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19Abstract 
20Introduction: Humans are always exposed to pollution, these pollutions mainly include heavy metals 
21and organic substances. These metals can enter vegetables, rice and bread in different ways. Considering 
22the per capita bread, vegetables and rice in the Iranian food basket, especially in Hoveyzeh and 
23Azadegan plain, we decided to calculate the risk of exposure to heavy metals caused by the consumption 
24of these products.
25Material and Method: The study area in the current research is Hoveyzeh and Azadegan plains, which 
26are two southern cities in Khuzestan province. The food products studied to measure heavy metals are 
27all kinds of vegetables, rice and bread. In order to calculate the health risk assessment, the formulas of 
28Hazard Quotient and cancer risk were used.
29Result: The present study measured the concentration of five heavy metals (arsenic, cadmium, 
30chromium, lead, and nickel) in food such as rice, vegetables, and bread. The five common types of rice 
31consumed in Hoveyzeh and Azadegan plains are Anbar, Domsiah, Tarom, Indian, and Pakistani. 
32Comparison of the non-carcinogenic risk of heavy metals in two groups of children and adults showed 
33that HI and HQ were smaller than 1 for both groups. The highest HQ and HI for children were related 
34to arsenic, which were 0.0127 and 0.0137 for Tarom rice, respectively. But the highest HQ and HI for 
35adults were related to arsenic, which were 0.0059 and 0.0064 for Tarom rice, respectively. Comparing 
36the carcinogenic risk of heavy metals in two groups of children and adults showed that CRs and ILCR 
37for both groups were smaller than 1*10-6. Therefore, foods such as vegetables, rice and bread consumed 
38in the study area do not have cancer risk in terms of toxic heavy metals.
39Conclusion: The results of these investigations show that the soil or water used for planting vegetables, 
40rice or wheat contained large amounts of heavy metals and did not meet the standards required for 
41irrigation and planting of these crops.
42
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451. Introduction
46Humans are always exposed to pollution. These pollutions, which mainly include heavy metals and 
47organic substances, have natural and anthropogenic origins(1). Heavy metals include a group of metals 
48whose atomic number is more than 50 and whose specific gravity is more than 6 grams per cubic 
49centimeter. Among the important characteristics of these metals, we can mention strength, toxicity, 
50weight, density, and high atomic number(2). Among all heavy metals, lead, nickel, cadmium, and 
51arsenic are extremely toxic and dangerous, and can harm the body even in low concentrations. They 
52enter the body through food, air, drinking water, etc.; since they are toxic and accumulate in body 
53tissues, they cause irreparable damage(3). Heavy metals can enter cereals and finally bread in different 
54ways. Flour-producing factories can also be contaminated with heavy metals. Water contaminated with 
55heavy metals used in the preparation of bread dough can be considered a source of pollution(4). The 
56type of fuel in bakeries affects the deposition of heavy metals in bread. The location of bakeries in the 
57city and close to the industrial centers of the city is one of the most important issues related to 
58pollution(5). Since one of the important sources of heavy metals transmission is water and food 
59contaminated with these elements, and bread is one of the main foods, by measuring the heavy metals 
60in bread, it is possible to find out the presence of these factors and if they are higher than the standard(6). 
61Rice is one of the most consumed grains in the world, especially in Asian countries. The per capita 
62consumption of rice in Iran, Asia, and the world is about 41, 85, and 65 kg/year, respectively(7). Since 
63the population of Iran is increasing, the demand for rice is increasing day by day. Rice cultivated in the 
64contaminated area can affect human health. Possible pollution is transferred from agricultural soils to 
65the crops that grow on these lands(8). In general, rice can absorb heavy metals and other toxic elements 
66through its roots from polluted soils and even from the air(9). There are several factors in the 
67consumption of heavy metals in crops such as rice. In addition to this, human activities such as industrial 
68and agricultural use, excessive use of chemical fertilizers and pest control agents, and ineffective and 
69insufficient pollution control can cause heavy metals to enter food(10).
70Vegetables are an important part of a healthy diet. The main way of entering the body of heavy metals 
71is through food, especially vegetables(11). Considering that irrigation with sewage has become a 
72common thing, if the standards are not met, especially for products that are consumed raw, it can 
73threaten people's health(12). Although vegetables provide an important part of carbohydrates, proteins, 
74and vitamins for the body; it is necessary to explain that due to the high absorption rate of heavy metals, 
75they can pose a threat to human health and ultimately pose risks to human society. By using chemical 
76fertilizers and pesticides, farmers lead to the increase of these metals in the soil and plants(13).
77Considering the per capita amount of bread, vegetables, and rice in the food basket of every Iranian and 
78the possibility of their contamination in Hoveyzeh and Susangerd cities (probably due to the use of low-
79quality salt, the number of different sources of water used, the type of fuel used by each bakery for 
80baking bread, the use chemical fertilizers containing phosphates during grain cultivation, as well as the 
81location of bakeries in the city and close to the industrial centers and heavy traffic of the city, and other 
82environmental factors), we decided to investigate the possibility of the presence of heavy and toxic 
83metals in the food of the people of Hoveyzeh and Susangerd.
84

