[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

B9 ode gaollad (Cows ) o 9 Cuodlw alxo

Olp! e clilogy (oode (pozsil
VEA GOY Slrao VP Yl Jsl o,las @0 33b 0550

D
AD
A‘A

Available online: https://ijhe.tums.ac.ir

(@

“
@
£

o vewell gy /J»
&
/’ ’
s \
%,
9 £
% (1AEH) \f.‘d(‘

‘,f‘f‘“Jj’:’, Jle

o
&F
7

%, 2
" Of Enyiron®™®

& 1019 (5l 35 39290 E5x00lS g 05u2 ¢ b (i s (S (ySionn 33 09I o (awy
Sy (23l el S 2

JERVCS I VPR -SSR VIPUN AT AU IRUS ORI VOV IS SRV LI | B SRVER P Y VSRV N A P PO P

Olnl ol oy (5050 (S pole olStsls « 132 Slsa cadls Sl 35 50 -)

Olplewbe o (Be 0 Sloyo (siblagy Sloas o (S pole olSiils (S5 oaSiils ( elatzl (S 09,5 Y
Sl el ol (i pole olKails codlagy ouSiils clase Clilagy (gwidige 09,5 -Y

Ol Ol (it e (S pole olStsls ciubluge 0uSiils cazme Cotlagy (gwiige 095 -¥

oS il i ol M bl
S Olaear o)l 48 gahe (mg)ls plsS g b e Jdoay gl i Bus 9 dtone VFoo/NY/Y edl 4o fu,b

Ul)-b L’ dl-> g;‘)?” sl ool arSl ULP ) L‘bgs"'\"—“‘y L)—‘JJJJ‘“M)" 9 O Pge YEN/YVA

: 3 ‘ 3 U¢
G |y aallne ) 51 e bl ] oD (sl 5 dags el e e oA T

T . VYT R IBY
ol e a Sloylg ol gl ° (g o S| 06aJL < o C
5 0lpl w4 (S1o)ls sl (sl )0 (e5u2 5 paedlS (o e s « Sty ) (o 098l 0 VF+V/ YY) sl g ,6

05 GBS B pan sl LT L agrlsn (250l ey 5 2ol o Sy (5]
S5l ookl Ly gD Sy b)) ol sl slodiges jo S lp s clale o s
235 e o) Sige (53lmand B . _
w031 5 3ol ot ey Sy e I3l Bl Sile gl el ilpazdly @il isly (i Sl g aals 5 T5lg
feestefe b ME/KG g /e Yo/ NOFVEVIEA VYL NE oYY Ll s s s Sans
YR AL PARIANS JRY PRI Vi (PRI 71 o 3 IR VIR %3 I SR (VRPN I\ U
g g L)‘)-“ .))l.)uL_qu CJa_.-: L_l OL:_..-) 6L-‘> » ('a5_:.m)l55 09— ¢y ¢y ﬂ&u—u‘)T) (5o
S| sl @liollo b el (oSl Grizen 090 e cdlagy Sl ploslw
Slply glalasde LB ;s mo aslllae 550 ol sl ;8 sow 0gill jate moy clale | olas
ol las BauS B ae 1 Ghomnd © Soaand 95 SSerd g S| Cnnny
z_heidarinejad@yahoo.com

Please cite this article as: Javedan Gh, Ghaffari HR, Heidarinezhad Z, Zeraei N, Hoseinvandtabar S, Pourramezani F, et al. Concentration
of potentially toxic elements in black tea imported to Iran: a potential risk assessment study. Iranian Journal of Health and Environment.
2022;15(1):153-68.

Copyright © 2022 Iranian Association of Environmental Health, and Tehran University of Medical Sciences. Published by Tehran University of
@ @ Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
AT creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is properly cited.


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

Sl kel joe S lyr wile pla Sunde 9 138 S pan
O V) cnl Gladl s a5 goms Slge g S 518 5959
wile glaslon & e Seiyl (oyme y3 385 18
FE Sl B)lse a4 e e s peeedlS b agzlse ()
doardS y Gallasl ol il alaz 51 bl Codlas s (glali=dlo
Slid (505 jo awd Saile e obul ¢ leid piiw
Sl ale 5l e ((VY) 29200 2l0to e 9 YU 5>
S a5l Gl Jlade 4y a5 90,0 Ll casS oll Ll
OF) ol Ll goodls p (psllacl Ol il gl ooy

ogill SIS eedS Cuz pele wmlp S Sy L)
b)) eSS el Gl gl s il g
aos €yl B e S Sl clod a5, Jolds Cons] K0 ey
gl sl lobid digd oo ganail (oS glyl 5 S
S gl B b oske o ol jo a8 el Sy )l Al ye
bog poye paee (oL aglye (om0 50 ol dle
WS e ololis 1wl amsls allasl 3G (ol3l Ko
5 e85 Jaiol oS amsie ol suljge abaly b
bgiye Jole o5l 6350 a2 b Cdls s Ol 0l
s pl Bl 4z o des e Gl S0 Loty gb o
GrSeilail anld agzlse byl Coledyd 5 wloe 2525 &
el Jole S5 b sl agzlye o Ste 5 S5 o
ol ol Gl o S ol clale oy &jgym0
olews gl o K alils cdale 6,5 05lail Bua b axlllae
79 2ol Sy @bl s b ya b 4 1)l
R A RE R

Lo 9, 9 olge
Sl digei
ool 0 0l o VYA L jo  shie bog adllhe oyl

VOF

e S5 0 gall Corons oy 2

Ao o

g b e s 4 oS cwl plasands ) (S sy
5 Oiwsme 2z ol Sl aa o)ls a5 Guhe (ag)ls el
slo ol ave el ouls bl b Jodes o 53 pan
bowe sl s, el Camellia sinensis oLS 5, 5|
wip oz wile ol Bl g ol glaysas 51 Sy e
Cothae slod aLS 0 0D 08 g oglies 9 LS SO
a0 YL o Shos 5 glo Y gams cuiS (gl S g ln
5 s ik ) gl el YYD °C 5 VAY i
S (S 3 b ] claSl sl S glgl
g e 2utS Slaass] puSB 5l ol glass 5 g,
b sl g Sl 25 Sl e Sants o sy
Tl 5 Sl sl sl (glaia] ((ez8lS) Lagid
15 5 ol @0l oyl olsE el ol el bolapuS]
gk el oz 5 as s lo 516k 5l 6 i
Sl 5l Geizmen S0 (A 59,5 Bgse rlen 9 (B S
GRlRl Gl s Sl (e 350,00 &3, pslaie 4
(F1) 0 oo odlitul (ASu gy 5 Sye g e Job
Bl o Sles sl a5 cl ool lis Slalllas pieen
SS9 o7 v g g9 98 el 4 5 0l SlarS]
pgrmil ol 53500 (65958 (Gime polic 5l (B (0) 035 o
R A )00 97y Slr 40 59, 9 e P cpgatle e
&)l Casnl Lol slaes Bl os s o yolie ool
sy obed o)lke Vo B VA ailis) bawgie j5b 4 (F)
Sdg opl QEALS SBras oS 2900 SBras ez
5 G 8l Jlod gloysiS 5l (S 5 bl (loy3iS biras
V) s ailoo gl

