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ABSTRACT 

The study determined the level of lead and chromium concentration of some bivalves, Anadara granosa (Litub), 

Anadara transversa (Punao), Mercenaria mercenaria (Burnai), and Perna Viridis (Tahong)found in the coastal 

areas of Puerto and Tagoloan, Misamis Oriental,Philippines.It also aimed to compare the average 

concentration of these metals with the safety level of concentration set by Food and Agriculture Organization, 

FAO (1.0 ppmfor Pb), and by the Department of Environment and Natural Resources, DENR ( 0.5 ppmfor Cr). A 

comparative relationship between the average concentration of these two metals among the different bivalve 

samples was also determined and between the two placeswhere the samples were taken. 

The collection of data was done using the Atomic Absorption Spectroscopy Method and the analyses of the 

results of lead and chromium concentration for each type of bivalve and from each sampling sites was 

determined and subjected to  one-sample t-test, one-way ANOVA, and the Pearson Correlation.  

Results showed that the bivalve sample that contained high levels of metal concentration, which exceeds the 

tolerable limit set by FAO, was the lead concentration of Mercenaria mercenaria(Burnai) in the coastal area of 

Puerto and the Lead (Pb) concentration of all the bivalve samples obtained from the coastal area of Tagoloan.  

The bivalve samples; Perna Viridis (tahong) in Puerto and Anadara transversa (Punao) in Tagoloan showed 

exceedingly high values of Chromium(Cr)concentration as compared to the tolerable limit set by DENR. The 

degree of contamination was statistically significant at 0.05 levels. 

Furthermore, results revealed that there was a positive correlation of the accumulation of Lead (Pb) and 

Chromium (Cr) concentrations among the bivalve samples between the two sampling sites, Puerto and Tagoloan 

in Misamis Oriental, Philippines. 
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I. INTRODUCTION 

 

Throughout the history, bivalves have been one of the most important marine species to humanity. These species 

has been used for jewelry, decorations, and most especially for food.Bivalves belong to the class bivalvia or 

Pelecypoda, which means hatched-shaped foot; and are mostly marine dwellers, although some are abundant in 

brackish and freshwaters [1]. A bivalve breathes by circulating water within its shell, which brings in oxygen. As 

the water leaves the shell, it carries with it carbon dioxide and other wastes. Some bivalves have a siphon, in 

which water enter and leaves through. Because of an increased population and a need for human consumption, 

the demand for shellfish as food increased.  These types of mollusks have an open circulatory system, which is 

continually exposed to contaminants. These pollutants may directly interact with haemocytes that are involved 

in the oysters’ defense system [2]. 

According to Lenntech Water Treatment [3], bivalves usually feed on food obtained through the circulating 

water, which contains tiny particles of plants and animals. The gills collect this matter and move it toward the 

mouth. Some bivalves are suspension feeders and others are deposit feeders.  In some aspect, bivalves move by 

using a strong foot that pulls along the bottom or helps to burrow in the sand or mud. Others spin a strong thread, 

called a byssus, use to anchor to rocks and to other objects. Others move by clapping their two valves together 

and ejecting water from the back of their shells [3]. 

 

Marine lives gets its oxygen and food from water that has enough nutrients. A number of researches [4], [5], [6], 

[7] pointed out significant heavy metal concentration on the marine foods being studied. The need for good 

water quality implies that harmful substances (pollutants) are not present in the water, but the needed substances 
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(oxygen, nutrients). If the quality of water for marine dwellers is contaminated then the quality of food will have 

an effect to the consumers. 

 

II. MATERIALS AND METHODS  

 

The digestion of fresh samples was based on the method established by the Association of Official Chemist 

(AOAC) International and the samples were analyzed in triplicates (3) for each sampling period. The bivalve 

samples were collected in the two sampling sites, along the coastal areas of Puerto and Tagoloan (Figure 1). The 

sampling for each type of bivalve was conducted three times during the study period of about three months. The 

analysis for the determination of heavy metals present in the samples was done at Mindanao University of 

Science and Technology, Chemistry Laboratory. The analysis made used of the available instruments, chemicals, 

and facilities found in the said laboratory (Figure 2). The collected samples were dried and charred on a furnace, 

using an ash less filter paper before analyses. Using a standard solution, the values of Lead and Chromium were 

determined through the Atomic Absorption Spectroscopy (AAS). The ppm values of the heavy metals present on 

the selected sample species of bivalves in all sampling periods were subjected to statistical analyses. The 

schematic diagram of how the research was done is shown in the figure. 

