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Abstract 
The purpose of this work was to estimate the amount of mercury intake in the human body when consuming the most common food products. 

The samples were taken on the territory of Russia without reference to the manufacturer in accordance with the principle of random sampling. 
Samples of basic foodstuffs, agricultural products, freshwater and marine fish were taken. Freshwater fish were caught throughout the Volga River, 
and samples of the main commercial fish species were selected. The analysis was carried out by instrumental neutron activation analysis and 
atomic absorption spectrometry with “cold steam”. Based on this analysis, food products with the highest and lowest concentrations of mercury 
were identified. The amount of food consumed by a person at different income levels, and on average for the regions of Russia, was estimated. The 
daily intake of mercury into the human body with different diets was calculated and it was shown that 50-60% of the total mercury comes from fish 
consumption. The accumulation of mercury in the muscles of fish caught in the upper and middle reaches, and delta of the Volga River was estimated. 
The features of mercury accumulation in the muscles of pike, perch and bream were revealed. A comparison of the actual intake of mercury in the 
human body with a safe daily dose according to FAO and who, which showed that the intake of mercury during food consumption in Russia is within 
physiologically safe limits. At the same time, a constant and characteristic intake of ultra-low doses of mercury for the entire population of Russia 
has been identified, the long-term consequences of which have not been practically studied.

Keywords: Mercury; Ultra-low doses; Food; Diets; Freshwater and marine fish; Accumulation features; Human body; Intake

Introduction
Mercury refers to the number of elements constantly present in 

the environment and living organisms. It is a highly toxic, cumulative 
poison that affects the hematopoietic, enzymatic, nervous system 
and kidneys. 

The toxic effect of mercury is highly dependent on its chemical 
form. Inorganic salts of divalent mercury cause kidney dysfunction, 
while methyl mercury mainly impairs the peripheral and central  

 
nervous system. The excretion of mercury from the body is carried 
out in various ways, but very slowly: through the gastrointestinal 
tract (18-20%), the kidneys (40%), the salivary glands (20–25%). 
According to various estimates, the human body contains 10–15 mg 
of mercury [1-3]. 

FAO and WHO set a weekly safe dose of total mercury intake 
of 5μg, for every kilogram of human body weight, a toxic effect 
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occurs when 0.4 mg / day is taken. As for methylmercury, its toxic 
effect occurs when the intake of 3.3μg per 1 kg of body weight. At 
present, the effects of mercury on workers and the public in case of 
industrial emissions have been studied in considerable detail. This 
is usually an intense impact, localized in space, time and related to 
a limited circle of people. At the same time, there is a channel for the 
entry of mercury into the human body, which is no less important 
than industrial exposure: this is the intake of mercury with food 
consumed. Every day a person consumes an average of 1.2-1.8 kg 
of various foods. 

Each of these products contains a certain amount of mercury; 
therefore, the entry into the human body of low doses of mercury 
is widespread and applies to absolutely the entire population of 
Russia. Information on the level and amount of this release is almost 
completely absent, and there is also no monitoring of mercury 
concentrations in food. Given the fact that mercury is extremely 
slowly excreted from the body, the accumulation of this metal in 
various human organs is possible due to simple consumption of 

food. Therefore, the purpose of our research was to determine the 
concentration of mercury in the most typical food for Russia and 
to assess its level in the human body through the consumption of 
these products. Sampling was carried out from the retail network 
in the cities of the European and Asian parts of Russia. 

Sampling was carried out without reference to the manufacturer 
- the company in accordance with the principle of random sampling 
(just as in most cases, the purchase of products by the population). 
Samples of food, sea fish and seafood were selected in the retail 
network of years. Moscow, Podolsk, Kaluga, Gus-Khrustalny, 
Arkhangelsk, Sochi, Khanty-Mansiysk, Khabarovsk and Vladivostok. 
River fish was partly taken from the retail network, partially 
caught in the rivers of the European part of Russia –Oka, Moscow, 
Sturgeon, Volga and Akhtuba rivers. Each type of food was taken 
in a total of 5–20 samples. In total, about 1000 individual samples 
were selected. Food samples were taken in zip-lok plastic bags; in 
the case of long-term transportation, deep freezing was carried out 
at a temperature of -200°C (Table 1-3).

Table 1: Shows the concentration of mercury in staple foods. All concentrations of microelements are given based on the moisture content of the 
product. The data show that an increased concentration of mercury is characteristic of non-milled grains (wheat and rye), some by-products (lung and 
kidney), sea and river fish. 

