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A Study on Eating Quality Difference between Indica and Japonica Rice
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LEI Jian-guo' WANG Zhi-quan' XIAO Yudong' LI Ma-zhong'

(1. Rice Research Institute Jiangxi Academy of Agricultual Sciences Nanchang 330200 China; 2. Col-
lege of Agronomy Jiangxi Agricultural University Nanchang 330045 China)

Abstract: Indica rice and japonica rice are two subspecies of cultivated varietes. Different ecological envi—
ronments for their evolution resulted in significant difference in their morphological structures physicochemi-
cal properties eating quality and so on . To explore the key factors impacting eating quality of indica and ja—
ponica rice  a total of 44 rice varieties including 20 early season indica 12 late season indica hybrid and 12
japonica were selected and 24 taste parameters including 5 grain parameters 8 RVA characteristics parame—
ters 5 physicochemical parameters 6 eating parameters were tested. After analyzing the correlation path co-
efficient and regression equation of the characters related to eating quality the authors found that the correla—
tion coefficients between seven taste parameters and tasting value reached a significant level; the direct path
coefficient of the appearance structure to eating value of early indica rice was the largest and for the later sea—
son indica hybrid and japonica rice the direct path coefficient of the hardness to eating value was the largest;
and regression equation showed that there was apparent difference in the main physicochemical parameters in—
fluencing taste value among the early season indica rice late season indica hybrid rice and japonica rice
which indicated there were different selection parameters for taste quality improvement between indica and ja—

ponica.
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Fig. 1  Original data trends
1

Tab.1 The correlation coefficient to the taste value

Type
Index ( ESIR) ( LSHR) (JR)
Early season indica rice Later season hybrid rice Japonica rice
(x,) Grain length -0.043 0.407 0.058
( x,) Grain width -0.120 0.029 0.061
( x;) Length — width ratio 0.085 0.277 0.007
(x,) Chalky rate -0.293 0.449 -0.110
( x5) Chalkiness -0.212 -0.356 -0.067
(%) Peak viscosity -0.036 -0.362 0.094
(x,) Hot paste viscosity -0.221 -0.465 0.133
( xg) Breakdown 0.163 -0.238 -0.134
( xo) Final viscosity -0.168 -0.587 0.230
(x,) Setback -0.119 0.042 0.274
(x,,) Peak time -0.121 -0.176 0.313
( x,,) Pasting temp -0.018 0.068 -0.307
(x,5) Gel consistency 0.197 0.076 -0.492
AC ( x1,) Amylose content 0.211 0.155 0.093
(x,5) Gelatinization grade 0.340 0.167 0.363
(x,4) Protein content 0.028 -0.170 -0.399
( x,,) Fat content -0.100 -0.497 -0.058
(x5) Smell 0. 966 0.668" 0.865™
(xy5) Color 0.952* 0.756™ 0.935™
( x,) Appearance structure 0.881™ 0.628" 0.822™
(%, ) Viscosity 0.877™ 0.547 0.912™
( x,,) Elasticity 0.878™ 0.808™ 0.969™
(x5;) Hardness 0.931 0.764™ 0.889™
() Taste 0.969 0.867™ 0.936™

* 5% Kk 1% o * significant at 0. 05level; ** significant at 0. 01 level.
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Tab.2 The correlation coefficient of the taste parameters and positive (negative) the biggest
Smell Color Appearance Viscosity Elasticity Hardness Taste
Smell 1
Color 0.94™ /(?:47 |
/0.877
0.89™/0.18 0.85™/ .
Appearance /0.68" 0.49/0.82
0.77/0.16 0.75™/0.38 0.72™/0.38 .
Viscosity /0.65" /0.79 /0. 68"
0.76™/0.20 0.77°0.66" 0.69™ /0.69" 0.93™ /0.60
Elasticity /0.76™ /0.86™ /0.727* /0.96™
0.84™/0.32 0.85™/0.81° 0.83™/0.47 0.90™/0.20 0.93™ /0.78 /
Hardness /0. 66" /0.827 /0.75™ /10.93 0.93™
0.91/0.57" 0.10™/0.40 0.76™/0.45 0.88™/0.36 0.90* /0.61 0.90™ /0.57
Taste 10.72° /0.80™ 10.67" /0. 89 /0.95™ /0.78
m+  x,5/0.38 %5 /0. 41 %, /0. 48 %,3/0.51 %13 /0. 46 %45/0. 31 %45 /0. 30
( ESIR) m- x,/-0.23 %,/ -0.21 %,/ -0.17 %,/ —0.44 xs/-0.37  x,/-0.29 x,/-0.30
m+  %;/0.43 %, /0. 54 %1, /0. 45 %13/0. 43 %, /0. 31 %10 /0. 46 x,/0.58
( LSHR) m- x5/ -0.61 x5/ —0. 65 %,/ —0.63 %,/ —0. 60 %y/-0.53  x,/-0.69 x,/-0.54
m+ x,/0. 34 %5 /0. 35 %,5/0. 58 %, /0. 41 %, /0. 31 %y, /0. 37 x5 /0. 44
(JR) m- x,/-0.54 x5/ =0.47 x5/ =0.43 x5/ =0.42 %3/ -0.46  x,,/-0.39 x,/-0.54
* 5% Kok 1% ; * significant at 0. 05level; ¥ significant at 0. 01 level.
2.3
-0.914
0.428
-0.330 0.757
-0.035¢( ) 0. 620
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3
Tab.3 The coefficient of direct path analyses

Type Type

Index ( ESIR) ( LSHR) (JR) Index ( ESIR) ( LSHR) (JR)
X, 0 0.316 -0.018 Xn 0. 096 -0.048 0
X, 0 0 0 X1y 0. 403 0.115 -0.035
X -0.380 0 0 X5 0. 282 -0.238 0.011
%, -0.275 -0.330 -0.018 X6 -0.079 0 0. 082
s -0. 066 0 -0.008 . 0. 034 0 0
X 0 0 Xg 0 0 0
X, -0.914 0.173 0 X 0. 367 0.338 0.267
X 0 0 X 0. 428 0 0. 045
%y 1.139 0 0 i -0.302 -0.016 0.093
Xy -0.519 0. 604 0 Xy 0. 294 0 0
Xy 0 0 X5 -0.212 0.757 0. 620
Xy 0. 391 0 0 4 0.251 0 0

2.4
SPSS18.0 SAS9.0
(¥1) (2~020) (7:) :
y, =6.904 +4.209x,, + 1. 376x,, —0. 223x,,> +0. 036x,, X x,y —0. 041x,, X x,; +0. 182x,, X x,,
y, = —229.787 +21. 639x,, +0. 036x,," —0. 016x,,”( SPSS18.0

¥, =23.425 -1.030x, - 0. 002x,, +3. 469x,y + 1. 506x,,)
y, =45.612 +x,> =0. 006x, X x5 —0. 052x,; X x,5 +0. 033x,5 X x5, +0. 660x,5 X 5, +0. 150x,; X x,, —
0. 260x,, X x,,
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