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(Candida cyclindracea Lipase) A K EH(O/ W) R B Rl B A (W/ OO BB AES,
S RETRREKEA- BRBRIRLEN. s, ERIARORETISRaEL
fei, ALLEEREERETTEMMRER. BT THREFBRY (AS)/ETE/IESR
O/ WERIBHFLA T, RYKER ZER7kfR4sh, SRCHLERIKO0W I L, BRFAFRTRIN S &
REE T ERRe(SDS)/IE TR/ ERRS W/0 s, o HEBET TR
R, #eh, REHELRK45%, BHFELEIOYHREe RN T .
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19774 Mariinek Bk E T KRB 2
BEHMERET B _REERMN
(AOT) /R M AR R EH & hiF
i PRPN PR - R ol R e
ZEB Y, Flss EENF=TE
RErE AL b BA g, — BB
AW RN T S, MEEEYEY
%, BHNREEREFMM . MK
T Ay i B B e £k B2 T A AL BT R
TR ER

Her, MR rnBatEEmTg
M ET B EARW/O)R at-t 0 KR
(O/W) BB BEFIRLER & DR
¥, Mackay ™' HR¥ELTAKE=F
w4 (CTAB) g0/ W BRI+,
BIESHEETHNEBERN, HE, EEM
HEBRBEEAER FL8 WO B
AEERM ARG, CTAB/ECE/EF
5. AOT/% 3 /8% B, Brij-96/3% &
HE, FREREI(SDS)/ETE/IE
ERARPHREELRE, £XHAT
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M, BEWE KA R

ERiEs (Candida cyclindracea ;ipase)
HEO/W B F: W/O K3 BRIk o 5
U0, fEAS/ETR/ES % 0 O/W
BB, EICRERZ A WK B R
R, fESDS/IET /L kil W/O R
AR, fElbo-BARRET LR, &
S BFI T P E A S BB HERRRE o-
WA T 8.
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(=) HH
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1. CCI, No,L-1754 Candida cyeli-
ndracea lipase 4780 u/mg, protein‘'®
, 2. PPL1 No, L-3126 Procine
pancreas hpase 320 u/mg, protem (181

o3, FPL.2 No, L-3126 Procme
pancreas lipase 143 u/mg, protein (1e)
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1. KBELHEHE. & W./W,
=112, Ws+W,+Wo=29, R4,,=0/
A+S,Hf., SAREEFEER, A MHE
MIETE, OXmiExdR, W.. W, Wo
ABH S, AT O WFRE. RKEFHS
HE (Ryu: 5% 10%. 20%. 30%.
40%. 50% . 60%. 75% . 90%),¥: Fik
ARNEREHEEID R BIEH .
REER, KBS ZRESHR, EHEK
M, R ARKEER, s
H AR R = AR A
- 2. AS, SDS MELEHRMHE.
BRy,.H5 %, L Tris-HC1 (pHS,0) £
HERHEAS, ETE.EXRESHER,
BB ASKHO/WR B A, BBy, 90%,
LK E SDS, ETE. ET&RE & &
R, BSDSHW/OR %K.

3. AOTHAEMMB . 0,05mol/L
AOT IEfiEi 100ml, 0 Iml 3518
X HB5.
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1, mbkE: ZEEAKE: [RAF 7E AS
O/ W SIS R MIE S b5/ 7K A AR
Bh# TR, (1) 50ml AR
mA150me R bk s ZAE , ASRLFL S, 5ml,
( 2 )50mIETE L AR AR 2k I 150mE R bk Bk
ZBEE. 0.5ml IE3¥, 5,0ml Tris-HCI

RR b8

hERF R RIS HER  http

(pH8,0) k. MEMW (1), (2%
28 CE®2minfE, MA 10mg/ml BiE&
2ml, BTREEHTRE (28°C, 120r/
min),

2, o-BNBEHEEML. 50ml HER
R K A 100mE o~ T &, 4,50 ml
W/OM A #. 0.5mIETE., 0,5ml Tris
-HCl (pH8.0) &Mk, HEEHK 28°CHH
w20minfs, A 30mg B, BFIEEL
HAT R (28°C, 120 r/min),

