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Abstract

To satisfy the consumer's interest with safety and high quality of staple foods, the physicochemical properties and cooking quality of
organic rice using hairy vetch in Korea were compared. Two Korean varieties, Hopyeong and Ilmi, two Japanese varieties, Koshihikari and
Hedomebore, and newly developed in Jeonnam, Mipum which cultivated in the same region and conditions were used. Physicochemical
properties and cooking quality were investigated. All samples were japonica type short grains and their length/width ranged 1.74-1.84. The
protein, ash, and crude lipid contents were significantly different with varieties and the protein content of Korean rice was lower than that
of Japanese rice, especially, that of Hopyeong was the lowest. Amylose content and initial pasting temperature were lower in Hopyeong and
Japanese rice, but peak viscosities showed reverse trends. Swelling power at 80C showed higher in Hopyeong and Koshihikari, Color values,
L, a and b were significant difference with varieties and color differences of Hopyeong and Huitomebore were lower than those of others.
Texture properties, hardness and adhesiveness of Hopyeong cooked rice showed the lowest values, but adhesiveness of Japanese cooked
rice exhibited the highest value. On sensory evaluation of cooked rice, glossiness of Koshihikari, intactness of Koshihikari, Huitomebore, and
Hopyeong, stickiness of Koshihikari and Hopyeong showed higher values (p(0.05). The overall quality score of organic cooked rices

decreased as following order; Koshihikari) Hopyeong) Huitomebore) Mipum) IImi,
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Table 1, Length, width, L/W and thousand grains weight of
white rice with different organic rice varieties

. ) Thousand
Rice Length Width Length/ ,
- ) grains
varieties (mm) (mm) Width )
weight (g)
Hopyeong  490+011"  2.79+0,09™ 1.76 20.0620,02°
Timibyeo 4961015°  2.78+0,07° 179 2048+005™
Koshihikari ~ 497+011°  2.85t0.11% 175 20932006
Huitomebore 5124018"  2.79+0.09™ 1.84 21.22+0,03"
Mipumbyeo 518+0.15"  2.87+0.10" 1.81 21 44+0,04"

“Values are represented as mean®SD, and with different superscripts in
the same column are significantly different at p(0.05.
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Table 2. General compositional analysis” of rice flours prepared

with different organic rice varieties

Organic rice Crude protein Crude Ash Crude lipid
variety (%) (%) (%)
Hopyeong 638001 0.43+0,01” 0.59+0.00"
Imibyeo 7.60+0.20" 0.58+0.01" 0.53+0.01°
Koshihikari 8.45+0.17° 0.4240,03” 0.530,01°
Huitomebore 8.40+0,22" 043001 057+0,01"
Mipumbyeo 7.85+0,20” 0454001 0394003

YAIl compositions are shown at 12% moisture content basis.
“Values are represented as mean®SD, and with different superscripts
within the same column are significantly different at p<0.05.
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Table 3. Physicochemical properties of organic rice with different

