CHAPTER I

LITERATURE REVIEW A

2.1 Background z l

|

Bread is an important product of wheat as its consum%\'irwa ye r’wl around
A

the globe (Poutanen et al, 2014; Whitehurst & Oog ).I{ a plg’\)ﬁbd of most

developed countries (Fitzgerald et al, 2014) and Ew 0 ri@? in alaysé,xb.read has been

&

labelled as the most popular substitute of rice, g aple die al@ians" (Ling, 2011).
"
A global increase in sedentary lifcSd€s afd tl 1la i \epidemics of metabolic
: & .
etesdsypushing developed countries

3

0 l;éahhy (Jimenez-Maroto et al, 2013;
&

Lynch et al, 2009) and ﬂlltl‘i&wss@tﬁn‘o al, 2008), from wheat breeding (A-

Saleh and Brennan, 20 Nilh gd lgle%.ﬂmpbell et al, 2012; Tilley et al, 2012)

down to dough forl'f@n (l}leil al 4d013; Fitzgerald et al, 2014). Africa and other
q ( r 4

developing countSs at depend on wt)g'. importation are now embarking on composite

N
bread, a stra \ reduce cost of production with higher degree of success (Dooshima et

disorders, such as obesity, cardiovagcula 1seI
d

including USA to focus their r in br;

a

al, 2014: Ygsh et al, 2015; Malomo et al, 2011; Shittu et al, 2007).



Bread is a product obtained from fermentation and subsequent baking of dough
from flour, sugar, yeast and water. There are different types of bread that can b e and
some include fruit bread, wheat bread, high fiber bread, coconut bread, anc@;xtread
etc. (Das et al, 2012; Kittisuban et al, 2014). Though the most consum&od products
globally, bread require more investigation because of its complex and Wte production

process. It does not allow process modification and product CT be salvaged once

outside the desired parameters of the processing line. In sa e‘ timg and reduce

production cost brings about the usage of bread improver ifyggommer y on'lgs bread
OF

baking. 2
2.2 Bread Improver \c) &
: : 30@0’ the development of

']
dough structure, facilitate trouble-f\ ducti d ;ﬁie the desired result of

N
consistent products of optimal (%gt the Igfvestpopsi ost. It is intended to facilitate
ccad

o)

s

or simplify the production of 5 <‘] te foclfanges in processing properties due

to fluctuations in raw mz %\nd cnce MY quality of baked bread (Wassermann

|
(,) ‘Y2 9
and Neu-Ulm, 2009) l Q}
L S

o
The scien &mrovers nas cncoalﬁi the baking industry, despite all these modern
N

day challeng Nroduce a quality product consistently and economically. The ingredients

teract with each other and interact with the different components of the

flour, mainty the starch and gluten. Therefore, a biochemical reaction that benefits both
processes and products occurred (Della Valle et al, 2014). This aids gas production during

the fermentation process and help in retaining the gas by strengthening the gluten that forms



the cell structure of the bread. Major components of improver are enzymes, oxidizing agent

and reducing agents. .

Enzymes are biology catalysts, proteinous in nature; they are uszt e specific and

2.2.1 Enzymes

accelerate chemical reactions. Amylases, proteases and lipoxves are the major
enzymes in baking products. Amylases convert starch int - and Wesent as a-

al a-apylase. 'Pr:t"&%s are
A

ed nfixInggproceRy; enhanced
\%"

al p"op\ies. ]&&ygenase is a

amylase or as B-amylase. Flour usually requires addi

associated with proteins. They weaken proteins the

dough machinability, improve handling and rl W
% 4‘*

bleaching enzyme especially of soy flour. O

Enzymes make critical flour m@tawe for li@]dd consistency to the

L]
process of baking, allowing bake chara risl ﬂoé% be more controllable and
predictable. This helps in deali 4 uct}‘jrﬁg!ﬂ@f raw grain, which could result
&

in problems such as excessi \e timgs, Drymb co‘lé‘r'and dough strength.

o
Enzymes are u@n 14xi ;t*ox(g)whcat flour, to prevent shrinkage and

breakage. Gluten-gr mniw esp unlock the strength potential of natural
gluten in the ﬂ&hc result is grcat@ugh stability with better volumes and improved

appcaranc%l d Halim (2013) was able to use natural improvers containing emulsifier

and m¥as cover up of sesame flour in composite bread to produce quality and

competing product.



