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			Which Brazilian home does not have, in some kitchen shelf, at least one preserved food jar? While traveling across the country, I have confirmed that this is an everyday reality in many homes in this country, particularly in the Southern region. In the North and Northeast, the cornerstone ingredients of local food culture, such as flour, puba[1], cassava starch, and tucupi[2], only exist thanks to the fermentation of cassava. 


			While searching for further information on this subject, I ran into Fernando and Léo. A mutual friend, the great searcher Neide Rigo, was the one who introduced me to these two fermentation wizards. 


			I was delighted by the content they had already developed, through long and thorough work, that made an ancient technique available in a way it fits into our daily life and reality and even better, using Brazilian products. This meeting of ideas and projects led to an invitation to join forces and, together, launch this book that faces the challenge of making this knowledge available to a broader audience. Admiration bred friendship. 


			That is why Brasil a Gosto Institute is proud to present Brazilian Way Fermentation, a straightforward work that is easy to read and introduces a broad outlook on the subject, helping us to understand the theory and the practice of producing kombucha, natural wild sodas, preserves, kinds of vinegar, beers… And it goes even further: in a genuine pioneer fashion, it shares preparations that show the surprising results of mixing ancient techniques with our wealth of ingredients. From yerba mate kombucha to Brazilian grape wine and Collard Greens sauerkraut, this book holds 89 recipes and an open invitation to those who wish to pursue more natural and healthier eating habits.


			As many will know, Brasil a Gosto Institute’s mission is to uncover, preserve and spread Brazilian cuisine. Research is one of the cornerstones of this work, encouraging us to not only look closely at traditions but also at the trends that impact food. 


			These are the reasons why this is the first book of a series where Brasil a Gosto Institute, of which I’m the founder and chair, is featured as the curator, now featuring the work of specialists who are willing to investigate and record Brazilian cuisine heritage. I invite everyone to join us in this movement #ForBrazilianCuisine. Shall we?


			Ana Luiza Trajano


			Chair of the Brasil a Gosto Institute




		




	

	

			Prologue




			“Wanting to be who we are may, at last, lead us beyond” 


			Paulo Leminsky




			A personal research that began a few years ago enabled the creation of the Companhia dos Fermentados – a small industry in the city of São Paulo that insists on producing food in a traditional way in the contemporary world – and that was made into a book.


			Tired from the deadening routine in the corporate world, Leonardo and I decided to start a self-owned business that would encompass the activities we enjoyed during our downtime: reading, writing, cooking, teaching, photographing, and experimenting. 


			It’s hard to remember precisely how the idea began to emerge and become real, but today we are sure that it was a good one. Nor could we imagine the amount of restaurant, bars, ranches, farms, radio and TV networks, cooks, bartenders, owners of cooking schools, publishers, scientists, nutritionists, researchers, and chefs who soon would show they were interested in food production based on combining traditional and modern fermentation techniques.


			It all began in a small 12-square-meter impromptu space in a shed in our home, which was redone so it could harbor a mix of lab, industrial kitchen, and a place to receive supplies, shipping, and storage, among other things.


			Many biochemical issues about fermentation emerged in these early moments. Particularly concerning rudimentary fermentations, processes that occur spontaneously with the aid of microorganisms naturally found in food (that is, processes that were not developed in laboratories) and that have been practiced since the dawn of civilization. 


			Unfortunately, the literature on the topic is scarce, although humankind has been growing, perfecting, and mastering it over centuries, since when fermenting was a way of preserving food, without which we would have starved to death. Hence, building a bibliography is one of the purposes of this book. 


			My father, an electrical engineer who dabbles in cachaça brewing, introduced us to professor Rosane Schwan, the leader of a research group focused on rudimentary fermentations at Lavras University in Minas Gerais. It’s encouraging to know that there are research professionals and institutions who are engaging in a dialog among teaching, research, and society, vital exchange that is still lacking in our country. 


