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ABSTRACT

Fish and seafood export to the European Union market has increased to about tenfolds with  reference to revenue  from1994 to 2001 (Fig.1).  The need to control and guarantee  the safety of the exported seafood products with reference to bacterial contamination and its potential for poisoning can not be over-emphasized.

The prevalence of Vibrio cholerae, Vibrio parahaemolyticus, Listeria monocytogenes and Staphylococcus aureus was carried out on frozen and packaged seafood samples destined for the European market from 1999 - 2002. The sample comprised of Cuttle Fish, Crabs, Fillets and Shrimps.

The methods employed for the study was as stated in the Bacteriological Analytical Manual (BAM).

Two thirds of the samples was received from the months of April to October which are generally referred to as the rainy or wet seasons (Fig.2) . None of the samples was found unsatisfactory for Staphylococcus aureus; the range of colonies obtained was as follows:- Cuttle Fish 11-75cfu/g; Craab 9-43cfu/g; Fillet 3-21cfu/g and Shrimps <3-21cfu/g. This was far below the limit of 1000 cfu/g stipulated by FAO.

Listeria monocytogenes and Vibrio cholerae  were not detected in all the samples; this was in line with the standard of absence of these pathogens in foods. Vibrio parahaemolyticus was isolated from some of the samples and the range of colonies obtained was as follows; Cuttle Fish <3-15cfu/g, Crab <3-23cfu/g, Fillet <3-9cfu/g and Shrimps <3-43cfu/g. This was also below the FAO limit of 100cfu/g.

From the above discussion, it can be inferred that the absence of Listeria monocytogenes and Vibrio cholerae, (which are known to be indeginous to the environment) in all the samples was due to the implementation and strict adherence to safety measures such as  Good Hygienic Practices (GHP) and Hazard  Analysis Critical Control Procedures (HACCP) being enforced on the exporters by the  European Union  designated Competent Authority. The same reason can be deduced for the low incidence of Vibrio parahaemolyticus and Staphylococcus aureus.
INTRODUCTION

Seafood is a popular part of diet in many parts of the world, constituting main supply of animal protein in some countries.  As a result of the low fat content, health conscious people are turning to seafood consumption as an alternative to red meat.  Seafood is known to be more perishable than other high protein foods.  Changes in flavour, odour, texture and colour reflect the level of freshness versus decomposition caused primarily by microbial activity.  The initial number and types of bacteria and storage conditions such as temperature, humidity and gaseous atmosphere influence the rate of decomposition.

Safety in seafood products with reference to bacterial contamination is usually concerned with the potential for poisoning.  In a simplified overview, poor quality products, spoiled or decomposed are rarely responsible for food poisoning because they are usually discarded before consumption.  Food poisoning in seafood products, as with other foods, except in instances such as scombroid or histamine poisoning, normally is the result of mishandling during or after preparation. The micro flora of seafood is related to the environment from which they are harvested.

For the purpose of this research work, the exported seafood refers to crab claws, cuttle fish, fillet and shrimp harvested from the high seas in Nigeria and neighboring countries.

Seafood borne pathogenic bacteria may be conveniently divided into two groups:  The indigenous bacteria and non-indigenous bacteria. The indigenous bacteria consist of Clostridium botulinum, Vibrio cholerae, Aeromonas hydrophila, Plesiomonas shigelloides and Listeria monocytogenes.  These bacteria are widely distributed in the aquatic environment in various parts of the world.  The Psychrophiles, C. botulinum and Listeria are common in Arctic and colder climates while the Mesophiles Vibrio species are normal flora of seafood from coastal and estuarine environment of temperate or warm tropical zones.  The non-indigenous bacteria consist of Salmonella, Shigella, E.coli and Staphylococcus aureus.

The pathogens of concern for this project are Listeria monocytogenes, Vibrio cholerae, V. parahaemolyticus and Staphylococcus aureus.

METHODS OF ANALYSIS

The methods employed are as stated in the Bacteriological Analytical Methods (BAM 8th ed. FDA, 1995).

Enumeration of Staphylococcus aureus by selective enrichment procedure using the Most Probable number (MPN).

Stomach 25g of sample in 225ml Buffered Peptone water for 30secs. Make the serial dilution by pipetting 1ml into 9ml Peptone water. Inoculate 3 tubes of Trypticase Soy broth containing 10% NaCl and 1% Sodium Pyruvate. Incubate at 37°C for 48hrs.

