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# FUBEVRIREARE EAERABREZTE ABRRHEIIRRT LHEZREENE
HEAER  ESHTHRNESE D BR TREAE N R4, B4 5E R E N pH A5 354 40T
~45Cf 5.0~7.5. EBEGEP, L EHBAMRET,C8 3 C22 MmNl WAL
BEMM, E23AEAEREST B RE TS U AN BN EREAEEY
BHFREAEROHTCBETHRAOMLER, BHANEELETHER THNAR, L, &
A ESZHROBERERT 2R, HH T, 7£8 3.0mmol(0.85g) M ,0. 2mmol LH
BE(0.036g),3ml T B 30mg BT RIAATR (00 EH R EN REF,J0CTEBE LM
48h,USERNERHE EABFEAB WS UE. REFHEREG KL T BN
B

CHER PE RN, RS RN RE, I E KBS B AR, B AL

b B4 ¥#F:Q53,Q54 XakiRIRED: A XK 0001 - 6209 {2000) 020193 -97

SRR SIERMECF RN EEFE TR AEEEN N EELY, EAH
T# KW TR HEAEWERARSE. TR R B AT Ry SHRSH
FERARRMRERBIR.

B AT, 42 5k A R A5 36 75 &, 100 7% B8 B8 . Span80 A Span85 % 27 120C ~240C B
HEETHEN. B TRMAGRA RN BRI RESMERNSG SR ABELSRAR
R, T EAL AR T AR B AR RN ERETERN SRR RN
BHEREESNRSY N, EEEREURENAEMBRRE, BENEYEALNFE
FENAHBIRETFHRBRCEERE, UERAENTAE -2 nfeRERER
OB R BRI, XA B AFRNTS, MANRGR., FEBET R A RENER
iRE Bk R B AT B, A% SCHR I [E 5 kR B A E AR T B b A B B R AR
MRS Ak & A A

1 MRfEE

1.1 ##

1.1.1 RF.FRAHEE L-MEAE. LR B8 T8 8. &8 Bd%. ¢
H BRIV R AR L BE N Sigma 2 F 8 A AR LR U D-MAAM R E R
MrEsLEEAEARNLFTSR HMEARANLERAI >R, BRLE & (Candida
1619) B i B s A S 8 == il & , %Ik, 190 000U /g,

EEN - EELH(02-), X AALEBEEA PEAHNSZEMEDHRFIRER, TENFHERE
I B P :1998-07-17, 8 B HH1 : 19990224
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1.1.2 {35 :R % 8% :G24 Environmental Incubator Shaker, New Brunswick Scientific Co.
Inc. U.S. A, #Z ¥ # 1 : Shimadzu Dual-Wavelength TLC Scanner CS-910, #7 #% 3
£ 400nm.

1.2 A&

1.2.1 EEHEHS . SRAXRENF RV UREEIRE, BHREHE.

1.2.2 RN pH B#E5E ¥ 50pL 0.2mol/L A pH 18 i) B B £5 B vh 3 4 51 5% B30 mg
RIEL ZBRTEEELIEH SR,

1.2.3 BEAEEBEMNEGH - EARMERA 100mL HEED®RERES, WA 3mmol Bf
FEPR,0.2 mmol SEBUR B, 3mL T M ,30mg B fLIEHEE(600U),40C BE RN -
1.2.4 FEefmMa . BNEHIG. B 0.2mol/L 8 KOH ¥ 2 B i & h s 1 o g
MR, 4R B R 0 0 4 R RS,

1.2.5 W2 EIE5H 0SR-S SR OB S W5 N B E R 10 mg/mL i) 2, B
B, REET GF254 BEBEMR (10X 10em) |, R S0pL, A “ KRB, B R AN F
BE:K(64:10:1), EfTRFB 2 2em &b, U HHES S TRE. BHT _KET,HE
PR LBROT S22 DERRHAA 7.5am it R BEFHHBETRIEW 2.5% 4
H,SO, Z. BB W ,10STC FTH Smin B,

