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Abstract ; [ Objective] The cooking, eating and nutritional qualities of rice cultivars introduced from Sri
Lanka were analyzed so as to screen the suitable materials for rice production and breeding. [ Method ]
Single factor randomized block design was applied in 2014, and 65 rice cultivars introduced from Sri Lan-
ka were planted under conventional cultivation. After harvest, rice samples from each cultivar were col-
lected for cooking, eating and nutritional analysis. [ Result] Amylose contents were between 21.35% -
29.34% across all cultivars and there were no significant differences. Protein contents were 5.24% -
9.17% and significantly differed among cultivars. Essential and non-essential amino acids accounted for
33.80% —-36.30% and 63.70% —66.20% of total contents of amino acids, respectively. Based on cor-
relation and principal analysis, the nutritional factor (amino acids) contributed 53.447% to the rice
qualities. Higher contents of amino acids were associated with lower amylose contents, and lower cooking
and eating qualities. All 65 rice cultivars were classified into 4 types through clustering analysis, and

each of them exhibited different characteristics. [ Conclusion]The introduced rice cultivars show different
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characteristics and can be used as raw materials for future rice production and breeding.

Key words:Sri Lanka; rice genetic resource; germplasm introduction; cooking and eating quality ; nutri-

tional quality; principal analysis; clustering analysis
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Fig.1 Distributions of amylose contents of 65 rice cultivars
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Tab.1 Cooking qualities of 65 rice cultivars
5 w(HEE  EERRE RRFE O BRME WIREE/ eEs Pk ORI
TER )/ % RVU RVU RVU RVU RVU FhEEB R/ min - R/ C

SEE 25.66 182.29 138.31 43.98 255.33 73.04 6.25 76.90
BRAE 29.34 255.71 200.09 75.00 333.84 109. 84 6.90 87.75
H/MH 21.35 75.17 62.30 10.59 122.33 34.04 5.70 73.95
FrifEZ= 1.73 47.40 42.38 14.79 58.82 19.03 0.30 2.89
AR S 2B % 6.76 26.00 30.64 33.63 23.04 26.06 4.79 3.76
Jr A ns ke ok Aok sHkk ok ns *

DA b Asuftial g 200, P oo Fons SHREAEFEF(P<0.05), ZFBREF(P <0.001) F#ZFREHF(P =
0.05) (ANOVA £\ EF Z45H4%)
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Tab.2 Comparisons of sensory evaluation of 65 rice cultivars
TiH SR i S R [Ed:3 LA a1
SEH{E -0.03 0.27 -0.08 -0.47 0.43 0.08 0.21
NN 1.50 1.60 1.23 1.00 2.00 1.50 1.47
5 /ME -1.46 -1.38 -1.38 -1.50 -1.00 -1.15 -1.31
i 0.53 0.54 0.59 0.54 0.60 0.60 2.19
s 2B /Yo 1 766. 67 200. 00 737.50 114.89 139.53 750. 00 1 046. 80
Fr LM Seokk ks oo ek ekok eksk ek
1) &by S fb 8 5 £ 45 H, wwx A EFMEF(P < 0.001,ANOVA £ %7 294 %),
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Fig.2 Distributions of protein contents of 65 rice cultivars
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Tab.3 The contents of protein and amino acids of 65 rice cultivars

| BRI/ W ) e TR )
i [ % (mg-g™) HAR EEAR HER RER RNER BEAR st AR KA AR
(Thr) (Met) (Val) (Leu) (Phe) (Lys) ( He) (Asp)
SEI(E 6.90 65.55 2.29 1.30 4.54 6.33 4.56 3.15 3.00 5.49
B RME 9.17 98.46 3.03 2.12 6.09 8.62 5.98 3.99 4.03 7.79
He/IME 5.24 47.15 1.48 0.77 3.10 4.12 3.20 2.14 2.07 3.64
FrifEZE 0.80 11.64 0.35 0.28 0.67 1.05 0.62 0.40 0.49 1.22
Wa?ﬁ(/% 11.56 16.00 15.31 21.54 14.77 16.61 13.69 12.78 16.29 22.23
w(IEUFFEIER )/ (mg - g7")
Tt H AR #HER O RMER O EmR maER HER WER O RER 2Z4dR
(Glu) (His) (Arg) (Cys) (Ala) (Gly) (Pro) (Tyr) (Ser)
SEIE 13.16 1.88 5.65 2.39 4.05 3.02 6.05 1.35 4.45
oIt 17.94 2.52 8.00 2.88 5.84 4.32 8.58 2.80 5.96
% /ME 8.35 0.42 3.85 2.05 2.21 2.03 3.31 0.25 2.94
PRUE2E 2.16 0.39 1.05 0.16 0.84 0.57 1.16 0.62 0.68
s S 2B % 16.42 20.71 18.53 6.54 20. 80 18.74 19.15 46.31 15.38
ik =Zanis b Hk sk ok * sk sk EE Y sk sk

