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ABSTRACT This study was carried out to find out the
physicochemical properties of rice grains of 8 varieties
having various amylose content. Amylose contents of 8
varieties were ranged from 6.3 to 30.9% and could be
classified into 4 groups, such as waxy, low-amylose, non-
glutinous, and high-amylose. Protein contents were ranged
from 5.8% to 7.5% varied depending on variety, but there
was no significant difference in protein contents among
groups. The hardness of milled rice grains in low-amylose
and non-glutinous was stronger than waxy and low-amylose
group. Whiteness of waxy group grains was the highest
while non-glutinous group was the lowest. The alkaline
digestive values were evenly distributed from 5.2 to 6.9 and
highly correlated with amylose content. There was significant
difference in pasting properties of rice flours among
groups. High-amylose group showed the highest initial
pasting temperature and total setback viscosity, and the
lowest peaks for trough and breakdown viscosity. Low-amylose
group showed the highest breakdown viscosity but the
lowest setback viscosity as well as high peak viscosity.
Although amylose content was significantly correlated with
alkali spreading value in milled rice, initial pasting
temperature, and total setback, but it was negatively
correlated with toyo-meter value and setback viscosity.

Keywords : rice, amylose, pasting properties, physicochemical
properties, A.D.V
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2 o]l whet 2H(1-2%), A oFd = 2X(7-20%), HEH(20-25%)
9 31 ofUEZ A(25% o)) S o7 FEE K Matveev ef al.
2001). A ofdEA AL w7l 2o 7Pl 33 2%
= 2y o] 2 Aol7t gl & S Y EAAS B
ol Hhd &9 Aol Zretar Hpo] A AE7HE o
FEHN 7HsAo] FEE v 9lckHeu & Park, 1990). 4
I oPUREA FFL HV|7L A Au|7t ETFete] RIS
2 BIsht Jashyd dESEFo] ol tho]olE A& 7}
goz Agsl Aoz defA QlriKang ef al., 2003).
g opdE A e MR T3t Y w3}t 5 FAEA
%< UA ™ (Hong ef al., 1989), 7F5A o= & opd =L
Ho} 7184 o2 AT o & JFE n|Xthar Hae vb
9)TtH(Choi, 2001).
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2 dAFoA= ofdE A Fho] thE(EH, A ofdEA o,
SAtoPUEA, 11 ofgdEA H)H FFE9
shaba EA4S vlaste] Aol 7t o] gk 7|2 AR E
IRk TR S B =

c

ol o

o2 H

N T

RELVES

o] obul 2 Aq Holo] W WA o35} B4
& e skl o] obzA g ufel i, A4 of
"R, F7obARA, Teu 1 oplRA EE 7 244

& FABFTHTable 1). AFol| AHEE YR ITEL 20104

FYAFUA AFEF DA Ak 8 5
Bo] SR 125 ~ 14.0%2 2Fsgon] A8 AE
7/(SY$8-TH)E #n|= wS1, Au|7|(MCM-250, Satake)
2 =gste] 10BE WolE whso] Algle] AHgahelrh. 4
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Kett, Japan), A 2}i= A 2}A|(Minolta chromameter CR-200,
Japan)& 349ME =439t Fn| 4 E = TA XTplus R 2|5
4 7](Stable Micro Systems Ltd. UK)of| 5 mm Z]7-& Ay
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Table 1. Amylose and protein contents of milled rice grains and classification by differences of amylose content.”

