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Use of response surface methodology on the production of active
compound MFS from Fusarium solani and its activity on
HMG-CoA reductase
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Abstract: [Objective] In the present study, response surface methodology (RSM) was used to
optimize the fermentation conditions of MFS (metabolite of Fusarium solani FG319) extracted from
marine microorganism, Fusarium solani. [Methods] On the basis of single factor tests, Box-Behnken
RSM was employed with three factors such as addition of L-ornithine hydrochloride at different
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concentrations, culture time, and culture temperature on the yield of MFS. [Results] The optimum
culture conditions were as follows: the L-ornithine hydrochloride addition was 0.6% (W/V), culture
time was 7 d, culture temperature was 22 °C. Under these conditions the yield of MFS was 20.11 mg/L,
which is 4 times increased than without any optimization and the relative error with the theoretical
value was 0.64%. The inhibition rate of MFS on HMG-CoA reductase was achieved above 100 mg/L,
and has a similar inhibition as Lovastatin. [Conclusion] The culture conditions obtained by response
surface methodology were effective and reliable, and the effect of MFS on HMG-CoA reductase is

obvious in vitro.
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Table 1 Analytical factors and levels for RSA

Levels
Factors 1 0 ]
The addition of inducer 0.1 0.5 0.9
Incubation time (d) 4 7 10
Temperature (°C) 19 22 25
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Table 2 The Box-Behnken design and experimental results of response surface methodology

No. A-Inducer B-Time C-Temperature Y-Production
(%) (d O (mg/L)
1 0.50 4.00 19.00 5.46
2 0.90 7.00 25.00 8.74
3 0.10 4.00 22.00 0.83
4 0.50 7.00 22.00 19.77
5 0.50 10.00 19.00 4.69
6 0.50 7.00 22.00 19.72
7 0.50 4.00 25.00 8.98
8 0.90 7.00 19.00 6.93
9 0.10 7.00 19.00 0.35
10 0.50 7.00 22.00 19.62
11 0.90 10.00 22.00 4.25
12 0.90 4.00 22.00 8.87
13 0.50 7.00 22.00 20.22
14 0.10 7.00 25.00 1.95
15 0.10 10.00 22.00 0.17
16 0.50 7.00 22.00 19.85
17 0.50 10.00 25.00 3.78
x3 EEFAESHER
Table 3 ANOVA for response surface quadratic model
F P
Source SS df MS F value P value
Model 941.21 9 104.58 1338.44 <0.000 1
A 81.22 1 81.22 1 039.45 <0.000 1
B 15.82 1 15.82 202.47 <0.000 1
C 4.53 1 4.53 57.98 0.000 1
AB 3.92 1 3.92 50.17 0.000 2
AC 0.011 1 0.011 0.14 0.718 3
BC 4.91 1 491 62.79 <0.000 1
A’ 323.88 1 323.88 4145.14 <0.000 1
B’ 239.09 1 239.09 3 059.95 <0.000 1
c? 181.91 1 181.91 2328.19 <0.000 1
Residual 0.55 7 0.078
Lack of fit 0.33 3 0.11 2.10 0.242 4
Pure error 0.21 4 0.053
Cor total 941.76 16
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