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Fig.1 Effect of ultrasonic treatment on the particle size distribution of rice flour
F 1 BEAAEIRENEIEERRSHNZE
Table 1 Effect of ultrasonic treatment on the particle size peak volume fraction of rice flour
# 5 X A2 42% (50 wm ) 4R AR 53/ % o 18] K AR (7 pm) AR AR 5 3% AR (1 pm) AR %
B 8] /min # R A& K # R & K K & K

0 27.852 + 0.418" 54.564 + 0.215"

30 18.352 + 1.281"  43.637 + 0.119" 72.472 + 0.615*
60 12.874 £ 0.370" 25.111 = 0.134“ 78.077 £ 0.331"
180 8.409 £ 0.170  4.539 £ 0.130"  84.137 £ 0.155*

64.907 + 0.376"

7.242 £ 0.041"
9.175 + 0.714*
9.049 + 0.049*
7.454 + 0.020"

40.927 + 0.196*
52.206 + 0.109®
69.551 + 0.127"
89.013 + 0.133*

4.510 £ 0.020
4.157 £ 0.011"
5.338 £ 0.011"
6.448 + 0.005*

T 255 0 P B E bR i 22 5 ] — SN [l /NG 5 B I [ — A5 AN ] R 7 B 2 7 o it ) 22 S Wik 35 (P<0.05) o



34 hoE B

ol

2023 455 5 W

PR 0 8 5 0 o R fit 25 22 1) AN B AT TE A G
AR TR] A BRURF ], oK B /N A e (AR 25 KT
WRR A, BEDT IR 2 A BT K v B 3 AR
HETEADIURE LIS TR, R T ik il LU IR
KER T o Tk e R FL A M A1, v b IO [A] [7)
B MRS o RO AUV 2L 40 i 5] 75 ) i 5 i 3 A
L)X T A B, R A R OK B VR SFL A i e s T
For FOORY, 06, 3 T AR F X 40 ) g 25 F) 52 M A K, 2
R MR E By JURE [F) 245 45 1 SR AR, 3T oA ) B
RE AR BR AL AL B2 1 4 S8
22 BEAEXEMBHBELFZERESH
0

P A BRI, B RORE 1 IR B R T ROK 3

G AR VIR B R 1 /NBORL AL £ (] 2a) . BR
KL T MRS 3 23T W B 57 il B3 R /N
TR 55 /0 (] 2a) , 3¢ B R K EEBI K T ) T AR,
TOME T, A AL B 30 min J5 B KR TORLAR
AH S /N | ik B R R/ INJIURE | T R 1) A A 0
B 082 (] 2b) 5 B OKORE R 428 B S sk /) | /s
Tk B S 48 22 | R R LB K R R T
% (K 2b), #A AP 60 min J& , B K IR K b RT
Tl Ok H i o — A AR K R R ROk 5
WHEZ R (E 2c¢), @A AL 180 min J& , #ik
A r T 8 R ok 2 ELAR AL, R A3 S B/
kL (1 2d) o

(a) 7 0 min

(b) 7 30 min

(¢) 7 60 min (d)#E7 180 min

B2 BELEMNEHBHNEEEAZEMESHZN

Fig.2 Effect of ultrasonic treatment on disassociation of starch granules of rice flour by light microscopic observation
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Fig.3 Effect of ultrasonic treatment on disassociation of starch granules of rice flour by scanning electron
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Fig.4 Effect of ultrasonic treatment on water binding

capacity of rice flour

B RE B S AT A R — B, X R AR B
K FFRKRLEE A AL AL B2, BROK K 455 fig
T30 ek T R P I ) 60 min, TR ORL EE 4y
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4565 e 138 BB BV 6 A 7 A P AT A TR
K, PR BRK B R ) T3 UK AT 45 R SR
2.5 B ALK B H