Amylose (%)

Protein (%)

Group Varieties

Group varieties Group varieties
Hwaseonchal . 6.3+0.26" . 7.5+0.00°

A 6.3+0.23 7.1+£0.49
Seolhyangchal 6.3+0.25° 6.6+0.00°
Baekjinju . 9.3+0.16° . 7.240.00°
B 9.740.50 . 7.120.13 \
85125 10.1+£0.44 7.0£0.58¢
Chucheong . 19.8+0.55° . 6.9+0.00°

C 20.2+1.74 7.1£0.24
Hwaseong 20.6+1.33° 7.4+0.58°
Goami 2 . 30.0£0.15° . 6.9£0.58°
D : 30.5+0.54 ] 7.1£0.14 .
Goami 3 30.94+0.36 6.7+0.16

”Varieties used in this study could be classified into four groups (A: waxy, B: low amylose, C: non glutinous, D: high amylose)
according to their amylose content. Each value is meantSD (n=3), values with different superscripts are significantly different

at p<0.05 by Duncan’s multiple ranged test.
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72-1158707) 50C 2 ¥z 11-1386= 50C2 gxah4
A A w3ttt o ARSSE F= ©hl= RVU(Rapid
Visco Analyzer Unit) 31 0™, TIIA| %, 2%, 2|4
A=, HFHE, ke, AMHEE F8k3ith
Toyo-w-712]&= Toyo Al@-& Au|7|(MC-90A, Toyo)E
o] g3dto] ZF N aEd EAE 91%= =4kl vhg o 33 ¢
< ot SHsAth T2+ (MB-90A, Toyo)9] 2%
7 AReEe] EIRS W FEAAE Fegze] Hol
1027 A2jsfal deoflA 581 WA £, Toyo Mito
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Table 2. Grain size, weight and shape of milled rice.”

TSt FAE A, 4 opuEA, F1k oluE A
Uz EFEC ofuEs W G P
T} Table 17} 2t} o2 A FHFS 6.3%~30.9% H

ouf opmz2s gaatolo] wket 470 A, B, C, D)
U 5 9otk A 1FL AE FEOR oflEs 3
o] 63%= 714 W9k, A obdRA FEQ BIFH
Popusa FE0l C 259 oblEa YL 4% 9.7%
202%cE L opdE A EFRo0g JA H D 152 ¢
o] 30.3%= 7} =9t 7z &
Aol BAH o4 glolrk

A RS A3 5%l A HA 6.6% Eo| whet
stk SN 5% 4 Botom A

6.6% 7P WoroL), ofum s glako] uet £
F 2ol 11 Aolvk S2J5HA) gkl e Ag ol
2 943 W qlout, A7k ol 8
SA Aot AR wat L A3t oA
EY Awe] g nA wy
aepo] e o] e Ao Hl3) o vkl

C}(Fitzgerald & Reinke, 2006).
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|33k H(Table 2), Al259] 4ol 4.29 ~ 5.04
mm, =2 250 ~ 291 mm, F/4= 1.55 ~ 2.05 mm HYY=E

Group Variety Length (mm)  Width (mm) Thickness (mm) Length/Width \l&?e?g;gl:a?gl; (E?Srd&eris)
A Hwaseonchal 5.0£0.10° 2.8+0.06° 1.8+0.06° 1.8+0.06° 27.0+0.03° 5,055+861%
Seolhyangchal 5.040.11° 2.9+0.07 2.140.06" 1.7+0.04° 25.0+0.02" 4,326+998"
5 Backjinju 4.7+0.09° 2.8+0.10° 1.9+0.10° 1.7+0.07° 19.8+0.09°  7,435+2,065°
85125 4.4+0.12° 2.7+0.11° 1.9+0.06° 1.6+0.07° 19.4+0.18°  8,387+1,806°
c Chucheong 4.8+0.09° 2.8+0.08° 1.8+0.07% 1.7+0.06° 20.9+0.01°  7,069+1,041¢
Hwaseong 4.9+0.09* 2.8+0.05° 1.7+0.04° 1.8+0.05™ 22.040.02"  5,765+1,591"
Goami 2 43+0.11° 2.5+0.18" 1.6+0.12° 1.7+0.15° 14.440.03°  4,491+1,052"
P Goami 3 4.6+0.10° 2.7+0.06" 1.8+0.07° 1.7+0.06" 14.940.02°  4,459+1,189"

”Each value is meantSD (n=20), values with different superscripts are significantly different at p<0.05 by Duncan’s multiple

ranged test.
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Table 3. Color characteristics color difference of milled rice.”

