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ABSTRACT 

An investigation of the nutritional benefits of freshwater clams was undertaken from River Benue, 

Nigeria. The method of data collection was the purposive sampling of four (4) locations along the 

river. The results indicated that freshwater Clams had a crude protein content of 30.63%. Ash content 

,22.74%, fat,4.72% and moisture 5.27%. Mineral contents ranged from 2.3 ± 0.02 to 166.2 ± 0.14 

(Mg/kg-1); with calcium recorded in higher content of 166.2 ± 0.14(Mg/kg-1) while Cu content was 

recorded the lowest (2.3 ± 0.02 Mg/kg-1) mineral contents from G. paradoxa. The result of this finding 

also showed other mineral contents in fresh water clam in the study area, these include:  Sodium 150.0 

± 0.21 Mg/kg-1, followed by Magnesium which content about 139.0 ± 0.07 Mg/kg-1, Iron content 15.0 

± 0.04 Mg/kg-1 and Potassium content 14.2 ± 0.03 Mg/kg-1 while Zinc content 9.9 ± 0.03 Mg/kg-1. The 

vitamins content ranged from 0.4 ± 0.01(mg/g) to 121.5 ± 2.12 (mg/g). Fresh water clam (Galatea 

paradoxa) from the study area  hadt vitamin D with the highest content value of 121.5 ± 2.12 (mg/g), 

this was followed by vitamin C whose content was 18 ± 0.04 mg/g, vitamin K content 13.9 ± 0.02 

(mg/g), vitamin A content 8.5 ± 0.74 mg/g, vitamin B6 content 5.1± 0.02 mg/g, vitamin E content 1.1± 

0.02 mg/g while vitamin B12 content 0.4 ± 0.01mg/g.It is therefore suggested that sensitization be 

carried out to  promote  their  consumption  among the populace of Benue State for their nutritive  

values. 
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INTRODUCTION 

Clams are heterogeneous class of freshwater 

pearl mussels and other freshwater bivalves, as 

well as marine bivalves (Ojiako et al., 2018). 

Large shells are up to 180 mm in length. Clam, as 

a general term covers all bivalve mollusks. The 

majority of species of bivalve mollusks live in the 

sea, but in addition, a number of different families 

live in freshwater (and in some cases also in 

brackish water). These families belong to two 

different evolutionary lineages (freshwater 

mussels and freshwater clams), and the two 

groups are not closely related. Freshwater 

bivalves have a simple morphology that varies 

among taxa and are distributed around most 

regions of the world. Freshwater bivalves live in 

many types of habitat, ranging from small ditches 

and ponds, to lakes, canals, rivers, and swamps. 

Putri et al. (2018). reported that   Galatea 

paradoxa has prospective nutrient contents and 

that it is an important food source for humans. It 

is well known that clams are a good source of 

some important nutrients such as proteins, 

carbohydrates, steroids, minerals, especially iron, 
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zinc, and copper, and vitamins such as vitaminB-

12 (Ueta et al., 2011; Elkhodary et al., 2018). 

Mussels are nutritionally rich.Fresh water clams 

material has a protein content of 7.37 grams and 

iron of 31.02 mg (Anisa, 2013). Protein in 

freshwater clams is one of the nutrients Macro 

consisting of more complete amino acids than 

vegetable proteins (Muchtadi, 1989). Freshwater 

clams are used by the community as food and as 

a source of animal protein, usually available in 

the freshest form ready to be cooked and 

processed (Anisa, 2013). Bivalve can provide a 

rich source of protein with high biological value; 

