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Comparison of Korean and Japanese Rice Cultivars in Terms of
Physicochemical Properties
(I1) The Comparison of Korean and Japanese Rice by Amylose Content and
Cooking Characteristics

Hyuk-I1 Kim

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

Abstract

From the cooking data, Japanese rice showed higher water uptake but lower expansion volume, pH and Iodine blue value
than thoese of Korean rice. Japanese rice had higher maximum viscosity, breakdown viscosity and pasting temperature but
lower final viscosity and setback viscosity than those of Korean rice by RVA analysis. Japanese rice had higher LC (low
compression) hardness, LC stickiness and HC (high compression) stickiness, LC balance and HC balance, but had lower HC
hardness and thickness in the tensipresser data. Also Japanese rice had higher stickiness and balance, and lower hardness
from the texturometer analysis. Japanese rice showed higher a cooked taste score than that of the Satake cooked taste machine.
The various mean values of Japanese rice after cooking showed better cooking characteristics than the Korean rice. These
results might be caused because Japanese rice had a little lower amylose and protein content, but higher fat acidity content.

Key words : Rice, amylose, pasting, tensipresser, texturometer.
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tje] E4& @ ojdz o~ dFoz BN UE
g, ol HuE Fo] 43 Ao 875 A Av] §4%=
42 WA vk Bt whe] A7k &) 90%0]4-2
AABEAL e AR M FH+E2 S-/T A7
AEY oz e~ ¥, 33444, A A5, 4287 $9=
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' Corresponding author :
E-mail: fikim@kmu.ac.kr

Hyuk-Il Kim, Tel: 053-580-5541,

BANE 95 ke Qe BT ofdze s Yol B
252 AvE By J34 L =9rHKang et al 1994, 1995).
SEl} A (B, SEE)E A dolka s ek
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Aee G oFazesst cllzgue S4o] oS A
2 v 4 A 724 4P $2o) SYH sa]
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2 02 oluzes PP BE FT7e FLY oS
FHA] Askel AEKim HI 2004004 35} 93 2
(40F)E dviet Wme] 712U JdS ERsta At A
o BeHel 547 BeHel S4E Avuskon] Eu
A Aol 714 2 B2 olAE ok e §3 3
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vk To] E2lFQ BAS AnEa gt Table 1. Cooking characteristics of Korean and Japa-

nese rices
of 51 uitq Water  Expanded Iodine
Korean White Rice uptake  volume l:i{oe()fsoolou(t)iko:d blue
io (%) (cc) value
1. XHE 3&' =x ratio (
< 1) Nampyung 361 379 6.52 0.32
AR(Kim HI 2004)s} npaislx) 2 Age] Apgat a2k 2) Dongan 362 382 6.77 032
& 3% ok 19%9) W 139 WHEY BAZ A ) poort jol O
Aol A 2002'@ 5o £F B5), 35 AlHE 2 H&HH = 5) Dongjin 354 36.5 6.84 034
D, AR D, 239 AR FA FAAY, A (5 e S O I o
I B/ E R A A Y R nlEA 2002@ 8) Iipoom 379 383 6.67 035
590 79), LQRAL 2L 1420 Pz 159 342 2001 133 Choochung po T A S
. ung . . .
A AE A S(YE FF A EG T2 20029 69 EHE AL 1) Joongwha 431 413 6.32 0.46
235IATHA R Table 1). A|ZE-L A|&3}7] Hof| 4°Coll A& 12) Samchun 359 36.8 6.43 0.27
- s oo L 13) Seohan 383 384 6.44 0.28
AdstRon £ Ao AA +7 FFS FAH 8] 9 14) Daejin 388 39.4 6.48 0.33
sl 4B YA O T 14%2 2SI = T Wu)ze] & 15) Hwayoung 387 413 6.54 032
3 Ve SR R L T @ g0 0T W vi oo
o 10%(=4E) B =% 90%E st tE FAq] A} 18) Joonam 364 37.1 6.52 0.32
23] 98l 7152 81 dlolE UDY Cyclone mill(UDY ;(9); 2020 heon Hyonmi ggg o ggj o
' o o _ . . .
Corp., Ft. Collins, Co. US.A)S A}8-3l5t}h 21) I?I-Cheo_lwon 358 371 6.62 0.8
[yunmi
) 22) C-Jirisan Hyunmi 371 37.7 6.54 0.29
2. AlEYd Mean 376 38.6 6.57 033
SD 19 14 0.14 0.05
Max. 431 413 6.84 0.46
1) WHojo| Zut EAM Min. 354 36.5 6.32 0.25
FE 5242 Batcher (Batcher et al 1956)°l A3t S g3 ¢ yecheon Chapsal e Waxyzl;.lge 656 0.9
A =Yt WUl 74 Hog & FAA 8ol AE A 24) C-lirisan Chapsal 365 31.6 6.57 0.09
A @ 58 g9l Wuiholz] ol A A F A F P DonemCulye 43 TS 6 0%
= 4339 AHA} Gl B2 Fol| 200 mLe] WA ¥ F SD 25 4.4 0.10 0.00
160 g94 Ze=2 Ro ) o H)A=S @7]%}.{.5\_0“ 2 917 *C-:Commercial Product : :
o mosm Ao us . 5 3 b Japanese White Rice
o= 75 mL S/RTE AVukEo] Hot 3 Fo FHukgith 1) J. Mirenishishiki 405 37.4 6.02 027
Fut Fof| BAF o] BAIE Ao FHut Ao Fd S ‘;‘; ; I'S(Oﬁhilhl?l‘:aﬁ 23? 23-‘9‘ g;‘s‘ 8;
= . - - . 0s. . . .
G TEEFTE(water uptake ratio WUR)E 7153818, HW 4§ Njhonmasari 404 417 6.25 030
Fo] A o] MZ ThE 439 Zo]E Ao} B B 5) J. Nipponbare 375 38.0 6.41 030
' 2 B . 6) J. Dontokoi 394 377 6.45 0.26
(expanded volume: EV=nrh) 2 EA|slEon, g o= AA Zk 7) 1. Hinohikari 192 366 6.52 023
(iodine blue value:IBV)-E F3}7] Ysld, vjA ] Y oJH & 8) J. Kinuhikari 378 365 6.47 0.28
T EYS F 0wl ¥ S F B SREZ A [ pCER L 0 B8 el 0
3O A SEAVCIAZ Z E7F Fo pHE 43 T 11) I. Yumehitachi 418 376 6.48 038
& Inle 98 W0nL 8 Foam ln.onie s [ Ko n %0 % o
o o . queen . . .
= g3 2 mLe] HCIE 71§ ¥ EA7RA] 843tk 4&  14) I Akitakomachi 382 38.8 6.59 030
25°C, 20871 vhx] Fol), 600 nmZ 2 ¥ £33 % 7| (Hitachi g’IDean 3?; 3514-(3) 6.41 8(2)2
. . 0.17 .
2010, Japan)oll X EF+E B 2351 FH % (absorbance) Max. 418 417 6.59 0.38
2 233 & BF I &gl BVE T3tk E 2 Min. 375 36.5 6.02 0.14
- - Japanese Waxy Rice
L = B Q. =]
e M2 0E ARE A BEdle B3 Teh 15) J. Hiyokumochi 300 310 6.07 0.08
p-value 0.0061  0.1984  0.0076 _ 0.0053

