CHAPTER 11

LITERATURE REVIEW \i

Bread is reported to be one of the most ancient human foods that its Mtorical back to

N

Neolithic age. The bread was produced with helping of micyo sms at an ancient

Egyptian bakery at the Giza pyramid in the year 2575 B@yz@au. 20009).

They used grains as the backbone of making brcad%ﬂg that fime! ﬁea.(l}gﬁuired
A
water tg do&)@l’ and then
-
&
rrgnee of different types

&
@d for a long time, the
&

Clcay. On®Jf the most reasons is that

2.1 Bread as Staple Food

only stone to grind grain into flour, and mix it wy

of bread (Anonymous, 2010). Altho pld@progy€e

baking the dough into an oven.

—

understanding of all its Processe ks |

several fundamental comple%swal [0CE

evaporation of water, vglgncwe el1si01 gel@zalion of starch, denaturation of

g
protein, crust fomlati@ny b egh Iltscay mathematical models are developed
for clear undersla@ba pi N

( :
:}‘42; pen during baking such as:

.

}dﬁ;} tadNd Datta, 2007).
%

&

2.2 Bread Fw tion ~

A profy Qbaker uses baker’s percentage for making bread. In this recipe the
ammﬁgrcdiems are expressed as a percentage. The amount of flour in baker's
percentage is implied to be 100%, and the amount of water which mixes with flour to
prepare the dough is the most important measurement in a bread recipe, because it

influences on texture and crumbs of bread. Hard US wheat flours absorb about 62%



water. while softer wheat flours absorb about 56% (Finley and Phillips, 1989).

Different types of bread formulations were developed in different regions based on the

traditional food habits of the people. The main bread formulations can be g

the following categories: *

e Pan bread: This type of bread is popular in the cconomlglly developed
countries.
e Hearth bread or sour bread: lactic acid ferment s 1'10 soduce this
] . ®
type of bread, hearth breads are baked in an ope carth. 'z)d 1i_\’g7pular
in France

\'
X
e Flat bread: it is popular in Asian coutw h

gt iis @rmenled and
flat, because it is baked on a flat hot pa

ba‘ ada: 1P typ f bread have higher

L

\ic B te anﬁ'\fofter bite characteristics.

2.3 Bread- making quali& Q

Quantity, quality, tpr\'L ofel 'ylcllgﬂ)lclerislics of wheat gluten protein are

important in brca%k'llg, 2ldte rolo&elcnnine rheological properties of dough
bread and gaAuion property <\@'rmcnling dough (Scheme 1). Gluten protein

wheat is i%ed by environmental and genetic factors; hence they will have impact

e Rolls and other small fermen

on ll»@ of bread making.

The ingredients of bread such as flour, water, salt, yeast, lipid and sugar are mixed to
prepare visco-elastic dough, which is fermented and then baked into oven. During all

steps of bread-making, complex chemical, biochemical and physical transformations



occur and are influenced by different flour ingredients. For bread —-making process the
suitable ratio and interaction of different components like proteing fats,
carbohydrates, water, which comprise the flour, are of critical importance ell. 09).
Bread- making quality ‘ Vz

T

Gluten protein quantity in quality

T A
’ Glutenin quantity Gliadin
quality

Gluten composition ‘l

Gluten size A\ Gluten slmclurcw
\ N
Schcn@.'l:tors affecting rheology and bread making characteristics of wheat

(Ali, 2009).




2.4 Basic ingredients of bread and their role in bread making
The ingredients which are used in bread making are flour, water, salt, fat and sugars.

