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EXTENDED ABSTRACT

Introduction

Phthalic acid esters (PAESs) represent a major class of anthropogenic organic contaminants that have attracted increasing
global attention due to their extensive production, widespread application, and continuous release into the environment.
As plasticizers, PAEs are incorporated into a broad range of polymer-based products, including food packaging
materials, medical equipment, personal care products, agricultural plastics, and household commodities. Unlike
chemically reactive additives, PAEs are not covalently bound to polymer matrices, allowing their gradual migration
and release during product manufacturing, utilization, weathering, and disposal processes. This intrinsic property has
resulted in their persistent presence across diverse environmental compartments, including aquatic systems, soils,
sediments, atmospheric particles, and human-associated environments. The environmental concern associated with

PAEs is further amplified by their biological activity and potential adverse effects. Several PAE congeners have been
identified as endocrine-disrupting chemicals capable of interfering with hormonal regulation, reproductive processes,
developmental pathways, and metabolic functions in humans and other organisms. Furthermore, continuous exposure
through contaminated food, water, air, dust, and consumer products has raised concerns regardmg their potential
impacts on human health and ecological receptors. Accordingly, several PAEs have been classifi i
by international regulatory frameworks, emphasizing the urgent need for sustainable appr
environmental burden. Although conventional physicochemical treatment technologies hav

environmentally relevant conditions with limited secondary pollution. Advan
molecular biotechnology have progressively revealed the diversity of PAE
genes, catabolic enzymes, and metabolic pathways, creating new opportuniti
efficient remediation strategies.

In Iran, increasing evidence has demonstrated t
products, consumer materials, and industrial-related
geographically limited, and predominantly focused o ssessment rather than an integrated
understanding of contamination sources, environmental fate, s, and biological remediation potential.
Particularly, the capacity of indigenous micrgbial reggurces fo degradation has not been comprehensively
evaluated within a national framework. There rovides a critical systematic review of PAEs in Iran by
synthesizing available evidence on their occuflience, distrio®gon, sources, environmental behavior, ecological and
human health implications, and management i

oorganisms, functional
men'éargeted and

utcomes of this review aim to identify existing
knowledge gaps and estat‘1 future res ective management and remediation of PAE

contamination in Iran.

Method

A comprehensive literat
1996 and 2026. Relevan

ucted on scientific publications and technical reports published between
stematically collected from major scientific databases and publishers,
Isevier, Springer, Nature, Frontiers, MDPI, SID, CAS, and other recognized
lications were critically reviewed, including 54 studies published during 2023-
ng 2014-2019, 11 during 2010-2013, and 11 studies published between 1996 and
20009. The rewewed lite evaluated based on scientific relevance, methodological robustness, and contribution
urrence, environmental fate, ecological risks, treatment approaches, and microbial
phthalate esters (PAES).

This system sment enabled the identification of major research trends, critical knowledge gaps, and future
directions for sY lable PAE management and biological remediation strategies, with particular emphasis on Iranian
environmental conditions.

Data Collection

Data were collected from peer-reviewed journal articles, conference proceedings, and technical reports retrieved from
internationally recognized scientific databases and publishing platforms, including Google Scholar, ScienceDirect,
Elsevier, Springer, Nature, Frontiers, MDPI, CAS, SID, and other relevant academic repositories. The literature
selection focused on studies directly addressing phthalate occurrence, environmental distribution, fate and transport,
ecological and human health implications, removal technologies, and microbial biodegradation mechanisms. The
collected studies were critically screened based on their scientific relevance, methodological reliability, and
contribution to advancing knowledge in the field. Recent publications, particularly those from 2023-2026, were
emphasized to capture current scientific developments, while influential earlier studies were incorporated to establish
fundamental concepts and historical perspectives. This structured data collection strategy enabled a comprehensive and
robust synthesis of current knowledge, research gaps, and future directions regarding PAE contamination and
sustainable remediation approaches.



Findings
This critical systematic review demonstrates that phthalic acid esters (PAEs) are widely distributed across diverse
environmental and consumer-related matrices in Iran, underscoring their emergence as contaminants of increasing
environmental concern. Evidence synthesized from national studies revealed the occurrence of multiple PAE
congeners, with DEHP and DBP consistently identified as the predominant compounds in soils surrounding municipal
landfills, aquatic ecosystems, sediments, indoor dust, food products, bottled drinking water, personal care products,
and plastic-based consumer materials. Collectively, these findings indicate persistent environmental contamination and
multiple, continuous exposure pathways for both ecosystems and human populations. The available evidence further
identified landfill leachates, plastic waste, wastewater discharges, and polymer-containing consumer products as the
principal sources driving the environmental dissemination of PAEs.

Comparative assessment of remediation technologies demonstrated that although physicochemical approaches can
achieve substantial removal efficiencies, biological strategies offer a more sustainable long-term remediation pathway
owing to their ability to accomplish extensive biodegradation with minimal secondary environmental impacts. The
review further highlights the remarkable biodegradation potential of indigenous Iranian bacterial strains, particularly
Gordonia alkanivorans Sh6, Rhodococcus pyridinivorans Sh1l, and Paenarthrobacter ureafaciens Shss, which
efficiently degrade priority phthalates through well-characterized catabolic pathways involving intermediates such
as phthalic acid and protocatechuic acid. Collectively, these findings expose critical knowled in nationwide
monitoring, ecological risk assessment, and field-scale validation, while establishing a strogg sci undation for
integrating systematic environmental surveillance with indigenous bioremediation tech
evidence-based strategy for mitigating PAE contamination in Iran.

Conclusion

In conclusion, this systematic review demonstrates that phthalic acid est sistent and
multidimensional environmental challenge in Iran due to their extensive utili m consumer
and industrial sources, and widespread occurrence Agross dj i i igll matrices. Although
existing studies have provided valuable insights into th i t knowledge remains
limited by fragmented monitoring efforts, insufficient nati ts, and a lack of integrated evaluations
connecting contamination sources, environmental fate, and e uences. The evidence synthesized in this
review highlights that sustainable management of PAE con n requires a transition from conventional
occurrence-based assessments toward compre i ng environmental surveillance, source control,

and effective remediation approaches.
Among available treatment options, microbial
environmentally compatible solutions, particula suppofed by indigenous microorganisms adapted to local
conditions. The demonstratgghdegradation ian h@Rterial isolates emphasizes the potential of native
microbial resources for develS®ing site-speci nologies. However, further research is required to
elucidate degradation mechanism timize o i nditions, evaluate long-term stability, and validate these
approaches under fielgsscale condi i grating systematic monitoring programs with biological
remediation technologi®s &g i stainable framework for mitigating PAE contamination and protecting
environmental quality in ‘1

Acknowledgements
This work was financially supported by the Iran National Science Foundation (INSF) under Project No. 4030287.

Ethical considerations

The authors avoided data fabrication, falsification, plagiarism, and misconduct.

Conflict of interest

The author declares no conflict of interest.



(Sl 9 68,55 0 lllan 2 356 ) bl eVl 5 chio (5o S,

oS> Ao LA
Alrl 2 485 @ g0 s ingh | gel (Julod g epllas (55500 4 litess gl p dlis ) allis £o5
Sgeas (PAES) Sl sl (sla yiwl plots so0csi g yoebg (lmosu¥T il joges ) el s g
25205 9 Bl sl pualy cp Sl colojed 93513000 Glor s posy S0l (p S ey (85553 g,

s3> 31 (Sl 2950 Slalllas 1alp 1S o b)) (s s103,Sagy 2 AT Ly Laoma 5 gl
w3 ygiol (gl daalig wlas lpl ) sl Buas pMBI 5l glodyins il leYld
9 Lﬁ]l\.é 3\94 sl sl (o slrodias PET Bgyls )0 o (gdodim ‘;Y.A:JOL‘OT L;Ltzgg‘
» 1 byl o3muS e 35 bS5 ol Syl b))l etk cudle SY game
sl e (daw S 5 aYls clale ggame a5 gyebas ol lis Caliseo Qs yilo
DAY ng/g B AVFY ng/g slaodgiome ;0 cudy 4 dgudo i 5 iier ¢ylgl o LLaBaeysd
s e ol s ol YWFA. ng/g U YYF- ng/g 3 ASAM ng/g U YY{ng
AVAY pg/L G +/+¥ Ug/L e39i50 3 DEHP 4 DBP clale 55 Jil Mol ye Y0

oy FYVY - ng/g Jlade 4 ¢ J3l OYB Slguy i

oy U

P2 eyl p e ) slaanld & cole hle ol
el 33 gdiee ogume FallS gl 63,S0g) 4y gl
Gordonia alkanivorans Sh6 ,lx g sl 5 S B iSTy 3
yridinivorans Sh1l

\iles Paenarthrobacter ureafaciens Shss § Rhodococc

2125 ) A B

GxS 8 g dawg Cygps bl cpl Liledly
I ) st Syl

Al dwe ) ol NGOV sla S

bl

Ol o&usly ol il duwge 1l

DOI:
Aodio
lyisa #5503V Sl ) Gide JI LS 5 5l (29 )8 SIS sl (gl ol L oY lid
(Shah et ol NG 5,000 slosty e obiis 3l 2odly & pgge (S yasly SONIS 5 (3 yich g

Setaodly dlge Cblads 5 g pdpanalyd eplpd sy llal (I3l cargo s yorh sl ile 4 LI L S 5
b i Slagyl dtwn S lyls VLS ¢,k Lo Jaie 5| .(Shariati et al., 2021a; Xu et al., 2025) w945 oo
Ol 3l g 4l doog Sl 4y oo JSUT (sl Jobo 5 £95 50 £955 45 At 559l Cmbgo )3 (5ol 095
(DEP) &Yl sl s> (DMP) WLs Juio 63 4 ()lgs oo 03lgsls pl (slael oy Sore 1 .08 o Dbl |) LSy
(DnOP) &Y LuS-n—(s3 g (BBP) &Y L5gs o s (DEHP) &Y |38 Ll (65 (DBP) oYl g 60
Wy 5l oy Slea 5k 50 (e ppuw o8 puan 0 1S g Mg8 we s jl lacuYlis (Zhang et al., 2024a) 5,8 o)Ll
ol Sl b 5l aeyd Ve 5l i g 0 35900 5 yeslee A B F 3gas )3 byl 4Vl g lise 45 6 ygbods 45,0
Woagds 3 V+VY Jlo o olSy copl ik (sobaidl o3, .(Maddela et al., 2023) wind o olaid] 395 & 1) dlge

! Phthalic Acid Esters, PAEs
2 Plasticizers


https://creativecommons.org/licenses/by-nc/4.0/

)bl YY/O & o )d OIY 8 yo &Vl by 5 LYYV Jlo U o) ) 29 oo (Sam i 9 b ()55 1Y 3 lleo
(2138 dlge candiuy dler I idisee mluo > wluSy pl o35S 5 )8 (Qadeer et al., 2024) Wb jisl58l Y
Dhar et al., 2024; ) cusla )] YU bxwo g (6,0 cacal S ks dajiScél 3y emYse,d g bodiS o,
A b 5o 0ilg o (PVC) LIS o b slaphd plas &Y game (S 0 bS5 opl (Zhang et al., 2024b
ol jl Y cullS 3led asg (Gao & Wen, 2016) wiad olaid! 365 4 1) Jaae JS 59 il do)yd
SYasl BBy S 5 oyl Sl At youls o yile 4 byl JUasl (s Wgo8 e Caudlo )3 (g pouls (sl 53938
g Jolye (b g)onlil 265 o0 sl sreshy Sroyan) e )3 (Sujd S iSeen Bkl bl (plesd
(Kanaujiya et al., 2022) 1,5 Sgolyn e 44 oYU O yalpe 9 S o0 Cubilb ¢ Sl ¢

@T @Luo 399 cd.]l.’) uﬁb L;Lth?r.a ‘lmu»fus
P OlS 5 opl il o ades Y/A 2905 Y4
g3 555 56 ) bes ity Mgyl

oMy slaelid oo yid eolawl Jolis bS5 ol @
3 5 &S (GlaigS  canl mo @yl g 034l

51 oUlgy kil cpl > (Sokotowski et al., 2024) 4l o

A3k olyen (oM Lo o5 Cul 038 s Lol b delge (sl joune (o3 Sioten 51 (o
N oo 5Ll W IR0 008 i olowd dlge laisay LS 5 ol ((Hahladakis et al., 2018)
ool s (5 gl Aol sty s (soignssn 3,Shae b 315 ey oo} e
Com 2l bl LS 5 opl yeas 1518 e 9 @l 4 sl L (Dutta et al., 2020) siS” slo

DBP .DEP alex 100,85 WS 1 olod (opn Gy e &yljg g bgyl aslsl (EPA) S el
23,8 el awxe Hbcoglgl slaosu YT cusyed 45 1, DNOP 4 DEHP BBP

asl A gl l.:z»cj Lg)L...SL» P B> d])g u.oLm L;Lmui}” s‘_;xu.\o s e 2 laesYlis L d)‘-‘il-.f. 4 byb
dx )51 dtd piy (ypmmolinnST il g SLi (yamel ild ( raw Cla WSl plewd 5 (Sojd <35 ol
J‘;mlf 5 o (ool Y gz J&w N asie by slcodgise b el Lol c.b"ol)o.lb k> ng.’é L5..,‘1)15 L
S Jgol s saate 5 i (655 5k 108 Al o dmo iy VT (il Sdne Sl o ) lnygualS )l S0 S sl
(Naveen et al., 2022) slosis g oo SlS 5 oy ufo,ﬂ Cupdo sly Hisusl (lan 5 lpeds i jlasre

3 Endocrine-Disrupting Chemicals, EDCs



5 dilise clabame 1> LS 5 ol b)) 5 vk calwlid & oyl ) @3yge sloingls ol sl L 5

b ladlaio g (63)50 Slalllas 4 3900 Lios 5 (jsNanl waiSTy lioren dg350 (gladidly ¢ Jlo pll twlasls
b sl aalllas 5 pobol () o sl 0 4515y a8 (S 5 ) L YL g Bl (sla gy oy 4 g Slola
ol Y game o i Slse 3 ool (ST 5 jps i) e lnl 2 485 ©yge Slallas S 05
Ceodls g 0255 Shagrgo 2 0gilly S5l ¢ty sloo e g Lo )3 bosiy VTl Cudigyus 9 3909 (5l s (02
By 6328 5 (o (63,509) b Bl 5l e 5 (Ll (Blo (gladpnl, g a5l o) 4 g L]
4 Ol ol Bl YL 2D L g Cunj laes jlacungy (g plgis 4 s sl 308 0gMed; fud
Soge Sopingy 9 4578 Slyme Sge Gl il o s o Mol o Sge SpaS)lg e olan
ol el Copse g S (el )l dswg sl pele (2B B85 8 o, J9AS > 4B)S
15 w1

ol 2 eV b e cldlas ole jlidle o aidg} sl dbamsl C
diwly ol 5o .0 eolatwl Scopus (goliwl oL 5o sddbasled slaedly p

‘V@ewer )

Syl Ll jslaied
W) S s
Mc‘w‘ L5Lb.>o.\|b

Eyoe i MBS B leygan g S

= PBgron JooS 5 daldl )3 (V (JeaSS JS5) Bl o0 (SB3; 25 Giagh o  be lille Jolis
bl al p sadge ol srads ol 8,8 a0 VOSViewer l58ls 5 5l solawl b 55l
ool Sl i G251 oS s Nl 1o NS08 o Y (oS5 JS2) 33,8 1,55 oI5
3 yeey 3 )9S B (oo ~ Hollom Apases S plolid Sl BV (g 4 jo 0jg )3
ploul PRISMA a5 45155 ool g s i pols adllas (V) JSKE) 59] paly8 1y il oyl
Scopus (selSoL )3"*5) SJs s by mle (593 9¢ws (Moher et al., 2015) cép

shaid) 5 e>aCms s yaly .cd )3 pbl 4 WKe 4 Google Scholar

ly 53 03,5 End Note )l38le 5 3)lg 9 05 b)) edd oy layline poll 0 55 (2l
o) wleime wyp «8)S J1E 05 cpl 0 Jled slayeuiS le 40 sadasled L VY L
Ylie Jolis wlie cpl il aaei BB icw (lodgd 8 peie YISt 4350 3 palius jobdy OYle oyl
(PAHS) (cladls v S5log,l (sl ySgyaum s JT claoso VT plo b b yo clallas g sl «olS™ Jguad ¢ 5940
s 455 p e Jelge g bnySgile daan] B 4 anass ot HS ke adllas VO dlas ¢ blie 5> wCuwl 03

ol Gl 53 die cpl gaiio i sladiud (6,5 S pae sniad lis aS Llaslyy e Yls
S Camdg Jl )Ly (S pgal 255 (0 Gy g pine glie 2 4SS L g (3D Mol laal 386 L pSl
455 o J5S otk )3 B ko)l dnug (sl 1) o] (ctimgdy (sla e g 03l @) bV e 5 il

