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Optimization of solid culture conditions for TNF-a inhibitor qiaonanmycin via

response surface methodology

Ma Yu-lei, Gao Jun, Hu Zhi-yu, Zheng Zhong-hui and Xu Qing-yan

(School of Life Science of Xiamen University, State-Province Joint Engineering Laboratory of Targeted Drugs

from Natural Products, Xiamen 361102)

Abstract  Objective The solid fermentation culture conditions of compound qiaonanmycin were optimized
via response surface methodology. Methods Based on quantitative detection method of qiaonanmycin by HPLC, the
key fermentation factors were determined via P-B test, then their optimized concentrations were confirmed through
response face method. Results  The optimum solid fermentation culture medium compositions of qiaonanmycin
were: potato 400g/L, dextrose 35g/L, peptone 10.5g/L, and (NH,),SO, 0.6¢g/L. Under this condition, the yield of
qiaonanmycin was 4.3mg/L, resulting in a 186.7% increase comparing with original production yield, and the
optimized yield was consistent well with theoretical value predicted by response face method. Conclusion The
optimized solid fermentation culture conditions were reliable and repeatable, it was warranted for large-scale
fermentation process.
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Tab. 1 The factors and levels of P-B design

X1( ) 280 350
x2( ) 20 25
X3 ) 16 20
X4 ) 28 35
X5(D- ) 100 125
X6(L- ) 100 125
X7( ) 20 25
X8[(NH,),S0,] 0.8 1
X9(CuSO,) 1 125
X10( ) 2 2.5
X11( bl) 1 1.25
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Tab.3 Results and variance analysis
F P
258.50 11 23.50 238.61 0.0004
X1( ) 4949 1 49.49 502.50 0.0002
X2( ) 88.40 1 88.40 897.56 <0.0001
X3 ) 3050 1 30.50 309.64 0.0004
X4 ) 0.83 1 0.83 840  0.626
X5(D- )y 235 1 235 2386 0.0164
X6(L- )y 032 1 032 328  0.1676
X7( ) 3088 1 30.88 313.54 0.0004
X8[(NH,),S0,] 20.67 1 20.67 209.89 0.0007
X9(CuS0O,) 1034 1 1034 10595 0.0020
X10( ) 3.80 1 3.80 3855 0.0084
X11( bl) 2083 1 20.83 211.49 0.0007
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Tab. 4 The selected factor ranges for CCD optimization
A(gL)
/(g/L) B 5 .
A ) 200 300 400
B( ) 15 25 35
C( ) 6 10 14

D [(NH,),S0,] 0.6 1 1.4

6
P<0.0001

P=0.1268 >0.05

R=0.9240
6
(A) (B) (NH,),SO,(D)
©
(NH,),SO, (AD)



a

D: (NH,),S0,

Fig. 5 The response surface analysis charts of four factors
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Tab.6 Variance analy.sis and szﬂiency analysis for 5(a~1)
regression equation
7 > 234
30.46 14 2.18  13.03  <0.0001 Design-expert 8.1.3
A 4.13 1 413 2471 0.0002
B 10.92 1 10.92 6543  <0.0001
C 0.019 1 0.019 0.1  0.7424
D 5.37 1 537 3216  <0.0001
AB 0.27 1 027  1.60  0.2246 400g/L 35g/L 10.63g/L
AC 0.052 1 0.052 031  0.5858 ) (NH,),S0, 0.6g/L
AD 2.71 1 271 1626  0.0011 3.85mg/L
BC 0.15 1 0.15 090 03579
BD 0.095 1 0.095 057  0.4633 400g/L
CD 0.37 1 037 221  0.1577 35g/L 10.5g/L. (NH,),SO, 0.6g/L
A’ 1.91 1 191 1146  0.0041 ’ 10L HPLC
Bj 0.30 1 030 1.82  0.1970 ) 43mg/L
c 5.23 1 523 3123 <0.0001
D’ 0.26 1 026 153 02348 (1.5mg/L) 186.7%
2.50 15 0.17 3
2.13 10 021 289  0.1268 TNF-a
0.37 5 0.074 400g/L
32.96 29
P 0.001( )’ P 0.0l ) 35g/L 10.5g/L (NH,),SO, 0.6g/L
P 0.05( )
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