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(FEBTRFLPREETREXESLLE, LB 200237)

B E GEEKERF ESESHEEBECER BTN - EXRTEY-ARETRE. SETHETAHNL
A AR RERMECAR. ZEBTRRE BRNRNBEARNOER, AREHELHERAEESL
FLEE T BEAR VB AR i ol R M0 5 R FLER R 15 M, (B E 4L B§ Novozymd35 HIE B F Cendide sp. B bk ) 40 B B & 4L
M ILFEMN TR RS AR, BER N RSN MRE Syl ZREBEETFHEREN 0.4ml/L, B E
A 70°C , ¥4 B 2000/ min, KK 50h, F6 4L BATE 719 . EHSHE R 0.09MPa RN T KB 65°C . MW 75¢/L. 2
EEEEHET 0. 35molVL B, L FI A X H 60.7(mmol- L' +h™" ), 400 G FLET X F 90% .. KM/ =PE I HR

BB AT A KT 95% (WIW).

xR MR IRIE, SR, e
hESES Q814.2 XiRiOE A

a-¥2 B R (Alpha-hydroxy acids, AHAs) & — % H
AR ENYE, RS2 ZNAE R
1 OE A, 6 B R S A, b SR
BRMEA" . R AHA REE 10% L LW, &
X B Bk 7 A W) Bt IR B 0E BT BK B A 5 B R G A
B3t . ESM X REMEL T B H 1 LB (AHAS) B9
BT T — B, BRRECEBTE
B 5 B 41K % &1 2% BB o AR 0 B R AR 4, 1 o TR
G EET RS A AT o 5 FL 8 i Bl AE
e AXUZEBEREY, WM THE FHEA®K
H ik RYRE MmE AR EE e L KRR R
BEXT B L e, it — B B IT T B R B 0 R RORE
AR,

1 #HEEFE

1.1 ¥

1.1.1 £ X5 : Novozym 435 (Novo Nordisk ), B 1%
24 T000PLU/g. 4 B [ & fh A6 1k 2 15 T ) B FO 21 4E
BEEE (EET Candida sp FIBENIBE) LB F
B#l. IMTE(L.RE)ETREHH, KN
Fisrtol, A Ll A vE. HPLC R L
WMHEE., CEW&EETEC S k.

1.1.2 FEUF - HERIS(ReBHEMT ),

WS H A - 2001-07-06, 45 5] H 8§ :2001-10-24.
LE£WA: FETEAFHBERAERE.

E RS 1000-3061(2002)01-0094-05

RERARXN(LERAEHLARAR ) HERHE
BRHASEAHA).

1.2 Kk

1.2.1 TREAGIEHE: () HREE BN
Ho KEBELIE, FBEEKPMABLHNRE
RECK, HEEREBMAKRERES TRIFHE.
KBS N 1918.8u/g, ()R BEELBEHHE., WU
LT AR B AL R R EF R BT BN R B E
WP, @0 2h B EAAMBKE 2 K 40CHST
. HBEIE R 3020.5u/g. (3)1L2E 12 1H BB 9§ &
MO FRERESEANE T -ERBMED
B, RIGHE ACTHRE 4h, BLKBEH, A TH
HHE., LB 2312.4u/g,

1.2.2 AEBHETEAAGR(DFETHEAR &

25mL I Z AR INA 3mL FLER T WK , $5 & Wk BE A0 4

#,50g/L & % 1L 8§, 60 ~ 80°C, 5% £ 200r/min, 8 B
HOHE 200, HPLC 2 3. ()BETHEG R . 8Y
7 100mL M AT B M b 20mL 3LBE T HE, 7Tmmol &
EWEE,75/LEELE, HEN65C, REEEN
1001/ min , [B] B& BUHE 20pL, HPLC K .

1.2.3 FEMBHFEATSAd. (DBEBEEREE
BRAB T RMAILS, Ik LEELE. KR
R () FLEE T M B W W A L X IR - R D J TR L
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19 S HE EKERTENMELCSAARIEEHENT 80K 95

