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Abstract 

Bivalves represent a food source of growing interest for nutritional security in coastal regions, particularly in West Africa. 

However, the nutritional and sanitary quality of these products can be affected by species, processing practices, and the 

production environment. This study aims to evaluate the effects of processing methods on the nutritional composition, 

microbiological safety, and chemical contamination of Senilia senilis compared to Crassostrea tulipa. In total, 36 samples were 

collected from three Senegalese localities (Niodior, Dionewar, and Falia). Nutritional, biochemical, microbiological, and 

chemical analyses were performed on these samples. The data were compared with international food standards and the scientific 

literature. Processed bloody cockle and oysters, particularly those derived from improved processing methods, exhibit high 

nutritional density, with protein contents reaching 65 g/100 g dry matter for bloody cockle, and high zinc levels (up to 90 mg/100 

g dry matter in oysters). In contrast, certain artisanal methods lead to excessive sodium concentrations (30 g/100 g dry matter). 

Microbiological analyses reveal high E. coli contamination at some sites, notably Niodior, including products processed using 

so-called “improved” methods. Heavy metal concentrations remain generally low and below regulatory thresholds. These results 

confirm the potential of processed bivalves as functional and nutraceutical foods, while highlighting the need for standardization 

of processing methods to ensure food safety and to sustainably enhance the value of these resources within local value chains. 
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1. Introduction 

In a global context marked by the search for sustainable 

food sources, seafood products, and particularly bivalves, are 

attracting growing interest due to their high nutritional value 

and their potential as functional foods [1, 2]. Species such as 
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Senilia senilis (bloody cockle) and Crassostrea tulipa (oyster) 

are widely distributed along the West African coasts, where 

they play a central role in the food security and livelihoods of 

local coastal communities [1, 3, 4]. 

Bloody cockles and oysters are known to be particularly 

rich in nutrients, especially proteins, essential fatty acids, vit-

amins, and trace elements, making them valuable components 

of balanced diets [2, 5]. They constitute an important dietary 

source of high-quality proteins while remaining low in total 

lipid content, a characteristic that supports their classification 

as lean and nutritionally dense foods [6, 7]. Traditionally, the 

processing of these bivalves has been carried out using arti-

sanal methods, relying on rudimentary equipment and sun 

drying. Over the past decade, however, the three villages of 

the municipality of Dionewar have benefited from bilateral 

cooperation initiatives that introduced modern processing fa-

cilities equipped with drying systems, shucking and packaging 

machines, and improved ovens. Despite these technological 

investments, artisanal practices remain predominant among 

women processors, largely due to socio-economic constraints 

and entrenched local know-how [8]. 

It is well established that the nutritional and sanitary quality 

of seafood products is strongly influenced by species, harvest-

ing site, and the processing and preservation methods em-

ployed [6, 9]. Artisanal processing methods, although widely 

used, often present limitations in terms of hygiene and control 

of critical parameters such as time, temperature, and humidity, 

which may compromise the microbiological quality of the fi-

nal products [10, 11]. In response to these challenges, so-

called “improved” processing methods have been developed 

with the aim of standardizing practices, reducing nutritional 

losses, and enhancing food safety along seafood value chains 

[8, 12]. 

Despite these advances, few studies have systematically as-

sessed the combined effects of species, production site, and 

processing method on the overall nutritional, microbiological, 

and chemical quality of processed bivalves in West Africa. In 

addition, the potential bioaccumulation of metallic contami-

nants such as cadmium, lead, and mercury in bivalves, alt-

hough generally low in lightly industrialized coastal environ-

ments, remains a public health concern that requires continu-

ous monitoring [13, 14]. 

In this context, the present study aimed to (i) assess the ef-

fect of processing methods (fresh, artisanal, improved) on the 

nutritional quality of Senilia senilis and Crassostrea tulipa; (ii) 

evaluate the microbiological and chemical safety of processed 

products across three production sites; and (iii) identify criti-

cal risks and opportunities for the sustainable valorization of 

bivalves within West African coastal value chains. 

