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Abstract 

This study assessed the lead concentrations in Katelysia hiantina and assessed whether shell size influences the 

accumulation of lead within Katelysia hiantina. The bivalve mussels were obtained in selected markets in Metro Manila, and 

the shells were measured for length, width, and soft tissues acid digested.  Regression analyses on the shell size and total 

lead content of the soft tissues were determined. Results showed that all the bivalves had lead concentrations that were 

below the permissible limits. Varied lead concentrations were observed in the markets studied but were not significantly 

different (P > 0.05). A significant relationship (r2 = 0.05; P < 0.05) exists between the shell lengths and the total lead content 

of the Katelysia hiantina soft tissues. Continuous monitoring of metal accumulations in edible bivalves sold in markets 

should be conducted to ensure to safeguard the general public’s welfare.   
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Introduction 

 Over the years, studies concerning the persistence of 

heavy metal pollution have been prevalent especially on its 

damaging effects.  In the Philippines, such concerns have 

brought in researchers to study the occurrence and 

persistence of heavy metals in the environment, 

particularly in the foodstuff that we put on our tables. 

Bivalves are one of the most commonly harvested and 

consumed shellfish. It is a good supply of meat, 

macronutrients, and micronutrients.  Apart from being a 

food source, bivalves are organisms that have the ability to 

monitor environment conditions, especially because they 

are good bioindicators of pollution (Hamed and Emara, 

2006). Currently, the contamination of shellfish by heavy 

metals, particularly lead emanating in the environment, has 

spur concerns among the general populace. The persistence 

of heavy metals in the environment, particularly in aquatic 

organisms, brought about risks to people who consume this 

contaminated foodstuff, because it increases health risks 

(Moloukhia and Sleem, 2011), particularly because long-

term exposure to lead can be toxic. A number of reports 

have indicated that the metal accumulation in these 

organisms varies depending on the organism’s age and 

body size (Otchere et al., 2003). There are conflicting 

results indicating that the metals accumulated in the 

organisms’ bodies are influenced by body size and growth 

rate (Yusof et al., 2004), whereas there are those (Yap      

et al., 2009) that indicate that length does not influence 
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metal accumulation. Instead, it depends on the uptake and 

elimination rates of the organisms (Moloukhia and Sleem, 

2011).   

 A paucity of information pertaining on the heavy 

metal contents of edible bivalves purchased from markets 

is available. With these concerns, this study aims to assess 

the lead concentrations of bivalves, particularly Katelysia 

hiantina, obtained in selected markets in Metro Manila and 

assess whether the body size of this organism influences 

the lead content of the soft tissues of Katelysia hiantina. 

Results of this study are vital, as they provide baseline 

information on the lead contents of Katelysia hiantina sold 

in local markets in Metro Manila. Likewise it provides 

information on the level of contamination present and the 

potential risk to the consumers. 

Materials and Methods 

Three selected major markets in Metro Manila 

selling shellfish were identified as the study areas. Table 1 

shows the coordinates of the markets identified. Katelysia 

hiantina was the edible bivalve that was used in this study, 

as this bivalve is locally available and is representative in 

all the local markets in Metro Manila. About 0.5 to 1 kg of 

the edible bivalves was purchased, depending on the 

availability of the shellfish in the selected major markets.  

Table 1. Selected shellfish major market in Metro Manila 

Market Coordinates 

1 14°32’42”N, 120°59’13” E 

2 14°36’0”N, 120°58’0” E 

3 14°34’44” N, 120°59’35” E 

 

 All purchased samples were stored under 4°C and 

immediately brought in the laboratory. In the laboratory, 

the samples were washed, measured for their shell length 

(mm) and shell width (mm), and weighed (g). The bivalves 

were shucked, and soft tissues were obtained using 

stainless steel instruments following the methods of Fang 

et al. (2001). Only the soft edible tissues were processed 

for metal analysis. All soft tissues obtained from the 

bivalves obtained from the markets were ash, and the wet 

digestion method was used in the analysis for total lead 

content following the Standard Procedures of FAO (1976) 

before using the Shimadzu AA-6300 atomic absorption 

spectrophotometer (Shimadzu Scientific Instruments, Inc., 

Kyoto, Japan). Appropriate controls and standards and 

calibration curves were prepared for the variable tested in 

the bivalves examined.   

