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How to use this Ebook


Select one of the chapters from the main contents list and you will be taken to a list of all the recipes covered in that chapter.





Alternatively, jump to the index to browse recipes by ingredient.





Look out for linked text (which is in blue) throughout the ebook that you can select to help you navigate between related recipes.





You can double tap images to increase their size. To return to the original view, just tap the cross in the top left-hand corner of the screen.





Foreword
by Richard Hart


I haven’t always been a baker. I started my career in baking at the age of 30 and it quickly became an obsession – an obsession that drove me from never having made a loaf of bread to being Head Baker at Tartine in a matter of years. Now I have gone on to partner with Noma, and I am in the process of opening my own Hart’s Bakeries to share my knowledge and love of sourdough.


I first met Vanessa while still at Tartine, when she came to interview me about sourdough for BBC Radio 4’s Food Programme. It quickly became clear that Vanessa shared my obsession, and we speak often, talking bread and techniques. We also share a belief that great bread is for everyone.


The art of bread baking takes time, dedication and practice. You can’t just follow a formula; you have to develop an understanding with your bread. Sourdough is a living thing, it’s challenging and requires love and care. It’s influenced not only by the environment in which it’s made, but where the ingredients are grown, and as a baker you need to pay attention to every detail.


In this book Vanessa gives you the tools you need to be a successful baker. If you take this knowledge and focus you will be rewarded with beautiful, freshly baked bread. Making sourdough is addictive and there is nothing better than pulling a handmade loaf out of the oven.


Making bread using a sourdough starter also gives you better bread. The texture and flavour are far superior to that of a yeasted loaf. Sourdough bread is also fundamentally better for your body. The bacteria in the sourdough help break down the flour, which makes it more digestible and nutritious. Vanessa has a unique understanding of this process, which she shares with you here, and the fact that sourdough bread is more nourishing.


This book is interactive. It shouldn’t just be followed like a regular formula book. You should pick it up and read it thoroughly and use it as a series of steps to help you best understand your own environment and flour. It’s not easy. You need to be completely aware of your ingredients and surroundings, to pay attention to your starter and dough and listen to what it needs. You will make mistakes and constantly question yourself. Every time something went wrong with my bread, I took it as an opportunity to learn and succeed. This book and the sourdough loaf records will help you do the same.
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My sourdough story


My first memory of sourdough was aged nine. We’d been travelling to Dordogne for about 14 hours. As we approached the village that was to become the place we spent my remaining childhood holidays, I looked out of the car window: there was a fortress-like church with a huge bell, which was surrounded by fields full of fresh green grass, cowslips and gnarled old walnut trees. We stopped at the hotel restaurant and I got out of the car. I remember how happy I was as we were brought potage and baskets filled with hunks of fresh cut bread. It was so different from the bread in England. The crumb was chewy and tasted lightly sour and the crusts were as rugged as the bark of the walnut trees. At that moment I fell in love.


It turned out that the bakery was just yards from our house, and so by the time I was 11, I was working in the local bakery. I’d sweep up, knock out and stack up the bannetons (wicker baskets), brush down the loaves as they came out of the oven and serve the customers. I was often given some dough to shape and allowed to bake it. Everyone from the village, rich and poor alike, bought their bread fresh every morning. I knew everyone, and everyone knew me.


I’d leave the bakery mid-morning and take the bread to the restaurant, where I would help Angelique in the kitchen, stirring the soup, fetching butter from the farm, stoning wild plums for tarts and feeding the carrot tops to the rabbits. As I got older, I would waitress, often serving the same people I’d served in the bakery earlier in the day. After lunch, I’d carry the previous day’s bread in a sack back to my friend Noel’s farm and feed it to the pigs.


