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Effect of different treatment methods on antigen protein and
acid soluble protein in soybean meal

LI Wang, HE Wanling,DING Ke, LI Yuanxiao,CAO Pinghua,ZHAO Longmei

(College of Animal Science and Technology s Henan University of Science and Technology sLuoyang, Henan 471023 ,China)

Abstract: [Objective) This research studied the effect of fermentation, enzymolysis and physical pro-
cessing treatments on decomposition of antigen protein and content of acid soluble protein to provide basis
for selecting suitable processing methods of soybean meal. [Method)] The orthogonal experiment design
had 3 levels for 4 factors of combination of strains, moisture,temperature and fermentation time to deter-
mine the optimal fermentation scheme. The effects of baking (temperatures 160,200 and 240 ‘C), micro-
wave (low,middle and high powers) and steaming (15,20 and 25 min) on antigen protein and acid soluble
protein of soybean meal were also studied by single factor experiment. [Result] The best fermentation
scheme of fermented soybean meal was Bacillus subtilis and Candida utilis as fermented strains,40% fer-
mentation water,and 35 “C for 72 h. The content of acid soluble protein in fermented soybean meal was
17.36 % ,and the decomposition of antigen protein was the best. The best parameters of enzymatic hydroly-

sis soybean meal were 0. 3% proteinase,60% water and 35 °C for 48 h. The content of acid soluble protein
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in the soybean meal after enzymatic hydrolysis was 8. 76 % ,and the decomposition of antigen protein was

the best. The content of acid-soluble protein of soybean meal after baking, microwave and steaming treat-

ment was higher than that in control group (P<C0. 05),and there was significant difference among groups

(P<C0.05). There was no significant difference among different levels in same treatments (P>>0. 05). By e-

lectrophoresis observation, microwave decomposed soybean meal antigen protein the best,and baking and

steaming also degraded antigen protein to a certain extent. [Conclusion) Fermentation, enzymolysis and

physical treatment can increase the content of acid-soluble protein and reduce the content of antigen protein

in soybean meal.
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BHEA ) .

72 AR 22 1 1 (Candida utilis, CICC 32211) .
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Table 1 Factors and levels of orthogonal test for fermented soybean meal

¥ LA RREA G % RRERIE/C B REUT L/
Level Strain combination Fermented water Fermented temperature Fermentation time
1 B+C 40 25 24
2 B+C+L 50 30 48
3 B+L 60 35 72

T L FURF 1 . B 20 AT L C ™ IR 22 B 6

Note: L. Lactobacillus plantarum ;B. Bacillus subtilis ;C. Candida utilis.
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Table 2 Factors and levels in orthogonal experiment of soybean meal enzymatic hydrolysis

KA gL/ % Ko/ % i/ C W i) /b
Level Enzyme quantity Water Temperature Time
1 0.1 40 35 24
2 0.2 50 40 36
3 0.3 60 45 48
L4 YELEMEMHDIHEEENBRAZEANE SERARENERTPHIIEER SR RII=82
i PR 0 W A R VA PR o
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Mo BBALH ARG R 3 i By 30 g r A ER 3 I LIE M & LA BS R B
ASTRVBEAR S TGP s 3 SRR ki e A R R TR A B DR 5 4% DR 3RO e B R R T
I 2 min, BrAF 6 M. VAR ELAREOR 3 0. RE ER SRS A I RN S e I R R > e I I [] >
iy 30 g AR RIHEE B IR AR A A & R > KB K 7 (RA >Ry >Re >Ry) o LIIRIE
MK E BN TE 121 CRAT R AR S E g —PF 6 98 br . SO B B R 97 38 0 -
15,20 #1 25 min, Z5 35, 78 65 CHEAR LT, 8y AIBIC3D3, B LAY F 28 460 FF B A 7™ e M 22 % 524
B . LA ERER R B A 3 W A AT R AR RIBER RN R EEK AR 4006, 35 TCRIERT ] 72 h, 7E
MAE . MELEHRR M Excel 2007 gEAT R I BT RERTHTLAB. EHMRBEES T EA

