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Steroid Modification with Aspergillus phoenicis

Effects of Reaction Temperature and Sonication
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Abstract: The temperature dependency and the stability of enzyme systems for 1la-hydroxyla-
tion of progesterone were investigated using Aspergillus phoenicis. Though A. phoenicis conserves
high enzyme activities for lactose hydrolysis even at high temperatures, the bioconversion reaction
of progesterone by this strain was found to be very temperature sensitive. The compositions of
reaction mediums of inside and outside of cells were analyzed using sonication technique. At early
stage of reaction, the concentration of 1la-hydroxyprogesterone of cell inside was higher than that
of outside. But as the reaction proceeded further, the 1la-hydroxyprogesterone existing inside of
cells being converted into another products, its concentration was lower within the cells that in the
bulk medium. Even in the reaction mediums containing organic solvents, A. phoenicis was founded
to be able to metabolite, so that 1la-hydroxyprogesterone can be produced continuously from fixed
bed reactions packed witht immobilized A phoenicis in vivo.

Keywords: Aspergillus phoenicis, 11a-Hydroxyprogesterone, 68, 11a-Dihydroxyprogesterone, Pro-
gesterone, Temperature effect, Sonication effect.
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Fig. 1-A. Effect of reaction temperature on the bio-

conversion of progesterone.
reaction temperature : 25°C

o [ progesterone

e : 11a-hydroxyprogesterone

4 : 68, 11a-dihydroxyprogesterone
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Fig. 1-C. Effect of reaction temperature on the bio-

conversion of progesterone.
reaction temperature ; 33°C
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4 : 6B, 11a-dihydroxyprogesterone

100
-Q (¢}
c 754
0
js!
-
4
2
© 504
>
T
25
\ e .
0 10 20
Reaction Time (h)

30

-

[¢7]

100
S e
c 751 /
g
3 /
% /
2 YA
- 504 \os
> Y4
I X
Y
25
o
- A *
O (e}
0 20 30

Reaction Time (h)

Fig. 1-B. Effect of reaction temperature on the bio-

conversion of progesterone.
reaction temperature : 28°C
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4 : 68, 11a-dihydroxyprogesterone
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Fig. 1-D. Effect of reaction temperature on the bio:

Fig. 1-E.

conversion of progesterone.
reaction temperature : 40°C

o ! progesterone

e : 1la-hydroxyprogesterone

a : 68, 11a-dihydroxyprogesterone

Effect of reaction temperature on the bio
conversion of progesterone.

reaction temperature : 50°C

o . progesterone

o : 1la-hydroxyprogesterone
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Fig. 2. Comparison of the steroid composition in the

reaction medium before and after sonication.

—e— : 1la-hydroxyprogesterone before soni-
cation

—=— ; progesterone before sonication

---0--- : 11a-hydroxyprogesterone after soni-
cation

---m--- ! progesterone after sonication
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Fig. 3. % yield of 1la-hydroxyprogesterone after
each reaction cycle.
One cycle corresponds to 20 hours of incuba-
tion.
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