Leavening agents such as yeast or chemicals can be added to dough. (Cﬁ&and

Singh, 1999). c
2.4.1 Flour .\
Flour is the most important ingredient in making bread, becayge itZ‘ill produce the

P here are different

9

bread with particular characteristics (Bushuk and Rasper,

types of cereal, so there are different types of flour. to l!at. gnds of flour

o
are: wheat, maize, rye, and mix of those I]@\/hcal ﬂm"hat},xl.c best
S

characteristics for baking which depend on ¢

\Yy Q afon OF the wheat.
o
(Dijana et al., 2009). V ‘1 é
< )
2.4.1.1 Wheat flour AN

Depending on the amount of red pl% i

wheat can be categorized as red

Q‘g >nt in the seed coat, the
pring or winter (Gooding,

2009). The wheat grain also Called) “caryghsis

1Q‘I’1 1s used as staple food for human

consumption. The whe: }‘01 !in aumbgloT different tissues as in the Figure 1:

the endosperm, \\'hi‘\%\' ' sfa?‘rah%)lo provide energy for germination. The
-wal@ aleurone layer, the bran fractions consist of

Ma
endosperm is C(@ tit

the pericarp and hyaline an(t&b:uronc layers. By weight, the wheat caryopsis 1s

N

made upsgdssi®outer branny husk (14-16% of the grain), the germ or embryo (2-3%),

zm(@ml endosperm (mainly starch: 81-84%) (Pomeranz, 1998).




The characteristics of the wheat content of protein, the

cljvity used to evaluate its quality.

(
These characteristics of ﬂou%l uenged ¢v<:‘1, ty, the year and the condition of

. Sl Y
harvest, and the mlllm& ol *l/ sopthe @ly of final product of wheat flour

N
depends on all previ(@hti néd ?'e &g‘lDana, 2002).
g R O
The wheat ﬂour% sta?d fo :o ne@e after grinding because it is not ready for
T

use immedi it has to stabiliz@der storage condition. There are some changes
that are @mg inside the flour when standing. These changes are very significant

to dgternMe the suitable structure and relation between main ingredients primary

condition of starch (damage) an 12),1

protein (gluten) and water and also ash. The flour is earning characteristics for using
in the bakery after standing. During standing, characteristics of flour are influenced by

storage conditions which are mainly temperature and humidity (Dijana et al., 2009).



2.4.1.2 High Gluten Flour

This type of flour is milled from hard wheat; it has high protein content, and that

making it high in gluten. The bakers add this type of flour to other 1_\1)&&&‘!1 are

low in gluten to give them more strength and elasticity. It is '1%0,1150(1 for

predominantly crusty bread dough. It does not darken the color of inal product.
Gluten flour enhances baking quality and produces high pml read (Palmatier,
2000).
o
7
2.4.2 Yeast \Y'
Saccharomyces cerevisiae 1s the most populal w ¢ m Lad making.

ferr éble sugars like
O&Qd as waste product

\

Under anaerobic conditions, yeast cells are a tlﬁl ne

glucose, fructose, sucrose and maltose. £arboW diQay

rt both gluten network

2.4.3 Water

Water is used to form l\

0 \lbl(, for the flexibility. It is necessary

for the distributior o r dmolullon of salt and sugars. Water 1s

essential for 3%&@1&11!11 ation %ﬂlch occurs during baking, so the water 1s

necessary 10] ysis of starch and sucrose. Water is also needed for flour enzymes

to act. oisture content and the physicochemical properties of the flour are the

main patdmeters to determine of the amount of added water (Gil et al., 1997).
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2.4.4 Sugars

Sugars are used by yeast in the fermentation process. Afterwards, by the action of

enzymes in the flour, more sugars are released for gas production in order to ase

N

gas production and to improve the crust color and to sweeten the br '1%11‘1di and

Faubion, 1990). Y'
2.4.5 Salt V

\N

Salt is important ingredient in many of bakery produ cauqc\t\p?s important
®
roles in the production. Some of them: strengthens th ten, gontr ls’ll}{gl'ion of

yeast and thus influences volume of loaf. It enhviﬁ fl foﬁr, it @'ems flour

proteases, which depolymerize proteins of tlQMn cc?x‘u) (Cl‘kg y and Weaver,

\ A
$
e o o
\ S
Shortening is used in bread 1€kin§ either '0% f fats or oils. It improves the
t (DCmjy :

texture of the finished prod\( n‘

A

&
2.5 Methods of makigfg ad o | g)()
fo
g S
There are three % s tofh rca@ he first method is called as straight dough

>
method; it i@sl popular meth‘b&’lo produce bread. In this method, all ingredients

are mi:@ler in one step. The Ingredients used in bread making can differ, and

1998).

