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Varietal Variation of Alkali Digestion Value and Its
Relationship with Gelatinization Temperature and
Water Absorption Rate of Milled Rice Grain

Kwang Ho Kim* and Sea Man Oh*

ABSTRACT : Fifty rice varieties were tested for alkali digestibility of milled rice grain at four dif-
ferent KOH levels, and twenty —four varieties selected were tested again for alkali digestibility at
different degrading times and KOH levels. Gelatinization rate at several heating times and heating
temperatures, and water absorption rate at 21°C and 77°C water temperatures were observed using
rice samples of twenty —four varieties to clarify the relationship between alkali digestibility re-
sponse, gelatinization rate and water absorption rate,

Varietal difference of ADV in Japonica and Tongil tye rices was biggest at KOH 1.2%, but it was
better to test at KOH 1.2% and 1.4% levels to know the exact alkali digestibility response of rice
varieties. Rice varieties tested could be classified into three groups, low, intermediate and high,
based on their alkali digestibility response at four KOH levels, and most of Korean cultivated rice
varieties were belonged to intermediate or high ADV group. Varietal variation was also found in
alkali degrading response at different soaking times in alkali solution.

Low ADV varietal group showed higher gelatinization temperature and needed longer heating
time for complete gelatinization compared with intermediate or high ADV group. Same trends was
found between intermediate and high ADV groups, but varietal variation in the same ADV group
was also found in gelatinization temperature and heating time needed for complete gelatinization of
rice grain, Water absorption rate of low ADV group was lower than intermediate or high ADV group
both at 21°C and 77°C water temperatures, and intermediate ADV group showed lower absorption
rate than high ADV group only in initial water absorption stage at 21C.
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Table 1. Mean and standard deviation of alkali digestion values (ADV) of milled rice at different KOH
levels

Variety Heading No. of Mean ADV  score Standard deviation

group date variety KOH 1.2 1.4 1.6 1.8 KOH 1.2 1.4 1.6 1.8
% %

Japonica before Aug. 10 7 2.74 4.95 5.74 6.50 0.99 0.63 0.34 0.00
after Aug. 11 14 3.99 5.35 5.96 6.55 0.81 0.50 0.19 0.14

Tongil before Aug. 10 9 1.72 4.89 5.50 6.35 0.83 1.01 0.82 0.44
after Aug. 11 16 3.22 5.07 5.84 6.50 1.19 0.46 0.30 0.00

Indica Aug. 8—Sep. 1 4 1.77 2.84 4.71 6.42 0.82 1.38 1.16 0.56

Overall Aug. 1—Sep. 1 50 2.98 4.92 571 6.48 1.27 0.93 0.60 0.25




Table 2. Alkali digestion values (ADV) of selected rice varieties at different KOH levels

) ADV(1-7) Var. ) ADV(1-7) Var.

Variety Variety
KOH 1.2 14 1.6 1.8 group KOH 1.2 14 1.6 1.8 group
% %

Labelle 1.0 1.3 3.0 5.7 I Samnam 2.0 6.3 6.3 7.0 I
Tetep 1.2 2.7 5.3 7.0 I Milyang 30 2.8 5.5 6.0 6.5 ]|
Tadukan 2.0 2.7 5.5 6.5 I Kwanak 3.3 5.6 6.0 6.5 I
Suwon 326 2.2 3.0 3.8 5.2 I Cheonma 3.8 57 6.0 6.5 Il
Yongju 2.7 4.2 5.8 6.5 i) Sangpung 4.2 5.0 6.0 6.5 m
Nongbaek 2.3 4.3 5.0 6.5 I Nakdong 3.2 5.2 6.0 6.5 m
Namyoung 2.0 4.5 6.0 6.5 I Shingwang 3.5 45 4.7 6.5 il
Gaya 2.3 4.0 5.8 6.5 I Milyang 23 4.0 47 6.0 6.5 m
Chilseong 1.3 4.8 5.0 6.5 I CB 207 4.2 5.0 5.8 6.5 ]|
Samgang 1.0 5.3 6.0 6.5 a Chucheong 5.0 5.5 6.0 6.5 i
Baekyang 2.0 4.2 5.0 6.5 I Youngpung 5.0 5.3 6.0 6.5 i
Nampung 1.0 5.0 6.0 6.5 II Overall mean 3.7 4.5 5.5 6.4
Zenith 2.8 4.7 5.0 6.5 il sd 1.2 1.1 0.8 0.3
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Table 3. Alkali digestion values (ADV) of selected rice varieties at different degrading times and KOH

