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Abstract

Palatability and texture analysis of nine Korean rice cultivars were investigated to select the most appropriate rice variety for the
cooked-rice processing. The rice cultivars studied consisted of Samkwang, Seonpum, Wolbaek, Andabyeo, Dasan-1, Ilpum, Haiami,
Jungsanggold and Chindle. They revealed the moisture, protein, amylose and starch contents of 10~12, 5~6, 12~19, and approximately
90%, respectively. Among the evaluated rice varieties, WB exhibited the lowest amylose content (12.7%) and Jungsanggold the next
(17.2%). In the rapid-visco analyzer test, Jungsanggold, Chindle, Wolback and Seonpum revealed a low value of final and setback
viscosities than other varieties. Using a toyo meter analyzer, Chindle, Haiami, Samkwang were selected as having high toyo palatability
values, while Dasan-1, Wolback and Andabyeo revealed low values. Toughness and adhesiveness of all nine cooked rice varieties
were highest in Jungsanggold, Chindle and Ilpum. Also, palatability of cooked rice was highest in the following order: Chindle (80.03)
> Samkwang (76.21) > Jungsanggold (74.08). The results of this study suggest that Chindle may be effectively used to produce
processed cooked rice.
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Table 1. Water absorption, water binding capacity, solubility and swelling power by various cultivars

Cultivar Moisture Water absorption Water binding Solubility Swelling power
U1V
(%) (%) capacity (%) (%) (%)
Samkwang 13.03+0.06" 22.15+1.75%¢ 169.2242.16° 5.58+0.04% 8.43+0.18™
Seonpum 12.23+0.15¢ 22.87+1.13% 190.56+2.66" 6.98+0.29° 9.76+0.25°
Wolbaek 13.40+0.20° 25.3240.33° 172.3043.16° 6.43+1.01%° 9.78+0.56"
Dasanlho 12.93+0.06° 23.78+1.59% 168.14+3.32° 4.994+0.25° 8.49:+0.28%
Andabyeo 12.93+0.06° 20.87+2.01°% 191.30:£0.75 6.25+0.24%¢ 9.45+0.25
Tlpum 13.27+0.12° 20.02+0.75% 192.1241.18° 5.76+0.07% 8.19+0.11°
Haiami 14.27+0.06° 19.62+0.83¢ 192.41+4.41° 5.78+0.02°¢ 8.5140.13%
Jungsanggold 12.90:£0.00° 21.25+1.34%% 191.3842.49° 5.56+0.19% 9.35+0.24°
Chindle 13.1120.53¢ 21.65+0.44% 201.01+46.60 6.51+0.24 9.21+1.06™

Values are meanststandard deviations (n=3). Mean with same letter in row are not significantly different (p<0.05).
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Fig. 1. Amylose and total starch Content in different rice
cultivars. Each value is meantstandard deviation (n=3). Bars
with different letters indicate significant difference using Dun-
can’s multiple range test. SK: Oryza sativa cv. Samkwang, SP:
cv. Seonpum), WB: cv. Wolbaek, DSI : cv. Dasanlho, AD: cv.
Andabyeo, IP: cv. Ilpum, HA: cv. Haiami, JG: cv. Jungsanggold,
CD: cv. Chindle.
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Table 2. RVA pasting viscosities for different rice culrivars
Viscosity (RVU)
Cultivar
Peak Trough Breakdown Final Setback
Samkwang 195.3645.64% 123.86+7.72°%* 71.50+2.08" 218.1446.3 22.78+1.02°
Seonpum 251.20+8.38" 119.78+5.54% 131.4242.89" 211.533.34° —39.67+5.16"
Wolbaek 242.00+0.58° 97.39+0.38° 144.610.49° 152.060.59¢ —89.94:+0.63¢
Dasanlho 254.47+8.45° 130.44+7 41° 124.03+1.66° 238.584.91° —15.89+3.611
Andabyeo 237.2042.26™ 126.47+1.20° 110.72+1.08" 237.22+1.21° 0.03+1.39°
Tlpum 202.44+1.62 106.78+1.40° 95.67+0.44" 197.06+1.80% —5.39+1.50°
Haiami 193.67+1.25° 101.28+0.61% 92.39+0.82¢ 191.03+1.35° —2.64+0.95™
Jungsanggold 229.3942.73° 117.64+0.92° 111.75+1.82¢ 207.0520.08° —21.89+2.75°
Chindle 182.7520.54° 83.3620.78" 99.39+0.54° 160.660.14° —22.08+0.55°