3. FURERELS B, RREEX
By SEB1 INLER AT pHE 201 R 1E BB,
B 15ml ZRIBIREEK, SHEH
#, i, TARBBHTE, EHER
Y AR AR B R AT, W
ARk RR =Yy B, FEKEs,
HERXR Y OB ZEEER, FREREEE
UL B ifG Bk 25

() F=HEHHNE

1, HPLC 5in RokE: B K E=Y
% ff. {¥ £%. Shimadzu LC-8A; #I,
Shimpack CLC-SIL; ##h#l: EC &/
BHE 500:25; %&, lmI/rmn;JElzim
30°C; %MW 254nm

2. HPLC##7 o- B EEERILE WS
#: {¥$%: Shimadzu LC-8A; &,
Shimpack CLC-ODS; Fizh 5. FHE:
7K=95:5y FE.: Iml/min; HR
30°C; %M. 226nm

3. GCiHiTe-REHEL=YEE.

{42%: HP 5880 A; #&: SE-54 (50mx
0,2mm); EF . 120°C (F1min)
5 °C/min
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ALY BAETE X B % 5, Ws/
Wa=1/2, MH—BEE % E & B, M
A AN S BB BRECE %, X EH
. BENRKNB— SR, Bha
BRECERE R , X B R AR S g, &8
MM MBI JEIh, Mk & E
MR B — BRI, (UH T W/O B
Bo Bl HHBSTIRENMALE, &
JEASH SDS HFEIE R, E34E 0 i
M, e, ARSERKE, 2
W, BEREBARER. KikEns
F)RI=CHE 1 FaHE 2,

AS+ n-butanol

PR

Q g-
0 %0 100 n-octane
B 1 AS/ETEM/ETR/KEEM=TMEEA
Fig.1 Pseudo-ternary phase diagram of qua-
ternary system:AS/jajblltéﬁdl/moctane/
water .
Weight ratlo of AS to n-butanol is
1/23y T=25C;s; The shading area is
microemulsion

water 20 40

SDS+ n-butanol

0,40

Q
80 jg¢ M-octane

B2 SBDS/ETHR/EfK/AERM=ZHE
Fig.2 Pseudo-ternary phase diagram of qua-

tarnary system: SDS/n-butanol/n-oct-

ane/water

Weight ratic of SDS to n-butanol is

1/2y T=25C; The shading area is

microemulsion

‘Water 0 2 40 &0
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MAHE 1 fnAgE 2 54 AS/IEETHE
[IEZREEATSDS/ET8®/IExlk & &
TR B R AL s R R, RTFRSRE
WA, HE, ZRMERDERES
B W/ORZERO/W HIBA®K, EaH
B b gl i s & A ik, HERL. R
WA, HEEWMER,, 5% FSAASH
O/ WHI R B i L, -k &KETE
80%, BEHLR.,sH90%, 4 SDSH W/0
LB RMERR, 146, iR
RN pHE, L pHS,0 £ sE
O/WHI k. %*H, H Tris-HCl1 4
¥k 3% Na,HPO,-NaH, PO, % ik 5
ﬂ,%%ﬁsoﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁ,
ZHE LA GIRIEEEN, #R A Tris--
HCI (pHS8, 0) 2 ik i 5 L ASITO/ W
PFLE

() RABZEKR

1, IBHEEAASHO/W Al h i
fEibfe . B, BIFEIEE i ghi
oK, B T iR H O/ WE R AL i o
1, #igHE CCL k& PPL A AS
JIETEE/EZERN O/W FIL kg, ik
FORE: ZRB KR B . LY 48b, FEL4Y
By, HPLCME EBESR, HER
Redfhk, S£EEFE1.

W W, Jgh5EE CCL, PPL 7= AS i

¥ 1 EAS/ETE/EFEN0/ WikLiEDEBHR
HE L bR Z Bk BT 4
Table 1 Catalysis of ethyl mandelale hydr-
olysis by lipases in AS/n-butanol
/n-octane oil-in-water microemulsi-
on,

Reaction systems

Tris-HC1 buifer/ AS/n-butanol/
Lipases n-octane n-octans oil-in-
biphasic system  water microe- .

