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1. Carboxymethyle Cellulose
2 . Essential oil
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1. Gas chromatography—mass spectrometry
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1. Total volatile base - nitrogen
2. Thiobarbitoric acid
3. Free fatty acid
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Table 1Chemical composition of Satureja hortensis extract using GC-MS method

No. Compound Area(%)
1 Carvacrol 28.67
2 Cyclotrisiloxane, hexamethyl- 17.26
3 Octasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11,13,13,15,15-hexadecamethyl- 16.08
4 Benzo[h]quinoline, 2,4-dimethyl- 6.27
5 Camphene 3.72
6 “Ethanol, 1-(2-butoxyethoxy) 3.60
7 2-(Acetoxymethyl)-3-(methoxycarbonyl)biphenylene 3.39
8 Benzonitrile, m-phenethyl- 3.04
9 Tetrasiloxane, decamethyl- 2.98
10 Silicic acid, diethyl bis(trimethy Isilyl) ester 2.24
11 4-Methyl-2-trimethylsilyloxy-acetophenone 2.05
12 Benzene, 2-[(tert-butyldimethylsilyl)oxy]-1-isopropyl-4-methyl- 1.74
13 Benzothiophene-3-carboxylic acid, 4,5,6,7-tetrahydro-2-amino-6-ethyl-, ethyl ester 1.70
14 2-Methyl-7-phenylindole 1.07
15 1H-Indole-2-carboxylic acid, 6-(4-ethoxyphenyl)-3-methyl-4-ox0-4,5,6,7-tetrahydro-, isopropyl ester 0.83
16 1,1,1,3,5,5,5-Heptamethyltrisiloxane 0.80
17 1-Benzazirene-1-carboxylic acid; 2, 2,5a-trimethyl-1a-[3-0x0-1-buteny 1] perhydro-; methyl ester 0.77
18 5-Methyl-2-phenylindolizine 0.74
19 Silane, 1,4-phenylenebis[trimethyl- 0.71
20 N-Methyl-1-adamantaneacetamide 0.68
21 Methyltris(trimethylsiloxy)silane 0.68
22 Heptasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11,13,13-tetradecamethyl- 0.66

*May be the solvent in the GC column.
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Fig 3 Changes in the pH value of fish fillet samples
during chilled storage. (CMC: Carboxymethyl
cellulose, SH: savory extract). Different small
letters indicate significant differences (p<0.05)

between treatments. Different capital letters
indicate significant differences as storage time
(p<0.05).
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Fig 1 Changes in total viable count (TVC) of fish
fillet samples during chilled storage (4+2°C).
(CMC: Carboxymethyl cellulose, SH: savory

extract)
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Fig 2 Changes in total psychrotrophic count (TPC)
of fish fillet samples during chilled storage (4+2°C).
(CMC: Carboxymethyl cellulose, SH: savory
extract).
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Fig 4 Changes in the TVB-N value of fish fillet
samples during chilled storage. (CMC:
Carboxymethyl cellulose, SH: savory extract).
Different small letters indicate significant
differences (p<0.05) between treatments. Different
capital letters indicate significant differences as
storage time (p<0.05).
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Fig 5 Changes in the TBA value of fish fillet
samples during chilled storage. (CMC:
Carboxymethyl cellulose, SH: savory extract ).
Different small letters indicate significant
differences (p<0.05) between treatments. Different
capital letters indicate significant differences as
storage time (p<0.05).
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Table 2 Effect of carboxymethyl cellulose (CMC) coating combined with summer savory (SH) extract

treatment on the sensory evaluation of fish fillet samples during refrigerated storage (4+2 °C)

