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Background: Walnut is the most widely distributed tree nut wotldwide and has been
consumed as a nutrient-rich food for many years. The aim of this study was to investigate the
concentration and risk assessment of heavy metals in walnuts produced in Toyserkan County,
Hamedan Province.

Materials and Methods: 45 walnut samples were collected from 3 cities and 15 villages of
Toyserkan county by systematic-random method. After preparation and digestion of the
samples by acid method, the concentration of heavy metals was measured by atomic
absorption spectrometry. EDI, HQ and HI indices were used for risk assessment.

Results: The average concentrations of heavy metals Cu, Zn, Fe, Mn, Na and K were 16.12,
47.43, 88.53, 44.25, 280.9, and 182.6 mg/kg, respectively. The results of the Kruskal -Wallis
and Mann-Whitney tests showed that the diffetence between the mean concentrations of iron,
manganese, sodium, and potassium was significant with the change in location. Spearman
correlation test also showed that there is a significant correlation between heavy metals and
mineral elements. The EDI and HQ index for each of the studied heavy metals and the HI
index for the total of heavy metals in both age groups were less than 1 and within the
permissible limit.

Conclusion: The average concentration of copper and manganese was higher and zinc was
lower than the amount recommended by FAO and Wotld Health Organization. Compared to
other different countries in the world, the concentration of iron, zinc, manganese and sodium
was higher and potassium was lower. The heavy metals studied were considered to be non-
carcinogenic for both adults and children and did not pose a significant risk of adverse health
effects. Special attention to the contamination of soil and agricultural products, especially
walnuts, with heavy metals and the control and reduction of the entry of these pollutants
through human sources such as chemical fertilizers and pesticides in Toyserkan County is
necessary.

Keywords: Walnut, Heavy Metals, Risk Assessment, Toysercan

Copyright © 2025 The Authors.

Published by Alborz University of Medical Sciences
This work is licensed under a Creative Commons Attribution-Noncommercial 4.0 International License. (https://creativecommons.org/licenses/by-
nc/4.0/).Non-commercial uses of the work are permitted,provided the original work is properly cited.

Original Article


https://doi.org/10.61882/jehe.13.1.20
http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20 ]

g Al YO Yr oladis AF ¥ Hlg ) o jladi A Y 6 g0 cdasas Cudilags cudigs dlas J I / I I I /
e ————————————————————————————————————————————————————————————————————————————————————————————— |

Medical s

O jouc 35 Oliew g 55 0 A 5 (6338 53 (Ko Ol Sy sl 5 o2

&Y AY/YA 100y &6 T2 JALVA 7 FRCIC FPRY &6

Tishabiad iy T oles dpon (Kb qune

U‘J‘.’.‘ ‘ﬂW AK‘Q‘:;W)L.:M}NCLA am\icwjhﬂ_mWWJrjb Aj_/,f)t.w‘\
U‘J{,‘ ;J.LW AK.:.\J“) AQ..{)L.:M}NCL» oIS ls cw).lzﬂ_me.@A)r)b LSJZSJLS)M\JY
U‘J‘.’.‘ LJ.LW AK..:«J“) “;"i)‘hﬁm}fﬁ‘bcl"‘ am\inwjh.:mw.,\@)r)h J.NL.‘.:I)\SW}ATJLJ\JV

o.)._g.(__;

S S Ol S Caladle 5l Ol el 3 03 el S 535 1B 5 )
6355 53 S Dl Sy oLl 5 CBle o ek cal 5B S e O ae (ke 3l ge )
2 Ol Dbl 53 O jey 5 Oliw jed 53 odd W S

olai= Sl B, 0 O s 55 Ol s by 3 V0 5 g8 Y 3l 55 S w5l YO 1 L g, 9 5l se
s Lo S e (sl g bk sad a5 s3laesbal 5l e 3 S (5T
A esliwl HI s HQ EDI sla axlis 3 S, oLl cgr Al (6, Sesll oSl

5 FEYO ANOY FV/EY AT L ol 5w 538K (ol (g (pme rSimw 3l clle Sl 1l 4l
4 5l3 OLi 2ty 5 el sm IS s S 0sa3T il 3 0 S kS 0 8 Jea VAY/Z 5 YAV ol 5 s
55 ) (Senn 0503135 13 s OSGe omliy 5 s 5500 gl B (Sl oy D
o2 L HQ SEDT astls s jls 3 pms ides ool 5 (oml3h s ine (Koo o 513 0LES
A= 55 ) j‘;ﬁé;@aﬂﬂ})))ﬁé‘){ﬁw@‘}lﬁCMALE\){HIUA;.—L.: 5 andllas 35 50 Kl 56 )
250 e

o3l 5 3 Lo g5 0l a5 e 31 a8 T 5 (55 5 VL 5800 5 e il (Sl 15 8 4oms
el 5 SV e 5 580 s ol Bl Oler il (glas 52 L aslie 53 sy Gl Cilig
5 IS5 03 33 Sl s O s b D3 Sy Do (s 2 2050 o S5k 352 5 0l
FRC{ P SN [PV PP S el N v W I K P VP PS -0 W WE S PR H LAY
e Gl 3 et Tl 3555 2alS 5 8 5 oS Sl @ 53,8 (Saillonns 4 s3,5LiS OV pams
el (G550 O e 5 Sl s o IS 5 land 355 Al L]

O o 5 Sty o) e 518 53 5 16T sl o515

g ki g oSy SN Cong
e.solgi@yahoo.com

sdllio (31 & bt 092
Solgi E, Abbasitabar H, Fazlali Z.
Investigation and risk assessment of
heavy metals in walnuts produced in
Toyserkan County, Hamedan, Iran.

Journal of Environmental Health
Engineering. 2025;13(1):20-35.

