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Optimization of medium for bacterial strain of carotenoids degradation
YANG Xue-peng, WANG Fang-fang, YAN Ji, YE Jian-bin, MA Ke, MAO Duo-bin

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

Abstract:In order to improve the degradation rate of carotenoids, optimization of the fermentation medium for
Enterobacter hormaechei A20 strain was carried out by response surface analysis.The optimal carbon source,
nitrogen source and inorganic salts source for A20 were glucose,a mixed nitrogen source( yeast extract: peptone
=2:1)and K,HPO, , respectively. Then three critical factors were selected as response factors, the Box-Behnken
response surface analysis test of 3 factors and 3 levels was designed with the degradation rate of carotenoid as
the response value.As a result, the optimum fermentation medium was composed of glucose 8 g/L,mixed nitrogen
sources( yeast extract: peptone =2:1) 14 g/L and K,HPO,0.72 g/L.Under the situation, carotenoids degradation
rate increased from 45.7% to 77.37% , which increased by 69.30% compared with the original medium.The
observed responses are in close agreement with the predicted values of the mathematic models, and the Box-
Behnken design is suitable for optimize the culture medium of the degradation of carotenoids.

Key words :the degradation rate of carotenoids ; fermentation medium optimization ; Box—Behnken design;response
surface
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Table 1  The design of carotenoids degradation kinetics

Py FREAY PR 7P
=2 e L
e (g/L) (%)
LG 2 1
X FE 2 — 0 1
XfHRZH — 2 0
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Table 2 Factors and levels of Box—Behnken design
for response surface methodology (RSM)
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Fig.1  Carotenoids standard curve

22 KT MEKEHENEE

TEZEEH D 23 A W e i vh 8 9 5 3 A A8 Fie 1o 1)
ZEOCHE 2, ik B Bl W 2 X A 1R 7 AR N R B2
FHE 2 AT 0, A20 B FPAE 12 h 5 JT 4f U 855 ; =
36 h s, RN FE AT R K BT 42 ho i), ERR
B DR Y B R AN & & 45 U, PRI AR S 56 1 7
B ALK ] 2 42 h

— e SR ]2 0

—o— X BAZT (IR N ot
—a— LI R i E 125

~ 100 osce _ —a- Al WEATESR
S 40— —_
< 90 . 120 2
I \ K
4o 80+ L5 i
W{' 70 <T‘E[
A 1.0 ¥
=60 05 o
= -5
2 501 Ve 4

40 a—a" 40.0

0 12 2 48 60

4 36
I T (h)

B2 A20 TRk A KRR 3l 27 it 28
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Fig.3 Effects of different carbon sources

on the protein content and degradation of carotenoids
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Fig.5 Effects of different nitrogen sources

on the protein content and degradation of carotenoids
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%3 Box-Behnken SZHG %115 45 5

Table 3 Box—Behnken experimental design and results

Tk A B C KB [ EEMAR(%)
1 0 0 0 73.94
2 1 0 -1 4271
3 0 1 70.99
4 0 0 0 72.35
5 0 1 -1 64.97
6 -1 0 1 70.37
7 1 1 0 4742
8 0 -1 1 73.25
9 -1 0 -1 65.31
10 0 0 0 75.86
11 1 -1 0 42.64
12 1 0 1 57.17
13 0 0 0 73.61
14 0 -1 -1 52.49
15 0 0 0 72.79
16 -1 1 0 69.51
17 -1 -1 0 67.86
F4 o ARERY T ZE BT
Table 4 ANOVA for regression model
TIZERIR SFIOTRL AR 5 F{i  Prob>F
iR 2031.32 9 225.7 48.88 <0.0001
A 863.41 1 863.41 186.97  <0.0001
B 34.65 1 34.65 7.5 0.0289
C 267.96 1 267.96 58.03 0.0001
AB 2.45 1 2.45 0.53 0.4901
AC 22.09 1 22.09 4.78 0.065
BC 54.32 1 54.32 11.76 0.011
A’ 575.76 1 575776 124.68  <0.0001
B 112.05 1 11205 2426  0.0017
c’ 41.15 1 41.15 8.91 0.0204
2= 32.33 7 4.62
R 2494 3 8.31 451 0.09
aliiR 7= 7.38 4 1.85
BARSE 2063.64 16
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Fig.9 Response surface plots showing thecross effects of
factors on degradation of carotenoids
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Table 4  Analysis of total amino acid of

hydrolysate composition( mg/100 g dry weight)
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