Color and color difference’

Group Variety Whiteness
L a b

N Hwaseonchal 51.6+0.23% 73.0+0.212 0.42+0.10° 12.1+0.29°
Seolhyangchal 55.4+0.06" 74.4+0.20" 0.65+0.09° 11.940.33"
5 Bacekjinju 41.7+0.10° 67.8+0.15° 1.07+0.58° 14.6+0.00°
85125 46.7+0.56" 71.240.12° 0.02:0.04° 15.240.30°
c Chucheong 34.2+0.06° 60.6+0.22° 0.67+0.07° 14.5+0.07%
Hwaseong 36.8+0.21° 62.8+0.18" 0.28+0.17" 14.2+0.11%
b Goami 2 43.1+0.06° 70.0+0.38" 1.28+0.11" 14.2+0.07"
Goami 3 44.5+0.23° 70.6+0.35° 0.91+0.11° 14.1£1.36"

”Each value is mean+SD (n=3), Values with different superscripts are significantly different at p<0.05 by Duncan’s multiple
ranged test.
L Lightness, a: redness, b: yellowness.

Table 4. Amylogram characteristics of various amylose rice flours by RVA.’

Amylogram characteristics

Initial Viscosity (RVU)
Group Variety Pasting
temp Peak Trough Final Breakdown  Setback Consistency
(0) (P) (T) © (P-T) (C-P) (C-T)
A Hwaseonchal 68.1° 88.6° 46.0° 59.2° 42.6° -29.4¢ 13.2°
Seolhyangchal 68.1° 78.1° 45.9° 56.7° 32.2° 214 10.8°
5 Bacekjinju 68.1° 209.0¢ 67.8" 98.1¢ 141.3¢ -111.0° 30.4°
85125 68.1° 166.0° 52.9° 80.2° 113.1° -85.7° 27.4°
c Chucheong 68.1° 202.9"  131.9"  2293f 71.0° 26.4" 97.4"
Hwaseong 68.1° 2150  119.6°  204.8° 119.9° -34.6° 85.28
b Goami 2 78.7° 44.4° 425" 92.7° 2.0° 483" 50.2"
Goami 3 79.0° 38.4° 35.7° 76.1° 2.8° 37.6° 40.4°

”Each value is mean+SD (n=3), Values with different superscripts are significantly different at p<0.05 by Duncan’s multiple
ranged test.

A% 16 ~ 1.89) gige] APl Tolps  1E®B)] A Bon ddoR 1 ofuzael
o), v, FAF A8 &) BHE F Mg Atk A BEE0] A ohuziel $7k ofUzas FEERCT Hth
952 Tolu2E St WOl Ak 27} 144 g3} 149 g W opdRA EHQ Topu2E st Tolu35 Y] dv] 4
o 3 obuEs IRD)O] A AGk, A BRI B mi Hw BRI ulaw szoldon F7 obles BE
Kahuoh MU IL 2121 27 g} 26 gO R AUTHA) Q) FRuGL Sl ofUA Fapo] wLPOL FH
o] b Hrk ohuz Febrole] W 15 WYFS o Ak shgu) B EYTHTable 2). Avle] A=

F7hopaR A > A of@A > T olEA Atk o olARATFS 2o ATS HYOU FAH 3949
Hud YRS vehll @u] JE 48 F4e0 g9tk Table 5). o3 AUE A B o WP
AL Qv @UlFEE R ERo| FEESR  OPURAYF oleliw AR SEGY, AR T
o WhEI(Kim ef al, 1984) 7tAERE B 9 AUE So] 9P Wi 0= AR,
stelth(Kim er al, 1972). @] H = A opUEs %
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Table 5. Alkali digestive values and scores from Toyo Mito Meter of milled rice.”