852. Material and Method
862.1. Study area

87Azadegan plain is one of the cities of Khuzestan province and its center is Susangerd city. Its geographic 
88coordinates are 31.55 degrees North and 48.17 degrees east. The height of this city is 15 meters above 
89sea level. Azadegan Plain is located in northwest of Ahvaz and 55 km away from this city. Hoveyzeh 
90is located in the southwest of Susangerd and Bostan is located in the northwest of Sosangerd, and the 
91Karkhe River passes through it. The people of this city are Arabic-speaking and the main occupation of 
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92the people is agriculture. The population of this city is 51,431 people. Among the other cities of 
93Azadegan plain, we can mention Bostan, Abu Hamizah, and Kot Sayednaim(14).
94Hoveyzeh city is one of the cities of Khuzestan province with a population of 30,750 people. This city 
95has two cities named Hoveyzeh and Rafi. The city of Hoveyzeh has a section named Nissan and two 
96villages named Bani Saleh and Nissan. Most of the residents of this city are Arabs and speak Arabic. 
9731.46 degrees north and 48.07 degrees east are the geographical coordinates of this city. Its area is 
98370,000 ha (15).

992.2. Sampling and preparation of samples
100The sampling of vegetables was done randomly in autumn and winter seasons. Vegetable samples 
101included basil, radish, watercress, and leek. Then about one kilogram of each was separated as a sample. 
102After washing the samples with distilled water, we dried them in an oven at 105°C for 24 hours and 
103weighed them. Ultimately, we perform acid digestion for all samples, inject them into the ICP-OES 
104device, and report the amount. 
105Five types of rice were selected to calculate the risk assessment of the consumption of heavy metals in 
106rice. The samples were randomly selected. The studied kinds of rice included Anbar, Tarom, Pakistani, 
107Indian, and black tail rice. In order to measure the heavy metals in the sample, first one kilogram of 
108them is washed with distilled water and dried in an oven at a temperature of 105 degrees Celsius for 48 
109hours. We grind 0.5 grams of a dried rice sample and then perform acid digestion on it. In the end, we 
110inject the digested sample into the ICP-OES device and report its amount.
111Sampling of bread was also done randomly from bakeries in the city. The types of bread studied 
112included Barbari, Lavash, and Sangak. To measure the heavy metals in them, we first collect one 
113kilogram of bread from each bakery. Then we dry them in the oven at 105 degrees Celsius and chop 
114them separately. 25 grams of each of the breads are digested with nitric acid and at the end we inject 
115them into the ICP device and report their amount.

1162.3. Average Daily Dose
117The average daily intake dose (ADDs) of heavy metals from the consumption of food such as bread, 
118vegetables and rice is obtained in terms of (mg/kg.d) from equation 1. Table 1 also shows the 
119parameters for calculating ADDs
120

121ADD = 
𝐶 ∗ 𝐼𝑅 ∗ 𝐸𝐹 ∗ 𝐸𝐷

𝐴𝑡 ∗ 𝐵𝑊  (
𝑚𝑔
𝐾𝑔 . 𝑑𝑎𝑦)                   Eq (1)

122Table1: ADDs calculation parameters
Concentration C mg -
Ingestion Rate IR (mg/day) 82

