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Abstract

Production of chiral phenyl oxirane by Rhodosporidium toruloides SJ-4 was investigated. Racemic phenyl oxirane was
kinetically resolved by enantioselective hydrolysis reaction by epoxide hydrolase of R. toruloides in two-phase hollow-
fiber reactor system. Dodecane with high concentration of the racemic substrate passed through the lumen side and
cell suspension was recirculated through the shell side of the hollow fiber reactor. For the removal of phenyl-1,
2-ethandiol to reduce the product inhibition to biocatalysts, another hollow-fiber reactor was employed to extract the

diol. Racemic phenyl oxirane up to 300 mM was enantioselectively resolved with high enantiopurity (>99% ee) in
hollow-fiber reactor system.
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Fig. 1. Schematics of single-stage (left hollow-fiber only) and two-stage (left and light hollow-fiber) hollow-fiber reactor

system.
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Table 1. Enantioselective hydrolysis of phenyl oxirane in
various organic solvents by R. toruloides SJ-4°

. Hydrolysis rate ¢ (%) )

Organic solvents .11 (Enantiomeric
(mM min "mg")
excess)

None” 0.00149 100
Ethanol 0.00113 25
Methanol 0.00101 36
2-Methoxyethanol 0.00131 53
Dimethlysulfoxide 0.00137 57
Dimethylether 0.00100 27
Phthalic acid 0.00120 49
Dodecane 0.00132 59
Dioctyl phthalate 0.00131 48

a: Hydrolysis reactions were performed in solvent system
containing 20%(v/v) organic solvent.

b: Enantioselective hydrolysis in aqueous buffer.

c: Relative ee (Relative enantioselectivity was caluculated by
dividing the value of a corresponding enantioselectivity (E =
In{Ro/R)/In(So/S)) by that of the best result.)

T2l Hollow-fiber Bt37] Al2”IE 0|88 1sk
Phenyl Oxirane2| #stzg

7180 2 FEA02 A 2GEANM A5 E
ol &% MY RIS FAstE AF, K718 AHE
of 2 71A = 37t 3 712 4R Folge AH
ool F7) &l AHEOE QAT AEZWBA LT} FA
of EAgez olgd AvE EAA
$ste] EH &42 8
phenyl oxirane 7|8 0| Zolgle {71&mFS Ho
& AdedA 7HE &
719gd 4+ 9= hollow-f
8 Al2ES AR oo (Fig 1). 7349
&7t A7} FEGOR FIEo] o9 EH 2

& ofata, Eg f7)8H dEl

& A3t A7) 9
pa

4L AeA 42e 7

=

&7 9] phenyl oxirane 3%

iber membrane& ©

o
e
-5
Fo 2 ond
[efas)

A 78

e AsAgle S o

2 A% A g £
3] hollow-fiber membrane&} =

2 regenerated cellulose® AMS-3t9 o}

Az AE3 R foruloides SJ-4 A3 (10 g DCW)=
100 mM phosphate ¢%-&9)(pH 8.0)o] EEAAH &7
Al z~= o] R WA hollow-fibers] shell +9 & %3 60 ml/
min o] FA7|HA YA M Tty R $EE A
t}. 7180] Fol lE #7187 %2 hollow-fiber ¥ 7}
lumen 29 Z 30ml/min 33} HA go] ¥HAHS &
AZulo} HESHA HWEA YA THrEd whgol
oluA "ot nFxY gAY ol EFAtol=o thF FEE
&g 98] FAg 194 hollow-fiber ¥H-&7] AJ2¥]& o
£3}ef 200 mM&] phenyl oxirane 7]l tjsld EH &4
7lvke) QA g st weS SRR 104 A
o] WSS B8 FEFH T £5F(>98% ee) (S)-phenyl
oxirane (yield = 35%, o] +#& ))& 4& & ATt
(Fig. 2)

194 hollow-fiber ¥F-g 7] A%
phenyl oxiraned]| T3t 1] Hel= S
Sk W7 £ A3 18412 Bl % ee gto] 692604
PR ot ASHOE Bl
irane9} (R)-phenyl oxiraneo] 3| %
not shown). o]= EH AZuje] &4 7
ARoie 7t o ddH o FutEE IF
=9 diol 4HE A IE SR A3l Aol MY &

—.~
TSy

ol

—

ML
N
h
&
s
ey
T
ole
lo
{13
>

Vol. 13. No.6(2003. 12) / 791



18] 2~
sl
100 100
80 r 80
H [
g @
o 60 GO
§ o
= | 2
3 5]
= 404 - Lao &
5 ! " 2
el . [ =4
£ 5
-
20 - b Lo ¥
0w . . : 0
0 2 4 6 8 10

Time (hr)

Fig. 2. Kinetic resolution of racemic phenyl oxirane in a
single-stage two-phase hollow-fiber reactor system
using R. toruloides 5J-4.
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Fig. 3. Kinetic resolution of racemic phenyl oxirane in a
two-stage two-phase hollow-fiber reactor system
using R. toruloides SJ-4.
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