
[image: ]










[image: ]Upper Crust








[image: ]
Editor: Ryma Bouzid

Illustrations: Alice Licata

Design: Delphine Delastre

English Edition

Editorial Director: Kate Mascaro

Editor: Helen Adedotun 

Editorial Coordination and Proofreading: Penelope Isaac

Translation from the French by Kate Robinson (pages 9−199 and interviews) and Ansley Evans (recipes) 

Copyediting: Carey Jones

Typesetting: Alice Leroy

Production: Christelle Lemonnier and Louisa Morard

Color Separation: IGS, L’Isle-d'Espagnac

Printed in China by Toppan Leefung

Originally published in French as Encyclopédie du Pain Maison

© Flammarion, S.A., Paris, 2019

English-language edition 

© Flammarion, S.A., Paris, 2021

All rights reserved. 

No part of this publication may be reproduced in any form or by any means, electronic,

photocopy, information retrieval system, or otherwise, without written permission from

Flammarion, S.A.

87, quai Panhard et Levassor

75647 Paris Cedex 13

editions.flammarion.com

21  22  23    3  2  1

ISBN: 978-2-0802-6378-0

Legal Deposit: 09/2021












[image: ]
Flammarion

MARIE-LAURE FRÉCHET

Photography by Valérie Lhomme • Photo Styling by Bérengère Abraham

Upper Crust

HOMEMADE BREAD

THE FRENCH WAY








[image: ]





[image: ]
INTRODUCTION

Why Make Your Own Bread? 9

BREAD BASICS 

Bread: Past and Present 15

Bread and Nutrition 21

The Grain Makes the Bread: 

  From Cereal Grains to Flour 27

Leavening Bread 41

Water 51

Salt 55

Sugar 59

Fats, Eggs, and Milk 63

Special Ingredients 69

From Crust to Crumb 75

Breads of France 81

Breads of the World 91

Sandwiches and More 95

Glossary of Bread Baking Terms 99

French Expressions Involving Bread 104 

TECHNIQUES

Getting Started 111

Equipment 113

Timing 119

Measuring Ingredients 123

Fermentation 127

Kneading 143

The Stages of Fermentation 153

Scoring 171

Decorative Finishes 175

Baking 181

Cutting and Serving Bread 189

Storing Bread 195

Using Leftover Bread 199

CONTENTS







































[image: ]
RECIPES

CLASSIC BREADS

Tourte de meule (Stone-Ground Bread) 

  recipe byRoland Feuillas 206

Pain aux graines (Seeded Bread) 208

Tourte de seigle (Auvergne Rye Loaf) 211

Pain au grand épeautre (Spelt Bread) 212

Pain de ménage en cocotte et sans pétrie  

  (No-Knead Dutch Oven Bread) 214

Pain moulé à l’engrain (Einkorn Sandwich Loaf) 216

Baguettes 219

Ciabattas 221

Pain de mie (Pullman Loaf) 222

Pain au maïs (Cornmeal Bread) 224

Pain aux noix (Nut Bread) 227

Pain intégral (100Percent Whole Wheat Bread)  

  recipe byJulien Burlat 230

BREADS OF FRANCE

Falucherecipe byAlex Croquet 234

Pain brié (Normandy Bread) 236

Fougasse 238

Préfou (Vendée Garlic Bread) 240

Bretzels (Alsatian Pretzels) 243

Taloas (Basque-Style Tortillas) 244

Socca (Chickpea-Flour Flatbread) 247

Pain de campagne (French Country Bread) 

  recipe bySarah Bertin 250

SAVORY BREADS

Pain à l’huile d’olive et à l’origan (Olive Oil  

  Bread with Oregano)recipe byJuan Arbelaez 254

Petites baguettes noires au sésame  

  (Charcoal-Sesame Baguettes) 256

Pain à la pomme de terre et au romarin  

  (Potato-Rosemary Rolls) 258

Petits pains au potimarron et graines  

  de courge (Red Kuri Squash Rolls) 260

Petits pains feuilletés (Pu Pastry Rolls) 263

Ficelles à la mimolette (Mimolette Ficelles)265

Pain du brasseur (Brewer’s Bread) 266

Galets aux algues et au sarrasin  

  (Buckwheat and Seaweed Rolls) 269

Épis au sésame (Sesame Wheat Stalk Bread) 270

Pains burger (Hamburger Buns) 272

Pains vapeur à la ciboule et au sésame  

  (Steamed Sesame-Scallion Buns) 275

Pain au riz et au sarrasin  

  (Brown Rice and Buckwheat Bread) 

  recipe from Chambelland 278

SWEET SNACK AND BREAKFAST BREADS 

Pain de seigle au miel, à la igue,  

  et à la noisette (Fig, Hazelnut, and Honey Rye Bread) 

  recipe byOlivier Vandromme 282

Pain au cacao (Chocolate Bread) 284

Pain de coco (Coconut Bread) 286

Pain roulé au thé matcha (Matcha Swirl Bread) 289

Pains roulés au pavot (Poppy Seed Swirl Rolls) 291

Pain à la pistache et aux fruits secs  

  (Pistachio Bread with Dried Fruit and Nuts) 292

Baguettes viennoises aux pépites de chocolat 

  (Vienna Bread with Chocolate Chips) 294

Benoîtons raisins secs-cannelle  

  (Cinnamon-Currant Benoîtons) 296

Pain noisettes et chocolat  

  (Chocolate and Hazelnut Bread) 299

Pain muesli (Muesli Bread) 300

Pain d’épices (French Spiced Loaf) 302

Petites baguettes chocolat beurre salé  

  (Mini Chocolate and Salted Butter Baguettes)  

  recipe from Mamiche 306

A WORLD OF BREAD

Khachapuri (Georgian Cheese Bread) 

  recipe byMagda Gegeneva 310

Gua baos (Taiwanese Pork Belly Buns) 313

Matzos 315

Arepas (Venezuelan-Style Corn Cakes) 316


























































[image: ]
Soda Bread 319

Shokupan (Japanese Milk Bread) 321

Pita Bread 323

Chapatis (Indian Flatbread) 325

Knäckebröd (Swedish Crispbread) 326

Vollkornbrot (German Rye Bread) 328

Focaccia 330

Bagels 333

Polarbrød (Scandinavian Soft Flatbread) 334

Harcha (Mini Semolina Flatbreads) 336

Tortillas 339

Obi non (Central Asian Flatbread) 340

Ablos (West African Steamed Bread) 342

Tafarnout (Moroccan Flatbread) 

  recipe byDada Zahra 346

USING YOUR LOAF

Sandwich au pain (Rustic French Bread Sandwich)  

  recipe byApollonia Poilâne 350

Croque Monsieur 352

San Francisco Clam Chowder 354

Pain surprise (Surprise Bread) 357

Pain hérisson au fromage fondant  

  (Hedgehog Bread with Melted Cheese) 359

Sandwich club (Club Sandwich) 360

Welsh Rarebit 363

Fondue savoyarde (Traditional Savoyard Fondue) 365

Pan bagnat (Provençal Picnic Sandwich) 366

Lobster Rolls 368

Pan con tomate (Spanish tapas) 370

Egg Boats 373

Banh mi (Vietnamese-Style Baguette) 375

Sopa coada (Bread “Lasagna” with Pigeon  

  and Parmesan)recipe byLaura Zavan 378

USING DOUGHS

Flamiche à la tomme et au yaourt fermier  

  (Tomme and Artisanal Yogurt Flamiches) 

  recipe byFlorent Ladeyn 382

Margherita Pizza 384

Flammenküche (Alsatian Pizza) 387

Pissaladière 389

Grissini (Italian-Style Breadsticks) 391

Cabillaud en croûte de pain, jus vert, noisettes 

  (Cod en Croûte with Green Jus and Hazelnuts)  

  recipe from the B.O.U.L.U.M. restaurant 394

USING LEFTOVER BREAD

Tarte aux miettes de pain  

  (Bread Crumb Tart)recipe bySonia Ezgulian 398

Soupe à l’oignon et croutons gratinés   

  (Onion Soup with Cheese Croutons) 401

Panzanella 403

Lingot auvergnat (Savory Auvergne Loaf Cake) 405

Kvass, boisson au pain  

  (Fermented Bread Drink) 406

Meatloaf 408

Mfouar (Stale Bread Couscous) 411

Frites de pain (Bread Fries) 412

Bière au pain (Bread Beer)  

  recipe by Nathalie Munsch 416

BREAD-BASED DESSERTS

Mie chou (Toast-Infused Cream Choux Pus) 

  recipe byFrançois Daubinet 422

Kouign-amann 425

Glace au pain grillé (Toast Ice Cream) 427

Pain perdu gourmand (Decadent French Toast) 429

Charlotte aux pommes à l’ancienne  

  (Old-Fashioned Apple Charlotte) 430

Bread Pudding 433

Soupe au lait et au pain  

  (Sweet Bread and Milk Soup) 434

Bread and Butter Pudding 436

Tartine de pain à la cire, rayon de miel 

  émulsionné, pollen frais (Beeswax Bread Tartines  

  with Honeycomb Spread and Fresh Pollen)  

  recipe byJessica Préalpato 440

INDEX 442

SELECTED BIBLIOGRAPHY 447

ACKNOWLEDGMENTS 448
































































[image: ]





[image: ]
Why Make  

Your Own  

Bread?

Making bread is an age-old craft. The ultimate everyday food, and sym-

bolic in many respects, bread has been so mistreated by our modern ways 

and recast as a technological, even industrial product, that it has become 

suspect. Gluten, the extraordinary and misunderstood network that gives 

bread its structure, seems to have become public enemy number one.

Yet bread is but a reﬂection of the living world—generous like the grains 

that comprise it, and full of tremendous energy like the fermentation that 

transforms those grains. 

To make superior bread is to roll up your sleeves and rediscover the 

ﬂavor and quality of a product now crafted only by artisans driven by a 

love for what they do. If you’re lucky, there’s an artisanal bakery in your 

neighborhood. Let’s be honest: you’ll have a hard time matching the arti-

san baker’s expertise, acquired through years of experience. But it’s not a 

competition; making bread is not an arduous undertaking. This book is a 

lesson in making your own bread—homemade bread, or pain de ménage as 

the French used to say—just as you would bake a cake or cook dinner at 

home: a treat for yourself and those around you. This is “amateur” bread in 

the etymological sense of the word—made by a “devotee” or an “admirer.”

MAKING YOUR OWN BREAD

“How do you make country bread in the city?” muses Roland Feuillas, 

standing at the foot of his mill in the small village of Cucugnan, in 

Corbières in southern France. Joking aside, this baker, for whom bread 

is a way of life more than a profession, teaches us that there is more to 

bread than recipes. Of course, this book includes recipes, and no doubt 

you’ll be tempted to make the classic breads that have forged the reputa-

tion of France’s baking tradition, as well as other breads found around the 

world. The recipes will help you to gradually master essential methods 

and techniques. You will also discover what bread has to teach you: baking 

is a lesson in humility. With each new batch, the baker stands before the 

“Because Madame Bertrand took yeast, ﬂour, water, and 

made bread, not to sell, but to eat.”

Jean Giono, Les Vraies Richesses
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oven and assesses their work under the unpredictable inﬂuence of nature: 

ﬂour quality, the weather, and, of course, activity in the yeast and bacteria 

added to the dough. “Cooking takes instinct, pâtisserie takes precision, and 

baking takes sensitivity,” says Alex Croquet, a Lille-based baker passionate 

about levain, or sourdough, fermentation. Over time, you too will learn 

to use your observation, experience, and senses to make bread that suits 

you, rather than bread that adheres to an arbitrary standard. You’ll learn 

to free yourself (a little) from the scale, the timer, and the thermometer, 

to trust your own judgement, and perhaps even come up with something 

new. After all, there’s no one good way to make bread, but many ways to 

make good bread.

MAKING GOOD BREAD

“Bread is generous,” wrote Lionel Poilâne, thirty years ago, in his Guide de 

l’Amateur du Pain (Bread Lover’s Guide). Irritated by the “normalization” 

he felt he was often forced into, this Parisian baker initiated a return to 

rustic, artisan bread in the 1980s, and rejected the tyranny of pseudo- 

tradition and cardinal rules when it came to baking. He encouraged people 

to simply smell bread to learn how to recognize a good loaf.