as the cheapest source of animal protein 

consumed by the average Nigerian, it accounts 

for about 50% of the total protein intake (Espana 

et al., 2007). Their protein content is superior to 

that found in fish with fins (Venugopal et al., 

2017). Protein plays a very role in growth and 

maintenance of vital bodily functions (Nunes et 

al., 2008). The protein in clams is easy to digest, so 

the body gets the full benefit. Protein plays multiple 

roles in overall health of man, building muscle, 

boosting the immune system, strengthening bone, 

and healing injuries. Just three ounces of clams 

provides 40% of the daily protein needed by the 

average person. Fresh water clams generally store 

carbohydrates in large amounts during their 

growing season and use them over the rest of the 

year.Fresh water clams is a reliable source of fats 

especially saturated one and have a high content 

of the omega-3 fatty acids (Elkhodary et al., 

2018). Omega-6 and omega-9 fatty acids are most 

abundant in terrestrial food sources while omega-

3 fatty acids are most abundant in aquatic food 

sources (Ojiako et al., 2018). Long chain omega-

3 fatty acids occur in terrestrial animals only at 

very low levels. In addition, cholesterol levels are 

higher in terrestrial animals than in aquatic 

animals. Clams consumption could therefore 

result in lower amounts of cholesterol and 

triacylglycerol’s (TAG) in the blood of 

consumers.  

 

The shellfish have cholesterol concentrations of 

less than 80 milligrams per 100 grams (edible 

portion); which, can be consumed by people 

trying to limit their dietary cholesterol intake 

(Shetty et al., 2013); Lipid content of bivalves 

ranged from 3.04-5.23% with high variability. 

Despite considerable variations between bivalve 

species, research has shown that fatty acids 

profile of bivalve mollusk is particularly 

interesting, as the n-3long chain Polyunsaturated 

Fatty Acids (PUFA) which are essential nutrients 

are generally predominant (Belitz et al., 2004; 

Silva and Batista, 2008). There is a strong 

evidence to suggest protective effect of n-3 

PUFA on the risk of cardiovascular disease and 

stroke (Kris-Etherton et al., 2002; Hamed et al., 

2015). Fresh water clam is a good source for 

essential minerals (such as Selenium, Calcium, 

Iron and Phosphorus among others) to the 

population of the Niger Delta who depend on 

them as their main delicacies (Ukwo et al., 2019). 

The nutritional characteristics of bivalves vary 

among species and between individuals of same 

species. These variations may be attributed to the 

effects of environment and species as well as 

other intrinsic factors (Osibona et al., 2009). 

There is high iron and zinc content as reported by 

Prihartini (1999). The following is the result of 

laboratory tests on freshwater clams.The edible 

portions of bivalve shellfish are rich in macro 

minerals ( Venugopal et al., 2017). Macro 

minerals such as Na, K, Mg and P were detected 

in significant level in bivalve shellfish 

(freshwater clam. 

 

Sodium and Potassium are important in osmo-

regulation, balance and membrane potential of 

cells as well as transport across membranes. 

Sodium and potassium are also needed to activate 

amylase, an enzyme which is important in 

glucose metabolism in human body (Belitz et al., 

2004). Calcium is a major component in bones 

and constitutes over 95% of bivalve shell in the 

form Calcium carbonate. Calcium is involved in 

structure of muscle system and controls essential 

processes like muscle contraction, blood clothing 

and actively involves in brain cells and their 

growth (Belitz et al., 2004). Magnesium just as 

calcium formed a greater part of human bones as 

well as prosthetic group in enzyme that 

hydrolysis and transfer phosphate groups, 

consequently, Mg is essential in energy requiring 

biological functions such as membrane transport, 

generation and transmission of impulses, 

contraction of muscles and oxidative 

phosphorylation (Ukwo et al., 2019). 

Phosphorus, the main structural element found in 

shellfish is usually found equal amount with 
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sulphur. Bivalve shellfish was found to be rich in 

micro mineral such as Zinc, Copper, Manganese 

Iron and Selenium. Trace elements play 

significant role of functional elements in several 

metallo enzymes, which possess catalytic 

functions in living organisms. As observed, 

bivalve mollusk shellfish in this study were rich 

sources of trace element when consumed. 

Variations in trace element content within species 

could be attributed to factors such as habitat of 

the organisms, dietary pattern, other ecological 

interactions and overall body size of the bivalve 

species. Copper is a component of a number of 

enzymes involve in glucose metabolism, 

synthesis of haemoglobin, connective tissue and 

phosphor lipid. Several authors have reported 

higher concentration of Copper in shellfish from 

Niger Delta (Celik and Oehlenschlager, 2004). 

