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Table 1. Approximate analysis of fish mullet waste and hydrolyzed protein powder (in percentage of dry
matter weight)

Parameters Moisture (%) Preotein (%) Lipid (%) Ash (%)
Waste 71.5+0.15 40.35+1.01° 29.5+1.262 21.04+0.64
Proten hydrolysate ) o5, ¢ 59 67.31+1.35° 3.4740.270 25.34+1.917
powder

* Mean£STD. Different letters in each column indicate a significant difference (p<0.05).
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Table 2. The amount of soluble protein and the degree of hydrolysis of mullet waste at different times

Parameter Time (min)
30 60 120 180
soluble protein (mg/ml) 14.3440.374 15.81+0.22¢ 18.73+0.58" 21.92+0.192
Degree of hydrolysis (%) 32.84+0.84¢ 36.05+0.51° 37.53+0.72° 38.56+0.34%

*MeanzSTD. Different letters in each raw (different times) indicate a significant difference (p<0.05).
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Table 3. The results of measuring DPPH free radical inhibitory power (in percentage)

Protein concentration Time (min)
(mg/ml) 30 60 120 180
0.5 4.23+0.81c 7.141.058¢ 17.0742.01%  19.55+1.114¢
1 21.09+2.21°P 27.82+2.31%° 41.61+4.5%° 42.02+1.087°
2 59.24+2.31P? 69.05+1.15% 80.49+1.5482 87.77+1.30"¢

*MeanzSTD. Different uppercased (A, B, C, D) and lowercased (a, b, c, d) letters indicate a significant difference in
each raw (different times) and column (different concentrations), respectively (p<0.05).
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Table 4. The results of measuring the power of hydrolyzed protein in inhibiting 50% of DPPH free radical (IC

Time (min) 30 60

120 180

ICso (Mg/ml)  1.7240.04

1.41 +0.05°

1.04+0.06° 1.01+0.01°

*Mean+STD. Different letters in each raw (different times) indicate a significant difference (p<0.05)
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Table 5. The results of the reducing power of trivalent iron ion at different times of water extraction and at
different concentrations.

Protein concentration Time (min)
(mg/ml) 30 60 120 180
! 0.05340.01P¢ 0.100+40.005¢¢ 0.13540.01B¢ 0.20540.0074¢
® 0.08440.01P° 0.15540.01¢° 0.2094-0.0078b 0.303+40.064°
6 0.10740.003P2 0.18440.05¢ 0.27140.00682 0.3504-0.00542

*MeanzSTD. Different uppercased (A, B, C, D) and lowercased (a, b, c, d) letters indicate a significant difference in
each raw (different times) and column (different concentrations), respectively (p<0.05)
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Table 6. Results of the ability of hydrolytic protein of Caspian Sea mullet wastes to inhibit ABTS radical

Protein concentration
(mg/ml)

Time (min)

30

120 180

2 37.64+1.08

47.06+.038°

55.15+0.78? 56.46+1.28%

*Mean+STD. Different letters in each raw (different times) indicate a significant difference (p<0.05)
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Abstract

In the present study, the antioxidant properties of protein hydrolysate produced from Caspian mullet by-
products at different hydrolysis times were investigated. For this purpose, 20 pieces of Mullet fish with average
weight of 300+£50 g were prepared, and their by-products including head, fins and viscera were used for
hydrolysis by alcalase enzyme 2.4 L (concentration 1.5%, temperature 55 ° C and pH 8) at different hydrolysis
times including 30, 60, 120 and 180 minutes. Results showed that protein and ash content of protein
hydrolysate powder were significantly increased and fat content significantly decreased compared to the raw
samples (p <0.05). The soluble protein and the degree of hydrolysis of Mullet by-products increased with
increasing the hydrolysis time up to 120 min (p>0.05). Free radical scavenging (DPPH) assay showed that
increased with increasing the protein concentration up to 120 min. (p<0.05). The lowest 1Csq value of DPPH
scavenging activity was obtained at 120 and 180 min (1.04+0.06 and 1.01+0.01 mg/ml, respectively) (p<0.05).
With increasing protein concentration and time of hydrolysis, the reduction ferric ion power increased
significantly at all times and protein concentrations (p <0.05). Moreover, ABTS increased with increasing
hydrolysis time up to 120 min (p <0.05). In general, due to the proper performance of the Mullet by-products
protein hydrolysate on DPPH and ABTS free radicals scavenging and the ferric ion reduction, it can be stated
that, this product can be used as an antioxidant compound.

Keywords: Caspian Sea, Mullet, protein hydrolysate, antioxidant properties, DPPH scavenging activity,
reduction ferric ion power
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