oy Sy (go et D3l Ly Gy lame (Sl
N 2l 0 395 a0 cimio slaclad S0 a8 cunl Sl
wile goms 0silly yolie 5l (b glz (Sogll 15
355 1 |y Gz az gl osez 5 o e epgeeols (St
oS ol o0ls Lt (6 boa Slalllas (A (Y) el 05,5
SlaS o by olS cas Jdo 4 by jo S Sl
iz ol g 5 el S Sl a4 ool 5 g

% ) 2 ﬂy
1Eo 1 Jlgr /gl ojloih /s joly 09> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

Sloo b (S5 iS00S 0 bol S s oS 00ls
BY Soe oSl .ok ools J1,3 VY h as 4 FYO£Y0 °C
DML 10553 L ol yan oy 6565 Lawwgs (pols &> ¥ h
Shaie O L o Sliad diged Coleg o .l anelsl G s sl
Sy S sl 5 el a5 S peSl sl gl
lid s g osel Cony Jslms 5 Wi bglie $ M
Gy 7 M G500 85 sl jlosliial by g w28 +/F0 um
e g olSws b ladigad ;o S Skl (6 S0l s

(V) ab plil Yoo« GBCHG Jow

Sde ol (slar (sladiges )3 35290 092 Jlaie (et S
Vo ML baiged 4 G bl (nje8 slr aiged 51V 8
S 9y sl Jloea YO ML 5V M S 2 el Jslone
Al adlol oy Vo ladse mow Jele Y mL g4 M
g o owling> ol V h s 1) diges ol I olST
Syl Joloma Yo ML (T & cdigad ad S5 o
silig> Ve MIN Gowe 4 g o adlal Vo) OIS ol g
opigs ol Ve ML T 4 500,5 S5 | diges a0
Dgad (pum -5 0010 Gyly> Ve MIN S & g o0l A8l
Slo peily o 3215 Lawgs Voo ML ol 4o snds it
ol oz 4 /0 MG j5al g sl Jolome s 5 0
ek oSiws bagi gl ladigel ogexr (slyie Culeiy
D et ool Dl e

$lp Kiws LOD) Loy, sadeis o> polie Guioed
e 4 p5radlS g 0gaz ¢ s ey o S, S 38
IERES ANPRYPRRES ANRYES A (RIERRL RYPRRS AN R
Slls gl oBiws LOQ) Jlade fyoad 3> e g 09
Rlr i 4 pseasls 5 0mz e r s o S| (S
. 3 R GFRY R PRy R ‘./..\‘“[)’
ol Sy )

.09_., ./.

ol pd Sy agzloe )
byl g Jelod g 425 (oLl anlp Sy (b))
ol al>ye oz (b Sy b)) anl ol Sy,
OO Latuie g 44lge (b))l el 90 (2l Gl e
ol ;e Sy b)) (V) Ssd o0 plonl S

® gﬁ/
yégg J VEo 1 lgr /U9l o)loib /s jily )93

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

VOO

9 Lmoliu”_e 3 S ol ‘_gl:> Slrdiges o ral:;u‘
ssbiie 4 aind sl ez ey ;b GBS o jg
W V0l Sas obw sla wiged AT slaw (Baa )
3l Bolas ()l pdiges (hgy 4 Glwgais ;58 5 Sl
Sl aleejon et mhe sl lopgw g laolig 8
St ol Gl digad 2 I YO G e () dolas) Wl
Ot S diged 5 0l ()l (sl anST SG 0
9 Um0 a‘aﬁ.:.mbls Dy “.13.;....4)—‘ Cso 09.5.”.3 ).»oL».c clale
O YY) woads eslo JLa..u‘ OLiu..)LQ)] 4 09>
r:lzd‘\ doles b Bollae Sz ol sl diged pzx> dlxe
5 4 m/kg Las Slil asdS slaiagh a4 axg b
Oy VAN Lg).g‘).} SR 9 (Z: \/ﬂ?) o )0 0 QL""‘"“" C.la.u
2 2
Zl—% X o
d2
Ow Olils 6 pSo Il g lodigas (s jlwoslo] _
SorSI0)e5 Lawgi sl aiges 510 g ke coliw sl )0
B g 5l e 0 0diljgm A B o 4 FO- °C gles o
T 0,55 5l diges cauis yuSE ol Canas g diges JolS
O ML jloie S 4 o 0l S ol1 e yo g

M)
n =

o3> 8y 59y p s o adlal £ MOS0 Sl
Solode 53,5 a8lal 5l o ol ped MlS o] el b o
dgei ) h Goe S sniledl /) N G pso!
Cews ol Caledys 9wl ool I3 eSSl o
o ol e 4 g od Jie 8¢ ML o395 b 4 ool
Ci (i b olfiws b ladises pgresls 9 o p (slgione
G5 oplail oo} CBo b S0BLS 0,65 A jpome o]
ingidg iS el olSiws l oolaiwl b adiges o (glgiome .ol

(V) 0 LT aleds o3l Qi
dged 0 510 G ol sl (sladiged 10 ST (s (62
4 oo, YT S s ael  MgNO, 5 8MgO 6H O L
510 °C sles b i g5y g o boglive Yo i) s


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

,956 SF 5 (mg/kg.day) «lg, b pas o, 5 EDI a5
LeSB e .cwl (mg/kg day) ! ol pate oo
L ,—l— USEPA «ls)i 5 gl aliolbrw ol
.l V10 mg/kg.day

