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Table 1. Physical properties of microcapsules carrying hydrolyzed protein

Mean particle ~ Zeta potential .Pamd.e Encaps.ulatlon
Treatments size (um) (MV) distribution efficiency
K index (%)
FPH encapsulated = g4, e 23.39+1.1¢ 0.329£0.07°  74.85+0.52°
using MD
FPH encapsulated 7 g4 12 -11.63+0.9° 0.695+0.02°  92.76+1.88"
using GA
FPH encapsulated b b b b
using MD+GA 6.17+0.05 -17.87+1 0.538+0.06 81.23+0.14

e FPH: Fish Protein Hydrolysate, MD: Maltodextrin, GA: Gum Arabic
e Different letters in each column indicate significant difference between the data (p<0.05).
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Table 2. Moisture and water activity of FPH and carrier microcapsules

Treatments Moisture (%) Water activity
FPH 2.1440.05¢ 0.472+0.03?
FPH encapsulated using MD 3.36+0.07¢ 0.215+0.01¢
FPH encapsulated using GA 5.11+0.15% 0.389+0.02°
FPH encapsulated using MD+GA 4.28+0.11° 0.29940.01°¢

e FPH: Fish Protein Hydrolysate, MD: Maltodextrin, GA: Gum Arabic
e Different letters in each column indicate significant difference between the data (p<0.05).
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Figure 1. Bulk density of FPH and carrier microcapsules

FPH: Fish Protein Hydrolysate, MD: FPH encapsulated using maltodextrin, GA: FPH encapsulated using gum
Arabic, MD+ GA: FPH encapsulated using maltodextrin and gum Arabic

Different letters indicate significant difference between the data (p<0.05).
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Figure 2. Viscosity of fish protein hydrolysate and carrier microcapsules

Different letters indicate significant difference between the data (p<0.05).
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Table 3. Solubility and hygroscopicity of FPH and carrier microcapsules

Treatments Solubility (%) Hygroscopicity (%)
FPH 85.36+1.57¢ 41.29+£1.232
FPH encapsulated using MD 98.62+1.18? 30.17+0.95°
FPH encapsulated using GA 90.12+1.92¢ 24.58+1.01°
FPH encapsulated using MD+GA 94.86+0.83° 20.96+1.79¢
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FPH: Fish Protein Hydrolysate, MD: Maltodextrin, GA: Gum Arabic
Different letters in each column indicate significant difference between the data (p<0.05).
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ARTICLE INFO ABSTRACT

The use of protective techniques such as encapsulation is essential to
increase the efficiency of hydrolyzed proteins in the food and
pharmaceutical industries. In this research, hydrolyzed protein from
Received: 2025/03/26 the viscera of yellowfin tuna (Thunnus albacares) was

' microencapsulated using three types of coatings (maltodextrin, gum
Review: 2025/10/19 arabic and maltodextrin/gum arabic in equal ratio) by the spray drying
Accepted: 2025/10/20 method, and the characteristics of the produced microcapsules were
evaluated. The results showed that microcapsules with maltodextrin
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wall had the smallest particle size (4.96+0.1 um), while samples with
. gum arabic wall showed the highest microencapsulation efficiency
Hydrolyzed proteins, (92.76+1.88%) (p<0.05). Microencapsulation reduced the water
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I\G/Iicrozncgpsulation, activity, and the lowest amount (0.215+0.01) was observed in
R microcapsules with maltodextrin wall (p<0.05). Also, with

Spray drying, . . . .

Bulk density, microencapsulation, bulk density decreased and its lowest value was

Water activity observed in microcapsules with gum arabic wall (0.135+0.01 g/ml)

10.48311/fs¢t.2026.84014.0 (p<0.05). The kinematic viscosity of microcapsules with maltodextrin
wall and composite wall showed no significant difference at all
investigated concentrations (p>0.05), and the highest viscosity was

*Corresponding Author E- recorded in microcapsules with gum arabic wall (p<0.05).

Microencapsulation of the hydrolyzed protein increased solubility and
M.esmaeili@sanru.ac.ir; decreased hygroscopicity (p<0.05). The highest levels of these two
mina.smaily@gmail.com indices (98.62+1.18% and 30.17+0.95%, respectively) were observed

in microcapsules with maltodextrin wall (p<0.05). This research
showed that microencapsulation of hydrolyzed proteins using the
spray drying method and carriers based on maltodextrin and gum
arabic improves some of their physicochemical properties, and the
effect of the carrier type on these properties is significant.
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