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DH (%)= Protein (TCA+Supernatant)/ Protein
(Casein hydrolysate suspension)x 100
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Fig 1 Progress of hydrolysis of casein protein
treated with pancreatin. The reaction was carried at
pH 7.4 and 40 °C with different enzyme: substrate
ratio of 0.5-3% (w/w). The values represents mean
of three independent experiment + S.D.
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Fig 2 Solubility profiles of casein and casein
hydrolysate at different pH. The reaction was
carried at pH 7.4 and 40 °C with different enzyme:
substrate ratio of 0.5-3% (w/w). The values
represents mean of three independent experiment +
S.D.
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Fig 3 Emulsifying and foaming properties of casein and casein hydrolysate at different pH. (A) Emulsifying
activity index (EAI); (B) emulsification stability index (ESI); (C) foaming capacity; and (D) foaming stability.
The values represents means of three independent experiment + S.D.
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Table 1 Antioxidant properties of casein and casein hydrolysate at different enzyme: substrate ratio of
0.5-3% (w/w).

Enzyme/substrate ~ Hydroxyl radical DPPH radical ABTS radical TEAC (mM)
ratio (%) scavenging (%) scavenging (%) scavenging (%)
0 13.3142.19" 11.14+1.96' 2201217 0.5+0.06"
0.5 57.35+1.73° 21,94+1.66° 72.67+1.7° 1.9540.04°
1 60.48+1.22¢ 36.41+1.07¢ 77.33+0.8" 2.08+0.01¢
1.5 63.65+1.14° 39.85+0.55° 79.47+0.3° 2.14+0.02°
2 66.73+1.06° 45.56+0.71° 81.63+0.5 2.2140.01°
2.5 73.01+1.57° 42.1740.78° 84.31+0.3° 2.2840.01°
3 70.87+0.65" 40.05+0.23° 85.55+0.8" 2.3240.02°

Different letters in the same column indicate significant difference among samples P< 0.05.
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Fig SThiobarbituric acid reactive substances value
of casein and casein hydrolysate at different
enzyme: substrate ratio of 0.5-3% (w/w). The
values represents mean of three independent
experiment + S.D.
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Table 2 Metal ions (Fe*" and Cu®) chelating activity of casein and casein hydrolysate at different
enzyme: substrate ratio of 0.5-3% (w/w).

E“Zyr‘;‘t‘z) s‘(‘:}:)tmte Fe*" (%) Cu2+ (%)
0 19.71+2.06" 2.49+0.617
0.5 53.86+1.14° 8.15+0.32°
1 61.03+0.64¢ 11.53+0.83%
1.5 63.07+0.19° 12.66+1.37™
2 66.16+0.79° 13.68+1.18"
2.5 68.91+0.72° 17.38+0.81°
3 69.26+1.14° 10.51+0.76°

Different letters in the same column indicate significant difference among samples P< 0.05.
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In this research, the effect of enzymatic hydrolysis of casein on the degree of hydrolysis, functional
characteristics (solubility, emulsifying and foaming properties) and antioxidant activity (DPPH free
radical scavenging, ABTS radical scavenging, reducing power, hydroxyl radical scavenging,
antioxidant activity in emulsion and chelating properties of iron and copper ions) was evaluated. The
hydrolysis process was performed using pancreatin enzyme and enzyme to substrate ratio (3-5% w/w)
for 180 min. The results showed that enzymatic hydrolysis of casein improved the solubility and
induced the change in the emulsion and foaming activity (especially in acidic pH). In general,
hydrolyzed casein showed the best characteristics in 2.5% enzyme to substrate ratio. Hydrolysis of

casein with 2.5% pancreatin resulted changes in DPPH radical scavenging (from 11.13 to 42.17%)),
ABTS (from 22.01 to 84.31%), Trolox equivalent antioxidant capacity (0.51% to 2.28 mM), reducing
power (0.41 to 0.62), hydroxyl radical scavenging (13.31 to 73.01%) and Thiobarbituric acid
reactive substances or TBARS (0.41 to 0.25 mg/liter emulsion), respectively. Also, iron chelating
activity (19.7 to 68.9%) and copper chelating activity (2.49 to 17.38%) changed before and after
hydrolysis, respectively. The results showed that enzymatic hydrolysis of casein by pancreatin is an
effective method for producing a product with antioxidant properties and proper operation that can be
used in the formulation of different food emulsions.

Keywords: Degree of hydrolysis, Enzymatic hydrolysis, Casein, Antioxidant activity, Functional
properties
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