Back in the UK I left school and trained as a chef and baker then, at the age of 18, I returned to France and promptly fell for a handsome Frenchman from the local village. His father got me a job as an apprentice in the local town bakery where I stayed for a year, baking sourdough, brioches, tarts and patisserie. It was amazing, but the hours were long and the pay minimal, and I wanted more, so I returned to the UK thinking I would put my skills to use in a British bakery. But in the early 1990s finding somewhere where they baked sourdough was almost impossible. I was literally laughed out of one bakery when I explained how we fermented the dough using old dough from the previous day, otherwise known as pâte fermentée or pre-ferment.


Instead I found freedom working early shifts in a hotel making French patisseries. I was finished by 9am, so in the day I went to university. I didn’t sleep much at the end of my last term at university and I became ill. I was given large doses of antibiotics, after which, at the age of 24 and to my total dismay, I could no longer digest any wheat. The doctors couldn’t explain why, so I stopped baking, changed career and followed a gluten-free diet for almost four years. It was miserable.


During this time I’d avoided France because bread was everywhere, but in 1998 I returned to show my now husband my French home. As I walked past the bakery on my first day back, I smelled the freshly baked bread. Hervé the baker was so happy to see me that he pressed a warm miche (pain de campagne) into my hands. It smelt so good. I found myself moments later at the kitchen table, oblivious to the rest of the world, devouring half the loaf in one sitting. My husband walked into the kitchen to find me sitting in a pile of crumbs with my head in my hands as it dawned on me that I was going to be ill... very ill. I braced myself for what was to come: asthma, joint pain, a foggy head, tiredness, irritability, bloating, eczema and digestive issues. But, to my surprise, I wasn’t ill. I was fine. I spent the next two weeks making up for lost time eating as much bread as I could. It was heaven. When I got home to the UK I went out, bought a loaf of bread, ate it and was promptly ill. It was then that I realised that the bread I had grown up eating in France was digestible, but the commercial bread I was eating in the UK was not. In that moment the direction of my life changed and I decided that I had to understand what was so different about sourdough.


As I began teaching I figured that if I was to look after my students in the best way possible I needed to know whether they had any health issues. I devised a form for the course bookings, which helped me to discover more about the health of my students. What soon became apparent was that specific health issues kept cropping up – diabetes, IBS, Crohn’s disease, diverticulitis, gluten sensitivity and cancer. The students often had questions of their own; they came to me for more than just a formula. People wanted to understand sourdough and to explore how it could contribute to their health and well-being. Increasingly, I realised that many people had the same questions I had. Why is sourdough easier to digest? As I began to talk about bread and digestibility, more people opened up about their digestive issues. There was never a class when someone didn’t mention problems with digestion, and this raised more questions.


I started asking other bakers and healthcare professionals, but as no one was able to provide me with answers I realised I was going to have to find the answers out for myself. I began to read every scientific paper I could find and talked to microbiologists, gastrointestinal specialists, oncologists and nutritionists. What quickly became apparent was that the fermentation is transformative and the actions of the microbes have an extraordinary ability to change flour and water into something more nourishing and digestible.


The research also brought the role of other microbes to my attention. One research paper showed that some of the microbes in a starter originated from the soil when the wheat was grown organically. At the same time I discovered that we have our own gut microbiome, and that having robust and diverse gut microbes is essential to our health. We are symbiotic with many of the same microbes. When you add in the process of fermenting bread you complete a microbial circle from soil to our own digestion and health. The long, slow fermentation and acids produced by the lactic acid bacteria transforms flour to make a bread which is not just food for us, but provides sustenance to our microbes – sourdough is a prebiotic. It is astonishing. We are connected on levels that we are only just beginning to understand. In my determination to understand this incredible, transformative process, life has brought me full circle and I am now chatting again to doctors about bread, only now it’s about the School’s nutrition and digestion of bread course – a course which has been accredited by the Royal College of General Practitioners.


So this book is far more than just a collection of formulas, it is about answering those questions, understanding sourdough and sharing the knowledge of why this magical fermentation process is integral to making the most nourishing and delicious bread in the world.
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How to use this book


This book isn’t about my bread. It is about your bread. I know my kitchen, I know my flour and I understand the timings and process.