2. Manuscript Formatting 

2.1. Equations 

EV = (PC x 4Kcal) + (LC + 9Kcal) + (CC + 4Kcal)  (1) 

EV= Energy value; PC= Protein Content; LC= Lipid Con-

tent; CC= Carbohydrate Content. 

2.2. Figures 

 
Figure 1. Location of the study sites in the Dionewar, Niodior, and Falia Islands of the Saloum Delta [15]. 
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Figure 2. Micronutrient (mineral) contents of oyster and bloody cockle according to processing methods. Artisanal processing, (ART) Improved 

processing (AML), and Fresh products (FR). 

 
Figure 3. Micronutrient (mineral) contents of oyster and bloody cockle according to processing methods. Artisanal processing, (B) Improved 

processing, and (C) Fresh products. 

 
Figure 4. Energy value of oyster and bloody cockle according to processing method. 
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2.3. Tables 

Table 1. Mean values (± standard deviation) of biochemical quality indicators (FFA, TVN, TBN, biogenic amines, collagen, cadaverine, and 

fatty acidity) in bloody cockle and oyster samples subjected to artisanal, improved, and fresh processing methods. 

 

Mean values, standard deviation, and grouping Df 

Improved 

bloody cockle 

Artisanal 

bloody 

cockle 

Fresh bloody 

cockle 

Improved 

Oystyr 

Artisanal 

oyster 
Fresh oyster P_value  

FFA 0.92±0.02b 0.92b 0.02±0.005c 1.75±0.01a 1.76±0.05a 0.05±0.001 <0,001*** 2 

TVN 25.08±0.61b 24.96b 0.15±0.01c 29.24±4.56ab 34.85±0.26a 0.08±0.001c 0.0351 * 2 

TBN 26.44±0.51b 26.07b 2.54±0.01c 31.35±3.93ab 36.07±0.47a 1.35±0.01c 0.006 ** 2 

Histamine 26.82±0.41b 27.41b 0.01±0.001c 39.18±7.33ab 47.33±1.43a 0.02±0.001c 0.007** 2 

Putres-

cine 
10.53±0.15b 10.61b 1.56±0.01c 19.58±2.93a 17.43±0.24ab 0.82±0.02c 0.007 ** 2 

Collagène 0.15±0.005b 0.16b 0.02±0.0005c 0.31±0.02a 0.24±0.01ab 0.02±0.005c 
<0,001*** 

 
2 

Cadaver-

ine 
6.06±0.64b 5.72b 1.12±0.01b 11.83±1.31a 12.54±0.25a 0.94±0.02b 

<0,001*** 

 
2 

Fatty 

acidity 
0.09±0.11a 0.02a 0.03±0.01a 0.03±0.008a 0.04±0.006a 0.005±0.001a 0.652 2 

* Least-squares mean value ± standard deviation; Df: degrees of freedom. Asterisks indicate the level of significance: *p < 0.05; **p < 0.01; 

*p < 0.001; significant p-values are shown in bold. Different lowercase letters indicate, for each processing type (artisanal, improved, or fresh), 

significant differences for each chemical parameter according to the ANOVA test at a 5% probability level. 

Table 2. Heavy metal concentrations in bloody cockle and oyster samples subjected to artisanal, improved, and fresh processing methods. 

Metal Unit Especies Processing method Niodior Dionewar Falia 

Mercury (µg/kg) 
Bloody cockle All methods <0,2 <0,2 <0,2 

Oyster All methods <0,2 <0,2 <0,2 

Lead (mg/kg) 
Bloody cockle All methods <11,2 <11,2 <11,2 

Oyster All methods <11,2 <11,2 <11,2 

Cadmium (µg/kg) 
Bloody cockle All methods <5 <5 <5 

Oyster All methods <5 <5 <5 

Aluminium (mg/kg) 
Bloody cockle All methods <11,2 <11,2 <11,2 

Oyster All methods <11,2 <11,2 <11,2 

Selenium (mg/kg) 

Bloody cockle All methods <11,2 <11,2 <11,2 

Oyster All methods <11,2 <11,2 <11,2 

* All methods indicate that results were identical across artisanal, improved, and fresh processing methods; therefore, data are presented as a 

single category to avoid redundancy. 
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Table 3. Microbiological Characterization of Oysters and Bloody Cockles According to Artisanal and Improved Processing Methods. 