DOI:
10.61882/jehe.13.1.20

FOLY s Gilades AF+F Hlga ) o lech A¥ 0 dasas Cudifags oanige alao



https://doi.org/10.61882/jehe.13.1.20
http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

S e 35 Gl gt 50 sutcd ol (59058 o0 oS S5 Sessry bS] 5 e

a8 s DS 5 nl b Feee S S0 Ol
N5

PRI RE PR RO TR
o B 4 e a S5 5L a1 il
CWN a5 gy 5 S0 Sl Sobe Hile Sl
oo 5 0l SISS ol esdle sd o Sl e
S b e gan JUs 45 (655 0 Slael 5 (Gime sla
e Ol sl Cpa Sl gl el 0 3ls OLES
Sl oo (52 S 2 o 5 20 53 (38 13
05,5 25 o oalin JLL Y B Y 0838 5o ey 4 45
w250 e 2 B8 B JLs e, ) Al s
i Sl ps S S e s JB SR AL e 1S
S 2350 g0 odor Jb 5 4SS Ol Lo 8
e 058t e S = 5l e s Bl )
DNA _..l 5 (Reactive Oxygen Species)
sl

ol pesdle 555 A4S 5 adS ol ol Kl o e
Slr ol Sl ki A5 g (e o 5all S
S (28 Coaw (b S alasr 5l el
OB O3 S sl (S Cpe 5 (55 e (S 5S
Ll Wl Eel 3K de 5l i o me 3
o2& Ol e (6550l (D se 5 O e DSl
ke Sllas sy e SGlead el 5 sl
Y I R PR3 PRRT R RRCIA R CIow
e DAl o 5 e cpedlS (Sl site ST
Autism  Spectrum ) sl kb D
Sl esls olis (Disorder

Slr s 4L bl e 5l 2t KOl e
e jsb as)ls 08 5 18 s ] C)h“ Jzs
e LU Ll ol U Ll G me 2531 LSy
B A P L RIS RIS
S5 gm0 oo T B 15 s ) Laoy VT
ol 40kl ply Lpd e G ol 55

O rae ($3LaelST 5 malr sb 4 b slaais

YY @ ONEF Gl ) oyladi Ao, 9o daaas Eudilag cdigo dlae

V- WP

5 el ress » Quglansregia. L) 55 8
cb.w): S Sy e Ol ol o 55 (gdae sle 3l
e 4, DUKas Wy o plsl 51 538 (Slex
R e N AL
s oGleis Llp Tazes el ol oBasdg
Wl 03,5 S8 OF Lol 33l a4y 53 5 (o5 58
e siS o sE ol 5l ol s 55
5 ol st T s olgdlis Juscas; dex
53 slosdll @l Bl 53 84S Wlesls OLis sdaze Sladlas
sbeole 5 08 o s apeg Ol
.\ JJ‘J dﬁ)‘/& Lfb) s oS laslo

g b sl 5 S ey Slalas
S B sl Golen e a1, 538 s
S e 535 ey Klesls DL e 5 S e
o sbdesd b b Gl 5 i sl
):; Q,'G)) | L;.\BQL.:SJS) Lﬁd)‘/&wu\ ‘Lade.s)S)S
o 53 Lrb b ele G Olse 4 sles 1S b 4
e v L}"?‘L L;LLLG L;Lﬁd.qgﬁ J.:.!)S L;‘_)" 9 L;L‘.LG
538 53 sprpe e g nl 3l (ol ax S1.T 550
S35 Ol (K55 5 (S5 s slas Sas )
S350 5 oW ¢ S il slaal L
P18 slou|
w‘qufm);ﬁs&uw‘duwlp
S Gy oS Sl 5 VL e 5 me 53 Al
K 5 s g e T Gble I L sl es )l
s isedl g b S S sy o B ae 05yl
Cdr 5 2l sl (S s Sl e oo
5 0Ll e o3 4 3555 5 OLLS dhws « L&l
P 0> e Vb (B S 515 T s S e Ol


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

()/.)L(“"Juﬁ‘“z,r‘“.:‘c

O3 Taghizadeh et al, (2019) ;5 ol s
L b e il Ol st 5 558 55 b sl sl
el 1S 0 and G851 2SCESTIA Chle s S e
S B8 s S 5l ealinal b A 55 S0 5 A s 5
g 3l 0S8 w557 00 e et Sl Lol s
s isles a2 eld Ol Ul A il
O 5 S b ad Sesll sl b 5 515 ages
St o an sl IS b 5SS J Sy
5> ST 55 o gan o b p e 3l eslizad Wl oo
Al el by o Sl 05 S Ol gl 53 3 S 2iS
Mol ol el 5 s ol Jandl i
53 33,8 A5 Ola VoYV b s 6 syl bl
A5 Ol VL &S il o3 3 YOLIVY Lis IS
ot 548 5 Ol (Sl o 552 g 4 Ghase 538
535S cpa g 35,8 S YARAVE W Lol sl asl e
SIS 5 g pizmen ASL o 53 8 0SS5 S
e b Ol oS e3p S VYYWAA Lis S 5 5 8
Lo, s2S 5lday i oKl 53 LA OV ¥ iS5
Mals 13 s Bl 5 SOsSe aS 5 el e
Sl o 53 s s 0 o 5 O S e 335
W5 p iy a5, Opl oS il 5l aman 5 5005 5L
Ol ,gd 5 Olen Okl 5 55l Ol 55 1) 555
VE Sl e WS L osaS 0 8 ad g e O
391 8oy s 1y 5508 s w55 8 Ao
» Ll milig Seuy bl 5 Smol3l clle
A o 2550 O o 5 Ol s 02 S5 (6525
B g9 9 Slgo
dxllbo Q)9 dibio

501l ,8 55 Oldan Qlial 53 OIS o 55 Ol 5
syl 3 3 ,s MRAYEOFA s MOYIYYOYY Sl s
kS V00Fslas _toles U Ol g ol () S5
a3 S s Ol Oliul ol 3l s s V.AA =

Jlo 3wl Sl o 2T 3018 olal ol

o3 &S ‘J:"T Slodns gladisr 3550 0 s w OB S
MOl s oo 058l Ol st 5y 50

W C\Du‘ QL€> cﬁw BL) Lﬁw Soladlae Los ) Ui‘ B
« Angélica and Luz ( 2023) Jke b 4 .ol
& 5% Chihuahua s (g5,5Ls ailae G ys 5 5
BASIC et al, (2020) *tzes b o ges 53 jlome J>
» el Wi, Gran eSOl 5 Sl L)
bl Ll 5l eds ()il mer cilzie (sla L
G gas Lals 13 o s 550 p S50 5 s
Sd LaslSle (gls 55 S (e S35 ‘V‘JL' Jolis s
3 cfiw cJﬁT c(}_}s ‘r_x.a:ls Q‘J.l.s D A
Syl st o sls 0L mls 23 8 13 LT 555 )
Gib ) e G 2 53,5 S s @ O e
.\.J)_.v u)_,.\s JJLS 63 gl>ea 43 J.;;—I ;3‘/...4,4

