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2- Streptococcus pyogenes
3- Salmonella typhi

4- Staphylococcus aureus



YIJ5E ald o 5 29,500 sl Ty 2 Olis=S Shs> Ghds S

Publishing  Limited
Washington, pp. 5-8.
15. Debeaufort, F., Quezado-Gallo, J.A. and
Voilley, A. 1998. Edible films and coatings
tomorrow packging: A review. J Food Sci
Nutr. 38: 299-313.

16. Diederichsen, A. 1996. Coriander,
Coriandrum sativum L. In: Heller, J.,
Engels, J. and Hammer, K. (ed.), Promoting
the conservation and use of underutilzed and
neglected crops Vol. 3. International Plant
Genetic Resources Institute, Rome, pp. 22-
24.

17. Gennadios, A., Hanna, M.A. and Kurth,
L.B. 1997. Application of edible coatings on
meat, poultry and seafoods: A review. Food
Sci Technol. 30: 337-350.

18. Hosseini, M.H., Razavi, S.H. and
Mousavi, M.A. 2009. Antimicrobial,
physical and mechanical properties of
chitosan-based films incorporated with
thyme, clove and cinnamon essential oils. J
Food Process and Pres. 33: 727-743.

19. Howgate, P., Johnston, A. and Whittle,
K.J. 1992. Multilingual guide to EC
freshness grades for fishery products.
Aberdeen Marine Laboratory, Department of
Agriculture, and Fisheries for Scotland.

20. Kim, S.Y., Jeong, S.M., Park, W.P.,
Nam, K.C., Ahn, D.U. and Lee, S.C. 2006.
Effect of heating conditions of grape seeds
on the antioxidant activity of grape seed
extracts. J Food Chem. 97: 472-479.

21. Krochta, J.M. 1997. Edible protein films
and coatings. In: Damodaran, S. and Paraf,
A. (ed),Food Proteins and Their
Application in Foods. Marcel Dekker, New
York, pp. 529-549.

22. Majeti, N.V. and Kumar, R. 2000. A
review of chitin and chitosan applications.
React and Funct Polym. 46: 1-27.

23. Motalebi, A.A., Hasanzati-Rostami, A.,
Khanipour, A.A. and Soltani, M. 2010.
Impact whey protein edible coating on
chemical and microbial factors of gutted
kilka during frozen storage.lran J Fish Sci.
2: 255-264.

and CRC Press,

VB Gl —AA e /gl 0)lesds /gt Jlo

VY

L ool eSS Gide Sl oy p VAT ooy
e VIJ3E (ole (29,500 oS gard il

O O)Lo.:a “090 JLw sL;a‘»A.C Q‘yc stdl.o.v)k-)j)&».c
YV olbas

oo 59l.").~4 5).!.@‘ c@?)lﬂ ‘.\)L?LMJ 56)Ol§ .A
JJ}M: 9 Q‘)QLO% s).....mf ol.:f A u..uL..u‘ GL‘)..SLM
Sy pele oKl e . aiolesl uln e

VE-AY Slrio B ojlas qoodlgz o 0,5 o
oél)u\.uPT ‘J..AJLH&" ‘)liolf ‘M‘)"‘ s@lﬁ] ‘5‘\}5.0 A
AIUM ) s il g Sods 51 s, I TAD

g oo jibg sleekd L oS5 o (sativum L
(o)l QLS asldad ligS pdycm Pl
Adda) (ool g aebld (Suaw wgage e N -
5 S el el (b slewslal YYD

AVD axbo

10. Abowei, J. and Tawari, C. 2011. Some
basic principles of fish processing in
Nigeria. Asian J of Agric Sci. 6: 437-452.
11. Aider, M. 2010. Chitosan application for
active bio-based films production and
potential in the food industry. J Food Sci
Technol. 6: 837-842.

12. Bartolomeu, W.S.S., Cerqueira, M.A.,
Ruiz, H.A., Martins, J.T., Casariego, A.,
Teixeira, J.A. and Vicente, A.A. 2010.
Effect of chitosan-based containing on the
shelf life of salmon. J Food Chem. 21:
11456-11462.

13. Burt, S. 2004. Essential oils: their
antibacterial ~ propertied and  poenial
application in food -a review. Int J Food
Microbiol. 94: 223-253

14. Davidson, P.M. and Zivanivic, S. 2003.
The use of natural antimicrobials. In:
Zeuthen P. and Bogh-Sorensen L. (ed.),
Food Preservation Techniques. Woodhead



JFM

against foodborne pathogenic bacteria. J
Food Chem. 14: 5484 — 5490.

31. Shahidi, F. and Abuzaytoun, R. 2005.
Chitin, chitosan, and co-products: chemistry,
production, application, and health effects. J
Food Nutr Res. 49: 93- 135.

32. Tingting, L., Jianrong, L., Wenzhong, H.
and Xuepeng, L. 2013. Quality enhancement
refrigerated red drum fillets using chitosan
coating containing natural preservatives. J
Food Chem. 138: 821-826.

