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Abstract

Enantioselective hydrolysis of racemic styrene oxide by Rhodotorula sp. CL-82 was investigated. Reaction conditions

including pH,

temperature, and volume ratio of organic cosolvent were optimized using response surface

methodology, and the optimal conditions of pH, temperature, and the volume ratio of cosolvent were determined to

be 7.64, 33.26°C, and 3.09 %(v/v), respectively. Chiral (S)-phenyl oxirane could be obtained with high enantiomeric

purity {ee > 99%) and 20% yield (theoretical yield = 50%) at the optimal condition.

Key words — enantioselective hydrolysis, Rhodotorula sp. CL-82, styrene oxide, response surface methodology

3

T

¢

5

oo Jm bt
o

o Mg
o,

=2

SERIE 0111401‘:3 Azse Pgo

monooxygenase 59| AT ATALE 01%3}&1 o]

*To whom all correspondence should be addressed
Tel : 82-51-620-4716, Fax : 82-51-622-4986
E-mail : eylee@ks.ac.kr

Ao 24 oxirane 8% E3t= I

13} 2 e o) ZA}

o= 7149l 7 Bl g ARl F P5ehe A 7}
SRS olgde] BY Fsfo|4AAUE Haale 7]
ol YTH37L (R), (S)o1RAAZ EFH YE G
AEAo= ANAZRE 5 Fo|d e Huge
2 diolz ZAFRANAZOH FFHOR B FF of

Exolentg Az 4 Y Eavt dFAlelE 7he R
B x(epoxide hydrolase, EH)olt}l. EH+ monooxygenase
of HIS) cofactor Aol TEHA gkon, wlaA ¢+
2 F2F 71D o 4o slgd)

2 =8 Me EH &4o] 3 Rhodotorula sp. T )
S)-styrene oxideZ H-E]

AZu) 2 o] &ate] AT (R,
(R)-styrene oxidethg YA MElZ oz 7tpE|AIA AlA

=

= =

=

Vol. 12. No.6(2002. 12) / 765



o3
—

T 99% o]4e] (S)-styrene oxideS A=

of glo} F2 ¥ 24 pH, 2% % 714 &3lx T4
A& f7189 H7hF Tl PiAE 9g& 245 W
£ FAYE ol 8ste] AdzdE HAHgetnr s

ME e

Rhodotorula sp. CL-82% wjslr] st wix2= 1%
1%(w/v) glucoseE X gsle  FHAWA
(Peptone 10 g/1, NaCl 2 g/lI, MgSO, - 7H,O 0.147 g/l,
NaH,PO; 13 g/l, K;HPO; 44 g/I)E A}&3}q.0.0, vk
&% 27T, 250 rpmol|A] 48217 Ag wjFateich wjokE
ﬂ DAE2] % 100 mM phosphate buffer (pH 8.0)Z

4 44D 8 BFZ A

(w/v) yeast,

AMMEN T2t

A 300mg(A2F%7]5)S 10 ml¢] 100 mM phosphate
buffer(pH 8.0)ol #EAIZ] th& 20-80 mM A4 styrene
FAsIAT) WSV screw-cap vessel S AlE

9o, 35C, 250 rpme} AgujkridlA 308 <+ 7}

oxideE

FE wES AAste 27 Tt ES AAs-
He 25 F kSRS cyclohexane® F£3 F, §7
&u} Z& chiral GC2 £43te] 7] 7t¢R3&=9 3
84 & (enantiomeric  excess, ee = [S-R]/[S+R] x 100%)S
2R s AH8].

pH, 2% ¥ cosolvent2 ¥&

RS B4 S o) &3 dANY Y steRsas v
27 HHHE HotdrtgE&de pHE 65-85 2&E

275-375C, 2#3 DMSO(dimethy! sulfoxide)E 1-5%
(/oA BIATIEN BEHEY 48 SRR

Lab culture collectionol A /\‘j f\f} q]l/\}o]c TH5 88
0] $4% Rhodotorula sp. CL-82 $#§¢] EH &4& o]
43t 2tA 9 styrene oxide 7]Fo 3 A AHF 7}
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sko] 712 (S)-styrene oxide A|Z g
i‘ii(response surface analysis)& o] &
EL T ez A3 E A
A8tk pH, B2 %, cosolvent 5 A|7fe] Agxzte]
W37} A G st vxe FFE £4357] 9
3 AEYEL FATAAE Y (central composite design)
& o] &3tq 24 }919_31, A zAT (R)-styrene oxide

