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Abstract: Microbiological evaluation of the key body parts of Niger Delta edible shell seafoods, Blood clam 

(Tegillarca granosa) and Steamer clam (Mya arenaria) sampled from Andoni River, Rivers State were 

investigated. The seafoods (blood clam and steamer clam) were collected, processed and analysed using 

standard microbiological method to determine the parameters. It was observed from the results that 

heterotrophic bacterial and fungal count (TBC) varies with region of the body and from location to location. 

Bacteria count varies from 5.4x10
7
 cfu/g to 5.0x 10

8
cfu/g  and 1.48x10

8
 cfu/g for blood clam and steamer clam 

respectively in the upstream (Station 1). The highest bacteria count (5.00x10
8
cfu/g) were observed in the inner 

shell surface of blood clam while the lowest count (5.4x10
6
cfu/g) were observed in the intestine while that of 

steamer clam was just the opposite. Bacteria count also varies between inner shell surface and intestines of both 

clams. The total bacteria load observed in the blood clam (8.54x10
8
cfu/g) and steamer clam (7.44x10

8
cfu/g) in 

the upstream were higher than downstream values of 6.00x10
8
cfu/g and 4.90 x10

8
cfu/g  respectively. Blood 

clam had higher bacteria count in both stations than the steamer clam. Bacteria count was consistently higher 

in the inner shell surface of blood clam and in the intestine of the steamer clam. A total of 12 bacteria genera 

were isolated from upstream and downstream samples which include, Staphylococcus spp, Vibrio sp, 

Escherichia coli, Bacillus sp, Enterobacter spp, Pseudomonas sp , Salmonella spp, Streptococcus, 

Corynebacterium spp, Serratia marcesans, Klebsiella spp, Enterococcus spp and Proteus spp. Bacterial count 

in the upstream was higher than that of the downstream. Proteus had the highest frequency (23.89%). The 

frequency (%) trend were: Proteus (23.89) >Enterobacter spp(18.11) >streptococcus (13.98)>Escherichia coli 

(13.66)>Staphylococcus spp (12.71) in the upstream while Enterobacter sp(21.91)>Salmonella spp 

(11.43)>Bacillus spp (14.29) in the downstream. The Fungal count in blood clam ranged between 2.1x10
7
cfu/g 

(outer shell surface) and 2.5x10
7
cfu/g (intestine) while that of steamer clam ranged between 1.9x10

7
cfu/g (outer 

shell surface) and 2.1x10
7
cfu/g (intestine) in the upstream. In the downstream, fungal load in the blood clam 

ranged between 1.6x10
7
cfu/g (inner shell surface) and 2.3x10

7
cfu/g (intestine) while that of steamer clam 

ranged between 1..4x10
7
cfu/g (inner shell surface) and 1.7x10

7
cfu/g (intestine). Fungal load in both blood clam 

and steamer clam were consistently lowest in the outer shell surface and highest in the intestine in the respective 

stations/location. Fungal load in blood clam was higher than the steamer clam in both the upstream and the 

downstream. A total of 11 fungi were isolated consisting of Aspergillus vasiculor, A. niger, A. flavus A. 

fumigates, Pennicilium cemenberti, Alternaria sp, Fusarium sp, physarium cinerium,,Cryptococcus sp and 

candida sp.  In the blood cockle, Aspergillus versicolor  had the highest density of 1.0x106
7
cfu followed by 

Aspergilllus niger and A. flavus with the count of 6.0x10
6
cfu while in the steamer clam Aspergillus niger had the 

highest density of 4.5x10
6
cfu and lowest count/density of 1.5x10

6
cfu in Alternaria sp (upstream station 1). It was 

concluded that the total microbial counts obtained from these organisms in this water body were found to be 

higher than the specified standard limits (1x10
5
 cfu/g) for bacteria 1.x10

2
 cfu/g for coliforms) by ICMSF. There 

should be adequate creation of awareness especially for consumers of seafoods from this particular area so as 

to cultivate the habit of proper cooking before consumption; moreover the presence of pathogenic microbes is of 

great health concern. 

