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Table 1 Changes in the peroxide values (PV) in the fish samples during storage time

PV (mEq 02/kg lipid)

Treatment/Storage time (month)

2 4 6

Control
Persian gum-chitosan
Persian gum-chitosan+ Garlic essential oil

0.16+0.02" 052+0.01" 323+0.1° 20.11+0.9°
0.16+0.01" 046+0.03" 2.78+0.3Y 15.26+0.5°
0.16+0.04" 0.38+0.03" 1.86+0.2°

9.84+0.7°

Data represent mean + SD of three replications. Different letters showed significant differences (P < 0.05) according

to Duncan’s multiple range test.
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Table 2 Changes in the free fatty acids (FFA) in the fish samples during storage time

FFA (oleic acid percentage)

Treatment/Storage time (month)

0

2 4 6

Control
Persian gum-chitosan
Persian gum-chitosan+ Garlic essential oil

0.05+0.012 021 £0.025 4.67£04% 19.01+0.7°
0.05+0.012  0.16 £0.00° 2.96+02° 12.42+0.4°
0.05+0.02%8 0.11 +0.01#

1.72+0.37 893 +0.9°

Data represent mean + SD of three replications. Different letters showed significant differences (P < 0.05) according

to Duncan’s multiple range test.
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Table 3 Changes in the TBA reactive substances in the fish samples during storage time

TBA (MDA/kg)

Treatment/Storage time (month)

2 4 6

Control
Persian gum-chitosan
Persian gum-chitosan+ Garlic essential oil

0.06+0.01° 0.16£0.02° 1.73£0.3° 2.62+0.4°
0.06+0.01° 0.11£0.03°  0.74+0.1¢ 1.86+0.2°
0.06+0.01° 0.09+0.02° 047+0.2° 1.08+0.08°

Data represent mean + SD of three replications. Different letters showed significant differences (P < 0.05) according
to Duncan’s multiple range test.
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Table 4 changes in the total volatile basic nitrogen (TVB-N) in the fish samples during storage period

TVB-N (mg/100 g)

Treatment/Storage time (month) 0 2 4 6

Control 11.36+0.2" 13.34+04% 17.4240.3° 21.11+0.3°

Persian gum-chitosan 11.36£0.1' 12.64+03" 15.61+02° 18.72+0.1°
Persian gum-chitosan+ Garlic essential oil 11.36£03" 1221+03" 14512057 16.27+0.2¢

Data represent mean + SD of three replications. Different letters showed significant differences (P < 0.05) according
to Duncan’s multiple range test.

Table 5 Sensory properties of Silver carp fillet samples during storage period

Storage time (month)/

Persian gum-chitosan+

Treatment Control Persian gum-chitosan Garlic essential oil
Taste
0 9.100.00° 9.11+0.03° 9.60:0.00°
2 7.45+0.02° 7.57+0.02¢ 8.34+0.01°
4 6.11+0.04" 6.68+0.03" 7.4840.05°
6 520+0.03" 5.93+0.04' 6.35+0.03%
Appearance
0 9.55+0.01° 9.55+0.02° 9.55+0.01°
2 7.51+0.00° 8.24+0.03° 8.40+0.02°
4 6.14+0.04% 7.26+0.02¢ 7.51+0.05¢
6 5.18+0.02" 6.11+0.038 6.21+0.01°
Color
0 9.54+0.02° 9.54+0.01° 9.54+0.00°
2 720+0.01¢ 8.36+0.02° 8.61+0.02°
4 6.31+0.05" 7.16+0.01° 7.2240.01¢
6 5.20+0.00' 5.89:+0.03" 6.10£0.048
Odor
0 9.10+0.01° 9.12+0.01° 9.74+0.00°
2 8.36+0.00° 8.43+0.02¢ 8.92+0.03°
4 6.14+0.04" 6.75+0.018 7.64+0.02°
6 5.31+0.06' 6.11+£0.01" 6.73+0.018
Overall acceptability
0 9.56+0.02° 9.61+0.02° 9.72+0.01°
2 8.324+0.04" 8.53+0.01° 8.89+0.00°
4 6.64:+0.03" 6.85+0.02" 7.23+0.008
6 5.57+0.00™ 6.12+0.02" 6.42+0.01¢

Data represent mean + SD of three replications. Different letters showed significant differences (P < 0.05) according
to Duncan’s multiple range test.
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Fish and fish products are highly perishable foods due to their high unsaturated fatty acids and high
quality of protein contents. So, preservatives are used to prevent or delay their spoilage. With increasing
public awareness about the hazards of synthetic preservatives, the tendency to use natural preservatives is
increased. In this study, effects of Persian gum-chitosan and Persian gum-chitosan incorporated with
Garlic (Allium sativum L.) essential oil edible coatings on change in chemical deterioration index include
peroxide value (PV), free fatty acids (FFA), thiobarbituric acid index (TBA), total volatile basic nitrogen
(TVB-N) and sensory properties (Taste, appearance, color, odor and overall acceptability) during 6
months frozen storage (-18 °C) was investigated. Silver carp fillets were immersed in the Persian gum-
chitosan and Persian gum-chitosan incorporated with Garlic essential oil (5%) solutions and then packed
and frozen. Experiments were carried out at months 0, 2, 4 and 6 of storage on frozen fillets. Comparing to
control, lipid oxidation was significantly delayed in samples treated with Persian gum-chitosan and
Persian gum-chitosan incorporated with Garlic essential oil (P <0.05). According to the results,
application of Persian gum-chitosan incorporated with Garlic essential oil gave the best antioxidative
activities and sensory scores.
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