2.2.2 Oxidizing and Reducing Agents

Oxidizing agents are used to improve the dough handling characteristics, specxtvl

and finished product texture. The safest and commonly used oxidizing a scorblc
% to increase

acids (AA). Oxidants are used to improve the structure, volume of bread

mea industry. It is an
Lwtzonds (S-S)

LTl \
through oxidation of SH groups and prevent short @Dnolel S lt&tui&e‘ from

reacting with gluten molecules (Umelo et al, 2014). Rw

lowers fermentation time by prevents gluten r@nd 1

agents are used to weaken short chain pro m ard t IlYl

et al, 2009). e

Improvers’ usage in bread has manwml *, an q
) "c‘j'

o Improves bread VOIUK Q
| e
A )
o Improves crumb€Num n‘i\? urg (i)(he\ loaf.

e Helpin do%%&omn# Ygé-}

V
. Redu ate of crumb ﬁnﬁ'f?v and bread staling.

the dough strength.

Ascorbic acid has been widely used as an oxidant in

o

oxidizing agent that strengthens the gluten network by credy

ucc dmﬁ force,

S oups Reducing

,&’

/gybé)p

. bﬁ oas retention of the dough and dough machinability.

Improve dough tolerance to mechanical shock during mixing and mold figuring.

Faster dough development.
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2.3 Bread Making Quality

The formation of dough begins with mixing flour and water to homogeneous /drate
flour particles (Ross and Bettge, 2009; Wassermann and Neu-Ulm, 20%\1&6 are

commonly two techniques of mixing, the Straight dough method and tt@%@e method

<&

The original process accepted by bakery industry is the Stvdough method, the

needs for alternative methods aroused and new methods de@vaS\ldeenge 2009).

In the Straight dough method, all ingredients are @ed orfce d, th’@)&%ﬁ for

fermentation to occur.

4
\ \T
In the sponge and dough method, hatwe fi
& the@ i

&Y'

d Q‘ and water are
fermented. The resulting sponge later mixed Rc dients for the final
developed dough. The sponge and dm@ssﬂis clai A @ffer greater flexibility in
processing, more product uniformity, 1er Me,\&‘ger crumb grain, and softer
texture (Dennis, 2012; Ishida a% ; 201’1 Kuylp !md}‘%ne 2000, Pyler 2008) due to a

‘&
more extensible dough afte Ning ' in am#dung 2007).
N N

The aim of do@octshgD gﬁho&gls to improve gluten elasticity and gas
O

retention capabilit@ber& 0 ’) W the mixing process, glutenin and gliadin in

wheat flour co;&d to form gluten @tour and Hoseney, 2010; Kihlberg, 2004).

N

\ entation helps the protein structure through a prolonged resting period

(Dennis, 2012; Ishida and Steel, 2014).

while cgbroy intense approach accelerates the process. Folding or punching the dough
during bulk fermentation subdivides CO> inflated cells into smaller cells preventing their

reunion thus resulting in a finer and more uniform cell structure (Stauffer 1999).
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The level of energy applied during mixing has been associated to loaf volume and

crumb texture. Requirements specific to dough for bread include consistent fovn of
pe tha

cohesive, elastic, and relatively soft dough, which can be molded into a desgte t

resists deformation without excessive stickiness (Cauvain and Young 20@&?\6 degree of
elastic and viscous dough attributes must be balanced for dough st enm endure stress
during processing (mixing, fermentation, dividing, molding) apd waermentation gases
in order to form the desired aerated breadcrumb and soft el a'\/al et al, 2014;
| ]
Y-

Stauffer 1999). N
| O

4
Y" \ \)Y.
2.4 Basic Ingredients and Their Function V ,\ S.
S A
2.4.1 Wheat Flour % \7 A
? R A
Flour, the most significant ingredient4y ad Mﬂ c&&deﬁned as the powder or
N
particles that result from the crttin&r millil,g of, ‘a[c@eds. grains, tubers, or legumes.
nvefitio

S lil{@'tatoes or beans. Wheat flour is the

A

It can come from grinding ungonvefit

preferred grain for bregd rmMwKin e ot’?& ability to capture the gases from

¢ l Oﬁ
\{tht} Tour is the most accepted flour in baking

fermentation and thegady [gavenfbreg
3
generally, the 'wscoclfs @ab}@o(' dough (Scanlon and Zghal, 2001) made
V

ut
from wheat I]w;ow it to be used Tg?a wide range of products including bread, cakes,

Tuts, bagels, pizza, flat bread, pasta, noodles, and chapatti (Ndife et al, 2013;
). Usage of other flour has not been possible without wheat flour, and it takes
larger percentage when composite flour is to be adopted (Jensen et al, 2015; Shittu et al.

