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ABSTRACT

Due to the high consumption of lettuce, the examination of its heavy metals content, including Chromium and Nickel
is of enormous importance. This study was conducted in 2012-2013, in which 11 important areas under the
cultivation of lettuce in Varamin-Pishva located in Tehran were investigated. To do so, at the time of harvest, three
samples were randomly taken from each field and then their fresh and dry weights were measured. The dried
samples were dissolved in acid by wet digestion method and the concentrations of Chromium and Nickel in the
resulted extract were determined by atomic absorption spectrometry (AAS). The mean content of Chromium in
spring cultivated lettuce was 0.3493mg/L and 0.9375 of fresh weight and 17.4636 mg/kg of dry weight, while
Chromium content in winter cultivated lettuce was 0.3154 mg/L and 0.8917 of fresh weight and 15.7682 mg/kg of
dry weight. The concentration of Nickel was less than of 5 mg/kg and 0.4 mg/kg in dry and fresh weight,
respectively. The results demonstrated that the lettuce cultivated in these areas is free from Chromium and Nickel
contamination for humans.
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INTRODUCTION

Considering high consumption of vegetables inclgdettuce, it is important to ensure their safetd high quality
cultivation. One of the most important factors etefmining the safety of this product is the conhtdrheavy metals
including Chromium( Cr) and Nickel( Ni).[ 1-5 ]Pe=sly, the cultivation areas around big cities sashTehran,
Isfahan, Shiraz, etc are irrigated by canals coimated with various pollutants including agricutland industrial
sewage. The presence of vegetable planting areesuading big cities suggests the importance oflyhg the

adverse effects of heavy metal accumulation intplf:8] Cr, mainly accumulate in soil as the bododn. The

most stable forms of Cr are C r(lll) and Cr(VI).(€l) is much more toxic than Cr(lll) and is considd a potent
carcinogen. The content of Cr in vegetables, wepented from 20-600ug/kg. The usual of Cr uptakgiimans
through foods ranges 5-500 pg/day and drinking mads been measured 0.1 mg/L. [9-11] Total Nickeitent in

soil is 1-200 mg and its toxicity level in soil4®mg/kg. Toxicity level of Ni in plants has beepoeed 50mg/kg of
dry matter. Maximum permitted Ni concentrationswater and foods are 0.05 mg/L and 5mg/kg of bodighte

respectively.[12-15]The objective of this study wasexamine Cr and Ni contamination in lettuce igated in

Varamin as one of the most important lettuce catton areas.
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MATERIALS AND METHODS

In this study, the samples were taken from thegés Askar Abad, Ghale Sin, Yousef Reza, Shoeild ABalang
Darreh,Senardak, Mohammad Abad, Salman Abad,Aladitl, Shooran and Pishva during two successiveiptan
seasons as well as at the time of harvest andtligecations of heavy metals, Cr and Ni were measWéhen the
spring and winter plants were harvested (05/05/284@ 25/11/2012) , three fields were randomly getedrom
which three lettuce plants were taken. The sampiar® transferred to the laboratory in plastic bagey were
washed with tap and distilled water, dried in aiddhen dried in an oven at®5or 48 h and weighed. Then, the
samples were powdered by an electric mill to meas€urand Ni contents. For this aim, 2 g of driesvger sample
were passed through the sieve 60 in a 100mL bottamd erlen to which 4 mL of concentrated perchlegid, 2
mL of concentrated sulfuric acid and 20 mL of cartcated nitric acid were added. The solution wafcdly
boiled to reduce in volume. Then, 20 mL of distllleater , was added to dissolve the deposits. ahwkes were
heated to reduce the volume. When the flask watedpthe extract was filtered by using wattmarefilpaper
no.42. Then, the volume of solution was increasedl50 mL by addition of distilled water.[6, 8,16]h&
concentrations of Cr and Ni were determined by afsatomic absorption spectrometer (AAS,GBC 9323%1.9
and 314.4nm, respectively.[17]

RESULTS AND DISCUSSION

Ni concentration in all extracts was too little ie detected by the instrument. Cr concentration eeawerted to
heavy metal concentration in fresh and dry weidtarat was determined in the extract and compaoegdermitted
standard ranges. The results are presented insTatded 2. Mean Cr concentration in spring culédaettuce was
17.46 mg/kg of dry weight with the maximum amoumtddmg/kg and was 0.94 mg/kg fresh weight with the
maximum amount of 2.47 mg/kg. In winter cultivatettuce, Cr concentration was 15.77 mg/kg withrtreximum
amount of 45 mg/kg. Also, Cr concentration was 0W&¢kg of fresh weight with the maximum amount 42
mg/kg.

Table 1- Chromium concentration in fresh and dry wéght in spring lettuce

CrConc. Freshveigh CrConc.Dry Cr Conc. Freslweigh Cr Conc.Dry weigh
Sample (mg/Kg) weigh Sample mg/Kg) (Mg/Kg)
(mg/Kg)
Ghale Sin 1.01 23.00 Salman Abad 0.33 8.00
Askar Abad 0.25 9.50 Senardak 0.28 5.40
Yousef Reza 0.23 5.35 Palang Darreh 1.74 32.00
Shoeib Abad 1.62 335 Mohammad Abgd 0.42 8.00
Jalil Abad 1.44 21.00 Shooran 0.24 5.35
Pishva 2.47 41.00 Mean Conc. 0.94 17.46

Table 2- Chromium concentration in fresh and dry weéght in winter lettuce

. Cr Conc.Dry Cr Conc. Fresh .
Sample Cr Conc. Freslweigh (mg/Kg) weigh (mg/Kg) Sample Weigh mg/Kg) Cr Conc.Dry weigh (mg/Kg)
Ghale Sin 0.46 6.00 Salman Abad 0.32 5.05
Askar Abad 2.24 45.00 Senardak 0.97 19.50
Yousef Reza| 0.31 6.50 Palang Darrel 1.51 23.00
Shoeib Abad 0.39 6.75 Mohammad Abad 0.30 5.10
Jalil Abad 0.63 12.00 Shooran 0.26 5.05
Pishva 241 39.50 Mean Conc. 0.89 15.77
CONCLUSION

The results of this study identified, in most saesplspring cultivated lettuce showed higher Cr eainthan winter
plants. This may be due to higher temperatureeasing of movement and mobility of minerals corediim soil,
faster growth, root respiration, permeability ofaqi cell wall and accelerated chemical reactiomssail.
Considering the obtained result, it could be codetu that the cultivated lettuce is acceptable faman

consumption.[8,17,18]
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