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Relationship between Palatability and Physicochemical Properties of
Carbohydrate Components in Rice Endosperm
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ABSTRACT Eight varieties of milled rice showing different
palatabilities were studied in order to identify the relation-
ship between physicochemical properties of carbohydrate
components and their fine structure. Gopumbyeo showed
the highest palatability value among the eight varieties
tested. Both peak viscosity and breakdown were hightest in
Hitomebore, and lowest in Mihyangbyeo. No relationship
was indicated between the palatability and gelatinization pro-
perties. The amylose content of starch showed a significant
difference among the varieties tested. However, no relation-
ship was found between the structure of amylose and the
palatability of milled rice. The degree of branching (B/A
value) was highest in Saechucheongbyeo, and lowest in
Palgongbyeo in fine structure of amylopectin. But no rela-
tionship was indicated between the B/A values and the
palatability of milled rice. Difference was indicated in pro-
perties of gelatinizatibn of starch by differential scanning
calorimetry. The enthalphy for gelatinization showed a signi-
ficant difference among the varieties. However, no relationship
was found between the enthalphy for gelatinization and the
palatability of milled rice. Monosaccharide in endosperm
was composed of rice were compound of rhamnose, fucose,
ribose, arabinose, and xylose. The total content of mono-
saccharides was highest in Saechucheongbyeo, and lowest
in Palgongbyeo. However, 7 varieties of milled rice, expect
Palgongbyeo, showed no relationship between the palata-
bility and monosaccharides contents.

Keywords : amylose, carbohydrate, endosperm, gelatini-
zation, milled rice, monosaccharides, palatability,

starch
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Table 1. Physicochemical properties of milled rice and palatability.

Varieties Protein (%) Moisture (%) Amylose (%) Palatability
Gopumbyeo 7.25+0.07° 13.23+0.05° 15.57+0.02° 84.82+0.24"
Hitomebore 6.91+0.05" 15.68+0.05% 17.810.01° 82.89+0.018

Chucheongbyeo 7.04+0.01° 14.14+0.04" 18.05+0.03° 76.90+0.03"
Ilpumbyeo 6.71+0.05° 12.98+0.10° 17.74£0.05° 75.5240.05°
Nampyeongbyeo 7.3240.10° 13.47+0.05° 17.59+0.03° 73.36+0.04°
Saechucheongbyeo 6.93+0.02 12.74+0.12° 18.2240.04 71.86+0.05°
Mihyangbyeo 8.1120.01¢ 13.25+0.05° 17.54+0.03° 67.14+0.01°
Palgongbyeo 8.61+£0.05° 12.45+0.07° 17.07+0.03° 61.93:£0.04°
Mean+S.D

Means with the same letter are not significantly different (p<0.05).
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Table 2. Pasting properties and viscosity of flour of rice varieties.

Viscosity (RVU)T

Varietics Pastin% Temp. Pasting. Time
%) (min) Peak Final Breakdown
Gopumbyeo 70.20+0.70° 2.8240.21° 2996.50+7.77% 2954.00+67.88" 1140.50+£53.03™
Hitomebore 70.45+0.08" 2.73+0.00° 3285.00+59.57° 3208.00+£90.20° 1575.00+31.57°
Chucheongbyeo 70.20+0.86 2.71+0.07° 3047.00+81.24° 3698.00+£178.84°  1273.004+23.00™
Ilpumbyeo 69.700.05° 2.67+0.00* 2961.00+51.40™ 3466.00+100.89°  1203.00+24.54°
Nampyeongbyeo 81.65+8.36 3.69+0.71° 2900.00+67.84° 3710.00£125.92°  1240.00+37.58"
Saechucheongbyeo 69.68+0.75" 2.67+0.06" 3046.00+£51.48° 3451.00+107.03¢ 1326.00+91.32°
Mihyangbyeo 82.75+10.00° 3.78+0.84° 2522.00+24.55° 3473.00+33.08° 905.00+45.82"
Palgongbyeo 73.45£0.84% 2.98+0.07° 3007.00+9.89° 2904.50+24.74° 1234.00+49.49°
Mean+S.D

Means with the same letter are not significantly different (p<0.05).
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Table 3. Varietal difference in wave length of maximum
absorbance and blue value by colorimetric measure-
ment for starch-I, complex blue color.

Amylose Wave length of
Varieties contents from  maximum absorbance
blue value (%) nm oD
Gopumbyeo 13.88+0.02° 585.33+1.52° 2.79+0.02°
Hitomebore 14.06£0.06™ 578.00+2.00°  2.93+0.03"
Chucheongbyeo  15.04+0.21%" 585.66+1.53°  3.04+0.05°
Ilpumbyeo 15.11£0.02"  584.66+3.79™ 3.04+0.01°

Nampyeongbyeo  14.74+0.03"  584.33+2.08" 2.99+0.01°
Saechucheongbyeo 14.87+0.09% 582.00+1.73™° 3.03+0.00°
Mihyangbyeo 14.21+0.02°  580.00£1.00* 2.99+0.01°
Palgongbyeo 13.05+0.05°  580.66+2.51™ 2.76+0.04"

Mean+S.D
Means with the same letter are not significantly different
(p<0.05).
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Table 4. Varietal differences in chain length distribution of rice starches debranched by isoamylase.