Zinc is an essential element for human and its 

presence in bivalve species analyzed is in 

agreement that Zinc is always presence in 

shellfish and that the concentration presents in 

bivalve is usually higher (Celik and 

Oehlenschlager, 2004). The important function of 

zinc is based on its role as an integral part of a 

number of metallo enzymes and as a catalyst in 

regulating the activity of specific Zinc-dependent 

enzyme. 

 

MATERIALS AND METHODS 
The study was carried out in the University of 

Agriculture Makurdi, Nigeria, college of Animal 

science, department of Animal nutrition 

laboratory, located between latitude 7.7320N and 

longitude 8.53910E. University Agriculture lies 

in guinea savanna with an annual rainfall of 1000 

mm – 1500 mm with two seasons, the dry and wet 

seasons. Site selection was achieved through a 

preliminary inspection of the sites for easy access 

to the snails. These sites include; site A (Wadata 

market), site B (modern market), site C 

(Wurukum market), and site D (North Bank 

market).   

 Data Collection 

The study was carried out between the months of 

March to July, 2021. Reconnaissance visit was 

made to identify possible sources of G. paradoxa 

along River Benue in Makurdi. Purposive 

sampling technique was used to source for G. 

paradoxa;  The samples were labeled and 

transported in perforated polythene bags (Uthpala 

et al., 2010). Proximate experimental analysis 

was done at college of Animal Science in 

Department of Animal Nutrition laboratory; 

while the minerals and vitamin analysis was 

carried out in College of Agronomy, Department 

of soil science Laboratory, all in Joseph Sarwuan 

Tarka University, Makurdi. 

 

Data Analysis   

Data collected was subjected to statistical 

analysis using descriptive statistic (such as mean, 

charts, standard deviation among others). Results 

are presented in tables and graphs for 

understanding and for decision making. 

 

RESULTS 

Figure 2 shows the result on proximate analysis 

of fresh water clams (Galatea paradoxa) from 

river Benue in Makurdi metropolis, Benue state-

Nigeria. Based on the result of this finding, crude 

protein was recorded as the highest proximate 

contents in fresh water clam, this had about 

30.63%; this was followed by Ash content which 

about 22.74% and moisture content was recorded 

with an estimated value of 5.27%; while Fat/oil 

had 4.72&%. 
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Figure 1: Result on Proximate Analysis of Fresh Water Clams (Galatea paradoxa) from River Benue-

Nigeria 

Source: Laboratory work, 2021 

 

The Mineral Composition of Galatea paradoxa 

from River Benue-Nigeria 

Table 1 present the result of mineral contents of 

fresh water clam sourced from river Benue, 

Makurdi metropolis in Benue state Nigeria. 

Based on the result recorded, mineral contents 

ranged from 2.3 ± 0.02 to 166.2 ± 0.14 (Mg/kg-1); 

with calcium recorded in higher content of 166.2 

± 0.14(Mg/kg-1) while Cu content was recorded 

the lowest (2.3 ± 0.02 Mg/kg-1) mineral contents 

from G. paradoxa. The result of this finding also 

showed other mineral contents in fresh water 

clam in the study area, these include:  Sodium 

150.0 ± 0.21 Mg/kg-1, followed by Magnesium 

which content about 139.0 ± 0.07 Mg/kg-1, Iron 

content 15.0 ± 0.04 Mg/kg-1 and Potassium 

content 14.2 ± 0.03 Mg/kg-1 while Zinc content 

9.9 ± 0.03 Mg/kg- 

 

Table 1: Mineral Contents of Fresh Water Clams (Galatea paradoxa) in the Study Area 

Mineral elements Mean ± std. deviation (Mg/kg-1 DM) 

Calcium 166.2 ± 0.14 

Sodium  150.0 ± 0.21 

Potassium 14.2 ± 0.03 

Copper 2.3 ± 0.02 

Magnesium 139.0 ± 0.07 

Iron 15.0 ± 0.04 

Zinc 9.9 ± 0.03 

Source: Laboratory work, (2021) 

  

The Vitamins Composition of Galatea 

paradoxa from River Benue-Nigeria 

The result of vitamins composition of Galatea 

paradoxa from river Benue in Makurdi-Nigeria is 

presented on Table 2. Based on the result of this 

30.63%

4.72%

22.74%

5.27%

Crude protein Fat/oil Ash Moisture
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finding, it showed that G. paradoxa content 

vitamins A, B6, B12, C, D, E and K respectively. 

