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11-chydroxylation Process of Steroids with Metarhizium anisopliae
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Abstract The effects of nutritional and environmental conditions on the conversation of 11-a-
hydroxylation by Metarhizium anisopliae were investigated in this manuscript. Then a novel dilution
process was also determined.
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60% 1
16a 17a- 1.1
Metarhizium anisopliae
R-H + NADPH + 0,——R-OH + NADP* +OH™ > R
1.2
20 50 1.5 g/dL 0.7 g/dL 0.3
2% 40% ~ g/dL 0.2 g/dL NaCl 0.3 g/dL KH,PO, 0.1
50% 80% ~90% ° g/dL. K,HPO, 0.1 g/dL
1.3
A 3 g/dL 2 g/dL
0.5 g/dL MgSO,- 7H,0 0.05 g/dL pH 4.5
B 3 o/dL 2.5 g/dL
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1981-
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0.15 g/dL 0.2 g/dL pH4.5 MgSO,- 7H,0 0. 05 g/dL 2
1.4 1
26 ~28 °C 5~74d Tab.1 Effect of carbon sources on conversion yield
0.5% 80 1.2 x " A B c
10°  /mL 0.5 mL
228 r/min 40 h 4 50 39.29 36. 34 37.15
8 mL 2¢ : 1.5mL : 71 60. 31 57.27 58.02
4.5 mL 72 h 90 C 79 64. 41 62.11 63. 12
1.5 2
160 17a- Tab.2 Results of orthoyonal experiment
/%
L6 1 0 -1 -1 55.35
2 0 1 -1 56. 28
49 NaOH
3 0 -1 1 53.46
3 90 C HPLC
Alltech 250 mm x 4.6 mm 4 0 ! ! 33.85
250 : 9 _ 25 5 -1 -1 0 51.01
1.5 1.0 mL/min 240 6 -1 1 0 51.70
nm 25 C 60% 7 1 -1 0 55.42
1.7 pH 8 1 1 0 56.23
pH pH 9 1 0 1 54.36
90 C
10 -1 0 1 53.39
11 1 0 -1 58.21
12 1 0 1 57.10
2 13 0 0 0 55. 81
2.1 14 0 0 0 55.56
NADPH ? 15 0 0 0 -
SAS
6
3 A 3 g/dL B 2 g/dL 1
g/dL C 2 g/dL lg/dL 1g 30 2 o/dl.
U/g 50% 0.3 g/dL
2 g/dL 0.5 g/dL. MgSO, - C
7H,0 0.05 g/dL 1 3.5 g/dL 2 g/dL 0.3 g/dL Mg-
25h 50 h SO, 7H,0 0.05 g/dL 11
B C A 58.21 g/dL
B 2.5 3.0 3.5 g/
2.2 dL, 2.0 2.5 3.0 g/dL 0.12
A ! 0.15 0. 18 g/dL 0.2 0.4 0.6 g/dL
2.5 3 3.5 g/dL 3
1.52 2.5 g/dL 0.3 0.5 0.7 g/dLL
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Tab.3 The orthogonal tab of four factors at three level

/%

/% 9 -1 0 -1 55.40
1 1 1 1 1 45.13 10 - 0 | 57 63
2 1 2 2 2 49.36
3 | 3 3 3 46.20 11 1 0 -1 52.45
4 2 1 2 3 52.72 12 1 0 1 57.79
5 2 2 3 1 57.02 13 0 0 0 55.45
6 2 3 ! 2 >1.31 14 0 0 0 54.36
7 3 1 3 2 55.52
8 3 2 1 3 52.43 15 0 0 0 -
9 3 3 2 1 56.40 SAS
! 140.69 153.37 148.87 158.55 0.8 mL 1.2 x10° /mL
37 h 72 h
2 161.05 158.81 158.48 156.19 2.4
3 164.35 153.91 158.74 151.35 0
23.66  5.44  9.87 7.2 5
5
3 2231 57.02% Tab.5 Effects of substrate dissolution method on conver-
sion yield
3221 / g/dL /%
1.5 54.01
58. 6% 55.8%
2 48.37
D 3.5 g/dL 2.5 g/dL 0.03
0.15 g/dL 0.2 g/dL 80 66.41
2.3 DMSO 1.5 55. 69
3941 h 68 70 72 h Ls 35,07
§ 2 C
2 43.10
4
4
Tab.4 The orthogonal combination design on inoculum
size hypha age and conversion time
/%
1 0 -1 -1 55.69
2.5 CD
2 0 1 -1 54.54
30 - : 61.55 1 40 42 44 h 6
4 0 1 1 55.64 1 D
5 -1 -1 0 56.36 C
6 -1 1 0 57.85 pH C
7 1 -1 0 54.21 pH D pH
8 1 1 0 58.63 ¢ D




80

~-pH{E (D) —e— pH{H (O

~&— FTED (gdl)  —8— FEC {g/dL)

601 2 2.0

55F o

sok 115 %
I L
z " {10 @

4.0 N

35F 40.5

3.0

1 1 1t ! J F i 1 1 110
2.5 32 36 40 44 48 52

B [k

Fig.1 The growth coruse of Metarhizium anisopliae

under different culture medium
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Tab. 6 The cultivate time under different culture medium
/%
40 h 42 h 44 h
C 71.22 69.47 64.40
D 66.59 70.95 69.71
2.6
B D
36 38 40 h 15%
14 16 18 h 72 h
40 h 16 h
73.2%
2.7
Hayano
10
11
B 36 h 15%
D 17 19 21 h
30% 50%
2 65h

i pHH{E —t— T B/ (gidl)

3 3 i 1 I 1 1 2 L i 5

&
7 131517 1921 23 28 3032 34
B A

2

Fig.2 Growth course of second step
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Tab.7 Conversion yield of diluted culture medium at dif-

ferent time

/%
17h pH3.83 19h pH3.51 21 h pH3.20
1.29 g/dL 1.53 g/dL 1.96 g/dL
67.91 66. 31 62.17
30% 69. 43 71.42 68. 42
50% 67.20 68.92 70. 83
19 h
30% 4% 21 h 50%
3%
50%
3
16
17a- 1~
1.2 x10* /mL 0.8 mL
3.0 g/dL
2.5 g/dL 0.15 g/dL 0.2 g/dL
26 ~28 °C 228 r/min 36 h 15%
3.5 g/dL
pH 20 h
2 g/dL
65 h 70%
87



4 70.1 C 75% 1.78
h
158.68 U/g
3.40%
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