MK EEBHE Modern Food Science and Technology 2020, Vol.36, No.2

ZNEIEEE Y e S ) =) E A A T o 3R

BEE", X&', B
R I RFRBAFE AL, J RN 510640) (2. )7 R4 REAFEER LG RZ She THRLHT, K
VAR DE RFRE, JREARFRmIE 0 SRE, J R M 510610)

WE: AT RZQITIHE R Hrh, KL R A A s, AT A ARG A Bt X bk iR
# (20°C~35°C) FIEFMARE KRS EZH TN ARLEEKE, KA Peleg HTAEMMERGR K 7 F45t, DS R0 B
2e9h KA X4 EATH B HE A BAT AT AR AAEH R FRIZ AR KE KR, ERLEKEH AL E] 36.34% (20°C) #= 34.64%
(28 °C), BESM AR L) BAERBKREEARER ), RESKEH 31.99% (35 °C), HEETHEHrhsK; Lk, TER
Peleg A2 32 i A2 P AE K A9 MAK D A S HATHOM . ZIRFTBAE KA Lsb i 1047 cm™ 5 1022 cm %4935 & tbfife
0.89~0.92 z 18], LEF £ F. X-HEITHEANKS T EZEHNERAFEANLE R RFe B L& X, AfAFeRKIZAHF G ELEH KX
T, BERMNAE R, KA H K6 TRAEZ A5 F,

KHEIRE: AFK; iR Peleg 74 “apdFiE

MERS: 1673-9078(2020)02-46-52 DOI: 10.13982/j.mfst.1673-9078.2020.2.008

Comparison of Physicochenical Properties of Soaked Glutinous Rice from

Different Varieties

HAN Xue-gin*? LIU Lei?, HUANG Li-xin*

(1.College of Food Science and Engineering, South China University of Technology, Guangzhou 510640, China)
(2.Sericultural & Agri-Food Research Institute Guangdong Academy of Agricultural Sciences/Key Laboratory of
Functional Foods, Ministry of Agriculture, Guangdong Key Laboratory of Agricultural Products Processing, Guangzhou
510610, China)

Abstract: In order to study the effect of soaking treatment on the physicochemical properties of rice, three types of rice were selected, and
their physicochemical properties and viscosity curve were investigated. Changes of moisture content and the final water content of rice during
soaking (20 °C~35 °C) were measured, and the Peleg equation was used to fit the measured water absorption data. Infrared spectrum and X-ray
diffraction were used to study the change of order structure and crystalline structure of rice before and after soaking. The study found that the
Vietnamese rice and Yangtze River rice had greater water absorption, and the final water content reached 36.34% (20 °C) and 34.64% (28 °C),
respectively, and temperature had little effect on it. Black fragrant rice had a small water absorption rate and water absorption, and its final water
content reached 31.99% (35 °C) and temperature had greater influence on it. In addition, the Peleg equation can be used to predict the
approximate moisture content of rice during soaking. The ratios of the absorbance of the bands at 1047 cm™ and 1022 cm™ of rice before and
after soaking was between 0.89 and 0.92, which was no significant difference. X-ray diffraction showed that water molecules mainly enter the
amorphous region and the sub-crystalline region of rice, and the sub-crystalline region of the Vietnamese rice and Yangtze River rice became
smaller, while that of the black fragrant rice was increased. This research can provide guidance for the processing of rice flour.
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Table 1 Comparison of physicochemical properties of three types of rice