Good bread is made with good ingredients—especially good ﬂour, 

which should be organic at the very least, milled to preserve nutritional 

quality, and free of additives of any kind. Bread made using sourdough 

fermentation has a wider range of ﬂavors, is easier to digest, and has a 

longer shelf life. This is the method we recommend, and you’ll discover 

that it isn’t any more complicated than using baker’s yeast—in fact, quite 

the opposite.

The recipes in this book were all created in a home kitchen, with an 

ordinary oven. So don’t blame your oven (though a good one is priceless) 

if you’re unsatisﬁed with your initial attempts. A bread that you consider 

a failure, but that is made with carefully chosen ingredients and according 

to good bread-making principles, will always be better than most bread 

you’ll ﬁnd in stores.

SHARING YOUR BREAD

Good bread should be shared at the table, to be eaten with a simple dish 

or a grand feast. But it should also be shared with a community of amateur 

bakers—and why not professionals? Social networks are a good tool to 

create a network of “bread buddies” who will be excited to share recipes 

and tips. A taste for good bread is an acquired trait. Not only will you 

inform your friends and family of the virtues of properly made bread, but 

you’ll probably make them want to adopt their own sourdough starter. 
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“ADVICE FOR GOOD HOUSEWIVES”

Antoine Augustin Parmentier is renowned for being a vocal promoter of the potato, but it is 

a lesser-known fact that this pharmacist, agronomist, and nutritionist was very interested in 

bread. He wrote some twenty or so books and articles on grains, lour, and bread making. 

In 1777, he published Avis aux Bonnes Ménagères des Villes et des Campagnes (Advice for 

Good Urban and Rural Housewives). Baker’s yeast had just become available in France, but he 

encouraged homemakers to continue making bread using sourdough starter, or levain, which 

he described as “extremely nourishing and of a digestibility far more beneicial to health.” He 

also provided advice on how to choose a good lour, refresh the starter, and properly knead the 

dough. Three centuries later, his recommendations can still be followed almost to the letter.

11
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Bread:  

Past and Present

Flour, salt, and water: the age-old recipe for bread. But over time, this 

recipe and the ingredients themselves have changed. White bread has not 

always been the norm—far from it. Ironically, we’re now (re)discovering 

that it’s also not the best kind of bread to eat.

PREHISTORY: THE DISCOVERY OF GRAIN

Homo erectus began to master ﬁre around 700,000 BCE by maintaining 

natural hearth ﬁres, although much older traces have been found that 

indicate our ancestors ate a diet of cooked foods. In Europe, Neanderthals 

domesticated ﬁre 135,000 years ago. Around 35,000 BCE, Homo sapiens 

sapiens adapted ﬁre for multiple uses, including cooking, which led to the 

invention of the ﬁrst ovens. Grain—emmer wheat, barley, or sorghum—

was harvested when plants spontaneously released their seeds. During the 

Neolithic period, humans began storing grain, which enabled them to eat 

a porridge of stone-ground wild grains all year long. Millet and sorghum 

porridges, which are still consumed in parts of Africa today, hark back to 

agriculture’s emergence in the Middle East around 8,000 BCE.

Einkorn, emmer wheat, and barley were domesticated and gradually 

began to be cultivated throughout the Mediterranean basin. Hybridization 

of several different grasses led to the emergence of common or bread 

wheat (Triticum aestivum) around 6,000 BCE.

ANTIQUITY: THE BIRTH OF BREAD

The Egyptians discovered leavened bread around 3,000 BCE, most likely 

aided by the fertile water of the Nile and its nutrient-rich silt. They 

perfected milling techniques such as using millstones and sifting ﬂour 

through papyrus, and baked bread in earthenware pots. Bread was sacred 

to the Egyptians: it was sent with the pharaoh into his tomb and fed the 

laborers who constructed the Pyramids.

15
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The Greeks imported bread-making techniques from Egypt. The poor and 

slaves had to make do with unleavened barley bread known as maza, while 

a fermented bread made with mead, honey, or fruit was served at feasts. 

Baking ﬂourished under the Romans and became a profession, with 

the ﬁrst bakers’ guild formed in 168 BCE. Bread broke out of the domes-

tic sphere and the ﬁrst bakeries, owned by freed slaves, opened in Rome, 

where a large variety of bread could be found, including a rye bread 

eaten with oysters (panis ostrarium). The expression “panem et circenses” 

(“bread and circuses”), coined by the poet Juvenal, conveys the impor-

tance of bread in maintaining social harmony.

The Celts also began making bread, and the people of Gaul, in what is 

now France, who cultivated rye, barley, oats, and wheat, made a lighter 

bread by adding foam they skimmed off beer.

After the birth of Jesus in Bethlehem (which means “house of bread” 

in Hebrew), bread became the sacred symbol of Christianity.

MIDDLE AGES: BREAD AND POWER

In what is now present-day France, bread became a staple food dominated 

by feudal power. Mills and ovens belonged to lords, and serfs were obliged 

to pay a tax known as a droit de banalité to use them. Bread making, which 

had hitherto taken place mainly in the home, turned into a profession. 

Talmeliers (those who sifted or “bolted” ﬂours) controlled ﬂour produc-

tion until King Philippe Augustus allowed them to have their own ovens, 

at which time they became panetiers, then, in 1250, boulengers (from the 

French boule: the rounds of bread they made), when the droit de banalité 

was abolished. Bakers were united in a guild, and were closely supervised 

by an ofﬁcer of the crown known as the Grand Panetier.

Most importantly, bread became an economic indicator susceptible 

to periods of scarcity. While the nobility and clergy enjoyed many kinds 

of sophisticated breads, the poor subsisted on black bread. In times of 

famine, it became a survival loaf mixed with straw, clay, acorns, or ferns.

THE FRENCH REVOLUTION: BETTER BREAD FOR ALL

In 1775, the Flour War broke out in France, marked by a wave of riots fol-

lowing increases in the price of grain and bread. In 1789, starving people 

stormed the Bastille, convinced that wheat was stored there. The revo-

lutionaries abolished the guild system and imposed the pain de l’Égalité 

(“equality bread”): the same loaf for everyone, rich and poor, made of 

wheat and rye mixed with bran. The agronomists of the Enlightenment 

contributed to technological improvements in bread making during this 

period. Several books focused on how to make bread, particularly the 

work of pharmacist and agronomist Antoine Augustin Parmentier.
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In 1790, the salt tax known as the gabelle was abolished, which encour-

aged the use of salt in baking, and the emergence of breweries reinitiated 

the use of brewer’s yeast in bread making.

THE NINETEENTH CENTURY:  

BREAD MAKING MEETS TECHNOLOGY

In 1837, Austrian businessman August Zang established a bakery in 

Paris and introduced the Viennese technique of bread making using 

yeast-leavened dough. In 1857, Louis Pasteur explained the principle of 

fermentation and identiﬁed the strain of yeast responsible—Saccharomyces 

cerevisiae—paving the way for cultivation. In 1872, Baron Fould-Springer 

created the ﬁrst yeast production factory, followed by Lesaffre, currently 

the world leader. Despite the appearance of the ﬁrst mechanical kneading 

machines, the baker’s trade remained incredibly difﬁcult. The baker’s 

assistant (the geindre, from the French word for “groan” or “lament”) was 

often covered in ﬂour dust and relied on physical strength.

TWENTIETH CENTURY:  

FROM WAR BREAD TO INDUSTRIAL BREAD

During World War I, ﬂour and bread were rationed in France. “Luxury” 

or “fancy” breads were forbidden and a gray “national loaf” was imposed. 

Bread was never formally rationed in the United Kingdom; instead a 

Wheat Commission was formed to ensure an adequate bread supply, 

known as War Bread, and avoid the need for rationing. In the trenches, 

the Germans were given Kriegskartoffelbrot (known as K.K. bread): a 

war bread made from potatoes. A decree permitting the reintroduction 

of white bread was passed on March 27, 1919. 

During World War II, bread was not rationed in the United States, 

but Americans were encouraged to self-ration in order to maintain food 

supplies at home and on the front. At this time, the French also consumed 

black bread. In the 1950s, a new “intensiﬁed” kneading technique, which 

resulted in a white dough, responded to demands from consumers fed 

up with shortages—but only for a time. Industrialized grain production, 

ﬂour milling, and eventually the bread-making profession itself gradually 

lowered the quality of French bread to the extent that, in 1993, a decree 

was announced establishing guidelines for “traditional French bread.”

In 1998, a law was passed in France to regulate the use of the ofﬁcial 

terms boulangerie (bakery) and boulanger (baker), henceforth reserved for 

professionals who, “using selected ingredients, personally knead, proof, 

shape, and bake their loaves on the premises where they are sold to the 

end consumer; products cannot be frozen or deep frozen at any stage of 

production or sale.”

17

BREAD: PAST AND PRESENT









[image: ]
THE TWENTYFIRST CENTURY: WHAT’S IN STORE FOR BREAD?

A return to artisan bread making began thirty years ago in Europe and 

the United States. Paysans boulangers—farm-to-loaf bakers who grow, 

harvest, and mill their own grain in addition to making bread—reintro-

duced nutritious heritage grains and levain-based fermentation to bread 

making. But instead of being nostalgic for the “bread of yore,” which, over 

the centuries, has never attained the quality of our modern bread, we can 

(and must) envision a new bread that deﬁes standardization—healthier, 

more ﬂavorful bread that is more respectful of the biodiversity it should 

represent. 

FROM FLATBREAD TO LOAF

The earliest breads were lat: irst, because the grains used were low in gluten, and second, 

because heat must be contained in order for bread to rise during baking. It wasn’t until the 

invention of ovens and other systems allowing bread to be baked in a container, such as a 

clay vessel, that leavening could take place. Finally, controlled fermentation made it possible 

to obtain loftier breads. However, latbreads such as tortillas, pitas, and chapati are still found 

throughout the world today.

18 BREAD BASICS
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Bread  

and Nutrition 

Bread has long been considered a staple food and a symbol of human 

life and labor. During times of famine, the people demanded bread, and 

bread was distributed to mollify the masses. Bread also embodies spiri-

tual traditions.

In France, in the early twentieth century, the average person consumed 

over 2 lb. (almost 1 kg) of bread each day. Originally a staple of the French 

diet, bread was gradually relegated to play a secondary role at meals, 

except breakfast, where it still holds its own against cornﬂakes and other 

industrial cereals. By the 1920s, Americans had already acquired a taste for 

factory-made bread, which many ate at their midday meal. The most pop-

ular brand was Wonder Bread, which became an emblem of the American 

culinary landscape for generations. US consumption of white bread has 

since fallen in favor of whole-grain varieties, tortillas, and ﬂatbreads, and 

European pastries have gained a place at the table. However, Americans 

still consume far less bread than Europeans: the average annual bread 

consumption per capita in Europe is between 95 and 211 lb. (43−96 kg) 

compared to 37 lb. (17 kg) in the United States. 

Over the last twenty years, bread has become suspect from a nutritional 

standpoint. As bread becomes a product of technological processes (and 

less natural as a result) and a host of “anti” movements against gluten, 

carbs, and other food emerge, is there anything good to be said about 

bread?

BREAD AND GLYCEMIC INDEX

Bread is roughly half complex carbohydrates, which are the human 

metabolism’s main source of energy. Digesting them is a several-stage 

process: enzymes must break down (or hydrolyze) molecules to form 

smaller-sized carbohydrates—mono- or di-saccharides—that can be 

assimilated by the intestines. Consuming complex carbohydrates tends 

to result in a less signiﬁcant increase in blood sugar and insulin secretion 
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than ingesting simple carbohydrates like glucose or sucrose (table sugar). 

Glycemic index (GI) measures a food’s capacity to increase blood sugar 

levels, giving us the notion of fast- and slow-burning sugars. A GI of less 

than 55 is considered low, 55 to 70 moderate, and over 70 high. The higher 

a food’s glycemic index, the more it increases blood sugar. This measure-

ment is especially important for those living with diabetes. It varies by 

bread type: an ordinary baguette has a GI of 95 (its starch is considered a 

fast-burning sugar), white sandwich bread a GI of 70, light whole wheat 

bread a GI of 65, and dark (or 100 percent) whole wheat bread a GI 

of 49 (slow-burning sugar). There is a clear correlation between a food’s 

glycemic index and the feeling of satiety it produces: ounce for ounce, a 

slice of whole wheat bread at breakfast will keep you feeling full longer 

than a slice of baguette.