Exposure Frequency EF (day) 365
duration of human exposure ED (year) 60

Averaging time of human exposure 𝐴𝑡 (year) 70
Body Weight 𝐵𝑊 (kg) 70

123
124Non-carcinogenic risks
125In fact, HQ is the ratio between the amount of exposure to heavy metals and their reference dose (RfD), 
126which is used to express non-toxic effects (Eq 2). The RfD is different for each pollutant. For example, 
127its amount for the consumption of arsenic, cadmium, nickel and lead through digestion is equal to 
1280.0003, 0.001, 0.046, and 0.02 respectively. From the sum of HQ, the hazard index (HI) is obtained (Eq 
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1293). If this value is less than 1, there is no non-carcinogenic risk, while HI >1 means that there is a non-
130carcinogenic risk(16).

131HQ = 
𝐴𝐷𝐷
𝑅𝑓𝐷                    Equation (2)

132HI=∑𝑖
1 𝐻𝑄𝑠                  Equation (3)

133Carcinogenic risks
134Carcinogenic risk (CR) for each carcinogen is obtained by multiplying ADD by slope factor (SF) (Eq 
1354). SF values for arsenic, cadmium, nickel, and lead are 1.5, 0.38, 1.7, and 0.0085, respectively. The 
136incremental lifetime cancer risk (ILCR) is obtained from the sum of carcinogenic risks(17). (Eq 5) 
137CR = ADD * SF      Equation (4)
138CR: Carcinogenic or cancer risks
139SF: slope factor 
140ILCR=∑𝑖

1 𝐶𝑅      Equation (5)
141ILCR<1*10-6: There is no risk of carcinogenesis.
142ILCR>1*10-4: There is a risk of carcinogenesis.
1431*10-6< ILCR<1*10-4: The risk created is acceptable.
144