Keywords: Edible shell seafood, Blood clam (Tegillarca granosa), Steamer clam (Mya arenaria), Vibrio sp., 

Staphylococcus sp., Cryptococcus sp. and Candida sp. 
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I. Introduction 
Seafood is any form of sealife regarded as food by humans. Seafood constitutes an important food 

component for a large proportion of world population especially those living in coastal areas (John, 2006). The 

term shellfish covers the bivalve molluscan shellfish (oysters, cockles, clams and mussels), the gastropods 

(periwinkles, sea-snails) and the crustacean shellfish (crab, lobster, shrimp). A cockle is a small, edible, 

saltwater clam, a marine bivalve mollusc. Although many small edible bivalves are loosely called cockles, true 

cockles are species in the family Cardiidae. True cockles live in sandy, sheltered beaches throughout the world. 

The distinctive rounded shells are bilaterally symmetrical, and are heart-shaped when viewed from the end. 

Numerous radial evenly spaced ribs are a feature of the shell in most but not all genera (for an exception, see the 

genus Laevicardium, the egg cockles, which have very smooth shells) (Huess et al.,2003). 

Survey on the microbiological quality of shellfishes has shown Shellfishes to harbor pathogens which 

have been implicated in outbreaks of food -borne diseases in many parts of the world. These illnesses include 

typhoid fever, hepatitis and similar disorder of the digestive system and neurological disorder (Ukpong and 

Utuk 1992) In major parts of the world, about 10-19% of food-borne illness involved shellfishes as a vehicle and 

between 1993 and 1997, 6.8% of the food borne illnesses involved consumption of fish and shellfishes (Huss et 

al.,2003). 

Like any food items, seafood carry a variety of bacteria, viruses, and parasitic pathogens capable of causing 

disease In consumers (WHO, 2010).These agents are acquired from the three sources, faecal pollution of the 

aquatic environment, to a lesser extent, the natural aquatic environment and Industry, retail, restaurant, or home processing and 

preparation. 

The quality of our foods is of major concern to food processors and public health authorities. It 

has been estimated that there are more than 100 million cases per annum of seafood illnesses in the world. This 

microorganism causing Food borne infection and food intoxication in seafood is a major concern to public 

health authorities, as a result of this, microbiological standards as being set and are implemented through quality 

control and quality assurance (Miller and Kvenberg, 2010).  

In recent years, the Niger delta, environment have been exposed to organic and inorganic contaminants 

from industries and domestic wastes, especially oil related activities which are predominant in the region, 

thereby enhancing the capacity of the ecosystem into harboring a sizeable population of microorganisms 

[Huess,et al., 2003]. The continuous release of these pollutants has resulted in an enriched microbial 

community. These microbes often find surfaces or organs of aquatic organisms for colonization  Hayat et al., 

[2003], noted that the number and type of microorganisms found on freshly caught seafood are influenced by 

location, season and rate of environmental pollution such as crude oil. Due to high level of consumption of  

seafoods in Riverine area, especially in Andoni, there is need for continuous microbiological analysis of foods 

from the aquatic environment in order to understand their hazard levels and thus creating awareness to the 

public on health risks in consuming raw or undercooked and under processed shellfishes. 

The microbiological flora in the intestines of sea foods such as finfish, shellfish and cephalopods is 

quite different being psychotrophic in nature and to some extent believes to be a reflection of general 

contamination in the aquatic environment. In filter feeding bivalve molluscan shellfish (oyster) and 

accumulation and concentration of bacteria and viruses from the environment is generally taking place 

(Adebayo-Tayo et al., 2012a). Consumption of seafoods such as clam, conch, cockle, periwinkle, mullet and 

snails in the Niger Delta area for food has been of immense importance in maintaining the health status of rural 

inhabitants over the years through their nutrient contents.  However, the microbiological characteristics of the 

various seafoods with respect to species, body parts and regions or locations were not put into consideration 

hence the need for this research. More so information on the type and nature of microbes precisely bacteria and 

fungi species are yet to be documented. The consumption of fresh and marine water shell sea food are on the 

increase in both rural and urban centres in Nigeria (FDF, 2007; Emikpe et al., 2011). However, there is scare 

information on the microbial load in the different parts of shell sea food from the Niger Delta environment.  