This book is about your bread, your kitchen and your flour, and so to get the very best results I have designed this according to my kitchen and the flour that I use here. To succeed you will need to plan. You can use my plan to begin with but your flour and kitchen are different from mine so follow my example and then adjust timings and temperature accordingly.


 


1 Read the book before you start baking. Boring, I know, but you need an overall understanding.





2 Make sure you have all the equipment required.





3 Start with the first formula (see here) and work your way forward. The formulas are in order of difficulty.





4 Go to and choose which method you want to use, either ambient (all in one day) or retarded (overnight in the fridge) according to your timings and taste preferences.





5 Go to and plan the schedule in conjunction with the formula.





6 Use the step-by-step chapter which gives detailed information on how to make your bread.





7 Record the timings and temperatures on your loaf scedule. You can photocopy this from or download more from sourdough.co.uk.





8 Analyse the results and celebrate each loaf. Make notes on any adjustments you need to make. The more you bake the better you will get.





Repeat.





Often.



Flour, water & salt + Culture, warmth & time = Sourdough


This is not just a recipe book; my aim is to challenge you to think about bread differently, because in spite of our ever-changing world, with its advances in modern technology and pressures to have everything done in an instant, bread is still the staff of life, something that every culture in the world has in common.


Sourdough is the oldest way of making bread, and uses naturally occurring wild yeast and lactic acid bacteria. It produces bread with a distinctive taste, but it is about far more than amazing flavour and nutrition. The process of baking sourdough is sensuous and nurtures both mind and body, and requires a thoughtful and spiritual approach. Artistic and scientific, it is a combination of passion, patience, dedication and craftsmanship. It is about connection, using hands, touch, smell, taste, sight, heat and mind. These elements, which have been largely lost in the drive to make bread a commercially produced product, are not independent of each other; they are the cornerstones of sourdough. All of the formulas in this book are hand mixed, none are machine mixed.


The best bakers don’t just blindly follow a formula. They use their senses. But before you can do this, you need to become familiar with the process, to the point where it becomes instinctive. You need to practise, in much the same way musicians practise their instrument until playing it becomes second nature. Making sourdough takes more than just an ingredients list and a method. It means connecting with what you are doing and getting to know the dough. The more you bake, the more familiar it will become. Good bakers bake often, and one of the best pieces of advice is to make more than you can eat: give your bread away. Find friends and neighbours to share your loaves with.





[image: Illustration]





[image: Illustration]




[image: Illustration]





Sourdough is bread made from flour, water and salt and fermented using lactic acid bacteria and wild yeast. It is universal. The French call it levain, the Italians lievito naturale. The Russians say zakvaska, in Poland it’s zakwas, Germans call it sauerteig and in Denmark it’s surdej. Spanish and Hispanic countries call it masa madre.


Sourdough is used as both a verb and a noun. It is a word used to describe a process of fermenting flour, water and salt to make bread. The same word is used when talking about the bread.


Bakers culture and nurture a colony of symbiotic microbes in a pot of water and dough, this is called a starter. Some people love their starters so much they name them like members of their family. Some go back generations, and are absolutely integral to daily life. Others are cultivated by home bakers and occasionally emerge from the fridge, with the baker feeling guilty, like trying to revive an abandoned science project.


The key thing to understand is that this culture is alive. Inside the pot is wild yeast and lactic acid bacteria. The lactic acid bacteria (LAB) produce organic acids that acidify the dough and transform the taste, nutritional value and digestibility of the bread. It is predominantly the yeast that produces CO2 that makes the bread light and airy, but it also makes other products that contribute to flavour.