1453. Result 
1463.1. Heavy metal Concentration 

147The present study measured the concentration of five heavy metals (arsenic, cadmium, chromium, lead, 
148and nickel) in food such as rice, vegetables, and bread. The five common types of rice consumed in 
149Hoveyzeh and Azadegan plains are Anbar, Domsiah, Tarom, Indian, and Pakistani. It should be noted 
150that the studied population mainly uses amber rice. Table 2 shows the concentration of metals in food. 
151This table shows that the amount of arsenic in five types of consumed rice was higher than the standard 
152limit determined by the National Standard Institute of Iran (0.15 mg/kg). Exposure to arsenic caused by 
153skin contact or food consumption even in small amounts (0.05 mg/kg) can increase the risk of skin, 
154lung, urinary tract, and bladder cancer(18). The high concentration of arsenic in rice can be related to 
155the irrigation of fields with water from wells(19). The concentration of arsenic in consumed rice was 
156reported in the following order: Tarom> Domsiah> Anbar> Indian> Pakistani. None of the consumed 
157rice had exceeded the permissible limit of cadmium. The national standard of Iran has declared the 
158permissible limit of cadmium in consumed rice to be 0.6 mg/kg(20). The lowest concentration of Cd 
159was reported in Pakistani rice (0.18 mg/kg) and the highest in Tarom rice (0.55 mg/kg). The introduction 
160of cadmium into the food chain can lead to serious damage to the lungs and bones, anemia and 
161sometimes increased blood pressure(21). Rice is a plant that can easily absorb cadmium through its 
162roots; its absorption takes place under conditions of increased oxidation and reduction potential and in 
163the form of divalent cadmium(22). The concentration of Ni and Cr in none of the consumed rice samples 
164did not exceed the permissible limit of the Iranian national standard (10 mg/kg). Chromium is also 
165needed in trivalent form as a vital element for the human body, while hexavalent chromium will be very 
166toxic and harmful(23). Nickel is one of the other harmful heavy metals that causes disturbances in the 
167biological activities of cells, delay in growth, reduction of hematopoiesis and interference in iron 
168absorption(24). Nickel metabolites can cause skin inflammations and cardiovascular disorders. Nickel 
169can also have a teratogenic and malformation effect(25). But the concentration of Pb in all consumed 
170rice (except Indian rice) exceeded the permissible limit. Anbar rice had the highest concentration of Pb 
171and Indian rice had the lowest. Pb is one of the heavy metals that is usually found abundantly in grains 
172and rice. Many researchers have reported its high amount in agricultural products. Of course, plant 
173species have differences in the accumulation, absorption and tolerance of heavy metals(26). The use of 
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174sewage sludge and phosphate fertilizers in agricultural lands and residues from the consumption of 
175fossil fuels and irrigation of agricultural crops with sewage are among the factors that can cause Pb 
176contamination(27). The decreasing trend of Pb concentration in consumed rice is as follows: 
177Anbar>Domsiah>Tarom>Pakistani> Indian
178In the present study, four types of vegetables (cress, chive, basil, and radish), which are often used by 
179the people of the study area, were selected as samples. The concentration of As, Cd, and Pb in all four 
180types of vegetables exceeded the standard limit. According to the standard of the World Health 
181Organization (WHO) and the Food and Agriculture Organization (FAO), the concentration of As, CD 
182and Pb should be less than 0.7, 0.05 and 0.1 mg/kg of vegetables, respectively. The use of chemical 
183fertilizers can add an average of 0.0008 to 0.93 mg of lead per kilogram and also 0.0005 to 0.5 mg of 
184cadmium per kilogram of soil; this amount added to the soil can be absorbed by plants and vegetables 
185over time(28). Among vegetables, Radish has the highest concentration of As, Pb, Cr, and Ni, while 
186Cress has the lowest amount. The decreasing distribution of As and Pb is as follows. Radish 
187(5.36)>Chive (4.61)>Basil (3.15)>Cress (2.4). One of the most important factors of high levels of heavy 
188metals in vegetables is the use of insecticides, fungicides and pesticides, which are absorbed through 
189the stems and leaves of plants in addition to the roots(29). In a research conducted by Cheng et al. under 
190the title of using wastewater and the accumulation of heavy metals in soil, the results indicated that 
191there is a correlation between heavy metals in soil and plant tissues(30).
192In the present study, three types of bread, Barbari, Sangak, and Lavash, were sampled. The results of 
193the tests showed that Lavash bread has the highest amount As (1.31 mg/kg), Cd (0.2 mg/kg), and Ni 
194(1.2 mg/kg), while it also had the lowest amount of Cr (0.056 mg/kg). The standard limit of As, Cd, Pb, 
195and Ni in consumed bread is 0.15, 0.15, 0.15, and 10 mg/kg, respectively. The highest concentration of 
196Cr (1.44 mg/kg) and the lowest concentration of Pb (0.056 mg/kg) were observed in Barbari bread. The 
197concentration of arsenic in Barbari and Lavash bread, the concentration of cadmium in Lavash bread, 
198as well as the concentration of lead in all breads, exceeded the limits declared by health organizations. 
199The contamination of agricultural products with heavy metals is significant due to the cumulative effects 
200of heavy metals and the adverse effects caused by them in human societies, as well as the threat to food 
201security(31). Exceeding the average concentration of Cd, As, and Pb element from the standard limit 
202can be considered as soil pollution due to geological origin, excessive use of chemical fertilizers, 
203especially phosphate fertilizers, use of insecticides, use of urban sewage for land irrigation, traffic of 
204vehicles on the side of the road (cultivated wheat) (32). During a research conducted with the aim of 
205evaluating heavy metals in Hamadan bread, it was found that the average of cadmium, lead and nickel 
206has increased due to wear and tear of bakery equipment(33).
207
208Table2: Concentration of heavy metals in food

209

Food Type As (PPM) Cd Cr Ni Pb  
Anbar 1.67 0.36 0.37 0.001 0.95

Domsiah 2.53 0.48 0.24 0.014 0.35
Tarom 2.73 0.55 0.13 0.008 0.24
Hendi 1.5 0.22 0.005 0.004 0.012

Rice

Pakistani 1.4 0.18 0.019 0.061 0.2
Cress 2.4 0.199 0.457 0.78 0.163
Chive 4.61 0.16 0.998 1.09 0.321
Basil 3.15 0.13 1.22 1.13 0.256Vegetable

Radish 5.369 0.254 1.36 2.5 0.361
Barbari 0.16 0.13 1.44 0.8 0.054
Sangak 0.11 0.15 1.12 0.61 0.36Bread
Lavash 1.31 0.2 0.056 1.2 0.28
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210
211