Thus, the present study was designed to give an overview of the  risk associated with the consumption 

of these shell sea food harvested in these oil region where the environment is changing every day. Enumerate 

the microbial quantity in the seafoods (Clam) from the Andoni River in Niger Delta, determine the species of 

microbes (bacteria and fungi) present in these organisms with respects to body parts and locations, compare the 

microbial population in the various seafood organisms(blood clam and steamer clam) from the Andoni area, to 

assess the microorganisms in seafoods in Andoni River so as to ascertain their health status thereby creating 

awareness to the general public who will be involved in its consumption. 
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II. Materials And Methods 
Sample Collection and Preparation  

Live samples of the blood cockle and Steamer clam were collected from the two locations /stations of 

Andoni River in Andoni Local Government area of Rivers State. The specimens (blood cockle and steamer 

clam) were gotten from the fisher women in the respective stations who specialized in the harvest of the 

particular species of shell fish. The samples after collection were brought to the laboratory for storage in a sterile 

plastic container. The samples were stored in the refrigerator at 4
0
C for 24 hours. A preliminary field survey was 

carried out to identify the samples collected from the Andoni River in Niger Delta. Aseptic procedures were 

carried out so as to minimize contamination from bacteria not associated with the collected specimens. 

 

 
Steamer Clam (Mya Arenaria)              Blood Clam (Tegillarca granosa) 

Fig. 1: Fresh Shell seafoods Blood Clam (Tegillarca granosa) and Steamer Clam (Mya Arenaria) 

 

Media and diluents used. 

The used media include Nutrient agar (Biomark Laboratory India), MacConkey agar (Micro Master 

India) and Sabouraud dextrose agar (Biomark Laboratory India). The various media were prepared according to 

the instructions of the manufacturers. Physiological saline will be prepared by adding 0.85g of sodium chloride 

(Nacl) to 100ml of sterile distilled water for use as diluents. 

 

Sample preparation for microbiology 

Internal and external samples of the cockle (intestine and inner fluid) and the external (outer surface) 

from the various project sites were prepared according to the methods described by Adedire (2002). The clam 

and cockle from the various sites were kept in a deep freezer separately for 30 minutes to be immobilized before 

clipping the body to ease further dissection. 1 gram of the intestine; I ml of inner fluid and 1ml of ascetically 

washed surface of external contents (outer surface/shell) were aseptically transferred into 9ml of diluents 

(physiological saline) in a 150ml conical flask which will be vigorously shaken to dislodge the microbes 

(bacteria and fungi) present in each of the parts(outer shell/surface, inner surface/body fluid and  intestine).Ten-

fold serial dilutions were carried out by adding 1.0ml of the initial dilution to 9ml of fresh diluents according to 

Harrigan and MaCance(1990) method. 

At the end, 0.1ml of an appropriate dilution were inoculated on dry nutrient agar, MacConkey agar and 

Sabouraud dextrose agar plates in duplicates and evenly spread with a sterile spreader and incubated at 37
0
C for 

24 hours for Nutrient agar and Mac Conkey agar; 28±2
0
C for 3-5days for Sabouraud dextrose agar. 

 

Isolation and Identification of Microbes 

Bacteria:A part of 1ml of the 10
-1 

diluents were inoculated onto nutrient agar, spread out to cover the 

entire surface and incubated at 37
0
C for 24 hours. Representative colonies were picked and inoculated onto 

nutrient agar to obtain pure cultures. Pure cultures were stored as frozen 10% (v/v) glycerol suspensions at -

35
0
C in a refrigerator (Wellington and Williams, 1978). This glycerol served as a means for fresh working 

cultures. 

Identification of the isolates were carried out according to the schemes of Cowan and Steel (1966) and 

Buchanam and Gibbon(1974). The tests employed include morphological tests, catalase, citrate, motility vp, 

coagulase, indole and methyl red, growth on MacConkey agar, fermentation/oxidation of glucose, sucrose and 

mannitol. 

