
Molecular identification of fish spoilage microorganisms isolated 
from different general growth media  

 

Katrien Broekaert1*, Marc Heyndrickx1, Frank Devlieghere2, and Geertrui 
Vlaemynck1* 

1
 Institute for Agricultural and Fisheries Research, Technology and Food Science Unit (ILVO, T&V), 

Brusselsesteenweg 370, 9090 Melle, Belgium 
*e-mail: Katrien.Broekaert@ilvo.vlaanderen.be; Geertrui.Vlaemynck@ilvo.vlaanderen.be 

2
 Department of Food Safety and Food Quality, Laboratory of Food Preservation and Food 

Microbiology, Faculty of Bioscience Engineering, Ghent University, Coupure Links 653, 9000 Ghent, 
Belgium 

 

Introduction 

Microbial activity is responsible for spoilage of most fresh seafoods and total 

numbers of microorganisms, aerobic plate counts are still extensively applied all over 

the world e.g. as part of purchase agreements etc. However only a small fraction of 

the microorganisms present is important for product spoilage. Those microorganisms, 

considered to be involved in fish spoilage, are called the specific spoilage organisms 

(SSOs) (Dalgaard, 1995). At particular conditions, SSOs grow faster than the “total” 

seafood microbiota and eventually produce metabolites responsible for off-flavours 

and sensory product rejection. Therefore, it is important to determine the amount of 

SSOs in order to get an idea of the degree of freshness or to detect fish spoilage and 

perform shelf life predictions.  

In this study, the ability of the microbiota from fresh chilled fish and especially of 

some SSOs to grow on several general growth media as Plate Count Agar (PCA), 

Marine Agar (MA), Long and Hammer medium (LH) (Van Spreekens, 1974)  and Iron 

Agar (IA)  is studied.  

 

Material and Methods 

Iced fish samples were collected from a distribution centre of a large supermarket. 

The following fish species were collected: plaice (Pleuronectes platessa), common 

sole (Solea solea), European sea bass (Dicentrarchus labrax),  gilthead sea bream 



(Sparus aurata), salmon (Salmo salar), whiting (Merlangius merlangus), mackerel 

(Scomber scombrus), pangasius (Pangasius pangasius), ray (Raya sp.), cod (Gadus 

morhua) and angler fish (Lophius piscatorius). In the laboratory, a piece of 10g was 

aseptically excised for microbiological analysis, and the remaining fish was stored in 

a sterile bag on ice at 0 ± 0.5°C. A second sample was taken at the end of shelf life 

(T2), namely after 7 days or 4 days (ray) of ice storage. Aerobic psychrotrophic 

counts (APC) were performed on Plate Count Agar, Marine Agar, Long and Hammer 

medium and Iron Agar. After incubation of the plates, the ability of the colonies to 

grow on the different media was studied by replication. The colonies not growing on 

one of the media were collected, purified and DNA was extracted. The strains were 

clustered by rep-PCR analyses and identified to species level based on partial 16S 

rRNA (Brosius et al., 1978) and gyrB gene sequencing (Yamamoto & Harayama, 

1995).  

 

Results and Discussion 

The counts on PCA were for most fish species 0.5 to 1.8 log lower compared to those 

on LH, MA and IA.  

Replication showed that up to 40% of the colonies recovered from fresh fish were 

unable to grow on PCA. At the end of shelf life this percentage increased to up to 

50%. On the other hand, 20% of the colonies from fresh fish could only be detected 

on PCA. This percentage decreased to 6% at the end of shelf life.  

Identification of the not growing colonies at the end of shelf life by partial 16S rRNA 

gene analysis indicated that several members of the genera Photobacterium, 

Shewanella, Brochothrix, Pseudomonas, Psychrobacter, Flavobacterium and 

Pseudoalteromonas were not able to grow on all media but some tended to grow 

very well on fish during ice storage. Further identification by gyrB gene sequencing 

showed that well known SSO’s such as Photobacterium phosphoreum, Shewanella 

baltica and Pseudomonas fluorescens are unable to grow on PCA. Pseudomonas 

fragi and Acetinobacter sp. were unable to grow on LH, MA and IA. Brochothrix 

thermosphacta could not be detected on IA. Also many other microorganisms present 

at the end of shelf life and currently less known to be active as an SSO in fish 

spoilage were identified.  



 

Conclusion 

This study indicates that colony counts on PCA, the reference medium for the 

enumeration of microbiota on food and feed (ISO 17410:2001), are usually lower 

compared to other general media as MA, LH, IA.  

Furthermore various SSOs, probably present at a high level at the end of shelf life,  

will not be detected when PCA is used as the only medium.  

LH and MA are proven to be the best general media for SSOs and fish quality 

analysis in general. 
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