2) Ho|o} =3} §4

p-value is the probability of rejecting a null hypothesis with the
observed value of a given test statistic.
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Rapid-Visco-Analyzer(RVA) model 3D(Newport Scientific
Pty., Ltd., Warriewood, New South Wales, Australia)& A}-8-3}
o} wivjo] §3} EAQS AP A8 (35 )8 T 4%
o] gew AT ¢E RVA EFu|F  £7|(Newport
Scientific Pty., Ltd.)ol] @1 J-&&9] FA7} 28 go] HA &
£ 7psted ZA3r} Toyoshima et al(1997)o)] 2]3te] 24
A 7187 7 Aol &E o] &-8te] St Al &= RVA
o] 2Ed] 1 50T 93TE (50T 1% 18l 48
Fo 93°Col galAl 2H)ste] 93TAlA 783 FRISHA &
F 93TeoM SOC7HA] 42 AeA ¥z F 50ColA 383t
FAAZ F FEAAG Qo AAERFE HUHE
(maximum viscosity: peak viscosity), & 4% Z(minimum
viscosity), L2]3 ZZFH % (final viscosity), setback, B3| %=
(breakdown), 5.3} 7IA] % (pasting temperature), “12] 31 3]
NHE =2 AL (peak time) T& TIHATH

3) Fgt =

10 go] #v|(14% & B o= At 16 g9 S/HTE
G E 711 T8 AE 55 mm, of £ A F 40 mm,
Eo] 55 mm)el] ¥& F £ XN Fol) A2 TR SHNES
23921 A7) 5H4(Model RC183, Toshiba Co., Ltd., Japan)©]
Yt AN F 58 SEE W 40}04 T R A= o
2 gAERSE: dRuE XY RS 399 718 EF
3] st Fol AE)Z 9 FES 2 grerh Hwo]

¢ o, A|RE petri-dishol] $3 F WA ZekrE B
Rl 4 F 3717t BoE s EeaE 8714 ¥ Foll 24]
ZH 3225 T)NA R o) o 22 BEH, N1AHY
E4& EAsi

ol 2alx 54

(1) HAIZHME o|B3t &H

Tensipresser (My Boy System, Taketomo Electric Co.,
Tokyo, Japan)E A}-8-3t4] §F2} 25%% W& 43 Hl2E (low
compression test: LCT), 43 90%E < 4& B AE(high
compression test: HCT)E #ut & 3} 3 42 7R 2 23
EX& 2% 3} tHOkatodome et al 1999, 2001). ©] =43-&
25% StHabel| o) 8te] whgE(surface layer)T 90% &tol} o] 5}
of AA LS FH B4 FRAAT 2% YHO Pt
T WS e 15% oz atd 3A o) WH(Okadome
et al 1996)c]] B]3}e] 73 =(hardness)?} 7 4] (stickiness)©] $-
F3HE Bk 90% G2 B @ o] ke AlE
A o] 5= otk (Tsuji S 1981). W & ¢-& WA 77
o] 25%2. & & thE ThA] 90%E A&t ool plungerel
£ & 6.0 mm/so]r, Hoj A FA(maximum load cel)=
10 kgfolm, $+2+-8-(compression rate) 25%%} 90%A T} &4

(2) HAERO|EE 0|8 &Y

I T2 Hylk 3(H 9 Wby -2 tensipresser I U)o &
A BAe ot 34-E& Al&3le Texturometer(Zenken
Co., Tokyo, Japan) HHH-& Al-8-89 tHOkabe M 1979). Wt
3GE ol &3t FH e FH Y AL v 2k 202
o 2 Ate]EE S o)A &b, Hdl Ao FAE 25 kef; Al
g9}o] 7}A(clearance) 0.2 mm, 1851 AR &3 Al9] &
TE 25CE 339tk 23L& 4 s 2 sHE S35
T A A Aol ZollA] ke 3] A(positive peaks: Hi)E 2%
(hardness), =2] 3] F(negative peaks: -H;)¥= 7 ZHJ (stickiness)
o2 B¥sUh T8 %( balance degree (-Hi/Hy)= w2
7Hpalatability evaluation)of] Zg3stctn RSt} (Okado-
me et al 2002). & WHo 2 T WA Ao|ZoA )2 7
A(th), €9 FJA(H), 2z vF FGrid L 3=
(-H/H)E 73Tt

3. ot X <~(Taste Score)

GE ALELA FAlelA] Hu] H2=E 7]A(taste analyzer)
1980 dtiol] &e} NIR 7157 Eeisiaac] £4 549
128 AdAANAA N2 AuE SF 3 71AE Hdst
Gk o] Anl £37)7)= NRAA 2L do|sl(@ 3, +
B, opd 2o Ahel #5AL tlolEE v 3 £
A H(multiple regression analysis) 2.2 A|ZH 7]7]o|t}. ¥in|
o] #ul ZTo] ubs AH43lele 7T 2E Satake Rice Taste
Analyzer (RINBOI1A, Hiroshima, Japan)E A}-£-3}G ). ¥]u] 20
g7 30 mL FF/FE 479 713 ¥ AE 55 mm, °}
P BB & 40 mm, E°] 55 mm)o] FolA 1A 71 &