2007; Villarino et al, 2015).
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The characteristics of a flour depend on the variety of wheat from which it is milled,

the location where it is grown, and its growing conditi>ns (Svec and Hrusk 2010).
Some wheat are hard and some are soft. Hard wheat ccntains greater qt%ﬁ.of the
proteins called glutenin and gliadin, which together form gluten when the&s moistened
and mixed. Kernel hardness effects milling capacity, flour yield and a&gﬁon (Tilley et

al, 2012), starch damage, and determine particle size (Campbell et?é 2; Kihlberg, 2004

Tilley et al, 2012). l

The primary goal of milling is to produce thc@yxcld ffl qu@ﬁlc from
the endosperm without excessive contamination b) or re‘n lhe Yt.ractlon rate
increases baking performance deteriorates (Dgw ck e?\al 08; cy et al, 2012)

because more lipids, ash, and fiber ongmatmg\( e rm b1 Q’e lost (Campbell et

al, 2012; Tilley et al, 2012). E ) Py Q(:}&

Strong flour is flour from h Y pr(‘)$n content and is used primarily

to make bread and other ycas%ucts 1% flour from soft wheat with low
protein content and is use e p J ductgpn of @tq, cookies, and pastries.

S
Rk \5

\
N

‘..Q‘:"
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Table 2.1: Wheat Classification

Variety Protein | Kernel | Planting | Harvesting Usage
content | colour | scason | season q'
Soft red winter | 8-11% | Red Fall Early summer | Cake, % our

Soft white | 8-11% | white | Fall Early summer | Cake, p¥try

F

winter

Hard red winter | 10-15% | Red Fall Early summer 4BreM flour
Hard white | 10-15% | White | Fall Early su ¥ Bread flour
winter |

Hard red spring | 12-18% | Red Spring Fall ‘ H%en flour
* o

Durum 14-16% Spring Fall li,1a (—}‘durum

S
Source: DiMuzio, (2010)
\ &
N

2.4.1.1 Flour Composition A,
ey >\,T &
0 -

Flour consists of protein, starch and ot\‘ ohydrat s, lipids, water and small

(]
[$%
o\
=
L

S th@ain constituent of flour (68—

'S

76%) consisting of amylose and an lopK ﬂéﬁnd Zghal, 2001). The starches in

flour are contained in tiny, cﬁs. @ thes¢ Tpmain intact until they are exposed to
water during the mixin ss,fat g ey absorb water and swell in size. Starch

N3
can absorb from gfiez( rter&le)}alf i@veight in water. Amylose is less stable (74-
X

90%, dry basi has many roles i G;ﬁgh development and baking.
; &

amount of vitamins, minerals and es. ftar

5 )

=%

] rovides fermentable carbohydrate for yeast fermentation and fills interstitial
space I

1 the gluten gel and gaseous cells in dough. During gelatinization in baking,

the starch structure swells with water absorption and leaches amylose (Adebowale et al,
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2008) to form an amorphous gel. During retrogradation, starch recrystallizes and the gel

network rigidifies with time leading to bread staling (Fennema, 1996; Oliveiraetal., 2014).

Starch damage occurs during milling and is an important fact@llate
(Campbell et al, 2012). Excessive starch damage levels increase water ab&on four fold
higher than the normal level (Stauffer 2009), which results in stic h and causes a

Nle to breakage by

poor bread loaf volume ( Tilley et al, 2012). Damaged starch is s

alpha amylase during proofing and fermentation, resuljy 0 1g@ rheological

changes (Stauffer, 2009) 1 S ’ Y'
.
Protein content of white flour is around 6 v/o (ﬁg{ and\%m] 2001),
depending on the variety of wheat. Proteins %X&in i Ef‘g\ 10ld the starch

in Q are called glutenin

granules together in the endosperm. About 8 Q.K i
A
and gliadin. When these two protems con wa 'm&Q}l\ed in a dough form an
elastic substance called gluten ( ey, <“rO) Without gluten, it is
impossible to make familiar ed br ad, ec‘m@gluten provides their structure.
s &
Gluten proteins can absmb 'im eir wespht in water.