33352 50 olie Sdee oS 5 Cindri et al, (2018)
%c&bw‘): .Jjéjsd.ﬂ)ﬁ\)jsﬁ&))j):‘}f
ol Ldd bl ClaS 5 5 8 5 Sbe e S
J.LJLLA fs‘.\;— )‘JIQS (Pb ch cAS) Wt bj.LH—v &_JL:—QS
lie g pnp 3550 335 Slakisel I 55 Sl
Slacble g5l sy, & sb 0L b ol 5 sy
A a5 e a5 ol ol ) sl
sole uxs o Liang et al, (2015) Ml o5, 5
S G s oS L s St el s oS
5 Shst derl 3 Sdee Glgime i anlllas ol
oo e g oSG L s el 1 el U5
S i (St als 5 el g ) 53 oS
olsly (Guis b sk ol (53 8 cplsl (S JerT (0l Sl
S el EeiS e 5 S Ll st
S sl @l S5 L s Shs sl fer T s SlaS
Ao Bl o el e 1 sl 35
TS oSS 0SS me w3l |

VEF len ) ogladi AF o 90 claias Cudilagy oeusige ddas @YY


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

S e 35 Gl gt 50 sutcd ol (59058 o0 oS S5 Sessry bS] 5 e

g 31 gLl Bl e WWAS s a5l ¢ i

)\Jﬁ 44[.7-)[5 LSL:"'JJJ )j.\;— )}45;3.«!\% \O\' lJ")J

‘JLA ):J:'ALA?A\‘.A CJJ.AJ.Z.L.));.U)LI wf.vl:.é .J)\J

WV ‘

OB o OB e 55 3 T (LIS OB s 55 Oliws 5 1T
\~O)QLL«A)V ‘:))Jaﬁjdﬁf&@j:‘éi.ﬂjéj
5 Phen S Cundge bt 4l 2SS lyls gl

R w\@@;dmd\ﬁjqdbb@ﬁ&f

- e
220000 250000 280000 310000 340000 a1 a8 52 56 60
N N

+ +

250

500

Caspian Sea

Persian Guif

750
Km

220000 250000 280000 310000 340000 44

48

52 56 60

A:JLEAAJJAMC‘,J}G\JQ

ol ST

St 3 Sl s 05031 L L el 03 Jle
g 38 s el 05031 L s s ke
— o 3 el s S 0 g1 31 L 6 s (S0l i
Sl 3 eslizl b oolal BIUT as eslinad o -
b S &, 50 Excel 5 SPSS

7% ol sl ge B me 53 B 1 F S 2b5))
15 Ob pu

: EDI (Estimated Daily Intake) 4y, ol fpmess
SIS 31 A 0Dl e Sl s 5

:.5}5‘;0 oslai! f.} Jales \a EDI ik BLER o

) doleo
EDI = IRXC
WAB

k) s, s e - EDI diles oyl s
05 O/FV) 538 G pan Olpe T IR /e S ASTe S
535 55 oS s clle 1 C Gy, 0 A s o
Comer Glp 04 05y ke @ Wan 5 mg/g
10) 58 sl 5 (pSAS Vo) SGlal JLS)y
M s e 0l 1 (S ks

YY @AY Gl ) oyladi Ao, 9o daaas Cudilag cwdigo dlae

plesd ST 9 613 s A3ges Yy

45 OIS o 5 Ol g 51 53,5 4503 ¥O 3l ¢ gazes 5
OIS s 31 5503 10 OIS oy 55 Olics b 51 505 1O Jols
LA Slets S50 4 gl Bl 450310
D3 Ml 3 dadi gl (55T 3l i3 S (5T
JHs s laaisad 058 i s S Sis e
38 mle ax 3 0ples s 5 el FA e w0 O]
sl abes & Ladisal O i ) ey A3 pll
3 S il 0 ST e 4 e e 5l LAS 3y
A e 0 S el A s OV s g en
H202) $3mst T 23 oo O oSy JS 2
a3 VY BV e glos 5o s €sad e s S LS
A asliS ol o oK p sl F L0 Sl w
oy il oo YO e 4 bs £ged O 3 )
(@n) s, Mn);Su (Fe)al wobe oLL s
Sl olws Law 5 (CU) e 5 NA) s (KD il
o316l ContrAA700 Ju. jena Analytic ol
s 6,8


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

()/.)L(“"Juﬁ‘“z,r‘“.:‘c

eyl 53 Kwlils ke bl LT ol
53 O e 55 Ol g elans 53 0l d)ﬂ@? 55
S Bl Sl e a5 bl el )
b onle e e Rl chl Sl
SANYS 5 04/55 XYIOV s,y MF/FO 5 YAAS AJv)
VeS/e AT 5K AVAY 5 VAMD FS/AY Al
ooy 3 YAVIY SYAYIY XYY s a5 FOIYY
B30 S 2 e S e VAT 5 Y0 AYO
Sl chle o Sle anlie 5 Y IS8 0 e L
Olies g 53 by S 4 55,5 sl aised 55 K
S SR 5 S it Ll Sy O s 55
OVl (sl gy s gy mily SIS 0 208 0 Gl
Chle S SISyl 5 o i LT el
e Gl Kls it (sl als 0L 1 e
a3 sy s 5K cble xS Ol ks
e 2 QL ol e o a8 Ol 5 o 2y
o hle o nS O b i bl gy,
e Bl 2S SUT e s o i SIS Gl

J.J..::‘) b

HQ (Hazard Quotient) yJod 9y

2 e 33 4 (EDD s, i s Ul w
el 3l e OT 51 5VL S 558 e S
<l gl RFD slie sl axsls Ol cdls
N 5y VAT Y ¢ e S
sde STl s ns Galp SokS/e S e
S Sl dny 3L 5l s (HQ) Gus b i
b padd LB e C3lps 65 8 (5 me 52 Cumar
sy Jlazml ol il ) 1 iy HQ 81 ks w o
S HQ Ml amils zole o pollaal 5U &S 50
L s e eyl el

1Y doleo

EDI
HQ=1p

HI (Hazard Index) yJod yoi b

e 81l S 315 wen HQ slis e HI
52 215 0l s b Sy et 2l ) zes HI
S Goge 53 3 sy Sodl sme 3 Conex
S ol S 3 S ) i i
HI ool ails sy ol Ol e o Sl 51 20
P anls 5 doles Lo s