Each value is meantstandard deviation (n=3). Bars with different letters indicate significant differences using Duncan’s multiple range test.
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Fig. 2. Palatability characteristics (Toyo value for glosiness
quality) for different rice cultivars. Each value is mean+
standard deviation (n=3). Bars with different letters indicate
significant differences using Duncan’s multiple range test. SK:
Oryza sativa cv. Samkwang, SP: cv. Seonpum), WB: cv.
Wolbaek, DS1: cv. Dasanlho, AD: cv. Andabyeo, IP: cv.
Ilpum, HA: cv. Haiami, JG: cv. Jungsanggold, CD: cv. Chindle.
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Table 3. Protein contents and texture properties of the different rice cultivars

Cultivars Crude protein Hardness Adhesiveness Toughness Stickiness
Samkwang 5.35+0.06° 36.05+1.97% 29.17+2.04° 49.35+8.00™ 52.45+8.82%%
Seonpum 5.73+0.02 43.79+7.25° 33.01£3.95% 46.42+7.68° 49.79+7.94%%
Wolbaek 5.44+0.03° 15.52:4.46° 24.18+1.94 59.27+4.41° 65.14+10.60"
Dasanlho 6.77+0.05® 26.99+3.54 25.4942.58¢ 22344527 37.85+5.41°
Andabyeo 6.91+0.17* 38.59+4.54° 30.6142.59% 48.83+8.19" 47.69+7.62%
Tlpum 6.67+0.15° 35.94+3 40" 30.49+1.95% 55.05+7.28% 59.65+8.48%
Haiami 6.10+0.05° 33.1545.14° 30.3342.16™ 46.08+7.37° 47.24+4.95°
Jungsanggold 5.50+0.04° 45.53+5.00° 33.3542.01° 49.12+9.12% 56.81+6.85%
Chindle 5.34+0.13° 43.99+5.70° 32.44%2.66™ 47.40%5.74> 55.69+4.37%¢

Values are meanststandard deviations. Different letters in the same column are significantly different (by ANOVA and Duncan’s test, p<0.05).
Mean with same letter in row are not significantly different (p<0.05).
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EH2] A(toughness)o] =S HA F 24 (adhesiveness)©] Fi,
UE, stolotn]= 7 E(hardness)7} oA F2Hd(adhesi-
veness)I} 27| (stickiness)7} =Skt
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THAH 5(54.78)7F 71 WAL QFFH(62.75), Shoon](69.99)
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Table 4. Palatability characteristics of cooked rice
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2 AolA aEE o] FA T ARSI TA
otR7| Sl FUBAE EASHTHTable 5). T o
Au)x|9} 2] AFHR=—0.761, p<0.01)& LFeERfQIch opbd
2O AL WA E(R=0.849, p<0.01) ¥ HEH=ol= Aol
&THR=0.695, p<0.01)& UEFH AL, HAJT= £
TA(R=—-0.712, p<0.01)E UHELHT. F HEZ toyo2]H]
Z|(R=0.736, p<0.01), A1) X](R=0.636, p<0.01)9}= o] Arp
IAE Jeh L, A HE(R=—0.826, p<0.01)Q} 2] At
e Het e +E23ES 4= (R=0.742, p<0.01), 2+
A(R=0.778, p<0.01)3} FoFHE Yetf o, toyo 2ju]
2= 21| 2|(R=0.858, p<0.01) L HE(R=0.694, p<0.01)S} A
o AE, HAuA=EY Fo ATR=—-0.741, p<0.01)= et
Witk Axs RaY(R=0.887, p<0.01) L AJu]x|(R=0.754,
p< 0018} o] g BA, HedS A2 (R=0.837, p<
0.01), W] Z|(R=0.679, p<0.0)2} 2] ~FHES Uetigich &
AL HAFHER=-0.687, p<0.01)2} F2o] e HIIL
HAAH = HAFTHE(R=0927, p<0.01)} 77t Ao &<
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Cultivars Appearance Viscosity Balance Palatability
Samkwang 7.31+0.18° 7.98+0.24° 7.34+0.22" 76.21+1.86™
Seonpum 7.08+0.17* 7.62+0.21% 7.04+0.22% 74.72+1.30%
Wolbaek 7.0420.12" 7.4320.18° 7.1620.15>¢ 70.51£1.06>¢
Dasanlho 4.62+0.17° 4.3820.23" 3.950.23" 54.78+1.20
Andabyeo 5.81+0.12¢ 6.08+0.10° 5.5240.13° 62.75+1.16°
Tlpum 7.08+0.14> 7.62+0.16% 7.13+0.18>¢ 72.73+1.04%¢
Haiami 6.85+0.05° 7.44+0,08" 6.89+0.05¢ 69.99+0.95¢
Jungsanggold 7.3120.21° 7.9540.29% 7.45£0.27° 74.08+1.58"
Chindle 7.95+0.12° 8.65+0.05° 8.2140.16° 80.03+0.86"

