerator a basic household appliance. It will allow you to keep your ferments alive, catch flavors just where you like them, and effectively keep them there.

While refrigeration is new, fermentation for preservation is not. Although it’s nice to have one, you don’t need a separate refrigerator for your ferments. Most will keep well at cooler room temperatures. See Chapter 9 for details.

Ferments can be frozen, but the textural results will vary depending on the vegetables or fruits used. Most of the probiotic bacteria won’t survive freezing, as their cell walls expand to the point of rupture.

Ferments can be canned, too, and we will briefly talk about that process (see here).

One woman told us that when she was a child in Wisconsin, her grandmother would sometimes give her a bowl and send her down the stairs, through a dark cellar, to get a portion of sauerkraut. She remembered removing the lid of the sauerkraut barrel and then carefully folding back a thick mat of mold. She’d fill the bowl, pat down the remaining kraut, carefully replace the mold mat, and cover with the lid. This mold mat sounds awful, right? But it kept the kraut anaerobic—that is, alive without oxygen—and therefore safe to eat.



Christopher Writes

 The questions started coming at our first farmers’ market. “So are you guys sauerkraut makers?” people asked. The question stumped us. Technically yes, but we also made kimchi. Later we added a line of crackers made from brine and began serving assorted brines in shot glasses; at that point we were makers of sauerkraut, kimchi, and crackers, as well as bartenders of the brine.

“Traditional food preservationist” sounded like someone who would work in a museum. I’ve seen “fermentationist,” but that’s quite a mouthful. A “zymurgologist”? Zymurgy is the branch of chemistry relating to fermentation, and although the word is super cool, it’s more appropriate for the brewing arts. “Pickler” is the traditional word for the occupation, but that only confused folks. People assumed this meant we made cucumber pickles, which would mean that for most of the year we were picklers sans pickles.

One frosty day, after we’d set up for the day’s market, I headed to Noble Coffee for our morning brew. As Daniel prepared the drinks, he asked what I did. I told him we followed the season, combining the best of the vegetables as they came in from the fields. I rhapsodized about the difference between an early crisp beet and one overwintered and oozing sugars.

“Sounds like a barista to me,” he said, handing me two steaming cups.

“You know what we are?” I asked Kirsten when I got back to our stall.

“Hungry?” she guessed, passing me a breakfast burrito.

“Fermentistas,” I said proudly.



Preserving Culture


Throughout this book you will hear many voices, a tiny sampling from the millions of people taking part in the traditions of fermentation. In the years since this book first came out, we heard from a lot of you as you rediscovered flavors remembered from childhood—taste memories.

Like so many culinary traditions, fermentation is connected to culture, economics, and the health of ourselves and the environment. At the same time, fermentation is deeply traditional and sacred and always evolving, as it always has and likely always will be.

“Fermentation has always been with and all around us, whether we are aware of it or not. We made these foods for a reason and they are the same basic things in different locations—at its core it is still adding salt to vegetables. The flavors migrate and travel,” says Minnie Luong. Minnie owns and operates Chi Kitchen, which produces traditional-style kimchi in Rhode Island. She was drawn to fermentation through her personal history with it. She grew up eating fermented foods, and her father, who was a single dad, inspires her work. She uses family recipes and sources ingredients locally to make her company’s Asian slaws and kimchi. “Food is the love language in my family,” Minnie shares. Growing vegetables, fishing for squid, and making food was how her family spent time together. Today, Minnie, her father, and the rest of her family give each other ferments as gifts and bring them to family meals, and they have playful competitions to determine the crunchiest, the spiciest, and so on.

Minnie’s story is an example of the social benefits attached to fermentation. When we cook with family or friends, from the food preparation to gathering daily at the table, we build bonds. In this way, food keeps us connected, both tangibly and immeasurably.

Consider fermenting vegetables as a group activity. Enlist your family, friends, and guests to chop, slice, grate, salt, massage, pound, and press with you. No experience is necessary, so even the youngest members can participate. As for the I-don’t-like-kraut set, they’re sure to at least taste a ferment they helped make.



The Perks of Fermenting Vegetables

Fermentation preserves vegetables raw and without heat, so it retains their vitamins, minerals, and enzymes. But did you know it often enhances them? And, as discussed, the organisms that enable fermentation are themselves beneficial. Here’s how fermentation helps:


	Preserves and enhances B and C vitamins

	Makes nutrients more readily available

	Aids in digestion

	Doesn’t call for chemical preservatives

	Supports the immune system





Health and Well-Being


Fermentation does amazing things to raw vegetables. The list of health benefits is truly incredible.