			This meeting of ours was not only enriching, but also very helpful. The group conducted a microbiological analysis of some of our products, and we presented a lecture at the 2018 Agricultural Microbiology Symposium. To end our first research partnership with a public higher learning institution on a delicious note, we led a workshop on preserved vegetables. 


			I felt we were on the right track as our work drew closer to the university – or at least that it somehow made sense to the people I appreciate the most: researchers. To come back to academia through such a warm and generous invitation was a dream come true, and I’ll always remember the openness and the enthusiasm of the professor and the students who research enhancements of Brazilian agricultural products through fermentation processes. 


			Then, we decided to leave small at-home productions behind and invest in a groundbreaking initiative: to teach or techniques to whoever wished to learn and practice them in an artisanal or industrial scale. Initially, classes were only held in São Paulo, where we are based. Later, we reached new states and cities. The warm welcomes once again confirmed that we’re on the right track and nurtured our desire to go even further. 


			Today, in the whole world, there are less than half a dozen initiatives like our own: the production of fermented food and beverages combined with promotion and teaching of the techniques that we use, going as far as offering consulting services to new industrial producers. 


			Therefore, this book is yet another unfolding of this whole set of practices and ideas. It stems from the desire to take this knowledge to whoever is interested in recovering or practicing these traditional and contemporary ways to transform food. In a certain way, it is a type of activism to promote and offer information and knowledge that go against the food industries unwavering and often crude, marketing efforts. Such efforts spark needs and desire for products that do not offer quality nutrition and even take over first denominations and substitute them with depleted versions.


			There are several publications about fermentation techniques, among them The Art of Fermentation, by Sandor Katz, the broader and better compendium aimed at the general public[3]. Here, however, we will be dealing with experimentation found along our specific trajectory, and one of its defining characteristics is the preference for Brazilian agricultural inputs whenever possible.


			 Cookbook authors are bold people who thoroughly study and practice their formulations and, therefore, they need to lead to deal with frustration. Friends who have had their works published tell us about readers complaining about recipes that “do not work.” Here, the among of variables (environment, temperature etc.) and the possibility of errors is even higher, because we are working with living creatures, and not inanimate ingredients.


			While keeping that in mind, we heed and ask for patience in advance: if something doesn’t turn out as expected, have the heart to give your experiments another try more than one if necessary. It will work eventually. If a recipe is here, it means it has been tested and approved not only by us but by our family members, friends, clients, and other fearless individuals and practitioners that we managed to gather throughout this long and magical journey.  


			Lastly, we hope that readers can find several ways to explore this content. We suggest a few: leafing through and enjoying the pictures; using it as a guide to scientific experiments in schools and universities; as a guide for industrial and homemade recipes, following them to the letter, or even as an inspiration for new creations that will respect the techniques while conceiving new formulations. We hope this is a book that scientists and witches will enjoy.


			Fernando Goldenstein Carvalhaes


		




		

			INTRODUCTION




			“Bacteria in a medium is culture.”


			Arnaldo Antunes




			Around 10 thousand years ago, humanity gave a significant qualitative step forward concerning the way it related to its environment, completing the transition from hunter-gatherers to sedentary. We gave up living as nomads, stopped to continuously move around searching for food and settled down in strategic places, on fertile soil, where we began to produce food, practicing agriculture and animal husbandry intensively. 


			Recently, historians[4] have been looking at this period of transition and to the beginning of sedentary life as counterproductive, and even detrimental, to humankind, as we began to face a series of new adversities. Firstly, we went from a diversified diet of fruits, roots, and sources of protein (animals) to a more restricted diet, lacking nutrient diversity. The first grains we grew were wild and did not supply us with the variety of nutrients that our day-to-day life requires. Furthermore, in the clumsy beginnings of agriculture, without the techniques we now possess, production was limited. We were exposed to changes in the weather and invariably lost our crops to droughts, floods, plagues, and other misfortunes. 


