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Study on the Physico-chemical Properties of
Rice Grains Harvested from Different Regions
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ABSTRACT

Rough rice samples of four rice varieties were collected from twenty five locations through the country just
after 1986 rice growing season. Various characteristics related to rice grain quality were observed to clal;ify
the degree of locational variation of physico-chemical properties, and cooking and eating quality of rice grains.

Grain weight, grain shape, degree of translucency and chalkiness of rice grain, amylogram properties of rice
flour, water uptake during cooking, and cooked rice appearance were different between varieties tested. High
degree of locational variation were found in following characteristics, degree of translucency and chalkiness
of rice grain, water uptake during cooking, cooked rice appearance and amylogram properties. Eating quality
of cooked rice indicated by sensory score showed dif.ferent tendency of locational variation between rice varie-
ties tested, and locations produced rice grains showing better eating quality were not coinside with among
varieties tested. Grain weight, degree of translucency and chalkiness of rice grain, and cooked rice appearance
of rice samples showing better eating quality were quite different to rice grains showing poor eating quality.
Rice having better eating quality of a japonica variety, Chucheong, showed higher value of peak and final
viscosity, viscosity after cooling, consistency and set back on amylograph compared with those of poor eating
quality rices, and break down value of better rice was lower than that of poor rice. However, a Tongil type
variety, Taebaek, did not show any consistent difference between better and poor rices. Rice samples from six
locations in Chucheong and four locations in Taebaek showed special properties on amylogram compared with
other rices collected in this study.
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Table 1. Varietal mean value and degree of locational variation of milling recovery, grain size and appearance
of rice samples collected from different locations.

Mean CvV

Characteristics

C.C. S.P. Y.M. T.B. C.C. S.P. Y.M T.B.
% brown rice 83.1 83.0 81.4 79.8 1.0 1.4 0.8 0.8
% milled rice 76.4 76.6 76.0 74.1 2.0 2.0 1.1 1.6
1000 grain wt. g 22.8 25.8 24.9 24.9 3.9 3.5 2.6 2.7
Grain length, mm 4.9 52 5.6 6.1 1.7 1.8 1.7 1.2
Grain width, mm 2.8 3.0 2.6 2.3 1.7 1.6 1.5 1.6
Grain thickness, mm 2.1 2.1 1.9 1.9 1.6 2.0 1.5 1.2
Translucency, % 43.6 32.7 73.3 64.3 56.5 55.3 29.0 30.7
Chalkiness, 0-9 1.5 2.4 2.7 3.8 35.0 43.7 35.2 20.3

Note. C.C. is Chucheong, S.P. is Sangpung, Y.M. is Yongmoon, and T.B. is Taeback.

Table 2. Varietal mean value and degree of locational variation of amylose content, degree of alkali digestibility
and amylogram properties of rice samples collected from different locations.

Mean Ccv
Characteristics
C.C. S.P, Y.M. T.B. C.C. S.P. Y.M. T.B.
Amylose content, % 18.4 16.7 18.8 17.1 3.4 3.1 5.2 4.5
ADV, 09 6.0 5.2 5.5 5.1 2.7 3.2 4.7 4.0
Amylogram
P. viscosity, BU 862.8 — - 1223.3 8.1 — - 5.0
F. viscosity, BU 391.2 — - 699.9 32.9 - — 19.4
C. viscosity, BU 706.0 - - 979.1 24.5 - - 19.6
Consistency, BU 3148 - — 276.8 19.0 - — 24.5
Set back, BU -166.8 — - -233.4 110.6 - - 81.6
Break down, BU 471.6 - - 523.4 26.3 - - 27.4

Note: C.C. is chucheong, S.P. is Sangpung, Y.M. is Yongmoon, and T.B. is Taebaek. P., F., and C.
viscosity mean peak, final viscosity, and viscosity after cooling, respectively.
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Table 3. Varietal mean value and degree of locational variation of water absorption ratio and volume expanded
during cooking, and eating characteristics of rice samples collected from different locations.

Mean Ccv
Characteristics
C.C. S.P. Y.M. T.B. C.C. S.P, Y.M. T.B.
Water absorption, % 203.4 189.9 187.3 221.1 7.0 7.2 7.3 13.6
Volume expanded,cm®  28.7 28.2 26.2 27.2 6.7 7.0 9.9 11.5
Cooked rice
Appearance, 1-5 33 2.9 3.8 3.2 11.7 16.6 8.8 18.6
Flavor, 1-5 33 33 3.5 3.2 6.9 7.3 6.5 8.2
Stickiness, 1-5 3.5 32 3.5 33 6.9 9.8 6.0 5.8
Taste, 1-5 3.4 3.2 3.4 3.2 7.5 9.1 6.3 9.1
Overall, 1-5 3.4 3.1 35 3.2 6.4 9.8 6.3 9.0

Note. C.C. is Chucheong, S.P. is Sangpung, Y.M. is Yongmoon, and T.B. is Taebaek.
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Table 4. Frequency distribution of sensory score for appearance and overall eating quality of cooked rice harve-

sted from different locations.