9 HQ aculxs S S, ol )l L;)LoT Slaseie
9 P%.Q\)ls CUMR D “S.M.w)]) e 05.5Jl). J.oL.C LTCR
lrogein, (bl .Casl oads oolo L V Jguz 4o (ogu>
@‘)qu)...u &w.‘) 0o} UM )JQLQA 45@)5.»4)\) USEPA
b b olholom S, il Vo7 51 s (LTCR)
Qb VT BV T sogame jo azilis ol Lhgeds JB
VIOl ke oS g 50 5 Jsed BB aliolo e S,
e Sl Cle ] asie ) Jsor o a5 jshilen
WS o 59, Lognormal s Ll w55 5l e g S|
oS o ys 35 VORYEFNA o [+ FE /¥ L 1l i &
ool @355 5l oy 5 03 cpsrasls (S I3l il
D)8 5o S Ly

ol polie & by ye 3wt g Cuabd pae Jdo o
L HQ sl « Sy b)) sasls doles s ool
LSS V-« L Monte-Carlo gjloacs 5l solaiul
Oracle Crystal ball Jl; sla, 5 5loesla =
20,5 el (Oracle, Inc., US NV .Y.F5,9)

aassly

@holb st 5 2l e b b)) oy el @b

el oo oolo L)L“”) Y Je.\? ) U‘J”‘ 4 @‘»))‘5

e S5 0 gall Corons oy 2

A cuyo ey b Blle sl Gladiged o S B3l
(VY) as pll USEPA 2007 lawg sow &1, (HQ)
A dwlbe Vg ¥ Volae b 3illae (HQ)

_ (EF X ED x FI x MC)

EDI = ™)
(BW X AT)

EDI

HQ = —
Q RfD

\p)
aSlig, B a0y, SEDLYol s syl o
&S558 2y » 5, EF (mg/kg.day)
ole FI g (years) agzlge wow Jsb ED (days/year)
ob—; by = AT (g/n.day) L >, a »
5 K@) oSG s )59 Jawgie BW (years x days)
Lz clpa sy o o e Siw oy bs ol Le MC
oaid odalie slackile 3 cul (mg/kg dry weight)
s polie .ol 48,5 a5 0 LOD aas b ol |, ladiges
5o Jleiml sgzs pas ewims lai )l s (HQ) s
HQ 51 5 ol (50 G yan gl aliolb oy i1
2 Lol (Sen ol e ST anl ) Gl S5
(VY LYY 08) 55 olom] HEALS G as

L @llae olnl )0 Gy aliw Brae Glie ol addllae o
o, g Naghipour Ly s ea i plosl ol Jlas
o5 ¢ Pourramezani .l,Kea 3 Ghale Askari
(YO YF V) as ais 5 L o f g/nday bl
sholbre gy 42l S,

ol F ol b ollas Koy T il oy )
A

LTCR = EDI X SF 9]

% ) 2 ﬂy
1Eo 1 Jlgr /gl ojloih /s joly 09> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

OHes g logl> JLaodle

alpla Sleyls by yo ol polie 61 LTCR g HQ amwlxo gy oo Jlos! Sy (s ol yb =Y Jou

Mean::/ ¥
oL asllae S Lognormal Syl bl
TD: +/eY

Minimum: +/++

Maximum: +/))

Ao wllbe Beta distribution poeesls ke
Alpha: Y/ov

Beta: 4/14

Minimum: +/++
Maximum: +/+Y
ol axllas Beta distribution o g hale
Alpha: +/0%

Beta:\/y.

) 70 _ (year) ag=lse e Jsb

«/+ ooy for As
«/++ ) for Cd
OA) +/++5 for Pb - (mg/kg.day) e 55
¥+ for Cu

o for Hg

YYVYO*
(%) - (day) Ol Lo 50
YO00 ™

(50 years) x Y#0 days per year = 130l .6 sl (days) s .81 3 5 me 53 Ol Lo e *

(v+ years) x Y70 days per year = 30l s s, (days) s 5,13 5 % 53 Obes Jaws sza ¥

® ﬂ%
y/%g Q__//f 1Eo 1 las /Jgl 0laid /3ol 0595

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad VOV
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[Cadbd

",,

e 1518 0galls

owm
JERIES VIS o UBLAL o TUXAL/3 L AXAV VXA XA X3/ - AX3Y/L LOXLBAL e iX00/) - AX3L3 - AXLA3

1Fe 1l /U9l ojlads /s ity 093

Ol bamo Cuilsgs ole ¢

ijhe.tums.ac.ir

oom
- OXALA XA/ o *AXBALL L AXLo/ L TAX30A - XL/ NETEVIY NRIEIVAY AL e ERTEINVAY L AXYe L

cvm
3- P AXAL/L FERRT N7 om XYL PEENTAVVAY XA - XA JURLE S VAN - AXALA - AXAMA CAXAV/A - AXBA = AXAA/

VOA

on
AV ;X030 o XU XAV ERIEIRVAY T AXL0/A XY/ - AXb e/ LAXLUL o eAxvL/e - \X00/\ - AX33/0

- OXLA L AXoV/A o T OXAL/L 1 AX03AL ERYEIAYAN T AXAB/Y XY/ XV LUV rAXoVAL AXL/ NRYEIEVAS

arls

NVAN
- OXBU/A YT o AX03/4 ARV VAL X/ L AX0 /A X0 /L XD/ A/ AL - T AXbY/A

6101 %0
o0 A= o o (ORI ol ol Q| € 5 o O i g™ (57 PO’ 4 1D € B <€ A

Yoo
Sasdg jy sole ooliliad

=

[ %0-20-920¢ uo Jroeswnyseunol wouy pspeojumoq ]


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

OHes g logl> JLaodle

e Sl olojle sasgein ) S s clale olis
] 00 ;o Y Jj"\-"' 5 u‘)." LSLA J)‘».\Jti..n‘s

