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Grain Quality of Commercial Brand Rice Produced in Kyungpook Province

Young-Min Kwak*, Chae-Eun Kim*, Jae—Keun Sohn** and Mi-Young Kang"‘T

*Department of Food Science and Nutrition, Kyungpook National University, Daegu 702-701, Korea
**Division of Plant Biosciences, Kyungpook National University, Daegu 702-701, Korea

ABSTRACT This study was performed to examine the
relationship between quality characteristics and palatability
on 21 varieties of commercial brand rice in North Kyeong-
sang Province, Korea. The average percentages of translu-
cent kernels, an important factor in rice quality, were the
higher in the Ilpumbyeo cultivar than other six rice culti-
vars including Mihyangbyeo, Ilbanbyeo, Chuchungbyeo, Sae-
chuchungbyeo, Hidomebore, and Nampyeongbyeo. The mean
contents of amylose among commercial brand rice were not
significantly different. The protein content was inversely
associated with palatability (Toyo value). The sensory eval-
uation showed that clumpiness was positively correlated
with the moisture content. The preference in color of cooked
rice was increased as the percentage of translucent kernels
increased. The roasted nutty flavor was highly correlated
with the cooked rice with high protein content, while the
chewiness was associated with high moisture and low
amylose content.

quality characteristics, palatability, sensory
evaluation, brand rice
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Table 1. Distribution of the head rice percentage on 21 varieties of commercial brand rice. (unit : %)
Samples
Varietios No Head rice Broken rice Chalky rice Damaged rice  Colored rice Cracked rice
1 93.00+3.05%  4.23+1.21%%%  335+1.19"  0.93+0.73% 0.10£0.09™¢  2.87+1.21™%
2 94202085 2274024 3532061 0.53£0.14°  0.15£0.10°  5.92+1.31"
3 95.00£1.00°  1.00+0.98%" 3.7240.38 1.08+0.37° 0.02+0.04* 5.45+1.49"
4 94.20+£0.08%"  137+031™*  1.17+0.36™"  0.27+0.10° 0.00:£0.00 3.03+1.12%%
Ilpumbyeo 5 95.00+5.07®  1.17+4.39° 1.93+0.68%"  0.48£0.34™  0.05£0.05™°  2.35+0.48"
6 92.7241.13%"  2.92+0.70" 3.62+0.80' 0.6840.25  0.05£0.08™°  4.25+0.75"
7 97.90:0.48" 1.5340.51° 0.28+0.07" 0.30£0.13% 0.00:£0.00" 3.10+1.24°°
8 94.80+1.13%"  2.92+0.70"° 3.62+0.80' 0.68+0.25"%  0.05+0.08"  4.25+0.75"
mean  94.6%1.59 2.18+1.13 2.65+0.61 0.62+0.29 0.050.05 3.90+1.04
Mihyang byeo 9 86.93+1.31"  6.43+0.76™" 6.17+0.87" 0.30+0.18" 0.170.14 3.03+0.69™%
10 89.52+1.53%  5.68+1.02"%  3.85+0.48 0.80£0.46°  0.1240.07™  2.65+0.45™*
lIbanbyeo 11 89.82+3 .89ffh 4.03+3.42%9  2.78+0.54%"  0.33+0.19® 0.03+0.05" 6.12+1.72'
12 91.68+0.55"%  2.35+0.70° 2254037 0.30£0.20™ 0.11£0.07°¢  2.88+0.64™%
mean  90.3%£1.99 4.02+1.71 2.96+0.46 0.48+0.28 0.09+0.06 3.88+0.94
13 93.48+1.09° 1.78+0.99" 2.63£0.80%"  0.70£0.21™*  0.03£0.05® 3.67+0.52°
14 9718159  1.17£1.20°® 1.00£0.25"  0.57+0.39"  0.03+£0.05® 2.18+0.12"
Chﬁ;gg"g 15 9220£1.41%  2.78+1.09% 1.8540.36%"  0.47£020™  0.08£0.04"  1.97+0.34™
16  91.23+0.67°  7.17£0.62° 0.5740.31"  0.40+0.14™  0.02+0.04® 2.40+0.62°
mean  93.5%1.19 3.23+0.97 1.51+0.43 0.54+0.23 0.04:0.04 2.56:0.4
17 92724121 1.90+0.92° 2730455 0.60£0.20™¢  0.01£0.12™  2.78+0.57"%
Chuif}i; ng 18 86.28+5.53" | 9.10+6.16® 4.02+0.76 0.55+0.12"¢  0.05+£0.05™  5.03+0.73%"
byeo 19 91.42+1.95®"  4.2241.04™%  245£0.93%  0.30+0.17% 0.05£0.05  1.85+0.42%
mean  90.1£2.90 5.07+2.71 3.07+0.71 0.48+0.16 0.04:£0.07 3.2240.57
Hidome-bore 20  94.5344.57°  1.03+4.93¢ 3284052 0.68£0.37°¢  0.10£0.06™  3.48+1.11%"
Nampyeong byeo 21 88.03£0.67"°  16.0+0.56" 2.00+1.46°°  0.30+0.24% 0.13+0.05% 1.33£0.13°
Mean£S.D
Means with the same letter are not significantly different. (p<0.05)
2 gt Aol b & B AR E It A w2 £AE U QUG ofs wid, opdr e s
obYR A0 S 5 4 Ql=tl, Table 20] Uehi= v E FFEEFH AEdU= AnA] ®=3F gig] 9 ooty
oF o]l A|gof AHGS EHE A5 ofdZ oA o= 2o RSN fARE SR EF BlolE Hola
H Apol7t §ileh Leuh bl Y] T 6.4%0 AR th Ax 21709 BAE & FoA AujA)rt 7Pt B A
8.1%7HA] WHol7h & A& & 4= ek id e d 2 g AFY Holdlon, o|Zlo wwd FeFe s
8 ATY BEo] A= W& AHFo) AL, =Y ERon, AnA EI 67RA HFE] ¥ 25 UEY
i