A PV PYY
HI =}, HQn

OISy 5 Ol e rhaos 53 935 (Sakia 53 (p SAAS 5 0 5 ohoo) pSiwl s CB o LT LY g

ooy ot e ool
\YO ARTAS Y/ Y 2NN
Yo- YAYY \R37/d YAND
VALY YAVIY foIvY ARVARS

Yany OFIOY VAISY Yoy

AYAIF ARRYVA yya/s #a¥/Y
<IYY¥ AR <IAD VY

ERIA YN- ) V/¥0 APAR
na na Yo Yo

95 o
YOV Aee Jslas
baIss YY/AS ASlas
fAFS VEIFO oSl
SIAY FIA o Gyl
\idlad ¥/ A il ls
- I¥Y <IN Ss=>
ial <JFA Sois
b Ve " FAO/WHO

R WA ts’l"))l :na

VEF L ) opladi MY o 90 cdaias Cudilags cdige ddas @ YO


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

S e 35 Gl gt 50 sutcd ol (59058 o0 oS S5 Sessry bS] 5 e

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20 ]

800
700
« g 0D 1111 1
500 I I I I
400
300
200
100
0
Py N W3 ) L 3 . . . . » 2 N
? \§)§ \J;,\o i y{, 7)2 \9{‘ M /.\DJJ) \9?},} yﬁ 7>Q<q 2’ 3):’2 D\)\jy
v 5 5
B Tgyy Hoal BpSie  ow Tl
OIS oy 35 Ol e 53 gy SSE 4y 935 (5la G905 53 (p F3hS 5 05 o) i S il il L Y Y
r.i.l...aj U’QT‘U’“‘ K] JLAJJ d)ﬁ)‘ﬁ.ﬂl—%jfi“ «S9 —o)‘)f))ﬁdlﬁjﬁ g;""))"c"é"‘-il:’.}_}ﬁ-iudj‘)Tclt-’
s oy e mss ) sla oals 051 ol = b ol odal ¥ Jgdr 55 La
55 Sla w503 53 i S5 s Kby g s Do)l s ¥ s
O a3l B s e doss /00 e 3 nly Ol s g el ISy S O gel =l
Lol ool ¥ Jgd s 33,5 Sladised 55 sy sl 53 53,5 sladsel 5o wf.\.wobbg.]a.l;wﬁl?a
P R TR e @ o ars BRI T ERCHE PR W I C PN RSSO

.5‘,{)\;@#&.9)5'/'06&« g Lo S dlous ol (5uls g (Sl s, VO

535 Gl Sga 53 Ko Sl ChlE Sl -y S O gl s Y Jpis

A i YoNVY o
A i YNV )
IR Vf YY/VYA Ry
oo oY i YYI00- P
oY i ARTAATS e
o eF VF ARIZSIN Pt

Y ® AEY Gl ) oyladi A Yo, 9o daaas Cudilug cdigo dlae


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20 ]

LJ[)KA"JL‘SL”L"‘“.'"C

55 S G305 53 S S5 Chile g 03] S Jsix

A U g o
/0 I I I # # W SISl g
—-/¥¥q -Y/vYS -\/a8¥ -\/a8¥ -\/a8% -\/a8% Z
- IPOY Y0 0 0. e - Sig.

23 e Sl e 5 LI e 5 el 5 S
.bLQJﬁM}&T&W.wa}:’-}'/'\ C]‘“
iy 3 g '/'Odﬁ-ﬂﬁ%-i‘é)‘-’@#}

53 95,5 Sadisel 53y el u‘<':“‘“‘"° o‘,.aj @L:.?
o 03l nl s 4 a5 Ll o 03,51 0 J g

G ome 5 bLL a5 5 ol ol 5 s (8555 e

535 Gaaised 53 Rl Sl a el (Kier 03051 gl L 0

\
| TRy
e
! RN e
ofeee [eYY
\ ARAY /YAy A4
SAYY o[+ 0) o[+ AY
\ EIARAS *.pvy BARYS SNy
ARNG LRI /¥4 <[aYY
) HE_ en SIYSE —INYF VAT R
[+-Y oA AR AN 44

3 S OS5 JluS 5 o 03 35 45 oSl
ua,;ugﬁmiwwﬁmw.m@w\

5})"'—‘ .\:—j‘ﬁmg&wo};}.}))jﬁiEDI

£

ol g ol mhu o Seen
Gl o me [0 o o Sion T

Sl s Clle 30l e b Sy b5 S
33 8l O ey 5 Ol gl o 53 93 8 (gladisad 5o
ol ab)}T 7 J}.b— BE ¢l§>j5 9 Jl....f)j o o);

VEY Gl ) oplad A o) gu dauae Cudilags srudige dlas @YY


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

S e 35 Gl gt 50 sutcd ol (59058 o0 oS S5 Sessry bS] 5 e

335 s Waad 43 pow Sl 15 b b Sy 205, . F Jpar

HI iy AW P ool 9 o
- [\ ¥ /oYY ofeeYF o[+ -$9 ofe oYY o[+ N JUsy 5 EDI
- N NARA+ NERYZ o[ XY e \Y ofe o8 olsses | GadlesSekSle S k)
FYeoo¥D. - VO - Y/¥-V/A VA=A VOV Y VY- JLS,y 5 TIEDI jlx oo
£ V.. VA VO-A A -Iv oegs
%4 - - -l V¥ o[+ o[ NY [ ¥ JLS,y 5
.Yy - - NARNY -+ §5 o[+ OA -1\ olses HQ
Sy O | Sy O3 | Som) g | Sy Og | Sy 9y | Sy g | Sy 3 Sy o

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

Gpae 3 b Sl o5l et adiasolts oS o
Tew ot Y5k _ =. s Py
) B G933 LY plwwlpe wlale

skas OLAS 53,5 sbadised 53 S Ol 54
: QU pamags

allas 5y50 ailie oSl s LaodNT cpl >
slacdlad 5 (gooke sl I AL LI e aS WSk e
Sl 3ls Sl il mles 5 (555508 wsle L)
b pH il S Slis a4 90 8 ot s by
(CEC) 555 dols o b JT sl 50 Sl il
s s mole b gy dos cusb ) w850, faly