2123.2. Non-carcinogenic risk assessment
213The non-carcinogenic risk results obtained from the present study are shown in Table 3. Comparison of 
214the non-carcinogenic risk of heavy metals in two groups of children and adults showed that HI and HQ 
215were smaller than 1 for both groups; Therefore, foods such as vegetables, rice, and bread consumed in 
216the study area do not pose a non-carcinogenic risk in terms of toxic heavy metals. The highest HQ for 
217kids was related to arsenic, which was 0.0127, 0.0045, and 0.0061 for Tarom rice, radish, and Lavash 
218bread, respectively. The highest value of HI for kids was related to arsenic, which was 0.0137, 0.0048 
219and 0.0016 for Tarom rice, radish and Barbari bread, respectively. The highest HQ for adults was related 
220to arsenic, which was 0.0059, 0.0017, and 0.0028 for Tarom rice, radish, and Lavash bread, respectively. 
221The highest value of HI for adults was related to arsenic, which was 0.0064, 0.0018, and 0.0031 for 
222Tarom rice, radish, and Lavash bread, respectively.
223The non-carcinogenic risk for kids is as follows: Tarom (0.0127) > Domsiah (0.0118) > Anbar (0.0078) 
224> Indian (0.0070) > Pakistani (0.0065)
225The non-carcinogenic risk for adults is as follows: Tarom (0.0059) >Domsiah (0.0055) >Anbar (0.0036) 
226>Indian (0.0032) >Pakistani (0.0030)
227According to the USEPA guidelines, because the value of HI in all kinds of vegetables, rice and bread 
228is less than one, so the non-carcinogenic risk does not threaten the health of consumers(34). In Qureshi 
229et al.'s study, the concentration of heavy metals in all vegetables was lower than the standards; therefore, 
230in this study, the low absorption of heavy metals by vegetables shows that the health risks for humans 
231are negligible(35). Also, in the study of Woldetsadik et al., the concentration of heavy metals in all 
232vegetables was lower than the standard level. On the other hand, the concentration of lead was higher 
233than the standard, which is due to the irrigation of vegetables with sewage(36). In the study by Roba et 
234al., THQ for metals zinc, copper, lead and cadmium were higher than one, indicating that consumers 
235may experience potential health risks(37). 
236According to Mousavi et al.'s research, the hazard quotient of the metals cadmium, lead and nickel in 
237cultivated rice of Khuzestan province was higher than 1; These results show that the consumption of 
238rice cultivated in this province increases the non-carcinogenic potential(38). Hazard Quotient of heavy 
239metals cadmium, lead and nickel in rice of Hunan region in China is reported to be 2.29, 0.045 and 
2400.216, respectively, and cadmium has non-carcinogenic risk potential for humans(39). The risk of heavy 
241metal contamination of soil, plant and rice in the east coast of India was investigated. The health index 
242(HI) values of adults (1.561) and children (1.360) show the adverse effect on their health in the near 
243future(40).
244
245
246
247
248
249
250
251
252
253
254
255
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256Table3: Non-carcinogenic risk results

257

258
259
260
261

2623.3. Carcinogenic risk assessment
263The carcinogenic risk results obtained from the present study are shown in Table 4. Comparing the 
264carcinogenic risk of heavy metals in two groups of children and adults showed that CRs and ILCR for 
265both groups were smaller than 1*10-6. Therefore, foods such as vegetables, rice and bread consumed in 
266the study area do not have cancer risk in terms of toxic heavy metals. The highest CRs for children were 
267related to arsenic, which were 4.1*10-7, 1.4*10-7 and 1.9*
26810-7 for Tarom rice, radish and Lavash bread, respectively. The highest amount of ILCR for children 
269was related to arsenic, which was 4.5*10-7, 2.3*10-7 and 4.1*10-7 for Tarom rice, radish and Lavash 
270bread, respectively. The highest CRs for adults were related to arsenic, which were 9.6*10-7, 2.8*10-7 
271and 4.6*10-7 for Tarom rice, radish, and Lavash bread, respectively. The highest ILCR value for adults 
272was related to arsenic, which was 1.1*10-6, 4.6*10-7 and 9.6*10-7 for Tarom rice, radish and pita bread, 
273respectively.
274The risk of carcinogenesis for kids is as follows:
275Tarom (4.1*10-7) > Domsiah (3.8*10-7) > Anbar (2.5*10-7) > Indian (2.2*10-7) > Pakistani (2.1*10-7) 