(b o 5L 33 (S 13 il
A lio g dadllas 5 50 olow (sl o w5 clale S0l

(mg/kg) sl s ylaibiv! b o duwslio g yuow O3l8 cdale uSileo =¥ Jou

As YV o e/eYy

Y/Y +/Vo

Pb DYYeE AT e \
Hg n/.n'\j: DY) _ /oY
,a;,,ooLf_ Mﬂ’ )/’_

5 pgedlS 515 sl HQ g EDI a3ls Lol adllas o
«\-7 mg/kg.day iy a0 olpl 4 Sy slagls
Oeizme g Y- OxV e TEV A T 5 Y/ 0x) - TEN A
Sfe¥VE VY mE/KE L plp poesls clale Sl
Y Jgaz) ol cnnline

e

0l (5 S o3Il sladiges o (PD) oy 38 clale - Slos
adllas ;o .(F Jsaz) g +/YYOE-NN#5 mg/kg L iy
Sl slagly jo oy 318 6 HQ s EDI (asls ol
5 V/0x) < 'E£3/aVx) T mg/kg.day 5w ol 4

® ﬂ%
_/%9 t—_//f 1Eo 1 g /9l o)ladd /a3l 0)93

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

AIAR

Gl )0 (AS) ST 318 clale o Jaibial Gl il 5 (uSilis
(VY Jgoz) o oaslive +/+Y £+/-Y mE/KG L ol olews
38 Seiwyl 38 6l HQ ¢ EDI asls pol> axllas 4o
mg/kgday e, 5 4 ool 4 by slasl
P VR AR S VN AR FA R P RS A VAR PA R
Sl 5B gl BDT (asls aliolb s 8 S,
J—S ) s YIVYX)-THY/-#x) -7 mg/kg.day
slp QTCR) ohglbym Sy 23ls izos ()
aslome F/FU) - THY AP -7 aalllae o Sl il

AV JSs) ol


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

(Y g ) JSE) og L Y/FOX -

oge> -

sy oge 36 sl HQ 5 EDI aslo ol
mg/kg.day 5, sl e Sl
e VXD A T AREAR 5 Y/0x) S A VAT AR

mg/Kg s> sladiges 1 052 36 clale Sl (izmon

. Q‘/‘Jé 058l Caroms [CadPd

g BIFYx) - TEY/A%) T

0 —
5 eSloe (Tl 0als ools HLiS Y Jgam o a5 jshailea
mg/kg L= sladiges ;o e cdale s laslbiwl Gl il
HQ 5 EDI _asls adlhas ol 55 .05 VOISVSEV/SAF

5w ool Shly slagls o e 8 sl

R AR £ S AR~ PEVEAxN P VYA TERIfOx) -7 mg/kg.day
. B M ; L -
VK1Y As-NC fan | oy
\ - STD [oF® Y
500 W~ 500 - el
450 | Q/AVH]L Y 450 - - Pu VegR)e =
o) - 400 g Al - "
[r¥R). - BIVAXYe
5. 350 NI el > 350 -
g 300 f § o0 (UL
TP TR [ 1]]]]]] ——— e |11 111111 e —
g 200 = o 200 Ay
£ 150 -l L 150
100 £ 100
50 - 50
0 - o &
-2/57E-07 1/79E-06 3/83E-06 5/87E-06  8/25E-06 -2/77€-7 1/92E-6 4/12E-6 6/32E-6  8/89E-6
EDI (mg/kg.day) EDI (mg/kg.day)
Mean i o Mean | yjypxy. "
Pb 1By cu = el
| - TRA%Y- T
| STD VXY T - _ il
400 - - - Pu BIATRY T 10 #11%1+
350 S e — ALzt
§ 300 § 400
250
g S 300 e A
& 200 e z
& 150 e Frati Lo QR || |11 111 ] —
100 i
0 [0]1] = EE—
0 J= 0 i, 1 e
6/59E-3  1/09E-1  2/12E-1  3/14E-1 4/34E-1 -3/90E-4 4/60E-4 1/31E-3 2/16E-3  3/15E-3
EDI (mg/kg.day) EDI (mg/kg.day)
cd Mean ri-axy. " Hg Mean Yiaax. T
L — STD MY LA - 7100 — 5TD r”.!}x‘t'r
400 oo Pu ¥ipFxy. " 1200 Puw VEERYs T
O ) - Puy AAERY T
> 300 riagxy. 5. 1000 1T
Q Q
§ LIV | ([ (||| ||| |[|[| o —— § 800
g LaTO Tt T T e —-—— g 600 -
i 150 e fr
100 400
50 200 MRIN M NN e
0 0
8/57E-8 1/27E-6  2/46E-6  3/65E-6  5/04E-6 1/11E-4 2/77E-3 5/43E-3 8/08E-3  1/12E-2
EDI (mg/kg.day) EDI (mg/kg.day)

(Hg 9 Cu Pb .Cd As) :yuSocw 38 (ol 00l (3L auls EDI yolio -) ST

VP

% ) 2 ﬂy
1Eo 1 Jlgr /gl ojloih /s joly 09> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

2/22E-05 5/54E-04 1/09E-03 1/62E-03
HQ

As Mean VWY -T cd Mean Tiep®ye =T
STD ALK T STD e X Ys =T
500 el 500 MeAXY
Pu YiaERY. T Pu VIFERYs T
o 400 oo 400
g 200 Pﬂl} MRl -7 a. rlllh;.xh—'r
% § 300
p oo (| | [((1]( {1 1] (][] ] [ T emmm————————————
2 " bAPTO ORI | | || || ||| [[[[[[[]]] T —
OO [ (| ([T — fre
i BCoTo T | {1 (T ——
g
-9/22E- 6/41E-03 1/37E-02 2/11E-02  2/96E-02 0
04 8/57E-04 1/27E-02 2/46E-02 3/65E-02  5/04E-02
HQ HQ
Pb Mean BIEYRY T Cu Mean LA LA
. STD 151K -2
iy STD Yiaax1e T 600 - bl
T A
400 - Pll} Tisl®ys T 500 Vex)
ELTOQEE—E (| (| O— BIFIxY. e
VAR YT T 400
S 300 <
& 250 S 300 oAU
s g
A Fe L | ||| [1[1[1111]1]]]]] e ——
o T R | | (||| ([ ][] ][] ] ] —————
S {11 —— [T QRS | 1|1 e ——
50 0 L | )
o Jalals -9/74E- 1/15E-05 3/27E-05 5/40E-05  7/88E-05
2/64E-04 4/37E-03 8/47E-03 1/26E-02  1/74E-02 06
HQ HQ
Hg Mean Wi A=t
1400 STD FIYiR T
1200 Py YRy -2
(]
. 1000 Pu AT
g o
S 800
=
g 600
S
Y- 400
200
0