RAKBRAL S5, £l i e A 25 78 PR B R Ty
FNEEEMAE AL o O 1 Ul W AR OK o 3 o AR i 5 X
Foa A R, 5 56 Ak P 2E HROK e
T FUOR it 15 o R SR S 1k, 8 7R KOKBRAE 25
AR OWHILE] R 2 TR R R A BRI BROK
KIZHY 5 A B SR 835w TRk, B i il
JE 0 WEL P 2 AR A ) SR AR ROl 75 Ak B 30
min J57,  BROK KBS B SO 2 8508 LU 7 T 2 R
%, 38 F R Ak BHUHT ROR I 89 7K, S s HY R4 A X
FRHOR KE G RE T R SRy T X — 4551 BRI
HHERPAN, HE 4 MRWSH, R A 30
min Ji (9 B K K AT S 355 5 AR (7] 5[] 7 Ak 2

R 2 EBAELEX KA

Table 2 Effect of ultrasonic treatment on gel texture of rice flour

A8 75 BF 4] /min A% N Z5 /N e o /N P F /N
0 # 1.527 £0.084*  0.393 +0.031" 1.014 + 0.002" 1.356 + 0.081" 1.338 + 0.081
i3 1.870 + 0.016" 0.568 = 0.064" 1.372 +0.128" 2.121 +0.218° 1.547 + 0.070°
30 # 1.492 +0.021° 0.294 +0.298  0.818 +0.001° 1.087 = 0.066° 1.329 = 0.079"
73 1.634 £ 0.137" 0.381 +0.016" 1.000 + 0.078" 1.426 +0.141" 1.428 +0.120"
60 # 1.353 +0.083¢ 0.265 + 0.009¢ 0.824 + 0.007° 1.018 = 0.071¢ 1.235 + 0.089°
3 1.366 + 0.018" 0.337 £0.022*  0.891 +0.014° 1.102 + 0.024¢ 1.236 = 0.020
180 # 0.463 = 0.040° 0.091 = 0.003° 0.682 = 0.027" 0.252 = 0.050" 0.368 = 0.065"
i3 0.262 = 0.023" 0.054 = 0.005° 0.665 = 0.019" 0.142 = 0.010" 0.211 = 0.016°

TE [/ — SR Rl/ING - RE R B i ] 22 53 B 2 (P<0.05) .
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Effects of Ultrasonic Treatment on Disassociation of Starch Granules and Gel Texture
of Aged Rice

Zhu Shimin, Guo Yubao®, Song Rui, Wei Qin, Xu Zixin
(School of Biological and Food Engineering, Anhui Polytechnic University, Wuhu 241000, Anhui)

Abstract Taking the rice flour with the same particle size of fresh and aged rice as research materials, the changes of
particle size distribution, microstructure, water binding capacity and rice gel texture after ultrasonic treatment were com-
pared, in order that the effects of ultrasonic treatment on the dissociation between starch granules and rice gel texture of
fresh and aged rice were investigated, revealing the underlying reasons of quality deterioration caused by rice aging. The
results showed that the starch granules were difficult to dissociate after rice aging, the peak volume fraction of starch
granules with intermediate particle size decreased from 64.907% to 40.927% , and the water binding capacity decreased
significantly from 1.46 g/g to 1.35 g/g. Ultrasonic treatment could significantly promote the dissociation between starch
granules in aged rice, significantly increase the water binding ability, and then improve the gel texture of aged rice. Af-
ter ultrasonic treatment for 30 min, the water binding capacity of aged rice could be improved to 1.44 g/g, approaching
to the level of fresh rice, and the gel texture of aged rice was close to that of fresh rice. After ultrasonic treatment for
180 min, for the aged rice, its particle size distribution, water binding capacity, stickiness, elasticity and chewability of
rice gel were better than or reached the level of fresh rice. Rice aging caused the difficulty of dissociation between
starch granules and reduces the water binding capacity, which could be one of the underlying reasons for the quality de-
terioration of rice aging. Ultrasonic treatment could significantly improve the gel texture of aged rice, which was of great
significance to reveal the aging mechanism of rice storage and regulate rice quality.

Keywords rice; aging; ultrasonic treatment; disassociation; quality deterioration



