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This study was conducted to determine the level of infection associated with Scomber scombrus 
purchased from two different open market situated in Ovia North East and Ovia South West Local 
Government Area of Edo State. Fifty (50) frozen Scomber scombrus imported into Nigeria were examined. 
One of the fifty (50) frozen fish examined, twenty (20) of them were found to have nematode parasites 
while thirty (30) of them had no parasites. The parasitic organisms obtained were identified as nematodes 
of the genus Anisakis spp. Out of the groups with parasites, five (5) were randomly sampled for presence 
of bacteria while five (5) without parasites were also investigated for presence of bacteria. Bacteriological 
analysis of the ten (10) randomly sampled fish specimens showed the presence of bacteria in all. 
Summarily, two (2) different bacteria species were got from ten (10). These were Staphylococcus aureus 
and Staphylococcus epidermidis. The weight and length measurements of the fishes were taken using 
weighing balance and meter rule respectively. The average weight of the fish specimens ranged from 200-
500kg and the length was 28.6-37.1cm. The medium sized fish (301-400g) were found to found parasites 
compared with the smaller (200-300g) and biggest size (451-500g) fish considered in this study. The 
bacteria isolates were identified using cultural method, morphological method and biochemical tests. 
Both bacteria organism isolated were evenly distributed in the culture.  
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INTRODUCTION 
 
Scomber; a genus which belongs to the family Scombridae 
lives in the open ocean that is found in Atlantic, Indian and 
Pacific Ocean. The genus Scomber and the genus 
Rastrelliger is comprised of the tribe Scombrini, which is 
known as the "true mackerels". These fishes possess an 
elongated body that is highly streamlined, muscular and 
agile. They have two dorsal triangular fins, with some 
stabilizing fins along the caudal peduncle. The basic color 
is blue-green with a silvery white belly and a darker back 
usually black mottled. Scomber scrombrus (also known as 
Atlantic mackerel, Norwegian mackerel, Scottish  
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mackerel or just mackerel) is a species of mackerel 
commonly found in the temperate waters of the 
Mediterranean Sea, the Black Sea and the northern 
Atlantic Ocean, occurs in huge shoals in the pelagic zone 
down to about 200 m (660 ft). The Atlantic mackerel is an 
active, fast-moving fish that moves or swims in constant 
motion in other to bring in enough oxygen to survive. This 
type of mackerel is different from others because do not 
leap out of the water unless attempting to escape a 
predator such as whales, dolphins, weak fish, goose fish 
etc. (John & Williams, 2006). During all seasons except 
winter, they form large schools consisting of individuals of 
the same relative size, near the ocean surface. Young 
Atlantic mackerel feed on microscopic copepods and as 
they grow, they feed on progressively larger prey, they 
tend tends to be active mainly during the day while the  



 
 
 
 