Product, N is Number of Samples С Hg ±SD, mkg/kg (ppb)

Cereals, Bread Products, Sugar, Tea

Oats grain, n=10 5.3±2.2

Oats flakes, n=11 2±0.7

Buckwheat, n=12 2.9±0.7

Nordic millet flakes, n=5 4.2±2.2

Flakes, 4 cereals, n=4 4.2±2.5

Rice, n=12 3.3±1.1

Millet, n=6 2.6±1.2

Semolina, n=7 2.5±2.1

Rye grain, n=5 40±13

Flour rye, n=6 2.3±0.9

Rye bread, n=11 1.2±0.6

Wheat grain, n=7 71±22

Wheat flour, n=5 2.5±1.5

Bread wheat, n=9 2.1±1.7

Pasta, n=12 1.7±1.2

Sugar, n=15 1.5±0.8

Solt, n=13 2.3±0.9

Black tea, n=11 4.1±2.3

Ground coffee, n=9 0.9±0.5

Meat, Fish, Milk Products

Scar, n=9 11±2.9

Liver, n=13 3.5±2.3

Kidneys, n=11 93±46

Heart, n=17 9.3±2.5

Lung, n=7 105±56
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Beef meat, n=11 4.3±3.1

Pork meat, n=12 1.8±1.3

Eggs, n=12 2.0±0.6

Chicken meat, n=9 3.2±2.2

Turkey meat, n=11 2.9±1.4

Freshqwater fish, n=201 90±70*

Sea fish, n=118 101±97*

Cooked sausage, n=19 1.8±0.6

Sousages, n=13 2.4±0.9

Cheese, n=7 2.3±0.9

Dry cram, n=5 21±3.9

Dry milk, n=9 1.2±0.5

Milk, dairy products 0.8±0.3

Children fruit food, n=7 0.9±0.5

Children nutrition, milk mixture, n=8 3.4±0.6

Vegetables, Fruits, Mushrooms

Potatoes, n=63 2.2±1.3

Beets, n=24 5.1±3.2

Cabbage, n=22 7.8±4.3

Carrot, n=57 2.5±0.9

Garden radish, n=11 1.8±0.8

Radish, n=21 2.2±1.3

Eggplant, n=9 2.6±2.1

Tomatoes, n=26 1.7±1.2

Spinach, n=19 14±12

Corn, n=18 1.5±0.5

Onion, n=15 4.4±2.3

Garlic, n=9 2.8±2.2

Lettuce, n=24 2.5±1.8

Salat-kachan, n=10 6.2±2.1

Dill, n=20 1.3±0.8

Parsley, n=22 3.2±2.2

Fruits, n=32 1.8±0.9

Beans, n = 13 7.1±3.4

Lentils, n =5 3.5±2.4

Pea, n =5 3.1±2.3

Soy, n=6 5.5±3.5

Champignons, n=11 12±4.2**

Oyster mushroom, n=10 19±8.1**

Note: *The average value for all types of fish.

**Value for mushrooms. grown in agrofirm.

Table 2: Comparison of these data with MPC (Table 2) shows that in grain wheat and rye the standard is exceeded by 2−3 times. It should be noted 
that this applies only to the grain, in the finished product -flour and bread-the concentration of mercury is within the MPL.

Products C Hg mkg/kg (ppb)

Corn, flakes 30

Legumes 20

Bread 15
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Fresh vegetables 20-50

Meat, birds 30

Affal 100-200

Fish 300-600

Shellfish crustaceans 200

Milk. dairy products 5

Cottage cheese 20

Mushrooms 50

Sugar 10

Tea 100

Coffee 20

Table 3: Consumption of basic foodstuffs per capita, depending on the amount of income and region of residence kg/year [4-7].

Products Min Mean Max

Milk and dairy products 174.4*/128.2** 273.4/263.4 325.5/360.8

Bread and pasta 81/69.2 98.3/98.3 106.3/146.7

Potatoes 49.6/33.8 62/61.6 67.2/87.8

Vegetables and Gourds 60.4/41.6 95.5/92.3 126.4/137.6

Fruits 39.8/23.6 74.1/73.3 104.8/107.1

Sugar and pastry 22.9/20.5 32.1/31.7 38/40.9

Meat Products 53.1/55.9 84.7/81.9 105.9/114.5

Fish products 14.2/7.8 22.6/22.3 28.5/34.7

Eggs 9.6/3.8 12.8/12.6 16.1/16.6

Oil and fats 8.4/7.8 10.8/10.8 12.7/15

Note: *Intake depending on income level
**Intake depending on the region of residence**