			When production season ended with a surplus, it was a victory for the tribes that were quick to carry out their rituals showing their gratitude to the gods – something they continue to do. However, when they were lucky enough to have a crop with positive outcomes, another challenge had to be faced: preserving food until the next harvest.


			To the groups that inhabited the fertile lands in the tropics, discussing food preservation doesn’t seem to make that much sense. The occurrence of solar energy is intense and relatively constant throughout the year, so seasons and agricultural seasonality are less noticeable (“anything that is planted will grow [in any season]”). However, closer to the poles, in the temperate regions, seasonality is very clearly defined, and it gets frigid during certain times of the year, so much so that agricultural production comes to a halt. 


			In those regions that freeze over during a time of the year there is a pressing need to preserve food – survival depends upon it. Without cold storages, irradiation, or the aid of the chemical products we now have at our disposal, in the dawn of sedentary life, we began to systematically work towards improving food preservation techniques that enabled us to survive the long, unproductive winters. In other words: without the modern methods we now possess, we had to develop natural ways of preserving foods so we wouldn’t starve to death. And we have been doing so for the last ten thousand years.


			Even in tropical and subtropical regions, as people became sedentary or developed a wandering agriculture, different groups established, throughout history, fermentation processes as a part of their survival strategy, leading to different rudimentary techniques for food preservation, like:salting, drying, smoking, adding sugar, freezing (consider the Eskimos), and fermentation.


			 These five early methods are based on decreasing water activity, that is, reduce the availability of this substance, indispensable to any organism on our planet.


			Consider fruit jam, for instance. No matter how gooey, which indicates the presence of water, the sugar found in it is tightly bound to that water and, although microorganisms can be found there, they lack metabolic activity (or might even die) because they lost water to the medium due to osmotic pressure. 


			Fermentation, on the other hand, is a strategy that willingly works with the growth of inoculated or naturally present microorganisms to ensure microbiological protection: microorganisms that are not harmful to health will reproduce and take over the medium, preventing the spread of pathogens. 


			Generally speaking, these procedures can be deemed as rudimentary (that is, they do not rely on modern industrial technology) and were developed and practiced throughout thousands of years. The term “rudimentary” should not be interpreted in a derogatory manner or as a synonym of crude, but as a term that describes a practice that was developed in a time before modern equipment and techniques were available, before modern science. 


			Our ancestors devoted themselves to studying these techniques because their lives depended on it. While doing this research and refinement process, plenty went wrong, plenty of people got sick, and some died because food deteriorated, many procedures were discarded because they did not work while only successful ones were kept – techniques (memes) underwent a natural selection process analogous to the selection of species (genes)[5].


			We have been awarded with a millennial culture of basic techniques for processing foods that ensure food safety and require only basic tools – the only ones we had at hand during the last millennia.


			It’s impressive to find ways of processing food in every human group. These are procedures that have stood the test of time and space, and we’re interested in recovering, recording, and putting them to use, as they are the reason why we are here, living, working and writing books. 


			In this volume, we will limit ourselves to fermentation techniques, a natural process that happens whenever microorganisms are growing on an edible substrate (such as our food), with or without the presence of oxygen. It’s a process in which inputs are degraded so they can be directed and controlled by us, and to do so, we only need our knowledge about these methods. 


			The many preservation techniques that stem from fermentation also make food less toxic, more digestible, nutritious, and flavorful. Fermentation processes inherited from this long journey in search of food safety are responsible for the production of various foods we find in day-to-day life, such as cheese, yogurt, chocolate, coffee, sausages, sour cassava starch, alcoholic beverages, bread, vinegar, soy sauce, miso, tempeh, kombucha, kefir, fish sauce, among others.


			 Fermentation, unlike other types of preservation, can go wrong. In this book, recipes are stating precise amounts, but there is no chance a mistake could lead to a harmful result do health, should you, for instance, mistake the amount of salt, adding double or half of the advised amount.