2.4.6 Lipids

that on the choice of manufacturer and available equipment. The second, is
sponge and dough method, there are two steps in this method. Leavening agent 1S

prepared; yeast and adequate amount of water and flour are mixed together. The

mixture is allowed to develop and then it is mixed with the rest of the ingredients.
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Chorleywood method is the third method, where all the ingredients are mixed in an

ultrahigh mixer for few minutes (Giannou et al., 2003).

2.6 Gluten as a Standard of Wheat Flour Quality \T
Gliadin and glutenin are two basic types of protein in wheat flour, &tlamlamin

(gliadin) and glutelin (glutenin) are responsible on the visco-elastic Y!llor of wheat
oW water is added

ogi':al properties of

dough. These two proteins form a network known as gluten w

and mixing to form the dough. This network determines th

the dough (Shewry and Halford, 2002).

I

Gluten is the cohesive, visco-elastic proteinaceous alula] whic 1s mud by

%\aﬂ y, th 1 er a flour's
Fevious ¥ 6‘\3 Iso proved this

protein content, the higher the gluten form#wgn.
ml’ on unique baking

statement (Al-Saleh and Brennan, ZOI%SIulcn\e?p
\
quality of wheat by giving water\ Htiomsgapa lf ‘ siveness, viscosity and

isolation of starch from wheat flour (Day et a]"VO ).

/Er

Jé

\ Q

The four important %1 s that’p igte t&) basic structure to the bread dough are
water, gluten pro %k arclp Jragiles, gas bubbles. Cohesive, semi-solid, gluten-
starch nmm\Aopgd through m@' and kneading. The microscopic gas bubbles

which re ‘om sugar during fermentation process will form temporary structure

withdge nrix. When the dough is cooked, the starch granules absorb water and
swell, leaving behind a permanent solid network of starch and protein infiltrated with
tiny air pockets. Bakers refer to this as the “crumb”. both starch and gluten 1s

responsible on strength and elasticity to the dough. At the same time, the process of
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gas bubbles are brought about, referred to as “leavening” (McGee.2004) as this

process dominates cycle time in bread production.

2.8 Physicochemical Properties of Bread Y-

Many techniques have been used and developed to understand bread nfyterig! and its
components such as water, fat, protein, carbohydrates that chan emically or

physically during baking (Vodovotz et al, 1996; Fessas and Scw. 2000; Haines,

n dt al. 1990); The

f\dy i&a loaf.

N
Texture of crumb is a physical characteristics, tl 3 l!l'egd?cellular

1995; Hatakeyama and Quinn, 1994; Hallberg, 1996 and

physicochemical properties of white bread include mapy aSfectyo

and Ash, 1997). Other physical char%isli SSES R - and volume are
considered as aspects of quality. \‘e
The chemical composition of the {#™ is gelatap o t utritional content of breads,
N
tarclfcor

hence protein content and s mé ﬂ‘x@»nportanl when considering the

dietary impact of the br@l-s : Bm(J@ 1, 2012). The chemical properties of
o

bread mainly are the J¥8X)matd anal 919‘0‘(&}3 bread which includes determination of

\
the moisture co w d aﬁuj@m @c bread. Proximate analysis includes also
o&

>
delen’ninaliO\ e protein, fat a?&’ﬁber contents in the bread sample. All these
analys %@d on the Association of Official Analytical Chemistry (Rouzaud and

