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ABSTRACT 

Heavy metal is used to refer to metals and semi-metals with a density of more than 5 gr/cm3. The 

rapid developments of the new technologies in numerous projects and soil contamination by heavy 

metals, make the soil structure poisonous for plant growth and development, and they all damage 

the soil biodiversity. Water is also essential for the survival of all living organisms, but unfortunately 

sources of water used in industries are suffering from all kinds of pollution. The aim of this study is to 

review the level of food contamination with toxic heavy metals in world. This study was a descriptive 

overview with entry criteria, relevant information and the keywords of the research.  

Heavy metals such as Zn, Pb, Fe, Ni, Co and Cu are abundant in the environment and contribute 

greatly to the stability and balance of ecosystem processes. However, the fact that they are in excess 

pollutes the food chain and then becomes a source of poisoning for humans and the entire 

ecological function. This is an important problem in the study of ecology and geochemistry. 

 

KEYWORDS  

Zinc, copper, heavy metal, lead, nickel, manganese, selenium, process, phytoplankton, bacteria. 

INTRODUCTION

Heavy metals” are natural elements characterized by 

their rather high atomic mass and their high density. 

Although typically occurring in rather low 

concentration, they can be found all through the 
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crust of our planet. Commonly, a density of at least 5 

g cm−3 is used to define a heavy metal and to 

differentiate it from other, “light” metals. Other, 

broader definitions for “heavy metals” require an 

atomic mass higher than 23 or an atomic number 

exceeding 20; these definitions are highly error prone 

and confusing. [1] 

For a long time, the role of metal ions in the 

systematic functioning of biological functions has 

been considered important. Some metals are 

essential, while others are harmful to metabolic 

processes. For example, the element zinc, which is 

very common in nature, plays a key role in the 

formation of enzymes in the body. Iron also plays an 

important role in the whole life process. Heavy 

metals are also harmful to the body at 

concentrations above critical levels, but some of 

them are necessary for biological function at low 

concentrations of elements such as iron (Fe), 

manganese (Mn), copper (Cu), zinc (Zn) and 

selenium (Se). [1] 

In water, heavy metals (Cu, Fe, Zn, Se, Mn, Pb, Cd, Co, 

Ni, As ..) are first absorbed by phytoplankton, 

bacteria, fungi and other small organisms, and then 

consumed by large species, and as a result enter the 

human body. Presence of metals as natural 

ingredients in food. Consumption of foods exposed 

to heavy metals through polluted products, as well as 

during technological processes [2] has tragic 

consequences, and high concentrations of toxic 

heavy metals have a negative impact on human 

health. They are common foods such as salt, bread, 

meat and water. can also pass from food to a living 

organism.  [3]. 

Toxic metals.  Among the heavy metals that can be 

stored for a long time in food are toxic metals such as 

arsenic, lead, mercury and cadmium. Such heavy 

metals are extremely harmful to human health, and 

these toxic metals pass easily through the food chain 

to the human body, but they are not essential for 

metabolic processes. Children are more prone to 

accumulate heavy metals in the body than adults. 

However, the accumulation of these metals causes 

serious complications, especially in children with 

impaired mental development, impaired renal 

function, cardiovascular and auditory systems. There 

are many studies around the world on heavy metals 

as toxic substances in food [3,4, 5] 

Nickel (Ni) is a dangerous metal for humans, causing 

diseases such as fibrosis, chronic bronchitis, impaired 

lung function, and emphysema [9]. Allergic 

dermatitis is the most common effect of nickel 

toxicity in the general population [6]  

However, it is thought to be an important element   

for some plants and animals [10]. According to 

scientists such as Plent, Zornton [11] and Carla [12], Ni 

deficiency leads to a decrease in plasma cholesterol, 

an increase in liver cholesterol, as well as serious 

changes in the liver and hair, decreased fertility and 

poor progeny growth. 

Zinc (Zn) 

Zinc is an important element, and its limit value in 

surface and groundwater typically does not exceed 

0.01 and 0.05 μg / l, respectively [13]. However, an 

increase in the concentration of zinc was observed as 

a result of the melting of the ice water in the pipes. It 

should be noted that drinking water with a zinc 

content higher than  3 μg / l may not be acceptable 

for consumers [14]. 

Cobalt (Co) Cobalt is a trace element necessary for 

humans in the form of vitamin B12 in a complex way 

that passes through food for humans [7, 13]. Co 

deficiency leads to noxious anemia syndrome, 

excessive addition of Co to the foam stabilizer in beer 

has led to severe cardiomyopathy, hematological, 

neurological, and thyroid abnormalities in humans [7, 

15]. 

Copper (Cu) This is a very important element, but 

when consumed in excess, they cause poisoning [16, 

17]. Copper deficiency leads to permanent hair 

syndrome in humans and abnormal hair in animals, 
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while excessive Cu intake leads to hepatolenticular 

degeneration [8]. It also helps in the exchange of 

essential, noradrenaline and adrenaline and in the 

production of pigment. Zinc-copper interactions lead 

to ischemic heart disease, which means that 

excessive consumption of zinc-copper can cause 

serious damage to heart function in both animals and 

humans. 

