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Abstract: Indica rice starch was used as the raw material to prepare indica rice starch-based fat substitutes by an enzymatic method, and
products with DE (dextrose equivalent) values of 2.07, 2.96, 3.93; and 5.07 were obtained, upon different enzymolysis times of 4, 6, 10, and 14
min, respectively. The structural characteristics of these starch-based fat substitutes were characterized by Fourier transform infrared (FTIR),
X-ray diffraction (XRD), and scanning electron microscopy (SEM). As can be seen from the FTIR spectra, the characteristic bands of the fat
substitutes were found at 3390 cm?, 2928 cm?, 1157 em™,1021 cm™, 2080 cm™, 929 cm™, 859 cm', and 763 cm™, indicating a glucopyranose
structure. XRD results showed a strong-diffraction peak at 18< and part of the typical type-A pattern of indica rice starch was retained in the fat
substitutes. The SEM pattern suggested that.the fat substitutes displayed a cavernous gravel-shaped structure, which provides plenty of space for
retaining moisture during gel formation. Compared with native starch, the fat substitutes showed significantly lower values of peak viscosity,
trough viscosity, breakdown, setback, and gelatinization temperature, indicating a significantly improved aging resistance of the fat substitutes.
With increasing DE. value, the values for the pasting characteristics of the fat substitutes were gradually decreased. Textural data indicated that
the fat substitutes with a DE value of 2-4 are most suitable for application in the food industry.
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Fig.1 Infrared spectra of native starch, and fat substitutes
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Fig.2 X-Ray diffraction spectra of native starch and fat
substitutes

Z: a ARIZH, b A DE=2.07 #4fEHHRHE, ¢ A
DE=2.96 #fshi#Xst, d % DE=3.93 #9RsH#HNRt, e A
DE=5.07 495 5 Xt

2 Joklckieky (B 2a) 5 DE {4y 2.07~5.07
PRI A (B 2b-e) 1) XRD i . RICKVER 7
FIE 152 182 20K 23 “H HUmATIE, IRl A
AR, R[E) DE (MR EAR (Bl 2b-e) S
SEREEAAAR . 5 RIER A EL,«DE 164 2.07~5.07 i)
N AR I A SRR SRIsRES 1, HARg
WA T R, (RAIE 18 BTN, CREE T A
RURFIEVE, B SRR 1 S S5 S R B TR
Ui WK s 8 R BER AEAETERE L IX, IR ZE B [
AR Tkt R A R R
7 B AR A e T4 5. MR Chrrystel Loret™xf T
BTG HUIRGT, BB ORISR 7> T I EtEfE 5
6 5 T DX HI ) B 5y TR H SR B T8 e R 4
5, ART ISR T .

2.3 WHEME

W Y“@

ﬁ« ‘i}r &

¢ h . 9 V
- .', o / i,
C e i

132

yoso

[ 3 flKiER SREARE K AREYT SEM &

Fig.3 Scanning electron microscope images of native starch and
fat substitute
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Fig.4 Representative viscosity profiles (RVA) of native starch
and fat substitutes
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Table 1 Pasting properties of native starch and fat substitutes

#-FuIDE A=A REE JoP ARG P HA FRARLICP = FH1E/cP WUCR A/ C
0.00 2095.4840.49° 1119.2640.28°  976.3640.43°  1449.3440.39° 80.9040.06°
2.0740.16 39.4640.40" 18.4740.41° 23.3840.34" 10.2916.36° 56.35:0.04
2.9640.04 37.1440.12° 14.4340 49° 21.2840.33° 5.26:4.24° 50.6040.03°
3.9340.03 32.3840.35" 16.4140.44° 16.4140.39° 3.3840.49° 50.400.04
5.0740.16 18.1240.122 15.230.25° 3.1840.21° 2.1740.25° 50.3040.04%

E: R FEARE, R FEFRE (p<0.05) .
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Fig.5 Textural properties of indica rice starch-based fat
substitute(DE=2.96)
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Table 2 Textural properties of fat substitutes, hydrogenated palm oil, and cream

DE HEIg IR AL ik 073 BIRM
0.00 794.5040.24° 186.7140.27° 186.520.33° 0.990.02° 0.2449.01°
2.0740.16 295.7140.12° 149.939.22¢ 149.7849.17" 0.990.01° 0.510.02°
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5.0740.16 133.4740.14% 62.8140.12° 62.7540.09* 0:9920.01° 0.4749.03
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