Other proteins j'v it (}xlr degycnzymes such as protease, amylase, also
e

called diastase ar %kl Ty MI € l@a s down starch into simple sugars, which is

important for ermentation. Llp@bnstltutc approximately 2.5% (w/w) of flour with
1% being ar lipids (monoglycerides, diglycerides, free fatty acids and sterol esters)

and l@r lipids (galactosyl glycerides 0.6% and phospholipids 0.9%) constituting the
remaining portion (Stauffer, 2009). Pareyt et al (2011) theorized the polar lipids bound with

gluten serve as a stabilizer at the gas cell interface to aid gas retention throughout dough
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processing thus, are important for gluten development. Lipids spoil easily, giving flour an

off flavour and therefore responsible for the limited shelf life of flour. Y.

Non-starch polysaccharides (cellulose, glucans, and pentosans) n about 2-
2.5% of flour. Pentosans are water-soluble (65%) or water-insolublge{35%). Pentosans
increase viscosity by absorbing several times their weight in water $ﬂg bonds with
gluten proteins (Stauffer 2009). The mineral content left beh# R;’l ur incineration is

ash (AACC, 2010) and can be used as a measurement of efin annis, 2012).

D | FJis
2.4.1.2 High and All-Purpose Flour T \’ \’Y'
High gluten flour contains 12 to 15 percent g@d i om'Qa t flour of choice

r,n i

for bread production (Dennis, 2012); howgwe

aEVaKe
handling properties (Ross and Bettge 2 AllPurp “ﬂOL@ generally refer to as all-

&
purpose flour. It is relatively avai@nd ' anc‘]é&uch gain familiarity among
consumers. \% \', }‘

All-purpose ﬂour,&e name_suggests, i@ypc of wheat flour that is suitable for

most purposes. It is ﬁe%ly p 1 ombination of high and low protein flour

¢
: N : O
with gluten level £gpve¥mn 104 rceyn_éf he bread flour is a variety of hard wheat that

g o SO 1 :
contains betvg and 14 percent gL&mn that is necessary for baked items to rise properly

(Dcnnib%isslen. 2013).

jes re,&eqough with optimum

S s
&5
3¢,
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2.4.1.3 Gluten as a Standard of Wheat Flour Quality

Bread making quality of wheat flour is predominately determined by its proteins bell
etal, 2012; Horvat et al, 2006, 2009), quality bread is an outcome ofsuperlo%& terms
of quantity and quality ofits protein. Gluten plays a major role for the rhe&al properties
of the dough, forming a strong, elastic and cohesive network that%m gas during

fermentation and eventually produces a light and leavened bread?m a wheat cultivar,

the protein content of hard wheat flour (9-18%) was re iss?ated to loaf
volume (Shittu et al, 2007).
| ‘-')
Protein quality, a trait much more difficult to 1fy il onm@?e because

the correlation is not seen in all wheat varletltwsal lﬁ\l\s e rotein class and

baking quality have been observed through fraC atiwt orli@tlon experiments in

which all flour components are separate ei S;por'e

V\q@scnher varying levels of
Q&

2

protein, protein fractions, or C\ch"m rqtel 'ion\Qﬁ' flours differing in baking
quality if the flour blends are r% ted u]l he d ‘éopomons the resulting change
in dough characteristics an d qu( a rest f the alteration (Dimuzio, 2010).

In a study uql (tfuahty flour, the interchange of gliadin

?
exhibited a minon ce a}cby t@lcx change of the glutenin fraction (Campbell
et al, 2012). /@0 gliadin and glu@dn ratio while maintaining total protein content

revealed rela \lulenin quantity to be directly related to dough or gluten strength.

