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3. PerovskiaabrotanoidesKar.
4. lamiaceae
S. Aeromonas hydrophila
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1. Oncorhynchusmykiss
2. ediblecoating
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6. Brain Heart Infusion(BHI) agar
7.Q-LAB

8. 2,2-diphenyl-1-picrylhydrazil (DPPH)
9. Butylated hydroxytoluene (BHT)

10. Triphenyltetrazolium(TTC) chloride
11. Gelatin from cold water fish skin

12. SIGMA-Aldrich

13. Hydro distillation


http://dx.doi.org/10.22034/FSCT.19.133.29
https://dorl.net/dor/20.1001.1.20088787.1401.19.133.3.8
https://fsct.modares.ac.ir/article-7-57619-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-30 ]

[ DOR: 20.1001.1.20088787.1401.19.133.3.8 ]

[ DOI: 10.22034/FSCT.19.133.29 ]

eSS 5Ty b S As e

a;\)' s dases 6”’“"" Q_,.LLTS

A i o nlesl 4 sl sla S 53 s ol S
s oS Ve Sladas 0T 51 sl e O L piad 5l e
S Ads S Ve Ol s S el asps Ve ST s
o VCCFU/ML clle U oodd ag 580 O smmilow s
S e SS Ly il b Sppo el 4 Olakad
L AL el e s A S iy el IS L Gl ai
I¥ ] o agSS aids ¥ e

055 -0 Y5 blsus fid g (s 4 A=Y
(ol 35403 ¥ O3S Jslows (il 4 sk o
(o $59) o3 ¥ Jglome 5 doyn V Sl ol s
Oged 32156 5 Jg S ol o 4 o2l e T s 5V
Sls 4 ol (b G BAS g A 558 5 el il
> (IKA T18digital) ,.s1, 51,35 o&iws b 5 odewsy 00EY
.[Y\].u,\,.’anjv.aaj.;uhc;.u‘u.\nn)};

il b jles (g 4 —4-Y

Wi Y Ol a4 Dlakd (ale b g5y g bl ke 4
LA b ) (g esled Jadr Bllae il gbajles s
chﬁx}j‘m‘jalﬁcjugj)l;uj‘wam
eedS (ol 535) o3 ¥ ol Jsbe 53 aids ¥ D
odls sy 4V Sogeo 4 Y sl 3 e 5 LIS
Sl Ll S s Sladas oRinleyl Jases 53 S
S s bl o )Y e s gy a2
5 S il gl O3] LaE IS e g
Y or O 58 A ¢ S Sy Jolsd 5 sl

chle Blus Olpe 4 Sl sy 3 S K

Bla= s ¢l A w8 ks MIC) Sws e

chle Bl W sl bl s Sais ol

s s BT S s (ol sla oy s SuSlee
O 55 a8 bl O ged 5ol 56 51 Clale op 2aS S 0als CoiS
Chle Plis Ol ge 4 (a8 iy 5l 2eS) w4, St
DA @ S b s Swis

bl GlaeSt (BT e b o) Y

=32

(DPPH)sI31 JCsl, sbl s, L glast xT e b
Jobos 5 sl bl 5l il sla clile ad
G e AS 4 Jgle 53 DPPH G ome Sl dsjae/e vt
il gl chale 4y sdd S5 Jsleee 1 1) e 0 Ol
S 45 Y0 gles 5o adds Vo ol 4 5 LS o33l Sl
Sde cpl Sl e A (IS B S SKLE s s s
OW zsn b 5o SO L alie o b s (555 ol
S5 DSt (AT 51 55 e J 28 (51 A 313 sl
bl DPPH Jsl, ks Awys V4148 oslicd BHT
S Ao 00 il as uilad Sl Ble 5 a5 dse
A3 S eens wily ACs0) IS,

Jsl, sles 4o ,sDPPH=

bl g 2l Dlpex e

o saiag e da LU (g 5 e S A a5 e e
Pl ald 4 8L mal 5 g5l eslel V=Y
S 55, YT U3

s w2 S 5l 0SS GV B el

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

Nanoemulsion of Perovskiaabrotanoides

0.125 0.0625

Kar.essential oil

Aeromonas hydrophila(ATCC 7966)
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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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Fig 1 Changes of Aeromonas hydrophila in different
treatments

lises 6 S sl o S eSSk GUs3 ammlis
2 M G s b el ald 4 eld il Mgt
sal Gy @l il ol skl 0 Jste s Jls
Ly el a8 Sl e ls e BV 4 Soen
iz s 5 IS Sloled 5o Shdasnbs elises ST (s Sk
Vel V3 s ol o OlsS sl 5 ol 4 Y5
(P> 0.05) w3 S stalive Juosl s uilol O gend gl 56 Ao s

