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ERX BN RS PEECIERHEEE AR T 8,0 F HELER
BREXF REL

(RFERERMEDHRST X 100080)

MY EABRANREARD, FRTEELELE S (Condida sp. )-1619 IEITEEME L& R
R W (PEGu) A EREW B2, ERNAEPFRNBEANEAERHES T4
FIHREMNFTE, FREEFEBER. RN PEG, #7~ &t — WM, & 5.0mmol A
H®, 2. Smmol PEGgp, 20mg B E LB B (200u), 0.2ml KBR WK M EP, 0T, R
MR O 3 06 B AY 48h, BRL L 1% ;EEMEAG TR, BEREX B.9% KGR THE
B RIR IR 6.0mmol B, PEG T2 EBL. AORERSHMHWEY 5%, EHNER
W 2R TR,

KWV TRER Rt EELN, R, B2 8, A HEEE

HICHRBE T EE R T (Candida sp. )-1619 EWHEBEER B M T & &K PEG 5
FRERER Y FAMBT R, ERFRT, & RFMEN N, PEG M H MR Y, 3
A393%MREILE, BERELEFNEERRE KRN EDNE R K, Ergam $AD
N Casimir I ZE AR A R HMEBHHES, RAMAS, BT OMTER T EXLH
KERBRUBMAS TH . HTESRRSE BB E LN £ 807K, BT H R T4,
BRATRREENEFMELEESRFUAR. FXRELBMEL P, AERS
PEG B L R - IRIL IR E R,

1 #Efok &

1.1 #H#H

1.1.1 #H: PEGy,, ARM, CHRENIFEAT ™5, BLEB(Candida sp.)-
1619 fERARE, AR LR R H &, § g T8 19000044,

1.1.2 {48 . =& EEN Gy, Enviromental incubator shaker, 2 E New brunswick scientific
Co. Inc P&k, EIVFT R &S5 E R 1501/ min.

1.2 A%

1.2.1 BEAREIEE. DIMMA VK, BEEH &1 R 10g #1&, £ 10ml W&
0.01g #FF M 0.01g HLIR 80 MCHFR AR, S T/5, S HBHRAE 10m! B (10
000p/m)F, KB EEERY, FHCFR 12LEFA,

1.2.2 PEGuo AEBMEN SR 100m] EEMP, 1A 5.0mmo AHER, 2.5mmol
PEGyg0. 20mg B AL HE BB (2000) A1 0. 2ml 7K, 40C RFH KRV . '

ELT 15965 5 A 15 B #l.
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1.2.3 BETEALER . 7€ 100ml SERPHITEN, AEZ R E X RPIRF 2.66
%X 10° Pa Y H B, 40CIRE S M o

1.2.4 EbREE. HACRENFEY UEN ZRPIEMBR O A &t
L,

1.2.5 Y0, I 10g KE R, A 10mi 2.8, 30ml B2 4%, VB BKH # R 7
Smol/L NaOH FRIR NP HANR, 2 BB E Y E2RBE, TREM 30ml iR
B, XM S K, §3F 5 KO EEBW, £ 0T KB PR EXHE K, BRLRR
8, REHF R RE,

1.2.6 ERFEHMEEHE. R0 ZBBER(10mg/m)S0ul S# T EE GF, 2 G #
# L (10cm X 10em) . B—RKAEB L XS HE. K =60:10:1 RN EE LR
B22emih, MR THRE E_KHCK . ZB. 28 =70.70: | B BARXEFTE
7.5cm &b, BUH B9 T4, 0% 2.0% B9 H,SO, ZFEE#, 75 105C T4 sSmin B0,

2 LHHEHR

2.1 A EXECEENER

ERFEZH, ERNEETENARBMKEG, EERRORGEN, lE X
4h,8h,22h B ERLR, L R LA 1, @& 1 W0, K I AEE E) K R RN 0. 2m] B
AEBTFEALRE R, KRN 22h Bb R )ik 82%, B/ K B mas L B TR, HE, 5
K BoX 3ml B, R AL 22h Bt BB
100 |- Liik 70%, R TFXFE WK ELEE
(55%), XTHR, HEHARFEFN

. ”rm“*v-~ﬁ____°; R K R R AL 9 o 5 R
HE] 24 % G2 4 & 9385 A0 0. 2l 7K B, BT
g © FANERE R ALY 22h, BEHLE R 51%.
PO~ TR TR R, KBt R s L
20 T  EEMEEERSH.

0 n ———a 4 2.2 AKHREFEHR
Vo : E2.1 HERER b, H— 5 FRK
A B X B AL R B MR £ R
M1 AR R A R 24h, Byfb BB % T 5 (G R R BT i) B

Fig.1 Effect of added water amount on esterification EELEAT), XH JIR-FNEhE
Reaction system; 5.0 mmol lautic acid, 2.5 mmal PEGig, Eﬁ@%@. 1. m E';;E = E )‘ﬁ EF {%{g‘f
10mg tmmobilized lipase (200u.), Amount of adding vivater: 266 X 104 Pa B@ﬁ?ﬁdﬁ, E%ﬁfim 12h,
Et.ulg.toﬁi.o ml, shaken at 40°C in 100 ml conical flask without Bk 2k 91%, 24h EEE{E.$]$ 98.9%
(B2 1);2. REMBORSRERN

