CHAPTER III
EVALUATION OF FUNCTIONALITY OF THREE DIFFERENT S OF
COMMERCIAL IMPROVERS ON WHITE BREAD CHARA' STICS

3.1 Introduction \d
g

)
Bread, though a permissible food require more invcs@ quJts%nplcx and

V
)\hf A@B.“O believers!

delicate production process. This is in agreemen vithhe

Save yourselves and families from afire, wl@ is mer Sfoé,‘m’er it are angels
%I do a»}&/ 2 Qmandcd " (Al-Quran.

o S
Q*,;Ulah has provided for you

stern and strong, they do not disobey A

At-Tahrim 66:6). Allah said in anoth

[which is] lawful and good. /tdWalq/,I Je

worship” (Al-Quran. An-Najl 16: 4) \"

acur of Allah, if it is Him, you

A

aglbeen @x)gnized globally for long for being a

Bread is a comm®n YNapd the

165
dfald}} ktional and staple food in various places
N

’

preferred fast food. h%yccollc al

(Umelo et al, 20 w COlglnglo@m all mealtimes by both adults and children.
~ . V . - . ~

As demand K daily bread coﬁ@nphon increases, its producers need to focus on

consume M action in order to keep the rising demand. However, bread quality is

lovw@idcrably when improvers are omitted (Osuji, 2006; Umelo et al, 2014).
Therefore, the bakery industries must arm themselves with the technical knowhow

to resolve the challenges associated with its physicochemical and sensory acceptance
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(Ndife and Abbo, 2009; Selomulyo and Zhou, 2007). The baking potential of wheat flour

is influenced by many factors including the type of wheat, protein content and wheat

processing. For bread making to be of good quality, flour must be capable Q%ing a

dough of satisfactory elasticity, strength and stability. : ,

Bread improvers are combine with flour to improve baking funthy. Reported

studies have shown that, bread improvers reinforce toleran ‘Mg the different
manufacturing stages. They effect rheological, fermentati 'oof' Ing process.

They make the process simple and seamless. Th;efor infpro plb@nwty
0

7) NProy; rha&come an

essential ingredient in bakery industries; it facilitages afy spe ssnéﬁ'nc (Umelo et

w010 \c—, 17

More research is needed in this a s 11 t bakers and consumers
for

standardization and quality output (Selomulyo and Zh

are to be met. Consumers need uood

maximize profit (Shittu et al, 20@7). N€nce, tl#re i pe r premlum bread improver as
/& :

a trade-off between the dem d a s Qin. y studies have been reported on

. orc)&yme as improver but no published

a blh 1le producer may aim to

bread production uww al a

research has studie dt l of For clal {improver on bread production.

S

A %U melo et al, (2%(®'p1-e5011lcd ascorbic acid and eggs as alternative
to polussiun ate (KB) in improvement of bread functionalities. The International

Agency earch on Cancer (IARC), 1986, 1999 established a link between KB and

cancer thusn 1992 the Joint FAO/World Health Organization (WHO) Expert Committee

on Food Additives in 1992 banned the use of KB as bread improver. Mouliney et al (201 1)
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conducted a study using wheat durum and fat as improvers of bread. They discovered that
their impacts as improver are not the same. Another study by Al and Halim (2Q13) used
natural formulated improver consisting of enzymes and emulsifier to COEM e for

sesame flour characteristic in composite bread. A

Many types of commercial bread improver exist in the markelwitlcif fering quality

'efm to determine the

rcial Yuproyr, evaluate

o

performance based on the type of flour used. This study, th

quality of bread in the presence of different brands of

differences in their functionality and access their impac@

3.2 Materials and Methods Vz

3.2.1 Baking Terminology (—) \>
% “
All-Purpose Flour: It is a blend ofim h,lMi% medium amount of gluten.

‘ 1 (
Autolyse: The rest period after a'shght ir itiﬁﬂ'j}@;ing. Its purpose is to allow for

passive gluten developmc@h ninyges th@'ldation of the dough, as well as the
\

development of enhan@yn fctj rlo (?é)in the development of extensibility for

shaping. k P 4

Baker’s Percagtad®: This is an imel?‘m—talonal language for bakers. It is a method of using

