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CHAPTER V

T

INFLUENCE OF BREAD PREPARATION AND IMPROVERS ON HQICAL

AND ORGANOLEPTIC QUALITY OF BREADY.

\

5.1 INTRODUCTION \d.
N4

The baking process exposes flour baking characterist@th?ﬁ N porgmt stage in
N
evelopmenit\dxidation and

@ nin combined to

(oW

expansion occur during this process. DuriN :) g gliadi
formed gluten which hold the cell durin w'ormaﬁ%
(|}
i

. u S :
produced depend on the protein quangliy Touwgher oreﬁm is responsible for the
. 2 : N : .
expansion of the retained gas god wﬂnou to rl te esent dictates the expansion
me ai

length and subsequent loaf volu br% rc"(éenis, 2012; Upadhyay et al, 2012).

Bread ingrediems@y ﬂm?g)cr, Q‘%t'md yeast are important in mixing

qé.}he amount of gluten
[>)

4 ¢ .
process. As the ingr’% affct t ﬂm&c@]l and physical processes so also the
N3
processing. Produ alilwxﬁa)jlcre{gt\e demands not only the right ingredients but
Y
also suitable éuc (Gallagher ct\"@ 2005; Svec and Hruskova, 2010). Therefore,

monitor'n%d cover both material and processing technique involve to achieve a

at minimal cost.

o

quali
The consumers’ preference is essential when monitoring food quality to ensure

marketability and avoid product rejection. Dough preparation is an important stage of bread
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production technology with a significant effect on quality of product. The significant of salt
in food preparation are numerous. Salt are used for flavour development, pr ation,
improving taste as well as controlling leavening in yeast bread. Two %& mixing
techniques are developed for yeast products; the Straight dough and the sp% method.
Straight Dough Method involves combining all ingredients in IIRKing bowl and

N\

been adopted by

researcher as well while the sponge dough is prepared in two s : h@a is prepared
first from water, flour, and yeast and allowed to ferment. RQis prdcesg redu e' f@zggﬁtation
014p =

5

echn®Qgy introduced

mix. It is the initial method used in commercial production a

into bakery industry pushed research to the Agiolyfe technitwe?
sponge method; flour and water are first red @N‘c @st before the addition
Nk u ) . .
of other ingredients. It prevents long dTge, actingtes our xg'mcs and improves baking
output.

S
(Q N
Calvel has introduced Autolffse % 04@) the concern of preparing quality

bread at less cost for the \s&}‘io w@ pro() rs and consumers of bread (Gisslen,

2013; Raymond 20018 cargh wolt & Bf stigate into this method is very scanty
N3

therefore this stu

from Straight A

brands of reial improver.

S

to afbess ?ad@ing and sensory qualities of bread produced

WV Sha ; 5
and Autolyse lecthlquc of mixing under the influence of the three
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5.2 Materials and Method

Diamond brand high gluten flour with protein content of 12% was selected for this study,
CBI under test were Kijang (1% brand), Nona (2" brand) and YNS s b{g other
ingredients include baker’s yeast, salt, shortening and sugar. All materialawe:asupplied

by Food Biotechnology Department, Universiti Sains Islam, Malaysia v).

Straight dough and Autolyse mixing technique was ei M. Bread samples
produced and labelled according to their preparatory m a d'improver brand

combination. Al, A2, A3 (Autolyse samples with the 4gst, sCcorgd a 1itd !gand of
S
1 ples yit tl ﬁrstzs cond and

N
third brand of improver respectively). V °\ \ S'

4‘
@)

improver respectively) and S1, 82, 83 (Straight dough ¢

5.2.1 Baking Procedure %
>3 e
5.2.1.1 Straight Dough Method Yw , ‘e\

Straight dough mixing was pgepareefas d&i& iﬂ‘ ter three.

SSs

N
.\ ¢ e
5.2.1.2 Autolyse Techwerye: s (j)
= >
The baking rcci;S%»ch samgeofthisgindy in baker’s percentage in proportion of flour
225

V
was 100% fl % salt, 60% \\'31‘3‘, 3.75% instant dry yeast, 3.75% sugar and 1.0%

impro ‘&»CE! on manufacturer recommendation. The flour and water were mixed and
C

allow st in the mixer for 40 minutes before adding other ingredients.
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This second mixing was done for 15 minutes at low speed. The dough was then
transferred to proofer at 30 OC, and 70% relative humidity until it doubled in size, kneading
was done manually and the kneaded dough was transferred into baking pans % d with
fat and returned to proofer for second proofing before transferring into (@king was

done for 30 minutes at the temperature of 200 °C. The bread was al to cool for a

minimum of two hours before further analysis. V

5.3 Bread Characteristics \d
®
¥

5.3.1 Physical Measurement Yw
The measurement of bread volume, weight, W\% lun °\0‘ eig‘\\’eight loss, crust-
T :

crumb colour, and textural analysis were ptfon

d &\Te lﬁgevious chapter. Image
of breadcrumb was acquired by caplu'%age!‘ @run@’ain of the sliced bread.