paan:A K & lem 52 & fem B EJem K% B 8% A 5%
A A 0.500.01° 0.34+0.01° 0.15+0.01° 11.81+0.17° 1.67+0.05 7.45+0.02°
Z2AK 0.55+0.02° 0.25+0.01° 0.130.01° 9.90+0.23° 1.29+0.04° 8.42+0.36"
¥k 0.59+0.01° 0.28+0.01° 0.15+0.01% 14.65+0.08° 1.38+0.05° 8.32+0.21°
E: B FERRATRILLELE £ F(p<0.05). k2. 3. 5F.
7R 2 = FPRRARRAE B RO FFEE
Table 2 Characteristic values of viscosity curve of three types of rice
MEEE GT/C PT/C PK/BU A/BU B/BU C/BU D/BU
ARg K 64.342043° 77.10+0.72 357.67+3.88  255.33+455° 209.6748.32° 330.67+6.32" 326.00+1.78°
24K 68.61+0.38° 174.0045.87° 186.33+1.99° 264.67+3.40° 253.67+5.38"

KizAk 632740.04% 6852+040 1042.33+6.16 538.33+2.59° 443.33+11.67° 651.33+6.68° 614.33+2.05°
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Table 3 Effect of soaking temperatures on the final water
content of three types of rice (%)
S 20°C 28 C 35°C
A 36.342057° 35.81+052° 35.25+0.39°
ZAK 27742034 28174048 31.99+0.77°
%Itk  33.01£0.37° 34.64+0.29° 33.61+0.29
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Table 4 Comparison of fitting results of Peleg parameters under

different soaking temperatures

oo BEIC K1 K2 R?
20 01431 00367 09974
A A 28 0.1343  0.0403 0.9912
35 01247 00424 09941
20 04103 00531 09914
ZAK 28 03380  0.0494  0.9961
35 02644 00480  0.9922
20 16645 0.0580  0.9931
kit k 28 15611  0.0541 0.9933
35 11838  0.0496  0.9942
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Table 5 The ratios of the absorbance of the bands at 1047 and
1022 cm ™ of rice in different soaking times
BRI JR¥E #ie2h %t 8h
ARfA 091+0.04* 0.92+0.02* 0.92+0.03°
24K  091+0.03* 0.91+0.01* 0.91+0.02°
KizA  0.89+0.01* 0.90+0.04*° 0.90+0.02*

E: R F FERRRTHRILA £ F £ F(p<0.05).
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Fig.4 X-ray diffraction patterns of Vietnamese rice (a) and

socked for 8 hours (b), Black fragrant rice (c) and socked for 8

hours (d), Yangtze River rice(e) and socked for 8 hours (f)

ME 4 770, RIERETE 3 MRKFEME 15.4°,
17.4°, 18.3°F11 23.3°1) 20 f AL HE BAT WL AR iU,
FE 17°F0 18° B FORTE AR, IAPIER)
AN A B RGP, R 3 AR R SR AR S A AR,
ANSZAIRZ MBI L2500 o BT TR TG E AL X B %2 IR
WK AR T2 DX, A AN S/ KIR I ) 2

Wi s 5 PR R ) XS AT B A
[F X, AR AL s X g i X Cog X))
ANEES 5 X GO, Horbl g d X R ZRAL T4 dn X
AL X ) a) X g, WUEEE 4 a, by el fATIA,
FRF R AT R K R RIS, eSS X
THAR XA R3S /N, HH TR 2 AR i s B Bt
B RRK, Horh A LS5 i DX 0 A R
Mt RRK, FBOLEE RIS, X-SFEATs Bl
Xf L TR A ke TR ARG iR E, WK
4 th o Fld, 2 X T AR XIS BT AR K, AT
TR KRAHTIOK, SR AR IE Aok B HEHE
BUN, FROR K T RER T2 5 13k 71
S945 A, R FIRDSEIE BT ARG K R ARURLEY X-
P ZRATI G, FEE S5 X PR Y X 2 BRSO B 7K
s, RIVG PSR, i Edt— BRI,

3 ZhHip

31 3AMEKRIENT R, KRR ERC, 1
Wi, HeR R E R S, RO 4
WAHBE AR BRI B A A, oW ERG L,
WIS AR R . FAME . B RRG B 2k
SRR, SR AR R S