Target microorganisms Reference values (CFU g-1) Species 
Processing 

method 
Niodior Dionewar Falia 

E. coli 10–100 
Bloody cockle 

Artisanal <10 <40 <10 

Improved 12,000 <10 <10 

Oyster 2 methods <10 <10 <10 

Salmonella spp. ND 
Bloody cockle 2 methods ND ND ND 

Oyster 2 methods ND ND ND 

Clostridium spp. 10–100 
Bloody cockle 2 methods <10 <10 <10 

Oyster 2 methods <10 <10 <10 

Total coliforms 100–1000 

Bloody cockle 
Artisanal <10 <10 <10 

Improved <10 460 <10 

Oyster 
Artisanal <10 <10 <10 

Improved 15,000 <10 490 

ASR 10–100 
Bloody cockle 2 methods <40 <10 <10 

Oyster 2 methods <40 <10 <10 

Coagulase-positive 

staphylococci 
<100 

Bloody cockle 2 methods <10 <10 <10 

Oyster 

Artisanal <10 <10 50 

Improved <10 <10 <10 

* 2 methods: indicates that results were identical for both artisanal and improved processing methods; therefore, data are presented as a single 

category to avoid redundancy. ND: not detected. 

3. Materials and Methods 

3.1. Study Area 

This study was conducted in the Saloum Islands, more spe-

cifically in the municipality of Dionewar, located between 

13°52′60″ N and 16°43′60″ W (Figure 1). The selection of the 

study villages was motivated by the coexistence of mixed pro-

cessing methods (traditional and improved), as well as by the 

crucial role played by these bivalve mollusks in household 

food supply and in the economic empowerment of communi-

ties in the Saloum Islands. 

3.2. Sample Selection and Preparation 

A total of twelve 1-kg samples of fresh Senilia senilis 

(bloody cockle) and Crassostrea tulipa were harvested by 

women processors in each village, then depurated and imme-

diately transported to the laboratory in a thoroughly cleaned 

and disinfected cooler containing seawater at ambient temper-

ature. Upon arrival at the laboratory, the samples underwent 

an acceptability check (live shells, good condition, and suffi-

cient quantity) and were subsequently labeled (species, regis-

tration number). 

Dried bloody cockle and oyster samples obtained from ar-

tisanal processing (n = 12) and improved processing (n = 12) 

were then directly collected from the women’s economic in-

terest groups (GIEs). All sampling of fresh and dried products 

was conducted between April and September 2022. 

3.3. Biological and Biochemical Analyses 

Analyses of nutritional quality, physicochemical parame-

ters, and microbiological quality were performed on all 

bloody cockle and oyster samples (traditional, improved, and 

fresh). All analyses were conducted in accordance with the 

standards in force at the National Laboratory of Analysis of 

the Ministry of Trade (LANAC), which is certified under 

ISO/IEC 17025: 2017. 

3.3.1. Determination of Nutritional Composition 

In this study, particular emphasis was placed on proteins, 

carbohydrates, lipids, sodium chloride, iodine, iron, and zinc. 

Protein content was determined according to the NF EN ISO 

16634-1 method. Carbohydrates were measured using a re-

fractometer. Lipid content was assessed following the NF EN 
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ISO 11085 method. Results for macronutrients are expressed 

in grams per 100 grams of sample. 

Sodium chloride content was determined using the NF T90-

020 method, while iodine was quantified according to the NS 

03-038 method. Iron and zinc concentrations were analyzed 

following the NF EN 14084 method, and results are expressed 

in milligrams per 100 grams of sample. 

The energy value was calculated based on the mean content 

of each macronutrient using the Atwater method (Merrill, [16]. 