< 2% < AFAH < colglom, vlguzt 7t
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Table 2. Distribution of physicochemical properties and palatability on 21 varieties of commercial brand rice.

Samples

Varieties o Protein (%) Moisture (%) Amylose (%) Palatability
1 6.87+0.23%% 13.62:+1.30°4" 17.52+0.46™ 76.72+1.79%
2 7.1540.24™ 13.93+0.59°®" 17.23+0.22° 73.78+4.59™
3 6.68+0.07° 14.08+0.21%" 17.67+0.31° 78.98+1.21¢
4 6.85+0.08™ 13.12+0.07% 17.50+0.25% 75.03+0.95%
Ilpumbyeo 5 6.93+0.15° 13.32:0.21%% 17.67+0.48" 75.45+1.66
6 6.70+0.06° 12.93+£0.36™ 17.77+0.35% 75.5542.17%
7 6.40+0.06° 13.53+0,55%" 17.83£0.15% 79.30+1.01°
8 6.85+0.28"4 15.15+0.60' 18.30£0.08° 79.88+1.52
mean 6.8+0.15 13.7+1.30 17.740.29 76.8+1.86
Mihyangbyeo 9 8.10+0.00' 13.27£0.05"¢ 17.57£0.05 67.13+0.83°
: 10 7.28+0.125" 13.1740.24°° 17.5240.29% 73.57+0.89"
baribyeo 11 6.6810.09‘; 12.6710.231 17.67+0.1 6bd 75.40+1,07%
12 6.75+0.10% 12.90+0.24° 18.03+0.23° 76.7041.04%
mean 6.9+0.1 12.9+0.24 17.740.27 75.241.00
13 6.87+0.12°% 14.11£0.64% 17.83+0.10* 75.2242.65%
14 7.03+0.10%f 13.83::0.29%"e" 18.05+0.33% 75.00%1.77%
Cht‘)‘;:gng 15 7.05+0.10° 15.7740.26 18.60+0.13° 79.23+1.67
16 7.03+0.05%" 14.20+0.00" 18.07+0.05% 76.93+1.08%"
mean 7.040.09 14.5+0.30 18.140.15 76.6+1.79
BB 6.93:+0.08°* 12.77£0.47 18.25+0.08" 71.9042.44°
Saechuchung 18 6.73+0.05° 13.230.70°° 18.03£0.20¢ 76.68+1.60%
byeo 19 7.45+0.27" 14.2040.55" 18.62+0,21° 68.92+4.05
mean 7.0+0.13 13.440.57 18.340.16 72.542.70
Hidomebore 20 6.92+0.09° 15.70+0.55" 17.68+0.38° 82.92+1.26
Nampyeongbyeo 21 7.37+0.05" 13.47+0.05% 17.63+0.43° 73.37+0.14"

Mean+S.D

Means with the same letter are not significantly different. (p<0.05)
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Table 3. Varietal difference in texture properties of boiled rice on 21 varieties of commercial brand rice.