 

Fungi: Identification of fungi isolate was based on the morphological and microscopic characterization such as 

type of mycelium, pigmentation type of sporulating structures and sexual reproduction (if present). They are 

examined using hand lens to determine those morphological characteristics. 
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Microscopy: Several coloured colonies were selected from the incubated plate for identification using the 

following procedure: a wet mount slide was prepared by transferring a small amount of the culture with a 

dissecting needle or inoculating loop to make a slide. This was covered with a cover slip and examined under 

low power (x10) or high power (x100) objective. 

 

III. Results 
Microbiology of blood clam and steamer clam 

Total Bacteria Count: The total heterotrophic bacteria count of blood clam and steamer clam in the two 

locations in Andoni River are as shown in figure 1. It is observed from the results that heterotrophic bacteria 

count (TBC) varies with region of the body and from location to location. In location 1(upstream) bacteria count 

varies from 5.4x10
7
cfu/g to 5.00x 10

8
cfu/g and 1.48x10

8
cfu/g for blood clam and steamer clam respectively. In 

the blood clam the highest bacteria count (5.00x10
8
cfu/g) were observed in the inner shell surface while the 

lowest count (5.4x10
7
cfu/g) were observed in the intestine. In steamer cockle the highest bacteria count 

3.76x10
8
cfu/g were observed in the intestine while the lowest count (1.48x10

8
cfu/g) were observed in the inner 

shell surface. 

 

 
Fig. 2: Bacterial Count of  Shell Seafoods Blood clam (Tegillarca granosa) and Steamer clam (Mya 

arenaria) in from Upstream and Downstream of Andoni River. 
Key: BCOS = Blood Clam outer surface, BCIF = Blood Clam innershell fluid, BCIN = Blood Clam intestine,  
SCOS = Steamer Clam outer surface, SCIF = Steamer Clam innershell fluid, SCIN = Steamer Clam intestine. 

 

In the second station/location which formed the downstream segment of Andoni River, bacteria count 

also varies with respect to the body region and organism just as noticed in location 1which is the upstream. 

Bacteria count varies from 5.0x10
7
cfu/g (intestine) to 3.00x10

8
cfu/g (inner shell surface) in the blood clam and 

100x10
6
cfu/g (inner shell surface) to 2.30x10

8
cfu/g (intestine) in the steamer clam. The total bacteria load 

observed in the blood clam and steamer clam in the upstream were respectively 8.54x10
8
cfu/g and 

7.44x10
8
cfu/g while the downstream were 6.00x10

8
cfu/g and 4.90x10

8
cfu/g respectively. It is therefore 

observed that blood clam had higher bacteria count in both stations/location than the steamer clam. Also, 

bacteria count was consistently higher in the inner shell surface of blood cockle but consistently higher in the 

intestine of the steamer clam just as observed in the blood clam. 
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Fig. 3: Bacteria Frequency of Seafoods (Blood and Steamer Clam) in the Downstream of Andoni River. 

 

Table 1and 2 showed the Biochemical and morphological identification of bacteria isolates. A total of 

12 bacteria were isolated from the isolates consisting 3 from blood cockle from the upstream (Bacillus spp, 

Staphylococcus spp, and Escherichia coli), 3 from downstream blood cockle (Bacillus sp, Enterobacta spp and  

Serriata marcesans), 3 from the upstream steamer clam (Pseudomonas sp,Bacillus spp and Escherichia 

coli)  and 3 from downstream steamer isolates (Corynebacterium spp, Serratia marcesans, Enterobacta spp. 

Figure 3 shows the bacteria frequency of blood and steamer clams with respect to location and parts/regions of 

the body. The table showed that Proteus species in the upstream (station1) had the highest frequency of 

(23.89%) followed by Enterobacter sp with the frequency of 18.11%. In the downstream,  Enterobacter species 

also appeared highest with the frequency of 21.91%.Others are as in Figure 3. The total bacterial load in both 

clams in the upstream is higher than that of the downstream. The bacterial load also varies from region to region 

of the body of the two clams. 