The energy value was obtained by multiplying the actual nu-

tritional values of proteins, lipids, and carbohydrates by the 

corresponding Atwater conversion factors. 

EV = (PC * 4Kcal) + (LC + 9Kcal) + (CC+4Kcal) 

EV = Energy value; PC= Protein Content; LC= Lipid Con-

tent; TC= Carbohydrate Content. 

3.3.2. Evaluation of Chemical Quality 

Free Fatty Acids (FFA) were determined using the UICPA-

2.201 method, and the results are expressed as a percentage. 

Total Volatile Nitrogen (TVN) was assessed using ISO 5663, 

and Total Basic Nitrogen (TBN) using NF EN ISO 11732; 

their results are expressed in milligrams of nitrogen per 100 

grams. Histamine was evaluated according to NF EN ISO 

19343, and collagen was characterized using NF V04-415; 

their results are expressed in milligrams per 100 grams. Pu-

trescine and cadaverine were estimated according to NF EN 

ISO 19344, and mercury was determined using NF EN 16277. 

Lead (Pb), cadmium (Cd), aluminum (Al), and selenium (Se) 

were assessed using NF EN 14084. Their results are expressed 

in milligrams per kilogram. Fatty acidity was estimated ac-

cording to ISO 7305, and the result is expressed as a percent-

age. 

3.3.3. Determination of Microbiological 

Contaminants 

The analysis of contaminants in bloody cockle and oyster 

tissues was carried out following standard adopted methods. 

E. coli was evaluated according to NF ISO 16649-2. The NF 

ISO 6579-1 method was used for Salmonella. Clostridium was 

characterized following NF ISO 7937, and total coliforms ac-

cording to NF ISO 4832. Sulfite-reducing anaerobes (SRA) 

were estimated according to NF V08-06, and coagulase-posi-

tive Staphylococcus according to NF EN ISO 6888-2. All re-

sults are expressed in CFU. 

3.4. Statistical Analysis of Data 

Data analysis was performed using R Studio software ver-

sion 4.2.2 [17]. A normality test was conducted to verify the 

dispersion of means. All results are expressed as mean values 

± standard deviation (n = 3), except those for artisanal dried 

bloody cockles due to missing data resulting from the unavail-

ability of analytical results. A factorial approach was consid-

ered; however, given the limited replication per treatment, a 

one-way ANOVA was applied to highlight significant differ-

ences between processing types within species. For all anal-

yses, a p-value < 0.05 was considered statistically significant. 

4. Results 

4.1. Macronutrient Composition by Bivalve 

Species and Processing Method 

Figures 2a, 2b, and 2c compare macronutrient contents 

(proteins, lipids, and carbohydrates) between two bivalve spe-

cies—the oyster (Crassostrea sp.) and the bloody cockle (Se-

nilia senilis)—under three conditions: artisanal processing, 

improved processing, and fresh state. Figure 2a shows that ar-

tisanal products have a high protein content, particularly in the 

bloody cockle (65 g/100 g), which is slightly higher than that 

of the oyster. Lipid and carbohydrate contents remain low in 

both species (<5 g/100 g). In contrast, Figure 2b indicates a 

slight decrease in protein content in products processed using 

improved methods, although levels remain similar between 

species (45–50 g/100 g). Figure 2c illustrates the nutritional 

profiles of fresh bivalves, in which protein contents are con-

siderably lower (15–25 g/100 g), as expected due to the high-

water content of fresh products. Lipid and carbohydrate con-

tents are also very low. 

4.2. Micronutrient Content of  

Artisanal-processed Bivalves 

The contents of four essential minerals (sodium chloride, 

iodine, iron, and zinc) in artisanal-processed oysters and 

bloody cockles are presented. Sodium levels are significantly 

higher in the bloody cockle (>10 g/100 g), suggesting greater 

absorption or more saline preservation during processing. This 

high content could have public health implications (Figure 3a). 

