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Comparison of Korean and Japanese Rice Cultivars in Terms of
Physicochemical Properties
(I) The Comparison of Korean and Japanese Rice by NIR and
Chemical Analysis

Hyuk-Il Kim

Dept. of Food Science and Technology, Keimyung University, Daegu, 704-701, Korea

Abstract

A total of 40 Korean and Japanese rice varieties were evaluated for their main chemical components, physical properties,
cooking quality, pasting properties, and instrumental measurements. Based on their quality evaluations, it was concluded that
Korean and Japanese rice varieties were not significantly different in the basic components of NIR (Near Infra Red) data
and the chemical analysis from the uncooked brown and milled rices. Korean rice had a little bit higher protein and amylose
contents but much lower fat acidity than those of Japanese rice from the chemical analysis. From all the data of three
different kinds of NIR methods, Korean and Japanese milled rice were very similar except the taste score. Japanese rice
showed a slightly higher taste score, a little bit higher lightness and whiteness, but lower yellowness and redness than Korean
one. From all those data of NIR and the chemical analysis, Korean and Japanese rices had very similar components except

the fat content.
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Barton 2002, Meullenet et al 2002).
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Table 1. The rice varieties collected for research
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Variety Location Country Note

1 Nampyung Haenam Korea Non-glutinous variety

2 Dongan Jangsung Korea Non-glutinous variety

3 Daesan Changwon Korea Non-glutinous variety

4 Daean Icheon Korea Non-glutinous variety

5 Dongjin Gimhae Korea Non-glutinous variety

6 Odae Cheolwon Korea Non-glutinous variety

7 IImi Naju Korea Non-glutinous variety

8 Ilpoom Asan Korea Non-glutinous variety

9 Choochung Gimpo Korea Non-glutinous variety
10 Hwasung Youngam Korea Non-glutinous variety
11 Joonghwa Danyang Korea Non-glutinous variety
12 Samchun Muju Korea Non-glutinous variety
13 Seohan Chungwon Korea Non-glutinous variety
14 Daejin Samchuck Korea Non-glutinous variety
15 Hwayoung Jinhae Korea Non-glutinous variety
16 Kumnam Hongsung Korea Non-glutinous variety
17 Sindongjin Gunsan Korea Non-glutinous variety
18 Junam Gimchun Korea Non-glutinous variety
19 Hoan Jungup Korea Non-glutinous variety
20 Dongjin Chalbye Dongin Korea Glutinous variety
21 Yechun Hyunmi Yecheon Korea Non-glutinous, commercial variety
22 Cheolwon Hyunmi Cheolwon Korea Non-glutinous, commercial variety
23 Jirisan Hyunmi Jirisan Korea Non-glutinous, commercial variety
24 Yechun Chapsal Yeshun Korea Glutinous, commercial variety
25 Jirisan Chapsal Jirisan Korea Glutinous, commercial variety
26 Jisedai Hiyokumochi Jisedai* Japan Glutinous variety
27 Jisedai Mirenishiki Jisedai Japan Non-glutinous variety
28 Jisedai Soft 158 Jisedai Japan Low amylose variety
29 Jisedai Koshihikari Jisedai Japan Non-glutinous variety
30 Jisedai Nihonmashari Jisedai Japan Non-glutinous variety
31 Jisedai Nipponbare Jisedai Japan Non-glutinous variety
32 Jisedai Dontokoi Jisedai Japan Non-glutinous variety
33 Jisedai Hinohikari Jisedai Japan Non-glutinous variety
34 Jisedai Kinuhikari Jisedai Japan Non-glutinous variety
35 Jisedai Hitohana Jisedai Japan Non-glutinous variety
36 Ibaraki Koshihikari Ibaraki** Japan Non-glutinous variety
37 Ibaraki Yumehitachi Ibaraki Japan Non-glutinous variety
38 Ibaraki Kinuhikari Ibaraki Japan Non-glutinous variety
39 Ibaraki Milkyqueen Ibaraki Japan Low amylose variety
40 Ibaraki Akitakomachi Ibaraki Japan Non-glutinous variety