2/24E-03

(Hg 9 Cu Pb .Cd As) (S SlI3ld 6l 00l (55w s HQ polin -Y i

® ﬂﬁ%
y/%g J V€01 Jlgs /Ul o )laihs /s jily 6595

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

V2


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

As

500

S
o
o

w
o
o

Frequency
N
o
o

=
o
o

0 L

-3/85E-7 2/68E-6

5/74E-6
LTCR

Q‘/‘Jé 058l Caroms [CadPd

Mean FIFq®). 7

STD TIAFKRY T

VEARY R

MaFnyeF

8/81E-6 1/24E-5

As (glypouds 65w a4 LTCR polio-Y K&

Slodiges o Sl clile Iy CTCR) ol po

B3 Jed JB clile mhan 5l Sonlb pols aslhe e
obow sl Bpan jl (AU Sl e Sl pl sl

ol (Bt BB g 22l e BaS B as 0
Syeiny bwg (Bras slagly jo Sitw)l b lre a>
s VIV L ol iy a ool (e o)laibwl § WHO
sanlie 5 (YA )4 OA) sl oys S el -10 mg/kg
gl 3l aalllae 5550 slagsly o ST 3l clale a5 0
Seiy] (blage 2)lse aloz 5109 ol o lastil
e (Dlimg g Cogy S ailis ) Glagllo e Joli
csheme 39,8 (5 lor e 00T Sg0me (5l gl S yle
B SeeSinl solor 5 Vb 93 Hlid gaid Cubis ¢ K
s e oS ol lis o Sen 5 Ca0 axlle (YA) ol
sy x5 mg/kg.dayels sl dsei 0 Sl
aslllas cnlog: yoS o0d a3 glr 4 o ol il
A3l los CBE nl3El Cely pras 45 ol i aizan
HQ (asls adlls ol ) 05800 p5edlS 52 @ (S

Lo, —»Puer, » &5

5 el
cdale e ) iy a8 W duslee A V) e TEA/FYRY T

mized (Y0) 09 yol> adllas sl> sladiges jo Ssw)]
Sl o5 S iS5 ez o ol Ses 5 Zhang axllas

\2Y

Z -
Hrao sl o pufiaw O3S clile
_x,;wj_

ST liaisT lo S« oy S o SeotasT 56
iz (V) 310 3525 Gans 5 Sl Cools b golse 5 0]
Ee L A0 2 5 o 15 )8 pliond lassS 3l ooli
2 O9rge polie g (nSw Sl clale 281 sl (oot
el (65,58 DY gaze g S

el Jlade a5 S50 ,0 (USEPA slasgein, (wluly
Sy Jlozol a5 sl ol Silo sl ) ) zes HQ
Bras Sz ;0 ol Sl SBrae 5l LU 2l s e
3G el ol ke a8 Siae j0 o)l sezg cuisS
@hote e ST GAE SIS el (e il Sy
HQ asls jlode aSul a4 asg5 LL.(VA) ol aisls 4>
5o ol aslllas ;0 ol sl y0 ST S 316 (sl
RS T K cPUNCER PESCH NPV I
S S92 g ol sl S s 5l 2l e

Sy a4zl JUSEPA lasgain, (wlulyy (izesn
FEL 52l Lholb e Sy el V7 ) S Sl s
odgazme ;5 gl S, azily il Lignaie
axliz 5 Jod BB olplb s Sy b Vo7 YT

FBs ol S,y il o Ve 5ol lade

% ) 2 ﬂy
1Eo 1 Jlgr /gl ojloih /s joly 09> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

Y9V 9 V0Ax) - 24/aVx) -7 mg/kg.day
i 3 HQ asles Jfuie (¥ 5 ) US5) 09 SV o
Sle a5 09 )l a8 aslllas 3550 sl ladiged ;5 0
Sl 55 3 ol ol st Sy Jlaiol o o
B jlre 91305 925 0aiiS S pas Cuser Lawgs (Srpan
3ylilil s WHO g0 basgi (b pae slagglz ;0 oy
Conl 0058,5 el Y MG/KG gV L ol s 5 oyl o
sl Gladises 10 Oy polie il dasdlas ;o a5 .(V4 VA)
oL 5es g Ashraf aallas .ogs b lasbiwl ol polie 5 S
Sl 0 e G cale fn iy a5 ol (LA (i o
axllas (YY) 54 Manasul o, 40 bgs e g V/Y HE/G olws
EDI Lozl (nKile aS ols (yLis cp 0 )], Ke g Zhang
sYN XV 7 cii sl s Ol slactn 0 o 518
Gy 36 Clale a8 sl ylis g ogr Y/YAX) - mg/kg.day
Li adlas fyomen (YY) 09 jiio sl 036 oSy jo
8 HQ 4 EDI Lasls cclale a5 ol plas o) 5en 4
AV FY ME/KG 5,5 4 e sl 0 Oy (S
(V) 59 Y/ENx) -7 g V/YYx) - T mg/kg.day

o

Lol el g s g 9l (gl clasl (g paie Sy o
u_)‘).».:l.s 500,5 a1 olasl caodlw Wilgs oo T 0L polie
b,F 5l ansls (LS 5 Sl 0, aslladd
g oolee ,0 5 ale e a4 00g)l slalame Syme jo
O axg L .(YO) wuiS wags 1) o8l odle Hhas Wilgs oo
S llinl bawgs (Brae slasly ;5 e 1 slre v oSy
ol 0050,5 el 0 mE/KE L ol 55 @ oyl e
Gl cladisas 5 e 38 CLalé a5 0 sanlice g (YA (VA)
0arle polie 0 Fomb o lulnl maw 5l ol adlas
ezl a5 ol oyl anlllas 550 (gl diged ;o e 38 HQ
Somezr )3 sl SBras | (LU e ol e e S
as ols las o) 5en § Ca0 axllas .8 ,l05 3955 00555 S yuns
39 VOIOEN /YA ME/KE o> ol diges ;o o 38 clale
5 iz 351 fraS 0ddh yasd (slr 4y S ol e
Puer i ;0 o 368 sl HQ s EDI oz li asllias o