 

Total Fungal Count ( TFC) Figure 4  showed the total fungal count per region of the body and location with 

respect to the two organisms (blood clam and steamer clam) sampled. The Fungal load/count in blood cockle 

ranged between 2.1x10
7
cfu/g (outer shell surface) and 2.5x10

7
cfu/g (intestine) while that of steamer clam 

ranged between 1.9x10
7
cfu/g (outer shell surface) and 2.1x10

7
cfu/g (intestine) in the upstream. In the 

downstream, fungal load in the blood cockle ranged between 1.6x10
7
cfu/g (inner shell surface) and 23x10

7
cfu/g 

(intestine) while that of steamer clam ranged between 1.4x10
7
cfu/g (inner shell surface) and 1.7x10

7
cfu/g 

(intestine).  

 

 

 
Fig. 4: Total fungi Count of  Shell Seafoods Blood clam (Tegillarca granosa) and Steamer clam (Mya 

arenaria) in from Upstream and Downstream of Andoni River. 
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Key: BCOS = Blood Clam outer surface, BCIF = Blood Clam innershell fluid, BCIN = Blood Clam intestine,  

SCOS = Steamer Clam outer surface, SCIF = Steamer Clam innershell fluid, SCIN = Steamer Clam intestine. 

 

The result shows that fungal load in both blood clam and steamer clam were consistently lowest in the 

outer shell surface and highest in the intestine in the respective stations/location. Also, the fungal load in blood 

cockle was higher than the steamer clam in both the upstream and the downstream. In similar manner, fungal 

load was consistently increasing from the outer shell surface to the intestine in both blood cockle and steamer 

clam except in the downstream where there is fluctuation in fungal load with respect to the body region of 

steamer clam. 

The table 1-2 shows that blood clam and steamer clam in the upstream had total of 11 different species 

of fungi but with variations in load/count with respect to the body part and the station/location. The various 

fungi were Aspergillus niger, Aspergillus fumigates, A.vasiculor, Pennisetum cemenberti, Alternaria sp, 

Fusarium sp, physarium cinerium, Aspergillus flavus,Cryptococcus sp and candida sp.  In the blood cockle, 

Aspergillus vasiculor  had the highest density of 1.0x10
7
cfu followed by Aspergilllus niger and A. flavus with 

the count of 6.0x10
6
cfu while in the steamer clam Aspergillus niger had the highest density of 4.5x10

6
cfu and 

lowest count/density of 1.5x10
6
cfu in Alternaria sp ( in station 1(upstream).  In the downstream, blood cockle 

fungal count ranged between 1.0x106cfu (Candida sp) and 4.5x 10
6
cfu but ranged between 0 to 5.5x10

6
cfu 

Fusarium spp was not present in blood cockle in the upstream (station1) but very high in the downstream 

(station 2) 

 

 

 

 

Table 1: Frequency of fungal isolates from body parts of Shell seafoods Blood Clam and Steamer Clam from 

Upstream Station 1 
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 BLOOD CLAM  upstream Station1 

BCOS - - 4 x 106 3.0 x 106   -  - 2.0x106 1.0 x 106 - - 
BCIF 2.0 x 106 2.0 x 106 3.0 x 106 1.0 x 106 3x106 - - 2.0 x 106 - 1.0 x 106 

BCIN 4.0 x 106 - 3.5 x 106 3.0 x 106 1.2x106 - - 3.0 x 106 3.1 x 106 - 

Total(cfu/g) 6.0 x106 2.0x106 1.0x107 4.2X106 4.2x106 2.0x106 2.0x106 6.0X106 3.1 x 106 1.0 x106 

 

 STEAMER CLAM  upstream Station 1 

SCOs 3.0 x 106 - 3.5x106 - - 1.0x106 - - 2.0x106 - 

SCIF 1.5 x 106 - - - 1.5 x 106 2.5x106 - 1.0 x 106 - 2.0 x 106 

1.0 x 106 

3.0x106 
SCIN - 3.0 x 106 - 2.0 x 106 - - 3.5x106 2.5x106 - 

Total (cfu/g) 4.5x106 3.0x106 3.5x106 2.0x106 1.5x106 3.5x106 3.5x106 3.5x106 2.0x106 

