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Tablel Independent variables and levels used to optithieelegree of hydrolysis of soy protein

hydrolysate
Independent variables Levels of variables
- -1 0 +1 "+
Time(minute) 27.5 65 120 175 212.49
Temperature (°C) 39.93 43 47.5 52 55.06
Enzyme activity(AU/kg) 29.66 45 67.5 90 105.34
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Table 2 Experiments set up for antioxidant activity (supede free radical scavenging) in the
Central composite design

superoxide free

radical scavenging Enzyme activity time temperature oo
%) activity (X3) (X2) (x1)
44.17 -1 -1 -1 1
46.22 -1 1 -1 2
39.13 -1 -1 1 3
44.76 -1 1 1 4
42.02 1 -1 -1 5
38.25 1 1 -1 6
41.95 1 -1 1 7
50.14 1 1 1 8
55.06 0 -1.6818 0 9
49.96 0 1.6818 0 10
37.84 0 0 -1.6818 11
44.63 0 0 1.6818 12
31.80 -1.6818 0 0 13
34.12 1.6818 0 0 14
54.03 0 0 0 15
60.90 0 0 0 16
65.23 0 0 0 17
66.08 0 0 0 18
65.35 0 0 0 19
62.30 0 0 0 20
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Table 3 Analysis of variance (ANOVA) of quadratic modesudted by response surface method for
superoxide free radical scavenging

source If:)egree of Sum of Mean square F value P
reedoom squares
model 9 2056.98 228.55 13.63 0.000
temperature 1 20.52 20.52 1.22 0.295
time 1 0.91 0.91 0.05 0.821
Enzyme activity 1 0.29 0.29 0.02 0.898
temp * temp 1 699.07 699.07 41.68 0.000
time * time 1 127.85 127.85 7.62 0.020
enzyme *enzyme 1 1409.73 1409.73 84.05 0.000
temp* time 1 30.19 30.19 1.80 0.209
enzyme* temp 1 41.95 41.95 2.50 0.145
time * enzyme 1 1.33 1.33 0.08 0.784
Residual Error 10 167.73 167.73
Lack-of-Fit 5 65.20 65.20 0.64 0.684
Pure Error 5 102.53 20.51
total 19 2224.71
Jdes (& Jsdz) cul o (gols gm0 a5 L 5 Al sl Table 4 Regression coefficients of estimated
_ . model by analysis of multiple regressions in
Mo S bl sole order to predict the equation model of
donS| s g 3131 IS5 Slee i = independent variables in superoxide free

WYL CYAVA X2 S VATE X2 A/AG e X radical scavenging evaluation.

Variable model Coefficient
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Optimization of factors affecting the antioxidant activity of soy
protein hydrolysate by response surface methodology

Etemadi, M., A.R. Sadeghi Mahonak 2 M. Ghorbani %Y. Maghsoudlou ?

1. Department of Food Sciences and Technology, &otniversity of Agricultural Sciences and Natural
Resources
2. Associate Prof., Department of Food ScienceTaahnology, Gorgan University of Agricultural Scoes
and Natural Resources

(Received: 2014/10/08 Accepted: 2015/01/25)

The objective of this study was to produce soyegohydrolysate (SPH) with the highest antioxidant
activity, from soy protein isolate using enzymahigdrolysis. The soy protein hydrolysate was
produced through enzymatic hydrolysis by AlcalasdL2enzyme and the optimal hydrolysis
parameters to achieve the highest antioxidant dgpafcpeptides were obtained by response surface
methodology (RSM) with the central composite dei@@D) using the Design Expert software. The
combined effects of temperature, time and enzyntiwitycon superoxidefree radical scavenging
capacity of SPH were well fitted to a quadratic atopn by using Design expert software. The
regression model presented a plateau region witinnoan antioxidant activity (>62.38%) at the
following critical values: temperature 49°Z] time 117.45 min and enzyme activity 66.27 Anson
unit per kilogram protein. Results indicated théeptial of soy protein hydrolysate to be appliechas
natural antioxidant in food ingredient apkdarmaceutical applicatioms the future.

Key words: Alcalase enzyme, Antioxidant activity, Enzymatic dnglysis, Response Surface
Methodology, Soy protein hydrolysate
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