&
This was achieved by scanning sli@1 tl ~ @re&d with a scanner (Canon
Scan Lide 700F, Canon) as %’d byp3kepllipes A (2010). Textural analysis was

performed as described ixw@vno@u}ucr; a@ses were conducted 24 hours, 5 days

and 10 days after baki% l ¢
&
532 Moistur&m nt \,Y.

\(—,

Moisture ¢ was determined as described in chapter three. Analyses were conducted

24 l@ays and 10 days after baking.

E(; .

P
et
C 5%
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5.3.3 Crumb Structure

Breads crumbs were assessed as described in chapter three.

5.3.4 Crumb and Crust Colour :%\

The parameter of crumb and crust was measured with Hunterlab Lab sca olourimeter
as described in previous chapter. Images of crumb obtained throquNner as described

in chapter three. '

5.3.5 Texture Profile Analysis ‘é
' 4

analyzer (Stable Micro Systems Ltd., Surrey,@ording
method. Firmness testing was performed %d lo@s‘w aﬁ}ored for 4 days. About
:% o N

25 mm thickness sliced crumb sample\' cut fgun thif cnt each loaf using a kitchen

knife, samples were analyzed it n@Wy alfr exgracti ge}prevent excess moisture loss.
Ly N

N
XRWRpress texture

(2010) approved

4 $ & :
Samples were com ed In e l% 4 36 mm cylinder probe with the

a heaé‘%eed of 1.7 mm/s. The analysis was
¢ z S

eal t au&_average values were reported.

maximum compressio %

ach

performed in triplic
Q, ’

5.3.6 Orga w:c Properties \("

-‘-pé\

ha )

The se valuation of the fresh bread was conducted by 12 panelists from the

departmcnt of Food Science and Technology, USIM, Malaysia. The bread samples were
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prepared and coded with 3-digit random numbers and each sample was presented with

different number.

Evaluation was done four hours post baking. Samples were randomliﬁzed to

each panelist. Panclists were asked to evaluate the coded bread samples w ensorial
parameter including appearance, colour, aroma, crumb texture, t?,' and overall
acceptance based on their degree of liking using 9-point hedoqicwe, from “dislike

extremely to like extremely” (Ishida and Steel, 2014).

5.3.7 Statistical Analysis é

The result obtained was reported as the means %z 1
analysis of variance (ANOVA) using &B ’6 D]

differences between the mean values wer mmed
0
level of P <0.05. : ;

-

5.4 Result and Discussion % L};‘Z?
Q
5.4.1 Physical Prope%\ l ? "l o(_)

N3
Table 5.1 shows t 3 tfonﬁ ysm‘v_ya the physical properties of the bread samples.

%411Volu ‘-}'

The ave, me of samples vary from 1983.30 to 2016.70 and 1733.33 to 1816.67 cm®
@ lyse and Straight dough baked bread respectively. All samples differ
statistically, sample A1 and S3 had the highest and lowest volume respectively. Autolyse

samples were lighter compare to the Straight dough samples with weight value in range of
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489.43 to 499.80 g and 605.93 to 609.57 g for Autolyse and Straight dough baked loaves
respectively.

Table 5.1: Physical Characteristic of Autolyse and Straight Dough Bread Sanﬁg

Sample | Volume (cm?) | Weight (g) Loaf Specific ght loss
Height volume /o)
(cm) (cm’/

Al 2016.70°+76.4 499.80°+18.6 11.61%+0.1 4.03% 13.37°+0.3

A2 1933.30£76.4 | 489.43%+26.1 122710

W 12.660.8
A '
: M\lyfl 80.6
L ]

A3 1983.30%:28.9 | 493.77°+:14.6 12.000.