The microbes in the pot work together and the acid also provides protection to the acid-tolerant yeast cells from other competing microbes, so they can get busy producing enzymes, processing flour and reproducing in peace. The enzymes are the key to breaking down the flour. There are lots of them, including amylase and maltase enzymes that break down the polysaccharides (a type of sugar), the complex starches in flour and the maltose into simple sugars (glucose), making food available to all of the microbes, including the LAB. The yeast then produce another enzyme called invertase, which breaks down sucrose into glucose, fructose and zymase. This in turn facilitates the fermentation of sugar into CO2, raising the dough and ethanol, which is involved in the formation of esters which flavour the bread. The lactic acids also contribute to kick-starting production of enzymes called physates which break down phytic acid, making the bread more digestible and unlocking the nutrients, making it more nourishing. There is more on this in the digestibility and nutrition chapter.


A starter needs to be replenished and maintained to ensure that the activity of the microbes is managed. We refer to this as refreshing the starter.


For most people, the properties of wild yeast and LAB are an enigma; they just know that they flourish when maintained and make great bread. However, as I explain later, different LAB produce different acids. These contribute to the variety of flavours and textures in sourdough. Some bacteria produce more acetic acid, others more lactic acid. The flavour and texture of your bread also depends on the kind of flour, the dough temperature, and length of fermentation.
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How sourdough works


There are some studies that indicate that the yeast and the bacteria have a mutually beneficial, inter-dependent relationship, sharing the available nutrients from the flour. Rather than compete for food they act in partnership to protect their ecosystem from other uninvited bacteria. That said, it is actually more complex than this. There is generally one dominant yeast and several lactic acid bacteria (lactobacilli or LAB). Perhaps a better way to understand sourdough is that bacteria are single-celled organisms and, lacking stomachs, they use enzymes to break down their food on the outside – in the dough.


I sometimes explain that sourdough starters are private members’ clubs for microbes. As they produce acids as well as producing the unique flavours and textures of sourdough, the LAB are responsible for the increased acidity of the dough, which is one of the main reasons why sourdough is more nutritious and more digestible (see The health benefits of sourdough). They can be found in sourdough that has been slow-fermented at a bacteria-to-yeast ratio of 100:1. The yeasts – oval, one-celled fungi that produce carbon dioxide (CO2) when they have access to oxygen through aerobic fermentation – are much bigger. They are the bubbles that you see in the bread dough, and are what makes your bread rise.


The job of the sourdough baker is to control the acidity variations of the dough through time, temperature, measurements and the leavening, as the level of sourness affects the gluten structure, flavour and crumb. So it is useful to know where the acids come from and what they do. Understanding the micro-organisms puts the baker in control of the baking process. The LAB break down the flour by the actions of enzymes, that in turn break down the starches into simple sugars. These sugars are then consumed by the microbes, which then produce both lactic and acetic acids that continue to break down the flour.


As the microbes produce acids, the pH of sourdough changes according to the stage of fermentation, but in general it has a pH of 3.5–5. It is this acidity that stops the development of pathogenic microorganisms such as Clostridium botulinum, E. coli and spoilage fungi, as they are unable to reproduce in an environment with a pH below 4.6. As well as producing these organic acids, the bacteria also produce exopolysaccharides, a kind of ‘sugar slime’, in which they like to live. This slime has two main benefits: firstly it provides a structure and changes the ‘mouthfeel’ of the bread, and secondly it provides food for our gut microbes.
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The symbiotic relationship


Sourdough is a culture that relies on the relationship that exists between the lactic acid bacteria and wild yeast. In one of the earliest studies of the leavening action of sourdough by two researchers, Sugihara and Kline, conducted in the early 1970s, the principal yeast they found was Candida milleri (now known as Candida humilis) and the dominant lactic acid bacteria was Lactobacillus sanfranciscensis (a heterofermentative Lactobacillus species meaning that it produces more acetic acid). Unusually for yeast, Candida milleri likes to eat glucose and fructose, and is more tolerant of the predominantly acetic organic acids that Lactobacillus sanfranciscensis produces. C. milleri also doesn’t digest maltose, which the L. sanfranciscensis loves.


