[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

S29 50 dlo
Oland ) (Kb p pale ol U1 alxo
AFY-AFY AFer ,5T.0Y o500

i1 DY gammw § 2T @bo 10 BECawdl 9 5w Jga>  Swdw Ol it
=19 2950 &0

Tal5 by Bl (G900 gare | oMl (SOl

VLT /1Y sln b9 161 +/10 todkimg g 3 4ol Bl 33 16+ 1/+8 /YA 1Mol cagr iy 5 4 Ao Jlosl 1£-F/ AN tdllio Bl 58

oS

5 e 45 AL _gl38l gy «gots A Y pame il g s damgs o 4 5] sloes 1o Satudly olse Ay
P § S darme (Sogll sl 0l o a5 Wigd oo ol b Ssodlys Sn ol 4 (650 S0 s e Lagmo j0 gdo
WSt sla K 5 Sias b LIiE Y g 5 lKiidls Sae s jlonl;] 5 g cikizes Slalllas 5 igd ol wolie
155 ame ST lacs sl 5 (SIS 5 (Seidly B pan Lo slaglsd 5 By b ot (san At g 0ad (55912 (213 g
Slogge 3y 0 )lg aiiled co g oals HlAE 0,z 0,lg (A MM I 56S) S oSl o3lasl o a4 e SCadly 9,50 sl oals
laplail soled 4y g g (93 (33,5 3)l5 039) sk 5l wiiles oo (GBS 9 S oS oy (Sojglm e 5 Wgd o)
Elogzan Amd o oLis |, he g laazale S anile olacdl 45 il See )3 sozg lalllas A 5i5 lacdly 5
Sl )l (kS s 5 (28 Slge e Goyb Sl aSmdly g S i yob b poiiiens Bpan b gLl 5 005
S35 o wlasl g 0 Pl daplal g laedl slacodled jo ST 0oy, slawdl g (o195 (Glapimn 10 059 4 JAlo
Sile S 3 g bStdly Gras 5 odgi 0 gtme Cupae b gl oo Skid (nlple Wgd oo Laplb 5l pan s>
by el Sl g Soe b aglse oliee cdpan )L 5 oud (ga dtey DY gazme I 1S ool

S99 axdlas g_i) ‘su.u){.w g_aljul 9 ‘Sl‘d.‘: ;_)‘}19,47:40 9 u’a] é;l.u.a e ng_iu.ﬂ.:y.)jji..;a )9,4} ‘o0 .>|);‘5|L.; P (S9N EO‘SA)LMJ‘ :8‘?)‘

AYY-RFY colomio )+ o)lads VY 0,60 VFo ¥ Jlo o loninnd, iy pale olCiils dlono. 2,

Ol Olowid; Oy (S ke oBtsls IS lama Sl 55 o ctbltgy 2153 s gy i 09,8 5Ll (U st skt ) <)
Hadieslamil986@yahoo.com : S5 =Sl g o ¥FE-¥AFVQYEY : il

Ol Dl Ol (K e oBils ¢ g mtils D 408 chama Subligy tign ol )87 (g gtils -

Ol Olomid ) cOlomind s (S ke oils (g yomtils Ui S came by wdiga it S g iy ¥


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

31,8 9 $3L3 wlow

Sl apz Fl 50 Sl () wis (SiS g ]
OgemlienS) (gloand 525 (ol 5 ol 3B (2l )
4 (el )lg See bawgs) () 325 9 (53,95 9 Lo)S
5 Fogke YU IV k8L S Mgl v s SIS
2y BB jpax (7 ) Nedoe hos Sl S
Ll 5l )l g0 2l Glalae 5 il 5o laSzadlys S
ol ()58 Lawl g (Jlod (616 pal byl iy 3T e s Lo
It 5 S5 0 lacSiiadlg Sne y3i ccyaizpd (VY V¥ el
ol 10 Kty See (VF) sl oad L5155 5
5,10 0929 by Ges U a5l dad g0 s alold o b o
29 &0 4 (SYsb (slacdluws b g dinim g 95195 o0 45
Sr5slz sl edl G lajlade Jds (ren a4y aS b
sdgs g, Lol el 00 o0l Siiadly lso s Ll 5|
O IF) ced 0 4y 5, lizmen
0333 izl Sl ,Sae 45 sm3 o i Slsl5S
Jolss il oo (b pl b 5)l35 o0 ST (250 slapiunnsS]
Bl 5 2l oleerd slooa¥T wiile oy t Szl L
ot (5looany¥T abilg to Stdlys,Sae 3 (V) wil
3hoasy Slogge slp Wlgioe a5 0LS Jo 095 LIy 6503
S ape 3 OT) 0Bl ew s e ol alex
SpwgST o P! bl 4 g oo Sdl 5 Ko
o755 gl laptenssS] (pyat hime Cow;
(@l oy JULl g Slagrae o 9,0 50 il
4 Jist 2 bon 6L‘*’°~\4-.’.ﬂ Jo (o 6“”%1
o Ll ludl 5 0asy Dlogge Cuodl g g ¢ plie slaaSl
Ao Sy plgie 4 Sy e rizeen (T AA ) 08
s Wl o 45 Wi oo 411 Lo ylas! Dl (sl o5l
lgen aiile o> 5 ol (el Slaguly (omlas (sl

