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Table 1 Analysis of variance of the studied samples in terms of concentration of heavy metals in wheat
flour samples in 1396 and 1397

Variables
Source of Degrees of - -
variation freedom Cadmium Lead Arsenic
1396 1397 1396 1397 1396 1397
samples 8 3445.79"  2688.597  491006.30”  181072.90"  3450.707  2978.86
Error 18 1.16 0.15 9.40 3.03 2.34 2.24
* If the Significant value of the treatment is between 0.05, the treatments are significant at the probability level of

5%.
** |f the Significant value of the treatment is less than 0.01, there is a significant difference in the probability level

of one percent between the treatments.
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Table 2 Comparison of mean values of heavy metal elements in wheat flour samples in 1396 and 1397

Samples Cadmium Lead Arsenic
1396 1397 1396 1397 1396 1397
Mazandaran local wheat () 2.8 4.2f 494.1° 422.1° 7.9 8.2°
Imported wheat (M) 1° 1.3 368.2° 392.7° 75.1% 74.3°
Gonbad wheat (N) 1.3¢ 7.9° 225.3f 178.4" 77.2° 78.1°
Gorgan wheat (H) 17.6° 21.7° 120.7" 140.2' 64.6° 37.2°
Mehr Rostam Kala flour (K) 20.6 19.4° 500.3° 429.7° 5.5% 6.3°
Gorgan Shams flour (F) 1.2¢ 1" 81.4' 201.3f 2.9% 3.4f
Golestan Kalaleh flour (R) 106.4° 94.2% 1311.5° 801.6% 2.5 0.0°
Surk Setareh flour (D) 21.8° 35.1° 867.1° 750.2° 47.1° 46.2°
Nodahak flour (E) 1.1° 1.9 154.6° 194.3¢ 0.2f 2.9f

* The statistical difference between the samples was measured in terms of concentration with Duncan's test, with the
highest concentration determined by the letter a and the lowest by g.
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Table 3 Analysis of variance heavy metals concentrations in wheat samples in 1396 and 1397

Variables
Source of Degrees of - -
variation freedom Cadmium Lead Arsenic
1396 1397 1396 1397 1396 1397
Samples 3 80.72" 137.54™ 17465.56" 47749.02”  0.00009"™ 0.65~
Error 8 0.037 1.02 5.39 3.16 0.0003 0.002
* If the Significant value of the treatment is between 0.05, the treatments are significant at the probability level of

5%.
** |f the Significant value of the treatment is less than 0.01, there is a significant difference in the probability level
of one percent between the treatments.
ns: not significant.
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Table 4 Comparison of the average concentration of heavy metal in wheat samples in 1397.

Samples Cadmium Lead Arsenic
1396 1397 1396 1397 1396 1397
Mazandaran wheat (A) 3.2° 4.7° 215.1° 312.20° 0.2>° 1.1
Imported wheat (B) 13.3 17.2% 129.4° 100.4° 0.2> 0.0>°
Gonbad wheat (C) 3.9° 2.1° 149.9° 121.8° 0.2>° 0.0>°
Gorgan wheat (W) 3.3° 4.9° 299.1% 343.7° 0.2>? 0.0>°

* The statistical difference between the samples was measured in terms of concentration with Duncan's test, with the
highest concentration determined by the letter a and the lowest by g.
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Table 5 Daily intake and risk factor for adults and children in wheat flour samples in 1396 and 1397.