T
2q Py

numcri:‘c onships to present a brief snapshot of the characteristics likely to be present

in a doMg batter formula. It indicates the amount of each ingredient used as a percentage

of the amount of flour used. Flour is the basis of baker’s percentages because it is the main
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ingredient in nearly all baked goods and assigned the value of 100%. The percentage of

each ingredient is its total weight divided by the weight of the flour, multiplied by 100%.

Bread Flour: Flour made from hard wheat that has enough good-quality &m‘or bread

making. A
Crumb: The soft internal portion of bread, surrounded by crust. Vz
Crust: The external layer of bread surrounding the crumb. E

Gluten: The major protein found in wheat flour that formS\e sguctt fith bread and
| &

? L Y\."T

3.2.2 Raw Materials \%V ? f;é\

Diamond brand high gluten flour and Micy@? ; T

b 4
é(all-purpose) with protein
o S

content of 12.0 and 9.8% rcspecti@e thegdw y?xﬁ%'ﬂour selected for this study,
i N
iay i

YNS, Nona and Kijang w mmw# c ? s under test, other ingredients

include baker’s yeast, salt{ds ar
&)

*.ood @ﬂtechnology Department, Universiti Sains

15)

i y manufacturer as conditioner powder and

[slam, Malaysia N na7 é
dough soi‘tcnﬁ&nade fro cdfn stth and salt, Kijang from wheat flour, mineral salts,

holds the carbon dioxide produced by yeast.

All materials N&& li
¢

PO

&

emulsifi ‘\"n‘ch. flavour treating agent and enzymes while YNS was not specified.

S
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Table 3.1: The Commercial Improvers and Their Ingredients

Improver | Ingredients

Kijang- Starch Mineral salt | Enzymes | Emulsifier Flavm:x\zating

Brand 1 agent
Nona- Corn Mineral salt | - - -
Brand 2 | starch

YNS- Not specified

Brand 3 o,
For each flour type, there were four treatments, treatmcnté %for high and
| ]

all- purpose flour type respectively. Treatments A and 1 afaghe cong ol s qles the two

flour types accordingly. Samples B, C and D are hi en sadtples 1{1’1}3‘[‘1rst brand,

second brand and third brand of improver respe@ an‘ﬂ‘les 3 andé{‘e:)resenting all-
dt

4‘*
purpose samples with the first brand, secondm hird bggnd of@prover accordingly.

S
NS
0 =
“« Q-
3.2.3 Determination of Pcrcentage@n r Sg
N

Manual gluten washing was e%@ to de,crm' elth®Mmount of gluten present in each
4 &
flour. \ : N é.)
& N

Water (60% flour wc@:s ixedYigh f to form a stiff ball of dough, the dough
was wrapped witl &‘Y cI?ll andlitd stagdh was washed out under running water until
Q ) e 4

cleaned and cm\\ ater drained outéi’gn. the cloth.
\

T ined gluten (cream coloured particles) was made into ball and weighed

thcn@n pieces of foil in ovens preheated to 200 C for 30 minutes the volume and

weight of the gluten ball was taken upon cooling. Ball like structures obtained quantified

the amount of gluten present in each flour and their cell structures indicated that both flour
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are of good quality. The wet gluten was then quantify as a mass fraction of flour (AACC,

0 el weight of gluten pa &
gty weight oforiginal flour X 100 2)

3.2.4 Baking Procedure ?

The baking recipe for each sample of this study in baker’s pcrSggtag ithion of flour

o
N
was 100% flour, 2.25% salt, 60% water, 3.75% insta@east, 73 s‘g@\d 1.0%

d i
improver based on manufacturer reccommendation. wﬂm \ < i@bread using

2010).

