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Rice seeds of 4 cultivars including Whachung and Nampung, of the non-waxy rice cultivars, and
Shinsunchalbyeo and Whachungchabyeo, of the waxy rice cultivars, were germinated at 27°C for 3 days to
compare the changes in some physico-chemical properties of the starch granules and the starch-hydrolysing
enzyme activities during germination, respectlvely With the starch granules, the amount of long glucose chains
from amylose molecules were reduced in the non-waxy rices, while the chain length increased in the waxy rices.
In the distribution profile of the glucose chain length from amylose molecules, we could observed that the chain
length with DP (degree of polymerization) ranged 33 to 66 increased with the decreasmg rate of the chain length
with that above 130, regardless of the waxiness of rices. In addition, we observed that in contrast to a increase
in chain length with DP ranged 14 to 33, the amount of short chains from A chain fraction decreased.
Germination induced slight reduction in the polymerization rate of starch granules, and decrease in both
initiation and termination temperatures for the gelatinization. ¢i-Amylase activity of rices germinated for 3 days
found to be higher than that of malt. Especially, the activity of Shinsunchalbyeo was revealed to be highest,
about two fold higher than that of malt. In contrast, B-amylase of the waxy rice found to be considerably less
active than malt, although the waxy showed prevalent activity as compared to the non-waxy rices.
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Table 1. Amylose contents and wavelength in A, of iodine absorption of starches in endosperm mutants of rice

Rice varieties Blue value (A4, nm) Ay (Mm) Absorbance at A,
Normal type (non-waxy rice)
NV 0.509 585.0 0.492
Whachungbyeo G? 0.249 579.0 0418
N 0.550 587.5 0.517
Nampunhbyeo G 0.292 580.0 0372
Glutinous type (waxy-rice)
Whach halb N 0.119 556.0 0.293
cHungehatbyeo G 0203 5300 0.342
. N 0.097 539.5 0.256
Shinsunchalbyeo G 0.292 5200 0372
YNot germinated rice, ?Germinated rice.
Table 2. Varietal differences in chain length distribution of rice starches debranched by isoamylase
Chain length distribution (%)
Fr.1 Fr.1l Fr. 1 Fr. IV Fr.V

Mw=22560) (22560>Mw>11280) (11280>Mw >5640) (5640>Mw =2444)  (Mw<2444)

(Dp=132) (132>Dp=66)  (66>Dp=33)  (33>Dp=14) (Dp<13)

Normal type (non waxy rice)
Whachuneb N 10.7+0.08 3.4340.19 517+0.73 42.6+0.16 3734097
achungbyeo G? 1.38:£0.24 2.8610.08 14.5+0.01 53.0+0.17 28240.14
Namuneb N 15.1+0.54 3.80+0.18 5631021 21.10.64 5444023
pungbyeo G 1.12+0.05 4741004 12.0+0.05 4744009 34.840.05

Glutinous type (waxy rice)

Whachunschall N 4244027 1.63+0.10 5574063 224172 4484021
achungehalbyco G 2.18+0.09 2.98+0.07 13.9+0.04 58.6+0.16 22.4+0.05
Shinsunchals N 4.49+0.04 1584021 165+1.21 5894125 17.6+0.14
1sunchalbyeo G 2.52+0.09 503+0.10 13.240.09 63.0+0.13 163+0.11

"Not germinated rice, ?Germinated rice.
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Table 3. Classification of rice starches based on X-ray diffraction patterns
. - X-ray diffraction intensity scale
Rice varieties
3b 4b 4c 6a
Normal type (non-waxy rice)
Whachunebveo NV 4.261+0.076 5.45+0.050 5.13%£0.057 3.30+0.100
£0y G? 373+0.028 4.18£0.028 5.01+0.028 4.13+0.028
Nam b N 3.75+0.050 5.02%0.115 491+0.028 2.98+0.126
pungoyeo G 40240028 4.3440.040 5.20+0.010 428+0.028
Glutinous type (waxy-rice)
Whachunechalb N 425+0.081 5.73£0.076 5.86+£0.076 3.83£0.076
gehatbyeo G 4.05+0.086 5040050 541+0.028 4.60+0.202
Shinsunchalb N 3.96+0.057 5.25£0.050 5.02%£0.076 3.461+0.028
yee G 4080317 425+0.050 5.35%0.050 3.86 £0.055
YNot germinated rice, ?Germinated rice.
Table 4. Heat of gelatinization and endotherm characteristics of starch granules
To” (°C) Tp? (°C) TV (°C) AHP (callg)
Normal type (non-waxy rice)
NY 63.00 68.46 88.42 1.74
Whachungbyeo GO 59.17 66.83 7921 2,60
Nampuneb N 65.57 69.32 87.37 1.00
pungbyeo G 59.60 65.20 79.67 245
Glutinous type (waxy-rice)
N 64.28 72.30 88.0 2.55
Whachungchalbyeo G 59.57 64.94 79.0 249
N 63.71 69.86 87.08 2.26
hi hal
Shinsunchalbyeo G 59.18 65.35 77.08 257
YOn set temperature, Max. peak temperature, YCompletion temperature, “Enthalpy, YNot germinated rice, “Germinated rice,
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Table 5. Changes of diastatic acitivity for 3 days during rice germination

Rice varieties Diastatic acitivity
o-Amylase (units/g flour) (%) B-Amylase (units/g flour) (%)
Malt 0.945 £0.003° 100 537.0£0.003" 100
Normal type (non-waxy rice)
Whachungbyeo N: . 0450+ 0.()07*; 47.6 80.05+£0.274° 16.6
G 1.120+0.005 119 141.9 £2..860° 26.4
Nampungbyeo N 0.690 +0.005° 73.0 79.67+ 0"7921 14.8
G 0.800+0.003° 84.7 129.8 £2..745 242
Glutinous type (waxy-rice)
N .8201+0.002¢ . 20+0.359° 7.0
Whachungchalbyeo G ?.iés ig.gg; 81288 ?242.2 i%ii)if ;0.6
Shinsunchalbyeo N 0.910£0.004° 96.3 91.25+0477° 17.0
G 1.870+0.005" 198 214.2 £2.260¢ 399
PNot germinated rice, ?Germinated rice.
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