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Editorial
Fresh fish is very perishable product and spoil due to

microbiological activity, chemical oxidation of lipids and autolysis.
However, microbial spoilage is the main mechanism affecting fresh fish
quality. As the bacteria grow they utilize nutrients and produce by-
products. It is well established that the accumulation of metabolic
products is the primary cause of the organoleptic rejection of fresh
fish. It is also known that spoilage is caused only by a fraction of the
initial microbial population, known as specific spoilage organisms
(SSOs), which produce metabolites (chemical spoilage indices-CSIs)
responsible for off-flavours and cause the organoleptic rejection of the
product. The fraction of the initial micro-biota that dominate and the
metabolic products that are produced are determined mostly by the
temperature and atmospheric conditions during storage [1].

Knowledge about the microbial biodiversity and the conditions
under which bacteria are encountered as SSOs is crucial for
understanding spoilage mechanisms, in order to apply effective
strategies for fish preservation. The traditional identification of seafood
spoilage microbiota by phenotypic tests (morphological, biochemical),
after the isolation of microorganisms on various growth media lack the
discriminatory power of molecular techniques. The 16S rRNA gene
sequence analysis is currently the most common approach for studying
seafood microbiota that grown on plates [2-4]. On the other hand
recent studies have concluded that many potential fish spoilage
microorganisms are overlooked, while other are unable to grow on
media used [5]. Using traditional culture techniques, the population
level and the diversity of the bacterial populations reflect those that are
able to growth on culture media. The lack of selective media or non-
efficient media for enumeration of various spoilage microorganisms
illustrates the challenges of using modern culture-independent
approaches for examining the biodiversity of initial and spoilage fish
micro-biota [3,6,7].

The microbial growth constitutes the main cause of fresh seafood
rejection and the currently used microbiological methods are
retrospective and time consuming. Hence, there is an emerge towards
the development of rapid indirect monitoring of microbial growth by
determining the activity of the microorganisms based on the
determination of microbial metabolites produced during storage in
order to assess fish freshness/spoilage status.
Various compounds such as Trimethylamine (TMA), total volatile base
nitrogen (TVB-N), sulphuric compounds, aldehydes, ketones, esters,
etc., are being produced by various microorganisms during the fish
spoilage [1]. Traditional chemical methods to monitor microbial
activity in fish include the determination of TVB-N and TMA.
However, TVB-N and TMA increase in fish occurs only at the late
stages of storage, making them suitable only as acceptance/rejection
criterion and not suitable for freshness indicators [8]. Volatile organic
compounds (VOCs) have been exploited as potential CSIs for spoilage/

freshness evaluation. Solid Phase MicroExtraction coupled with gas
chromatography/mass spectrometry (SPME-GC/MS) is an analytical
method which has been used to study the VOCs in seafood in order to
evaluate the degree of seafood spoilage and can be used for rapid
quality assessment and estimation of the remaining shelf-life [9-11].

The current approaches help us to increase our knowledge towards
the elucidation of fish spoilage mechanism [12]. The determination of
spoilage micro-biota and the metabolites produced during fish storage
allow us to determine which microorganisms are the key spoilage
players and which metabolites are suitable CSIs; hence allow the rapid
evaluation of fish freshness/spoilage at any stage of production and
distribution chain.

References
1. Gram L, Huss HH (1996) Microbiological spoilage of fish and fish

products. Int J Food Microbiol 33: 121-137.
2. Svanevik CS, Lunestad BT (2011) Characterisation of the microbiota of

Atlantic mackerel (Scomber scombrus). Int J Food Microbiol 151: 164-170.
3. Macé S, Cornet J, Chevalier F, Cardinal M, Pilet MF, et al. (2012)

Characterisation of the spoilage microbiota in raw salmon (Salmo salar)
steaks stored under vacuum or modified atmosphere packaging combining
conventional methods and PCR-TTGE. Food Microbiol 30: 164-172.