: mulsion (“'“f o

CCL 49,18% 60,23%
PPL1 56,06% 65,85%
PPrL: 51,72%

81,80%
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O/W mflmp R ®AEN, HE &
9T 4 LAY IE 37 4t/ Tris-HCI(pHS, 0)
B RR P EE . TRLRHA
CCL,

2. ASHO/WHUH B pCCL kg
7IC Ry b Tl kAR

- Rt T RO/ WELAS B A g

Risg ik e ARG, £ AS/IETEL/IE
RO,/ WAL M L R IE 3 45/ Tris 420
PR R, HITRLERC KRR
BB, S8 mbkes, 48 1 HEs,

B 3EKH: #£AS/EETR/ESE N
O/ WL P LL A IE 4%/ Tris B H K P
AR PRtk Z B R, ZHA
B R TR KA, BEEE R A EM
LBPAS, CTHREATNRAE. AR
FE, —J5m e R SR A e R T i
R8T BS SRS A AL, TR
Kf#s BH—HE, TRREFY CE—&%
MR, (RAE R R IR AR AT

100{ '
a0l
80 -
0+ 2
60t
sob
aof

Relative yields{%)

30+
w

1 ! | I 1

o 10 20 30 40 50
t(h)

B3 COLEARMRZ KRR LS
F1g 3 Time courses of hydrolysis of ethyl
mandelate catalyzed by CCL
(1.} AB/n-butanol/n-octane oil-in-water
micreemulsion
2; n-octane/Tris-HCI buffer biphasic
system

© ERERE

LRE#TT 48h)E, EEFS SR

kg, MEHREXHE, GREEL2,

% 2 RRE ZR R4h 5 B R S
Table z Optical activity of the product after
hydrolysis of ethyl mandelate for 4gh

Reaction systems

Tris-HCI buffer/ AS/n-butansl/ -
activity n-octane biphasic n-octane oil-

Optical

system in-water
microermulsion
(a)®(Cio. -151,2 T -149lE
H:(O)
87,2

%e.e, 97,5

M2 W, CCL Emkikiz &
KIBFETEAS/ET R/ E3 4 O/WR
MR R R SR B R B,

(=) W/ORBHAR R CCL fHika-
RABTELER

ZRIERAN T BN #HTT, &
W/OR ALK (R BEHR) 4T o~ IR B
FEML R R,

W/ORAEFEKEUWoER, Wo
AREEEFMEK K ERL, Wo=

4| / IR EFEEN . .

FREHRP AR RTERK K (bulky
aqueous water) "', E—EFWs, KR
ARG K By E i i%%&.%A?%ﬁ
AR SRR, BB Wo Bk, AKIH
R, HwbkERRBEBERE &K

(bulky agueous waler), 7EW/OMHL
B RITEAER, SKE WoRkEmis
EEWERER VY, BE-RE Wo,
FEEEE VLR, el Wo BURTRTE IS
FIFIES T, H WEVES (R W/O Rsl W
HRE AOT/EHLLERER, EZEER
FEFTEPE S Wol kR ﬁ’-‘*%@ﬁ/ﬂfﬁ (bell
~-shaped curve)o '

AOT A4 BLEER LPEF"HVELEt E
BB A TR B BRI K E
TEE A TAR R L= o4 H & SDS/ ET B/
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EFEEHW/O R ik, FH.CCL, PIE
TEARYRY, #7e-RERTBLE
RE, 3% R R o CCLAS figfbAE FIREAT

FEE, H5Wo b1 AT60MF 4 AOT

JIESR R R AT T ERE, 354/ /KA
BRMENFITRRER,
TE TR R AR AR BT IR AL LR .

