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Abstract

The molecular structure of rice starch was investigated using Korean rice [3 varieties of Japonica type and 3 vani-
etfes of Tongil type {Japonica-Indica breeding type)]. The Amax of iodine complex and inherent viscosity of japo-
nica type were higher than those of Tongil type. 8-Amylolysis limit of the starches was not different between
the two rice types. In the distribution of molecular weight of rice starch, the molecular size of amylose and amy-
lopectin for Japonica type were smaller than those for Tongil type. The chain of rice starch distributed F1 of
above DP 55, F2 of DP 40~50 and F3 of DP 15~20, and the ratio of F3 against F2 for Japonica type was higher
than that of Tongil type. The results suggest that rice of japonica and Tongil type was different molecular
structure of starch.
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Fig. 1. Elution profiles of Sepharose CL-2B of rice starches.

Solid ine indicates cabohydrate content and dotted line indicates absorbance at 680nm.
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Table 2. Carbohydrate proportion (%) and distribution (%} of amylose and amylopectin of each fraction in gel chromatography
of rice starches

Amylose F1 F2 F3
content Amylopectin® AP/TAPY  [AP+ASI"  AP/TAP?  AS/TAS®  Amylose” AS/TAS®
(%) (AP} (AS)
Japonica type
Tongjinbyeo 21.0 63.4 86.5 19.3 13.5 41.3 123 58.7
Chucheongbyeo 20.8 63.1 86.0 198 140 41.6 124 5%.4
Tamjinbyeo 20.4 69.7 87.5 18.4 12.5 41.6 11.9 58.4
Tongil type
Samgangbyeo 19.6 70.5 87.6 18.3 12.4 42.3 11.2 571
Namyoungbyeo 18.8 733 90.2 16.3 9.8 44.5 10.4 55.5
Yongjubyeo 19.5 733 911 16.2 8.9 46.3 10.5 53.7

"Carbohydrate proportion (%) of each fraction

“Ratio of amylopectin in F3 (AP} to totai amylopectin (TAP)
“Ratio of amylopectin in F2 (AP] to total amylopectin (TAP)
“Ratio of amylose in F2 (AS] to total amylose (TAS)

“Ratio of amylose in F3{AS! 10 total amylase (TAS)
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Fig. 2. Elution profiles of Sephadex G-50 of rice starches treated with pullulanase(—), f-amylase(- - -} and combination{---).

R DPgo a5 35 25 15 13 A 61 1535 % 1 5, 600 X%
- \ — [
= - - ‘v 4500 €
E a0k ) <
8 AT
P f
8 ]
[}
3 1o / 3
2 /\ %
. AW
g’\ 501
b i
o 30}
et
=
o
&
10r
@
e
¢ S0r A .
3, -7 1 C
5 - .
o 300 f,‘"\,‘.
i i ¥
8 F1 F3 {\
101 Vo F2
OL/II LY N Ill

A Tongjinbyeo B : Chucheongbyeo C : Tamjinbyeo
D : Samgangbyeo £ ! Namyoungbyeo F 1 Yongjubyeo
e AE 2E Bg ww Ae] §2F ugen], H¥ 1 DP 550
Ao 33 33 2% DP 40~50 %23 ¥ 3& DP
2 ABL pulivlanase, B-amylase 18] F AAF $ ¥, w2 0~50 ¥ B3

15~20 _r-‘_oﬂx-] #35 9it} B-Amylase B 7l-1 8%

A R?EH*J' t}-& Sephadex G-502% &% wj#l-g
p FEL void volume 32 (2 )2 DP 3 312 (HE 2)

o Fig. 22} o}, Pulivlanase® A W& 2] 4% ¢

é[-m T



688 T I

o 4 He2 wgth ¥A T 5LF W A
7Ll void volume ¥-Zof &4 A x o] 1 Dp
3 3-2ellad B85 »elr} Kayisu2l Hood (18) vl
o} A E-L puitulanase, f-amylase, pullulanase &) 2
B-amylase —pullulanase — B-amylase®] AR A=
251 Sephadex G-502.2 &% A7} 47 void volume
oA A B A 9 0.6%)% HATH shel
=