The percentage gluten is calculated as follows:

w

the Straight dough method.

4

Ingredient
Flour

Salt

Water

Instant dry yeast
Sugar

Improver

A\ . by | )
C : ’ ? Q(';.)

: \

After weighing, :wlenls (’v d‘ied@&ed for 5 minutes in a Kitchen Aid mixer

V
00, USA) at low’&ed before water mixed and check for window test.

(Kitchen Aid

Dough :r@fcrred to proofer at 30 °C, and 70% relative humidity until it doubled in

size, g was done manually and the kneaded dough was transferred into baking pans

greased with fat and returned to proofer for second proofing before transferring into oven.
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Baking was done for 30 minutes at the temperature of 200 °C. The bread was allowed to

cool for a minimum of two hours before further analysis.

3. 3. 1 Loaf Volume and Weight

3.3 Baking Properties ! %\

Bread characteristics were evaluated by measuring the loa ’veiht, loaf volume and

specific loaf volume (SV). Loaf weight was measured aftereagoling toWemperature

"8
using a weighing balance. Loaf volume was measured u'@esee di c‘n@nethod

L 4 &
(AACC 2010). N
\
Rapeseed grains were loaded into an x withregliBfated rE’ until it reached

the marked level and unloaded back. Th%ad sa \Is\Was )‘éinto the box and the
N
measured rapeseed was loaded back agmg=rne re‘x‘nail glragaéd grains left outside the
an

box was measured using measurixmv'nde g 01'@215 loaf volume in cm?®. The

(
specific loaf volume was detem%yy w m‘lagolume by its corresponding loaf
\m l @,
weight (A-Saleh and Brcn& 2) Q/?
o
15)

\ ’ l
% 3
- l ? &
3.3.1.1 The Speci imegp é
P
Aof the loaf was o@ﬁated using the following equation:

The specific v\
oaf volume
S.V @m 3)
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3.3.1.2 Bread Density

The density was calculated as the ratio of the weight to volume.

volume of bread

Bread density —oghtof bread \2 ”

3.3.1.3 Loaf Height V

The loaf height was measured using measuring ruler. The re

to the bottom of the loaf at three different sides (left, midd

three points was recorded. é | _\(}
4 b &
V
Average height (Ha) =ﬂ£i_”§2_‘iﬁ Vz Q\ S‘ )

3.3.1.4 Average Weight Loss % \1 ,Q\
N
)] A
The dough and the baked loaf were & d, aifththe ercﬁ&eight loss was calculated
X |3 $
as:
(,) N
»zixj' o
rea

5 __ weight of do —welght o
%weight loss = % W 4‘-{00 ©)
\ ¢ ! O
el By
3.3.2 Crumb and olou 3
Ll =

The lristimulu.&ur parameter of @ﬁb and crust was measured with Hunterlab Lab

scan XE @neter. The results were reported as L* (lightness), a*(redness and

greenggss)- ynd b¥ (yellowness and blueness). The measurements were made in triplicate

and the means and standard deviations were reported. Slices from the center of each bread
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were scanned with a scanner (Canon Scan Lide 700F, Canon) as described by Skendi et al.

(2010) to obtain digital image of the crumbs.

3.3.3 Texture Analysis A
Crumb texture profile analysis was performed using a TA.XTPus % Express texture
analyzer (Stable Micro Systems Ltd., Surrey, UK) according to lheY!QC (2010) approved

method. Firmness testing was performed on bread loaves vere s olcd r five days.

. . ' .
About 25 mm thickness sliced crumb samples were u@he celfter erch(ggf using
a kitchen knife, samples were analyzed immediatév- extllciing#to % ent excess
moisture loss. V 0\ ,4\

Samples were compressed in dual gycleNsi c_:tgier probe with the

9 /s

3.3.4 Moisture Analysis \ j %
A N
The moisture content otw v s,c\s?\mbdédhc moisture analyzer (AND method).

About five g sampl Qﬂscg 164 ° ..gg{icale measurements were done and values
ax’ﬂalong with slan@dcvialions.