Samples
— Hardness Adhesiveness Cohesiveness
Varieties No
1 31.26%1.70 319+1.46 0.58+0.07
2 30.00+2.63 388+0.86 0.62+0.03
3 33.75+2.63 216+0.10 0.5540.04
4 29.75+3.90 388+0.16 0.55+0.08
Ilpumbyeo 5 28.80+1.76 309+0.22 0.57+0.02
6 30.00+0.51 343+0.19 0.59+£0.03
7 32.75+0.17 255£0.25 0.58+0.11
8 30.05+0.71 323+40.19 0.58+0.06
mean 30.8+1.75 318+0.43 0.58+0.05
Mlhyangbyeo 9 31.25+0.72 343+0.14 0.56+0.08
10 33.65+2.62 261£1.22 0.58+0.46
11 31.9546.02 315+0.59 0.55+0.01
Ilbanbyeo
12 32.10+0.64 391+0.10 0.60+0.11
mean 32.6+£3.09 32240.64 0.58+0.19
13 31.55+0.80 147£1.56 0.53+0.07
14 34.55£1.78 . 162£0.36 0.54+0.06
Chl‘gl;(‘)mg 15 32.90+1.53 249+0.87 0.56+0.05
16 33.05+0.72 223+0.19 0.55+0.05
mean 33.0+1.21 195+0.74 0.55+0.06
17 27.40£1.65 244+0.27 0.61+0.06
Saechuchung 18 30.70+0.46 395+0.11 0.63+0.10
byeo 19 28.15+1.26 350+£0.22 0.55+0.04
mean 28.8+ 330+ 0.60+
Hidomebore 20 26.00+0.87 389+0.16 0.61+0.08
Nampyeongbyeo 21 27.95+0.75 37340.14 0.59+0.07
Mean+S.D
R A YA VR 2 52 SRy > ¢ 4o EF, FUIEY, 2ol ChEt 7|1Ex7te| HEEA
e > A3, AR > A > 2R3 AT &Y 2o} 2 R ofashA AR BT AR, 4t ¥kl
o FHuk ko] ohubel] tigh 713k dEH FFECl 22 24, HY A, WA, O, 224 did 713 = 7o) A
Aol AR5, B3| TH A AHeoe dutel] W3t 7|3 WAE £41810] Table 5o YEGIch =4 vAR &3
Tt 7 =k slemiEd E5] Am W AL 4R, 3 AuRe oid e 7o A UERigL,
A Al AEs WA =73 QT AEAS A B SRS 3N iy goje|zl Ao tig 713 eet
L7 QA AR 7|akE 7P A UsR QY = A AEEAE Uehidth 2=l FHuk kY] At
o} o= FWF E/4S textrometerE ARSI Z|AH o2 OiFt V| S &R Ho Aol AN, #
SA% Aot FARE AeE UL glem, Aol A AX Ao & Te Fo S Btk Aol drEol §l
0 Es WA Eobe 2ARE A 22 g WEE £ & I S vt v Fagt Ao Aol A
Al =7l= A 2k o] ALeH, FEFFTE W FojH Hrof YF 7%
T 9 YA tiEt 73 Eoke Ho) e Holal gdd
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Table 4. Sensory evaluation of boiled rice on 21 varieties of commercial brand rice.

Samples . . 4 . Overall
— Color Shininess Clumpiness  Savory  Sweety taste Hardness  Chewiness .
Varieties NO quality
1 5914241 6.46+2.00 6.124£2.04 7324175 6.37+2.56  6.12+1.85 6.23+1.85 6.65+2.38
2 6.19£1.71 6.57+1.81 6.39£1.31 7.08¢1.28 6.59+42.12 5.82+1.44 6.39+246 6.37+2.18
3 474£1.98 6.38+2.07 6.20+1.86 6.78+2.03 6.23+2.16 5.84+1.92 6.58+2.17 6.05+2.34
4 6.06:1:.2.24 7.1241.99  6.53£2.07 7.36+1.73 6.61£223 5.60+1.94 593+£1.88 6.38+2.28
[lpumbyeo 5 5.94+£223  6.86+1.79 6.50£1.71 6.74+£2.38 6.27+£2.27 598£2.12 6.53+x1.99 6.16x£1.95
6 6.60+1.85 6.72+1.89 6.24+2.12 7.07£1.90 6.71£1.96 5.63+2.32 6.61£2.13 6.26+1.94
7 6.3242.23  6.66+2.14 6.63£1.78 7.21x£222 7.14+1.83 6.0742.48 6.244+2.01 6.24+1.68