From the positive tubes, transfer 3mm loopful to dried Baird-Parker Agar plates. From each plate showing growth, perform the coagulase test. Read the MPN table.

Coagulase test: - Transfer suspected colonies into small tubes containing 0.2-0.3ml BHI broths. Incubate at 35°C for 18-24hrs. Add 0.5ml reconstituted Coagulase plasma with EDTA mix thoroughly. Incubate at 35°C and examine periodically over 6hr period for clot formation. Only firm and complete clot that do not segregate when tube is tilted are considered positive.

Procedures for detection of L. monocytogenes in Seafoods.

Weigh 25g sample into a stomacher blender. Add 225ml of Half Fraser broth (Primary enrichment). Stomach the contents for 1min. Incubate 0.1ml into 10ml Fraser broth (Secondary enrichment), incubate at 37°C for 48hrs. From the Primary enrichment steak onto duplicate plates of Oxford and Palcam Agar, Incubate at 37°C for 48hrs. Streak also from the Secondary enrichment onto Oxford and Palcam agar plates. Check for typical colonies. On Palcam agar, typical colonies are grey-green with a black depressed center and a black halo. While on Oxford agar colonies appear brown black or greenish black with a depressed center and a surrounding black halo.

Identification proceed 5 typical colonies are streaked onto Trypticase Soy agar with 0.6% yeast extract and incubated at 30°C for 24hrs followed by Biochemical identification.

Enumeration of V. parahaemolyticus 

Weigh 50g of seafood into a stomacher bag. Add 450ml Alkaline Peptone water and stomach for 30secs. Set up 3 tubes MPN in 10ml APW using 1ml of the homogenate. Incubate at 37°C for 3hrs.

From the broth, streak a loopful of surface growth on TCBS. Incubate the plates at 37°C for 18hrs. Examine the plates for typical colonies (green blue colonies). Read the MPN table. 

Detection of V. cholerae
Weigh 25g of sample into a stomacher bag add 225ml Alkaline Peptone water, stomach for 30secs. Streak TCBS plates at 6hrs and 24hrs. Check for typical colonies, which are large, yellow with opaque center and translucent periphery. 

Confirmation of Vibrio  

Perform oxidase and salt tolerance test

RESULTS AND DISCUSSION

The need to control and guarantee the safety of exported products is one of the mandates of the National Agency for Food and Drug Administration and Control (NAFDAC). This was later modified with the addition of the Federal Department of Fisheries as joint Inspector following the harmonization of the Nigerian Fishing Company by the European Union in the late 1990’s. Fish and seafood export has since increased to about ten-folds from 

1994-2001 (Figure 1.)

For the first year of this project, 360 samples of seafood for export were analysed. 65 samples (18%) were found to contain some colonies of Staphylococcus aureus, 12 samples (3%) for L. monocytogenes while 3 samples were actually positive for Vibrio cholera. The range isolated colonies of S.aureus was between<3 and 75 cfu/gwhile that of L. monocytogenes was between <3 and 40 cfu/g. (Table 1).

The isolated colonies of S. aureus and L. monocytogenes were found within the permitted level, their presence in raw food are not un-common. However the isolation of Vibrio cholerae in the August samples was of serious public health concern the samples in question were pronounced unfit for human consumption.

For the second year, 522 samples were analysed 86 were found to have a range of 16-42 colonies of S. aureus which is far below the maximum limit of 104cfu/g stipulated by the FAO for frozen raw crustaceans (Table 2).

L. monocytogenes was not detected in cuttle fish and crab and crab claws. The detection of L. monocytogenes in 1 fillet and 14 whole shrimps samples was very low less than 16cfu/g. This organism was recovered mainly in samples harvested between the months of April and November (Fig. 2). However, V. cholera was not detected in all the samples.

The third year 523 seafood samples were analysed. The S. aureus colonies isolated from 56 samples was between the range of <3 and 23 cfu/g which was   very far below the permitted level (Table3). This finding is not unexpected; because the samples were harvested and packaged on board therefore less handling was involved. This is in line with the findings of Nickelson and Fine 1992 that S. aureus is seldom isolated from freshly harvested seafood products, which had not been subjected to extensive human handling.

Listeria monocytogenes was not detected at all in all the samples analyzed during this period. Though Huss (1994) reported this organism as being normal flora of the aquatic environment while the FAO expert consultation meeting (1999) reported that freshly harvested seafood from the tropics is generally free of this pathogen.