33,5181 ig Analysis

The results obtained were reported as the means of three loaf replicates. Analysis of

were reported as 1

variance (ANOVA) was used to compare the result using Minitab 16 software. Significant
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differences between the mean values were determined using Tukey’s test at a significance

level of P < 0.05. All determinations were performed in triplicate.

3.4 Results and Discussion A :

3.4.1. Gluten Content Determination

X

Gluten quantity of flour is a good indicator of measuring (g Wua 1(&/. The amount of
protein in flour is directly related to the amount of glutenggroduCed gCan b H'e(‘%q.'ZOl’l).

|

Hence, there are different types of flour with varying quiMgy. Hagd Mo wiﬁvhlgh protein

V
\5-38" %ile soft flour
)

The ball like structure obtained qgtia:dﬂl%rxof en present in each flour

“« Q-
and their cell structure were rcprcsenN of thel ity. ;m%’rcsull confirmed both flour

N
to be of high quality. The pc%zlcn at ch s§lurc are presented in Table 3.3

gl
s s
and Figure 3.1 rcspectivcl_\'&\ @

(—) l ¢ ,'l
Table 3.3: (‘ulutcgé‘f]:ositb;bqjjour

contents (14% protein) have a roughly estimatqQvet lulcv

ranges from 24-28% (AACC, 2010). \c')

"7
Q&V
93

Flour type Wet gbi¥én (%) Dry gluten (%)
38.20").08 28.00%:2.00
27.27°+2.00 14.07%+2.00
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had higher

wlr retention compardd to other samples.

e 2 had the lowest value for both volume and weight. Volume and specific

volume OF sample 3 were higher compared to the other two samples and had the highest
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value of percent weight loss implying that it could not retain moisture well like other

samples. This will have direct negative effect on texture and crumb structure of: le.

Table 3.4: Loaf Volume, Specific Volume, Density, Weight, Loaf Height %\%’centage
Weight Loss of All-Purpose Sample Produced with Different ImproverA

Sample | Volume (| Specific | Density Weight a: % weight
cm?) volume (| (g/cm?®) | (g) t loss (%)

cm’/g) cm),
1 430.94=1.5 | 0.85£0° | 1.17+ 506,708 W8.6440.20 | 10.56+0.2
ob 0.01° 09° ‘ 0°
P

2 421.19+1.3 | 0.89+0.01 | 1.14=0.01 1% ﬁ.iq_\tﬁjil.%
6° b b il
’ v
2 4

3 446.81%3.5 | 0.90.01° [ 1.
1 b

o

Means in the same column with the sae sup€rsadpg aT pt ggﬁ'lﬁcantly different at
(P>0.05). ) o (‘}&

“« Q-
Sample 1= bread + Kijang improvN‘m"r eadd&ﬁona improver; Sample 3=

T N
bread+ YTS improver I §
) \" &
Bread sample N jom
weight and loaf @ﬂmp!@/\
&y 1t
e gl

weight loss. Sa& obtained th %@ value for volume, specific volume and highest
N

percent WC%NSS. Sample C had the highest specific volume, an important indicator of
y

Yi et al, 2009).

iﬁcﬁighest volume, lowest density and percent

bread q

The obtained result suggests that sample A and sample C showed better result when

compared with sample B. However, highest volume exhibited by sample A with greater
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moisture retention as indicated by its lowest percent weight loss adds value to the sample.

