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Abstract: The defatted rice bran was modified by extrusion cooking, and the effects of extrusion cooking on

enhancement of soluble dietary fiber (SDF) and structural properties of dietary fiber in rice bran were studied.
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Taking SDF content as an index, the optimum extrusion conditions of rice bran were determined by single
factor experiment as follows: water content of 35%, extrusion temperature of 160 “C, and screw speed of 250
r/min. After extrusion cooking treatment, the SDF content of rice bran increased from 4.34% to 14.34%. The
microstructure of SDF from extruded rice bran was expanded loosely, the water holding capacity and
expansion capacity of SDF significantly increased, while the oil holding capacity of SDF significantly
decreased. The infrared spectrum of SDF did not produce a new absorption peak, the peak position moved to
the long wavenumber direction, and the absorption intensity decreased. The position of crystal diffraction
peak of SDF did not change significantly, and the relative crystallinity decreased. The microstructure of
insoluble dietary fiber (IDF) from extruded rice bran was broken, the expansibility of IDF significantly
increased, the oil-holding capacity of IDF significantly decreased, and the water-holding capacity had no
obvious changes. The results of infrared spectra and crystallization properties both showed that cellulose and
hemicellulose still existed in IDF from rice bran after extrusion cooking, but the structure of IDF was
destroyed and the relative crystallinity of IDF decreased. The results showed that extrusion cooking treatment
could change the structure properties of rice bran dietary fiber, providing a theoretical basis for the
development and application of dietary fiber products.

Key words: extrusion cooking; defatted rice bran; soluble dietary fiber; insoluble dietary fiber; structure
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Tablel Effect of extrusion cooking on water holding

capacity, oil holding capacity and swelling capacity of
dietary fiber in defatted rice bran

BeSh FRKkJ (glg)  FemA/ (gg) Wik F/ (mL/g)

NSDF 1.62+0.09° 4.94+0.17° —0.94+0.04°
ESDF 2.19+0.15° 3.98+0.21° 0.63+0.04°
NIDF 5.43+0.16° 4.90+0.05° 3.44+0.01°
EIDF 5.35£0.23" 4.36+0.07° 3.93+0.04°

#: (1) NSDF. NIDF: KR¥fEZEERMERHEME . N

4 (CFRD; (2) Bl B 202 B E LR, RS R SRR
HiRFrZRE#E (P<0.05).

Note: (1) NSDF and NIDF represent soluble and insoluble
dietary fiber from rice bran without extrusion cooking, respectively;
ESDF and EIDF represent soluble and insoluble dietary fiber from rice
bran with extrusion cooking, respectively; (2) The data are expressed in
the form of mean + standard deviation, and data with different
letters in the same column show significant differences (P < 0.05).
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Fig.5 X-ray diffraction patterns of dietary fiber from
defatted rice bran with extrusion cooking




E305 2022F 28

% ISDEBETHE

SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

RENNLT

AL, T RAB RSB R EG, Kb
IDF FPHERFAELT e R AT 4E R, MiBF RS Gt
Aab F A7 06 P e T RR A S s/, BT R 2R
TAREMS IR LT e R ALY R R 2s et . T
RGBSR T FRAR T KM IDF R4 S
25 HFEZREMIXMBEREXBERSTERTERY

SEeg il g Al
B 2B L AL TR LS anTE] 6 FT7R o

MEHRTLIE S|, KB HEZEEN SDF., IDF WA
BUSH, MGH RS, KB SDF I Z 1/
J B, IDF 2L R A —R i 7 B, X
TOMESH A AR A BOLTH R R TR KRB S
FHRAEFTHRANZ B i, S mEE. S5
YER, (ISR Z 200N, FIYSTI, ISt
WERIEZ NG, BiAs TR LS, T R mfLEE,
SN AR RS B 27 4k i K AL PERE

B 6 HFEZHEMIMTHEEXBEERTEDHBERMUEHMNZMm ( x500)

Fig.6 Effect of extrusion cooking on SEM microstructure of dietary fiber in defatted rice bran (x 500)
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Note: a, soluble dietary fiber from rice bran without extrusion cooking (NSDF); b, soluble dietary fiber from rice bran with extrusion
cooking (ESDF); c, insoluble dietary fiber from rice bran without extrusion cooking (NIDF); d, insoluble dietary fiber from rice bran with

extrusion cooking (EIDF).
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