KEY: BC= Blood clam, SC= Steamer clam, OS= Outer surface, IF= Inner fluid, IT= Intestine 

Table 2: Frequency of fungal isolates from body parts of Shell seafoods Blood Clam and Steamer Clam from 

Downstream Station 2 
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 BLOOD CLAM  Downstream Station 2 

BCOS  2.5x106 -        - 1.0 x 106 - - 2.0x106 1.0 x 106 1.2x106 - 
BCIF  - 1.0 x 106 1.5 x 106 - - - 1.2x106 - - 1.0 x 106 

BCIN  2.5 x 106 2.0x106 2.0 x 106 - 1.5x106 - - - - - 

Total(cfu/g)  4.5x106 3.0x106 3.5x106 1.0X106 1.5x106 2.0x106 3.2x106 1.1X106 1.2x106 1.0x106 

  

STEAMER CLAM  Downstream Station 2 

SCOs  1.0 x 106 - - 1.5x106 - 1.0x106 1.2x106 - 2.0x106 1.5x106 

SCIF  2.0 x 106 - 1.5x106 1.0x106 - 0.5x106 1.0x106 - 1.5x106 - 

1.3 x 106 SCIN  2.5x106- 1.0 x 106 2.0x106 - - 2.5x106 - 1.2x106 2.0x106 

Total(cfu/g)  5.5x106 1.0x106 3.5x106 2.5x106 2.0x106 4.0x106 2.2x106 1.2x106 5.5x106 2.8x106 

KEY: BC= Blood clam, SC= Steamer clam, OS= Outer surface, IF= Inner fluid, IT= Intestin 
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Figure 4: Frequency of fungal isolates from body parts of Shell seafoods Blood Clam and Steamer Clam 

from Upstream and Downstream Stations 

 

IV. Discussion 
The results showed that heterotrophic bacteria count (TBC) varies with region of the body and from 

location to location such that in location 1(upstream) bacteria count varies from 5.4x10
7
 cfu/g to 5.00x 10

8
cfu/g  

and 1.48x10
8
 cfu/g for blood clam and steamer clam respectively. This observation is in line with the findings of 

Bassey et al (2014) who disclosed that microbial load or count differs with respect to the part of the body of the 

organism (molluscs and arthropods) and also with environmental difference or geographical location and the 

state of the organism. Etim (2015) reported a total bacterial count of  2.6 x10
7 

cfu/ml, 5.1x 10
7 

cfu/ml and 3.1x 

10
7 

cfu/ml
 
 respectively from different abattoir wastes introduced into the water bodies and was attributed to 

difference in location. The results showed that bacteria count was consistently higher in the inner shell surface 

of blood cockle but consistently higher in the intestine of the steamer clam just as observed in the blood clam. 

The higher bacterial load observed in the inner shell surface and especially the intestine of the organisms in this 

study is in agreement with the reported count of Ogbalu and Williams (2015) who opined that observed 

microbial or bacteria load in the gastrointestinal tract (gut) of the Rhynchophorus phoenicis (maggot) especially 

Staphylococcus species was similar to that reported by (Wachukwu et al 2002) which was attributed to the 

feeding habit or life style of the organism in the area. According to Wachukwu et al (2002) the species such as 

Bacillus and Staphylococcus are known enterotoxin producers which therefore portray danger especially for 

people who may want to eat the organism in raw or partially cooked form. 

