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ABSTRACT

EELL I BT T o) J S AT The objective of this study was to evaluate the whole greenback grey

mullet Chelon subviridis quality stored on ice up to 16 days.

m Changes during storage were observed with sensory evaluation (Quality Index Methode QIM),
physicochemical evaluation including: pH, total volatile basic nitrogen (TVB-N), trimethylamine nitrogen
(TMA-N),thiobarbitoric acid (TBA), free fatty acid (FFA), physical analysis (color) and bacterialanalyses
including total mesophilic and psychrotrophic count. The maximum shelf life of whole greenback grey
mullet stored in ice was determined with loss of freshness (sensorial, physico-chemical, color and
microbiologica levaluations).

m High correlation R2 % 0.922 between Quality Index (Ql) and storage time was verified. QI ranged
from zero (maximum freshness) to 15 (total loss of freshness) and reached theacceptable limit for
consumption (QI=12.66), which corresponds to a period of 12 days. The microbiological results showed an
increase of mesohilic and psychrotrophic counts along the storage time. TVB-N ranged from12.60 to 17.55
mg N/ 100g, TMA-N from 3.58 to 16.00 mg N/ 100g, pH from 6.87 to 7.26, TBA from 0.66 to 1.93 and FFA
from 1.05 to 8.41 in the first and16th day of storage, respectively. QI showed a linear relationship to
storage time (QIM= 8.23x storage time-7.23, R?= 0.988), and the remaining storage time could be estimated
with an accuracy of + days.A regression analysis using the acceptability limit set by the ICMSF (1986)
mesophilic counts (7 log cfu/g) yielded a shelf life for Goldlined seabream Rhabdosargus sarbaysis
displayed very strong correlations with storage time, and they may be considered suitable indicators for
evaluating Goldlined seabream spoilage stored on ice.

It is suggested that whole greenback grey mullet has to be fresh and acceptable for
consumption by cooling up to 12 days.
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3. Alteromonas spp.

4- Shewanella spp.

5- Flavobacterium spp.
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Table 2: Average scores for each quality parameters assessed with the QIM scheme for whol greenback grey mullet (Chelon subviridis)
stored in the refrigerator and the correlation to days in the refrigerator.
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Table 3: Microbiological evaluation of whol greenback grey mullet (Chelon subviridis) during refrigerated storage (log CFU/g).
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Table4: Whol Greenback grey mullet (Chelon subviridis) physicochemical parameter changes during refrigerated storage
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Table 5: Whol Greenback grey mullet (Chelon subviridis) color parameters changes during refrigerated storage.
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Fig. 1: (a) Linear correlation between QIM and storage time of whol greenback grey mullet (Chelon subviridis) during the refrigerated storage;
(b) Partial Least Squares (PLS) regression for Quality Index Method (QIM) of greenback grey mullet (Chelon subviridis)

during the refrigerated storage and the predicted values.
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Fig. 2: Principal Component Analysis (PCA) of the study quality parameters of whol Greenback grey mullet (Chelon subviridis) storedat refrigerator:
(A) the parameters of the quality index as follows: sensory, TMC, PTC, TVBN, TMA, pH, TBA, FFA

(B)1=day1,4=day4,8=day8, 12 =day 12 and 16 = day 16.

ory)



Ghani Kuvei et al.

Ol Kan g 5955 18

References

1. A. O. A C. Official methods of analysis (14th ED).
Whashington,DC:Association of Official analytical
chemists1995.

2. Valinasab T. The amount of biomass in the Persian
Gulf and the Sea of Oman by the broom area
method. Nation Fish Sci Res Institute. 2013:247-
249,

3. Barbosa A, Vaz-Pires P. Quality index method
(QIM): development of a sensorial scheme for
common octopus (Octopus vulgaris). Food Control.
2004;15:161-168. doi: 10.1016/S0956-
7135(03)00027-6

4. Sharifian S, Zakipour E, Mortazavi MS, Arshadi A.
Quality assessment of tiger tooth croaker (Otolithes
ruber) during ice storage. Int J food Prop.
2011;14:309-318. doi:
10.1080/10942910903177822

5. Sveinsdéttir K, Martinsdottir E, Hyldig G, Jargensen
B, Kristbergsson K. Application of quality index
method (QIM) scheme in shelf-life study of farmed
Atlantic salmon (Salmo salar). J Food Sci.
2002;67:1570-1579. doi: 10.1111/j.1365-
2621.2002.th10324.x