The structure and volume of food consumed is determined by 
the human diet. Of course, the diet of each person (family) is largely 
individual, however, in general, it comes down to a set of basic foods, 
the amount of consumption of which depends on two main factors: 
income level and region of residence. Table 3 shows statistical data 
on the consumption of basic foodstuffs in Russia, depending on the 
income of the population and region of residence. Using this data 
and the data on mercury concentrations in food given in Table 1, it 
is possible to calculate the intake of mercury into the human body 
with each of the rations given in Table 3. Using the data of Tables 
1 and 3, we calculated the amount of mercury in the human body 
when the main food products in Russia were consumed at different 
income levels, and also depending on the region of residence. The 
results of these calculations, as well as the calculated share of fish 
and fish products in the total intake of mercury into the human 
body are shown in Table 2.4. As noted above, the safe intake of 
mercury is 5 μg per 1 kg of a person’s body weight per week, which 
is 50 μg per day.

The data presented in Table 4 show that the actual intake 
of mercury into the human body in Russia with food (line 1) 
is significantly below the toxic threshold accepted by FAO and 

WHO. At the same time, it is necessary to recognize the fact of the 
constant low-dose intake of mercury in the human body while 
consuming the most common foods. This influx occurs throughout 
a person’s entire life, causes the accumulation of mercury in 
human tissues and organs, and concerns the entire population of 
Russia. The consequences of this accumulation, as a result of the 
constant exposure to low doses of mercury, are clearly not enough 
investigated and need further study.

Of particular interest to study is the assessment of the 
proportion of fish and fish products in the total volume of mercury 
that enters the human body with food. It is known that many 
researchers mainly associate low-dose exposure to mercury with 
regular consumption of fish and seafood [8-10]. Some papers 
[11,12] also provide evidence that the regular consumption of fish 
and seafood leads to an increased concentration of mercury in the 
hair and cord blood of pregnant women. Row 2 of Table 4 shows the 
contribution of fish and fish products to the total intake of mercury 
in the body with food. These data show that the contribution of fish 
and seafood to the total intake of mercury in the human body is 
decisive and ranges from 50-60% [13,14] (Table 4).
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Table 4: The entry of Hg into the human body with basic foods [15].

  Mim Mean Max

Hg intake, mkg/day 6.62*/4.26** 10.3/10.12 12.9/15.25

Contribution from fish and fish products in total intake of Hg, % 54.7/50.1 56.6/60.3 57/62.3

Note: *intake depending on income level

**intake depending on the region of residence**

The intake of mercury in the human body due to the 
consumption of fish and seafood in various regions of Russia. The 
level of mercury in the human body depends on many factors: the 
presence of a mercury deposit or chemical production in a given 
area, the presence of a Termo Power Plant, solid waste landfills 
or mercury waste disposal sites. In the domestic environment, 
the main sources of mercury are fluorescent lamps and mercury 
thermometers. However, for most regions of Russia, these sources 
are either absent (as in the case of deposits) or lead to localized 
localized pollution. Therefore, at present, some researchers 
consider the main way for mercury to enter the human body to 
be its consumption with food, in particular with fish and seafood 
[14,16,17,18]. 

The accumulation of mercury in fish and seafood is directly 
dependent on the intake of mercury in water bodies and is due to 
both natural and anthropogenic factors. After entering the water 
body, mercury conversion occurs [20] in three main directions: 
it is restored to the elementary state and disappears into the 
atmosphere; forms strong insoluble compounds (sulfides) and 
is deposited in the bottom sediments; sorbed on the surface of 
bacterial membranes and goes into the organo-mercury compound 
(methylmercury). 

Methylmercury accumulates in aquatic organisms-plants, 
benthos, animals, and ultimately concentrates in the upper links 
of the food chain -fish. There is also evidence that the content of 
mercury in predatory fish is several times higher than in the objects 
of its food [19,20,21]. The aim of the study was to assess mercury 

intake from fish and seafood consumption in different regions of 
Russia.