To begin, natural sugars in the vegetables are greatly reduced as the microbes convert them to tangy lactic acid, contributing to the amazing flavors we love. In this process, the vegetables are also broken down at the cell and nutrient level, making more available to our bodies vitamins such as B9 (folate), B12 (cobalamin), and C, and minerals such as iron.3 Vitamin B12 is especially important because it doesn’t exist in plants but is produced by the bacterium Limosilactobacillus reuteri, both in our colons and in fermented vegetables. Fermentation of vegetables also boosts the amount of antioxidants (molecules that inhibit the oxidation of our cells) they contain.4 In all these cases and more, we get more from the same vegetable if it is fermented.

Speaking of those microbes, you have by now undoubtedly heard of probiotics—microorganisms that, when consumed, maintain or restore beneficial bacteria in our digestive tracts. Well, fermented foods are their poster child. The microbes that do this fermentation work of consuming sugar, producing lactic acid, and releasing nutrients are the same beneficial microbes that live in our GI tract, doing good work for us from within. So when we eat fermented foods, we eat the good microbes, thereby refreshing their numbers in us, which is crucial for our gut microbiome and therefore our health and well-being.

But that’s not the end of the story. There is a third pillar of our microbiome: postbiotics. If probiotics are the beneficial microbes and prebiotics are their food, then postbiotics are the substances the probiotics produce that are beneficial to us. These postbiotics include some very beneficial-to-humans compounds, including short-chain fatty acids, enzymes, peptides, functional proteins, vitamins, and organic acids. Think of sourdough bread. You have a bubbly starter that you allow to ferment. The yeasts and bacteria in the starter process the carbohydrates, producing compounds that remain in the dough. Then you throw that live community into a hot oven and all the microbes die, or become deactivated, to use a nicer term. Those postbiotic compounds are still there in that lovely sourdough slice that you cut off before it’s really cooled enough and dip in a nice olive oil. The same goes for your vegetable ferments when they are cooked—their microbial community may be deactivated by the cooking, but they will still provide health benefits thanks to the postbiotics.

Prebiotics are the foods that gut microbes need to eat in order to thrive. They include the plant fibers that our bodies cannot digest, but our resident gut microbe team thrives on. The fermentation process makes these plant fibers easier for us to digest, and when we eat the ferment, some of the plant fibers also enter our gut as prebiotics. It’s a beautiful synergy.



A Word about Histamines


Histamine is a chemical that occurs naturally in our bodies as part of our immune response to threats, such as an injury (infection) or allergen. When our immune system is healthy, said threat triggers specialized cells, called mast cells and basophils, to release histamine. Histamine dilates capillaries, helping them to become more permeable, and increases circulation so white blood cells get to where they are needed. This response is designed to help our bodies fight off invaders and to promote healing. Histamine intolerance occurs when our body is unable to break down histamines properly, leading to an excess buildup in our system.

When we eat histamine in our food, an enzyme called diamine oxidase breaks it down.5 For most people, this process works smoothly and histamines are not a problem, but when things get unbalanced, there can be trouble. This might occur, for instance, if that enzyme isn’t working properly, which could result from excessive alcohol intake or as a side effect of a medication. Some people have histamine intolerances that can show up in various symptoms. Or, we could eat too much histamine and overwhelm our body’s regulation. In more extreme or acute cases, when a food such as spoiled fish (scombroid poisoning) or wine has produced excessive amounts of histamines, the result is histamine toxication. It might show up as flushing of your face and neck, rashes, swelling, and booming headaches.6

To our knowledge, there isn’t a reliable test for histamine sensitivity. For most people who have trouble processing histamine, the best course of action is to reduce the amount of high-histamine foods in their diet. There are impressive lists on the internet spanning a wide range of foods, including fermented vegetables.

Our friends lactic acid bacteria (LAB) are responsible for producing histamine and tyramine in fermented foods. In general, plant-based fermented foods contain lower amounts of histamines than animal-based ferments, but the level can vary widely among plant ferments depending upon the following factors:


	The variety of vegetable

	The fermentation conditions (temperature, pH, oxygen levels, amount of salt)

	Whether the fermentation is spontaneous (the kind we recommend in this book) or driven by a commercial starter

	The age of the ferment




In a study of 120 different commercial sauerkrauts, histamine levels varied between 0 and 229 mg per kg of sauerkraut. In another study of 50 commercial pickles, they ranged between 16 and 75 mg per kg. What does this mean? Simply that it is really hard to tell how much histamine is in your ferments. Also, because the level of histamine that triggers symptoms of toxicity varies by person, it means there is no hard-and-fast rule to determine whether a fermented food—or any other food that contains histamines—is generally safe for those suffering from histamine reactions. If you are one of those folks, we recommend talking with your healthcare professional about how you might include fermented vegetables in your diet.
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Chapter 2 The Inner Life of Pickling The Science behind Vegetable Fermentation



First and foremost, we want you to have fun with fermentation. We know from teaching thousands of people that it can feel scary and intimidating. But fermenting vegetables is super safe and an easy entry into the art of fermentation. People have been successfully fermenting for thousands of years with very few resources and very little equipment—you got this!

