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Table 1- Comparison of amylose content and chemical composition of native starch from acorn or wheat
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(1) Csb, () St ) 53 1) e £ g
Amylose (%) Moisture (%) Ash (%) Protein (%) Fat (%) Sample
24.09+0.22°  11.326+0.12° 0.29:£0.02° 0.236£0.02*  0.5£0.025  (Native starch of
acorn)
27.95+0.58? 10.236+0.23% 0.276+0.005° 0.173+0.005*  0.756+0.01° (Native starch of
wheat)
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Table 2. Effect of the percentage of acetic anhydride (6%) on acetyl and substitution rate

(Ao y3) Sl (A2 )3) spiilr a3 @ g
Acetyl (%) Degree of substitution (%) Sample
b s
1.040.08 0.039£0.003 S
(Acorn starch)
1.84+0.122 0.099+0.0122
(Wheat starch)
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Abstract

Background and objectives: Starch is the most widely used natural polysaccharide in the food
industry that plays important role in the consistency, texture and nutritional value of food
products. Although natural starch from various plant sources has unique properties, with the
advancement of food technology and the development of new methods of food processing, the
structure of starch changes which can lead to the loss of some of its desirable properties in
foods. In order to improve the functional properties of starch, its structure can be modified
through modification. The aim of this study was to evaluate the effect of acetylation and cross-
linking on functional properties of acorn starch in comparison to commercial wheat starch.

Materials and methods: In this research, the acorn fruit was collected from mature trees
located in Baghmalek (Khuzestan province) and starch was extracted. Commercial wheat starch
was used as a reference. The chemical composition of wheat and acorn starches was measured
using AACC methods, amylose content was measured based on reaction with iodine reagents
and reading the absorbance at 615 nm. Starches were modified by cross-linking at 0.1%, and
percentage of acetylation and degree of substitution with 6% acetic anhydride was measured
using the titration method, and the swelling factor was determined. Syneresis was measured
during storage at days 1, 2, 3, 4, 7. Statistical analysis was performed using SPSS software and
comparisons of the mean values was done by Duncan test (p <0.05).

Results: The results showed a significant difference in the amount of amylose in natural starch
of wheat and acorn. Fat, moisture and protein content of two starches showed a significant
difference but there was no difference in ash content. The protein and moisture content of acorn
starch was higher and its fat was lower than wheat starch. The percentage of acetylation and
degree of substitution were significantly different in two studied starches. Cross-linking reduced
swelling and acetylation caused increased swelling factor in the two examined starches. The
highest swelling factor was found in acetylated wheat starch and the lowest swelling factor was
observed in cross-linked acorn starch. The highest syneresis was found in cross-linked wheat
starch and the lowest in acetylated wheat starch.

Conclusion: The results of this study showed that cross-linking could results in decrease and
increase the swelling factor and syneresis in modified starches compared to natural starches in
both studied starches, respectively. On the other hand, acetylation caused decreasing and
increasing the syneresis and swelling factor in modified starch, respectively. Therefore, the
degree of cross-linking is an important factor in creating the desired properties. The Cross-
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linked starch from acorn can be used in food products to improve the crispness of crispy
crackers and biscuits, as well as acetylated starch could be used as the thickening agent in soups,
sauces, stews, bakery products, dairy products, and baby food. Also, due to the low amylose
content of acorn starch and its suitable functional properties, application of acorn starch as an
alternative starch in food industry should be evaluated in future studies.

Keywords: Acetylation, Acorn starch, Cross-linking
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