Q other studies revealed that fractionated gluten proteins by successive

extraction with increasing HCI molarity has gliadin fraction as a whole weakened dough

and slightly decreased loaf volume in some cases, while the glutenin fraction increased
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dough strength and loaf volume (Campbell et al, 2012; Gisslen, 2013), and the remaining

residue proteins depressed loaf strength and volume. Hydrophobic gliadins are linked with

an increase in bread loaf volume while hydrophilic gliadins are associateE&Ka loaf

volume reduction. A

2.4.2 Yeast N

Yeast (Saccharomyces cerevisiae) known as baker’s yeagt g@? eukaryotic

organism in the fungal kingdom used as essential ingredicgy i pro ioh\lfprefers
| S

to feed on sugars such as glucose, fructose, sucrose, an 1altos.c, ' cgh fe irectly on

foods that are high in sugar, such as ripe fruits andegg bles‘h . beet¥\dnd cane sugar,

and likewise sugars converted from plant stN@the enz am@e. Under the right

conditions of water, sugars, warmth an G@lveqh\ﬁjs, @ causes fermentation
X N; o )

(Villarino et al, 2015). Aroma produc read Yhyin 51(1

iffe Nas a link with yeast (Birch
. . N :
et al, 2013). Yeast cells can progsce Cir owrjenz k @se, to help them obtain energy

from sugars, leaving behind 1Kby

g
*

S C ide and alcohol.

3 s

ol o o
CeH1206—2C03+2C2H ‘ | c.,(J 0
's

npyesstd 1 or as active dry yeast to suit storage and

They are a%%:’ in £
4

usage needs. YAarc useful in baki{gﬁnd brewing industry, and in distilling industries

(Joseph a@mwm, 2014: Villarino et al, 2015). In bread making, as reported by

Therdghai al. (2002) yeast fermentation proceeds at an accelerated rate in the oven until

5

it is killed at about 60 °C to allow dough to crumb transition and crust formation.
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2.4.3 Water

Water is a basic ingredient in bread baking and constitutes between 50 and 60% ogdagdlour
amount. Yeast requires water to get activated, gluten formation demal@ water,
fermentation and starch gelatinization occur with the help of water (Delc‘*d Hoseney,
2010). Water is responsible for many chemical and physical propelie%mring in bread

formation (Schiraldi and Fessas, 2012). Y.

Medium hardness water (120-180 ppm) gives able OW soft water
By
weakens the gluten during mixing and fermentation I'CS@] stickgy d lf\\;’\ﬂﬁ)oor gas

retention. Jimenez-Maroto et al, (2013) offered a co?d m {r soﬂY_\gt.er problem
by altering the percentage of salt in the formuEN uggesfe
xic H.){

other molecules with hydrophilic binding SWe¥® thes help#¥in i@ving shelf life of bread

éﬁ'al. 2001). 0.96- 0.98 was

reported as acceptable Aw for ( Q'
NGy

. v
2.4.4 Salts N . ) c.,(J
ol
Sodium chloride (s %* a ;u «;.9 ro@v bread production. It regulates fermentation,
& ) b 4

produces goodldﬁ«ivh and texture thr, 21. strengthening of gluten (Lynch et al, 2009;

N
Placido et @ It controls yeast action, prevents the growth of wild yeast and bacteria,

a Whi@) is produced and last but not least, it brings out the taste and flavour of bread.

The presence of salt is significant in bread staling (Lynch et al, 2009). Salt is hygroscopic

ditipmzof mineral yeast

food in the formula. Water molecules can

to _igrs, starches, salt or

o
=
i
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in nature, too little salt causes the dough to ferment too fast and wild while too much salt

slows down the fermentation process.

The trend towards decreasing salt in bread production is due to th@rg™onship
between salt and health. Salt has been reported as contributor of coronAﬂﬂ disease
(O'Donnell et al, 2012; Poutanen et al, 2014). Jimenez-Maroto et al, Olmeved a40 %
reduction of salt in white bread without affecting saltiness. A rgdu f salt from 1.2 %

to 0.3 % success was attributed to Lynch et al, 2009 with ok lo@ﬁcultics in

bread produced. * \Y'
|5

4 N
2.4.5 Sugars VY~ \ ‘Q\Y\.’

Sugars impact sweetness and enhance flavour a ked prodekis ar@re being added to

dough either in the forms of glucose, fr Q slﬁ:%,fjcye’mq molasses. The main
"

']
function of sugar in bread making is tcN dea l(c rq&‘[‘?on for yeast, which in turn