You are working with microbes, so there will be some surprises. Since we wrote the first edition of this book, we received thousands of questions through social media, email, and live events along the lines of “[insert ferment story]—what went wrong?” Sometimes we can help figure it out, and sometimes, who knows? Not enough salt? Too much oxygen? Was it this or that? All told, the real learning takes place in your own practice— in the observations you make, the flavors you taste, and the experiments that excite your curiosity. In short, in trying. You will be met with both success and failure. Sometimes you will forget a particular project and it will thrive. Sometimes you will nurture something every step of the way and it will be a flop. The big takeaway here is that you are working in collaboration with the vegetables and the microbes they bring with them. Fermentation is empowering and humbling. Our goal is to help you build intuition for the process.

There are several slightly different procedures used to produce lacto-fermented vegetables. First is kraut making (also called dry brining, which can seem like a misnomer because it is anything but dry) and a million condiment variations, described in Chapters 4 and 5. Next is brine pickling, covered in Chapter 6, and finally we have variations that combine techniques, such as tsukemono (Chapter 7) and kimchi (Chapter 8). In this chapter, we’ll explain how these processes work, what is really going on in your crock, and why it is safe.


Vegetables + Microbes: A Lacto-Fermentation Starter Kit

Let’s start with the microbes. The recipes in this book all use the simple process of lacto-fermentation—what many call spontaneous, native, or wild fermentation (not culturing)—to acidify vegetables. Yes, these fermented veggies develop flavor and a healthy population of probiotic goodness—they have culture, for sure. However, semantically speaking, “culturing” implies the addition of a culture, a starter dose of a desired strain of bacteria. Culturing is important in cheesemaking, especially if you are looking to make a specific variety. But in pickling, the microbes you need are right there on the fresh vegetable. In fact, studies show that commercial cultures increase the lactic acid bacteria population in ferments such as sauerkraut for the first few days, but after about 2 weeks, the total good microbe count starts to drop, and by day 80 there are no good microbes left.1 In contrast, the same sauerkraut made with just the microbes naturally found on the raw produce keeps at least 75 percent of its microbes for months.

All fresh fruits and vegetables, but especially those grown using organic methods, are naturally covered in microorganisms. That is a good thing. These little guys come from plant surfaces, soil, water, and air. Some of them are pathogens. It’s not just bacteria, mind you, that are clinging to our future meals. Molds and yeasts are there, too, in larger numbers than the friendly lactic acid bacteria that we want to encourage in our lacto-fermented vegetables. All are held in check while the plant is living. But as soon as it’s harvested, it’s a race against time because these microorganisms cling to and grow on any spot on the plant that’s cut, damaged, or bruised. Rinsing and refrigerating produce retards the growth of microorganisms for a while.



Lactose Intolerance and Lacto-Fermentation


“I am lactose intolerant. Can I eat lacto-fermented vegetables?”

The answer is yes. Fermented vegetables contain no lactose or casein. The term lacto-fermented is bewildering to people trying to navigate food intolerances. To begin with, the words are similar. But lactose is milk sugar. Lacto simply refers to the lactic acid produced by the action of bacteria in the Lactobacillaceae family—the lactic acid bacteria (LAB).

Additional confusion may arise because dairy ferments, such as yogurt and cheese, also rely on the Lactobacillaceae family of bacteria, in this case to turn milk acidic. Many sauerkraut recipes further the confusion by calling for whey as a starter culture because it contains lactic acid. But whey is not necessary for lacto-fermentation, as you’ll read here, and no dairy need ever get near a lacto-fermented kraut, kimchi, or pickle.



When we bring veggies in from the garden or home from the market, it is our responsibility to preserve their nutrients until we eat them. Lactic acid fermentation is a noble way to approach nutrient and flavor preservation. Once vegetables are preserved this way, we can eat them as slowly as we like, and here’s why: All those microorganisms clinging to the plant, good and bad, are just waiting for their turn to alter the vegetables. When we ferment vegetables, we are choosing sides; we are electing the “good guys.” Through a simple process that hasn’t changed in thousands of years, we allow the lactic acid–forming bacteria to take over, permanently outcompeting the pathogens and creating healthy preserved food for us. They aren’t outcompeting because we favor them; they’re outcompeting for their own survival, but this still works out well for us.