(Y ) oS sl

dodio

o il o prte 5l (o 4 Saadly g Se (SglT 039
Os8 50 (V) Casloads Jag oo jo daore Cansj sl SIS
aloz 5l Sy olge YL polie Bras g ol alldS
J9 sk 9 dPS) (Rl by «PP) gy b (PE) (sl
2l polie 9 658 S Oyl s a4 LPVC) wlls
baoe 4 0lge (nl ol sl i3y 5 889 crge (05 (S0)55
51 Sy AVl wdgs a5 g9k 4y (F-T) ool onls cus
30 08 Ogede YO« 5 o 4 N0 ey o5 eedee VY
oo ol ouds alil Slallas () el oig, o3 sl Lo
MO dg0> g a¥ls adgi 5l ooy V- L.)J.:u Alo o wa
@ @ glabs o)ly (b olsie @) Seadly 5 seles
Sy olaws a5 00l 08 (yresS (F) Kigd oo b wsildl ogax
39 b 05l O 51 Gl Ll po g b pugildl jo SeidygSe
V) alb oo o5 )l YO 5l iy vg0m
4 g ol iy 90,5 dame 1o ylej 90 (Seiwdly olge
52y DS 4 e SCiadl 9,50 el oo fro e SGidl 5 S
85 (A Q) syboge 45 o s D S B L Kdly
Ol gain S, n Seidly Slge ol 4S5 a5l Bues
e L2l g xS oale (hlug dasSY (Sanle
5 (bl il Jre) StadlySee gl DY game
O ) S Ll gwe dlike glanls
Wgd oo el gl g adsl 09,5 95 4 LSl S
4y odd ag ey S ojluil o adgl slacSinadlg S
sleo ) adgl Glaciidly g Sue sl oo 3)ly Conny Lanme
5 sl ol o (ol Jel> ol a) (S Lab lsa
oS Ll igdoe oolinul laoanS Sl 5 il
oM 9 g od A Jels el gl

sl 1o (e de Vel 55,5 hd L) lacSCudly Sl

VF o Jlo eV e o leds (YY 0,98

CCBY-NC.4.0 DEED

Slownd y S5 r}l.ca\i.i‘é\a‘deu

vy


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

e 2 O game g T gl o Sy 9, K0

2 R Sras by Glagld 5 Gae ol sk
A job 4y ) Joaz j0 a8 sl oads (5155 calisee Slalllae
5o ol CBl SS9 ,Ss £y it ol 0l &Sl
(PP) ydogn b «(PE) Lol Jels ol olse
YY) conl oogs (PET) VL8l Ll L o PS) o plewl L
alge liae olo lis 50 oK g Makhdoumi asllas (V¥
G e o 3 IocSdlos Sam 1,0 b VS5 5 5058
SlaS Gk 55 YODY 5 100F+ Ly 51,05 (slacSia
553 eSS S San )3 DF-A 5 YYFFL S1e5
(V) asb oo Jlo jo oo
15T slacSitadl g ,Scn (o s 45 323 o i Slllae
g yad 100, 30 e B Yeer 18 ae LSS slagylid 5l onds
o 55 Saiadly K 059 akoa VoY JYDe -+ b e
Sloo g loj Dae dy (S a5 il Dglite Wil o 2 (o
a5 sleo g loy Do az o ol lxid jo ouls (5l 4SS mle
loSCiasdly g S (3ol l liem el 5 (Vs 5 iy (510
EF Dt womimes (T V) wibie i 3
Grae LS loglnd 5 eas o] sloSaidl; S
2oosdle (V7)) Cewl oog (il b 5 s sk
505 o B (pem oS Ol oSt S D)3
a5 G 5 (Sl SBrae LS slapled 5 paeeslsS
L5 sl 4,0 - B AL lales [0) gl slo Joigs 1y

(YD) Xl oo 051 cilonds oolawl

2 LS oo 5l (YL x> jpa @ az g bl ple

9 Coodl (pizmen g ol slalae j0 (ogast g Cow e

Logass ouij Slogrge udls (59, 2 Sy Koo 5

258> 2 Soare Saa b adlllas cpl i) bz 5 oLl

5 sheme Cuny Sl g ol Gk 5o aSzudly S
2 bl byl iolage

oMy g Sso (g 5Ll

SYgars g olge Brae 5wy Sl g Sl slac Il
Bl 4 Siidl 9,Sie 9959 59 sode Hloms (BB (Sl
Gub 5l esee jsb 4 laciaidls S (YY) i)
5 ol Slsws, Slly) w60 5 Sare olay daailsoy,
bl jo codlad alavly 4 b g ol Bk o 3250 5l £)15
A) Wish o glagugildl 5 ol s yuli T wlie o)l Jole
i zlmal el ) goio glaccdled ooren (YY
2w 5 6 Seole sloyos (38, 5 (LT o9 955
o Ol 6,80 T alex 5l ol slacJled b o a5 cul
3l oolatwl b wld (gauiinnds <SG odls 00 puesd (F) W
Seidlyg See SLINA - Wl o (KB gt etle
6 N S sy Dol

