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Variation of Grain Quality of Rice Varieties Grown
at Different Locations**

I . Locational Variation of Quality-related Characteristics of Rice Grain
Kwang Ho Kim* and Hyun Kyu Joo*

ABSTRACT : Six commerical rice varieties were cultivated and harvested at different locations in 1987

and 1988 to clarify the degree of locational variations: of several characteristics related to rice grain

quality using the rice samples harvested from 8 to 20 locations for a variety each year.

Locational variations of percent brown rice, percent milled rice, 1000-grain weight and amylose content

were small, but whole grain rate, alkali digestibility,

gel consistency,

percent white-center and white

-belly grain, degree of chalkiness and degree of translucency showed larger variations between locations.

The degree of locational variation of sensory evaluation score for eating quality of cooked rice were

varied from small to large along with rice variety used and year cultivated, Texture palatability index

and stickiness of cooked rice among rheogram characteristics showed larger locational variations, but

cohesiveness and springiness showed smaller variations between locations.

Set back, break down and

maximum viscosity showed larger locational variations among amylogram characteristics of rice flour.

Special attention was given to a cultivated location, Anseong, because rice samples harvested at

Anseong showed lower percent white-center and white-belly grain,

and low set back and high break

down in Chucheongbyeo, lower percent white-center and white-belly grain, higher texture palatability

index and viscousness/hardness ratio, and low set back and high break down in Dongjinbyeo, higher

texture palatability index, and low set back and high break down in Yongmunbyeo, lower percent white

-center and white-belly grain in Sangpungbyeo, and low set back and high break down in Samkangbyeo.

No other locations in this study produced rice samples showing wide acceptable quality-related

characteristics except Anseong.
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Table 1. Locational mean values of milling recovery and grain appearance of rice grain harvested from

different locations,

No of % 100U~ % Grain Degree (1-9)
Variety Year lgc'o Brown Milled Whole grain White  White  Chalk-  Trans—
rice rice grain wt. (g) center belly iness lucency
Chucheong 87 18 80 87 98 17.9 2.4 7.1 1.3 1.0
88 20 82 93 58 18.5 3.1 7.4 2.4 1.3
Dongjin 87 13 81 88 98 19.3 3.9 7.8 1.2 1.8
’88 15 82 92 51 19.5 1.4 8.3 2.2 1.8
Sangpung 87 10 80 87 97 19.2 7.1 17.9 1.6 1.4
‘88 15 82 92 50 19.3 1.5 11.3 4.1 2.9
Samkang 87 20 76 87 93 17.4 19.4 35.2 5.6 4.2
88 19 80 93 51 16.6 13.7 32.7 7.0 5.4
Jungwon 87 15 75 90 98 16.5 10.6 15.1 4.9 5.0
88 8 79 94 58 16.9 5.1 15.0 6.5 5.8
Yongmun '87 15 78 90 97 19.0 8.6 5.4 2.2 2.6
88 13 80 95 46 19.0 5.8 6.3 5.2 3.8
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Table 2. Coefficients of variation of milling recovery and grain appearance of rice grain harvested from
different locations.

No.of % 1000- 9% Grain Degree(1-9)
Variety Year 0.0 Brown Milled Whole gram White  White  Chalk-  Trans—
rice rice grain  wt, (g) center belty iness lucency
Chucheong 87 18 0.03 0.04 0.01 0.07 0.83 0.63 0.54 0.00
88 20 0.02 0.02 0.06 0.10 0.81 0.96 0.34 0.53
Dongjin 87 13 0.02 0.02 0.02 0.04 1.32 0.49 0.46 0.56
'88 15 0.02 0.03 0.14 0.04 1.05 0.74 0.45 0.54
Sangpung ‘87 10 0.03 0.01 0.02 0.05 0.76 0.59 0.56 0.57
88 15 0.01 0.03 0.16 0.06 0.75 0.59 0.25 0.38
Samkang 87 20 0.03 0.03 0.06 0.07 0.68 0.39 0.30 0.31
88 19 0.01 0.03 0.22 0.04 0.45 0.47 0.16 0.26
Jungwon 87 15 0.03 0.02 0.02 0.03 0.53 0.49 0.36 0.30
‘88 8 0.01 0.02 0.13 0.05 0.55 0.57 0.20 0.17
Yongmun 87 15 0.03 0.02 0.03 0.02 0.73 0.75 0.46 0.43
88 13 0.01 0.03 0.17 0.03 0.46 0.51 0.18 0.44
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Table 3. Percentages of white-center and white-belly rice grain of six varieties grown at different
locations in 1987 and 1988.

