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Abstract

Twelve varieties of Korean rice and ten varieties of Japanese rice were selected. After being milled,
they were analyzed about various physicochemical properties such as moisture, protein and amylose, @
-amylase activity, gelatinization properties. And after being cooked with proper amount of water, texture
and other physical properties were measured by Texturometer, Tensipresser and Rheolograph-micro. Fi-
nally the sensory evaluation test was carried out. The results were as follows.

1. In case of protein contents, amylose contents and e-amylase activity, Korean rice had a slightly
higher value than Japanese. As a consequence, Korean rice showed a little stronger hardness and
a little weaker stickiness compared with Japanese rice,

2. Amylose contents showed very high correlation with other physicochemical properties and peak
viscosity and gelatinization temperature of RV A, the ratio of stickiness to hardness(-H1/ H1) of Tex-
turometer and the tan &(the ratio of dynamic loss to dynamic viscoelasticity) of Rheolograph-micro
showed high correlation with other analyzed properties.

3. The (—/+)work balance of low compression test(25%) of Tensipresser analysis(texture analysis on
the surface of cooked rice) and tan 8 of Rheolograph-micro showed very high correlation with sen-
sory evaluation results. By using this parameters as major independent variables, some trials to derive
high confidence multiple regression equations were accomplished. By the equations it would be pos-
sible to make an approximate pre-estimate of eating quality for unknown japonica rice.
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Table 1. The Variety names of Korean and Japanese japonica rice used in this study

Sample No Variety names Sample No Variety names
Chucheong Suwon Crop Station Nagdong Milyang Crop Station
Jinmi Same as above Kirara397 Hokkaido Crop Station
Hwaseong Same as above Yukihikari same as above
Ilpum Namyang Crop Station Akihikari Touhoku Crop Station
Jangan Same as above Sasanisiki same as above
Seoan Same as above Koshihikari Hokuriku Crop Station
Palgong Milyang Crop Station Hounenwase same as above
Daecheong Iri Crop Station Nipponbare Chugoku Crop Station
Dongijin Same as above Nakatesinsenbon same as above
Youngsan Same as above Hinohikari Kyushu Crop Station
Donghae Yeongdong Crop Station Reihou same as above
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Table 2. Moisture, protein, amylose contents
and c-amylase activity of Korean and Japanese
rice varieties

) Moisture Protein Amylose @-Amylase
Variety

content content in starch activity

remes %) % (% Uk
Chucheong 142 6.2 219 18
Jinmi 130 84 177 18
Hwaseong 138 6.6 22.8 17
Ipum 139 6.1 228 18
Jangan 141 6.6 201 18
Seoan 14.0 73 194 18
Palgong 127 74 19.0 18
Daecheong 144 6.8 21.3 19
Dongjin 14.3 6.0 218 19
Youngsan 14.1 6.7 222 2.0
Donghae 132 55 212 2.1
Nagdong 135 6.6 20.6 18
Mean 138 6.7 20.9 18
St. Dev. 0.5 0.8 16 0.1
Kirara 397 14.3 6.5 19.0 15
Yukihikari 147 6.5 182 13
Akihikari 139 6.0 183 11
Sasanishiki 132 5.7 16.1 1.2
Koshihikari 141 6.2 167 12
Hounenwase 13.1 8.1 176 10
Nipponbare 142 59 196 17
Nakateshinsenbon ~ 14.6 54 181 16
Hinohikari 148 6.4 20.0 29
Reihou 142 6.6 225 15
Mean 141 6.3 186 15
St. Dev. 0.6 0.7 18 0.5
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Table 3. Gelatinization properties measured by Rapid Visco Analyzer

Peak Trough Final : S
Variety names visoosity viscosity  viscosity Breakdown Consistency Setb?ck Gelatinization
(RVU) (RVU) ratio temp, (C)
(RVD) (RVU) (RVD)
Chucheong 299 106 280 193 174 09 65.0
Jinmi 320 112 253 208 141 0.8 68.6
Hwaseong 307 100 257 207 157 0.8 65.7
Ilpum 304 114 282 190 168 09 641
Jangan 355 154 290 201 136 0.8 68.5
Seoan 320 165 253 215 148 0.8 66.9
Palgong 368 127 281 242 154 0.8 69.9
Daecheong 324 110 269 214 159 0.8 69.3
Dongiin 334 99 255 235 156 0.8 66.7
Youngsan 332 131 307 201 176 0.9 67.0
Donghae 352 100 260 252 160 0.7 68.5
Nagdong 340 111 264 229 153 038 63.4
Mean 330 114 271 216 157 0.8 674
St. Dev. 22 16 17 20 12 0.1 18
Kirara 397 312 121 283 161 162 0.5 67.3
Yukihikari 336 113 270 223 157 038 66.3
Akihikari 380 137 293 243 156 0.8 70.8
Sasanishiki 377 121 269 256 143 07 69.8
Koshihikari 424 121 258 303 137 0.6 702
Hounenwase 391 115 251 276 136 0.6 714
Nipponbare 381 114 267 267 153 0.7 70.3
Nakateshinsenbon 392 118 2N 274 153 07 673
Hinohikari 329 106 252 223 146 08 64.3
Reihou 294 112 288 182 176 1.0 649
Mean 362 118 270 244 152 08 68.3
St. Dev, 41 8 14 39 12 0.1 26