(6 Jsa=)

Yo

S 4 S B b e £
15T Il el

Lils 55 Jeesly oelel kg DPPH i1 sl e
Dl L s 4l b 38 5 s 3 AL
Al e il s T Il Slee cu uilad clale
aeglie 5o as ISl Loy 00 5les o oS uilad 31 okle
S 2 S e tVEE Sy BHT (s Olast 2T L
ol 3 sl ol el oy s el s 1)
Gl andlls 5 L aS AEL o ) o S o
5 Gl 5 (YOVGLEL 5 Obysie by sl obnl
¥ YA 5,0 callas (Y21 6)0), K0

35 ke O gay] —0-¥
Sl 53 s sbs alises il 6 SL sl w28 ke
3o e Josa gles 53 IUESS 5, WY b ale suls
Gl s eals 0Lz Y S 55 edel s S 5 (oS
G S A, Ly il e Dl 3 el Sy bt
oer 4 VOGRS Sl Js eas Rl s
03,5 S 1y 8L Ay Ly s 4 comlal O 5ol 56
4 o JoaSl bl O ged 50l 530 (65l 013528 led .l
SASL LA JRS s e 2UlS 2l 4 0SS
Sl gadles w5 LG sl asl ol s
Calae (YoV) OLKas 5 gdeme O 5 (Yo V)0 K en
53 bl O gl 56 el en 4 V3 i LYY 0] 5l
FAe 6L AL, IS e ol Y Rl b aslie
Cillas (YOIV) O Kan 5 T Jib (5 andllas E=E LS oy
7 oY 5 OLsS le hds Gl anslie s [TY]S0
g S sk OBAS 05 S dS Cuols e o
53 el et bl us Jas iy o8l L) Ly, ol
ol sl [E])h cilles (Y004) UL 5 o3 (sandlas
L oS ool w225 (681 iy I8 b e 4 oY
ol B s olos s (TIWOLKas 5 LI fas ganlllas
O 5 gdemes Ko [T XYl casllas (Y0 V) g ,lsul


http://dx.doi.org/10.22034/FSCT.19.133.29
https://dorl.net/dor/20.1001.1.20088787.1401.19.133.3.8
https://fsct.modares.ac.ir/article-7-57619-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-30 ]

[ DOR: 20.1001.1.20088787.1401.19.133.3.8 ]

[ DOI: 10.22034/FSCT.19.133.29 ]

P

eSS 5Ty b S As e

o:\)' s dases 6J~¢>‘ uﬁl:S

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 6442051 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 A 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 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
3.38+0.37 ™ 527+025°¢  6.96+0.15™  7.53+0.32°  8.51+0.23 ™ G
2.80+0.20 ¢ 5.00+0.11 ™ 6.66£0.20 °  7.17+0.18 ®*¢  8.37+0.37 * 0

Eab Dab Cab Bab Aa CH+1 /0 Odor
4.09+0.21 5.96+0.16 7.13+0.18 7.76+0.25 8.58+0.37 PANEOGS
3.76+0.25 B 5.71+0.25 P 6.98+0.22 CC‘” 7.70+0.24 B 8.73+0.24 i 1%PANEO

Ea Da a Ba a
4.43+0.19 6.40+0.36 7.45+0.34 8.20+0.26 8.79+0.26 CH+GA1%PANEO
2.83+0.32 > 3.61+0.45 5.20+0.26 B¢ 6.76:0.25%°  7.26+0.36 2 C‘gg"l
3.51+0.27 ¥ 4.05+0.27 P> 6.71+0.20 <° 7.77+0.25 B° 8.31+0.20 A2 G
3.50+0.18 P° 3.86+0.31 Pb¢ 6.51+0.18 ° 7.68+0.30 B° 8.27+0.17 A2 CH*1 % Overall
3.76+0.25 Eab 4.28+0.15 Db 6.81+0.26 <* 7.74+0.25 B° 8.66+0.28 A2 P ANEO(:I) N v
3.78+0.13 P 4.16+0.17 P> 6.52+0.26 <° 7.7240.24 8% 8.60+0.32 A% 19%PANEO

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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Evaluation of antibacterial and antioxidant effect of gelatin-chitosan
bilayer edible coating containing nanoemulsion of
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Aeromonas hydrophila inoculated into rainbow trout fillet

Ahmadi, K. ', Mohsenzadeh, M. **

1. MSc. student, Department of Food Hygiene and Aquaculture, Factultyof Veterinary Medicine, Ferdowsi

University of Mashhad (FUM), Mashhad, Iran.

2. Professor, Department of Food Hygiene and Aquaculture, Factulty of Veterinary Medicine, Ferdowsi University

of Mashhad (FUM), Mashhad, Iran.

ABSTRACT

ARTICLE INFO

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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