* Jisedai is not name of location, newly breeded varieties in Japan.
** Ibaraki is location name in Japan.
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al 1981). Table 20 BoFE ule} o], g= &) +7 &
L 132~14.1% Fov], dB &2 135~142%FEA BE
A 87t Aol BEe Fee FE TS R dATh

A2 Rl o]o] = E AoA F HINE B2 AR
ot} Ao iy g2 Ao TR/ wE {3 53
olJdlx vl 8, B, B 2H Tl %S &=t} (Ohtsubo
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e =FE gellA 2o] dize] g & Hay] W&
of 4% TR A FYgrtele] ARE A ©F o ¢

Kobrlob R ESEE

F oA A=zt Tl de] ok o] 2] W AnE
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@3ta d AR thn EeA Ut} (Okadome et al 1999). 3=
A AT JEA mige] AL R G ol9de 7
Ao it EAL & Alojo] BAIFHoR foAQl A
ol gIAITE =4t e Tl &efo] H 6.17% (5.2
3~715%) 24 dBAF o] i hiE ko] 597%
(5.14~6.69%) (Table 2) o ®]3}e 2kt &2 HolULh b=
Ab o] 739 vl gto| Y 7.44%=2A Wael -
6.17%¢] ®lsle] w3t =4k oich Ae) Tl ke
7.15%, Y& M Nipponbare7} 6.69%2A ZH=2] 7173
2 99F 2 Jehilen o] o] (1970)9] Eae}
frAFelTh Wb gkt o 22 ThFol] 5.23%2A 71
ggkor], dEAre]l 79 Dontokoi o] 5.14%2A 714
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27 gkl whH o, ol 2 o A g3ko] Ho dheln F&
Fed dok ofd 2 e FFE VIEo R BRI =3
g gl AL 0~5%: &, 5.1~10.0%: o< 2L 10.1~
20%: <, 20.1~250%: 27}, 25% ©]4): =Loz BRI}
(Juliano & Villareal 1993). o)<} ZFo] Jualiano & Villareal
(1993)2] B-Foll whiz® =4t 259] 383 259 3d&
4 JER 220 Wil () Soft 158: 9.43%, 1 Milkyqueen:
7.00%)°0] m$- e ol Z o ~ FES sl on, U 2E
S 25U o2 o~ S VA1 Y-S B FUCh
2ZF0] dEA o9 e ol 2 9 ~ RS- XY &S A9
sm Al o] oldzer FFL 139~173%HT
16.3%), ¥ o] L&A Ae] A= 13.5~17.1%(H T 15.3%)
E2A FFA o] F ¢ w2 oldz e~ FEH1.0%)E 7HA
o HAH R o] A ghx HWd o] dE Wy
FEET 20%3 % o] B A2 Yesou d2o A
= A oPEE2 2% XTI A 50)7] Wil 238 Ul
A AAFE 1.0% B E9] 2ol o] &ulE vla gho] 2 A9
o} 3Hge] A9 2F9) T FL& -0.50%} -0.34%, 1Z2]
A o] -0.94%, 1589] 3+ Fo] 1.23% FTHTable 2).
og7lol A EAZE - g ol z oA ik =3 "o walt
A el g H F ASS Felstedof gt