33. Vasconez, M., Flores, S., Campos, C.,
Alvarado, J. and Gerschenson, L. 2009.
Antimicrobial  activity and  physical
properties of chitosan—tapioca starch based
edible films and coatings. Food Res Inter.
42: 762-769.

34. Volpe, M.G., Siano, F., Paolucci, M.,
Sacco, A., Sorrentino, A., Malinconico, M.
and Varricchio, E. 2015. Active edible
coating effectiveness in shelf-life
enhancement of trout (Oncorhynchusmykiss)
Fillets. J Food Sci Technol. 60: 615-622.

35. Vicetti, R., Ishittani, T., Salas, A. and
Ayava. M. 2003. Use of alfa-tochopherol
combined with synergists and compared to
other antioxidants on the oxidative stability
of sardine skin lipids. J Food Compos Anal.
18: 131-137.

VB Gl = AA e /gl 0l /i Jlo

W

- R
d’,w”/(_ﬂ'/....«:)f.lf'

24. Negi, P.S., Jayaprakasha, G.K., Jagan, L.
and Sakariah, K.K. 1999. Antimicrobial
activity of tumeric oil. J Food Chem. 47:
4297-4300.

25. No, H.K., Meyers, S.P., Prinyawiwatkul,
W. and Xu, Z. 2007. Applications of
chitosan for improvement of quality and
shelf life of foods: A review. J Food Sci. 72:
87-100.

26. Ojagh, S.M., Rezaei, M., Razavi, S.H.
and Hosseini, M.H. 2010. Effect of chitosan
coatings enriched with cinnamon oil on the
quality of refrigerated rainbow trout. J Food
Chem. 120: 193-198.

27. Rabinkov, A., Zhu, X.Z., Grafi, G.,
Galili, G. and Mirelman, D. 1994. Alliin
lyase (Alliinase) from garlic (Allium
sativum). Biochemical characterization and
cDNA cloning. Appl Biochem Biotechnol.
48: 149-171.

28. Richards, M. and Hultin, H. 2002.
Contributions of blood and blood
components to lipid oxidation in fish
muscle. J Food Chem. 50: 555-64.

29. Sahib, N.G., Anwar, F., Gilani, A.H.,
Hamid, A.A., Saari, N. and Alkharfy, K.M.
2013. Components ~ for  Coriander
(Coriandrum sativum L.): A Potential
Source of High Value Components for
Functional Foods and Nutraceuticals. A
Review. Phytother Res. 27: 1439-1456.

30. Shan, B., Cai, Y.Z., Brooks, J.D. and
Corke, H. 2007. Antibacterial properties and
major bioactive components of cinnamon
stick (Cinnamomum burmannii): activity



YIJ5E ald o 5 29,500 sl Ty 2 Olis=S Shs> Ghds S

The effect of chitosan edible coating containing garlic extract and coriander
essential oil on microbial and sensory properties of rainbow trout fillet in

refrigerated storage
Foromandi M*, Khani MR**
1. MSc Graduate of Food Science and Technology, Faculty of Agriculture, Shahr-e-Qods Branch,
Islamic Azad University, Tehran, Iran.
2. Department of Food Science and Technology, Faculty of Agriculture, Shahr-e-Qods Branch,
Islamic Azad University, Tehran, Iran.

*Corresponding author: m.khani@godsiau.ac.ir
Received: 4 June 2018 Accepted: 5 September 2018

Abstract

Fish is a highly perishable food and it seems necessary to use natural preservative with
antimicrobial properties. This study aimed to evaluate the effect of chitosan coating with
garlic extract and coriander essential on microbial and sensory quality of rainbow trout fillet
during 12 days at refrigerator storage condition. For this purpose, 8 treatments were prepared
with chitosan coating containing garlic extract and coriander essential oil both separately and
in combination forms (in amounts of 0.1 and 0.5%) and 2 control samples including control 1
(without coating) and control 2 (chitosan coating without extract and essential oil). Then all
samples were evaluated by microbiological tests including total microbial counts, total
psychotropic counts, and coliforms, and sensory properties including texture, color, odor, and
overall acceptance at days of 0, 3, 6, 9, and 12 during storage. The results showed that the
treatment coated with chitosan containing 0.5% garlic extract and 0.5% coriander essential oil
had the lowest total microbial counts, total psychotropic counts and coliforms during 12 days
of storage, and the highest amounts of microbial counts were observed in control 1 and then
control 2 samples (P<0.05). Also the treatment with the highest amounts of garlic extract and
coriander essential oil had better sensory scores by the end of storage period compared to
control samples. So, it is suggested that chitosan coating with garlic extract and coriander
essential oil as an antimicrobial agent, can be used for extending shelf-life of fish fillet.
Keywords: Chitosan edible coating, garlic extract, coriander essential oil, rainbow trout, microbial

properties.
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