Vibrio cholera was also not detected in all the samples. The reason being that training on enforcement and importance of Good Hygienic Practices and implementation of Hazard critical Analysis Procedures was conducted for the exporters. Vibrios are known to be normal flora of the coastal region in the tropics, therefore the exporters were discouraged from fishing near the coastal areas to prevent their products from being rejected and their company from being blacklisted
The range of Vibrio parahaemolyticus in 17 samples was between <3 and 15cfu/g. Kaysner et. al. 1992 reported that isolation of Vibrio parahaemolyticus from seafood is not unusual because Vibrio parahaemolyticus is a normal saprophytic inhabitant of the coastal marine environment, which is capable of multiplying in the tropics. While Twedt, (1989) found out that Vibrio parahaemolyticus is present in seafood in low numbers, approximately 102/g which increases ten fold during marketing. This however does not constitute an infectious dose; further bacterial multiplication during subsequent food handling is required.

For the fourth year, only 294 samples were analysed due to some constraints. The range of S aureus was between <3 and 21 while that of V. parahaemolyticus was between <3 and21. L monocytogenes and V. cholera were not isolated from the samples.

From the above discussion, one can conclude that these pathogens; Listeria and Vibrio that are known to be normal flora of the aquatic environment even in the tropics can be controlled through the implementation of safety assurance such as Good Hygiene Practices and HACCP systems.  It is note worthy that V. cholera was   detected in  3 seafood samples at the inception of this project but with the workshop training for the exporters on safe handling practices, the incidence of this pathogen in packaged raw seafood products has been eliminated. This was also reflected in the low levels of L. monocytogenes, Staphylococcus aureus and Vibrio parahaemolyticus obtained in the samples that were analysed.

It is however expected that with the maintenance and strict adherence to the Good Hygienic Practices (GHP) and Hazard Analysis Critical Control Points (HACCP) systems, Nigerian seafood products would be readily acceptable not only in the European Union  but the world market. 

RESULTS

Table 1: Number of Seafood Export Samples Analysed from January- December 1999

	Product
	Number of Samples Analysed
	Number of Samples with Colonies

Staph.               Listeria                    Vibrio

aureus             monocytogenes         cholera

	Cuttle -fish
	30
	4                           ND                           ND

	Crab and crab claws
	33
	5                          2                              ND                

	Shrimps

Fillet

Total
	288

9

360
	55                          10                            3

1                           ND                         ND

 65                        12                            3


Isolated colonies of L. monocytogenes <3-40

     ‘’   ‘’         ‘’     S.aureus  <3-75

Table 2:  Number of Seafood Export Samples Analysed from Jan –Dec 2000

	Product
	Number of Samples Analysed
	Number of Samples with Colonies

Staph.              Listeria                          Vibrio.

aureus           monocytogenes               cholera                       



	Cuttle- fish
	45
	15                                 ND                        ND

	Crab and crab claws
	43
	9                                  ND                         ND 

	Shrimps
	421
	60                                 14                          ND

	Fillet

Total
	13

522
	2                                     1                            ND 

86                                   15                           ND


 Isolated colonies of Listeria  <3-15

 ‘’     ‘     ‘’’  ‘’  ‘’  S.aureus 16-42

Table3: Number of Seafood Export Samples Received and Analysed from Jan- Dec 2001

	Product
	No of Samples Analysed
	Number of Samples Isolated with Colonies

S. aureus          L. monocytogenes      V.cholera         V.parahaemolyticus

	Cuttle Fish
	39
	9
	ND
	ND
	4

	Crab & Crab Claws
	27
	5
	ND
	ND
	2

	Fillet
	19
	1
	ND
	ND
	1

	Shrimps
	438
	41
	ND
	ND
	10

	TOTAL
	523
	56
	ND
	ND
	17


Isolated Colonies of S. aureus <3-23

‘’                ‘’        of V. parahaemolyticus < 3-!5
Table 4: Number of Seafood Export Samples Received and Analysed from Jan- Dec 2002

	Product
	No of Samples Analysed
	Number of Samples Isolated with Colonies

S. aureus          L. monocytogenes      V.cholera         V.parahaemolyticus

	Cuttle Fish
	20
	2
	ND
	ND
	3

	Crab & Crab Claws
	14
	1
	ND
	ND
	3

	Fillet
	2
	ND
	ND
	ND
	ND

	Shrimps
	258
	10
	ND
	ND
	6

	TOTAL
	294
	13
	ND
	ND
	12


Isolated Colonies of S. aureus <3-23

‘’                ‘’        of V. parahaemolyticus < 3-21
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