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1.1.1 FEBTEE: ALBEHERATEM Sigma 447,

1. 8.2 50 . #hiEER Hﬂfﬂj‘t‘iﬂ%’ﬁlﬂﬁﬂ"*ﬁ:ﬁ dh s BB H T £ M Sigma 44 d
MALF AT,

1.1.3 BK. #HiBREHER, #£HEH New Brunswick Scientific 28] H &%, G-24 B,

1.2 H&E

121 3EEH4 . BEERE.C (30000 /min) [, FBWE 0~4C T4 f‘z?’“fﬁﬁﬁﬁﬁ
FRTTH, BT,

FXF 199448 6 H 4 HgHl.
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1.2.2 AKEEAOWMEMEEE TR FHALRE™, B Sml & 25U HWEAHE
ZIHEE (G 2400~2500) WH %) HEWFALM, 4ml 0. Imol/L MBERE R WK
(pH7.0), 1! WK, 37°CR K 10min fF, IO 15ml 95% Z. Bt Ik R, LB Bk £
faman, B 0. 05mol/L NaOH ¥R E . EME R T, G BHE lpe 4+ FIENE
BB B E S0 1 IR EE IS T80 (W),

1.2.3 EtbE R RS AEEAL 28 . 100m] #5 SEM TR IR P2 B AR L A 0. Sg THIRS .
0.475g WRE M Sml E BRI EARFZ N RS, 30CHKY (250r/min) 10min 5, MWAJE
KomgEL Ry, LA 10ml 1 1 WEIZBRRS WP IR, BBfEiERA, A 0. 2mol/L KOH
WHTE, WENERIBRSESRITEREE,

1.2.4 JRUTREME . SRORGKSLESYHHRERE, #F, RERGEREN
0. 5ml BEMEAY L) LES, IBAE, 40CT 4 24h,

1.2.5 HEXEHEAARREY . 100m] HEEEES, BSEREMA 1. 58 THEE,
1. 425g MMEAN 0. 5 B E4LEE (3000u), 28 CFRK 22h, W, F 4ml FE2R4
TR EACEE. EERERESRNEE IS, M 0. 2mol/L KOH K E MER{L¥ . H¥H
FHEEABAEERED 4 0CKE th/5, MARSHERY, ST —IREL,
1.2.6 EEALIEHEEMESRY . £1 150mm., EB 10mm (A% 8¢ (48 000u) [H
EACEE OKE 90mm) . HlEE. WMESFERLIREHE, MNERSEAERN, 28CT
FR, W 1. 2ml/h,

2 EmgR

2.1 AERERHERMEE (L R0
FEER LA Y R T B AANF R A F BRI B, 5O 0. 5h /5 R EfL®, 4
RRE 1 NFEAPFE N, AT 14 FEBRIEE A+, LIRLREEE 1610 BRATREAY ARk S B K
BERR, SR EA -SRI,
F1 TRIEARNELHR W

Table 1 Effects of different lipases on esterification

Source Relative activity/% | Sé}urce Relative activity/ %
Rhizopus acidus R7 62.7 Penicillium cyclopium PLC43 37.2
Rhizopus formosaensis R101 a7. 2 Geotrichum sp, G28 36.8
Rhizopus delemar R65 46.5 Geotrichum sp. G135 23.3
Rhizopus arrhizes RRO 34.8 Trichosporium sp. T85 26.6
Rhizopus chiamydosporus -R90 0.9 Candida sp. 1619 100. 0
Rhizopus sp. R175 24.5 # Candida cylindracsa . 41.3
Penicillium sp. PG3 41.5 * Porcine pancreatic 60.0

Reaction system; Oleic acid 0. 5g, oleyl alcohol 0. 475g, n-hexane 5ml, lipase 480u, 37°C, shaken for 0. 5h,

* From Sigma Co.
2.2 AEEEAREIECHIZN
SAAREEER S BLEERS (Candida sp.) 1619 JEN5EE, M 0. 5h & 24h &Y
L&, B, GHRECERERL. A, #RG, EEELE. BRE. SR, 2
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ds FYIEREOEEER. R, REROABRY, B ARHAET RS,
18, HESGRRN, BETERFNEE, HeERnBmibl HERR, BuX
. MERSEET, REHME D1 MR LA H T ECER R T8 500N
12. 6%,
2.3 BFitBEE e

Viaed Loy Rk, SREERRENE, EHLELARNRSEPTRELE. §RE
W, % 1g BER L EE 12 000w LT U IRDNREN . BEE 5@5&%%%’?«*&7’1&.% PLT R
AL A LB & 6000u BRITRE. ‘
2.4 HETHXEE RN

SPHILE T 30 BT RN . 25 PO R G RS 18 FRARRTEE. 14 FRERNTREA
20 Fh & B TSR RIS A W BRI A D0k B A B AL R R B . For . fERREY 30
FREIEHER 5, Tween 2. Span 2R BBRIR 5 H AR B E M2 ML m T, Hd
PA Tween80 HI{THEBUE 89T 5 T Beij 28, B EFEM . Triton X-100 34 B A AR 20,
M ARSI EE, MERLRLAE, RAWMEARIDE e A, H, B
LB R IR B ATl kB R ER 0 NI T, @R EREERT 83k

H71%. GRS EHEREER.

