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Effects of Molecular Structural Changes of Chestnut Starch
on Starch and It,s Gel Properties
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Abstract

Acid-modified and cross-linked chestnut starch properties and their ge! properties were examined.
Hardness and cohesiveness of acid-modified starch gels were all reduced as acid treatment time was
increased. And hardness of crossed-linked starch gels were increased but cohesiveness were not signi-
ficantly different. Reduction rate of transmittance in acid-modified starch suspensions were higher
than that of unmodified starch suspension. Hardness changes of cross-linked starch gels during 4
days of storage were little, especially in the gels made at 75C and 85C of heating temperatures.
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Fig. 1. Visco/amylo/Graphy pasting curves for unmodi-
fied and modified starches(8%, w/v, db) at 95°C
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Variety PT? Viscosity Peak Viscosity after Viscosity Viscosity after
) at 95C viscosity 15 min at 95C at 50C 15 min at 50T

unmodified 67.0 1080 1210 890 1230 1250

1 hr acid- 67.0 440 690 360 590 620

modified”

5 hr acid- 69.5 145 340 120 215 310

modified®

cross- 69.0 1215 1215 1225 2130 2130

linked?

mixed 68.0 1150 1175 1000 1570 1290

cross-linked”

DThe concentrations were 8%(w/v, dry basis)
2PT means initial pasting temperature.

31 hr and 5 hr acid-modified were 0.2 N HC! treated starches for 1 hr and 5 hrs, respectively.
YCross-linked was 0.01% POCI; treated starch for 1 hr and DS was 0.13
Mixed cross-linked was starch mixed with unmodified (50%) and cross-linked (50%).
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Fig. 2. Gel chromatography of dextrans

Column: Sepharose CL-2B, Flow rate: 20 mi/hr
Eluent: 0.01 N NaOH with 0.02% sodium azide
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Fig. 3. Calibration curve based on the molecular weight
values of dextran standards
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Fig. 4. Elution profiles of soluble fractions of 1 hr acid-

modified chestnut starch leached at 75°C(—), 85°C(---),
95°C(+)
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Fig. 5. Elution profiles of soluble fractions of 5 hr acid-

modified chestnut starch leached at 70°C(—), 75°C(--),
85°C(+)
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Table 2. TPA" of unmodified and modified chestnut
starch gels”

Temperature Hardness Cohes-

©) (X104 dyne) iveness
unmodified 75 1294 0.84
85 89.2 0.95
95 53.9 0.90
1 hr acid-modified” 75 1029 097
85 784 0.86
95 56.4 0.66
5 hr acid- modified” 75 735 0.16
85 88.2 0.04
95 441 0.02
cross-linked? 75 100.5 0.86
85 112.7 0.87
95 107.8 0.85
mixed cross-linked” 75 1127 0.87
85 109.0 0.84
95 93.1 0.87

DTPA means textural profile analysis

2The concentration of starch gels was 8%(w/v, dry basis)
and the degree of deformation was 60%.

91 hr and 5 hr acid modified were 0.2 N HCI treated
starches for 1 hr and 5 hrs respectively.
9Cross-linked was 0.01% POCl; treated starch for 1 hr
and DS of that was 0.13

Mixed cross-linked was starch mixed with unmodified(50
%) and cross-linked(50%).
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Fig. 6. Elution profiles of soluble fractions of cross-linked
chestnut starch leached at 75°C(—), 85°C(--), 95°C(--*),
100°C(-+-+-)
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