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Table 1 Central composite design of samples

based on RSM model
Run A:TG B:GO C:AM D:XA
(ppm)  (ppm)  (ppm)  (ppm)

1 30 0 50 100
2 0 0 0 100
3 15 15 25 50
4 30 30 0 100
5 15 15 0 50
6 0 30 0 100
7 30 30 0 0
8 0 30 50 0
9 0 30 0 0
10 30 15 25 50
11 30 0 0 100
12 30 30 50 0
13 15 15 25 50
14 15 0 25 50
15 30 0 0 0
16 15 30 25 50
17 15 15 25 50
18 0 0 50 100
19 15 15 25 100
20 0 30 50 100
21 0 15 25 50
22 30 0 50 0
23 0 0 0 0
24 15 15 25 50
25 15 15 50 50
26 0 0 50 0
27 15 15 25 0
28 30 30 50 100
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2. Central composite design
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Table 2 Tests of bread flours used as control sample

bran Particle size (%) Dry
Flour  Humidity Ash extraction . OnSieve  OnSieve On Sieve Gluten
Type (%) (%) percentage Under Sieve 125 180 475 (o) ~ Glen Index
o, 125 microns . . . (%)
(%) microns microns microns
Lavash  12.6+0.7 1+0.02 15£1.0 48.5+3.9 31.5+5.8 1842.1 2+0.2 25+1.5 10+£0.3  65+3.3
Barbary 12.9+0.3 0.85+0.01 18+0.9 56.6+4.7 26+4.1 15.6+0.8 1.8£0.1  27.4£1.3 11.240.4 79+6.4
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Table 3: Falling number test results

The results related to the falling number  The results related to the falling number of
of Barbary bread flour Lavash bread flour

The model _ FN=+404.64010 -5.65973* AM -0.035000
suggested by the FN=+516.53382+0.15407 G02- £TG * AM-0.018667 * TG * XA -
software 6.57978AM +0.075362x AM 0.010200* AM * XA +0.084406* AM>
F value of the model 16.92° 14.64°
F value of the 0.0012" 0.007™
disproportion
R*Value 0.94 0.94
R%,qj Value 0.89 0.87
AM
Significant effects of GO TGXAM
the enzymes on the AM TGxXA
model AM? AMXXA
AM’

*Trans Glutaminase (TG), a-Amylase (AM), xylanase (XA), Glucose Oxidase (GO)
*S: significant, ns: Non Significant (P-value < 0.05)
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Fig 2 The significant binary effect of AM&GO
enzymes on Falling number of Barbary flour
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Fig 1 The significant effect of enzymes on Falling
number of Lavash flour: a) the binary effect of
AM&TG, b) the binary effect of XA&TG, c) the
binary effect of XA&AM
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Fig 3 The significant effect of enzymes on FQC of
Lavash flour: a) the binary effect of GO&TG, b)
the binary effect of AM&TG, c) the binary effect

of AM&GO
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Table 4 Farinograph water absorption results

The results related to water absorption of  The results related to water absorption of
of Barbary bread flour Lavash bread flour

The model suggested by ~ Water Absorption=+55.20992-0.026667  Water Absorption =+56.87242 -0.022472
the software * AM +7.77778E-003 * XA * AM+8.04167E-003* XA

F value of the model 28.77° 4.26°
F value of the 0.71" 181.63°
disproportion
R*Value 0.7 0.61
R%,; Value 0.64 0.54
Significant effects of the XA XA
enzymes on the model AM AM

*Trans Glutaminase (TG), a-Amylase (AM), xylanase (XA), Glucose Oxidase (GO)
*S: significant, ns: Non Significant (P-value < 0.05)
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Table 5 Farinogram qualitative index results

The results related to the FQC of Barbary  The results related to the FQC of Lavash

bread flour

bread flour

The model suggested by FQC =+41.47766+0.79134* TG+0.29703
* AM-0.019002*TG2

the software

F value of the model 3.19°
R’ Value 0.63

Rzadj Value 0.53

TG

Significant effects of the

enzymes on the model AM

TG?

FQC=+37.66244+0.64428*TG
-0.10016*GO+0.46101*AM
-5.00000E-003*TG*AM
432°
0.95
0.87
TG
GO
AM
TGxAM

*Trans Glutaminase (TG), a-Amylase (AM), xylanase (XA), Glucose Oxidase (GO)
*S: significant, ns: Non Significant (P-value < 0.05)
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Fig 4 The significant binary effect of AM&TG
enzymes on FQC of Barbary flour

Table 6 P index results of alveogram

The results related to the P index of
Barbary bread flour

The results related to the P index of
Lavash bread flour

The model suggested by
the software

F value of the model 2.59°
R%,; Value 0.6
Rzadj Value 0.37
Significant effects of the AM
enzymes on the model GOxXA

p=+58.90079 -0.13750 * AM -
4.58333E-003 * GO * XA

ns

*Trans Glutaminase (TG), a-Amylase (AM), xylanase (XA), Glucose Oxidase (GO)
*S: significant, ns: Non Significant (P-value < 0.05)
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Bread is the main food in providing energy and protein in the diet of Iranian
society. Therefore, the consumed bread must be of good quality, and one of the
effective factors in its quality is the consumed flour gluten quality and quantity,
which unfortunately, these factors are not desirable for wheat produced in Iran.
One of the ways to decrease this problem is to use enzymes in the bread
production flour. In this research, the effects of adding glucose oxidase (GO)
and trans glutaminase (TG) enzymes in amounts of 0 to 30 ppm, a-amylase
(AM) in amounts of 0 to 50 ppm and xylanase (XA) in amounts of 0 to 100 ppm
on rheological properties of the Barbary and Lavash bread dough were prepared
and analyzed using the response surface method (RSM) and the properties of the
resulting dough were studied by farinograph, Falling number and alveograph
rheological tests. The results of statistical analysis using Design Expert software
showed that in different amounts of TG and GO, increasing AM caused a
decrease in falling number. AM and XA decreased the amount of water
absorption based on farinograph, but their interaction was not significant. At
high amounts of AM and TG, farinograph index (FQC) was at its highest value.
The increase of AM decreased the P index of the alveogram, whereas, the
increase of GO and XA when used individually increased this parameter. The
interaction effect of the last two enzymes was also significant and the median
value of both which decreased P index. In Barbary and Lavash bread, the values
of TG and GO in the maximum amounts (30 ppm) and AM in the values of 16
and 23 ppm were the most effective. The effect of XA enzyme was not
significant in Barbary bread, but 23 ppm of XA showed a positive effect in
Lavash bread.
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