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Abstract

Background and Objective: Several studies have been done to measure the concentration of heavy
metals in vegetables, but so far, research on the determination of heavy metals in spinach and soil
vegetation in upstream and downstream of the Ramin power plant using inductively coupled plasma -
Optical emission spectroscopy has not been performed. Therefore, the purpose of this study was to
determine the concentration of cadmium, lead, and nickel in spinach and soil harvested from upstream
and downstream fields of Ramin Power Plant.

Material and Methodology: 99 vegetable and soil samples were collected. After chemical digestion
(for soil using EPA 3050 and for plant using Jackson, 1980), preparation was performed by the ICP-
OES induction plasma coupling device. Then, the results were analyzed using SPSS20 software.
Findings: The results showed that concentrations of Cd, Pb and Ni in spinach and the soil bottom of
the plant were 17.76, 20.89 and 43.68 mg / kg, 0.09, 0.1, 2.52 mg / kg, respectively. And in the
spinach and the upper soil of the Ramin power plant were measured 6.81, 17.94 and 28.38 mg / kg,
0.88, 0.8 and 1.85 mg / kg respectively, which according to the standard limit. Concentration of
cadmium, nickel and lead in spinach was higher and in soil below standard level. The concentration of
all three metals in all vegetable samples was higher than the standard standard. The general pattern of
concentrations of metals in vegetables and soil is Ni> Pb> Cd.

Discussion and Conclusion: Considering the high concentration of heavy metals in spinach herb and
the impact of atmospheric dry atmospheric precipitation in the region, focusing on the potential risk of
heavy metals contamination for food safety and human health in agricultural soils and upstream and
downstream Ramin power plants it is very necessary.

Keywords: Heavy metals, Atmospheric precipitation, Ramin power plant, Agricultural soil, Spinachia
spinach (Spinacia oleraceae)

1- Department of Environment, Ahvaz branch, Islamic Azad University, Ahvaz, Iran.
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Table 1. Comparison of heavy metals mean in Spinacia oleraceae using T test(mg/kg) at downstream of Ramin
power plant
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Table 2. Comparison of heavy metals mean in Spinacia oleraceae using T test(mg/kg) at upstream of Ramin
power plant
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Table 3. Comparison of heavy metals mean in soil using T test(mg/kg) at downstream of Ramin power plant
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Table4. Comparison of heavy metals mean in soil using T test(mg/kg) at upstream of Ramin power plant

120 oliab! alols P soeile | laews | wlyls
Yios> omlyas | Value | Las Gl il mg/kg mg/kg
SFANA | FAUYeD | efeee | ofeEAeefooYe b Pb
CEANYA | EANDY | efe e V- DA« O b Ni
BRI —fANa | e el AA Y \ Cd

Lss e blis lojl S mlis coins s lailiul " ol

51 s e Sog T ac e SLs " ol e

(0,05 Gy Sogll a0 S US-EPA ()Ll

S 53 o 58 eSle a5 w00 0 (LS ¥ i s
o> 5l aS il oo p,SelS Ly psF e +IA s YU et

29009 yoS Bl (o0 p T9LS 2 )5 e O a5 5l



£y ... (Spinacia oleraceae) glsuw! ;5 (Ni/Pb/ Cd) opioow wilpld cdalé oy

SLs US-EPA oleslaw b 51) o jlas sgaesls L;%JT
(3,105 pguedls Sogll ac)se

ok g CawdVl o Zlawl olS jo Wl3ld -yl o dwo Lo
Cyoly o gy Cawd

3983 (o Lad (y905] cpl anel> g0 (S0l aunlio ge5]
pgeslS ogasr ;o P Value solae 4 az g3 b zliawl oLS
feee) oy g (oo gefeee) IS g (sfove gofone)
5 Cowd YU ddlaie ;0 Bgoge Sl (1 Sle Sglas (o 0+
S gmre 3oy O 6Ua5-c.'a.~u)ow|)olfsf§ Cewd by

ol g g St Wl g Cowd gy ddlaio 90 53 LA ol 55 D1 38 01 e dulie

(5745 32 57 sko)

Qt

¥

.

Al TTTTT

! W it M?h
Cd Pb

2S5 ko VAL s YL ddlaie S o IS0 56 .Sk
S e 8 a5 bl v 5l aS all (oo 0 SkS
S 3 Il ™ ol s g 005 yeS il (o0 0 ,T9LS
acyi0 SB " ) e e cbilis lejle S &l
ac e Sle US-EPA obesbe L 5 o las Ji.;ufosﬂ

(e)LxJJS,,SLS?osJ'I
e /AN o YU dihie S 0 pgesls 38 S0k
RSk ) &S olabial s sl asl (o p kS n eSS
CpiS bl Ml gy 5 0351 y1eS Bl (o0 0,55k

ae 50 S ol Cany s cblis lojle S mlie

ool y 089 3 (03937) Cawsd (yml 9 (03931 ) Cewd YU adilaio 9 30 Zldw! oslS 30 SIS uSKileo duws Lo —Y 510 405

Diagraml. Comparison of heavy metals mean in Spinacia oleraceae using at upstream and downstream of
Ramin power plant
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Table 5. Bio-concentration factor amounts in Spinacia oleraceae at two studied regions
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