1)%‘*7’700%‘1’]‘%7]‘7{ \#ﬁ', 22 cP * S
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Tab.4 Correlation analysis among cooking, eating, and nutritional qualities for 65 rice cultivars

PR xl 22 23 x4 x5 16 28 29 210 211 x12 x13 x14
x2 0.261

13 0.182 0.971™

14 0.501"  0.239 0.081

x5 0.108 0.950* 0.978™ 0.0511

o -0.251 0.572** 0.701 ™ -0.507" 0.771™

x7 -0.091 0.694™ 0.741™ -0.18  0.726™ 0.679 ™

8 -0.365 -0.481" -0.487" -0.311 -0.469" -0.164  -0.205

29 0.244  -0.211  -0.164 -0.054 -0.158 -0.057 -0.020 -0.040

%10 0.042 0.186 0.199  0.182  0.178  0.033  -0.063 -0.147 -0.053

x11 0.229  -0.093 -0.137  0.474" -0.153 -0.280  -0.147 -0.009 0.455" 0.384

x12 0.147  -0.120 -0.218  0.520" -0.290 -0.548" -0.245  0.069 0.129  0.572™ 0.639™

%13 -0.201 0.377 0.480" -0.379  0.582™ 0.744™ 0.318 -0.315 -0.122  0.024 -0.460" -0.616"

x14 0.205 -0.113  -0.148  0.224 -0.192 -0.290 -0.203 0.191 0.343  0.463" 0.631™ 0.633™ -0.550"

%15 -0.782" -0.324  -0.242 -0.618 ™ -0.214  0.207 0.044  0.449 -0.283 -0.137 -0.431 -0.19% 0.047 -0.173
%16 -0.744™ -0.339  -0.377 -0.177 -0.368 -0.235 -0.200 0.537" -0.346 -0.042 -0.048 0.171  -0.276  0.080
«7  -0.526" -0.391  -0.468" 0.150 -0.446" -0.414 -0.326 0.328 -0.168 -0.092 0.289 0.299  -0.373  0.062
%18 -0.724™ -0.387  -0.437" -0.132 -0.421 -0.289  -0.223  0.528" -0.360  0.027 0.009 0.261  -0.304 0.136
%19 -0.755" -0.347 -0.386 -0.201 -0.371 -0.226 -0.143 0.527" -0.331  0.005 -0.071 0.203  -0.270  0.129
%20 -0.702™ -0.330 -0.371 -0.179 -0.370 -0.237 -0.149 0.519" -0.351 -0.022 -0.090 0.193  -0.272  0.125
21 -0.704™ -0.371  -0.407 -0.211 -0.406 -0.256  -0.208 0.574™ -0.326 -0.013 -0.069 0.197  -0.295 0.161
122 -0.696™ -0.345  -0.395 -0.135 -0.383 -0.251 -0.193 0.524* -0.333  0.027 0.028 0.268 -0.302 0.179
123 -0.717" -0.365 -0.401 -0.224 -0.396 -0.241  -0.201 0.558* -0.290 0.022 -0.034 0.217  -0.286  0.147
24 -0.783" -0.324  -0.363 -0.165 -0.335 -0.190 -0.135 0.493" -0.403 -0.048 -0.090 0.154  -0.224  0.040
%25 -0.489" -0.452" -0.503" -0.028 -0.502" -0.457" -0.405 0.283 -0.273 -0.109 -0.240 0.045 -0.142 -0.225
226 -0.736™ -0.360 -0.403 -0.151 -0.395 -0.268 -0.190 0.521" -0.354 -0.033 -0.021 0.213  -0.303 0.107
27 -0.575" -0.347  -0.392 -0.030 -0.403 -0.339 -0.176 0.304 -0.132 -0.023 0.200 0.249  -0.395 0.150
28 -0.745" -0.425  -0.468" -0.155 -0.448" -0.292  -0.239  0.527" -0.349 -0.046 0.004 0.222  -0.281  0.060
%29 -0.679™ -0.353  -0.398 -0.145 -0.405 -0.297 -0.232 0.538* -0.315 0.013 0.004 0.233  -0.347 0.151
230 -0.705" -0.425 -0.462" -0.174 -0.417 -0.225 -0.240 0.497" -0.273 -0.159 -0.224 0.022  -0.167 -0.043
131 -0.621™ -0.191 -0.273 -0.064 -0.214 -0.126 -0.038 0.543" -0.352 -0.245 -0.036 -0.028 -0.229 -0.004
%32 -0.750™ -0.353  -0.395 -0.160 -0.384 -0.248 -0.147 0.518" -0.344 -0.019 -0.018 0.233  -0.304 0.127