BREAD AND NUTRIENTS

In addition to carbohydrates, bread contains vegetable proteins (about 

8 percent) and mineral salts. While it generally contains little fat, this may 

vary with the addition of olive oil, butter, nuts, or milk (for example, in 

enriched breads like pain de mie or pain viennois).

Vitamin content, mainly B and E  vitamins, varies by bread type. White 

bread, made with highly reﬁned ﬂour, has a vitamin content two to three 

times lower than that of whole wheat bread. The nearly intact kernel (or 

berry) of whole grains, before the germ and outer layer (called bran) are 

removed, contains a high concentration of vitamins, minerals, and ﬁber. 

Each grain (wheat, rye, spelt, etc.) has different nutritional qualities.

Like any food, bread cannot be considered for its nutrients alone, since 

not all of them are bioavailable, meaning the body cannot immediately 

absorb them: they interact with each other (but also with nutrients 

present in other foods) within a “food matrix” whose physicochemical 

properties enable or prevent absorption of nutrients by the body via the 

digestive tract. So it’s difﬁcult to say that consuming a certain quantity 

of bread has speciﬁc health effects. Bread consumption should instead 

be considered from a qualitative perspective that includes ingredients 

and bread-making technique, and within the context of a balanced diet.

IS PHYTIC ACID AN ANTINUTRIENT?

Phytic acid, also known as myo-inositol hexakisphosphate, is a phosphorylated molecule 

naturally present in the bran layer of many cereals and legumes. It merges through bio-

chemical fusion with minerals and trace elements present in chewed food to form insoluble 

salts called phytates. Phytic acid has been identiied as a potential inhibitor of iron and zinc 

bioavailability, but certain biological mechanisms reduce this eect: long fermentation with 
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BREAD AND CALORIES

Bread provides an average of 250 calories per 3½ oz. (100 g), with whole 

wheat bread at around 240 calories and white bread at around 255 calo-

ries. The calorie is a unit of measure that expresses the quantity of heat 

released by a food during combustion. It was long thought that all calories 

are equal, and that once the body consumes enough to meet its energy 

needs, anything extra is unnecessary and leads to excess weight gain.

Recent studies have shown, however, that this is not the case; a “fat” 

calorie does not provoke the same metabolic response as a “sugar” calo-

rie. In other words, all calories are not equal within the calorie’s matrix 

environment; for example, slow- and fast-burning sugars with the same 

caloric value do not produce the same physiological effect. 

Nevertheless, when considering bread consumption, it is necessary to 

take into account an individual’s total daily calorie intake, which varies 

from person to person, and their physical activity. Finally, remember that 

what you put on your bread (butter, jam, cheese, charcuterie, etc.) can 

deﬁnitely tip the scales.

BREAD AND FIBER

Bread is a source of dietary ﬁber, which is not digested in the stomach and 

small intestine, but ferments, more or less, in the colon and contributes to 

regulating digestive transit. By slowing digestion, ﬁber also contributes to 

a feeling of satiety. In addition, by providing a substrate for the intestinal 

microbiota, ﬁber supports the immune system and helps in the prevention 

of certain metabolic diseases like diabetes and obesity.

The amount of ﬁber in bread varies depending on how reﬁned the ﬂour 

is. The more of the whole grain a ﬂour contains, the higher the amount 

of ﬁber it has. So, while 3½ oz. (100 g) of whole wheat bread contains on 

average ¼ oz. (7 g) of ﬁber, the same quantity of baguette contains only 

about A/a j  oz. (2.8 g).

Any products applied to grains before or after harvesting build up on 

and in the bran layer, so it’s best to consume organic varieties of whole 

wheat breads, which are rich in bran.

BREAD AND GLUTEN

Demonizing bread because it contains gluten is like condemning wine for 

containing alcohol or pastries for containing sugar. Gluten is a fundamental 

component of bread that supports leavening through fermentation. In 

levain cultures activates enzymes present in grain (called phytases) that break down phytic 

acid, while a portion of phytic acid is also destroyed during germination.
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recent years, there has been an increase in cases of celiac disease, as well 

as digestive problems in the general population unaffected by the disease 

(known as non-celiac gluten sensitivity). Studies are underway to deter-

mine if gluten is the only culprit, and, in fact, the study that launched the 

“No-Glu” movement, published in 2011 by Australian researcher Peter 

Gibson, has been disputed. Of particular interest for researchers is the 

role of FODMAPs—fermentable oligosaccharides, di-saccharides, mono-

saccharides, and polyols—which are poorly absorbed by the intestine.

Based on current research into the reasons why bread produced under 

these modern conditions can be difﬁcult to digest, here’s what we know 

for sure:

- Modern wheat varieties are not “richer” in gluten. On the whole, their 

protein levels are stable. However, they have undergone a gradual selec-

tion process to develop wheat with high levels of glutenin that can with-

stand mechanical kneading. To ensure a totally controlled bread-making 

process, unhampered by environmental factors such as weather condi-

tions, industrial millers may add “dough improvers” to ﬂour, including 

gluten or ascorbic acid, which strengthen the gluten network.

- A long, oxidizing mechanical kneading process considerably strengthens 

the gluten network.

- Modern baking relies heavily on fermentation using industrially cultured 

yeast rather than levain. Yet the acidiﬁcation produced by levain cultures 

helps initiate gluten breakdown. 

- Modern breads tend to have a thin crust and little to no chew, but mas-

tication is key to triggering salivation, which initiates pre-digestion. 

It is not so much gluten itself that causes problems, but the over- 

strengthening of gluten through excessive processing, which can make it 

more difﬁcult to digest. More digestible bread is made using long fermen-

tation with levain and additive-free wheat milled from heritage grains, 

without excessive kneading.

GOOD TO KNOW

-Celiac disease is a chronic intestinal autoimmune disease that aects about 1 percent of 

the population. For suerers of the disease, ingesting gluten triggers an abnormal immune 

reaction in the small intestine causing inlammation that damages the intestinal lining; this 

hinders the absorption of nutrients and can lead to signiicant malnutrition.

-Wheat allergy aects about 0.1 percent of the population. Symptoms range from eczema 

to anaphylactic shock.

-Intestinal issues linked to gluten sensitivity resemble those of irritable bowel syndrome 

(IBS). Gluten’s role in these problems has yet to be formally established.
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GOOD TO KNOW

An additive is a natural or artiicial substance—a colorant, sweetener, preservative, antioxi-

dant, or thickener—added to a food to achieve a particular change in its properties. Additives 

have an eect on the inal product and are therefore considered ingredients. Processing aids, 

such as enzymes that catalyze chemical reactions in bread, are also an added substance, 

but serve only to assist in the production process and usually disappear upon cooking; as a 

result, they are not included in the list of ingredients.

BREAD AND ADDITIVES

In France, there are no laws or regulatory guidelines governing the ingre-

dients that may be used in bread. A review of bread-making practices 

undertaken in 1977 simply states that different types of bread are made by 

baking a fermented dough composed of bread-making grains and autho-

rized raw materials, and according to a speciﬁc recipe for each type of 

bread. French law only stipulates regulation for “traditional French” 

bread, which allows the use of four natural additives and a processing 

aid. Additives are subject to European regulations, and millers often add 

them directly to ﬂour. The situation is a little less clear in the US, where 

the FDA deﬁnition of bread is far less restrictive, although Standards of 

Identity exist for individual product groups. Wheat bread, for example, 

must be made from 100 percent whole wheat ﬂour. The agency deﬁnes 

white bread as a bakery product produced by baking a “mixed yeast- 

leavened dough that contains reﬁned wheat ﬂour, yeast (any of its com-

mercial forms) and hydrating or moistening ingredients such as water, 

whole eggs, milk, and liquid sweeteners.” Authorized additional ingre-

dients include shortening, lecithin, emulsiﬁers, dough strengtheners and 

conditioners, redox agents, etc.

In France, fourteen additives are permitted in ordinary bread, and 

about a hundred are allowed in specialty breads. Some of these additives, 

like E471—a texturing agent derived from food-grade fats—may contain 

products of animal origin. Coloring agents are forbidden. For fresh-baked 

and unpackaged bread sold directly to the consumer, there is no legal 

obligation in many countries to provide a complete list of ingredients; 

only the most common allergens, such as eggs, milk, and gluten, must be 

indicated. Most additives are not considered allergens, but they have not 

been ruled out as possible triggers of certain inﬂammatory diseases and 

intestinal disorders. 

Be cautious when buying industrial gluten-free bread: some varieties 

get their pleasant texture from the use of many additives, thickeners, 

and emulsiﬁers.
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The Grain Makes  

the Bread:  

From Cereal Grains  

to Flour

Imagine our diet without bread, pasta, and rice—or beer, whisky, and 

rum, for that matter. Without grains, we would die of hunger. Half of all 

calories consumed by humans come from about ﬁfteen kinds of grain 

that are among the most cultivated plants in the world, with corn topping 

the list, followed by wheat, rice, and barley. But only a quarter of grain 

production is consumed in food form; more than a third is reserved for 

livestock farming, and the rest is used for industrial purposes, mostly 

in the form of starch. As we increasingly pay attention to what’s on our 

plates and to the balance of animal- and plant-derived food sources, we 

should really consider the role of grains, which have been a staple of the 

human diet for over ten thousand years.

Formerly known as Gramineae, members of the Poaceae family (grasses 

and cereals) evolved on Earth following the mass extinction event that 

wiped out the dinosaurs and the forests where they lived twenty-three 

million years ago. Vast steppes and prairies subsequently developed and 

the ﬁrst grasses appeared; with a root system that allowed them to survive 

periods of drought and reemerge when the rains came, they were partic-

ularly resilient and provided food for an entirely new herbivore fauna. 

It would be another few millennia before our hunter-gatherer ancestors 

made the connection between highly volatile grass seeds and the plant 

life cycle, and then came to understand that they could give nature a 

helping hand. The ﬁrst farmers began to identify the best grain varieties 

and domesticated ancient wheat (emmer and einkorn) and barley, nota-

bly in Mesopotamia, in the region known as the Fertile Crescent—the 

cradle of modern agriculture. Grain-based recipes appeared, ﬁrst in the 

form of gruel, then ﬂatbreads which preﬁgured bread, and a fermented 

barley juice that closely resembled beer. With the exception of equatorial 

regions, which were unsuited for grasses, grains spread and were adapted 

around the world: wheat in Europe, rice in Asia, corn in the Americas, 

and millet and sorghum in Africa. 
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THE MAKEUP OF GRAINS

Most grains are similar in chemical composition, although they may have 

their own speciﬁcities. The endosperm, which comprises 84 percent of 

the kernel, is mostly made of starch, which breaks down easily when it 

comes into contact with saliva or is cooked, making it digestible. Some 

grains also contain the polymer gluten, primarily composed of proteins 

stored in the endosperm, which generates a viscoelastic network upon 

contact with water. This network traps COb produced during fermen-

tation, which causes bread to rise—this is the principle behind bread 

making, or paniﬁcation in French. Some grains contain more gluten than 

others and will result in bread with more rise.

A LESSON IN BOTANY

Botanically speaking, grains are fruits; in other words, seeds rich in proteins and starch envel-

oped in a iber-rich outer skin called bran. The seed’s cell walls are fused with this skin, which, 

unlike a nut’s chemically inactive shell, contains a layer of aleurone: a protein-rich nutrient that 

enables the seed to germinate. At this stage, the grain still contains the micronutrient-rich 

germ and is considered a “whole grain.”

Grains may then be reined, using abrasive milling techniques on whole grains or by sifting 

lours. Grains are considered partially reined when a small portion of their bran and germ 

has been removed. When they are highly reined, all that remains is the endosperm, which 

mainly provides energy at the expense of nutrients contained in the other parts of the grain. 

Grains can be pued (corn and rice), split, rolled, hulled (to make groats), or ground into lour. 

WHAT IS GLUTEN?