Iodine, although present at low concentrations (0.1 g/100 g), 

is a crucial micronutrient for thyroid function. Values are 

comparable between species, likely reflecting the marine na-

ture of their habitat. Iron and zinc contents are also higher in 

the bloody cockle, indicating its superior nutritional potential 

as a source of these trace elements essential for blood for-

mation (iron) and immune function (zinc). 

In products processed using improved methods, NaCl con-

centrations are generally lower than in artisanal products (Fig-

ure 3a), particularly in the bloody cockle. However, im-

proved-processed oysters contain more sodium than the 

bloody cockle. Iodine contents remain low in both species, 

with slightly higher values in the bloody cockle. Iron is par-

ticularly abundant in oysters (20 mg/100 g), exceeding that of 

the bloody cockle in this case, while zinc shows an opposite 

trend, with slightly higher values also observed in oysters. 

By contrast, mineral contents in fresh bivalves are markedly 

lower, with overall concentrations reduced by several orders 

of magnitude (Figure 3c). Sodium levels remain higher in the 
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bloody cockle (10 g/100 g), whereas iodine, iron, and zinc 

contents are lower and often close to detection limits. Iodine 

concentration in fresh products is extremely low, particularly 

in the bloody cockle. 

4.3. Spoilage Indicators 

The results show the presence of spoilage and intoxication 

indicators in fresh bloody cockles and oysters at different con-

centrations. When comparing the two fresh products, the fresh 

bloody cockle contains higher levels of total volatile nitrogen 

(0.15 mg N/100 g vs. 0.08 mg N/100 g), total basic nitrogen 

(2.54 mg N/100 g vs. 1.35 mg N/100 g), putrescine (1.56 

mg/kg vs. 0.82 mg/kg), cadaverine (1.12 mg/kg vs. 0.94 

mg/kg), and fatty acidity (0.03% vs. 0.005%). In contrast, it 

contains lower levels of free fatty acids (0.02% vs. 0.05%) and 

histamine (0.01 mg/100 g vs. 0.02 mg/100 g). Collagen con-

tent is the same in both products (0.02 mg/100 g) (Table 1). 

4.4. Chemical and Microbiological 

Contamination 

4.4.1. Heavy Metal Contamination 

The results indicate that both fresh and processed tissues of 

the two bivalves were analyzed for their overall heavy metal 

composition. Mercury concentrations were below 0.2 µg/kg 

regardless of product type or species. Lead, aluminum, and 

selenium were also detected but at very low levels, with con-

centrations below 11.2 mg/kg. Cadmium levels were below 5 

µg/kg. 

4.4.2. Microbiological Contamination 

The analysis of microbiological results for Escherichia coli 

shows that all samples were compliant except the improved 

bloody cockles. This contamination reached a maximum value 

of 1.2 × 10⁴ CFU/100 ml, exceeding the threshold set by NF 

ISO 16649-2 regulations (Table 3). For Salmonella, a com-

plete absence was observed (not detected in 25 g) across all 

samples. Regarding Clostridium perfringens, all values were 

compliant (less than 10 CFU/g) for all samples. 

Concerning total coliforms, the detected values were com-

pliant with the reference range (10²–10³ CFU/g) for all sam-

ples except improved oysters, for which non-compliance was 

observed. This contamination reached a maximum value of 

1.5 × 10⁴ CFU/100 ml, which exceeds the threshold set by NF 

ISO 4832 regulations. For sulfite-reducing anaerobic bacteria 

(SRA) and coagulase-positive Staphylococcus, all detected 

values were compliant across all sample. 

4.5. Energy Value According to Bivalve Species 

and Processing Method 

The analysis of energy contents in processed bivalves high-

lights significant differences depending on the processing 

method and the species considered (Figure 4). Dried products, 

whether produced using artisanal or improved processes, ex-

hibit markedly higher energy contents than fresh products. 

The bloody cockle, in its artisanal dried form, shows the 

highest energy value (270 kcal), exceeding that of the oyster 

(235 kcal) under the same processing method. In contrast, en-

ergy values for improved dried products are similar between 

the two species, suggesting a homogenization of energy den-

sity through this technological process. Regarding fresh prod-

ucts, energy contents are low (90–100 kcal) and comparable 

for both bivalves, reflecting their high water content. 