. . The daily HQ risk HQ risk

Samples zg"gg Years Coniengatlon B tg—l?eeigaa:j{ms intake in factor in factor in
pPb) children adults children

Cadmium 1396 2.8 0.005755 0.022672  0.057551  0.226715
Mazandaran 1397 4.2 0.008633 0.034007  0.086326  0.340073
looal Wheat Lead 1396 494.1 1.01556 4.000713  3.385218  13.33571
S) _ 1397 422.1 0.867578 3.417731  2.891926  11.39244
Arsenic 1396 7.9 0.016238 0.063966  0.077322  0.31986

1397 8.2 0.016854 0.066395  .0.084271  0.331976

Cadmium 1396 1 0.002055 0.008097  0.020554  0.08097

1397 1.3 0.002672 0.010526 0.02672  0.105261

Imported Lead 1396 368.2 0.756793 2981304  2.522642  9.937681
wheat (M) 1397 392.7 0.807715 3.17968  2.6904498  10.59893
Arsenic 1396 75.1 0.154359 0.608082  0.771797  3.040412

1397 74.3 0.152715 0.601605  0.763575  3.008024

Cadmium 1396 1.3 0.002672 0.010526  0.026672  0.105261

1397 7.9 0.016238 0.063966  0.162375  0.639661

Gonbad Lead 1396 225.3 0.463078 1.824247  1.286328  6.080824
wheat (N) 1397 178.4 0.366681 1.444499  1.222269  4.814998
Arsenic 1396 77.2 0.158676 0.625086  0.755599  3.12543

1397 78.1 0.160526 0.632373  0.802628  3.161867

Cadmium 1396 17.6 0.036175 0.142507  0.361748  1.425067

1397 21.7 0.044602 0.175704  0.446018  1.757042

Gorgan Lead 1396 120.7 0.248085 0.977304 0.82695  3.257681
wheat (H) 1397 140.2 0.288165 1.135195 0.96055  3.783984
Arsenic 1396 64.6 0.132778 0.523064  0.663889  2.615321

1397 37.2 0.07646 0.301207  0.382302  1.506036

Cadmium 1396 20.6 0.042341 0.166798  0.423409  1.667976

Mehr 1397 19.4 0.039874 0.157081  0.398745  0.570812
Rostam Lead 1396 500.3 1.028309 4.050914  2.856414  13.50305
Kala flour 1397 429.7 0.883199 3.479268  2.943996  11.59756
(K) Arsenic 1396 5.5 0.011305 0.044533  0.056523  0.22667
1397 6.3 0.012949 0.051011  0.064745  0.255055

Cadmium 1396 1.2 0.002466 0.009716  0.024665  0.097164

Gorgan 1397 1 0.002055 0.008098  0.020554  0.08097
Shams flour Lead 1396 81.4 0.167308 0.659093  0.557694  2.196978
) 1397 201.3 0.412749 1.629962  1.379163  5.433067
Arsenic 1396 2.9 0.005961 0.023481  0.029803  0.117406

1397 3.4 0.006988 0.02753 0.034942  0.137648

Cadmium 1396 106.4 0.218693 0.861518  2.186929  8.615176

Golestan 1397 94.2 0.193617 0.762735  1.936172  7.627345
Kalaleh Lead 1396 13115 2.695637 10.61918  8.985456  35.95725
flour (R) _ 1397 801.6 1.647596 6.490531  5.491988  21.6351
Arsenic 1396 2.5 0.005138 0.020242  0.025692  0.101212

1397 0.14 0.000288 0.001134  0.001439  0.005668

Cadmium 1396 21.8 0.044807 0.176514  0.448074  1.765139

1397 35.1 0.072144 0.284204 0.72144  2.842036

Surk Lead 1396 867.1 1.782224 7.022882  5.940747  23.40294
Setaren 1397 750.2 1.54195 6.074347 5139832  20.24782/
flour®)  Arsenic 1396 471 0.096809 0381367  0.484043  1.906836
1397 46.2 0.094959 0.37408 0.474794 1.8704

Cadmium 1396 1.1 0.002261 0.008907  0.022609  0.089067

1397 1.9 0.003905 0.015384  0.039052  0.1533842

Nodahak Lead 1396 154.6 0.317762 1.251792  1.059208  4.172638
flour (E) 1397 194.3 0.399361 1573241  1.331204  5.244137
Arsenic 1396 >0.2 0.000349 0.001376  0.001747  0.006882

1397 2.9 0.005961 0.023481  0.029803  0.117406
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Table 6 Daily intake and risk factor of adults and children in wheat samples in 1396 and 1397