Jacopo Beccari, a professor at Italy’s University of Bologna, discovered gluten in 1745. He mas-

saged a ball of wheat dough under a stream of water, and when the starch washed away, he 

was left with a sticky, elastic substance—gluten, from the Latin glutinum, for “glue.” Gluten is a 

polymer composed mainly of storage proteins (gliadins and glutenins in wheat) located in the 

endosperm. It may also contain fats (5 to 7 percent), starch (5 to 10 percent), and water (5 to 

8 percent). But the substance known as gluten does not exist as such inside the kernel—it is 

only when water is added during kneading that gluten forms, through the combination of its 

component parts, gliadin and glutenin. The bonds created by this combination form a visco-

elastic network. Gliadins give bread its extensibility, viscosity, and plasticity; glutenins give it 

resistance and elasticity. During fermentation, the action of yeast and bacteria releases CO, 

which is then trapped within the strands of the gluten network, causing bread to rise. The 

strength of this molecular bond depends on many factors: genetics, the type of seed, how 

the wheat was cultivated, the nature of the lour (composition and milling), the intensity of 

kneading, and the type of fermentation and cooking method, with eects on the bread that 

range from the speed at which it cools to the length of its shelf life.
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Bread-making grains

Common wheat (Triticum aestivum)

The result of crossbreeding an emmer wheat and an Aegilops (a grass 

in the Poaceae family), this is the most commonly produced grain in the 

world, used mostly for bread ﬂour. In France, it is cultivated in the Paris 

Basin, Upper and Central France, Poitou-Charentes, and Burgundy. It 

derives its French name, blé tendre (literally “tender wheat”), from the 

white, crumbly starch enveloping the seed, as opposed to durum wheat 

(blé dur), which contains a yellow, glassy substance used to make semo-

lina and pasta. Common wheat is also called froment in French, from the 

Latin frumentum, meaning “cereal,” “grain,” or “wheat.” Over a hundred 

varieties are cultivated in France. Rich in gluten, common wheat is the 

best ﬂour for making bread. 

There are six categories of wheat grown in the US, but they fall into 

two main groups, hard and soft wheat, deﬁned by their protein content. 

Hard wheat should not be confused with durum wheat, which has the 

highest protein content of all. Hard wheat ﬂours are most often used in 

yeasted and levain-raised breads, while soft ﬂours are generally reserved 

for chemically leavened baked goods such as mufﬁns, cakes, and cookies. 

Hard wheat is mostly ground in the northern Great Plains, while soft 

wheat is grown in the Carolinas and the western states.

Spelt (Triticum spelta)

Also known as Gallic wheat, spelt in France is mostly grown in the Paris 

Basin and Burgundy. Although less popular in the US, recent demand for 

ancient grains has spurred cultivation of the crop, especially in western 

states like Washington and Montana. Spelt is a “hulled” grain, which 

means it needs to be dehulled before milling. It is a low-yield crop, which 

explains why it has been more or less abandoned in favor of common 

wheat.

Khorasan wheat or Kamut (Triticum turanicum)

This relative of durum wheat is cultivated in the region of Khorasan, 

located between Iran and Afghanistan, from which its name derives. It is 

also sold under the brand name Kamut, following its importation to the US 

in the 1950s. Although still a marginal crop, Khorasan wheat has caught 

the eye of consumers and farmers, and in 2016 there were 70,000 acres 

of land planted with Khorasan wheat in Montana and the Canadian prov-

inces of Alberta and Saskatchewan. 
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Einkorn (Triticum monococcum) 

In French, einkorn is inaccurately referred to as petit épeautre (“little 

spelt”), though spelt has little in common with this relative of common 

wheat. It was one of the ﬁrst grains to be domesticated by humans, but 

its cultivation was gradually abandoned in France in the Middle Ages, 

and today it is rare. The protected geographical indication (Indication 

Géographique Protégée) Petit Épeautre de Haute-Provence was created in 

France to protect it. Einkorn is among the ancient grains gaining pop-

ularity in the US and the UK, and domestic production is centered on 

small organic farms. Although einkorn has a low gluten content, it can 

still be used to make bread and produces a dense, low-rise loaf with many 

nutritional beneﬁts.

Rye (Secale cereale L.)

A member of the grass family, rye is closely related to the genus Triticum. 

Rustic and very resilient, it tolerates poor and acidic soils. The Ségala, a 

region in central France, was named for this grain (seigle), which used to 

be the only crop grown in the region. The US and Canada are leading rye 

producers, and the hearty grain is cultivated throughout the countries. 

Despite a rather low gluten content, rye can be used to make bread. It 

contains mucilage: a substance that expands in water and becomes vis-

cous, which reduces the cohesive power of gluten in bread dough. This 

is why rye is often mixed with wheat ﬂour.

Barley (Hordeum vulgare)

Among the oldest cultivated grains, barley is the third most commonly 

produced grain in France. It is also one of the most widely grown arable 

crops in the UK, after wheat. Used in brewing and distilling, it can be 

consumed pearled (polished and without the germ) or hulled (stripped 

of its outer skin, with the germ and bran intact), as well as rolled. When 

it has been germinated and roasted, it becomes malt. Though barley is 

rarely used to make bread on its own, it can be blended with wheat ﬂour.

Oats (Avena sativa L.)

Most commonly consumed in North America and the UK, in the form of 

rolled oats or porridge, oats are cultivated elsewhere mainly as fodder 

for livestock. They can be used as a bread inclusion (mixed into a dough 

before baking) or topping, and a non-dairy milk can also be extracted 

from oats. Canada is the world’s largest exporter of oats. 
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HERITAGE AND LANDRACE WHEAT

The term “heritage” or “ancient” grain has no oicial deinition. Many people think that heri-

tage wheat has not undergone selective breeding, but all wheat is the result of crossbreeding 

undertaken by humans in order to produce plant varieties that meet certain expectations at a 

given time in history. In the past, farmers cultivated and named wheat varieties as they wished. 

The term blé de pays, or landrace, refers to a grouping of similar regional wheat varieties 

under a generic name, such as Blanc de Flandre, Hâtif de la Saône, or Bladette de Bordeaux. 

In France, these wheat varieties were gradually replaced by others imported from Spain and 

Russia, and the irst hybrids developed by Henry de Vilmorin in the late nineteenth century.

To put these varieties in order, a catalog was established in France in 1933, accompanied 

by authorizations to produce and market grain varieties. Similar seed certiication programs 

were developed in the US between 1915 and 1930. Wheat was selected according to yield 

and technological criteria, including regularity and quality, at the expense of biodiversity and 

adaptation to the local environment. As a result, the number of varieties of French wheat fell 

from 562 to 40 in 1945. Since then, the number has climbed to 250 with the development 

of new hybrid varieties. Currently, ten varieties of bread-making grains are grown on 50 per-

cent of land cultivated with wheat, with Rubisko leading. Five seed companies share the 

French wheat market, and a handful of corporations control the global seed market today. 

In the last ifteen years or so, however, farmers have once again begun to grow varieties like 

Rouge de Bordeaux, Barbu du Roussillon, and Blé Meunier d’Apt, which existed before the 

catalog was created and are not included in it. A similar ancient grain movement has begun 

in the US and UK. According to French law, which has some of the strictest legislation in the 

world regarding seed sales, these wheat varieties cannot be sold or exchanged, except for 

research purposes: on April 25, 2018, the members of the European Parliament authorized 

this practice, taking eect in 2021.

GOOD TO KNOW

A wheat landrace is a mix of genetically diverse varieties adapted to their environment, unlike 

purely commercial varieties. The farmer can let natural selection play out or guide the pro-

cess by selecting individual plants. Landraces were very common in most regions of France 

and the US until the 1950s, when they were replaced by more homogenous and productive 

varieties produced by large seed companies. Today, they are valued for their qualities that 

make them suitable for organic farming.
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Gluten-free grains

Cereals that contain gluten are known as “paniﬁable” in French, which 

roughly translates to “suitable for bread making,” while gluten-free cereals 

are called “non-paniﬁable.” But in fact, corn-based ﬂatbreads—such as 

arepa, tortilla, and taloa—and “gluten-free breads” use gluten-free ﬂour, 

challenging the French terminology. It’s more accurate to simply call 

them gluten-free. Rice, corn, teff, sorghum, millet, and fonio ﬂour can 

be used alone or combined with other ﬂours. Let’s take a closer look at 

two of them.

Rice (Oryza sativa and Oryza glaberrima)

There are over eight thousand varieties of rice, divided into two major 

subspecies: indica—a light, long-grain, non-sticky rice—and japonica—a 

round, stickier rice with a higher starch content. Nearly 90 percent of 

the world’s rice is grown in Asia. France cultivates forty-two thousand 

acres of rice, mainly in the Camargue region on the Mediterranean Sea. 

Rice cultivation in the United States is concentrated in California and 

the south, and annual production is roughly 10 million tons. Rice kernels 

have a hard hull that must be removed. Polishing the grains removes the 

multiple external layers to obtain white rice—the most commonly con-

sumed form. The grain can also be parboiled using steam and pressure, 

which makes it easier to cook. Rice ﬂour is one of the main ingredients 

in gluten-free bread. 

Corn (Zea mays)

Corn exists in myriad varieties and has many uses. In the United States, 

more than ninety million acres of land are planted with corn. While the 

crop is grown in almost all ﬁfty states, production is concentrated in the 

Heartland region. However, most of it is used as livestock feed, and 10 to 

20 percent is exported to other countries. Corn was imported to Europe 

from Mexico by Christopher Columbus, and in France it is most often 

used in the form of cornstarch. Farine de gaude is a toasted corn ﬂour 

and a specialty of the Bresse region. Nixtamalized corn ﬂour, called masa 

harina, is most commonly used in Mexico, Central America, and South 

America. Nixtamalization is the process of cooking corn in a lime bath 

before milling, which softens the kernel, adds calcium, and preserves 

proteins and vitamins, in addition to enhancing ﬂavor.
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GOOD TO KNOW

Buckwheat, like quinoa, is not really a cereal. It belongs to the Polygonaceae family, along 

with sorrel and rhubarb. The angular seeds are dark in color, which is why the plant is called 

blé noir (“black wheat”) in French. Imported during the Crusades and popularized by Anne 

de Bretagne, it was sown in the western region of Brittany in the ifteenth century. Buckwheat 

was a common crop in colonial America, grown on farms for livestock feed and lour.

In France, an IGP has existed for blé noir tradition Bretagne (“traditional Breton buckwheat”) 

since 2000. A growing interest in gluten-free alternatives in the United States has led to 

renewed interest in buckwheat and the revival of more lavorful heritage varieties. Perhaps 

most commonly recognized as an ingredient in pancakes, buckwheat can also be bought as 

groats or kasha (dry-roasted), and is the main ingredient in soba noodles. In bread, it is used 

in combination with other lours and contributes a distinctive nutty lavor.

MAKING GLUTENFREE BREAD 

During the standard bread-making process, strands of the gluten network trap carbon dioxide 

produced during fermentation. When there is no gluten present, the carbon dioxide bubbles 

escape, which means the bread won’t rise. To make gluten-free bread, something else has 

to trap the gas. In this case, bakers rely on dough viscosity to trap CO, either by using lours 

that become naturally viscous when in contact with liquid, or by using natural emulsiiers 

like carob powder (made from the seed of the carob tree), guar gum (made from the seeds 

of the legume Cyamopsis tetragonoloba), or mucilage-rich psyllium. These plant-derived 

substances are comprised of polysaccharides, which expand when in contact with water 

and acquire a viscous, sometimes sticky consistency similar to gelatin.

FLOUR

Flour is the main ingredient in bread. The French word for ﬂour, farine, 

is derived from the Latin farina, from far or farris meaning “cultivated 

wheat” or “spelt.” The English word “ﬂour” is derived from the Old 

French ﬂour or ﬂor from the Latin ﬂos, meaning “blossom,” or “the best 

part” of something. Both “farine” and “ﬂour” have become generic terms 

for a white powder obtained by grinding grain. Without a modiﬁer, they 

usually refer to wheat ﬂour, which we’ll discuss below, but there are many 

different types of ﬂour.

Wheat kernels have three parts: bran, endosperm, and germ. Bran 

contains several layers of outer seed coats (the pericarp), an inner seed 

coat, and a vitamin- and mineral-rich aleurone layer. Ever since humans 

began consuming cereals, they have been searching for ways to eliminate 

the undigestible outer layer, made of cellulose. The ﬁrst mills, driven by 

animals, water, or wind, could not achieve this separation, and ﬂour had 

to be sifted to remove as much bran as possible.
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Industrial extraction

In the 1880s, a Hungarian process ushered in the development of indus-

trial milling based on a system of cast-iron cylinders, or rollers, that crush 

grain without abrading it, and a bolting system (sieve). The technique 

separates the ﬂour—ground from the friable endosperm—from the germ 

and the bran, known as middlings. But nutrient-rich elements are lost as 

a result. To obtain a more or less whole ﬂour, a portion of the bran must 

be added back into this white ﬂour—a highly questionable practice. Bran 

is difﬁcult to digest and contains phytic acid, which disrupts the bio-

availability of nutrients. In addition to this, residue from crop treatments 

builds up in bran. There is debate as to whether adding the inner seed coat 

to ﬂour provides any nutritional value, since naturally occurring enzymes 

that support nutrient bioavailability are not released during industrial 

extraction. The germ—a by-product rich in fat and therefore more sen-

sitive to spoilage—is removed for use in other industrial applications. 