HQs (Kids)
Food Type As Cd Cr Ni Pb  

HI

Anbar 0.0078 0.0005 0.0001 7*10-7 0.0003 0.0088
Domsiah 0.0118 0.0006 0.0001 9.8*10-6 0.0001 0.0127

Tarom 0.0127 0.0007 6*10-5 5.6*10-6 9.6*10-5 0.0137
Hendi 0.0070 0.0003 2.3*10-6 2.8*10-6 4.8*10-6 0.0073

Rice

Pakistani 0.0065 0.0002 8.9*10-6 4.2*10-6 8*10-5 0.0069
Cress 0.0020 5.09*10-5 3.9*10-5 9.9*10-6 1.1*10-5 0.0021
Chive 0.0039 4.09*10-5 8.5*10-5 1.3*10-5 2.3*10-5 0.0040
Basil 0.0026 3.32*10-5 0.0001 1.4*10-5 1.8*10-5 0.0028

Vegetable

Radish 0.0045 6.49*10-5 0.0001 3.1*10-5 2.6*10-5 0.0048
Barbari 0.0007 0.0001 0.0006 5.6*10-5 2.1*10-5 0.0016
Sangak 0.0005 0.0002 0.0005 4.2*10-5 0.0001 0.0014Bread

Lavash 0.0061 0.0002 2.6*10-5 8.4*10-5 0.0001 0.0006

HQs (Adult)
Food Type As Cd Cr Ni Pb  

HI

Anbar 0.0036 0.0002 8.1*10-5 3.2*10-7 0.0001 0.0041
Domsiah 0.0055 0.0003 5.2*10-5 4.6*10-6 6.5*10-5 0.0059

Tarom 0.0059 0.0003 2.8*10-5 2.6*10-6 4.5*10-5 0.0064
Hendi 0.0032 0.0001 1*10-5 1.3*10-6 2.2*10-6 0.0034

Rice

Pakistani 0.0030 0.0001 4.1*10-6 2*10-6 3.7*10-5 0.0032
Cress 0.0007 1.9*10-5 1.5*10-5 3.8*10-6 4.5*10-6 0.0008
Chive 0.0015 1.5*10-5 3.2*10-5 5.3*10-6 9*10-6 0.0015
Basil 0.0010 1.2*10-5 4*10-5 5.5*10-6 7.2*10-6 0.0011

Vegetable

Radish 0.0017 2.5*10-5 4.4*10-5 1.2*10-5 1*10-6 0.0018
Barbari 0.0003 8.5*10-5 0.0003 2.6*10-5 1*10-5 0.0007
Sangak 0.0002 9.8*10-5 0.0002 2*10-5 6.7*10-5 0.0006Bread

Lavash 0.0028 0.0001 1.2*10-5 3.9*10-5 5.2*10-5 0.0031
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276The risk of carcinogenesis for adults is as follows:
277Tarom (9.6*10-7) > Domsiah (8.9*10-7) > Anbar (5.8*10-7) > Indian (5.2*10-7) > Pakistani (4.9*10-7)
278In a study in Thailand, they showed that vegetables grown in landfills have carcinogenic and 
279non-carcinogenic risks, and the highest carcinogenic risk is related to arsenic and lead 
280metals(41). In the study of Sultana et al., the results of the study showed that the region of 
281Bangladesh is unsuitable for growing vegetables due to the risk of consuming more heavy 
282metals that affect food safety. Manganese, lead, and iron elements are the most non-
283carcinogenic heavy metals; while cadmium causes the greatest risk of cancer(42). The 
284carcinogenic risk of cadmium, lead and nickel in the samples of rice grown in Khuzestan 
285province (Iran) was more than 10-4, which indicates that the consumption of rice grown in this 
286province has the potential of carcinogenic risk(43). The amount of carcinogenic risk of 
287cadmium and nickel metals in rice of Hunan region in China is reported to be 0.0343 and 
2880.0039, respectively, which was higher than 10-4, and the consumption of this rice has the 
289potential to cause cancer in humans(44).
290
291Table 4: Carcinogenesis risk results