Degree, Cooked rice appearance

-5 Chucheong Sangpung Yongmoon Taebaek Best Inter, Poor

Below 2.0 2 1

2.1-2.5 2 1 1

2.6-3.0 8 12 1 6 7

3.1-35 11 7 4 10 1 8

3.6-4.0 S 2 16 6 2 9 4

4.1-45 1 4 1 6 9

4.6-5.0 9 1

Total no. 25 25 25 25 17 20 20

Mean value 33 2.9 3.8 3.2 4.5 4.0 3.2

Overall eating quality

2.1-2.5 2 1

2.6-3.0 2 S 1 5 10

3.1-3.5 18 17 11 17 2 7 9

3.6-4.0 5 1 13 2 2 13 1

4.1-45 12

Total no. 25 25 25 25 17 20 20

Mean value 3.4 3.1 35 3.2 4.1 3.6 3.1

Note. Best, Inter., and Poor mean best, intermediate, and poor quality rice in market, respectively.
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Table 5. Several characteristics of rice grains showing better or poor sensory score of two japanica rice varieties

tested.
Variety Location Overall 1090 grain Translucency Chalkiness Water ) Cooked rice % amylose ADV
score weight absorption  appearance
1-5 g % 0-9 % 1-5 0-9
Chucheong Seosan 39 231 38.0 1.0 "197.5 4.1 18.9 6.1
Imsil 38 233 - 70.7 1.0 177.2 4.0 17.8 59
Jungwon 2.9 21.3 18.7 1.0 201.4 29 17.8 6.1
Yechéon 3.0 229 49.0 2.5 193.6 2.6 17.9 6.0
Overall mean 34 22.7 43.6 1.5 203.4 3.3 184 6.0
Sangpung  ‘Seosan 35 27.3 50.0 2.5 1929 32 17.3 5.2
Kimpo 3.6 25.5 14.0 2.0 216.1 3.6 16.6 5.3
Icheon 35 25.5 27.0 1.5 202.5 3.7 16.5 5.1
Namweon 2.4 25.5 1.0 45 174.5 1.6 16.5 5.0
Kurye 2.5 26.6 8.7 5.0 172.1 2.0 15.9 5.0
Overali mean 3.1 25.8 32.7 2.4 190.0 2.9 16.7 5.2

Note. Overall score means overall eating guality score, and overall mean is mean value of rice samples collected 25 locations.

Table 6. Several characteristics of rice grains showing better or poor sensory score of two Tongil type rice varie-
ties tested.

Overall i \f i
Variety Location vera 1090 grain Translucency Chalkiness ater A Cooked rice % amylose  ADV
core weight absorption  appearance

1-5 g % 0-9 % 1-5 0-9

Yongmoon Hapchon 39 24.4 89.3 2.5 1834 4.3 16.3 5.2

Andong 3.9 25.1 98.7 4.0 170.0 4.3 19.0 5.6

Cheonwon 3.8 26.1 923 3.0 186.8 43 19.9 5.3

Yangsan 38 24.3 49.3 35 192.0 4.1 18.9 54

Kurye 3.0 239 36.0 2.0 1749 3.0 176 5.5

Yeojoo 3.1 235 283 5.0 189.2 3.2 18.6 53

Overall mean 3.5 24.9 73.3 2.7 187.3 3.8 18.8 5.5

Taebaek Cheonwon 3.7 25.9 82.0 3.0 2029 4.2 16.6 5.2

Yangsan 3.6 24.6 56.7 45 215.2 3.8 16.9 5.0

Kurye 23 22.8 25.3 35 188.4 1.4 154 5.2

Namweon 2.8 239 58.3 3.0 197.3 23 15.6 4.8

Overall mean 3.2 249 64.3 3.8 221.1 © 3.2 17.1 5.1
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Table 7. Amylogram properties and overall eating score of rice samples of a japonica variety, Chucheong,

harvested from different locations.