4. Parlapani FF, Kormas K, Boziaris IS (2014a) Microbiological changes, shelf
life and identification of initial and spoilage microbiota of sea bream fillets
stored under various conditions using 16S rRNA genes analysis. Journal of
the Science of Food and Agriculture, in press. DOI 10.1002/jsfa.6957.

5. Broekaert K, Heyndrickx M, Herman L, Devlieghere, Vlaemynck G (2011)
Seafood quality analysis: Molecular identification of dominant microbiota
after ice storage on several general growth media. Food Microbiology
28:1162-1169.

6. Rudi K, Maugesten T, Hannevik SE,Nissen H (2004) Explorative
Multivariate Analyses of 16S rRNA Gene Data from Microbial
Communities in Modified-Atmosphere-Packed Salmon and Coalfish.
Applied and Environmental Microbiology 70: 5010-5018.

7. Parlapani FF, Meziti A, Kormas KA, Boziaris IS (2013) Indigenous and
spoilage microbiota of farmed sea bream stored in ice identified by
phenotypic and 16S rRNA gene analysis. Food Microbiol 33: 85-89.

8. Oehlenschläger J (2014) Seafood quality assessment. In: Boziaris IS (eds.),
Seafood Processing. Technology, Quality & Safety. Wiley- Blackwell, IFST
Advances in Food Science Series: 361-386.

9. Duflos G, Coin VM, Cornu M, Antinelli JF, Malle P (2006). Determination
of volatile compounds to characterize fish spoilage using headspace/mass
spectrometry and solid-phase microextraction/ gas chromatography/mass
spectrometry. Journal of the Science of Food and Agriculture 86: 600–611.

10. Noseda B, Tariqul Islam Md, Eriksson M, Heyndrickx M, De Reu K, et al.
(2012) Microbiological spoilage of vacuum and modified atmosphere
packaged Vietnamese Pangasius hypophthalmus fillets. Food Microbiology
30, 408-419.

11. Parlapani FF, Mallouchos A, Haroutounian SA, Boziaris IS (2014b)
Microbiological spoilage and investigation of volatiles profile during

Boziaris, Fish Aquac J 2014, 6:1
DOI: 10.4172/ 2150-3508.1000e115

Editorial Open Access

Fish Aquac J
ISSN:2150-3508 FAJ, an open access journa

Volume 6 • Issue 1 • 1000e115

Fi
sh

er
ie

s
an

d Aquaculture
J ournal

ISSN: 2150-3508
Fisheries and Aquaculture Journal

mailto:boziaris@apae.uth.gr
http://www.ncbi.nlm.nih.gov/pubmed/8913813
http://www.ncbi.nlm.nih.gov/pubmed/8913813
http://www.ncbi.nlm.nih.gov/pubmed/21914558
http://www.ncbi.nlm.nih.gov/pubmed/21914558
http://www.ncbi.nlm.nih.gov/pubmed/22265297
http://www.ncbi.nlm.nih.gov/pubmed/22265297
http://www.ncbi.nlm.nih.gov/pubmed/22265297
http://www.ncbi.nlm.nih.gov/pubmed/22265297
http://www.ncbi.nlm.nih.gov/pubmed/23122505
http://www.ncbi.nlm.nih.gov/pubmed/23122505
http://www.ncbi.nlm.nih.gov/pubmed/23122505


storage of sea bream fillets under various conditions. International Journal
of Food Microbiology 189: 153-163.

12. Gram L, Dalgaard P (2002) Fish spoilage bacteria--problems and solutions.
Curr Opin Biotechnol 13: 262-266.

 

Citation: Boziaris IS (2014) Current Trends on the Study of Microbiological Spoilage of Fresh Fish. Fish Aquac J 6: e115. doi:10.4172/
2150-3508.1000e115

Page 2 of 2

Fish Aquac J
ISSN:2150-3508 FAJ, an open access journa

Volume 6 • Issue 1 • 1000e115

http://www.ncbi.nlm.nih.gov/pubmed/12180103
http://www.ncbi.nlm.nih.gov/pubmed/12180103

	Contents
	Current Trends on the Study of Microbiological Spoilage of Fresh Fish
	Editorial
	References


