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Ion Effect on Steroid Bioconversion in Rhizopus nigricans

Jung-Jin Lee and Mal-Nam Kim*
Department of Biology, Sang Myung Women’s University, Seoul 110-743, Korea

ABSTRACT: Ion effects on 1la-hydroxylation of progesterone and So-reduction of 1la-hydroxyp-
rogesterone by Rhizopus nigricans were investigated. Metal ions such as Cu**, Cd**, Co**, Mn*",
Zn’*, Fe**, Mg**, Fe’* and Na® reduced the 1lg-hydroxylation activity, while K* stimulated the
same reaction. Enzyme activity for the Sa-reduction of 1la-hydroxyprogesterone was increased in
the presence of Fe?™, Mn**, Mg’*, Co**, Zn**, Fe**; K* and Na’, whereas it was decreased
in the presence of Cd*" and Cu®'. Potassium ijon of 107> M of concentration was found to be
effective for the promotion of 1la-hydroxylation. On the other hand, cadmium ion of 107* M
was proved to suppress the 5c-reduction reaction. Progesterone is reported to be transformed into
11a-hydroxyprogesterone which, in turn, is converted further into 1lo-hydroxy-allopregnane-3, 20-
dione by R. nigricans. From this point of view, the highest yield of 11c-hydroxyprogesterone could
be obtained when potassium ion of 10~ M was given initially followed by addition of cadmium
ion of 10 M to limit conversion of 1la-hydroxyprogesterone into 1la-hydroxy-allopregnane- 3,
20-dione.

KEYWORDS: Rhizopus nigricans, progesterone bioconversion, 1lo-hydroxylatien, Sa-reduction, ion
effect.
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Fig. 1. lon effects on 1la-hydroxylation of progeste-
rone. Concentration of Cd** and Cu?* were kept at
10~* M while the other ions at 1073 M.
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Fig. 2. Effects of the presence of ions in the reaction
media on the 1la-hydroxylation of progesterone. Co-
ncentration of Cd?* and Cu?* were kept at 107* M
while the other ions at 107* M.
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Fig. 3. Effects of K™ concentration on the transfor-
mation reaction of progesterone. A, B and C corres-
pond respectively to 107% 107% and 10™* M of K*
concentration. Closed symbol and open symbol were
respectively referred to the results obtained in the
absence and presence of K*.

O, @ : 1la-hydroxyprogesterone

O, M : lla-hydroxy-allopregnane-3, 20-dione
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Fig. 4. Effects of Cd** concentration on the transfor-
mation reaction of progesterone. A, B and C corres-
pond respectively to 1073 107* and 107°> M of Cd**
concentration. Closed symbol and open symbol were
respectively referred to the results obtained in the
absence and presence of K*.

O, @ : llo-hydroxyprogesterone

[0, B : lla-hydroxy-allopregnane-3, 20-dione
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Fig. 5. Variation of steroids production with addition
of Cd?* at different period of the transformation rea-
ction. Cd?" added simultaneously with K*(4), Cd**
added 2 hours after inangulation of the reaction (B),
Cd?* added 12 hours after inangulation of the reac-
tion (C). Closed symbol and open symbol were respe-
ctively referred to the results obtained in the absence
and presence metallic ions.

O, @ : lla-hydroxyprogesterone

O, W : lla-hydroxy-allopregnane-3, 20-dione
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