o AD.V Toyo Mito Meter score
Group') Varieties
Group varieties Group varieties

A Hwaseonchal 5 210.75° 5.27+0.56" S 73.0+1.30°
Seolhyangchal o 5.17+0.58° o 75.5+2.94°
s Baekjinju 6.120.24° 5.83+0.58° 71862 13" 73.6+0.81°
85125 o 6.27+0.58° o 70.0+1.08"
c Chucheong - 6.77+0.06" 60,861 34° 69.6+1.21°
Hwaseong T 6.60£0.00° o 70.1+1.69"
b Goami 2 6.0:0.54° 6.90£0.00° 46.95.0.04° 47.5+0.96"
Goami 3 o 6.800.00" T 46.4+0.49"

"Each value is mean+SD (n=3), Values with different superscripts are significantly different at p<0.05 by Duncan’s multiple

ranged test.

Table 6. Correlation coefficients between amylose content of milled rice and their Physicochemical properties evaluated.

Traits Amylogram characteristics *
D
fraits Protein AD.V Toyo P;Sligg Peak Trough 3{:)31; Final bsaitk
Amylose -0.24 088"  -0.89" 0.84" -0.29 0.06 047 -0.30 0.75"
Protein -0.14 0.34 -0.39 0.46 -0.29 -0.48" -0.22 0.39
ADV -0.69" 0.57" -0.91 0.34 0.99 0.55" 0.51"
Toyo -0.98" 0.61 0.37 0.66" 0.14 -0.70"

PAmylose content, Protein content, Alkali digestion
D wex

WEE Ao) 3l g yehfed B FEHHP
A A SFS BEsts A xE 835t 9 om(Kim er
al., 2005), Kim(2002)2 ¥ote]l 7H} 43S & A &
o 714 $83 Zo] Wizt stPed|, YurdoR W

3014 2T St EF 2 Aol S Byl 4G
=]
=

tﬁ 2} Q*ﬂé}ﬂ%’iﬂ W= 7247k 55.42} 51.32E

1

ZOI"* o} o4
P BFE > 7 oA
Sfeh. E Cwon)2E, copu3E e MUF L AN
7o EFE0 B3] B WolGITHTable 2).

et7la| B1= U Toyo—27|X|

2ol d7te] FHEs A0 TIEAS TS
JoR T EL} =2 FO AHS UEY= A
A QthKim ef al, 1992). ZA|E ZZE9] o7}g

T =

i)

or M g
i1/
M

value (A.D.V) and Toyo Moto Meter (Toyo).
: correlation is significant at 5%, 1% level, respectively.

=52~ 6.99/] e E?&_Q_Eq, il—tq —T_J__—l_,__(A)v/] 01—7].
gl SY=7F 5282 7P Wkal Al ofEA FEH(D)o)
6.9% 7H4 wokom ol @A Fhekul dvte] By
9 2 FOATHr=0.884")L W YIrHTable 6). bz~

epol ulsd 28 280l ok FEE THIE 21
$IE Aol7} Selsglin], B3l A opdzs EERB)
of &b o} 85125 11 Aol} o9 olakg)
chFig. 1).

QuH oz obrbe] Buwst Wers Aujsh o5 st
(Choi, 2001), o} @2 FhaFo] Wrow Avte] Hujwr} @
olzIttyl B I EJQTHKim ef al, 1985, Juliano 1985). E3+
Kim er al(1992)&: 4ere] abte] 23wo] olsjo] 5ol
s3le -9} §§}A]7u 20| 7pesln, v23 ovte] 2
AL el B5 7 £8LEel BEA|7LY Hol7t olrk
RS = leoyuki 9} Yasuhito(2000)+= oFd 2 & EX}
o olaf kel 237} AT e, oluma g
% Hlsg B3 7 Qrte] BIE Aol wobs T4sE
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Fig. 1. Comparison of A.D.V spreading values in 4 groups of milled rice grains classified to differences of amylose content.
Group A (Al: Hwaseonchal, A2: Seolhyangchal), Group B (B1: Bacekjinju, B2: 85125), Group C (C1: Chucheong, C2:

Hwaseongbyeo), Group D (D1: Goami 2 D2: Goami3).

