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Abstract

Background and Objective: Wheat (Triticum aestivum L.), corn (Zea Maize), and tomato (Solanum
lycopersicum) are among the most important components of food. This paper provides the first
guantitative information on accumulation of heavy metals (lead, cadmium, and arsenic) in ground
(soils) overground (leaves) and underground (roots) parts of wheat, corn, and tomato around the
Kashafroud River in Mashhad, Khorasan Razavi, Iran.

Method: The concentrations of lead, cadmium, and arsenic were determined by atomic absorption
spectrometry, graphite furnace (GBC GF3000).

Results: Statistical analysis showed that there is a significant difference among the cadmium
concentrations of soil, roots and leaves/grain in various plants (p<0.01 for wheat and corn and
p=0.0004 for tomato). There was not a significant difference among the lead concentrations of soil,
roots and grain in wheat (p>0.05), but there was a significant difference for other plants (p<0.01 for
corn and tomato). Furthermore, statistical analysis was done for arsenic concentrations of soil, roots
and leaves/grain in wheat and tomato (p>0.05 for wheat and p=0.026 for tomato).

Discussion and Conclusion: The results of this study were compared with global standards. As well
as in this monitoring, health risk assessment by EPA/WHO instructions has been done. The
concentrations of lead, cadmium, and arsenic in soil were below the limits proposed by WHO, EPA,
and EU. The results of the present study aimed to provide data from Kashafroud River as indicators of
natural and anthropogenic impacts on aquatic ecosystem as well as to evaluate the human hazard index
associated with wheat consumption. Health risk assessment of consumers from the intake of metal
contaminated was evaluated by using Total Hazard Quotient (THQ) calculations. In this study, the
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THQ through consumption of wheat was less than 1, indicating that there is no significant potential
health risk associated with the consumption of wheat from the around the Kashafroud River.

Keywords: Kashafroud, Heavy metals, Triticum aestivum L., Zea Maize, Solanum lycopersicum
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Figure 1. Situaion of Kashaf Roud (A: Map of Iran, B: Map of Khorasan, C: Basin area, and D: Kashaf Roud)




A9 olo Cugens )l AT 0 ylod emns § Laao (5551955 9 pole Y.

Sl J18 L3 (gls paiges Jore JLS j0 a8 35 D)3 ac e
D0 4 (48,50 90 ) diges dae Vo olawd S, Cped
ac)i0 50 3l (gl pdiges g0 T il g bl Bolas
Sladoe 5| (s esks Ky ol o Ly a5 (SijarsS
3)90 58 b plmil 15 (3903 10) a8 S )18 LS (5,10 paigel

el 00 /.JLT 5 odbails p dils « 5y gl @ puiS

10 yreiged
Sl Bolay MLlS &g 4 (5408 paiged axlllae cpl o
Triticum ) pasS Jolss aelllae 550 ol als/ S 5 g as
Solanum ) % 54545 4 (Zea mize) <,3 «@estivum L.
pasS asre 5l (Y JS8) el 4185 & 50 (lycopersicum
S ke men g (as,50 ¥ 5l) diges dae VO olaws

P KVE GIPLARERIE 13 P PR RPN VRN I R

Figure 2. The image of wheat (A), corn (B), and tomato (C)
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Figure 3. Comparison of the cadmium concentration in soil, roots, and seeds/leaves of wheat, tomato, and corn
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Table 1. ANOVA test p value for the difference in cadmium in soil, roots, seeds/leaves (pg/kg) in the three plant
species studied
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Figure 4. Comparison of the lead concentration in soil, roots, and seeds/leaves of wheat, tomato, and corn
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Table 2.The statistical analysis for the lead difference in soil, roots, seeds/leaves (png/kg) in the three plant
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Figure 5. Comparison of the arsenic concentration in soil, roots, and seeds of wheat (right) an tomato (left)
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