WA 1 AEEBKH 2 R ECK, FHEZRE 15min
B ,88 30min, B 5 A B, FIYOKAE, BE#
RBEKASE, B 10 FERIECRER KX
BAMAS, BMETRE, ™5 BB 3L 85% LU
L EE#HTREASE., QEFERETHEERLE
SRR NS B IR, LI — R E AR
BEaBEFE - SEEHAES0:2, SHIBLEE
EEMA2~3mL K, R FEBEKAL 4~
Sem. XERITEAXKBHEHEEY. HRZ
MZEER, BB R M I MM AR RA HPLC &
W Ak 95% L L, I ER K 90% Ao fa -
1.2.4 HPLC R Z B EHBEMZERTERA
Shimadz SPD-10AVP HPLC K 8l & 45 . Waters Spheri-
sotb NH, #¥ 4.6 x 150mm, i 2h # : £ F§/7K = 90/10,
## 1.0mL/min, £ 18 40°C, #H &R 10pL, RER
M RID-10Avp,
1.2.5 BRMWE . LR & R P HERRBIHE
MZEFEHMNERB LG BT ERE, T
Bh¥LE.
1.2.6 TLCAMT - BERAM(ZBZEE: PR K
ZM:K =6:3:0.5:0.5), BHGMEKER T
&, 20% 89 H,S0, FH,7E 100CT 2min B 6.
HMBETAER R, =0.836, ZHEHH R =0.760
1.2.7 IR 5 NMR 2 EKA T KESHH LR
W21 S0 3 RN M R IR 5 A R (X RR B
Nicolet Magna-TR550 M1 Bruker AM 500 spectrome-

ter,' H-NMR 4 D, O MM -
2 ZR 53k

2.1 BRWEMW

AR BB AR U HAREANRYHATE
RS LU AR T B NIRRT
MFERER B E. MR ER, ZEBTRERER
RS R AL, (B FLBR AT Novozym 435 JE NI
MYMESLENER, JLPFEA RN, Gorman 5§
Broe A PR R FF R RS TG KRER
THIBEAOH KL (logP) S HERMEKDH
PR B AR B AR o B HENE
AEEMREREE: DERENILIRIETRARENA
FARE, XA ERTTERARBEBESRABNK
HFHFEEIH TR, 2)IBAFTHEART
ks MIAKXRBFEEOS S TS mAEL
AL, PRk W) R R Sk L. AANEL
B fE AR A e B F RS R R, &7 4K, AT EE
SHBHERAKEE N INETMAZBEAER, Mt
e, B v A AN T 5 1B A (log P L 22 B K 3.5
MOHMMENERE N BREYLERT (BE
FREFADEXEER T RBERERR T L
RIFEAT , P8 3R T A (D4R 1k 0 2 ) L TR A
FIFLAR T AERE VT AR S O AR IS, BOR L T
LT, BELBER. GERHIARTEEERY
REFER, BEERAR B R REE.

®1 ANEAMEENHEW

Table 1 Influence of solvent

Reaction in presence of solvent

Reartion in solvent-free medium

Butyllaciate

Hexane Heptane

2-Methyl-2-butanol

Lactic acid Butyllactate

Conversion/ % 8 5

12 0 30

Conditions: All teactions were performed using ethylglucoside {50mmol/L} and Novozym {25g/L) in 3mL solvent. When the reaction was carried out in pres-

ence of solvent { hexane . heptane , 2-methyl-2-butanel) , butyllactate was fixed at 200mmol/L.. The reaction time and the temperalure were , respectively,30h and 50°C

12 BREMENEN

FEBE AL S i i, A TRl B A 0L 68 8 B2 e B
BHEE., PRI AMIREMIAMRTERMES
REEWAMBEESANER. FREH (X
2) B (3t 1 B I K B B9 198 o BT LR R B R B W)
ERMGR, FTERE B OO RN A R
KEEFH BN A < LB < ABETER, AR
MOEmRIE. MRBEMEM R RS, G
aHEE IR KT LE . Claon #1 Akoh 7E B i R
BiLGRRS X BN R P RIE T HMMES R, IS

Mgk KB R R R A2 HBNES
BELR REEHESE AN T T EEREE S
RS AL B0 05 M fr ST A" AR E TS L B PR
HHE A B K BER T B AR PR AR e 55 A
o7 W%, 2 e R T PR R
2.3 AEMEELBRHEN

A5 BT Novozym 435 R HAT R ¥ WA THEEE
& R A B E AL, TR 40 R S A B 4T 2 B R L RS A
BHMEATRE AR E L. ik, i
4 FlEE AL LA BRI RE B A RUBE .
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2 BREHKBER
Table 2 Influence of acyl donor
Acyl donor Lactic acid Ethyllactate  Butyllactate
Initial rate/{mmol*T1."'+h~"') ] 5.5 21.1
Conversionf § G 14.72 55,14

Conditions: ANl reactions were performed in 3mL acy! donor containing
0.16mol/L ethylglucoside and 50g/L Novozym. The mixture was incubated at
70°C , with magnetic stiring for 30h