HAeis £xoe drdAE AgdE &+ de 27 3
289 A& Statistical Analysis System(SAS)& o3t
ALY S T3 25

A b wezAe 2472, 1,0,1,2 59 oA W
9 dPFFog Y (Table 1), FATA ALYl o
g% 25+ 2K + No (K 95 A9, Noo 344 A9)749
ARHoA 74720 B A9 ANse QALEE o)
T2 &0 g 437 AHE Ut (Table 2). 43
Hgrol tistel SAS 22 aH S AEsle] FAEHE 4
Alg A3}, pH, 2%, cosolvent ¥ 7}akol| whE Rhodotorula
sp. CL-82 A&l o] YA 7tpitsf £ 85 el F
© HFE-X W(response surface)ol] w3t 23} I AEH AL
otz 2ol 2T 4 AU

y=000233 + 000010X; + 0.00008X, - 0.00001X; -
0.00035X;% + 0.00027X:X, - 0.00027X;> + 0.00012X:Xs
-0.00008X2X3 - 0.00030X5”

714 ye AZFuy YAALDF sleEE £E(mM/
mg - min)o[B Xy, X, Xs& 247} pH, P% E(C), coso-
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Table 1. Level of the enantioselective hydrolysis conditions
in experimental design

Independent Level
Xn .
variables 2 1 0 1 2
X1 pH 65 70 75 80 85

X; Temperature('C) 275 30 325 35 375
X3 cosolvent(%) 1 2 3 4 5
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lable 2. Experimental data for initial hydrolysis rates
under the different conditions of pH, temper-

ature and the volume ratio of cosolvent.

Culture conditions

Eng y  Temp.  Cosolvent Data value
() (%)
1 -1 -1 -1 0.00179
2 -1 -1 1 0.00132
3 -1 1 -1 0.00100
4 -1 1 1 0.00097
5 1 -1 -1 0.00121
6 1 -1 1 0.00137
7 1 1 -1 0.00165
8 1 1 1 0.00198
9 0 0 0 0.00233
10 -2 0 0 0.00081
11 2 0 0 0.00103
12 0 -2 0 0.00090
13 0 2 0 0.00160
14 0 -2 0.00114
15 0 0 2 0.00127
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Fig. 1. Effects of pH and temperature on the initial
enantioselective hydrolysis rate of Rhodotorula sp.
CL-82.

o83 kA8 Styrene Oxide YA ol 7t-al =4 35

40¢

0 =
R
= »
E 8
© 304 Feo &
© , 1}
» o
o T
[
c 20 a0 E
e 9
& g
»n | 8
10 4 L20 uj
L S B 0
0 1 2 3 4
Time (h}

Fig. 2. Enantioselective hydrolysis of racemic phenyl
oxirane by Rhodotorula sp. CL-82 in batch reactor.
(Symbol : (R)-Pheny! oxirane (@), (S)-Phenyl oxirane
(O), enantiomeric excess (M)

X720 Mef 2tMY styrene oxideod| CHet x|ME]
o I vts

g g BAo X A3 HHZANM Rhodotorula sp.
CL-82 #AE AZE= A838led 249 styrene oxided
A g W AT HHxhe

H 7.6, 2% 33.3°C, cosolvent A7}& 3%(v/v)

oA 7AZ2F % 300 mge] Rhodotorula sp. CL-82 # A& 80
mMe} 2tHY) styrene oxide7} E0] & 10 ml reaction
vesselol W1l shakings |FHA YA HPF s

WSS AT oF AR AR N A AH F
0% FE(CIE & oy 40%) FEOE %ﬂ?ﬂoi &%

& (ee > 99%) (S)-styrene oxide® A& + 2
2 o
Rhodotorula sp. CL-82 -2} <] epoxide hydrolase &4-&

o]-&38la] A2 styrene oxided] th3t YA ANH s15R
& w8 A AT Rhodotorula sp. CL-82 AZuje] ¢

AN 7ML EEE U= shEEE J4d o
% 45 53 pH, W82 %, cosolvent 7Lk tigt 3

}.
z}z} 7.6, 333°C, 3%(v/v)e2 AAE Yt JF
ok 4A)7F AL 9 HIYS EF eeZto] 99%

o}
o] Aol 23}79122 438 (S)-styrene oxide® o8 £&
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