4 Bibliometric Analysis



ol 5l 4By e (950 dlie cul (32995 5 (ale @uie WA ggome )3 S (s jarbogs (sbaosy VT ol (s
O] )’1 "L.e FARES LS‘JbJL» & L>9g),o Zoo VY 9 VoY Gy-y. lebJL» ey Joy),o VAR EAR By~ L;lmJL»
dl.a:d::él,t 2 u.»’}/b dl&)’l ‘dsln.:.g dl-“’u*“S)’ » 4.&.’ u.cu.o )..o'b e o5 B o uL“’ u.SLo)' &9 Q?.‘ Mbuo

ol ole ol oy gais 4 dlie pl ST g 29 59ya o lid a8 5y s

el
ol

b sl

o 30 w15 by Wl s YL
W ool 14 s g5 JI LS 5 5l clodlgils (PAES) SJIbd sl (slon yiwl b v Yid
ol Atn 5 M sBoe )3 gyl 09)5 93 9 Sk 4l Sy gl (Lo i I LS 5 ol ek e e
el (5t oo )S ol & st (LI (sloo i Job 5 655 S o slate 150050 J1 ] cilizee sloc Yl
38 o o] s Jruilly g amocns )lB) ¢ ginio )18 ¢ lrardsSe 38 (olsS 2 prdins ysboay o Jole
05294 <youly Ciriuo i yinS b bies bS5 pl mio Coodl (Sokolowski et al., 2024; Zaman et al., 2025)
oo s yppillan] G385 St U155 oty S 5 ) 28,5 UK (PVC) S g s 25
Biet) sud Joas olea (Sstwdly laosiSe s o jcdpaey 4 ans (paiz (b et dajerdy b oglhae ()55l
g ¢ loidlo pdlas plas 6y0j) GV gaseo | awg cb > YL 64,0l (al., 2021; Yu et al., 2025
81> ygdn (pasd Cudlye Y gae g bl dbcue (b i GliRaS (2138 dlge i Slse lgil slaganatuy
ol 09)3 90 4 el JoSUge 59y il lacuWLs (Aldegunde-Louzao et al., 2024; Shariati et al., 2023)



odygl b (B g s oM doSY dojlos (iiligy 5 ) ply) dlox 5l ian Sl )50 5 osllas
Mev Baad YL JsSse s b sVl o lie .(Benjamin et al., 2015; da Costa et al., 2023) g,
do oS ilo (Ygams (£pdy S5 Cublb 5 plod (o Rl Bglans o] (salS (185 5 ealisl PVC
Den Braver-Sewrad] ) cul (S35 Olieas 9 (gdidin da bl g g Sl slaphd o s)lad (sla yinds
9,0 5L T s cdMs des 5l eV | olewdsSo 18 ol (et al., 2020; Dos Muchangos et al., 2019
g 85,05 | gt oo Jrailiy g JUil (gl yrme 5 (Jasomacioms 5 )8 )3 (glodiiS s (15 Uisyim ol
gy 3 iz g Juail & ol lod 5 48 231 (632,50 b Loty ol (ST 0,3
Slodisej e Slea g5 VL x> JUS )3 I Shag ol (1 (oS Jgir) 0948 o0 s 035

P DEHP WJgi copl o y938) fcunl ool olaid] 595 "N
S DEHP Gyae g AJg5 gyl 5> (Qadeer et al., 2024)

5 o8t Baes 45 ol ials Yeu¥ Jlo p
Danish Environmental ) 54 SYls e (¢
DINP &ls,lg b ol a5
8 gy ogalen Ve e B0 05l
O ol B0 d90> olgrd)b 5 o GNPy ,> .(Environmental Protection Agency, 2025) cuils
09; dw )] u;/\‘\a/f' 39“‘ .
llg o 28y Mg 0,ly0 4L ol 395 s 4 (Jpll el 03,8 5)lg 1y sl SIS el yl Lo

T 5] 5> Lo )] 00 S STy disej (o )ldy (pwis {(ZOUetal., 2025) Kgib Juate Shgw, g e S
Sl o cosly ol )3 leiee Juted ) 0255 logse sloplil g 8l 4 oyl Jlis] ye g 03,5 w031,
9 Gl ladely oS 5 (Sl g wree (08 03l S )3 g 095 lise ¢ JU! slogSIl LS 5 cnl o5l
2 bl lagSl g Lo 2 39,9 (sl joane L] @lie (gLl sl cpl )3 2398 00 Cguone bag] amocins 5
Sl o o iz iz sl (65908 IS (6l peml) (95 g Sy 383 3,92 (gl el (gl o

29l ol f o zolaus ) dtedan CMEIAe (b g aos VT g e (giloding (il sAaglyl e 2lise

> DMP DEP DBP , BBP
¢ DEHP <DiNP , DIDP
7 Henry’s Law Constant



oS cudl g0 OY gatio g (SN 3190 (B paw PHBT 40 LOYLS L 4g>190 g y 90> ©
Wile Latte (gl auie K ppne 5 Logy) cdame (slodty VT 5l (ol BMS ;o YLS |y Sludl dgalse
WHlodds 04535 05059y (S5 329,613 y9rbogr CluS 5l Ay B pdy e ©)g0 Sl ddal Ol b xie iS393
lgiedr Bro & byl ol b odd o agdiop g (o Sl gt BV olerdsSosd sl Shy
Fisher etal., 2019; ) g, )5 & (Spae VI )la yomVgeyd )3 diliole (gl lgicas aSl gl claoss Y]
Syiue S8 5 a3l (5pds (3l S plas > (Sob gy Sl b 43S Gliizul y 4
(sixio LY @ gjgyel @olyz (1958l59) (Sily 9 ok OV gae Bpas Gl (pdipnd ByS
Zhangetal., ) 3¢5 i oyte (S5 o] by g 551,3 Lo )i sloudy 4 besYlis
S yao g diljgy wled g S35 lalase > GluS 5 oyl Jols @m cals
9) L)"‘ )I D9y )Lo.w LY )Ww)&» 9 u_\a.mw.u) obi dl.ﬁk_iau.})
ol 3 a8 Wilas sy yoaboe LS 5 ol b Sl dpalge line L)l g
ol doly S (2024) I)K@ Aldegunde Louzao »)Suo o)

&S 645 uw

(2024b

A5 odaliie (303 VIVY) i dj) 5 55 (iomes ( Cowd d“owﬂ g lop)S uf >9ﬂ @‘9‘)5
Sy>ge (SNl Jlgo 5 liE g Wgiges Fo - 5 DCHP .DEHP [BBP .DnBP DiBP DEP DMP)
a1y Slglg

SlSy e j0 ol LAYES b 0409,

DIBP s )] 5 L g 0392 v gaodian @L\" .)‘9.0 2 g0 YL
: SV ganms 3 Sl 5 ol (Sagl ie & ol dtaz om0
PS5 ol pole CYNP peladl o 4y clale o 3VL (aliE slaog S el )5 DEHP (JS' jgba
595 9 (YVIOF NG/G b) oy ¢ b il ((BAYY NQ/G B) sl g la ale slaod ol
b > SYES (59l e a8 5l LS 55 bagdivdian )y ¢ 2l3E Dlga  ogMe 05 sanlie
oS 15 byme 5 ol LI S 5 olgieds DIBP ¢ it ol 13 sl dng BB condle slohylS o laio 030,
A5 dasly b ye o olie gl canaiun ) odlitul 3)50 (sla yiibe g Ol (slaymgs 13 4l 5l 03 S edlatul 4
olatwl 3)50 (Bypas SV gaze )3 LS cul jpd Ob > ol CliES (g g (o Clalllae e
Ny duw y Blaie 055 sladliy 5l dgead A wyp b (2014) o, Ken g Moazzen ol cpl ) (il 48,5 & g0
DEHP BBP DBP DEP DMP ol ¥l sl i clalé o psed) 5 5y YsS) ciliseo pabs dus 5 ()b
DEHP 45 3l (L5 gults 11635 (6,50} GC-MS 5JUT 5 _suboliio ol 516 5l pa, jl o3lisl | |, DNOP 4
b AV pg/l clale @Slis o YIVYWY po/l clale ko b g 090 adiged jd odd glolid &Y oy 5 lgl,8
5 +/YYA pg/L clalé b o554 DBP g DNOP <] 5l e 3 olazdl 3¢5« | laalig oY Sl sdes

8 BBP <DEHP <DNOP «DPP DBP «DIPP <DMEP :DMP PIPP



kS 5990 (Halliy sloe dgas 3l jiaS LWl clale adiges olod jd a8 )5 )13 (gun (s, j> +/+FY pg/L
S losle (EPA) 6 ol s jlasse cbslis lojlo Lawgs 0aib yenss (sladyliiliwl JIDEHP jlade iges S5 )y
eVl cdale b 5l cilisen bl g (615 sime BMS] 09V .3y 31,3 Lol asbosl 5 (WHO) il
oS ol o Sl el ol ol (lis gyl e (slol glis cilisen (glagabs ;> DEP clalé wis ya s oanliie
SBaiges el ) Sagll pdaws Lol sl Laseis LB )58 sbaalis 4 PET slagslas 5 sV s lyo 45 )5
A IS suelosbole g0 5l el sy 3590
s Jols )05 poed )3 oA ye pud diges Fo awyp b (2023) o Ken o Mirzaei S5 (glasllas 5>
BBP DBP DEP DMP) Y3yl b cldale (ganding glgl g oy e zalaw b o3l yiwl g 033500l
b ply i sladiges ;> YIS fgame clale (ke o 3g) ol 5l Sk oS 63,5 g (DNOPy DEHP
DEHP ) 5| s o0 Gguamo 00 oLl <S5 oy 5 olglyd « YYY pO/L cdale -, Sile LD b/Y% pg/L
DEP g DMP &8 Jl> > taily 1,3 +/¥2 pg/Lg +/0A pg/L «+/aY
o) i &S 39y & UG/L 5)liliwl ax 3l yiaS dadiges oled > DEHP ¢

Sy 45 0ld Ui (puiomed ndiged (sla Shg (w292 (o) y2 3590 (Sl g
Y8 5l 63V polie bl G e oz n Glojd 5 0 ygioly slo R

ol olwlid e Vls olo clale a5 ol LS y
DEHP clale Sle calllae (gla] )5 54 ) Ll ool 38l ol g Al (edgmo (shgy clo iul3El L
Ay VEAY PG/L & olo VY jl s DEHP 391 +/+58+ pgiL ¢+/Y\Y pg/L i 54 DBP 4
099 Jobo o Ll 5 (aLolQYLE asl s Wses ;> BRP ¢ 5 IS VS @s5 (p Solgld e
HO/L & adllae (bl 55 5 43 b goya ()l
9 (% HO/L) odztio YL Gy bare cbles lojlo
oY jiwl gy clale (2018) o) San o Yousefi ¢ pasis (sladlas

2 5SS 0y93 (b I PET (slag)lay o

b o e 935 5l 5

).3 ‘L.M)‘) "J.:Aﬁ ).) .J’J“QIL)
» 1, (DMP4 DEP.DIBP D

VO e M

Ol lalojle lawg oy jlxe d9dn 5l 4SS Sy A/FY HOIL ¢ Vo/¥Y pO/L & o554 DEHP clale
DB (S5 slej (31 Vs 5 led Cutte s o 3L (blad (eran adlle () 32 518 el
opl clale s e il coge g ) Saseldl O 4 PET (lacelay jl sV @yalee p3 (sloaiiS yoss
DIBP DEP DMP) Vb jil gy & y2lge cslio (laalllan 13 35 (2016) )] San g RaiMi 8¢ oo nos Y]
ol Sl oo Joli sl 136 o Ko & (PET) ¥l 5 oll ly slacssbe 11, (DEHP 5 DBP
o D350 SNSS 59y Ao b g 3,5 il an 0 Fe g YO D (slaled 13 cgeub] aivlesl Jio lgicds oY
@ gl jl aYs @plee jb pxe (il 8l Coge ()3 loj Gae 5 L ]38l &8 ol lis zls sl )3
9o SlaS 5 Glee 3 3)5 odalie ((6)leS 093 Skl 13 ©plee Gl (i o 5ygbds b (I3 lae

9 Polyethylene Terephthalate



4 Feg YO & slalod 5 5o, A 5l o o clale goly olaidlogs a1y &plee oljue o yisias DEHP ¢ o)y
9 YY po/L ¥+ pg/l slaclale L DIBP ‘QT 5l oms oy YV HO/L o XY pG/L XY pO/L 4 b iy 018 ke
39 005,505l yolie duglis 8,5 L3 YV UG/l 5 ¥Y pO/L YV g/l sacdale L DBPy YA pg/L
Olyis oles ;3 DBP 4 DIBP (DEHP clalé oS 3l L L)l pgmunse’ Lawss 005 mss (SML) o3 & palgo
skl a5 (sl (136 Slgo Site Volo (£S5 &5 55,8 ol <ol Setngs 5 el 438, 15 e 305 ) gled
Do LOYLS & lee axgi BB (iol38l 4 yoxie Wlgi o YU (glalod )0 03394 < PET sl gyl 1
sadises 3 1, (BBP 3 DBP [DEP DMP) ¥ jlon jgis «glisio (glasllas 13 (2021) ), San 4 Razavi
ey JB (i ) VS o8 ol (L gl 538 (yp oIl L 3 gl 9 39250 Q395 () 029 5 50els
<¥/eopug b+ /A g 63905t 1> DMP p5lis (ool (sladiges oyleo ;0 by olwlils LIS«

2 oeomed b olelis +/Ng  Y/¥eug B Y/ opg 3905 > BBP o Y/ pg
N4 odalio ¥/+ g 50 U DBP o ¥/++pg o +/V+ pg polie U g )5

Ken ¢ Peyvandi

0 NINENRYE
5SS YA--ppm

B9 dgeme 5> il dy90 (Sae ez ) dgrge slaosY] ol
cbale L DOP wous plolis JI bS5 le jo a8 sl oL

Dy Sokas Sy (s 9 N
Jols Sy, 1 VS oyl ey (g n
wls 23,5 518 Lbj,l 590 (BBP 9DEPDIYP) cylis

9 ke ksl ey £95 4 ©2loe ol Oliee
il 3)90 (g pliwl by o)l a8 3l oLl
A0 HO/L 4 Loy onsdll clac Vs clale ggesx

Pas Jb o (o)55 ps koo b oyl 3 V- F/O Pg/L b lp
A5 (6 S o5l Ve /Y g/l b

Sy (Bl (ol ghnding (aw)p Cawl diunly
g4l |y eYls eeos W, i
BBP jl o ¢l cdale o i
DMP 4a¥/o pg/L L’*M S

(2 dlge ;0 VS jguis a5 canl 4l 5 S 34390 daled @ geme p

Gk g g L
o2 09> 9 > oV lacdglie (s (ol b aSh ((Bpae o o )3 s (slags S ojll
dyzge 1,50 B3 oy 3 oyejey sCld jiay yd dgalye oyl & bl I (Lietal., 2022) 345 0 a0l
oSl (e Culgiyw (poyp o)l cnl 3 35 (o Bghane jpds (e 5 (BUECwn) Clas 4
055ty bl mecun; losely Jibs 0 Sl 5 whe A uinrssS] 3 Sl ol €9 9 liee JUi]
P9 o Cgure o)l

b S lmo 4 LOYLS JESH 9 2395 <9959
g polie gy (gpoudy o ylo Sl Cyplee SID (Shg g iz mlio ) 03y 35 dhwlyd eYls

9 Mgl ((Sdly S game joo ddx Jolpe plad )3 GLS 5 (pl Nisd oo Canjlame 3]s (43050 (Sl pruno
calus (Paluselli et al., 2018) uiuS o b Hlissl olgn 5 (S (ol slalaso 4 ( olod 285 9 Byae b (g )ql,

1 Specific Migration Limit 0



hb g Sy b)) cae (ol (Slishn deeliuj ) otV oyl cudle 5 e by (olod 38
(Seiwdy &Y guasms 0AIS B pine 5 01y mlio ol jorbg CLS 5 cpl bl b S5e (0 e sl el
ol @Y gols oy 455 Xsd oo Cguime Cunjlame & EVS 39)9 Caa slabadl mle (pipte
(Nas et al., 2022; Shariati et al., 2019) cul  S3g)l 15 (o o 2 pppaiions | (S ¢ o O @lio 4 @l
Jos gl )Ll o plaisa bS5 ol JolS Bl 3 Il ey B oa (5008 M6 (soaliaias
295 o 03litel S 0% 5 (53y5LS o) 13 398 lyieds 48 neilianias oyl 5l Jols M od 4t e
Osxed (Nas et al., 2022; Wen et al., 2026) cuwl (SB sbpiuawsST & luS 5 cpl Jasl Cas oo o
BT b oles 5 b YL olod sl 15 03298 codils g Ul (sloaSd 13 PVC sladlg) 5l ad S 900 sl
2 S e el & WIS o )y (g ool 4 g AT ] eV ol 5l g2y BB il (gl
Ol (gdaxie Olddllas ¢yl yogMe (Biet al., 2021; Ye et al., 2020) >4 Jalgs ou55 &l
] ology Bblie 1 pYL (5)blae ysbods (ixio g (S0 blie (Paw slac] )