6. Huidobro A, Pastor A, Tejada M. Quality index
method developed for raw gilthead seabream
(Sparus aurata). Int J Food Sc. 2000;65:1202-1205.
doi: 10.1111/j.1365-2621.2000.th10265.x

7. Lanzarin M, Ritter DO, Novaes SF, Monteiro MLG,
Almeida Filho ES, Méarsico ET, et al. Quality Index
Method (QIM) for ice stored gutted Amazonian
Pintado (Pseudoplatystoma fasciatumx Leiarius
marmoratus) and estimation of shelf life. LWT Food
Sci Technol. 2016;65:363-370. doi:
10.1016/j.Iwt.2015.08.019

8. Ritter DO, Lanzarin M, Novaes SF, Monteiro MLG,
Almeida Filho ES, Marsico ET, et al. Quality Index
Method (QIM) of gutted ice-stored hybrid
tambatinga (Colossoma macropomusx Piaractus
brachypomum) and study of shelf life. LWT Food
Sci Technol. 2016;67:55-61. doi:
10.1016/j.1wt.2015.10.041

9. Novotny L, Dvorska L, Lorencova A, Beran V,
Pavlik 1. Fish: a potential source of bacterial
pathogens for human beings. A review. Veterinarni
Med UZPI Czech Repub. 2004;9:343-358. doi:
10.17221/5715-VETMED

10. Andrade SCS, Marsico ET, Franco RM, Mano SB,
Conte jr CA, Freitas MQ, et al. Effect of storage
temperature at the quality index methods scheme
and shelf life study of mullet (Mugil platanus). J
Food Qual. 2015;38:60-70. doi: 10.1111/jfq.12123

11.Khodanazary A, Pourashouri P. Chemical,
microbiological and sensory changes in whole and
gutted tigertooth croaker (Otolithes ruber) during ice
storage. Veterinary research and biological products.
2017;117:155-167.

Ya)

12.Cakli S, Kilinc B, Cadun A, Dincer T, Tolasa S.
Quality differences of whole ungutted sea bream
(Sparus aurata) and sea bass (Dicentrarchus labrax)
while stored in ice. Food Control. 2007;18:391-397.
doi: 10.1016/j.foodcont.2005.11.005

13.Erkan N, Ozden O. Gutted and un-gutted sea bass
(Dicentrarchus labrax) stored in ice: influence of fish
quality and shelf-life. Int J Food Prop. 2006;9:331-
345. doi: 10.1080/10942910600596373

14.Erkan N, Ozden O. Quality assessment of whole and
gutted sardines (Sardina pilchardus) stored in ice. Int
J Food Sci Technol. 2008;43:1549-1559. doi:
10.1111/j.1365-2621.2007.01579.x

15.Viji P, Tanuja S, Ninan G, Lalitha KV, Zynudheen
AA, Binsi PK, et al. Biochemical, textural,
microbiological and sensory attributes of gutted and
ungutted sutchi catfish (Pangasianodon
hypophthalmus) stored in ice. J Food Sci Technol.
2015;52(6):3312-3321. doi: 10.1007/s13197-014-
1358-y pmid: 26028712

16. Sant'/Ana LS, Soares S, Vaz-Pires P. Development of
a quality index method (QIM) sensory scheme and
study of shelf-life of ice-stored blackspot seabream
(Pagellus bogaraveo). LWT Food Sci Technol.
2011;44:2253-2259. doi: 10.1016/j.lwt.2011.07.004

17.1SO. Sensory analysis-general guidance for the
selection, training and monitoring of assessors. Part
1: Selected assessors, 8586-1. Genf, Switzerland:
The International Organization for
Standardization.1993.

18. Sallam KI. Antimicrobial and antioxidant effects of
sodium acetate, sodium lactate, and sodium citrate in
refrigerated  sliced salmon. Food Control.
2007;18(5):566-575. doi:
10.1016/j.foodcont.2006.02.002 pmid: 17471315

19. Goulas AE, Kontominas MG. Effect of salting and
smoking-method on the keeping quality of chub
mackerel (Scomberjaponicus): Biochemical and
sensory attributes. Food Chem. 2005;93:511-520.
doi: 10.1016/j.foodchem.2004.09.040

20. Suvanich V, Jahncke ML, Marshall DL. Changes
selected chemical quality characteristics of channel
catfish frame mince during chill and frozen storage.
Food Sci  Biotech.  2000;65:24-29.  doi:
10.1111/j.1365-2621.2000.th15950.x

21. Siripatrawan U, Noipha S. Active film from chitosan
incorporating green tea extract for shelf life
extension of pork sausages. Food Hydrocolloid.
2012;27:102-108. doi:
10.1016/j.foodhyd.2011.08.011

22.Woyewoda AD, Shaw SJ, Ke PJ, Burns BG.
Recommended laboratory methods for assessment of
fish quality. Canadia Tech Report Fish Aquatic Sci.
1986:1448.