24h BEfkEaX 01 % (B 2 dff 48 2)53. IR KT T AREES R 2¢h, BEL B PRAESE 51% (8
% 3);4. BIRNERBEM 2ml K, R 6h )5, BEhBh 51% FER 30%, BEKEN
pHiE, BRI, W, RSB AN e M ATRE T, BLER
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ERE%.
2.3 JEWEERE MR R R R
EEMREERP, IEHERA PEGg
MEEREN2.0g, HEENMHERL, &
40T .45 C . S0C THTBLEN. SRR
B3, NE3IWR ENEES, T
PEG & A =R e, RERN TFELR
F,7E40C 4SCTF. MU BEFHTELR
Mo
2.4 MM PEG B 1
HEIUEH YR EADPRTEE,
40°C FHHAT R BLBE, #& & 189 PEGygo JLF 52
LuEElL. MEX—RESA MREER
P B RN PEG M ERLE R 4:1,1F
FR ¥ F 8 PEGy %2 Bk a, B
PEGye, BRI Y PR AN e H Y
EREERETR 4. GRERN, &
40mmol B H: &, 10mmol PEG, 9 & M {6 &
o, ST RB I Y 16h 5, PEG o0 76 £ B 88

Esterification/ %

B2 AXMEEFREGER
Fig.2 Effect of water on the reaction equili-
brium
Base reaction systetn:
The reaction equilibrium was breaked through different
means: 1. Vacuum, 2.Flask kept open, 3. Contral, 4.
Water added

fto 3% 4 WA PEGyg, BN 40h &, A H PR R A7 h ¥ ELATAY 7. 64g 13
13.9g( 4), fEF WV ETIFHHTE R E PEGe — IR A, R 48h, HEES A 10.2¢ 4.
F S HINN PEGage, ML LAG SR B R, W AT RS~ & .

T

1001 00 40}
£ T \\/—_‘ S0
S
= B0
T
o
[M] 1 i 1 i

40 11 2:1 371 41

Molar ratio

2 0] 2o 0. L A T8 TA: b

Esterification/ %

Fig.3 Effect of molar ratio of substrate on estexification Fig.4 Effect of fed-batch feeding of PEGun

Reaction system: 200u immobilized lipase (20mg), 0.

2ml water, total weight of subsirates: 2g, shaken at

40°C, 45C and 50T, respectivly for 22h
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2.5 PRy IRELFIS-HT
2.5.1 FEYNERE. BFEPHANSBRAHASRS SKIEREY., UE 3 #HAR, 8K
RS E—K 53.1%, B K 27.3%, =K 11.6%, BN 2.9%, EHRAZ
0.8%, BIA BIEE 95.7% ., JLABLBEERANRERERE=YHERATE L
BHFE 1R, BERAWE 3% ~97%.
w1 THHER
Table 1 Extract of product

Reactant Product
Batch
Sample/g Esterification/ % Calculated/g Obtained/g Recovery/ %
1 10 81.3 7.65 7.15 93.5
2 10 B81.3 7.65 7.21 94.2
3 10 91.0 B.55 8.18 . 95.7
4 10 91.0 B.55 8.25 96.4
5 10 100 7.52 7.39 97.4

* Molar ratio of lauric acid to PEG,gy:batch 1 to 4 was 2:1 batch 5 2.4:1 batch.5i52.4i1

2.5.2 PR RABERS PEGBEREN 2.4:1, K 16h, & 77% B9 PEGye O
BRiLMI LN IR EE S, £ B A ES 37 ([ 5), H3E, R {EHR 0.51,

Bs HEYWHHEREQHE
Fig.5 Thin layer chromatogram of product
1. Reaction Oh, 2. Reaction 16h, 3. Product
Development systern: a. Chloroform: Methanol: Water(60;10:1),
b. Hexane; Diethyl ether; Acetic acid (70;30;1), Visualization by 20% H,S0,

3 W #®
FET VS I B R o, BT 00 FE PR B e L 5 S0 M T Y Y 2 1 T, $T R Y V4,
BRI RFE 01% ~98%, N5 XMMEMERMALL, B—FE, EBL R, RA
S HERNIN PEGodt— #4846 T [USBT [H), 85 T W, T E @4k T A48 54 B Al o
TR ER L, Mg A R B & &, S, 8 mEE D), B &R, 4
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RN PEG oo ZEE 1, X6 T LAFE— 245 45 50 52 1 B [ 37 S L BR 7 S b B Rk T
B EMES, BXRFYPENE AN AR, SREEtBERRREEMNFRRL
Tk
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Polyethylene Glycol,y Laurate Synthesized by Immobilized
Lipase in a Solvent-free System

Kou Xiufen Xu Jiali
{ Institute of Microbiology, Academia Sinica, Beijing 100080)

Abstract Conditions for the esterification of polyethylene glyeolyq (PEG,o0) with lauric acid by im-
mobilized lipase from Candida sp.-1619 in a solovent-free system were investigated. The esterifica-
tion degree was increased greatly through dehydrating during the reaction and the amount of laurie
acid added was more than that of the stoichiometric ones and the vield of product was further im-
proved by fed-batch feeding of PEG,y. In the reaction system that composed of 5.0 mmol lauric
acid, 2.5 mmol PEG,y, 20mg immobilized lipase(200u}, 0.2 ml water, at 40°C shaken for 48h in
100 ml conical flask without plug, the esterification degree of 91% was obtained, when a vacuum
was applied to the vessel during the reaction, the esterification degree of 98.9% was reached. When
the amount of lauric acid used was increased to 60 mmol, the PEG,y in reaction system was com-
pletely esterified. The recovery yvield of product was 95% by hexane extracting and the esterified
product was identified as diester by means of TLC,

Key words PEG,laurate, immobilized lipase, solvent-free system, estenfication
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