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Article Info ABSTRACT

Article type: Background and Objectives: Double emulsion is an effective technique
Full Length Research Paper  for encapsulating bioactive compounds such as fish protein hydrolysate
(FPH) and fish oil, which are sensitive to oxidation and have undesirable
flavors. This study aimed to evaluate the impact of different wall materials
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Materials and Methods: FPH was produced from Carassius auratus using
Keywords: Alcalase enzyme, and its properties were measured. Four treatments with
Double emulsion, varying wall material compositions (Whey Protein Concentrate + Arabic
En(r:]ap_slulation, gum + zein, Whey Protein Concentrate + Arabic gum, Whey Protein

ish oil,

Concentrate + zein, and Arabic gum + zein) were prepared. Double
emulsion was formed via a two-step process and freeze-dried into powder.
Physical properties, including creaming index, loading capacity,
encapsulation efficiency, moisture, and solubility, were analyzed.

Fish protein hydrolysate,
Freeze-drying

Results: According to the results, the Whey Protein Concentrate + Arabic
gum + zein treatment showed the lowest creaming index (8.33% after
21 days) and highest stability. The highest oil encapsulation efficiency
(75.55%) and lowest surface oil (17.86%) were observed in the same
treatment. The Arabic gum + zein treatment had the highest moisture
(2.5 g/100 g) and solubility (24.44 mg/100 g). Significant differences in
physical properties were noted among treatments (P<0.05).

Conclusion: The triple combination of whey protein, Arabic gum, and zein
as wall materials demonstrated superior encapsulation performance and
stability. This method is promising for developing functional foods with
extended shelf life.
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2- Zein

3- Biocompatibility

4- Biodegradability

5- Whey protein concentrate (WPC)
6- Fish protein hydrolysate (FPH)
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Table 4. Moisture and solubility of the produced microcapsules.
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