2 ERER
2.1 BEZANECOER
£ & AR kR ®1 BERAENBLOER
o L 7E B A v 1 4K , Tahle 1 Effect of acyl acceptors on Esterification
Relati Relati
5 23 ﬁ ﬁ & ﬁ R Jﬁ Acyl acceptors e Acyl acceptors ¢ a‘ e
B‘{J HE ’ﬂ_’, B E ﬁlj + % conversion/ % ° conversion/ %
D-Glucose 100 i Maltose 75
Fﬁ ﬁ ﬁ ﬁ H{J EE ﬂ:' $ Bﬂ B a-Methylglucopyranoside 200 Trehalose 175
FFMN A, #& B lsopropylideneglucofurancse 225 Nigeroze 150
D-Sorbose 125 Cellobiose 50
Eﬁﬁ? EE % * ﬁ ﬁ E ﬁ % D-Galactose 125 Lactose 100
% OB A @ ﬁ ﬁﬁ: F ﬁ D-Mannose 23 D-Melibiose 50
%ﬁ Eﬁﬁ ':P % & L-Rhamnose 75 Sucrose 50
° ’ " D-Fructose 175 Raffincse 50
ABEBEEEER, W oXylose 175 Sorbitol 275
ﬁ o IER B D-Arabinose 75 Mannitol 175
I-Arsbincse 75 Xylitol 200
BEf o Ribose 25
2.2 & 5 {# {* X:j- EE {'k‘ # Conversion of oleic acid was expressed as 100% when glucose used as acyl ac-
EI‘J ﬁ "IE'] ceptor.

EEMEMERP UINRENBENZER, 5SEARKRE R FENESEIRWMRIETRE
R A 48 ho 76 HCREAYG 13 Fils A8 b, 7 H 711 HG B BR 7 ol 8 . b 788 0 O 8t 0 S 1k B R
B, LAHBR A REALFEEE O 100% ,BREE K FE 8 £ 22 B9 1RUFI BE B 8 A5 46 1% B AR 05, #H O B
2N 74% ~76% .
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2.3 BEXNEAHER

EEMENEEZD , UHBMLIMARAEREY, EAFBE FTHRITEAREN 240,48
RE 1, BALRMAENEREEN 35T ~50C (HXEEAERE 0B ULE),

2.4 pHHNER{LER

EEMEMARD, LIRS ER Y, 40C THATRE R, AR ELH
M pHERWAEREFN, AR pH TR ML NLE 2, SBRNEMN pH#E 5.0~7.5#

BA.
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Fig.1 Effect of temperature on esterification
Reaction system:3. Ormamol dleic acid, (. 2mmeol sor-
bitol, 3ml zert-butanol, 30mg immobilized lipase
(600u), shaken at 40T for 24h under different

temperature.

2.5 BENSESZEERLHECHRRE

HRENLE3I MMS5LAEBKEFRE
AF2 10, EERSENNER LK
KRR TS5 R MR RN
oL EESRH 1501 L L REL B LR K,
2.6 BAXEELREM

FE BN 2R B RO By b, M Rl iR 2
BT AKRFEKED.BEY®RESRBNR
ki, KBHRBEMBERATEN,EHAR
FIFEEAR M. ELRPERT T
BEMEREN KSR, VR A L&
S EEEE RS A EERBIREE
L HEMER, FLLEH 11 HBERS,
Bo AEFREMEAESEN R A ERE
BMER A EERMN. RERTBRAKER
BE AR S N BT TR R EBRIE R X
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Fig.2 Effect of pH on esterification
Reaction system and conditions were the same as
Fig_1,the immobilized lipase with different pH values

were used.
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Fig.3 Effect of molar ratio of the substrates
on esterification
Reaction system and conditions were the same as Fig.
1, the total amount of substrates was 0.87g, and the

molar ratic of substrates changed.
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MR, XTSI R, MAAR SRR EER N, X SXRmE -, ERNEKER
OB TR TEAOENER, FE0E 1~20mL &, LUin 3ml WESEER S, HEH 3 3mL
GLRERMABRANM, BEAREERK, EEAN BORERN, BREEEEERS
£,
2.7 FEREBRTHRERERE