23.Gomez-Sala B, Herranz C, Diaz-Freitas B,
Hernandez PE, Sala A, Cintas LM. Strategies to
increase the hygienic and economic value of fresh


http://dx.doi.org/10.1016/S0956-7135(03)00027-6
http://dx.doi.org/10.1016/S0956-7135(03)00027-6
http://dx.doi.org/10.1080/10942910903177822
http://dx.doi.org/10.1080/10942910903177822
http://dx.doi.org/10.1111/j.1365-2621.2002.tb10324.x
http://dx.doi.org/10.1111/j.1365-2621.2002.tb10324.x
http://dx.doi.org/10.1111/j.1365-2621.2000.tb10265.x
http://dx.doi.org/10.1016/j.lwt.2015.08.019
http://dx.doi.org/10.1016/j.lwt.2015.08.019
http://dx.doi.org/10.1016/j.lwt.2015.10.041
http://dx.doi.org/10.1016/j.lwt.2015.10.041
http://dx.doi.org/10.17221/5715-VETMED
http://dx.doi.org/10.17221/5715-VETMED
http://dx.doi.org/10.1111/jfq.12123
http://dx.doi.org/10.1016/j.foodcont.2005.11.005
http://dx.doi.org/10.1080/10942910600596373
http://dx.doi.org/10.1111/j.1365-2621.2007.01579.x
http://dx.doi.org/10.1111/j.1365-2621.2007.01579.x
http://dx.doi.org/10.1007/s13197-014-1358-y
http://dx.doi.org/10.1007/s13197-014-1358-y
http://ncbi.nlm.nih.gov/pubmed/26028712
http://dx.doi.org/10.1016/j.lwt.2011.07.004
http://dx.doi.org/10.1016/j.foodcont.2006.02.002
http://dx.doi.org/10.1016/j.foodcont.2006.02.002
http://ncbi.nlm.nih.gov/pubmed/17471315
http://dx.doi.org/10.1016/j.foodchem.2004.09.040
http://dx.doi.org/10.1111/j.1365-2621.2000.tb15950.x
http://dx.doi.org/10.1111/j.1365-2621.2000.tb15950.x
http://dx.doi.org/10.1016/j.foodhyd.2011.08.011
http://dx.doi.org/10.1016/j.foodhyd.2011.08.011

JOC. 11(44): 116-132, Winter 2021

199 L  FF o Lo o)) il .yl upiled]

fish: Biopreservation using lactic acid bacteria of
marine origin. Int J Food Microbiol. 2016;223:41-
49. doi: 10.1016/j.ijfoodmicro.2016.02.005 pmid:
26890359

24.Gokoglu N, Yerlikaya P, Topuz OK, Buyukbenli
HA. Effects of plant extracts on lipid oxidation in
fish croquette during frozen storage. Food Sci
Biotech. 2012;21:1641-1645. doi: 10.1007/s10068-
012-0218-7

25.Ghani Kuvei F, A. K, I. Z. Application of quality
index method for determination of shelf life of
gutted greenback grey mullet (Chelon subviridis)
stored at ice. IRAN SCI FISHERIES J. 2018;27:127-
141.

26.Gram L, Huss H. Microbiological spoilage of fish
and fish products. Food Microbiol. 1996;33:121-
137. doi: 10.1016/0168-1605(96)01134-8

27.Delbem ACB, Garbelini JS, Lara JAF. Vida de
prateleira do pintado resfriado e conservado em gelo
obtido em pesca artesanal no Pantanal. Corumba:
Embrapa Pantana2012.

28.Chouliara I, N. SL, Riganakos K, Kontaminas MG.
Preservation  of  salted,  vacuum-packaged,
refrigerated sea bream (Sparus aurata) fillets by
irradiation: microbiological, chemical and sensory
attributes. Food Microbiol. 2004;21:351-359. doi:
10.1016/S0740-0020(03)00065-0

29.Comi G, https://doi.org/10.1016/B978-0-08-100502-
6.00011-X. Spoilage of meat and fish. In The
Microbiological Quality of Food2017.

