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Risk Assessment of Dietary Exposure to Methylmercury in Aquatic Animal 

Products in Chinese Population 

 (Overview) 

China is one of the world's largest producers, users, traders and emitters of 

mercury, and the amount of mercury used and emitted continues to increase. Mercury 

can be ingested through air, water, and food. Available studies show that for the 

general population, the main exposure pathway for mercury (including total mercury 

and methylmercury) is dietary intake. Long-term chronic mercury exposure can cause 

adverse effects to multiple organs and systemｓincluding the liver, kidneys, brain and 

neurological, cardiovascular, immune, and motor systems. Methylmercury can 

damage the central nervous system through the blood-brain barrier and can enter fetal 

brain tissue through the placenta, causing neurodevelopmental damage. The national 

food risk monitoring data suggest the exposure of total mercury and methylmercury in 

food may cause health risks to Chinese residents. 

The National Experts Committee for Food Safety Risk Assessment carried out 

risk assessment of dietary exposure to methylmercury in aquatic animal products in 

China, with the aim of providing a scientific basis for the revision of the mercury 

content limits for foods. 

1. Assessment Data and Methods 

This report is a section on the assessment of methylmercury in dietary aquatic 

animal products for the Chinese population aged 3 years and older. The mercury 

concentration in food used for the assessment was obtained from the National Food 

Safety Risk Monitoring from 2010-2014, and the food consumption data were 

obtained via a 24-hour dietary recall method throughout three non-consecutive days in 

a Chinese National Food Consumption Survey in 2014. A deterministic assessment 

model was used in this exposure assessment to evaluate the mean dietary 

methylmercury exposure of people aged 3 years and above and all age-sex groups in 

China, as well as the exposure of high consumers (P95 of exposure, the same below) 

and related health risks. In addition, Guangdong and Heilongjiang provinces were 

selected to represent the areas of consumption of marine and freshwater aquatic 



 

2 
 

products, respectively. Health risk assessment of methylmercury exposure in people 

aged 3 years and above was conducted in representative areas. 

2. Assessment Results 

2.1 Methylmercury content in aquatic animal products 

To conservatively estimate methylmercury exposure, data that measured only 

total mercury were converted to methylmercury using a 100 percent ratio with 

reference to the assumption made by the Codex Alimentarius Commission (CAC) that, 

for methylmercury limit establishment, all mercury in fish is regarded as 

methylmercury. A total of 17,621 data on mercury content in aquatic animal products 

included in this assessment were analyzed, with a detection rate of 71.9% and a 

mercury content range from "not detected" to 3.76 mg/kg; the mean value was 0.027 

mg/kg and the median value was 0.011 mg/kg, with a positively skewed distribution. 

The top 3 aquatic animal products with the highest mean mercury content were 

freshwater fish (0.034 mg/kg), marine fish (0.031 mg/kg), and freshwater crab (0.028 

mg/kg). 

2.2 Assessment of dietary exposure to methylmercury in aquatic animal products 

2.2.1 Ages 3 and above 

The average weekly exposure to dietary methylmercury from aquatic animal 

products for people aged 3 years and above in China was 0.177 μg/kg BW, accounting 

for 11.1% of the provisional tolerable weekly intake (PTWI, 1.6 μg/kg BW); the P95 

of exposure was 0.641 μg/kg BW per week, accounting for 40.1% of PTWI. When 

analyzed by different age-sex groups, the highest dietary exposure to methylmercury 

in aquatic animal products was found in the 3- to 6-year-old age group, with mean 

weekly exposure and P95 of exposure at 0.272 μg/kg BW (17.0% of PTWI) and 1.014 

μg/kg BW (63.4% of PTWI), respectively. The main source of methylmercury 

exposure for people aged 3 years and older is freshwater fish, followed by marine fish. 

Among consumers1 aged 3 years and older, the average weekly exposure to 

methylmercury was 0.280 μg/kg BW, accounting for 17.5% of the PTWI, while the 

                                                             
1 The consumption population refers to the subpopulation that has consumed a particular food or a specific type of 

food that is of concern for the consumption survey data in this assessment. 



 

3 
 

P95 of exposure was 0.753 μg/kg BW per week, accounting for 47.1% of the PTWI. 

When analyzed by different age-sex groups, the highest exposure to methylmercury 

was found in the 3- to 6-year-old age group,of consumers of animal fish products, 

with mean weekly exposure and P95 of exposure at 0.440 μg/kg BW (27.5% of the 

PTWI) and 1.170 μg/kg BW (73.1% of the PTWI), respectively. 

2.2.2 Consumers from representative areas 

The average weekly exposure to methylmercury in the representative areas of 

consumption of marine products was 0.460 μg/kg BW, accounting for 28.7% of the 

PTWI, and the P95 of weekly exposure was 1.078 μg/kg BW, accounting for 67.4% 

of the PTWI. The average weekly exposure of methylmercury in the representative 

areas of consumption of aquatic animal products was 0.468 μg/kg BW, accounting for 

29.3% of the PTWI; the P95 of weekly exposure was 1.079 μg/kg BW, accounting for 

67.4% of the PTWI, whereas the P95 of methylmercury exposure in the 7-12 years 

age group exceeded the PTWI (103.6% of the PTWI). 

The average weekly exposure of methylmercury in the representative areas of 

consumption of freshwater products was 0.390 μg/kg BW, accounting for 24.4% of 

the PTWI; the P95 of weekly exposure was 1.217 μg/kg BW, accounting for 76.0% of 

the PTWI, whereas the P95 of methylmercury exposure in the 3-6 years old group 

exceeded the PTWI (138.2% of PTWI). The average weekly exposure of 

methylmercury in the representative areas of consumption of aquatic animal products 

was 0.551 μg/kg BW, accounting for 34.4% of the PTWI; the P95 of weekly exposure 

was 1.451 μg/kg BW, accounting for 90.7% of the PTWI, whereas the P95 of 

methylmercury exposure in the 3-6- and 7-12-years old groups exceeded the PTWI, 

which were 151.5% and 103.9% of PTWI, respectively. 

3. Conclusions and Recommendations 

(1) The average dietary exposure to methylmercury from aquatic animal products 

and the P95 of exposure of all age-sex groups in China aged 3 years and above did not 

exceed the recommended health value, and the risk of methylmercury exposure due to 

the consumption of aquatic animal products to the health of Chinese residents was at 

an acceptable level. Freshwater fish is the main source for methylmercury exposure 
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among aquatic animal products, followed by marine fish. This assessment 

overestimated the methylmercury level in freshwater fish to some extent by 

converting total mercury to methylmercury at 100%. However, given that the average 

consumption of freshwater fish is the highest among all types of aquatic products and 

that there are geographical differences in the mercury levels of freshwater fish in 

different regions, regional methylmercury contamination of freshwater fish cannot be 

ignored. 

(2) In representative consumption areas of aquatic animal products, the mean 

exposure of methylmercury for the total population aged 3 years and above and the 

consumers did not exceed the recommended health value. However, the P95 of 

exposure to methylmercury for the consumers of aquatic animal products under 12 

years of age exceeded the recommended health value and given that the conversion of 

total mercury to methylmercury at 100% in this assessment is an obvious overestimate, 

further assessment with more precise data is needed. 

This assessment has some uncertainties affecting the results due to information 

and data, and the possible effects of these uncertainties should be considered in the 

application. 




