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Starch and Quality Characteristic of Korean Rice Cultivar with Waxy and Non—waxy Type
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ABSTRACT A total 11 Korean rice cultivar was prepared A E23 48 thofst AE20] e 3 ¢l th(Kim,
and investigated for its starch and quality characteristics. 2010). =3 ZZHF U QujH A S3 g Yo

Amylose content, damaged starch contnent, water contnent, 2 o] AYAF
water absorption index (WAI), water solubility index -
(WSI), particle size and pasting properties of rice flours

were measured. The amylose content of waxy, middle =

waxy and non waxy type domestic normal rice cultivars 20099 = 74 kgo 2 7&'&6}% ‘if‘ IE Holil gl
were 7.09%, 11.69% and 18.58-21.52%, respectively. Moisture ~ (Korean Rural Economic Institute, 2010). o] o] &-o] A-H]
content of 11 Korean rice cultivar were 7.19-13.89%. WAI 5 Z7MA1717] Y8l A ®ato] ofd & VM3 AE N
and WSI did not show variations by amylose contents. ol gloFslE 95 o] o|2ojx 1 ¢t}

Sample with high moisture contents was lower damaged T WITAG S 22 WE WE 22| 22

starch contents. Particle size of samples was 27.61-189.67 _
ol = 1 ZAXul= gl ZEA o] A §]—
pm. Final viscosity and pasting temperature of the samples ]Tuil A ‘—01 ;‘ B ‘J——'TE =~ g ]] . a2 jE] ol
was shown to rage from 45.54 to 313.94 RVA and from = f’\i A5 A, S8, 2 AERE Y EL
71.03 to 87.98C, respectively. In this study, results A= FAE Hola %E]-(Kum 2010). o] A& 7}:'* el
| e o83

indicated that samples with low moisture contents tend to 224 &S o] &3t 7FEAEI o] kst 2AE

shown low particle size and high damaged starch contents ol Qlt}.

regardless waxy, middle-waxy, and non waxy type. W7o ek @i ”7FE 7| zoﬂ st A7z
u_

Atz & gz A7t
2 A Z(Kim et al., 2009; Jun et al., 2008; Choi et al.,
2006; Kim and Shin, 2007; Lee and Shin, 2006)7} +&
o249 oy Zdol= "F(Han and Rho, 2009), T+
M Oryzae sativa L)S 9 9 2222201 g o] A7 3t (Lee and Shin, 2009), &2 (Lee and Lee, 2006; Kim

Keywords : rice starch, Korean rice cultivar, damaged starch,
particle size, pasting properties.

=2 X

222 4] og}ale] Ao =g IEXL9 29 »5—,}\4.0] and Lee, 2009), ==<=(Han et al., 2011), =+ (Yang et al.,
o =] A Ao V]J_o}g fEH ZEZ %7la 2010), 2H(We et al., 2010) L SA7FE A &(Kim er
30%, A AE0] 70%E A5t E=71AA 9 Fg;;_} al., 2010, Hur et al., 2011)3} tg%-?z} A Z 7 dkof o 3+
A~E9l0]7| % }tH(Moon, 2010). A+ Fol HuxEar gt

