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Abstract

The relationship betwwen the molecular structure of amylopectin and the texture of cooked rice
was investigated using Korean rice [3 varieties of Japonica type and 3 varieties of Tongil type(Japonica-
Indica breeding type)]. The molecular structure of rice amylopectin was polymodal and distributed
A chain of DP 124, short B chain of DP 20.6, B chain of DP 26.3, long B chain of DP 45 and super
long chain of above DP 55. The super long chain of amylopectin was composed of long linear chain
with poorly branched chain. Also, the super long chain of amylopectin showed positive correlated
with average chain length, inherent viscosity and B-amyloysis limit(%), but negative correlated with
Amax of iodine reaction of amylopectin. The structural properties of amylopectin in Japonica type
were different from those of amylopectin in Tongil type. In relationship between molecular structure
of amylopectin and texture of cooked rice, the average chain length, inherent viscosity, B-amyloysis
limit and super long chain of amylopectin was showed a positive correlation with hardness, but a
negative correlation with adhesiveness of cooked rice. The long chain of rice amylopectin is the less,
the eating quality of cookd rice was the better. These results suggest that the molecular structure
of rice amylopectin could be responsible for the texture of cooked rice.

Key words: rice, amylopectin, B-limit dextrin, molecular structure, texture of cooked rice, super
long chain.
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Table 1. Properties of rice amylopectin and B-limit dextrin

Amylopectin

$-limit dextrin

CLY OCL? ICL? lodine reaction

Japonica type

Tongjinbyeo 219 146 63 0.085 520

Chucheongbyes 210 138 62 0.091 520

Tamjinbyeo 215 142 63 0.086 520
Tongil type

Samgangbyeo 225 152 63 0.090 518

Namyoungbyeo 22.7 154 63 0.080 516

Yongjubyeo 227 1563 64 0.089 516

Agss®  Amax(nm)® viscosity(mi/g)

Inherent  B-amylolysislodine reaction Inherent DP.®
hmlt(%) Asss Amax(nm) viscosity(mi/g)

87 575 0099 515 94 1900

67 56.3 0.091 518 78 1800

85 57.1 0.110 515 105 2100
116 58.9 0112 515 120 2000
128 59.3 0.116 513 128 2300
120 58.8 0.110 513 124 2200

YAverage chain length(glucose units)

PAverage outer chain length(glucose units)
YAverage inner chain length(glucose units)
YAbsorbance at 625 nm

YWave of maxium absoption for iodine complex
®Number-average degree of polymerization
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Fig. 1. Elution profiles on Sephadex G-50 of rice amy-
lopectin treated with pullulanase (—), f-amylase (--*)
and combination (---)

Table 2. Carbohydrate proportion(%) of each fraction
in gel chromatography of rice amylopectin debranched
by pullulanase

Debranched by pullulanase”

F1 F2 F3 F3/F2
Japonica type
Tongjinbyeo 27.7 174 54.9 315
Chucheongbyeo 24.1 17.6 59.3 3.36
Tamjinbyeo 28.5 17.2 54.3 3.16
Tongil type
Samgangbyeo 30.0 175 52.5 3.00
Namyoungbyeo 33.0 17.1 499 292
Yongjubyeo 34.3 16.9 48.8 2.90
Dfrom Fig. 1
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Fig. 2. Elution profiles on Sepharose CL-2B of amylo-
pectin B-limit dextrin

A: Tongjinbyeo, B: Chucheongbyeo, C: Tamjinbyeo, D:
Samgangbyeo, E: Namyoungbyeo, F: Yongjubyeo

a: Dextran(M.W. 500-4000X 10%), b: Dextran T-500(M.W.
50X10%, c: Dextran T-40(M.W. 4X10%, d: Dextran T-
10(M.W. 1X10%, e: Glucose

Table 3. Carbohydrate proportion(%) of each fraction
in gel chromatography of B-limit dextrin of rice amylo-
pectin