adults consume any fish smaller than themselves for 
example planktons, amphipods, euphausids, small 
herring, sand larvae and young mackerels (Brown, 2000). 
The adults also feed on a variety of invertebrates such as 
copepods, crab, larvae, small squid as well as crustaceans 
which are filtered out of the water. During the winter in 
deep water, they stop feeding and migrate closer to shore 
during spring and feed on mollusks.  one importance of fish 
as a food is because its easily digestible and off high 
nutritional value (Tidwell et al., 2001), as such, Scomber 
scrombus has so many health benefits like it contains 
vitamins B6 and B12; which are important for conversion of 
homocysteine into benign molecules, breakdown of 
glycogen and in energy production (Nelson, 1994), vitamin 
D (regulates the concentration of calcium and phosphate 
In the blood stream, promotes healthy growth as well as 
remodeling of bones (David, 2003) minerals (iodine, 
calcium, phosphorus and fluorine), phosphatidylserine, 
niacin, proteins ( needed for growth and maintenance of 
the human body) and omega 3 fatty acids (Bender, 2005), 
it contains selenium which reduces the risk of cancer of the 
colon, niacin which lowers cholesterol effectively as well 
as copper which is an antioxidant and also, helps in joint 
and tissue production (Roberts, 2005). apart from been 
important in diets bony fishes are important in the balance 
in the ecosystem for example if there are no there are no 
fishes there would be imbalance of certain gases which 
mat become toxic if in high concentrates, also there would 
be more phytoplankton which takes carbon-iv-oxide and 
give out methane (a toxic gas) which can cause explosions 
that maybe toxic to the fish. Fishes are found in different 
waters (fresh water or salt water; sea and oceans). 
Therefore, the type of microorganism found associated 
with a particular fish depends on the water it was found. 
Fresh aquaculture products, particularly those from 
tropical regions may harbor pathogenic bacteria, which 
form part of natural micro-flora of fish ponds (Clucas & 
Ward, 1996). Harmful microorganism could also enter 
seafood processing chain because of inadequate process 
control, poor standards of hygiene and sanitation in 
processing plants and post-production contamination 
during improper handling or storage which may also cause 
disease such as intestinal Capillariasis, Anisakiasis, 
Frunculosis, Mycobacteriosis, Eustrongylidiasis, Vibriosis 
etc. in humans and animals that consume the fish. These 
pathogens affect various parts of the fish such as skin, gills 
and visceral organs. Kvenberg, (1991) and Rodricks, 
(1991) classified the bacteria pathogens associated with 
fish into two: the non-indigenous bacteria pathogen; which 
contaminate fish or fish’s habitat, the pathogens include 
Clostridium botulinum, Listeria monocytogenes, 
Staphylococcus aureus, Salmonella species, Shigella 
species, Escherichia coli etc. and the indigenous bacteria 
pathogens; which are those that naturally lives in the fish’s 
habitat, example of such pathogens include Vibrio species, 
Aeromonas species etc. although, Freezing kills some 
bacteria, but the ones not killed will grow upon thawing  
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(Frazier and Westhoff, 1988). The bacteria disease 
manifestations include inflammation and necrosis in the 
spleen, liver, kidney and heart as well as hemorrhage in 
the liver (Robins, 2006). An example of a parasitic disease 
in humans caused by the parasite Anisakis simplex is 
anisakiasis, whose symptoms comes up within 48 hours 
after ingestion of the infective larvae, violent abdominal 
pain, nausea and vomiting may occur. In research by 
Amato, (2007), the pathological manifestation of the 
parasitic disease in man ranges from gastroenteritis, 
urticarial and allergic manifestations. Factors that 
predispose scromber scrombrus include turbidity, change 
in distribution pattern and temperature. This study is to 
determine the infectious pathogenic organism precisely 
nematode parasites and bacteria of Scomber scrombrus 
obtained from an open market in Okada market, situated 
in Ovia North East area of Edo State.  
 
 
MATERIALS AND METHODS 
 
Location of Study (Study area) 
 
The study was carried out at two (2) Local Government 
Areas; Okada main Market situated in Ovia North East 
(coordinates of latitudes 06o44’N and longitude 05o23’E) 
with a population of 14,000 and Iguobazuwa market 
situated at Ovia South-West (coordinates of latitude 
06o34’N and longitude 05o23’E) with a population of 9,000-
11,000, situated in Edo State, Nigeria. The occupation of 
most inhabitants of these two local government areas is 
trading and farming. 
 
Collection of samples 
 
Fifty (50) frozen Scomber scombrus were purchased from 
ten (10) different sellers in three different locations of Ovia 
North-East and Ovia South-West local government areas 
within the hours of 9.00am- 10.00am local time. The fishes 
were packed in iced boxes and transferred to the 
laboratory immediately for analysis. 
 
 
MEASUREMENT OF WEIGHT 
 
The sample (fish) were measured using a measuring 
balance and the length was taken with a meter rule to 
determine the weight and height. 
 
 
DISSECTION OF Scomber scrombrus.  
 