18 DY gazmo ;o Sl g S0 ypa

S gaze 5 0l5e 5l 6 ks ;0 S g S 902 039
ol (55,8 (2l Slge ( SThe sl Sl 5 S jola olie

(Sl B pae LSS slaglad g Bgyl oud (o dts

AF e Jle o) e o)led (YY 0,93

CCBY-NC.4.0 DEED

Slownd y S5 r}l.catié‘é\a‘deu

are


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

31,8 9 $3L3 wlow

&N DY gazmo y3 9290 Id QM 9,0 ol 9 Fleif -] [9 >

PR Juo g o 5wy g Ko & 95 SNy 9 ;S0 Olal Jypazo g9
i PE) L]
«vpy  Makhdoumiet by CBYOI 0y oy Vb S S
al. 2023 PP) losy
2 Malﬁldzoouzr;“ U lsn bsoll L OV Y5 MPs/Kg Shy> Sb
Jold Bpae LSS lo loxid
. Chen et al. s bl o £V — 64AF MPs/L PE L oa ool i (sd6ls slo olowts -
7 2023 (PS) ¢, VAY — Y28y MPs/L PE o ojonis -
AYA —0Y\0 MPs/L PS sla ol -
av) Thi%ezelt al. ol b YY¥/3 £ 150 MPs/Kg ole
ol agelsT O
ohisn s olil Ll YIVY - YaaA MPs/L o Akl gy ol -
A) Sh‘;‘); 2l e o YYA—¥-. MPs/L o s Ll
PET) YsY - f-f MPs/L canld p i Ol -
LIS L VYITY + £¥/5¥ MPs/L ol o o1
¢ Lietal2023 TS el
Jsbs s PVC) FAFY £ 1Y/ MPs/L O S
Nacaratte et~ okl by ol b )
Y- YAy £ 176 MPs/L W ol -
R al. 2023 5 ; e
. L
v Xing et al. s o ol V- —YfvY MPs/kg tea sl
2024 onbil ‘
eryolob el
(YY) Yousefi et al. osh Fohe 0YAFos MPs/tea bag (tea bags) sl awS s>
2024 S sl ‘
Chakraborty 5 <VWLS olsl b VAYYY £ 001 MPS/L palo o -
ov) '
etal. 2024 ron b YVA/FY 37y MPs/Kg SiS s -
Srae @b 5l Glg oo LS ,Son b agzlye (rizran Ly Souwdly 9550 b 4410

6LQ‘5)M5J3U] k_SJ.»A.O W LS‘-\-*-“L*-‘“-’5°M 6)5‘)3 ‘sa‘..\.c
il RIS L 5 Sy G pme S glapld 5 g, L gl

Ll 00 43‘)‘ )...u \ th\? o as

b 3l Shsr S s gaelil O slacaudls Se

oSl g ,Se Lol wigd co sl oy 85l 5165 oo
ON D)l (kS 5 (5155 lapiann 5l 5 Tse )0 52 ge
o 1y Blae SlocKaidl g Se o5 555k 4 wigh oo lag L

Shasilgs oo 00,8 Cguy slaciiiwdlg,Sie g 8,5 laiul oy

e mle et 3l (K daale 5 oLy slalie

Slao dapolyg alex 3l sdse dlge 5l H93 A g diiin

RTINS VIR JU N 1 VY IPRVCWE ) il L N QRN VW) [P O
(V) sl oo 5 A 9,500 b oLl agalse il

8 yan 5l ey g 0ds ooaly Hlale Lawss Boee bacSidl o See

‘saL..o.....u \)‘3.0 9 ..\45....4‘50 @‘..\.C o)..:;u) Q)|5 ‘ul.m.s| Ja.....:y GQLA