 Results of the bivalves tested for lead were analyzed 

for significant differences on the lead content of the 

bivalves sold in the selected major markets around Metro 

Manila using the analysis of variance. The test indicating 

P<0.05 could be a reason to indicate that the difference 

between the markets was significant. Shell length and shell 

width were linked with the total lead concentrations in 

Katelysia hiantina through a multiple linear regression 

analysis. The model equation that was developed followed 

a regression relationship: Y = α + βX, where Y is the total 

lead concentrations, α is the intercept parameter, β is the 

slope parameter, and X is the body size measurements 

(shell width and shell length). The developed linear model 

suggests that every increase in the body size 

measurements, no matter how small, results in an 

incremental increase in the total lead concentrations of 

Katelysia hiantina. The criterion used a fixed preset α (for 

entry set, α = 0.05; for removal set, α = 0.10). A stepwise 

regression procedure was used in building the model. The 

linear model was developed, and all statistical analyses 

were performed using IBM SPSS software. 

Results and Discussion 

 A total of 90 Katelysia hiantina were obtained from 

all three major markets in Metro Manila. Of which, 19 
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bivalves were obtained in study site 1, 21 in study site 2, 

and 50 in study site 3.  The mean  SEM shell length and 

shell width of Katelysia hiantina obtained in each market 

are shown in Table 2. The mean  SEM of the shell length 

and shell width of all Katelysia hiantina examined in all 

major markets in Metro Manila were 28.96  0.44 mm and 

36.30  0.47 mm, respectively. 

Table 2. Body size of Katelysia hiantina obtained in the 

selected major markets in Metro Manila 

Study 

Sites 

Shell length 

 (mean  SEM, mm) 

Shell width  

(mean   SEM, mm) 

1 24.21  0.45 35.05  0.58 

2 32.19  0.91 37.43  0.82 

3 29.40  0.46 36.30  0.73 

 

 All the Katelysia hiantina soft tissues examined 

showed lead concentrations. The mean  SEM lead 

concentration is 0.012  0.001 μg g-1 wet weight. The lead 

concentrations in the soft tissues of Katelysia hiantina 

examined showed significant variations between the study 

sites where they were obtained. Table 3 shows the lead 

contents of the soft tissues obtained from the selected 

major markets in Metro Manila.  

Table 3. Total lead concentrations (μg g-1 wet weight) of 

the Katelysia hiantina soft tissues obtained in the selected 

major markets in Metro Manila 

Study 

Sites 

Total lead concentrations 

(μg g-1 wet weight; mean    SEM) 

1 0.008  0.003 

2 0.020  0.004 

3 0.011  0.002 

 

 The highest lead concentration in the soft tissues of 

Katelysia hiantina was evident in study site 2, and the 

lowest was in study site 1. Significant differences on the 

lead concentrations on the soft tissues of the bivalves exist 

across the major markets examined (F = 4.35, P = .00). 

Despite the differences in the lead concentrations present 

in the soft tissues of Katelysia hiantina, all the bivalves 

examined were found to be below the permissible limits set 

at 1 μg g-1 wet weight (FAO and WHO). These findings 

indicate that the levels of lead in the edible bivalve are 

within the safe level for human consumption. The body 

size, particularly shell length and shell width, was 

investigated with its relation to the total lead concentration 

of the soft tissues of Katelysia hiantina. The predictive 

model equation plots total lead concentration (Y) versus the 

body size (shell length) as follows: Y = -0.012 + 0.217X (r2 

= 0.047, P = .040). No significant relation between the 

shell width and the total lead concentration of the soft 

tissues of Katelysia hiantina was evident.  

 This study was cross-sectional in nature and is 

limited in terms of assessing the total lead content of the 

soft tissues of the bivalve commonly sold in major markets 

in Metro Manila. Results of our study showed that all of 

the soft tissues of Katelysia hiantina examined were 

contaminated with lead. However, the amounts of lead 

detected in the soft tissues were way below the threshold 

limit set in bivalve molluscs in the selected major markets 

in Metro Manila. The varied differences in the total lead 

concentrations were observed in the bivalves examined 

across the markets where these bivalves were purchased 

and obtained. Higher total lead concentrations were evident 

in study site 2. In our observation, the bivalves we obtained 

in study site 2 were relatively bigger than those obtained in 

study sites 1 and 3. We attributed the higher total lead 

concentrations in the soft tissues to the body size of the 

bivalves obtained. This result is supported by the 

regression analysis that we did where we found that the 

body size, particularly shell length of the bivalve, 

contributes to the total lead concentration of the organism.  

Studies (Otchere, 2003; Wallace et al., 2009) have 
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indicated that the bigger the body size of the organism, the 

more likely it is to accumulate metals present in the 

environment. 

Conclusion 

 The present study reports heavy metal 

contamination, particularly lead, in the edible bivalves 

available in the selected major markets in Metro Manila.  

In general, the molluscs purchased had low total lead 

contents and were found to be below the regulatory limits. 

The total lead concentrations in the soft tissues of Katelysia 

hiantina have been shown to be related to body size, 

particularly shell length.  Bigger individuals indicate that it 

is more likely to accumulate lead in the environment.  

Other factors that may influence the metal accumulation 

within the organism should also be explored and studied.  
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