A 7)8+<(SR-ULH18, National Co., Ltd., Japan)of]A] kol A @
e wlst o] £ 2o] WAGINE: TFF TY; RS
399} 379 Slsjed $E& F48R @) Fete] Fol Al
E AT 9 FEE ST Ade] E ¢ Fol, RS
petri-dishol] 70 Thol, ARE A PR e Feay
220l 4 F 2717 DoAHE Bekaw g710) g 5o 2
AZE 2325C)oll A whR] Foll Satake Bt EA17| oA S48t
Ak 4719 BE A|5E 3% vHE Fof Ha g Alstd
BAHE AU

=
=

N

4. EAXz

Excelg ol &3t} BT, REAAL, ), HAage A&t

on, g=hAk Mol o} YA Wiv] o] M 237te] o)A o]
T HAEZ7) 95 Student's t-testS T33Th
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1. A
drel A$e @el AW F FA 2ol Bacherd
(Batcher et al 1956)2 A}&3lt} o] A|EWA FQ3F 24

).

£ B3 B.9)(expanded volume: EV), $-7-&<8(water uptake
ratioo WUR), 28|11 £2= A Zkiodine blue value: IBV),
Zhe] H(residual liquid)e] pH Fo|th. &e] T/l mepr] ¢
¥ E57 et e dREe 4 el 1 Aot FFe
Aol vt o] B FEE 5t AoE gelA it
zg Al & 17544 " fr(swelling)> FH 2 o] Frof =™
5 AFe = A ok g A Ut &
o] W] A% ?-E— EFEE T 391% (375~415%)°]
= W 375% (354~431%) (Table 1)AT}.
9] F3Fol 431%= 7]'78* =3 2] §ae]
%%‘ —‘ML 3 38.0 cm’(36.5 cm’ ~41.7 em) 2.2 3 F
o] HF 386 cm’(36.5 cm’~41.3 em)ol] H]Ble] HutH o
o 3 1,1,4# e ot Aol ZA] &gt 3ol 9
2] Hjgle] B BAES UEhe o8 HotA —"“ﬁﬂ%
o] AL 797} olubie opdZ o~ FHe BAV} e
o2 BRItk FHuk Fo] FA | Ao ohd 2 9 2 ko] "H
$ & %S Uil = Ao E HodAY, 2 ofdm e~ g
ZFo Af o B2 788 Fste A o B2 93-S
she Aos geiA slert ¥ Agael Foke & e
vgith 3k 38 FollA] B2 Anrl o2 e R F

.1

59 9% 232 Vel 2] 2 zgwu 559
e AW 571 itk @2 W) A 2= A glo|
B 03391 whE A& miae] A9 0270 ﬂ ol obd

2o~ g uf - BAE A5E Aridtt = g 7
T ofdZ e kIt BVS] g BA r ko] 0.86, &
& ige] 7% 0.83(Table 50Ut A 23| AAlE old =
22 Sgo| webA color meterd AME3 ATe] #HE
(lightness)s} WA (whiteness) 54 A} Bolal % 7] 2t
o} F2 Fo] FRVAE HERIT: e oPdRe s A
o] F24F Wet WAEr} dold S ofn|git} (Table 5).
FHutel o] pHE LEA4T 2(pH 6.41)01ut F=14F 2H(pH 6.57)°]
Z Aol glovt BAA A & {28(p<0.05)9] =}ol7t
A=t

o) st £ FRE 9 whe] Hulo & FFE nA|
7] W& Z38t AlEE P Fart v AEHe=
Brabender viscoamylography & A}-&-8lo] &2 53} A2
= (pasting temperature), setback £4-2- &9ith 121} o] W

d Kot ot REBERE,

He Be 4o A EE AMESto]of ol 4o 83k= AlRt
| 2w, 71719] gko] vlsths BAo] glojA Zefolle &5
2] CSIRO Wheat Resezarch Unit and Bread Research Institute A}
2] Rapid-Visco-Analyzer(RVA)7} o] £H T} o] 71718 F30
A} o] sprout damaze® Lolfr] fsle] A 7]7]o]th
(Ross et al 1987). RVAE ©]|&-& A&7} HE F/AEY =
g EAE 73 g7 (Walker et al 1988)9]] 2]5}'H apparent
amylose content(AAC) 7} A5+ 2]ule] H7lel] X EZ o] o]
HATE diEol & A4 o] gl Aol ofEEask
(Tani et al 1969, Chikubu et al 1983, 1985)9} RVA Hb#(Fuwa
et al 1994, Toyoshima et al 1997)9|A] & H HAS B
Fth. T212] RV A WhHoA Kt} 19973 Toyosshima et al
o] who] ojg] glo TS A, 199539 RVA ¥ o]
AACCe] FHd & 2 Sz AT £&
E; A E(peak viscosity)= AE A7 44 EHES on|
ghet =t giake] ol A E(maximum viscosity)S] gk
£ 329.90 RVU(287.00~360.92 RVU)RIH] 8] 5ted LXE Ak =]
2ol Ao Axe] HT-L 355.57 RVU (336.42~379.67 RVU)
Z gt gl wiste] dEA fde] O & & Ho A
= HFghS JeRNQckTable 2). Yubsd o2 #F 4 E(final
viscosity)E WZhA|2| x=3lo AAZCtn IEA dow, &
o A% bz e Pgo] woul HEF AEE £ AL

