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Research on Deactivated Methods of Soybean Urease Anti-nutrition Factors

AN Hong-bo, QIN Xue-gong, CHEN Xiang, YU Pei-lin
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Abstract: The present study compared the chemical and physical deactivation methods of urease anti-nutrition factors in soy-
bean meal by orthogonal experimental design. The results showed that the optimized conditions were deactivated soybean meal
with 0.03 mol - L.™' Na,SO; for 60 min at 75°C for chemical deactivation method; treated at 230 W for 90 s with the soybean
particle size of 60 mesh sieve for microwave deactivation method ;adding 20 mL H,O reacted 30 min with the soybean particle
size of 60 mesh sieve for physical ultrasonic method. The urease activities were lower than 0.3 U after these three deactivated

processes and accorded with the standard of high quality feeds.
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Table I Orthogonal experiment design of
sodium sulfite method
” [ % Factor
]/H] AWE Bt C e
Temperature/°C~ Time/min  Concentration/mol - L. 7"
1 70 30 0.02
2 75 60 0.03
3 80 90 0.04
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PEAT IR B A R kAl AL AL B (3R 2) o HRAE IR R
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Table 2 Orthogonal experiment design of

microwave method

K % Factor
K - -
LWIES B i [8] C A
Level
Power/W Time/s Smashing degrees/sieve
1 120 60 L G
2 230 90 10 H ¥
3 380 120 60 H fii
1.3.3 A F ik P I B R e R) A SR A OE 28

Bueit (£3) o BAREAE  FRIBOM [R] B i A [z B
MR 3 ¢, 69 Ao 2 BIMA 20 ~40 mL (K, #
7520 ~40 ming AL AL RS, 60 BT A A A A 2R AT Al
8 K i B A 1 SR TR PR W AT 40 H AR
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Table 3 Orthogonal experiment design of
ultrasonic method
K & Factor
K o - -
Level A ok B i} il C Wy e
/ Water/mL Time/min Smashing degrees/sieve
1 20 20 ik
2 30 30 10 H
3 40 40 60 H i
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Table 4 L,(3*) orthogonal experiment result of

sodium sulfite method
R (08733 i
F5 AR B I} [i1] . -
No. Temperature/°C ~ Time/min Concentration Activity
/mol + L' /U~ g !
1 1 1 1 0.38
2 1 2 2 0.33
3 1 3 3 0.11
4 2 1 2 0.34
5 2 2 3 0.32
6 2 3 1 0.18
7 3 1 3 0.11
8 3 2 1 0.22
9 3 3 2 0.12
K, 0.273 0.277 0.260
K, 0.280 0.290 0.263
Ky 0.150 0.137 0.180
R 0.130 0.153 0.083
x5 Na,SO, EMAFENTR
Table 5 Variance analysis of sodium sulfite method
2 i 2ZFJ5f A P F llfﬁ'?ffﬁ B
Factor P Free e critical Notability
sum degree value
A 0.032 2 1.091 5.140
B 0.043 2 1.466 5.140 *
C 0.013 2 0.443 5.140
R 0.090 6
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Table 6 L,(3*) orthogonal experiment result of

microwave method

g A gy BRSO Nom o EE
N Power . Smashing Volume  Activity
/W degrees/sieve /mL /U g
1 1 1 1 5.50 0.116
2 1 2 2 5.38 0.093
3 1 3 3 5.90 0.014
4 2 1 2 5.68 0.023
5 2 2 3 5.31 0.143
6 2 3 1 5.88 0.030
7 3 1 3 5.00 0.214
8 3 2 1 5.39 0.149
9 3 3 2 5.36 0.096
K, 0.079 0.118 0.098
K, 0.196 0.128 0.071
Ky 0.153 0.053 0.128
R 0.117 0.075 0.057
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Table 7 Variance analysis of microwave method

22777 F1 B B F il FH{E o
EES - %t
Warp Free F critical
Factor F ratio Significance
square sum degree value
A 0.0210 2 35.2584 9.2766 *
B 0.0100 2 16. 6946 9.2766
C 0.0049 2 8.1846 9.2766
WxE  0.0060 2
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Table 8 L,(3*) orthogonal experiment result of

ultrasonic method

o Ak B ] C R NaOH i Tk
Water Time Smashing Volume  Activity
NO- /mlL /min degrees/sieve /mL /U - g™}
1 1 1 1 4.95 0.244
2 1 2 2 4.78 0.231
3 1 3 3 4.77 0.269
4 2 1 2 5.21 0.129
5 2 2 3 4.79 0.260
6 2 3 1 5.41 0.139
7 3 1 3 4.68 0.283
8 3 2 1 4.54 0.206
9 3 3 2 5.45 0.076
K, 0.248 0.219 0.196
K, 0.176 0.232 0. 145
Ky 0.188 0.161 0.271
R 0.072 0.071 0.126

x9 BRRZENAESWE

Table 9 Variance analysis scheme in ultrasonic method

. W2EFIA A dE F i 5
% T Fi BHE
Warp Free F critical
Factor F ratio Notability
square sum  degree value
A 0.008928 2 15.8049 9.2766
B 0.008574 2 15.1782 9.2766
C 0.024102 2 42.6668 9.2766 ®
R 22
0.000565 2
Error
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