Each fish specimen was cut open with a sterile knife and 
the internal organs were placed in a sterile petri dish. 
Those with parasites were distinguished from those 
without parasites. In comparison, about five (5) grams of 
fish sample was cut out from the samples containing  
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parasites and crushed in a sterile mortar with 10ml of 
sterile water. This procedure was repeated for those 
without parasites. From the crushed sample, 1ml aliquot 
volume was measured out and homogenized in a sterile 
test tube containing 9ml sterile water giving a 1:10 dilution, 
this procedure was done for all fishes. 
 
 
ESTIMATION OF BACTERIAL LOAD 
 
The bacteria load was estimated using the method 
described by Collins et al., 1989) for microbial count of 
frozen foods. This includes; 
 
Preparation of samples 
 
9ml sterile water was poured into five test tubes each and 
1ml of the original prepared fish sample was added to the 
first test tube and mixed homogenously. 1ml of the sample 
was taken from the first test tube into the second tube and 
the procedure was carried on till the fifth test tube which 
gave the dilution of 10-1 to 10-5 of each fish sample. This 
procedure was carried out for the fishes without parasites. 
 
Inoculation of plates (pour plate method) 
 
Duplicate plates of nutrient agar were inoculated with 2ml 
of the diluted solutions (10-1 to 10-5). All plates were 
incubated at a temperature of 37o C for 24 hours before 
colony were enumerated and isolated. 
 
 
IDENTICICATION OF ISOLATES 
 
Gram staining 
 
Gram staining was done to determine the shape, size and 
arrangement of the cells of the isolates. Glass slides were 
air dried, thereafter, a drop of sterile water was placed on 
the slide. An inoculating wire loop already flamed was used 
to pick a portion of the isolates which was smeared on the 
drop of water on the slide. The smear was allowed to air 
dry and was heat fixed by passing over flame twice. The 
smear was flooded with crystal violet for one minute and 
washed off with distilled water. Iodine was added as a 
mordant for 1 minutes. Acetone alcohol was then added 
for 30seconds as a decolorizer. The slide was finally 
counter stained with safranin for one minute and washed 
off with distilled water and then air dried. The slide was 
observed under oil immersion objective microscope.  
 
Biochemical test 
 
Catalase test: A pure culture of the test organism was 
placed on a clear slide. 3% hydrogen peroxide solution 
was added. The production of gas bubble from the surface 
indicates positive result. 

 
 
 
 
Oxidase test: a piece of filter paper was soaked in a few 
drops of oxidase reagent (Tetra-methyl-p-
phenylenediamine dichloride). A colony of the test 
organism was smeared on the soaked filter paper. The 
change in color to deep purple within 30seconds indicates 
positive result.  

Citrate test: simmon citrate agar was used for the test. 
Citrate test is used to detect organisms that utilize citrate 
as a carbon and energy source for growth and ammonium 
salt as sole nitrogen source.  

Urease test: the test is used to show if the organism 
present is able to produce the enzyme urease which 
catalyzes the breakdown of urea to produce ammonia. 
Urea agar base was used. 

Indole test: this test helps in the identification of 
Enterobacteriacae. 

Methyl red test: this test is used to identify enteric 
bacteria based on their pattern of glucose metabolism.  

VP (Voges Proskauer) test: this test is used to detect 
acetoin in a bacterial broth culture. 
 
 
RESULTS 
 
The fish were categorized in six (6) groups according to 
their body sizes. The weight ranged from 200-500g and 
the body length ranged from 28.6cm-37.1cm. Out of the 
fifty (50) specimens, nineteen (19) had a weight between 
351g-400g and an average length of 32.7cm. The fish 
specimens belonging to this weight category were the 
highest in terms of number, Table 1 and 2. 