Cablh 5 e 5 1 i L5 ligu g Igp (ST o rbas slac]
o) daxio (slmoly 3l g polae yoboas laylusl o lapls (bl 5l el o5j s
SISl (g b o jludie) phln S axl
ol BT > 5 15, 05 clac] (las)g
(Lee & Choi, 2024; Segovia-Mendoza et al., 2020)
2Boau YT 4 GluS 5 ol S Conl ol Cow g

2] 4o 0,Lil LS 5 opl alje, (Y Jgds) osly g (Jaoce calises (gla yw yilo jo laeYls
bl ol (o)) Wl ot N e g LSl 4 amd e i Sl oyl
Ol 930 )8 e Ll
A8l 5y900 ng\jt;*%ﬂ

1398 Lol b nlin (i oo (6050l dmags 5 Sy (bl poans

ES) Sl ol (sl yil yoguas )3 Job orsplol cllls gl p (55950 Y Jgua

Gan goau¥l clas e 62,5 9 o pilo g9
DOP: \.v.-Yo5+ (ng/g) . DEHP: \ay-—5v¥. (ng/g) Cslowy (433 oo Glibl  xaw oS
BBP: V- (ng/g)« DBP: £--0A- (ng/! Lol cgain 5 puiig e Yo« 3
Nasrabadi et al, 20 (ng/g) (ng/g) Ol cdgdio (3 ydgi (6 pogS YO (51
DiBP: #---#Aa- (ng/g) « DEP: /.- (ng/g) Sy ool
DMP: -/-+-\$- (ng/g) « ZPAEs: #)£+-\Y#A (ng/g) @cmb + Ges)
DOP: #4-.-yYa- (ng/g) . DEHP: \Yv--5Va- (ng/g) Slowwy (193 oo Slybl oo sl S
BBP: V.--5- (ng/g) « DBP: Y--\#. (ng/ il g § wbio R Yo«
Nasrabadii et al, 2026 ! (ng/g) (ng/g) Ol e 38092 (6 ploghS YO (s
DiBP: V--¥\\. (ng/g) « DEP: -/- - (ng/g) S5y Ol
DMP: /- .-Y. (ng/g) « ZPAEs: Y¥s--avY+ (ng/g) (Ve cmb 0 sos)
S59UiS 3 9 (55)eliS (v S
Nemati Gaskaminjan, ) ZPAEs: ¥/Vo (ng/g) : (5j,0liS sl Ol sy e gl by 433 oo 3Ll
(2025 IPAEs: WY (ng/g) : 65y5liS pé Sl Oyl S

(Ve emb + Bos g VermbYee fioled)



(Shariati et al., 2022a)

Gholaminejad et al., )
(2024

Gholaminejad et al., )
(2024

Gholaminejad et al., )
(2024

Amini & Hassanzadeh, )
(2025

(Nassiri et al., 2020)

(Abdi et al., 2021)

DEHP: \AY- . —$45. .. (ng/g) « DnOP: $4..~\YY- - (ng/g)

Hassanzadeh et al., )
(2014b

(Mostafalu et al., 2018)

(Shariati et al., 2019)

Hassanzadeh et al., )

DMP: <\- (ng/g) . DEP: <\. (ng/g)
DiBP: AY (ng/g) . BBP: ¥¥V (ng/g)
DEHP: ¥0)- (ng/g) . XPAESs: 0A-¥ (ng/g)
DMP: ov-Y¥\ (ng/g) . DEP: s5-Y0A (ng/g)
DnBP: v\a-Y08) (ng/g) . BzBP: Y\a-\WYY (ng/g)
DEHP: vyf-Yvav (ng/g) . DnOP: ya-o¥Y (ng/g)
X5PAEs: \W\o-ASA (ng/g)

DMP: \¢-\¥s (ng/g) . DEP: yy-\¥4 (ng/g)
DnBP: ¥A-AdY (ng/g) . BzZBP: YA-YaV (ng/g)
DEHP: y-v-\Y-A (ng/g) . DnOP: A-\aA (ng/g)
25PAEs: YYA-YA9A (ng/g)

DMP: v¥ (ug/L) « DEP: ¥Y (ug/L)
DnBP: ¥ (ug/L) « BzBP: ¥Y (ug/L)
DEHP: \-# (ug/L) « DnOP: ¥ (ug/L)
ZSPAEs: ¥-Y (ugl/L)

DEHP: -/s¥-\YaY/A\ (ng/g) « DBP: -/-#-\-Y#/¥\ (ng/g)
DINP: +/..-Y./#5 (ng/g) « DIDP: -/«.-Y\/aY' (ng/g)

DnBP: \V/\-—¥+/5Y (Ug/L) « DEHP: \A/R¥—AV/AY (Mg/L)

DMP: v-.-\a-- (ng/g) « DEP: V.--Y-. (ng/g)
DnBP: Y. ..-Af-. (ng/g)BBP: y.-.-\\.. (ng/g)

DEHP: Ya--¥Y\Y- (ng/g) ¢ DnBP: yY.-)a-¥- (ng/g)

DMP: ND-vY (ng/g) « DEP: ND-Y¥ (ng/g)
DiBP: ND-Y\a. (ng/g) « DBP: aA-YaaY (ng/g)
BBP: ND-YY# (ng/g) « DEHP: 6-¥-\v¥a¥ (ng/g)
Y5PAEs: 05Y-\YY\Y (ng/g)

DMP: ND (<LOD)  DEP: ND (<LOD)
DiBP: a.-fv. (ng/g) . DnBP: £a--YVY+ (ng/g)
BBP: y-.-\Ya. (ng/g) « DEHP: \av--\ayA- (ng/g)
DnOP: ¥--8¢- (ng/g) « ZPAEs: Ya0--Y\Y- - (ng/g)

DEHP: -/Ya-¥¥/\Y (Ug/L) « DnBP: -/yY-)a/-¥ (ug/L)

b s Jore Gl e slass

()‘)ﬁl (A5 Ol:wl W ‘O|9|)“‘
(V- emb + 5es)
Cslowy 433 oo Glibl  oxaw slaSE
Ol el ds andls (pedor (5506
@emb « 5es)

Cslowy (433 oo Glibl  xaw glaSB
Olrl )b s ail order s
(Ve cmb & 5es)

08 Jome Bkl (x5 slocT g 4l
o) gl 4l rde b ladlony

Jolis il (slag )l L (rdaw SB
SipkiS w2l g s ¢ inio 3L
) had il Mo i g
Olos (513 leely gl (raw slac
ol
Flye 5 ooolde (315 Legd,5 16 0 amo
Ol (292 5 (535 50 Bblie 3 (bjgel
ol
ol ( I3l (Mol VB (o Sloges,
25 sl 4l (S
(sl Vo b+ Gos)

ol e I3l (delliys SYE (oo Slg
25 sl 4l (S
(ol Vob v 3os)

ol (I3l Mollies VB (rdaws g
25 sl 4l (S
(roilo Vo b+ Gos)

ool (I3 el Y e el
25 gl 4l (S

(2014a ]
() o J) b paissd)
(Ghosh & Sahu, 2022) (ug/day) ( sl ;58 can ) esVks b &ljg, axalge 3)9l, ¥ Joia
ol g o sHb 5,5 i KV e (RTD) & po 395 S| SJUE ]
£¥/ - ¥a.. sy Wy WA VYA YAD Aee DEP
Wy AYY WYY N NE YA OA- Voo DBP
WY Yo vy VY av/o ¥ VAY v DEHP

S92 o% oy (19lday) cas p (U.S. EPA) 15 el sustie Y] o jlame cbilis ywil3] Laawgs odidps g o (slajgd !



bt G owd ) ©19 g2 90 31 OV (w § sl
§ S Ol oul esiysliS sloalols 5 (S5 ool (cloptunpuss] 4 LY 155 S 5 dhugy 959
SIS 5 Grns (Slasolyy Sgicgn o8 (SIS sl a5 Sy o s 3 amocans s3pbs Sla S
2 Sl losi ¥l ol SIS e SisdssT slad, S (ol 5 (lid SaSsd Jols hogge cuodls
0255 Job 3 (s @S )5 9 geaS sasld B2k jl g B e Al ) Sl Lo § LS ligw)
LS sl o oYl xesd (o s (Ataee et al., 2021; Shariati et al., 2025) sob . Jasl olie
15 168 g claplls )l g obS Soiedpasss cadl Jpamo S lgcse o olié Sl 285 2 (958
alss b 5l bies VLS (o slagiumwsS] ) .(Gao etal., 2021; Kumari & Kaur, 202Q) ua 15 156 cou
Sty Ssilony Culi g (6500 sl (g ptunedl Cgw) ((aw sl (o '

(Liu et al., 2025; Mankidy et al., 2013) xS sbx) ¢l Cldgnge 45 |

& wwly opl > (Maetal., 2018; Zhou et al Jizee 1y SB i g (oleond (S8 (slad Slas
ST ) BTG Lape el llllas s ol
DEHP 4 DBP gol, c:¥lis g3 45 sl L (2021)
(9 JUsl > JHST g slasjmpcalin ¢ Slye (il G )b 5l OlaS 5 cpl S e
9 SUN @y olS (55 g 4lde Lo o S 035 i) SRl Caled )3 g jiwsd £ 8l cege
o5 5 (Soidansed s Nl 5 Sl slocdalio 5 oS o 10 35S (2025) o fSan
Cdlg ol SiaBRglS (< b 5555 L loouiy VT ool b agalgo ST a2 LB Sy Shgseiann | oS
slaySgil g a8y ol Jolai (3)95 w02 LIS oS 392 olyen (S S
b adol - JA B! W piuwsS] calisre Folaw 10 1) (g5l @l il e Yls a5 wsly L 50 (2026)
ELEYSHYIER >3y delge a8 0l LS oud wyp Slalllas guls (A8 o dbu! BYL slaed, B pas
G Gl g JE9)S lgee (il sjegis cullid > JMS] ) JielS L DEP 9 DBP DEHP  .lai
nO/L b +/0 pg/l edgime > DEHP L > dpslse'ts,5)55 ale jogad 5 picred .Cuwl ol yods gl0s]
slockale ;>DEHP gDBP (1500 53 (52513 &5 (Jb 3t (Sl g 6y (sl )lxinl oy crge (VO
13 ) 3 338l ol 0392 ol ya ilSenl s €l g e JolS5 > JOET L Y0+ + e+ pg/L b &+ - -+ gL
Gl cage ci el (ala)S 5Tl (logn ph plaaisS )3 DEHP L e Y5k agalge adllae ()l
5 Gl ol 3 s padsilio 03,55 oo g 9l oyl Sl i
ol ) o wizly o 5 Lo YUE )BT g0l g (dAn0 o929 (o lalllan ¢(55y0l,8 (sl imgly ol 52 (38!
Sbaleass (69 » (2018) ) Kan 9 Kamali bawg oas ploul adlllas 3¢ o0 ailsp byl (claaidl 5ot 4

Sbine sgoar | paS SlggalsS (g5t

o)%en 9 Savoca .

! Danio rerio !
' Oryzias latipes 2
' Pseudobagrus fulvidraco 3



P e Nlge g e sbpl Gy wed BB Caew LISDNBP &S el ble i lS 0S5, YIS
Oljee a8 0l Sl yimgh cpl bt WS dbul (glodyind (g)ld) 5 Sjgle 18 CYMB] (aeolisS slaagalss
G oxe jobas lie cpl cdpnlan o) re (]38l L g 39 AYAL g/l Hlade L ply celw 45 b 55 LC50
3 oY cpl s cuslil ialisl Jlas g oled (loj 4 DNBP o (Sianly ,S0ls 45 g0 fcdl ials
Sl canb pue Sy iol38l ¢ pwas YW a5 SMe DNBP 5 420 50 jldle .Cowl b ol slacdl
S Sk &5 gl 19315 (LS 1) by 3 et 5 S dn il g e O 3 e o Jobenal

; 2@ Meloundi

. b g 0238 ol 3 59
Ol oo lrial Jlgld o Cuans S0l wrrlse TG Y Y ) L Seen S i gt
5 (2019) (), Sen 5 Pour-Ahmadi .cul b3l A3, 4
ol 9 Seidssd soadls w2 g W
Jids 5 s o 50 o ime Sliuts Qe U Jgore WS (e 53 DEHP L agelye 3 )lSs s> 52 ol
SSS 5 2 slasil juob gy slaaN B S 5pobods 105 Cungy (pogS 9o dinel (slatl
o Gl ponen g W > Sloe > M Sily il (lotsl LS
5ol 5 b coudd o VLS a8 oy Ui eajosd b sl oS
(DEP) <Y s> (g
ool L QEP 48 o> L Alo%: ] ol A (60 ol g g5annnT ol slapadls 133l g
cos 1y ol S < 03,5 S 1y byl 45 5,Skes Sl oo ol slolié (o)Ll 5 sl
sy DEHP <l 3l 7 (2008) o Ko g Zare «woglito (slaalllas 5> .(Arabi et al., 2022) an> 51,3 15l
Jole g Ry NS e S lgieay 01V ) (oY il 5l caSome slpd 3 gl sbge Slaordss
Sosd g Jo NG Jslo 52 55 LDEHP & 590 o 51 Sl aalllae ] slaaily ool @) _Lardss (gl
213555l ol 2218 Wl oo ¢ Sg0y9m Joli (1352 9 (Il (5] mudiplio )> BT eoilanunsT o sl <)
Sole dgzlge a5 13,8 by wn (2012) ], 1Ken 5 DOrostghoal «ise e ;> 123 13 13l cov Cilise zolaw
b ialS i oz g 0y bsre SRR Gage (@b g )bk g > DEHP I kg (slagjige
A5 gise ol 5 58 5 pypl S5gledise slacsylal LIl g oyl @815 GOl g paiien cla Jos
bl 5> DEHP Jeusily ;S0Ls a5 o090 208l pgl5 5 obm 0)93 U g 0392 593 4 dianly & pgoty I3 (1l

Oncorhynchus mykiss 4
Di-n-butyl phthalate >
Danio rerio 6
Cyprinus carpio 7
Mucus 8
Carassius auratus o
a3 p sl slo gl JolS5 5 a5 L8
Wistar rats !