et e A9, d84F el Hato] 1593 mg
KOH/100 g d.w. flour <19 ¥]3}] 3+=4F wigo] -2 9.71
mg KOH/100g d.w. flour 2 3}8}2 Q1 BXAgE S|4 718 &
o] 2 HAF o} BAACE(p<0.05) B A7 HFTk
zlojzt gloka vgith o] A 3EK38.9~165 mg
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Table 2. Main chemical component of milled Korean and Japanese rices
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Korean White Rice Moisture(%) Protein(%) Amylose(%s) O};;tl Oag;d‘;yw. foun) (BUZA:KII."S;M)
1) Nampyung 13.96 6.87 15.11 5.7 0.186
2) Dongan 13.84 5.70 15.15 8.8 0.177
3) Daesan 13.58 5.84 15.40 7.9 0.265
4) Daean 13.42 7.15 13.87 15.7 0.344
5) Dongjin 13.53 5.97 17.00 13.9 0.603
6) Odae 13.34 6.12 16.72 10.6 0.302
7) Ilmi 13.64 5.81 17.17 7.9 0.467
8) Ilpoom 13.70 5.77 16.88 5.7 0.219
9) Choochung 13.29 5.78 16.47 3.7 0.269
10) Hwasung 13.63 6.41 14.53 18.0 0.245
11) Joonghwa 13.31 6.18 16.76 3.9 0.162
12) Samcheon 13.22 6.83 17.33 7.5 0.341
13) Seohan 13.82 6.06 15.56 8.3 0.171
14) Daejin 13.68 6.29 16.43 13.0 0.215
15) Hwayoung 13.63 6.02 16.72 5.1 0.160
16) Kumnam 14.08 6.08 16.80 10.1 0.275
17) Sindongjin 13.62 5.75 16.59 4.1 0.336
18) Junam 13.58 5.23 17.05 47 0.337
19) Hoan 13.43 6.93 17.25 6.7 0.250
20) C-Yechun Hyunmi 13.61 6.00 17.25 14.0 0.384
21) C-Cheolwon Hyunmi 13.52 6.52 15.81 11.9 0.400
22) C-Jirisan Hyunmi 13.73 6.45 16.84 26.5 0.314
Mean 13.60 6.17 16.30 9.71 0.292
Std. 0.22 0.46 0.94 5.40 0.108
Max 14.08 7.15 17.33 26.48 0.603
Min. 13.22 5.23 13.87 3.70 0.160
Korean Waxy Rice
23) C-Yechun Chapsal 13.61 6.74 -0.50 100.2 0.376
24) C-Jirisan Chapsal 13.55 8.77 1.23 99.8 0.455
25) Dongjin Chalbye 13.15 6.80 -0.34 38.9 0.456
Mean 13.44 744 0.13 79.62 0.429
Std. 0.25 1.15 0.95 35.28 0.046
Japanese White Rice
1) J*. Mirenishiki 14.08 6.25 15.52 17.2 0.340
2) 1. Soft 158 14.17 6.14 943 47.2 0418
3) J. Koshihikari 14.18 5.31 15.19 19.8 0.297
4) J. Nihonmashari 13.85 6.04 16.02 31.2 0.582
5) J. Nipponbare 13.76 6.69 16.76 154 0.271
6) J. Dontokoi 14.11 5.14 14.33 15.1 0.229
7 J. Hinohikari 13.58 5.28 14.70 7.5 0.257
8) J. Kinuhikari 14.05 5.44 16.22 7.8 0.221
9) J. Hitohana 13.69 597 17.05 13.6 0.261
10) I*. Koshihikari 13.75 6.28 15.73 8.8 0.241
11) L. Yumehitachi 13.52 6.03 1412 8.5 0.245
12) I. Kinuhikari 14.02 6.18 14.57 11.9 0.211
13) 1. Milkyqueen 13.80 6.50 7.00 12.6 0.212
14) 1. Akitakomachi 13.94 6.39 13.54 6.3 0.222
Mean 13.89 5.97 14.30 15.93 0.286
Std. 0.21 0.49 2.81 11.09 0.102
Max 14.18 6.69 17.05 47.24 0.582
Min 13.52 5.14 7.00 6.30 0.211
Japanese Waxy Rice
15) J. Hiyokumochi 14.96 5.93 -0.91 165.0 0.467
p-value 0.0004 0.2438 0.0210 0.0681 0.8748

p-value is the probability of rejecting a null hypothesis with the observed value of a given test statistic.

J*: Jisedai, I*: Ibaraki.



