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Table 1 Chemical properties of flour to
produce bread

Property Amount (%)
Dry matter 85.63
Humidity 14.37
Protein 11.55
Fat 1.38
Ash 1.38
Insoluble ash 0.0388
pH 6.43
Acidity 2.22
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Table 2 Formulation of Sangak Bread production

Bread contains 5%

Bread contains 10

Ingredient Bread (control) starch % starch
Flour 270 g 255.8¢g 240 ¢
Yeast 405¢9 4059 4059
Salt 4,059 4.05¢ 4059
Water 240 mL 240 mL 240 mL
Starch 0 14/2 ¢ 309
Gluten 0 059 1lg
Table 3 Coded samples of produced breads
Number Sample Code Compounds (Description formulation)
1 C Sangak flour alone (Control)
2 S5 Sangak flour + 5% Starch
3 S10 Sangak flour + 10 % Starch
4 MS5,0.3 Sangak flour + 5 % Starch Cross-linked 0.3 % Wheat
5 MS5,0.5 Sangak flour + 5 % Starch Cross-linked 0.5 % Wheat
6 MS5,0.7 Sangak flour + 5 % Starch Cross-linked 0.7 % Wheat
7 MS10,0.3 Sangak flour + 10 % Starch Cross-linked 0.3 % Wheat
8 MS10,0.5 Sangak flour + 10 % Starch Cross-linked 0.5 % Wheat
9 MS10,0.7 Sangak flour + 10 % Starch connection 0.7 % Wheat
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Fig 1 The amount of acrylamide in bread
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Table 4 Farinograph properties of samples

Treatment Code The loosening Stability  Expanding time Water
(FU) (min) (min) absorption
1 C 26 10 5.8 53.8
3 S10 87 6.6 3.4 52.8
6 MS5,0.7 50 9 4.7 52.2
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Fig 2 Process changes of property water absorption
dough
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Fig 4 Process changes of dough stability
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Table 5 Comparison of mean Firmness of bread

Treatment Firmness (g) Firmness (g)
12 hours 36 hours
C 122.75 + 7.25 ¢ 108.33+8.5A¢
S5 231+ 9%° 320+ 57 AP
S10 177 + 14.5 A 244 + 255 4°
MS5,0.3 138 + 5 B¢ 253.63 + 41.47 A¢
MS5,0.5 148.83 + 5.25 B 363 +55.934°
MS5,0.7 928 + 120 ™ 608 + 17.582
MS10,0.3 127.33 £+ 2.52 A¢ 1445 + 9.58 A9
MS10,0.5 202 + 1 B« 328 + 45 4P
MS10,0.7 367.23 +21.254° 155.17 + 41.29 B

Results as mean + SD of three replicates is reported values. Non-subscribers Subscriber lowercase and capital
letters in each column, each row represents a significant difference in the 05/0> P.
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Table 6 Comparison of mean Color index

Treatment 12 hours 36 hours
L a b L a b

C 56.07 + 3.52 ¢ 6.57 + 0.447® 21.2 #1.23%¢ 51.98 +6.63 A 7.98 +1.13 "¢ 20.45 +1.59 *°
S5 56.62 + 1.22 A 6.6 +0.91 A% 21.66 +0.44 A2 55.07 + 1.71 Bab¢ 7.4 +049% 21/56 + 1/05 A2
510 58.08 +0.04 A 387 +0.01 A% 18.99 + 0.04 A 54.59 +0.39 B¢ 2.98 +0.04 B¢ 18.15 +0.23 A
MS5,0.3 61.84 +1.114¢ 49+131°% 2044 +0587%  5655+1055°%  468+216”°  20.36+0.06 A
MS5,0.5 54.22 + 2.67 A% 488 +1.2"% 19.65 + 1.9 A% 60.07 + 0.3 42 5.25 +0.29 Ab¢ 21.47+031%
MS5,0.7 48.94 +0.28 Af 7.6+0.05% 17.93+0.19%¢ 50.22 + 0.07 B¢ 6.6 +0.02 B2 18.54 +0.04 A
MS10,0.3  60.41+1.16 4% 3.61+0.24 5 19.06 + 0.09 B 57.81+0.14 A% 5.11+0.244° 20.41 + 0,02 A%
MS10,05  53.44 +0.05 ¢ 4.85 + (.22 B 18.11 + 0.03 B 53.42 +0.28 A 556 +0.03%% 1943 +0.24 A%
MS10,0.7 51.89 +0.13 ¢ 5.91+0.025°  18.44 +0.07 A 41.08 +0.14 B¢ 6.62+0.02°® 15977 +0.07 %

Results as mean + SD of three replicates is reported values. Non-subscribers Subscriber lowercase and capital
letters in each column, each row represents a significant difference in the 05/0> P.
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One of harmful compounds formed during food processing is acrylamide that threat human health.
During the preparation of Sangak bread that is one of the most important nutrients valuable there is a
risk of acrylamide. Starch has an important role in the texture of many food products, and chemical
modification is a main way to increase its use in food. This study aimed to investigate the effect of
cross-linked wheat starch on bread quality and reducing acrylamide. For this purpose, wheat starch
with different percentages of Phosphorus Oxy Chloride (POCI3, 0.3, 0.5, 0.7) has cross linked and
was added to flour 5 and 10 percent. Farinograph properties, texture analysis and color of bread
during storage amount of acrylamide were determined. Cross-linked wheat starch (0.7% of POCI3)
had the least amount of acrylamide in bread at 5% modified starch level. However, hardness of
previous bread sample increased and showed a darker color than others. Above results demonstrated
that cross-linked starch reduced water absorption and dough stability and increased development time
of flour.

Keywords: Acrylamide, Cross-linked starch, Wheat starch, Sangak bread
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