)tfww;kwduﬁ‘ﬁﬂjmﬁmb

5 Ol L Han et al, (2018) _iass s
535 3 e Sl Sl s bl
Rrekes a8 sls LA Cu Lsls (ﬁL?u.‘ Li, S
053 5 e S 8 s pSlls Sl
S Jlosle 5 pH 5 Kl sls oy mite Ll g5 oo
e e B oder S ol edle L3l s s
oo bl Sien G sdalie Li, S 5 55 8
Gble ol Jsb 5 s hle glaypsU
JaE 0 (6ol 4 ges
Don-lawson and Okah, (2020) _iass
»PH i 5 oKl 5l 2 addlas 4 oS
Sos s e O Hlexr 3 edd S5l glags S
b GV sl gl cisls alol gy i 02y 55l
e ) g i Slalad 4 5 51 0L 3.5 s

2L Sk pH el emmea S ey s

YA ® AFF Gl ) oyladi A Yo 9o daaas Eudilag owdigo dlae

535 Gla wgad 53 Sl s c il (gLl T s
Dol 53 O oy 5 Ol g o 3 0ld (5551 o
.]4»«:_93 IS W}S ﬂ)ULA “ 4;-): L sl a.l.AT \
A o) el chle ¢l FAO/WHO
3K 5 e ole (YO 1 5K N0 1 el O 1,
SB b g ol o e 3l xS al 5 a5 5L
T oS s 5 (g30e

s'» Karcik and Tasan, (2018) si=s s
Sladel 5l S 53 oSl Sl s
/\/YY w—'JMC‘jhsﬂ' M..:SJ:)J t_g..:_vlf)‘ IS Jﬁl_? &.\M}L -
SVIEY G YY/e8 ol 5 ¥9/YV B VO/Y (g5, VS/PY L
2 s esr (o pomes sl s« ppm
TTass ol SUE L alS s e fer T

Cwielag-Drabek et al, SR D et
USG5 S wo cpaedlS lse L5l 4 (2024)
335 5 e ol (B s plabs colsly s T gl s
3 o587k A sl sae el sl OLL
S pbl ramen g SV Sl A 5l aS s e

35t Slme d Sl 13 a8 S ) S8 Ol e e 8


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

()/.)L(“"Juﬁ‘“z,r‘“.:‘c

Barzin et al, (2015) & _ids 3 pooes
b S s S clils (Sa T e e
IS () e ke S0le sl plonil Olutas Olad
WLl e d 5l w550 5 (5,508 Glag S 3 e
Sy g S S s Olsle w5 el
GlassS 3 )8 a8 sl ol |y x| ) ST, S
omIBl el 65slS Glagees 03 abeed 5 sl
Shls b i ol add St 3 (65, 5 e bl
g g e 53 IS5 5 e sy 2Bl
e S a ol Gl b s e Olpe
s 0l o Sa 1 L paxle S, ais Las
S 5V (i o s O e 55 51 pls
Syt () 48 A3l e allan 5y 50 Sl oy
5 el sy Ssila 3 20 Vsl (Sl
Mol Sl el
L 535 sleaisel o Rl chle (Sl
il (sla) 2S5 Oler paw 3 Sl ke
Jodor a5 LY Jsdr) @3 5 15 aylin 5 50
s a4 Oler BB Ko b gl ol e clile
Ol Lwﬁmwﬁswuﬁw.wu Ll!
5K (s ol chle Ll el s 4 5 b Sl

.MTWJQ}YQ&L@?LL&;JQW('%M)

oS ey GReoll Dl S
o gl b5 Shutian et al, (2020) coen
olel 15 0T 2 Jise Jolse 5 o 538 55 ClaS ol
5 sl e jolis o oolan ol 0L mls sl
gl b iy sd M6 easdos 53 e julis
5 gladlae [T, gle w5l CleS jole o
o ol p Lot 2508 A2 e a4
Al S 48 b 6 S eule 53 oy IS L
CleS ole gl S5 boars Jlex 4 535 (B
LA s O sline
Ol Gilsoy et al, (2024)  ass o
2 S slgss Sl s Sl
Rl S B g e 4S5 el g 4 -
2 Rl sl WS e 4 adllas
s 4S5 el a5 5 8 il s 55
e BT, L et BN
35 My 538 il Glacs 55 w3 Sl 5
L oSl Sl s (S5 Belye el S
Mousavi et al, « _iis 3 VS o aex ,
s s Kol K 25 205 (2012)
Olis g 03 5udomn 53 s Zale linhs ool Olban Ol
Aol S g0 SIS oS Jo ¥ BYO G O e 5
JoS ook 4 e 35 S sl DU G ol
Cllas glerd glas S G a5 ailie S S L
e SRLE LI e Jale 1) bl e 5 210

AL
Dl

VFeF Hle ) oylads Y 0, gu cdasas Cuddilugs orudige ddas ¢ v


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

S e 35 Gl gt 50 sutcd ol (59058 o0 oS S5 Sessry bS] 5 e

Mg i b OIS 5 Dl g 33 53,5 5l 305 3 p Sk 5 o) (s il gl Y Ui

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20 ]

\# YIA - Vo-VY V- A-YAVY Y.-Y? ARASAR A - NA \PINY o
f\ Y/ VA-Y4 yy-v. fa-YY Y--v¥ OAUV-YAIY Y. - ANBY ubT
Ao FEYVIE TYY--FAV- - FA---ATY- \Y-08 | YOY)-Fads | Y. - VAYIS P
re A1 N-FY Ta-fY YIV-A¥ - TIX- VP - Ve FEIYD BRI
VA A4 Y-#Y - - - UARSARTA \Al - YAIQ PR
Ty A2 1Y-14 YY-YY VY-pY AL YA/B-YF/) V4 Y. INdidd 595
YA Yv \nd Yo Y Yy Yy A Y- &

