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Preparation and Properties of Hydrogels from Wheat, Rice, and Corn Starches
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Abstract

In this study, hydrogels were synthesized from three different types of starch which were wheat, rice, and corn starches, using
glutaraldehyde and sodium tetraborate decahydrate (borax) as crosslinking agents. They were prepared by using the molar ratio for
hydroxyl group of starch:reaction of crosslinking of 1:0.05, 1:0.1, 1:0.5 and 1:1. The ratio of 1:0.1 yiclded the hydrogel with the
highest amount of water absorbency. The hydrogels crosslinked with borax had higher amount of water absorbency than those with
glutaraldehyde. The hydrogels prepared from rice starch had the highest amount of water absorbency followed by those from wheat
and corn starches, respectively. The hydrogels prepared from rice starch and crosslinked with glutaraldehyde and borax had the highest
amount of water absorbency at 24 h of 11.5 and 14 g-water/g-dry hydrogel, respectively. The amount of saline absorbency (at 0.9%
sodium chloride) were 4.3 and 5.9 g-water/g-dry hydrogel, respectively. The water absorbency of hydrogel was improved by using
cthanol to precipitate the hydrogel in which the amount of water absorbency were 22.5 and 26 g-water/g-dry hydrogel, respectively.
The chemical structure of hydrogels was studied by Fourier transform infrared spectroscopy (FT-IR). The hydroxyl functional group
in hydrogels was decreased comparing to that in the starting starch which confirmed that the crosslinking was achieved. The thermal
stability of hydrogels was investigated by thermal gravimetric analysis (TGA). The hydrogels were thermally less stable than the

starting starch.
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