This is a great example of how the microbe’s choice of ‘food’ affects the kind of bacteria that it hangs out with and it explains why San Francisco sourdough is more sour. In simple terms, the L. sanfranciscensis has more ‘food’ and so it produces more acetic acid, therefore the resulting bread is more sour. This is just one example of one starter – we are just beginning to understand these relationships and we are learning that each sourdough starter culture has its own combination of individual microbes, and each colony is unique to its environment. There are many different combinations of bacteria and yeasts, all producing slightly different flavours, which become even more diverse when bakers start getting creative with their flour. Although there are sometimes several different kinds of yeast and bacteria in a starter, usually there is one dominant yeast and several more species of LAB.


What is clear is that the mix of microbes and yeast also depends on what the microbes break down and what they then extract as food from the flour. Available ‘food’, in other words, determines which microbes group together to form non-competing, symbiotic microbial clusters of species. Depending on the point in the process, some species compete with others for food. It is not quite so straightforward when there is both cooperation and competition at different stages of the fermentation process.



A sourdough starter is unique


At the Sourdough School I’ve seen and tasted starters from hundreds of bakers. Although they share characteristics, I am constantly astonished by the incredible diversity of flavours of both the starters and the sourdough breads. The idea that you can create an ecosystem in a pot that behaves differently according to the conditions in which it lives and how it is nurtured is fascinating.


Research certainly seems to indicate that microbes in the pot are determined by environmental factors, including the flour, the soil in which the grain is grown, the environment in which it is kept and wild yeasts in the air. I believe, however, that there is another influence in determining which microbes end up in starters. The cultures are nurtured by human hands, and I think that this interdependent relationship with the baker is the missing part of our understanding of where the microbes come from. In other words, the lactic acid bacteria in each baker’s pot might well be influenced by the lactic acid bacteria from the baker’s own skin microflora.


There were no studies on this as I began to write this book, but as I type these words there is an amazing large-scale research project being carried out by Rob Dunn Laboratory looking into understanding more about cooperative microbial communities and how their bacterial relationships work. So my theory that there is a possibility that starters are symbiotic with the baker and their skin microflora will soon be better understood. During my investigations I looked for more evidence of this relationship so I had my own gut microbiome tested. There were absolutely no common microbes. I was somewhat disappointed, but as a friend pointed out, perhaps it was a good thing when you consider those might have ended up in the pot!
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Baking sourdough is as much about connecting to your ingredients as it is to the bread itself. At the school we try to use as much produce as possible from our organic garden, where we have an abundance of herbs, a walnut tree and fruit, including blackberries, blackcurrants, apples, pears and apricots. The starting point for all ingredients, however, is the soil. My research into the subject has convinced me that we are part of a system that connects our well-being directly to the earth. It is a web – the soil is full of microbes, a sourdough starter is full of microbes, our digestive systems are full of microbes.


I’m often asked where the microbes in the starter come from. We know that the wild yeast and lactic acid bacteria hang out on the wheat itself, and one of microbiologist Marco Gobbetti’s most interesting studies followed the life cycle from plant to flour. His team at the University of Bavi looked at different farming practices and the way in which soil is fertilised (or not) to see which method promoted the growth of bacteria on the wheat. The team grew durum wheat on the same farm using four different farming approaches:


◗ conventional (standard fertilisers and pesticides)


◗ organic with cow manure


◗ organic with green manure


◗ organic with no inputs


Even before the sourdough was fermented, there were differences in the composition of microbes in the flours. That derived from wheat grown in a conventional way had a higher amount of LAB from the genus Leuconostoc (19 %). After the sourdough fermentation, there were still differences. The flour derived from wheat grown using green manure had the highest amount of Lactobacillus and that from the flour grown using the no inputs treatment had the greatest amount of Leuconostoc. The wild yeasts, however, were not affected by the farming method, and several species of yeast, including Saccharomyces cerevisiae, Candida humilis/ Kazachstania barnettii and Saccharomyces bayanus/ Kazachstania species or spp., were found in sourdough made using all four flours.


This study was the start of understanding that growing wheat by organic methods with the application of manure is a source of microbes that make it into sourdough. In fact, there are more microbes in a teaspoon of soil than there are stars in the sky.
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Why organic?