Fish was purchased from retail chains in various cities of the 
European and Asian parts of Russia. This sampling was carried out 
without being tied to the producer company in accordance with the 
principle of random sampling (just as the population purchases 
fish and seafood). Samples of sea fish and seafood were taken in 
the retail network of Moscow, Podolsk, Kaluga, Gus-Khrustalny, 
Arkhangelsk, Sochi, Khanty-Mansiysk, Khabarovsk and Vladivostok 
cities.  River fish was partly taken from the retail network, partially 
caught in the rivers of the European part of Russia -Oka, Moscow, 
Sturgeon, Volga and Akhtuba rivers. Samples were taken in zip-lok 
plastic bags, cleaned of external contaminants and washed with 
distilled water. For long-term transportation, samples were frozen 
at -200 °C.

Drying and grinding of samples was not carried out; samples 
were taken for analysis with a natural percentage of moisture. A 
general list and number of samples of fish and seafood products 
are shown in Table 5. The Food and Agriculture Organization of the 
United Nations (FAO) and the World Health Organization (WHO) 
set a weekly safe dose of total mercury 5 µg (for methylmercury 
3.3 µg) per kilogram of human body weight. In the human body, 
according to various estimates, contains 10–15 mg of mercury, a 
toxic effect occurs when receiving 0.4mg/day. Table 6 shows the 
values of the maximum permissible concentrations (Mercury) 
accepted in the Russian Federation for various types of fish and fish 
products [22] (Table 5-8).

Table 5: List of samples of fish and seafood (n is number of samples).

# Type # Type

Sea fish 27 Zhereh( Aspius aspius), n=6

1 Mullet, n=7 28 Cyanets(Ballerus ballerus), n=5

2 Flounder, n=5 29 Kizhuch(Oncorhynchus kisutch), n=6

3 Icy, n=6 30 Carp, n=11

4 Oily, n=5 31 Crucian carp (Carassius carassius), n=9

5 Pollock, n=10 32 Bream,=10

6 Nototeniya, n=3 33 Muksun(Coregonus muksun), n=5

7 Perch, n=6 34 Perch, n=11

8 Halibut, n=7 35 Sturgeon, n=7

9 Haddock, n=13 36 Roach, n=8

10 Whiting, n=5 37 Common carp (Cyprinius crpio), n=6
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11 Sardine, n=5 38 Whitefish, n=3

12 Herring, n=5 39 Som, n=5

13 Mackerel, n=11 40 Zander, n=5

14 Telapy, n=5 41 Peled (Coregonus peled), n=4

15 Cod, n=13 42 Trout, n=5

16 Hake, =11 43 Pike, n=7

Seafood 44 Chehon(Pelecus cultratus), n=7

17 Meat mussels, n=9 45 Cancer (freshwater),  n=9

18 Scallop, n=7 Caviar

19 Far Eastern crab, n=4 46 Salmon caviar, n=5

20 Shrimps, n=17 47 Keta caviar, n=7

21 Octopus meat, n=5 48 Calf ruff, n=3

22 Squid meat, n=19 49 Roe roach, n=4

23 Meat cuttlefish, n=3 Canned food

River and Passage Fish 50 Gobies in tomato sauce, n=12

24 Goby, n=5 51 Tuna, n=3

25 Pink salmon, n=13 52 Salmon, n=15

26 Ruff, n=9 53 Saury in oil, n=7

Table 6: MPL of mercury in fish and seafood.

Products MPL, mg/kg (ррm)

Alive fish, chilled, frozen minced meat fillet

Freshwater non-predatory 0.3

Freshwater predatory 0.6

Sea fish 0.5

Tuna, swordfish, beluga 1

Caviar and milk of fish and products from them 0.2

Liver fish and products from it 0.5

Shellfish crustaceans 0.2

Canned fish in the national team tin containers 0.3-0.7

Table 7: Hg concentration in marine fish, canned food and seafood, mkg/kg (ppb) (n is the number of samples)

