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Effect of Hydrolysis Conditions on Immunoactivity of Enzymatic Hydrolysates from
Extruded High-temperature Soybean Meal

ZHANG Zhi-yu!, ZHU Xiu-ging*2*, REN Wei-cong*
(1. College of Food Science, Northeast Agricultural University, Harbin 150030, China;
2. National Soybean Engineering and Technique Research Center, Harbin 150030, China)

Abstract In order to improve the immunoactivity of enzymatic hydrolysates from extruded high-temperature soybean meal,
the hydrolysis of the substrate by trypsin was optimized using central composite rotary design. Spleen lymphocyte prolifera-
tion (expressed as the stimulation index, SI) was investigated with respect to four variables including hydrolysis temperature,
enzyme amount, substrate concentration and hydrolysis time. Using SPSS 13.0 and Design Expert 7.0.0, the experimental data
were analyzed to determine the optimal hydrolysis conditions as follows: enzyme amount of 7999.97 U/g, hydrolysis tempera-
ture of 55.14 “C, hydrolysis time of 4.34 h, and substrate concentration of 4.41%. Under the optimal hydrolysis conditions, the

ConA-induced spleen lymphocyte stimulation index was determined by MTT method to be 1.1894.
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Table 1 Coded values and corresponding actual values of variables
involved in central composite rotary design
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-2 2000 30 2 2
-1 4000 40 3 4

0 6000 50 4 6

1 8000 60 5 8

2 10000 70 6 10

16  Sikawr

I H Design-Expert 7.0.0 #%f4-(Stat Ease,lInc,
Minneapolis, USA); SPSS13.0 4bPEAl .
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Table 2 Dependence of spleen lymphocyte proliferation upon soybean meal hydrolysate concentration

B i
WK IEI(mg/mL)

0.05 0.1 0.2 04

0.8 16 3.2 6.4 128 23.6

SI 055+007° 0714011

0.77+£0.12¢ 089 £0.08° 0.87£0.09° 0.86 £ 0.07¢

087 £013° 092£0.10° 0.97£0.08 1.75+0.10° 2.85+0.07°

e a~g. SHET 2% 5 (P <0.05).
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Table 3 Central composite rotary design and corresponding Sl

e EER
) Xi X2 Xs X v
1 —1 —1 -1 —1 0.9045
2 1 —1 —1 —1 0.9974
3 -1 1 -1 —1 0.9536
4 1 1 -1 -1 1.1553
5 —1 —1 1 —1 0.8909
6 1 —1 1 —1 1.0627
7 —1 1 1 -1 0.9549
8 1 1 1 —1 1.1754
9 -1 —1 -1 1 0.8402
10 1 -1 -1 1 0.8536
1 —1 1 —1 1 0.9382
12 1 1 -1 1 1.0485
13 -1 -1 1 1 0.9073
14 1 —1 1 1 0.9083
15 -1 1 1 1 0.9386
16 1 1 1 1 1.0994
17 —2 0 0 0 0.8994
18 2 0 0 0 1.0258
19 0 -2 0 0 0.6789
20 0 2 0 0 0.9057
21 0 0 -2 0 0.9564
22 0 0 2 0 1.0536
23 0 0 0 -2 0.9986
24 0 0 0 2 0.9697
25 0 0 0 0 1.1421
26 0 0 0 0 1.1768
27 0 0 0 0 1.1639
28 0 0 0 0 1.1352
29 0 0 0 0 1.1275
30 0 0 0 0 1.0883
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0.032X4%,
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Table 4 Variance analysis for the fitted regression model

JiZERIR PR H i JE ¥1Ji F1{E Prob >F
i 0.392244 14 0.028017 17.06816 < 0.0001
Xi 0.062546 1 0.062546 38.10312 < 0.0001
Xe 0.07623 1 0.07623 46.43927 < 0.0001
Xs 0.008089 1 0.008089 4927602  0.0423
Xa 0.015934 1 0.015934 9.707012  0.0071
XiXe 0.010723 1 0.010723 6.532179  0.0219
XiXs 0.001153 1 0.001153 0.702162  0.4152
XiXa 0.01007 1 0.01007 6.13469 0.0257
XeXa 0.000635 1 0.000635 0.386865  0.5433
XeXa 0.001082 1 0.001082 0.659401  0.4295
XaXa 0.000625 1 0.000625 0.380748  0.5465
Xi? 0.038148 1 0.038148 23.23984  0.0002
Xz 0.174967 1 0.174967 106.5896 < 0.0001
X3 0.019544 1 0.019544 11.90639  0.0036
Xe 0.027923 1 0.027923 17.01032  0.0009
&k 0.024623 15 0.001642
ER 0.019847 10 0.001985 2.077938  0.2171
5% 0.004776 5 0.000955
iRz 0.392244 14 0.028017 17.06816 < 0.0001
PRyl 0.062546 1 0.062546 38.10312 << 0.0001

W: Prob > F /N1 0.0500 #5257 8% ; Prob > F /M T 0.0100 %R %
SR Prob > F KT 0.0500 KxEHFAEH.
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ZE g R . BRI Prob > F {5 = 0.2171 > 0.05,
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A 56 DR 22 0 I N AR 1R 5% I AN R AT R et O R .
Joglekar ZFRPOH Y, —ANRAFMERL, g 7z DN
0.80, Ak R2=0.9409 > 0.8, il Fu 5 WG MER R (Y) 5z
BB 5 PIUAE 2 1B B AT B I LA 1, DR A3 R a1
T P 0 VAP R A AR G 5 3 P AR (Y ) 1R S B AR OO
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Jy: Y =1.14 4 0.051X: + 0.056X: + 0.018Xs — 0.026Xs +
0.026X:X: — 0.025X1Xs — 0.037X:2 — 0.080X22 — 0.032X:2.
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