			Accidents involving botulism (in our country commonly linked to hearts of palm) only happen in preparations in which the vegetable has not been fermented, but rather pasteurized or artificially acidified in an ineffective manner. That is one of the many examples of how the growing industrialization of food processing can be detrimental, and that overlapping traditional and well-established methods can be fatal. 


			In the realm of collectivity, as our societies became more complex, the preparation of food was no longer a collective task. The division of labor caused families to outsource essential steps of production, such as to companies. Unfortunately, several ancient procedures were partially forgotten or abandoned due to growing industrialization. 


			In recent years, in contemporary culture, great advertisement creates the illusion that food made by machines is healthier and more flavorful than handmade food and, therefore, more desirable. Instead of “real” food, such as it has been produced and consumed for thousands of years, we now find simulacra that attempt to mimic it. We’re referring to ultra-processed foods, with little to no health benefits, that are increasingly taking up space that used to belong to manually crafted foods, which respect preparation times and pure, authentic ingredients. 


			There is no doubt that new technologies are humankind’s great allies and have been improving our quality of life along the course of history. We have increasing access to means of communication, and health and technology have even granted more free time to individuals (although the latest smartphone and social network developments have generated a heated debate about the meaning of “free” time).


			With the birth of hat were produced only at home. However, while these new technologies save families a lot of time, ensure food safety and cut costs, on the other hand, they decrease the nutritional and therapeutic value of foods, along with their mildness and flavor. 


			One needs to keep the central issue in mind: when a technique is abandoned, and not even books mention is, a part of a culture is being left behind until it is extinct, like many Brazilian indigenous languages that will never again be heard. In that sense, we are now witnessing a type of ethnocide in this daily practice of erasing or carelessly undermining legitimate procedures for producing food. That is how uneducated individuals end up thinking fermented foods are “rotten”. The richness of a host of cultural heritages, with their own customs and techniques, is being left behind and we are increasingly finding fewer and poorer options. 


			In industry, production schedules need to be shortened (it is necessary to produce large amounts and time is money), therefore, lengthy manual processes are transformed into sped-up industrial ones. These results, for the most part, not only in pasteurization, but in the adding of chemicals seeking to highlight flavors, agglutinate, decant, clarify, and, most of all, preserve foods quickly, effectively, and cheaply. And so, the product’s taste might come close to that of a genuinely produce item, but it is a long way from it.


			There are several examples of products that have been completely stripped of their originality by the shortening of production time and the adding of other elements. Perhaps the most iconic case is that of bread: the original recipe takes at least a day and requires several types of microorganisms. However, when industrially produced (from the flour to the bread), it is done in less than an hour with a single “domesticated yeast.” But this is detrimental to diversity, digestibility, and flavor, among other beneficial characteristics of naturally fermented bread. Another example of this loss of food quality brought on by means of production can be found in preserved vegetables: the rudimentary fermentation process requires at least a month, while the industrial process happens in a matter of hours, with the result that is inferior to the one obtained by the artisanal method (there is an amusing story about this in the chapter devoted to this subject). These are the so-called ultra-processed foods, which bear little or no relation to the original product. Various studies indicate the carelessness of this type of nutrition and how it is the reason why contemporary men’s diet is increasingly standardized, impoverished – and harmful[6].


			In that sense, to practice initial fermentation is a way of taking a political stance – one that opposes the pasteurizing standardization that has becomes the rule with the systematic adding of preservatives and other elements from the chemical industry to each consumer item. Mass industrialization of food not only alienates but also infantilizes us by delivering products that are always familiar, always that which is expected, produced without any concern for the health of those who consume them. Consider the amounts of salt and sugar, a long-lasting topic of a discussion that has not resulted in any Brazilian laws that regulate that industry and protects our health.