According to the results of this study a total of 12 bacteria were isolated from the isolates consisting 3 

from blood cockle from the upstream (Bacillus spp, Staphylococcus spp, and Escherichia coli), 3 from 

downstream blood cockle (Bacillus sp, Enterobacta spp and Serriata marcesans), 3 from the upstream steamer 

clam (Pseudomonas sp,Bacillus spp and Escherichia coli)  and 3 from downstream steamer isolates 

(Corynebacterium spp, Serratia marcesans, Enterobacta spp). This result is in disconformity with the finding of 

Bukola et al.,(2011)  who reported 16 bacteria  isolates  of freshwater snail samples from Itu creek, Niger Delta 

Nigeria to include  Proteus sp., Streptococcus pyrogens, Shigella flexneri, Staphylococcus aureus, E. coli, 

Klebsiella aerogenes, Citrobacter, Bacillus subtilis, Bacillus cereus, Aeromonas sp., Micrococcus liteus, 

Streptococcus salivanus, Salmonella typhi, Vibrio parahaemolyticus, Vibrio sp. and Vibrio cholera with Proteus 

sp, Aeromonas sp. and Micrococcus liteus  reported to have the  highest frequency of occurrence (10.25%). 

According to Bukola (2011) the total heterotrophic count of the sample (water snail) studied ranged from 4.0 

x10
7
-1.42 x 10

8
 cfu/g and that the coliform levels were generally high ranging  from 2.2-6.4 x 10

7
 cfu/g in which 

the highest was recorded from P. canaliculata. The total microbial counts obtained from the work were found to 

be higher than the specified standard limits (1x10
5
 cfu/g) for bacteria 1.x10

2
 cfu/g for coliforms) by ICMSF 

(1982) and USFDA (1991). 

According to the finding of Baros (2007) this results  showed that occurrence of enteric organisms like 

Escherichia coli, Enterobacter aerogenes, Shigella and Salmonella sp which belong to the group 

Enterobacteriaceae, is indicative of faecal contaminations as they are normal inhabitants of intestinal tracts of 

human and other animals. Most of the isolated bacteria are pathogens; a good example is Staphylococcus aureus 

which causes food poisoning, skin infections and urinary tract infection as well as gastroenteric and gastrointeric 

cases. Bacillus sp and Escherichia coli are responsible for the gastrointestinal tract disease such as diarrhea. 

0

2

4

6

8

10

12

14

16

18
%

 F
re

q
u

e
n

cy

Blood Clam Upstream Station 1

Steamer Clam Upstream Station 1

Blood Clam Upstream Station 2

Steamer Clam Upstream Station 2



Microbiological Evaluation of key body parts of Niger Delta Shell Seafoods, Blood Clam .. 

DOI: 10.9790/2402-1110014048                                     www.iosrjournals.org                                         47 | Page 

These could be regarded as destabilization of the water ecological balance arising from contamination depriving 

people of the usage of the seafoods receiving such wastes. Benka-Coker and Ojior [1995] associated human 

health with the possibility of accumulation of pathogenic enteric microorganisms by aquatic organisms. 

Although these seafoods (steamer clam and blood clam were rich sources of protein but the presence of 

Staphylococcus aureus is of public health significance. 

The absence of the bacteria species such as yeast or lactic acid bacterium in this study is an important 

finding since the samples was not gotten from palm wine. According to Omotoso and Adedire (2007), high 

bacterial load and protein content of a particular food indicates high nutritional quality and susceptibility to 

spoilage micro organisms. This statement is in agreement with this finding since the maggot has high microbial 

load and therefore susceptible to quick microbial deterioration. 

The Fungal load/count in blood clam in this study ranged between 21x10
6
cfu/g (outer shell surface) 

and 2.5x10
7
cfu/g (intestine) while that of steamer clam ranged between 1.9x10

7
cfu/g (outer shell surface) and 

2.1x10
7
cfu/g (intestine) in the upstream. This is in total agreement with the finding of Bukola (2011) who 

reported fungi count to range from 1.7-3.5 x 10
7
 cfu/g. the result of this study also shows that fungal count/load 

varies with region of the body. This observation is in line with the findings of Bassey et al (2014) who disclosed 

that microbial load or count differs with respect to the part of the body of the organism (molluscs and 

arthropods) and also with environmental difference or geographical location and the state of the organism. The 

result shows that fungal load in both blood clam and steamer clam were consistently lowest in the outer shell 

surface and highest in the intestine in the respective stations/location. This result also corroborate with the 

finding of Ogbalu and Williams (2015) who opined that observed microbial or fungal load in the gastrointestinal 

tract (gut) was similar to that reported by (Wachukwu et al 2002) which was attributed to the feeding habit or 

life style of the organism in the area. 

