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ABSTRACT

Sugar fatty acid esters are nonionic surfactants, which are used for personal
care products, cosmetic applications, and as emulsifiers for food. In recent
years, enzymatic synthesis of sugar fatty acid esters is attracting keen attention
as a new manufacturing method for future application. Some Reaction
parameters of lipase-catalyzed synthesis of SFAE in organic solvent were
optimized in a batch reactor. Optimum conditions for reaction performed were
10% (w/w of substrates) of lipase from Candida antarctica B, at 60°C. Among
the solvents tested in this study, the highest yield (93%) was obtained when
Aceton was used as a solvent,. The optimal sugar-to-fatty acid ratio was tested
in the range from 3:1 to 1:7 and verious sugars were used. A high conversion
was obtained when the ratio of Sugar: Fatty acid (1:5) and Froctuse were used
as substrat, respectively.

Key words: Sugar Fatty Acid Ester, Enzyme, Lipas, Enzymatic
esterification, Food surfactants.
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(Sugar Fatty Acid Esters)SFAE

( )

( )
SFAE  .(Abeder, et al., 2005) E 473

(Hydrophilic Lipophilic Balance) HLB

SFAE .(2006 Adamopoulos)
SFAE
.(2007 Afach)
SFAE
.(Yan, et al., 2001) (Natural Renewable)
SFAE
( )
SFAE .
(2007 In Sang Yoo) (... )
SFAE 1989  Klibanov
(2004 Afach)
Green Chemistry (I )
(Yan, et al., 1998
2001)

(Enzyme Classes) EC3
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(in vivo)

(in vitro)

.(Gandhi, et al., 2000)

SFAE

I
Palmitic Acid [ BDH England
L(+) Arabinose LR S.D Fine —chem India

Sucrose BDH England

D(+) Xylose BDH England
D(-) Fructose Merck Germany
D(-) Mannitol Riedel De Haen AG Germany
D(+)Glucose Merck Germany
Novozyme 435' | Novozyme Denmark
Molecular Sieve 0.3 nm | Merck Germany
2-Met But-2 Merck Germany

NaOH BDH England
Ethanol Hopin &Williams England
) Syriachem Novozyme

.(10000PLU/g Aspergillus niger
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(Abeder, et al., 2005)

(0.125mmol) (1500p1) (Ependorf)
24 (40°C) ]
MS (3A) ] 2- -2 (700pL)
24 : [
.(250rpm) (60°C) (GFL 3031)
BOECO) :
(-10°C) (U-32R
(10ml) (350u1)

(0.1g/100 ml)
.(Abeder, et al., 2005; Foresti, et al., 2008) (0.01N) NaOH

X % = ;
M Ls
MY, MZ,
X% t Mi,
40
(+1%)
(R*=0.95) 10
%35 %0
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(1 ) 2- -2 (1500ul)
( ) (1)
( ) .
mmol/g x 102 | (%) (2) (%)
0.000 0 0.000 0 1
32.273 14.2 0.003 5 2
50.909 224 0.006 10 3
52.273 0.32 0.008 15 4
54318 23.9 0.011 20 5
43.182 19 0.014 25 6
46.591 20.5 0.017 30 7
43.182 19 0.019 35 8
20% 5%
35 % 19% .23.9 %
(%20 %0)
.(Gandhi, et al., 2000) -
%20 -
.(Tarahomjoo, et al., 2003; Abeder, et al., 2005)
(Abeder, et al.,
.2005)
40
35
1 N
% 20 - - = = e
15 - =
10 - A~
5 [
°
(0] 5 10 15 20 25 30 35 40
965 S A 5538 Al Y S
( ) (1)
( ).
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- %20 %10
- SPSS
%10 %10

(Yan, et al., 2001) MEK (Methyl Ethyl Kenton)

(Abeder, et al., 2005) 2- -2
MEK (Arcos, et al., 2001)
M (Yan, et al., 2001)

.(Tarahomjoo, et al., 2003)

( - )
( - )
2
5.5 mg : ) (2)
24 58°C : 7001 :(2- -2)
A - - - - - :
(%)
mol:mol
17.3 30.6 26.1 348 | 56.6 | 303 3:1) 1
18.0 25.7 30.8 30.7 | 359 | 25.6 (2:1) 2
8.7 17.0 229 284 | 38.6 | 214 (1:1) 3
18.6 27.1 40.0 443 | 57.1 28.6 (1:2) 4
27.6 27.4 48.3 538 | 65.6 | 359 (1:3) 5
63.8 34.2 63.8 83.3 1 100.0 | 63.8 (1:5) 6
40.0 28.6 25.8 60.2 | 746 | 57.3 (1:7) 7
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—— Sl S sl

AN
7R\

=78\

1 2 3 4 5 6 7 8
2 )
- )
7 3
(1:5)
(2 ) (1:7)
(1:5)
301
.(1:3)

(Gandhi, et al., 2000)

(3:1)-
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4:1)

(1:5)
(Yan, et al., 2001)
(Sakaki, et al., 2006)
Ciso Cs.o
.(Soultani, et al., 2001)

(3:1)

(Sakaki, et al., 2006)

(K.Sakaki, et al.,2006;Y.Yan; 1999;D.Schmid, 2001)
2007 Sang Yoo

CAL B
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(Gandhi, et al., 2000)

(Habulin, et al., 2008)

Log P
) partition coefficient (P)
(
.(Log P =2-4)
[ 5pse]
LogP = Log —
ST LA
Log P
:(Yan, et al., 1999; Abeder, et al., 2006) SFAE
(Gandhi, et al., 2000)
.(3 ) (40°C)
3)
mmol/g x 107 | (%) LogP
7.27273 3.2 | 3.868 (n-Hexan) 1
3.38863 28.6 1.4 [(2-Met But-2) 2- =21 2
317881 | 192 | 027 (MEK) 3
17.7481 93.0 | -0.208 (ACE) 4
554004 | 37.9 | -0.394 (A-CN) 5
0.000 0.0 | -0.764 | (Methanol) 6
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Yp o g pall

(%93)
(%3.2)
(B )
< <2- -2< <
93.0
28.6
19.2
3.2
. e
A-CN ACE MEK  2-Met But -20l n-Hexan  Methanol
€)
2-

.(Cao, et al., 1999)

.(Cao, et al., 1999) MEK 2-

.(Flores, et al., 2002; Abeder, et al., 2006)
7-

.(Flores, et al., 2002)

.SFAE
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MEK
(Abeder, et al., 2006)
(Yan, et al., 1999)

(Denaturation)

(Yan, et al., 1999)

(Cao, et al., 1997)

(Abeder, et al., 2005) (60°C)
.(Yan, et al., 2001) (50°C)
4 )
.(%10) (1:1)
50.0 - 454
386
40.0 -
31.3
- 285
1 300
:E 20.0 - 15.3
10.0 -
0.0
40 50 60 64 70
°C 5 adi da s
(4)
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(60°C)
(60°C)
.(Abeder, et al., 2005)
SFAE
(%10)
(5 )
(1:3)
-2
.(60°C) 2-
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