Chucheong Dongjin Sangpung Samkang Yougmun Jungwon

Climatic  Location

region 87 ‘88 87 ‘88 87 ’88 87 88 87 '88 ‘87 ‘88
11 Hongcheon 5.1 27.4 19.7 44.6 44.3 6.3 24.5
m Youngdong 7.9 71.8 24.7 38.3
v Andong 14.1 14.7
Sangju 4.2 5.4 1.9 44.3 30.1 6.4 3.1 20.2
v Chuncheon 2.4 254 10.2 42.0 32.7 7.6 8.4 18.8 39.2
Yeoncheon 6.7 17.7 27.0 16.2 36.7 40.9 6.7 11.2 14.9
A1) Yeoju 12.5 6.9 2.3 18.2 342 459 11.1 15.8
Icheon 10.7 5.0 13.4 1.8 26.8 135 57.4 20.8 10.8 154 15.6
Chungju 8.4 4.9 8.0 10.1 2.8 339 38.1 109 18.8 11.1
Eumseong 8.8 6.2 11.9 16.1 60.4 7.0 27.5 10.8
i Kongju 4.1 2.9 5.6 55.9 9.1
Keumsan 15.4 11.3 2.5 54.1 40.1 18.6 17.0
IX Kurye 16.7 13.3 22.8 65.1 12.4
X Hwasun 11.6 21.8 14.6 40.5 74.8 60.7 39.6 15.6
. Kwangsan 10.1 11.6 73.5
X1I Milyang 5.1 13.3 6.5 20.3 28.9 58.7 50.9
Hapcheon 2.9 14.1 47.7 11.1
X1  Kimpo 13.9 15.3 14.6 18.1 23.0 55.1 37.6 13.4
Anseong 8.5 3.1 8.3 1.6 10.1 7.5 753 39.1 28.7 13.9 271
Suwon 16.9 6.5 5.7 19.2 19.9 67.6 41.7 7.5 25.1
Namyang 6.4 12.2 27.2 59.2 20.5 19.6 16.2
Seosan 5.8 11.9 23.6 66.5 8.4 30.8
XIv  In 12.2 9.3 85 11.9 15,5 33.3 77.0 26.6 19.9 18.1 33.0
Kyehwado 12.6 17.0 12.8 4.3 62.6
XVBE  Youngduck 6.1 7.0 54.1 10.1 83.5 36.4 16.8 6.5
Mean 9.6 105 11.6 9.7 25.0 12.8 54.5 46.4 14.1 12.1 25.7 20.1
S.D. 4.0 7.3 45 6.8 14.0 6.8 164 146 7.9 53 109 11.1
cv 0.42 0.69 0.39 070 0.56 0.53 ©6.30 0.31 0.56 0.44 0.43 0.53

Z BRER I AR FEERES T AL ge] 49 59 gel consistency 7F ¥ ZuE RS
% 49 Ao} ok CBTEE HEgY oldz steh iRR ERAEEE ¢4 Ndld F-AAL
2585 gt st 'g8EEL T HRY 6& 5t BRE vlARdA Y EZASRL RE RE
Hol4 25 2 735 2o £XRRE REBEHEY o FEEEAA FEEZL QASA ggoy gz
aol7h S SE 32T & Jdodk  HBMPHES RS 8TEE AITNE Adslns R E
o] ale] fHEEHIY) SEHEHET Huo oYL ag 7ol g ER/F JA ST 27HF2] gel con-
o] A AXUFEL FAH, FA ¥ AFHY sistency AR AEmE olrl QA=Y
o_i

n2

ol

o} SRl 47, £5u U TPl 24 2 date) oW esa R el YTt BB
H o7k dgton eI EE FAHI AL F Se @E ¥ AR =) welE melttm sk 4}
3 FAHE B Lgkond, gel consistency £ AL HPH oAz BE S| HiE 18005 up S