T
f mf% 2.2
T

S1 1766.67°+£125.8 | 607.40°+11.5

S2 1816.67°°+28.9 | 605.93%+17.2

Sﬁ 0.38%4+:2.9

S3 1733.33°£76.4 609.57'£17.8 10:2%:2.5

\
Means with different alphabet are statisti ﬁaiffemﬁzd.og o
é . ]

S
5.4.1.2 Weight and Weight Lg8s [
e . Py ,
Weight of samples were nowel n m@ér group, that is Autolyse samples

were not statistically diff\( .05 thelé'é(ves, the Straight dough samples follow
o fisB i

this same trend. TIIQW' no sfgnmic 1( d@l'el1ce between loaf weight and weight loss

of samples. Spe Wlumeg € KutotySe samples were higher compare to the Straight

&
dough sam mples within a}articular mixing method were not differentiated

statisti

marily, Autolyse samples exhibited higher volume, specific volume (3.96-
4.03cm>/g) and lower weight while Straight dough samples showed larger weight, lower

value of volume and specific volume (2.85-3.0 cm?/g). The mean specific volume found in
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this study is consistent with those reported by Ndife et al (2013), he obtained an average
value of 4.38 cm?/g and a range of 2.15 to 3.14 cm?/g for white and whole whegizead
respectively. %\
Ishida and Steel (2014) found higher value for white and wholeﬂ&, 4.72 and
4.70 cm?/g respectively. A recent study on composite bread by Juliantigzthers (2015)

found a lower specific volume between 1.45 to 1.59 cm*/g. The spe?baves ranged from

2.59 to 3.45 cm’/g was recorded by Coelho and Salas-Mell 0om). \d
| ]

| &
5.4.2 Moisture Content -

V
The moisture contents of samples vary between 7 (Ta@. 2)

Sample Moisture 1 oisture 10
Al 957735475 31:934+-0.07.
A2 39.13%:3.17 313715
A3 3721 6“&3.09‘%‘ 28.96+0.56

52 1084019

312050134

7;%% DS
4.07+]
S1 3 Q\

S2

30.48%+0.88

'S3

Means with dj alphabet are stati{ﬁé’lly different (P<0.05)

@ first day of analysis, the moisture content of all ssamples were not statistically

I

different (P<0.05). White bread has been regulated to have moisture content not more than
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45% in Malaysia (Food regulations, 1985). Therefore, the values obtained in this work are

within the accepted values.
There is similarity of moisture content values with what has been re ﬁoye

et al (2006) obtained 30.98%, and 34-35.59% moisture for white and ‘Gkosite bread
sample, recent work by Coelho and Salas-Mellado (2015) obtained moistYe.content values

of 37.2 and 37.2-37.38.2 for white and composite bread respectiv V

Moisture content of all samples decreased during th@ ] @Figure 31)
1 dagefive 8T anflysi 1&(l§rxened

and the Autolyse bread samples had higher moisture or ,}
A

because the flour had been allowed to absorb enough w@ng )ni in (Ishi@.an d Steel,
V

2014) and the unavailability of salt during the pr%z coq‘p\itl1 fl YFavours water
4‘

retention. \) O

S \‘\

<
5
g
g
:

Moisture (%) of bread sam 92: da

Data

MC Day 5 MC Day 10

MC Day 1
Moisture Content (Pcrcentage) Of Bread on Day 1, 5 and 10 after Baking

Figure 5.1:
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5.4.3 Water Activity

The result of the water activity (Aw) of bread samples is presented in Table 5.3 and Figure

52 \2
The average water activity values (Aw) on the first day of analysis were :htistically

different among samples (P<0.05). Higher and similar values obtained 1ples Al, A2

and S3 on the fifth day while sample A3 had the lowest values. V

Table 5.3: Water Activity of Bread Samples on Days 1, 5 an a CM

Sample H20 activity-Dayl | H20 activity%
Al 0.950%+0.01 0.944%£Q 00 OF0.00
A2 0.051°40.01 0.@ Q 64930%0.01
‘ W ),Q\ 0.922°+0.01

5N

A3 0.942%4+0.00 c@s&o

S1 0.942%4+0.01 0.935%+0.01
S2 0.942°+0.01 0.934%°+0.01
S3 0.947°+0.01 ' ) 0.926°°+0.00

|
(} ‘2.9
&
Sample A3 and S&EV! bradtisC.a rovs& showed conflicting result, sample A3 had the