The vitamins content ranged from 0.4 ± 

0.01(mg/g) to 121.5 ± 2.12 (mg/g). Fresh water 

clam (Galatea paradoxa) from the study area 

content vitamin D with the highest content value 

of 121.5 ± 2.12 (mg/g), this was followed by 

vitamin C which content 18 ± 0.04 mg/g, vitamin 

K content 13.9 ± 0.02 (mg/g), vitamin A content 

8.5 ± 0.74 mg/g, vitamin B6 content 5.1± 0.02 

mg/g, vitamin E content 1.1± 0.02 mg/g while 

vitamin B12 content 0.4 ± 0.01mg/g.

 

2: Result on Vitamins of Fresh Water Clams in the Study Area 

Vitamins Mean value  ± std. deviation (mg/g) 

A 8.5 ± 0.74 

B6 5.1 ± 0.02 

B12 0.4 ± 0.01 

C 18 ± 0.04 

D 121.5 ± 2.12 

E 1.1 ± 0.02 

K 13.9 ± 0.02 

Source: Laboratory work, (2021) 

 

 

DISCUSSION 

The proximate composition of the clams 

(Galatea paradoxa) 

The result of this finding on proximate 

composition revealed that, crude protein was the 

highest (30.63%) proximate contents in fresh 

water clam. This result implied that fresh water 

clam is a very good source of protein for human 

being. The protein content of 30.63% in fresh 

water clams in the study area was more than the 

protein content (7.37 %) reported by Anisa 

(2013). Protein in freshwater clams is one of the 

nutrients consisting of more complete amino 

acids than vegetable proteins (Muchtadi, 1989). 

Freshwater clams are used by the community as 

food and as a source of animal protein, usually 

available in the freshest form ready to be cooked 

and processed (Anisa, 2013). Bivalve can provide 

a rich source of protein with high biological 

value; as the cheapest source of animal protein 

consumed by the average Nigerian, it accounts 

for about 50% of the total protein intake (Espana 

et al., 2007). Their protein content is superior to 

that found in fish with fins (Venugopal et al., 

2017). Protein plays a very role in growth and 

maintenance of vital bodily functions (Nunes et 

al., 2008). The protein in clams is easy to digest, so 

the body gets the full benefit. Protein plays multiple 

roles in overall health of man, building muscle, 

boosting the immune system, strengthening bone, 

and healing injuries. Just three ounces of clams 

provides 40% of the daily protein needed by the 

average person.  

 

Result on Fat/oil revealed 4.72% content in fresh 

water clam in the study area; this result is in line 

with the report of Elkhodary et al. (2018), who 

reported that, fresh water clams is a reliable 

source of fats especially saturated one and have a 

high content of the omega-3 fatty acids. Omega-

6 and omega-9 fatty acids are most abundant in 

terrestrial food sources while omega-3 fatty acids 

are most abundant in aquatic food sources 

(Ojiako et al., 2018). Long chain omega-3 fatty 

acids occur in terrestrial animals only at very low 

levels. In addition, cholesterol levels are higher in 

terrestrial animals than in aquatic animals. Clams 

consumption could therefore result in lower 

amounts of cholesterol and triacylglycerol’s 

(TAG) in the blood of consumers. There is a 

strong evidence to suggest protective effect of n-

3long chain Polyunsaturated Fatty Acids on the 

risk of cardiovascular disease and stroke (Hamed 

et al., 2015). Omega-3 fatty acids which are 

major constituents of aquatic animals have 

several physiological effects, such as protecting 

against coronary heart disease (Singleton et al., 

2000). They keep your heartbeat regular, 

lower blood pressure, and help blood vessels 

work as they should. Mussels are rich in the 

marine Omega-3s, EPA and DHA.  The shellfish 

have cholesterol concentrations of less than 80 
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milligrams per 100 grams (edible portion); 

which, can be consumed by people trying to limit 

their dietary cholesterol intake (Shetty et al., 

2013); Lipid content of bivalves ranged from 

3.04-5.23% with high variability.  

