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Fig. 1. Chain length distribution of glutinous rice(Beongok) starch
by gel-permeation high-performance liquid chromatography.

EEBRRERREERSERNRN

FrlI
1

%N E

17.5 225

glucose THE glucose-oxidase peroxidase Vo2 77} &3}
Cq 7 IABHvLEE :}€¢91t+~

a0 % DF

I,_-I-E-E._-x}g[ glucose chain length B2z
FEAj0] glucose o-1,6 A¥2 isoamylased] 2J3A] 7k
*‘:?fﬂ*]ﬂ F A2 glucose a-14 AGNOZ o]Fox EHIRA

po) 538 B Amsigen, v
H3hed

total sugar 3

1o on.o. ;G\:]—@- EEE

BEH e

s \_ [ =1

phenol-H,SO,*H & 2

ot

EE2S Tosoh TSK-gel G2000PW <} G3000PWS A7
9&)4] HPLC(gel permeation high performance

column |

Table 1. Varietal difference in chain length distribution of glutinous rice starches debranched by isoamylase

Chain length distribution percentage(%)

Culdvars Frl FrlI Fr Il Friv Frv Fr+FrII+Frlll  FrIV4+Fr V Frliff\‘]r -I'-Iir;i gﬁ
CB243 1.57£022°) 511£029° 1476+£0.06 55.6310.19¢  22.60+046° 21.44+032° 782310548 3.65+0.10°
TP2579A1 63610.03F  7.35£006" 15.71+024% 40.111020° 30.48+028" 29424023  70.59+049° 2.40+0.20°
Beongok 4824009 1.21+0.18 6.5910.06° 4729055  40.131£0.34 12.62+031* 87424076  6.93+0.24°
Sharebyeo-wx-151-1-B  234+0.13° 395+0.11¢ 13.59+009" 5503+£029¢  25.10+028" 19.88+035° 80.13+£057 4.03+0.17°
Sharebyeo-152-1-B 9.99+0.11'  4.52£0.13° 11.4010.22° 4045+034° 33.65+0.63 25911039 74.10+1.00° 2.86+0.28"
Sharebyeo-156-1-B 1479+022  1.80+0.09° 7.39+£024° 54.16+£049°  21.87+035 239810460 76.03£0.80° 3.1710.10°
Baek na 6.6410.048 4801009 10.87+0.14° 53.14+061° 24551039 2231+026° 77.69+£0.63° 3.48+0.25°
Sandong 10 325£0.10° 4.8110.12° 1345+021" 53.25+048  2524+£0.76% 21.51:£0.40° 78.49+1.105 3.651+0.28°
Sandong 47 8.98+0.14" 4.60+0.14° 11191005 49.46£035¢ 25732047  24.77£033" 75.19£0.79° 3.04+0.20°
Sandong 71 9941024  4.00£0.06° 10351045 47.21+0.53°  28.50+028  2429+0.69" 7571£0.85 3.12+0.12°
Dongsamsung 11 3.36£0.01° 5.83%+029¢ 14971033 52.80+077° 2295+024° 24.1610.63% 75.84£0.87° 3.14%0.11°
Dongsamsung 34 16.06£0.25 047+0.05 439+022° 38931044°  40.14+0.12  2092+0.51° 79.07+0.64" 3.78+0.09°
Chunghyang na 3.6710.14° 5161025 13.871026' 53.124044°  24.19+0.55¢  22.70+£0.64° 77.31£1.15 3411018
Keochang 1 6.4510.10% 4.6710.18° 12.02+030° 53.11+044° 23751045  23.141£0.56° 76.86+£1.00° 3.32%0.16°
Means + SD.

Each value is mean for three replicates.

DValues with different superscript in the same column are significantly different at P<0.05.
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Table 2. Time courses of hydrolysis of glutinous rice starch granules in 15% H,SO, at 37°C

Hydrolysis percentage(%)

Cultivars
1 day 3 days 5 days 7 days 9 days

CB243 6.60+0.24°" 23.26+£0.27° 32.76£0.35¢ 35.521£0.49° 35.99x:0.40°
TP2579A1 8.55+£0.31° 23.54£0.24° 32.46+0.03% 34.87+0.10° 36.70£0.027
Beongok 8.00£0.03° 23.08+0.84° 30.08+£041° 32.57£0.06 32.57+£0.76°
Sharebyeo-wx-151-1-B 5.61+£0.09° 18.39+0.17° 28.1940.20° 34.13£0.23° 34.07£0.17¢
Sharebyeo-152-1-B 11.11£0.22° 30.91+£0.36 38.40£0.07 47.27+£0.99° 44.24+049
Sharebyeo-156-1-B 12.05£0.48 27.4810.00° 31.9940.56% 35.12%£0.79° 31.94+0.41%®
Baek na 9.461+0.25¢ 23.66+0.10° 28.89+0.59° 33.64+1.01% 33.61£0.37°
Sandong 10 5.24+0.10® 16.48+0.66* 28.60+0.80° 35.39+0.29° 35.04+0.06"
Sandong 47 5.21+0.19* 17.00+0.20* 24.58+0.15* 31.84+1.23* 31.28+0.70°
Sandong 71 10.14£0.02" 24.52+0.70% 33.80-£0.03 40.87+1.06° 37.22+0.49"
Dongsamsung 11 10.29+0.17" 29.751+0.048 36.11£0.38% 41.6711.21° 39.74£1.10°
Dongsamsung 34 8.80+0.30 29.97+0.38¢8 37.3440.20" 41.79+1.09° 38.87+0.28¢
Chunghyang na 7.26%0.08¢ 25.26+0.57° 31.61+0.28¢ 38.12+1.14¢ 35.90£0.17°
Keochang 1 11.21£0.06' 31.60£0.05" 35.89+0.29¢ 42.13+0.44° 37.2410.14F
Means = SD.