® gﬁ/
yégg J VEo 1 lgr /U9l o)loib /s jily )93

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

\PY

Gl g Ol sy e Ser)l 5 EDL asls
sls olis 5 09 UFAY -7 mg/kg.day Y/ AN T s
(F)) 5g1 12aS (glz 035 glacS s jo ST 18 ke a8
pomedls_

el o e Sl e ) S psredlS
il sl Sluls qgslS oS sl
e 4 4z b (YY) 0gdio0 Ol yo ol 9 (9>
Jiml (HQ<Y) adlas 8,40 obow s> 0 HQ ol
Soroz 50 ol sl Bras 5l AU 2l et S
el 10 paedls 8 lxe a5 S gy 0SS pae
i ol e o)laibisl s WHO 500 Lasgs (35
@ axg L.OA) ool oays 3 el -/ YmE/kg 5 ¥ L il
S[oYVE Y ME/KRE L ol pgresls cdale Kl aSi
s WHO s5eia; jolis 5l 5aS culply o Jgoz) o5
Sl plis o) Ken 9 Ca0 andllas .0g oyl Lo o, lasles!
mg/kg.day s> sl asei j0 paesls I clile o
0ol yeaiS gl 4y o )] ClAlE 5 5gy ¢/ TV AN
2 oen g Ashraf adlbe cpooen (YV0) o4 i
Sl 50 poeedls 318 cale o ity o olo lis i ye
Sy (YY) og Al-Diafa & a0 bgs e ¢ Y/Y UE/Golws
EDI _asls (1 Slos a5 ol 5Lis ez 45 o) So § Zhang
VA7 i o sl 9 Oz SloS 5o pseenls 518
S cdale a5 sls olis g oy Y/#Vx) -7 mg/kg.day
Li aslas (V) 05 S s> o bS50 pamesls
545 HQ 5 EDI st ccile o5 ols ol o Ses g
col+00%+/-Ye mE/kg 55 a4 e sl o popools
AYF) 040 VYY) T 4 VIYYx\ -7 mg/kg.day

e

ol Srae STl sl (s gl @952 polis 5 (S oy
OB 3 el STl (bl sl aib Jlo oo 5l s
2 Pt el (Vs Gloj Sae sl oy b 25me 50
S0 39S (mas 0B 9 (Siglp s (xb slaanl
A6l HQ gEDI o sli , sl >a alll o 0.(Y0)

e e oh=le Sy sbssl—z o


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

Woslgils 5l grkemm Oloe 53 5 l0)k 2 5 Cgee slaSondss
il wgllasl ol 31 K Slls a4 gl ool .ol
olls cdale adllas ol jo cplpls o)l il odlw p
OL:.MJ ‘_gl.> e (09.:_? 9 U Py ‘lo}:,,oolf ‘M}") Q...iu.u
Oz g WS e b jai b 4 Gy Ses
oS S ool e 28 g 2ol e Sa; Jlez]
axlllas gl 0 dmslee 5 S ol (sla G yan 5l 26
Srdises )0 cwyp )50 S Dl3lE clale a5 oly ol
5 Ol o 0 llinl b bodiges oled ,3 Kt olws gl
oS Sl 6l 2l e 28 5 2ol Jeily
olxid §) dalllas gl 5 pas ol (la Lasgio e apiss
ol slp 2ol 2é g 2l S g2 Gy 5
sedle Hlaase 4 Wwlg o adlas cpl mls o)l
ol ol gios b oS SaS ol laoles 5 bl
kel b oS ags Sbly Sas ol gl sl
Solaazg b fuizen Sl p Slos a1 oSS pas
G )}MAS u‘b)‘ﬁ 0l 39,9 (5\)[.».& )‘ é.t ulf).o)b ul—hﬁh"
aal sl &y I8y sl sl 45 355 5m o ol

23,5 oy z 9 Gk @il b QAL B pas Cuedl

SN llisdo

Sl ¢ ool C8 s pae Jols IS lS s B acs g
Cole, dlie cpl o 1) gilwosls g beools iy, cailS g
2wl IRHUMS.REC.1398.087 M1 a5 asles,S

S0y g Sid
Sleogas o) p" Olse b Slid )b Jols dlis ol
bl s @l vl IS 4 Ghly s sl S
pole oSS g " e I3l (glyime bl S,
LATAA Jlo o ol 50, sloys « by loss 5 Sy
5 Sy pole olSails Cylam b a5 Cenl AA- VD 2k oS

el 0als Tzl 8500 Sleyo ¢ cilage Sleas

e S5 0 gall Corons oy 2

£8/¥0xV T 5 Y/PAEY/0F pg/kgday o5, 54
19 oLen 5 Ashraf asliae (¥+) o deles S/VYX) 7
ol (sl )3 o S8 Cale o iy oS ols (LaS b e
axlllas (YY) 54 Manasul wip 4 bgye g YV/A pg/g
clale a8 ols oylis a8 5 0 o) Sea g Korkmaz Goriir
sasds po gLz jo 5 FATEY ols ol o e 5l
o 33 sl EDI sl g ooy $/VAZ/FA pg/g
anlllas pizan (V) 0 awlxs +/VE+/2 mg/kg.day
515 HQ 5 EDI asls cclilé o5 ols ol ol Ken L
AV FEE/2A MEIKE i 5 a0 e sl 50 e i
(YF) 09 O/FAXY + T 4 YIVVX) - T mg/kg.day

o> _

Sy bapze g Ll oS wpags Sl 5l (G o 56
G5 Gone g pate iz J2I 50 0gez SlS 5 ol
o962 Sl 5 (o yre )3 Do (Yol (355150508 0929
@ e Wl e fs g S i ol asile calizee polie
Syl S92y« B9ye (o e Zewigy S92 (oo DS
Sl 4 azgi L(TV) 358 (cvae s 9 (B))55 oS
o ) 5| 28 slr slaaiged o ogexr 51 HQ a3y
oy e S s Jlazm a5 col o] snims olis
A>3, 392 g 0SB pas Cumex ) sl Byas 3l iU
Olnl e ojlilinl g (Bras slagly ;0 0ge 515 jlne
(YA N Casl oas0 )5 el +/-Y ME/KG L plp s
Sl sladiges )3 og I cbile (Sl Sl axsi b g
Gl o 58 onl el cplly se +/+ - FE+ /- - 0 mg/kg
Zhang aslbas .5ss ol o ikl osgame 5| a8 ol
8 EDI s s oSl a5 ol las o 0 )56 4
s YAV - i e s Olsz ST )0 one

ogux 36 clale oS ols olis g o9 AVOXY -7 mg/kg.day

(YY) 0y yiaS 6l> o)‘L? LgLasJﬁ 49

B S W WP Sy W VAL 5 3| SRSURI N PR [

% ) 2 ﬂy
1Eo 1 Jlgr /gl ojloih /s joly 09> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

References

1. Karimi G, Hasanzadeh M, Nili A, Khashayarmanesh
Z, Samiei Z, Nazari F, et al. Concentrations and
health risk of heavy metals in tea samples marketed
in Iran. Pharmacology. 2008;3:164-74.