S gtate] A AP AL 1980-1990E o & z}F o] 3wl A Unt AR B FF, AAY Sl o
gh E2 Ao figh Auxo) 3;127}011 wtet oy T tha Zole o wWujo] A9 Adfo] 75-80%, o
EzxoA RxU7t B2oz A=A, g 2 7] W] 6-8%, A, R4, 3ol 47 13% = oF
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4311 Q)th(Ahn and Ha, 2010). 717 &= &9 9 AHE
A = TERIF AR OE ofdRe A0 ot zaY
S 2 JAdE glom ofd g A JFEFo] zjolof whef
A, FHE 9 g LEIT fae ofgz AL
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A AEE ofd 2T AL gl 5% mvtew =2
oflzHEuto 2 A& o] glow FIHAS ofd =
Q& FHEFL 5.14% HA =5 Ho|il ¢JtHKim and Chun,
2010). E3F W obUZ 0 Agere] et W] ot 1l
3t §4 & #40 €& Zo]E Ho|il(Hong et dl,
1988), A7lE#o #4442 A7+ d==7] 9 £,
A, 2354 59 HItE 93 W=th(Kem,
1998; Chen et al., 1999; Chiang and Yeh, 2002).
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SRS AOACTH(1984)0] we} 4Bk T of
Weox o uE By WEBHY SRFFAS
(WAI) 2 =B 23 2] 4~(WSI)+= Anderson(1982)9] Hy
of &3sto] AT A= 2.5 g& 30 mLY SHTE
42 A E oA BARA 71 AL A0 A 3087
Ak THE 3000xgol A 1087H 4R sl oy A5l
o ule) FFe 7o S0 93 Axsle] TR o
T2 Ao nFPEFS AR A HEEE F5}
o WSIZ AZs}och. E3k WALE AZRAR 1 go] &
S8 prad gom eyt

o SAsteth ofdre= pFE AVEFE 100 meo
95% ethanol 1 mLT} NaOH 9 mL& 3 7}3}o] EAFA 7]
31 100C water batho] go] 108 Z<¢F vh-2 A # ). WS-
= o9 ol 5 mLE 233 1 N CH;COOH 1 mL}
LKI 89 2 mLE A7HE ¥ %
mLo] HE& HEelgov, 303 B AT ¥ B
FrAE o]&ste] 620 nmoj| A FFE=E SA S

AR W WlRo| UE BN

A SRS Gibson ef al.(1997)2) W ol &3}
enzymatic assay kits(MegaZyme Pty., Ltd., Australia)& A}
gat0] 2Aa}oich. 712l A7 27]%E Muli-wavelength
lazer particle size analyzer(LS 13320, Beckman Coulter,
Inc., USA)E ©|-&3t] S48

HEe| S3IEY EM

A7FFO 2354 A4 =57 7](Rapid Viscosity
Analyzer, Model RVA4, Newport Scientific Pty, Ltd,
Wariiewood, Australia)E ©]&3}o A& 3 gof SH4
25 mL& 7tske] SAstYh a3txde 27eEE
50CoA 187 FA% & 95C7kA] &3 & 28 30%
P Ak, st 50C7A] WEl & 18 307t
AT RVA viscogram O 2 2 ¥l % 117 & (peak),
2] A A Z(trough), %37 X=(final), break down(peak-trough),
setback(final-trough), peak time ¥ & 3}-& = (pasting temp)
£ A&l o, A= w9 Rapid Viscosity Unit(RVU)
2 FAsCh

SAXzE

Z A 2] 2] &= SAS(statistical analysis system)Z 4| package
(version 7.0, SAS Institute, Cary, NC, USA)E ©|&3}
33 urEste] AFHE dojHe] Wi U HEOAES T
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multiful range test)S A A|3lo] §9A 2l 2Fo]E p<0.05
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Table 1. Water conent, amylose and damaged starch content of
Korean rice cultivar with waxy and non-waxy type.
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Table 2. Water absorption and water solubility index of
Korean rice cultivar with waxy and non-waxy type.

Water Amylose Damaged . Wate_r Wat’e'r
Cultivars Type content content starch Cultivars Type absorption  solubility
(%) (%) (%) index (WAI) index (WSI)

Namil non-waxy 9377V 21.01°  15.39° Namil non-waxy 1.077°" 13.82%°
Ilpum non-waxy 8.43° 21.52° 17.15° [lpum non-waxy 1.081° 10.95™
Hopum non-waxy 13.81° 18.68°  6.22" Hopum non-waxy 1.061 10.08™
Shindongjin non-waxy  13.79° 18.58"  6.99° Shindongjin non-waxy 1.062° 8.52°
Seolgaeng non-waxy 1205 9.95°  7.64° Seolgaeng non-waxy 1.058° 9.24¢
Baekjinju middle-waxy  12.94® 11.69° 591" Baekjinju middle-waxy 1.062° 12.21%
Dongjinchal waxy 13.89°  7.09" 5.93" Dongjinchal waxy 1.063¢ 16.68"
Jeokjinju colored non-waxy 7.1 9! 18.36° 15.62° Jeokjinju colored non-waxy ~ 1.071° 11.08™
Heukjinju colored non-waxy 13.01"° 17.06°  5.77° Heukjinju colored non-waxy ~ 1.065° 11.39™
Sintoheukmi colored non-waxy 8.48° 17.40° 12.11° Sintoheukmi colored non-waxy ~ 1.062° 9.76°
Shinnongheukchal colored waxy 13.55°  7.04" 5.92" Shinnongheukchal colored waxy 1.063¢ 16.48°

