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Optimal Material and Conditions for the Immobilization of Rhizopus
nigricans in the 11 a -Hydroxylation Reaction of Progesterone

Myung-Hee Kim, Jung-Jm Lee, Mal-Nam Kim and Byung-Re Min
Depa’rtment of Bwlogy, S(mg Myung Women’s Univers y, Seoul 110-743, Korea

ABSTRACT: Hydroxylation in the 11 @ -position of progesterone molecules was carried out using
Rhizopus nigricans spores immobilized within various gel matrices, among which polyacrylamide
and agar gel were proved to be the most effective. Reactions with the immobilized cells and in-
tact free cells showed almost identical conversion rate of progesterone, optimal pH and reaction
time for attaining maximal yield, from which were confirmed absence of any decay and modifica-

tion of enzyme activities.
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3) Polyacrylamide gel
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Fig. 1. The liquid chromatography elusion curve
of 11 a-hydroxyprogesterone (A) and progeste-
rone (B).
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Table 1. 11a-hydroxylation of progesterone by
Rhizopus migricans immobilized in various gel
matrices. Reaction time: 24 hr.

Conversion of progesterone to

Matrix 11 a -hydroxyprogesterone (%)
Spores Mycelia
Ca?+-alginate 0 0
K-carrageenan 20 0
Gelatin 40 0
Bovine Serium
Albumin 40 0
Polyacrylamide 95 45
Agar 95 0
HCI-KCl  Citrate Phosphate
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2 80¢
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3
g
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-?‘% ©-@: Polyacrylamide gel
220 a-a: Agar gel \j
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Fig. 2. Dependence of 11 a-hydroxylation on pH
of the reaction medium.
Reaction time: 5 hr.
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Fig. 3. Time course experiment of 11 a-hydroxy-
lation.
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Fig. 4. 11 a-hydroxylation of progesterone as a

function of spore concentration.
Reaction time: 1 hr.
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Fig. 5. Effect of spore germination time on the
11 a-hydroxylation of the progesterone.
Reaction time: 10 hr.
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Fig. 6. Effect of gel matrix composition on the
11 a-hydroxylation of progesterone.
Reaction time: 1 hr.
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