Greater moisture retention creates better crumb structure. Shittu et al, 2007 explained that

volume is a consumer judging characteristic, higher volume loaf gains 1@;116 and
justified for price paid. A

Table 3.5: Loaf Volume, Specific Volume, Density, Weight, Loaf%ig‘. and Percentage
r

Weight Loss of High Gluten Samples Produced with Different I S

Sample | Volume Specific | Density | Wej af % weight
(cm?) volume (g/ em®) | (g) loss (%)
(cm*/g) ), DN o
A 550.65+2.05° | 1.03£0° | 0.97+0° +3. t).l 37729199
'd X
B 407.11£4.26° | 0.78%0.03 0K 05:&R7 [ 023+
C a a !\ 0.103
y %
C 502.69+2.42" | 0.96+0.01 . @:{:0.33 8.74+0.01
a 8 4\. b
&

Means in the same column with th

(P>0.05). \ \S"

Sample A= bread + Kijang %zr; Sanfple =llx§+ Nona improver; Sample C=

bread+ YTS improver l \'. ‘;éj/
Comparing the @ur Qmpl@*om high gluten flour produced greater
LSO M IR o e .
loaf volume, weighmad k€igh Dy e 1o @purpose samples. Loaf volume is associated
Cilin 1@

to the quantity lity 01’ p our used for baking (Shittu et al, 2007). Higher
AN &

loaf” volun N»read creates a les™ense, optimally developed and functional gluten

struct elo et al, 2014). This leads to better crumb resilience and moisture retention,

and th re. a softer crumb (Umelo et al, 2014; Yi et al, 2009).

In the two flour samples, samples with the second brand of improver showed little

effect compared with others. Samples with the third brand of improver showed better
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performance but of less quality to samples with the first brand of improver. This implies
that the improvers efficiency on flour was on the order of first brand > third brand> second
brand. It was observed that improver impact greater height in bread but in a NY;)rder
as sample 3 gained more height than sample 4 while sample B recordg@ast height.
This confirms the findings of Mouliney et al (2011) on wheat durum a t as improvers

of bread. They revealed that their impacts as improver are differwy

Specific volume is an important parameter as it i iated @lgh inflating

¢
lon and

ability and oven spring and extremes in its values affe@agrumb

ruct e'((
A
s obiltigedfh all §¥mples with
g W, Y\J
est s in high gluten

2

s nlgignificant difference

Zghal, 2001; Yi and others 2009). Higher specifi

improver compared with the controls. Sample
while sample 4 scored best in all-purpose flo vever, th
in brand B improver in the two flour testgg. o \&
“« O
Bread with high density iglow v]l o~\ith le isible air pockets due to the

compact crumb structure re% ced \}(!%bof the bread as transformation
proceeded (Scanlon and k&ﬂﬂ@ithai éﬂ, 2002). Smaller values of specific

structure while l@ﬂue; i dic;l’e Iﬁ ain airy structures (Sharadanant and Khan
:

2003). \A S

¥.ves an indication of the size and ratio of air cells to solid product while

o

the @;c weight loss is associated with the loss of moisture and entrapped CO2 from

the dough matrix (Ndife et al, 2013). Therdthai et al. (2002) confirmed that weight loss

—
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during baking to be due to water evaporation in the outermost layer of dough because of

Crust colour is a good indication of bread quality especially b%{onsumers. It is

associated to chemical reactions including Maillard reactioganwmelisation during

baking (Dimuzio, 2010; Nielsen, 2010; Therdthai et al, chteristic of
]

bread prepared from both flour using the three it@s evigence
4

development of crumb and crust of samples. Y. \

formation of the crust.

3.4.3 Crust and Crumb Colour L*, a* and b* Values of Bread

wiactory

P&
Ay

CRUST ’

Sample | L* a*® z b* 157 a* b*

1 69.36+0.94° :' , 78 0F 1€36.63+0.2 | 0.490.11" | 18.4+0.1
0.71d|“e% L& 5

2 63.45+0.04° 03%0.60 | 32#b6+04 74.37+0.2 | 0.83+0.01° | 17.46=0.
\% . Cj\</ 6:1[\3 f O7f

3 57.0+1.13 - 72.23+1.3 | 1.66+0.06° | 20.90+0.
2bc 40d

Means in the sape N gl superscript are not significantly different at

(P>0.05). \
According to Table 3.6, addition of improver increase the L" values of both crust

and crumb in all samples from all-purpose types. the greater the L’ value, the lighter the

colour. There was no significant difference in the brightness among samples of high gluten
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flour. ANOVA showed significantly differences in the L*, a*, and b" values for the crusts

of bread samples made from all-purpose flour. T

Variability in the improvers resulted in an increased in the ligh ") and
. . * ~ . . .-
reduction in the redness (a’) of High gluten samples. Less significant changes¥ere found

in the lightness component (L") of produce from high gluten (Table Zw;'le redness (a")

1t 1?3” samples.