			Therefore, to record and promote these ancient food production and preservation techniques is to exercise citizenship, empower individuals that often have already been deprived of one of the most important items of daily life, and that is held hostage by this huge industry, so ubiquitous on the media. Advertisement, while seeking to spark a desire for a product, bombards us with diverging information, often contradictory and unclear, not necessarily having our physical and mental health in sight. Even when trying to seek quality, individuals are still subjected to the power of advertisement, which induces desires and creates needs, selling products with a healthy, “functional” packaging, saying they are as good or even better than the original, while in many cases they are harmful to health.


		




		

			HOW TO USE THIS BOOK
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			This book is made up of three chapters that can be explored independently. 


			The first one describes the microbiological aspects of fermentation and its importance in the development of civilization. Although it would be desirable to understand how these biological processes happen in each technique (however superficially), this is not a crucial knowledge when it comes to applying them. One need but to recall that understanding the role of biological processes in the transformation of food began in the 19th century with Pasteur, while the techniques date back to centuries – some reaching back to ancient times. To hold the knowledge on the acting microorganism and the dynamics of biotechnological processes can take us a step further, allowing us to ensure rigorous control over results, enabling a higher food safety, and the possibility of varying recipes and devising new creations. 


			The second chapter is all about beverages. If you’re interested in producing your kombucha, you can skip ahead. There, we’ll also teach to create natural wild sodas and alcoholic beverages. 


			In the third chapter, we have food. Those who are looking forward to creating sauerkraut for the first time can go to that recipe. One only needs to follow it to create a preserve that holds the characteristics of a good fermented food: flavorful, ancient, and full of life. 


			Some recipes will depend on other, previously presented. In this case, we’ll indicate.


		




		

			chapter 1




			FUNDAMENTALS
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Fermentation is a biochemical, anaerobic (happening without the presence of oxygen) mechanism for energy production by microorganisms[7]. We might widen the concept’s formal definition to include the purpose of this book, which is not only meant to promote science but also culinary: fermentation is a metabolic process for energy production conducted by microorganisms that transform a given substrate. 


			We already know that microorganisms are the primary agents of fermentation and that it occurs not only in foods but in any other substrate that might be decomposed in a typical energy production process. The survival of microorganisms depends on energy production, and that is the primordial need of any living being in any universe[8].


			More specifically, it is a metabolic process – a set of chemical reactions – in which various enzymes, produced by the microorganisms themselves, break down organic molecules into simpler compounds known as metabolic residues or, simply, metabolites.


			In any chemical reaction, we have a reagent on one end and the final products on the other end:






REAGENTS → Products







			In the case of metabolic reactions, specifically, the products are known as metabolic residues or metabolites.






SUBSTRATE → Metabolites





			In this book, we’ll use the term “fermentation” to indicate the transformation processes of a given substrate (food), be them aerobic (with the presence of oxygen) or anaerobic (without the presence of oxygen).


			This brief detour into biochemistry soon will lead us to cooking with microorganisms to produce vital energy while they also transform foods by providing substances that interest us (metabolic residues). 


			Let’s take bread, for example: we feed yeasts (be them wild or created in laboratories and sold in supermarkets) with water, flour, and salt. They break down the large sugar chains (carbohydrates) and produce several metabolites, carbon gas among them, without which the bread would not rise. 






FLOUR + WATER + SALT → Bread (carbon gas)







			In the case of wine, the yeasts feed on the sugar found in grapes (fructose), producing energy and alcohol – one of humankind’s favorite metabolic residues, as well as carbon gas, which is crucial when it comes to gasifying carbonated drinks. 






GRAPES (fructose) → Wine (alcohol) + Carbon gas







			Alcohol, in its turn, can go through an other fermentative process and turn into vinegar as it turns into acetic acid. 






WINE (alcohol) → Vinegar (acetic acid)







			In the case of milk, bacteria and yeasts break down the lactose (another kind of sugar), thus producing energy. The byproduct of this process if lactic acid, which aids in the preservation of milk, when it curdles and can be made into yogurt or cheese. 