Stone-ground lour

The best way to preserve a grain’s nutritional properties is to grind it 

between two millstones, which smooths the grain and splits the inner 
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Bread:

Past and Present

Flour, salt, and water: the age-old recipe for bread. But over time, this
recipe and the ingredients themselves have changed. White bread has not
always been the norm—far from it. Ironically, we’re now (re)discovering
that it’s also not the best kind of bread to eat.

PREHISTORY: THE DISCOVERY OF GRAIN
Homo erectus began to master fire around 700,000 BCE by maintaining
natural hearth fires, although much older traces have been found that
indicate our ancestors ate a diet of cooked foods. In Europe, Neanderthals
domesticated fire 135,000 years ago. Around 35,000 BCE, Homo sapiens
sapiens adapted fire for multiple uses, including cooking, which led to the
invention of the first ovens. Grain—emmer wheat, barley, or sorghum—
was harvested when plants spontaneously released their seeds. During the
Neolithic period, humans began storing grain, which enabled them to eat
a porridge of stone-ground wild grains all year long. Millet and sorghum
porridges, which are still consumed in parts of Africa today, hark back to
agriculture’s emergence in the Middle East around 8,000 BCE.
Einkorn, emmer wheat, and barley were domesticated and gradually
began to be cultivated throughout the Mediterranean basin. Hybridization
of several different grasses led to the emergence of common or bread
wheat (Triticum aestivum) around 6,000 BCE.

ANTIQUITY: THE BIRTH OF BREAD

The Egyptians discovered leavened bread around 3,000 BCE, most likely
aided by the fertile water of the Nile and its nutrient-rich silt. They
perfected milling techniques such as using millstones and sifting flour
through papyrus, and baked bread in earthenware pots. Bread was sacred
to the Egyptians: it was sent with the pharaoh into his tomb and fed the
laborers who constructed the Pyramids.

15







OEBPS/nav.xhtml

      
         
            
               Table Of Content


               
                  		
                     Cover
                  


                  		
                     Copyright
                  


                  		
                     Title page
                  


                  		
                     Contents
                  


                  		
                     Why Make Your Own Bread?
                  


                  		
                     BREAD BASICS
                     
                        		
                           Bread: Past and Present
                        


                        		
                           Bread and Nutrition
                        


                        		
                           The Grain Makesthe Bread: From Cereal Grains to Flour
                        


                        		
                           LEAVENING BREAD
                        


                        		
                           Water
                        


                        		
                           Salt
                        


                        		
                           Sugar
                        


                        		
                           Fats, Eggs, and Milk
                        


                        		
                           Special Ingredients
                        


                        		
                           From Crust to Crumb
                        


                        		
                           Breads of France
                        


                        		
                           Breads of the World
                        


                        		
                           Sandwiches and More
                        


                        		
                           Glossary of Bread Baking Terms
                        


                        		
                           French Expressions Involving Bread
                        


                     


                  


                  		
                     TECHNIQUES
                     
                        		
                           Getting Started
                        


                        		
                           Equipment
                        


                        		
                           Timing
                        


                        		
                           Measuring Ingredients
                        


                        		
                           Fermentation
                        


                        		
                           Kneading
                        


                        		
                           The Stages of Fermentation
                        


                        		
                           Scoring
                        


                        		
                           Decorative Finishes
                        


                        		
                           Baking
                        


                        		
                           Cutting and Serving Bread
                        


                        		
                           Storing Bread
                        


                        		
                           Using Leftover Bread
                        


                     


                  


                  		
                     RECIPES
                     
                        		
                           Tourte de meule - Stone-Ground Bread
                        


                        		
                           Pain aux graines - Seeded Bread
                        


                        		
                           Tourte de seigle - Auvergne Rye Loaf
                        


                        		
                           Pain au grand épeautre - Spelt Bread
                        


                        		
                           Pain de ménage en cocotte et sans pétrie - No-Knead Dutch Oven Bread
                        


                        		
                           Pain moulé à l’engrain - Einkorn Sandwich Loaf
                        


                        		
                           Baguettes
                        


                        		
                           Ciabattas
                        


                        		
                           Pain de mie - Pullman Loaf
                        


                        		
                           Pain au maïs - Cornmeal Bread
                        


                        		
                           Pain aux noix - Nut Bread
                        


                        		
                           Pain intégral - 100 Percent Whole Wheat Bread
                        


                        		
                           Faluche
                        


                        		
                           Pain Brié - Normandy Bread
                        


                        		
                           Fougasse
                        


                        		
                           Préfou - Vendée Garlic Bread
                        


                        		
                           Bretzels - Alsatian Pretzels
                        


                        		
                           Taloas - Basque-Style Tortillas
                        


                        		
                           Socca - Chickpea-Flour Flatbread
                        


                        		
                           Pain de campagne - French Country Bread
                        


                        		
                           Pain à l’huile d’olive et à l’origan - Olive Oil Bread with Oregano
                        


                        		
                           Petites baguettes noires au sésame - Charcoal-Sesame Baguettes
                        


                        		
                           Pain à la pomme de terre et au romarin - Potato-Rosemary Rolls
                        


                        		
                           Petits pains au potimarron et graines de courge - Red Kuri Squash Rolls
                        


                        		
                           Petits pains feuilletés - Puff Pastry Rolls
                        


                        		
                           Ficelles à la mimolette - Mimolette Ficelles
                        


                        		
                           Pain du brasseur - Brewer’s Bread
                        


                        		
                           Galets aux algues et au sarrasin - Buckwheat and Seaweed Rolls
                        


                        		
                           Épis au sésame - Sesame Wheat Stalk Bread
                        


                        		
                           Pains burger - Hamburger Buns
                        


                        		
                           Pains vapeur à la ciboule et au sésame - Steamed Sesame-Scallion Buns
                        


                        		
                           Pain au riz et au sarrasin - Brown Rice and Buckwheat Bread
                        


                        		
                           Pain de seigle au miel, à la figue, et à la noisette - Fig, Hazelnut, and Honey Rye Bread
                        


                        		
                           Pain au cacao - Chocolate Bread
                        


                        		
                           Pain de coco - Coconut Bread
                        


                        		
                           Pain roulé au thé matcha - Matcha Swirl Bread
                        


                        		
                           Pains roulés au pavot - Poppy Seed Swirl Rolls
                        


                        		
                           Pain à la pistache et aux fruits secs - Pistachio Bread with Dried Fruit and Nuts
                        


                        		
                           Baguettes viennoises aux pépites de chocolat - Vienna Bread with Chocolate Chips
                        


                        		
                           Benoîtons raisins secs-cannelle - Cinnamon-Currant Benoîtons
                        


                        		
                           Pain noisettes et chocolat - Chocolate and Hazelnut Bread
                        


                        		
                           Pain muesli - Muesli Bread
                        


                        		
                           Pain d’épices - French Spiced Loaf
                        


                        		
                           Petites baguettes chocolat beurre salé - Mini Chocolate and Salted Butter Baguettes
                        


                        		
                           Khachapuri - Georgian Cheese Bread - GEORGIA
                        


                        		
                           Gua baos - Taiwanese Pork Belly Buns - CHINA
                        


                        		
                           Matzos - ISRAEL
                        


                        		
                           Arepas - Venezuelan-Style Corn Cakes - VENEZUELA
                        


                        		
                           Soda Bread - IRELAND
                        


                        		
                           Shokupan - Japanese Milk Bread - JAPAN
                        


                        		
                           Pita Bread - MIDDLE EAST AND MEDITERRANEAN
                        


                        		
                           Chapatis - Indian Flatbread - INDIA
                        


                        		
                           Knäckebröd - Swedish Crispbread - SWEDEN
                        


                        		
                           Vollkornbrot - German Rye Bread - GERMANY
                        


                        		
                           Focaccia - ITALY
                        


                        		
                           Bagels - UNITED STATES
                        


                        		
                           Polarbrød - Scandinavian Soft Flatbread - SCANDINAVIA
                        


                        		
                           Harcha - Mini Semolina Flatbreads - MOROCCO
                        


                        		
                           Tortillas - MEXICO
                        


                        		
                           Obi non - Central Asian Flatbread - CENTRAL ASIA
                        


                        		
                           Ablos - West African Steamed Bread - WEST AFRICA
                        


                        		
                           Tafarnout Moroccan Flatbread - MOROCCO
                        


                        		
                           Sandwich au pain - Rustic French Bread Sandwich
                        


                        		
                           Croque Monsieur
                        


                        		
                           San Francisco Clam Chowder
                        


                        		
                           Pain surprise - Surprise Bread
                        


                        		
                           Pain hérisson au fromage fondant - Hedgehog Bread with Melted Cheese
                        


                        		
                           Sandwich club - Club Sandwich
                        


                        		
                           Welsh Rarebit
                        


                        		
                           Fondue savoyarde - Traditional Savoyard Fondue
                        


                        		
                           Pan bagnat - Provençal Picnic Sandwich
                        


                        		
                           Lobster Rolls
                        


                        		
                           Pan con tomate - Spanish Tapas
                        


                        		
                           Egg Boats
                        


                        		
                           Banh mi - Vietnamese-Style Baguette
                        


                        		
                           Sopa coada - Bread “Lasagna” with Pigeon and Parmesan
                        


                        		
                           Flamiche à la tomme et au yaourt fermier - Tomme and Artisanal Yogurt Flamiches
                        


                        		
                           Margherita Pizza
                        


                        		
                           Flammenküche - Alsatian Pizza
                        


                        		
                           Pissaladière
                        


                        		
                           Grissini - Italian-Style Breadsticks
                        


                        		
                           Cabillaud en croûte de pain, jus vert, noisettes - Cod en Croûte with Green Jus and Hazelnuts
                        


                        		
                           Tarte aux miettes de pain - Bread Crumb Tart
                        


                        		
                           Soupe à l’oignon et croûtons gratinés - Onion Soup with Cheese Croutons
                        


                        		
                           Panzanella
                        


                        		
                           Lingot auvergnat - Savory Auvergne Loaf Cake
                        


                        		
                           Kvass, boisson au pain - Fermented Bread Drink
                        


                        		
                           Meatloaf
                        


                        		
                           Mfouar - Stale Bread Couscous
                        


                        		
                           Frites de pain - Bread Fries
                        


                        		
                           Bière au pain - Bread Beer
                        


                        		
                           Mie chou - Toast-Infused Cream Choux Puffs
                        


                        		
                           Kouign-amann
                        


                        		
                           Glace au pain grillé - Toast Ice Cream
                        


                        		
                           Pain perdu gourmand - Decadent French Toast
                        


                        		
                           Charlotte aux pommes à l’ancienne - Old-Fashioned Apple Charlotte
                        


                        		
                           Bread Pudding
                        


                        		
                           Soupe au lait et au pain - Sweet Bread and Milk Soup
                        


                        		
                           Bread and Butter Pudding
                        


                        		
                           Tartine de pain à la cire, rayon de miel émulsionné, pollen frais - Beeswax Bread Tartines with Honeycomb Spread and Fresh Pollen
                        


                     


                  


                  		
                     Index
                  


                  		
                     Selected Bibliography
                  


                  		
                     Acknowledgments
                  


               


            
            
               Guide


               
                  		
                     Cover
                  


                  		
                     Début de la lecture
                  


               


            
         

      
   




OEBPS/images/bg12.png
BREAD BASICS

16

The Greeks imported bread-making techniques from Egypt. The poor and
slaves had to make do with unleavened barley bread known as maza, while
a fermented bread made with mead, honey, or fruit was served at feasts.

Baking flourished under the Romans and became a profession, with
the first bakers’ guild formed in 168 BCE. Bread broke out of the domes-
tic sphere and the first bakeries, owned by freed slaves, opened in Rome,
where a large variety of bread could be found, including a rye bread
eaten with oysters (panis ostrarium). The expression “panem et circenses”
(“bread and circuses”), coined by the poet Juvenal, conveys the impor-
tance of bread in maintaining social harmony.