rice varieties

Physicochemical

properties Hopyeong IImi Koshihikari Huitomebore Mipum
Amylose content (%) 13.6140.73"" 14.45+0.28" 13.16+0,09° 13.55+0.46 16.53+0,09"
Water binding capacity (%) 128,63+0,02° 136.31+0.27" 131.5540,07° 126.90%0.12° 123.94+0.66°
Swelling power (g/g) 9.60+197" 8.1743.14° 10.18+2,01° 10.19+1.77" 8074253
Solubility (%) 9.11+2.17 7.75+1.60 9.11+2.55 835+3.55 8.05+2.53
Color, lightness” (L) 90.77+0.11° 90.78+0.07" 90,56:0.13 90.50+0,06” 89.8510,06°
redness” (a) -0,29+0,04° -0.48+0,03" -0.91%0.03° -1,12+0,03° 20,3240, 04°
yellowness” (b) 5.900,08” 5,760,038 5.8440.05” 5.7340,04° 6.5120,03"
Color difference” (4E) 9.3140,12° 9.2040.07" 9.4420.11" 9424007 10,3820,05"
YValues are represented as mean=®SD, and with different superscripts in the same row are significantly different at p(0.05.
?L (lightness), *a (redness/greenness), +b (yellowness/blueness)
P 4E means [(4L)" +(da)’ +(4b)* 1"*
Table 4, Pasting properties of various cooked rices with cultivated organically
Hopyeong IImi Koshihikari Huitomebore Mipum
Initial pasting temp. (C) 72.25+0.57"" 89.10+0.57" 73.0040.71" 72204057 89.63+0,04"
Peak (P) 194,58+0 47" 170.2540.12° 189.4240.35 188.42+0,12° 168.08+0.35°
Trough (T) 121.67+0.94" 89.21£0.06° 103.13%0.88° 109.3340.24” 97.88+0.18"
Final (F) 216.04+0.65" 185.9240.35° 183.290,65° 186.29+0,06° 194,630,553
Breakdown (P-T) 72,9240 47" 81.04%0.18" 86.20+1,24" 79.0840,35° 70.2140.53°
Setback (F-T) 94.38+0,29” 96.71+0.29" 80.17+1.53° 76.96+0.18° 96.75+0.35"

DValues are represented as mean*SD, and with different superscripts in the same row are significantly different at p(0.05.
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Table 5, Hunter L, a, b values of cooked rice prepared with
different organic rice varieties

2
Color values”

Cooked rice
variety L a b AEY
Hopyeong  77.54%002"" 247+006" 681#012"  20.80+0.02°
Tlmi 77374007 -195+0.10°  7.6840.27 21224016
Koshihikari ~ 77.400001°  -230+010"  7.654037°  21.1140.05"
Huitomebore ~ 77.9140.01°  -2224001°  683+011"  20.43+0,04°
Mipum 75981007 -17340.15" 8801012 2290+0.10"

"Values are represented as mean*SD, and with different superscripts in
the same column are significantly different at p(0.05.

L (lightness), *a (redness/greeness),

Y 4E means [(41)" +(da)” +(4b)* 1"

*b (yellowness/blueness)
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Table 6. Textural properties of cooked rice with different rice varieties by texture analyzer

Organic rice Hardness Adhesiveness

variety 9 (9/9) Springiness Cohesiveness Chewiness Resilience
Hopyeong 2,661.8+181.3" 35.73+19 46" 0.5320,06 0.2810.03 3952475 8° 0.1240,01"
Tlmi 3,012.2+146.2° -56.34+3591° 0.5040.05 0.2810.03 416.4+84.0™ 0.1240.01”
Koshihikari 3,076.2+154.4% 73.30137.41° 0524005 0.3040.03 4863981 0.1240.01”
Huitomebore 3,366,3+157.7" 743344515 0.5310.05 0.3020.04 531.7+100.2" 0.13%0.01"
Mipum 3,2214+1721° 61332193 0.5020,06 0.2920,02 45364585 0.14%0,01°
1)Values are represented as mean®SD, and with different superscripts in the same column are significantly different at p<0.05.
Table 7. Sensory characteristics of cooked rice with different rice varieties
Attributes Hopyeong [Imi Koshihikari Huitomebore Mipum

Color 8.88+2.46 88314217 8.0142.61 8.2002.45 729222

Glossiness 915+191° 8.38+2,08" 11.19+185" 9.80+1.85" 8.2942.41°

Intactness 9.6041.97" 8.17+3.14° 10.18+2.01" 10.19+1.77" 8.07+253"