Sl s mis g BlFe Gheme Jalse 5 ol
IS 5t Kl
bl g Bielecka et al, (2021) &5 dd>s s
SAUTL o polis (sl 551 Joorl raal B 2
et 3 G5 Stmned Sl sl plonil (6 2 508
5o om s Jerl o3 He 5 As Gl
) posdle s 0L L derl 5 B 53 s
2 Pb 5 Cd gl 658 e (Ser S
ol S L Sses | s 3 g2y (s ool
Maas oLz 1y Jerl glaedNI oo bl
SN s g ey = Iy S 00l b
s DL 53,8 (slo i 5md 3 i 3l hle S
00 e 53 el e S ol Sl &S
S s &Sl @ S L e s b Ao
S oo 1 3 0 (55l e e (slabis,
O opl ol azils GG obe ol Clake Ol
o5 BB b a ole ol b chle oS das
o O3l ol el ol gline il (slalias
e SN OIS a5 L (555 5 e hile S0
ChlE e Candse xS 5o I OLS | s
Sl oo 0303 i ol 22 (5 5 e
S 51 0L 55 95,8 sls e 5 e Sl Bl

oo AT Gl ogladdi A ¥oy g9 cdasas Cudilage cudige dlas

SSiamed LT
o B sz 5 el (Soer 05051
O Jsdr 53 53,8 gls Wsmi > K Dl3ls Ll
o o 053l s 4 e s b s 0]
b3 pmn 5 B s 5 Al ol 5 e e
e SO g 5 LUl 5 el 5 St
s 5 AL G e (Sl 3 /0 e
Ll sy /00 s 53 ke (g)ls pms 5 bLS
el oS s (55,5 OLLS gl ol 5 (55 s
i 2l s 5 Sl ale alis gle s
@°M>omw\¢;wgﬂ¢,;ﬁv§:.,@
Wl 3 S pie eedle 5 Lo 5o Ll S 2
Ghls CEl s 5l e gl st T ol
clanl s s 4 Yol &S wzes g 5VL
[ CHW G IYC.{ P Kt VIV - SVS Y g
alie Jalas 5 S o0 s a4 Sl (Sae 535 5 o]
S35 33 03 e 5 el Il St Jae s L]
GV ol S e Jas sl Sose 4 olS
Sioad LS e [ i S Wil s el
53 A0 e a1 5l U Nl e e
Sissd daaS (St S5l 55 oS aly,


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

oliKea 5 Sl pense

VA :JL.VS/)J',!) o ) O dbews @ wiwqq)ljl.e
(A0S NOVY LS ) ey (Y 0SS
LS5 ) 5K (V00 1 0S8 MA-A 1 LS 5 sl
SYOr el 5100 e (141 OIS 58 Y/ -YUA
Gy e ks aea gl EDI jaxle JT(FVe
23 Sl d Sl 5 ol O3S 5 JlS 5 65 S 52
S0 Sl 51 a6l HQ s ieas
ASJATWJA{;,%)O).M)\)'\JLJ‘&An);jJ
sl Sl gl ) e BB ks sl ol
S s 2l Ol e b Sy 5 D

OO L O B P P VO TR CWANCH UL W8
S RS o 5 oS o Sl o 5 sls 0L
53 e VTSl NG sy s VT S 5 ol T s
Slr sk alls 5 Ll s 3 o 5 g @315
Bielecka et al, =5 5. ezl OEAS G aae
lsn a5l LT peal G eme L) g (2021)
‘\ )3 u_/w: )‘J QL.;J &.w_.v‘) L;VLL))‘ @L:—V CLe™ J..pL.G
BE A odalive ol u:‘.'.‘.’d g )‘ J’;:_v (.Lp): V/O) 44_9&4
T Sls s ilasT ladul 5 A3 YY oS -
alie eSS il (6555 LSl J?T 5»Cd sl
Sla w50 5SS mp s o Sl 03 S s el
Coyae 5555 53 HQ Jsd LB e 5l eds bl
31kl iy SOl G aae oS 31y OLES s dslsa
Mo Ol Codls gl s el

20k 2 s 15 Ol Jlmt o Sl s
s oL ¢l Taghizadeh et al, (2021) a5

V0 e g3 e s 5 ol (s S 3l
ol 35 4 Aasgr DL ol gl g s s Ao
Oy cils glaliny; (5335 laniped 3 ole
Sl 5 s S OS5 el S
s S o 36 5 8 Oty a5 e Sl
Sushy pobae 5 sl lye PH tile Jlse
AE Sl pael 5 S s w5
ol 5 assS 3l eslinal ASle «(g 3, 5LES (glae s .1
S Gble b oo gl 4 Sy 5 b is
33 oS 3ls (S5 151 6 VL sl 4 e il e
T s Sl
< » Taghizadeh et al, (2020) < _ii~s ;s

Sl sl 15 0 s o 515 Ol s Lz Jlat S50
el Glnl 528 s Bl G 3k 5l S
0l) sl e 0sa5T b 5Ske avglie s sl
s Zn 5 Cr As re (el IS S 5 s
Coe 56 S 3 ool 0L B Ly (Sl e
03 e i sdaline RIPY Q)LAJJ-;K;A 5o
ot o> « Kalogiouri et al, (2021) zass
Wy 5 BB (535 bl gdhe 5 ew jols (gl g
Sl chle o Sile alie i oy a8 S o0
el ome ool osls ANOVA ST L S
30 oA e S Sl B
Solgi et iass 55" sl 0L e 5 580 o sia il

5 ol ob,w s L)l e oal, (2019)
NP | SO F1 E IS BN K P S F S
s ISy S 00T s Dl ed (s hetS
cp5enS pole hle Ols (o)l pme SN S S =
Tl oles Sl 5 IS
Py (2
oS3l CBle 15 0l e b Sy b)) b
Jsdor 53 O pus 5 Ol jd mlace 53 53 5 (sladisad 3

Dy cdo jlws dx 4 a5 LGl odd a3l 7

VEF L ) opladi AF o g0 cdaias Cudilage udige ddas @ ¥


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

O e 35 Gl pgcs 50 st o33 (59058 50 oS D55 Seawry (LS, 5 s

Sl e Sl 5 Ol a5 335 53 S
DL 35 oS0k aglie SIUT s 5l 0L it
(oAl oS ol chle Sle o G sl
@ 25l e O i b sl 5 e 50
el 48 ol Ol 58 R Sl Sgy Ls )
adllas 550 Sl 51 S gl o HQ 5 EDI
o) )\J:J‘wf.;w;;\)l.é § s sl » HI j2=ls
Sl gl e LB ks s s g sles A
Lol ool w8 Koy 5 oo gl
535 Gl el 53 R Sl sprs 4 ax g
A5 2 Ol jgd onl ollr 5 O a5 Ol e
S Sl aohy s sl 35S 653,8
5 oS Slh 4 55 S ens 4 $30slES Y sams
e Gk Sl alile pls s Jals 5 J S e
Al e b iSesl 5 Sland glas S Aol Sl
SISl
5ol b Colex g O oKD 5l OB N 5
Aiglal o o 5 5 S5 sl o plasl (6 s
Zole yA)Ls3
Wl 080 b @l (2l 455 ed (S
Slo walos
Juo%@ad\égu&p&;\dw&gwj
RGP
IV EN PEN TEEQV N
S Dl plad 5 Ldgrze dllie O s 55
LB pde 5 el lasylllinl Cole s dhax 5l Shass
el add yle aalllae oyl plosil b
OU Sduungs S Hline