At oyl A5 (Lol Joxe oS aan 35)3 ) 9 ) sladld

[T U

SR S}



axzlge 3 35 (2025) )l Ken o Matin-Manesh .l Jiosgs wiaw JolS5 g 355950 ool 201,353 Il ¥ Ms
Jete s 3l oddsplnl (gla pwyy cpimed 8L Cund SluSs bt g @lil 4 DEHP L NMRI 5 sla g0
5 5By ol Blgi e (Dt @Bl lgied; 03,18 3,8 oo S 5 ol & 39l S ol Yl
Anopheles ales | gyl JBU diy sladiss agalse 51 Job mls il S5 Gua clbdiss (Sjolesjud
oSl ¢ 535 5 59,8 3ss b, p3 M slul b osle ol 45 395 ] 51 Sl DMP L Culex pipiens o stephensi
9 o> S pue A PB SV LS 5 oS dis cpl S LS mls cpl e o s 1) Olyis el b

A )15 b cos on |y wlts 5 oblat S5 sl
g ool o balusl codu p ol @l 4 Sl claasS p laeYls ol

kb sraely 9 L9 oo baglusl d )y (g3axie (gl ypume S| DLS 5l &5 Mgy

» W sayn
39 48L) ‘uﬁl} ).Ja.:
2 s sl iyl (Bl Canlas 5 0T RL © & g g (i by oo cpl
Pojg Bl oMy Sl g aenily ol 3l wles

, oo ol dolio 3l 35 Jreddss oSy 4 plul .(al., 2021
Pyl Sy g Sluai oS ladslo 5)Slas > JMBIT 5 g Wy (ol b ols 5 ol b
da jimghy Sy tal., 2020; Yang etal., 2023) sl 03gs ol yos p ol (slo g jlowial is158 o
bt 355 5 5 IR <03 9 5143 LU ol )3 bl 5 S (slacalptn Yl il ol
SPS Moy yelas g )o)ls L2 )lse 5 i Slogesgn el JHSTESs Ly (laass
eV b Slg0 &S amd o LSyt 35 Olddllas S saled (Schmidt et al., 2012) Slody g5 Agn
2090 2oy 1y pobdliogd g et 50 S Wile olacglomial g 1S ST e 1) ol ol JolSS wlgs 00
olyod &y Lpgramsj 5 lusl Coduw (gl OluS 5 pl &S Hellasl gladely 4 595 b ¢ plpls (Mu et al., 2015)
)y Ciygps sepel axul 3,8 M5ul 1,35 g sl cla e 51 S |y byl b dgalge Slosonas g5 s 1S3 o)l
S alSidy bcodgioe Jlosl 5 3y ladil ) 3 K5k e S )il JoSo oSl I (slasgere
el g Bl (sl e (VL Sl hg) (635,84 g drwgs 3 9w il g Spae 432 4 VLS 3959 ials
Copde | Sl v olgea dac¥lE 3V 5 Gls clacygld obj)l coyeplil oog)] wbe 5l aosu¥T oyl
ol adly Glld g Sl Coeal oS 5 ol bl

2 A8 on gy el 3 1) Cendo (sladly g laosi VT L agerle (o bl oS (tones lalllas | Juol

2 Testosterone 4
2 Polycystic ovary 3
2

Preeclampsia : cuul olyen daads of g daplisl & cusl wide 5 o3 Lis Ll b Voons &8 6500k g3 3 (slass,le



09 g3T (ol w31 LYLS B> SS9
LS5 ol i Lo & ] gy HLil g olio | onmsg ik )> VS (gl sl B )lo 0133 b S
x> o (Feng etal., 2025) cuol o3l j1)3 S g ol clopianwsS )3 509 JI cloos VT o 5 a3 s 00 5 1,
b s g 1S Sattans Lol S o i) L5 awomo 5 eVl cale s )3 (ool BY aads cinnass (slinylS g3
olioyb ol 4 unly )3 43S o3 ColiS lmosi T ol (655 (YL 5 b 29)bsy sl (2o dasilb oyl dgame
S w3 OS5 cnl (Al g Bl S () g (aliend (S5 ddnie (slas sl g aald ST (slaand 5>
5 g dagl bl & At Jlay08 5 (nlre g Llze 1S pa cablie ols slagy)lsdy i Loy, ()

L il o So3d slaghy,
5l ) wlel (Sl sl e

d)wb SR dl‘WlﬂL“ )‘ 5 b 4 2 bl 5 s pdylie Cabl gl 00
M le 430 b GilaST o s ab p  oles is ;> .(Ganietal., 2017) &5 o 5,8 oolawl 5,90
S5 gas dgione 1543 36 4y 6 Sy 5l oY1 JI& S (elb gy Gy 5 038 sl lmosiy VT JsSlsa
d2oso VT Cuows LialS 5 (300 J ko) ) 5925 L (Dolatabadi & Ahmadzadeh, 2018)

@LJAc L;Lm\g}m ‘L;"‘“l 9 G,LM» . ol olyor 35 olaills g codgase b oyl 3,8

Oygo (Silwaisd g slaxl 5 (odaw Cls o il (gl yuda dal
o B 15U g i laeYls Gls jd 30" [AOPS) ad i ygmnlinns| clans]
b baulyp ol o8 o)Ll W gig (50sl"y (pbesdinh ilucsine & ol
Wyl oyl 3 o NP s oS 5 oske S 5 o] b g lacsWis JoSUge [ldle yiunSis Coge w0 s
Ao il ]y Heebes JI elbedn VT cpl Bls LIS

S ywaisd g sl
b 5l EYls bis 5 wlgi o gilwarsd ¢ sl e celadilp & sl KT il ol
Glply B 595l (g peu oV eSols 1) 4(2020) Zhao ¢ Zhang e oyl 53 08 Wbl (g S50 (i wodg)]
opl ) ool b (gjlwasd solys oS ol olis zuls 55,8 gy GJ sl 51 (DMP) wYls Lo o> Bis
L co¥eSold cpl o ySlos duslio pizmen 0S5 Bls |y DMP jl aoyd 8/A L iy bulypd o Caol 0B cpelly

Natural Attenuation 7
Abiotic 8
Biotic 9

AOPs: Advanced Oxidation Prdtesses
Photochemical Mineralization !
Photocatalytic Ozonation 2

wWow w0 NN



g 53 L 9 (PAC) w8 posinaddl b (PAM) seol b,ST L pubsi Jolito (clacsVoS'ols o lmonisS Adaie
OhSen g AziZ (S5 (sladllas o .ol YIS Gls Loy o 5YL (lyld ol jitw coY 4S9l &S al> -y Lis PFS)
I, Dillenia indica % ;| oausg!yseiwl u; sdiSainie 5 5l ooliwl b (giloaisd ¢ ksl a3 )8 (2021)
b 0aiS Wit ol 48 0l LS ot 13,8 Ly Slows 39 Je alyud 5l Il JT claosn YT Gls o1y
2 0958 S Bls gy bl 0 0o 00 95+ U i |y (DEHP) oYLs 58 il (69 9 Joitamns Cunl (0B
Copde soae Blg o & 15 poll & s (20 ) (5 yeS w2 Mg 4 i (gaw j 0diiS Sinke 5l o3l <yl

S sl ) ed 285

43 ot

Sy oo slasysld oy are ;| (Advanced Oxidation Processes; AOPS) 4,
Yl 0358 AT ldisS Clidgs s s b ysld ol g o o )
wly Vs plas ol g odoms JTOluS 5 65,06 5 S o Jos (O
) ) ool ST bas Sase slacSes g O (opySanSTlien 4 (JolS
AMin ) cool aan]yd ol ) ooliul 3)50 (13,09, cp yzl) 5l ewdl
Oy alBl 598 5 alardeish sloan] b casd
PRESIIEYSVCRWINY ) POV SISV PR S+ EVPI-L. 1 JE gt 2
(Das etal., 2021) wgus oo YIS  JoSIgo )l 90051 ela 6ol Wg5 Cage oyl 9 HyOy

Sy AWK _u\)s 5l oolazwl b u;’i sl Jols
2o LS @l 3)S qwyp JeiSil ¢ 25 Jlb () yga U i) as iy
)5 [ VD CunJBlS i Qpads Yo o o A o3 590 FIN ply pH ol agy bl i
ISV WY DTS R ISV Oy, . P AF & bl 55050 aolyd 3 DEP Gl ol

et ool T e lapad 19 g (aliend dlse e PH & 10l (Sl o Jb (2l Loy 109 D B A
[Bensalah et al., 2019; Yang et al., 2020b) 35, o0 loud 4 (5y5ld pl (soCudgi50

Ol Jlosl gy (ol ol SS9 iUl (69l3 (Bl )5 olisil 350 (pliond S sasbs) S0 )l

(Yang, 2019) xS’ o Jo¥ s yloog xSl g jowoly iS1 puba ool 3 5o,k 51 s VT Js! g paiane (So 8]

S LSl sl (Jodse slalase p osu VT (gjlulis 5 Jis) cubls s 4 Sy xS (5 )9ld

5 eoliSéygm s S8 dlge 5l odlitul puied ol 43,5 |15 dngi 3590 039l (clalae plo g Slgw,

g SS9 xS aaals w1y8 5l eslaswl b 1y 4lesb 5> Houjing ailidg, lgw)y jl iYWl Bl (2015) S o

3 Catalytic ozonation as an advanéed oxidation process
3 Electromigration 4



DnBP DEHP aJgl clale alllas opl j3.55,5 aw)p FE304 b L onds Jled Sldlguo yy o iiian 48 by 4y gumliansS]
Bl ledily Gla joy WY 5l o a5 0l LS zuls La9 VY NG/g 5 VAAY Ng/g VYT Ng/g i 5y DINP 4
olekly gy YA 4 318 oy il 531 b dyasy 2o y3 QAAY 51 i § OY/AY AY/AY o 54 DINP 4 DEHP DnBP
3 auld YU oLl ks a8 il il as,d ANAY I i 9 SAVA AY/AY & cud ia oV ol Gl
Y fie 6> 4 039l wy S (o5luS 5 (2024) Raeesi ¢ Fathali .cusl 039l lgw) 5l eVl Cais
g 4 oYl Gla SIS a8 sl Lis gols 6l I8 ey 3y90 S g iUl (g 9lid 5l oalil L 1y (DMP)
P DMP ilSL aoys Tween A o )0 ¥ Jolowe jouds )3 a5 (g ysbdy il diunly oalaiwl )50 (oS Joloro
b plp (NAOH) aodes dwS gyt Vg0 +/V Jolote (¢l Jlade ol a8 Jbo )3 oy o pd OF/AA & 5T < jglxo
VEISD o 34y NaOH g Tween A+ (cly g cdl ials 515 o5 s oan ¥l Gl e

Dgr duoyd /A

Tween A coliSs yomw youias )3 039 «SuitaS 9 xS Al 8 aS sl lis imgh ol golseds PYVIYE 4
25 )18 oslitl 3,50 SV S8 5 & 039l (slacgls (YLl S5 Sl o
9 FeS A (alewd (b (oml Cuew I 4 55 (TIOY) poslis #9
w31 e Vlib il (gl o3litsl 390 clagygld 53,18y 5l Ko ied N i s Y ollS
d9 00 el Janld (b Gl LTIO p (ne (a1 98 (ygmmalinS YBU19) 255 oo
oy (9 ySIl slagy) (JWl cpl aomas )3 g 0 Ry ué S R ETT0 | o U] 2l ol 51 g
cloyis b wudblS maw p oddods Ol la oS50 g o dbul (electron-hole pairs)

oyt 4 dlos b ¢ Jly Jlb (sloaisWER] 255 GH) o Sy JeSis 4 jocio H L Layg Sl
| agibi ST R 56 1018 VB gl ol JoSUge ksl 5 os
slasil i YL olod; Sagy L (You etegl., 2018) Bes Mcilo s bl SluS 5 ol daslgs Jgamo

ol 3ySdos cpl 2 9381 059y o0 sl a b g)9lid ol 03 S 5 )8

Fa2 o 5l plejen pSope sl W3ySag) cn ol I (o plsiedr i) laailels L
Cwsd ypaunn M5lg8 o (60 yuk (Sladilolu pn Gl i8S 148 600 4iuS A g5 )50 Ul 4 O
il lgen |y ol b j5lo 5 a8 yodygshe ol (silusy

P i sl 9
e S slolagme | OIS Gio oy oolitul 3,90 (Sojsd slodSag) o shite ) (S b ol
el o cul osd cage ()8 1 i ok b G ey 4 gl iles g eVl 5 S0l cunls gl
Oleil) st slacy 5ol b 5 (JoNgocdB (sl oy cnuST (31,5 )8 Slodlglgil oyl (Sl () el
15" (Agilandeswari et al., 2024; Gao et al., 2026) xa> s GluS 5 pl ials o Bl 3 oYLl
b 93,05 415 T olowss Jlsl o (JoSUge 05l wanbad 15l cou @ada VLS 43 oxdaw wls 5,5,

3 Adsorption 3



W lo dedde jd &S 468 les (Wang et al., 2024) b o Gili8l 55 ds cud s JeSge o3ll iol38l b IS
Lmu3l> 9 039 )JJJ&.AMS)J ub .\,;l)s c.))|5n )‘ LS)LM Br) ‘L)’l » 09M$ ‘.&wb ual.owo pH caliswe )ﬂ.)l.aa PRl Jolyuo
.(Becky Miriyam et al., 2022) sl 1,8 solawl 340 Ta.\m 9 Lol ccwlio il aolyd 30k 5l e o 1y
bl gloygme 51 (S as e Il sloosiy VT Bio (s oy )3 5 ol Gloeile anwg 3] gl Jls
Dong ) x51a3,3 51,3 b5l 3590 VS (ol il 4 039l sl Mbls auhas (gly Odls lgicas caliseo  anbs dlgo
Olesds CuSowl oy SB ool b 1) (DEP) wYls il es Bis (2019) Ko gLhen (et al., 2023

g Li g o Bl 550 yobods Y+ bl pH jd 5 i8Sl dilolus j3 Sy opl a8 ol L

JPTREICS

P ‘_}AL» bm&f‘w))& L;L:m.;l)s

» eV Syl )b jials 5 apaslSe ol mtew <905 NS  SMEToso Y] cpl oo CBls 5 (odgdoe i
sbadpaly cp a8 g (e 3l (S ¢ 8273 0398 g0 S 3126 L Jaro (sl olido
Luwly opl > (Benjamin et al., 2015) 5g ol < SB Ol o394 w09l slalasws e Yls Bl

oz B 5l g eS olide o g ba oSl 050 < o B slod S cado oS Wiledly L (gousio Cldllas
Sdglio (6la e 3o,b 51 1) lagl g 039 (L 9 o e Y l edlatol 4 508 ey 4 b yosko
J;l:é Silsd o g djlm L;Lm S SEPFS. vl (Roccuzzo etal., 2021) il oo 40 ilises

b Lol 0 VS 4y 350 Ce g Gloly (Jls ol b S (gjlolas

Con) Crgtimn ¢l 03 bl g S gy OS5l awj 4358 oy g9 9 baalyd I ML
il o 3 )Sgy cpl 5l ookl s Sl (ool e

LOYLS (s ) 41325 S gy
S 03 &) gl 35 s Al yo 53 scunl (ol dls o 93 Jolb VLS () 4 jo0 9 55 (IS sk
Wgud oo o (PA) ol SILB 4 colgs 4> 9 (PMES) YL (gla yiuolgige 4 (PDES) ¥ (cla il 65 )] b
SlS 5 ¢ obaid] ( Sglio (cla e G2k 5l dul SIS 4] )3 a5 saie Fy les 4555 e Al po )3
(Boll etal., 2020) 5550 Jids (ko & «csilomin baulpd )3 (izmend 5 Ol 5 ) 30 lai (Sno g 03bs
T cpgplinS T S ol 63 o 51 lies (slopunslSe 1o 3] W55 o VIS ayl apjo ol o
Bl JSI (gloo o 5l (Ko lud el 1o 48 sl gl ol 63 e 02 5 gl 95 Pl (g sl ol

Chitosan beads
De-esterification
B-oxidation
Trans-esterification

W oW W W
© o = o



S5 e Cdglie Glgisds dpl SYB gyl (slaog)S JolS Bl b s $98 0 JSi5 VLS (sl pislgise
L5150 1 (gogiio 5 03 1S il )3 5 00l aaliie (3lsm 02 g (Silo Ll pd 93 12 53 yrse (] 33)5 (o0 M55
SIS el SIS el il 355 sl o gkt sl pn (S 2 (G20 et al., 2016) el 03,5 IS 5
o s el S 4 Ly gaslinnsST Bo)b 51 VL 0pox5 S5k gyt JoSge ()j9 b o YS feal o
Gordonia sp. JDC-2 &lus bws DOP 455 b igel ylgicas (Amir et al., 2005; Wu et al., 2010) o
oo 51 DOP a5 a5 sl ol ,Sily ool () &5 s plulis bawly ds 3lge lgic 4 DEP 4 DBP BOP
bl SIS ol iy (Wu et al., 2010) cuwl 48,5 g0 dlsyo ya 33 Ll 09,5 Bls 5 gmwl i
Gao & Wen, ) (b JueSS JS5) Wgd i Sl I8 & Lowiiuws AiSlg5 .0 DMP o DEP g

cis-4,5-dihydro-4; 1aol sl SIS ¢ 2o p)5 slasSL o (5 L
oSy Byl 51l 5 9 ead Joas Yb-dihydroxyphthalate
Cis- iS5 oy 31 2813l e 5 (slogs Sl 3 (Jlio 3 25

Sl SIS g o adlis Y o Lo " L gla ol 450 )0 Al g oy i0diS dgdze laisay
I3 Slosly ded e has Slosis & ol S 95 8o )k
o (S 029 @l Jpazme 4 e Ol Colid 3 9 Las il

9 C59Np ()5 M
(Liang et al., 2008) 53,5

SIS w1 gl (G ) 49 3505 38 Jghwo S 3T

Sloie 549y LS Sl (gl il &y o0 dls po s (Xuetal., 2017) il oo b j NS 5,5 5 b jl5 g )00
o 9 sl S (gl tlgie St 4 izl oS 3L gl b jY g nm dogay (sl (slaisy
523 (295 S Jbo 3 s oV o g Colais] ajlizal ol 5l (S 950 jomie Al SIS (gjlodl]]
gl S JUa5 155 5p 000 1y ST o5 ogliti (sl Jgb b gl SIS (gl gl ) (glod i i 23,08
Js! polansl ghalobo 3ok 5l 5 (ol oximd Jisl slacytigy dhsgtr s Jsbo S5 & ol dlawly Sl 5 g
Mooy olgie Cod ismd sximd Jsl clacwiay S5 ol 4 Glaie a5 lags 3l ol Dgd 0 plul olis
5 2980 Dgmine 4135 yao 1S ol 1 (S a5 Sslogl il (gD gyt ol > g o Sl
2,5 .(Gao & Wen, 2016; Vamsee-Krishna et al., 2006) 3,5 oo ygd’ U5mnsTied c¥WlE e b b baos

4 Protocatechuate 0
4 _ Esterases 1
4 - Permeases 2

4 - Phthalate dioxygenase 3



|y &l Aty o LSIT (sloo i) (9345 o Jobo ohagds dacs Vb g,k slo S5 4 ou s pme (]
o ol y2 093l W35 o Bl jlil ol tusgw Cuolaisl g luS 5 (g splieed 2 o Shg ol
o] ol g 30k plojls (55 slaadsd g0ty Cusl (Sas Lt (slmosims Jlizl g 01154328 (gl 5l 008 0,
294> 4 La LOVLS (glon 450 Cudils g)cnlil w9 Wl a5 jl ol lalawlgis | oY jphs 5
S 5 3anS] (el g (SIPBY Slagy) ol dytamge JUS) Sinlan wlais 4 oSl (g 1lS slaea 3l

o] diunly oaiS L]

8 551 31 00biash 1 ! SWd 5o yinsh B> g 4132
9550 (cads goze 3yl8 Ol (glos yinS Cldllas Sles zolaw j b o,Lsl Oy slaion )0 &S 665 e
203 g0 Gl gy ol sl o ploxl SIS dl (gl pial (gt o B> 3 o

4S gome L}il .JJ)/S dw» 43339) "
9 (°Y/VAY) Brucella “L;lm IAY7.) Sinobacteraceae o (SY/YAZ) Brucellaceae (slaodlgls  fols
S clale a3 Y slod «pH =F) ay bl s o5 39y (VF/AYY,) Sinobacter sp.