30.Guzman MC, Bistoni Mde L, Tamagnini LM,
Gonzalez RD. Recovery of Escherichia coli in fresh

water fish, Jenynsia multidentata and
Bryconamericus iheringi. Water Res.
2004;38(9):2367-2373. doi:

10.1016/j.watres.2004.02.016 pmid: 15142798

31.Simon SS, Sanjeev S. Prevalence of enterotoxigenic
Staphylococcus aureus in fishery products and fish
processing factory workers. Food control.
2007;18:1565-1568. doi:
10.1016/j.foodcont.2006.12.007

32. Wieneke AA, Roberts D, Gilbert RJ. Staphylococcal
food poisoning in the United Kingdom, 1969-90.
Epidemiol  Infect. 1993;110(3):519-531. doi:
10.1017/s0950268800050949 pmid: 8519317

33.Gram L, Trolle G, Huss HH. Detection of specific
spoilage bacteria from fish stored at low (0 °C) and
high (20 °C) temperatures. Int J Food Microbiol.
1987;4:65-72. doi: 10.1016/0168-1605(87)90060-2

34. Kilincceker O, Dogan IS, Kucukoner E. Effect of
edible coatings on the quality of frozen fish fillets.
LWT Food Sci Technol. 2009;42:868-873. doi:
10.1016/j.Iwt.2008.11.003

35.El-Deen G, EI-Shamery MR. Studies on
contamination and quality of fresh fish meats during
storage. Academ J Biol Sci. 2010;2:65-74. doi:
10.1016/B978-0-08-100502-6.00011-X

(va)

36. Regenstein JM. Introduction to Fish Technology.
Van Nostrand Reinhold, New York.1991.

37. Teskeredzic Z, Pfeifer K. Determining the degree of
freshness of rainbow trout (Salmo gairdneri)
cultured in brackish water. J Food Sci.
1987;52:1101-1102. doi: 10.1111/j.1365-
2621.1987.th14286.x

38.Nirmal NP, Benjakul S. Retardation of quality
changes of Pacific white shrimp by green tea extract
treatment and modified atmosphere packaging
during refrigerated storage. Int J Food Microbiol.
2011;149(3):247-253. doi:
10.1016/j.ijfoodmicro.2011.07.002 pmid: 21798614

39.Ginés R, Valimrsdottir T, Sveinsdottir K,
Thorarense H. Effects of rearing temperature and
strain on sensory characteristics, texture, colour and
fat of Arctic charr (Salvelinus alpinus). Food Qual
Preference. 2004;15:177-185. doi: 10.1016/S0950-
3293(03)00056-9

40. Ahmadi Shalhe M, Khodanazary A, Hosseini SM.
Development of a quality index method (QIM)
scheme  for  whole  Goldlined  seabream
Rhabdosargus sarba stored in ice. Int J Food Prop.
2018;21:2539-2549. doi:
10.1080/10942912.2018.1536147

41.Brahmi S, Touati A, Dunyach-Remy C, Sotto A,
Pantel A, Lavigne JP. High Prevalence of Extended-
Spectrum beta-Lactamase-Producing
Enterobacteriaceae in  Wild Fish from the
Mediterranean Sea in Algeria. Microb Drug Resist.
2018;24(3):290-298. doi: 10.1089/mdr.2017.0149
pmid: 28805537

42.Castro P, Millan R, Penedo JC, Sanjudn E, Santana
A, Caballero MJ. Effect of storage conditions on
total volatile bases nitrogen determinations in fish
muscle extracts. J Aquat Food Prod Technol.
2012;21:519-523. doi:
10.1080/10498850.2011.610917

43. Connell JJ. Methods of assessing and selecting for
quality.In: Connell JJ (ed) Control of fish quality.
Fishing News Books, Oxford1990.

44. De Oliveira MCSD, Araujo YF, de Lima Marques J,
da Silva ICR, Freire DO, Orsi DC. Microbiological
evaluation and development of quality index method
(QIM)  scheme for farmed pintado fish
(Pseudoplatystoma corruscans). Africa J Microbiol
Res. 2017;11:426-432. doi: 10.1016/B978-0-08-
100502-6.00011-X

45.Fatema K, Omar WMW, lIsa MM. Analysis of
stomach contents in green back mullet, Chelon
subviridis from Merbok Estuary, Malaysia.
Bangladesh J Zool. 2015;43:153-156. doi:
10.3329/bjz.v43i1.26151

46. ICMSF. Microorganisms in foods. The international
commission on microbiological specifications for
foods of the international union of biological
societies. Oxford: Blachwell Scientific
Publications1986.


