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Preparation and Antioxidant Activity of Germ Peptides from Helongjiang Wheat II : Optimization of Ultra-filtration
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Abstract: Wheat germ protein hydrolysate prepared by enzymatic hydrolysis was separated with ultra-filtration membranes
with a molecular weight cutoff (MWCO) of 3 ku and 6 ku, respectively. Four ultra-filtration parameters such as pressure, time,
pH and sample concentration were optimized by response surface methodology to be 0.08 MPa, 23 min, 6.83 and 2%,
respectively. Under these conditions, the ultra-filtration membrane flux of was 4.85 L/(m?+h). The obtained fraction of less than
3 ku in molecular weight exhibited a DPPH free radical scavenging rate of 78.93% at the concentration of 11%.
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Table 1 Coded values and corresponding actual values of the
optimization parameters used in the response surface analysis
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Fig.1 DPPH free radical scavenging rates of wheat germ peptides with
different molecular weights
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Fig.2 Effect of pressure on membrane flux
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Fig.3 Effect of time on membrane flux
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Fig.4 Effect of pH on membrane flux
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Fig.5 Effect of wheat germ hydrolysate concentration on membrane flux
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Table 3 Experimental design and corresponding results for response
surface analysis

4 WM T ES TR

Table 4 Variance analysis of the established regression model

iR A B C D JBUl & /(L/(m? - h))
1 1 -1 0 0 4.74
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5 0 0 -1 1 4.42
6 0 0 1 1 4.77
7 0 0 -1 -1 4.45
8 0 0 1 -1 4.56
9 1 0 0 1 4.74
10 -1 0 0 1 454
11 1 0 0 -1 4.87
12 -1 0 0 -1 455
13 0 -1 -1 0 438
14 0 1 -1 0 4.42
15 0 -1 1 0 459
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Fig.6 Response surface and contour plots showing the effects of
pressure and pH on membrane flux

23 WIUESIE:
AR Wiy S 18 23 A 45 SR BEAT Y UE S, (H A B Y I (]



X LA

86iltl=

2011, Vol. 32, No. 14 175

P52 RS0 ) TR, K e R 1) BB T (R 4& E
S 23min. fEULSRMETN, JBE Rk $] 4.85L/(m? - h),
BN ERAE . (R I T HE EORS 1 S 1) 22 IR 2 JIKIEAT DPPH -
WHERAE M, LI ORI, R 2 IR 2 kL
DPPH « ¥R BE I8 mr, U0 20 11% 3 2 IR
St DPPH « i %k % 78.93%, W& £ Ik m
ER DPPH « [f6E

3 & #

31 AR EEERZ K, Hha e a iAo
A, oy 7L 3ku LR IFE IR £ k4L Préa b is
PEf i, H DPPH « {EFRAE ) nIL 3] 75.32% .

32 ImikERPRIEE K A 3ku LA E 2 IR U
FAFIATAL, 1R AR IS i 98 K ) 0.08MPa.
HBYENT ] 23min. HE pH6.83. WU E 2 E 2%, It
I 15538 5l 4.85L/(m? « h).

33 REHEMZ 2 A BT DPPH « W5BRAE ), #
R Z IR o> 0k 11% B, 3L DPPH - iEBR%IA 78.93%

2% W -

[11 A, KRk NP2 B IR 2 S R[],
Huh2#4R, 2003, 18(1): 20-23.

[
Bl

M

[l

[6]

[

[8

[

[10]

[11]

[12]

[13]

[14]
[15]

G F. P EAN ML, Abst T E R R, 1996.

o, FHL, VPN AR BT EE R D], & R S P, 2006,
22(2): 105-108.

FEZME, L5, VRINPE. MR IR o 8 A HUA IR A BFE[]. £
Fl2¥, 2006, 27(6): 147-151.

CHEN Huaming, MURAMOTO K, YAMAUCHI F, et al. Structural
analysis of antioxidative peptides from soybean A-conglycinin[J]. J
Agric Food Chem, 1995, 43(3): 574-578.

ZHENG Xiqun, LI Lite, LIU Xiaolan, et al. Production of hydrolysate
with antioxidative activity by enzymatic hydrolysis of extruded corn
gluten[J]. Appl Microbiol Biotechnol, 2006, 73(4): 763-770.

EHE B B EORIEAEM]. Jb 3t 42% Tolk AL, 2000.

JBOM. 2 AR 1 SR BB St = e AV PERF 9E[D]. KK
L\ 4 B K%, 2008.

RHELL, AR}, BT, TARFUAND R INE TN 7 i ik
ERAL[]. iRl 2008, 29(6): 65-66.

CHEN Huaming, MURAMOTO K, YAMAUCHI F, et al. Antioxidant
activiy of designed peptides based on the antioxidative peptide isolated
from digests of a soybean protein[J]. J Agric of Food Chem, 1996, 44(9):
2619-2623.

THER, SKIGIE, ZRbh, 45 IR IR RS B 0], P E Y
IR, 2007(7): 43-44.

FETRE. 7 A D P TR AT V2 1 g A A MERIT FE D). W AR 1y
IR LKA, 2009.

ARG, EH . B B R Oy E S YRR []. & SR, 2009,
30(12): 123-126.

W), b Z[M]. dbat: Bl st 2003.

PR, ZK AL BN TFNHMI. AB st 45% Tolk H R, 2000.