Asles ) (6 SL cpl Lauwgs VS g (63 o5 St VLS Ligr (0

b)

Calplio Hlais 4 (MBP) Y i gio g (PA) dpl SIS 01> (is1580 1) DBP s
NG ()95 4 pyliie (09)See degere 5 (2018) Ko g Li i (pLolid acgeze (pl Loy
Rhodococcus sp. (8¥/aY7.) Gordonia sp. Jels dcgeme opl LI sladies .1655,5 (gilulis Jled >d 5l |, DEHP
los a1y (Yoooven /L) DEHP QY/¥AY cuulgs asgee oyl 9 59 (M¥Y/) Achromobacter sp. ¢ (A/2Y7)
35 Jsl gige Jols 420 5l Jobs slacdglio led 4300 celo YY1 g PH =V 5 (ugradis a2 )5 ¥
5 lolis GC-MS olSzws i oslizl |y (MBP) &YLS s sige ((MHP) &YLs yiSa gige (MEHP) ¥l
SV s (6 {DMP) &Vl Lt (63 ol Wl s 51 odlitsl gy 4o pameo ) cysizeed £505 bl5S
S ol &350 aoj 53 g i 1) (PA) sl SIS ¢ (DOP) s ST g5 (DEP) wYé sl s> (DBP)
s DMP 455 LUl ouds (gilulia cladyges <l asjlon balps o ol (gloc eSS g S 4l
Silola 2955 a1 S o o STiazal 1) Wb o LS (6 5eS JoSge (1j9 b o Yis a5 DEP



Sl w5l old 455 i 3 g Al p)S mie laie a1y VLS ladisS Elgil G pas g i Ules ol
(2023) o) Ken 9 Kou.k53)S o Jos solais] jobdy 5 1539 yisiaslys DOP b g DEHP DBP jbas SJlid sl
ik (Smdly glle S Vsb Gl o5 (6,5kS SSE 1 AKL AU Ly bl acses K ]
Sy j1 B dsgeme ol 45 8y Lz VS Rma b g5 3T .55, o0liz] DEHP (o, Yhcuusj (sl g 005
&y comored (Cuwl ou Sl Pseudomonas g Achromobacter Comamonadaceae odlgils- 5l aislisl (¢ Sl
oW badl cpl.ab 5,155 DEHP 4555 ,> Comamonadaceae odlgls 5l asliiol (6,8l & i )b s
3 i (DEHP ¥Y« v v v ng/l adol cdale o pH=Y/Y (wguudus a )0 YV/F) aipe baslpd )0 cdcgosmo cpl a8 old

2,5 4555 celo VW b 1y oa YT ol 5174

Rhodococcus sp. HS- «Gordonia sp. MTCC 4818 sladgw oUly Silo dadye sla yingh auls o)y

robacter .D2

Arthrobacter C21 . Deinococcus radiodurans sbsa;gw 9 BBP 4, 3> )5 Acinetobacte
Acinetobacter sp. LMB- (Rhizobium sp. LMB-1 « Methylobacillus sp. V29b « A

ol O Lae 5> 5
Mondall> s ﬁulo DBP
Jols oml Js¥se 2 b eVl oVl TN s gl > e gl b sllewy
5 il s> (DIBP) Y3 Ll 6o
gk 423 VA) cuiS die balpd > g
@ celo £ g A VY b Cuija |, DMP 4 DEP
5158 oalitl 3)90 ()8 @it e ey VLS
oS e 5 (i panyy DEHP L gealge )3

) bl 55 (b5 GgpasSls, S 5 o il o Conb 3 S50 slroal Yl 5 bV
onia sp. P8219 Mycobacterium sp. NKO0301  cladygw .15,
21 Gordonia sp. HS-NH1 Gordonia sp. Dop5 KRhodococcus
Nishioka et al., 20 o) Slodds  Byme DEHP 4500 )3 Xiailyy (sbadygw lgis 4 denitrificans SP1
oh&ed ¢ Jdun wly pl 45 (2005; Sarkar et al., 2013; Yang et al., 2018

Rhodococcus 4 Blaio sladisS pre i Bl pl S @30 celw VA (b)) 58 e Voo adsl
13,5 oS 3o (2016) o Sen o Benjamin a8 o aol YU JoSUse pa b bVl Gis |,
Sl slo s b sl VLS WS 4 350 1) SJls jxul V& cussls Achromobacter denitrificans SP1 ¢ S,
e g 3 (el YA 3 Vgo Lo B) (goals loidlo gl (s ¥WE b awglis > (celw FA 3 Yoo Lo V)
J35e ol 63 wile SISl ol S (S 9 > S cnl wizen Wdg JIy55 0 YL S
8 a bl Jyse balSs, (Y o 0 9 Y8 i Jog VW Lig (0 oY ST 60 VLS
ol SIS VLS glo il go VLS (sl il Sjgeo 4 sl SUE ol 4558 e )5 AJg
> Agromyces sp. MT-0 ayguw jl (Y+V5) ,an 9Zha0 b )by duwl SdonS'91,S" (65 a3 > 5 CudsSS g9 53

5 wgmmbo 43 YA/F Lod pHEV/Y) g ab)y balpd o o ol gk gols 08,5 oy0 DEHP Y Cus



o )5S g ddgl slacdale (35S s | Ve ee e ng/L cdale L DEHP doyn A+ (5,Sb ol (ODeoo=+/Y
33U ot g jo,y <JAY=Y/AY odle 'yl pecdass g 1S o s Jol 43 )d Sitiow o jl VLS LK ol (o
Y iSe [l ige 4 linl g 4355 JolS g0 4 VLS |38 sl (60 4l 51 S &S ol Lis GC-MS
Jol o0 Bla il 4 e o3gll (S 3 (6L opl el o )3 98 o ot du] SIS oo
Acinetobacter sp. (¢S o Fes0s@NH: )35l 51 5.5 (2018) )] )Sas 3 WaNg 355 0 Sl VLB 5 35

Lol ly dgmw opl &5 colo bles imeh ol guls (55,8 sdlatwl SJbs sl (gl il Bis (5l JLMB-5
5 mblite 9,5 o I by Jslos e cs3lolie Sl 5 it 53 by (sblita S
YU Cuoglio comw dlgo ly 13 g atily (6,55l cubld PH 51 xiwg 03g00m0 10 0 HI> 4iS's) (sl Jolu Dged wal48
olis 393 3l e bB & o0 culild onds b 4iS'g, LngLj9lw &SL{ Ol 38l ogmmlis ax > £ b Loy B4 il

pasde 013 S5y ladsbe 5 3T ledsbe o (ol Glacdpbie ) oy g
Azoarcus (Thauera chlorobenzoica 3CB-1 lyis oaiS bal (slaaygw (2017) 4,

@55 sl oS leis a4 |) Aromatoleum Aromaticum EbNI
Gordonia  4yew 13,5 ol (2017) Ko ¢ Nahurira .55, (8
(& Sllllas ) cpian Wl 4555 jg, V (Lo |y DEHP Ae e
Nahurira et al., ) Ll 4356 i l36 e
)18 )y 3,50 Rhodococcus pyridinivorans XB
ODg00=+/F el a3lo Hlo ( wouulw 4> 3 ¥F slod) &
5 5 oS ke Ao embe eyl Cile > laigsos
YY/0 b O/FF j g ggiio DEHP 4555 yas

+ cdale L DEHP 1o)> QA (pH=Y/-A
5 J9| d )y Sitw Jdo 3l il pl 4355 DEHP
¥ 2Ules b Rhodococcus ruber YC-YT1 5 sly (2018) ) Ke g Yang g cslu
o 838 s oo jo0 O Sadt

=\>)>\“ sbed PH=Y)  pos! S .
‘.\wmu)ﬁJN@m\ .o EHPuJal:.a\S@lA)o-/SI A:Load:);uucL»VYu_\.o).\l)(wW

—~) Ggs & YL cmsLap DEHP « o0

SxSL plas ol oL S skl S8 511, Burkholderia pyrrocinia B1213 4 auw 35 (Y+)) o, o
oylas Moy ) jels 50 g il wlo Mo )d ¥ L DEHP i 4y 05 Lo Qe jos o
&S 4555 1y oan VT 5l s, AN -0
Cygods 4 g (29,Swe (clracgaze LB D dx dag Sl a5 smd e lis erdplul Gldllas ATy cEgeme 4
ke bl 50 SIS sl (sl il s j 4500 g Bl (gl (6 puRendin Cud )bl bl yauasd 5y (slads g
S o255 Jgbo 5 stloods 5L 4 4i5as izl ol (S48 sl ] 5 (ST 35250 amlgd 51355 2 (15518
SO e il 4l g9 e (35 Slann b lpp il Sldes Lulyd 4 4l cunl ataly Bua LS 5
g Basgere (B Culise ) (S 5 ke lapusBlySee jels g dsgere lacl e (Sglie
e Vs 8 Sl o] Sl SV slaclale 3 o0 dneVES 5o b JolS o 55 (olats] (slayses
255 3,30 otV ) 5 il (SogT aalS’ (sl I 5 Jasly sisssel 53,00, olsist M55 o s 81



gl blyd (gilodige 5 o Sdplio sloyas G S0l ladigw Lol 2 3 j05 gyeulil 2,5 )
Dy sleddy falo g (Jaoxe (e 133,509, (pl (as glod )8 drwgi (gl S Sl

LOYLS 4130 30 Yign iy ) (5 CuwgeaS W19
ly g cpl ) ool 4 ) SKutimgy dog (S OS5 ) 43295 silocmgeS SUly 4 a2 b
w50 (Tran etal., 2023) cusloss cds &YLS a4l 1 (Sl clvosisS p s ales jl pglie JI clnosn VT abns
435 05 o Dppe (SiluCusgeS lbjiuy 3 dprse goile 295See ol by bes looa¥T ) i
Sao dy o yiwd g PH ¢3S dlod ¢ 029,50 drols g5 50 9 £ ).ul) cod Jl lmoso Y ¢l CusgpeS
38 T5im 25a oo 3T 55 (s il 45 | 135 oo i) LoV Slog ] Al

U5 & dtianly (sl panno ¢ gilan o bl (5 8y > (Luetal., 2024) sad o

oS A8 (o wal8 PAES 0uS 4 o5 slaemsilS )y S sl 5351
38l (Ramanayaka et al., 2023) >3,5 PAES & ;> ,\J{ &)l g o
Sl 3l jihgn g PAES aatiSa o5 slas Sl e B8 e

oy gy (aliondsu 38 Olynss 5l slasgoome b (gl
2 YL glales (Jlo (gl S oo L] CumgraZ s
(Linetal., 2022) 54 oo 5l y3des 5 )3
slosild (iSion y aSk s () 4529 5
215 Jgbo )3 (Cusgole,S) Whldse s 516 -

Silidgoys 56 &S w155 500 sladllas ) cilio jsboay (Tran et al., 2021) sl
E > 593 ladllas > (Cheng et al., 2008) cuslodgy (ADY) o Bis JS b awolio ,
o o5ty 355 0 31 oy kb plosl s 40325 3015 (i) sl Cadge b silocungsaS slagialos]
by Sjailes & a8 sy oL Brassica chinensis L. s S p )k Sialer 90l b cob AL ) 40555
hol slae 351wl abate (65)9liS slaciwgmeS CutsS 3kl b a5 cunlasdl il AL 5l i 4 (g)loliae
Ol 38l o Jole g3 ( IS s po L aiinn W jMonS 9S> g U5 g 00 5w 60 Jolis b STy cpl jo s
My oS o)y olars! (31,8 e sy Ve B A0) YU slod & Jole gl (g o adlids Sdidgo 5 56 40 &350
& (Tranetal., 2023) 4 0 (29,50 gloinl g LEYLS o Jolss ili8l 5 )5S 3585 Dot el &5 Wb o
< XYL u-.’.])lf ‘d}lﬁ-‘bgsf Gl geeS &) Caud (Z\~ ot eS| (lgioe b) Silod (silwuwgseS ‘u.\f yob
Caoldindlys (g3lsn (gilocuwgeS (e flgisay )by Lo (65568 (£)laSS floj 4 g 3, (PAES) eeuYls Bl )



Ui 393 g0 Anled geme p (He etal., 2018) cuslosd (5,135 505 VWY 5l oo ot 3l 9 Vo7 b 007, g SDEHP
Yl Bl Lo sl cnl 1wl oYL & o0 ol Jisuael 9 550 3yl) S (gjlucwsgas & a0 0
P33 Cge )3 9 1905 £t Culled (Silidoo i by e ldlon ok S Sk jlu e il s
S5 Jlo ol b 9 oxio 35 553,918 ileao il JpB B S U ogeaS 155 & lgicsn ol S
Olizren (Sleo slacglio 4 Lo 5 (oo o g8 wle Bl (gla )95l jubs ) o p5anj (28ly ot
Ol 4 ¥ (eSS g )3 disly ul )3 39000 sledar 2213l el b5l 0 gl oo il ) S

Dy euled die) cpl 40 o))l gl jimgt g Glalllas guls

ooy ¢St I3 gla )y ]l
lebu,u.bs)) cL}JB.a ).3 9 JJ‘D‘;)M uﬁ
5 Sl oS RERAL] >
Ban (cleoau YT G s

fj sl LS &S cul cuenl Bl cas ol 5 il s )
Ul g e amo Ll L o] ()55l oogr (slasygu (Spilie
ol 4o 2iod ANl i ol 5 o2 (Vi slo)al; Ao (sl alie plgiea ilg e
Ll ods &Y Jgas 5 cldllas
Lol Kol lod o g SBye bylyls o J3l QYU 5l ool A lgw) (2021b) o, o Shariati

wYls a0 oblg b cuis” LB 6,8h 90 (gols) AnB dcgeze oS Db L zls W3S (gjlw s PAES
Aslgs oo (Sh6 (MK460262.1) 455 Gordonia alkanivorans g ShA (MN298858) <, g Pseudomonas putida
WV Wl o 4 0l> Ui 398 ac saome bauwgi DEHP a6l gy 4500 ST (413255 () 2 p)S o Ve e e
sl uus olwlis UPLC-Q-TOF-MS lawg DEHP i 4 550 dlawly &Y guase ylgic 45 (MEHP) Yd
WPAE i 455, s pSl el o JoSo 551 S Yainl 48 a3 o 515 SHB 9 SHA (glady g YL (3 yumo
@355 ;0 OYB ol (DEHP #,56LS 1 5,5 Lo ¥Y-Y+) adhaio 'y godgll 4 slato ANB dcgome oUlg .5 1> 3439
4 e &S il loj Jsb 0 WPAE 5yme > ddhaio pl (59)Sue dmols 8,3 )8 5l LS Wlg 0 DEHP