3.2 1F 20~35 CHfIH, kFE KFIHKEITKTE 0~40 min

ek H R, SA)E4 M, 100 min LS KE
FEARFNER, IR /N, KSR 0~40 min B
B, WK B R A AR XL /)N; 7E 40~180 min (T EL,
KRLIR K Sl — ELAE PRt B2 MEHIG A, 7R
T R R EOR, RIS ER IR 54
NG =E B

3.3 FIH Peleg /i FEREMEHLLT HI BT KAE 20~35 C
B K RIBOERE, B rIBoKEI 1 E e, K
IS R 5 TNME A BT i — 3k

34 KRKRIHT SRS, LM GIE AT HE A #
fb B L, FEA—5L,

35 MERAKZIMLHT G SRS, X-SRATH MK
L, ik R4S s S e RS, IRIR 2T
A FIGE S EE R KAy BN TG B X RIS B X
FoA R KRV TOR &G i X XA BTN, By
KA PR, RINAFE.

B SR

[1] %&b (TR 2 1538, A AN RISR AL ORIEM AR L IR ]
LA FRLE,2016,55(22):5897-5902
CAl Sha, HE Jan-jun, XU Jin, et al. Study on the
physicochemical properties from different types of rice
starches [J]. Hubei Agricultural Sciences, 2016, 55(22):
5897-5902

[2] FIK0 T, Tk A7, S A FKRE AT OR B REE M & &
XA 22 b A R B2 [J]. H AR, 2013,1:109-120
WANG Yong-hui, ZHANG Ye-hui, ZHANG Ming-wei, et al.
Effect of amylose content of different rice varieties on the
qualities of rice vermicelli [J]. Scientia Agricultura Sinica,
2013, 1:109-120

[81 AW, 2 BURR, R B = ORI R L2555 Kok 14
JR A [I] MR £ 5 F4 Tk, 2000,8:16-19
CHENG Ming-hua, LI Li-te, CHEN Si-ying-san. Influences of
rice varieties and grinding processes on rice flour
characteristics [J]. Cereal and Feed Industry, 2000, 8: 16-19

[4]  FIRIE, (106, B, S5 AN R BE Ky T 20 KRR ok 2 1)
ST DR B i AHE,, 2015,1:194-199
GAO Xiao-xu, TONG Li-tao, ZHONG Kui, et al. Effect of
milling processes on quality of rice flour [J]. Modern Food
Science & Technology, 2015, 1: 194-199

[B] Wik ZE0, Sk HE 55, IR T 20 Rk e e R [J].
Tk, 2019,40(1):105-107
CHEN lJie, LI Lin, CAIl Yong-yan, et al. Effect of milling
process on the quality of rice flour [J]. The Food Industry,
2019, 40(1): 105-107

51



MR BRI

Modern Food Science and Technology

2020, Vol.36, No.2

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

e BT AN S OR IR G S 2 72 S R S [3). £
TolkAH,2013,34(19):69-73

SHENG Yan, LI Xing-jun. Difference in sorption isotherms of
different types of milled rice [J]. Science and Technology of
Food Industry, 2013, 34(19): 69-73

Perez J H, Tanaka F, Uchino T. Comparative 3D simulation on
water absorption and hygroscopic swelling in japonica rice
grains under various isothermal soaking conditions [J]. Food
Research International, 2011, 44(9): 2615-2623

GB 5009.3-2016, £ s 1 /K 73 FRIMIE [S]

GB 5009.3-2016, Determination of Moisture in Foods [S]
GB/T 15683-2008, KoK ELEEH & & AT E[S]

GB/T 15683-2008, Rice- Determination of Amylose Content
[S]

GB/T 5009.5-2016, £ fis 1 2 4 5 (2 [S]

GB/T 5009.5-2010, Determination of Protein in Foods [S]
TONLHT, m T REL, SRR S LT R R RS- KoKk