Mar{iMyggaya 1993; Gobettiet et al., 1994).
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2.9 Health aspects of wheat and Bread

Wheat is used as second staple food after rice, because it contains higher protein

content. Protein wheat provides all amino acids, including essential amino a
%\ grain

decreasing in lysine, methionine and tryptophan (Davidson,1999).
contains a number of different tissue, each one of them contain the basic Mements for

human. The aleurone layer contains protein, total phosphorus, cin, thiamine,

S, %d vitamins E and B
S,

ad sensory

and riboflavin, while the germ is mostly high in oil, prot

(Hoseney, 1990), which have consequences both for the ng pgoc

X
and nutritional qualities and for consumer health. é ’ .S
L 4
ner;

Bread is a significant source of carbohydrate, pro??l'ibcs% M Chaudri et

al., 1993). White bread contain on average 3@131 e, Wi

average 8g/100g fibre. However, whiif bre 2(&5 source of energy,

carbohydrate and it contains prote@
O

@hcmicellulosc and B-
Iy 3 d y’cﬁgil also provides a safety risk

dakgread contain on

htofhns

subs@ccs like mycotoxin, heavy metals

?'!nchg,’ 2004). Bread contains the highest

A . S
amount of cadmigm; N th@lam foods (Olsson et al., 2002).
Q ) b 4

<

2.10 Sensor\ acteristics of B?@d Quality

DifferéMap¥essionals have identified the “Food quality”™ by many meanings in the

food indWstry. According to the nutritionists; food quality related to the nutritional
value of the food, while it means safety of the food to microbiologists. On the other

hand, it refers to the stability of the food to chemists. However, consumers are the
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major judges of food quality due to their purchase and/or non-purchase of the food

(Cardello, 1995).

In general, the chracteristics of food which are used as the main quality paramgglers are

flavour, appearance, taste, texture and nutrition. However, the overall ﬁx ion of
bread is influenced mainly by the freshness, color, texture and &pmpemies

besides the flavour characteristics (Heinio, 2000), so the key att g are flavor and

texture in the case of bread consumption. Y'

In leavened bread, the texture is important attribute in ality K{)?n has been
used to evaluate the food quality (Lawless and Heym§MgJ 999a} Pro 01’1 @Xht and
quality affect on the texture (Finney and Barmor he att es that are
associated with the textural properties sucl egf to Jesc Yt.he crumb of

&
od nu.liQead quality. Flour

{
ragfeFIstic 1v strong bread crumb

[}
JINII g capacity, and starch is

'ing erﬁn@anon and at the end of baking,
doy

msspé hd Larsson, 1993).

bread. Thus, textural properties play importa le

possessing extra strong dough mixin
(Scanlon et al., 2000). Protein anN

important for the structure ol%!mb d

s

as a factor stabilizing the suuo'u

Sensory characteristig N’tke Pr t]; ﬂﬂgl}d% bread are very attractive especially

when they are akc

sensory characti § quch as dougag'redlems, processing methods and duration of

fermentati aking (Schieberle, 1996).

‘$(€Ome factors which have impact on the

The cor nts of flour have a strong influence on bread quality. Bread baked with
flour from whole wheat, compared with bread baked with white flour, results n
products that are perceived as very different in terms of comparable quality attributes
such as color, texture and flavor. Thus, extraction rate of flour and its ash content

influence the sensory quality of bread (Iwona, 2004).
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The descriptive sensory test and consumer test are used to give the best using of wheat
from organic production for human consumption. In this study, the descriptive sensory
analyses was used as objective method to evaluate Sensory quality, acceptance test
was also used as subjective method. In the descriptive test, a panelist C\@the
products. The attributes that have been evaluated were colour, aroma, lams. taste
dryness and appearance. This led to evaluation of the sensory quali?iread (Stone

and Sidel. 1993). In the acceptance test (hedonic test), the conw is asked “how

;'_\' lality is used as
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