N
produces carbon dioxide. The @ug R'n bregd dghigh @s either from flour through

s 3
breaking down of starch intQ w by (lr preﬁ‘j)n the flour or added directly to the
&tc eal

dough. It is used by ye: N .

sugar for gas produc cru CO’)I @ion. Sugar is used as antistaling because it

'3
delays recryste lliﬁ m1‘ starch?
B@oseopic, sugar helps to retain moisture in bread. It effects fermentation
and il@ and Alamprese, 2012), it contributes

§s o@rmentation. enzymes in flour releases

g1 dough strengthening process (Mariotti

to the golden brown outer crust colour of bread and impacts bloom to the bread and other

baked goods (Eat right, 2012).



20

2.4.6 Lipids

Lipids (shortening) are useful in bread making; they improve dough-handling pr
allow a tenderized texture, improve sensory attributes and are used as antista%;g:ts to
prolong products’ shelf life. Any fat used in baking is refer to as shortenif® use of its

action of shorten gluten strands. It functions well in the crumbliness of bgd structure.

2.5 Principle of Bread Making
N,

As reported by Della Valle et al (2014), bread produc rocegses r'balé_, goods
i -
¥

generally follow the same order: \

Ny
1) Mixing of milled grain products with liq@ ot e‘l"\ra 1ate£l‘ 5
2) Preparation of dough or batter by k%ng, miN W, @\ng

; ; % “«
3) Leavening of dough or batter N"c ¥ &)
= = A
4) Thermal conversion of %ﬂ h or bttey nt'o@ id baked good that can be cut

and chewed after cogii

5) Sluimer, 2005 R cd/a

kneading, %kl 15391‘0.9)

2.5.1 Mixin%\

Therdage the phases of mixing, homogenization of the ingredients, formation of dough

and dough development (Della Valle et al, 2014). Incorporation of ingredients and gluten

development are achieved by mixing process.
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Air cell formation that gives support and firmness to baked loaf, starch and proteins
Lydration, and activation of yeast after reacting with water as well as oxidation for gluten
development occur during mixing. During the mixing of the dough, an early \\t volves
hydrating dough components. The amount of sugar and salt and sua@x dough,

influences gluten hydration and thus determine mixing times (Mariow Alamprese,

2012). \)
2.5.1.2 Autolyse: Improved Mixing \d

Autolyse is an improved mixing technique that occurs n flour jr'ax‘e\l lowed to
a ad

mix and rest before adding other ingredients e %z’ sal Ressing. It is a

technique developed by Professor Raymon a)ﬁb , 2001; Gisslen,

2013). It activates protease thus enhanccs ins hy \'ongm @g gluten development
o S
ad on o t‘drcw simple sugars.
R
\ oy
Generally, autolyze dech seough sfen p@s improve dough extensibility

leading to production of go QUc y E&d\ ith créjﬁmﬁ crumb and excellent flavour.

and the natural action of amylase begj

and h degradation reduces kneading time

This earlier process of "l@vel

and therefore prcvch' idagio
241

2:5:2: Fcrme@

% n be defined as the breakdown (or decay) of organic substances by yeast,

ou U(zlqslen 2013).
S
e,f

Fermer
bacteria ®molds. Fermentation of bread dough begins as soon as flour, water, and either

yeast or bacteria are all exposed to one another. The stages of fermentation are proofing,

second or final proofing and oven spring. Bulk fermentation commences after mixing, final
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proof is the period of fermentation after shaping in which the loaves are allowed to grow

in size to much of their potential before they are placed in the oven.

Bread made with manufactured yeast usually proof between 45 9®tes the

remaining period of fermentation is the interval between the insertion of loave into an oven

and the time the yeast cells die from the rapidly increasing loaf tempgrat

2.5.3 Proofing
.
Proofing is defined as the period of fermentation betwee shapifig of, r‘a&@vcs and

loading of the loaves into the oven. The main purpo roo% mﬂ loaves with
enough CO to maintain their light texture antwtiv nceé\ they are baked.
Common problem in bread making are ove l‘pan w

) N
Over proofing occurs due to 1%1%&%011 i0 sing the dough not to be
able to withstand any more gas \ s of

flavour. Under proofing descrbc con

potential for growth. It 1 rl elbcc se of

temperature and ye 191@) néek ?:’f

\

& R
N

Baking, lidg Iorms of cooking is a process of transformation. It is the process of

con@w bread dough through intense heat so its starches, proteins, and other organic

compounds change from their original state into a more appealing edible form (Therdthai

€

54 Bal\m
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et al, 2002). Baking is associated to the level of sugar present in the dough, temperature

and duration of baking (Shittu et al, 2007).