A Uk =] HF HEe| Ha ke 270.80 RVU©]
o, dEgo] P HFHEE 260.76 RVUR EAIHc2E
k=t Zhof] G-ol(H-2lgk p<0.05) SR & FA|T 27t ==
g, ol & =4k Bol old 7 9 & Flafo] dEAL AHT} =2
ZAo] JkE u|R Aoz AT} (Table 5). H 1 H =9} o}
A2 o Fapvte] e =34 &) ¢ =096, d&
b g e =047 B FHBAE, B HF 29t
old 2o~ grggte] FAE it Aol A =093, 2
A ge] 739 0922 vi§- 5L o 4FHAE EA £
o, F9P@E<0.05)% 2o FArt (Table 5). &3 H=gk
(breakdown viscosity)2 22] A$ & By IA=gE 7
AL7F 68 gto] Y AR €84 Ak Uyen et al 2001).
A&t e A9 B 37 F=7} 20012 RVUE =4t
dge] Hit 57 =<l 177.81 RVU K} £3kom B4
o2 $oAe A dckp<0.05) (Table 2). obd = o~ SHekz}
53 Hx ghe] AT8A L @5 do| 0852 2 JaT
AE BHoj & Wb dE A2 042 P2 E AABAE
Ho] A Balgch o] AT w| S AW} o3 d
2 2 27k 14AA AR Fol Aole] FskE ol
ohd7t AZHET) Setback HES A @A W (FR
118.63 RVU)°] L4t 91 (- 105.31 RVU)el| vsle] &2
Ao Ho} s} 223 e Zoleke ool FFsdich 53}

[+
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Table 2. Pasting characteristics of Korean and Japanese rices

5 49 92 e 28R 54 AT

149

Maximum Breakdown Final Setback Pasting
Korean White Rice viscosity viscosity viscosity viscosity temp.
RVU) (RVU) (RVU) (RVU) ()
1) Nampyung 334.21 165.88 289.25 120.92 71.03
2) Dongan 331.75 183.00 271.88 123.13 70.00
3) Daesan 329.08 181.29 263.67 115.88 69.68
4) Daean 322.00 159.75 291.58 129.33 71.03
5) Dongjin 327.33 205.67 234,58 112.92 70.70
6) Odae 313.17 167.04 258.38 112.25 69.33
7) Ilmi 360.92 210.54 266.79 116.42 70.80
8) Ilpoom 328.79 168.67 278.50 118.38 69.65
9) Choochung 339.50 185.25 270.63 116.38 70.70
10) Hwasung 34442 197.04 268.67 121.29 71.30
11) Joonghwa 337.25 157.21 307.58 127.54 71.00
12) Samchun 309.88 133.75 308.13 132.00 70.28
13) Seohan 331.75 192.08 250.83 111.17 71.03
14) Daejin 326.21 145.88 310.63 130.29 70.03
15) Hwayoung 335.17 171.67 280.17 116.67 70.75
16) Kumnam 347.54 237.63 210.54 100.63 71.15
17) Sindongjin 346.42 194.83 264.42 112.83 69.28
18) Joonam 337.04 182.33 272.75 116.75 69.05
19) Hoan 287.00 156.71 247.13 116.83 71.43
20) C-Yechun Hyunmi 312.08 167.42 264.58 119.92 69.43
21) C-Cheolwon Hyunmi 316.75 160.25 271.04 114.63 70.73
22) C-Jirisan Hyunmi 340.04 187.96 275.92 123.83 70.63
Mean 329.92 177.81 270.80 118.63 70.41
SD 15.75 23.36 23.39 7.24 0.73
Max. 360.92 237.63 310.63 132.00 71.43
Min, 287.00 133.75 210.54 100.63 69.05
Korean Waxy Rice
23) C-Yechun Chapsal 105.50 68.67 57.04 20.21 68.50
24) C-Jirisan Chapsal 70.83 39.00 51.67 19.83 72.28
25) Dongjin Chalbye 110.17 67.71 63.83 21.38 69.70
Mean 95.50 58.46 57.51 20.47 70.16
SD 21.49 16.86 6.10 0.80 1.93
Japanese White Rice
1) J. Mirenishiki 336.42 161.63 291.85 117.04 71.15
2) J. Soft 158 379.67 246.79 208.21 7533 70.78
3) J. Koshihikari 367.25 240.79 222.38 95.92 71.40
4) J. Nihonmasari 336.46 202.42 244.36 110.33 70.80
5) J. Nipponbare 343.42 174.71 291.08 122.38 71.43
6) 1. Dontokoi 378.13 226.83 253.25 101.96 7145
7) J. Hinohikari 363.33 197.50 283.92 118.08 69.40
8) J. Kinuhikari 367.25 203.13 271.71 107.58 71.18
9) J. Hitohana 342.25 167.04 312.38 137.17 70.73
10) 1. Koshihikari 34742 203.79 245.42 101.79 70.30
11) 1. Yumebhitachi 337.79 166.21 278.29 106.71 7035
12) I. Kinuhikari 365.04 186.29 291.88 113.13 70.43
13) 1. Milkyqueen 367.25 239.63 192.54 64.92 71.50
14) 1. Akitakomachi 346.38 184.92 263.46 102.00 70.63
Mean 355.57 200.12 260.76 105.31 70.82
SD 15.62 29.00 35.01 18.30 0.59
Max. 379.67 246.79 312.38 137.17 71.50
Min 336.42 161.63 192.54 64.92 69.40
Japanese Waxy Rice
15) J. Hiyokomochi 96.46 61.33 51.29 16.17 67.43
p-value 0.0000 0.0236 0.3549 0.0197 0.0705

p-value is the probability of rejecting a null hypothesis with the observed value of a given test statistic.
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LEE dEshe pasting SE(EIVIA LB)9 FSE BF
B =009 ol e G35 A HRUAE B
77 B AR W] 0652 o= He AT B
A7t QIEk o2 e Fste] 4BUAL E JFE B
o F Ragor} A% 2 RVU 23] f2w QB
el ze] B4 @A Wl 2 549 HrlolA B
g 23 e B9l 49 & 5 Itk s34 exe

EPAQ 547 =& FBBATE Sl dEA JriUyen et-

al 2001). E3PHA] L5271 70°C ©]31R] A$E g, 70T to
74C 9 BAee F1E 2 o B2 AR ERUH Ed
(Uyen et al 2001). Sj28 2%9] A9 a4 94(70.41C)
ojuf YA g1(70.82C)0 - fAtEIR o F v 2
o] &5 Uyen & (2001)°] F33k 53+ =9 pasting &=
W fom F= ] 78 (p<0.05)% ATk (Table 2). 3
Bo] AY RE A 549 e P v)gie] 84 @
e Ho] FAEY ol otz £84 RS dH &
< opdzHY o 7|Igtta AZtET) (Table 2).