140 ZA
KOH/100 g d.w. flour)o] 4ol vjte] vj$- ¥ Fh& Ho
FR2em ol Uyen et al(2001)2] A3} AT

Hel ool FE o] Zoht Hol Az A9
AR 7FstAY REY FoE HE] A £
o $FAQ IS ) =3 AEo duAA i) 3
TEQ 2 APAZ ml$ F83 8o 713t wE
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ARAT & BAFUAT dvle] 3% Ee] #AE Fig
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AAASE Kett 437} *=0.80082 7} ¥=9kond Shimadzu
9] A9 P=06831, Satakee] 7% r’=0.5983°]%).0H(Fig. 3),
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7} 1’=0.5494, Shimadzurle] A7} P=0.53428 SAFsl9o1}t
TR H|3le] BYegkel AYAFE o] FUKFig 4). 3
HE o] gt Aot Fwt Fof vt A4E A 2 An dnly
9= Kett(r*=0.5853), Satake(r’=0.5540), Shimadzu(r’= 0.5238)
2 AR ZX7E AL AR tHFg. 5). WY H$e=
KettAle] NIR% HZF ot Hole] ARAFE r'= 06039,
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%A 71419 3 BAZE 7P ke, ol THEIA)
ettt a2y ol 2 e 29} Akt 31EkaQl B gkw)
NIR &3 gko] A9 o3 FABAE By Fx] B
& 1Eog FAIBIA| &t ol o2 NR 71715
AZ Alel| obd 2 e FHeka) X|hite] etd B ghs &
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Table 3. Proximate analysis and taste score of Korean and Japanese brown and white rices by three different NIR

machines
Brown Rice

Shimadzu Moisture Protein Amylose Fatty acid Taste Score
Korea 13.70+0.31 6.82+0.45 24.25+0.53 5.00+0.00 61.13+2.38
Japan 14.04+0.38 6.84+0.41 23.74+0.70 5.00+0.00 64.21+3.75
p-value 0.082 0.9237 0.0273 - 0.0127

Satake Moisture Protein Amylose Fatty acid Taste Score
Korea 13.44+0.47 7.59+0.49 19.24+0.36 15.11+2.03 73.45+3.74
Japan 14.28+0.64 7.30£0.35 18.89+0.38 14.24+1.94 77.00+4.10
p-value 0.0004 0.0464 0.0114 0.2071 0.0145

Kett Moisture Protein Amylose Fatty acid Quality Value
Korea 13.90+0.34 7.75+0.44 18.87+0.13 25.57+0.67 66.30+2.40
Japan 14.28+0.29 7.48+0.44 19.00+0.20 26.25+1.16 67.43+2.31
p-value 0.0009 0.0786 0.0514 0.0584 0.1682

White Rice

Shimadzu Moisture Protein Amylose Fatty acid* Taste Score
Korea 13.54+0.26 8.72+0.42 20.18+0.28 - 52.45+1.84
Japan 13.79+0.27 8.55+0.46 20.31+0.33 - 54.29+2.55
p-value 0.0103 0.2777 0.2349 - 0.0300

Satake Moisture Protein Amylose Fatty acid Taste Score
Korea 13.39+0.37 6.83+0.42 19.47+0.43 - 71.14+4.54
Japan 13.78+0.38 6.86+0.44 19.56+0.41 - 70.21+4.51
p-value 0.0058 0.8660 0.5408 - 0.5556

Kett Moisture Protein Amylose Fatty acid Quality Value
Korea 14.45+0.30 8.67+0.40 19.7710.15 - 60.77+2.07
Japan 14.70+0.30 8.25£0.51 19.89+0.17 - 63.29+2.70
p-value 0.5178 0.0151 0.0523 - 0.0069

p-value is the probability of rejecting a null hypothesis with the observed value of a given test statistic.
*Fatty acid of white rice can not be determined by the NIR method.
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Table 4. Color difference and whiteness of Korean and
Japanese white rices

Minolta color meter
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Table 5. Correlation between amylose and protein
content with lightness, redness, yellowness, and whiteness
(r-value)