2ol bl ol 5l el sus aslol ba T ey el aBge a5

Ol (218 oy a4 oleend Slge (pl 0955 9 Wgd e

(Y0) Wl oo Dl 4 layluil codlw sl Sb s souags

VF o Jlo eV e o leds (YY 0,98

CCBY-NC.4.0 DEED

aro

Slownd y S5 r}l.co\i.i‘é\a‘deu


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

e 2 O game g T gl o Sy 9, K0

SBpas Hlg> ClbeS g Hlg> olS slasale 4 a1y (g i
So b Slogrge Sy S 3T (1Y) wiS
Ok 5 (S w80 4 e I el oS (S g5050
(V) alb cass ol ohlails lp Wlg oo a5 35 o0
OLis sl logzge (155 olws Sllyme el g 450
Eloil g IS (5, slacsglar b slge ol 5l (crmsg cando a5 ols
Loy 3155 ol8iws ;o (ol 5 beag bt <okl )y
4aS 90 o ale Cl 009 10 loSiidl 9,50 (F) 0,0 92
by 5 Loy (abys oBwn dopsiSs; dagl
(S35 B s 5 5y D b il eads olulis
Sy a8 oo 6 pslaer Sliges, 3l Bows | o zidly s S
3 B (385 e slagale oS5 50 baSadls Soe a5
3 Sy S e Ol 5o Glae slacdl g Se
et ol chlizee Slogzrge Mo adg g (o515 (slapia
Alella azteca Lumbracus variegate Oryzias latipes ke
2575 a4 ol gl oo 5T e o5 Ll 5] g oo anall
0 9 Sl pae Slogzge (sl Sl @l (s S
(F0) 058,18 o CBlge 4 jomie Wl
Gl Dlogzge bawg a5l g oSzl g Ko gl
9 03,5 jeme h,lsS oliws I -V rallige (b3 o)lse Jols
o g odile (Bl 19T oiws jo -V aisd &8s bl
3)lg atlgi oo YU sloclale jo Y wigd o)) ol 5 (Sarisl >
Cob silgige oyman S ¥ W5h 055 50w
yoogdle (FV) wigdh 09290 A5 5l (65 el> g aplusl sladl
G L sz (Ble Sy 4 atlgioe S g Ko 0
rizpat - Wisd Jiie alae g 0.5 il wiile S0 slacdly
Jio adgi lie 9 595l iy sy 053 g 4 ally e

lac Sl g ,Se 45 sl 0ads 2l (8 FY) w,Ji% b

Loy 055 905 e 4y 0dd) slaske 3k 5l asilys o

..\49.....1 o..\...:L ulfagf 6‘)4 0)95 aQ ul.bo Lv Cowd u.uLm ‘J.tj.]o
o 1o Sdlys Sao b 035, 5 (o lsS s (F5)T (FF)
99 ud} 9 )5........45..\." sé)‘b o‘).o.h L ‘) O d.‘ol.uo )JL...: L )L..M.u‘
4 by e JLasl Glaewsille uimly 5l o)
(YY) wl e o @l ol
3 109290 9 piummmunsST 1 Sl g 5Sone 1
plos 5 oo ysbed & azxgi b s S 050 Sl 3l
aS ol o ol lalase caled o O3 ol dacSidl 9, Son
55 LS 5 ol il e g Sl sb ST e ol
JPAZVEDRRIWER SEGA 6| BT DS B | 9 IS0 RO COWRRLA ST L I
ol by T ol g Seatwdly o oyolidl pls a5 36 45 0o
b0 s 5o S 5,50 diaw lias Sldlas
ol el 89,5 ol WIS cuale s 4 5 aiien sk
g.)‘éﬁ}g.o )l =9 u:...b L:‘.uy ol.......u‘ aQ [K¥S ub...c aQ Olalad
g dn IS5 iSO 528 il o Lol 45 4l
(P YA gl o0 00l by 2lo g bz 5« oLy sl 25
Gl Dlogzse (55) p LS LMy Seo 250 SISl alaz |
Slakad a5 Canla > 1o aiile 601 LS (59, ol Ol 31 Jelis
oealS 4 e g aiibe o (SBU oyl JU yilie cdl jo (Seedly
56 o anlyige adyl GEULS B pae plyie 4 Sl
Loy Sl ©lyd Ol WS 8 b Soidl g, jgua
OFeeST slaaiss (Al g jinwgtd hals 4y e STl 5
ek oAln s 0 QB el wds 8, s o
Frdy el (2 slaale 4 Cons Sy S

S Ssdly 9K 93 x den Slaale (pizen § siun

AF e Jle o) e o)led (YY 0,93

CCBY-NC.4.0 DEED

Slownd y S5 r}l.catié‘é\a‘deu

avs


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

31,8 9 $3L3 wlow

a byt 055 ade bagol ol oS SaS lacSiudls Koo
(FY) Wigdioo adss Waslag, 51 oy cal 4t lgie
) ol Ssglsigenl o Shoe oass Jonily bacSiiadly g Siee
s 3 S350 j0 s Olallas 4 Lo ol adl &)ls
5 Sl D93 semniles; olem b Sy e S yre
(FF) ol o o St wgilei )l w29

5 ol G GYeb SOy g oledl Prata asllae 5.l
DNA & o sbmgl b ol Sae aSeiudlys See 5 ynn
ols Ll Chang asllas yooren (F0) 05 (b oloul el
by oad adgi pglae S silnST ol oS
a3 o sy A iy Jolse 51 50t 5 sl Szt
0 Ol g g obml 4 ot g WS (o0 Su 25 ) B0 S
(FF) 05