In 2013, Friends of the Earth Europe commissioned an independent laboratory in Germany to test people in 18 European countries for glyphosate, a herbicide routinely used on wheat. The results showed traces of glyphosate in an average of 44% of people, though in the UK 70% of people had traces of this weed killer in their urine. Dr Robin Mesnage of the Department of Medical and Molecular Genetics at King’s College London recently published a paper on the formulation of Roundup (the commercial name of glyphosatebased herbicides). He said: ‘Glyphosate is everywhere throughout our food chain – in our food and water. The lack of data on toxicity of glyphosate is not proof of safety and these herbicides cannot be considered safe without proper testing. We know Roundup contains many other chemicals, which when mixed together are 1,000 times more toxic than glyphosate on its own.’


What I find particularly alarming is that worldwide usage of glyphosate has increased more than 20-fold since 1990, according to the Center for Biological Diversity, Tucson, Arizona. The conservation advocacy group says this upsurge is largely due to the widespread use of genetically engineered ‘herbicide tolerant’ crops, particularly wheat and soya, which can withstand an otherwise fatal dose of glyphosate. In 2013 the Soil Association reported that nearly a third of UK cereals were sprayed with glyphosate, a total of just over one million hectares. Figures from government data analysed by the Soil Association, which is calling for a UK-wide ban on the use of glyphosate, were released at a scientific briefing in London on 15 July 2015. These revealed that in the last 20 years the use of glyphosate in UK farming has increased by 400%. Furthermore, it is one of the three pesticides regularly found in routine testing of British bread, appearing in up to 30% of samples tested by the Department for Environment, Food & Rural Affairs. The levels are well below the Maximum Residue Level (MRL) set by the EU, but a ban cannot come soon enough for me because the truth is that no one can say with certainty whether glyphosate is safe because long-term trials have simply not been done. The evidence has been drawn mainly from studies of agricultural exposures. Other evidence, including from animal studies, led the World Health Organization’s International Agency for Research on Cancer (IARC) to classifying the pesticide as ‘probably carcinogenic’ classification in March 2015. Research also indicates that chronic, low-dose exposure to glyphosate can cause liver and kidney damage, another serious concern apart from the decline in numbers of many pollinating insects that may be caused by spraying glyphosate.


The plant


Triticum aestivum, or bread wheat, is the most widely grown of all crops and represents about 95% of all wheat grown. A golden field of wheat with the wind sending rippling waves through it is a beautiful sight to behold. We grow it in order to harvest the seeds, which are then ground into flour, though the grain itself grows with the intention of landing on the soil, getting damp and sprouting. The parent plant gives the seed everything it needs to do this: energy, which it stores as protein, and enzymes to break this down into easily accessible sugar; it is also packed with minerals and vitamins. Surrounded by a protective outer husk (the bran), this seed sits and waits for the perfect moment when water unlocks its potential.


When we harvest these grains and grind them into flour the organic reactions remain the same, and as the enzymes break down the starch into sugar, so the lactic acid and wild yeasts benefit from the transformative abilities of the many enzymes. If you think about flour in this way, the whole sourdough process makes more sense. It reacts as though it is about to grow into a plant as you add the water.



Flour


To become a really good sourdough baker, you need to become familiar with your flour. All too often bakers who lament their inability to create the bread they want change their flour on an almost bake-by-bake basis. I often compare baking sourdough to playing a musical instrument. You can’t start off learning to play all the instruments in the orchestra; you have to pick one, learn it and then master it before you can do anything else. Likewise, the more familiar you become with one particular type of flour, the more you will understand its nuances. You’ll see and feel how it begins to transform, and how it responds to different temperatures and different inclusions. Once you’ve become familiar with a particular type of flour, baking becomes much more instinctive. Then, when you move on to new flours, you’ll find yourself able to bake with the understanding that comes from really knowing how the dough should feel and you can adjust accordingly.
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