 

Moisture content was recorded with an estimated 

value of 5.27%. Knowledge of the moisture 

content of food stuff, serves as a useful index of 

their keeping qualities and susceptibility to fungi 

infection. Heat treatment significantly reduced 

moisture content.  Ash content recorded was 

about 22.74% from this study. The ash content 

represents the mineral content and is generally 

known that the mineral content varies with the 

type of soil or environment. 

 

The Mineral Composition of Galatea paradoxa 

from River Benue Nigeria 
The result recorded on mineral contents of 

freshwater clam revealed that fresh water clam in 

the study area content macro and micro minerals 

composition which include: Calcium, Potassium, 

Magnesium, Iron, Zinc, Copper and Sodium. This 

finding is in line with the report of Ukwo et al. 

(2019), who reported that, fresh water clam is a 

good source for essential minerals (such as 

Calcium, Iron and Phosphorus among others) to 

the population of the Niger Delta who depend on 

them as their main delicacies. The edible portions 

of bivalve shellfish are rich in macro minerals 

(Venugopal et al., 2017). Macro minerals such as 

Na, K, Mg and P were detected in significant 

level in bivalve shellfish (freshwater clam) 

(Sunday et al., 2020).  

 

Prihartini (1999) reported that, there is high iron 

and zinc content in clams; while the result of this 

finding contradicted the report of Prihartini 

(1999); Iron and Zinc had values of 15.0 ± 0.04 

Mg/kg-1 and content 9.9 ± 0.03 Mg/kg-1, 

respectively. Variations in element content within 

species could be attributed to factors such as 

habitat of the organisms, dietary pattern, other 

ecological interactions and overall body size of 

the bivalve species (Davies et al., 2016). Zinc is 

an essential element for human and its presence 

in bivalve species analyzed is in agreement that 

Zinc is always presence in shellfish and that the 

concentration presents in bivalve is usually 

higher (Celik and Oehlenschlager, 2004). The 

important function of zinc is based on its role as 

an integral part of a number of metallo enzymes 

and as a catalyst in regulating the activity of 

specific Zinc-dependent enzyme. 

 

Sodium and Potassium are important in osmo-

regulation, balance and membrane potential of 

cells as well as transport across membranes. 

Sodium and potassium are also needed to activate 

amylase, an enzyme which is important in 

glucose metabolism in human body (Belitz et al., 

2004). Calcium is a major component in bones 

and constitutes over 95% of bivalve shell in the 

form Calcium carbonate. Calcium is involved in 

structure of muscle system and controls essential 

processes like muscle contraction, blood clothing 

and actively involves in brain cells and their 

growth (Belitz et al., 2004). Magnesium (Mg) 

just as calcium formed a greater part of human 

bones as well as prosthetic group in enzyme that 

hydrolysis and transfer phosphate groups, 

consequently, Mg is essential in energy requiring 

biological functions such as membrane transport, 

generation and transmission of impulses, 

contraction of muscles and oxidative 

phosphorylation (Ukwo et al., 2019). 

Phosphorus, the main structural element found in 

shellfish is usually found equal amount with 

Sulphur. Bivalve shellfish was found to be rich in 

micro mineral such as Zinc, Copper, Manganese 

Iron and Selenium. 

  

Copper is a component of a number of enzymes 

involve in glucose metabolism, synthesis of 

hemoglobin, connective tissue and phosphor 

lipid. Several authors have reported higher 

concentration of Copper in shellfish from Niger 

Delta (Celik and Oehlenschlager, 2004). Clams 

are an excellent source of iron. One three-ounce 

serving provides about one-third of the daily value 

for iron. Iron prevents the most common form 

of anemia, which can cause fatigue and weakness. 