Bgbor o O)ly S Biyb 5l 4T olaSidL g See
shle pladl 4,y ol Aol asS 3985 4y, Goe 4y Ailg oo
55500 5 ol (2l sloazulis b o sigll I (xewy gl S
ol Gk ol g ) Gee 4 395 b il oo laSitdgil b
O el a9 WS o oly (93 Gl 4 2l sleaxls
gl 00 o3l b bl Ly S (FF) wigd i ol
9y R SeSgigim § SenSgg) Sl e aili e
Sld 4 el Wed il Sl 5 sy Jbbl slaske
39y pme] ds) Sy (6558 slatiSTy g0 4y Canl
O p Sk 5 Syt 5 (2l Sl e I SIS
(Y)Y aib

50 BLIL ojlail daSoiody Ko s 5ol 0 ogdle

1y yog,Sea Vo1 0 GLIL e lsie 4 el 150 bl oo

Sedes O IS o La:Q—I Slacsl as yorie a5 wigd Jiie (ol
()
oyl a3 I Kaiawdly g ySno o 1

6 bl gls 58 oad plbul Slilas b
SIS (o S9d G e g azele pgatt n )l plbcens
Cadled o PLE 5 Cooms dboul 4 JolB LSioldly U (YF)
4 AELl] i 1o sie glashe gl o Sple
e g Wog JW Cay (plond Slge Vb mhaw o
6 o SIS 5 grae 8, 5 3 Shee p lacSiadlyg S
el leSiadlis e (B 20 50 58,5 18 45 55k 4 )l
5 3% 3 (ACHE) lul (s Jual a3l codlad (]38l
AY) ogd o emac ooy Jlasl o s
@i 039) Gkl g S V00 Sl 385 slacSiiadl g S
Fog S V00 5l 5SS D3 laaw p Beb Lol kg o
gl 3)ls s GBS 5 hd gy0 4 00y, b 5l wls e
955 Vo ojladl a4y olacSeiadlg See Do Jlio Grizren
3 bl sl 0 sanlive lapladl 1 sdamy 1o 5SzsS 5 yio
plail dan ;o ailyi co (49,50 /) 3l paS S il olal jo
Slllas (V) 0iiS o Giae Fo5 s 5l S g 00,5 39
PP 5 PE) Gowe _Studly 0,3 Yo ams oo olis ol ploxl
Olwil g5800 25 Ve 2 0 (ol B0 B O slaojlaslys
Ve Bdo Jors wl Gl @8 gl &y )3 5 300 0925
(V4 bl oas oapaly (slacSidly 5 g 5,0 w00

bl Sl Sae 45 el o3ls olis ol 5
sl slogwl @wezlye 51w Gl aSly 9 (Sassly
wzlye o Byb 5l S e sbml rdse b Sesinnn
e o] i Wil e LS g e b anee
5 gl o8l 5 paad & el 053 DYy el

VF o Jlo eV e o leds (YY 0,98

CCBY-NC.4.0 DEED

Slownd y S5 r}l.ca\i.i‘é\a‘deu

vy


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

e 2 O game g T gl o Sy 9, K0

3 Gpd Edgtn ol (B ne LSS Seedly Y gazo
5 ol e b, San 5 Lo laibinl sl o FasSa s
boagzlse Olie cgoges (@B ulEl 50 Ghjsel
s § 190 ¢ Sowels] O Gpae 3,k 5l lacSoidl g S
Al el Sl slge pioren g udls
Sy 5 ;55

Yo a5 Gl Xagh g o8l seles 3l alae o) B asusss
9 R W8S B ) 0550 (59,0 anlllae cnl 5o LT aieds)|
Wyl adlie jo (B led a3gS s allis

S5 o blesle 5l b oS @555z addllae ol s Jlo ol
Sl 05,55 cdlyyo olaml e b (o)l ( soges slo

O oS asdllas gg5 4 azgs L (@S] 05) (SN Gllasde

sl gola ony! 24k -

M5l (Bl (s9oee dagars 10001 (g5 o -

Sl (Sg doguars (Dl solaidosld Judxi g 4 i -
S5k

GA)L.«:‘ (_g.bl.(b :Q)LBJ -

skl g0l Tojg Sy -

Sl (g angars (Dl g3l I giie — K-
S

(S9Nes dngars oMl g3l iGkalng 9 (i p — S -

ol B

ogde 0 )5 laay 5l aslag Sle 5yl 5l Coddge b lgs gei
S 5eS) 8z ol b ¢ pliwl by slacSiindly e <0l
Ol e 9 ok 45,2 B8g5 g WSlgi oo (og,Sioe V0
Orzed el (Jole ad i b g Gifien 5 O
@ Ginlysle andl plp yo cdalxe jolaie 4 gl )l S
4 g Mo ) 4 g Nediee Jate Sidlg S zshaw
O b (V) 29dioe oo ladl codls (sl (6,500 oy
wotlacl Sl ace; 13 655 JolS g it ladllas & 5L w52
Bl e S s See b agrlge 1 (AL (oD
Slats laStdly s Soe 6590 asdllan (nl ls Gulul
5 mlo Gk 5l a5 sie Jae G ooV
e (S oy i ool (s pd slacld
lagy] jlade 5 Wigd oo (ol slalamme 3ly J&5 5 Joo o zas
ol e plare @ b ale cond (2l 55 595 4 5,
15 plore ay olntl a 1) lacSiaadlys ;S oLl (sl (s 5,
G195 i 2 029 4 (310 ol el 45T ALS o B
L5 oole Srae b 5l Siadg Soe 258 o0 o5l
Ngd oo Gl (o 3)ls (lieolge aly g iS55k 5l aglse
(iylsS olKws | 5 (S owdl > dlex 51 S151 Wilgs e aS
Pl 0sg, oz 5l aplasl slawl (g5 (50,5 wiuees 45 39,9
5 b e S Glagal obml s el e o
Sl e aSol b ool il sl g, oS
Chnd patiien ly sl ay Ll Cdl s lacStdly g Se
5 Sl 0je> )3 e Copde b dgdiee Sty U