Starch gelatinization, protein coagulation, moisture escape, cr@;nation.
browning and oven spring, which is the rapid rising in the oven due ﬁ*duction and

expansion of trapped gases because of the oven heat occurring d%z;iking. Maillard

Wteins reacting with
710, 2H\‘):Iy]sen, 2010).

N
Increase in temperature enhances enzymatic @ and jﬁ' )@ growth

¢
resulting in oven spring (Therdthai et al, 2002). Balw!mpu-tq a fuwyl.ion of time

Y-
and environment ranges between 180 C and 2@Mo shiir al, 4; Gomes-Ruffi
etal, 2012; Lynch et al, 2009). \

L]
2.6 Staling \ Aj \A
X Lale
ma o

Staling is the change in tcxture%' fva.lj‘gl(zcz;b'duc to a change of structure and

loss of moisture by the sla@mlcs‘ St produés are firmer, drier, and more crumbly

than fresh products. St‘%\w sas?lﬁlmugéceptability therefore results in reduction
of income. Bread f} &Y@ 0}0 ft oﬁ/ious and important manifestations of bread
staling and hche riterion for breqég(':ping quality.

St:'%zmifcsls as increase in crumb firmness and crumbliness, deterioration of

flav and®roma (Mohamed et al, 2010) and loss of crust crispiness. Various methods

browning and caramelization occurring during baking is becayse

sugars and sugars breaking down under heat respectively

and techniques used in measuring staling in bread are measurement of crumb firmness,

taste panel evaluations and changes in the physical and chemical properties of the starch.
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Changes in the starch amylopectin are considered the major factor responsible for
firming and other changes in the breadcrumb during storage; inccmplete gelatinjzation and
retrogradation of starch expel moisture, resulting in dried texturc (Fennem m Lynch

et al, 2009; Mariotti and Alamprese, 2012; Mohamed et al. 2010). Co%ently, many

researchers have attempted to use the changes in the starch to foIIO\ he bread staling

process. As staling progresses, there is reduction in amount of ¢ talch available in
breadcrumb until the starch becomes less susceptible to_en ic a acl\ The various
components present in wheat flour which eventually becgge tht cogstitugnts J&"ld play
an important role in bread staling. ' "\

%y

Storage temperature is another unportt T to°‘>e copside n discussion of

-
apl @ the temperature of
A,
at{l h lu@ rotein levels produce

bread staling (Mohamed et al, 2010). Slalmg eq mo

storage is reduced. It is generally belic

e e d,m rimarily to a dilution of the
N

starch rather than a direct effe Ztcm (lgync I 9).

bread that stale at a slower rate. The

Bread staling 1S tcd 01 lstur dlstrlbutxon which occurs between
components durm<T or sc, lsc hlghcr protein flour with higher water
absorption and th ﬂncjg fs rc erature have been proposed to retard firming

in bread (GIQQ 3; Lynch et dl 2068, Mohamed et al, 2010).

247 @ 'Attribute

Texture is the response of the tactile senses to physical stimuli and is related to crispy and

crackly feeling. Quality bread is expected to have a soft, tender, smooth and moist mouth
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feel with an elastic and cohesive crumb that exhibit a declined adhesiveness (Selomulyo
and Zhou, 2007; Upadhyay et al, 2012). Another important. attribute of fresh bread is

softness. Bread sofiness reduces during storage; there are changes in taste, aron fure

and subsequently staling (Eriksson et al, 2014). C\
2.8 Sensory Quality ?

Quality can be defined as combinations of attributes or charact risVﬂa product that are

significance in determining the degree of acceptability ofgg I du% consumer.

