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4 steps process

Kneading

BREAD Resting

Shaping

Baking (cooking)
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Example of French Bread Production
Kneading (slow then fast)
Weighing and shaping
First Rest (Pointage)
Scoring (grignage)
Proofing — second rest (apprét)
Baking

Cooling (ressuage)
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Kneading associated modifications

Protein Organization under Shear Forces
Reformation of disulfide bonds

RSSR - »RSH+RSH . > RSSR
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Importance of optimal kneading on the structure of gluten network
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Biochemical Changes during Rest Phases

Gas (CO,) release and trapping
Limited starch hydrolysis
Partial starch hydration

Free amino acids release

Lipid oxidation

11111t

Amylase activity
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Biochemical Changes during Baking

==) Intense end of fermentation (gas + swelling)

==) Water vaporization (dehydration + dough swelling)

==) Gluten coagulation - stabilization of expanded structure
==) Starch hydrolysis and gelatinization - gel formation
-

Crust caramelization and dehydration
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Pain au chocolat OR chocolatine, anyway, it has much more than 4 ingredients

Formulation et additives

Chocolate bread ingredients:
40% wheat , Pastry butter (milk), 12% chocolate, Water,

oil, Thickener: guar gum, Yeast, Emulsifiers: mono- and
diglycerides of fatty E481, Added wheat gluten, Salt,

Psyllium fibers, Colorant: carotenoids, Antioxidant: ascorbic
acid, Milk proteins
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Ascorbic acid, an additive that reinforces gluten elasticity and
strength
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Effect of Ascorbic Acid on dough strength and elasticity
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Effect of extra gluten on dough strength

Qualité souhaitée
3 % GLUTEN

2 % GLUTEN

1% GLUTEN

FARINE INITIALE
0 % GLUTEN
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Effect of emulsifiers on dough extensibility and chewiness

Without Emulsifier With Emulsifier
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The wheat grain (kernel) anatomy

R Stigmas (flower

remnants)

Pericarp (fruit)

Tegument (seed
coat)

Endosperm (Albumen)

Protein layer
Enveloppe: 12-15% of grain weight

Endosperm: 82-85% of grain weight

Embryo (germ) Germ: 2.5-3.5% of grain weight
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Wheat grain composition (as % of fresh weight)

Starch &
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Microscopy observation of wheat endosperm
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The different proteins of wheat grain

Grain protein classification

Osborne Classification (1907)

Albumins

Globulins

Gliadins Gliadins w (low sulfur content)
Gliadins a, B, y (high sulfur content)

Glutenins low molecular weight (high sulfur content)

Glutenins high molecular weight

«Initial classification based on solubility:
*Water-soluble — Albumins

*Saline solutions — Globulins
*Water-alcohol mixture — Gliadins
*Insoluble — Glutenins

*Prolamins: multi-gene family including gliadins and glutenins (storage proteins)
.-Enzymes (amylases, lipoxygenases) are important for breadmaking.
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Yeast and sourdough

Yeast = Saccharomyces cerevisieae
Mainly ethanolic fermentation

Sourdough = complex micorflora with Funghi, Bacteria
(Lactobacillus)

Ethanolic fermentation + Lactic fermentation . Acetic
Fermentation

C Dough acidification