Heavy Concentration The daily The dal_ly HQ ”S.k HQ ”S.k

Samples metals Years (opb) intake in adults intake in factor in factor in
children adults chidren
Cadmium 1396 3.2 0.006577 0.02591 0.065772  0.259103
Mazandaran 1397 4.7 0.00966 0.038056 0.096603  0.380556
local wheat Lead 1396 215.1 0.442113 1.741658 1.473711  17.41658
() 1397 312.2 0.641691 2.527874 2.13897 8.426246
Arsenic 1396 0.16 0.000329 0.001296 0.001644  0.012955
1397 1.1 0.002261 0.008907 .0.011305  0.044533
Cadmium 1396 13.3 0.027337 0.10769 0.273366  1.076897
1397 17.2 0.035353 0.1392268  0.353526  1.392679
Imported Lead 1396 129.4 0.265967 1.047748 0.886556  10.47748
wheat (M) 1397 100.4 0.206361 0.812936 0.687969  2.706986
Arsenic 1396 0.14 0.000288 0.001134 0.001439  0.011336
1397 0.14 0.0002888 0.001134 0.001439  0.005668
Cadmium 1396 3.9 0.008016 0.031578 0.08016 0.315782
1397 0.5 0.004316 0.017004 0.043163  0.170036
Gonbad Lead 1396 149.9 0.308102 1.213736 1.027007  12.13736
wheat (N) 1397 121.8 0.250346 0.986211 0.834486 2.28737
Arsenic 1396 0.15 0.000308 0.001215 0.001542  0.012145
1397 0.16 0.000329 0.001296 0.001644  0.006478

Cadmium 1396 3.3 0.006783 0.02672 0.067828 0.2672
1397 4.9 0.010072 0.039675 0.100714  0.396752
Gorgan Lead 1396 299.1 0.614766 2.421804 2.049218  24.21804
wheat (H) 1397 343.7 0.706436 2.782928 2.354786  9.276428
Arsenic 1396 0.15 0.000308 0.001215 0.001542  0.012415
1397 0.16 0.000329 0.001296  0.0011644  0.006478
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Table 7 PF values related to cadmium concentration in wheat samples in 1396 and 1397

Samples PF cadmium PF Lead PF Arsenic
1396 1397 1396 1397 1396 1397
Mazandaran wheat (A) 0.875 0.893617 2.297071  1.352018 49.375 7.454545
Imported wheat (B) 0.075188 0.075581  2.84544 3.911355 536.4286  530.7143
Gonbad wheat (C) 0.333333 3.761905 1.503002  1.464696 514.6667 488.125
Gorgan wheat (W) 5.333333 4.428571 0.403544  0.407914 430.6667 232.5
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The objective of this study was to measure the amount of heavy metals cadmium, lead and arsenic
between the amounts of metals and the risk assessment in wheat, extracted flax from imported wheat and
indigenous cultivars. Considering the wheat cultivar and the number of flour mill factories in Golestan
and Mazandaran provinces. Wheat samples were harvested. Samples after flint transfer to flour mills and
process of flour process for evaluation and determination of heavy metals in laboratory. Research Institute
of Science and Technology Research Institute. The results of this study showed that the highest
concentration of cadmium in wheat flour samples in 2017 and 2018 was related to the R sample. The
highest concentration of lead in wheat flour samples is related to the R sample. The highest concentration
of arsenic in wheat flour samples is related to the N sample. According to the results obtained in wheat
samples, the mean values of cadmium in B sample were the highest. The mean of lead values in the W
sample was the highest. The concentration of arsenic in A sample is also the highest. The results showed
that S, M, N, K, R, D, and E samples were unsafe for adult samples in flour samples. Also, R sample flour
for adults was unsafe for cadmium. The F, H and M specimens were safe in adults in terms of heavy
metals. In samples of wheat, S, N, and H samples were unsafe for adults in terms of lead levels.

Keywords: Flour, Wheat, Heavy metals, Risk assessment
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