- HE TR . BRRDTEE AR & R R TAF

EEE, MEERRE AR T e |
MR, ALREEEESTRL | A \\ .
N R R, BAT S 1

AFHEA RN g, siRRH
VARSI aE S 0 BAY O LRI B
F il 1 Tween80 K 194Mg3SC, =
REEWE, HEEE, JORE
. TEERER Y EZHE S, 0.5b Btk
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R R SLEE W SURES FONN

15%, FREERSE L5, I \ \mit:

2.5 BEMEANEE T : SETE—
FEBRAEE LR B i

RE L AEFA R, 0~100CH T

W R AR B, Bl LR TR O R R AR

30°0C; TR EAMERIES C, Fig. 1 g{f'{ef:t; Qf temperature on esterification and

50°CBE BB AT K KR Reacton ety

2.6 pH HESL N EE . Hstevification: oleic acid 0.5g, oleyl alcohol 0. 475g, n-hexane

tmi, immobilized lipase 0. 08g (480u). shaken for 0. 5h and 24 h.

*U }ﬁ ﬁ ﬁ T XT PH E{] ia ‘IMZJ ﬁ Hydrolysis; oleyl oleate ig, phosphate buffer (0.1 mol/L,
l;ztlzj ﬁi‘]}ﬁbxﬁ pH {E#@Eﬂ"g@ , 91-382(‘:; sml, immobilized 11pase 0. 08g (480u), shaken for 0.5h
Bl

m@t’fﬁf ' gj:%ﬁﬂ@ 2e })']\Eﬂ EF uf)l_. Esierification vate for {13 24h (2) 0.5h,
E}iﬂsﬁmﬁiﬁ F"I_{ j@ 6.0 Hydrolysis rate for (3} 24k {4) 0. 5h.
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2.7 FHBEHXGELHER

FEEE AR SR W A S (R B R A #p208y
FUBRHNARECHSSRLEN, 2R
E3. NE 3T, REf#mag
B, EE4e. ECRKZ . ALHERE, &
RyEALDKE.
2.8 BHEMRIEHEELHRmR

ERLENRES, TEDHERT
o WERLE, SREM, WERMMBEKR
PEEAE L 0. 2~4 Z MM ERICELH BB,
K, 1188,
2.9 KkEXMERCHBME

AR N E R TEERS (B 8h,
B b2 92200 B AMRAKF (B FFEEE
Sephadex G-25 1g), #k#ER IV 32h, #E{k3
EFHZE99%;: WA 24ml K, HEFN
32h, FRACENITEED 85% . WE4 R, T
W, » AK RN ER AL 3R IR B F K A R R P4
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Fig. 2 Efiects of pH on esterification
Reaction system; oleic acid 0.5g, oleyl alechol
0. 475g, n-hexane 5ml, immobilized lipase
0.08g (480u) shaken for 0. 5h and 24h,
Esterification rate for (1) 24h (2) 0. 5h.
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Fig. 3 Eflects of organic solvents on esterification
Reaction system . oleic acid 0. 5g, oleyl alcohol 0. 475g, organic solvent 5ml, immobilized
lipase 0. 08g {480u), shaken at 30°C for 0. 5h.
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B s EEfkEMETEER
4 FKEXERLA R Fig. 5 Time courses of esterification

Fig. 4 Effects of water amount on esterification

i R R Reaction system; oleic acid 0.5g, oleyl alcohol
Reaction system; oleic acid 0. 5g, oley! alcohol 0. 475¢, :

#-hexane 5ml, immobilized lipase 0.08g 0. 478g. a-hexuneSml, 30°C, immobilized

{480u}, 307C. lipase/u, (1) 2880 (2} 480 (3) 200 (41100
(1> Pre-reaction time 8h. (2) Reaction 32h. (53 50 () 25.
(3} Added 1g Sephadex G-25, reaction 32h.
(4} Added §ml water, reaction 20h,
(5) Added lg Sephadex G-25, reaction 12h.
(6> Added 24 ml water, reaction 32 h.

