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Changes of Seed Viability and Physico—Chemical Properties of Milled Rice
with Different Ecotypes and Storage Duration

Hong—-Yeol KimT, Chang-lhn Yang, Yong—Hwan Choi, Yong-Jae Won, and Young-Tae Lee
National Instiute of Crop Science, RDA, Suwon 441-857, Korea

ABSTRACT This study was carried out to examine the
effects of storage duration on physico-chemical properties
of milled rice. Rough rice of three rice ecotypes (Japonica,
Tongil and F1 hybrids with Tongil back-ground) was stored
for 4, 16, 28 and 40 months without artificial environ-
mental control in seed warehouse. And this materials were
investigated for seed germination rate, brown rice hardness,
alkali digestion value (ADV), contents of protein, amylose,
total sugar, and reducing sugar. Seed germination rate was
significantly reduced with storage duration increased regard-
less of rice ecotypes : 66.7% from 16 months storage, 2.5%
from 28, and nil from 40 months storage in Japonica rices.
And 54.0%, 67.9% in Tongil, and F1 hybrid after 40 months
storage, respectively. Brown rice hardness was not signifi-
cantly affected by storage duration but showed significant
genotypic differences. As the storage duration prolonged,
sugar content and alkali digestion value increased, protein
content declined while amylose content did not show clear
tendency. Total and reducing sugar contents showed sharp
increase upto 16 months storage and thereafter steady in-
crease, and the percentage of reducing sugar content out of
total sugar content increased with extended storage duration.
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Table 1. Rice varieties tested.

Ecotypes Varieties

Japonica Yeomyeongbyeo, Jinheung, Chucheongbyeo

Tongil Taebaegbyeo, Nampungbyeo, Cheongcheongbyeo

Hybrid V20A/Taebaegbyeo, V20A/Nampungbyeo, V20A/Cheongcheongbyeo
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Table 2. ANOVA for physico-chemical properties of rice ecotypes and storage duration of rough rice.

Physico-chemical F-value

properties Ecotypes Storage duration Interaction
Seed germination rate 70.874%* 35.799%* 11.812%*
Brown rice hardness 6.031** 1.115 0.967
Alkali digestion value 20.143%* 2.817* 0.370
Protein content 2.840 9.456** 1.819
Starch content 1.699 2.518 0.671
Amylose content 85.671%** 1.210 1.060
Total sugar content 6.050** 11.640%* 0.657
Reducing sugar content 2.459 13.674%* 0.354

*, ** . significant at 5 and 1% level, respectively
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Table 3. Changes of seed germination rate(%) with storage duration and three rice ecotypes.

Storage duration(month)

Ecotypes
P 4 16 28 40
: 96.0+3.0a" 66.7+7.2b 2.5+1.8b 0.0:£0.0¢
Japonica %
a b C C
. 97.5+2.1a 96.4+2.3a 91.34+8.1a 54.0+7.0b
Tongil
a a b c
. 99.6x0.7a 99.2+0.7a 93.8+2.5a 67.9+8.8a
Hybird . a b c

TLSD 1% level among ecotypes in the same storage duration.
*LSD 1% level among storage durations in the same ecotype.
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Fig. 1. Difference of hardness (kg/cm®) among three rice ecotypes. Fig. 2. Alkali digestion value (ADV) of three rice ecotypes

by different storage duration from 4 to 40 months.
SD : Storage duration (month).
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Fig. 3. Average protein contents of three rice ecotypes by
different storage duration.
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Fig. 4. Total sugar content (%) of three rice ecotypes by dif-
ferent storage duration. SD : Storage duration (month)
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Table 4. Changes of amylose content (%) with storage duration and three rice ecotypes.

Storage duration (month)

Ecotypes 4 16 28 40

Japonica 19.7+1.8b" 19.6+1.4b 19.1+1.3b 18.8+1.8b
Tongil 18.9+1.0b 19.8+1.3b 19.0+0.7b 20.3£1.3b
Hybird 25.9+1.0a 25.0+1.8a 23.9+1.1a 25.5+0.6a

'LSD 1% level among ecotypes in the same storage duration.
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Table 5. Changes of average total sugar content (%), reducing sugar content (%) and ratio of R/T of the milled rice of three

ecotypes with storage duration.

Storage duration(month)

Designation
4 16 28 40
Total sugar (T) 2.14+0.1¢ 2.25+0.1b 2.33+0.1a 2.39+0.1a
Reducing sugar (R) 0.27+0.3¢c 0.63+0.5b 0.95+0.4a 1.16+0.2a
Ratio of (R/T), % 12.6 28.0 40.8 48.5
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