50 bt (S s lie OBy
b Jol Gaiod el e e 5o el o5

Y @AYl Nojladd Aoy g9 ddasas Cudilage cidige dlas

DAS ol el Loy 53 3,5 )5S ol
oS Obae Sl (gl gl 5 S s b
e ol L TLCR slie oJbs ol b syls Sl
Sl ol o S n 4 33 b BB 3 sk
G 3 Gemes T Cad OSSO
Sl b3l ey Taghizadeh et al, (2020)
S SN o pme 33 B JJ b 5 0l s e
2 38 Gpas G5 Ob s o sl 535 s Bl
St g ol Sal SENS a3 s I
S5 dsb 55 A8 Ok 4 Ml k) VL Ol
53 PAd sdalie B V0 3 938 by 5l 5L (03
555 55 o i Sty s i3 G
23S 513wy 3,5 Han et al, (2018) Lo
(P Sl 5 Sl sl 0L S, b3l s
VLS50 5 O35S Sl osr 5 psendlS o3 oSl
ol 55 Lo 3 OF/Y 5 ¥PIA LSS 55 8 Graa b
Slp 525 Gran b oS Sl 51 S s HQ
S35 Cr>Cd>Pb>Hg>As s 5 3l oVLS, 5
L el YN 055 06555 (sl HQ slas s
FYA VARRRE O P L VL S RNNPVA R/ NERSORVA R ¢
Uil pohe daosls s 5 s el
e o Mg Jeol Gble Sl 538 s Sl
758 oo 3l O3S L OVLS 5 a6l s
P Az

a0 e b Sy 5 cdale caddllas ol s
Ol g 53 odd Ay 638 L3 S lls
oSk 38 E bl 5 o 200 O e
o 5 5lae 5l S 5y 5 VL 3K 5 e hale
Oeamen e Sler il Oleslae 5 5B b 5 il
S5 b aglie s (Kl Bl Sl
5 3Ky ol Chle sl Ol Ol ik

—olil el CB Sl b el 5 VL el


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

oliKea 5 Sl pense

Ui U;‘)K"jgfali‘:".'.u)I QL:'L“-G ‘6)\3j{ ‘U)—&u “’-L,’,‘j
il iz o Kan

VEF Gl ) ogladi AF o g0 cdaias Cudilagy dige ddas @YY


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

S e 35 Gl gt 50 sutcd ol (59058 o0 oS S5 Sessry bS] 5 e

References

1.

10.

11.

12.

13.

14.

15.
16.

¢

Gao Y, Hu J, Su X, et al. Extraction, chemical
components, bioactive functions and adulteration
identification of walnut oils: A review. Grain & Oil
Science and Technology. 2020; 7: 30-41.
Taghizadeh SF, Rezaee R, Badibostan H, Karimi,
Gh. Probabilistic carcinogenic and non-carcinogenic
risk assessment of heavy metal ingestion through
consumption of different walnut cultivars: An Iranian
study. Environ Monit Assess. 2020; 192:599.

Mo R, Zheng Y, Ni Zh, Shen D, Liu Y. The
phytochemical components of walnuts and their
application for geographical origin based on
chemical. J of Food Quality and Safety. 2022; 6: 1-9.
Kalogiouri NP, Manousi N, Zachariadis GA.
Determination of the Toxic and Nutrient Element
Content of Almonds, Walnuts, Hazelnuts and
Pistachios by ICP-AES. 2021; 8-28.

Taghizadeh SF, Rezaece R, Badibostan H, Karimi
GH. Aflatoxin B1 in walnuts: a probabilistic cancer
risk assessment for Iranians. Toxicological &
Environmental Chemistry. 2020; 102(9): 506-519.
Han Y, Ni Zh, Li Sh, Qu M, Tang F, Mo R, Ye C,
Liu Y. Distribution, relationship, and risk assessment
of toxic heavy metals in walnuts and growth soil.
Environmental Science and Pollution Research.
2018; 25: 17434-17443. DOT : 10.1007/s11356-018-
1896-3

Pourmoghadas H, Zafarzadeh A. Effect of Applying
Chemical Fertilizers on Concentration of Cd, Pb and
Zn in Agricultural Soils. J Environmental Health
Engineering. 2017; 4(2): 126-138

Bielecka J, Pu’scion-Jakubik A, Markiewicz R, et al.
Assessment of the Safe Consumption of Nuts in
Terms of the Content of Toxic Elements with
Chemometric Analysis. J Nutrients. 2021; 13: 3606.
Angelica CT, Luz OL. Evaluation of Arsenic,
Cadmium and Chromium in walnut (Carya
illinoinensis) in an Agricultural Area of Chihuahua
Mexico:  Carcinogenic  Risk  Assessment. J
Agriculture Research &Technology Open Access J.
2023; 27.

Basi¢ M, Beganovi¢ L, Huremovi¢ J, Zero S.
Assessment of metals and their estimated daily
intakes in various nuts. Agriculture and Forestry.
2020; 66 (3): 211-219.

Cindric 1J, Zeiner M, Hlebec D. Mineral
Composition of Elements in Walnuts and Walnut
Oils. International Journal of Environmental
Research and Public Health. 2018; 15: 2674.

Liang YL, Qing T, Zhang ShX, et al. Determination
of Trace Elements in Edible Nuts in the Beijing
Market by ICP-MS. Biomed Environ Sci. 2015;
28(6): 449-454.

Taghizadeh SF, Badibostan H, Wallace Hayes A, et
al. Residues levels of pesticides in walnuts of Iran
and associated health risks. Human and Ecological
Risk Assessment. 2019; 1080-7039.

Davarkhah Z, Hosseinifarahi M, Radi M, Ghoilpour
S. The Reaction of Some Qualitative Changes in the
kernel of Different Walnut Genotypes in the Storage
Period. Sustainable Agricultural Science Research.
2024; 68-85.

https://irannewspaper.ir/8294/1/69978

Nadalipoor Z, Roozrokh V. Investigating the local
communitys attitude towards the social and cultural

¢ \¥¥ ol Voyladi Ao, gu dasas Cudilags ceudigo dlas

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

effects of tourism, a case study of Tuiserkan city. J
Tourism and Leisure Time. 2017; 4(8): 68-87.
Kazazi Darani S, Akbari Eslami A, Jabbari M, Asefi
H. Parking Lot Site Selection Using a Fuzzy AHP-
TOPSIS Framework in Tuyserkan, Iran. J of Urban
Planning and Development. 2018;144(3): 04018022.
FAO (2020). Crop statistics are recorded for 173
products. Food and Agriculture Organization.

