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Enzymatic  resolution reactions  were

nvestigated using  Candida

rugosa lipase for the producton of ophcally pure

S-(+)-ketoprofen. When the enzymabc hydroysis (and eslenficalion) of racemic ketoprofen esters (and racemic ketoprofen with
alcohol) was Investigaled comparatively, aqueous meda was more spectfic for S-enantiomer than orgamic media. In the enzymatic
hydrolysis of racemic ketoprofen ethyl esler in aguecus media, optimal temperature and pH for enantioselectvity were 37°C and 4,
respectively. The stereosslectvity of the enzyme was enhanced by adding dialcohols such as elhylene glycol and propylens glycol,
The enanbomenc ratio obtained In the 40 %lviv) ethylene glycol was 2-fold higher than that without the additive. By adding
CHzCl, CHCL and CCly (5%,viv). the enantioselectivily was reversed. A dramatic increase in the stereoselectivly was achieved
using lipase purfied by anion exchange chromatography. The type A lipaselthe first eluted lpase fraction) showed an enanliomenc
ralo of >100, whereas the type B Ipaselthe second eluted lipase fraction) exhibied enanliomer rato of 90 n the hydrolysis of

racemic keloprofen ethyl ester.
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Figure 1. HPLC chromatograms of ketoprofen ethyl esler, (R)-
keloprofen, and (3)-ketoprofen analyzed by a chiral column.
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Table 1, Effect of reaction media and subsirate lypes on the enantioselectivity and activity of lipase OF-catalyvzed hydrolysis

of letoprafen ester and esterification of ketoprofen.

Reaction Subslrate Media c ee E
Methyl ester Isapropyl ether n16 -0.73 0.14
o . . Methyl ester Isopropyl ether{0.03} 0.18 047 0.43
Hydrolysis in organic media Methyl ester Isopropyl ether(0.06) 014 037 0.43
Methy! ester Cyciohexane(0.06) 0.067 0.23 1.62
Ethanol Isoprapy] ether 0.063 (146 0.36
Ethanol Cyclohexane 025 -029 050
Esterificalion in organic media®  Propancl Cyclohexane 0.3 ~0.48 0.31
i-Prapancl Cyclohexane 0.068 -0.20 0.56
Butanot Cyclohexane 012 -0.35 046
Ethy} ester Acelate(pH5 0) 023 070 74
Elhy] ester Phosphale(pH7.0) 0.8 0.65 54
Hydrolysis in aquenvs buffer — py o Tris(pH7.0) 0.16 068 &0
Ethyl ester Acetate(pH3 0} 0.20 0.71 70
" 25 mg lipase/ml, 50 mM ester. 30 °C, 150 rpm, 2372 FEF7HmL

* 25 mg lipase/mL, 50 mM Ketoprofen, 300 mM cthanol

% 95 mg lipase/mL, 300 mM ester, 200rpm, 37 °C, 50 mM buffer
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Figure 2. Effects of iemperature and pH on the

emamiomenic ratio of the enzymatic hydrolysis.  S0mM
acetale buffer was used for the reactions at pH 4 and 35,
and 50mM phosphate buffer was used for those at pH 6, 7.
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Hotg o Hg

A7 Zad Ad5E 28
(3, 100, ol=ist AAHEL ‘i‘aoﬂ AR o7 ggke wA A
71 A s Fon o|AATHIL HAA} Ea2
B mAE ddE FAE] §5d
(water-miscible! #7187, W48 (water-immiscible) 7]
&4, polyaleohold 52 H7lAR & whedEly o dhga
B840 WiAEE FAEETh Table 294 ulebd vhel 2ol
Feiaeale 2718918 ASRE ethylene glycol®d 22

dialeohol§3 Aoz vhdyoer, w2 dea 2 ZE
A ede] HAe gga WEAEde) iR, @
Eu|Ee AME chlooform® 2 g2A% §7)802 st
o gl& (RI-Hde ARz U] weddds] o =4
UEdels Aol v A nonagqueous) S-S AR
L7182 FR7d wet dheddAde] ] Wele A 3
Sag el BEE Jedths 235 Tawaki 5o B u}
othiZ, 2 & dy Adis 5%{viy) A5 HaE FH2
eke] b dajyn gheadAe] dage)d 4 gtk e
EuEE A BolFn gt

(S)-ketoprofeno] o3 vk ML Zrlalzl dAzid £
gtel ethylene glyeol® #r7pabs Z7RA7|IEA &4 E =
AEhe] Rerth Figure 39 vl npgl 2] ethylene glyeol

=
27} wheh WA g TaAstE ot BEd
e Zylsi= Aez etz gtk Ethylene glycal
40% BHE A% ee 00 FEZ AMNFoE e =& 29

£ Ay (S)-ketoprofens ¥E£ F 99k

o A 7}01—01

ey al

Sol2 ZRote T ool o3 FEEHH

AA A FE candida rugosa E]rl ] giale Fold AR
afEngEe] o8] 2 £F 3F59 Axel th2 AWAE £
F¥= AeT ¥1y H FAhE0

I grH13-15). '3] 17 2

Z2} ketoprofen £ §-3el o HdAQE Bel=a] 247

g8 'EaZ ol wnAR AAEEC Q-Sepharose
wH FZelETHE A1 lipase’l A

HAEs BHEl® Eel =9k Figure 4).

AA D lpases o|&ste] keloprofen ethyl esters 715F8)
a7l A3 AFE7F 0389 AFE 1009 HSAYREE
HodFo] (S)-ARzH Aol BEH gide 4 F A
(Tadle 3). W3 B FEl= conversion 022, E 80 FxE w2 7
Sdde @ deHEEE Belfu gtk 22y Fure 49

:L

il

il

H.l



228

Korean J. Biotechnol. Bioeng, Vol. 14, No. 2

Table 2. Effect of addiives on the enantioselectivity and activity of Lipase OF -catalyzed hydrolysis ol ketoprofen ethyl-

ester.
Additive' Relative E  Relatrve conversion Additive Relative E  Relative conversion

No additive {control} 1.0 1.0 14-Dioxane 073 0.18
Methanol 0.50 0.35 Acetone 0.22 0.36
Ethanol 029 0.27 1,4-Dhoxane 073 0.18
i-Propanol 0.28 0.32 Ethvi acetate 054 0,38
Bulano] 031 0.056 I2-Thehloroethane (049 0.19
1,2-Propanedial 131 092 Chloroform 0.023 015
1.3-Prapanedicl 142 0.80 Carbonletrachloride 0.31 043
1.4-Butanediol 182 085 Benzene 020 0.34
Dextran 1.0] 102 Toluene 014 0.29
Methoxy ethanol 0.96 053 Xylene 025 0.35
Lthoxy ethanol 0.61 0.56 Hexane 0.82 095

! Bach additive was added 1o 5 % (v/v!
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Table 3. Companison of the activity and stereoselectivity of
crude, A-type, and B-type Lipase OF for the hydrolysis of
racermuc ketoprofen ethylester.

Enzyme conversion ee E

Crude 038 0.65 65

A type 0.38 >0.99 >100

B type .22 0.76 5.0
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