ERNERP, MBSURMEMNERLEZER 1S, BE{LBRAEMN 2000 2
2400u, 3 LA 24000 B RBHS L, BLRMNHEBLE 4, BEN 2400u,24h BE 4 KB
KV, FIREE Y 12000 71 600u B ,72h R HMEEA DI &R, MALEE N R, 0P
AR R R L 24000, RRJLFEF R R AEBRILR N
2.8 oo

R ERNIBPIE AR NAEEZ =R, XA FRAENRAHTESE
SRHRERFE L ERREAEZBAHNES),

Front .

oo p—

®

3 ;

:

F

3 L

2

3 WS origin
1 2 3 4 e R

HS FanwEel

B4 Btk R KRR Fig.5 Thin layer chromatogram of reactans
Fig.4 Time courses of esterification Samples: 1.0h; 2. 48h; 3. Products; 4. Span 80;
Reaction system and oconditions were the same as Fig. 1, 5. Span 85.

the amount of immobilized lipase were:2400u(1},1200u
(2),600u(3),300u(4). free lipase{2400u)as check(5).

I 5 AL g 7 B A B A 11 B4 8% oh BR B O UER (R, 0. 16) M BAEE (R 0.44), HiEHEH
FhEk A R R % Span80 Fl Span8S, 2 HEAEARK T, BA =YV F ELER
7 49% ,EER N 51%.

3 it

B2 B8 (Candida 161 EHIBERH & REEAEANBUE, FUELRZ-R
S5EEp A B REEEAD T AT R B R R R, ER
TSR R A BB M R AL KR 5 TR R R B AL RN, T A BT R, 5 2 FE R D
ARt KB, WA TEEERAN ERARRERR, FENREBMHYLE, BiF
S EHRNIRERERRE X, BEARNME L RMORE T, ERT LA
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B RN AR AR EETUHEE L, &R L LE
B HE P A B W (Span 80 1 Span 85) B W . L4k, 38 A LU R 7= & 7E W R el RA LA B
ROIR & W b A A 2 BCAR R M B A0 WL S B T
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ENZYMATIC SYNTHESIS OF SACCHARIDE AND SACCHARIDE
ALCOHOL FATTY ACID ESTERS

Kou Xiufen Xu Jiali
( Institute of Microbiology, Chinese Academy of Sciences , Beijing 100080)

Abstract: Conditions for esterification in tert-butanol using fatty acid as acyl donor and
saccharides or saccharide alcohols as acyl acceptors, immobilized lipase from Candida sp.
1619 as biocatalyst were investigated. Optimal temperature and pH for esterication were
40T —45C and 5.5-7.5, respectively, Among thel3 acyl donors compared, the best ones
are the linoleic acid and oleic acid. The similar conversion degree was obtained when using
saturated fatty acids with carbon chain length from C8 to C22. Among the 23 saccharides
and saccharide alcohols compared, D-fructose, D-Xylose, trehalose, D-sorbitol, xylitol,
mannitol isopropyidoneglucofruranose and e-methylglucopyranoside showed much higher es-
terification degree than other acyl acceptors. In addition, the reaction dgree of saccharide al-
cohols were substantially higher than that of the corresponding saccharides. The conversion
was enhanced greatly when the molar ratio of acyl donor to acyl acceptor was higher than 2
to 1. In the case of using sorbitol and loeic acid as substrates, the raaction was carried out in
100ml conical flask and the reaction system consisted of 3. Ommol oleic acid (0.85g),
0.2mmol sorbitol(0.036g), 3mL tert-butanol, 30mg immobilized lipase(600u), shaken at
40C . After reaction for 48h, more than 90% of sorbitol was esterified based on equal molar
of substrates. The products were identified TLC as monoester and diester.

Key words: Saccharide and saccharide alcohols, Fatty acid, Immobilized lipase, Esterifica-

tion
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