BB (F 3)F Y [EE LR MM R 6 N
Bt Rz v 2 A 8 1 B, Novozym 435, 4 I @& 2 (L BB fl &

%3

WAL B R S R ECEEE. ATEMR
BA D S EEARERRY FEANRTEED
F, MR R AR (& g0tk tE AR B, K TE M 0 7 A
B B i " RO IR B T LU AR R i O M LR K
BE. DEAZCMEREUNFENEEHRRRER
1€, T EL7E 7 A h 085 BLAF M ORGSR
Fi. AHMBYELZ BT MART &S, MAT
BB Ay K, 5 BT 4 2 THI 09 I W ok BE 0T 75 M o
P, I 4 AR R E R,

FRBEABELEEALE

Table 3 Comparision between different enzymes

Enzyme/ (50g/L) Novozym 435 Cell bound enzyme Modified enzyme Fibre bound enzyme
Conversion/ % 67.66 50.99 51.63 40.98
initial rate/(mmel-L"*-h"') 25.2 21.6 2i.6 15.1

Conditions: All reactions were performed in 3mL butyllactate containing 0. 1Bmol/L ethylglucoside and 50g/L enzyme.The mixiure were incubated at 70°C,

~ with magnetic stiring for 50h

24 BMREMER

P B Ao T ] 4R AR R R AL T BT RS B9 R AL
BHE, HEMT TZM A, HEFLEIRKR—1
HTFEFENMEZ MRREEAL. RITE 10g/L-
150g/L B3 T B N AE SR 4t b & B 5 4 3 F
RMEER, LR RNLEL 4B 1 HE2,

4 FRAMRENBARERUEEZNRN

Table 4 Effect of enzyme concentration on conversion

Novozym Conversion Reaction time
/(g/L} 1% th

10 ' 4.2 125

25 61.6 i2s

50 66.3 125

75 .7 66

100 73.0 55

150 72.3 50

Conditions : 3Iml, butyllactate, 0. 43mol/L ethvlglucaside, 70 with mag-

nefic stiring until steady state ( except for concentrations of 10,25 and 50g/L) .

100
= go}
=
5 6o0f
£
£
3 dof
2 20f
E
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Novozym/Ag/L)
&1 FREREYE X RO F) o 2 R

Fig.1 Effect of Novozym concentration on initial rates

90
75T
& 60"
3
g 45
: —~—85h
5 30T !
] —&— 10h
i5r —a— 50h
o . - R .
0 25 50 75 W8 125 1S 175

Novozym/A{g/L}

B2 AS[A B BT LG AR R B T R R
Fig.2 Comparision the conversion among different

concentration enzyme at the same time

Bk 4 A 1Al A, - E M R GAT A R H
M5 (LR B RS M I s T B B, B 2 KW B AR
FaedfE e R, RMEFL,
BTN RS, RAREE TR
o7 f B fa) A 8, RN R A BOF M . A BB R E YO
AL PRI SRR RE L, MY R R P A
Bemit, T BT R R T AR, A B e Rk
ERERELEN RNERRZE LFAMEYL.
A st 55 5 BT, X F 0 46 B 3 R A 0.43mol/L, 75
JLMMEERSEN BREMEE WAEER
L IR R E MM T2 A HEET .
2.5 BRYUBERENRER

Y ERERATEBNE VIR T LR
HHHEEFE U LBERRVG RGN
AR ERMEN. BARERLHE3.
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Fig.3 Influence of initial ethylglucoside

A3

concentration on inilial rates and yields
Conditions : 4mL butyllactate , 70°C , Novozym 50g/L., ethylglucoside
{ different concentration) with magnetic stiring

umitil steady state

B3 B 7E IR A Y, BB R SRR Y
FERE B 586 fm ot 3% s B S HORBER T 0.65mol/L
BRI M, M T BN 0.65mol/L,
FRE B4 2 A R K, 20 45.95mmol- L7 ch ', B
b A R 5 5 48 e T R BN T B R, X SR K R
A EM T A I A . R TR T RE A ) B AT
FRERWME R, 2)RNEEEHERMEFR
PRI T BRES L, T RRERS . F Mg
BEREH MRS .