3. Fdt & el =2

2
Jm
0x

1) HAZ2IMES 023 et 3 gho| 221% SN
el £4 RN 2w} BT 2 BelHe B4

S g F840 A IS v FHTHOKabe,
1979). Okadome et al(1996, 1999, 2001, 2002)c]] ¢J5}H A&
& "AAZg A 2ddlo] w53t d¥e] B4-E 71Xl japonica
Z9) 7o) 43R AT § dvka St Ak
Ao & ZAxd o3ty o] 7|AE AMgsle] Y 1¢E A
22 0]8F F Uth Yot A8 FARE AEAH R &7
o] 7ksdttt. el A ’IAl ZA e FaEE 2T 5 SV
w Fof) ¥ 43 A]F(low compression test: LCT)Z & S
ZFA)E(high compression test: HCT)-& 3 A& & 4271 it}
LCTe el 8939 A AAHE 25% GFE &
o] 7Fssts b HCTE 90%2] a2 shoix wae)
AN Az AAPS ot d F Ut o] WHoE A=
ARA ol9dlE AMubAQ whukpalatability), FEE&T}
(crumbleness), ©5+EH(firmness)5 = 0] 7158tk LCT<}
HCTY] Axet AR a8z 259 73 E(balance degree)
£ Table 3] JERUTE. LCTS] ZAn 4o 4
(7.62x10'dyne)e] ko] R4 (7.36x10%dyne)l ¥l izt
o dddiA A3t dgted dAgdME dE wJE
(2.09x10%dyne: 1.38x10%dyne)e] 797} 3= wl2(1.38x10"
dyne)l| v¥]ste] uvl-$- A VEltTHTable 3). ARtHoR &
L oldR s Y AUt H £ AEE VAT AR
deiA Jdovt B HdEoM e ba2A Jgith wutd 233}

d Hobrlo} REEEET

ed 83 Al B MY AL =79 F3 F
(0.69x10°dyne)o] 7Fg Ekon], d&e] 2AY) Hitohana F
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Table 3. Physicochemical properties of cooked milled rice using tensipresser
Low compression test Hiigh compression test
Korean White Rice Ha(rlt_ilness Stickiness Balance Hardness Stickiness Balance ' Sample
1) (-Hi) (~Hy/H) (H) (-Hp) ( - Hy/Hy) thickness(mm)
(10*dyn) (10*dyn) i (10°dyn) (10°dyn) S
1) Nampyung 7.24 1.02 0.14 1.77 5.17 0.30 2.43
2) Dongan 7.46 148 0.21 1.86 5.88 0.32 243
3) Daesan 7.35 1.26 0.18 1.99 491 0.25 2.33
4) Daean 6.21 0.98 0.16 1.70 5.27 0.32 2.50
5) Dongjin 7.94 1.53 0.19 1.95 5.44 0.28 2.55
6) Odae 7.87 1.71 0.23 1.99 5.05 0.26 2.39
7) Ilmi 7.90 1.65 0.21 1.95 5.19 0.27 242
8) Ilpoom 6.90 1.45 0.21 1.87 5.19 0.28 2.50
9) Choochung 6.66 1.31 0.19 1.92 491 0.26 243
10) Hwasung 5.87 1.08 0.18 1.73 4.76 0.29 2.36
11) Joonghwa 5.59 0.69 0.13 1.87 4.12 0.23 2.41
12) Samchun 7.26 0.83 0.12 2.02 4.72 0.24 2.56
13) Seohan 7.34 1.03 0.14 1.78 5.17 0.30 247
14) Daejin 8.20 1.21 0.15 2.13 5.09 0.25 2.47
15) Hwayoung 7.44 1.40 0.19 2.00 5.33 0.28 2.36
16) Kumnam 7.02 1.03 0.14 1.78 4.80 0.28 248
17) Sindongjin 10.00 2.64 0.26 2.25 5.92 0.27 241
18) Joonam 7.64 1.57 0.21 2.12 5.16 0.25 2.48
19) Hoan 7.35 1.49 0.20 1.85 5.57 0.31 248
20) C-Yechun Hyunmi 6.92 1.48 0.22 1.99 4.89 0.25 2.36
21) C-Cheolwon Hunmi 7.62 1.73 0.23 2,11 5.20 0.25 243
22) C-Jirisan 8.08 1.89 0.23 2.12 542 0.26 2.33
Mean 7.36 1.38 0.19 1.94 5.14 0.27 2.44
SD 0.90 0.42 0.04 0.15 0.39 0.03 0.06
Max. 10.00 2.64 0.26 2.25 5.92 0.32 2.56
Min. 5.59 0.69 0.12 1.70 4.12 0.23 2.33
Korean Waxy Rice
23) C-Yechun Chapsal 4.39 0.50 0.11 1.34 4.89 0.37 2.38
24) C-Jirisan Chapsal 4.81 0.61 0.13 1.41 5.05 0.36 2.47
25) Dongjin Chalbye 541 0.99 0.18 1.48 5.62 0.38 2.15
Mean 4.87 0.70 0.14 1.41 5.19 0.37 2.33
SD 0.51 0.26 0.04 0.07 0.38 0.01 0.17
*C-: Commercial Product
Japanese White Rice
1) J. Mirenishiki 599 1.74 0.28 1.75 513 0.30 223
2) J. Soft 158 6.97 222 0.32 1.64 5.76 0.36 2.28
3) J. Koshihikari 7.23 2.11 0.30 1.88 5.24 0.28 224
4) J. Nihonmasari 7.94 1.89 0.24 2.14 4.98 0.24 2.38
5) J. Nipponbare 9.88 2.01 0.20 2.11 5.13 0.25 2.23
6) J. Dontokoi 7.25 2.15 0.30 1.86 5.68 0.31 2.22
7) J. Hinohikari 7.21 2.31 0.32 1.82 5.52 0.31 2.17
8) J. Kinuhikari 7.54 2.06 0.28 1.94 537 0.28 231
9) ). Hitohana 10.10 2.81 0.28 2.27 6.24 0.28 237
10) 1. Koshihikari 7.33 1.77 0.24 1.99 5.01 0.26 2.23
11) 1. Yumehitachi 741 2.10 0.28 1.88 5.47 0.30 2.18
12) I. Kinuhikari 8.30 2.38 0.29 2.00 5.89 0.30 222
13) 1. Milkyqueen 6.59 1.83 0.28 1.64 5.94 0.37 2.19
14) 1. Akitakomachi 6.89 1.83 0.27 1.77 5.52 0.32 2.28
Mean 7.62 2.09 0.28 1.91 5.49 0.30 2.25
SD 1.15 0.29 0.03 0.18 0.38 0.04 0.06
Max. 10.10 2.81 0.32 2.27 6.24 0.37 2.38
Min, 5.99 1.74 0.20 1.64 4.98 0.24 217
Japanese Waxy Rice
15) J. Hiyokomochi 3.58 0.44 0.12 1.31 4.84 0.37 2.23
p-value 0.4805 0.0000 0.0000 0.5345 0.0130 0.0429 0.0000