(1) SDS/ETHE/IF3 K W/O
BEAE, &K 9.09%(w/v), W, =42,

(2) AOT/IESz /R0 7L %,
5K, 09% (w/v), Wo60,

(3> AOT/IES MW/ ORI,

&K1, 00% (wfu)y, Wo=11,
(4) ExR/RMFEMHEE R, &K
9.09%{w/ﬂ)0

Hrr, (HER)=0.12mol/L, (HIE

TEEI=1,09x10"*mol/L, (HBs)=5,45
mg/ml, -

ECLY, (2), (3)H)BERDPRARLRM
FRoB, 35 Bz i b 1A 6F B2 e b RTYE10 9
LIPY, @4y, GC A4 R B mnem
ah, MHELRNERMAER, BE—
EEE, R TR KRR EE m),
RS,

3 SDSHWAW AOTARFERAHERS COLEc-SRBELERNEE
Table 2 Maxium esterification rates of o oromopropronic acid catalyzed by
CCL in SDS microemulsion. AOT emulsion and biphasic system

Reaction systems

Ve 8DS/n-butanol/n-octane - . AOT/n-octane Water/n-octane
mol/L+h water-in-oil microemulsion “emulsion biphasic system
4,82x 1073 " 3,59% 1074 2,03x 1074
M3 HIa, MEBGRPEKRE,
YR, BkE RN, 7 SDS/IET
B/ IEEERW/ORIA P, CCLAELES
PR R B AN LI/ KA R sob ,
HI24f%, #SDSH W/O %,Q_-‘}"LHE?F’FF CCL T
BRAER. TEAOT/ESEHW, O, o /’\1
Wik, CCL fgfeRmEESHM kR _ ™F
M, EREAREE 0% (w/wH, 5 wf
Wo»60, AOT/EXBEBMARELEWE =
BRI WERFKNER 5 58 &k T2
(bulky aqueous waler) B, AT e e
B 2 A 1 B2 277 o ' I RIS Th
#ESDS/ L TR/ ER M W/O B 4 ' t(h)
HepRE ML ATED, TS A A 44mg R-o B4 o BHRMARE AR
SRRV ER, TERE («)BN18.2 (Cl, Fig.4 Time courses of g-bromopropionic

CHCIL,), HedhjEix09% . $i 8- CCLLE

SDS 1) W/O S5 i rp A (T i AL BS 2

B2, HfEpfarkgHemkhiir,
Hpit—#1F SLCCLFE SDS iy W/ O

© PERFERMEDARAATIKSHETD http

-acid esterification
1, SDS/n-butanol/n-octane W/O
microemulsion
2, AOT/n-octane emulsion
31, AOT/n-octane w/0 microemulsion
4, Water/n-octame biphasic systemn
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BoOo® W LE

AR PR EER SAOT/ExRMW
JOBEA B (Wo =11 3EFFEE SR, 7811 ).
(2)s (3), CAOBEBPHTRE, TRE
41, HPLC W HEmR &8, BREN
FE AR R OLE 4),

B 4 388 CCL 7¢ SDS/IE T 8 /1E 3%
e W/O Bl sp g R K HorE
HE R BHEE, R, 7 AOT/Exik

(TW /OB AL (Wo = 1)1, CCL R4k
1% M fESDSHW /O ALK (Wo =42) Fa
EE Ak, KEEH AOT hE h & KR &
ANP—E BN, SERRELRN, B
W ARE AR, BT BSEIEN
E B, ROBERNTA, MR
TS ENEM, NTRERNEUA
AT o
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Catalysis of Hydrolysis of Ethyl Mandelate and Esterification

- of a~bromopropionic Acid by Lipase in Microemuisions

Xjao Huiping Liu Jun Li Zuyi

(Shanghai Institute of Organic Chemistry, Academia Sinica, Shanghai 200032)
Candida cyclindracea lipase was added into“sodium dodecyl sulfonaie
(AS)/n-butanol/n-octane” oil-in-water microemulsion and“sodium dodecyl
sulfate (SDS)/n-buianol/n-octane” water-in-oil microemulsion {o catalyze
hydrolysis of ethyl mandelate and esterification of a-bromopropionic acid
with n-butanol respectively, The catalytic activily of CCL in ihe above
micreoemulsions was higher than that in traditional oil/water bipbasic
systems, After hydrolysis for 48h, the conversion rate of reaciion reac-
bed 90% and S-mandelic acid, - (a)%-149,8(C,,, H,O), purity
ca, 97%, was isolated, While esterification for 6h, the conversion rate
of reaction reached 45%, and (R-)a-bromepropionic acid butyl

(a)® 18,2(Cl, CHCI,), optical purily ca, 99%, was obtained,

optical

esler,

Key words Microemulsion; lipase; hydrolysis; eslerificalion
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