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Abstract

Physico-chemical properties of glucitol fatty acid polyesters (GPE)-one of the potential fat substitutes-
were analyzed and compared with conventional edible oil. The refractive index, apparent viscosity
and melting point of S-GPE (soybean oil GPE) were 1.472, 103 cps. at 37C and —53C, respectively.
S-GPE were liquid at room teperature and the yellowness of S-GPE was slightly stronger than that
of soybean oil. The acid value and smoke point of S-GPE were 0.06 and 200C . To supplement the
weak thermal stability of S-PEG, SP-GPE (soybean-palm blended oil GPE) was prepared with soybean-
palm blended oil (70% of soybean oil and 30% of palm oil). The appearance and color of SP-GPE
was not much different from S-GPE but the smoke point of that was increased to 210C. It means
that thermal stability of GPE can be enhanced by increasing saturation of the fatty acid composing
GPE. Because most of physico-chemical properties of S-GPE or SP-GPE were similar to conventional
edible oil, they are expected to be considered as a potential fat substitute with further study for

confirming the safety.
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Table 1. Fatty acid compositions (%) of vegetable oil FAME"

soybean oil palm oil

FAME FAME

C 12:0 0 1.53

C 14:0 0 1.65

C 16:0 12.45 45.30

C 18:0 4.39 4.36

C 18:1 25.24 3833

C 18:2 54.04 8383
C 18:3 3.88 0
total(%) 100.0 100.0

SFA/USFA® 0.20 1.09

blended®’ oil cotton seed (saf. +h.p)*
FAME oil¥ FAME oil FAME
043 0 0.31
0.56 0.8 0.41
22.09 24.2 14.41
442 0.6 0
29.35 1.6 12.46
40.62 21.0 10.32
2.53 51.8 62.09
100.0 100.0 100.0
0.37 0.36 0.38

YFAME; fatty acid methyl esters
Ysoybean oil FAME: palm oil FAME=70:30(w/w)
Ysource; Weiss'® (1967)

Ysafflower oil SPE: hydrogenated palm oil =80:20(w/w), source; Glueck ef al® (1979)
YSFA; sum(%) of saturated fatty acids, USFA; sum(%) of unsaturated fatty acids
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Table 2. Hunter color value and color difference of
soybean oil and GPE

L a b YI' BP?
color standard 88.6 0.0 53.3

2696 743

soybean oil 91.75 —-004 356 713 795
S-GPE¥ 9949 —03 4.6 928 7249
SP-GPE* 8837 —059 56 1108 71.02
P-GPEY 8726 —05 702 1421 674

WY.I; Yellow Index

2B.I; Bright Index

3S-GPE; soybean oil glucitol fatty acid poly=sters
#USP-GPE; soybean-palm blended oil glucitol fatty acid po-
lyesters

9P-GPE; palm oil glucitol fatty acid polyesters
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Fig. 1. DSC thermogram of S-GPE", SP-GPE® and
P-GPE® compared to soybean oil

US.GPE; soybean oil glucitol fatty acid polyesters
5SP-GPE; soybean-palm blended oil glucitol fatty acid
polyesters

WP-GPE; palm oil glucitol fatty acid polyesters
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Table 3. Some physico-chemical properties of soybean
oil and GPE

soybean oil S-GPE' SP-GPE? P-GPE?
appearance?  liquid liquid liquid  semi-solid
refractive 1.467 1.472 1.469 1.461
index®
moisture less than less than less than less than
contents(%) 0.01 0.01 0.01 0.01
viscosity® 37 103 123 -
(cps)
acid value 0.02 0.04 0.06 0.07
smoke point(T ) 225 200 210 220

US-GPE; soybean oil glucitol fatty acid polyesters
2SP-GPE; soybean-palm blended oil glucitol fatty acid po-
lyesters

9P-GPE; palm oil glucitol fatty acid polyesters
“observed at room temperature (20~22TC)

Yat 40T

®apparent viscosity at 37C
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