Ao 2719k AdE 28 55 Zpolof uhE otz
gof grEFatolet mAGtoA 7]Qlet Aom AYzbETh
Toyo Mito Meterg ©l-§3to R7|X& %Xéi AiE 2
(Table 5), L opZA EZ2HD)o] 47.008 7P Wi &

F(A)°] 7428 THE woH, Xi Or?jlii?—]r i
opE A Z21o 747k 7183 69.88 Hn| EZLTt vl
SkATh

I E(Peak)Q} 735} Z(Break
down)7} =245 XHPE = (Setback) 2} -3 4 = (Consistency)
7t asiol, s 4319 A

2 Heoltty B 1% thEndo
et al 1973 Chlkubu 985) w3k gt A Alu]7t
OF5I ZEEOS Eﬁ}iiﬂ- g 20 HE(Peak)} FF
XqE(Fmal)ﬂ =0 Ao7 Wiy tiKwon ef al. 1990).
2 ol 2 73 EXo]|x T3 A]L = (Initial Pasting
temp):= “31o}u|23° 9} <31olu|33° 7} 2kz 78.7C 9} 79.0C
2 & FF=0 Hle =3%en, umA F539 T3
Al 68.1CE Z x}o]7} §l9itHTable 4). o|={3t A}
+= Choi 2} Shin(2009)0] =UjAL 11 ofH 2 A AVEo E
oA gt Ayf 9l Kang er al.(2004)0f &Jsf HilE

‘AEzH ST vl EAWo|EE Aol S3ke) 3} EA
Aol A aLopu|235 9] §§}7H/\] owsl 4R =

1o 32 qglo

H| 3t

¢l 2t} X5t SHH Lim er al.(1995)9] ®Hilof ¢
sl BIIALEE ofdRa Hao] Wads ol
AL s, Aol e FES AT UMA] FES0lA
ofz A 9hef atolof] whE TIPARE Aol (LSl
UYH7ER O] TBRAl &7t 65C~70C Q1 Ao vlal <aL

o239} *Iotn|35 0] FILET} & AL opyEA
0, ARUAEY opUEA o] W EEuch
rehe] YAk Solsiol B84 Bl o A%
=0} G o] LS Z(Hong e al. 1989)7} T o]
Ao g gt Huang et al.(2007)& S3HA] L&
s Hoh (Uit A44SRl Skelal
al.(2001)& 24 Y 2o} 71 Alojy & 24
Ago] osl et gt webd mopuma
20| gEoly FxEs FAS] Al AL

o] G Q32 Z(Song et al., 2008) T2 FA| AR O| H]3|
o} A] B g2 ouxE Har g oz AlgHch
ofdZ A FhEkxlolo wWE ZF 189 IIFEALS AFHKE
W(Fig. 2) St oFHRZAIF(C)2 ¢ IFf w8 2x

A, 287 HFHEI} M =1 PEEE ] 2o _lq
ojtf, ARk EE W Aol A oPHEAFFTIT
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Fig. 2. Comparison of Amylogram characteristics in 4 groups of milled rice flours classified to differences of amylose content
(Left: peak, trough, final; Right: breakdown, setback) waxy rice group (A), low-amylose group (B), non glutinous group

(C) high-amylose group (D).

= wor, HIHE B AR

< 18T wj(Lee et al, 2000), A ofARA EFTo
%o At 45T A0 YAHYU B EF
Aol T FFES Hugre AYHon Lo vy
AMEA B3, AFHESF U Wol ATH oz we
NEE £AE etk T ooluRA F5FL SEA
w7} b2 EEOE) b8 k1 HAungEel AXPEs
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