Chrome (Cr) Chromium helps maintain blood 

glucose levels, but its toxicity can lead to allergic 

dermatitis such as eczema [18]. 

Cadmium(Cd) is a toxic metal that is dangerous to 

human health. According to the International Agency 

for Research on Cancer (IARC), acute exposure to 

cadmium causes inflammation in the respiratory 

system, followed by cough, dryness and irritation of 

the nose and throat, headaches, pneumonitis and 

lung tumors. [20.21] .The high concentration of 

cadmium ions in living cells leads to the breakdown 

of enzymes and proteins, resulting in damage to the 

mitochondria. This disruptive effect increases the 

oxidizing property of the cell. It can also lead to 

disruption of cell function, i.e. cell death. [22] 

Cadmium is also rapidly and easily adsorbed on 

organic substances such as fulvic acids, so high 

concentrations of local Cd source can be observed in 

organic-rich waters [7, 12]. Chronic exposure to the 

metal can lead to kidney disease, anemia, 

emphysema, anosmia (loss of sensation and smell), 

cardiovascular disease, kidney problems, and 

hypertension [11]. Itai-itai disease is caused by the 

severe effects of Cd, which is very painful and leads 

to fractures and fragmentation of the bones 

[6].Cadmium is obtained as a by-product from sulfide 

deposits, mainly lead, zinc and copper. The level of 

cadmium in the human body increases with age, 

between the ages of 40-50 it reaches an average of 

30mg and then decreases slightly. [23] 

Cadmium - directly harms people in several ways. It is 

naturally found regularly with other heavy metals 

such as zinc, copper, and lead. Occurs in compound 

form as a by-product of soil erosion, volcanic 

eruption, and industrial processes. Industrially, its use 

is one of the most desirable metals in the production 

of electroplating and nickel-cadmium batteries. [24] 

Lead (Pb) is an element with atomic number 32 and 

after iron, is the most commonly used metal. Lead 

has entered agricultural products due to the use of 

chemical fertilizers, herbicides, sewage treatment 

and contamination of soil by sewage. This metal is 

significantly toxic and accumulates in the body which 

results in acute poisoning in humans [2] 

Moreover, if the water has acidic pH, it will cause 

poisoning and absorbs lead while it passes through 

the water pipes. Mercury is a metal with atomic 

number 80 and it could be absorbed by inhalation, 

ingestion and through the skin. Mercury vapor tends 

to affect central nervous system, kidneys and 

liver.[25]  

Bread provides more than 50-90% percent of the 

protein and calories needed by the body. Heavy 

metals can enter crops and eventually bread and 

cereal. Flour manufacturers can also be 

contaminated with heavy metals when the water 

used during the preparation of dough is 

contaminated with heavy metals. In addition, 

bakeries’ fuel type influences the deposition of heavy 

metals in bread. Bakeries locations in the city and 

those close to the industrial centers are also of 

importance [9]. 

Oils and fats, like other food products always contain 

some different metal residues that might have been 

contaminated through natural ways (soil, water, 

fertilizers and pesticides) or during the 

transportation, processing and storage. Regardless 

of the source, the presence of metal residues in oil 

even in very small amounts is considered undesirable 

and negatively affects the quality levels. Metals such 

as lead and arsenic in oil have high intoxicating effect 

and it is important to precisely control the 

amounts[26] 
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Vegetables are important components of a healthy 

diet and based on scientific evidence the 

consumption of vegetables can reduce the risks of 

heart diseases and some cancers, especially gastro-

intestinal cancer. Vegetables that are irrigated by 

contaminated water such as industrial and urban 

sewage, increase the possibility of the presence of 

heavy metals in farmed vegetables [6] 

Meat is one essential and basic nutrient, rich in 

minerals. Subsequently, it is an important factor in 

food chain. The increase of foodborne diseases has 

attracted a lot of attention from the health 

authorities. One reason is the toxicity of heavy metals 

in animal products [19] 

CONCLUSION  

Excess of all toxic elements is dangerous for living 

organisms, where its effects on various organisms 

have been studied. Toxic heavy metals have the 

property of adversely affecting many biological 

activities in humans, animals, and various other 

organisms. In particular, the harmful effects of 

cadmium in humans are not limited to the kidneys 

and bones, but it damages almost all organs and 

tissues, which necessitates health measures to 

reduce their effects. There are many ways to reduce 

the activity of these heavy metals, which serves to 

reduce their toxicity. One of today's urgent tasks is to 

implement preventive measures in high-risk patients 

and implement measures based on prophylactic 

strategies for the population, such as supporting 

cadmium safety standards, reviewing food safety 

policies and limiting industrial emissions of toxic 

metals, helping to prevent heavy metal toxicity. is to 

create an environment that gives. 

And also to study the mechanisms of using of waste 

from the food industry and agricultural wastes as bio-

absorbs to determine the best option of using, what 

would improve it. To achieve the goal, the work has 

been studied and analyzed all attainable sources of 

agro based low-cost reasonable adsorbents for their 

feasibility in the removal of heavy metals from food 

stuff. 
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