Syeda Noor UlA, Arshad M, Huma A, et al
Assessment of arsenic in Mangifera Indica (Mango)
contaminated by artificial ripening agent: Target
hazard quotient (THQ), health risk index (HRI) and
estimated daily intake (EDI). Food Chemistry
Advances. 2023; 3:100468.

FAO/WHO. Codex Alimentarius; General Standard
For Contaminants And Toxins in Food And Feed.
CXS 193-1995

Canada.ca, Health Canada, Food and nutrition,
Nutrition and Healthy Eating, Dietary reference
intakes, Dietary reference intakes tables: Reference
values for elements, 2023.
https://healthsupplementsnutritionalguide.com/reco
mmended-daily-allowances/

Karcik H, Tasan M. Determination of heavy metal
contents in som organic certified dried nuts. Jurnal of
Tecirdag Agricultural Faculy. 2018; 15(2): 101-111.
Cwielag-Drabek M, Nie¢-Lesniak J, Biatek-Dratwa
A et al. Evaluation of Cadmium, Lead, Chromium,
and Nickel Content in Various Types of Nuts:
Almonds, Cashews, Hazelnuts, Peanuts, and Walnuts
— Health Risk of Polish Consumers. Biol Trace Elem
Res, 2024. https://doi.org/10.1007/s12011-024-
04438-4

Don-lawson C, Okah R. Study of some heavy metals
and the pH assay in walnuts found in four different
locations  Port-Harcourt, Nigeria. GSJ. 2020;
8(3):2320-9186.

Shutian Wu, Danyu Sh, Ruohui Wa et al. Evaluation
of risk levels of trace elements in walnuts from China
and their influence factors: Planting area and cultivar.
Ecotoxic and Environ Safety 2020; 203(15) 110996.
Giilsoy E, Pehluvan M, Simsek U et al. Heavy Metal
Levels and Risk Assessment of Walnut Genotypes
(Juglans regia L.) Grown in Aras Basin of Tiirkiye
Mitteilungen Klosterneuburg, 2024; 74: 145-155.
Mousavi E, Soffianian A R, Mirghafari N,
Khodakarami L. Investigation of Spatial Distribution
of Heavy Metals in Surface Soil of Hamadan
Province. Journal of Soil Research, 2012; 25 ( 4) :
323-336 (In persian)

Barzin M, Kheirabadi H, Afyuni M. An Investigation
into Pollution of Selected Heavy Metals of Surface
Soils in Hamadan Province Using Pollution Index.
jwss 2015; 19 (72) :69-80 (In persian)

Yin LL, Qing T, Zhang SX, Yin KX, Qin JIQ.
Determination of Trace Elements in Edible Nuts in
the Beijing Market by ICP-MS. Biomed. Environ.
Sci. 2015; 28: 449-454. DOIL: 10.3967/bes2015.063.
Ossai EK. Comparative Study on Essential and Trace
Metals in Plant Nuts Consumed in Nigeria. Pakistan
J. Nutr. 2015; 14: 84-87.

Cosmulescu S, Baciu A, Achim G, Botu M, Ttandafir
I. Mineral Composition of Fruits in Different Walnut
(Juglans regia L.) Cultivars. Horti Agrobot. 2009; 37:
156-160.


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-29 |

[ DOI: 10.61882/jehe.13.1.20]

33.

34.

35.

36.

37.

()b&-‘Juﬁ‘“w‘“.:‘c

Cabrera C, Lloris F, Gimenez R, Olalla M, Lopez
MC. Mineral content in legumes and nuts:
Contribution to the Spanish dietary intake. Sci. Total
Environ. 2003; 308: 1-14.

Moreda-Pifieiro J, Herbello-Hermelo P,
Dominguez-Gonzalez R, Bermejo-Barrera P,
Moreda-Pifieiro A. Bioavailability Assessment of
Essential and Toxic Metals in Edible Nuts and Seeds.
Food Chem. 2016; 205:146—-154.

Arpadjan-Ganeva S, Momchilova S, Blagoeva E,
Nikolova M. Investigation of the bioavailability of
Cd, Cu, Fe, Mn, Pb and Zn in walnut and hazelnut
kernels using enzymolysis approach. In Proceedings
of the 4th International [UPAC Symposium for Trace
Elements in Food (TEF-4), Aberdeen, UK, 19-22
June 2011.

Lavedrine F, Ravel A, Villet A, Ducros V, Alary J.
Mineral composition of two walnut cultivars
originating in France and California. Food Chem.
2000; 68: 347-351.

Ozcan MM. Some Nutritional Characteristics of
Fruit and Oil of Walnut (Juglans regia L.) Growing

38.

39.

40.

41.

42.

in Turkey. Iran. J. Chem. Chem. Eng. 2009; 28: 58—
69.

Rodushkin I, Engstrom E, Sorlin D, Baxter D. Levels
of inorganic constituents in raw nuts and seeds on the
Swedish  market. Science of The Total
Environmental. 2008; 392(2-3): 290-304.

Liscakova P, Nawaz A, Molnarova M. Reciprocal
effects of copper and zinc in plants. Inter J of Environ
Sci and Techno, 2022 ; 19: 9297-9312

Kalogiouri NP, Manousi N, Zachariadis GA.
Determination of the Toxic and Nutrient Element
Content of Almonds, Walnuts, Hazelnuts and
Pistachios by ICP-AES. 2021; 8-28.

Solgi E, Khodadadi T. Evaluation of Carcinogenic
and Non-Carcinogenic Risk Assessment of Some
Heavy Metals Due to Consumption of Produced
Raisin in Malayer City. Hakim Health Sys Res. 2019;
22(3): 199-211.

Xei X, Wu W, Wang P, Zhang G. Health risk
assessment of heavy metals in nuts and seeds in
Gansu Province, China. Journal of Food
Composition and Analysis. 2024; 135: 106676.

VEF L ) opladi MY o 90 cdaias Cudilags ceudige ddas @ YO


http://dx.doi.org/10.61882/jehe.13.1.20
https://jehe.abzums.ac.ir/article-1-1090-en.html
http://www.tcpdf.org