Roasted flavor 9114217 7.75+1.60 9.114255 8.3513.55 8.05+2.,53

Hardness 9114217 9.05+2.64 8.03+1.65 9.87+1.64 837+2.10

Stickiness 9014154 7424175 9.39+177" 8.20+1 48" 78141.42°

Cohesiveness 7.77+1.74 7074217 9.11£2.19 8.25+1.96 7.62+1.94

Adhesiveness 7194254 6.49+223 8511272 7.85+2.48 7.16+2.08

Overall quality 9.36:1.99" 717+1.86° 9.65+2.06™ 8.532.60° 7774167

YValues are represented as mean®SD, and with different superscripts in
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AAgell= FoH atolE HolA| skrkal dfo] 2 ¥

ha [}
< YeRth #271e arEztelel vgE FF 2kl fofte]
7F ARt
AAAR ds=e A7t 33 F50] 9.658 9.36
o7 7P o, I gL EMRY, vFE, dv| £o
2 Yebdth Lee CHS} Park SH(1982)2] ¢l ul=w U=k
of g, Z7], WY FE L LIS siA] At
T /A F dx, A BFA A, S, @8,
o]l 53] Ta3t9or o]FolA vrEAo] a1 R4
| 357t wor SAY AuAdo] Eow x| o
Aok st B AFoE s7HA FF e
AL fojatel7h gt glax 544

o) TN wAte, SR W5 st ¥
e 7

g
N

rl

$aAAo] el Aolg nelen 3ol Awel 3
B 3Ases SEruast el we A

ews} ha socelrle] Bees Amgws
Uehiglon, Bt 3% & s AAE HEwt
e A5E Bt W BxA 3449 s 234
QYR F vud g v Ans wed £
sk A o] ool osiA:

o4 AolE HolA ghsitha seirt. SEdRe FEol o
s e el s Al B A6l A8d 4714
W F5U7HE ANE A3 fo] AolE wolx] it

S 2 F 22 83 A A 297 A 635 (2013)

the same row are significantly different at p¢0.05.

oF ol
4,

o}

V.

=

S gl g vast) gstel T FE 59
2 olel, o FFel WA sEdne, Aol &

3 nFS dojMIAE olgste] e A HeA Aujdt
Wule] olgisty = Huk BEAS ARSItk AlEY 2L
55 9y AFe] AxYUTIEoR AFHE 1.74~1.849]
Qe whl A g2 22 e FEIte] foAjolE B
3 ed sEre T FFo] dE EFFHU Ut 90|
71 gt} opdg o s R 13.16~16.53%2 3, A
37he], SEMEHZE Wi v)E, dvl7b =43 soc oA g
BaEe sHY aAEEE =3 AR ZaiAle
TE 38y dBE Txo] Yy HuPsE =k whe A
T 5 794 AolE HYoeH 39 seHEEe A
27F 71 vkt whel ¥l 2A 5L Ax, ¥4, A3

7 35N fo Aols HAEH 3o Amel FAA
of 7P ¥a dE FF2 FAAol mF Zlth Ate| s
J7b A 7], @] b, 27), AR As el
AR tolE HATh(p(0.05). AFe]ZAbA &7]= ALA]
sizte], wde ddes aAEtee slwry, &5, #
ZIe aAEzteieh 330l w2 #E dEh FelEeln
AAAR] Azmes aAd7teer 5, sl=did vF, o
nl o2 o]tk

o



B ATE FEU5H o

(PJ007889052013) 2.2 S oA Axte] AdRZ oo ZHA}
=gy},

L
L
off
2
)
y
e,
L
2
4
)
)
e

AOAC, 2000, Official Methods of Analysis. 17th ed. Association of
Official Analytical Chemists, Washington DC, USA,

Choi CR, Kim JO, Lee SK, Shin MS. 2001. Properties of fraction
from waxy rice flour classified with particle size, Food Sci
Biotechnol 10: 54-58

Chung JE. 2002, Effects of storage on the quality changes of milled
rice and the sensory properties of cooked rice, MS thesis,
Dankook University, p 38

Chung NJ, Park JH, Kim KJ, Kim JK. 2005, Effect of head rice ratio
on rice palatability, Korean J Crop Sci 49(1): 284-294

Ha KY, Choi YH, Choung JI, Noh GI, Ko JK, Ree JK. Kim CK
2006, Effect of appearance, viscosity and texture characteristics
on rice palatability in some rice vareties. Korean J Crop Sci
51(8): 21-24