2.10 BE{LE RigtER
P24 Vi B i R AR T A A M b B Rt AR LI 5. AT 5 A T ik I B T L 4 08 Y

-1 Ry B JR]

211 BEtEmlRERXRE

EEEE 8CTF, R Emes
B C2%h—H) R, BN 2% 2 | T “’*°~»m«\q%
B 45. 8%, WBILE BB LT o or
by 990h, EHREEREULHS, & 3
HiE%e 1000h J5, ERELEMERI78%. & al
X B A 83%. RLIA 6. a ::L |
3 .i—\]— 'Vé.‘ 0 1210 2:10 3i60 4;30 660 72t0 8110 9160 1
: t/h
SRR, &8RRI A1 Bl 6 kRS R R

i A ANE 313 4 HREREEANE. & Fig. 6 Esterification in continuous-flow column reactor
0~607T %E‘é ﬂ’,$i@] E g0 % 118 k. E Reaction system; Equal molar mixture of oleic acid and oleyl alco-

IOO“CEE‘}—]‘-{?Ej] ;ﬁﬁﬁ%,{tﬂ(ﬁﬁm hol, immobilized lipase 8g (48 000u) column 150 X
H‘j’, Govcﬁn%g_jf:kﬁaﬁﬁzT (B 1) 10mm, bed height $0mm, flow rate 1, 2ml/h. 287C.

RE7E B BE T SR o 5 I 9 S 3 KR i A7 A A AL A o AR A 38 SR - B AR R By
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By —, XTEEELEDKGEIHS, BOREELASEE, TRERIERY
HmE T,

LEH 5 pH M AT EWAE,  BIBERE TH 0. tnol/L FF pH BB E WK
0. 2ml AN BRALIR 7 RS ch MBRAL A e . B LS 5 55 ) A AR I A 1028 4 R ]
pH [ & 16 BT i s 2 — 3

A8 B 5L B R G op A HLNE B B R T B 40 10 45BN 3 B 1L B
FA, B VLAY R AR B B . 55 BRI 5 5 ST e R R
IMA G RAE T AR, EASKRYER, SENTESR, IFEWRRETHT. |
EE R T 2GR SR RN RS IR B B B YD, 04 3 i TR M R TR Y
B, HVEM IR B BL 3, (EH SR,

Klibanov %9945, 5% R EAM . ERmEALIE =K, W R HE H
FEE R A AT WAGH . MRE. FHAAMALR B b 3T 35 A A A
M, RIOEXRERM, WASERAEE S RGOS REE, BN IASFR%
7K, AT ELERE 92 IR 992, ' _

ERXERE, BRENEHE, RNEEHENE, BEORERZE, T40C
MR th, REERMITUBEENEN, B ERGS R ESFEAK, EARH
WENE, EEERARTY, ROZAEFRLGEFREE, RESTEERE, B
THADKKER, TR, EREFAF=EG - 2ME RS, 5—850
R TRET, XOFRELERS FROIEHE -

BaETE, BAEBEETHEE, B LBTUREER, LT =ens
B, HMesde e OBRelRy. EXBS, RO, CARFBFECLEE
RN T 1000h /&, SEBERY P 8CTHRET 1548 (I 450d) SECERSH
BEWIE, BEEY QU MEILE,

NEMGFEFRE N, ESREERERYENEES, BLES, ik
R, WHE (BEER), TEHEERE, REAGEM GTeE pHE, RE), GEE
SHEFTEEBRNITRSRS, BTEREERNATERESRENFTLE.
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Oleyl Gleate Synthesis by Immobilized
Lipase from Candida sp. 1619

Zhang Jun  Xu Jiali

{nstitute of Microtiology, Academia Sinica, Beijing, 100080)

Abstract  The etfects of i4 different lipases on oleyl oleate synthesis were compared.
The lipase from Candida sp. 1619 had the highest esterification activity. The lipase was
immobilized by adsorbing it on celite when 0. 1% coconut oil, Tween 80 and 1% MgSO,
were added as co-immobilizing agents. The inirial esterification velocity of the immobi-
lized lipase was 1.5 times faster than the one without co-immobilized agents added. The
optimum temperature [or cleyl vicate synthesis was 30°C. The final esterification rates
were over 90% while the reaction temperature ranged from 0~60°C. It attained 10. 25%
esterification activity even at 100°C. The optimum pH for esterification was 6.0. By
means of dehydration, the {inal esterification rate reached 99%. Among 23 kinds of or-
ganic solvents added , hydrophobic alkanes promoted esterification, especially isooctane,
n-nonane and n-hexane. In batch reaction, half lives of the immobilized lipase was 590
hours at 28'C. The esterification rate remained 78% aiter running in cotinuous flow col-

umn reactor at 28°C for 1000 hours,

Key words Lipase, oleyl oleate, esterification, immobilization
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