But we are getting ahead of ourselves here. When we set up a ferment, we are setting the table for the lactic acid bacteria (the good guys) to feast. The rest of this section and the next is in many ways about how to be great hosts to the LAB by providing an ideal environment (comfy and good snacks), because when their needs are met our ferments are successful. When veggies are tucked in, the LAB begin to consume the sugars, in a sense predigesting them so the vegetable’s nutrition is more bioavailable to us. In doing so they also produce digestive enzymes (for themselves, but they help us, too), acid, and CO2. Acid is the superpower in preservation, safety, and flavor. The CO2 is in all those fun bubbles that can cause a bit of low-level mayhem if not managed.

For many ferments, we shred (or micro-thinly slice) the vegetables to break down their cell structure, which helps the salt get in there to do its job more efficiently. Shredding also frees up the plants’ sugars, which is what lactic acid bacteria feed on. For brine pickling, we use the vegetables whole or cut in larger pieces.



What About Backslopping?


Backslopping is a rather unappetizing word for the technique of using a little bit of a previous ferment to start a new one. This is an important part of sourdough making and maintenance but is unnecessary in vegetable fermentation. We think this is a popular trick mentioned “out there” due to fear that the ferment will be unsafe. Backslopping doesn’t bring safety to the table. As we mentioned, everything you need is already on the raw vegetables, so there is no need to add competing microbes from the late stages of fermentation. The microbes that get the party started are different from the ones that keep the party going or stay to the end of the party. When we add the late-succession microbes, they often just languish until the conditions are right for them. Or, anecdotally, we and others have noticed that the flavors can be flat or slightly oxidized when using a fair amount of fermented brine to backslop.

We do use a little bit here and there, because it is a good way to add some quick acidity. Brine also is a great way to add instant pickle flavor to some veggies you want to eat right away.



How Salt Works


Salt helps us, the makers, manage the fermentation. While microbes do the work, we can use the salinity of the ferment, among other factors, to steer the process.

How cool is it that just a little salt can preserve fresh vegetables with vitamins intact for months, even years? In lacto-fermentation, the first purpose of salt is to draw juices out of a vegetable’s cells, which is how, in most cases, the all-important brine is created. This brine is crucial because the lactic acid bacteria are anaerobic, meaning they don’t need oxygen. Many of their competitors need oxygen, though, and keeping this whole operation under brine is the easiest way to keep oxygen—and all those undesirable microorganisms—out.

Salt enhances the texture of preserved vegetables because it hardens the pectin in the vegetables’ cells; this helps retain crispness. And let’s face it, a little salt enhances the flavors in ferments, as it does in all food.

The increased salinity gives the bacteria we want the upper hand, as the correct salt content (salinity) in the ferment does not inhibit the LAB but does inhibit the undesirable bacteria or yeasts that cause decay (or possibly make us sick). For example, salt inhibits yeasts, which break down sugars into alcohol instead of lactic acid. A mere 0.8 percent salinity (this is the ratio of weight of the vegetable to salt—0.8 g salt per 100 g vegetables) is considered the minimun for the salt to do its job. This ratio might, but won’t necessarily, prevent the “funky” flavors or fizziness that yeast can cause. Ideally the percentage is kept a little higher; otherwise you risk a soft texture. However, too much salt will stop lactic acid bacteria in their tiny tracks, inhibiting fermentation, but you won’t go there by accident because that salinity also makes a ferment inedible. Our standard in dry brine fermentation is around 1.5 percent, which for 100 pounds of shredded cabbage (a mountain heaped way above the rim of an 80-quart bowl) means a little more than 2 cups of salt. For flavor comparison, the salinity of seawater is 3.5 percent.

Salt is one of our controls. Studies show that ferments with higher salinity develop fewer histamines. We also use it in regard to temperature. Lactic acid bacteria work faster in warm temperatures and more slowly in cool temperatures. We can use less salt in our ferments in the winter and may need more salt in the summer for a more stable fermentation process and tastier end product.

With salting, as with most things, moderation is the key, and your taste buds are your best guide (see here).


Salt in Brine Pickling

Sometimes we want to pickle vegetables whole or cut in larger pieces. Although shredded or thinly sliced veggies will create their own brine when mixed with salt, whole or chunked vegetables will not—the salt won’t come into contact with enough of their cells to pull out enough liquid. In these cases, we prepare a salt brine and drop the vegetables in it. The vegetables interact with the salt in the brine in the process of osmosis, which dehydrates the vegetables’ own cells, such that the water is replaced by salt water; this begins the lactic acid fermentation.