p-value is the probability of rejecting a null hypothesis with the observed value of a given test statistic.
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Table 4. Physical properties of cooked milled rice using
texturometer
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Table 5. Correlation between amylose content with
cooking quality, coloy, pasting, and physical parameters

Hardness  Stickiness Balance ~ Cooked
Korean White Rice (Hy) (-H) (-H/ ricemrg(l)?slture
(kef) ke  Hy (%)
1) Nampyung 2.27 0.68 0.30 68.4
2) Dongan 2.36 0.74 0.31 68.0
3) Daesan 2.17 0.56 0.26 68.4
4) Daean 229 0.67 0.30 68.9
5) Dongjin 2.62 0.64 0.25 67.4
6) Odae 2.49 0.57 0.23 67.8
7) Ilmi 2.64 0.63 0.24 67.8
8) Ilpoom 2.47 0.72 0.29 67.1
9) Choochung 2.57 0.69 0.27 68.7
10) Hwasung 2.46 0.61 0.25 68.0
11) Joonghwa 2.38 0.47 0.20 673
12) Smachun 2.54 0.59 0.24 69.4
13) Seohan 2.41 0.65 0.27 70.2
14) Daejin 2.34 0.61 0.26 68.4
15) Hwayoung 2.42 0.58 0.24 68.1
16) Kumnam 2.20 0.55 0.25 68.6
17) Sindongjin 2.61 0.81 0.32 67.5
18) Joonam 2.61 0.68 0.26 67.3
19) Hoan 2.40 0.67 0.29 66.5
20) C-Yechun Hyunmi 248 0.59 0.24 69.7
21) C-Cheolwon Hyunmi  2.47 0.72 0.29 69.5
22) C-Jirisan Hyunmi 2.33 0.68 0.29 70.0
Mean 2.43 0.64 0.27 63.3
SD 0.13 0.08 0.03 1.0
Max. 2.64 0.81 0.32 70.2
Min. 2.17 0.47 0.20 66.5
Korean Waxy Rice
23) C-Yechun Chapsal 1.60 0.68 0.43 68.8
24) C-Jirisan Chapsal 1.69 078 046 70.8
25) Dongjin Chalbye 1.71 0.82 0.48 69.8
Mean 1.67 0.76 0.46 69.8
SD 0.06 0.07 0.03 1.0
*C-: Commercial Product
Japanese White Rice
1) J. Mirenishiki 2.18 0.63 0.29 66.6
2) J. Soft 158 2.13 0.84 0.39 73.0
3) J. Koshihikari 234 0.60 0.26 67.0
4) J. Nihonmasari 2.40 0.59 0.25 69.2
5) J. Nipponbare 2.62 0.70 0.27 66.6
6) J. Dontokoi 2.28 0.86 0.38 68.9
7) J. Hinohikari 241 0.78 0.33 69.5
8) J. Kinuhikari 2.35 0.76 0.32 67.6
9) J. Hitohana 2.70 0.71 0.26 68.3
10) 1. Koshihikari 2.32 0.69 0.30 68.4
11) I. Yumehitachi 2.23 0.78 0.35 67.8
12) 1. Kinuhikari 2.23 0.69 0.32 66.5
13) I. Milkyqueen 2.18 0.92 042 67.7
14) 1. Akitakomachi 2.63 0.79 0.30 69.7
Mean 2.36 0.74 0.32 68.3
SD 0.18 0.10 0.05 1.7
Max. 2.70 0.92 0.42 73.0
Min. 2.13 0.59 0.25 66.5
Japanese Waxy Rice
15) J. Hiyokomochi 1.60 0.67 042 66.5
p-value 0.1877  0.0044 0.0036 0.9616

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

Korean Japanese

Parameter All
rice rice
Expansion volume 0.70 0.69 0.71
Iodine blue value 0.85 0.86 0.83
Lightness -0.84 -0.90 -0.72
Redness -036 -049 -0.39
Yellowness 0.56 0.59 0.50
Whiteness -0.82 -0.87 -0.71
Maximum viscosity 0.84 0.96 0.74
Breakdown viscosity 0.65 0.85 0.44
Final viscosity 0.92 0.93 0.92
Setback viscosity 0.96 0.96 0.96
Pasting temperature 0.28 0.09 0.65
Tensipresser: LC jardness 0.71 0.72 0.78
Tensipresser: LC stickiness 043 0.53 0.75
Tensipresser: LC balance 0.25 0.41 0.51
Tensipresser: HC hardness 0.84 0.83 0.87
Tensipresser: HC stickiness -0.03 -0.05 0.13
Tensipresser: HC balance 0.84 0.84 0.83
Texturometer: hardness (Ist Bite) 0.89 0.92 0.82
Texturometer: stickiness (1st Bite) -0.40 -0.48 -0.25
Texturometer: balance (1st Bite) 0.88 0.92 0.80
Texturometer: hardness (2nd Bite)  0.86 0.90 0.78
Texturometer: stickiness (2nd Bite) 0.37 0.40 0.25
Texturometer: balance (2nd Bite) 0.88 0.92 0.82

