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Abstract  The purpose of this study was to isolate high monacolin K-producing Monascus from Xiangxi natural savory vinegar
by primary UV spectrophotometric screening and secondary high performance liquid chromatographic (HPL C) screening. The
primary screening resulted in 7 Monascus strains capable of producing monacolin K, out of which strain M3 with the highest
monacolin K-producing ability (achieving a concentration of 157 mg/L in fermentation broth) was isolated through the secondary
screening. Further, fermentation conditions optimization for monacolin K production by strain M3 was carried out based on a
mathematical model established using Box-Behnken central composite design. The optimal fermentation conditions were found
to be: initial pH of 5.3, culture temperature of 25 , shaking speed of 112 r/min and fermentation time of 10.5 days. Under the
optimal fermentation conditions, the yield of monacolin K reached up to 354.68 mg/L.
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15
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16 Monacolin K
2000r/min 20min
226 260nmi-l
Monacolin K
HPLC Kromasil Cis(250mm x 46mm
51 m) 238nm 10u L 35
V( V() 8713 ImL/min
0.451 m Monacolin K
17
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24
80r/min 10d pH
3.5 40 45 50 55 6.0 6.5
pH5.5 80r/min 10d
20 24 28 32 36
pH5.5 28 10d
40 80 120 160 200r/min
pH5.5 28 120r/min
6 8 10 12 14 16d
Box-Behnken 4
3 Monacolin K
Monacolin K
2
21
25
7 246 237
229nm Monacolin K
[8-9] 18
Monacolin K
HPLC Monacolin K
2 Monacalin K M3 M4
M7 3 Monacolin K 100mg/L
M3 Manecdin K 157/mg/L
M3
1 Monacolin K
Tablel Monacolin K yield from preliminarily screened strains
ML M2 M3 M4 M5 M6 M7
Monacolin K
HmglL) 70 157 113 9% 46 128
22
M3 25 7d
1
2 6 ( 2
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Fig.1 Colonial photographs of strain M3
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Fig.2 Mycelium and conidiophore of strain M 3
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Fig.3 Effect of four fermentation conditions on monacolin K
concentration in fermentation broth investigated by one-factor-at-a-time
experiments
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Table2 Coded values and corresponding actual values of variables

involved in Box-Behnken experimental design

Xt pH X / X3 /(r/min)  Xa /d
1 4.5 24 80 8
0 5.0 28 120 10
1 5.5 32 160 12
3 Box-Behnken
Table 3 Box-Behnken experimental design and results
Monacolin K
X Xe Xa Xa /(mglL)
1 1 1 0 0 250.65
2 1 1 0 0 334.65
3 1 1 0 0 278.63
4 1 1 0 0 301.94
5 0 0 1 1 271.86
6 0 0 1 1 248.31
7 0 0 1 1 331.75
8 0 0 1 1 266.29
9 1 0 0 1 344.83
10 1 0 0 1 230.24
11 1 0 0 1 284.26
12 1 0 0 1 301.74
13 0 1 1 0 262.35
14 0 1 1 0 281.57
15 0 1 1 0 319.79
16 0 1 1 0 317.13
17 1 0 1 0 279.84
18 1 0 1 0 301.18
19 1 0 1 0 272.96
20 1 0 1 0 287.36
21 0 1 0 1 342.31
22 0 1 0 1 188.10
23 0 1 0 1 315.34
24 0 1 0 1 338.35
25 0 0 0 0 336.76
26 0 0 0 0 328.71
27 0 0 0 0 330.52
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Fig.4 Response surface and contour plots for the interactive effects of

initial pH and fermentation temperature on monacolin K production
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initial pH and shaking speed on monacolin K production
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fermentation temperature and shaking speed on monacolin K production
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shaking speed and fermentation time on monacolin K production
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