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Figure 1: Effect of agar-gelatin Nano-composite film in combination with peppermint essential oil on TBA (mg
malonaldehyde/ kg) Rainbow trout fillet

Treatment 1: Control, treatment 2: Agar-gelatin Nano-composite and 0.5% of essential oil, treatment 3: agar- gelatin

Nano-composite and 1% essential oil, 4: agar- gelatin Nano- composite and 1.5% essential oil, 5: Agar-gelatin Nano-
composite and 2% essential oil
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Figure 2: Effect of using agar-gelatin Nano-composite film in combination with peppermint essential oil on PV (mg
malonaldehyde/ kg) Rainbow trout fillet

Treatment 1: Control, treatment 2: Agar-gelatin Nano-composite and 0.5% of essential oil, treatment 3: agar- gelatin

Nano-composite and 1% essential oil, 4: agar- gelatin Nano- composite and 1.5% essential oil, 5: Agar-gelatin Nano-
composite and 2% essential oil
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Figure 3: Effect of agar-gelatin Nano-composite film in combination with peppermint essential oil on FFA (% Oleic

acid) Rainbow trout fillet

Treatment 1: Control, treatment 2: Agar-gelatin Nano-composite and 0.5% of essential oil, treatment 3: agar- gelatin
Nano-composite and 1% essential oil, 4: agar- gelatin Nano- composite and 1.5% essential oil, 5: Agar-gelatin Nano-

composite and 2% essential oil
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Table 1: Effect agar-gelatin Nano-composite film in combination with peppermint essential oil on TVB-N (mg N/
100g) Rainbow trout fillet

395
[\ Y q 4 Y . Jlows
ININESTA L APVARE SV L Aa SN £ 71 CESNLY RS AV APV S B 7N ESAN R VVAE VA (als) ) les
00/ SAA 70 =LA AR A VAV-EV) SRR V4 o VRV SR 1) =) s SR Y /Y21 e Y Lo
INOSEIVIad FYAVEYA R YYEVEVOY AT NOvAR Y B AEYRINa A eadese A ¥ les
fapyaey/-q o ARUSESVAV AR SV/ 2 L SR VN = 270 4 e L 1 B VIT S Y/ B R e f Lo
FE/OYE-As va/ssEvs ya/ov+./q. Bl VE/AYE. /) ©° VV/AQE.F. AP Vo OYE- NP AR 0 ,los

LS 85y YT 38 ald TVC(Log cfu/g) yr (Jald £l (piliol b S 5 53 3V 53— 55T o ool il ol 3T oY Jgur
Table2: Effect of agar-gelatin Nano-composite film in combination with peppermint essential oil on TVC (Log cfu/g)
of Rainbow trout fillet

39, Slod
i) W ! 5 v .
VYL Y. A IS E2VY ST E VAL E R INZ VS SN 7 SRS S 7iv = S EA e (sale)) s
Pk ¥ BT ANVE LA YR AT e v A Y Y B e vy A Y s
INAA VR INAETAV IZAC R FIVOEYE A BIYE VY F/fAE) VA Yl
AEYE- Y0 < Vg [N SINOE-NA B pvvE Y B FIADE[-Y PP fpvE vy A ¥ s
AYYE /- 0P /g ryee FIOVE[Y O affFR ST fYYEe 0D ey A 0 ks
Food and Bioprocess Technology, 21:1-9. &bo
DOI: 0rg/10.1007/s11947-017-2046-5 RYVRCRRoe) BRPSTVPVEPIC U | o AN J¥Y I PR R W)
Alboofetileh, M., Rezaei, M., Hosseini, H. duwgo - S590m9, 500 o ioles] eges sla g,
and Abdollahi, M., 2014. Antimicrobial YYYO o )los .yl staro Slidss g o,laile!
activity of alginate/clay nanocomposite Aghaei, Z., Emadzadeh, B., Ghorani, B. and
films enriched with essential oils against Kadkhodaee, R., 2018. Cellulose acetate
three common foodborne pathogens. Food Nanofibres containing alizarin as a
Control 36:1-7. DOI: halochromic sensor for the qualitative
10.1016/j.foodcont.2013.07.037. assessment of Rainbow trout fish spoilage.

Y\Y


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.3.7
http://isfj.ir/article-1-2264-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.3.7 ]

25 5lS 5 al ol S 0 cllad

Sy 998

Amjadi, S., Emaminia, S., Heyat Davudian,
S., Pourmohammad, S., Hamishekar. H.
and Roufegarinejad, L., 2019. Preparation
and characterization of gelatin-based
nanocomposite containing chitosan
nanofiber and ZnO  nanoparticles.
Carbohydrate Polymers, 216:376-384. DOI:
10.1016/j.carbpol.2019.03.062.