fE7F oFA 2 (zhz; 216 2 244 RVU), setback
ratio( A A= e AIFTHE ¥ ArH(ZZ
082 ¥ 0.76).
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Table 4. Texture and physical property analysis results

Texturometer

Tensipresser (25% compression)

Rhealograph-micro

Variety names H M Hard?s  {+)w

Adh2d (w25 G G fan o

(kef)  (kef) HUHL (kef/em®) (kgfm/em?)  (kef/em?)  (kgfm/emd) AHE w(-/4)25 (kef/em?)  (kgf/cm®)
Chucheong 2531 0748 0295  LO9E-01  204E-03  205E-02  7.77E-04 0185 0.383 0470 0.145 0.309
Jinmi 277 1004 0364 121E-01 212E-03  L97E-02  828E-(4 0.160 0.389 0.504 0157 0313
Hwaseong 3115 0579 OI86  L27E-01  215E-03  229E-02  113E-03 0182 0532 0420 0121 0.288
lipum 2967 0828 0279  8ATE-02  161E-03  150E-02  797E-04 0177 0510 0.348 0.108 0312
Jangan 2588 0867 033%  92E-02 186E-03  122E-02  39E-04 0.136 0.230 0527 0.157 0.298
Seoan 2811 0893 0318  LI6E-01  216E-03  16IE-02  6.76E-04 0137 0.306 0416 0.124 0.298
Palgong 2868 1040 0363  LIE-0t  225E-03  22E-02  986E-(4 0195 0445 0359 0113 0314
Daecheong 2738 093 0352  928E-02 180E-03  647E-03  198E-(4 0074 0.120 0546 0.149 0275
Dongiin 3188 0744 0233 126E-01  241E-03  242E-02  LI0E-03 0.196 0469 0473 0139 0295
Youngsan 2906 0822 0283 LO3E-01  187E-03  191E-02  8I6E-04 0.186 0457 0485 0.129 0.267
Donghae 2963 0823 0278  979E-02  179E-03  200E-02  798E-04 0202 0442 0.364 0103 0284
Nagdong 2610 0815 0312 808E-02 149E-03  204E-02  912E-04 0251 0.610 0559 0168 0302
Mean 2837 084 0300 LOSE-01 196E-03  182E-02  784E-04 0173 0408 0456 0135 0.296
st.dev. 0205 0125 0053  158E-02  272E-04  504E-03  267E-04 0.044 0.135 0074 0021 0015
Kirara 397 2555 0849 0332 G8E-02  LY4E03  1O97E-02  Q04E-04 0203 0517 0544 0174 0320
Yukihikar 2626 0972 0370  932E-02 181E-03  185E-02  121E-03 0.200 0.730 0465 0157 0339
Alkihikari 2681 0969 0361  LO4E-01  208E-03  203E-02  9.00E-04 0197 0449 0456 0138 0303
Sasanishiki 2686 083 0333 904B-02  16E-03  198E-02  B.38E-04 0222 0526 0434 0.152 0316
Koshihikari 2597 0011 0361  847E-02  151E-03  226E-02  117E-03 0.270 0.808 0417 0132 0318
Hounenwase 245 0928 0378 103E-01 186E-03  L77E-02  719E-(4 0173 039 0492 0139 0282
Nipponbare 241 0973 03%  95E-02  173E-03 L7302 7I8E-04 0.186 0455 0489 0140 0.286
Nakateshinsenbon 2630 0953 0362  958E-(2  L78E-03 202E-02  869E-04 0212 0514 0433 0.131 0.303
Hinohikari 2910 0645 0221 102E-01  180E-03  243E-02  1UE-03 0239 0.661 0401 0127 0316
Rethou 3200 06 0204 122E-01 237E-03  230E-02  810E-04 0190 0.356 0517 0137 0.266
Mean 2679 0874 0331 989E-02  IS4E-03  203E-02  928E-04 0.209 0541 0470 0143 0306
st.dev. 0228 0125 0066 101E-02 235E-04  231E-03  182E-04 0028 0.147 0045 0014 0022
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Table 5. Correlation coefficients of physicochemical properties-1

