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Enantioselective Hydrolysis of (R,S)-Naproxen Methyl Esier Using Two-Step Acelone-treated Candida
rugosa Lipase. Lee, Eun Gyo, Soon Ja Choi, and Bong Hyun Chung. Microbial & Bioprocess Engineering
Laboratory, Korea Research Institute of Bioscience and Biotechinolfogy, FC. Box 115, Yusung Taejon, Korea — A
novel two-step acetone treatment method was developed to enhance the enantioselectivity of Candida rugosa lipase
(CRL) toward the hydrolysis of racemic naproxen methy! ester. The acetone-treated CRL was considerably more
enantioselective than the crude CRL, yielding an enantiomeric excess of 98~100%. The crude and acelone-wreated CRLs
were subjected 10 anion exchangs clhromatography, and their chromatography profiles were compared. In consequence.
both chromatography profiles were found to be almost denlical. resuling n two separate lipase peaks (lipase A and B).
The lipase B, which is known (o be less enantioseleclive, was treated with acelone using a two-step treatment method. The
enantioselectivity of acetone-treated lipase B was dramatically increased, yielding an enantiomeric excess ol 99 %.
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Naproxen  (2-(6-mcthoxy  Z-napthyl)propionic  acid)<-
"R o] =4 A% %A (non-sterowdal anti-inflammatory
drugs)l 3, A =2 ~elZehd (prostaglandin)
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B AFe]| AN S48 Candida rugosa Lipase OF (Meito
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Naproxen methy]l ester 50 mgs 7|E222 25°C, pH
5.02] 50 mM acetate buffers]]+] 924]7F Feb w5 8l4
3, AZtel] whE AgE 9 gEddale] R|Er) His
enantiomeric excess{ee,)H 2H= Fig. 1o 2ot Fig. 2=
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ester & whg A Ee] gt HPLC Z2rEa3]E Helf
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A&] R (S) RS ikl RS ok 4 Uok Fig 1
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Fig. 1. Time courses of conversion and enantiomeric excess of
naproxen methyl ester at 25°C.
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Fig. 2. HPLC chromatogram of (R, S)-naproxen produced from hydrolysis by AF-2.

Table 1. Activity, recovery ratio, and enantiomeric ratio of crude and two-step acetone-treated Candida rugosa lipase (CRL)

Enzyme Powder (g) Total Protein {mg) Total activity (kU) Spectfic activity (kU/mg) Recovery (%) E
CRL 16.8 0072 2118.4 234 100 26.6
AF-1 2.87 2353 150 ] D.64 7.1 11.8
AF-2 3.0 300.0 16831 5.61 79.5 > 100




226 LEE ot al,

CMﬁﬂ' 72He Mol AL oF 2= glo} o] Asfure

TR AF | Balo] o5 A8 ARG sh= BB
;dl?‘]&] 7] W AF-23-8L Abaal 750l Bahadeldol
Z7lelckn F2a] <= At o)Al o8t i) )
=245 ufAE 2= gir)

=) 1 HA

=0 IEI’L%E’EUPEJEHEIS Ol&Et OIMIE e 2

of ?—_"013" 2lupdel £2 A

gke] Aajel]A] —Hr—ﬁl'—f?‘f’] ] obdlE HA e 2lE] &
% CRLY naproxen methyl esler®] =3 ]—“l“f‘?*ﬂ a) e

E'.lﬁi—JHEﬂ)ﬂ o] ‘I:IH—?— .‘Eﬂcﬁ%ﬂ- :é:]—a]ﬁ]_ﬁﬂ 01_,]7 ]—/\-]EJ/H C’] =
Sgele el YRS aA. o2 sela]
Bled o] 2N FABROIE T HE jsoenzyme?) =IA AL}
2 welslels, oME AAADL PAL AF2E B

bl S ARMSsle] Be)Elglch B el elnhale] AlAe
0.10 300
008 L 250 E
5 i
g Lipasc B 200 5
t 0.06 |- S
= )
o — 150 z
© 004 - Lipase A E
. 100 5
o
002 1 50
000 I | | 1 b

Q0 20 40 60 8O 100 120

Fraction number

Fig. 3. Purification of acetone-trcated lipase AF-2 by Q-
Sepharose.
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Fig. 4. Time courses of of hydrolysis of naproxen mcthyl ester
by Lipase A and Lipase B.
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