Location Overall Pasting Peak visco. Final visco. Cool. visco. Consistency Set back Break down
1-5 °c BU BU BU BU BU BU
Seosan 3.9 62.5 950 580 920 340 -30 370
Imsil 3.8 64.0 960 630 990 360 30 330
Namweon 3.5 64.0 940 570 920 350 -20 370
Yeojoo 3.6 62.5 850 500 900 400 50 350
Yeoncheon 3.4 61.0 720 520 890 370 170 200
Namyang 3.4 64.0 860 670 1050 380 190 190
Jungwon 2.9 62.5 830 250 500 250 330 580
Yecheon 3.0 62.5 880 350 670 320 210 530
Hongcheon 3.2 61.0 790 250 450 200 -340 540
Chuncheon 3.4 62.5 780 260 540 280 240 520
Suweon 3.3 61.0 710 200 430 230 -280 510
Cheongjoo 3.8 61.0 900 280 540 260 -360 620
Overall
mean 3.4 63.2 862.8 391.2 706 3148 -166.8 471.6

Note. Overall means overall eating score, pasting is pasting temperature, visco. indicates viscosity, and cool.

is cooling.

Table 8. Amylogram properties and overall eating score of rice samples of a Tongil type variety, Taebaek,

harvested from different locations.

Loctaion Overall Pasting Peak visco. Final visco. Cool. visco. Consistency Set back Breakdown
1-5 °C BU BU BU BU BU BU

Cheonwon 3.7 67.0 1220 600 820 220 -400 620
Yangsan 3.6 65.5 1240 600 830 230 -410 640
Namweon 3.4 68.5 1190 950 1290 340 100 240
Yeoncheon 3.4 67.0 1200 960 1320 320 120 240
Yeojoo 3.5 67.0 1290 960 1310 350 20 330
Andong 3.1 65.5 1260 1040 1410 370 150 220
Namweon 2.8 65.5 1228 613 813 200 415 615
Kurye 2.3 67.0 1080 610 880 270 -200 470
Cheongyang 3.2 67.0 1260 610 840 230 -420 650
Seosan 3.2 67.0 1120 560 770 210 -350 560
Hwasoon 3.5 65.5 1290 620 820 200 -470 670
Yecheon 3.5 64.0 1325 635 815 180 -510 690
Overall

mean 32 66.8 1223.3 699.9 979.1 276.8 -233.4 523.4

e 2 @R o] oldzawt 4542 vlms] uwok
g 5 & 79 FAHdAE BLFH EFRAA 4
Atd 2o FEAKIT Sl FES mRdA &
EQ 4ol 7 JuAl FES A= Ao s} il
42 sl el visle] REE, SELE ¥ &
FIGEEZY T UL ZLHEES set back & & B
€ ¥99° break down & P& e ne Kok
BRe] ERJE 3 O 47 oluz s 45k
£E doke A& ¥ Fo el H-RMEHE

o A= (E 8) 254 A9 HAE wAY
k7 Fobwl RKE ¥ Re] 431 mad] 57)s
A MR P Rk 2L vlms otk ek
o} otz I Kt FHY AASE S + g
o4 Azt Fwiel 2 E o] Fock ol
< otdzazt 549 EEL Ael: £ T3 8L
dlaste Flo] velvded § FHuE o wulo
vlsle] & Bl WHLEMAEE, SEKE, REK
B 9 EREES SFotos] E{LkspE) set backe

- 240-



FUL bresk dom & & & ¥ T KHEM
BB wEEEAS} FATE A s olg
e AL 4o akE AW Fr T BX
ol otdR2AFHE ey SGHEINE LB W
Biyol $te] Aole ol AORFEMES EE7H AU
€ 4 s AE A48 Fe KRl AT ¢
o ol zagfd £ BHY HBEET RKE
A48 F& T4 BRe Ha doke o8 &F
Eo #ENLD o K HRY #He K3tz 3
+ 4elch

B, & T4 W, £8, HE, BMH, Y
ARl A g4l AN 4L dE il £
ER 4ol dlsle BEME, BRE, ZHE,
set back FoA4 ¥Esl T & 2L break
down ol A= H4 W2 FE N F—3 ffEelel
5 SR aeld o] oldzadt Kol 2
Al FeRlcde AE &+ ALt ol R PR
£ 89 oA & § o HB, BN, 8
N9 &HelAq A o] 2 o2 del4 4
Abg) ol wlahe] BHEASEE, BAESEE, BirasE 9
set back A+ ¥ HMMES 22l break down
e P4 G HiEE 2 FH e ey
o ¢ BFel4 54t otdzaz His ehd
L BM, B 9 EBY 3@ smioes JElgE
ol o] 37 =g gt FAW, sy el
A S old BHER] 4 B WEY
ol 82 FUeAE doz RHMcl & B
Weln Azstgot &k 73 84 A M ik,
Z @pel otz o 54e] Falel 2nl i
2o FAfkE v AAdoz wel 257 o
JFAE 4slstaes gAE 2 LAY A4 4
Al 49 AKE =& FEME 42 Fest dd
o Boll 4 Bl oluzaad 4Fia Askele] o
T8 AT wY = 9l 2F EHY oz
a3 fEst e HEHEGo2E A9 AKE FY
Al #EE 4 dehe AES A4S F A eH,
obd sl ko]l s #ge] EBEHsA 2
A geiRlcts A& A HdEd ol XHA o
g AlE=st Sl vlxd AR HEmgh®
9} 2 AHgke] A vl KLHEYL

