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Effects of Ultra-high Pressure Combined with Thermal Treatment on
Physicochemical Properties of Rice Flour

L1 An-lin, GUAN Yi-xian, CHEN Li-ping, XIONG Shuang-li"
(School of Life Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, Sichuan,
China )

Abstract: Rice flour was treated using a combination of ultra-high pressure and thermal treatment. The
effects of pressure (0.1~700 MPa), temperature (20~60 °C), time (0~25 min) and addition amount of water
(0~65%) on the physicochemical properties of rice flour were investigated. The results showed that with the
increase of pressure, temperature, time and addition amount of water, the iodine blue value of rice flour
displayed a tendency of ascending-descending-ascending-descending, the solubility initially descended,
subsequently ascended, and then descended, while the transparency showed a trend of descending. The
swelling rate of the gel did not exhibit significant change with pressure change, but they decreased
significantly with the increase of time, temperature and water volume. When the pressure was 600 MPa and
temperature was 45°C, the solubility and swelling rate of the gel reached the maximum (5.46 % and 8.73
mL/g, respectively), but the iodine blue value was the smallest (0.41). The gelatinization degree of rice flour
increased significantly with the increase of pressure, pressure-holding time, pressure-holding temperature
and addition amount of water. Rice flour crystal type changed from A-type to V- type. The iodine blue value
had a very significant positive correlation with water consumption ( p<0.01), a positive correlation with
temperature and holding time, and weak correlation with pressure. Transparency had a remarkable negative
correlation with pressure (p<0.05), and was significantly negative correlated with pressure holding time,
temperature and addition amount of water (»<0.01). Swelling rate was positively correlated with solubility
and transparency, but negatively correlated with iodine blue value (p<0.01).
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Fig. 1 Effects of different factors from ultra-high pressure

combined with thermal treatment on the iodine blue
value of rice flour
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Fig. 2 Effects of different factors from ultra-high pressure
combined with thermal treatment on the solubility
of riceflour
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Fig. 4 Effects of different factors from ultra-high pressure
combined with thermal treatment on the light
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JE 1T 30 °CFALFE 5~10 min 5, KEEMBES
W1 . Bauer 25 F FI R 5 R4 A AL/ 22 R 2 e

W EEFsT R &I, 7 600 MPa JE 1 F T 29 °CIR- %
15min J5, €M MIAL B E 100% ., A 5T P

600 MPa. 45 °CAbFE 15 min B R KRy R Ak BEATS A 35
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25 tHXMSH

R 1~4 JJE Ty, WA JEEERUINOK &S IOR R
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TR (A S Ty . BFIE) L RLRE K
%Eﬁ%,ﬁ¢ﬁmmizﬁﬁﬂWE%m¥
(p<0.01), FHEHESHE S, WA REFmKRZ
] S A5, B IA 3] E /K (p<0.05), Uil T .
R L PR E] LSO K 8 A0 3G I # Re 2 G 2 BRI
FORMBE AR . WAL SR . whfal o R LA
KA W IEA GG R (p<0.01), HERCIE MK %
R 5 7« BFTE] L RS DL RO K & 2 (8] 5 55
I, RIXFEEKFE (p>0.05), FEFETT . HE .
B B FOK AR AL S T, WA 5 B R 2
MHXKFR, B2 EKFE (p<0.05, WA ) itk
K (p<0.01, PRIERFE] ., R RNAKE ), 5
EER K R Z [ 2 A SEOC R, o i ) R AR
AT, ‘@M&E%ﬂ@ (p<0.01), H5FEfEZ
ERTASE (. R BT ) sEAHSE

BIfLRE IR 5 92.13% ( p<0.01), MJE AR E R (JkaE), 4H£ﬁrﬁ% ( p>0. 05) S
(p>0.05), XFIEMEMHIMINT S, —MRECRTEMK  EZREEMCCR, Hp R E 5 E Rk
F 1 RTINS B ALREE 0 AH DG
Tablel Correlations between pressure and physicochemical properties of rice flour

JEJ1/IMPa WU E 7 W BE 1% WREEI%  BERENKR (mLlg) WAL 1%
J£ F1/IMPa 1 0.097 -0.657* 0.231 -0.364 0.970%*
RN 1 —-0.771** -0.319 —0.687** 0.255
75 0 1% 1 0.072 0.729** —0.753**
A 1% 1 0.711%* 0.262
BRI %/ (mL/g) 1 -0.395
WITLEE /% 1

T *7E 0.05 K (W)

BRI *7E 0.01KF () ERFMG, TR,
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Table2 Correlations between time and physicochemical properties of rice flour

At ] /min s %W 1% A BE 1% BER KA (mLig) WL EE 1%
Fisf 18] /min 1 0.536 -0.871** 0.397 0.008 0.735**
LR 1 —0.719** -0.244 -0.490 0.785**
75 0 1% 1 -0.328 0.284 -0.968**
AR 1% 1 0.656* 0.235
BRI MRS (mL/g) 1 -0.411
Witk £ 1% 1

3 IS RORM EA R A DG
Table 3 Correlations between temperature and physicochemical properties of rice flour

EEIC WiE 14 EWHE % A BEI% BEB Kk F/ (mLig) Ik EE 1%
REE/°C 1 0.560 —0.962** 0.476 -0.162 0.914**
W 1 -0.705* -0.125 —0.784** 0.760**
i75 W 1% 1 -0.372 0.393 —0.981**
BRI I% 1 0.496 0.398
BER kA (mLig) 1 -0.458
WAL % 1

24 KRS IR BRAL R A AR DG
Table 4 Correlations between addition amount of water and physicochemical properties of rice flour

JmoK 1% W 7 W 1% W B 1% BEI IR (mLig) WL 1%
JinoK &#/% 1 0.927** -0.978** 0.574 0.032 0.989**
RN 1 -0.918** 0.363 -0.039 0.894**
B I% 1 -0.522 0.094 -0.988**
A 1% 1 0.562 0.599*
BE I k%) (mLig) 1 -0.040
WAL I% 1

AR T IR B W KT (p<0.01), BERIZIK RS
WAL R IEME R, HphE 2%
P, BRI R E K (p<0.01), 7B B2 5 ik (H
L R B O OG, DR ORI K S 45 R s
W, AR TR TIEH ORI B R,
TR T s} UK 8 25 2 e 284, KMy B 328 D' 3 Al v

EwHRIE, WNFE 1-4hr AL, Mg
BRI R . BHIE) L3 R Ak Ak B A
P, ARFAE B E A, Xit—F Ui, 7F
FENIWEAMT, HEEEm Mg, SEim, S
BT, 53 % 300 < BT A b
B UE A 32 I BRI 2598 — 8. I S B I Tk
R E — H R AR
26 KAKRMERBLEHTH

T M3 235 T B S 4 O B ) RN LA R R U
FEE IR R . X SFEAT X e R A Vb B
TR AR ZE R AR AL an & 6 T o

K6 H, AL Rl A I B A SRR OK R

fE 20=15°, 17°. 18°FN 23°4b#4H L T B g AT 5
W, P54 A-SUZE S aE R 1220 25 TR ) | R R ]
T E DASSOI /K St B35 I, RORB TR AT B R AR AT ) 0
SRR AR TS, BRI, 20=20°4b () I6 5 B AR 5
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Fig. 6 X-ray powder diffraction patterns of rice flour

treated by ultra-high pressure combined with
thermal treatment
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