2. Zhang J, Yang R, Chen R, Peng Y, Wen X, Gao
L. Accumulation of heavy metals in tea leaves and
potential health risk assessment: a case study from
Puan county, Guizhou province, China. International

Journal of Environmental Research and Public
Health. 2018;15(1):133.

3. Brzezicha-Cirocka J, Grembecka M, Szefer P.
Monitoring of essential and heavy metals in green tea
from different geographical origins. Environmental
Monitoring and Assessment. 2016;188(3):183.

4. Mehra A, Baker CL. Leaching and bioavailability of
aluminium, copper and manganese from tea (Camellia
sinensis). Food Chemistry. 2007;100(4):1456-63.

5. Cao H, Qiao L, Zhang H, Chen J. Exposure and
risk assessment for aluminium and heavy metals
in Puerh tea. Science of the Total Environment.
2010;408(14):2777-84.

6. Idrees M, Jan FA, Hussain S, Salam A. Heavy
Metals Level, Health Risk Assessment Associated
with Contamination of Black Tea; A Case Study from
Khyber Pakhtunkhwa (KPK), Pakistan. Biological
Trace Element Research. 2020;198(1).

7. Li L, Fu Q-L, Achal V, Liu Y. A comparison of the
potential health risk of aluminum and heavy metals
in tea leaves and tea infusion of commercially
available green tea in Jiangxi, China. Environmental
Monitoring and Assessment. 2015;187(5):1-12.

8. Ahluwalia S, Goyal D. Removal of heavy metals by
waste tea leaves from aqueous solution. Engineering
in Life Sciences. 2005;5(2):158-62.

9. Heshmati A, Mehri F, Karami-Momtaz J, Khaneghah

® gﬁ/
yégg J VEo 1 lgr /U9l o)loib /s jily )93

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

VPO

AM. The concentration and health risk of potentially
toxic elements in black and green tea—both bagged
and loose-leaf. Quality Assurance and Safety of
Crops & Foods. 2020;12(3):140-50.

10. Ashraf W, Mian AA. Levels of selected heavy
metals in black tea varieties consumed in Saudi
Arabia. Bulletin of Environmental Contamination
and Toxicology. 2008;81(1):101-04.

11. Heshmati A, Mehri

Khaneghah AM. Concentration and risk assessment

F, Karami-Momtaz J,

of potentially toxic elements, lead and cadmium, in
vegetables and cereals consumed in Western Iran.
Journal of Food Protection. 2020;83(1):101-07.

12.HashemiM, Salehi T, Aminzare M, Raeisi M, Afshari
A. Contamination of toxic heavy metals in various
foods in Iran: a review. Journal of Pharmaceutical
Sciences and Research. 2017;9(10):1692-97.

13. Sanaei F, Amin MM, Alavijeh ZP, Esfahani
RA, Sadeghi M, Bandarrig NS, et al. Health risk
assessment of potentially toxic elements intake via
food crops consumption: Monte Carlo simulation-
based probabilistic and heavy metal pollution index.
Environmental Science and Pollution Research.
2021;28(2):1479-90.

14. Naseri M, Vazirzadeh A, Kazemi R, Zaheri F.
Concentration of some heavy metals in rice types
available in Shiraz market and human health risk
assessment. Food Chemistry. 2015;175:243-48.

15. Salgado EG, dos Anjos FH, da Silva VN, de
Souza M, Sant’Ana TD, de Souza Bermejo PH, et
al., editors. Systematic Literature Review of the
Risk Management Process Literature for the Public
Sector. Third International Congress on Information

and Communication Technology; 2019. Springer

16. Fatemi AS, Sabbaghian A. The Role of Information
Technology on Management of Risks in the Capital
Market (Case Study: Companies Listed in Tehran


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

Stock Exchange). Preprints (www.preprints.org)
2019.

17. Nejatolahi M, Mortazavi S, Ildoromi A. Levels
of Cu, Zn, Pb, and Cd in the leaves of the tea
plant (Camellia sinensis) and in the soil of Gilan
and Mazandaran farms of Iran. Journal of Food
Measurement and Characterization. 2014;8(4):277-
82.

18. Seyyedi Bidgoli NS, Mostafaii GR, Akbari H,
Chimehi E, Miranzadeh MB. Determination of the
concentration of heavy metals and their assessment
of related potential health risk for dry black teas
in kashan, iran. Journal of Chemical Health Risks.
2020;10(2):103-15.

19. Pourramezani F, Akrami Mohajeri F, Salmani MH,
Dehghani Tafti A, Khalili Sadrabad E. Evaluation of
heavy metal concentration in imported black tea in
Iran and consumer risk assessments. Food Science &
Nutrition. 2019;7(12):4021-26.

20.DorneJ,Kass G, Bordajandi LR, Amzal B, Bertelsen
U, Castoldi AF, et al. Human risk assessment of
heavy metals: principles and applications. Metal
Ions in Life Sciences. 2011;8(4):27-60.

21. USEPA. Concepts, Methods and Data Sources for
Cumulative Health Risk Assessment of Multiple
Chemicals, Exposures and Effects: A Resource
Document, EPA/600/R-06/013F. In: editor.”editors.
ed.: National Center for Environmental Assessment,
Office of Research and ...; 2007. p.

22. Mesdaghinia, Nasseri. Assessment of Carcinogenic
Risk and Non-Carcinogenic Hazard Quotient of
Chromium in Bottled Drinking Waters in Iran.
Iranian Journal of Health & Environment. 2016;9(3).