Brae 53,5 d9dme b Cocgion G,k 3l LbaSidlg S

AF e Jle o) e o)led (YY 0,93

CCBY-NC.4.0 DEED

Slownd y S5 r}l.catié‘é\a‘deu

araA


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

1.

31,82 5 63L3 wlow

References

Rai M, Pant G, Pant K, Aloo BN, Kumar G, Singh HB, et al.
Microplastic pollution in terrestrial ecosystems and its
interaction with other soil pollutants: a potential threat to soil

ecosystem sustainability. Resources 2023; 12(6):67.

Jain R, Gaur A, Suravajhala R, Chauhan U, Pant M, Tripathi
V, et al. Microplastic pollution: Understanding microbial
degradation and strategies for pollutant reduction. Science of

The Total Environment 2023; 167098.

LiK, DuL, Qin C, Bolan N, Wang H, Wang H. Microplastic
pollution as an environmental risk exacerbating the
greenhouse effect and climate change: a review. Carbon

Research 2024; 3(1): 9.

Parizi HJ, Mokhtari M, Eslami H, Madadizadeh F, Jalili M,
Mobini M, et al. Comparison and toxicity assessment of co-
composting process by pistachio wastes and date-palm straw
combined with municipal sewage sludge. Biomass

Conversion and Biorefinery 2024; 14(3): 3565-73.

Akhbarizadeh R, Nabipour I, Dobaradaran S. Microplastics
in the Persian Gulf. Iranian South Medical Journal 2022;

25(2): 179-97. [Farsi]

Rahimi J, Hasani Azhdari SM. Microplastics and their
effects on aquatic ecosystems and organisms. Shil 2022;

1(7): 1-9. [Farsi]

7.

10.

11.

Eriksen M, Lebreton LC, Carson HS, Thiel M, Moore CJ,
Borerro JC, et al. Plastic pollution in the world's oceans:
more than 5 trillion plastic pieces weighing over 250,000

tons afloat at sea. PloS one 2014; 9(12): e111913.

sharifi kiasari F, talacian M, Nasrollahzadeh saravi H. Study
on The Presence of Microplastics in the Surface Sediments
of the Caspian coast (A case study of Farahabad coast in
Sari). Journal of Environmental Science Studies 2020; 5(2):

2644-50.

Stapleton MJ, Ansari AJ, Ahmed A, Hai FI. Evaluating the
generation of microplastics from an unlikely source: The
unintentional consequence of the current plastic recycling
process. Science of The Total Environment 2023; 902:

166090.

Abbasi T, Jaafarzadeh Haghighi Fard N, Madadizadeh F,
Eslami H, Ebrahimi AA. Environmental Impact Assessment
of Low-Density Polyethylene and  Polyethylene
Terephthalate Containers Using a Life Cycle Assessment

Technique. Journal of Polymers and the Environment 2023;

31(8): 3493-508.

Khaneghah EB, Mokhtari M, Eslami H, Jambarsang S,
Ebrahimi AA. Comparison of polyferric chloride and
polytitanium chloride in removal of organic and inorganic

pollutants from young and old municipal solid waste

VO Jlo Ve oyled YW 0,93

CCBY-NC.4.0 DEED

ow)us.‘:ﬁr,ua&.:suw


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

e 2 O game g T gl o Sy 9, K0

12.

13.

14.

15.

16.

17.

leachate. Chemical Engineering Research and Design 2022;

187:397-412.

Emenike P, Araoye O, Academe S, Unokiwedi P, Omole D,
editors. The effects of microplastics in oceans and marine
environment on public health-a mini-review. IOP
conference series: earth and environmental science; 2022;

IOP Publishing.

Nasseri S, Azizi N. Occurrence and fate of microplastics in
freshwater resources. Microplastic Pollution: Environmental
Occurrence and Treatment Technologies: Springer; 2022; p.

187-200.

Parashar N, Hait S. Plastic rain—Atmospheric microplastics
deposition in urban and peri-urban areas of Patna City, Bihar,
India: Distribution, characteristics, transport, and source
analysis. Journal of Hazardous Materials 2023; 458:

131883.