Salt Concerns

While we don’t have any specific salt-free recipes, you can read about some innovations in salt-free brines here. There are also many other techniques discussed in online fermentation communities; some require a blender, and others use seaweed or celery seeds in place of salt. With extra care, fermentation can be accomplished without the salt, and people do so successfully. Expect these ferments to be softer and at times mushy.

But why not use salt in your ferments? Our bodies need salt. Salt regulates fluid exchange in our cells, so that nutrients can enter them. Without it, our organs cease to function. A study published in the American Journal of Medicine in 2006 reads, “Sodium intake of less than 2,300 mg [the daily recommended allowance] was associated with a 37% increase in cardiovascular disease mortality and a 28% increase of all cause mortality.” In other words, without the correct balance of salt and water, the systems in our body stop functioning.

For perspective, those ancestors who didn’t use refrigeration also didn’t have processed food. One serving of Kentucky Fried Chicken popcorn nuggets has 1,820 mg of sodium. In comparison, a generous 1-cup serving of basic sauerkraut has about 969 mg of sodium, and an entire quart made with 1 tablespoon of Himalayan pink salt contains 3,877 mg. As with most things, when it comes to salt, understanding your own body combined with common sense and balance are key.
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Whole Vegetables in Salt Brine





Packing It In: More Salt Is Not Better


You’ve probably seen descriptions of fermented foods containing the phrase “packed in salt.” Older recipes often suggested layering vegetables in salt, but this inevitably leads to a product that is way too salty for modern taste buds. This technique is important for part of some recipes, as you will see here, but not for a regular brine or sauerkraut-type ferment. Our forebears made saltier krauts because they had no refrigeration, while at the same time they had very little salt in the rest of their diet.

It’s a misconception that more salt creates a safer product. Salt draws out the liquid from what is being preserved. This liquid becomes the brine, and it needs only enough salt to make it more hospitable to the lactic acid bacteria that acidify the vegetables. The acidification is the preservative, not the salt. Too high a salt percentage (say, more than 10 percent) can inhibit proper fermentation.

More than once, folks came to our market stand to confess they’d made a batch of kraut that was too salty to eat, and they were still waiting for it to mellow out. It’s always hard to break the news that this kraut isn’t going to get any more palatable. It does not get less salty as it ferments and ages. The key to success is to add salt gradually and taste as you go. See Chapter 4 for more details.
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Thinking Outside the Crock: Your Fermenting Environment


Environmental factors that can affect your active ferment (prior to storage) include temperature, light, oxygen, pH, and time. Temperature and light are the external conditions that affect all the magic going on inside your vessel. Within, let’s explore the significance of oxygen, pH, and that ever-slippery fish: time.


Temperature and Light

Ferments are most comfortable in the same temperatures where we are most comfortable—between 55 and 75°F/13 and 24°C. It’s good to keep the temperature relatively consistent, but it’s not something to stress about—there is a lot of leeway. We use ambient temperature to guide us, but it is the temperature within the fermentation that matters. For example, where we live, summer temperatures might hit 80°F/27°C or higher in our home during the day and drop to around 60°F/15°C overnight. We never worry that a ferment is overheating because the higher ambient temperature is not sustained long enough to warm up the containers.

The higher the temperature, the quicker the acid develops, resulting in a shorter fermentation time. When the temperature is too high, everything speeds up, which is evident in underdeveloped acidity within the vegetable and possible off-flavors. How high is too high? At around 85°F/29°C, things will simply move much faster. For the most part that is not damaging, but when temperatures climb above 95°F/35°C for extended periods, or you live in a tropical climate, know that your ferment will be finished a day or two faster. Or, you may want to mitigate this by cooling your ferment. This can be as simple as placing the vessel on cool tiles on the floor, in a tub with cool water (making sure no water can seep in), in a cooler with an ice pack, or in the fridge during the hottest part of the day. When the temperature is around 103°F/39°C, the LAB will start to die off.

Conversely, when the ferment is too cold in the early stages, the lactic acid bacteria are sluggish and can’t reproduce fast enough to develop the acidity that keeps the rotting organisms out. As the microbes work, they create a small amount of heat, and sometimes this isn’t enough. The temperature for the first days of the ferment should be above 60°F/15°C or so for the microbes to get going. Once fermentation has started (generally a few days; you will see bubbles), feel free to move your vessel to a cooler spot.

It is best to keep your vessel out of direct sunlight, which can cause high temperature fluctuations in your ferment. However, you will find that different cultures have different rules for vegetable fermentation. For example, you will read that in Himalayan traditional achar, the sun’s UV rays are part of the fermentation. We recommend keeping your ferment on a counter, or nearby, so you can easily keep an eye on it, especially when you’re first learning. They say a watched pot doesn’t boil, but an unwatched ferment will bubble over.