The Celts also began making bread, and the people of Gaul, in what is
now France, who cultivated rye, barley, oats, and wheat, made a lighter
bread by adding foam they skimmed off beer.

After the birth of Jesus in Bethlehem (which means “house of bread”
in Hebrew), bread became the sacred symbol of Christianity.

MIDDLE AGES: BREAD AND POWER

Inwhat is now present-day France, bread became a staple food dominated
by feudal power. Mills and ovens belonged to lords, and serfs were obliged
to pay a tax known as a droit de banalité to use them. Bread making, which
had hitherto taken place mainly in the home, turned into a profession.
Talmeliers (those who sifted or “bolted” flours) controlled flour produc-
tion until King Philippe Augustus allowed them to have their own ovens,
at which time they became panetiers, then, in 1250, boulengers (from the
French boule: the rounds of bread they made), when the droit de banalité
was abolished. Bakers were united in a guild, and were closely supervised
by an officer of the crown known as the Grand Panetier.

Most importantly, bread became an economic indicator susceptible
to periods of scarcity. While the nobility and clergy enjoyed many kinds
of sophisticated breads, the poor subsisted on black bread. In times of
famine, it became a survival loaf mixed with straw, clay, acorns, or ferns.

THE FRENCH REVOLUTION: BETTER BREAD FOR ALL

1In 1775, the Flour War broke out in France, marked by a wave of riots fol-
lowing increases in the price of grain and bread. In 1789, starving people
stormed the Bastille, convinced that wheat was stored there. The revo-
lutionaries abolished the guild system and imposed the pain de 'Egalité
(“equality bread”): the same loaf for everyone, rich and poor, made of
‘wheat and rye mixed with bran. The agronomists of the Enlightenment
contributed to technological improvements in bread making during this
period. Several books focused on how to make bread, particularly the
work of pharmacist and agronomist Antoine Augustin Parmentier.
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Botanically speaking, grains are fruits; in other words, seeds rich in proteins and starch envel-
oped in a fiber-rich outer skin called bran. The seed’s cell walls are fused with this skin, which,
unlike a nut’s chemically inactive shell, contains a layer of aleurone: a protein-rich nutrient that
enables the seed to germinate. At this stage, the grain still contains the micronutrient-rich
germ and is considered a “whole grain.”

Grains may then be refined, using abrasive milling techniques on whole grains or by sifting
flours. Grains are considered partially refined when a small portion of their bran and germ
has been removed. When they are highly refined, all that remains is the endosperm, which
mainly provides energy at the expense of nutrients contained in the other parts of the grain.
Grains can be puffed (corn and rice), split, rolled, hulled (to make groats), or ground into flour.

THE MAKEUP OF GRAINS

Most grains are similar in chemical composition, although they may have
their own specificities. The endosperm, which comprises 84 percent of
the kernel, is mostly made of starch, which breaks down easily when it
comes into contact with saliva or is cooked, making it digestible. Some
grains also contain the polymer gluten, primarily composed of proteins

stored in the endosperm, which generates a viscoelastic network upon
contact with water. This network traps CO2 produced during fermen-
tation, which causes bread to rise—this is the principle behind bread
making, or panification in French. Some grains contain more gluten than
others and will result in bread with more rise.

WHAT IS GLUTEN?

Jacopo Beccari, a professor at Italy’s University of Bologna, discovered gluten in 1745. He mas-
saged a ball of wheat dough under a stream of water, and when the starch washed away, he
was left with a sticky, elastic substance—gluten, from the Latin glutinum, for “glue.” Glutenis a
polymer composed mainly of storage proteins (gliadins and glutenins in wheat) located in the
endosperm. It may also contain fats (5 to 7 percent), starch (5 to 10 percent), and water (5 to
8 percent). But the substance known as gluten does not exist as such inside the kernel—it is
only when water is added during kneading that gluten forms, through the combination of its
component parts, gliadin and glutenin. The bonds created by this combination form a visco-
elastic network. Gliadins give bread its extensibility, viscosity, and plasticity; glutenins give it
resistance and elasticity. During fermentation, the action of yeast and bacteria releases CO»,
which is then trapped within the strands of the gluten network, causing bread to rise. The
strength of this molecular bond depends on many factors: genetics, the type of seed, how
the wheat was cultivated, the nature of the flour (composition and milling), the intensity of
kneading, and the type of fermentation and cooking method, with effects on the bread that
range from the speed at which it cools to the length of its shelf life.
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Einkorn (Triticum monococcum)

In French, einkorn is inaccurately referred to as petit épeautre (“little
spelt”), though spelt has little in common with this relative of common
‘wheat. It was one of the first grains to be domesticated by humans, but
its cultivation was gradually abandoned in France in the Middle Ages,
and today it is rare. The protected geographical indication (Indication
Géographique Protégée) Petit Epeautre de Haute-Provence was created in
France to protect it. Einkorn is among the ancient grains gaining pop-
ularity in the US and the UK, and domestic production is centered on
small organic farms. Although einkorn has a low gluten content, it can
still be used to make bread and produces a dense, low-rise loaf with many
nutritional benefits.

Rye (Secale cereale L.)

A member of the grass family, rye is closely related to the genus Triticum.
Rustic and very resilient, it tolerates poor and acidic soils. The Ségala, a
region in central France, was named for this grain (seigle), which used to
be the only crop grown in the region. The US and Canada are leading rye
producers, and the hearty grain is cultivated throughout the countries.
Despite a rather low gluten content, rye can be used to make bread. It
contains mucilage: a substance that expands in water and becomes vis-
cous, which reduces the cohesive power of gluten in bread dough. This
is why rye is often mixed with wheat flour.

Barley (Hordeum vulgare)

Among the oldest cultivated grains, barley is the third most commonly
produced grain in France. It is also one of the most widely grown arable
crops in the UK, after wheat. Used in brewing and distilling, it can be
consumed pearled (polished and without the germ) or hulled (stripped
of its outer skin, with the germ and bran intact), as well as rolled. When
it has been germinated and roasted, it becomes malt. Though barley is
rarely used to make bread on its own, it can be blended with wheat flour.

Oats (Avena sativa L.)

Most commonly consumed in North America and the UK, in the form of
rolled oats or porridge, oats are cultivated elsewhere mainly as fodder
for livestock. They can be used as a bread inclusion (mixed into a dough
before baking) or topping, and a non-dairy milk can also be extracted
from oats. Canada is the world’s largest exporter of oats.
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Common wheat (Triticum aestivum)

The result of crossbreeding an emmer wheat and an Aegilops (a grass
in the Poaceae family), this is the most commonly produced grain in the
world, used mostly for bread flour. In France, it is cultivated in the Paris
Basin, Upper and Central France, Poitou-Charentes, and Burgundy. It
derives its French name, blé tendre (literally “tender wheat”), from the
white, crumbly starch enveloping the seed, as opposed to durum wheat
(blé dur), which contains a yellow, glassy substance used to make semo-
lina and pasta. Common wheat is also called froment in French, from the
Latin frumentum, meaning “cereal,” “grain,” or “wheat.” Over a hundred
varieties are cultivated in France. Rich in gluten, common wheat is the
best flour for making bread.

There are six categories of wheat grown in the US, but they fall into
two main groups, hard and soft wheat, defined by their protein content.
Hard wheat should not be confused with durum wheat, which has the
highest protein content of all. Hard wheat flours are most often used in
yeasted and levain-raised breads, while soft flours are generally reserved
for chemically leavened baked goods such as muffins, cakes, and cookies.
Hard wheat is mostly ground in the northern Great Plains, while soft
wheat is grown in the Carolinas and the western states.

Spelt (Triticum spelta)

Also known as Gallic wheat, spelt in France is mostly grown in the Paris
Basin and Burgundy. Although less popular in the US, recent demand for
ancient grains has spurred cultivation of the crop, especially in western
states like Washington and Montana. Spelt is a “hulled” grain, which
means it needs to be dehulled before milling. It is a low-yield crop, which
explains why it has been more or less abandoned in favor of common
wheat.

Khorasan wheat or Kamut (Triticum turanicum)

This relative of durum wheat is cultivated in the region of Khorasan,
located between Iran and Afghanistan, from which its name derives. Itis
also sold under the brand name Kamut, following its importation to the US
in the 1950s. Although still a marginal crop, Khorasan wheat has caught
the eye of consumers and farmers, and in 2016 there were 70,000 acres
ofland planted with Khorasan wheat in Montana and the Canadian prov-
inces of Alberta and Saskatchewan.
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HERITAGE AND LANDRACE WHEAT
The term “heritage” or “ancient” grain has no official definition. Many people think that heri-
tage wheat has not undergone selective breeding, but all wheat is the result of crossbreeding
undertaken by humans in order to produce plant varieties that meet certain expectations at a
given time in history. In the past, farmers cultivated and named wheat varieties as they wished.
The term blé de pays, or landrace, refers to a grouping of similar regional wheat varieties
under a generic name, such as Blanc de Flandre, Hatif de la Sadne, or Bladette de Bordeaux.
In France, these wheat varieties were gradually replaced by others imported from Spain and
Russia, and the first hybrids developed by Henry de Vilmorin in the late nineteenth century.
To put these varieties in order, a catalog was established in France in 1933, accompanied
by authorizations to produce and market grain varieties. Similar seed certification programs
were developed in the US between 1915 and 1930. Wheat was selected according to yield
and technological criteria, including regularity and quality, at the expense of biodiversity and
adaptation to the local environment. As a result, the number of varieties of French wheat fell
from 562 to 40 in 1945. Since then, the number has climbed to 250 with the development
of new hybrid varieties. Currently, ten varieties of bread-making grains are grown on 50 per-
cent of land cultivated with wheat, with Rubisko leading. Five seed companies share the
French wheat market, and a handful of corporations control the global seed market today.
In the last fifteen years or so, however, farmers have once again begun to grow varieties like

Rouge de Bordeaux, Barbu du Roussillon, and Blé Meunier d’Apt, which existed before the
catalog was created and are not included in it. A similar ancient grain movement has begun
in the US and UK. According to French law, which has some of the strictest legislation in the
world regarding seed sales, these wheat varieties cannot be sold or exchanged, except for
research purposes: on April 25, 2018, the members of the European Parliament authorized
this practice, taking effect in 2021.

GOOD TO KNOW

A wheat landrace is a mix of genetically diverse varieties adapted to their environment, unlike
purely commercial varieties. The farmer can let natural selection play out or guide the pro-
cess by selecting individual plants. Landraces were very common in most regions of France
and the US until the 1950s, when they were replaced by more homogenous and productive
varieties produced by large seed companies. Today, they are valued for their qualities that
make them suitable for organic farming.
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Gluten-free grains

Cereals that contain gluten are known as “panifiable” in French, which
roughly translates to “suitable for bread making,” while gluten-free cereals
are called “non-panifiable” But in fact, corn-based flatbreads—such as
arepa, tortilla, and taloa—and “gluten-free breads” use gluten-free flour,
challenging the French terminology. It’s more accurate to simply call
them gluten-free. Rice, corn, teff, sorghum, millet, and fonio flour can
be used alone or combined with other flours. Let’s take a closer look at
two of them.

Rice (Oryza sativa and Oryza glaberrima)

There are over eight thousand varieties of rice, divided into two major
subspecies: indica—a light, long-grain, non-sticky rice—and japonica—a
round, stickier rice with a higher starch content. Nearly 90 percent of
the world’s rice is grown in Asia. France cultivates forty-two thousand
acres of rice, mainly in the Camargue region on the Mediterranean Sea.
Rice cultivation in the United States is concentrated in California and
the south, and annual production is roughly 10 million tons. Rice kernels
have a hard hull that must be removed. Polishing the grains removes the
multiple external layers to obtain white rice—the most commonly con-
sumed form. The grain can also be parboiled using steam and pressure,
which makes it easier to cook. Rice flour is one of the main ingredients
in gluten-free bread.