Bahri A, Ghaemi H, Abdolahi A, Doaie MM. The Harmful
Impacts of Microplastics in the Marine Environment- A
Review. Environment and Water Engineering 2018; 4(1):

72-83. [Farsi]

Lahijan zadeh A, Mohammadi roozbahani M, Sabzalipour S,

Nabavi M. The Investigation of Microplastic Particles in

Khor-e-Musa in Persian Gulf Sediments. Journal of

Oceanography 2020; 11(43): 17-25.

Egbeocha CO, Malek S, Emenike CU, Milow P. Feasting on
microplastics: ingestion by and effects on marine organisms.

Aquatic Biology 2018; 27: 93-106.

18.

19.

20.

21.

22.

23.

24.

Li X, Wang X, Ren C, Palansooriya KN, Wang Z, Chang SX.
Microplastic pollution: Phytotoxicity, environmental risks,
and phytoremediation strategies. Critical Reviews in
Environmental Science and Technology 2024; 54(6): 486-

507.

Thacharodi A, Hassan S, Meenatchi R, Bhat MA, Hussain N,
Arockiaraj J, et al. Mitigating microplastic pollution: A
critical review on the effects, remediation, and utilization
strategies of microplastics. Journal of Environmental

Management 2024; 351: 119988.

Campanale C, Massarelli C, Savino I, Locaputo V, Uricchio
VF. A detailed review study on potential effects of
microplastics and additives of concern on human health.
International Journal of Environmental Research and Public

Health 2020; 17(4): 1212.

Horton AA, Barnes DKA. Microplastic pollution in a rapidly
changing world: Implications for remote and vulnerable
marine ecosystems. Science of The Total Environment 2020;

738: 140349.

Shaaban M, Wang X-L, Song P, Hou X, Wei Z. Microplastic
Pollution and E-Waste: Unraveling Sources, Mechanisms,
and Impacts Across Environments. Current Opinion in

Green and Sustainable Chemistry 2024; 100891.

Fadare OO, Okoffo ED, Olasehinde EF. Microparticles and
microplastics contamination in African table salts. Marine

Pollution Bulletin 2021; 164: 112006.

Makhdoumi P, Pirsaheb M, Amin AA, Kianpour S, Hossini

H. Microplastic pollution in table salt and sugar: Occurrence,

AF e Jle o) e o)led (YY 0,93

CCBY-NC.4.0 DEED

12

Slownd y S5 r}l.ca\iéu’b«lgu


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

31,8 9 $3L3 wlow

25.

26.

27.

28.

29.

30.

31.

qualification and quantification and risk assessment. Journal

of Food Composition and Analysis 2023; 119: 105261.

Ranjan VP, Joseph A, Goel S. Microplastics and other
harmful substances released from disposable paper cups into
hot water. Journal of Hazardous Materials 2021; 404:

124118.

Chen H, Xu L, Yu K, Wei F, Zhang M. Release of
microplastics from disposable cups in daily use. Science of

The Total Environment 2023; 854: 158606.

Thiele CJ, Hudson MD, Russell AE, Saluveer M, Sidaoui-
Haddad G. Microplastics in fish and fishmeal: an emerging
environmental challenge? Scientific Reports 2021; 11(1):

2045.

Shen M, Zeng Z, Wen X, Ren X, Zeng G, Zhang Y, et al.
Presence of microplastics in drinking water from freshwater
sources: the investigation in Changsha, China.
Environmental Science and Pollution Research 2021;

28(31): 42313-24.

Li H, Zhu L, Ma M, Wu H, An L, Yang Z. Occurrence of
microplastics in commercially sold bottled water. Science of

The Total Environment 2023; 867: 161553.

Nacaratte F, Cuevas P, Becerra-Herrera M, Manzano CA.
Early screening of suspected microplastics in bottled water
in the Santiago Metropolitan Region of Chile. Environmental

Pollution 2023; 334: 122118.

Xing D, Zhao T, Tan X, Liu J, Wu S, Xu J, et al.

Microplastics in tea from planting to the final tea product:

32.

33.

34.

35.

36.

37.

38.

Traceability, characteristics and dietary exposure risk

analysis. Food Chemistry 2024; 455: 139636.

Yousefi A, Movahedian Attar H, Yousefi Z. Investigating
the release of microplastics from tea bags into tea drinks and
assessment. Environmental —Health

human exposure

Engineering And Management Journal 2024; 11(3): 0-.

Chakraborty TK, Hasan MDJ, Netema BN, Rayhan MA,
Asif SMH, Biswas A, et al. Microplastics in the
commercially available branded milk in Bangladesh: An
emerging threat for human health. Journal of Hazardous

Materials 2024; 477: 135374.

Ghattavi K, Naji A, Kord S. Investigation of microplastic
contamination in the gastrointestinal tract of some species of
caught fish from Oman Sea. Iranian Journal of Health and

Environment 2019; 12(1): 141-50.

Kord S, Naji A. Study of Micro-plastic contamination in five
species of prevailing fishes of Chabahar Bay, (Sistan and
Baluchestan Province). Iranian Scientific Fisheries Journal

2019; 28(3): 113-23. [Farsi]

Salari M, Khorasani M. Investigation of microplastics as
emerging contaminants in sources and health effects on
humans, review study. Journal of Environmental Research

and Technology 2022; 11(11): 13.