levels

KOH 1.2% 1.4% 1.6% 1.8%

Variety
Group l4hr 20 24 32 40 l4hr 20 24 32 40 14hr 24 32 24hr
I Labelle 1.0 10 10 10 110 13 13 13 1.7 1.7 25 30 35 57
Suwon326 15 1.8 22 22 23 20 30 30 30 30 28 38 40 52
I Nongbaek 15 1.8 23 28 28 42 43 43 48 48 45 50 52 65
Gaya 22 23 23 25 25 33 37 40 42 42 53 58 63 65
Samgang 10 10 10 10 1.0 50 50 53 57 57 60 60 62 65
I Kwanak 25 25 33 35 35 40 48 50 55 55 58 6.0 62 65
Samnam 1.3 20 20 28 28 57 57 63 65 67 60 63 65 70
Chucheong 50 50 50 50 50 52 53 55 62 62 60 60 63 65
Nakdong 3.0 30 32 32 32 47 50 52 57 58 58 60 63 65
Milyang23 3.0 38 40 43 43 40 45 47 50 50 58 60 63 65
Youngpung 40 47 50 50 50 45 50 53 58 58 6.0 60 63 65
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Fig. 2. Gelatinization ratio of rice grain of three varietal groups at different heating times (left) and

heating temperatures {right).



Table 4. Gelatinization ratio of rice grain of selected varieties observed at different heating times

ADV Heating time (min.)
Variety
group 30 35 40 45 50 55 60 65
I Suwon 326 0 0 0 0 0 0 55.5 44.4
Labelle 0 0 0 5.5 0 0 0 0
Tetep 0 0 0 0 0 0 11.1 38.8
il Yongju 0 0 11.1 16.6 16.6 16.6 55.5 55.5
Nongbaek 0 0 0 22.2 22,2 27.7 55.5 44.4
Gaya 0 11.1 11.1 16.0 38.8 44.4 61.1 83.3
Samgang 0 5.5 33.8 33.3 50.5 44.4 61.1 61.1
Baekyang 0 0 0 11.1 22.2 38.8 61.1 83.3
Nampung 0 0 5.5 11.1 66.6 88.8 100 100
i Kwanak 0 21.7 44.4 44.4 77.7 72.2 72.2 94.4
Sangpung 0 5.5 16.6 38.8 38.8 61.1 100 100
Samnam 55 5.5 27.7 27.7 88.8 88.8 100 100
Nakdong 0 16.6 5.5 217 27.7 50.0 83.3 100
Milyang 23 0 16.6 27.7 27.7 44.4 44.4 61.1 100
Milyang 30 - 55 5.5 22.2 44.4 66.6 66.6 7.7 77.0
Chucheong 5.5 27.7 50.0 55.5 100 100 100 100
Youngpung 55 5.5 5.5 27.7 27.7 33.3 72.2 100
MmIRIRES ZAMSS] A7 gHukdo R R 205l A TS 0.16, TR 0.22, 32 0.239]
SRR W2 vhebd Aol 18300t} Hillo o]d I - M#go] wlssta IgEnte] xol: F8
ol 105 thigst ol FEFTFES IR T o) g 308 o3 R 6087t= I - M7k
#o] 0.15 U2 0.16, MEE 02224 1 - N o< & zpol7t glgley 1+ FEFFE2 1
& dlsht M#zs xpol7h SR ke - I#ro 343 AUk Fgkassgd =8
0.3 6
[ |
5t ®; Group 1
™ 0 ; Group II
0.2t E4L e ; Group Il
g = A ; Overall mean
g 2 3
E @ ; Group [ %”3
Lol Q; Group I 52
& ®;: Group Il 3
e A ; Overall mean § 1
0 L . —_ R J 0 N : R P
10 20 30 40 50 60 10 20 30 40 50 60
Soaking time(min) Heating time (min.)

Fig. 3. Water absorption rate of milled rice grain of three varietal groups at 21°C (left) and 77°C
(right). '

_.34_



3 AI7HE SRR BT iR 50202 UEte
G Mge) &oh ABee 87 302 F35
patael mEshe 49T A

RO kayWRikES FF, Az 2 Az
o] wetA gt Y EYPEFo] XY
Zzurt FREESEEI W20, 9o Rk
o} g9 MRS YEhIT R Y 3 £
et v RiEES 23codlAel kaifukase] <A
st 6EZ TR BFT 4 e FRESFS
=7} whe SiERrl Akl £ FEEol wol &
A Yokn Tt Y. B Ag Aol L
ey ekd I gfae [ - M KiEol vst
of #igoMe FEFFE]