Modifications in the crust colour increased drasticalfgin cs&d?ose flour

Ng
samples. Therdthai et al, (2002) recommended an aver. ust valug of@hitt hk‘;‘:\d as 54
Y'

and yellowness (b") values of the crust were significantly diffe

’

Tﬁg&ge. Y\.’

lteéead Samples

to 62 (L" value). The result of this finding is in consistyl witl

V

Table 3.7: Crust and Crumb Colour L*, a*, s of Hi

A

CRUST
Sample | L* A‘Q a* b*
A 58.78+0.30° 1.41+£0.19 | 18.57+0.5
c 7d
B 56.25+0.76° 1.54+0.04 | 19.49+0.2
c 9cd
C 57.0+1.18° 1.05+0.18 | 18.51+0.1
oa c Sd

rscript are not significantly different at

Texture andlysis is an objective physical examination of baked products and gives direct
information on the product quality. Improver addition enhanced bread specific volume,

improved bread appearance, and textural properties of bread. Crumb firming is one of the
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most obvious and important manifestations of bread staling. Bread with and without
improver were analyzed to assess bread qualities. The firmness values of lyead are

presented in Table 3.8 and 3.9. The result obtained indicated that there is CM stical

difference among all samples (p>0.05). A

Yv

Table 3.8: Firmness of All-Purpose Bread Samples

Treatment Firmness (g

1 610.26+5.25' A
2 SISA0EITNG' | \d
LI~
3 731.4048%, 72" ' | a,.,\‘
Means in the same column with the same supensc; not ?o!iﬁ ntlyqlﬁ’n.rent at
(P>0.05). N

43
The mechanism of crumb-firming h& linked ¢ the @Mer of moisture
A,

between gluten and starch as part of th e Il a Scc;_)ﬁ()lwena et al, 2014),

however, it is impossible to relate fi frm\ serve is sj{ty to staling since the initial
softness of the bread was not q|c tifand firt nes?dpr% ifferent storage days was not
assessed because the firmnes alue y i not anslated into a freshness rating.

& N

\ ¢ ! (.gj
) B

2055
ch nJBread ples
P ‘§m

Table 3.9: Firmnes

"

Treatment

\(,}? Firmness (g)

s 486.44+19.69°
488.28+80.04°
470.31+4.09°

Means in the same column with the same superscript are not significantly different at

(P>0.05).
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Texture is the absence of flaws, in the quality of food produce. Textural properties
of foods are identified by consumers as vital quality indicators that contribute t0 product
acceptability (Selomulyo and Zhou, 2007; Upadhyay et al, 2012). CompressE have

been employed to assess textural property of bread (Nielsen, 2010). A

The knowledge of textural characteristics of food is essential in\ghs ring product

quality that can display satisfactory quality to consumers. Based ledge of product

mechanical properties, it is possible to predict the perceived JeXWie o{l a food from the

interaction between its mechanical properties and the pg oMﬁ@n the

s

treatments 1 to 3 (Table @d t ' able 3.11) accordingly.
¢
Table 3.10: Moistur: nt off Sar ]
'3
’

Samples NvMoisture content (%)
e

| 34.86+0.18°

2 36.83+0.41"

3 34.4440.11°¢

Means in the same column with the same superscript are not significantly different at
(P>0.05).
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Higher values of moisture content were obtained from high gluten samples compared to
all-purpose samples (P<0.05) though all samples’ values were within the mean value of
bread moisture content of 36.65%. This result on moisture content is not difl @1056
reported in literature (Mandala and others 2007; Ndife et al, 2013). Lawre% Adewumi
(2012) reported in their study that moisture content within the avemf 36% is an
indication that the products will likely have good stability, whia@cxtend their shelf

life. '

Table 3.11: Moisture Content of Samples from High Gl
Samples Moisture

A 36.87+0.