Fi1 SPSS 18. 0 #AT R ANOVA 734, 17. 3606 o 0 52 MR K 8% 1y PR 2% 32 200 I 35 4 4 #
L5 MEERETIE S5 CGGR ) R AT ORI X A B EOM IR R

SR LMD 1 Oy Tris HCLERIOR  RERYSZ M 825 (P <<0. 05), JL At ) 35 ) R & 3%
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Table 3 Orthogonal test results of fermented soybean meal
i < }%ﬂ‘?ﬂﬁ _ KEEK G R TR IR ﬁ@ﬂjlﬁ] ‘ WHE S/ Y
Test No. train combination Fermented water ~ Fermented temperature Fermentation time Acid soluble protein
A B C D
1 2 2 3 1 9.75
2 2 3 1 2 8. 20
3 3 1 3 2 6.15
4 3 3 2 1 5.45
5 3 2 1 3 8.23
6 1 3 3 3 17.25
7 1 1 1 1 16. 05
8 2 1 2 3 11.10
9 1 2 2 2 10.62
k1 14. 64 11.10 10. 83 10.42
k2 6.61 9.53 9.06 8.32
k3 9.68 10.3 11.05 12.19
R 8.03 1.57 1.99 3.87
A 7K S Optimal level Al B1 C3 D3

kL FRE R REE 1K 3 MR AR P80 k2 TR 5 B EH 2 KF 3 DR SR NP 380 63 FRFHFE 3 KF 3 sl

TE BB R=kg sk —kgp. 325,

Note: k1 means the average of 3 tests at level 1 of each factor, k2 means the average of 3 tests at level 2 of each factor;£3 means the average

of 3 tests at level 3 of each factor; R means the difference between the maximum and the minimum. The same for Table 5.
k41 EMEEZMEAZNELNLRE

Table 4 Main effect test of influencing factors of soybean meal fermentation

1] A2 A
F%‘fir glqﬁifeﬁjﬂ HilifE df Mea:It?Square F P
W Fh4H 4 Strain combination 98. 495 2 49,247 26.749 0.036
K WIS E Fermented temperature 7.156 2 3.578 1.943 0. 340
KWKy Fermented water 3. 682 2 1.841 0.515 0. 660
K WER}A] Fermented time 22.515 2 11. 258 6.115 0. 141
% 1E A1 Total 131. 849 8

R T ORVRE il 2R DR T e 56 T L K A 0 45 2R
LR,

o 1 2 3 4 5 6 7 8 9

0. AR K TEG RN B 5 1~9. X3 3 Hh 1~9 5350 & e GoRIRE it
0. Untreated soybean meal (control) ;1—9. The corresponding

fermented soybean meal samples in Table 3

BT R ORI il A R RS
Fig. 1 Electrophoretic results of fermented

soybean meal
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Bk % . A2B3C2D3, B & [ B & 0. 3%
(180 U/g) » B fif 7K 43 60 %6 , B I BE 40 °C , [iff fift if
6] 48 h, FEfE T 2R %t SRR AT A i, R VA AR
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Table 5 Orthogonal test results of enzymatic hydrolysis of soybean meal
Ny . o . it} % 7K 53 it gt 1L 12 @E%E?l‘ﬂ WE %
Test No. nzyme quantity Water Temperature Time Acid soluble protein
A B C D

1 3 2 3 1 7.28

2 3 3 1 2 8. 36

3 2 1 3 2 7.75

4 2 3 2 2 7.56

) 2 2 1 3 8.73

6 1 3 3 3 5. 54

7 1 1 1 1 3.26

8 3 1 2 3 8.66

9 1 2 2 2 4.26

k1 4. 35 6.56 6.78 6.03

k2 8.01 6.76 6.83 6.79

k3 8.10 7.15 6.81 7.64

R 3.75 0.59 0.03 1.61

A 7K S Optimal level A3 B3 C2 D3
x6 EMEHEIZWEARNERMKER
Table 6 Main effect test of factors affecting soybean meal enzymatic hydrolysis