5. Discussion 

5.1. Effect of Processing Methods on Nutritional 

Density of Bivalves 

The present study demonstrates that processing methods 

exert a strong influence on the nutritional density of Senilia 

senilis and Crassostrea tulipa, with dried products consist-

ently exhibiting higher macronutrient concentrations than 

fresh specimens. This pattern is well documented for bivalves 

and other seafood products, where dehydration leads to a con-

centration of dry matter and associated nutrients rather than a 

true increase in nutritional content [15, 18, 19]. Proteins con-

stitute the dominant macronutrient across all processed prod-

ucts, confirming the high nutritional value of bivalves as al-

ternative animal protein sources. Artisanal-processed S. seni-

lis displays particularly high protein levels (>60 g/100 g dry 

matter), exceeding those observed in oysters processed under 

comparable conditions. This difference likely reflects species-

specific tissue composition, particularly the higher proportion 

of muscular tissue in S. senilis, combined with intense mois-

ture loss during traditional drying. Similar protein densities 

have been reported for dried mollusks and other lean animal 

products, highlighting the potential contribution of processed 

bivalves to dietary protein intake in coastal and low-income 

communities [2, 6]. In contrast, lipid contents remain consist-

ently low (<5 g/100 g dry matter), regardless of species or pro-

cessing method. This confirms the classification of bivalves 

as lean foods and supports their suitability for diets aimed at 

limiting fat intake and reducing the risk of diet-related chronic 

diseases [7]. Although improved processing methods appear 

to slightly reduce protein concentration compared to artisanal 

drying, possibly due to differences in thermal regimes or han-

dling duration, overall nutritional levels remain high. 

5.2. Mineral Enrichment and Public Health 

Implications 

Processing markedly enhances the mineral content of bi-

valves compared to fresh products, particularly for sodium 

chloride, iron, zinc, and iodine. This enrichment is primarily 

attributable to water loss during drying, which concentrates 
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mineral elements in the final product [20]. However, the mag-

nitude of mineral concentration varies according to both spe-

cies and processing method. Artisanal-processed S. senilis ex-

hibits extremely high sodium chloride concentrations, reach-

ing approximately 30 g/100 g dry matter. Such levels far ex-

ceed recommended dietary sodium intake limits and may pose 

serious public health risks if these products are consumed fre-

quently or in large quantities [21]. Excessive sodium intake is 

strongly associated with hypertension and cardiovascular dis-

eases, underscoring the need to regulate salting practices 

within artisanal processing chains. In contrast, oysters pro-

cessed using improved methods show particularly high zinc 

concentrations, reaching up to 90 mg/100 g dry matter. Zinc 

is an essential micronutrient involved in immune function, 

growth, and reproductive health, and deficiencies remain 

prevalent in many developing regions [22]. The high zinc con-

tent of processed oysters therefore represents a valuable nutri-

tional asset. Iron levels are also substantial in both species, 

supporting the potential role of these bivalves in addressing 

iron-deficiency anemia. Iodine concentrations, although rela-

tively modest, are higher in processed products than in fresh 

ones, consistent with previous observations that processing 

and thermal treatments can improve iodine availability in sea-

food [22]. 

5.3. Species-specific Spoilage Patterns and 

Biochemical Indicators 

The analysis of spoilage and intoxication indicators reveals 

clear species-specific differences in the biochemical stability 

of fresh bivalves. S. senilis exhibits higher levels of total vol-

atile nitrogen and total basic nitrogen, suggesting more rapid 

protein degradation shortly after harvest. This pattern may re-

flect higher post-mortem enzymatic activity or a greater sus-

ceptibility to microbial proliferation in this species [6, 23]. El-

evated concentrations of putrescine and cadaverine in fresh S. 

senilis further indicate active amino acid decarboxylation, 

which can compromise product quality and increase intoxica-

tion risks if storage and handling conditions are inadequate 

[23]. In contrast, fresh oysters exhibit higher free fatty acid 

levels, suggesting greater lipid hydrolysis and sensitivity to 

oxidative processes, even though their overall lipid content re-

mains low. These differences likely reflect inherent metabolic 

and physiological traits, as well as species-specific interac-

tions with environmental conditions and microbial communi-

ties [14]. Despite these variations, histamine levels remain low 

in both species, indicating limited immediate risk, although 

continuous monitoring remains essential given its well-docu-

mented toxicity. 

