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Table 1 Evaluation standard of rice dumplings

15 4% 7L BB RN 2 E
S Aok BAAERAH AW AR, BW 16~20
AR AR, R 10~15

A Fk 0~9
I AL e & F @ ABABENAZTHNEE REK 15~20
ABAREZGERMEE HEK 10~15

HAM AW ERXERKE LU 0~9

Rk Rk R P A L s R 15~20
R R F 10~15

HE T, KA 0~9

e "B 5 8 R S AR 7 B AR 2 15~20
7 B H 8 2h 10~15

A 0~9

FHRM oL B 3] 49 [ A B E P 15~20
o ST EN S 10~15

AL AR AR AR B 0~9

1O mm/s, )5 1.0 mm/s, 5.0 g fili & T, FRAE R A2 50%
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Fig.2 Hydration characteristics of glutinous rice flour with different samples
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Ko A 7 e (L S B T 3 g 1) FRORA Ak AR 1
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Table 2 Pasting properties of glutinous rice flour with different samples

o AP AL R B /C WA 2k % Jep FAKEE L [ep HA AR fep AT ep = & Al /cp
A5 99-25  68.05 £ 0.43° 1 303.00 + 4.36¢ 456.00 + 2.65" 847.00 + 4.00° 583.67 £5.51" 127.67 + 3.06°
B EAE 1116 68.03+£0.49° 144533 +14.01" 545.67 +1.53¢  899.67 + 13.43">  687.67 +3.21¢ 142.00 = 1.73¢

K A% 69.95 £ 0.43* 1571.00 = 7.21° 752.00 = 5.20° 819.00 + 7.81° 925.33 £5.69° 173.33 £ 4.16"
AAEH 15 7297046  1892.00+39.04° 1011.33 +£34.56" 880.67 +5.86° 1260.00 +40.00° 248.67 + 5.86°
KB HAE 72.58 £0.08"  2502.00 + 11.27* 1347.33 £15.50" 1154.67 +5.03* 1709.67 +5.51" 362.33 +20.21"
A AL #E 71.00 £0.05° 2124.33 +14.98° 129033 £ 13.61° 834.00 +7.94" 1530.67 £4.04° 240.33 +10.12°
wAE2 5 70.23 £0.06  1311.67 £19.30¢  648.67 £ 6.81"  663.00 £ 12.49"  811.33 £7.23' 162.67 +2.08°
40 &) 4% 74.85+0.39*  2238.00 £20.78" 1604.00 £19.67* 634.00 £7.94¢ 2062.67 £15.70* 458.67 +4.93

TE R SAS R 5 1 3R 22 5P 1 3%, P<0.05
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2% 3 0 AT, 8 FIVRE K M iR A5 A5 Oy 2.19~
3.09 Jg , B b W Ak T 2 i ] 58.63~64.8 °C, W {H H]
AL I Y5 ) 67.40~72.50 °C, e ZMI Ak I B 3 [
75.13~79.13 °C WAL AS B K A9 2 4 kT | S/ i 2
FERG 2 5 FE T8 R IURE A 45 5 X P9, BE R 4 FAE R
HEVE R R R AT — R R U R, AR 2

BB A0t R T 5 1) B 1), 150 I 7 U by W A i 7
Hh A AT DR TE Ry TURL 45 K4 2 Y E ) i | B
RRRE 15 A0 i 4 B0 L A AL 2B, A M
o TR PR R Y 45 A B R, R B b
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Table 3 Thermal properties of glutinous rice flour with different samples

o A (Jg) AL A5 AL 3 E/C A8 AR JE/C R &AL E/C
AR 99-25 3.00£0.17* 58.63 +0.32° 67.73 £ 0.38¢ 75.13 £ 3.16"
e B 4% 1116 2.61+0.17" 58.63 £ 0.45° 67.40 £ 0.56° 75.53 £ 1.16

KA 2.43 £0.27" 61.43 £0.42¢ 69.83 = 0.51° 77.50 £ 0.46"
MARH 1 5 223 £0.31"™ 64.10 £ 0.10" 72.50 = 0.70° 79.13 £ 0.97
# B AR 2.48 +0.14" 62.53 + 0.50° 71.37 £0.21° 77.73 = 0.84*
RIAE 2.45 +0.04™ 61.37 = 0.40° 69.27 + 0.31° 76.37 = 1.87*
MAE2 5 2.19 +0.26° 63.10 £ 1.22" 69.50 + 0.46° 77.27 £ 1.31*
4 &) 4% 3.09 +0.14° 64.80 = 0.87* 71.00 £ 0.26 77.17 £0.76"

