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ABSTRACT

Giant catfish (Pangasianodon gigas) is a large freshwater fish with a thick skin structure
making it difficult to extract gelatin. Therefore, pretreatment of the giant catfish skin is necessary.
However, pretreatment of giant catfish skin with aqueous solutions of acid and alkaline is not
sufficient. Therefore, this research investigated the effect of microwave and ultrasound pretreatment
on the gelatin extraction yield, physico-chemical properties, functional properties and study the
application of gelatin extracted from giant catfish skin for the preparation of gelatin-alginate gel
beads. The study on the effect of microwave pretreatment on giant catfish skin gelatin extraction by
using factorial in CRD with 2 factors experimental design was performed. The microwave watt
powers (300, 450 and 600 Watt) and times (0, 30, 60, 90 and 120 s) were the pretreatment factors and
the gelatin was extracted with distilled water at 45°C for 12 h. Microwave pretreatment at 600 W
for 120 s was found to provide the highest gelatin extraction yield (10.49 + 0.05%). In addition, the
microwave pretreatment condition was selected and used in combination with ultrasonic pretreatment
using response surface methodology experimental design to study factors effecting gelatin extraction
yield. Three factors were studied including amplitudes (50-90%), ultrasound pretreatment
times (5-20 min) and gelatin extraction times (4-12 h). The highest yield of 19.87 + 0.04% was
obtained when the fish skin was pretreated with the combination of microwave at 600 W for 120 s

and ultrasound at 90% amplitude with pretreatment time of 20 min and extraction times of 12 h



Gelatin was extracted with a yield of 5.50 + 0.04% from giant catfish skin without pretreatment and
contained 87.99 + 0.59% protein, 4.78 £ 0.15% moisture and 2.86 + 0.05% fat with pH of 6.02 = 0.03.
The gelatin extracted from giant catfish skin with microwave pretreatment contained 82.58 + 0.91%
protein, 6.20 = 0.71% moisture, and 6.34 £ 0.02% fat with pH of 5.25 = 0.04. The gelatin extracted from
giant catfish skin with the combination of microwave and ultrasound pretreatment
contained 84.94 + 0.79% protein, 5.05 + 0.17% moisture and 7.48 £ 0.08% fat with pH of 5.56 £ 0.03.
All gelatins from giant catfish skin without and with pretreatment had similar protein pattern and
comprised of OL;-chain, Ol,-chain, [3-component and Y-component. The gelatin extracted from giant
catfish skin with the combination of microwave and ultrasound pretreatment had highest viscosity,
foam stability, bloom strength and thermal properties in comparison with the gelatin from giant catfish
skin with and without microwave pretreatment respectively, but color lightness and foam capacity
were difference (p <0.05). However, the transition enthalpy was not difference (p > 0.05). In addition,
the partial purification study of gelatin extracted from giant catfish skin by ethanol precipitation found
that gelatin from catfish skin had higher protein purity when the gelatin was precipitated with 60%
ethanol. The physico-chemical properties analyses of the precipitated gelatin found that the viscosity,
foam capacity, foam stability and color lightness value were not significant difference (p > 0.05) from
the gelatin without ethanol precipitation but the pH and bloom strength were statistically significant
difference (p < 0.05). From the study of preparation of giant catfish skin gelatin-alginate gel beads on
water absorption and swelling properties as well as appearance, it was found that pH of gelatin-
alginate solution affected on water absorption and swelling properties but not on appearance of gel
beads. The gel beads of giant catfish skin gelatin-alginate prepared at pH 4 had lower water absorption

and swelling properties than that gel beads prepared at pH 10.5.

Therefore, the pretreatment of giant catfish skin using combination of microwave and
ultrasound could improved the gelatin extraction yield. The precipitation with ethanol solution helped
improving protein purity of gelatin. In addition, the gelatin from giant catfish skin could be used to
prepare stable gel beads and could be applied to adsorb the aqueous solution of bioactive compounds

and uses for the delivery of bioactive compounds.



