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Fig. 1. TLC profile (A} and gas chromatograms (B and C) of tni-
methylsilylation derivatives of reaction mixture by lipase AK. B,
before enzyme reaction; C, after enzyme reaction. Peaks; a, int-
ernal standard(tetradecane): b, fructose: ¢, product 1; d, product 2.
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Fig. 2. Effect of temperature on fructose ester synthesis (reaction
time : 3 days).
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Table 1. Effect of the ratio of fructose and vinyl butyrate on
sugar ester synthesis

Molar ratio Fructose Ratio of products (%)

of fructose: conversion

vinyl butyrate (%, after 3 days) A B
1:1 47.7 92.7 7.3
1:2 52.7 90.9 9.1
1: 4 544 90.2 9.8
116 62.6 81.8 182
1: 8 75.0 80.1 19.9
1:10 84.3 71.1 29.0
1:12 78.6 78.4 21.6

A, Monobutyryl fructose ester; B, Dibutyryl fructose ester.
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Table 2. Effect of the concentration of lipase AK on sugar ester

Concentration ~ Fructose conversion Ratio of products (%)
of lipase (mg) (% after 3 days) A B
2 133 95.1 4.9
4 31.2 93.8 6.2
6 48.5 91.5 85
8 58.2 88.2 11.8
10 63.7 85.9 14.1
12 67.5 82.7 17.3
14 69.9 80.6 19.4

A, Monobutyryl fructose ester; B, Dibutyryl fructose ester.
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Table 3. Effect of water content on enzymatic activities in anhy-
drous pyridine

. Product
Water content Conversion rate
%) (% After 3 day) Monobutyryl  Dibutyryl
fructose ester fructose este

0.0 79.01 89.4 10.6
0.5 78.03 90.4 9.6
1.0 63.97 100.0 -
1.5

she e molow mak wheabEel W iy
S 1%ollA4+= monobutyryl fructosenbo] A x| gir},
ko] 1%o]Akel 74 -$-oll+= 8-S~ sample?] Qllylat10n§}7}
7habr] wiell GCRAS v o)A} s 5= gigie) ‘43}’\1
lipaseoll 2|3} butvryl fructose®] #HA Aol 4=8-8 Hr}s}
A ¢k2- T4 pyridine BF-2-Aol| 4] wF-2-S 85}i= 7o S-g]
& o2 srhE|qic)

o] Ak Pveudomonas sp. lipase AKS A}-€-8}of fructose est-
ersZ A= Z71-8 Table 40l v}epfiglic.

Hh-&- product2] 2§
o!lz.ol. fruc-
tose2] 3§, monobutyrvl fructose, dlbutvryl fructose2] 4
Aepg zalstedok WE22 - pyridine#] (fructose 0.1 M,
vinyl butyrate 1.0 M, molecu]ar sieve 3 A 1 g/ml, lipase 10
mg/mhel| 4] 45°C, 150 rpmel|A] HA)H o 2 slsled o] GC
2 productE Aesledct. 1 43} Table 53} 7bod upe-
4ol 92%e]4te] A3Hg-S vhehigic). mdk ube-27)
oll¥~ 52 monobutyryl fructosez} A4 =c)z) wk-g-a]7}be
733}l whel dibutyryl fructose?] B]7} Z7}8H8- oF 4= qlel

AN AR

Table 4. Conditions of optimal reaction

Ratio of fructose: vinyl butyrate 1:10

Concentration of enzyme 10 mg/ml
Reaction time 3 days
Velocity of agitation 150 rpm

Temperature 40°C
Water content no addition

Table 5. Effect of reaction time on sugar ester synthesis

Reaction time Fructose Ratio of products (%)
(day) conversion (%) A B
05 295 87.1 12.9

1 334 832 16.8
2 457 80.0 20.0
3 63.4 76.3 23.7
4 70.7 73.6 27.4
5 75.1 69.3 30.7
6 80.3 65.5 345
7 86.6 65.0 35.0
14 92.0 63.1 36.9

A, Monobutyryl fructose ester; B, Dibutyryl fructose ester
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ABSTRACT : Synthesis of Fructose Ester Compound by Lipase in Organic Solvent

Yeong-Min Sin, Sang-Ok Lee, Jae-Dong Lee and Tae-Ho Lee* (Department of Microbiology,
College of Natural Sciences, Pusan National University, Pusan 609-735, Korca)

Sugar ester compounds were synthesized in organic solvent using lipase. Anhydrous pyridine was selected as a
solvent because of reasonable solubility of sugar. The synthesis of sugar ester compound was catalyzed by Pseu-
domonas sp. lipase in the reaction system containing anhydrous pyridine as a solvent and vinyl butylate as an
acyl donor. The analysis of the reaction product by TLC and GC showed that monobutyryl and dibutyryl fruc-
tose esters were synthesized by transesterification reaction between fructose and vinyl butyrate. Optimal con-
ditions for the transesterification reaction were as follows:the ratio of fructose/vinyl butylate, 1: 10(M:M); reac-
tion temperature, 40°C; velocity of shaking, 150 rpm; concentration of enzyme, 10 mg/ml. The longer the reaction
period, the higher the conversion rate, and the conversion rate reached up to 90% after about 10 days of reaction.
Monobutyryl fructose was mainly synthesized in the early stage of reaction, but the amount of dibutyryl fructose
increased gradually as the reaction progressed. When a small amount of water was added to the reaction mixture
(micro-water system), the reaction rate decreased, while that of monobutyryl fructosc increased. Only mono-
butyryl fructose was obtained when 1% water was added to the reaction mixture.