The  different species of fungi observed in this study were Aspergillus niger, Aspergillus fumigates, 

A.versicolor, Pennicillum cemenberti, Alternaria sp, Fusarium sp, Physarium cinerium, Aspergillus flavus, 

Cryptococcus sp and candida sp. This is similar to the  fungi isolates reported by Bukola (2011) which include 

Aspergillus terreus, Cladosporium sp, Fusarium oxysporum, Cryptococcus sp, Aspergillus flavus, Aspergillus 

glaucus and Aspergillus niger in which A. niger, A. terreus and F. oxysporum had the highest occurrence 

(16.67%). Aspergillosis species observed in this study has been reported by Ogbalu and Williams (2014) in a 

study and was said to be responsible for aflatoxins which may be implicated in hepato-cellular carcinoma. 

Ogbalu and Williams (2014) also reported the Penicillium species present in this study to be attributed to 

ochratoxin-A production which is a potent nephroxin and causes damage in the body system. Most of the 

isolated fungal genera contain species that are potential pathogens or opportunistic pathogens.  The main 

hazardous species belong to Aspergillus, Penicillium, Candida and Fusarium.  Various strains of these families 

of molds have been implicated in being causative agents in asthma, hypersensitivity, pneumonitis and 

pulmonary mycosis.  The total fungal counts were up to x10
2
cfu/ml. Candida was predominantly present in all 

the stations and in all the organisms sampled.  This high occurrence of Candida is of considerable concern as 

the genera can cause candidiasis, endocarditis, septicemia, protracted urinary tract infections, kidney and lung 

infections, esophagitis and other soft tissues infections. Fusarium species are common plant pathogens and 

causative agents of superficial and systemic infections in humans (Mayayo, 1999). The presence of these 

organisms is a clear indication of the need to constantly monitor the water quality of the Andoni River to 

prevent excessive bioaccumulation of organic wastes by seafoods especially the clams studied. According to 

Akamatsu (1983)  the purpose of microbiological tests is to detect the presence or absence of pathogenic 

bacteria (Salmonella, Staphylococcus aureus, E. coli) or indicator organisms of fecal pollution (fecal coliforms, 

fecal streptococci) or other types of general contamination or poor handling practices (coliform bacteria, faecal 

streptococci, total viable count) so as to prevent further contamination of seafood. 

 

V. Conclusion And Recommendations 
It is of pertinent to note that these highly desired and consumed seafoods have high microbial (fungi 

and bacteria) load or population in different parts of the bodies that are consumable. The microbial flora such as 

Bacillus species, Staphylococcus species, Enterobacter species and host of other fungi such as Pennicilium 

species, Candida specie, fusarium species, Aspergillus nidulans etc are present in these seafoods. The inner shell 

surface and the intestines were observed to have higher load of the microbes than the outer shell. Therefore, it is 

also of interest to note that microbial load is highest in the clams obtained from upstream which could be 

attributed to their unhygienic practices and some environmental factors which must have made the environment 

suitable or favourable for microbial growth. The bacterial load of the seafoods (blood clam and steamer clam) in 

the areas studied is higher than the fungal load. Therefore adequate care should be taken in the process of 

consumption. 

Based on the result of this finding, the following recommendations were made: 
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The seafoods were though considered nutritional but contains huge microbial (Bacteria  and fungi) 

load, hence adequate hygienic practices and proper processing are therefore required before their consumption. 

There should be adequate creation of awareness especially for users of the seafood from this particular area to 

cultivate the habit of proper cooking before consumption. Also, there should be implementation of laws 

forbidding unnecessary dumping of wastes  into the water bodies to avoid further contamination of the water 

body. There should be regular research in the water body to monitor the level of wastes and pollution. 

Nevertheless, the vast microbial loads in these species of seafoods (blood clam and steamer clam) could serve as 

a ready  source of microbes in some processing and pharmaceutical industries. 
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