Slp lge 1y oas ls sla g ySL g (L oS5 L) ANB dcgazee dinaidly wlol p gd o Jloinl (5,850
w5 Pseudomonas putida (cgy p s ashdl )3 3,8 dlgiiny Caliseo (clagimmwsS] )> WPAE Ll )8 dsbuns
(wommdus a> > Yo ¥/ o=pH) celw YY (o,e ;3 ) DEP s 3 5,8 Juo Voo Lol jobo 4y ShA @y a5 ol oL
oy 2355 cpl pogMe il olwlid GC-FID lawgi DEP i) 4500 ool dawly lgie & PA 55" 4350
DEP 55 Jlais] youws .05 osalie SA dygu lawgs ccl YY 13 H20 3 COz & PA 12 ) a5 Lo Veoe
[(Shariati et al., 2023) 3g; Ay (5lp PA Gyuco yuw 9 PA & puiians y5bo 4 DEP
ow 93 ¢ J¥l dell o YU Slgw,) jl odd (gilw af ANLL dcgos jl (2022D) Ko o Shariati
s Shs L (MW290933) Ralstonia pickettii SHAN2 5 (MW322985) Aromatoleum aromaticum SHAn1
ANLL degazes oS 0l LS PA s 4350 obj)l 0 )8 (gilwlis 1) (gilen o bslyds o oloiel s o PA & o0
Veoo SIASINST. Slgs oo (Aromatoleum aromaticum 4 Ralstonia pickettii) 1> oS S NEMOE, zeils o511 L)

4c gone ‘u.eb u,u.:bs‘ YA ey C...o.l.» a)’].\j‘ s L;olil.b 40.3" » 59)'19 XS 4350 el VO j

oo boYld) oYle e o3 g Vls sl g0 9
Foocbale 315l 0o 00 Cunly dcgomme oyl 5 YL
03¢l S 51 1) DNBP ouisSay 555 (g jlo 6 @

5 3y50 53 A8 i ) (lawgio (JoSUge
g Shariati .les <y yid o p)S o
Jsb 4 daw pl .05 L Paenarthrobacter
e (60 ¢cpl pogde 5,8 40 celw O PR ol celw VO (oye 0 1, DNBP ) 13 05 ) Jge
oYl bise ol o0« S5 4 RS WVl g OYLE g gige YIS Lol (o0 «coYld
DNBP 5 & 45 aqgf (oLl ) - 9 2Rialejl slaiomin 5,55 Jos g (lsis 4
Paenarthrobacter sp. Q!‘ab G AL (VLSS SUE) 05,8 oo o SILS sl 4 1y 090 s MBP & |,
: ; Ot s 3 005 4315 DBP oaiS a3 slas Sy (el ol

5 SJLE aol (gla yiaol @ 039l Al 48> oo ,> DBP i

p)S duo 0+ ) DEPIP 51AV7 5 A5/07, Kl o SN1T aguw 135,S (g5llis 1y ccesly )3 (gl pmo) 036)] (¢ 0 4l
5700 4 s pSesia yob 4 DBP g DEHP clalé welo YF Gl 48 gy oyl dog BB 455 08T ) 4 jos
bl 30 ol cldalie lais 4 (PA) SIS sl DBP o DEHP & 1557 Job 13 09 4l yialS” adsl #glow



sl 585 e 5 I3l oY Ll iy Sliges) 510 (s5llie DOP s DEHP DBP DEP PA ;555 5 siailyy osy cladsges ¥ Jgo

o o 8 ylowd shusmo byl g

&l» YL @ 520 ol Silwlie Jow a9 o
NCBI ,» (5l 2 /sile®)
Shariati etal., ) MKA60262 | Ige s b eV teodl o VB g, Gordonia alkanivorans
(2021b Sole® (DEHP) Yi u])"l Sh6
Shariati et al., ) F5s0 (459 b slacs Vs | s Y ol
2023; Shariati et al., MN298858 Silsn Hol o - ' 7 Pseudomonas putida ShA
(2021b (DEP) st 5
Shariati etal., ) Vg 0 b SO )l s e S Paenarthrobacter
MN310736 d)'lyz, -
(2022a (DBP) N (S o slo i) ureafaciens Shss
- I9¥se s b gee VB ol alls o e S Rhodococcus
(Shariati et al., 2025) MK459546 Silgn (DEHP) 9l pyridinivorans Sh11l
Shariati et al., ) MW260933 | |l Ralstonia bickettii
2022¢ Silen o Sl K alstonia pickettii
Shariati et al., ) MW322985 | | Sl / .
20226 Siler e Sl S atoleum aromaticum
s }:"‘ ) § S

sy 531y Lo |y WS T o> 4 VS o
Wy Dyge Ve e e HOIL (63959 cul clale g celw VY .
g el S Lol 505 010lie adlle me i W 5 oS ol cglio 5 mie i3l 55
Gl i) 8 ol oL 15810 S 5] (200 K o PNGANED 395 5SS g VLS e (65 VU e
saie 4338 o3lisul (egran UL (D 2 JB 62 5 (PA) SIS sl (S5glom 4205 oy

e S s S5l oo o )hie el Guslie Jglone et
d"‘é‘-"l’d‘)’ 4394-3 ‘L%Q-Q&Jd) S M)lf)lw DMP PA[JM}»[A u;.uLo)l gi.:)b 4;94»
ol s el V- S oy o b Lol sl A0 51 Lty b ol 05 oole] ygiST,pm

> 55l S 4 (02 Sk )3 £.5 o YAA) DMP (s 6 jlaie
A8 Gl 0398 Cunj 85) (PSS
5 e Ys IS, 7 5 3l loj dles | ciliee Slles Laylyd ,5b (20158) oy San 5 Ahmadi

s - Jv‘ 6> Bl gl (MBBR) S ooyt salidgnr 5551, 21,8 3Slos 2 lsm £
g Q¥R Gl el g bl (5 .855,8 0bj) e gian O 5l 1) (DAP) oYL
Jde S Gls VS g3 ya (gl 1) COD AY/ 5l i Cudlg MBBR <)y 09dle .ol cwd 4 DAP 4 DEP
Gl Jio eyt olsie 4 it b ol (St calyd ey GBI 5 Vi (Stuon Calyd 5 4 15 o3 450
(Souas NS IDEP i Bls (gly (2017) S 4 Yousefzadeh .o ailus MBBR > Slos s i
by 9551 5 (ANFFBR) (silgn o <ol ol 50 8L 55Ty ol eislon s whidom » (e iliseo 59351, 53
s s ol 53,8 ulio |, 3,Slas 5 (Settp 5 Al | (UANFFFBR) Yl & g, 0l b (sl o ok
ANFFBR (¢ly DEP (s 1o )3 AMYY 5 QNN (puimons g COD dioyd AR 4+ /¥Y sy g bl p
(DAP) &Y JJiie> Jolis 0,005 oligS PAE jlo> 35 (2017) ), Ko 5 Ahmadi .0 ol UANFFFBR
ol i He8Ty gl Dyungw Gles @ 1) (PA) SIS sl o (DMP) @Y o oo (DEP) oYL3 Ll gd

P ke YY)



2lo 4 s VL S po LDMP (gl Sde 9 Bl (Sl alpd 9 b 4 do g5 b okin )5 CBl (s jlgm o
ic 4 DAP 545 Gds TOC 3 COD DMP jl aoys A+/¥A 4 AS/FY AY/D wingo Laslys j3 3l ¢, eVl
D Bl sty SYLS (o ipglie

Awgnl )9Sy 5 (Asral i lois ) (Jylud slowdly (oS53 5, Sles (2022) -, San o Seid-Mohammadi
33901y DEHP (sglo (Bly (508 el 155 e i (o9l by ol (b olsie &) I35 o) o
ahal o 3 el 5)lsS s g i /0 Mbe o b Lewdl 5gSTy Gl adlae ol g3 ol S8 b))
& slowdl 49581y Cluy BODS/COD s &5 ol olis T3 IS Lbs)l 51 Jobs  Juol zols s edlical
VoA aygasl gl aoe BB jsb a (VIV) Vool 907 F o7l slacans gn il slacd, pls o 5l
158y plessly o Ve (SJspin Lle loj aS oy L aadl cCul sdpwy pB (63959 50 +/YY L awslis jo
$3925 COD 3 &l s Gl331 b oo (B S ol 2 09Mle 0,118 o 55T (IR Jlste 4oyl
M ddnd ()5l S lais 4 o Sl puf slawdly &S Da o (6 S doS Ll &

Sl Jlslge (gols alls ds oo B,y ylows
olesly ;o Fe304 ul).)yb SoS b (50 srally) CuwgueS 3)Slos (2024 fghazi g’ ;>

39° <9, YO o ow (Suis s l>) ml.S Qe ; &l mbale TR 5 Cod b A
LVe/o SB 5eps & (p0)S Caws g oy AV/F BloYgles]y L) £,55LS 30 p)5 /A @34l
Fe304 (SCN) gl 5 CuvgseS b ol SB gl A s /AT Cgllas
G595 YO 3 L (P <0.05) aly L aalis | P TN TC SOM (gdso dlgo 3 (5,5 sme yil}l

Bl uLaJul) (P;9LS 2 f)s VWY = ub)y o P;UL’” DEHP = 10 ujal.c) SCIN3 )l.o.u »
CRUMI -4 x /5 10, S el s ; vo by ply CINIP s (AR/BYY) Y1, DEHP

0Pl ey, Slles bulpd g 8 gilo olal 2 o o by ol Ole 2 855 (0 20 )
5 Shlos Luls o3| U o Sy VLS Clale g g5 ks lolge 4 cuslio B9y Ll )b 1) 053
Soilo w0 D9y ke p el g ¥ Jgte el dituly (daxelin ) g (oolaidl ol Mo

S o &l S slacudgize g blje ( S

Bcggims § blse oS g5l b ol pon 0dgll slalasxe jl oYl jialS 5 s Johiio gla bg) duwslio Y Jgu

eudgasw g ol Lijo S T 099y EF

Lol o pie a5l fodls us el ;
P ETRITane RIS o Glo 3 calie G Gl Solo b paw 4 ol Lae ) Vs JUi]

Ha wis |, Stals cOdls Olsly o i Cis
gPH & 5 usw,s]m.l B >lg JyS ] e § e el il K, Sile ST

&5 4 (Suanly 1020 W faleand Slge By
Gl by cla 559 9 PH 0siSaixie g3
Pl basd gjlulis &b il baes e Yis

5 A3l LSy g )y (gilu )bl
ol el dal s (ol g bnodiiSadnie (13958 3ayb 5l bl resos 5 3l
oy Sl 5 JTolse 51 o250 b o &S 5 Sy50 slvasd St S jlwad
VR O VRO P PNCRN Blo (So3d (ilols b aniin

D9 e e )l o 55 4 log ) g 29 00 -
Vg




55 cellB Y i8]y e b clodiss )b 5 eVl (o 5o
O 4 5L 493061 45 0 yan— e oSN S 550, T i w{a ” oo ot b 5 -
P eV g pglie ST bS5 LS synm JIS0o), osd: 1S 1]

wlgas Y gase S Jleisl 655 4 ) A8yl
ool galkle STSALLIPPTHRE S

S 5l £ hesemy (s)b e e 5 Sk 9 &5 oRlBlilBlen Jhobal b (smelipnsT Ao wl )b s 545
slagioils Lilidl wnld js lojen S bawlis pdis S e sleondig ySlon sladilolw U o568 4
(Sl 0y gl gy WBls ghls Gl cas )
9 PH o> & clas 0518 390 5o
bylys o ol Gials Jls! oYs clale

collasl

Mgty bemo b )55l 9 Sdplie Culled dliwga VIS 4155 o,
gl Klows g (2lesd lge oS a5 g Sim (o 31 s

ag BB Hoebg slaosu ¥l S eV a8 cul o 5 (Sl siopllss jg00 ol 550

a5 Oyge ()N Ghale) 93,5 ek 56 ol L pglas
Ol (g 50 ar2lge Ao ¢ 238 (slooyos
ol 25090 348 3Slae > IS L
Copde cg)ycplil il olyad  giunj Collasl NG
apsrins 5 ! Xl SY i 5 N

e gl 43S il plsisds ol arg Jaol b (pmed § Cunjlame
o3l sla ol Bl sl (VL d)bs gjlocingeS g 29y () 4328 (e ol 3 Alosd
Rhodococc domonas (¢la s 4 3lxie (cla g yiSL a8 cul ol Silo calise o guls ¢ wilodly Lis
G i o polaid! ol (b puo | (61Sope b Gordonia 4 Acinetobacter Sphingomonas Bacillus
Al 3 Y Syl copse a8 ams o LS jgy0 pl Egee yd .S o W) VLS (o5lo Sane 9 4555 )
A gty Solie (o5 e late il o )3 & (63,505, el o il 31 518 (63,509, Siosls
B4 g pllid p Jhe8 Ned Jlid 0% JeSe Gjgodr () Ssysld dswy g jlisl glie
sl glins Bl 5 gilocusgeS cloanl b (slodtay (o9)See (clods g dmwgi (ogr SlopunlS )l Sie
blyd b5 5 4 5e0S ol sla)Sal) 68 IS jlodise Sl o o Sllos 5 shly slawlie 4 (2815
i ot 4L a VT Bl (550l S lyo &5 (@b csmyle (i 5 3l 598 Jasracin g ol
D2 algs Habgs (Sros V] ol g LOVES Jlub copde sl olil osial 3y,



S35 oolew 9 Sl

sl 045 plol B ¥ YAY o lais g5 51 00 28,5 3 (INSF) el ol bo sl (o3be clos v 5l o)

References

Abdi, S., Sobhanardakani, S., Lorestani, B., Cheraghi, M., & Ahmad Panahi, H. (2021). Concentration and health risk
assessment of phthalate esters in indoor dust: A case study on pre-elementary and elementary schools of city
of Tehran, Iran. Journal of Environmental Health Engineering, 8(3), 224-244.
https://doi.org/10.52547/jehe.8.3.224. (In Persian).

Abtahi, M., Dobaradaran, S., Torabbeigi, M., Jorfi, S., Gholamnia, R., Koolivand, A., Darabi, H., Kavousi, A., &
Saeedi, R. (2019). Health risk of phthalates in water environment: occurrence in water resources, bottled
water, and tap water, and burden of disease from exposure through drinking water in Tehran, Iran.
Environmental research, 173, 469-479 .

Agilandeswari, P., Venkateshbabu, S., Rajamohan, N., Sarojini, G & ,.Rajasimman, M.
functional mechanism evaluation of novel polymer-graphene oxide-biochar nano
removal of diethyl phthalate. Environmental research, 263, 120032 .

Ahmadi, E., Gholami, M., Farzadkia, M., Nabizadeh ,R., & Azari, A. (2015a). Study of mo
diethyl phthalate and diallyl phthalate removal from synthetifwastewater. Bioreso®ice Techn
129-135.

Ahmadi, E., Gholami, M., Farzadkia, M., Nabizadeh, R., Esraphili, A., &
phthalate and Diallyl phthalate biodegradation mechanisms in the treat
of Behdasht dar Arseh (i.e., Health in the Field), 2(1), 10-18. http{/d . 37/jhf."1.5672 .(In
Persian).

Ahmadi, E., Yousefzadeh, S., Ansari, M., GhaffariwH. R.,
Kakavandi, B., & Ahmadi, P. (2017). Pe
anaerobic fixed film fixed bed reactor in remo
7(1), 41020 .

Ahmadivand, S., Eagderi, S., & Zamani Gandomani, M. (201 of injection of DEHP on immunoglobulin M
(IgM) and hematological parameters gfrainbag trout ( nchus mykiss) . (In Persian).

Aldegunde-Louzao, N., Lolo-Aira, M., & He . (2024). Phthalate esters in different types of cosmetic
products: a five-year quality control 29(20), 4823.

Amini, Z., & Hassanzadeh, N. (2025). Occurren Ith Risk Assessment of Phthalic Acid Esters (PAES)
in the Soil of Malayer, Iran. Soil and Se

Amir, S., Hafidi, M., Merlin ., Hamdi, H\ i rous, M., & Revel, J.-C .(Y+ +©) .Fate of phthalic
acid esters during compagli i
2190.

Amiri, H., Martinez, S‘
removal in aqu

Avrabi, M., Kazemi Hossein aba

24). Synthesis and
ite for efficient

reactor in
gy, 183,

Diethyl

A., Nabizadeh, R.,
hway evaluation of

Soori, M. (2023). Advanced oxidation processes for phthalate esters
tematic review. Reviews on Environmental Health, 38(2), 197-218 .
bi, A. (2022). Hepatotoxic evaluation in di-ethyl phthalate (DEP)-exposed

ds. Iranian Journal of Soil and Water Research, 52(2), 577-595 . (In Persian).