T« [ 9 A i) 5 B e 7R 22 5 1k 25, P<0.05
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SEIA A RRG U BIR T2 45 G K & i e, RRKBE
Jyoi o, R B RR Y5R A5 SOk SRR I, T R A
A AR AR 3 T BV | VRS SRR TR 7 A B DK A
/N HIE) AT BT R BGR, R WK |
W 1S5 RIZR LR 3 A b B il £ 0998 95 1 I, e
Ve VR R B U UK TR /N B INARRE

x4 FREBMFBAFERBZBEB XS S HER

Table 4 Water distribution area of rice dumplings made from different varieties of glutinous rice

& FF ISR F/% ARG EI% B W KA #/%
A% 99-25 8.49 £ 0.14° 91.16 £ 0.07" 0.27 = 0.06°
e B A5 1116 8.83 £ 0.07* 90.93 + 0.14" 0.13 + 0.04*

KAHE 8.90 + 0.07* 91.03 + 0.06" 0.07 £ 0.01°
MARH 1 5 9.14 £ 0.01* 90.74 + 0.09 0.07 £ 0.01°
EERIS 9.64 £ 0.22" 89.89 + 0.22° 0.56 = 0.04°
T 9.85+0.23" 89.96 + 0.31° 0.12 +0.01*
AR 2 T 7.63 +0.20" 92.03 £0.13" 0.23 = 0.04°
4 &) 4% 13.10 £ 0.76° 86.58 £ 0.71¢ 0.39 +0.03

TE [ BIAS A 5 b 3R 22 PR i #, P<0.05,
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Table 5 Texture characteristics of rice dumplings made from different varieties of glutinous rice

WAL R AN S M A

it TR B A A
1 RN R i el B TR A OR

WA AN

15 e BRRG 1116 A dURE . 28 F ks ok iy HA

R5 A AR EER8Z B B BRI

HR A5 SO A P ) 9 (B R AT R ERAR A R, T
E T,

o A JEIN FE MM/ (N/S) 3 R s b oHL 7 b2 /N =5
A% 99-25  139.46 £3.08" -169.74 £25.73* 0.77 £0.04* 0.64 £0.03° 89.05+5.95" 68.80+7.42" 0.28 +0.01#
#E B 4% 1116 180.11 £7.74% -182.64 +£16.86® 0.77 £0.02* 0.65+0.01"™ 117.20 + 6.17* 89.84 +2.24* 0.29 = 0.01¢
K#AHE 192.27 £5.23*0 -161.60 £43.20* 0.78 £0.02* 0.66 = 0.02* 127.56 + 5.72*" 99.19 £ 4.66* 0.31 +0.01*
MARH 15 17170 £4.14°  -127.47 £43.22*  0.77 £0.03* 0.64 £0.02* 110.19 £4.36° 85.17 £ 6.78° 0.30 = 0.01*
BB HAR 197.14 £ 13.49° -171.58 £31.20* 0.78 £0.01* 0.67 £0.01** 131.44 +7.19° 102.58 + 6.43° 0.32 +0.01°
EEI 3 21942 +£9.99* -179.46 +3.83* 0.80+0.02* 0.69 £0.01* 150.96 = 7.56" 120.71 +7.77" 0.34 +0.01"
AR 2 5 187.26 £2.98*  -211.40 £48.12" 0.76 £ 0.05* 0.67 £0.02" 125.46 = 1.65 95.09 £ 6.65 0.29 +0.01"
0 @) 4% 269.05 £ 10.69* -136.56 +44.34* 0.80 £0.02* 0.67 = 0.01** 178.58 + 8.95* 143.68 +9.31* 0.36 + 0.01*
VE < [ B A ) 5B 38R 22 S PR ik 3%, P<0.05
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Table 6 Total variance explained of principal