AR K E A P 5 FF) EL AR [0 MR 272 B 2441, 2000,21 (1)

22-26

HUANG Li xin, GAO Qun-yu, LIN Hong, et al. Study on the
properties of glutinous rice and its starch-comparison of the
properties of glutinous rice flour and starch paste glutinous rice
[J]. Journal of Zhengzhou Grain College, 2000, 21(1): 22-26
LR A SRR SR MU A AL R S FE[9] Mt
ARH%,2004,12(3):1-3

JIANG Xin, ZHOU Jia-hua, HUANG Li-xin. Study on the
properties of black glutinous rice [J]. Science and Technology
of Cereals, Oil and Foods, 2004, 12(3): 1-3

R, O AR EOKIR K B £ K SEER B T [0]. £
TVRI,2013,34(17):126-134

WANG Hui, HU Guo-zhou, CHEN Guang-jing. Experimental
research of kinetics of water absorption of coix seed [J].
Science and Technology of Food Industry, 2013, 34(17):
126-134

Thakur A K, Gupta A K. Water absorption characteristics of
paddy, brown rice and husk during soaking [J]. Journal of
Food Engineering, 2006, 75(2):252-257

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Peleg M. An empirical model for the description of moisture
sorption curves [J]. Journal of Food Science, 1988, 53(4):
1216-1219

SRR R, K AN R 2 AR ORI ORI E [J].
FRah i RH,2002,10(6):20-22

GUAN Dong-sheng, CHENG Ming-hua, ZHANG Hui-min.
Study on the soaking effect of different conditions [J]. Science
and Technology of Cereals, Oil and Foods, 2002, 10(6): 20-22
A, B 7 R I A ROKVE R R OGS o AT [0].
5¥24k, 2008,7:720-725

LI Yue, ZHONG Fang, MA Jian-guo, et al. Spectral analysis of
gelatinization process of rice starch [J]. Acta Polymerica Sinica,
2008, 7: 720-725

AEF, XN BR 4 72 55 JE R T AL A DG RE S L EAH SR A A
BEI ST 4 e (3] H A 4384k, 2014,31(17):58-64

REN Jing, LIU Gang, OU Quan-hong, et al. Starch
discrimination with Fourier transform infrared spectroscopy
(FT-IR) and two-dimensional correlation infrared spectroscopy
(2D-IR) [J]. Chinese Agricultural Science Bulletin, 2014,
31(17): 58-64

Zhang L, Yang X, Li S, et al. Preparation, physicochemical
characterization and in vitro digestibility on solid complex of
maize starches with quercetin [J]. LWT-Food Science and
Technology, 2011, 44(3): 787-792

Wang H, Lv J, Jiang S, et al. Preparation and characterization
of porous corn starch and its adsorption toward grape seed
proanthocyanidins [J]. Starch-Starke, 2016, 68(11): 1-10
Fiedorowicz M, Para A. Structural and molecular properties of
dialdehyde starch [J]. Carbohydrate Polymers, 2006, 63(3):
360-366

WA SR SR A L1, P R B, XS AT AR RORL A it T
FUrR R[] & A RH#,2010,31(3):284-287

CHEN Fu-quan, ZHANG Ben-shan, LU Hai-feng, et al. A
review of application of X ray diffraction in crystal structure
determination of starch granules [J]. Food Science, 2010,31(3):
284-287

(#5158 T

[35]

52

AR IR BT EOR S AR S5 WS TL U P R
FALI]H E PR 455 ,2018,36(9): 180-182

WANG Yu-ting. Discussion on scanning electron microscopy
technology and its application in cement type identification
[J]. China Resources Comprehensive Utilization, 2018, 36(9):

(36]

180-182

ZHOU Xu-xia, CHEN Ting, LIN Hong-han, et al.
Physicochemical properties and microstructure of surimi
treated with egg white modified by tea polyphenols [J]. Food

Hydrocolloids, 2019, 90: 82-89