P., Hassan, A., Auta, H. S., & Fauziah, S. H. (2021). Green coagulant from Dillenia indica for

bis(2-ethylhexyl) phthalate and phenol, 4,4’-(1-methylethylidene)bis- from landfill leachate.
Environmental Technology & Innovation, 24, 102061.
https://doi.org/https://doi.org/10.1016/j.ti.2021.102061

Baloyi, N., Tekere, M., Maphangwa, K., & Masindi, V. (2021). Insights into the prevalence and impacts of phthalate
esters in aquatic ecosystems. Frontiers in Environmental Science, 9, 684190 .

Becky Miriyam, I., Anbalagan, K., & Magesh Kumar, M. (2022). Phthalates removal from wastewater by different
methods—a review. Water Science and Technology, 85(9), 2581-2600 .

Benjamin, S., Kamimura, N., Takahashi, K., & Masai, E. (2016). Achromobacter denitrificans SP1 efficiently utilizes
16 phthalate diesters and their downstream products through protocatechuate 3, 4-cleavage pathway.
Ecotoxicology and Environmental Safety, 134, 172-178 .

Benjamin, S., Pradeep, S., Josh, M. S., Kumar, S., & Masai, E. (2015). A monograph on the remediation of hazardous
phthalates. Journal of hazardous materials, 298, 58-72 .

Bensalah, N., Dbira, S., & Bedoui, A. (2019). Mechanistic and kinetic studies of the degradation of diethyl phthalate
(DEP) by homogeneous and heterogeneous Fenton oxidation. Environmental Nanotechnology, Monitoring
& Management, 11, 100224 .


https://doi.org/10.52547/jehe.8.3.224
https://doi.org/10.22037/jhf.v2i1.5672
https://doi.org/https:/doi.org/10.1016/j.eti.2021.102061

Bi, M., Liu, W., Luan, X., Li, M., Liu, M., Liu, W., & Cui, Z. (2021). Production, use, and fate of phthalic acid esters
for polyvinyl chloride products in China. Environmental science & technology, 55(2 .) Y3A3-Y4A. (+

Boll, M., Geiger, R., Junghare, M., & Schink, B. (2020). Microbial degradation of phthalates: biochemistry and
environmental implications. Environmental microbiology reports, 12(1), 3-15.

Caporossi, L., Alteri, A., Campo, G., Paci, E ,.Tranfo, G., Capanna, S., Papaleo, E., Pigini, D., Vigano, P., & Papaleo,
B. (2020). Cross sectional study on exposure to BPA and phthalates and semen parameters in men attending
a fertility center. International journal of environmental research and public health, 17(2), 489 .

Chen, N., Fang, G., Liu, G., Zhou, D., Gao, J., & Gu, C. (2019). The degradation of diethyl phthalate by reduced
smectite clays and dissolved oxygen. Chemical Engineering Journal, 355, 247-254 .

Cheng, H.-F., Kumar, M., & Lin, J.-G .(Y * + A) .Degradation kinetics of di-(2-ethylhexyl) phthalate (DEHP) and organic
matter of sewage sludge during composting. Journal of hazardous materials, 154(1-3), 55-62 .

Chi, Z., Liu, J.,, Tan, S., Lin, H., Wu, W., & Li, W. (2021). Revealing the toxicity of dimethyl phthalate (DMP) to the
oxygen-carrying function of red blood cells (RBCs): The iron release mechanism. Chemosphere, 263,
128017 .

da Costa, J. M., Kato, L. S., Galvan, D., Lelis, C. A., Saraiva, T., & Conte-Junior, C. A. (2023). Occurrence of phthalates
in different food matrices: A systematic review of the main sources of contamination and potential risks.
Comprehensive reviews in food science and food safety, 22(3), 2043-2080 .

Danish  Environmental Protection Agency. (2010). Survey and health assessm
https://www2.mst.dk/udgiv/publications/2010/978-87-92708-00-7/html/kap05_eRgaltm

Darvishi, M., Shariati, S., Safa, F., & Islamnezhad, A. (2023). Magngtite azolla impedime®y
phthalic acid esters quantification. Analytical Methods, 15(16),

Das, M. T., Kumar, S. S., Ghosh, P., Shah, G., Malyan, S. K., Bajar, S., Thak
strategies for mitigation of phthalate pollution: challenges and futu
materials, 409, 124496 .

Den Braver-Sewradj, S. P., Piersma, A., & Hessel, E. V. (2020). An updateg@n d ex@e to diethyl
hexyl phthalate (DEHP) alternatives used § i jcology, 50-1°+ (A)

vy

Dhar, R., Basu, S., Bhattacharyya, M., Acharya, D., &
estrogenic activity used as plasticisers in the m
17(11), e70055 .

Dolatabadi, M., & Ahmadzadeh, S. (2018). ollutants in water environment: control &
treatment strategies. Journal of Envi Ith and Sustainable Development, 3(3), 554-556 .

Dong, L., Lin, L., Pan, X., Zhang, S, Lv, Z., i . _Distribution dynamics of phthalate esters in surface

phthalates.

cterial catabolism of phthalates with
tic products. Microbial biotechnology,

Dong, M., He, L., Jiang, M Yghu, Y.,
Biochar for the removal of emergi
environmental research i .

Dorostghoal, M., MoaZji . . . ong-term effects of maternal exposure to Di (2-ethylhexyl)
Phthalate on s

g, S., Deng, Y., Zhang, X., & Wang, Z. (2023).
uatic systems: a review. International journal of

Dos Muchango ojima, N ,.Machimura, T., & Tokai, A. (2019). Flows, stocks, and emissions
. ocience of The Total Environment, 650, 1007-1018 .

e, D. A, & Ruden, D. M. (2020). Phthalate exposure and long-term epigenomic

. Frontiers in genetics, 11, 405 .

emerging contaminants (HECs), phthalate esters from the Indian rivers. Chemosphere, 306, 135624 .

Environmental Protection Agency. (2025). Diisononyl Phthalate (DINP); Risk Evaluation Under the Toxic Substances
Control Act; Notice of Availability. Federal Register, 90, 3828-3829 .

Farabi Petrochemical Company. (n.d.). (DOP). Retrieved September from
https://farabico.com/%D9%85%D8%AD%D8%B5%D9%88%D9%84%D8%A7%D8%AA/%D8%AF%D
B%8C-%D8%A7%DA%A9%D8%AA%DB%8C%D9%84-
%D9%81%D8%AA%D8%AT7%D9%84%D8%A7%D8%AA-DOP?utm_source=chatgpt.com

Fathali, H., & Raeesi estabragh, A. (2024). Effect of different surfactants on the remediation of a clay soil contaminated
with &€ Z Dimethyl phthalate by electrokinetic method. Modares Civil Engineering journal, 24(3), 147-163.
https://doi.org/10.22034.24.3.147. (In Persian).

Feng, N.-X., Pan, B ,.Huang, H.-J., Huang, Y.-T., Lyu, H., Xiang, L., Zhao, H.-M., Liu, B.-L., Li, Y.-W., & Cai, Q.-
Y. (2025). Uptake, translocation, and biotransformation of phthalate acid esters in crop plants: A
comprehensive review. Journal of hazardous materials, 489 .Y YVoA. |


https://www2.mst.dk/udgiv/publications/2010/978-87-92708-00-7/html/kap05_eng.htm
https://farabico.com/%D9%85%D8%AD%D8%B5%D9%88%D9%84%D8%A7%D8%AA/%D8%AF%DB%8C-%D8%A7%DA%A9%D8%AA%DB%8C%D9%84-%D9%81%D8%AA%D8%A7%D9%84%D8%A7%D8%AA-DOP?utm_source=chatgpt.com
https://farabico.com/%D9%85%D8%AD%D8%B5%D9%88%D9%84%D8%A7%D8%AA/%D8%AF%DB%8C-%D8%A7%DA%A9%D8%AA%DB%8C%D9%84-%D9%81%D8%AA%D8%A7%D9%84%D8%A7%D8%AA-DOP?utm_source=chatgpt.com
https://farabico.com/%D9%85%D8%AD%D8%B5%D9%88%D9%84%D8%A7%D8%AA/%D8%AF%DB%8C-%D8%A7%DA%A9%D8%AA%DB%8C%D9%84-%D9%81%D8%AA%D8%A7%D9%84%D8%A7%D8%AA-DOP?utm_source=chatgpt.com
https://doi.org/10.22034.24.3.147

Feng, N.-X., Yu, J., Mo, C.-H., Zhao, H.-M., Li, Y.-W., Wu, B.-X., Cai, Q.-Y., Li, H., Zhou, D.-M., & Wong, M.-H.
(2018). Biodegradation of di-n-butyl phthalate (DBP) by a novel endophytic Bacillus megaterium strain
YJB3. Science of The Total Environment, 616, 117-127 .

Fierens, T., Servaes, K., Van Holderbeke, M., Geerts, L., De Henauw, S., Sioen, I., & Vanermen, G. (2012). Analysis
of phthalates in food products and packaging materials sold on the Belgian market. Food and Chemical
Toxicology, 5 .YoAY_Yeve (V).

Fisher, M., Arbuckle, T. E., MacPherson, S., Braun, J. M., Feeley, M., & Gaudreau, E. (2019). Phthalate and BPA
exposure in women and newborns through personal care product use and food packaging. Environmental
science & technology, 53(1 .V *AYT-Y+AYY (A

Fu, J., Pan, F., Song, S., Zhang, L.-R., Luo, Y., Chen, W., & Liang, Y. (2013). Biodegradation of phthalic acid esters
in sewage sludge by composting with pig manure and rice straw. Environmental earth sciences, 68(8), 2289—
2299.

Gani K. M., Tyagi, V. K., & Kazmi, A. A. (2017). Occurrence of phthalates in aquatic environment and their removal
during wastewater treatment processes: a review. Environmental Science and Pollution Research, 24(21),
17267-17284 .

Gao, C.-J., Liu, L.-Y., Ma ,W.-L., Ren, N.-Q., Guo, Y., Zhu, N.-Z., Jiang, L., Li, Y.-F., & Kannan, K. (2016). Phthalate
metabolites in urine of Chinese young adults: Concentration, profile, exposure cumulative risk
assessment. Science of The Total Environment, 543, 19-27 .

Gao ,D.-W., & Wen, Z.-D. (2016). Phthalate esters in the environment: A critical reQy ccurrence,
biodegradation, and removal during wastewater treatment procgsses. Science of The
986-1001 .

Gao, M., Liu, Y., Dong, Y., & Song, Z. (2021). Effect of polyethylene partic
(Lactuca sativa L.). Journal of hazardous materials, 401, 123422 .

Gao, X., Jia, R., Zhang, Y., Kang, J., Zhang, L., Ye, H., & Ren, H. (2026).
disrupting chemicals: performance, mechanisms, and strategies. R

Ghafghazi, L., Taghavi, L., Rasekh, B., Farahani,
Fe304 nanoparticles in di (2-ethylhexyl) p :
soil responses, and RSM/CCD optimization. ronment, 908, 168029 .

Gholaminejad, A., Mehdizadeh, G., Dolatimehr, A., Arfaciy j
Ramavandi, B. (2024). Phthalate esters pollution in
sea, lran. Environmental research, 2 .

Ghosh, S., & Sahu, M. (2022). Phthalate polluti jation strategies: a review. Journal of Hazardous Materials
Advances, 6, 100065 .

Hahladakis, J. N., Velis, C. A., Weber, R.,

sorptiong@f endocrine-
, 103 0335.
compost assisted by

ell, P. (2018). An overview of chemical additives
tal impact during their use, disposal and recycling.

Journal of hazard(‘materials, 3
Hasanzade, N., & Meloundi, H.

Embryo Acute Toxicity
Hassanzadeh, N., Esnf@iigSari, A.,
Ethylhexyl) Ph te (

ects of Di(2-ethylhexyl) Phthalate Using the Fish
. (In Persian).

Bahramifar, N. (2014a). The Concentrations of Di (2-
Di- n- Butyl Phthalate (DnBP) in the surface waters of Anzali wetland in

otal Environment .44Y-9AY 1Yo |

Jun, W., Zha \Y., Ting, C., Ye, Z., Ying, T., Yong-Ming, L., & Christie, P. (2015). Isolation and identification
of a thylhexyl) phthalate-degrading bacterium and its role in the bioremediation of a contaminated
soil. Pedosphere, 25(2), 202-211 .

Jurewicz, J., & Hanke, W. (2011). Exposure to phthalates: reproductive outcome and children health. A review of
epidemiological studies. International journal of occupational medicine and environmental health, 24(2),
115-141.

Kamali ,M., Shaabani, A., Kalbasi Masjedshahi, M., & Paknejad, H. (2018). Determination of Median Lethal
Concentration (LC50) Values of Di-n-Butyl Phthalate on Rainbow Trout Fingerlings (Oncorhynchus
mykiss). Journal of Fisheries Science and Technology, 7(4), 249 .Yo£— (In Persian).

Kanaujiya, D. K., Sivashanmugam, S., & Pakshirajan, K. (2022). Biodegradation and toxicity removal of phthalate
mixture by Gordonia sp. in a continuous stirred tank bioreactor system. Environmental Technology &
Innovation, 26, 102324 .

Kleerebezem ,R. (1999). Anaerobic treatment of Phthalates: microbiological and technological aspects. Wageningen
University and Research .

Koniecki, D., Wang, R., Moody, R. P., & Zhu, J. (2011). Phthalates in cosmetic and personal care products:
concentrations and possible dermal exposure. Environmental research, 111(3), 329-336 .



Kou, L., Chen, H., Zhang, X., Liu, S., Zhang, B., & Zhu, H. (2023). Biodegradation of di (2-ethylhexyl) phthalate by
a new bacterial consortium. Water Science & Technology, 88(1), 92-105 .

Kumar, V., & Maitra, S. (2016). Biodegradation of endocrine disruptor dibutyl phthalate (DBP) by a newly isolated
Methylobacillus sp. V29b and the DBP degradation pathway. 3 Biotech, 6(2), 200 .

Kumari, A., & Kaur, R. (2020). A review on morpho-physiological traits of plants under phthalates stress and insights
into their uptake and translocation. Plant Growth Regulation, 91(3), 327-347 .

Lee, K. J., & Choi, K. (2024). Environmental occurrence, human exposure, and endocrine disruption of di-iso-nonyl
phthalate and di-iso-decyl phthalate: A systematic review. Critical Reviews in Environmental Science and
Technology, 54(8), 603-640 .

Li, F., Liu, Y., Wang, D., Zhang, C., Yang, Z., Lu, S., & Wang, Y. (2018). Biodegradation of di-(2-ethylhexyl) phthalate
by a halotolerant consortium LF. PloS one, 13(10), e0204324 .

Li, H., Wang, P., & Liu, W. (2015). Removal of dibutyl phthalate (DBP) from aqueous solution by adsorption using
vanillin-modified chitosan beads (CTSV). Desalination and Water Treatment, 56(2), 45 .£1Y-Y

Li, J., Zhang, J., Yadav, M. P., & Li, X. (2019). Biodegradability and biodegradation pathway of di-(2-ethylhexyl)
phthalate by Burkholderia pyrrocinia B1213. Chemosphere, 225, 443-450 .

Li, Z., Wu, D., Guo, Y., Mao, W., Zhao, N., Zhao, M., & Jin ,H. (2022). Phthalate metabolites in
and whole blood. Science of The Total Environment, 824, 153792 .

Liang, D.-W., Zhang, T., Fang, H. H., & He, J. (2008). Phthalates biodegradation in the € ent. Applied
Microbiology and Biotechnology, 80(2), 183-198 .

Liang, L., Chen, D., Ding, X., Pan, M., Han, N., Tang, X., Xu, W., &
phthalate esters by Bacillus tequilensis L26: Identification and
hydrolase. Bioresource Technology, 135073 .

Lin, C., Cheruiyot, N. K., Bui, X.-T., & Ngo, H. H. (2022). Composting and its a
contaminants. Bioengineered, 13(1), 1073-1089 .

Liu, L., Li, X., Luo, X., Wang, X., Liu, L., Yuan ,Z., Sun, C., Zheng, H., X
disrupt demersal fish behavior: Unveiling t brain-g‘axis impagt.
289, 117470 . )

Lu, Y.-s., Liu, Z.-b., Xu, Y.-y., Sha, J.-y., Qu, D., & Su .-S.
phthalate (DEHP) in a soil-ginseng system and
Meyer). Science of The Total Environment, 914, 17

Ma, C., Hu, B., Wei, M.-B., Zhao, J.-H & ,.Zh
sludge composting: Enzyme activity| i fungal community succession. Bioresource Technology,
294, 122165 .

paired human serum

ing, J. (2026). Effi
ace display of fun

nd accumulation of di (2-ethylhexyl)
anisms on ginseng (Panax ginseng CA

ironmental Chemical Engineering, 9(4), 105593 .
). Toxicity of phthalate esters to lettuce (Lactuca
soil conditions. PloS one, 13(12), e0208111 .
haraj, M. (2023). Additives of plastics: Entry into the
logical health. Journal of Environmental management, 348,

Ma, T., Zhou, W., Chen, L.\Q
sativa) and the soil micr

Maddela, N. R., Kakarla, D., Ve
environment @ gotential ris

119364 . P
Manesh, Z. M., Zeinali, H., G afi, A., Goudarzi, M., Ghoddoosi, M., Hajihashemi, S., & Heidari, H.

ational Journal of Reproductive BioMedicine, 23(9), 713 . (In Persian).