Korean Japanese

Korean White Rice L a* b* Whiteness
1) Nampyung 752 011  17.8 39.3
2) Dongan 773 -043 16.3 43.6
3) Daesan 75.5 0.22 18.7 38.7
4) Daean 74.6 0.21 19.0 36.9
5) Dongjin 75.4 0.28 17.7 394
6) Odae 75.2 -0.16 18.2 38.6
7) lmi 75.2 0.08 174 389
8) Ilpoom 76.6 -0.30 17.6 40.6
9) Choochung 754 -0.23 18.1 388
10) Hwasung 75.0 0.31 17.9 38.3
11) Joonghwa 75.8 -0.12 18.5 39.8
12) Samchun 754 0.26 18.1 38.6
13) Seohan 75.1 0.01 18.0 38.8
14) Daejin 75.2 0.22 18.1 38.5
15) Hwayoung 77.2 -0.62 16.4 42.7
16) Gumnam 74.4 -0.03 17.4 37.9
17) Sindongjin 76.1 -0.52 16.9 40.7
18) Joonam 76.4 -0.33 17.2 41.0
19) Hoan 75.7 0.07 18.3 39.1
20) C-Yecheon Hyunmi 75.2 0.27 18.3 383
21) C-Cheolwon Hyunmi  75.1 0.40 183 38.1
22) CHlirisan Hyunmi 75.1 0.22 17.5 387
Mean 75.6 -0.01 17.8 39.3
Std. 0.81 0.29 0.68 1.6
Max 77.8 0.40 19.0 43.6
Min 74.4 -0.62 16.3 36.9
Korean Waxy Rice
23) C-Yecheon Chapsal 80.4 0.84 17.0 475
24) C-Jirisan Chapsal 81.0 0.67 16.4 475
25) Dongjin Chalbye 82.7 -0.04 15.0 51.2
Mean 81.4 0.49 16.1 48.7
Std. 1.21 0.47 1.00 2.1
*C-:Commercial Product
Japanese White Rice
1) J. Mirenishiki 76.2 -0.41 17.1 40.8
2) J. Soft 158 74.7 0.35 174 38.6
3) J. Koshihikari 75.6 -0.06 17.1 394
4) J. Nihonmasari 76.0 0.35 17.2 39.8
5) J. Nipponbare 77.5 -0.08 16.6 42.7
6) J. Dontokoi 76.7 -0.50 16.7 41.5
7) J. Hinohikari 76.3 -0.45 17.2 40.6
8) J. Kinuhikari 75.7 -0.93 16.4 412
9) J. Hitohana 77.1 0.11 17.1 41.6
10) 1. Koshihikari 76.1 -0.68 17.1 41.2
11) I. Yumehitachi 75.7 -0.69 17.6 40.2
12) 1. Kinuhikari 75.9 -0.83 16.8 40.5
13) I. Milkyqueen 77.1 -0.14 17.6 41.0
14) 1. Akitakomachi 753 -0.61 17.5 39.7
Mean 76.1 -0.33 17.1 40.6
Std. 0.76 0.42 0.36 1.0
Max 77.5 0.35 17.6 2.7
Min 74.7 -0.93 16.4 38.6
Japanese Waxy Rice
15) J. Hiyokumochi: 82.7 0.24 15.0 522
p-value 0.0440 0.0237 0.0003 0.0052

p-value is the probability of rejecting a null hypothesis with the
observed value of a given test statistic.
L: Lightness, a*: Yellowness, b*: Redness.

Parameter All rice rice
Amylose: Lightness -0.84 -090 -072
Amylose: Redness -036 -049 -0.39
Amylose: Yellowness 0.56 0.59 0.50
Amylose: Whiteness -082 -087 -071
Amylose Lightness: Redness 0.18 0.17 0.34
Amylose Lightness: Yellowness -078 -081 -0.83
Amylose Lightness: Whiteness 0.99 0.99 098
Amylose Redness: Yellowness 022 021 -015
Amylos? Redness: Whiteness 0.09 0.10 0.24
Amylose Yellowness: Whiteness -084 -085 -0.89
Protein: Lightness 0.29 0.42 0.04
Protein: Redness 0.49 0.61 0.14
Protein: Yellowness 0.06 -0.12 0.21
Protein: Whiteness 0.22 0.36 0.02
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