Bhuyan MS. Effects of microplastics on fish and in human

health. Frontiers in Environmental Science 2022; 10: 250.

Fakhri Y, Djahed B, Toolabi A, Raoofi A, Gholizadeh A,

Eslami H, et al. Potentially toxic elements (PTEs) in fillet

VF o Jlo eV e o leds (YY 0,98

CCBY-NC.4.0 DEED

¥y

Slownd y S5 r}l.coli.i‘é\a‘dgu


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

e 2 O game g T gl o Sy 9, K0

39.

40.

41.

42.

tissue of common carp (Cyprinus carpio): a systematic
review, meta-analysis and risk assessment study. Toxin

Reviews 2021; 40(4): 1505-17.

Chatterjee S, Sharma S. Microplastics in our oceans and
marine health. Field Actions Science Reports The Journal of

Field Actions 2019 (Special Issue 19): 54-61.

Arienzo M, Ferrara L, Trifuoggi M. Research progress in
transfer, accumulation and effects of microplastics in the
oceans. Journal of Marine Science and Engineering 2021;

9(4): 433.

Zakeri M, Akbarzadeh A, Naji A. Microplastic pollution in
Caspian kutum (Rutilus frisii kutum) on southern shores of
the Caspian Sea. Journal of Animal Environment 2019;

11(1): 175-80. [Farsi]

Behmanesh M, Chamani A, Chavoshi E. Occurrence,

Abundance and Characteristics of Microplastics in the

43.

44.

45.

46.

Sediments of the Zayandeh- Rud River. Environment and

Interdisciplinary Development 2022; 7(76): 74-89. [Farsi]

Murano C, Nonnis S, Scalvini FG, Maffioli E, Corsi I,
Tedeschi G, et al. Response to microplastic exposure: An
exploration into the sea urchin immune cell proteome.

Environmental Pollution 2023; 320: 121062.

Rahman A, Sarkar A, Yadav OP, Achari G, Slobodnik J.
Potential human health risks due to environmental exposure
to nano-and microplastics and knowledge gaps: A scoping

review. Science of the Total Environment 2021;757: 143872.

Prata JC. Airborne microplastics: consequences to human

health? Environmental Pollution 2018; 234: 115-26.

Chang C. The immune effects of naturally occurring and
synthetic nanoparticles. Journal of Autoimmunity 2010;

34(3): 1234-146.

AF e Jle o) e o)led (YY 0,93

CCBY-NC.4.0 DEED

APy

Slownd y S5 r}l.ca\iéu’b«lgu


http://dx.doi.org/10.61186/jrums.23.10.932
http://journal.rums.ac.ir/article-1-7545-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-02-18 ]

[ DOI: 10.61186/jrums.23.10.932 ]

31,8 9 $3L3 wlow

The Health Effects of Presence of Microplastics in Water Resources and Food Products:

A Narrative Review
Hadi Eslami', Masoumeh Mahdavi’, Saghi Bayati Nezhad®

Received: 09/11/24 Sent for Revision: 18/12/24 Received Revised Manuscript: 04/01/25 Accepted: 06/01/25

of plastics and culturalizing less use of packaged and disposable products.

Key words: Plastic materials, Microplastics, Aquatic environment, Food products, Health effects

Funding: This study did not have any funds.

Conflict of interest: None Declared.

Ethical considerations: None declared.

Authors’ contributions:

- Conceptualization: Hadi Eslami

- Data collection: Masoumeh Mahdavi, Saghi Bayati Nezhad

- Formal analysis: Hadi Eslami, Masoumeh Mahdavi, Saghi Bayati Nezhad

- Supervision: Hadi Eslami

- Project administration: Hadi Eslami

- Writing - original draft: Hadi Eslami, Masoumeh Mahdavi, Saghi Bayati Nezhad
- Writing - review and editing: Hadi Eslami, Masoumeh Mahdavi, Saghi Bayati Nezhad

The production of plastic materials has increased in recent decades due to the development of industries and the increase in packaged
products, which after disposal in the environment, become fine particles called microplastics that can pollute the environment,
especially water resources. Various studies have reported the presence and release of microplastics in food products such as salts and
sugars, processed and packaged food, disposable plastic and paper containers and cups, and bottles of mineral water. Microplastics
enter the food chain due to their very small size (less than Smm) and can enter the bodies of living organisms and humans and gain
bioaccumulation. Microplastics can enter the bloodstream through the intestines, and penetrate to all organs and tissues. Studies show
the presence of microplastic particles in tissues such as the liver, muscles, and brain. Living organisms and humans suffer internal
injuries due to direct or indirect microplastics consumption through water, food, and respiratory system, especially in the digestive
systems and intestinal obstruction, disruption of the activities of tissues and organs, disruption of the central nervous system, and even

some cancers. Therefore, it is recommended to reduce exposure to microplastics by properly managing the production and consumption
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