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Analysis of Varietal Variation in Alkali Digestion of
Milled Rice at Several Levels of Alkali Concentration

Hae Chune Choi and Young Hee Son

ABSTRACT : To analyze and classify the varietal variation of alkali digestibility in detail, which is
closely connected with the gelatinization temperature and physical characteristics of cooked rice, .
the patterns of alkali decomposition changed along the alkali concentration were investigated for
thirty three Korean leading rice cultivars and new breeding lines(japonica : 25, Tongil-type:8) in-
cluding five glutinous rice.

Principal component analysis was used to condense the information and to classify rice materials
according to decomposed reaction pattern at several levels of potassium hydroxide(KOH) concen-
tration.

Thirty three rice varieties were classified largely into four groups by the distribution on the plane
of upper two principal component scores which contained above 92% of total informations.

Group I was consisted of one variety, Dobongbyeo, which owned almost same strong resistance to
alkali digestion at the range of 0.8% to 1.6% KOH solutions. Group II included three japonica and
Tongil-type glutinous rice varieties, which revealed medium alkali digestion value(ADV) at 1.4%
KOH solution and intermediate change in ADV from 0.8% to 1.6% KOH solutions. Most of
Tongil-type and early-maturity japonica rice, which exhibited medium-high ADV at 1.4% of KOH
concentration and large ADV difference between low and high alkali solutions, were contained in
Group IlI. Group IV included most of medium or medium-late-maturity japonica, which showed high
ADV at 1.4% KOH and medium or intermediate—high ADV change between low and high alkali
solutions.

The 1st principal component indicated the average index of ADV through 0.8~1.6% KOH
solutions and the 2nd principal component pointed out the factor related with ADV difference be-
tween low and high alkali solutions or regression coefficients of ADV change along with the KOH

concentrations,
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Fig. 1. Varietal difference in changing aspect
of alkali digestion value(ADV) of
milled rice followed by KOH concen-
tration, 0-0: Japonica nonwaxy, e-e: ja-
ponica waxy, o~ @ Tongil-type nonwa-
Xy, a4 : Tongil-type waxy.
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Fig. 2. Distribution of thirty three rice
varieties on the plane of 1st and 2nd
principal component scores derived
from alkali digestion value(ADV) at
five levels of KOH concentration from
0.8% to 1.6%. o : Japonica, a : Tongil
—type.
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Table 1. Corresponding rice varieties of four groups classified by the distribution on the plane of up-

per two principal components,

Varietal group

Corresponding rice varieties

Group I Dobongbyeo

Group I Baegunchallbyeo, Suweon342, Shinseonchalbyeo

Group m Taebaegbyeo, Hangangchalbyeo, = Yongmoonbyeo, = Nampungbyeo,
Suweon339, Suweon340, Yongjubyeo, Boggwangbyeo, Daegwanbyeo,
Cheonmabyeo, Rikutonorin mochi 1, Odaebyeo, Obongbyeo, Jinmibyeo,
Gwanagbyeo, Sobaegbyeo, Hwajinbyeo

Group N Janganbyeo, Gihobyeo, Keumobyeo, Cheongmyeongbyeo, Suweo345,
Sangpungbyeo, Bonggwangbyeo, Chucheongbyeo, Seohaebyeo,

Hwaseongbyeo, Seonambyeo

Underlined rice varieties are Tongil —type rice.
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Fig. 3. Relationships between upper two principal component scores and mean alkali digestion
value(ADV) of milled rice at fivel levels of KOH. concentration or difference of ADV betten
two KOH concentration of 0.8% and 1.6%. © : Japonica nonwaxy, e : Japonica waxy, A :
Tongil-type nonwaxy, a : Tongil-type waxy.
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Table 2. Interrelationships among various indicaters of alkali gelatinizatioh in rice.

Variable ADV ADV ADV ADV ADV Mean ADV b of
1.0 1.2 1.4 1.6 1.8 ADV Differ ADV
ADV 0.8 0.706** 0.521** 0.436** 0.372** 0.199 0.554** —0.298* -~0.233
7 1.0 0.841** 0.642** 0.523** 0.258 0.826™ —0.426** —0.360*
1.2 0.875** 0.775** 0.525** 0.964** —0.002 0.050
" 14 0.895** 0.715** 0.938* - 0.320* 0.373**
" 16 0.873** 0.886** 0.548** 0.559**
" 1.8 0.671** 0.674** 0.638**
Mean ADV 0.129 0.177
ADV difference 0.947**

(Note] ADV 0.8—ADV 1.8 indicate alkali digestion value(ADV) at the gradients of potassium hydroxide solution

from 0.8% to 1.8%, respectively.

Mean ADV points out the mean score of ADV through the gradient KOH levels from 0.8% to 1.8%. ADV
difference is the difference between ADV 1.0 and ADV 1.6. The b of ADV indicates the regression
coefficients of ADV through the gradient levels from 0.8% to 1.6% KOH solution.

Regression coefficient

6
L 2
N o
5T o a,” A‘\
L 4 AA o\\
5 GO
!
4 }- ? é‘oo
I/ ©
F 4 o o
4 ®
3 L s
,I
| Y
* ——__04__4
14 A 1 1 o {
2 3 5 6 7

ADV at 1.4% KOH sol.

Fig. 4. Relationship between alkali digestion
value(ADV) of milled rice at 1.4%
KOH solution and regression coef-
ficient between ADV and KOH concen-
tration. The symbols are same
indications with Fig. 3.
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