 

 

III. RESULTS AND DISCUSSIONS.  

 

The average Lead (Pb)concentration (Table 1) ofMercenaria mercenaria (Burnai),Anadara granosa(Litub) and 

Perna Viridis(Tahong) from Puerto range from 0.81 ppm – 1.26 ppm while that of Mercenaria mercenaria 

(Burnai),Anadara granosa(Litub), and Anadara transversa(Punao) from Tagoloan range from 1.23 ppm – 1.95 
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ppm. From the values, it shows that only Mercenaria mercenaria (Burnai) in Puerto and all the bivalves in 

Tagoloan showed an exceeding value of more than 1 ppm set for Lead (Pb) concentrations, which means that 

Anadara granosa (Litub) and Perna Viridis (Tahong) from Puerto are still below the tolerable limit and are safe 

for consumption. However, the t-test results in Table 2 showed that only the bivalves from Tagoloan were 

statistically significant in terms of Lead (Pb) concentration compared to the tolerable limit set by Food and 

Agriculture Organization. One-way ANOVA result in Table 3 with an F-ratio of 9.764 at p<.003 pointed out the 

significance of the result. 

Table 1. Average Means of Lead (Pb) on Bivalves at different sampling sites in ppm. 

Bivalves Puerto Tagoloan 

 Means SD Means SD 

Mercenaria mercenaria (Burnai) 1.26* 0.44 1.23* 0.29 

Anadara granosa (Litub) 0.82 0.31 1.57* 1.86 

Perna Viridis (Tahong) 0.81 0.25   

Anadara transversa (Punao)   1.95* 0.30 

Table 2. T-test of the Average Means of Lead (Pb) on Bivalves at different sampling sites 

Place Bivalves T-value P-value 

Puerto Mercenaria mercenaria (Burnai) 1.22 0.3483 

Anadara granosa (Litub) 0.83 0.4926 

Perna Viridis (Tahong) 1.86 0.2039 

Tagoloan Mercenaria mercenaria (Burnai) 21.29 0.002* 

Anadara granosa (Litub) 11.79 0.0071* 

Perna Viridis (Tahong) 7.03 0.0196* 

*statistically significant at 0.05 

Table 3. Univariate Analysis for Lead (Pb) Concentration 

Source Type III Sum of 

Squares 

df Mean Square f Sig 

Place Hypothesis 1.152 1 1.152 9.764 0.003* 

Error 5.544 47 1.18 

On the other hand, the Chromium (Cr) concentration (Table 4) of bivalves from Puerto and Tagoloan range from 

1.27-2.74 ppm and 1.26-3.17 ppm respectively. From the values of the average Chromium (Cr) concentration of 

all bivalves in both Puerto and Tagoloan, it shows that all the bivalves showed a concentration higher than the 

tolerable value of .5 ppm set by DENR. Table 5 further showed t-test values with a significant difference of the 

concentration ofPerna Viridis(Tahong) in Puerto and Anadara transversa(Punao) in Tagoloan.  The values 

were statistically significant as compared to the tolerable limit set by DENR. The F-ratio value of 0.116 at 

p< .735 signifies that the high value of the Chromium (Cr) concentrations in all bivalves of both Puerto and 

Tagoloan has no significant difference.    .  
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Table 4. Average Means of Chromium (Cr) on Bivalves at different sampling sites in ppm. 