Antoniewski, M.N., Barringer, S.A., Knipe
C.L. and Zerby, H.N., 2007. Effect of a
Gelatin Coating on the Shelf Life of Fresh
Meat. Journal of Food Science, 72: 382-
389. DOL: 0rg/10.1111/5.1750-
3841.2007.00430.x.

AOAC, 2002. Official Methods of Analysis of
AOAC International (17thed.). MD,
Gaithersburg, USA Association of Official
Analytical Chemistry.

Connell J.J. 1995. Quality deterioration and
extrinsic quality defects in raw material, In:
Control of fish Quality, Fishing News
Books Ltd. Surrey, England. pp.31-35

de Sousa, A.AS., Marcos Gomes, S.P.,
Saldanha, D.A.N., Alana Rufino, M,
Emmanuel Prata, S. and Sampaio, A.M.,
2010. Antispasmodic effect of Mentha
piperita essential oil on tracheal smooth

muscle of rats. Journal of
Ethnopharmacology, 130, 433- 436. DOI:
10.1016/j.jep.2010.05.012.

FAQO, 2018. The state of world fisheries and
aquaculture.  Food and  Agriculture
Organization of the United Nations. Rome,
Italy.

Huss, H.H., 1995. Quality and quality changes
in fresh fish. FAO Fisheries Technical
Paper, No: 348. Rome.

Kakaei, S. and Shahbazi, Y., 2016. Effect of
chitosan-gelatin  film incorporated with
ethanolic red grape seed extract
and Ziziphora clinopodioides essential oil
on survival of Listeria monocytogenes and
chemical, microbial and sensory properties
of minced trout fillet. LWT Food Sci
Technol, 72:432-438. DOLl:
0rg/10.1016/j.1wt.2016.05.021

Lépez-Caballero, M.E., Gdémez-Guillén,
M.C., Pérez-Mateos, M., and Montero,
P., 2005. A chitosan—gelatin blend as a
coating  for  fish patties. Food
Hydrocolloids, 19(2): 303-311.
doi.org/10.1007/s11595-014-0920-9.

Masniyom, P. Benjakul, S. and
Visessanguan, W. 2002.  Shelf-life
extension of refrigerated sea-bass slices
under modified atmosphere packaging.
Journal of the Science of Food and
Agriculture. 82, 873-880.
doi:org/10.1002/jsfa.1108

Nagarjuna Reddy, D., AL-Rajab, A,
Sharma, M., Moses, M.M., Reddy, G.R.
and Albratty, M., 2017. Chemical
constituents, in vitro antibacterial and
antifungal activity of Mentha piperita L.
(peppermint) essential oils. Journal of King
Saud University — Science. X:XX-XX.
DOI: 10.1080/0972060X. 2007.10643574

Ojagh, S.M., Rezaei, M., Razavi, S. H. and
Hosseini, S.M.H., 2010. Effect of chitosan
coatings enriched with cinnamon oil on the

YA


https://europepmc.org/search;jsessionid=26929E7D70880AB18A8544DCC3FA1EF9?query=JOURNAL:%22Carbohydr+Polym%22&page=1
https://doi.org/10.1016/j.carbpol.2019.03.062
https://doi.org/10.1016/j.lwt.2016.05.021
https://doi.org/10.1002/jsfa.1108
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.3.7
http://isfj.ir/article-1-2264-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.3.7 ]

quality of refrigerated rainbow trout. Food
Chemistry 120(1):193-198. DOI:
10.1016/j.foodchem.2009.10.006

Pearson, D., 1997. Laboratory technic in food

analysis, Butter Worth. London, UK, pp.
256-270. DOI: 10.4236/aid.2015.540204

Rocha, M., Aleman, A., Romani, V.P.,

Lopez-Caballero, M.E., Gomez-Guillen,
M.C., Montero, P. and Prentice, C., 2018.
Effects of agar films incorporated with fish
protein hydrolysate or clove essential oil on
flounder (Paralichthys orbignyanus) fillets
shelf-life. Food Hydrocolloids, 81: 351-
363.
Doi.org/10.1016/j.foodhyd.2018.03.017

Rojas-Grau, M.A., Soliva-Fortuny, R. and

Martin-Belloso, O., 2009. Edible coatings
to incorporate active ingredients to freshcut
fruits: a review. Trends in Food Science
and Technology, 20: 438e447. DOI:
10.1016/j.tifs.2009.05.002

Saharkhiz, M.J., Motamedi, M.,

Zomorodian, K., Pakshir, K., Miri, R.,
Hemyari, K., 2012. Chemical composition,
antifungal and antibiofilm activities of the
essential oil of Mentha piperita L.
International Scholarly Research Network,
1-6. doi: 10.5402/2012/718645

Salem, M.L. and Hossain, M.S., 2002.