292

293
294

CRs (Kids)
Food Type As Cd Cr Ni Pb  

ILCR

Anbar 2.5*10-7 1.3*10-8 1.8*10-8 1.7*10-9 8.1*10-10 2.8*10-7

Domsiah 3.8*10-7 1.8*10-8 .12*10-8 2.3*10-8 2.9*10-10 4.3*10-7

Tarom 4.1*10-7 2.1*10-8 6.5*10-9 .13*10-8 2*10-10 4.5*10-7

Hendi 2.2*10-7 8.3*10-9 2.5*10-10 6.8*10-9 1*10-11 2.4*10-7Rice

Pakistani 2.1*10-7 6.8*10-9 9.5*10-10 1*10-8 1.7*10-10 2.3*10-7

Cress 6.5*10-8 1.3*10-9 4.1*10-9 2.4*10-8 2.5*10-11 9.5*10-8

Chive 1.2*10-7 1.1*10-9 9.1*10-9 3.3*10-8 4.9*10-11 1.7*10-7

Basil 8.6*10-8 9*10-10 .11*10-8 3.5*10-8 3.9*10-11 1.3*10-7Vegetable

Radish 1.4*10-7 1.7*10-9 .12*10-8 7.7*10-8 5.6*10-11 2.3*10-7

Barbari 2.4*10-8 4.9*10-9 7.2*10-8 1.3*10-7 4.6*10-11 2.3*10-7

Sangak 1.6*10-8 5.7*10-9 5.6*10-8 1*10-7 3*10-10 1.8*10-7

Bread Lavash 1.9*10-7 7.6*10-9 2.8*10-9 2*10-7 2.3*10-10 4.1*10-7

CRs (Adult)
Food Type As Cd Cr Ni Pb  

ILCR

Anbar 5.8*10-7 3.2*10-8 4.3*10-8 3.9*10-9 1.8*10-9 6.6*10-7

Domsiah 8.9*10-7 4.2*10-8 2.8*10-8 5.5*10-8 6.9*10-10 1.1*10-6

Tarom 9.6*10-7 4.9*10-8 1.5*10-8 3.1*10-8 4.7*10-10 1.05*10-6

Hendi 5.2*10-7 1.9*10-8 5.8*10-10 1.5*10-8 2.3*10-11 5.6*10-7
Rice

Pakistani 4.9*10-7 1.6*10-8 2.2*10-9 2.4*10-8 3.9*10-10 5.3*10-7

Cress 1.2*10-7 2.6*10-9 8*10-9 4.6*10-8 4.8*10-11 1.8*10-7

Chive 2.4*10-7 2.1*10-9 1.7*10-8 6.5*10-8 9.6*10-11 3.2*10-7

Basil 1.6*10-7 1.7*10-9 2.1*10-8 6.7*10-8 7.6*10-11 2.5*10-7
Vegetable

Radish 2.8*10-7 3.4*10-9 2.3*10-8 1.4*10-7 1*10-10 4.6*10-7

Barbari 5.6*10-8 1.1*10-8 1.6*10-7 3.1*10-7 1*10-10 5.5*10-7

Sangak 3.8*10-8 1.3*10-8 1.3*10-7 2.4*10-7 7.1*10-10 4.2*10-7Bread

Lavash 4.6*10-7 1.7*10-8 6.5*10-9 4.7*10-7 5.5*10-10 9.6*10-7
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2954. Conclusion 
296The results of these investigations show that the soil or water used for planting vegetables, rice or wheat 
297contained large amounts of heavy metals and did not meet the standards required for irrigation and 
298planting of these crops. Therefore, there is a need for related organizations to carry out regulatory 
299measures. In this regard, in order to reduce food contamination, the following suggestions are provided: 

300 Training farmers in the field of correct irrigation and fertilization.
301 Teaching farmers and people about the harmful effect of heavy metals on the body and ways to 

302control and reduce it.
303 Substitute vegetables with lower absorption of heavy metals.
304 Identifying sources of pollution and controlling its reduction.
305 Inspection and maintenance of water and soil resources used for planting vegetables by health 

306and environmental officials.
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