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Influence of Chemical Modification Level of Starch on Flow Properties of Gelatinized

Phosphate Cross-linked and Acetylated Waxy Corn Starch Suspensions
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Yamaki Co, LTD,, 1698-6, Kominato, lyo, Ehime, 799-3194 Japan
*Department of Bioresource Science and Technology, Graduate School of Biosphere Science,
Hiroshima University, 1-4-4, Kagamiyama, Higashihiroshima, 739-8528 Japan

Waxy corn starch was modified doubly by acetylation and cross-linking with acetic vinyl and phospho-
rus oxychloride (POCl;). Degree of cross-linking was varied using 0.008~0.02% phosphorus oxychloride,
and acetylated substitution was adjusted to the same degree on all starch samples. Flow properties of these
starch suspensions were determined by using a capillary tube viscometer. Flow parameters of these starch
suspensions were markedly changed over 1.21X10 *% (w/w) of the phosphorus content. Logarithmic
value of the consistency factor, logK and apparent viscosity, logp,, for the power law model, decreased with
increasing phosphorus content of starch. When the phosphorus content of these modified starch (cross-
linking level) was over 9.00X10 *% (w/w), the swelling of starch granules was retarded. This led to the
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small change in logK and log p, values.

Flow properties of modified starch suspensions were found to be

affected rather by the cross-linking modification of starch than by the acetylated modification.
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Phosphorus Cross-linking Moisture

ConI\iZ;incc Modified type B(z)tr?nilga] SUbT;t)uem content phosphorus %) :\;1; pH
& e (%) content (%) i °
Waxy corn (Native) waxy corn 0 2.79x10 *
WAP-0 Starch Acetate waxy corn 1.39 0.97x10 * 0.00 12.1 0.46 4.9
WAP-1 Distarch Phosphate. Acetylated waxy corn 1.70 1.09x10 * 1.21x10 ' 10.2 0.47 4.6
WAP-2 Distarch Phosphate. Acetylated waxy corn 1.83 1.38x10 * 4.11x10 ! 10.7 0.50 4.7
WAP-3 Distarch Phosphate. Acetylated waxy corn 1.72 1.53x10 * 5.61x10 ' 11.3 0.49 4.7
WAP4 Distarch Phosphate. Acetylated waxy corn 1.80 1.88x10 * 9.11x10 ! 13.1 0.45 4.7
WAP-5 Distarch Phosphate. Acetylated waxy corn 1.72 2.20x10 * 12.3 x10 ! 11.7 0.48 4.7
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Fig. 1 Brabender amylograms of native and modified waxy corn starches

Concentration of starch suspension : 6.0%(w/w).
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Fig. 2 Flow curves of gelatinized modified starch
suspensions
Concentration of starch suspensions ; 4.0 wt%,
Measurement temperature ; 20°C,
Ascending (A) or descending (D) of shear stress,
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Fig. 3 Influence of cross-linked phosphorus content on
consistency factor of gelatinized modified
starch suspensions

Measurement temperature ; 20°C,
Starch concentration ;

@ :30wt%, O:35wt%, A :4.0wt%,
AN :45wt%, B :5.0wt%.
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Fig. 4 Influence of cross-linked phosphorus content on
flow behavior index of gelatinized modified
starch suspensions

Measurement temperature ; 20°C,
Starch concentration ;

®:30wt%, O :35wt%, A :40wt%,
Nc45wt%, B 50wt%.
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Table 2 Granule size and swelling ratio of modified

starches

Sample Diw (um) Dger (f2m) ¢ ratio
WAP-0 4.0% 15.8 35.6 2.25
WAP-1 4.0% 22.5 44.0 1.96
WAP-2 4.0% 20.9 41.6 1.99
WAP-3 4.0% 22.5 39.8 1.77
WAP-4 4.0% 22.2 37.8 1.70
WAP-5 4.0% 21.7 36.4 1.68

Dy, : native starch granule size, D, : gelatinized starch
granule size, ¢ ratio : swelling ratio=Dgy / Diw.
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