Exhaling: CO2, Oxygen, and Your Ferment


With bubbles and pressure, jars become volcanos of brine (remember shaking soda cans as a kid?). These volcanos are visceral and visual results of the CO2 that is being created during fermentation. You will see signs of CO2 early on, often in the first few days. The CO2 will build, becoming quite active for the next week to 3 weeks, and sometimes a little longer. That said, vegetables with low sugar levels may not put on much of a show. That is okay; as long as your ferment acidifies it is successful, whether you saw any bubbling or not. Bubbles are more of an indicator of high sugar content than they are of the action of fermentation.

During fermentation, the most important task is preventing oxygen from moving in, and the best way to do this is by ushering CO2 out the door. We’ll cover how to do this in a bit, but right now let’s look at why this is the case. We need to keep our veggies submerged in brine in order to create an oxygen-free environment for the lactobacilli to thrive, unencumbered by the oxygen-loving competing microbes (a.k.a. spoilers). As CO2 is created throughout the ferment, air pockets develop. Two things happen: The first thing is that air pockets push up the brine to the top of the ferment and right out of the jar. That’s not good—we don’t want to lose this precious liquid. The second is that all those little CO2 pockets could be replaced by oxygen. We don’t want this. For these reasons, it’s best to get CO2 out of your ferment.

In order to manage CO2 you may find you need to periodically top up your pickles with fresh brine, or press down your krauts or condiments, sometimes repeatedly, to allow the brine to reenter the spaces and to keep the vegetables submerged. The surface is the weak point—aerobic (air-requiring) microbes will proliferate if given the opportunity. Most of the time any mold and bacteria can be skimmed off, leaving a safe and fresh ferment underneath. If left unattended, the aerobic microbes could lower the brine acidity by eating the lactic acid, resulting in a spoiled ferment.


A Ticking Crock: Time and Your Ferment

Fermenting takes time. Over time, the chemistry silently changes, melding flavors, breaking down starches, and enhancing the food’s digestibility. Think about the bread-making process as an instructive analogy to the curing times of your fermentations. In a bread recipe there is the fairly concrete baking time—45 minutes at 350°F—but then there is the rise time, when the dough must rise in a warm, draft-free place until it has doubled in size. If you bake bread, you know this amount of time depends on the temperature, quality of yeast, quality of water, and other factors. In both cases, you are waiting for a live biological process to work diligently at what it does best—process sugar. So, instead of until doubled, you will have until sour as your guide. Smaller vessels or warmer temperatures will mean shorter fermentation cycles; larger crocks or cooler temperatures take longer.

We are often asked when optimum probiotic content is achieved. The answer, in part, depends upon what you are fermenting. One study that tracked probiotic microbes in sauerkraut found that after 7 weeks, those microbes began to disappear. During the fermentation, there is a progression of diverse bacterial species as they move through the cycle. Different colonies peak at distinct points during fermentation. There are also seasonal conditions and types of vegetables to consider, and of course what is included in the fermentation. For example, some spices such as ginger, turmeric, and cayenne seem to help protect the probiotics from the acids of our stomach and gastrointestinal tract. Those same spices may alter (speed up or slow down) the development of the probiotic microbes. Ultimately, the thing to understand is that you will get the benefits whenever you choose to eat your fermented vegetables. If they taste great, then you will eat them, and that alone will make them infinitely healthier than anything that the curing time or process can deliver.

Your vegetables are considered properly fermented when they are below a pH of 4.6. Remember from science class that pH is a measure of the acidity and alkalinity of a solution—in our case, the brine—shown by a number on a scale of 0 to 14. The value of 7 represents neutrality; the lower numbers indicate increased acidity, and higher numbers, increased alkalinity. When the pH is closer to neutral, the solution is more welcoming to the growth of many microorganisms, although not always the ones we want; we want only the acid-loving lactic acid bacteria to find the brine hospitable, so we are aiming for numbers below 4.6.

While acidity level can be objectively determined with a pH test, in our experience the proper acid development is clear to the taste buds (incidentally, in all the ferments that we’ve double-checked with a test, the pH was well below 4.6). That said, we want you to be comfortable and successful, so if it will put you at ease to know the pH level, consider using pH test strips or a pH meter (see here).