F& FAE092 ke s B Fon, F3ae] #3% (-
H/H)E (353 046, BT 042)2 4, o] T8 =(3
TF: 027, dEF: 032)) vlgte] wrow dEof o]
o] W H3l & FEEE VeI 7]l
= ¥ =e gt g H9sted $838 AEE S3HA 9
o Fgx:Folut YEF BT TP B2 HoE sk
th Al Z Ao dAESNEERE AL ZFojA] (Table
37} 4), EAL Hgo] =4t e visle] B FAAH T
TEEE 7HRe Aoz Jehth BA9 2 o4
(p<0.05) A7 BEve FoAo] AR, A 33k
2 F=2e] ool gidEd, ol €A g ddde
vt o] A tHTable 37} 4). ZE o] e Ax, £
A, ¥& 7EEE B FUKTable 37 4). o] 234
e veplE dAZd A 19 HCTS Z3te ditaos
go| AMg-dte "laEZulE 9] 3¢ uhHe] T ¥iA i
A}t v FAEI 2 19T (Okabe M 1979). TE3FE ®A]
ZYAM A= 2R Fxd) wf$ {ARE AHE
et Bo] 01} (Ohtsubo et al 1998), sigtolu}
Lo} o} o] T2 FFo 4R BAE VIS B £ A
7 ZA3HOkadome et al 1999, Uyen et al 2001)9}= &g o]
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Table 6. Cooked rice data from Stake Taste Analyzer
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Variety Appearance Hardness Stickiness Balance Taste score
Korean White Rice
1) Nampyung 4.1 7.5 44 4.2 55
2) Dongan 5.9 6.7 6.3 6.1 67
3) Daesan 52 6.9 52 5.3 61
4) Daean 39 7.6 42 4.0 53
5) Dongjin 5.9 6.5 5.7 5.9 66
6) Odae 5.5 6.8 5.5 5.5 63
7) Ilmi 59 6.6 5.8 5.9 66
8) Ilpoom 7.1 6.1 7.4 7.3 74
9) Choochung 6.0 6.5 6.0 6.1 67
10) Hwasung 4.8 7.0 42 4.6 57
11) Joonghwa 6.2 6.5 6.2 6.3 68
12) Samchun 4.8 7.3 5 4.8 59
13) Seohan 6.3 6.5 6.5 6.4 69
14) Daejin 5.0 7.1 52 5.1 61
15) Hwayoung 5.2 72 6.1 5.5 63
16) Kumnam 6.2 6.4 6.1 6.3 68
17) Sindongjin 6.9 6.2 7.2 7.1 73
18) Junam 7.6 5.9 7.9 7.8 77
19) Hoan 3.8 7.7 42 4.0 53
20) C-Yechun Hyunmi 5.8 6.7 5.7 5.8 65
21) C-Cheolwon Hyunmi 5.0 7.1 49 5.0 60
22) C-Jirisanhyunmi 4.8 7.1 4.8 4.8 59
Mean 5.5 6.8 5.7 5.6 63.8
SD 1.0 0.5 1.0 1.0 6.5
Max 7.6 7.7 79 7.8 71.0
Min 3.8 5.9 4.2 4.0 53.0
Korean Waxy Rice
23) C-Yechun Chapsal 9.3 4.7 8.7 9.1 87
24) C-Jirisan Chapsal 8.5 5.4 7.1 8.0 79
25) Dongjin Chalbye 9.1 49 8.7 8.9 86
Mean 9.0 5.0 8.2 8.7 84
SD 0.4 0.4 0.9 0.6 4.4
C: Commercial products
Japanese White Rice
1) J. Mirenishiki 5.6 6.8 5.8 5.7 64
2) J. Soft 158 7.1 5.8 6.5 7.1 73
3) J. Koshihikari 7.8 5.7 7.7 7.9 78
4) ). Nihonmashari 5.2 6.9 5.0 5.2 61
5) J. Nipponbare 47 7.2 49 4.8 58
6) J. Dontokoi 7.8 58 7.8 7.9 78
7) 1. Hinohikari 7.3 6.0 7.1 7.3 74
8) J. Kinuhikari 7.6 59 7.8 7.8 77
9) J. Hitohana 5.5 6.8 5.4 5.5 63
10) 1. Koshikari 7.0 6.1 7.2 7.2 73
11) 1. Yumehitachi 7.3 6.0 7.4 7.4 75
12) I. Kinuhakari 6.6 6.3 6.9 6.8 71
13) 1. Milkyqueen 7.4 5.8 7.4 7.6 76
14) 1. Akitkomachi 6.4 6.4 6.6 6.6 70
Mean 6.7 6.3 6.7 6.8 70
SD 1.0 0.5 1.0 1.1 6.6
Max. 7.8 7.2 7.8 7.9 78
Min. 4.7 5.7 4.9 4.8 58
Japanese Waxy Rice
15) J. Hiyokumochi 9.5 45 9.1 9.4 89
p-value 0.0032 0.0022 0.0071 0.0034 0.0046

p-value is the probability of rejecting a null hypothesis with the observed value of a given test statistic.
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4. ol H<~(Taste score: Satake)

o] Z171E AHREl] P& Aule= Table 63 2t YEA
Wago} ka4t Wl w)sted T £ ) ¥(appearance), 31
Al(stickiness), 7% E(balance)2} 5t 7 S (taste score) S HERY
Fom e ATE Ho F9 o, {94 (p<0.05) HARIXA
7t 5 2% gt gid3) J 7 A g8 Alole] felAdo]
AR AFH H Aol A] LB o] ghae] wgtof H]
sl 43e] & HEaE e AE 4 5 UdNeH
B W2 2 xbAt)] Koshihikari €+ 2}A4|tl] Dontokoiz} 7874
o2 FPHoR 7MY L Yi(Table 6)& VeRd ¥ b=
sko] W] Ao o Fol TSR M e St AT
£ vehilon] d2e] 7% At NipponbareZ} 587, g
o] digkEe] 7FE ¥ gt 230191 5388 Ve

oo} Ao FHutEANA FE FFe dE el
= W) v)sle] wghon, B Ryl vl fARIH S
B, 9% A gho] U Ak gho] = 4k Aof H)ete] 3k
£l ol oldE2 e ek wWE Adtel 2 dX|SsiTh