. S 5 |

lowest valu*A sample S3 hads&ne highest value. This could be due to different
processit od used, Autolyse dough retains enough water making lesser water
uvai@ microbial growth. Products with more free water will release moisture to

surrounding to attain equilibrium.

g f
e l
Means with different alpl are sp?w}/ dif@nt (P<0.05)
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The tenth day showed that samples A1, A2, S2 and S3 had similar Aw. Sample A3
and S1 had the lowest and highest values respectively. All samples had reduced Aw during

shelf life. This result suggests that Aw was not only affected by CBI but also iﬁgced by

processing. 3 : ,

0.955

0.950 4

0.9454

0.940 4

Data

0.9354

0.930

0.925

0.920 +

H20 é
Figure 5.2: Water actR
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5.4.4 Textural Properties of Bread.

The average firmness values of the bread samples is depicted in Table 5.4.

Table 5.4: Firmness of Bread Samples on Days 1, 5 and 10 after Baking \z

Sample Firmness 1 Firmness 5 FirmncsA%
Al 106.46%°+3.75 115.67°+5.24 149. 857
A2 129792115 140.09°+4.87 17Mi5-67
A3 131.36™+16.35 149.16*°+20.43 24%+16.07
S1 88.01°+15.93 133.64%+59.3

S2 89.00°21.10 177.33“:@'
33 110278 38 189.16*@. 8N
.

Means with different alphabet are slallstlcalK t (RgA.0 &

Autolyse bread were firmer on } "daflof a 5515 @obhined lower firmness

values on the fifth and tenth days wl@pa 0 Syraig @uwh samples. Straight dough
baked bread gained firmness at%t ate ¢ 1p; ‘;o Qolyse baked.
Higher water reten \Autdly% rocess@cg) reduces water loss to environment

and subsequently lesse( 1? 169 ? 1Fi eqs of samples vary based on improver
im

ancc bread textures. All samples showed

group. This result
increase in firn dl!rmﬂ storage as @Ld in Figure 5.3. This is probably due to starch

retrogradati E\i water loss.
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Firmness (g) of bread samples onday 1, 5 and 10 post baking
275

250 1

225

200

1751

Data

150 ~

125 -

100 -

TA Day 1 TA Day \,

Figure 5.3: Firmness of Bread Samples o%ys

5.4.5 Colour Measurement e “
&
The lightness (L*) values (crust) ut y%v}plegnge from 37.96 to 52.57 and

(
Straight dough from 47.81 to 5 able 5g0). Lgvyer galue of Autolyse implies amore

ol &
brownish crust than othc@es. Slamp s A3 -@c't)h brand C improver) and A2 (with

NG
brand B improver) h&q\bl(ﬂ? 'glt&’L* values respectively in the Autolyse
sample. Q’
40 i VJ‘:

As foy Straight dough, s@; S3 (with brand C) had the lowest value and

Sy

statistically \ent from others. Thus there is an indication that brand C influences colour
paraggetc™ the sample. The b* values vary from 22.29 to 29.52. Straight dough samples

had higher b* values (27.23-29.52) indicating that they were more yellowish than the

Autolyse samples.
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Table 5.5: Crust and Crumb colour of Autolyse and Straight dough bread samples

Sample Crust Crumb
colour colour
L* a* b* L* ¥ -.-'.?
Al 41.93+2.83 | 12.56%+0.8 | 23.44°¢0.3 | 69.78"+0.4 | 1.53%0. 21%+0.1
9l 4 2 4
A2 32.570.74 | 10.13%£0.8 | 27.04%:1.8 | 75.17%1.1 | - 19.54%+0.5
8 1 3 0.074+8%07 | 3
A3 37.96%1.32 | 13.78%1.1 |22.29%2.1 | 68.64>+2, IW. 14 | 16.29%0.9
1 0 S
S1 52.44%:0.54 | 12.94%:0.2 | 29.52*:0.9 ; 17.43‘”:#:0._‘
7 4 54
S2 54.67%1.23 | 11.17"+0.1 | 27.23+0.0 W 17.32%+0.
1 2 29\
S3 47.81%+0.74 | 12.922£0.3 | 27.57°+0. 1455440,
4 53
Means with different alphabet are statistically differ <(). 7 N
p y DR &

75.17 and Straight dough prepared s

shows that Autolyse samples wer

9

For the crumb measurement, Autolyse SEples

~ Y

%thz[ C
Autolyse and Straight dough%ﬂ, werg 0)}1

with the lowest score in @Vilh 'Jmn im

N
This indicates%\ullysﬁl}ksa&m the exception of sample A2 were more
V.