Let’s Head to the Kitchen

You may be new to vegetable fermentation. Maybe you’ve heard rumors of nasty smells and scum. You know there are bacteria, and you’ve been told your whole life that bacteria make you sick. Turns out, science tells us, we are the sum of all of our good bacteria, and not having enough of them in our bodies and on our skin is bad for our health. Fermented vegetables are a live food and sometimes behave in ways you may not expect. You may encounter unfamiliar odors, tastes, and textures. Throughout this book, we will present you with information that will give you the opportunity to understand your experiences and to learn the artistry of vegetable fermentation.
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Chapter 3 Crocks and Rocks The Tools of the Trade



One of the attractive qualities of vegetable fermentation is its minimalism. Fewer kitchen equipment pieces are required than for most culinary pursuits—no special pots, pans, or kettles, not even a stove. You need only a bowl, a knife, a cutting board, any jar or crock with a lid, and a bit of salt. You can elaborate on this list with artisan crocks, hand-turned hardwood tampers, round glass weights, and various lids and systems that have been “invented” over the past decade, but you should procure only what makes the process accessible and comfortable for you. The things that give you confidence for successful fermentation are not necessarily the same things that give us or your best friend confidence. You do you! This chapter will help you navigate what is out there.


Material Considerations: Preparing, Curing, and Eating Fermented Foods

You often hear never touch your sauerkraut with metal. Why? Fermentation works as a preservative by acidifying. As vegetables ferment and become acidic, certain kitchen implements may chemically react with the developing acid. This can cause strange flavors, off-textures, or bad kraut.


Metals

Raw vegetables are not acidic and therefore won’t react with your utensils. At this point, it is nice to have a container big enough to toss, mix, massage, or pound the ingredients in, as your initial vegetable volume is often double that of your final product. Go ahead and use your large stainless steel bowl.

Concern begins during fermentation as the acids develop, so from here on out you want to use nonreactive materials: stoneware (the crocks), glassware, wood, hard plastics, silicone, and high-quality stainless steel.

Common reactive metals to avoid with acidified foods are aluminum, copper, cast iron, and low-grade stainless steel. Because stainless steel is an alloy, the quality of metals used in its composition can vary. Much of the stainless steel cookware available will react with the salts and acids in fermenting food. The best type of stainless steel for the fermenting stage is a high-grade surgical quality.

Using pots or implements made of reactive materials will result in metals, such as chromium and nickel, leaching into your ferment. Don’t use them during fermentation, for storage, or when cooking this acidic food. We once cooked a potato soup using brine broth in our favorite cast-iron soup pot. The soup turned gray-lavender and tasted like metal; it was inedible.

However, when it’s time to eat your creations, there’s no need to hunt for wooden forks every time—once your ferment is done, serving and eating with stainless steel cutlery is fine.


Some housewives are in the habit of using copper vessels for pickle making because copper gives a good color to pickles. Never use a copper kettle because the copper salts which give this color and which are transferred to the pickles are poisonous. . . . If proper methods are followed, the salt and acids in the brine produce the desired firmness without any additions.

—a 1918 Tennessee Extension publication


Plastics

Use plastics consciously. The more malleable a plastic, the more volatile it is. For example, soft flexible plastic wrap exchanges synthetic ions with food more quickly than a #2 plastic jug, and a more rigid plastic bowl is even less reactive. It is the polyvinyl chloride (PVC) typically found in plastics, especially wrap, that leaches toxins, including the hormone-disrupting toxin diethylhexyl adipate (DEHA), into the surface layers of food. Another ingredient in many plastics is bisphenol A (BPA), which has received a lot of press for the damage it can do to our health.

Use plastic sparingly, especially because its manufacture consumes nonrenewable resources. We recognize plastic products can be the simplest choice for a successful ferment—for example, water-filled ziplock bags can act as a weight and keep oxygen off the ferment. Freezer bags don’t contain phthalates or BPA (they are an inelastic, not stretchy, plastic) and won’t degrade in acid or salt. Heavy-duty freezer bags can be carefully washed and reused.

If you want to get away from plastic altogether, you can ferment without it. For small jar fermenting, the burping method can replace the water-filled bag. For the flexibility of plastic, you might try nonreactive silicone for strainers and other utensils used with acidic krauts and pickles. We have also used parchment paper cut to shape or round silicone mats, which have a long reusable life, directly on top of ferments. Silicone is sold in different shapes and sizes, and you can cut it to fit your crock. Small glass or ceramic disks that fit in jars can replace plastic in smaller ferments.


Fermentation Vessels

Ceramic vessels have proven themselves over time. That said, you might not want to use your grandparents’ old stoneware crock that has been holding utensils or dried flower arrangements, at least without testing it for lead first (many older glazes had lead in them). You can take your crock to a local lab for a test or do it yourself with a lead paint test kit, available at hardware stores. Find an area on the outside of the crock, preferably along the bottom, and scratch the surface to take a sample for testing. Also check your crock for hairline cracks, as they can be a source of contamination.

