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Assessment of heavy metals (cadmium, lead, and arsenic) and essential nutrients in
iranian rice and the influence of cooking methods on their concentrations

Abstract
Meysam Cheraghi Introduction: Rice (Oryza sativa L.) is one of the most important staple foods in Iran.
eysam Cheraghi' .. . .. . .
Karyim Shahbazi'* In addition to meeting nutritional needs, rice may accumulate considerable amounts
Ainaz Tavanamehr' of heavy metals such as cadmium (Cd), lead (Pb), and arsenic (As). Different cooking
ffehdl Beheshti . methods can influence the concentrations of these metals as well as essential nutrient
obra Sadat Hasheminasab Zavareh . ] . )
Kambiz Bazargan' elements. This study aimed to evaluate the effects of two common rice cooking
x"jg"‘; ‘I{\Zga‘feh' methods—the draining method (Abkesh) and the absorption method (Kateh)—on the
ostafa Marzi' . . .
Meisam Rezaei! concentrations of heavy metals and essential nutrients.

Methods: Twenty white rice samples were collected from major rice-producing
regions across the country. After preparation, each sample was cooked using both the
Abkesh and Kateh methods. Concentrations of Cd and Pb were determined by graphite
furnace atomic absorption spectrometry (GFAAS), As was measured using hydride
generation atomic absorption spectrometry (HGAAS), and essential elements (P, K,
Ca, Mg, Fe, Zn, Cu, and Mn) were analyzed by inductively coupled plasma optical
emission spectrometry (ICP-OES) in both raw and cooked samples. This study adhered
to all ethical principles for non-human research and was conducted under the approved
institutional project code 0138-10-100304-034-9901-99053-991459 4.

Results: The mean concentrations of Cd, Pb, and As in raw rice grains were 0.0031
+ 0.0034, 0.030 + 0.010, and 0.120 + 0.047 mg/kg, respectively, all below national
maximum permissible limits. The Abkesh method reduced Cd, Pb, and As concentrations
by 20.0%, 37.9%, and 30.2%, respectively, whereas the Kateh method resulted in
reductions of 10.0%, 13.9%, and 3.3%, respectively. Although the Abkesh method was
more effective in reducing heavy metal concentrations, it caused substantial losses of
essential nutrients, including Fe, Mn, K, Ca, Mg, and P, with reductions ranging from
15.6% to 60.6%. In contrast, the Kateh method preserved or slightly increased most
nutrient levels (3.5%—-14.9%).

Conclusion: Cooking methods significantly influence the concentrations of heavy
metals and essential nutrients in rice. While the Abkesh method is more effective in
reducing potential health risks associated with heavy metals, it leads to greater nutrient
loss. Conversely, the Kateh method better preserves nutrients and may be preferable
when heavy metal concentrations are within safe limits.interpretation of spirometry

, _ results in native populations.
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