# Object Our Data Literature Data [21,22,23] 

1 Flounder, n=5 45±21 56±45 

2 Mullet,.n=7 43±23 52±27 

3 Icy, n=6 110±35 - 

4 Oily, n=5 79±56 58±49 

5 Pollock, n=10 40±16 31±30 

6 Nototeniya, n=6 11±8 - 

7 Perch, n=6 189±91 308±299 

8 Halibut, n=7 203±182 241±225 

9 Haddock, n=13 42±32 55±33 

10 Whiting, n=5 44±13 - 

11 Sardine, n=5 28±22 13±13 

12 Herring, n=5 17±10 84±80 

13 Mackerel, n=11 154±110 88±85 

14 Telapy, n=5 18±15 13±12 

15 Cod, n=13 34±12 111±150 
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16 Hake, n=11 33±15 79±64

Caviar 

17 Salmon caviar, n=5 3.1±1.2 - 

18 Keta caviar, n=7 3.3±1.3 - 

Seafood 

19 Far Eastern crab, n=4 12±5.3 65±96 

20 Shrimps, n=17 13±5 9±13 

21 Scallop, n=7 9±3.5 3±7 

22 Mussels meat, n=9 6±4.5 9±9 

23 Octopus meat, n=5 23±10 - 

24 Tentacles of squid, n=3 18±7.7 - 

25 Squid meat, n=19 21±7.5 23±22 

26 Meat cuttlefish, n=3 28±15 - 

Canned Food 

27 Saury in oil, n=7 23±8.5 - 

28 Gobies in tomato sauce, n=12 7±2.3 - 

29 Tuna, n=3 273±251 350±345 

30 Salmon, n=15 15±9 8±7 

Table 7: shows the results of the analysis of sea fish and seafood in comparison with literature data. First of all, it should be noted that our data are 
fairly convergent with existing literary sources. As can be seen from the data presented in Table 7, the average content of mercury does not exceed 
the standards given in Table 6. However, it should be noted that the maximum values of mercury content in the meat of halibut, pink salmon, herring, 
and sea bass are quite close to the MPL values. The same applies to canned tuna. The lowest concentration of mercury is characteristic of caviar 
and clam meat.

Table 8: Concentration of Hg in freshwater and passing fish. mkg / kg (ppb), (n is-number of samples).

# Object Our Data Literature Data [21,22,23] 

1 Pink salmon, n=13 185±180 235±211 

2 Goby, n=5 57±35 - 

3 Ruff, n=9 11±4 - 

4 Zhereh (Aspius aspius), n=6 51±20 - 

5 Kizhuch(Oncorhynchus kisutch), n=3 69±61 - 

6 Carp, n=11 98±53 110±69 

7 Crucian carp (Carassius carassius), n=9 31±11 - 

8 Bream, n=10 45±13 - 

9 Muksun(Coregonus muksun), n=5 40±32 - 

10 Perch, n=11 125±61 150±83 

11 Sturgeon, n=7 189±87 - 

12 Roach, n=8 83±35 - 

13 Common carp (Cyprinius carpio), n=6 150±110 - 

14 Whitefish, n=3 73±63 89±84 

15 Cyanets (Ballerus ballerus), n=5 32±11 - 

16 Som, n=5 260±83 - 

17 Zander, n=5 152±29 - 

18 Peled (Coregonus peled), n=5 28±25 - 

19 Trout, n=5 65±63 71±140 

20 Chehon (Pelecus cultratus), n=7 42±15 - 

21 Pike, n=7 110±56 - 

22 Cancer freshwater, n=9 11±6.5 33±12 

Caviar
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23 Calf ruff, n=3 7±3.5 - 

24 Roe roach, n=4 11±4.6 - 

25 Roe salmon roe, п=5 4.5±1.5 - 

Table 8: shows the results of the analysis of freshwater fish meat. The lowest concentrations of mercury are characteristic of ruff and roe and roach, 
the highest concentrations are characteristic of sturgeon and catfish. Excess of maximum concentration limits is not recorded. Evaluation of the data 
given in Tables 7 and 8 shows that, firstly, the authors’ data correlate quite well with world literature sources, secondly, it is shown that the highest 
concentrations of mercury are characteristic of predatory fish, and the lowest - for mollusks, crustaceans and eggs .

The level and structure of fish and seafood consumption 
depends on many factors: region of residence, availability of these 
products in the distribution network, income level of the population, 
mentality and adherence to traditional diets. On average, in the 

Russian Federation, fish and seafood occupy 2.5–3% of the total 
food supply of the population [4-7]. Table 9 presents data on the 
structure and annual consumption of fish and fish products in 
various regions of Russia (Table 9).

Table 9: The structure and volume of consumption of fish and seafood in various regions of the Russian Federation [4-7].