Crocks are available in a variety of sizes at many hardware, garden, and cookware or fermentation stores, as well as directly from artisans’ shops and websites including craft marketplaces such as Etsy. Unfortunately, not all of them come with lids or followers, which we will explain in a moment. For big batches, straight-sided crocks are your best bet for a low-cost, large vessel that is not plastic. They are great for achieving excellent flavor, but they are heavy.
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Ceramic Fermentation Vessels




One thing to consider when shopping for a crock is how much upper body strength you’ll need to move it around. Our 7.5-liter ceramic crock weighs 19 pounds empty; when it’s completely full, we are lugging 33 pounds. For larger batches, stainless steel variable volume fermenters (available through winemaking suppliers) are wonderful.


Water-Seal Crocks

These vessels have a deep outer rim with a trough that holds water. When the lid is placed in the trough, the water creates an airlock. The lid nests in the water in such a way that allows carbon dioxide to escape without allowing the outside air into the crock. Many come with heavy split-weight followers (see here) that nest into the pot, making these crocks almost foolproof. Compared to simple straight-sided stoneware crocks they can be expensive, but they do eliminate some of the difficulties around controlling the fermentation environment.
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Looking into a water-seal crock; water in the rim creates an airlock when the lid is in place.




However, trough management is required. The seal only works when the trough is full of water. You will need to add new water regularly to counter evaporation. The water trough can also take some finagling when you are removing your fermented goodies, especially if the water has gotten murky. When the trough is clean, it is simpler to remove what is inside without contamination. Here’s how:


	As you lift the lid, slip a plate under it to prevent trough water from dripping into the brine.

	Clean out the water. The easiest way to do this is to remove most of it with a turkey baster and use a towel to sop up the rest.

	When there is brine to remove, use a ladle instead of trying to lift the crock to pour it off.




Jars

The advantage of using glass jars is that they are cheap (free even, if you recycle jars that contained products like other pickles), you can see what is happening inside, and you can make small batches. You can also experiment without committing to a large amount. Crocks are beautiful, but jars may be more practical for day-to-day fermentation. We use them when the cucumber plants are producing enough for a jar of pickles every day, but not enough to make a full crock. When a day’s worth of cucumbers mature to pickles, they can get sealed and stored in the same jar.

Jars can be used in different ways—without a lid, with their own lid, with an airlock, as the weight in a larger jar—you will learn the options. They may require some babysitting to keep the ferment under the brine and the brine in the jar. Jars can be harder to weight sufficiently to keep the CO2 from creating air pockets. The tendency is for the gas to push the brine up and out of the jar. In the early stages of an active ferment this may mean either burping your sealed jar (see Burping Method, or gently pressing on the top to get the brine back down into the vegetables. You always want your vegetables submerged. The advantage of a jar is that you can see whether your ferment needs tending. (In well-packed water-seal or onggi crocks, this constant pressing is not an issue.)

Jars can also present a disadvantage in a large-batch situation. It can be unwieldy and time-consuming to monitor a bunch of individual ferments of the same batch; you are dealing with more variables and more surface area, the latter of which can cause more loss to spoilage. It is more practical and makes for a more consistent product to make one large batch of pickles, kraut, or kimchi and then to transfer the finished ferment into smaller jars for long-term storage in the refrigerator.


Onggi Pots

The traditional vessel for making kimchi is called an onggi pot. The type of soil used to make the clay, which is worked by hand, leaves small pores. This creates a breathable pot, which is one of the unique characteristics of onggi pottery. The pores allow fermentation gases to leave, taking smell and any bitter taste with them and ensuring the quality of the fermented food inside.

The one drawback is that it’s difficult to find a follower for these pots, as the opening is smaller than the surface area you must cover inside. Traditionally rocks are used. This works well when a few are stacked on outer cabbage leaves as followers.
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Traditional Onggi Pots





Burping Method


We have found that the most efficient way to manage jar ferments is by “burping” the jars to release the pressure that builds up from the production of carbon dioxide. Use a jar with a tight-fitting lid that is the appropriate size for the amount of vegetables. This means enough headspace to allow the ferment to heave a bit and to have a weight if you are using one. We always use some kind of follower: leaves, the butt ends of vegetables, or a weight. This method does require your active participation. If you aren’t someone who will remember to interact with your jar (how are you with houseplants?), then you might prefer the ziplock bag method or an airlock lid.

Once your ferment is tucked securely in the
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Salt: Shaking Out the Differences
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Isn’t All Salt the Same?
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