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Optimization of Preparation Conditions for Soybean Anticancer Peptides by Papain Hydrolysis

WU Fei, YU Sheng-nan, GE Xi-juan, LIU Chang, LI Xiang
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: In this study, operating conditions for the enzymatic preparation of anticancer peptides from soybean protein isolate
with papain were optimized for maximum inhibitory rate against the growth of human gastric cancer SGC-7901 cells. Peptides
with the highest anticancer activity were obtained after 4 h of hydrolysis at pH 7.5 and 55 “C with papain at a dose of 7000 U/g and
a substrate concentration of 6 g/100 mL. All hydrolysates collected at selected time points during the hydrolysis process had
obvious anticancer activity, while no linear relationship between degree of hydrolysis and cell growth inhibitory rate was found.
All substrate concentration, enzyme dose, hydrolysis temperature, hydrolysis time and pH could affect cell growth inhibition
rate of hydrolysates.
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Table 1 Factors and levels in orthogonal array design
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Fig.1 Effect of substrate concentration on cell growth inhibitory rate
of hydrolysates
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Table 2 Orthogonal array design and results for optimizing the
preparation of soybean anti-cancer peptides
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Fig.6 Cell growth inhibitory rate and hydrolysis degree of soybean
protein hydrolysates

3 & #

KO BEEANSIMERER N EARE =
90.33%. K5 3.72%. K4r 5 3.04%, AKJNE [
it (IS 4 23106.3U7g. AR R A K 500 20 2R
1 7l 5 K S P T Ik K e A 4 A - IR A T R
B 69/100mL. fg & 7000U/g. BEARIEEE 55°C. B
fE s IE) Ahy SN pH7.5. HIA AR /R A K S0 3
A3 3 AP P DR A i o R v S LA B Sk i)
PURVE, EKMR B 55 K 5 o % K %) 40 i A= K 4 )
RZANEEME LR,

EEPd ¥

[ 255 AR R RGO R I ). £ i e Ik, 2007, 33(2): 3-9.

[2

Bl

M

[l

[6]

iyl

[8

[

[10]

[11]

[12]

[13]

[14]

[15]

JEONG J B, JEONG H J, PARK J H, et al. Cancer-preventive peptide
lunasin from Solanum nigrum L. inhibits acetylation of core histones H3
and H4 and phosphorylation of retinobalstoma protein(Rb)[J]. J Agric
Food Chem, 2007, 55: 10707-10713.

KSR, fESCIE, IMBERE, 55, R[S T BN S 2 KD e B
S¥[3]. bRk, 2006, 27(5): 109-112.

GALVEZ A F, CHEN N, MACASIEB J, et al. Chemopreventive prop-
erty of a soybean peptide (lunasin) that binds to deacetylated histones
and inhibit acetylation[J]. Cancer Res, 2001, 61: 7473-7478.

WEGE, RIE. B T8 [ P 290 TSk e [3]. IR 2y
¥, 2007, 28(5): 288-292.

GABOR M, MARILENA M, ANNAM A J. Synthesis and structural
characterization of bioactive peptide conjugates using thioether linkage
approaches[J]. J Peptide Sci, 2004, 10(5): 701-713.

JEONG H J, JEONG J B, KIM D S, et al. The cancer preventive peptide
lunasin from wheat inhibits core histone acetylation[J]. Cancer Lett,
2007, 255(1): 42-48.

KM, TKRARIL. AR & D RetE X S 2 RIS I]. frih DAk F
4, 2006, 27(11): 117-121.

e N RGFLRTE T A %R, GB/T 5009.5 — 2003 £ i Hh &= 145 )l
E[S]. Abmt: v E ARAE H R AL, 2003.

rhAe N IGJLAE A8, GB/T 5009.3 — 2003 £ i HH /K 23 il 2
[S]. Abnt: vh EbRvE A, 2003.

rhAE N IGJLATE T A8, GB/T 5009.4 — 2003 £ i HH 2K 43 ¥l 2
[S]. dbxt: v EbRuE R, 2003.

FE 5 [E N 51 5 J=. SBIT 10317 — 1999 & 1S ) I 52 vE[S]. Jbxt:
o E AR R AR, 1999.

ADLER-NISSEN J. Enzymatic hydrolysis of food protein[M]. Essex:
Elsevier Applied Science Publishers Ltd, 1986: 122-144.

BB e, WA, ZEREE. MTT. WST-8 VA 5 40 g £ K 4 i 5
145 KLU ], i ZR B 24, 2006(6): 20-21.

FR TR RN AT R 5 N [ AR #2354, 2005, 10
(6): 11-15.



