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Table 1 Research treatment

Treatment Formula

TO Blank

T1 Corn flour 5% + glucose oxidase 0.05 % + lipase enzyme 0.05 %
T2 Corn flour 10% + glucose oxidase 0.07 % + lipase enzyme 0.07 %
T3 Corn flour 15% + glucose oxidase 0.09 % + lipase enzyme 0.09 %
T4 Corn flour 20% + glucose oxidase 0.11 % + lipase enzyme 0.11 %
T5 Corn flour 25% + glucose oxidase 0.13 % + lipase enzyme 0.13 %
T6 Corn flour 30% + glucose oxidase 0.15 % + lipase enzyme 0.15 %
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Table 2 Chemical properties of wheat flour containing different amounts of corn flour, glucose oxidase
and lipase enzymes

Moisture  gluten Gluten Ash Falling Pr Acidity
Treatment (%) (%) Index(%) (%) Zeleny (S) (%) pH (%)
To 8.46 + 23.60dﬂ: 70.50 + 0.61 + 17.00bﬂ: 478.0(% 10.92bﬂ: 7.17 + 1.00 *
0.09 0.20 0.00° 0.15 0.15 +0.15 0.06 0.06 0.08
1 8.74 + 25.80 + 70.50dﬂ: 066+ 1600+ 47000 1065+ 7.16+ 1.00 +
0.06 0.30° 025 0.20° 0.20° +0.20° 0.25° 0.05 0.25°
o~ 888+ 2530+ 7130+ 073+ 1600+ 460.00 1033+ 711+ 1.00 +
0.05° 0.10° 0.11° 0.15° 0.15° +0.15° 0.31° 0.06 0.08?
T3 901+ 2510+ 7350+ 075+ 1600+ 45500 1021+ 711+ 080+
0.25° 0.25° 0.15° 0.20° 0.20° +0.20° 0.10° 0.08* 0.08°
T4 923+ 2480+ 7380+ 086+ 1500+ 43800 1000+ 700+  0.80+
0.08° 031° 0.20° 0.13¢ 0.13¢ +0.13° 0.09° 0.25° 0.09°
s 941+ 2430+ 79.00bﬂ: 0.89 + 14.00dﬂ: 440.0(31 9.70 + 696+  0.80 +
0.25° 0.25° 0.15 0.25 0.25 +025 0.06 0.08° 0.06
T6 948+ 2360+  88.00+ 095+ 1400+ 43450 924 + 696+  0.80 =
0.08* 0.31° 0.20° 0.11° 0.11° +£0.11° 0.09 0.05° 0.05

a, b, ¢ and d; numbers with non-common letters indicate a significant difference (p<0.05)
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Table 3 Results of wheat flour dough extensograph test containing different amounts of corn flour,
glucose oxidase and lipase enzymes

Treatment ab‘svoilt)i;on Spread time Stability time Mechanical Mechanical FON
(%) (min) (min) tolerance (12 min)  tolerance (20 min)
TO 5140+0.20°  1.30+0.097 3.20+0.10° 145.00 = 1.10® 163.00 + 0.95% 14.00 £ 0.00¢
T1 5040 +0.30°  1.50+0.06™ 2.70 £0.15% 157.00 + 0.95%® 187.00 + 0.67° 13.00 + 0.25°
T2 5230+0.10°  1.60+0.05° 230+0.10" 176.00 + 0.95° 189.00 + 0.60° 12.00+£0.11"
T3 51.10+£0.25°  1.60+0.25° 220 +0.25¢ 126.00 + 0.57° 135.00 + 0.95° 16.00 £ 0.15°
T4 5090+0.31°  1.80+0.08° 2.10+0.15™ 177.00 + 0.69% 201.00 + 0.60* 19.00 + 0.20°
T5 5150+0.25"  1.60+0.25° 1.90 +£0.25% 188.00 + 0.57%® 201.00 + 0.95% 17.00 + 0.15"
T6 5220+031°  1.40+0.08% 1.80 £0.15¢ 211.00 + 0.69° 239.00 + 0.60° 12.00£0.20"

a, b, ¢ and d; numbers with non-common letters indicate a significant difference (p<0.05)
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Fig 1 Results of wheat flour dough extensograph test containing different amounts of corn flour, glucose oxidase
and lipase enzymes
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Table 4 Results of dough sensory evaluation analysis containing different amounts of corn flour, glucose
oxidase and lipase enzymes