FASIT e lnldERe Ay T
-2 xylano|©, arabinose, galactose, glucuronic acid 5|
side chain®] FEf2 A= o] K Yui ef al., 1995; Shibuya

Chain length distribution (%)

Varieties A B A
C.L>67 67=CL>35  35>C.L.>25 25>C.L>8 8>C.L. B
Gopunbyeo 0.52+0.04° 9.82+0.15° 8.11+0.03° 58.48+0.42°  22.93+0.17" 4.41+0.16°
Hitomebore - 6.32+0.01° 7.2040.03* 61.88+0.14°  24.80+0.12% 6.41£0.07°
Chucheongbyeo 0.52+0.07" 5.05+0.39% 6.09+0.02° 61.31+0.34°  27.57£0.06° 7.62+0.18°
Ilpumbyeo 0.66+0.07" 5.58+0.18° 8.72+0.03° 61.1740.21°  24.58+0.60 5.73+0.25
Nampyeongbyeo 0.01+0.02 3.92+0.09" 6.58+0.03b° 62.9940.46°  25.89+0.15™ 8.46+0.18°
Saechucheongbyeo - 2.55+0.10° 6.36:0.21° 68.46+0.65°  23.18+0.59° 10.28+0.36
Mihyangbyeo 1.39+0.24° 4.48+0.50" 6.74£0.07° 64.84+020°  22.30+0.08° 6.91£0.21°
Palgongbyeo 0.03+0.03" 8.06+0.24° 10.610.46" 58.81+0.19°  21.86+0.17° 431£0.21°
MeantS.D
Means with the same letter are not significantly different (p<0.05).
Table 5. Heat of gelatinization characteristics of the starches from rice varieties.
L. DSC characteristics
Varieties
To Tp Te AHJ/g)
Gopumbyeo 61.34+0.28" 69.87+1.07° 73.900.82° 0.55+0.29°
Hitomebore 58.79+0.35° 63.30£1.37° 70.62+0.68° 1.49+0.24°
Chucheongbyeo 59.37+0.72° 64.77+1.26™ 71.97+0.44° 3.37+1.68°
Tlpumbyeo 58.64+0.33" 64.36+0.54" 72.07+0.22° 2.07£0.37"
Nampyeongbyeo 60.07+0.43 65.90+0.16° 71.46+0.86 1.68+0.49"
Saechucheongbyeo 58.87+1.60° 63.80+0.19° 71.53+1.27° 3.26+0.15°
Mihyangbyeo 59.28+1.10° 64.64+0.00" 71.43+1.01° 2.06=1.69"
Palgongbyeo 63.11£1.11° 70.87+0.50° 75.01+0.98™ 0.89+0.22°
Mean+S.D

Means with the same letter are not significantly different (p<0.05).
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Table 6. Sugar contents of rice varieties. (ng/g)
Varieties Rhamnose(%) Fucose(%) Ribose(%6) Arabinose(%) Xylose(%) Total(%)
Gopumbyeo 2.87+0.11°(10.24)  5.40+0.14%(19.26) 1.13+0.09°(4.03) 17.47+0.09%(62.33) 1.16i0.07f(4.14) 28.03ﬂ:0.10b(100)
Hitomebore 2.50+0.04%(7.09) 9.60ﬂ:0.05d(27.23) 1.15i0.02b(3.26) 21.50+0.02(60.99) O.SOi0.0lb(l.42) 35.2540.03°(100)
Chucheongbyeo  4.40+0.01%(11.24) 8.45+0.01%21.58) 1.55+0.03°(3.96) 22.25+0.05%(56.83) 2.50+0.03%(6.39) 39.15+0.01(100)
Hpumbyeo 6.05+0.01°(14.81) 6.10&0.011’(14.93) 4.15i0.03d(10.16) 24 45+0.02°(59.85) 0.10:0.00°(0.24) 40.85+0.01°(100)

Nampyeongbyeo  6.05+0.03°(20.30)

5.35+0.05%17.95) 2.50+0.02°(8.39)

15.600.05°(52.35) 0.30+0.00°(1.01) 29.80£0.03°(100)

Saechucheongbyeo 6.65+0.06°(11.65) 11.75+0.08%(20.58) 4.45£0.03%(7.79) 32.50+0.01%(56.92) 1.75+0.02°(3.06) 57.100.04%(100)

Mihyangbyeo 6.48i0.01f(14.87) 8.2710.03f(18.98) 3.65&0.05*‘(8.38) 24.2510.01*‘(55.64) O.93i0.02d(2.13) 43.58+0.02°(100)
Palgongbyeo 1.3610‘11‘1(8.36) 1.70+0.03°(10.46) 0.10+0.01%(0.61) 12.14+0.02%(74.66) 0.96+0.01%(5.90) 16.26+0.04*(100)
Mean+S.D

Means with the same letter are not significantly different (p<0.05).
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