Food quality has been described to involve safety, nutritfgal valugfand 3‘)11’1@‘ food
A
over time. 7
ime \ \’Y'
T

negedsity for sensory

Consumers are the major arbiters of f ity,

quality of food product. Sensory quality imMe vJJu,\ : ta_sg@of the perceived
@e, sendry clt%a

characteristics of a product by consumers. clqye cteristic is regarded as

-
2]

']

&
the important variables that determinmcc[ ' and@rceived quality of any food

product. Important quality pa ; remalin a e!lra&, colour, aroma, flavour and
’ &
texture (Peri, 2000). &\ ® 9

\ ¢ ',I G
2.8.1 Sensory Char isfics of Brjac \QJ
44‘% ’v) <>
Fresh baked proc.fsts ‘e alluring sen
\

processing n N and ingredients used affect sensory output. The flavour produced come

172]

Attributes. Fermentation, baking duration, time,

majorly 1% ingredients such as salt, sugar and fat (Gisslen, 2013; Nielsen, 2010). Fresh

bread has a unique attractive flavour, a golden brown crust, and creamy white crumb
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(Selomulyo and Zhou, 2007) due to the effect of alcoholic fermentation, maillard reaction

and caramelization of sugars during baking.

Yeast level in the recipe contributes to bread flavour. Maillard{%vning

responsible for the formation of a flavoured brown involves reaction of rdticige sugars
and amino groups (Dimuzio, 2010; Nielsen, 2010). Breadcrumb ﬂavotY"u uenced by

enzymatic and possible fermentation reactions unlike the flavour wad crust that is

affected by heat reactions (Gisslen, 2013). i '
NY.
2.8.2 Sensory Characterization | _\(}

Sensory analysis aims at measuring food characteristi®gfar d Ml\ the i@'lencc of the
attributes on consumer acceptability using hurpa pti : nses(ég:ans ilcitheieye:
nose, tongue, ear and hand are involved in @al'

products. The area of sensory science i

s f\‘haracteristics of food
N
to obtain better data and generate b@?ul - 200@11:} (2011) initiated the idea
C

@ues developing in order
b3 '
of standardizing sensory evalua thod br g Q was proposed to add value and

O
favours bread quality differ Mn l %
é"

15)

|
2.9 Water Actmt\%@ f«u.): "é\(}

Water acnvnyAls useful in eﬂtmw of food perishability. Food storability is best

predicted by \uﬁly (pH) and water activity (Aw) level. Bread has a water activity of

ahmu@d a pH of about 5.3 to 5.8, which prevent it from microbial attack.
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2.9.10 Health and Nutritional Properties of Bread

Bread supplies a significant portion of the nutrients required for growth, maintenance of
health and well-being. It is an excellent source of proteins (Kihlberg, 20 ,iitamins.
minerals, fibre and complex carbohydrates (Poutanen et al, 2014). HS\\’C:’}. nutrient

content is affected by extraction rate (Dewettinck et al, 2008). Y.

Bread is low in fat and free of cholesterol. It is bulky so IIQQ onger to digest and
is therefore more satisfying and less fattening than the fats, su n%s commonly
consumed in excess. All types of bread are nutritious, ang the Mffeenc Mc‘\w‘(hem in

nutritional value are not significant if we eat a ance(} et. \Nhlﬁ. read has

\\hole‘g.l bread, as it
m@i the whole-wheat

eed to get from our diet

approximately the same carbohydrate and plo% nICﬁ

contains soluble and insoluble dietary hbl good

nutrients. Substitution of bread for fats m ins the

. S
by providing carbohydrates rather thgfi Xy}r du@'n (Ndife et al, 2013).

200 |
180 FJ '3
(‘j’ ® Whole wheat = White bread
160 , Q,%
140 O

12.9 13.9

275524 1.5 0.5
Calories FFat Sodium  Carbohydrate  Protein Dietary fiber

Figure 2.1: Comparison of whole wheat and white bread Source: Dennis, (2012)
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Table 2.2: Recommended Daily Allowance of Nutrients

% US Recommended Daily Allowance c\:

Protein 4.2 357 ‘%'
Vitamin A Trace Trace Yﬁ
Vitamin C Trace Tra V

Thiamin 6.7

Riboflavin 35

Niacin 5.4

Calcium 2.0

Source: Dennis, 2012.

Summary
; , ) 4 .

This chapter has presented relevant @ stuigs with Kﬂ&v to establish the gap left

NS
uncovered. e

(,)z N
s S &
NN @)
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