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seeds __

Cereal

legume

Oat

rice

barley

rye

wheat (triticum)
sorghum

corn

millet
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A WhoIeKGraln Includes Everything

GrainAnatomy

Whole Grains-- grains that
have all three parts of the
kernel:

Bran: protective outer shell.

Endosperm: starchy middle
section of grain, and

Germ: the seed for a new
plant.
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Proximate compositions of cereal grains

Moistur | Carbohydr | Prote o. | Fibe [ Ash |Calorific value
Eereal e % ates% | in % Fat% | % | % | (kcal/100 gm.)
Wheat
W\ | (Triticum aestiv |} 69 B3] 2 | 3] 2 340
. lum, Triticum dur
um)
Rice
(Oryza sativa, 11 65 8 2 9 5 310
L.)
(Zeafnoag‘s L] on 72 0| 4 | 2|1 352
Sorghum
(Sorghum 11 70 12 4 2 1 348
bicolor L.)
Barley
(Hardeum vulga 14 63 12 2 6 3 320
relL.)
Oats
(Avena sativa) 13 58 10 5 10 4 317
Rye
(Secale cereale) 11 1 12 2 2 2 321
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Milling of Grains
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Formation of gluten
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% Formation of gluten

* Gluten — 75-85% protein, 5-10% bound fats, 10-15%
trapped starch (of dry mass)

3 stages of development of gluten

« Basis of gluten are two types of proteins called gliadins
and glutenins

« (Gliadins are a group of proteins that are soluble in 70%
alcohol - give dough its fluid and sticky characteristics

* Glutenins are large proteins insoluble in both water and
alcohol - give elasticity to dough
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y-Glu Cys Gly
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YGlu . Cys __  Gly NADP DHA
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Ascorbate
NADPH (Vitamin C)
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Formation of gluten

Gluten — 75-85% protein, 5-10% bound fats, 10-15%
trapped starch (of dry mass)

«— 3 stages of development of gluten

Basis of gluten are two types of proteins called gliadins
and glutenins

Gliadins are a group of proteins that are soluble in 70%
alcohol - give dough its fluid and sticky characteristics

Glutenins are large proteins insoluble in both water and
alcohol - give elasticity to dough
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Falling number in wheat

- How is it calculated and
what does it mean to producers?

larmiimam: M0th N1 N
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BRAN
(14 5%)

(830/0)

(2.5%) N

Composition of flour

Water 13—14 %
Protein 9-14%
Pentosans <2 %
Fat <1%
Ash <1%
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Wheat germinates within the grain head prior to harvest.
Occurs when wet conditions delay harvest.

White varieties are more susceptible to PHS than red ones
under similar environmental conditions.

Higher PHS risks for genotypes with a short dormancy period.

Increased hydrolytic enzyme activities such as a-amylase, 3 -
amylase, and protease - starch and protein breakdown.

Reduced grain yield and quality — economic losses and down-
graded wheat.
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Germination process of seed

Barley Seed
Germination

Seed Coat

Endosperm
Cotyledon

Storage Protein

7 /.,m

Amine Acids

Epicotyl

mbibikion

(http://plantphys.info/seedg)
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Samples being tested in a Falling Number machine.
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-

What is the falling number method??

Measures the effect of the enzymes on wheat quality in
flour or meal.

Does not measure a-amylase activity directly, but
measures the activity indirectly by quantifying the
rheological properties of starch hydrolyzed by the enzymes
during the test.

Uses the starch in flour or meal as a substrate, gelatinizes
the suspension rapidly in a boiling water bath, and
measures the liguefaction of the starch by a-amylase.

Measures the time in seconds required for a viscometer
stirrer to fall a given distance through hot, agqueous flour
gel undergoing liquefaction.
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How is a falling nhumber test performed™?

Grind sample
& measure moisture.

Dispense Add flour

| —

Particle size <0.8 mm 7 £ 0.05g 25+ 02 mL

meal or flour meal or flour distilled water
Stir &
measure

Insert a stirrer Whihoreo
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mixing P‘ rolease

. sec sec time taken to
Falling a 5 /58 % T
Number = stand stirring fall in sec

Example: 300 FN =5 + 55 + 240
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The relationship between FN and a-amylase
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(Used with permission from Edward Souza)
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Fig. 54: Baked volume as a function of dough viscosity and water addition

(the arrows indicate optimum water absorption as determined with the Farinograph).
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Fig. 55: Farinograms of weak and strong flour
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Gluten Gliadin Glutenin
(Gliadin + Glutenin)

Fig. 56: Schematic representation and demonstration of the structure of gluten and its fractions, gliadin and glutenin

r__..__‘,../::/ﬂ\

Gluten Gliadin Glutenin
(Gliadin + Glutenin)

\

Fig. s7: Viscoelastic behaviour of rehydrated vital wheat gluten, gliadin and glutenin. (Photographs by Miihlenchemie
GmbH & Co. KG. Commercial vital wheat gluten was suspended in 70% vA ethanol and then centrifuged.
The liguid phase was filtered through a filter paper. Solid and liquid phase were then dried at 40°C under vacuum,

and rehydrated prior to the rheological demonstration.)
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CEREALSH

e ASC, RMT kneading — Malt flour

me= RMT recipe, FAR kneading|| — Shortening, 3 g
wess ASC, FAR kneading — Sugar, 3 g

e RMT without yeast —— Reference

m— ASC — Salt, 454

me Blank

Fig. 58: Extensograms (135 min) of dough with
different recipes and mixing processes (with and
without salt, sugar, fat, malt flour, ascorbic acid;
mixing in the Farinograph or Stephan mixer).
AS5C - ascorbic acid
RMT - Eﬂpfd Mix Test Dr Aazam Aarabi(aazam9531@yahoo.com) 117
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CARIBO (short
e GRANIT (soft)

Protein % WA, P v

igh o %1 % 3 Protein % WA DP W
W  — 10 54.5 & 542
high ——  16.3 60.0 2 561

W PL G E R/E

1Ty .55 18 118 3.5

106 0.56 20 04 8.3 5\ N
W PL G E R/E

DIPLOMAT (normal, silky) 97 050 21 15 0.6

Protein %Yo WA, 5 DP v 58 042 19 70 4.3

low 1.5 SLE 16 08

high 18.0 59.6 9 B63

Fig. 59: Alveograms and Extensagrams of wheat flour with
different dough properties and protein confent.
WA = Water Absarption by Farinograph

DP = Dough Praperty Index (1 = soft, slack, sticky,
2¢ = short and dry;
about o is normal and desirable)

w PL G E R/E VY = Volume Yield in RMT baking trial mi Aoo g flowr
245 056 25 134 2.2
158 .56 22 130 r i |
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e Results in small pieces of
dough with poor spring

* Rigid, tough

e Strong flour * Light, voluminous baking
* Extensible, elastic dough products with a good dough structure
volume * Poor extensibility
* Dough hardly rises
during proving

e Suited for long
fermentation processes,

large proving tolerance

—r—-‘-i-_-—é'—'——

|
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Brabende

where Guabty s me s

=)

¢ Flour producing a wet,

¢ Flour not suitable for
normal baking products

J.LO

¢ Narrow fermentation
tolerance, dough tends

plastic dough
to spread
¢ Small baking volume

e Soft dough
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