Values are meanststandard deviations. Mean with same letter in row are not significantly different (p<0.05).
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Table 5. The correlation of quality characteristics factors of cooked rice
Factor Protein Amy- Total - Mois- bXZti(:g So?ubi— pi?:]tz- Hard- Adnesi-  Tough-  Sticki- Pgla}ta— \z::I(:- I;/rl(s)zfl \iisI:)l-
lose starch  ture capacity lity bty ness  veness ness ness bility sity sty sity
Amylose 0487 1.000 - - - - - - - - - - - - -
Total starch  -0427°  0.320  1.000 - - - - - - - - - - - -
Moisture 0.119™ -0.127°  0.115®  1.000 - - - - - . - B B B )
Waz;:’;rt“yﬁ“g 0009 0235 0382° -0024° 1000 - - - - - - - - - -
Solubility ~ —0.307" 0234 0.069" -0308" 0400"  1.000 - - - - - - - - -
Toyo palatability —0.493" 0.173® 0.736"  0.045™ 0502”7 0285 1.000 - - - - - - - -
Hardness ~ -0433"  0.119® 0539 -0316® 07427 0489”7 0.694"  1.000 - - - - - - -
Adhesiveness  —0.159™  0.403°  0.451" -0300" 07787 0341 0.602"  0.887" 1.000 - - - - - -
Toughness ~ -0454" -0546" 0253 0.106™ 0312® 0454° 0440° 0553 0243 1.000 - - - - -
Stickiness ~ —0.523" -0.712"  0.125™  0.030™ 0.069™ 0314™ 0241™  0294" 0.002® 0837  1.000 - - - -
Palatability — —0.761" -0213™ 0.636" —0.108" 0424" 0421° 0858" 0754 04917 06797 05557 1.000 - - -
Peak viscosity  0.296™ -0213™ -0.826" -0434" -0392° 0.038™ -0.741" -0368"™ -0283"™ -0.333" -0237" -0.599"  1.000 - -
Trough viscosity — 0.444°  0411° -0350 -0.352% -0467° -0377" -0474" -0259" -0.127" -0488" -0523" -0554"  0.595" 1.000 -
Final viscosity ~ 0.599™ 0.695™ -0.199® -0307" -0241" -0401" -0377" -0.175" 0052° -0.602" -0.687" -0.580" 0.403" 0.927" 1.000
Setback 0314™ 08497 05307 0.086® 0111 -0416° 0287™  0.154™ 0296™ -0284™ -0450" -0.032" -0487" 0.366™ 0.603"
™ Not significant. Significant at = p<0.05, * p<0.01.
= AEZ7} 2150] 698, 6.51%2 AYHoR =9y, F AR rice by cultivar. Korean J Crop Sci 52:439-446
EFL 90% WS Yelgton, ofd 2 9 A 3k ullo) Choi HC, Hong HC, Nahm BH. 1997. Physicochemical and
12.74%=2 7V 29k, SAZET) 172%=2 Itk x|uby structural characteristics of grain associated with palatability
T ¢y} AZo] —89.94 W —36.97 RVUZE &A7}F Hi= in japonica rice. Korean J Breed 29:15-27
o] w37t 7H =8 Ao 2 AZtEn, Gull, 5, slo|o}n] Choi OJ, Jung HN, Shim KH, 2012. Cooking characteristics of

9] HFH =7t 242} 152.06, 160.66 L 191.03 RVUZ 4]-2 vt
9] k37t 7Hg =8 AL R wdE: Toyo 2713 5,
4138, stolotn| 7t FA Yehg o, An|3]= JAE(80.03)>4
B(7621)>FAEE(74.08) &o2 YEbdTh AHEAEL &
RAEE, IS, dF°] @840l oA Fa4do] zlon,
UF, stolotule Frrt Yo Fadat Z7)7F w34tk
AAA Q] FE Ao] 2 A0 g7 Ay JE0] 7L
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o

1

2] =
= A=

References

aTFIS. 2015. Market of precooked dried rice. In: Market Seg-
mentation Trend of Processed Food. Korea Agro-Fisheries
Trade Corporation. pp.32-37

Chun AR, Song J, Kim KJ, Kim JH, Son JR, Oh YJ, 2007.
Sensory and quality evaluation of aseptic-packaged cooked

different types of rice produce. Korean J Food Preserv
19:81-86

Cho EK, Woo HJ, Kim BC, Yu YM, Jung HY, Lee MY, 2014.
Effect of cooking conditions on the quality of cooked rice
in home meal replacement products. Food Eng Prog 18:7-14

Femenia AP, Garcia P, Simal S, Rossello C. 2003. Effects of
heat treatment and dehydration on bioactive polysaccharide
acemann and cell wall polymers from Aloe barbadensis
Miller. Carbohyd Polymers 51:397-405

Ha JY, Lee JM. 2005. Physicochemical properties of cooked rice
as affected by cooking methods and thawing conditions.
Korean J Food Cul 20:253-260

Horino T. 1990. Minerals components and tastes of rice. J Japan
Crop Sci 59:605-611

Hsu AN, Song S. 1988. Relation between palatability evaluations

of cooked rice and physicochemical properties of rice.