8 7.72£1.54  6.34+£2.38 6.36+£2.28 6.91+2.38 6.71£2.51 5.59+2.65 6.45+£2.39 6.74+2.24

mean 6.18+2.02 6.65£2.01 6.3741.90 7.06+£1.96 6.584¢2.20 5.83+2.09 6.37+£2.11 6.35+£2.26

Mihyang byeo 9 6.55+2.21  7.07£1.93 625142 7.19+£1.02 6.55£2.63 595228 7.26+£2.67 6.16+£2.14

10 6.15£2.24  7.03+1.42 6.22+2.03 7.09£2.01 592+2.64 524+1.68 6.1842.03 6.42+2.08
11 7.01£2.04 7.02£2.29 6.61£1.93 6.25+£1.99 6.18+2.26 5.82+1.83 6.23+2.05 6.06+2.26

Ilbanbyeo
12 6.02£2.01  7.27+1.63 6.16£1.69 7.29+2.18 6.26+2.13 5.73£2.04 7.27+2.27 6.23+2.44
mean 6.39+2.10 7.11+1.78  6.33£1.88 6.88+2.06 6.1242.34 5.60£1.85 6.56+2.12 6.24+2.26
13 695+2.13  7.14%1.92 6.52+2.01 7.19£2.06 5.88+2.60 5.86+1.98 6.16+2.23 6.61+2.04
Chuchung 14 7.1442.07 7.074#2.39 6.71+£1.96 6.68+1.91 6.09+2.16 588+1.87 643+2.04 6.16+2.34

byeo 15 6254243  7.24+1.62 6.33£2.12 7.04+£2.15 5.78+2.89 5.65+1.89 6.24+2.52 6.72+2.22
16  7.05+2.13 7.16+2.24 6.78+1.83 6.25+t1.89 6.45+2.06 5.75£1.65 6.29+2.12 6.09+2.27

mean 6.86:2.19 7.15£2.04 6.59+1.98 6.79+£2.00 6.05+2.43 5.79+1.85 6.28+2.23  6.39+2.27

17 6.95+2.13  7.14+£1.92 6.52+2.01 7.19£2.06 5.88+£2.60 5.86+1.98 6.16+2.23 6.61+2.04

b Sie 18  7.14%2.07 7.07%239 6.71£1.96 6.68+1.91 6.09+2.16 5.88+1.87 6.43+2.04 6.16+2.34
chuchun

e 19 6.32+2.05 7.17x1.80 6.20+1.61 7.30+2.02 6.45+2.03 5.85+2.08 7.76x2.01 6.55+2.24

byeo
mean 6.80+2.08  7.13+2.04 6.48+1.86 7.06£2.00 6.1432.26 5.86+1.98 6.78+£2.09 6.4442.2]

Hidomebore 20 632+2.05  7.17£1.80 6.20+£1.61 7.30£2.02 6.45+2.03 5.1542.08 7.76+2.01 6.85+2.24

Nampyeoung byeo 21 6.23£2.17 7.26+1.38 6.17£1.23  7.28+2.18 6.28+2.24 5.73+227 7.1842.56  6.3242.67

MeantS.D

Table 5. Correlation coefficients among various characteristics o} JEja ofdR oA TRl A Ao st r|Erel=
relevant. 29| g molm glgict

Relevant characters Correlation coefficient

Protein -0.766**
. X o
(,Ezlagaggllz) Moisture 0.513* -

Y Clumpiness 0.655* o L . -
Head rice Color 0.775% HEAGNA BRE A2 AEE= A 21EFo H4
Broken rice Color C-0.816% EAT njAte] AL EA%H A3 A gefo| e
Protein Savory 0.669* = AujAE 5L, ST W EF A2 it 6
Mo e o £ A9 49 gold ARl ofe 71527t Boteh 2e

ardness weety taste )

) - 7 24} vro] ABA} SF 71T R 248l o] HjLo] =8
Moisture Chewiness 0.460%* A SR EH_“} |25 %“?4 ) L
Amylose Chewiness -0.452%* 5 vt G A gheo] w2 AR Hksles A8 F

* ®% : Significants at 5%, 1% level respectively. e A gt 71ZETF wokon, Rl 2 &
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2 sl AL Relo) Y3 73 2t} 181 variation of quality-related characteristics of rice grain).
ofmlZ o A FheFo] o Txo] a2 Hulsle Ao NI Korean J. Crop Sci. 35(1) : 34-43.
. N — Seo, S. W. and S. Chamura. 1979. Studies on the characters
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