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Table 1 Effect of carrier type and combination on the physical properties of spray-dried casein

hydrolysates
Enzymatic Carrier Moisture Water Bulk density ~ Tapped density
hydrolyzed type content (%) activity (g/mL) (g/mL)
Casein - 2.22+0.11d  0.319+0.0la  0.717+0.01a 0.868+0.02a
Pancreatin120 MD 3.23+0.19¢  0.264+0.01d  0.250+0.01c 0.329+0.02cd
MD-GA  3.71+0.17b  0.289+0.01c  0.222+0.01d 0.299+0.01e
GA 4.26+0.08a  0.307+£0.01b  0.216+0.02d 0.268+0.01f
Alcalase120 MD 3.1940.21c  0.273+0.01d  0.273£0.01b 0.358+0.01b
MD-GA  3.82+0.09b  0.291+0.01c  0.251£0.01c 0.333+0.01c¢
GA 4.27+0.14a  0.305+£0.01b 0.232+0.0lcd  0.311+0.01de

Different letters in the same column indicate statistical significant differences (P< 0.05).
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Table 2 Effect of carrier type and combination on the solubility and hygroscopicity properties of
spray-dried casein hydrolysates

o

Enzymatic Carrier .. Hygroscopicity (%)
Solubility (%) Un- ]
hydrolyzed type Spray-dried
encapsulated

MD 97.28+1.07a 32.13+1.42a

Pancreatin 120 MD-GA 93.02+1.16bc 39.01x1.51a  27.09+1.24bc

GA 89.86+1.54d 26.33+0.71c

MD 97.07+0.74a 29.45+1.79b

Alcalase 120 MD-GA 93.73+0.41b 34.73+0.58b 26.37+0.88¢

GA 90.52+0.55¢cd 25.21+0.48¢

Different lowercase in the same column indicate statistical significant differences (P< 0.05).
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Fig 1 Effect of carrier type and combination on the (a) ABTS radical scavenging activity, (b) DPPH radical
scavenging activity, (¢) Hydroxyl radical scavenging activity, (d) Reducing power, (e) Fe'* chelating activity
and (f) Cu"? chelating activity before and after the spray-drying process.
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In this research, enzymatic hydrolysis of casein was performed using alcalase and pancreatin enzymes
under optimal conditions. Then, the effect of type and combination of maltodextrin and gum Arabic
carriers on physicochemical properties (moisture content, water activity, bulk density, tapped density,
solubility, hygroscopicity), maintaining antioxidant activity (ABTS, DPPH and hydroxyl radical
scavenging activities, reducing power, Fe*” and Cu®" chelating activity), morphology and mean
particle size of spray-dried casein hydrolysates was evaluated. The results showed that moisture
content, water activity, bulk density, tapped density and solubility as equally were affected by type
and combination of carrier (P< 0.05). The hygroscopicity value of casein hydrolysates decreased
significantly after the microencapsulation process. The antioxidant activity of the hydrolysates varies
depending on type of enzyme. For example, ABTS and hydroxyl radical scavenging activities of
pancreatin hydrolysates were higher than alcalase types (P< 0.05). The combination of maltodextrin
and gum Arabic showed the best effect in maintaining of ABTS radical scavenging activity (92.72-
94.93%), DPPH (98.47-98.94%), hydroxyl radical scavenging activity (88.59-94.95%), reducing
power (98.94-99.65%), Fe** chelating activity (98.38-98.61%) and Cu®" chelating activity (82.86-
98.12%). The images of the electron microscope showed the presence of particles with different size
distribution and wrinkles. In addition, the samples produced with gum Arabic had a larger particle
size than maltodextrin. Finally, the results of this study showed the effectiveness of spray-drying
process on the production of microencapsulated hydrolysates with desired physical, stability and
antioxidant properties.
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