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Influence of Fermentation Environmental Conditions on the Production of
Pigments and Citrinin by Monascus anka 9903
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Abstract A strain of Monascus anka 9903 was found to produce high level of pigments and low level of cit-
rinin. Medium compositions for fermentation of Monascus anka 9903 were studied aiming at promoting pig-
ments production and inhibiting citrinin production. The medium based on corn starch and glutamate as carbon
and nitrogen sources supplemented with minerals was proved to be the optimal resulting in the highest pig-
ments production 184 U/ml. and less citrinin production less than 1 mg/L. as revealed by orthogonal ex-
periment of the composition of the culture media and submerged fermentation in a 10 L fermentor. The produc-
tion of pigments and citrinin is considered to be associated with cell growth but the citrinin is degraded in the
late fermentation phase to some extent. Higher concentration of dissolved oxygen promoted both pigment and
citrinin production.
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3 32+1 C
100 r/min 4~5d.
! 1.3.2 100 mL 500 mL
5% 32+1 C 100
P J Blanc r/min 7 d.
1.4
2-5 1.4.1
70%
0.5h 70%
6~10 UV3000
11
CV = 0ODsps x
1.4.2
pH 3.0
= . HPLC
HPLC 14
pH3.0 :V =47:53 HP
1100 Aex =331 nm A, =500 nm
5 pm Edopse XDB Reversed—phase Cig
1 250 mm x 4.6 mm 1.0 ml/min 28
1.1 C 20 pL.
Monascus spp 9903 )
3
25%C 7d 2.1 Monascus spp 9903
1.2
1.2.1 15° 80 g/L
15 g/L.
1.2.2 PDA 200 g Monascs spp 9903
1L 20 g/L 15 ¢/L.
1.2.3 G25N NaNO; 3 g/L. K,HPO, 1 g/L
KCl 0.5 ¢/I. MgSO; 7TH,0 0.5 ¢/I. FeSO4 7H,0 Monascus spp 9903 4
0.01 g/L 5g/L 15 g/L 1.
25% .
1.2.4 CYA NaNO; 3 g/L K,HPO, 1 ¢/L

KCl 0.5 ¢/ MgSO; 7H,0 0.5 ¢/L FeSO; 7H,0
0.01 g/L 5g/L 30 &/L 15 /L.
1.2.5 MSG 50 ¢/L

5 o/L ZnSO; 7H,0 0.5 /L CaCl, 0.1 g/L K,HPO, 5
o/L KH,PO, 5 ¢/ MnSO; H,0 0.3 g/L FeSO; 7H,0

0.01 /L.
1.2.6 YES 10 ¢/L 50 g/L.
1.3

1.3.1 50 mL 250 mL

2~3
13 Monascus spp 9903
Monascus anka Nakazawa et Sato.
2.2
YES
YES
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1 Monascus spp 9903

Tab.1 The Morphological characteristics of Monascus spp

9903 ondifferent culture media

E
390 nm oD
2.0~3.0 cm 516 nm oD
PDA 2.5~3 cm pyronoid
G25N
cyy 30~3.5m - 3
Tab.3 Effects of nitrogen source on pigments and citrinin
’ production
Tab.2 Effects of different aminoacids on pigments and cit- / U/mL
rinin production ,
505 nm 519 nm 392 nm
/ U/ml, mg/L
Y, A 95.90 108.10 106.0 7.09 13.53
505 nm 470 nm 370 nm 410 nm mg/L
B 90.80 101.85 73.20 7.60 11.95
25.31 16.62 26.50 18.36 0.565 4.8 C 3190 36.85 2.6 440 7 24
28.33 17.56 27.54 20.11 0.386 73.4 D 85.0 9.10  77.80 20,64 412
YES 8 - - - AT E 5142 7061 0 9.54 5.39
2 YES F 65.05 0.1426 57.75 4.08 15.93
YES
2.3
YES
11.9% 50 g/L MSG 4.
4
68% .
Tab.4 Effects of carbon source on pigment and citrinin pro-
duction
/ U/mL
/
505 nm 519 nm 392 nm mg/LL
gL A 5 B
354 15 C 5 D 74.46  78.58 104.52  7.26 10.26
3.5+ 1.5 E 5 F 3+ 89.83 93.84 89.01 28.56 3.14
2. 172.30 186.42 192.13 7.91 21.78
MG 64.56  66.08  69.26 8.39 7.69
3. A B
505 nm 516 nm
505 nm 231%
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Tab.5 Factors and levels in orthotropic experiment

2.4 %
7nS0,
MSG 505 nm ! 2 3
A 3 5 7
5 6.' B 0.7 0.3 0.5
5 C 7ZnS0, 0.05 0.03 0.07
6
Tab.6 The results of the orthotropic experiment
ZnS0, /
MSG U/mlL / mg/L
1 1 3% 1 0.7% 1 0.05% 129.95 27.33 4.75
2 1 3% 20.3% 2 0.03% 139.15 8.19 16.99
3 1 3% 30.5% 30.07% 120.25 17.04 7.06
4 2 5% 10.7% 2 0.03% 148.65 12.92 11.50
5 2 5% 2 0.3% 30.07% 129.15 4.91 26.30
6 2 5% 30.5% 1 0.05% 156.15 9.21 16.95
7 3 7% 1 0.7% 30.07% 207.0 20.00 10.35
8 3 7% 20.3% 1 0.05% 81.85 6.44 12.71
9 3 7% 30.5% 2 0.03% 152.50 11.09 13.75
A
K =4.75+16.99 +7.06 = 28.80 A,B,C, 5% 0.3%
k= K;/3=9.61 ZnS0; 7H,0 0.05%
K, =11.50+26.30 + 16.95=54.75
ky= K,/3=18.25
K;=10.35+12.71+13.75=36.81 2.5 9903
ky= K3/3=12.27
R=max ky ky ks —min k, ky ks =18.25-9.61 10 L
-8 64 20 L/min 32 C 200 r/min
5% 7d. 1
K A B C 3 0~
K, 28.80 26.60 34.41 50 h
K, 54.75 56.00 42.24
K, 36.81 37.76 43.71 S0~150h
ky 9.61 8.87 11.47 150 ~ 180 k
ky 18.25 18.67 14.08
ks 12.27 12.59 14.57
R 8.64 9.80 3.10
3 R B
AC .
184 U/mL 0.82 mg/
L. 3044.25
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U/g 13.57 mg/kg. 32 C 4% 90 h
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Fig.1 Time course of M. sp 9903 fermentation in a 10 L 2
fermentor Fig.2 Effects of dissolved oxygen on pigment and cit-
2.6 rinin production by Monascus spp. WM951 in a

20-L fermentor
2
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