F1Y F2? F2/F1

Japonica type

Tongjinbyeo 314 68.6 2.19

Chucheongbyeo 18.0 820 4.55

Tamjinbyeo 50.3 49.7 0.99
Tongil type

Samgangbyeo 61.3 38.7 0.63

Namyoungbyeo 64.3 35.7 0.56

Yongjubyeo 63.3 36.7 0.58

Y and ? from Fig 2
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Fig. 3. Elution profiles on Sephadex G-50 of p-limit
dextrin of rice amylopectin debranched by pullula-
nase

Table 4. Carbohydrate proportion(%) of each fractions
in gel chromatography of B-limit dextrin debranched
by pullulanase

B-amyloly- Carbohydrate proportion
sis limit in amylopectin®

@)  Fl F2  F3 K4

Japonica type

Tongjinbyeo 575 53 150 88 133

Chucheongbyeo 56.3 50 153 91 142

Tamjinbyeo 57.1 58 152 84 137
Tongil type

Samgangbyeo 58.9 58 145 79 130

Namyoungbyeo 59.3 65 144 76 127

Yongjubyeo 58.8 6.7 147 76 126

Pfrom data of debranched B-limit dextrin(Fig. 3)
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Table 5. Distribution(%) of super long chain of rice
amylopectin

Super long chain

Total(F1)

Outer
chain®

Inner
chain(F1)?

(%) At () M ()

Japonica type
Tongjinbyeo 27.7(100) 550 5.3(19.9) 540 22.4(80.1)
Chucheongbyeo 24.1(100) 550 5.0(20.7) 540 19.1(79.3)

Tamjinbyeo 28.5(100) 550 5.8(20.4) 545 22.7(79.6)
Tongil type
Samgangbyeo  30.0(100) 550 5.8(19.3) 540 24.4(80.7)

Namyoungbyeo 33.0(100) 555 6.5(19.7) 545 26.5(80.3)
Yongjubyeo 34.3(100) 555 6.7(19.5) 545 27.6(80.5)

YF1 of debranched amylopectin(Table 2)

JF1 of debranched B-limit dextrin(Table 4)
Difference of between 1) and 2)

YWave of maxium absoption for iodine complex
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Table 6. Relationship of chain distribution and properties of amylopectin

Amylopectin

B-limit dextrin

CL OCL ICL [n] Anax B-limit (n] Amax DPn
Debranched Native,
F1 0.9275*  0.9103*  0.8090*  0.9325** —0.9098* 0.8974* F1 0.9866** —0.8658* 0.8769*
Debranched Debranched
F3/F2 —0.9805** —0.8595* —0.8418* —0.8731* 0.8731* —0.9634** Fl 0.9346**  —0.9042* 0.8928*

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

Table 7. Correlation coefficients between structural properties of amylopectin and fB-limit dextrin and texture of

cooked rice

Amylopectin
o - ¥7lﬁherent B-amylolysis Debfa?hed
CL ()CL ICL v 15u)51ty limit F1 F3/F2
Hardness" 0.8804* 0. 8552* 0.7420 0.9141* 0.8577* 0.9900** —0.9215*
Adhesiveness”  —0.8968* 0.8262* —0.7710 *10.9480** —-09112* —0.9622** 0.9663**
B-limit dextrin

Inherent Native Debranched

vxscosnv F1 F1
Hardness” 0. 8807* 0.8695* 0.8218* 0.9522%*
Adhesiveness! —(.9789** —0.9586** —0.9558** —0.9668**

: Significant at p<0.05, **: Significant at p<0.01
1)Hardness and adhesnveness of cooked rice cited from reference 2 and 4.
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F1(%) of Debranched Amylopectin

Fig. 4. Relationship between super long chain(F1 of
debranched amylopectin) of amylopectin and texture of
cooked rice

*Hardness and adhesiveness of cooked rice cited from
reference 2 and 4.
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