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Abstract : Two kinds of non-animal-derived protease were used to hydrolyze soy protein, the degree of hydrolysis was
taken as an index,the<degree of hydrolysis of four kinds of enzymes in different proportions was tested in combination
with each otheryand the optimal enzymes for hydrolysis were selected. On the basis of single factor test, The orthogonal
test was used to eptimize the enzymatic hydrolysis of soybean protein,and the enzymolysis product was added to the me-
dium to detect the growth.of animal cells. The results showed that the optimum hydrolysis conditions were as follows : tem-
perature 60-°C ,pH) value 7.0 and enzyme/substrate (E/S) = 1:4 (Mass ratio) , hydrolysis time of 4 h,the degree of
hydrolysis of 43.7% . BHK-21 cells were cultured and cultured in the medium,and the cell growth was good compared
with that of Hypep1510. The cell density reached the maximum of 3.96 x 10° cells/mL at 120 h with a doubling time of
26.2 h."Which were higher than that of the negative control group and the positive control group,indicating that enzymol-
ysised soy protein products can shorten the cell doubling time and promote cell growth ,which provides a theoretical basis
for its application in animal cell culture.
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Table 1 ~ Optimal conditions for enzyme reaction
[ Bl 2 P A A I SaEAm
Enzyme Alcalase Dispase Papain Protease
B Temperature 60 50 55 50
pH 8.0 7.0 6.5 7.0
S B E] Reaction time(h) 4 4 4 4
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Table 2 Factors and levels for the orthogonal experiments
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Table 3 The hydrolysis of soy protein hydrolyzed by different proportions

NG RN (58

The degree of hydrolysis of different proportions was added( % )

H 1
Proportion AR B i B 24wt
Papain: alcalase Dispase: alcalase Protamex: alcalase
1:2 29.3% 23.7% 29.6%
1:1 35.9% 35.2% 36.8%
2:1 30.2 28.3% 35.3%
3.2 BEEXW 2§10
3.2.1 B AR YR < £ 30
Fh 1 1A B U 25 1L KA 1 A = 2
B R (P < 0.05),50 C & /K i B 5% w5, ok 2 3 20
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i/ 1)
Enzyme substrate
B 1 BRIk R R
Effect of temperature on the degree of hydrolysis
2 E, P o< 0.01,
Note ; Compared between groups,P < 0.01.

Fig. 1
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Fig. 2 Effect of pH on the degree of hydrolysis
TE AR, P < 0.01,
Note : Compared between groups,P < 0.01.
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Fig. 3 Effect of time on the degree of hydrolysis
. AR, P < 0.01,
Note: Compared between groups,P < 0.01.
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Fig. 4 Effect of enzyme /substrate on the degree of hydrolysis
E: R, P < 0.01,
Note: Compared between groups,P < 0.01.
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Table 4 Results of orthogonal experiment

LKNQ?% A B C D (]370H)
1 1 1 1 1 23.6
2 1 2 2 2 27.6
3 1 3 3 3 35.8
4 2 1 2 3 23.6
5 2 2 3 1 29.3
6 2 3 1 2 30. 1
7 3 1 3 2 21.8
8 3 2 1 3 26.8
9 3 3 2 1 34.2
K1 29.0 23.0 26.8 29.0
K2 27.7 27.9 28.5 26.5
K3 27.6 33.4 29.0 28.7
R 1.4 10. 4 2.2 2.5
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Table 5 Animo acid of Hypepl510 and soy protein hydrolysates

iz SRR Hyl510 SH 75 BILR AR Hyl510 SH
No. Amino acid (%) (%) No. Amino acid (%) (%)
1 Kigi (Arg) 1.002 4.423 11 ZH %4 2 (His ) 0.069 07413
2 252 (Asp) 0.218 0.421 12 H R (Lys) 0. 605 3. 144
3 JRE (Thr) 0.238 0.656 13 #i5R (Val) 0.420 1.877
4 22 53R (Ser) 0.480 0.544 14 JBE R (Cys) 0.279 0.493
5 RA&WERE (AspNH2) — 0.474 1.408 15 AR (Met) 0.280 0.779
6 B (Glu) 0.445 0.483 16 e R (lle) 0.418 2.069
7 A& W (GluNH2) — 0.000 2.038 17 255 ( Lew) 1.146 3.529
8 Jifi % ( Pro) 1.144 0.057 18 1% 5 R ('Tyr) 0.342 2.480
9 H& R/ (Gly) 0.191 0.148 19 RINE R (PHe) 0.588 3.060
10 TR (Ala) 0.442 1.112 20 55 (Om) 0. 000 0.041

YiHEFE 48 h (10X)

5 KREZAKEWIEF BHK-21 415
Fig. 5 BHK-21 cells cultured with soy protein hydrolysate
T A SHBAYEXT IR B S FHPEXS IR, C S Sige i

Note: A was negative control ,B was positive control,C was test group.
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Table 6 The doubling time and maximum concentration of different cells

o YN A5 s ) (DT) T RN
Gr - The doubling time of cells Maximal cell concentration
roups (h) ( % 10% cells/ml.)
DM 27.4 3.83
SH 26.2 3.96
Hypepl510 29.1 4.09
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