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Optimization of fermentation medium for
lutein degradation applying response surface methodology
YANG Xue-peng,ZHAO Yue,HU Xian-mei, MA Ke, MAO Duo-bin

(Food and Bioengineering College ,Zhengzhou University of Light Industry,, Zhengzhou 450001 , China)

Abstract ;. Optimization of fermentation medium using for lutein degradation to form important aroma compounds
with Pantoea dispersa Y08 strain was performed employing the response surface analysis( RSA) method.Based on
single factor experiment, three critical factors(the content of sucrose, mixed nitrogen sources and KH,PO, ) were
selected as response factors.The quadric regression equation was established according to the lutein degradation
yield.As a result, the optimum fermentation medium was composed of sucrose 0.97% , mixed nitrogen sources
(yeast extract:asparagine =2:1)1.38% and KH,PQO, 0.15%.Under the situation,the highest yield of degradation of
lutein was predicted to be 80.03% .After optimization, the lutein degradation yield was increased by 140.67%.The
experimental values were in according with the predicted values.

Key words: fermentation medium optimization; degradation of Iutein; Box - Behnken design; response
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Table 1  Factors and levels of Box—behnken design
for response surface methodology (RSM)
K- (%) -1 0 1
A FERE 0.5 1 1.5
B iR & AU 1.0 15 2.0
C KH, PO, 0.1 0.15 0.2
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Fig.1 Lutein standard curve
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Fig2 Effect of different carbon sources on
biomass and degradation of lutein
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Fig.3 Effect of sucrose concentration on

biomass and degradation of lutein
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Fig4 Effect of different nitrogen sources on
biomass and degradation of lutein
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Fig.5 Effect of nitrogen concentration on
biomass and degradation of lutein
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Fig.6 Effect of different inorganic salts on
biomass and degradation of lutein
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Table 3 ANOVA for regression model
e 3 FI7 Al R ¥ FAE Prob > F
FY 570.97 9 63.44 62.75 <0.0001
A 0.51 1 0.51 0.50 0.5005
B 106.73 1 106.73 105.56 <0.0001
C 2.000E-004 1 2.000E-004 1.978E-004 0.9892
AB 33.06 1 33.06 32.70 0.0007
AC 2.13 1 2.13 2.11 0.1898
BC 0.020 1 0.020 0.019 0.8932
A’ 66.24 1 66.24 65.52 <0.0001
B? 251.36 1 251.36 248.62 <0.0001
(o8 71.52 1 71.52 70.74 <0.0001
5% 7.08 7 1.01
E=iveit 4.38 3 1.46 2.16 0.2354
iR 2.70 4 0.68
BAE R 578.05 16

R =0.9720, Ridj =0.8716, Adequate.Precision =23.954,

804 r 4.0
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= 70 (> 5
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Fig.7  Effect of inorganic salt concentration on

biomass and degradation of lutein
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-4 22 W e 2R 5 I B 3 AR 2 A S R Y
“Prob > F” {fi < 0.01 i, & 7% % 045 b5 #% 1 35, 4
“Prob > F” {1 <0.05 i}, 5% bR 35 . 1109 )7
FRIG P 5 24 (R) Ky 0.9720, {7 M o ( Adequate.
Precision) Jy 23.954 . 33 W 75 2 Ity 48, 5 BE 15 AT 3 )35
VARG | SCU0 IR 22BN | R X I i 2 R i ek R 1A
T 5 4007 (A (9 Prob > F” {8 < 0.01, % 1
PR AR M R A SR U A A i I
SRR 2 R K, PO, SR AR 555,
IR A RS AR R AR 3
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2¢2  Box-Behnken SZE% 15 45
Table 2 Results of Box—Behnken design

Test A B R R R

(%)
1 0 0 0 79.33
2 0 0 0 79.56
3 1 0 -1 71.09
4 -1 0 -1 73.14
5 0 0 0 80.84
6 0 -1 -1 71.30
7 0 0 0 80.24
8 0 0 0 78.72
9 0 1 64.62
10 0 1 -1 63.53
11 1 0 1 71.62
12 -1 -1 0 73.61
13 1 -1 0 69.46
14 -1 1 0 60.88
15 0 -1 1 72.11
16 -1 0 1 70.75
17 1 0 68.23
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-85 22 KA f e DG 1% 55 L 4H BN RERE 0.97 % L, IR & AL
V(R E: RITABEM =2:1) 1.38% , KH,PO,
0.15% , M- 228 [ 2 i) T (E >R 80.18% .,

FA T M S A TSR IR SE 56, A TS5 56 3 ¥R,
JH 9 2 R SRS 4 S 80.03 % |, 5 FH 4 T U (R 3k A
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Fig.8 Response surface plot and contour diagram for

interaction of various factors on degradation of lutein
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