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Optimization of Polypeptide Accumulation Conditions during Soybean Germination
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Abstract: Objective: To explore the effect of pH, culture time and culture temperature on polypeptide accumulation in soybean
during germination. Methods: Culture conditions optimization for maximizing polypeptide accumulation was performed using
response surface methodology based on Box-Behnken experimental design. Results: All the investigated conditions were found
to significantly affect the content of polypeptides during the germination process of soybean. Conclusion: The optimal
conditions for the accumulation of polypeptides in germinated soybean were achieved after 6 days of culture at 29.0 C in 5
mmol/L, pH 5.2 CBS buffer. The optimized culture resulted in a polypeptide content of 159.38 mg/g soybean, revealing a 3.83-

fold increase in compared with non-germinated soybeans.
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Table 1 Coded values and corresponding actual values of the
optimization parameters used in responses surface analysis
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Fig.1 Effect of pH on the content of polypeptides in germinated
soybean
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Fig.2 Effect of culture time on the content of polypeptides in
germinated soybean
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Fig.3 Effect of culture temperature on the content of polypeptides in
germinated soybean
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Table 2 Box-Behnken experimental arrangement and results for
responses surface analysis
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Table 3 Analysis of variance (ANOVA) for the built regression
equation predicting the content of polypeptides in germinated soybean
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Fig.4 Contour plot showing the effects of pH and culture time on the
content of polypeptides in germinated soybean
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Fig.5 Contour plot showing the effects of culture temperature and time
on the content of polypeptides in germinated soybean

K5 on 17 pH M K 5.0 IF, 55 FR I 1R) MR 7R3 15
KA AR AR R SR S Z K& g m . KE R
X 2 K S AR, B SR PR 22 R e 1 e
N o MERFEIS R — g I, 2K E R A B R I
F(15~29°C) Mk, FAE 29°CAbE B KAl ; 4B+
WEE ST 29°CI, RS BB AW T m i R 4
B % 1 T I, 22 K o B A R 9 I IR Y 4 K i 4
I, A 6 KA ik Bl KAE .

222 B

AR 1 1 TR R0 25 R, 38 ARG A A4S B K &R 4F
WL IR ERAERA A L pHEh 5.2 ATERIR - A8
RN 22 p i (Smmol/L)VE A 55353, BSR4 6d, #5
RN 29.0°C o FEMCARAE N, BTN 5 K 2 K s
45 4 157.03mg/g.

23 REFRETZINE T 2R 5

h 2 SRR I R SEPEFIUMERAPE, BTG H— 2150
A A AR R0 2 A AT S0 AE PR 206, Eh A S DA AN T
WA Z W R . BAFSC 45 R, RZERKGH
Z KO ) SERR A S A 2 R4, Ui B S50 45 21 1)

MR R AT 58 . ERAL ISR & /F T, KRFRTH
12 Bk & B sk 159.38mg/g, kLK G Z kS &
(40.96mg/g) 1) 3.83 fi% .

3 it #®

B IR pH {E . 5577 I [ AN R FR IR X R 2K Eoh
M2 BE & B AR R B2, R ] AE A pH {E . REER
% 37 W] R Ik o) 8 1 S ) B B A S N Ik R FR R, gk

oM E) R PR R 2 IR R AR R R
R, TR A A W b AR, S BT R A
WAL R B I pH AR, K I N B TRk R,
A CARR S SN pH (E, Bk R 1R
T RFSMECRNIMNS . BSOS R SE R k&
55 A2 N T i A 0 i s 55, I LAAS R 1 Fb 1 0 R
AR BOE R, 026 °C(REK)®, 20°C(RR) M 17°C
(CRZ2) AT LLF= A 5 o S I IR R0, DR ST 1) Kk
EEATRIR 2K E 2 R 2 i) 1) R 22 T R 7 ]
FH 1 000 3 AR 4k 1

W, KGR R w2 R e E Ry 7
ZAT . DA pH5.2 FTER IR - Frig IR 22 v v (Smmol/L)
VERRE IR, B3R 29.0°C . BRI ia) 6d. 784
PEF, REFRTHMZ IS &0 159.38mg/g, & J5kLk
TR RN 3.83 5.

% R
[ AR, ek KRS ShRetE o TR ], K GmR, 2004(3):
27-29.

[2] GRASES F, PRIETO R M, SIMONET B M. Phytase prevents tissue
calcification in femalerats[J]. Biofactors, 2000, 11(3): 171-177.

[3] KOMATSUZAKI N, TSUKAHARA K, TOYOSHIMA H, et al. Effect
of soaking and gaseous treatment on GABA content in germinated brown
rice[J]. Journal of Food Engineering, 2007, 78(2): 556-560.

[4] WEBB K E, Jr. Intestinal absorption of protein hydrolysis products: a
review[J]. Journal of Animal Science, 1990, 68(9): 3011-3022.

[6] WA, SEWelE. B FVE W R IR IR L ES B[], iRl
2010, 31(14): 22-25.

[6] ENARI T M, PUPUTTI E, MIKOLA J. Fractionation of the proteolytic
enzymes of barley and malt[M]. Madrid: Proceedings of the EBC Congress,
1967: 37-44.

11 &8 ZHRE. KRR RGN E ], ZHeRk
F2#, 2008, 36(11): 4403-4404.

[B]  ilibJgont. w2 R R ZFRE K ) o6 L2 R TR IS PERT 5L [D).
B B RURAL R, 2000.

9] AGU R C, PALMER G H. The effect of temperature on the modification
of sorghum and barley during malting[J]. Process Biochemistry, 1997,
32(6): 501-507.