D) wl s AR 8 502 YEALFE B ;a3 R AE B s ad o 7 FRARL 5005 2 A R BE B 526 1 08 IR 547 9 ABL B 18] 5008 2 AL IR B 529 : P WL 5410,
A& a1l kil xl2 FE w13 80 E w14 SRR 015 R G w16 R RBR ;a7 B RBR w18 HAUER ;%19 5 AUER 5020 R A
RBR 5221 s MR BR 5022 « 50 FUBR 5023 s R AR ;224 - FUBR ;425 0 R BR 5026 ;b ZUBR 5227 « 3 e R BR 5428 79 R BR 5029 : H &,
B2 5030 R BR ;431 BA R B ;432 £ R BR ., * AT REAK, #x R FH B F 4% (Spearman A8 £ 7% ) o
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Tab.5 Eigenvectors of rice qualities based on principal

component analysis for 65 rice cultivars

FEIR RAE 1
Al A2 A3 A A5

x1 -0.146 -0.278 -0.022 0.144 -0.032
X2 -0.133  0.164 0.323 0.336 0.072
%3 -0.133  0.242 0.329 0.170 0.054
¥4 -0.014 -0.209 0.020 0.519 0.059
x5 -0.136  0.256 0.281 0.224 0.052
%6 -0.098 0.363 0.105 -0.078 —0.006
7 -0.063 0.283 0.318 -0.088 0.251
8 0.042 0.049 0.226 -0.416 0.131
x9 -0.085 -0.148 0.038 -0.426 0.169
%10 -0.029 -0.121 0.351 -0.056 -0.585
x11 -0.013 -0.321 0.266 -0.031 0.231
x12 0.047 -0.312  0.275 0.036 -0.231
x13 -0.084 0.310 =0.098 0.057 —0.224
x14 -0.014 -0.261 0.387 -0.208 0.005
x15 0.137 0.275 -0.084 —0.229 -0.141
x16 0.238 0.038 0.058 0.023 —0.040
x17 0.173 -0.116 -=0.071 0.106 0.359
x18 0.239 0.012 0.059 0.015 0.015
x19 0.238 0.032 0.068 0.017 —0.039
%20 0.234 0.043 0.077 0.033 -0.103
x21 0.233  0.046 0.065 0.022 —0.058
%22 0.238 0.010 0.089 —0.004 —0.003
%23 0.237 0.028 0.075 0.021 -0.070
x24 0.237 0.053 0.077 0.014 —-0.051
%25 0.191 -0.012 -0.176 0.135 —0.144
x26 0.238 0.034 0.068 0.047 —0.005
%27 0.210 =0.055 0.077 0.066 0.184
x28 0.240 0.009 0.033 0.031 0.022
x29 0.236  0.018 0.084 0.043 —-0.033
x30 0.223  0.063 —0.068 —0.04 -0.063
%31 0.191 0.066 0.026 0.045 0.377
x32 0.239 0.028 0.071 0.018 -0.017
FEAEAE 17.103 5.090 2.781 2.163 1.259

BFIGTHRE/ % 53.447 69.354 78.045 84.806 88.741
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Fig.3 Clustering analysis of 65 rice cultivars based on cooking and eating, and nutritional qualities
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