838 Ao ueg - Al - ol27] - A8 - oA - D8R - o) HT - kol - S

Proceedings of a Symposium on Rice Grain Quality. pp.91-
104

Juliano BO. 1979. The chemical basis of rice grain quality.
Proceedings of the Workshop on Chemical Aspect of Rice
Grain Quality. pp.69-90

Juliano BO, Villareal, RM, Perez CM, Villareal CP, Takeda Y,
Hizukuri S. 1987. Varieral differences in properties among
high amylose rice starches. Staerke 39:390

Juliano BO. 1985. Polysaccharides, protein and lipid of rice. In:
Rice Chemistry and Technology. pp.59-120. American Asso-
ciation of Cereal Chemists., St Paul, MN, USA

Kim DJ, Oh SK, Lee JH, Yoon MR, Choi IS, Lee DH, Kim YG.
2012. Changes in quality properties of brown rice after
germination. Korean J Food Sci Technol 44:300-305

Kim JM, Yu MY, Shin MS. 2012. Effect of mixing ratio of
white and germinated brown rice on the physicochemical
properties of extruded rice flours. Korea J Food Cookery Sci
28:813-820

Kim K, Kang KJ, Kim SK. 1991. Relationship between hot
water solubles rice and texture of cooked rice. Korean J
Food Sci Technol 23:498-502

Kim YW. 2017. Trends in markets for home meal replacements.
Food Sci Ind 50:57-66

Konik-rose CM, Moss R, Rahman S, Appels R, Stoddard F,
McMaster G. 2001. Evaluation of the 40 mg swelling test
for measuring starch functionality. Starch 53:21-26

KOSIS. 2016. Korean Statistical Information Service. Agricul-
tural Statistics Info: Investigation of grain consumption.
Available from http://kostat.go.kr/portal/korea/kor nw/2/7/
10/index.board?bmode=read&aSeq=358819

KOSIS. 2016. Korean Statistical Information Service. Agricul-
tural Statistics Info: An output of rice production. Available
from http://kostat.go.kr/portal/korea/kor nw/2/1/index.board?
bmode=read&aSeq=357443

Kum JS, Lee CH, Lee SH, Lee HY, 1996. Effect of microwave

reheating on quality of aseptic-packaged cooked rice. Ko-

=4 EFIYEIA

rean J Food Sci Technol 28:528-537

Lee KJ, Lee SY, Kim YR, Park JW, Shim JY. 2004. Effect of
dry heating on the pasting/retrogradation and textural pro-
perties of starch-soy protein maxture. Korean J Food Sci
Technol 36:568-573

Lee CH, Park SH. 1982. Studies on the texture describing terms
of Korean. Korean J Food Sci Technol 14:21-29

Maningat CC, Juliano BO. 1980. Starch lipids and their effect
on rice starch properties. Staerke 32:76-82

Naito S, Otawa T. 1998. Tensipresser precision in measuring
cooked rice adhesiveness. J Texture Stud 29:325-335

Oh SK, Kim DJ, Chun AR, Yoon MR, Hong HC, Choi IS, Oh
YJ, Oh KB, Kim YK. 2010. Quality evaluation of Juanbyeo
as aseptic-packaged cooked rice. Korean J Food Sci Technol
42:721-726

Park HY, Shin DS, Woo KS, Sim EY, Kim HJ, Lee SK, Won
YJ, Lee SB, Oh SK. 2016. Mechanical quality evaluation
of rice cultivars that could potentially be used to produce
processed cooked rice. Korean J Crop Sci 61:145-152

Rho ES, Ahn SY. 1989. Texture of cooked rice and molecular
weight distribution of rice amylose. Korean J Food Sci
Technol 21:486-491

Medcalf DF, Gilles KA. 1965. Wheat starches. I . Comparison
of physicochemical properties. Cereal Chem 42:558-568

Sima S, Femenia A, Llull P, Rosello C. 2000. Dehydration of
Aloe vera: Simulation of drying curves and evaluation of
functional properties. J Food Eng 43:109-114

Schoch TJ, Leach W. 1964. Whole starches and modified star-
ches. Vol II. In: Methoeds in Carbohydrate Chemistry, Whi-
stler RL (ed). pp.106-108. Academic Press, Inc

Youn Y, Kim YS. 2014. Physicochemical properties of rice
varieties for manufacturing frozen fried rice. Korean J Food
Preserv 22:823-830

Received 19 June, 2017
Revised 18 July, 2017
Accepted 27 July, 2017