B

C

Means in the same column with the s cantly different at
(P>0.05). K

Higher moisture CK R
gluten products has th

(Gallagher and oth Qﬂ

3.5 Discussi \

ComparitNQY samples, all the brands of improvers increased specific volume and loaf

height of treated samples. The good performance of the improvers in both flour is consistent

with the study by Umelo et al. (2014) who found that, bread produced with dough improver
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have good physical and sensory attributes like poor volume, taste, flavour, crust colour,

crumb texture and crust texture (Umelo et al, 2014). T

Brand A improver had contradictory performances in different ﬂou@nheless

eci!xbvolume. In

third brand of

was the most effective. In the high gluten flour, it produced the highest s

all-purpose flour, it experienced a significant lower volume compar

the improvers. This could not be explained due to lack of inf!!nmn this third brand

component. Like all other research done on bread improv ra anended by

]
suppliers was used as a guide and all improvers were treat W the sgme v ay -f)\

d iy
Brown crust in bread is a result ofnon-enzym:w 'n\\Q 10n @M’een amino
acids and reducing sugars ((Dimuzio, 2010). Un@m)’

in the dough, resulting in crust darknestincre se l'hc\lTp

carbohydrate profile of the dough: hen%nch!h st cépur.
Crumb colour is related to € O §rum cell structure which affect

. o I & . . . b .
the way that light reflects from ¢ of bregtl. 0 significant difference in bread

samples from high glutc&m \rllilc reas lightness observed as improver

ch pt'g{mes more sugar

as do not change the

The functi &'ol‘ ‘p b.zyil pr: odiﬂ“ers, depending on flour types and
:

processing. ThereNe, application of thg},gz improvers to a particular flour requires further

~N
baking trials.?\ {er studies with sensory test panel are needed to quantify differences in

charu@.
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3.6 Conclusion

This study showed that acceptable bread could be produced from both all-purpo e?ﬂlgh
gluten flour using any of the three commercial improvers with brand A and ¢ g better
results in the physicochemical characteristics of the bread. They produ?@ead samples

with higher volume, better crust and crumb colour, with acceptable crw d crust texture.

Since brand C was not labelled, its component could n ;cer'ained. However,

it is impact, especially on all-purpose flour suggested it 9wprgpabl maiﬁ,some

emulsifier, enzyme amylase that work on starch comp

7
added protein to the gluten content of the flour. Vq \

48'

The overriding effect of the first and th d of impgyvers @%1 the second brand
of improver could be traced to the pre ik éenzymes in the brand
formulation. High water-binding ca f sa epo to impact negatively on
dough formation and bread qualj hamed’>t alg2p1 @ohamed etal, (2010) avoided

[

the use of both sugar and salt i epc ra ast- l@éned banana because of high sugar

content of banana powd em ye uggé‘! modification of recipe if the second

c I S
brand of improver is jepe ued o
?) ¥
When con & the effeCts of c iree improvers on the bread characteristics such
as, crust, cru lom texture and specnﬁc volume, the third brand of improver was the
most all-purpose flour however, the first brand improver resulted in overall best
in the two ﬂoun tested. It was observed that the three improvers differ in their ability to

effect flour. The type or composition of improver that one uses to improve bread is,

therefore, of utmost importance.
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In conclusion, the significant differences in the characteristic of bread samples
indicate differences in the composition of improvers. The choice of improver isglgrefore
very important in respect of flour type. It could be speculated from the 1'e51cm though

brand C improver can be employed in all-purpose flour, brand A is 1116*& suitable for

both high gluten and all-purpose flour. Vz
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