Corn (Zea mays)

Corn exists in myriad varieties and has many uses. In the United States,
more than ninety million acres of land are planted with corn. While the
crop is grown in almost all fifty states, production is concentrated in the
Heartland region. However, most of it is used as livestock feed, and 10 to
20 percent is exported to other countries. Corn was imported to Europe
from Mexico by Christopher Columbus, and in France it is most often
used in the form of cornstarch. Farine de gaude is a toasted corn flour
and a specialty of the Bresse region. Nixtamalized corn flour, called masa
harina, is most commonly used in Mexico, Central America, and South
America. Nixtamalization is the process of cooking corn in a lime bath
before milling, which softens the kernel, adds calcium, and preserves
proteins and vitamins, in addition to enhancing flavor.
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Imagine our diet without bread, pasta, and rice—or beer, whisky, and
rum, for that matter. Without grains, we would die of hunger. Half of all
calories consumed by humans come from about fifteen kinds of grain
that are among the most cultivated plants in the world, with corn topping
the list, followed by wheat, rice, and barley. But only a quarter of grain
production is consumed in food form; more than a third is reserved for
livestock farming, and the rest is used for industrial purposes, mostly
in the form of starch. As we increasingly pay attention to what’s on our
plates and to the balance of animal- and plant-derived food sources, we
should really consider the role of grains, which have been a staple of the
human diet for over ten thousand years.

Formerly known as Gramineae, members of the Poaceae family (grasses
and cereals) evolved on Earth following the mass extinction event that
wiped out the dinosaurs and the forests where they lived twenty-three
million years ago. Vast steppes and prairies subsequently developed and
the first grasses appeared; with a root system that allowed them to survive
periods of drought and reemerge when the rains came, they were partic-
ularly resilient and provided food for an entirely new herbivore fauna.
It would be another few millennia before our hunter-gatherer ancestors
made the connection between highly volatile grass seeds and the plant
life cycle, and then came to understand that they could give nature a
helping hand. The first farmers began to identify the best grain varieties
and domesticated ancient wheat (emmer and einkorn) and barley, nota-
bly in Mesopotamia, in the region known as the Fertile Crescent—the
cradle of modern agriculture. Grain-based recipes appeared, first in the
form of gruel, then flatbreads which prefigured bread, and a fermented
barley juice that closely resembled beer. With the exception of equatorial
regions, which were unsuited for grasses, grains spread and were adapted
around the world: wheat in Europe, rice in Asia, corn in the Americas,
and millet and sorghum in Africa.
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BREAD AND ADDITIVES

In France, there are no laws or regulatory guidelines governing the ingre-
dients that may be used in bread. A review of bread-making practices
undertaken in 1977 simply states that different types of bread are made by
baking a fermented dough composed of bread-making grains and autho-
rized raw materials, and according to a specific recipe for each type of
bread. French law only stipulates regulation for “traditional French”
bread, which allows the use of four natural additives and a processing
aid. Additives are subject to European regulations, and millers often add
them directly to flour. The situation is a little less clear in the US, where
the FDA definition of bread is far less restrictive, although Standards of
Identity exist for individual product groups. Wheat bread, for example,
must be made from 100 percent whole wheat flour. The agency defines
white bread as a bakery product produced by baking a “mixed yeast-
leavened dough that contains refined wheat flour, yeast (any of its com-
mercial forms) and hydrating or moistening ingredients such as water,
whole eggs, milk, and liquid sweeteners.” Authorized additional ingre-
dients include shortening, lecithin, emulsifiers, dough strengtheners and
conditioners, redox agents, etc.

In France, fourteen additives are permitted in ordinary bread, and
about a hundred are allowed in specialty breads. Some of these additives,
like E471—a texturing agent derived from food-grade fats—may contain
products of animal origin. Coloring agents are forbidden. For fresh-baked
and unpackaged bread sold directly to the consumer, there is no legal
obligation in many countries to provide a complete list of ingredients;
only the most common allergens, such as eggs, milk, and gluten, must be
indicated. Most additives are not considered allergens, but they have not
been ruled out as possible triggers of certain inflammatory diseases and
intestinal disorders.

Be cautious when buying industrial gluten-free bread: some varieties
get their pleasant texture from the use of many additives, thickeners,
and emulsifiers.

GOOD TO KNOW

An additive is a natural or artificial substance—a colorant, sweetener, preservative, antioxi-
dant, or thickener—added to a food to achieve a particular change in its properties. Additives
have an effect on the final product and are therefore considered ingredients. Processing aids,
such as enzymes that catalyze chemical reactions in bread, are also an added substance,
but serve only to assist in the production process and usually disappear upon cooking; as a
result, they are not included in the list of ingredients.

25 BREAD AND NUTRITION
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o GOOD TO KNOW

Buckwheat, like quinoa, is not really a cereal. It belongs to the Polygonaceae family, along
with sorrel and rhubarb. The angular seeds are dark in color, which is why the plant is called
blé noir (“black wheat”) in French. Imported during the Crusades and popularized by Anne
de Bretagne, it was sown in the western region of Brittany in the fifteenth century. Buckwheat
was a common crop in colonial America, grown on farms for livestock feed and flour.

In France, an IGP has existed for blé noir tradition Bretagne (“traditional Breton buckwheat”)
since 2000. A growing interest in gluten-free alternatives in the United States has led to
renewed interest in buckwheat and the revival of more flavorful heritage varieties. Perhaps
most commonly recognized as an ingredient in pancakes, buckwheat can also be bought as
groats or kasha (dry-roasted), and is the main ingredient in soba noodles. In bread, it is used
in combination with other flours and contributes a distinctive nutty flavor.

MAKING GLUTEN-FREE BREAD

During the standard bread-making process, strands of the gluten network trap carbon dioxide
produced during fermentation. When there is no gluten present, the carbon dioxide bubbles
escape, which means the bread won't rise. To make gluten-free bread, something else has
to trap the gas. In this case, bakers rely on dough viscosity to trap CO., either by using flours

that become naturally viscous when in contact with liquid, or by using natural emulsifiers
like carob powder (made from the seed of the carob tree), guar gum (made from the seeds
of the legume Cyamopsis tetragonoloba), or mucilage-rich psyllium. These plant-derived
substances are comprised of polysaccharides, which expand when in contact with water
and acquire a viscous, sometimes sticky consistency similar to gelatin.

FLOUR

Flour is the main ingredient in bread. The French word for flour, farine,
is derived from the Latin farina, from far or farris meaning “cultivated
wheat” or “spelt” The English word “flour” is derived from the Old
French flour or flor from the Latin flos, meaning “blossom,” or “the best
part” of something. Both “farine” and “flour” have become generic terms
for a white powder obtained by grinding grain. Without a modifier, they
usually refer to wheat flour, which we’ll discuss below, but there are many
different types of flour.

‘Wheat kernels have three parts: bran, endosperm, and germ. Bran
contains several layers of outer seed coats (the pericarp), an inner seed
coat, and a vitamin- and mineral-rich aleurone layer. Ever since humans
began consuming cereals, they have been searching for ways to eliminate
the undigestible outer layer, made of cellulose. The first mills, driven by
animals, water, or wind, could not achieve this separation, and flour had
to be sifted to remove as much bran as possible.
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recent years, there has been an increase in cases of celiac disease, as well
as digestive problems in the general population unaffected by the disease
(known as non-celiac gluten sensitivity). Studies are underway to deter-
mine if gluten is the only culprit, and, in fact, the study that launched the
“No-Glu” movement, published in 2011 by Australian researcher Peter
Gibson, has been disputed. Of particular interest for researchers is the
role of FODMAPs—fermentable oligosaccharides, di-saccharides, mono-
saccharides, and polyols—which are poorly absorbed by the intestine.

Based on current research into the reasons why bread produced under
these modern conditions can be difficult to digest, here’s what we know
for sure:

- Modern wheat varieties are not “richer” in gluten. On the whole, their
protein levels are stable. However, they have undergone a gradual selec-
tion process to develop wheat with high levels of glutenin that can with-
stand mechanical kneading. To ensure a totally controlled bread-making
process, unhampered by environmental factors such as weather condi-
tions, industrial millers may add “dough improvers” to flour, including
gluten or ascorbic acid, which strengthen the gluten network.

- Along, oxidizing mechanical kneading process considerably strengthens
the gluten network.

- Modern baking relies heavily on fermentation using industrially cultured
yeast rather than levain. Yet the acidification produced by levain cultures
helps initiate gluten breakdown.

- Modern breads tend to have a thin crust and little to no chew, but mas-
tication is key to triggering salivation, which initiates pre-digestion.

It is not so much gluten itself that causes problems, but the over-
strengthening of gluten through excessive processing, which can make it
more difficult to digest. More digestible bread is made using long fermen-
tation with levain and additive-free wheat milled from heritage grains,
without excessive kneading.

o GOOD TO KNOW

-Celiac disease is a chronic intestinal autoimmune disease that affects about 1 percent of
the population. For sufferers of the disease, ingesting gluten triggers an abnormal immune
reaction in the small intestine causing inflammation that damages the intestinal lining; this
hinders the absorption of nutrients and can lead to significant malnutrition.
-Wheat allergy affects about 0.1 percent of the population. Symptoms range from eczema
to anaphylactic shock.
-Intestinal issues linked to gluten sensitivity resemble those of irritable bowel syndrome
(IBS). Gluten's role in these problems has yet to be formally established.
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Industrial extraction

In the 1880s, a Hungarian process ushered in the development of indus-
trial milling based on a system of cast-iron cylinders, or rollers, that crush
grain without abrading it, and a bolting system (sieve). The technique
separates the flour—ground from the friable endosperm—from the germ
and the bran, known as middlings. But nutrient-rich elements are lost as
aresult. To obtain a more or less whole flour, a portion of the bran must
be added back into this white flour—a highly questionable practice. Bran
is difficult to digest and contains phytic acid, which disrupts the bio-
availability of nutrients. In addition to this, residue from crop treatments
builds up in bran. There is debate as to whether adding the inner seed coat
to flour provides any nutritional value, since naturally occurring enzymes
that support nutrient bioavailability are not released during industrial
extraction. The germ—a by-product rich in fat and therefore more sen-
sitive to spoilage—is removed for use in other industrial applications.

Stone-ground flour

The best way to preserve a grain’s nutritional properties is to grind it
between two millstones, which smooths the grain and splits the inner
seed coat. Using this ancient technique, the most nutritional parts of the
grain (including the germ) can be extracted and thoroughly combined,
while separating out the bran. The result is a light whole wheat flour,
similar to French T80 (see below), with more nutritional value. Brothers
André and Pierre Astrié developed a grain mill based on this technique
that allows organic farmers and farm-to-loaf bakers to grind their own
flour.

Flour types

Flour contains minerals originally present in the bran; when incinerated
at 1650°F (900°C), all that remains is an ashy mineral residue. The higher
the ash content (taux de blutage), represented by the letter T, the higher
the number assigned to the flour; the lower the ash content, the lower the
number. For example, incinerating 100 g of type 55 flour (T55) produces
about 0.55 g of mineral ash.

35 THE GRAIN MAKES THE BREAD: FROM CEREAL GRAINS TO FLOUR
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oven and assesses their work under the unpredictable influence of nature:
flour quality, the weather, and, of course, activity in the yeast and bacteria
added to the dough. “Cooking takes instinct, pdtisserie takes precision, and
baking takes sensitivity,” says Alex Croquet, a Lille-based baker passionate
about levain, or sourdough, fermentation. Over time, you too will learn
to use your observation, experience, and senses to make bread that suits
you, rather than bread that adheres to an arbitrary standard. You’ll learn
to free yourself (a little) from the scale, the timer, and the thermometer,
to trust your own judgement, and perhaps even come up with something
new. After all, there’s no one good way to make bread, but many ways to
make good bread.

MAKING GOOD BREAD

“Bread is generous,” wrote Lionel Poilane, thirty years ago, in his Guide de
IAmateur du Pain (Bread Lover’s Guide). Irritated by the “normalization”
he felt he was often forced into, this Parisian baker initiated a return to
rustic, artisan bread in the 1980s, and rejected the tyranny of pseudo-
tradition and cardinal rules when it came to baking. He encouraged people
to simply smell bread to learn how to recognize a good loaf.

Good bread is made with good ingredients—especially good flour,
which should be organic at the very least, milled to preserve nutritional
quality, and free of additives of any kind. Bread made using sourdough
fermentation has a wider range of flavors, is easier to digest, and has a
longer shelf life. This is the method we recommend, and youw’ll discover
that it isn’t any more complicated than using baker’s yeast—in fact, quite
the opposite.

The recipes in this book were all created in a home kitchen, with an
ordinary oven. So don’t blame your oven (though a good one is priceless)
if you're unsatisfied with your initial attempts. A bread that you consider
a failure, but that is made with carefully chosen ingredients and according
to good bread-making principles, will always be better than most bread
you’ll find in stores.