reddish than othe &ch.}‘l b;
b 4

for the Aut traight dou

OLVS

h Ean S

samples to ?\

@

=
o
=
*
<

ers

e'q
S

“a

e range of 68.64 to
of 65.77 to 71.22. This
les. The average a* range for

2:&3 and 0.49 to 0.66 respectively,
L

er in the two processing methods.

uesyange were 16.29 to 19.54 and 16.45 to 17.43

INJread samples respectively, indicating Autolyse
\

re yellowish than bread from Straight dough.
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Colour measurement L*, a*, b* of crust and crumb of bread samples
80

70-
60-
so{ [ (7]
40 [

Data

304

20+

|LLLLLY (o]

A

R @;«Ym
3

\% v AN

c %
Figure 5.4: Colour measurement of cruslcnd cr!nﬁ

5.4.6 Crumb Structure Y "

! 4 . e :

The crumb structure of brca%m es‘ Sel‘ltéd Figure 5.5, a significant influence
oticedwwhile the crumb porosity was similar

‘27 S
among samples. A seflechifiqug Of mi had positive effect on flour irrespective of
p q p
: . s
improver in us‘:& g é

:
N

l

:

of processing method \% si
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Figure 5.5: Crumb Structure of Bread. \)

Al, A2 and A3 are Autolyse samplesgidiirst, Qcon d%' brand of improver
respectively. X

. ) S
S1, S2 and S3 are Straight doueh sahples with fi t] S and third brand of improver

respectively.
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5.4.7 Organoleptic Analysis

Table 5.6: Organoleptic Assessment of Autolyse and Straight Dough Samples

Sample Al A2 A3 S1 S2 gi

TAppearance | 6.007£0. | 5.67°0.6 | 6.00%£0. | 6.33%+0. | 6.00%. 146.67°+0.6
0 0 6 0

Taste 567040, | 5.67%+0. | 6.67°+0.6 | 5.67°°+0. 5.3W 6.67°£0.6
6 6 6

Colour 6.33%£0.6 | 6.67°+0.6 | 6.33%0.6 | 6.33"+0.6 “+0.6 | 6.67°+0.6

Aroma 6.67°+0.6 | 6.33+0. | 6.33%x0, : 5.67°+0.6
6 6 0
Texture 6.00%+£0. | 6.00°+0. | 6.33%+0.6 S¥7°0+0.
0 0 3
Overall 6.33%+0.6 | 6.33%0.6 | 6.33%+0.6 “i()\’ 6.00%+1.0
acceptabilit
, N
IA (%) 68.52 67.91 7/ O 69.17
Means with different alphabet are statisti diffe S’b

>3 E

N Ry

Table 5.6 shows the average scor?&mne, by ¢pdh sa@le in the sensory test.
? (

Samples from both method diffgred % aga‘fl,mg appearance and taste. For the

appearance sample S3 \'@td h@mpl and S3 were rated best and compete
O
A Rc‘g,)rding the attribute aroma, Autolyse samples

@

i } oug&\amples, this higher score can be associated to

Y-
the method /ed (Ishida and Sﬁ@' 2014). Samples differed slightly regarding texture.

%rall impression and colour attributes were not statistically differentiated

frodyghe gPntrol (P<0.05), however the outcome of the index of acceptability revealed score

with the control in ter Tastf (B<

were more accegfapCehan S

between 67.91 to 70.35% and 63.57 to 69.17% (table 19) for Autolyse and Straight dough

samples respectively.
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Organoleptic analysis of bread samples

6‘1'@‘1,” g I [ [

i}

Data

24

14

oL LU

-
s R I D o N Wi i (R T B T

O oOdd  SAvHIP WD D3

& x& N
o @ Y o
?\'D N %

ﬂ$’ .
Figure 5.6: Consumer acceptability of rtd san p%
dough method e ]

(
5.5 Conclusion % \"Jéj}o

Processing method grc@uel \ﬂ@d quality’. Autolyse samples had higher volume,

’

higher specific valy heltc/ le} {ttrﬂ)‘;l?es that improve bread storability. Consumer
Q’ 3

test indicated h'(wccp[z(n Aut@ samples. The samples scored higher on aroma,

) §

N
texture and% rerall imprcssion\ﬁ? attribute tested. Though the effect of processing

mc%ﬂorc pronounced, variability of improvers affects bread features.
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