Fig. 28] 2zt 889} g3l £ 8| &8 2 Table
3z 2ok Pullulanase® BX & ol 2F H¥-9 v &&
2 odubAl e ®2 1L 39.12-40.11%2A4 T4
42.36~45.62% KUt dolorl F§u 38 ezl Eokw
A% 2 Mgk DB AE 16% B4 vht
v A %2 pullulanase # 2} 8ta Sephadex G-502.%
FEU2 14% HE 18 grgdE B E-2 38%3 g
SATH18). B3 2o HE B Y- 39 B2 AT 345~
3.708. 84 EodAlel 3.15~3.32 B} ofzh :ng}ar ko

O

¥

& 290} 8% 3-8 of 2o g} pullulanases]| 2]af 3
1 "]-é? fe2 dubAizt ¥ 20 HEE HE 32 v
Fol A Hoh %8 72 JubAy ]'%"é?ﬂ 2o} o

B} Al o FhA 3 9l2-S 2 ulakd.

BramylaseE. 7l+2-4 & o HE 18 W ES Y
A FAA b ket 29 WS Egleh
HE 29 ¥ E & proldetola] o] $E (Table 1)}
Al%dk & Bodeh webd framylase® 7paEa 4
& 1L 8-9A dAEY, SR 2GR AR

A
"’T

amylase2 7h4= 28] 3 B0 33 29l & 4 H] oA
VehtE R F Eae] Aule) ofsted Al tiF-Eol
TR AT FheEd Boka & 4 gl

TEe F=F dEn ghef Hax

AR A A e daA gy A
& Table 47} e}, 4] &)~ A K (3)8] AntE oL
45l 2 P 2f- HEw Uy Are A A
FFAE BE o, fropdetebd o e H
2 g) AbEg HolR] ghghrl. Sepharose CL-2Be] &
FAES 45 L Fopizad Baql H5 180
o] BEshs Ao ARE, YA e ARE B
fovk, 4 29 ¥ 32 YR e A mek e
AT, S & ¥vh =3, A

pullulanase & a-1

TAE

WUrk F EAE A A e o F H e B

of SR A E2) A BEolN O 55 0149 93
o) AEsh A9 4RE, AL ¥

<&

=

¢
flo ©
=
4
=
9,
o
(s

=: T

=N
=
= R-2) Absh

Bk :T_EM e 1;~20_4 23330 33 20
+32] 98

1

=

| A
J

Table 3. Carbohydrate proportion (%) of each fraction in gel chromatography of rice starches debranched by puilulanase and

hydrolyzed by p-amylase

Debranched bv pullu{anaqe

F3/F2

FHydrolyzed by f-amyiase

Fl F2 F3 F1 F2 F2/F1

}aponlfa typc

Tongjinbyeo 40.1 13.2 46.7 3.54 30.3 69.7 2,30

Chucheonghbyeo 39.1 13.0 479 3.70 29.8 7.2 2.36

Tamjinbyeo 39.2 13.6 47.2 3.49 30.5 69.5 2.28
Tongil type

Samgangbyeo 42.4 13.6 45.0 3.32 31.9 59,1 217

Namyoungbyeo 45.6 13.6 42.8 315 313 68.9 2.21

Yongjubyeo 44.7 13.8 43.5 3.16 320 68.0 2.3

Tabie 4. Correlation coefficients between structural properties of rice starch and texture of cooked rice

inherent  f-amylolysis Native starch Debranched with pullulanase

viscosity limit £ £2 F3 F1 F2 F3 F3/F2
Hardness" 0.9345%* -0.2818 09347 -0.9355% ~0.9584*%  0.9761* -0.757¢ -0.9718% -0.,9602**
Adhesiveness™ -0.7849 03782 08072 0.9234*  0.9063* -0.9049% -0.8970* 0.9368* 0.9823**

Significant at *p<C0.05, *p<0.07
vData from ref. 3.
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