MILK (lactose) → Cheese (lactic acid)







			Several kinds of cheese go through a second (aerobic) “fermentation,” that is, a second stage of degradation, when they are devoured by fungi, bacteria, and even mites, enhancing their texture, aroma, and taste (according to some cultures, while in other cultures the results are met with fear for food safety). Such is the case of Brie cheese, whose exterior is moldy because of the Penicillium candidum fungus; in camembert, the Penicillium camembert, and Roquefort blue cheese, the Penicillium roqueforti. In extreme, dramatic situations that demand courage and a glass of wine, the saint-nectar calls for Chrysosporium sulfureum, Limburger, and Livarot require Brevibacterium linens; Maroilles and Münster, Debaryomyces hansenii.


			Vegetables also go through fermentation that produces several kinds of exciting residues that enrich their flavors, giving them depth and complexity. However, the most crucial metabolite for their preservation is lactic acid, like in the case of milk fermentation. 


			If nowadays we can conduct fermentation with specific organisms that have been isolated and improved by genetic engineering, in the old days (that is, before Pasteur) this distinction did not exist, and our technique eventually used wild microorganisms: real cultures that contained more than one species and strain (often belonging to differing kingdoms). That is still the case in the fermentation of vinegar, kombucha, water, and milk kefir, among other examples that still to our days are not possible to occur with isolated, lab-grown microorganisms. 


			In the next chapters, we will dive deeper into each one of these techniques and briefly discuss the biotechnology of those processes. 
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An example of the metabolites formation as a by-product of the microorganism’s action: the glove inflates due to the carbon dioxide generated by fermentation.




			Difference between putrefaction and fermentation


			Not all fermentation processes (the reaction in which a given substrate is degraded) produce enhancements and healthy metabolic residues. When something “goes sour” in the fridge, there is no doubt that it should be discarded, as that process was not generated in a controlled manner and according to a technique. We’re dealing with a spurious process that happened by chance and, therefore, we cannot be sure what lies in there in terms of microorganism and their metabolites. 


			So, putrefaction can be understood as a fermentation process where both microorganism and their residues are of no interest to us. 


			For the last millennia, humanity has faced many setbacks (including deaths) in its development of safe techniques, and this book deals with a tiny number of them – the successful ones. The unproductive techniques were forgotten over time. Just as it happens in the history of science, the information that is passed along refers to something that worked out, while mistakes are left behind. 


			You might be wondering how come indigenous groups and ancient peoples, who did not possess alcohol, detergents, bactericides, nor other modern facilities, were able to preserve food for years using fermentation. This question was presented to a consortium of researches hired by the UN, in an effort to understand how Pan-American and African tribes, Southeastern Asian villagers, Vikings, and other ancient civilizations, managed to ensure food safety in their initial processes – their reports are exciting and worth reading[9].
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Salt formation in outer walls of a fermentation jar.




			Do humans ferment?


			How we produce energy? Microorganisms ferment to generate energy. Human beings also obtain energy – does that mean humans being ferment? When we stop to think about the way we acquire energy, we are staggered to find the answer somehow makes us less human. 


			 The history behind the discovery of our internal powerhouse is an exciting and startling one[10]. We are thought, back in elementary school, that within each cell, there is an organelle charged with producing energy molecules (ATP) that should be ready to be used whenever they are needed. We’re talking about the mitochondria, extraordinary organelles that carry their own DNA. That is, the information held within the 46 chromosomes that form the human genome does not provide for the maintenance and division of the mitochondria, an organelle crucial for breathing.


			In other words, the genetic information the mitochondria’s existence requires is not contained in our genome. It means, among other things, that when scientists came to the end of the human genome project and for the first time held (or typed into their computers) this great encyclopedia written in the ATCG alphabet – that defines us as a species –, they knew that they could not artificially create a human being from scratch with that set of genes. Even if they had all the required technology, they still would lack one of the most fundamental pieces of information, because the mitochondria is an organelle that holds its genetic information. As strange as that is, its genome is not found among the genetic information in the father’s spermatozoon, but in the mother’s eggs[11]
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