YDifferent letters within the same column differ significantly
(»<0.05).

Da-e

Different letters within the same column differ significantly
(p<0.05).
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Table 3. Particle size distributions of Korean rice cultivar with waxy and non-waxy type.

Cultivars Type Particle size (um)  Mode 10% < 25% < 50% < 75% < 90% <
Namil non-waxy 27.61" 23.11" 5.38' 11.44° 20.49%"  33.23 55.52'
Ilpum non-waxy 31.08' 19.76'® 4.80' 10.40° 19.50" 36.96" 76.04"
Hopum non-waxy 189.57° 223.40°  42.01° 95.81°  173.07°  257.43"  356.97°
Shindongjin non-waxy 189.67" 203.50°  47.34° 101.60°  173.60°  256.30°  348.57°
Seolgaeng non-waxy 54.18" 66.45° 8.98¢ 18.57" 46.71" 79.59°  114.50°
Baekjinju middle-waxy 169.30° 185.40° 35.30¢ 82.78° 15027  226.07"  311.77°
Dongjinchal waxy 177.73¢ 203.50°  32.87° 81.74°  160.00°  242.17°  336.17°
Jeokjinju colored non-waxy 34.78" 16.40° 7.70¢" 11.86° 19.855"  42.41° 88.75¢
Heukjinju colored non-waxy 182.70° 216.77°  40.61° 7271 167.00°  247.47°  337.30°
Sintoheukmi colored non-waxy 38.23¢ 18.00" 7.07" 12.22¢ 21.44¢ 48.50" 99.35"
Shinnongheukchal ~ colored waxy 161.80° 185.40°  25.60' 69.70°  144.10° 22377 310.10°

1a-i

Different letters within the same column differ significantly (p<0.05).
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Table 4. Pasting properties of Korean rice cultivar with waxy and non-waxy type by Rapid Visco Analyzer.

Viscosity (RVU)

Cultivar Type Peak Final Peak . time Pastingog
viscosity Trough  Break down viscosity Setback (min)  Temp. (C)

Namil non-waxy 278.26"" 154.76° 123.50° 265.38" -12.88¢ 6.05¢  72.53
Ilpum non-waxy 285.42° 184.58° 100.84¢ 313.94° 28.52° 6.33*  71.03"
Hopum non-waxy 229.45° 140.09* 89.37 219.32¢ -10.14¢ 6.11%  72.87*"
Shindongjin non-waxy 198.67" 126.76° 7191 214.06° 15.39° 6.20  72.02%
Seolgaeng non-waxy 230.98° 169.38" 61.60" 253.69° 22.72% 6.58" 73.62°
Baekjinju middle-waxy  216.11° 74.81" 141.30° 105.18¢ -110.9° 4.98" 73.35%
Dongjinchal waxy 71.41% 38.41" 33.00" 49.72" 21.70° 3.60' 7233
Jeokjinju colored non-waxy 175.21° 83.10" 92.11¢ 150.89° -24.32° 5.80¢ 76.03°
Heukjinju colored non-waxy —208.76° 135.61% 73.15¢ 212.63¢ 3.87° 6.38" 87.98°
Sintoheukmi colored non-waxy 139.47" 70.448 69.04°" 130.91" -8.57° 5.95" 74.20°
Shinnongheukchal ~ colored waxy 90.01' 34.60" 55.41° 45.54" -44.47" 3.51° 71.32¢"

1)a-i
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