F2 o} Az 7o) ZRAF glgdch AE B3t R 4ol4] oldzAHES] HIREBA

e~ gEe AEMi BAKEE 633 2% 7t FAZa T qJEH e AL F KB4
BT~’884F 24FRel AH 5% o]ty ¢e F3] o] BEHERRE BRESES Aolst oldUmLEEE
S Bdo g EE B5 U REERS Folgt FFoE dFAANE 22 TR L A4
24 6~13%% BREEE 293 279 gel & Fcb 23 o#e]E-34d 3 gel consistency
consistency = 10% ol4te] BREAHES Jehd R ol A AEE#ME Aolst JAFT YBL o T
EiRe] ot 470 BREEL: olYzAgEN Hol oldz2gmuct Ao o oAwstAl ubgsl

— 38~



Table 4. Locational mean values and coefficients of variation of amylose content, alkali digestibility and
gel consistency, and test of significance between rice samples harvested from different

locations,
Vari v ¢ Amylose content, % ADV(1-7) Gel length, mm
ariety ear I\{gc'(,) Mean CV F-test Mean CV F-test Mean CV F-test

Chucheong ‘87 18 21.2  0.03 NS 6.5 0.08 * - -

88 20 18.0 0.04 NS 5.3 0.11 L33 47.4  0.19 *%
Dongjin ‘87 13 21.3  0.03 NS 5.8 0.09 * - -

‘88 15 18.0 0.04 NS 4.3 0.13 * % - -
Sangpung 87 10 21.1  0.03 NS 6.3 0.06 NS - -

‘88 15 17.6  0.04 NS 4.7  0.13 & - -
Samkang ‘87 20 19.9 0.04 NS 6.1 0.10 ¥

‘88 19 15.8 0.05 NS 4.9 0.11 E23 45.4  0.10 %
Jungwon 87 15 18.6 0.05 NS 6.1 0.06 * - -

88 8 16.2 0.03 NS 4.7 0.16 £33 - -
Yongmun '87 15 19.1  0.04 NS 6.1 0.07 * - -

'88 13 16.5 0.05 NS 46 0.12 £33 - -
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Table 5. Locational mean values and coefficients of variation of sensory evaluation score of cooked rices
harvesred from different locations.

Mean(1-9) CV
Variety Year No.of Appea- Gloss Chewi Stick- Taste Appea— Gloss Chewi Stick- Taste
loc.  rance -ness  iness rance -ness  iness

Chucheong ‘87 18 5.9 6.6 5.5 6.1 5.8 0.17 0.16 0.20 0.14 0.15
88 20 7.1 83 7.6 7.9 7.6 0.09 0.05 0.07 0.04 0.07

Dongjin ‘87 13 6.8 7.7 6.8 . 0.05 0.08 0.14 0.11 0.10
88 15 7.3 83 7.8 7.9 7.9 0.09 0.05 0.05 0.04 0.05

~
=3
=
©

Sangpung 87 10 6.2 6.8 5.5 6.2 5.7 0.14 0.10 0.15 0.13 0.17
'88 15 7.2 7.7 7.4 7.6 7.5 0.12 0.07 0.08 0.05 0.05
Samkang ‘87 20 6.0 6.8 5.5 5.9 5.8 0.14 6.09 0.11 0.08 0.10
88 19 6.3 6.2 7.0 7.0 6.6 0.13 0.13 0.08 0.07 0.12
Jungwon 87 15 6.1 6.5 5.7 .0 5.9 0.13 0.15 0.18 0.16 0.13
‘88 8 6.7 6.1 1.2 7.1 6.8 0.09 0.08 0.05 0.06 0.09
Yongmun 87 15 6.1 6.2 5.3 6 5.8 0.14 0.12  0.17 0.13 0.12
88 13 7.5 6.7 7.2 7 7.3 0.05 0.09 0.07 0.06 0.08
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Table 6. Locational mean values of rheogram