Protective effect of black seed oil from
Nigella sativa against murine
cytomegalovirus infection. International
Journal of Immuno pharmacology, 22 (9):
729-740. DOL: 10.1016/S0192-
0561(00)00036-9

yia

Scavroni, J., Boaro, C.S.F., Marques,

M.O.M, Ferreira, L.C., 2005. Yield and
composition of the essential oil of Mentha
piperita L. (Lamiaceae) grown with
biosolid. Braz. Journal of Plant Physiology.
17 (4): 345-352. doi.org/10.1590/S1677-
04202005000400002

Shahbazi, Y. and Shavisi, N., 2019. Effects of

sodium alginate coating containing Mentha
spicata essential oil and cellulose
nanoparticles on extending the shelf life of
raw silver carp (Hypophthalmichthys
molitrix)  fillets. Food Science and
Biotechnology, 28: 433-440.
doi: 10.1007/s10068-018-0486-y

Shatalov, 1., Shatalova, A. and Shleikin, A.,

2014. Developing of edible packaging
material based on protein film. Food Ball,
298-301. DOI: 10.1007/s11947-010-0434-1

Srikar, L.N. and Hiremath, J.G., 1972. Fish

preservation 1. Studies on changes during
frozen storage of oil sardine. Journal of
Food Sciences and Technology, 9: 191-193.
doi.org/10.1111/j.1365-
2621.2005.th09990.x


https://doi.org/10.1016/j.foodhyd.2018.03.017
https://www.google.com/url?q=https://www.journals.elsevier.com/journal-of-plant-physiology&sa=U&ved=2ahUKEwimp_Lq6qzjAhXPzKQKHSgSBbEQFjAAegQICBAB&usg=AOvVaw12jDZgKVylWaLUrqNc1-Xr
https://dx.doi.org/10.1007%2Fs10068-018-0486-y
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.3.7
http://isfj.ir/article-1-2264-en.html

[ Downloaded from isfj.ir on 2025-09-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.3.7 ]

Iranian Scientific Fisheries Journal Vol.29, No.4

Antibacterial activity of agar-gelatin Nano-composite film in combination with
peppermint essential oil (Mentha piperita) and its effect on the shelf life of rainbow trout
(Oncorhynchus mykiss)

Bovard R.!; Roomiani L.>"

*L.roomiani@yahoo.com

1-Department of Food Science and Technology, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
2-Department of Fisheries, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran

Abstract

The present study was conducted to evaluate the effect of agar-gelatin Nano-composite film with
peppermint essential oil (Mentha piperita) on the quality of rainbow trout fillets (Oncorhynchus
mykiss). The samples were divided into 5 groups of agar-gelatin Nano-composite film (treatment 1),
agar-gelatin Nano-composite film with 0.5% essential oil (treatment 2), film with 1% essential oil
(treatment 3), film with 1.5% essential oil (treatment 4) and film with 2% essential oil (treatment 5).
Samples were stored in the refrigerator for 15 days and at certain intervals (days 0, 3, 6, 9, 12 and 15)
for microbiological, chemical (pH, TBA, PV, TVB-N) and sensory tests were evaluated. Essential oil
analysis showed that menthol with 49.7% of the main composition of peppermint essential oil.
Bacterial results showed that treatments 1 and 2 did not significantly reduce the number of bacteria in
comparison with 3, 4 and 5 treatments (p<0.05). The pH of the rainbow trout fillets was not
significantly affected by essential oil (p>0.05).TVB-N, TBA and FFA showed the least amount of this
indicator in both treatments 1 and 2. However, regarding the total peroxide value and total microbial
load, adding essential oil to the film caused a significant reduction in this index with non-essential oil.
In all parameters, the lowest level was observed in the treatment with the highest level of essential oil.
Significant difference was not significant between the 5 treatments. Based on TVB-N and TVC
indexes, treatments 1 (agar-gelatin Nano-composite film) and treatment 2 (agar-gelatinNano-
composite film) containing 0.5% peppermint essential oil were treated to 6th day and 3, 4 and 5 (Agar-
glatin Nano-composite film) containing 1, 1.5 and 2% peppermint essential oil were allowed to use
until the 9th day. According to the present study, agar-gelatin film Nano-composite alone did not have
the ability to increase the shelf-life of rainbow trout, but the addition of peppermint essential oil (at
levels 1, 1.5 and 2%) was able to increase the duration shelf life was effective for 3 days.

Keywords: Mentha piperita essential oil, Antimicrobial activity, Agar-gelatin Nano-composite film,
Oncorhynchus mykiss
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