component analysis

ENT N S AER I E TR E% A s
TR F /%

1 13.67 40.207 40.207

2 6.475 19.045 59.252

3 3.578 10.523 69.775

4 2.939 8.643 78.418

5 2.095 6.162 84.58

6 1.244 3.658 88.237

7 1.109 3.262 91.499
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Table 7 Component matrix of principal component analysis
Ei-F o3 PC1 PC2 PC3 PC4 PC5 PC6 PC7
RAFEHE 0.976 0.022 -0.111 -0.132 -0.001 0.012 -0.101
RAKZEE B 0.971 0.019 -0.108 -0.148 0.054 0.04 -0.096
) A AR 0.945 0.033 -0.116 -0.066 -0.197 -0.089 -0.115
AR B 0.938 0.223 0.142 -0.003 -0.141 0.047 0.013
) HH 0.886 -0.158 -0.234 0.149 0.221 0.132 -0.006
HJE 0.874 -0.315 -0.066 0.302 0.119 -0.031 -0.062
ik e 0.868 -0.353 -0.104 0.246 0.188 0.04 0.044
i A 0.86 -0.357 -0.044 0.266 0.195 0.014 -0.076
Al 5B 0.857 0.145 -0.195 -0.393 0.13 -0.067 -0.122
BELSKEE 0.838 -0.08 -0.41 0.241 -0.161 -0.068 -0.017
BELSKEE -0.82 0.443 0.051 -0.166 -0.272 0.021 -0.069
Kooz -0.812 -0.187 0.031 -0.05 0.451 -0.1 0.104
K 38 2 -0.77 0.497 -0.129 0.249 0.096 0.051 0.029
AL A5 A AL IR 0.77 0.225 0.481 0.111 -0.17 0.14 -0.116
KM 4 2 -0.73 -0.058 -0.34 0.037 -0.185 0.512 -0.089
S AH AL IR B 0.678 0.579 0.318 -0.133 -0.138 0.087 -0.045
e Wy &% 0.665 0.469 0.216 -0.305 -0.113 -0.16 0.064
a 0.15 0.881 0.141 0.139 -0.046 0.193 -0.058
b E 0.138 0.785 0.292 0.375 0.187 0.224 -0.069
L 0.151 0.768 0.319 0.377 0.188 0.227 -0.067
LEECE -0.404 0.716 -0.005 0.313 0.236 -0.149 -0.034
BB 0.347 0.663 -0.59 -0.136 0.057 -0.055 -0.109
b* 0.354 -0.656 0.601 -0.066 -0.001 0.016 0.103
ko IR S 0.328 0.565 0.348 -0.227 0.177 -0.432 0.098
AW R 0.373 0.481 0.347 0.003 -0.022 0.082 0.217
BWKEE -0.221 -0.548 0.729 -0.217 -0.065 -0.027 0.053
A AL 0.123 -0.203 -0.64 0.175 -0.533 -0.074 -0.248
R E -0.19 0.087 -0.111 -0.839 -0.077 0.442 0.01
i RRAE -0.107 0.366 -0.272 -0.732 0.229 -0.296 -0.095
EaAREE -0.503 0.085 -0.321 0.527 0.304 -0.249 -0.024
RHbE -0.085 -0.238 0.403 0.372 -0.666 -0.217 0.028
R 0.36 -0.477 0.195 -0.026 0.585 0.219 -0.135
3 0.476 -0.158 -0.381 -0.03 0.121 0.157 0.694
FE A 0.35 0.467 -0.306 0.11 -0.262 -0.002 0.58
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Fig.5 Correlation analysis of the indexes of different varieties of glutinous rice and rice dumplings
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Effect of Varieties of Glutinous Rice Flour on the Quality of Wet Quick—frozen Rice Dumplings

Huang Zhongmin'?, Zhu Wanying'?, Song Huiling*, Ai Zhilu'?, Zhang Bobo'?, Fan Wen*, Pan Zhili"*
('College of Food Science and Technology, Henan Agriculiural University, Zhengzhou 450002
*National R&D Center for Frozen Rice & Wheat Products Processing Technology, Zhengzhou 450002
Key Laboratory of Staple Grain Processing, Ministry of Agriculture and Rural Affairs, Zhengzhou 450002
“Si. Nian Food Co., Zhengzhou 450002)

Abstract The characteristics of raw material glutinous rice are very important for the frozen rice dumpling’s quality. To
investigate the influence of the powder characteristics of different varieties of glutinous rice on the quality of frozen rice
dumplings produced by a new wet process. In this paper, eight kinds of glutinous rice were selected and their basic
components, pasting characteristics and thermodynamic properties were determined, and the quality indexes of the wet
quick—frozen rice dumplings were also determined. The relationship between the characteristics of glutinous rice flour and
the quality of wet quick—frozen rice dumplings was systematically studied using principal component and correlation anal-
ysis. The results showed that for the principal component analysis, the first principal component, which reflects the past-
ing characteristics of glutinous rice flour and the textural characteristics and moisture distribution of rice dumplings, plays
an important role in the evaluation and selection of glutinous rice flour; for the correlation analysis, the pasting temper-
ature and hardness were significantly and positively correlated, and the paste temperature, peak viscosity, final viscosity,
and reversibility were significantly and positively correlated; glutinous rice flour containing more than 0.8% fat, the

swelling power index is between 10.53 g/g and 12.65 g/g, the water solubility index is between 16.33% and 19.77%, and
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the pasting temperature is between 71.00 °C and 72.97 °C. Glutinous rice varieties with peak viscosity between 1 892 cp
and 2 124.33 ¢p, a breakdown value between 834.00 cp and 880.67 cp, and a setback value between 240.33 cp and
248.67 cp are more suitable for making wet dumplings. On the whole, among the eight varieties, the wet quick—frozen
rice dumplings made from Vietnamese glutinous rice and the Northeast glutinous rice were more stable in quality and had
a more desirable taste. The findings of the study can provide some theoretical reference for the selection of glutinous rice
flour in the production of the new process of wet quick—frozen rice dumplings.

Keywords glutinous rice flour; powder characteristics; wet quick—frozen rice dumplings; rice dumpling quality