29 #4 601

General Physicochemmical

, , Rapid Visco Analysis Cooking Quality
Properties Analysis
4 , i Gel Exp. .
Protein Amylose o-Amlyase  Peak Trough Final Breakdov Consister Setback temp WUR Vi pH Sofid BV
Moisture -
Protein =045 -
Amylose -
@ - Amylase 042 -
Peak viscosity =07 -
Trough viscosity 042 -
Final viscosity 0.68 -
Breakdown -0.66 093 -
Consistency 072 -06 059 -059 -
Setback 074 -09 049 -097 076 -
Gel temperature -063 079 041 0 -053 -0 -
WUR ~045 055 042 052 ~051 -
Exp. Vol 051 049  -05 -054 05 08 -
pH 046 -0.56 -
Solid -
IBV 068 072 -
HI 064 ~05 -04 046 045 -050
-Hi ~054 049 04 064 -047
-HI/Hl ~0,65 056 042 046 -041 -048 068 -043 -040
Hard25 04 =043
(+)w2h -041 041 -053
Adh25 041
(-}
Adh/H25 =043 041 047
w(=/+)% 042 049
¢
o
tan g -056
(Significance level : 0.4<abs(X)e<05: 5%, abs(X)=05: 1%)
Table 5. Correlation coefficients of physicochemical properties-2
Texturometer Tensipresser (25%compression) Rheolograph-micro
Hl -Hl -HI/HlI  Had? (H)w2h Adh2S  (-)wh AdwHZ W(-/H)2% G G tan &
Hl -
-H1 -041 ~
-HI/HI -078 093 -
Hard?5 057 -
(+)w2s 055 0% -
Adh25 043 -
(=)w2 083 -
Adh/H25 0.76 0.79 -
w(-/+)25 -04 05 052 034 084 -
G -042 -
G’ -046 038 -
tand 051 041 059 -

(Significance level : 04<abs(X) <05 : 5%, abs(X)=05 : 1% )
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Table 6. Correlation coefficients of physico-
chemical properties and sensory evaluation results

Apearance Flavor Taste Stickiness Hardness Total

Moisture 058 056 051 043 049 054
Protein —046 —043
Amylose .

a-Amylase 054

Peak viscosity

Trough

Final

Breakdown

Consistency

Sefback

H1

-H1 —-056

-HI/HL —-053

Hard?5

(+)ws

Adh25

(=)wds 043
Adh/H25

w(—/+)2 054 048 047 034
¢

o

tan & 049 054 0867 047 058

(Significance level: 0.4<abs(X) <05 : 5%, abs(X)>05 :
1%)

E BR o883y 54 372 Tensipresserd (-)
work$} (—/+)work balance 2 Rheolograph-micro
9] tan & @eIATH 22 043, 0.54 2 058). o] BAA]
& T8 SHHTE AL, & £59] AnEd

2 2T U= D Y FIANS FEF] 1
stk ol EYWS oo FHANY ARAFE =
A BEe] 2 & A TE SYuSE 2] 99 Fig.

AR
13 22 FAHEEHS AAsA
M4 Rheolograph-micro®} tanézt, @2 gk
2 ootdz o= IS EYWSTE 3t <Equation
>& AATh

Y = —-5.353 +16.144X; — 0.166X> + 0.080X3

""" {Equation 1)
(Xy=tan 8, Xs=protein content, X3=amylose
content, 1’ =0.622)

UV ATIAE B WFE so] 4 E
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Fig. 1. Principle component analysis results of
physicochemical propeties of rice for the sensory
evaluation results.
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Y = —2976 +12.278X; ~0.190X: + 0.312X3

----- (Equation 2,
(Xi=tan 8, Xz=protein content, X3= @-amylase
activity, 1* = 0.607)

@33 QR ATUTIE Aol BE o5 S ]

9 BSEA) 23 603

=1
X

* Kirem 397
0.5k
bshihikart
ingfins

u

2 .

Naksteshingsnbon Fukihikari
Seoan,

0
Nponbors P Panghar Chisheong
|
T ]
4 o Jinasd Palgong
Ducehong

Tota! Estimation of Sensory Evaluation

! L
1 05 [ L= 1

Multiple Regression Equation

Y=—5.353+16.144X, —0.166X, + 0.080X5(*=0.622)

X =tan §, Xz = protein, X;=amylose

Fig. 2. Plotting of the relation between sen-
sroy evaluation scores and a model multiple
regression equatio (for Equation 1).

o]l = Tensipresser? (—/+)work balance$}
RVA? ZT3IAXEE SHATE st =2l
o] 98 X & FAHAY & U= FIAAES 73l
H ok},

Y = 5160 + 1.192X; — 0.084X;
........................ (Equation 3)

(Xy = (=/+)work balance of 25% compression
test of Tensipresser, X = gelatinization tem-
perature, 1° = 0.525)
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