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Optimization on the production of polypeptide
from Chinese leek seed meal by Aspergillus niger liquid fermentation
SUN Jie' YIN Guo-you' Qi Wang’ LIU Wen-xia' LI Wen-jian' ZHANG Xian- qing'

(1.College of Life Science and Engineering Henan University of Urban Construction Pingdingshan 467036 China;
2.Guelph Research and Development Centre Agriculture
and Agri—Food Canada Guelph Ontario N1G5C9 Canada)

Abstract: The optimum extraction conditions of bioactive peptides from Chinese leek seed meal by using Aspergillus niger liquid
fermentation were investigated using the response surface method( RSM) and the antioxidant activity of extract was obtained
under optimum extraction conditions in order to make full use of the by- product of Chinese leek seed meal. The results
indicated that the effect order of the three factors on the peptide extraction from Chinese leek seed meal was fermentation time
> substrate concentration > initial pH and the optimum extraction conditions were substrate concentration 9.4% initial pH3.0
fermentation time 3 d.Under the optimal conditions the extraction rate of peptide from Chinese leek seed meal was 573.55 pg/mL
Antioxidant activity of the leek polypeptide from Chinese leek seed meal including the DPPH* and reducing power measure.
The results showed that the leek polypeptide possessed antioxidant properties in vitro. And with the concentration of polypeptides
increasing its antioxidant activity gradually becomes stronger.
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Table 1 Factors and levels of response surface methodology

A B C
(%) pH (d)
-1 2 2
0 3
1 11 4 4
1% ( m/V)
2.5 mL I mL( 15 2
) Fig.2 Effect of concentration of
50 °C 20 min 2.5 mlL 10% leek seed meal on Polypeptide content
3000 r/min 10 min 40970
2.5 mL 2.5 mL pH
2.5 mL 0.1% 10 min 2.5~3.5.  pH
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Fig.3 Effect of initial pH on polypeptide content
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2 Box-Behnken

3d Table 2 Experiment design and results of
7 response surface methodology
. 3d .
A . C Rl
(%) Pl (0 (pe/nl)
1 -1 0 1 268.56
2 0 -1 1 198.69
3 0 1 339.88
4 1 0 -1 412.66
5 0 -1 566.13
6 0 -1 -1 194.32
5 7 -1 1 0 507.71
Fig.5 Effect of fermentation time on polypeptide content 8 1 -1 0 258.37
9 -1 0 -1 252.55
2.3 10 -1 -1 0 371.47
> 11 1 0 1 553.23
pH 12 1 1 0 364.19
13 0 0 0 576.97
2e 15 12 14 0 0 0 599.13
, - 3 15 0 0 0 604.95
Design— Expert ° 3
R A
pH. ‘Rl = +593.68 + G 0.01
54.46A + 25.14B + 122.94C + 69.87AB + 46.12AC + B p 0.05
34.05BC-100.60A* —127.00B> —126.95C? ; AB
3. P 0.01 :
»  (p=0.0005) 0.01 . BC p 0.05 ?
R 98.52% » AC P 005
0.1333 0.05 ; ALBLCp 001
3
Table 3 Analysis of the established regression mode
F Pr>F
A 1 23729.31 23729.31 2475 0.0042 %k
B 1 5056.66 5056.661 527 0.0701
C 1 1.209E +005 1.209E + 005 126.12 <0.0001 *k
AB 1 19525.87 19525.87 20.36 0.0063 Kok
AC 1 8507.30 8507.30 8.87 0.0308 *
BC 1 4637.61 4637.61 4.84 0.0792
A2 1 37365.01 37365.01 38.97 0.0015 *k
B 1 59557.14 59557.14 62.12 0.0005 *x
c? 1 59510.25 59510.25 62.07 0.0005 *x
9 3.183E +005 35369.34 36.89 0.0005 *k
5 4794.02 958.80
3 4358.08 1452.69 6.66 0.1333
2 435.94 217.97
14 3.231E +005
S =30.96 R* =98.52% R, =95.85%
:p <0.001 “Hkk 7 p <0.01 “¥k 7 p <0.05 “k 7 p>0.05 o
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Fig.6 Responsive surfaces and contour plot of
the effect of concentration of Chinese leek seed meal

and fermentation time on the concentration of leek polypeptide
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Fig.7 Responsive surfaces and contour plot of
the effect of concentration of Chinese leek seed meal

and initial pH on the concentration of leek polypeptide
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Fig.8 Responsive surfaces and contour plot of
the effect of concentration of initial pH and fermentation

time on the concentration of leek polypeptide
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