rIol 27k Ak R o)
77708 Bl Wik F BHE A7l
Wi 71 EAIZE 10814 T
0.89, Taee 1.25 MEE2 1.492
7 7] Als e 60RE LiKE o F5
2o T8 yoo) 2.3, [&o] 3.9, o] 4.002
A Iz - Dezte) ol Agou I
Mzgele Aol7h Fol ST A L4 27)
=7} 5] w3t [ ptatese) 94989 =st
gopHoz word I - MERHRT MmARKE
ol B AL YA AYE o
Wz Aol B]Z&@ Aol olshpe Azke
el AT B E 9 A MEkreh
AL ok @EY AN Aok 2B
BAG 24ERE T ST, AW 2 G
IR (60%-F) o] 712 ekom ZHuE i
# 10555 AN FrFol 713 gols #
Ao BoY mARKES Avketel HPA
BAE oz o PEFolok steletn vot,

p
L

m R

were] oziel B = o LI 2 kiR
mol RAZ #3)7) A5t 50miEe] &S o] 85t
o 4ispre] G4 EHAAN BEo] FANSS £
At o g gut-gol S5k AEdh 24
Fgol tiatole el &l Mo shiknER ol m
2 Ao FAAE, mEiE R el we &
ore] sERMIbA 183 21 R 77T B A=
AA L we] Rk 5 ZABIA

Fiml A ).

EALE

L AT D H—
9] x}ol= KOH 1.2% % %94 713
AR 2 FEo] d@gS-ukeS
A e KOH 1.2% 2 1.4%004 &e
£ #Aste Aol 94T

2. MEK#ee] BemEgol A ZAR Y=o
A FAEEE 3REHSE e F UMe
vl e gdo] AR FA S F LM ot
& BEaurgole SR xkolt AR

3. e Eaukeo] ZA U2 RAEEmEdE m
G D ol wE fifbkitkase] o)t £
sto] A RALI 2 FF Fol 2 Ao
Hlato] 522 ol Bas 2=} BRI RMLET
EREE Aoy F98 fEENIME FE3T
zo) 7} A AT,

4, GLEIEr} olF B GIEH] A
QR BTy} FF EE B2 FET HEHA

Him21c) 2 mEa(77°C) BulkEo] oFF R
dZEAwst FH FFEE B2 FET

v)ate] sl Ao #u AR RAcEE 7 =3 h

51F 3Rk

Bhattaharya, K. R. 1979. Gelatinization
temperature of rice starch and its determi-
nation. Chemical aspects of rice grain
quality, IRRI : 231 ~250.

. A&, )24, AFE. 1989, ujAANAT

BIFAA B AT R UM (FEH) @ 334~354
Halick, J. V. and V. J. Kelly. 1959.

Gelatinization and pasting characteristics

of rice varieties as related to cooking

behavior, Cereal Chem. 36 : 91~98.

RS, HAE 1975 LA TAE AAHE A
3 ARz tisted. §24A 19 : 7~13.

. Juliano. B. O. 1979. The Chemical base of
rice grain quality. Chemical aspects of rice
grain quality, IRRI : 69~90.

. Juliano, B. O. 1982. An international sur-
vey of methods used for evaluation of the
cooking and eating qualities of milled rice.
IRRI research paper series no. 77 : 1~28.

. Juliano, B. O. 1985. Polysaccharides, pro-

teins, and lipids of rice. Rice ; Chemistry

and Technology, AACC : 59~174.



10.

11.

12.

L ABE, AR, 7S, 259,

" Juliano, B. O. 1985. Criteria and tests for

rice grain qualities. Rice : Chemistry and

Technology, AACC : 443~524.

urzl 73, 1988.

AEZAol ATFHEF, BAY 2 W A

33(8%) 1 1~17

1335, #H8|Z, 1990. Fdv) 9] o]s}stH 54
AnPrirle, AED 183 2 FsPl
-5 LML H 45 1 85~94.

, A, g7, o] 3. 1985. &< of

R 2SN FE oA, T

3) : 320~325.

g7]9d, vrxE, AAH, o)A 3. 1985.

3

=
30

3

Mol oY 1 8GN
= P o

z

L= ’

13.

14.

15.

shs3hA 28(2) : 62~

P A
T

oy

Wul o] F& =,
67.

ol ZAAJE, ol 4at. 1983, Uvtd E T
o] 3k, dHEshA] 26(1) 1 1~7.
Little, R.R., G. B. Hilder, and E. H.
bawson. 1958. Differential effect of dilute
alkali on 25 varieties of milled white rice,
Cereal Chem, 35 : 111~126.

Little, R. R. and G. B. Hilder. 1960. Dif-
ferential response of rice starch granules
to heating in water at 62°C. Cereal Chem,

37 : 456~463.