SHARING YOUR BREAD

Good bread should be shared at the table, to be eaten with a simple dish
or agrand feast. But it should also be shared with a community of amateur
bakers—and why not professionals? Social networks are a good tool to
create a network of “bread buddies” who will be excited to share recipes
and tips. A taste for good bread is an acquired trait. Not only will you
inform your friends and family of the virtues of properly made bread, but
you'll probably make them want to adopt their own sourdough starter.
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“ADVICE FOR GOOD HOUSEWIVES"”

Antoine Augustin Parmentier is renowned for being a vocal promoter of the potato, but it is
a lesser-known fact that this pharmacist, agronomist, and nutritionist was very interested in
bread. He wrote some twenty or so books and articles on grains, flour, and bread making.
In 1777, he published Avis aux Bonnes Ménagéres des Villes et des Campagnes (Advice for
Good Urban and Rural Housewives). Baker’s yeast had just become available in France, but he
encouraged homemakers to continue making bread using sourdough starter, or levain, which
he described as “extremely nourishing and of a digestibility far more beneficial to health.” He
also provided advice on how to choose a good flour, refresh the starter, and properly knead the
dough. Three centuries later, his recommendations can still be followed almost to the letter.
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In 1790, the salt tax known as the gabelle was abolished, which encour-
aged the use of salt in baking, and the emergence of breweries reinitiated
the use of brewer’s yeast in bread making.

THE NINETEENTH CENTURY:

BREAD MAKING MEETS TECHNOLOGY

In 1837, Austrian businessman August Zang established a bakery in
Paris and introduced the Viennese technique of bread making using
yeast-leavened dough. In 1857, Louis Pasteur explained the principle of
fermentation and identified the strain of yeast responsible—Saccharomyces
cerevisiae—paving the way for cultivation. In 1872, Baron Fould-Springer
created the first yeast production factory, followed by Lesaffre, currently
the world leader. Despite the appearance of the first mechanical kneading
machines, the baker’s trade remained incredibly difficult. The baker’s
assistant (the geindre, from the French word for “groan” or “lament”) was
often covered in flour dust and relied on physical strength.

TWENTIETH CENTURY:

FROM WAR BREAD TO INDUSTRIAL BREAD

During World War I, flour and bread were rationed in France. “Luxury”
or “fancy” breads were forbidden and a gray “national loaf” was imposed.
Bread was never formally rationed in the United Kingdom; instead a
‘Wheat Commission was formed to ensure an adequate bread supply,
known as War Bread, and avoid the need for rationing. In the trenches,
the Germans were given Kriegskartoffelbrot (known as K.K. bread): a
war bread made from potatoes. A decree permitting the reintroduction
of white bread was passed on March 27,1919.

During World War II, bread was not rationed in the United States,
but Americans were encouraged to self-ration in order to maintain food
supplies at home and on the front. At this time, the French also consumed
black bread. In the 1950s, a new “intensified” kneading technique, which
resulted in a white dough, responded to demands from consumers fed
up with shortages—but only for a time. Industrialized grain production,
flour milling, and eventually the bread-making profession itself gradually
lowered the quality of French bread to the extent that, in 1993, a decree
was announced establishing guidelines for “traditional French bread.”

In 1998, a law was passed in France to regulate the use of the official
terms boulangerie (bakery) and boulanger (baker), henceforth reserved for
professionals who, “using selected ingredients, personally knead, proof,
shape, and bake their loaves on the premises where they are sold to the
end consumer; products cannot be frozen or deep frozen at any stage of
production or sale”

BREAD: PAST AND PRESENT

7
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levain cultures activates enzymes present in grain (called phytases) that break down phytic
acid, while a portion of phytic acid is also destroyed during germination.

BREAD AND CALORIES
Bread provides an average of 250 calories per 31/ oz. (100 g), with whole
wheat bread at around 240 calories and white bread at around 255 calo-
ries. The calorie is a unit of measure that expresses the quantity of heat
released by a food during combustion. It was long thought that all calories
are equal, and that once the body consumes enough to meet its energy
needs, anything extra is unnecessary and leads to excess weight gain.
Recent studies have shown, however, that this is not the case; a “fat”
calorie does not provoke the same metabolic response as a “sugar” calo-
rie. In other words, all calories are not equal within the calorie’s matrix
environment; for example, slow- and fast-burning sugars with the same
caloric value do not produce the same physiological effect.
Nevertheless, when considering bread consumption, it is necessary to
take into account an individual’s total daily calorie intake, which varies
from person to person, and their physical activity. Finally, remember that
what you put on your bread (butter, jam, cheese, charcuterie, etc.) can
definitely tip the scales.

BREAD AND FIBER

Bread is a source of dietary fiber, which is not digested in the stomach and
small intestine, but ferments, more or less, in the colon and contributes to
regulating digestive transit. By slowing digestion, fiber also contributes to
a feeling of satiety. In addition, by providing a substrate for the intestinal
microbiota, fiber supports the immune system and helps in the prevention
of certain metabolic diseases like diabetes and obesity.

The amount of fiber in bread varies depending on how refined the flour
is. The more of the whole grain a flour contains, the higher the amount
of fiber it has. So, while 31/ oz. (100 g) of whole wheat bread contains on
average V4 oz. (7 g) of fiber, the same quantity of baguette contains only
about 110 0z. (2.8 ).

Any products applied to grains before or after harvesting build up on
and in the bran layer, so it’s best to consume organic varieties of whole
wheat breads, which are rich in bran.

BREAD AND GLUTEN

Demonizing bread because it contains gluten is like condemning wine for
containing alcohol or pastries for containing sugar. Gluten is a fundamental
component of bread that supports leavening through fermentation. In
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Why Make
Your Own
Bread?

“Because Madame Bertrand took yeast, flour, water, and
made bread, not to sell, but to eat”
Jean Giono, Les Vraies Richesses

Making bread is an age-old craft. The ultimate everyday food, and sym-
bolic in many respects, bread has been so mistreated by our modern ways
and recast as a technological, even industrial product, that it has become
suspect. Gluten, the extraordinary and misunderstood network that gives
bread its structure, seems to have become public enemy number one.

Yetbread is but a reflection of the living world—generous like the grains
that comprise it, and full of tremendous energy like the fermentation that
transforms those grains.

To make superior bread is to roll up your sleeves and rediscover the
flavor and quality of a product now crafted only by artisans driven by a
love for what they do. If you’re lucky, there’s an artisanal bakery in your
neighborhood. Let’s be honest: you’ll have a hard time matching the arti-
san baker’s expertise, acquired through years of experience. But it’s not a
competition; making bread is not an arduous undertaking. This book is a
lesson in making your own bread—homemade bread, or pain de ménage as
the French used to say—just as you would bake a cake or cook dinner at
home: a treat for yourself and those around you. This is “amateur” bread in
the etymological sense of the word—made by a “devotee” or an “admirer.”

MAKING YOUR OWN BREAD

“How do you make country bread in the city?” muses Roland Feuillas,
standing at the foot of his mill in the small village of Cucugnan, in
Corbiéres in southern France. Joking aside, this baker, for whom bread
is a way of life more than a profession, teaches us that there is more to
bread than recipes. Of course, this book includes recipes, and no doubt
you’ll be tempted to make the classic breads that have forged the reputa-
tion of France’s baking tradition, as well as other breads found around the
world. The recipes will help you to gradually master essential methods
and techniques. You will also discover what bread has to teach you: baking
is alesson in humility. With each new batch, the baker stands before the
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THE TWENTY-FIRST CENTURY: WHAT'S IN STORE FOR BREAD?

A return to artisan bread making began thirty years ago in Europe and
the United States. Paysans boulangers—farm-to-loaf bakers who grow,
harvest, and mill their own grain in addition to making bread—reintro-
duced nutritious heritage grains and levain-based fermentation to bread
making. But instead of being nostalgic for the “bread of yore,” which, over
the centuries, has never attained the quality of our modern bread, we can
(and must) envision a new bread that defies standardization—healthier,
more flavorful bread that is more respectful of the biodiversity it should
represent.

FROM FLATBREAD TO LOAF

The earliest breads were flat: first, because the grains used were low in gluten, and second,
because heat must be contained in order for bread to rise during baking. It wasn't until the
invention of ovens and other systems allowing bread to be baked in a container, such as a
clay vessel, that leavening could take place. Finally, controlled fermentation made it possible
to obtain loftier breads. However, flatbreads such as tortillas, pitas, and chapati are still found
throughout the world today.
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than ingesting simple carbohydrates like glucose or sucrose (table sugar).
Glycemic index (GI) measures a food’s capacity to increase blood sugar
levels, giving us the notion of fast- and slow-burning sugars. A GI of less
than 55 is considered low, 55 to 70 moderate, and over 70 high. The higher
afood’s glycemic index, the more it increases blood sugar. This measure-
ment is especially important for those living with diabetes. It varies by
bread type: an ordinary baguette has a GI of 95 (its starch is considered a
fast-burning sugar), white sandwich bread a GI of 70, light whole wheat
bread a GI of 65, and dark (or 100 percent) whole wheat bread a GI
of 49 (slow-burning sugar). There is a clear correlation between a food’s
glycemic index and the feeling of satiety it produces: ounce for ounce, a
slice of whole wheat bread at breakfast will keep you feeling full longer
than a slice of baguette.

BREAD AND NUTRIENTS

In addition to carbohydrates, bread contains vegetable proteins (about
8 percent) and mineral salts. While it generally contains little fat, this may
vary with the addition of olive oil, butter, nuts, or milk (for example, in
enriched breads like pain de mie or pain viennois).

Vitamin content, mainly Band E vitamins, varies by bread type. White
bread, made with highly refined flour, has a vitamin content two to three
times lower than that of whole wheat bread. The nearly intact kernel (or
berry) of whole grains, before the germ and outer layer (called bran) are
removed, contains a high concentration of vitamins, minerals, and fiber.
Each grain (wheat, rye, spelt, etc.) has different nutritional qualities.

Like any food, bread cannot be considered for its nutrients alone, since
not all of them are bioavailable, meaning the body cannot immediately
absorb them: they interact with each other (but also with nutrients
present in other foods) within a “food matrix” whose physicochemical
properties enable or prevent absorption of nutrients by the body via the
digestive tract. So it’s difficult to say that consuming a certain quantity
of bread has specific health effects. Bread consumption should instead
be considered from a qualitative perspective that includes ingredients
and bread-making technique, and within the context of a balanced diet.

IS PHYTIC ACID AN ANTI-NUTRIENT?

Phytic acid, also known as myo-inositol hexakisphosphate, is a phosphorylated molecule
naturally present in the bran layer of many cereals and legumes. It merges through bio-
chemical fusion with minerals and trace elements present in chewed food to form insoluble
salts called phytates. Phytic acid has been identified as a potential inhibitor of iron and zinc
bioavailability, but certain biological mechanisms reduce this effect: long fermentation with
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Bread

and Nutrition

Bread has long been considered a staple food and a symbol of human
life and labor. During times of famine, the people demanded bread, and
bread was distributed to mollify the masses. Bread also embodies spiri-
tual traditions.

In France, in the early twentieth century, the average person consumed
over 2 Ib. (almost 1kg) of bread each day. Originally a staple of the French
diet, bread was gradually relegated to play a secondary role at meals,
except breakfast, where it still holds its own against cornflakes and other
industrial cereals. By the 1920s, Americans had already acquired a taste for
factory-made bread, which many ate at their midday meal. The most pop-
ular brand was Wonder Bread, which became an emblem of the American
culinary landscape for generations. US consumption of white bread has
since fallen in favor of whole-grain varieties, tortillas, and flatbreads, and
European pastries have gained a place at the table. However, Americans
still consume far less bread than Europeans: the average annual bread
consumption per capita in Europe is between 95 and 211 Ib. (43-96 kg)
compared to 37 Ib. (17 kg) in the United States.

Over the last twenty years, bread has become suspect from a nutritional
standpoint. As bread becomes a product of technological processes (and
less natural as a result) and a host of “anti” movements against gluten,
carbs, and other food emerge, is there anything good to be said about
bread?

BREAD AND GLYCEMIC INDEX

Bread is roughly half complex carbohydrates, which are the human
metabolism’s main source of energy. Digesting them is a several-stage
process: enzymes must break down (or hydrolyze) molecules to form
smaller-sized carbohydrates—mono- or di-saccharides—that can be
assimilated by the intestines. Consuming complex carbohydrates tends
to result in a less significant increase in blood sugar and insulin secretion
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