5.4. Microbiological Safety and Limitations of 

“Improved” Processing 

Microbiological analyses reveal substantial variability in 

sanitary quality depending on processing method and produc-

tion site. While most artisanal and improved products comply 

with regulatory standards, significant non-compliance is ob-

served for Escherichia coli in some improved-processed prod-

ucts, particularly those originating from Niodior. E. coli con-

centrations reaching up to 1.2 × 10⁴ CFU/100 ml exceed rec-

ommended thresholds and indicate fecal contamination or in-

adequate hygienic control during processing [10, 24]. These 

results demonstrate that improved processing technologies do 

not automatically guarantee food safety. Inadequate thermal 

treatment, cross-contamination during handling, or insuffi-

cient hygiene practices may offset the expected sanitary ben-

efits of technological upgrades [11]. In contrast, samples from 

Falia exhibit better microbiological quality, suggesting that lo-

cal practices, operator training, and strict adherence to critical 

parameters such as time, temperature, and hygiene play a de-

cisive role in determining product safety. The term “improved” 

may therefore create a false sense of security if not supported 

by standardized protocols, effective monitoring, and continu-

ous quality control. 

5.5. Chemical Contamination and Implications 

for Sustainable Valorization 

Heavy metal analyses indicate generally low concentrations 

of mercury, cadmium, lead, aluminum, and selenium in both 

fresh and processed bivalves, with levels remaining below in-

ternational regulatory limits [13, 24]. These findings suggest 

limited chemical contamination at the studied sites, consistent 

with conditions typically observed in lightly industrialized 

coastal environments. However, given the bioaccumulative 

nature of certain metals and increasing anthropogenic pres-

sures on coastal ecosystems, regular monitoring remains es-

sential to ensure long-term consumer safety [14]. 

From a broader perspective, the high nutritional density 

combined with low chemical contamination underscores the 

strong potential of processed bivalves as affordable, locally 

available protein sources. When properly processed and mon-

itored, S. senilis and C. tulipa can contribute meaningfully to 

food security and nutritional resilience in West African coastal 

communities [25, 26]. Nevertheless, this potential can only be 

fully realized through the standardization of processing meth-

ods, regulation of salting practices, and strengthening of hy-

giene training and quality control throughout the value chain. 

6. Conclusions 

This study shows that processing methods strongly influ-

ence the nutritional quality and sanitary safety of Senilia seni-

lis and Crassostrea tulipa from the Saloum Delta. Dried prod-

ucts, whether artisanal or improved, exhibit higher nutritional 

density than fresh bivalves, particularly in terms of protein and 

essential minerals, confirming their potential as valuable food 

resources. However, excessive sodium levels in artisanal 

products and microbiological non-compliance observed in 
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some improved-processed samples highlight the need for bet-

ter control of processing practices. Heavy metal concentra-

tions remained below international regulatory limits, indicat-

ing low chemical risk. Overall, these findings emphasize the 

importance of standardizing processing methods and strength-

ening hygiene practices to sustainably enhance the nutritional 

and economic value of bivalves in West African coastal com-

munities. 

Abbreviations 

ART Artisanal Processing 

AML Improved Processing 

FR Fresh Products 

FFA Free Fatty Acids 

TVN Total Volatile Nitrogen 

TBN Total Basic Nitrogen 

EV Energy Value 

PC Protein Content 

LC Lipid Content 

CC Carbohydrate Content 

CFU Colony Forming Units 

SRA Sulfite-Reducing Anaerobes 
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