Halick JV, Kelly VJ. 1959. Gelatinization and pasting characteristics of
rice varieties as related to cooking behaviour, Cereal Chem 26:
91-96

Han GH, Park HJ, Lee HY, Park YH, Cho YS. 2007. The quality of
cooked rice prepared by both an electric cooker and electric
pressure cooker, with different storage conditions., Korean ]
Food Cookery Sci 23: 635-643

Han GJ, Park HJ, Lee HY, Park YH, Cho YS. 2008, Cooking
techniques to improve the taste of cooked rice: Optimal
cooking conditions for top rice cultivars, Korean J Food
Cookery Sci 24: 188-197

Han SH, Choi EJ, Oh MS. 2000, A comparative study on cooking
qualities of imported and domestic rices (Chucheongbyeo).
Korean ] Soc Food Sci 16: 91-97

Hong HC, Chung CY, Kim KJ. 2005, Palatability assessment. Korean
J Crop Sci 49(S1): 284-294

Hwang J, Hur WD, Nam GB, Sur DW, Choi KA, Eum SY, Lim SM.
2006, Study on component and quality assessment of
environment-friendly  produced foods, Korea Food Research
Institute Report, pp 69-83

I RIIMEY Aol olslsty SAL FEISY Hln 793

Jang KA, Shin MG, Hong SH, Min BK, Kim K. 1996, Classification
of rice on the basis of sensory properties of cooked rices and
the physicochemical properties of rice starches, Korean J Food
Sci Technol 28(1): 44-52

Juliano BO. 1985. Polysaccharide, proteins, and lipids: In Rice
Chemistry and Technology Juliano BO (ed.), AACC, MN, USA

Jung TY. 2004. Organic farming cyclopedia, Korea Organic Farming
Association, pp 13-33

Kang JR, Kim JT, Beg IY, Kim JI. 2005. Effect of nitrogen fertilizer
rates on rice quality on mid-mountainous area, Korean J Crop
Sai 50: 3740

Khush GS, Paul CM, Delacruz NH, 1997. Rice grain quality
evaluation and improvement at IRRI, p 24 In Proceeding of
workshop on chemical aspects of rice grain quality, Brady NC
ed, TRRI Los Banos Laguna Philippines

Kim DH, Kim HS, 2007. Sensory profiles of cooked rice, including
functional rice and ready-to-eat rice by descriptive analysis,
Korean ] Food Cookery Sci 23(5): 761-769

Kim KH, Joo HK. 1990, Variation of grain quality of rice varieties
grown at different location. Korean J Crop Sci 35 137-145

Kim HY, Kim GY, Lee 1S. 2004. Comparison of cooking properties
between the functionally fortified and regular rices using electric
and pressure cookers, Korean J Food Culture 19: 359-368

Kim SH, Kweon KS. 2003, Pro-environmental agriculture and life,
teaching materials for environment-education, Korea National
Open University Press. pp 199-214

Kim SK, Shin MS, 1996, Effect of water/rice ratio on the
characteristics of cooked rice during storage. J Korean Living Sci
5(1): 81-88

Kim YA, Kim HS. 1998. Microwave cooking rice-The optimum
condition of power level and heating time., Korean J Soc Food
Sci 14: 44-49

Kum JS, Lee CH, Baek KH, Lee SH, Lee HY. 1995, Influence of
cultivar on rice starch and cooking properties, Korean J Food
Sci Technol 27: 365-369

Kwon YW, Lee EW, Lee BW. 1990, Climate, soil and cultural
technology of the areas producing high quality rice in Korea
with emphasis on the difference between Incheon and other
regions. RDA J Crop Sci 33t 291-303

Leach HW, McCowen LD, Schoch TJ. 1959. Structure of the starch
granule, T, Swelling and solubility patterns of starches, Cereal
Chem 36 534-544