Table 3 shows the cultural and morphological 
characteristics of the bacteria isolates. Ten out of the fifty 
(50) frozen fish specimens were randomly selected for 
bacteriological analysis. When cultured, all the fish 
specimens were found with two (2) different bacterial 
species which two (2) different bacteria species; 
Staphylococcus aureus (a pathogenic Gram positive, cocci 
arranged in clusters and yellow in color) and 
Staphylococcus epidermidis (a non-pathogenic Gram 
positive, cocci, arranged in bunches, white in color with a 
convex elevation and an entire margin). The result of the 
analysis of biochemical test of the bacteria isolate is shown 
in Table 3. 

The total average number of colonies is 403. The 
average number of those with parasites is 42.2 and the 
average number of those without parasite is 38.4. Table 4. 
 
 
DISCUSSION 
 
The presence of nematode and bacteria in frozen fish 
purchased from two different market situated in two 
different Local Government Areas in Edo State were 
analyzed in this study. This study is attributed to the fact 
that Scomber scrombrus hosts too many nematodes and 
other microorganisms that can be pathogenic (Ferguson,  
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Table 1: The result for the average weight and length of Fifty (50) frozen Scomber scrombus that were examined for 
presence of endo-parasitic nematodes is shown.  
 

Category (Weight) Number of Fish Average length (cm) 
200-250g 5 28.6 

251-300g 7 31.8 
301-350g 13 32.0 
351-400g 19 32.7 
401-450g 5 33.4 
451-500g 1 37.1 

Total 50 195.6 
 
195.6/6=32.6cm 

 
 

Table 2: The smallest size of fish (200-250g) was five (5) in number 
while the largest (451-500g) was one (1).  
 

Category (Weight) Number of parasites % Infection 
200-250g 1 1.5 

251-300g 3 20 
301-350g 29 44.6 
351-400g 16 24.6 
401-450g 1 1.5 
451-500g 5 7.8 

Total 65 100 

 
 

Table 3: Showed that Staphylococcus epidermidis is coagulase and catalase positive, indole, citrate negative and 
ferments sugars while Staphylococcus epidermidis is coagulase, indole and citrate negative, catalase positive and they 
also ferment sugars. 
  

Sample COA LAC IND URE CIT CAT OXI SUC GLU MR VP Isolate 
A + + - - - + + + + + + S. aureus 

B - + - - - + + + + - + S. epidermidis 
C + + - + - + + + + + + S. aureus 
D - + - + - + + + + + + S. epidermidis 
E + + - - - + + + + + + S. aureus 

F - + - - - + + + + - + S. epidermidis 
G + + - + - + + + + + + S. aureus 
H - + - + - + + + + + + S. epidermidis 
I + + - - - + + + + + + S. aureus 
J - + - - - + + + + - + S. epidermidis 

 
KEY: COA- Coagulase, LAC- Lactose, IND-Indole, URE-Urease, CIT-Citrate, CAT-Catalase, OXI-Oxidase, SUC-
Sucrose, GLU-Glucose, MR-Methyl red, VP-Voges proskauer. 

 
 
1989) as it dwells in the wild water. Studies carried out by 
Thatcher et al., (1973) and Clucas & Ward, 1996 revealed 
that the type microorganisms associated with a particular 
fish type depends on the water it was found. Arandas-rego 
et al., (1985) showed in their study of fish parasites that 
trematodes are the most prevalent and conspicuous 
helminth parasites that infect mackerel.   

Nematode parasites have frequently been reported to 
infect Scomber scrumbrus, however, some researchers 
like Robert et al., (2007) observed that nematodes rarely 
cause harm to humans when they are properly cooked. On 
the other hand, Theresa (2008) in the Netherlands 

described the presence of a marine nematode known as 
Anisakis simplex in humans and reported that the 
consumption of fish containing the parasite by humans can 
lead to severe abdominal pain. Kagei (1992) reported 
extra intestinal aniksakiasis case where symptoms are 
localized with mild cold depending on the situation. 
Research has shown that even when the mackerel is 
thoroughly cooked, Anisakis larvae pose a great health 
risk to consumers, this is because Anisakis releases toxins 
into the surrounding tissues when they infect a fish (Kagei, 
1992). Cavallero et al., (2019) reported the recovery of two 
pathogenic Anisakis species, namely A. pegreffii and  
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Table 4: The colony count of bacteria in the ten (10) samples indicates those with or without parasites at different 
dilutions is shown.  
 