Sensory parameter Treatment Storage time (days)
0 3 6 9
Texture Control 4.9440.09**  4.60+0.09°®  3.10£0.25°C  1.94+0.19°
CMC 4.88+0.09""  4.55+0.09°®  4.1140.19°C  2.33+0.17*°
CMC+0.5% SH  4.94+0.09**  4.66+0.00®  4.05+0.09°°  3.05+0.09°°
CMC+1% SH 4.88+0.09"*  4.66+0.00™*  4.13+0.23*®  3.13+0.23%¢
CMC+1.5%SH  5.00+0.00*  4.77+0.09"®  4.13+0.11°°  3.06+0.11%"
Odor Control 4.7740.19**  4.60+0.09**  3.27+0.38"®  1.88+0.19°C
CMC 4.66+0.00  4.66+0.00"*  4.05+0.09"®  1.99+0.33°C
CMC+0.5% SH  4.77+0.09**  4.66+0.16  4.11+0.19"®  1.99+0.33¢
CMC+1% SH 4.77£0.19**  4.61£0.19**  4.33+£0.00®®  2.71+0.09°¢
CMC+1.5%SH  4.77+0.09**  4.60+0.09**  4.22+0.25*®  2.49+0.16*
Color Control 4.88+0.09**  4.55+0.19**  3.66+0.33"®  2.55+0.19°
CMC 4.94+0.09"*  4.66£0.16™*  4.05+0.25"%  2.8240.28"C
CMCH0.5% SH  4.88+0.19"*  4.60£0.09**  4.05+0.25"%  2.94+0.25%C
CMC+1% SH 47740.19*  4.71£0.09**  4.16+0.28"%  3.16+0.16™
CMC+1.5%SH  4.88+0.19**  4.7740.09**  4.22+0.19*®  3.27+0.09*C
Total Acceptance Control 4.94+0.09"  4.66+0.16"  3.55+0.09°°  1.99+0.16°
CMC 4.94+0.09"*  4.66+0.00®  4.0040.00°°  2.41+0.08*°
CMC+0.5% SH  4.86+0.24*  4.77+0.09**  4.16+0.16"  2.33+0.33"C
CMC+1% SH 4.94+0.09**  4.83+0.17**  4.12+0.10°®  2.94+0.25*
CMC+1.5% SH  4.94+0.09**  4.83+0.00*  4.22+0.19*®  3.16+0.16*

Different small letters in the same column indicate significant differences between means (p<0.05)
Different capital letters in the same row indicate significant differences between means (p<0.05).
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Effect of CarboxyMethyl Cellulose Edible Coating enriched with
Satureja hortensis Extract on the Biochemical, Microbial and
Sensory Characteristics of Refrigerated Lethrinus nebulosus

Fillets
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1. Dept. of Fisheries, Faculty of Marine Natural Resources, Khorramshahr University of Marin Science and
Technology, Khorramshahr, Iran
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In this study, the effect of carboxylmethyl cellulose edible coating containing summer savory
(Satureja hortensis) extract on the quality of Lethrinus nebulosus fillets during chilled storage was
evaluated. Summer savory extract was extracted using ethanol 80% and its chemical compositions was
analyzed using GC/MS system that carvacrol was the main compound (28.67%) of extract according
to GC/MS analysis. The fish fillets were divided into five groups: the control, CMC and CMC coating
containing 0.5, 1 and 1.5% of summer savory extract and stored at 4+2°C for 9 days. During storage
period, the analysis of biochemical (pH, TVB-N, TBA and FFA), microbial (total viable count and
psychrotrophic count) and sensory evaluation (texture, odor, color and overall acceptance) for all
samples were showed significantly changes (p<0.05). At the end of storage period, the sample treated
with 1.5% of extract significantly had the lowest values of TBA, FFA and microbial growth compared
to the control (p<0.05). Also, coated samples had the lower values of pH (p<0.05) and TVB-N than
the control sample at the end of storage period. As regards to sensory evaluation, the coated samples
had a longer shelf life (3 days) than the control, and the sensory properties of samples treated with
extracts of 1 and 1.5%, significantly improved compared to the control on day 9 (p<0.05). Therefore,
CMC coating enriched with summer savory extract represents a promising method for maintaining the
quality of L. nebulosus fillets during chilled storage.

Keywords: Lethrinus nebulosus, Edible coating, Carboxymethyl cellulose, Satureja hortensis extract,
Quality parameters
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