Lee EY, Jung JH, Shin HH, Lee SH, Pyun YR, 2000. Studies on

Korean ], Food Cookery Sci. Vol. 29, No, 6(2013)



794  =2(20] -3 - A4

optimum  cooking conditions for commercial continuous  rice
cooker, Korean J Food Sci Technol 32: 9096

Lee SH, Kim MY, Kim HY, KO SH, Shin MS, 2010, Comparison of
rice properties between rice grown under conventional farming
and one grown under ecofriendly farming using hairy vetch, J
Korean Soc Food Sci Nutr 38(11): 1684-1690

Lee §J, Lee YC, Kim SK. 2008. Comparison of cooking properties
between imported and domestic rices according to cooking
method and added water ratio, Korean ] Food Nutr 21(4):
403-469

Lee YJ, Min BK, Shin MG, Sund NK, Kim KO, 1993. Sensory
characteristics of cooked rice stored in an electric rice cooker.
Korean J Food Sci Technol 25(5): 487-493

Li CY, Tsai ML, Tseng KH., 1996. Effect of amylose content on the
rheological property of rice starch, Cereal Chem 73: 415-420

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

Min KC, Kim PJ. 1995. Influence of cultivar on rice cooking
properties, Korean J Food Nutr 8(4): 330-334

Na GS, Lee SK, Kim SY. 2007. Antioxidative effects and quality
characteristics of the rice cultivated by organic farming and
ordinary farming. J Korean Soc Appl Biol Chem 50: 36-41

Oh HS, Lee SS, Patk PS, Jeong HG, Lee SD. 2003. Measuring
consumers' value of head rice using the CVM. Korean J Intl
Agri 15(2): 140-147

Okabe M., 1979. Texture measurement of cooked rice and its
relationship to the eating quality, J Texture Studies 10(2):131-152

Park CE, Kim YS, Park DJ, Park KJ, Kim BK 2011, Pasting and
sensory properties of commercial rice products., Korean J Food
Sci Technol 43(4): 401-406

Park JH, Nam SH, Kim YO, Kwon OD, An KN, 2010. Comparison
of quality, physiochemical and functional property between
organic and conventional rice. J Korean Soc Food Sci Nutr
38(5): 725730

Park §J, Choe EO, Kim Ji, Shin M. 2012, Physicochemical properties
of mung bean starches in different Korea varieties and their gel
textures, Food Sci Biotechnol 20(5): 1359-1365

Rho ES, Ahn SY. 1989, Texture of cooked rice and molecular weight
distribution of rice amylose, Korean J Food Sci Technol 21(4):
486-491

Schoch TJ. 1964, Swelling power and solubility of granular starches,
In Method in Carbohydrate Chemistry, Whistler RL. ed Academic
Press, New York, USA ppl06-108

S 2 F 22 83 A A 297 A 635 (2013)

Shifeng YU, Ma Y, Sun DW. 2010, Effects of freezing rates on
starch retrogradation and textural properties of cooked rice
during storage. Food Sci Technol 43: 1138-1143

Son JR, Kim JH, Lee JI, Youn YH, Kim JK, Hwang HG, Moon HP.
2002, Trend and further research of rice quality evaluation,
Korean J Crop Sci 47: 33-54

Williams PC, Kuzina FD, Hlynka I, 1970. A rapid colorimetric
procedure for estimating the amylose content of starches and
flours. Cereal Chem 47: 411-420

Wong RBK, Lelievre J. 1982, Comparison of the crystallinities of
wheat starches with different swelling capacities, Starch 34
159-161

Yoon MR, Koh HJ, Kang MY. 2008, Variation of properties of lipid
component in rice endosperm affected on palatability, J Korean
Soc Appl Biol Chem 51(3): 207-211

Yun HR, 2007. Propetties of milled, brown and germinated brown
rice flours preparation of poundcake using them, Master Thesis,

Graduate School of Chonnam National University

20139 92 179 A5 2013 99 309 AAHGA); 2013 129 124 A9