338 S4oe @i e dBA o] ojdz o~ F
Fol| ME 33} B4 2 Rl on AvE o g
Ago] F AN AR, & T AE, 48 A AR 2
EHAE gk, R setback A= Foll 3t HutA oz Ayt
Fo] &5 A2E A3 5 AT

A LA o Y AEZE E A AW Fo] EelA
A AAE B A Azolre Alole A Fhovt A4
¥ FY=oA QAL Pgdo] 53 Ak 5L 7R A
o2 velgton, ot H4E FRH R A FFo] 43
g Aoz Yelgrh ole ME} AAlst dBA F
Lotz o F, T2 AHHAF o] nlof] 2 A3 1l
e Zolgt Atgdth

£°]

#

Mo

Batcher OM, Helmintoller KF, Dawson EH (1956) Development
and application of methods for evaluating cooking and eating
quality of rice. Rice J 59: 4-8.

IRPS (1982) An international survey of methods used for
evaluation of the cooking and eating quality qualities of
milled rice. No 77.

Chikubu S, Watanabe S, Sugimoto T, Sakai F, Taniguchi Y

d Rorlo} RAEERER

(1983) Relation setween palatability evaluations of cooked
rice and physicochemical properties of rice (Part 1). Denpun
Kagaku 30: 333-341.

Chikubu S, Watanabe S, Sugimoto T, Manabe N, Sakai F,
Taniguchi Y (1925) Relation between palatability evaluations
of cooked rice and physicochemical properties of rice (Part
2). Denpun Kagalu 32: 51-60.

Fuwa H, Asaka M, Shintani H, Shigematsu T, Oshiba M, Iouchi
N (1994) Properties of endosperm starch of new types of rice
grains. Nippon Shokuhin Kogyo Gakkaishi, 41: 413-418.

Juliano BO (1981) Physical and mechanical properties of rice. in
Rice Chemistry and Technology. ed. BO Juliano, AACC,
USA, 207-231.

Juliano BO (1985) Criteria and tests for rice grain qualities. in
Rice Chemistry and Technology. ed. BO Juliano, AACC,
USA, 443-524.

Juliano BO (1998) Varietal impact on rice quality. Cereal Foods
World 43: 207-222.

Juliano BO, Villareal CP (1993) Grain quality evaluation of
world rices. Internationl Rice Research institute, Manila,
Philippines, 205.

Kang KIJ, Kim K, Kim SK (1995) Structure of hot water soluble
rice starch in relation to the structure of rice starch and
texture of cooked rice. Korean J Food Sci Technol 27(5):
757-761.

Kang KJ, Kim K, Kim SK, Murata A (1994) Relationship
between molecular structure of amylose and texture of
cooked rice of Korean rice. J applied Glycosci 41:35.

Kim HI (2004) Comparison of Korean rice cultivars in terms of
physicochemical properties. (I) The comparison of Korean
and Japanese rice by NIR and Chemical Method. J East
Asian Soc Dietary Life 14(2).

Kim K, Kang KJ, Kim SK (1995) Relationship between hot
water solubles of rice and texture of cooked rice. Korean J
Food Sci Technol 23(4): 498-502.

Ohtsubo K (1995) Quality control. In Rice Post-harvest
Technology, The Food Agency, the Ministry of Agricultural,
Forestry and Fisheries, Tokyo, Japan, 475-476.

Ohtsubo K, Kobayashi, A Shimizu H (1993) Quality evaluation
of rice in Japan. J Agric Res Q 27: 95-101.

Ohtsubo K, Toyoshima H, Okadome H (1998) Quality assay of
rice using traditional and novel tools. Cereal Foods World
43: 203-206.

Okabe M (1979) Texture measurements of cooked rice and its



14(2); 145 ~155 (2004)

relationship to the eating quality. J Texture Stud 10: 131-
152.

Okadome H (2002) Rice quality evaluation based on multiple
physical properties measurements of individual cooked milled
rice grains. Japan National Food Research Institute.

Okadome H, Toyoshima H, Ohtsubo K (1996) Many-sided
evaluation of physical properties of cooked rice grains with
a single apparatus. J Jpn Soc Food Sci Technol 43:
1004-1011.

Okadome H, Toyoshima H, Ohtsubo K (1999) Multiple
measurements of physical properties of individual cooked rice
grains with a single apparatus. Cereal Chem 76: 855-860.

Okadome H, Toyoshima H, Shimizu N, Akinaga T, Ohtsubo K
(2001) Chemometric formulas based on physical properties of
single cooked milled rice grains for determination of amylose
and protein contents. J Food Sci 67: 702-707.

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.

Ross AS, Walker CE, Booth RI, Orth RA, Wrigley CW (1987)
The RVA a new technique for the estimation of sprout

g A3 ¥ el B2jaletd 54 A 155

damage. Cereal Foods World 32: 827-829.

Tani T, Yoshikawa S, Sinijiro S, Horiuch H, Endo [, Yanase H
(1969) Physicochemical properties related to palatability
evaluations of cooked rice. Fiyo to Shokuryo 22: 452-461.

Toyoshima H, Okadome H, Ohtsubo K, Suto M, Horisue N,
Inatsu O, Narizuka A, Aizaki M, Inouchi N, Fuwa H (1997)
Cooperative test on the small scale rapid method for the
gleatinization properties test for rice flours with a RVA.
Nippon Shokuhin Kagaku Kogakukaishi 44: 579-584.

Tsuji S (1981) Texture measurement of cooked rice kernels
using the multiple-point measurement method. J Texture Stud
12: 93-105.

Uyen TT, Okadome H, Murata M, Homma S, Ohtsubo K (2001)
Comparison of Vietnamese and Japanese rice cultivars in
terms of physicochemical properties. Food Sci Technol Res T
323-330.

Walker CE, Ross AS, Wrigley CW, McMaster GJ (1988)
Accelerated characteristics of starch past viscosity and
set-back with the RVA. Cereal Foods World 33: 491-494.

(20044 29 249 A4 20043 44 1Y =EH)