(in Persian)

23. Khalili, Mahvi, Nasseri, Yunesian, Djahed, Yaseri.
Risk Assessment of Non-Carcinogenic Heavy

Metals (Barium, Cadmium, and Lead) in Hair Color

V55

e S5 0 gall Corons oy 2

in Markets of Tehran. Iranian Journal of Health &
Environment. 2016;9(1). (in Persian)

24. Naghipour D, Amouei A, Dadashi M, Zazouli MA.
Heavy metal content in black tea and their infusions
in North of Iran and estimation of possible consumer

health risk. Journal of Mazandaran University of
Medical Sciences. 2016;26(143):211-23. (in Persian)

25. Ghale Askari S, Oskoei V, Abedi F, Motahhari
Far P, Naimabadi A, Javan S. Evaluation of heavy
metal concentrations in black tea and infusions
in Neyshabur city and estimating health risk to
consumers. International Journal of Environmental
Analytical Chemistry. 2020:1-10.

26. Shekoohiyan S, Ghoochani M, Mohagheghian A,
Mahvi AH, Yunesian M, Nazmara S. Determination
oflead, cadmium and arsenic in infusion tea cultivated
in north of Iran. Iranian Journal of Environmental
Health Science & Engineering. 2012;9(1):1-6.

27. Rebelo FM, Caldas ED. Arsenic, lead, mercury
and cadmium: Toxicity, levels in breast milk and the
risks for breastfed infants. Environmental Research.
2016;151:671-88.

28. ISIRI. Foods — Determination of Lead, Cadmium,
Copper, Iron, and Zinc — Atomic absorption
spectrophotometry. Institute of Standards and
Industrial Research of Iran. 2007:9266.

29. Kongsri S, Srinuttrakul W, Sola P, Busamongkol A.
Instrumental neutron activation analysis of selected
elements in Thai jasmine rice. Energy Procedia.
2016;89:361-65.

30. Cao H, Qiao L, Zhang H, Chen J. Exposure and
risk assessment for aluminium and heavy metals
in Puerh tea. Science of The Total Environment.
2010;408(14):2777-84.

31. Zhang J, Yang R, Li YC, Peng Y, Wen X, Ni
X. Distribution, accumulation, and potential

risks of heavy metals in soil and tea leaves from

% ) 2 ﬂy
1Eo 1 Jlgr /gl ojloih /s joly 09> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

geologically different plantations. Ecotoxicology
and Environmental Safety. 2020;195:110475.

32. Huang Z, Pan XD, Wu PG, Han JL, Chen Q.
Health risk assessment of heavy metals in rice
to the population in Zhejiang, China. PLoS One.
2013;8(9):e75007.

33. Ashraf W, Mian AA. Levels of selected heavy
metals in black tea varieties consumed in Saudi
Arabia. Bulletin of Environmental Contamination
and Toxicology. 2008;81(1):101-4.

34. Li L, Fu QL, Achal V, Liu Y. A comparison of
the potential health risk of aluminum and heavy
metals in tea leaves and tea infusion of commercially
available green tea in Jiangxi, China. Environmental
Monitoring and Assessment. 2015;187(5):228.

35. Hu 'Y, Zhou J, Du B, Liu H, Zhang W, Liang J, et
al. Health risks to local residents from the exposure
of heavy metals around the largest copper smelter
in China. Ecotoxicology and Environmental Safety.
2019;171:329-36.

36. Korkmaz Goriir F, Keser R, Ak¢ay N, Dizman S,
Okumusoglu NT. Radionuclides and heavy metals
concentrations in Turkish market tea. Food Control.
2011;22(12):2065-70.

37. Kim K-H, Kabir E, Jahan SA. A review on the
distribution of Hg in the environment and its human
health impacts. Journal of Hazardous Materials.
2016;306:376-85.

® gﬁ/
yégg J VEo 1 lgr /U9l o)loib /s jily )93

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6640-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

£
£

AN
@ ;
£
(lAER) \"‘dc

ot e (¥7)
7
oy o

&
&

o, o
" of Environ™

Available online: https://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2022, Vol. 15, No.1

HETH AND EXVIRONMENT

Orginal Article

Concentration of potentially toxic elements in black tea imported to Iran: a potential

risk assessment study

Gholamali Javedan'?, Hamid Reza Ghaffari', Zoha Heidarinejad®*, Nahid Zeraei', Somayeh Hoseinvandtabar®, Fateme Pourramezani',

Mehrdad Ahmadi!

1- Food Health Research Center, Hormozgan University of Medical Sciences, Bandar Abbas, Iran

2- Department of Social Medicine, Hormozgan University of Medical Sciences, Bandar Abbas, Iran

3- Department of Environmental Health Engineering, School of Public Health, Iran University of Medical Sciences, Tehran, Iran

4- Department of Environmental Health Engineering, School of Public Health, Shahid Beheshti University of Medical Sciences,

Tehran, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 26 February 2022
Revised: 08 May 2022
Accepted: 11 May 2022
Published: 11 June 2022

Keywords: Heavy metals, Tea,
Health risk assessment

*Corresponding Author:
z_heidarinejad@yahoo.com

Background and Objective: The aim of this study was to investigate the concentration
of potentially toxic elements (arsenic, lead, copper, cadmium and mercury) in black tea
imported to southern Iran and to assess the risk of carcinogenic and non-carcinogenic
exposure to consumers.

Materials and Methods: For this purpose, 94 samples of black tea from 15 brands
imported from India in 2021 were selected. Heavy metals concentrations were measured
using an atomic absorption spectrometer (GBC model SAVANTAA). After determining the
concentration of heavy metals in black tea samples, health risk assessment was determined
using Montocarlo simulation technique.

Results: According to the results, the average concentrations of heavy metals namely
arsenic, lead, copper, cadmium and mercury were 0.03+0.02, 0.02+0.16, 15.67+7.69,
0.02+0.01 and 0.006+0.005 mg/kg, respectively. The hazard quotient (HQ) of the heavy
metals arsenic, lead, copper, cadmium and mercury were 1.07x102, 6.37x1073, 3.45x107,
2.05x10% and 7.19x10*, respectively.

Conclusion: Therefore, according to the findings, it can be concluded that the
concentrations of potentially toxic elements (arsenic, lead, copper, mercury and cadmium)
in black tea were consistent with the standard level of Iran and World Health Organization.
Additionally, the average carcinogenic risk index for arsenic metal was 4.49x10, which
is much lower than the acceptable level of carcinogenic risk (10°). Therefore, the
concentrations of five potentially toxic elements in the studied black tea did not show any

significant risk for consumers.
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