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Abstract

The relationship between the molecular structure of rice starch and the texture of cooked rice
was investigated using hot-water soluble rice starch. The structure of hot-water soluble starch bound
amylose which was composed of small molecular weight and amylopectin which was composed of
chain length of DP 10~20, and the average composition of amylose : amylopectin was 7 : 3. The mole-
cular weight of amylose was the smaller and super long chain of amylopectin was the fewer, the
extractable ratio of hot-water soluble rice starch was the higher. And hot-water solubility of rice starch
be responsible for molecular structure of starch. On the texture of cooked rice, the extractable ratio
of hot-water soluble rice starch was the higher, the hardness was the lower and the adhesiveness
was the higher. The results suggest that the molecular structure of rice starch could be responsible

for the texture of cooked rice.

Key words: rice starch, hot-water soluble starch, structure, cooked rice, amylose, amylopectin, chain

length, molecular weight

MoB
o], vhel Alu), dA skA) S
J% AAsh: $elE A 5ol o
*’J«l Aul7t Fastct oleigh ko] Alnli= A|7HEHE,
sel), H2HE7)), UP‘(“H Z2ZHHAA)A]] 2HoR
yehd 21~t1l ol&& %o i}é}ﬂ AR A7}
SRS “‘94 Aatell s T AR A
#ol oF 90% o )3 od 3k
a}‘—qu.z)

25 7hA] Mel Hribe olHR e s e, dEol w3
= A4 73x, obvby] FEE So 2% %aﬁww
W o 2 ko) A7bg sirhslm 2 el A gl
et 72k FFel wE ““’1 *'Ul atol= oA 77}115
Falgh 27 #ydsel oA Wddh HE AAES
21g &e] Au| zpol & %“6}71 flate] ¢ HE-o
AT2A Q) FHN A vHe & A7k g sle
ATE & e Qe Erd s
A 7tdsid g o A obd

4 opUR e~ ghake

[« T N

F=

‘Or‘

Al 7k 2

R
AN A =
T a-T =

7

fl

Corresponding author: Kil-Jin Kang, Department of Food
Science and Technology, Chonnam National University,
Kwangju 500-757, Korea

757

N KBk IR LN
A% A% FHe4 Hyel P} olUBe s
% o) AxE G FA4e T,
Watanabe™x W8] Axr} 3 Baajo] o
B Axr} 4 wo A5 shed AR 4
o AHokz shgich @, AT e 9%
e MET AF 784 opUR S~ L opUz
o] $ab A\ Qe o AR WA} e Al
(A3h) B7he) 28 AR BasATe,
E e Al Aol e 4
dge] 2tz

A5} Hof A
i
§hago
Arais}
U=k
Aol

—_

1O
u%'a 7(_L.

% o AEE o ‘HSW 2 R Rap
T&s} whe] Haxele] FAE dWstat sk
e W Y
a2
A5 WE B VA9 3k dubAll FAM, F

R, aulsh FAAQ A, gou, $FHE 4
$3tsieh

g5 718y =22 =X

A5 A HES ge] AU Pt B

AR 200mge 98CS & 400mle] IFFHA 7L FE



758 oA E 333 2] A 27 W Al 5 E (1995)

Table 1. Hot-water soluble components of rice starches prepared by heating at 98°C for 8 min

Solubility(%) Total amylose? SA/TA SAP/TAP?
Starch(SS) Amylose(SA) SA/SS  Amylopectin(AP)? AP/SS (TA) (%) (%) (%)
Japonica type
Tongjinbyeo 255 18.0 70.6 75 294 21.0 85.7 9.5
Chucheongbyeo  25.8 17.8 70.0 8.0 30.0 208 85.6 10.1
Tamjinbyeo 238 17.8 74.8 6.0 25.2 204 87.2 75
Tongil type
Samgangbyeo 195 14.0 717 5.5 28.3 19.6 714 6.8
Namyoungbyeo 180 133 73.8 4.7 26.2 18.8 70.7 5.8
Yongjubyeo 17.6 134 76.1 4.2 239 19.5 68.7 5.2

UDifference between soluble starch and amylose
?Based on the untreated rice starch
9Total amylopectin content(%) in the rice starch
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Table 2. Properties of hot-water soluble rice starches

lodine complex Inherent B-amylolysis

DPn?®
A625" Amax viscosity limit
(nm)®  (mi/g) (%)
Japonica type
Tongjinbyeo 0.791 620 165 76.5 790
Chucheong- 0.784 620 179 77.0 860
byeo
Tamjinbyeo 0.886 620 184 76.8 800
Tongil type
Samgangbyeo 0.782 615 197 77.7 1000
Namyoung- 0.759 615 190 78.7 930
byeo
Yongjubyeo  0.775 615 192 784 970

YAbsorbance at 625 nm
“Wavelength for the maximum absorption
“Number-average degree of polymerization
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Fig. 1. Elution profiles on Sephadex G-50 of hot-water
soluble rice starch debranched by pullulanase

Table 3. Carbohydrate proportion(%) of each fraction
in gel chromatography of hot-water rice soluble starch
debranched by pullulanase

F1 F2 F2/F1

Japonica type

Tongjinbyeo 69.3 30.7 044

Chucheongbyeo 70.3 29.7 042

Tamjinbyeo 725 275 0.38
Tongil type

Samgangbyeo 74.5 255 0.34

Namyoungbyeo 76.2 238 031

Yongjubyeo 759 240 0.32
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Table 4. Relationship between molecular characteris-
tics of hot-water soluble starch, and solubility of starch,
amylose(SA/TA) and amylopectin(SAP/TAP) in hot
water

Inherent B-amylolysis DPn Debranched
viscosity limit F2/F1
Soluble —0.8185* —0.9396** —0.8464*  0.9713**
starch
SA/TA —0.7757 —09249** —0.9285** 0.8956*
SAP/TAP —0.7821 —0.8573* —0.6977 0.9557**

*Significant at p<0.05, **Significant at p<0.01.

Table 5. Relationship between molecular structure of
starch and solubility of starch, amylose(SA/TA) and
amylopectin(SAP/TAP) in hot water

Soluble " g5/ rA  sAP/TAP
starch
Amylose?
Distribution(%) of
molecular weight
>50 % 10 —0.8741* —0.9627** —0.9512**
4~50x 10 0.8976* 0.9657**  0.9717**
Degree of
polymerization —0.8989* —0.9692** —0.9740**
Amylopectin?
Super long chain —0.9586** —0.8460* —0.9268**

*Significant at p<0.05, **Significant at p<0.01.
"Data from ref. 6.
“Data from ref. 9.
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Table 6. Correlation coefficients between structural properties of het-water soluble starch and texture of cooked

rice
Soluble SA/TA SAQ/TAP Inherent B-amylolysis DPn Debranched
starch viscosity limit F2/F1
Hardness? —0.9491**  —(0.9078** —0.9206** 0.6391 0.9526™* 0.7087 —0.9171**
Adhesiveness”  0.9391** 0.8681* 0.9673** —0.6856 —0.8633* —0.6210 0.9381**

*Significant at p<0.05, **Significant at p<0.01.
YData from ref. 6.
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