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2. Smmol laurie acid, E0mg{ 100units) immobilized lipase
5ml hexane, 5pl water, 40°C shaken for 22h
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Fig.2 Effect of different fatty acids on esterification
Reaction system:2. Smmol fatty acid 1. 25mmol PEG 400,
10mg( 100 units)immobilized lipase , 5ml hexane, 5.} water ,
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40T, shaken for 22 h -
Fatty acids: Butyric acid(C, }, Caproic acid{Cg), Caprylic aeid
(Cg ), Capric acid ( Cyp ). Lauric acid { C; ), Myristic aeid
(Cy), Palmitic acid{ ), Stearic acid {Cyx), Arachidic acid
(Csx ), Behenic acid { Cy; 3, Oleic acid { Cyy,5 ), Linoleic acid
(Cig,2), Erucic acid{Cs, ;)
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Fig.3 Effect of molar ratio of substrates on esterification

Reaction systern: 2. Smmol lauric acid, 10mg immobilized lipase

R M R & P, 2F PEG400
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A
(100u), Sml hexane, 5pl water, amount of PEG40{ from 2.
0.3mmoal to 10mmel 40C shaken for 22 h |
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Table 1  Effect of solvents on esterification
Solvents Esterification rate/ % " Solvents Esterification rate/ %

None 39.3 Dichloromethane 0.0
Benzene 40.0 Trichloromethane 0.0
Toluene 45.5 Carbon tetrachloride 24.8
Kylene 46,3 Trichloroethylene 0.0
n-Hexane 49.8 - Tetrachloroethane 0.0
Cyclohexane 45.6 Tert-butyl alcohol G.0
Heptane 48.8 Isopropyl alechal 0.0
Octane 49.6 Acetone 0.9
Trimethy pentane 49.6 Pynidine 0.0
N.Dnane 46.6 Dimethyl suifoxide 0.0
Decane 48.8 Formamide 0.0
Podecane 48. 8 Acreronitrile 0.0
Tridecane . 48.0
Tetradecan 46.4
Hexadecane 47.6
Squalane 44.6
Petroleum ether 48.0
Paraffin liquid 43.0
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Fig.4 Effect of added water on esterification
Reaction system: 2. Smmol lauric acid, 1. 25mmot
PEG400, 10mg immabilized lipase ( 100u), 5ml hexane,
amount of added water; from 0 to 200pl, 40°C shaken for
22 h
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Fig.5 Time courses of esterification
1. 400u,2. 200u, 3. 100u,4. 50u,5. 20u
Reaction system: 2. Smmol lauric acid, 1. 25mmct

PEG400, Sml hexane, 5ul water, enzyme amounts from
20u 10 400u, 40T shaken
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Fig.7 The gas chromatogram of reaction product
SE-30 columnn, Spl samples, Carrier gas: N2, flow rate:33ml/min,
Column temperature: 256°C
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Fig. 6 Thin layer chlomatogram of reaction Fﬁ’éﬁ'ﬁ@ﬁaﬂﬁ@fﬁ, EE%H’—IFD%% Rf{gﬁ 096,1&/—]:{

product
1. Lauife acid, 2. Product, 3. Reaction mixture
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Development system: Petroleum ether; Diethyl ether: ;f:ﬁ@ ﬁ*ﬁﬂjmﬁ ﬂ[%([g o

Acetic arid(80:30:1) Visualization by 20% H,S0,
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Synthesis of Polyethylene Glycol Fatty Acid Esters by Immobilized Lipase
Kou Xiufen  Xu Jiali
( Institute of Microbiology, Academia Sinica , Beijing 100080}

Abstract Immobilized lipase from Candida sp. 1619 on trueran was used to catalyze fatty acids and
polyethylene glycols(PEGs) to form the corresponding esters. Among them, the highest esterification rate
was obtained with PEG400 as alcohol. The nearly same esterification rates were obtained when fatty acids
with carbon chain length from Cyy ~ Cig reacted with PEG400. The esterification of lauric acid with
PEG400 at a molar ratio of more than 2:1 showed good results. The optimal reaction temperature and pH
was 40°C and 6. 0, respectively. Among the added solvents, hydrocarbons and arornatic hydrocarbons in-
creased the esterification rate up to 20% . It was in favor 10 start the reactions by adding 5pd of water, but
the esterification rates decreased with increasing the amount of added water. In the reaction system that
composed of 2. Smmoal lauric acid, 1. 25mmol PEG400 , 100units immobilized lipase(10mg), 5ml hexane
and 5pl water, shaken at 40°C for 22 h, the esterification rate reached 49.8 % . The esterified product was
identified as PEG400 laurate by means of TLC and GC.

Key words  Immobilized lipase, esterification, PEG400 laurate
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