http://dx.doi.org/10.1016/j.ijfoodmicro.2016.02.005
http://ncbi.nlm.nih.gov/pubmed/26890359
http://ncbi.nlm.nih.gov/pubmed/26890359
http://dx.doi.org/10.1007/s10068-012-0218-7
http://dx.doi.org/10.1007/s10068-012-0218-7
http://dx.doi.org/10.1016/0168-1605(96)01134-8
http://dx.doi.org/10.1016/S0740-0020(03)00065-0
http://dx.doi.org/10.1016/S0740-0020(03)00065-0
https://doi.org/10.1016/B978-0-08-100502-6.00011-X
https://doi.org/10.1016/B978-0-08-100502-6.00011-X
http://dx.doi.org/10.1016/j.watres.2004.02.016
http://dx.doi.org/10.1016/j.watres.2004.02.016
http://ncbi.nlm.nih.gov/pubmed/15142798
http://dx.doi.org/10.1016/j.foodcont.2006.12.007
http://dx.doi.org/10.1016/j.foodcont.2006.12.007
http://dx.doi.org/10.1017/s0950268800050949
http://dx.doi.org/10.1017/s0950268800050949
http://ncbi.nlm.nih.gov/pubmed/8519317
http://dx.doi.org/10.1016/0168-1605(87)90060-2
http://dx.doi.org/10.1016/j.lwt.2008.11.003
http://dx.doi.org/10.1016/j.lwt.2008.11.003
http://dx.doi.org/10.1016/B978-0-08-100502-6.00011-X
http://dx.doi.org/10.1016/B978-0-08-100502-6.00011-X
http://dx.doi.org/10.1111/j.1365-2621.1987.tb14286.x
http://dx.doi.org/10.1111/j.1365-2621.1987.tb14286.x
http://dx.doi.org/10.1016/j.ijfoodmicro.2011.07.002
http://dx.doi.org/10.1016/j.ijfoodmicro.2011.07.002
http://ncbi.nlm.nih.gov/pubmed/21798614
http://dx.doi.org/10.1016/S0950-3293(03)00056-9
http://dx.doi.org/10.1016/S0950-3293(03)00056-9
http://dx.doi.org/10.1080/10942912.2018.1536147
http://dx.doi.org/10.1080/10942912.2018.1536147
http://dx.doi.org/10.1089/mdr.2017.0149
http://ncbi.nlm.nih.gov/pubmed/28805537
http://dx.doi.org/10.1080/10498850.2011.610917
http://dx.doi.org/10.1080/10498850.2011.610917
http://dx.doi.org/10.1016/B978-0-08-100502-6.00011-X
http://dx.doi.org/10.1016/B978-0-08-100502-6.00011-X
http://dx.doi.org/10.3329/bjz.v43i1.26151
http://dx.doi.org/10.3329/bjz.v43i1.26151

Ghani Kuvei et al. Ol5an 5 5555 16

AUTHOR(S) BIOSKETCHES

Ghani Kuvei, F., Mr.c student, Fisheries Engineering, Khorramshahr University of marine Science and Technology, Khorramshahr,
Iran.

M faghkov@gmail.com
@ 0000-0002-7877-6752

Khodanazary, A., Fisheries Engineering/ Assistant Professor,Khorramshahr University of marine Science and Technology,
Khorramshabhr, Iran.

< khodanazary@yahoo.com
) 0000-0001-8960-7324

Zamani, l., Academic field/ Assistant Professor,Khorramshahr University of marine Science and Technology, Khorramshahr, Iran.

M Isaac.zfr@gmail.com

@ 0000-0001-8969-9150

HOW TO CITE THIS ARTICLE

(O EVERNVELTLIINTTY| Ghani Kuvei, F.; Khodanazary, A., Zamani, 1., (2021). Evaluation of greenback grey mullet (Chelon
subviridis quality during 16 day stored at refrigerator (40C). J. of Oceanography., Spring 2021; 11(44): 127-143 (17
pages).

d http://doi.org/10.12345/joc.11.44.116

@http://joc.inio.ac.ir/article-l-1586-fa.htm|
i ::https://orcid.org/0000-0002-8311-5238

COPYRIGHTS

@ @@@ ©2021 The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution (CC
BY NC SA

BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the original authors and
source are cited. No permission is required from the authors or the publishers.

[AARY)


mailto:faghkov@gmail.com
http://joc.inio.ac.ir/article-1-1586-fa.pdf
http://joc.inio.ac.ir/browse.php?mag_id=45&slc_lang=en&sid=1
http://doi.org/10.12345/joc.10.**.***
http://doi.org/10.12345/joc.10.**.***
http://joc.inio.ac.ir/article-1-1586-fa.html

