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Biotransformation of Progesterone to 11 a-Hydroxyprogesterone by using
Rhizopus nigricans at Elevated Concentration of the Substrate
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A study on 11 e -hydroxylation of progesterone by using Rhizopus nigricans was carried out to pro-
duce efficiently 11 a -hydroxyprogesterone which is an essential intermediate of corticosteroids syn-
thesis. Firstly, medium was optimized in view of bioconversion yield and cell growth. Glucose and
casamino acid were selected as carbon and nitrogen source and the ratio of carbon to nitrogen which
maximize bioconversion yield was determined to be 2:1. Secondly, the addition time of progesterone
and dispersion method were studied. When progesterone dispersed with 0.01% (v/v) Tween 80 was added
at 12-14 hr of cultivation, higher bioconversion yield was obtained. When 20g/! of progesterone was
added, the yield reached upto 70% under optimized conditions.
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Fig. 1. Chromatogram of progesterone (a) and 11 a -
hydroxyprogesterone (b)
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Table 1. Relative bioconversion yield and dry weight
at different nitrogen source,

Relative Drv : ht
Nitrogen source bioconversion ry “;?lg

vield (%) (g/t)
Ammonium chloride 9 6.9
Soybean meal 52 8.7
Bacto peptone 81 9.8
Yeast extract 5 11.2
Casamino acid 100* 10.1

The concentration used was 2% (w/v).
*Indicate 60% yield when bg/! of progesterone was added.
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Table 2. Relative bioconversion yield and dry weight
at different carbon source.

Relative :
Carbon source bioconversion Dry weight

vield (%) (g/0)
Sucrose 65 10.6
Starch 44 8.0
Corn steep liquor 78 8.1
Molasse 37 10.0
Glucose 100* 12.7
Fructose 67 11.8
Galactose 52 11.6
Glycerol 38 8.5

The concentration used was 2% (w/v).
*Indicate 60% yield when bg/l of progesterone was added.

Table 3. Effect of C:N ratio at different concentra-
tion of glucose on the relative biocconversion yield and
dry weight.

Glucose cone. C: N biof:{sz]]?z:ion Dry weight
(%) ratio vield (%) (g/)
2.5 5:4 100* 10.5

2:1 100 9.5
4:1 71 7.9
8:1 61 8.1
4.0 5:4 70 10.7
2:1 96 10.7
4:1 80 9.1
8:1 30 6.0
6.0 5:4 18 9.6
2:1 96 10.5
4:1 90 9.6
8:1 90 10.1

*Indicate 60% yield when 5g/l of progesterone was added.
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Table 4. Effect of addition time of progesterone on
bioconversion yield.

Addition time (hr) Bioconversion yield (%)

0 45
7 40
12 b2
18 20

S 107

=8 &
S o =
2 6 =
= 2
S 47 S
w Q
=2 :
5 k=
S0 ‘ ‘ ' ' &
0 10 20 30 40 50
a. Culture time (hr)

Fig. 2. Time course of 11 a-hydroxylation of pro-

gesterone,

Progesterone (5g/l) was added at arrow indicated.
Symbols: O; Dry weight, m ; Progesterone, @: Glucose,
a; l1la-hydroxyprogesterone
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Fig. 3. Time course of 11 a-hydroxylation of pro-

gesterone.

Progesterone (10g/l) was added at arrow indicated.

Symbols: O; Dry weight, m ; Progesterone, @ ; Glucose,
4a; 11 ¢ -hydroxyprogesterone
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Fig. 4. Time course of 11 ¢ -hydroxylation of pro-

gesterone.

Progesterone (20g/l}) was added at arrow indicated.
Symbols: O ; Dry weight, m; Progesterone, @; Glucose,
a; lla -hydroxyprogesterone

Table 5. Effect of progesterone concentration on max-
imum productivity.

Progesterone (g/l) Maximum productivity (g/l/hr)
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