A% Il 8- J7 B ih W7 F P

Factor Square sum df Mean square
Jft Enzyme quantity 27.441 2 13.720 49. 589 0.020
[t fi 7K 43 Water 0.553 2 0.277 0.142 0.876
fifi i 15 )% Temperature 0. 008 2 0. 004 0.015 0.985
it f¢ s} (8] Time 3.893 2 1. 946 7.035 0.124
1 1E F 31 Total 31.895 8

Tit e R ot 2R T 4 T i G P K ARG T 45 SR 4
2. w2 AT LLE W, 1.2.3 F 8 5l 5 i
fiff SEORARE i I T A 0 R SO A H A B A
mn BP0 B A R ASCR — . AR 5 AR
N R A 0. 306, WA K 43 6004 il i U E 40
C RS E] 48 h Y ORI S B0 B A0 A ASOR
B R EA S EREE.

2.3 PELENSHEBRAEANEM

FH 26 7 A1, R 2 b B M R O AR L L
HAMOGHREEN S ®Y B E e (P<0.05),
HLA [) 4 3 Ak 3 7 X 22 7 W 35 (P <<0. 05) , {H [A]
— Ak B T7 SOR[F7KOF Z ) 22 7O i 35 (P>>0.05)

1= PA
7

0. RALFR G K G B s 1~9. X[ % 5 1 1~9 55 FE 5
0. Untreated soybean meal (control) 1;1—9. The corresponding
enzymolysis soybean meal samples in Table 5
P2 AR SRR i 1) R RO T

Fig. 2 Electrophoresis results of enzymolysis soybean meal
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Table 7 Results of acid soluble protein in soybean samples of physical treatment

Iy A 7] A A E I
Treatment Acid soluble protein Treatment Acid soluble protein
X} H® Control 1.7540.12 a T Microwave H1 2k Medium power 4.06+0.18 ¢
HE% /°C Baking 160 2.76+0.13 b # k High power 3.6540.22 ¢
200 2.73+0.25 b 7% 75 /min Steam 15 3.56+0.11d
240 2.65+0.16 b 20 3.77+0.24 d
T Microwave ik & Low power 4.254+0.23 ¢ 25 3.8540.32d

e« W BB 5 AR AN TR /NS SR 3R 25 5 B 35 (P<<0. 05)

Note: Different lowercase letters in same column indicate significant difference (P<Z0. 05).
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0 1 2

34 5 6 7 8 9 10

0. XF B EHT; 1.2, 43 5129 160 A1 240 °C LA b BHAF: i 5
3o G 50 R SO ANR R b FEAE 55,6, 430 R 2R VR AL 15
25 min B ff 57,8, R BE ORI 59, 10, BEA SO
0. Control sample;1,2. Samples baked at 160 and 240 C;

3.4. Samples treated by microwave in low-power and high-power;

5,6. Samples steam treated for 15 and 25 min;7,8. Fermented

samples;9,10. Enzymolysis samples
Bl 3 R AL B 2R 5 M ISR 1 F W AR L
Fig. 3 Comparison different 3 treatments on soybean

meal antigen degradation
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AR LSOO L AR R A B T LA 5K i K
O B JRCER T  D HxE 3h I R A sh 1 fE
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RAFTEWI 22 5% K I8 L T A% A0 D300 20 A B X AR 470
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B4R BT O GO R F R Y 2 2R N R A
SZPVEVE AR RS T AR R

LT

R FH A B 2F 60T B RN e Al 22 I8 BRAE R K
4y 402035 CHMT LB 72 h R R  IREE O
A3k 17. 36% . SO 0. 3% By & A A 7E K 4
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