Bivalves Puerto Tagoloan 

 Means SD Means SD 

Mercenaria mercenaria (Burnai) 2.54* 0.96 1.26* 0.98 

Anadara granosa (Litub) 1.27* 0.89 2.79* 0.90 

Perna Viridis (Tahong) 2.74* 0.68   

Anadara transversa (Punao)   3.17* 0.46 

Table 5. T-test of the Average Means of Chromium (Cr) on Bivalves at different sampling 

sites 

Place Bivalves T-value P-value 

Puerto Mercenaria mercenaria (Burnai) 0.004 0.9672 

Anadara granosa (Litub) 1.43 0.2884 

Perna Viridis (Tahong) 12.27 0.006* 

Tagoloan Mercenaria mercenaria (Burnai) 1.61 0.2434 

Anadara granosa (Litub) 3.97 0.0680 

Perna Viridis (Tahong) 6.56 0.0224* 

*statistically significant at 0.05 

Table 6. Univariate Analysis for Lead (Pb) Concentration 

Source Type III Sum of 

Squares 

df Mean Square f Sig 

Place Hypothesis 0.124 1 0.124 0.116 0.735 

Error 50.403 47 1.072 

Table 7.Pearson Correlation of the average ppm values between Lead (Pb) and Chromium (Cr) 

from Puerto and Tagoloan sampling sites 

 

Pb 

 

Pearson Correlation 

Lead (Cr) Chromium (Cr) 

1.000 0.436*** 

Sig. (2-tailed)  0.001 

N 54 54 

Cr Pearson Correlation 0.436*** 1.000 

Sig. (2-tailed) 0.001  

N 54 54 

***Correlation is significant at the 0.01 level (2-tailed) 

The nonsignificance among the values of Lead (Pb) and Chromium(Cr) concentration between Puerto and 

Tagoloan with values greater than the tolerable value set by FAO and DENR poses risk to the dwellers and 

settlers along the seashores that depends solely on these bivalves for food. 
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Furthermore, Pearson’s correlation in Table 7 showed that there was a direct relationship of the concentrations 

of lead and chromium between the two places, Puerto and Tagoloan. The positive relation points to the fact that 

regardless of the place of source of these bivalves, accumulation of these heavy metals is directly proportional 

among bivalves. 

From the summary of findings, one can therefore conclude that there was a significant difference in lead (Pb)and 

chromium (Cr) concentration for some specific bivalves in Puerto and in Tagoloan.   

The average lead (Pb)concentration of theMercenaria mercenaria(Burnai) samples in Puerto; andMercenaria 

mercenaria(Burnai),Anadara transversa(Litub) andAnadara transversa(Punao) samples in Tagoloan were found 

to be higher than the tolerable limit set by Food and Agriculture Organization that is 1 ppm. Moreover, the 

average lead (Pb) concentration ofMercenaria mercenaria(Burnai), Anadara transversa(Litub) and Anadara 

transversa(Punao) samples in Tagoloan are statistically significant to cause harm to the consumers based on the 

values[8]. 

Likewise, the average chromium concentration of all samples of bivalve in both areas, Puerto and Tagoloan was 

found to be significantly higher than the tolerable limit that is 0.5 ppm set by DENR Moreover, the average 

concentration of chromium for all samples in the two sampling sites is statistically significant for Perna 

Viridis(Tahong) in Puerto andAnadara transversa(Punao) in Tagoloan. The result of the univariate analysis does 

not point a difference of the values for Chromium (Cr) indicating a threat to the consumers in term of chromium 

assimilation to the body. 

Finally, the positive relationship of the concentrations of Lead (Pb) and Chromium (Cr) of all bivalve 

samples between Puerto and Tagoloan provide the consumers a warning signal that regardless of 

sampling sites there is a direct relationship in the concentration of Lead and Chromium. 

In the light of the above conclusions, it is recommended that an annual year round monitoring of Lead and 

Chromium concentration of different bivalve samples must be done especially those from the shores near 

operating industries. Aside from Pb and Cr, determination of other metals such as mercury (Hg), and cadmium 

(Cd), shall be done to assess further the total safety of bivalve species, for these contaminants are most likely to 

occur in the environment. With some limitations using gravimetric method, utilization of other methods, which 

can detect trace elements, are recommended for future studies to confirm the result. Moreover, a more 

comprehensive and extensive study should also be done to determine the Lead and  Chromium concentration 

on bivalve samples in other sampling sites especially in the shores of Cagayan de Oro City and Misamis 

Oriental. Finally, a study on the heavy metals contamination for bivalves and its relationship with the tides can 

also be another venue for research and the possible mitigating measures to solve heavy metals contamination 

along the shores of Macajalar Bay, Philippines. 
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