characteristics of cooked rices harvested from different

locations.
Variety Y No.of H Co Sp Ch Ad Vi St TP1 Vi/H
ariety ear loc, (x107%)
Chucheong ‘87 18 0.80 0.43 0.53 0.19 0.23 0.05 0.01 0.22 0.07
’ 20 0.96 0.60 0.65 0.38 0.60 0.14 0.08 3.20 0.15
Dongjin ‘87 13 0.88 0.44 0.56 0.22 0.26 0.06 0.02 0.36 0.07
‘88 15 1.03 0.59 0.66 0.40 0.58 0.13 0.08 3.20 0.13
Sangpung 87 10 0.83 0.44 0.51 0.19 0.27 0.06 0.02 0.33 0.08
‘88 15 1.02 0.56 0.61 0.35 0.58 0.15 0.09 3.00 0.15
Samkang 87 20 1.01 0.43 0.49 0.22 0.43 0.10 0.05 1.00 0.10
‘88 19 0.87 0.53 0.60 0.27 0.49 0.13 0.07 1.80 0.15
Jungwon '87 15 0.94 0.43 0.48 0.20 0.39 6.10 0.04 0.78 0.11
‘88 8 - - - - - - - - -
Yongmun ‘87 15 1.09 0.45 0.49  0.24  0.47 0.12 0.06 1.36 0.11
88 13 1.01 0.55 0.59 0.32 0.61 0.14 0.09 2.80 0.15
Note, H: Hardness, Co : Cohesiveness, Sp: Springiness, Ch: Chewiness, Ad : Adhesiveness,

Vi : Viscousness, St :

Table 7. Coefficients of variation of rhoegram characteristics of cooked rices

Stickiness, TPI : Textural Palatability Index

harvested from different

locations,
Variety v No.of H Co Sp Ch Ad Vi St TPI Vi/H
ariety ear loc. (x10-2)
Chucheong 87 18 0.09 0.05 006 011 0.22 0.17 0.33 0.37 0.17
88 20 0.11 0.14 0.07 0.17 0.28 0.21 0.39 0.43 0.23
Dongjin 87 13 0.06 0.05 004 009 0.19 0.15 0.31 0.35 0.15
‘88 15 0.08 0.06 0.07 0.13 0.28 0.20 0.44 0.46 0.23
Sangpung ‘87 10 0.11  0.07 0.04 016 026 0.16 0.39 0.42 0.15
| 15 0.10 0.05 008 0.17 0.25 0.15 0.35 0.39 0.15
Samkang 87 20 0.08 0.05 0.06 0.14 0.19 0.13 0.29 0.34 0.12
‘88 19 0.13 0.06 009 0.18 0.23 0.17 0.34 0.33 0.22
Jungwon ‘87 15 0.06 0.05 0.06 010 0.21 0.13 0.33 0.33 0.15
‘88 8 - - - - - - - -
Yongmun 87 15 0.06 07 0.08 0.17 0.17 0.09 0.26 0.26 0.14
‘88 13 0.12  0.07 007 0.16 0.24 0.10 0.27 0.41 0.18
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Table 8. Mean values and coefficients of variation of amylogram characteristics of rices harvested from

different locations in 1987.

Character . Chucheong Dongjin Samkang Yongmun
Mean Cv Mean (4% Mean Ccv Mean Ccv
Pasting temp. C 63.1  0.03 66.7  0.01 66.9  0.02 68.3  0.03
Peak viscosity, BU 293 0.26 342 0.13 451 0.15 463 0.12
Final viscosity, BU 204 0.21 222 0.10 300 0.07 313 0.08
Cooling viscosity, BU 344 0.15 369 0.09 476 0.05 498 0.06
Set back, BU 51 0.56 27 1.10 25 2.15 36 0.96
Break down, BU 89 0.41 120 0.25 151 0.38 150 0.25
Consistency, BU 140 0.09 147 0.09 176 0.07 185 0.06
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