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METHOD VALIDATION OF HEAVY METAL (As, Cd, Hg and Pb) ANALYSIS
IN SEAFOOD AND PRODUCTS

Dave P. Briones, Zailla P. Flores, Rosemarie J. Dumag and Teresita R. Portugal

Background:  
Seafood like fish is a healthy food because of its nutritional benefits related to its proteins of high biological 
quality, desirable lipid composition, valuable mineral compounds, and vitamins. However, seafoods and 
products poses health risk as they may contain heavy metals because of the extent/nature of pollutant in 
their habitat. Validated method of analysis is very important in any analytical procedures and its use ensures 
the quality of data generated. 

Objectives: 
The general objective of the study is to validate a method for analyzing heavy metals (As, Cd, Hg and Pb) 
in seafood and products. Specifically it aimed to: a) prepare in-house food reference materials (b) validate 
methods of analysis of heavy metals (As, Cd, Hg and Pb) with the following parameters: accuracy, precision 
(within a day and between days), linearity, LOD, LOQ, and interference/specificity, and (c) analyze moisture 
and heavy metal contents of 12 seafood and products. 

Materials and Methods: 
Seafood and products were collected from 4 wet markets and 1 supermarket in Metro Manila. Validation 
method of heavy metals followed the AOAC Guidelines for Single Laboratory Method Validation. FAPAS 
T0774 canned fish and CRM Dorm-3 Protein fish were used as quality control test material. AOAC methods 
were used for moisture (952.08A) and heavy metals (999.10) analyses. Heavy metal analysis involves 
digestion of sample with acid and quantified using AAS-equipped with graphite furnace atomizer (for As, Cd 
and Pb) and mercury vapor analyzer (for Hg). 

Results: 
Canned tuna and fresh oyster were prepared as in-house food reference materials. Mean correlation 
coefficients for heavy metals detection were between 0.99943 - 0.99977. Mean limit of detections were 
0.3470 ppb, 0.1043 ppb, 1.8099 ppb, and 0.2970 ppb for As, Cd, Hg, and Pb, respectively. Horwitz Ratio 
was used for the test of method precision. The data showed that the method precisions are less than 
the acceptable value (<2). For As, Cd, and Hg, measured reference materials were within the consensus 
concentration ranges (As: 215-474 ppb; Cd: 1.45-3.72 ppb and; Hg: 11.2-28.7 for FAPAS T0774 canned fish 
and 322- 422 ppb for CRM Dorm-3 fish protein). Spiking method using standard solution was used for Pb 
analysis because FAPAS T0774 canned fish has no consensus value range for Pb. Percentage recoveries 
for canned fish, dried shrimp, and oyster samples were 87%, 89% and 97%, respectively. Dried anchovy 
gave the lowest % moisture with 17.9 and squid showed the highest % moisture with 87.4. Highest levels of 
As, Cd, Hg and Pb were found in dried Indian sardine (9.282 ug/g), and dried anchovy (0.273 ug/g, 0.154 
ug/g, and 0.208 ug/g), respectively. On the other hand, lowest levels were found in tilapia (0.044 ug/g), 
shrimp (0.0003 ug/g), canned sardine 1 (0.007 ug/g), and mussel (0.028 ug/g), respectively. 

Conclusion: 
Validation data showed that the methods of analysis for heavy metals (As, Cd, Hg and Pb) are fit for 
intended use. 

Recommendation: 
The heavy metal contents of seafood and products can be used to assess heavy metal dietary exposure of 
Filipinos.


