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 relatively high density and is toxic or poisonous at 

low concentrations.

 specific gravity of 5.0 g/cm3 or greater

 Big Five” heavy metals (i.e., As, Cr, Cd, Hg & Pb)





 Cd, Cr and Pb are natural components of the

earth’s crust and are typically present in our

environment at various concentration levels.

 They enter the human body via food, drink

and air.

 Some of these heavy metals, the so-called

trace elements such as Cr, Fe, Co, Cu, Mn,

Zn and Sn are in low concentrations

essential to the human body, as they are

important for the metabolism.

 At higher concentrations however, they are

toxic and harmful to humans.



















Pathway of metal transfer from food production to human consumption

Mechanisms of  entrance for heavy metals in food crops

























Arsenic(As)







Arsenic Toxicity to human body

Food/Product As Level (mg/Kg)

Edible fats and oils 0.1

Natural mineral water 0.01

Salt, food grade 0.5

 The twentieth most abundant element on earth

 Semi metallic property

 Prominently toxic and carcinogenic

 Extensively available in the form of oxides or sulfides or as a salt of iron,

sodium, calcium, copper, etc.

 Cardiovascular problems

 Highly carcinogenic and can cause cancer of lungs, liver, bladder and skin.

 Drinking water may get contaminated by use of arsenical pesticides,

natural mineral deposits or inappropriate disposal of arsenical chemicals

 FAO/WHO guideline of As in food:

Tube-well













Lead(Pb)





Food/Product Pb Level (mg/Kg)

Natural mineral water 0.01

Salt, food grade 2

vegetables 0.1 ~ 0.3

Potato, Pulses, Cereal grains 0.2

Infant formula 0.02

Milk and milk products 0.02

Fish 0.3

Meat and poultry meat 0.1

Fruits 0.1

Vegetable oil 0.1

•Highly toxic metal

•It begins to tarnish on contact with air, thereby forming a complex 

mixture of compounds

•The half-life of Pb is 27 years in cortical bone and 16 years in cancellous 

bone (vertebral bones in the spine)

•FAO/WHO guideline of Pb in food: 

Lead

• Foods such as fruit, vegetables, 
meats, grains, seafood, soft 
drinks and wine may contain 
significant amounts of lead

• Cigarette smoke also contains 
small amounts of lead



Tetraethyl lead is one of the most significant 
heavy metal contaminants in recent use.











Mercury(Hg)



Food/Product Hg Level (mg/Kg)

Natural mineral water 0.001

Salt, food grade 0.1

Fish 0.5

Mercury:
•Very toxic and 

•Exceedingly bio accumulative

•Mercury exists mainly in three forms: metallic elements, inorganic 

salts and organic compounds, each of which possesses different 

toxicity and bioavailability.

•The half-life of Hg is about 70–80 days

Mercury is the only common metal which is liquid at ordinary 

temperatures. 

It rarely occurs free in nature and is found mainly in cinnabar ore 

(HgS) in Spain and Italy.

FAO/WHO guideline of Hg in food:





















Cadmium(Cd)





Food/Product Cd Level (mg/Kg)

Natural mineral water 0.003

Salt, food grade 0.5

vegetables 0.05

Potato, Pulses, Cereal grains 0.1

Rice 0.4

Wheat 0.2

Cadmium

•Nonessential heavy metal 

•Seventh most toxic heavy metal as per Agency for Toxic Substances and 

Disease Registry (ATSDR) ranking

•Once this metal gets absorbed by humans, it will accumulate inside the body 

throughout life

•Predominantly found in fruits and vegetables due to its high rate of soil-to plant 

transfer

•The half-life of Cd is 10–30 years

FAO/WHO guideline of Cd in food:











Too much Cadmium in Bangla rice: US study



Chromium(Cr)





Food/Product Cd Level (mg/Kg)

Cereals and vegetables 1

Fish, crab-meat, oysters,

prawns and shrimps

1

Meat of animal and poultry 1

Chromium

•Chromium occurs naturally by the burning of oil and coal, 

petroleum from ferro cromate refractory material, pigment oxidants, 

catalyst, chromium steel, fertilizers, oil well drilling and metal 

plating tanneries. 

Anthropogenically, chromium is released into the environment 

through sewage and fertilizers. 

•The half-life of Cr (III) and Cr (VI) is 17 hours and 39 hours 

respectively.

•FAO/WHO guideline of Cr in food:





















………for your kind attention.