Many women, including about half of pregnant 

women, do not get enough iron in their 

diet. Mussels are also high in vitamin B12, needed 

for the production of red blood cells. The 

nutritional characteristics of bivalves vary among 

species and between individuals of same species. 

These variations may be attributed to the effects 

of environment and species as well as other 

intrinsic factors (Osibona et al., 2009).  
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The Vitamins Composition of Galatea 

paradoxa from River Benue-Nigeria 

The result of vitamins composition of Galatea 

paradoxa from the study area revealed that, G. 

paradoxa content vitamins A, B6, B12, B6, D, E 

and K respectively. The vitamin A, C and E 

contents of this aquatic species were adequate to 

supplement other dietary sources. Vitamin A is a 

good treatment for people suffering from eye 

problem while deficiency of vitamin C leads to 

scurvy and gingivitis (Dau et al., 2016). Fresh 

water clam can be a profound solution to the 

problem of diets among Nigerians, where mostly 

carbohydrate with little of protein, vitamins and 

minerals are frequently consumed. Clam is an 

alternative nutrient source (minerals and 

vitamins) in Nigeria and Africa at large. The 

result of this finding on fresh water clams 

consumption could possibly reduce critical food 

shortage among the people of Benue state, if 

given adequate sensitization and research 

attention. 

 

The adequate intake of vitamins and minerals 

such as iron, zinc, copper, selenium, vitamin B12 

and folate is essential for optimal health 

(Truswell, 2003); for instance, Vitamin B12 and 

folate are involved in single-carbon transfer and 

DNA synthesis (Truswell, 2003), and are 

particularly important for young women. Long-

term, vitamin B12 deficiency impairs cognitive 

function and it is important in the prevention of 

neural tube defects (NTD) (O’Leary and 

Samman, 2010). Vitamin B12 is a cofactor in the 

metabolic transformation of homocysteine to 

methionine, a reaction that also requires folate 

(O’Leary and Samman, 2010). Vitamin B12 

deficiency has been linked to megaloblastic and 

pernicious anaemia (Flavia et al., 2014) and a 

decline in cognitive function in older age 

(O’Leary et al., 2012). Serum vitamin B12 is a 

biomarker of vitamin B12 deficiency, and the 

metabolites, methylmalonic acid (MMA) and 

homocysteine are functional indicators (O’Leary 

and Samman, 2010). 

 

 CONCLUSION 

The results of this finding showed that freshwater 

clam (G. paradoxa) is a good source for essential 

minerals (such as Calcium, Iron and Phosphorus 

among others) and vitamin contents. The results 

implied that fresh water clam is a very good 

source of protein for human being; protein 

content of 30.63g in fresh water clams was 

recorded in the study area. Fat/oil revealed 4.72g 

content in fresh water clam in the study area; 

moisture content was recorded with an estimated 

value of 5.27g. Knowledge of the moisture 

content of food stuff, serves as a useful index of 

their keeping qualities and susceptibility to fungi 

infection. The result recorded on mineral contents 

of freshwater clam revealed that fresh water clam 

in the study area content macro and micro 

minerals composition which include: Calcium, 

Potassium, Magnesium, Iron, Zinc, Copper and 

Sodium. The result of vitamins composition of 

Galatea paradoxa from the study area revealed 

that, the aquatic species content vitamins, these 

include: A (8.5 ± 0.74 mg/g), B6 (5.1 ± 

0.02mg/g), B12 (0.4 ± 0.01mg/g), B (18 ± 0.04 

mg/g), D (121.5 ± 2.12 mg/g), E (1.1 ± 0.02mg/g) 

and K (13.9 ± 0.02mg/g). The vitamin contents of 

this aquatic species were adequate to supplement 

other dietary sources. 

 

 Recommendations 

Based on this study, it is recommended that: -

sensitization and enlightenment should be carried 

out by Nutritionists and stakeholders to 

encourage the production of G. paradoxa for a 

more availability; also to promote their 

consumption among the populace of Benue State 

for their nutritive values; the marketing and 

income generation of G. paradoxa species should 

be studied in order to encourage youth go into the 

business of clam’s culture in Nigeria.
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