Waas &L&j)‘ @L‘S—i—\'

Day /Treatment T0 T1 T2 T3 T4 TS T6
5 1 4+010"  4£015"" 4+032" 5+020"  5+021"  4+010"  3+030%
= 3 3+020%  3+0.10% 4+021% 4+0.12°%  5+0.15*  4+0.10" 3+0.16%
© 5 24010 2+0.12 3+0.30" 3+£0.12°  4+022"  4+033% 3+0.15"
o 1 2+£0.10"  3x0.15% 4032  5£020*  5+051* 5£0.10"  4+030™
z 3 2+020°  2+0.10" 3£021"  4+0.12"  4£0.15%  3+0.10" 2+0.16%
= 5  1+0.10% 2+0.12* 3+0.30" 4+0.12" 4+022%  3+033" 2+0.15%
£ 1 4+0.10* 4+0.15* 4+032% 3£020%" 44051 4+0.10% 3+0.30*
£ 3 4+020"™  3+0.10" 3+0.21% 3+0.12% 3+0.15*  1+£0.10" 1+0.16"
— 5  3+0.10 2+0.12**  2£030%A  2+0.12%% 2+022%% 1+£0.33% 1+0.15%A
w 1 4+0.10* 4+0.15* 4+032% 3+0.20% 44051 4+0.10" 3+ 030
< 3 4+£051**  3+0.10" 3+£021% 3+£0.12% 3+£0.154 1+0.10" 1+£0.16"
© 5  3+0.10 2+0.12**  2£030%4  2+0.12%% 2+022%% 1+033% 1+0.15%A
° 1 42010  4+0.15" 4+032"  5+£020"  5+051"  4+0.10™ 3+0.30%
EE 3 3+£020" 3010 4£021"  4x012"  5:£015"  4£010"  3+0.16"
= &
3 g 5 2£0.104 2+0.12% 3+0.30% 3+£0.12%  4+022%  3+033" 2+0.15%

a, b, ¢ and d; numbers with non-common letters indicate a significant difference (p<0.05)
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Enzymatic treatment of wheat flour is an interesting function to improve its
functional properties. Because enzymes with different biochemical activities can
have synergistic effects on dough behavior or product quality, the individual use and
combination of enzymes used in bread production processes is important today. The
aim of this study was to evaluate the synergy of glucose oxidase and lipase enzymes
in physicochemical properties of barberry flour and bread formulated with relative
replacement of corn flour. Treatments in 7 groups (TO control sample, T1 containing
5% corn flour 0.05% glucose oxidase 0.05% lipase, T2 containing 10% corn flour
0.07% glucose oxidase 0.07% lipase, T3 containing 15% flour Corn 0.09% glucose
oxidase 0.09% lipase, T4 contains 20% corn flour 0.011% glucose oxidase 0.011%
lipase, TS5 contains 25% corn flour 0.13% glucose oxidase 0.13% lipase, T6
Containing 30% corn flour (0.15% glucose oxidase (0.15% lipase) were prepared).
The chemical results of the treatments showed an increase in moisture, ash and
gluten index so that the highest amount of the mentioned factors was observed in T6
sample. Zellini number, phallus number, protein and gluten showed a significant
decrease. Farinograph test results showed no significant water uptake, reduced
spreading time and resistance with increasing corn flour replacement percentage in
the treatments. The tensile strength of the treatments in the extensograph test showed
an increase and a decrease in tensile strength and tensile strength of the treatments,
respectively (p<0.05).

Histological results showed that the use of lipase enzyme and corn flour reduces the
stiffness of the treatments. While the addition of corn flour caused the doughs to stick
and the enzymes were ineffective. The elasticity of the doughs was also improved by
the addition of glucose oxidase. The results of sensory evaluation introduced T4
treatment as the superior treatment.
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