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12. SIGMA-Aldrich
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Table 1The treatments studied

NO Traetments Description
1 Control (Con) Uncoated fish pieces
2 CH Fish fillets + 2% chitosan solution
3 G Fish fillets + 3% gelatin solution
4 CH+1 % PANEO Fish fillets + 2% chitosan solution+ 1% PA'nanoemulsion of EO(NEO?)
5 G+ 1%PANEO Fish fillets + 3% gelatin solution+ 1% PA nanoemulsionof EO (NEO)
6 CH+G+1%PANEO Fish fillets + 2% chitosan + 3% gelatin + 1% PA nanoemulsionof EO (NEO)

'PA (Perovskiaabrotanoides), "NEO (nanoemulsion of essential oil)
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Table 2Chemical composition of PerovskiaabrotanoidesKar.essential oil

No Phytochemicals Percent RT

1 a-Pinene 17.35 10.37
2 Camphene 5.88 11.17
3 B-Pinene 0.50 12.61
4 B-Myrcene 0.83 13.32
5 3-Carene 11.05 14.27
6 0-Cymene 1.45 15.24
7 Limonene 2.09 15.44
8 Eucalyptol 24.51 15.64
9 v-Terpinene 0.26 17.11
10 Terpinolene 0.18 18.62
11 Linalool 0.27 19.59
12 Camphor 22.02 22.28
13 endo-Borneol 0.77 23.65
14 a-Terpineol 1.08 25.02
15 Bornyl acetate 2.81 2991
16 3-Methyl-4-isopropylphenol 0.89 30.86
17 Thymol 1.17 33.27
18 B-Guaiene 0.15 34.59
19 Caryophyllene 3.24 36.83
20 Humulene 2.46 38.64
21 tau.-Cadinol 0.94 46.24
22 Total 99.90
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Table 3 MIC and MBC of Nanoemulsion of Perovskiaabrotanoidesessential oil against4deromonas

hydrophila
MBC(%) MIC(%) Essential oil nanoemulsion Microorganism
0.125 0.0625  Nanoemulsion of Perovskiaabrotanoides . 0o hdrophila(ATCC 7966)

Kar.essential oil
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Table 4 Particle size (PSA) of Perovskiaabrotanoides EO nanoemulsion

PDI Z-average(nm)

Formulation

0.26+0.03 162.32+11.43

Nanoemulsion of Perovskiaabrotanoides Kar.essential oil
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Table 5 Double comparison of logarithm reduction of Aeromonas hydrophila in the studied treatments

Mean difference I-J

Treatment J

Treatment I

CH+ 1% CH+G+ 1%
CH PANEO G G+ 1% PANEO PANEO
Control 0.76* 1.11* 0.10 0.80* 1.33*
CH 0.35% -0.65* 0.04 0.57*
CH+1 %PANEO -1.01* -0.31% 0.22*
G 0.69" 1.23%
G+ 1% PANEO 0.53*

#The difference is significant (P<0.05)
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Table 6 Sensory evaluation values of fish fillets stored at 4 ° C

. Sensory
Storage time (day) Treatment attributes
12 9 6 3 0

2.46+0.33 3.85+0.22 551£025 644051 7.36£0.29 " C‘?SOI
3.51£0.31 5.39+0.17 < 6.53+0.23 % 721x026""  7.66+0.35"° G
2.82+0.30 ™ 4112021 590£0.25%  6.64+0.30 % 7.73:0.25"° 0

Eab Da Cab Bab Aa CH+1 /0 COlOl'
4.06+0.16 5.57+0.23 6.27+0.25 7.15+0.29 8.51+0.35 PANEOGS
3.91+0.11 B¢ 5.44£025™ 6264026  7.224035%" 8424037 1%PANEO

Ea Da Ca Ba Aa (
4.48+0.28 5.79+0.20 6.48+0.36 7.67+0.38 8.53+0.41 CH+GA1%PANEO
2.87+0.32 > 4.10£0.22 < 5.80+0.30 B¢ 7.08+0.18 % 7.50+0.50 A° C‘gg"l
3.32+0.32 B¢ 5.20+0.20 °° 6.41+0.29 7.27+0.258  8.59+0.52 4% G
3.10+0.11 B> 4.73+0.25 P¢ 5.77+0.30 < 8.02+0.16 B 8.81+0.27 CH*1 % Textur
3.53+0.22 5.29+0.28 °° 6.53£0.23 % 779+026%  §.82+0.28 A PANEOGE exture
3.37+0.24 7 5.31£0.19 ™ 6.15£0.16 < 8.28+0.33 %"  8.8440.17 " {%PANEO

Da Ca Ba Aa Aa
4.13+0.26 5.78+0.22 6.83+0.19 8.66+0.17 8.88+0.14 CH+GA1%P ANEO
2.43+0.30 ¢ 4.50+0.33 ©° 6.10+0.30 B4 7.2240.27 44 7.68+0.28 A° C‘?SOI
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Da Ca Ba Aa Aa 0.
4.19+0.22 4.76+0.25 7.23+0.25 8.71+0.28 8.75+0.25 R PANED

Means within the same row (A, B, C, D) and the same column (a, b, ¢, d, e, f) with different letters are significantly

different (P < 0.05).
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ABSTRACT
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In this study, the effect of bilayer edible coating of gelatin-chitosan containing
nanoemulsion of PerovskiaabrotanoidesKar. essential oil on growth control
of Aeromonas hydrophila inoculated into rainbow trout fillets over a 12-day
period at 4 °C was investigated.The chemical composition of the essential oil
was evaluated by GC-MS, its antibacterial properties by disk diffusion, plate
well and micro-dilution broth, and its antioxidant properties by
DPPH.Treatments included control, gelatin, chitosan, gelatin+essential oil,
chitosantessential oil and gelatin-chitosantessential oil. After preparation, the
treatments were packed in sterile polyethylene bags in laboratory conditions
and stored for 12 days at 4 °C and their microbial, chemical and sensorial
properties were evaluated every 3 days. The results of GC-MS showed that
eucalyptol (24.51%) and camphor (22.02%) are the main components. The
MIC and MBC of PerovskiaabrotanoidesKar. essential oil nanoemulsions
were reported to be 0.0625 and 0.125%, respectively. The amount of TVB-N
and POV increased during the study period. According to the results of POV
and pH measurements, there was a significant difference between all
treatments and control treatment (P<0.05). The mean reduction log of bacteria
was significantly different between all treatments and the highest antibacterial
effect was observed in the gelatin-chitosan coating containing nanoemulsion
of  PerovskiaabrotanoidesKar. essential oil.  According to the
results,PerovskiaabrotanoidesKar. essential oil has good antioxidant and
antimicrobial properties and according to the test results, it was found that
chitosan-gelatin coating containing nanoemulsion of
PerovskiaabrotanoidesKar. essential oil has an effective antimicrobial effect
against Aeromonas hydrophila and can protect sensory properties and increase
shelf life of rainbow trout fillets as well as useful coating to increase the shelf
life of food products.
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