.6 REBENEN )

Bl {L B8 Novozymed35 £ 100 CHF R {R IF 8 &
MRS, VEEREAFGFAEMFLT, RlER
R B W2 L0t R B 4 o R R B A R L MR,
REARGRNAE 4, 4R 85 RN Y] #4FiR A7
BNt . B4k S th B IR B 0 18 AT A0, RT HERY
FHEMEBRT 48h N, RN R HAFF&E, 5 —F
AREES F RS- TEA TSI EER,

_ 4000 80
=
< 3000} 60 0
E g
E 20001 A0°F
< g
3 g
E 000t {203
=

= o000 — - 0

I 40 S0 &0 70 8D 90
T/'C
—a— |minial rate —e— (Conversion
& a4 AR R A R R

Fig.4 Effect of temperature on initial rate and conversion
Conditions: 3ml. butyllactate, 0. 2meol/L glycoside,

50g/L Novozym , temperature 50 ~ B0C | time 48h

68
66
6 F
62 r
80 T

Conversion /%

58 1
36

0 0.1 0.2 03 04 035
Added butancli{maol L.}

B S T Rk M K R R RO B
Fig.5 Effect of butanol concentration on eonversion
Conditions: 3mL butvllaetate ,70°C . Novuzym 75g/L. Ethylglucoside
0.2mol/L. butanal { different concentration} with

magnetic stiring and stopped after 50h

(R R VRGN FmEE. BSRUERRT
R o P R, S L I R R R 4L R K, B M i
il
2.7 HETEHX0.09MPa FTHIEERE
2OEREHERBES T . REHZ—T
A ELE ERN VG RTMERE. &
WX i R L ESGH, SR LENHARA . F
WERY FHECE —ENERE., ¥ETFLIRT
B K AT REEY I 5 4 B & 186°C L 100°C I 118°C,
BEiI A B KX B E S DL M R, B
50 E e T S0 AT A BB IR (R P 1 A BR B
TEREMERYH KD, ANRFRPAER. &R
FE(E 6): EAE N 0.09Mpa B, b H L A %
AEE, Ry G E . R
HF 0% A, MEFE N 60 Tmmol- L' -h™' . JRH
—FEERFER R R P AR YT B R
- #g 16) G R F BEE RE B — 7 i AR B A BR B N 1A
EWGHLBARS HHs TARTEATYHKR
BB -

100

Conversion /%

0 lb 2|0 3‘0 4‘0 5l0 60
th
e BMETREHELF
Fig.6 The conversion of the reaction under reduced pressure
Conditions: Reaction was performed in 20mL butyllactate at
65%C ,in the presence of 75g/L Novozym and ¢, 35mol/L

ethyllactate under reduced pressure for 40h
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98 % L] T = ¥ H 13 %

2.8 FUEHHEE He o

LB 1Y TS B B 40 A 38 B 1750em ™ Hoe e 0 b Gty
BAFSFE 7 O MO | 2 i 45 TE R M L BT G Mo % on
AR AH BBy, B4 4% 6-C {1 b, A {F NMR & Vo cmuon,
R R 5. r .

%5 'HNMR 2R iR
Table 5 Spectroscopic ' HNMR-data Proton chemical shifts

Proton H, H, H, H, H; H, H; CH;a CH b CHe CHyd
3(ppm} 4.80 3.59 3.65 3.45 3.80 4.29 4,37 1.104  3.15-~3.35 4.33 1.32
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Studies on Lipase-catalyzed Synthesis of Ethylglucoside
Lactate in Non-aqueous Phase

ZOU Ping WEI Dong-Zhi®  TU Mao-Bing ZHENG Hong
{ State Key faboratory Bioreactor Engineering . East China University of Science & Technology . Shanghai 200237, China )

Abstract Ethylglucoside lactate, a novel Alpha-Hydroxy Acids Derivative, was synthesized by transesterification in non-aqueous
phase using immobilized lipase as bioccatalyst. Based on the studies of the factors effecting initial rate and conversion under atmo-
spheric pressure (solvent, acyl donor, different immobilized lipase, substrate concentration, enzyme concentralion and tempera-
ture) ,the results show that solvent-free medium using butyllactate as acy! donor is suitable to the ester synthesis. The reaction
conditions have been optimized as the following:the amount of enzyme = 75g/L, the ethylglucoside concentration = 0. 4mol/L,
70 , 2001/ min, 50h, which the conversion was 7196 . A 90% conversion and a 60.7mmol*L™" k™" initial rate can be obtained
under reduced pressure, which the conditions are enzyme 75g/1., ethylglucoside 0.35mol/L,65C ,200r/min and 40h. The product
purified by extraction and SI0, chromatography was identified by infrared spectroscopy and ' H NMR.

Key words ethylglucoside lactate, lipase, conversion, inittal rate
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