S/N Fish sample Dilution factor Average number of 
colonies 

With parasites 

1 S1 10-1 62 
2 S2 10-2 17 
3 S3 10-1 77 
4 S4 10-2 40 
5 S5 10-3 15 

Without parasites 
6 S6 10-2 62 
7 S7 10-4 21 
8 S8 10-2 25 
9 S9 10-2 36 

10 S10 10-3 48 
                Total                                                                                                                                      403 

 
 
the A. pegreffii/A. simplex S.S. hybrids, in fish intended for 
human consumption, represents a public health hazard 
and an economic issue. The high number of parasites 
gotten from the medium size fish weighing between 301-
400g was in line with the work of Grabda (1976) while 
working on the lifecycle of Anisakid nematode. He noted 
that when seals eat infected fishes, the larval nematodes 
grow to maturity and then excretes the eggs of the 
nematode into the sea where they hatch. The hatched 
eggs are eaten by Shrimp-like animals and fishes (e.g., 
Adult Scomber scombrus) and the larvae then develops in 
the fish. Brown, (2000) also reported that Adult Mackerels 
also feeds on the smaller fishes which may have parasites 
present in them. On the other hand, Levsen et al., (2008) 
in their research on mackerel in the Norwegian Sea 
discovered that parasites were more in fish samples 
weighing more than 450g and was not found in smaller 
ones weighing less than 450g. Among the largest most 
numerous and diversified assembly of muscle-invading 
marine parasites are the free or encysted stages of 
didymozoid digenean trematodes and anisakid 
nematodes; both have a long history of infection of large 
areas of muscle in variety of fish species worldwide (Abollo 
et al., 2001). 

Bacteria isolates identified in this study were 
Staphylococcus aureus and Staphylococcus epidermidis. 
The presence of bacteria types especially Staphylococcus 
aureus which is known to be pathogenic has been reported 
to cause food borne disease in ready to eat sea food (Eze 
et al., 2011) because S. aureus occurs as a normal flora 
of humans and animals and is found mainly in the nose, 
skin and throat of healthy individuals indicating that the fish 
must have been contaminated with the pathogen by 
improper handling. The prevalence of Staphylococcus 
epidermidis which is a part of the human skin flora as well 
as mucoid membrane is the non-pathogenic bacteria 
associated with the fish specimen but, S. 
epidermidis infections develops rarely into life-threatening 
diseases in that their frequency and the fact that they are 

extremely difficult to treat poses serious threat for the 
public health system. In a report by Thatcher and Clark 
(1973) which stated that the kind and number of 
microorganisms found on frozen fish depends on the 
source of the fish, further contamination introduced in the 
fishing boat, freezing temperature during storage, severity 
of freezing process with respect to fatality of 
microorganisms as well as contamination by handlers and 
market sellers are also factors. Brooks et al. (2004) 
concluded that one of the sources of infection is in 
contaminated food. Therefore, it is recommended that 
proper processing of frozen fish samples be carried out 
before consumption. The pathogenic bacteria 
contamination of frozen mackerel (S. scombrus) fish 
carried out in this study was necessary in safeguarding 
public health because frozen fish which is contaminated 
with faecal material before or during harvest, may cause 
outbreak of intestinal infectious disease. Being that these 
microorganisms could contaminate fish and consequently 
a source of food poisoning, harvesting, handling and 
cooking of frozen fish especially mackerel (S. scrombrus) 
should be done properly in other to reduce the bacterial 
load. Also, eating of frozen S. scrombrus raw or half-boiled 
should be discouraged to eliminate zoonotic infections 
from the fish. In conclusion, this study therefore is 
considered to provide basic information about these 
microorganisms likely to cause food-borne disease when 
present in frozen fish that is ready-to-eat. 
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