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Risk Assessment of Dietary Exposure to Total Mercury in Chinese Population 

 (Overview) 

Mercury (Hg) is a heavy metal element widely found in nature and can be 

released into the environment through natural processes or anthropogenic activities, 

etc. It exists in three forms: elemental mercury, inorganic mercury and organic 

mercury. The exposure pathways of mercury in humans include air, water, food, etc., 

and food is the main exposure pathway for the general population. Mercury is not an 

essential element in the human body, and long-term chronic mercury exposure can 

cause adverse effects in multiple organs and systems, including the liver, kidneys, 

brain and neurological, cardiovascular, immune, and motor systems. 

The International Programme on Chemical Safety (IPCS) of World Health 

Organization (WHO) lists mercury as one of the "10 chemicals of major public health 

concern". In 2010, the Joint FAO/WHO Expert Committee on Food Additives 

(JECFA) established a provisional tolerable weekly intake (PTWI) for inorganic 

mercury as 4 µg/kg BW, based on a benchmark dose lower limit (BMDL10, 0.11 

mg/kg BW/d, equivalent to 0.06 mg/kg BW/d of mercury) for relative kidney weight 

increase in male rats caused by mercury chloride. This health guideline value is 

applicable to the assessment of total mercury in foods other than fish and shellfish. 

Asia is the region that emits the most mercury to the atmosphere due to 

anthropogenic activities, and China accounts for about one-third of the global 

atmospheric mercury emissions, the highest in the world. Mercury that enters the 

environment can travel through natural cycles into the food chain. In recent years, 

national food safety risk monitoring data and other data suggest that mercury 

contamination in food is more common and the mercury content of certain types of 

food is high, suggesting that our residents may be at some risk. However, so far there 

is no risk assessment of the dietary mercury exposure for Chinese populations. To 

understand the risk of dietary mercury exposure of Chinese residents and to obtain 

background data on mercury exposure, the National Health and Family Planning 

Commission agreed to launch the priority assessment project "Preliminary Risk 

Assessment of Dietary Mercury Exposure of Chinese Residents" in 2014. 

Given that morphological analysis data for mercury, such as methylmercury, are 
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still limited, this assessment was conducted mainly for total mercury. The data of total 

mercury in foods were obtained from the national food safety risk monitoring from 

2010-2014, the data of food consumption were obtained via a 24-hour dietary recall 

method throughout three non-consecutive days in Chinese National Food 

Consumption Survey from 2010-2012, and the data of formula and complementary 

foods for young children were obtained from the national monitoring of children aged 

0-5 years and lactating mothers in 2013. Exposure assessments were conducted using 

point rating method that follow internationally accepted principles (see FAO/WHO 

"Environmental Health Criteria: Principles and methods for the risk assessment of 

chemicals in food") and exposure models for high consumers constructed by the 

China National Center for Food Safety Risk Assessment (CFSA); the mean dietary 

exposure to total mercury and exposure to high consumers for the whole population (2 

years and older) and for each sex-age group were evaluated. 

1. Total Mercury in Major Foods 

A total of 193019 data on total mercury in foods were included in this 

assessment, including 14 major categories and 62 minor categories of foods, 

excluding aquatic animal products. The mean content of total mercury in food was 

0.0063 mg/kg with a median of 0.0030 mg/kg, ranging from non-detected (ND) to 

7.2800 mg/kg, with a positively skewed distribution. The foods with higher average 

levels of total mercury were tea (0.0138 mg/kg), infant formula food (0.0112 mg/kg), 

mushroom and algae products (0.0106 mg/kg), poultry and livestock meat and 

products (0.0094 mg/kg), and eggs and egg products (0.0083 mg/kg). 

2. Dietary Exposure to Total Mercury 

The average weekly dietary exposure to total mercury for all population of China 

was 0.444 μg/kg BW, accounting for 11.1% of the inorganic mercury PTWI1 (4 μg/kg 

BW). When analyzed by sex-age group, the highest mean weekly dietary exposure to 

total mercury was found in the 2-6 years old group, at 0.847 μg/kg BW, accounting 

for 21.2% of PTWI. 

The dietary exposure to total mercury of high consumers (P97.5) was 1.050 

μg/kg BW per week for the whole population, accounting for 26.3% of the PTWI; 

                                                             
1 JECFA considers this value to be applicable to the assessment of total mercury in foods other than fish and 

shellfish. 
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when analyzed by sex-age group, the highest dietary exposure to total mercury of high 

consumers was 2.073 μg/kg BW per week for the age group of 2-6 years, accounting 

for 51.8% of the PTWI. 

Cereals and products, fresh vegetables, and livestock meat and products are the 

main food sources of total mercury for the whole population in China, accounting for 

36.0%, 32.3%, and 17.4% of total exposure to dietary mercury, respectively. 

3. Conclusions and Recommendations 

1) Available information shows that mercury in dietary(except for aquatic animal 

products) exists mainly in the form of inorganic mercury. Due to the limited of 

toxicological data pf inorganic mercury compounds, JECFA considered that it was 

more valuable to evaluate the health risk of dietary inorganic mercury using the 

available toxicological data of mercuric chloride. A PTWI of 4 μg/kg BW for 

inorganic mercury was established based on a BMDL10 of 0.11 mg/kg BW/d 

(equivalent to 0.06 mg/kg BW/d for mercury) relative kidney weight increase in male 

rats caused by mercury chloride. This value is used to assess the health risk of 

population exposure to total mercury through foods other than aquatic products. 

2) The mean dietary exposure and exposure of high consumers to total mercury 

in China (except aquatic animal products) accounted for 11.1% and 26.3% of PTWI, 

respectively. The average dietary exposure to total mercury of all sex-age groups 

ranged from 11.0% to 21.2% of PTWI, and the exposure of high consumers ranged 

from 22.9% to 48.6% of PTWI. The health risk of dietary exposure to total mercury is 

low for Chinese populations. 

3) Methylmercury is toxic to neurology and neurodevelopment, especially to 

neurological development of fetus and newborn. It is classified as group 2B (possibly 

carcinogenic to humans) by the International Agency for Research on Cancer (IARC), 

and methylmercury in aquatic animal products is an important source of dietary 

mercury exposure to residents. Therefore, it is recommended that the dietary mercury 

exposure risk of residents in China (especially those with high consumption of coastal 

fish) should be evaluated in combination with the exposure to methylmercury in 

aquatic animal products. 




