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Fig. 7. Comparison of stabilization properties of synthetic
bioemulsifier with other commercial emulsifiers.

@ : synthetic bioemulsifier, C&: Tween 40, A Triton X-100, B:
Triton X-45.
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methylnaphthalene mixture (A), oman crude oil (B) and soy-
bean oil (C).
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Fig. 5. Effect of pH on the bioemulsifier stability,
After the bioemulsifier solution (0.02 ml, 48.5 mg/ml) was ad-
justed to various pHs ranging from 3 to 12 at room temperature
and stood for 48 hr, the remaining emulsification activity was
measured.
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Fig. 6. Effect of temperature on the emulsifier stability.

After the bioemulsifier solution (0.02 ml, 48.5 mg/ml) was ad-
justed to different temperature ranging from 30 to 90°C and
stood for 30 min, the remaining emulsification activity was
measured.
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Table 5. Comparison of emulsifying activity of synthetic
emulsifier with other commercial emulsifiers

Emulsitier Emulsifying activity (OD)
Synthetic emulsifier 1.72
Triton N-42 0.62
Triton X-45 2.18
Triton X-100 2.27
Tween 20 0.32
Tween 40 1.33
Tween 80 0.50
Span 40 1.25
Span 80 091
SDS 0.13
Gelatin 0.03




Table 4. Condition for enzymatic synthesis of laurylfructose
(bioemulsifier) in pyridine

Reaction system : anhydrous pyridine

Enzyme : lipase AK, 10 mg/ml pyridine
Substrate : fructose 0.1 M, vinyllaurate 1.0 M
Dehydration : Molecular sieve, 1 g/ml pyridine
Temperature : 40T

Agitation : 150 rpm

Reaction time : 3 days

ateS 1.0 M= Al A7kstz 7124l fructose 55 2
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Fig. 2. The time course of bioemulsifier synthesis by lipase
AK in anhydrous pyridine.
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Fig. 3. The gas chromatogram of purified bicemulsifier.
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Fig. 4. Effect of pH on the emulsifying activity.

~ The emulstfication activity was measured at pHs ranging from 3

to 12 at room temperature.
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Table 2. The Ratio of fructose and vinyl laurate for bioemul-
sifier synthesis

———— S—

Fructose conversion
(% after 3 days)

Molar ratio of
fructose:vinyl laurate

1: 1 21.5
1: 2 43.9
1: 4 57.0
1: 6 65.2
1: 8 73.8
1:10 77.77
1:12 83.6
1:15 84.6

Table 3. The concentration of lipase AK for bioemulsifier
synthesis

Fructose conversion
(% after 3 days)

Concentration of

lipase AK (mg/ml)

2 33.7
4 44.5
6 50.8
8 56.1
10 69.5
12 73.8
14 84.2
16 85.3

Vinyl laurate was incubated with fructose (0.1 M} in anhydrous
pyridine (1 ml) containing lipase AK (10 mg) and molecular

sieve (3 A, 1 g/ml).
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Sugar ester synthesis between fructose (0.1 M) and vinyl laurate
(1.0 M) was carried out in anhydrous pyridine containing molec-
ular sieve (3 A, 1 g/ml} for 3 days with lipase AK of various
concentrations.
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Fig. 1. Kinetics of bioemulsifier synthesis by lipase AK in
anhydrous pyridine.



5 olv] 9}3l uf
ATH24). F 2 3§ELS laurylfructoseZA] pyridine
2] uk-§-Hloll A lipase AK2] 2F&-ol 2]3) fructose®} vi-
nyl laurate 2 5] &A% EZxo|r o] 3gtELS AN E
A3 EHAE -‘1}5‘:‘}:‘0] $rsle] 7]&2] FEEA A
Foll DA gk A5e 7R *3“ ek ob2} non-
toxic &} biodegradable g AAES el B :"a“’]ﬁi
f-} 2 AT o] B3 1’;}” = 3 vk A=

= &HEsla B2AE Azt 2 RS st 7];’“

of AlE-= 3 w2yt Aafel s ¥aaaap

e A U

AIE. =Y SyN

B Adoa] ARS3F A4 AmanoAt AEQ iipase
AK (from Pseudomonas sp.)ZM desicatoroll 4 52
k3] Al A F FA4ERo| AM-slgdc) Vinyl laurate
2} fructose= Fluka (Switzerland)<} ]unse1 (Japan) #|
=, 7 pyridine<= Aldrich (U.S. A A &5 A18-3}9
ot A AR A ERlE e Merck’*]ﬁ Kies-
elgel 60 Fu 5, AAE Y34+ silica gel G60 (column
chromatography-8, particle size 0.063-0.200 mm)-2-
AHESE Tk 18] BE AgellA] ARgEl Aeke EAE
Alokg ARS8kl o {31 &4 F4-8 7]& 2] hexade-
cane= Sigma (U.S.A)A}ell A #4133

HiEA
E49 vbgAl= 5= pyridine £ molecular
sieves H7F3ld (1 g/mil) £-vi&:2] AlEp2-2- A4 3}
714 4] fructose®} vinyl laurateE A3t v &2 &
5}},&] 1 o2 lipase AKE S &A1 A 45Tl wlHS-
Al et WhE-A] d8E] g42] & BARS $5ke] 150

rpm/min®] 4% shakingd}oi o v 7] 49
TETHE AdSt7] A WAl S 4 W8 R

HISNMES| 24

Fructose2} vinyl laurate®] transesterification®+-3-
A AR AHES Falslz] Y5t whgFe] AlRE
sampling3}te] thin layer chromatography (TLC)Z 3}
gkt AN+ chloroform:methanol:acetic acid:
H,O (15:12:1:3)F, A A2k diphenylamine:aniline:
phosphoric acid (5:5:1)& AMS-3tc). vk-g-4k&2] 23}
ghol W AH2EAE A= A EE TMS (trimethyl-
silylation) =42 3} gas chromatography 3}¢ie
= (16), ol AH8-= GCo ¥ x712 Table 17} 2},
Hb-$-AHE2] oF -2 fructose 382 tetradecane
internal standard®. &}o] GC=E A g3}t

Lipaseol| 2[5t MEAHE MK B4 421

Table 1. Condition of gas chromatography for quantitativé
analysis of product

Contents Operation Condition
Column 5% OV-101 packed column
Temperature of injector 300C
Temperature of detector 300°C

Carrier gas N,

Flow rate 30 ml/min

Detector FID

Injection volume 0.5 ul

Temperature condition 183°C-280C, 10T /min
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Synthesis of Bioemulsifier by Transesterification Reaction of Lipase. Yeong Min Sin, Sook
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lipase (lipase AK) catalyzed transesterification reaction between fructose and vinyl laurate in anhydrous
pyridine. The product of this process was identified as monoester of fructose and vinyl laurate. The
synthetic product has been found to be an excellent emulsifier. The synthetic bioemulsifier showed a
good emulsification activity and stability in comparison with other commercial emulsifiers, and good
emulsification activity on various emulsifying substrates.
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