Each value is mean for three replicates.

YValues with different superscript in the same column are significantly different at P<0.05.
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Fig. 2. Diagrammatic representation of X-ray diffractogram of
glutinous rice starches. I3b to I6a indicate X-ray diffraction
intensity measured from the background line.
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ol

Ratio of X-ray diffraction intensity scales

Cultivars Discriminant score?
3b/4b* 4a/4b* 6a/4bT
CB243 0.700=0.000"" 1.110£0.000" 0.84010.000° -6.251£0.000"
TP2579A1 0.759+0.002° 0.960= 0.000¢ 0.880£0.000° 2.132+0.017°
Beongok 0.730+0.001° 0.923+0.003¢ 0.769+0.001° 4.885+0.009¢
Sharebyeo-wx-151-1-B 0.736+0.014¢ 0.957£0.005¢ 0.869+0.009 2.495+0.446"
Sharebyeo-152-1-B 0.725+0.008° 0.885+0.009" 0.762%0.004¢ 7.231£0.596"
Sharebyeo-156-1-B 0.801x0.002¢ 1.003+0.006 0.803=+0.004¢ -0.555+.0.376%
Baek na 0.732+0.002¢ 1.3441+0.018! 0.67010.005* -19.957+1.087*
Sandong 10 0.730+0.001% 0.923£0.000° 0.769+0.001° 4.88510.0098
Sandong 47 0.695+0.001*® 0.923£0.017° 0.766£0.024° 5.173+£ 1.0662
Sandong 71 0.703£0.006° 1.053+0.006¢8 0.800+ 0.000¢ -2.771£0.390°
Dongsamsung 11 0.703+0.000° 1.008+0.000 0.8260.000° -0.152=+0.000*
Dongsamsung 34 0.704=+0.000° 0.991£0.000° 0.791+£0.000" 0.953+0.000°
Chunghyang na 0.69110.003* 0.795x0.003* 0.714+0.021° 13.018+0.256'
Keochang 1 0.768+0.003¢ 0.913+0.000° 0.83810.003¢ 5.009+£0.014¢

Means+ SDEach value is mean for three replicates.

*Score I, T Score I, T Score IIL.
UValues with different superscript in the same column are significantly different at P<0.05.

PDiscriminant score : Z = -7.79(Scorel)-59.74(Scorell)-3.02(Score II)+68.03

Table 4. Time course of degradation of starch granules of fourteen varieties of glutinous rice starches by glucoamylase

Hydrolysis percentage(%)

Cultivars
S mins 30 mins 60 mins 180 mins

CB243 10.84£0.16%Y 35.94+0.37° 55.60+0.21° 93.53+0.32%
TP2579A1 13.62+0.20¢ 36.65+0.13¢ 54.67£0.32¢ 90.31£0.29
Beongok 11.40+0.11° 46.85+0.30 65.11£0.19° 99.59+0.53
Sharebyeo-wx-151-1-B 11.76£0.08° 38.99+0.23" 49.271£0.30° 96.83+0.21
Sharebyeo-152-1-B 8.011+0.02° 33.3610.19¢ 52.08+0.16" 95.83+0.30"
Sharebyeo-156-1-B 5.32+0.04° 29.00£0.25* 49.23+0.22° 94.78+0.118
Back na 8.84+0.09° 3247+0.11° 52.89£0.09 94.57+0.238
Sandong 10 9.56+0.03° 34.99£0.06° 55.86+0.24¢ 95.13£0.15"
Sandong 47 8.27+0.02° 31.80+£0.17° 68.17£0.07¢ 91.14£0.07°
Sandong 71 14.86+0.3 1 54.19+0.08* 66.59=0.13f 93.79+0.32
Dongsamsung 11 13.58£0:218 39.59+0.06! 52.68+0.27° 90.01£0.29*
Dongsamsung 34 16.47+0.16' 63.02+0.18™ 82.8610.47 92.37+0.33°
Chunghyang na 34.07+0.36 64.19£0.23" 71.50+£0.39" 93.07+0.41¢
Keochang 1 12.67+0.05° 58.28+0.20" 88.30+0.44} 99.92+0.19
Means £ SD.

Each value is mean for three replicates.

DValues with different superscript in the same column are significantly different at P<0.05.
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The Fine Structure of Amylopectin and Physicochemical Properties of Starch Granules from Endosperm
Varieties in Glutinous Rice ;

Mi-Young Kang*, You-Me Sung and Seok-hyun Nam'(Department of Home Economics, Teacher's College,
Kyungpook National University, Taegu 702-701, Korea; 'Division of Natural Science, College of Natural Science,
Ajou University, Suwon 442-749, Korea)

Abstract : Fourteen varieties of glutinous rices were examined on amylopectin fine structure and physicochemical
properties of starch granules. The amylopectin chain length distribution and short chain/long chain ratio were
investigated by enzymatic treatments followed by high-performance size-exclusion chromatographic separation. Chain
length distribution profiles of the isoamylase-debranched amylopectins showed distinct patterns according to varieties.
Beongok showed the highest short chain/long chain ratio, while TP2579A1 showed the lowest one. Sharebyeo-152-
1-B showed the highest hydrolysis rate to 15% H,SO,, while Sandong 47 showed the lowest one. Fourteen varieties
of rice starch granules showed A-type pattern on X-ray diffractograms. Non-gelitinized starch granules from
Keochang 1 and Beongok had almost 100% hydrolysed by glucoamylase for 3 hrs at 370°C.

Key words : glutinous rice, chain length distribution, X-ray diffractogram, glucoamylase
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