Region Consumption kg/year Consumption Structure 

Chukchi Autonomous District 58.9 Coregonus, coregonus kisutch,muksun, peled, salmon

Moscow 30.1 Hack, cod, haddock, herring, pink, salmon, mackerel, squid, shrimps, 

Far East Federal District 27 Pollock, hake, cod, salmon, herring 

North-West Federal District 21.6 Halibut, flounder, sea bass, cod, haddock, trout

Central Federal District 20.5 Cod, haddock, herring, pink salmon, mackerel, squid, shrimps 

Ural Federal District 19.5 Hack, cod, haddock. herring. mackerel. squid, shrimps 

St. Petersburg 17.9 Heck, cod, haddock, herring, pink salmon, mackerel, squid, shrimps

The average for the Russian Federation 17.1 Heck, cod, haddock, herring, salmon, mackerel, squid, shrimps

Southern Federal District 16 Cod, mullet, goby haddock, herring, mackerel. shrimps

Siberian Federal District 14.7 Coregonus, coregonus kisutch,muksun, peled, salmon, cod, herring

Volga Federal District 12.9 Cyprinus carpio, bream, pelecus cultratus, aspius aspius, river perch, herring

North-Caucasus Federal District 7.3 Pollock, hake, cod, herring

Table 10: Intake of Hg in the human body with fish and seafood in various regions of the Russian Federation.

Region RF Hg intake Hg, mkg/day

Chukotka Autonomous Region 13

Moscow 5

Far Eastern Federal District 4.7

Northwestern Federal District 6

Central Federal District 3.9

Ural federal district 2.5

St. Petersburg 3.3

Average in the Russian Federation 3.1

Southern Federal District 2.6

Siberian Federal District 2.3

Volga Federal District 2.4

North Caucasus Federal District 0.6

The calculation of mercury intake into the human body was 
carried out using the data given in Tables 7, 8, 9. The calculation 
was carried out according to the formula:

V = P × Cav,

where V is mercury intake in the body, mcg / day; P is the 
volume of consumption of fish and seafood, kg/day (Table 9); Cav 

is the arithmetic average of mercury concentrations in the total fish 
consumed, mkg/kg (using data from Tables 7, 8, 9). The value of P 
was recalculated from the value of kg/year to the value of kg/day. 
The Cav value was calculated taking into account the consumption 
structure in this region (Table 9) and mercury concentration in each 
specific type of fish consumed (Table 7, 8). For example, in Moscow, 
according to Table 9, mainly hake, cod, haddock, herring, pink 
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salmon, mackerel, squid, shrimp are consumed. The concentration 
of mercury in these types of fish and seafood is given in Tables 7 
and 8. For ease of calculation, it was assumed that these species of 
fish and seafood are consumed by the population in equal shares. 
In this way:

Cav = (C1 + C2+ ... ..Cn)/n

Table 10 shows the results of the calculation of mercury intake 
into the human body during the consumption of fish and seafood in 
various regions of Russia. As already shown above, 5µg per 1 kg of 
weight is considered a safe weekly dose of mercury in the human 
body. In terms of a person’s average weight of 70 kg and daily intake, 
a safe dose of 50 µg/day was obtained (Table 10). 

The data presented in Table 10 show that in no region does 
mercury enter the human body when consumed with fish and 
seafood exceeds a safe dose.  Moreover, in most regions, the actual 
intake of mercury with fish and seafood is 10 to 20 times lower than 
the safe threshold.

Conclusion
•	 Mercury concentration in the bulk food products on the 
territory of Russia is within the MPC. The highest concentration 
of mercury is typical for non-ground grains, some offal 
(lungs, kidneys), as well as meat of freshwater and oceanic 
fish. The intake of mercury into the human body during food 
consumption in Russia is generally within the physiologically 
acceptable limits and does not exceed the toxic threshold;

•	 at the same time, it should be recognized that there is a 
constant low-dose intake of mercury in the human body when 
using the Most common food products. This influx occurs 
throughout a person’s life, causes the accumulation of mercury 
in human tissues and organs, and affects the entire population 
of Russia, regardless of income and region of residence. 
Mercury is removed from the body very slowly, so there is a 
risk of cumulative accumulation of mercury in the body. The 
consequences of this accumulation, as a result of constant 
exposure to small doses of mercury, are clearly insufficiently 
studied and need further study;

•	 the share of fish and fish products in the total intake of 
mercury in the human body has been established – it is decisive 
and amounts to 50-60%. This refers to the current level of 
consumption of fish products and increased consumption 
or changing consumption patterns (towards increased 
consumption of predatory pelagic fish), will increase the share 
of mercury.

•	 the concentration of mercury in the muscles of all fish 
species presented in the work does not exceed the accepted 
standards (MPC). The highest mercury concentration is typical 
for carp, carp, walleye, pike, perch, sturgeon and catfish, the 
lowest mercury concentration is for ruff and crayfish. It was 

found that the concentration of mercury in caviar is minimal 
and does not depend on the concentration of mercury in the 
muscles of fish;
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