& -

#HERGO AR & il &Sl 4 Hik

Bay 54 Aok ME ASE waln ke BK
FE gl ol8¥ + A= BEE BEL 8
ez AT 25 sifol 4] 4 &FES 1986 £ o
BERE F3sidet £33 o9 /g A,
BXe otdzagfm, ¢Felizs 9 oldzag
i, T Ad S A KARKE, BALd
RS 248

1L #tXd REM E87F T Jetve BE
< ERTHNE, 1K BE, EXE 2 LBEAA
E, g7r5e ollz ozt 45, W A& <9 kS
Bl £} whe] Aolsicl

2 BEBED BRAZS e KA FER
B, Bkd AEAE, oldsay ik T REK
B, B#E, ZILHE, set back ¥ break down,
i A& e kSR 2 e ABelsls

3 4k AE, BR, 48 74, A7
2 A4Sl ASke REYE MERN BMEIES 2
go= o] L& 4al vlagt A=Y AKE 7
A 4E EEYT HEE T5YE 9

4 ALK K 95 gug g ¢
< THE, LXRELE, XoEay5g gy A
B4 Ael7b #43s] yiel

5 zAxUst 5 FAl A HeAkt £
g3 otel & zdel etz ag §4 F BE
HEEE, EIARKSEE, set back ¥ break downoll A
7 gAsd oy 498 54 Afyelse
Ak Adkol gisdcel

6 FAE 251 MK T 618 M 293 o
Wz 4E kol Q4bsl 2o olda o f
o] 2 o]8) Ao 4 & EEr} ool BM, H
n R B 3@ el FAbsl 4L FAH o
Bl siol 4] B oldla gl Kol F5slgch

% oste

51 B X &

l. Briones, V. P, L. G. Magbanua and B. O.
Juliano. 1967. Changes in physicochemical
properties of starch of developing rice grain.
Cereal Chemistry 45 (4): 351-357.

244 BTTAED - HEE B . & S 1968 Ko
RIRPE At T 2R B 3 ) . JLisEE
KDFHEIL DN T, FaEAE 21(4) - 265~
269.

3. BFRT - BAEE - EIHE. 1986 TTM&AHEA &

- 241 -



AS Qv FARE. 99 #Es HE. 4
SKHREES : 259 ~ 312

CAsal .ok g . AR, 1982 olyjuba] ¥
Yk233 4 AL olskeA 44 wla. 3
Tyl aks) 7] 25: 67~ 74,

VEFRE - KRB - S - FNEE - TEA. 1976

KEAS s oluzagy P WY
49 A =g WRE. ATk ARHAE |
(1) : 21~ 37

. Juliano, B. O. 1979. The chemical basis of rice
grain quality. Chemical aspects of rice quality,
IRRI: 69-90.

. Juliano, B. O. 1985. Criteria and tests for rice
grain qualities. Rice chemistry and technology,
AACC: 443-524.

LA AL 1983 49 38 A S4B
2ld S A, ¥ zEehs] A 28:281
~ 284

11.

12.

13.

- 242-

A4Z- AAA - JF4- olFP, 1985 49
ol z Ageal Eeld 5429 454 &

Fabges)a 30(3) : 320~ 325.

. Suzuki, H., H. lkehashi and K. Kushibuchi.

1979. Rice grain quality evaluation in Japan.
Chemical aspects of rice grain quality. IRRI:
149-160.
Suzuki, H.
viscography of rice. Chemical aspects of rice
quality, IRRI: 261-282,

B FBHE - FNEK - ATEFBE - BRAY #

1979. Amylography and alkali

B OB WM. 1968 KOARFNEIMKS
ZEMLEY) 2R (1). B/ 22(7) :
452 ~ 461.

Webb, B. D. 1985. Criteria of rice quality

in the United States.
technology, AACC: 403-442.

Rice chemistry and



