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under scanning electron microscopy
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Table 1 Effects of extract concentration on the antioxidant activity (DPPH free radical scavenging
activity: %)

Extract 200 ppm 500 ppm 1000 ppm 1500 ppm
Bay laurel Extract 251+1.11% 4714330 54.1 £7.45% 63.1+£5.15%
Rosemary Extract 32.1 £5.24% 55.1+6.21%¢ 61.1+1.24% 78.1 £ 6.655

TBHQ 86.1 + 6.08"" 86.1 + 6.08"" 86.1 + 6.08" 86.1 & 6.084°

*Means within the same column and rows with different letters (capital and small respectively) are significantly
different (P < 0.05).
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Table 2 Effects of extract concentration on the antioxidant activity (FRAP test: umol/g extract)

Extract 200 ppm 500 ppm 1000 ppm 1500 ppm
Bay laurel Extract 117.1 £ 5.64° 123.1 £ 6.23 142.1 £ 4.34%° 153.1 £ 5.47%
Rosemary Extract 127.4 + 4.61% 140.3 + 6.57% 165.4 + 5.59%° 195.5 + 8.324°

TBHQ 330.1 £14.14" 330.1 £14.14" 330.1 £14.14" 330.1 £14.14"

"Means within the same column and rows with different letters (capital and small respectively) are significantly
different (P < 0.05).
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Table 3 Changes in thiobarbituric acid of different treatment in silver carp fish minced meat during
storage (mg MDA/kg of Fat)

Treatment Day 0 Day 4 Day 8 Day 12

Control without extract
Free extract of 1% rosemary and bay laurel
Free extract of 1.5% rosemary and bay laurel
Liposome coated extract of 1% rosemary and bay laurel
Liposome coated extract 1.5% rosemary and bay laurel

0.60£0.014 %
0.59 + 0.009%
0.60 +0.01194
0.59 +0.016%
0.58 +0.003%

3.50 +£0.035
3.13 £0.035%®

2.58 +£0.042%
2.33 +0.028®

1.61 +0.042%A
1.385 +0.035B

1.28 +0.04P 2.14 +0.04°° 2.90 +0.06°
1.32 +0.014¢ 2.26 +0.014°¢ 2.97 +0.013%
1.19 +0.02°F 1.70 +£0.07 ¢ 2.58 +£0.04%F

Means within the same column and rows with different letters (capital and small respectively) are significantly
different (P < 0.05).
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Table 4 Changes in TVB-N of different treatment in Silver carp fish minced meat during storage (mg

mg/100g)

Treatment

Day 0

Day 4

Day 8

Day 12

Control without extract
Free extract of 1% rosemary and bay laurel
Free extract of 1.5% rosemary and bay laurel
Liposome coated extract of 1% rosemary and bay laurel
Liposome coated extract 1.5% rosemary and bay laurel

9.9+0.07%
9.88 +0.16%
9.98 +0.13%
9.83 +£0.614
9.85+0.28%

2447 +1.68%4
20.76 + 1.83B
20.19 + 1.79®
19.10 + 1.658
17.32 £1.25

32.33 +1.53%
2520 £ 1.64"®
2434 +1.74%8
22.65 +1.11°5¢
20.87 + 1.04%°P

46.71 +£2.054
35.84 +1.52%8
34.18 +£1.47%8
33.87 +1.56%8
31.09 + 1.64°5€

Means within the same column and rows with different letters (capital and small respectively) are significantly
different (P < 0.05).
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In this study, the effect of bay laurel and rosemary leaf extracts in two forms,
free and nanoliposome, on the chemical indices of spoilage (TVB-N) and (TBA)
in minced Silver carp fish was investigated. Extracts were evaluated for
phenolic and flavonoid compounds. The treatments studied in minced Silver
carp fish included control treatment, treatments containing 1 and 1.5% of free
extract of Laurus nobilis leaves and Rosemary and treatments containing 1 and
1.5%. It is one of the liposome-coated extracts that was tested at refrigerator
temperature at 0, 4, 8 and 12 days with 3 replications. The results showed that
the amount of phenolic and flavonoid compounds in rosemary extract was more
favorable than fragrant leaves. The aqueous extract of rosemary had higher
levels of phenolic (344.66 mg gallic acid / g extract) and flavonoid (245.33 mg
Rutin / g extract) compounds compared to the bay laurel extract (257.66 mg
gallic acid / g extract) and (151.26 mg Rutin / g extract) respectively. The results
of chemical changes in minced Silver carp showed that with increasing the
storage time of fish at refrigerator temperature, the mentioned parameters
increased, but nevertheless, in the treatment containing the finely coated form of
two plants, Laurus nobilis leaves and rosemary (concentration 1.5%), The
changes were significantly slower than other treatments, and according to the
results, it can be concluded that in general, the addition of extracts Odor of
Laurus nobilis and rosemary leaves in a concentration of 1.5%, maintains the
quality of Silver carp fish in terms of chemical quality indicators.
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