Mankidy, R., Wisem ¥ & Giesy, J. P. (2013). Biological impact of phthalates. Toxicology letters, 217 ,(V)

OA_0.
hariatifar, N., & Ariaii, P. (2023). Extraction and measurement of phthalate acid esters in
n nanotube magnetized with iron oxide and through GC-MS device [Research]. Iranian

Mirzaei,

Moazzen, M., R ari, N., Alimohammadi, M., Shariatifar, N., Ahmadkhaniha, R., Nazmara, S., Akbarzadeh, A.,
Azari, A., Nabizadeh, R., & Jahed Khaniki, G. (2014). Assessment of Phthalate Esters in A Variety of
Carbonated Beverages Bottled in PET [Research]. Journal of Environmental Health Engineering, 2(1), 7—
18. https://doi.org/10.18869/acadpub.jehe.2.1.7 . (In Persian).

Moher, D., Shamseer, L., Clarke, M., Ghersi, D., Liberati, A., Petticrew, M., Shekelle, P., Stewart, L. A., & Group, P.-
P. (20 .() ePreferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015
statement. Systematic reviews, 4(1), 1.

Mondal, M., Gayen, S., & Chatterjee, S. (2025). Biodegradation of phthalates DIBP, DMP, and DEP by
Paenarthrobacter sp. strain PH1-analysis of degradation, pathway, and its bioremediation potentiality in soil
microcosm. World Journal of Microbiology and Biotechnology, 41(7), 229 .

Moradi, N., Tavoussi-Shirazi, D.-S., Moshfegh, A. M., Kabir, A., & Bagheri, H. (2025). Determination of phthalate
esters released from prepared food packaging microplastics by nanoscale grafted silica based fabric phase
sorptive  extraction.  Journal of Food Composition and  Analysis, 145,  107764.
https://doi.org/https://doi.org/10.1016/j.jfca.20 Yo,) + VY1 ¢

Mostafalu, M. J., Shariati, F., & Shariati, S. (2018). Phthalates Concentration in Anzali Wetland Sediments, Iran
[Research]. Wetland Ecobiology, 10(3), 37-48 . (In Persian).


https://doi.org/10.18869/acadpub.jehe.2.1.7
https://doi.org/https:/doi.org/10.1016/j.jfca.2025.107764
https://doi.org/https:/doi.org/10.1016/j.jfca.2025.107764

Mu, D., Gao, F., Fan, Z., Shen, H., Peng, H., & Hu, J. (2015). Levels of phthalate metabolites in urine of pregnant
women and risk of clinical pregnancy loss. Environmental science & technology, 49(17), 10651-10657 .

Nahurira, R., Ren, L., Song, J., Jia, Y., Wang, J., Fan, S., Wang, H., & Yan, Y. (2017). Degradation of di (2-ethylhexyl)
phthalate by a novel Gordonia alkanivorans strain YC-RL2. Current microbiology, 74(3), 309-319 .

Nahurira, R., Wang, J., Yan, Y., Jia, Y., Fan, S., Khokhar, I., & Eltoukhy, A. (2019). In silico genome analysis reveals
the metabolic versatility and biotechnology potential of a halotorelant phthalic acid esters degrading
Gordonia alkanivorans strain YC-RL2. AMB Express, 9(1), 21 .

Nas, B., Ates, H., Dolu, T., Yel, E., Argun, M., Koyuncu, S., Kara, M., & Ding, S. (2022). Evaluation of occurrence,
fate and removal of priority phthalate esters (PAES) in wastewater and sewage sludge by advanced biological
treatment, waste stabilization pond and constructed wetland. Chemosphere, 295, 133864 .

Nasrabadi, A. E., Ghaderifar, S., & Bonyadi, Z. (2026). Phthalate esters in landfill leachate and soils of northeastern
Iran: occurrence, spatial distribution, and environmental risk assessment. Journal of Hazardous Materials
Advances, 101221 .

Nassiri, M., Ziyaadini, M., & Kor, K. (2020). Seasonal alteration in distribution and concentration of Phthalate esters
in Chabahar Bay. Journal of Marine Science and Technology, 19(1), 109-120.
https://doi.org/10.22113/jmst.2019.108607.2085. (In Persian).

Naveen, K. V., Saravanakumar, K., Zhang, X., Sathiyaseelan, A., & Wang, M.-H. (2022). | of environmental
phthalate on human health and their bioremediation strategies using fungal ce @ )
Environmental research, 214, 113781 .

Nemati Gaskaminjan, S., Shariati, Fatemeh, Mohammadi Galangash ,
Investigating the concentration of phthalates in agricultural
landfills. New Researches in
https://doi.org/https://doi.org/10.82433/jnree.2025.1226693 . (In Persi

Net, S., Sempéré, R., Delmont, A., Paluselli, A., & Ouddane, B. (2015). Occurr

4035.
Nishioka, T., lwata, M., Imaoka, T ,.Mutoh, M., Ega:
ethylhexyl phthalate hydrolase from a Gord
Applied and environmental microbiology, 72(4),
OSPAR Commission. (2006). OSPAR Background Docum alates (Publication Number: 270/2006).
https://www.ospar.org/documents?v:

Y*shiyama,
sp. thagis abl

Paluselli, A., Fauvelle, V., Galgani, F., & Sem . Phthalate release from plastic fragments and degradation
in seawater. Environmental science ), 166-175 .
Pereyra-Camacho, M. A., & Pardo, 1. (2026). ] tion of Phthalates: From Bioremediation to Plastic

easurement of heavy elements and environmental
pollutants in artificial ggass. Journa igawi evelopment and Environment, 5(19), 33-50 . (In
Persian).
Pirsaheb, M., MesdagN@igmA.-R
performance 0!* i

1-

materials, 167(1-3),

i,S.J% inatizadeh, A. A. (2009). Kinetic evaluation and process
ctor removing phthalic acid and dimethyl phthalate. Journal of hazardous

Pour-Ahmadi, ) mali, M. (201 .(3Effect of Di 2-Ethyl Hexyl phthalate on some indeces of Skin
Mucus yprinus carpio). EXPERIMENTAL ANIMAL BIOLOGY,[online], 8(1), 29 . (In
Persian)

Qadeer, A., Anis, M.,
leg A (2024). Global environmental and toxicological data of emerging plasticizers: current

26

Qian, Y., Shao, ing, X., Huang, W., & Hua, Y. (2020). The endocrine disruption of prenatal phthalate exposure
in mother and offspring. Frontiers in public health, 8, 366 .

Qiu, Y.-L., Sekiguchi, Y., Hanada, S., Imachi, H., Tseng, I.-C., Cheng, S.-S., Ohashi, A., Harada, H., & Kamagata, Y.
(2006). Pelotomaculum terephthalicum sp. nov. and Pelotomaculum isophthalicum sp. nov.: two anaerobic
bacteria that degrade phthalate isomers in syntrophic association with hydrogenotrophic methanogens.
Archives of microbiology, 185 .YAY-YVYY (¥)

Quan, C,, Liu, Q., Tian, W., Kikuchi, J., & Fan, S. (2005). Biodegradation of an endocrine-disrupting chemical, di-2-
ethylhexyl phthalate, by Bacillus subtilis No. 66. Applied Microbiology and Biotechnology, 66(6), 702710 .

Rahimi, L., Ghanbarzadeh, B., & Dehghan nia, J. (2016). Migration of Phthalate Esters from Polyethylene
Terephthalate into a Lemon Juice Simulant. Iranian Food Science and Technology Research Journal, 12(1),
79-87. https://doi.org/10.22067/ifstrj.v1395i1.30485 . (In Persian).

Ramanayaka, S., Vithanage, M., Zhang, H., & Semple, K. T. (2023). Role of soil organic matter on the retention and
mobility of common plastic additives, Di (2-ethylhexyl) phthalate, bisphenol A and benzophenone, in soil.
Environmental research, 236, 116725 .


https://doi.org/10.22113/jmst.2019.108607.2085
https://doi.org/https:/doi.org/10.82433/jnree.2025.1226693
https://www.ospar.org/documents?v=7028&utm_source=chatgpt.com
https://doi.org/10.22067/ifstrj.v1395i1.30485

Razavi, N., Zendegi-Shiraz, A., & Eshaghi, Z. (2021). Application of Polyethylene Glycol Grafted-CuO Nanoparticles
in Solid Phase Extraction of Phthalate Esters in Baby Shampoo and Body Wash. Iranian Journal of Analytical
Chemistry, 8(1), 39-49. https://doi.org/10.30473/ijac.2021.59367.1190

Roccuzzo, S., Beckerman, A., & Trogl, J. (2021). New perspectives on the bioremediation of endocrine disrupting
compounds from wastewater using algae-, bacteria-and fungi-based technologies. International Journal of
Environmental Science and Technology, 18(1), 89-106 .

Sarkar, J., Chowdhury, P. P., & Dutta, T. K. (2013). Complete degradation of di-n-octyl phthalate by Gordonia sp.
strain Dop5. Chemosphere, 90(10), 2571-2577 .

Savoca, D., Martino, C., Maccotta, A., Arizza ,V., Mauro, M., Vazzana, M., & Vaglica, A. (2026). Phthalate-induced
effects in algae and fishes: insights into environmental toxicology. Environmental Science and Pollution
Research, 1-17 .

Schmidt, J.-S., Schaedlich, K., Fiandanese, N., Pocar, P., & Fischer, B. (2012). Effects of di (2-ethylhexyl) phthalate
(DEHP) on female fertility and adipogenesis in C3H/N mice. Environmental Health Perspectives, 120(8),
1123.

Segovia-Mendoza, M., Nava-Castro, K. E., Palacios-Arreola, M. 1., Garay-Canales, C., & Morales-Montor, J. (2020).
How microplastic components influence the immune system and impact on children health: Focus on cancer.
Birth defects research, 112(17), 1341-1361 .

Seid-Mohammadi, A., Asgari, G., Rafiee, M., Samadi, M. T., Nouri, F., Pirsaheb, M & ,.Asal
inhibition of Bis (2-Ethylhexyl) phthalate in biophysical reactors for treating re df te. Process
Safety and Environmental Protection, 160, 450464 .

Shah, J. A., Ullah, S., Chen, D., & Wu, J. (2024). Di-(2-ethylhexyl) phth
microbial biomass carbon and mitigated CO2 emissions against the
Ecotoxicology and Environmental Safety, 272, 116073 .

e (DEHP) contamig@ion sup
rom dj

Shariati, Shayan, pourbabaei, Ali, A ,.Alikhani, Ali, H., Rezaei, Allah, K., Shaati ateme (2021a)gRhthalic Acid
Esters as Pervasive Emerging Pollutants in the Environment and tenin od Security
52(8), 2253-2277.

and Human Health: A Review. lIranial Jourr&ﬁ Soil

Shariati, S., Ebenau-Jehle, C., Pourbabaee, A., Alikhani,
Shariati, F., & Boll, M. (2022a). Degradation of
Saravan landfill, Hyrcanian Forests, Iran. Biodegra

Shariati, S., Karbassi, A., & Baghdadi, M. (
Degrading Rhodococcus. Soil and S ination: An International Journal, 1-15 .

Shariati, S., Mosayebzade, H., & Moghimi . . egrating Bioremediation and Microbial Fuel CeII

., Agne, M., Jacoby, M., Geiger, R.,
Paenarthrobacter sp. Shss isolated from

Generation. Iranian  Journal

https://doi.org/10. Bg59/ijswr.202

Shariati, S., Pourbabaee, A., Alikhani, H., &
wetland, north of Iran. In

Shariati, S., Pourbabad@,
indigenous Ral
Journal of Envir

Shariati, S., Po
new in nas putid a. Folia microbiologica, 68(3), 477-488 .

Shariati, S., Pourbab ikhani, H. A., & Rezaei, K. (2022c). Degradation of phthalic acid esters by the
mlcroblal isolated from a contaminated soil. Applied Soil Research, 10(2), 1-13.

.30466/asr.2022.121215 . (In Persian).

. A, Alikhani, H. A., & Rezaei, K. A. (2021b). Biodegradation of DEHP by a new native

Water  Research, 57(1), 209-247.
rsian).
essment of phthalic acid esters pollution in Anzali
|ronmental Science and Technology, 16(11), 7025-7036 .
¥(2022b). Anaerobic biodegradation of phthalic acid by an
ain SHAN2 isolated from Anzali international wetland. International
and Technology, 19(6), 48274838 .

Sokotowski, A., Koniczak, M., Oleszczuk, P., Gao, Y., & Czech, B. (2024). Environmental and food contamination by
phthalic acid esters (PAEs): overview. Water, Air, & Soil Pollution, 235(5), 313 .

Squillante, J., Scivicco, M., Ariano, A., Nolasco, A., Esposito, F., Cacciola, N. A., Severino, L., & Cirillo, T. (2023).
Occurrence of phthalate esters and preliminary data on microplastics in fish from the Tyrrhenian sea (ltaly)
and impact on human health. Environmental Pollution, 316, 120664 .

Sun, Y., Chen, J., Wang, W., & Zhu, L. (2025). Transformation metabolites of phthalate esters (PAEs) inhibited rice
growth through jasmonic acid signaling pathway. Environment International, 201, 109553 .

Tang, J., Liao, Y., Zhang, Q., Gu, J., Qiu, X., Yin, J., Lu, S., Liu, Z., Yang, W., & Zhang, C. (2026). Biodegradation
of phthalates by a newly isolated strain Stenotrophomonas maltophilia WM-8: Degradation efficiency,
influencing factors, mechanism. Biochemical Engineering Journal, 110167 .

Tian, M., Liu, L., Wang, H., Wang, X., Martin, F. L., Zhang, J., Huang, Q., & Shen, H. (2018). Phthalates induce
androgenic effects at exposure levels that can be environmentally relevant in humans. Environmental Science
& Technology Letters, 5(5), 232-236 .


https://doi.org/10.30473/ijac.2021.59367.1190
https://doi.org/10.22059/ijswr.2021.323985.668980
https://doi.org/10.22059/ijswr.2026.406137.670051
https://doi.org/10.30466/asr.2022.121215

Tran, H.-T., Lin, C., Lam, S. S., Le, T. H., Hoang, H.-G., Bui, X.-T., Rene, E. R., & Chen, P. H. (2023). Biodegradation
of high di-(2-Ethylhexyl) phthalate (DEHP) concentration by food waste composting and its toxicity
assessment using seed germination test. Environmental Pollution, 316, 120640 .

Tran, H. T., Lin, C., Bui, X. T., Itayama, T., Dang, B. T., Cheruiyot, N. K., Hoang, H. G., & Vu, C. T. (2021). Bacterial
community progression during food waste composting containing high dioctyl terephthalate (DOTP)
concentration. Chemosphere, 265, 129064 .

Vamsee-Krishna, C., Mohan, Y., & Phale, P. (2006). Biodegradation of phthalate isomers by Pseudomonas aeruginosa
PP4, Pseudomonas sp. PPD and Acinetobacter Iwoffii ISP4. Applied Microbiology and Biotechnology, 72(6),
1263-1269 .

Vaziri Nejad, T., Saghi, M. H., Jalilnavaz Novin, M. R., Salari, M., & abadi, A. A. (2023). Investigating the removal
rate of endocrine disrupting compound of diethyl phthalate from aqueous solutions using catalytic ozonation
process [Research]. Journal of Environmental Health Engineering, 10(2), 207-220.
https://doi.org/10.61186/jehe.10.2.207 . (In Persian).

Wang, G., Zhang, Q., Chen, Q., Ma, X., Xin, Y., Zhu, X., Ma, D ,.Cui, C., Zhang, J., & Xiao, Z. (2019). Photocatalytic
degradation performance and mechanism of dibutyl phthalate by graphene/TiO2 nanotube array
photoelectrodes. Chemical Engineering Journal, 358, 1083-1090 .

Wang, H., Li, H., Song, Q., Gao, L., & Wang ,N. (2017a). Adsorption of phthalates on muni
Journal of Chemistry, 2017(1), 4160929 .

Wang, L., Wang, L., Wang, D., & Li, J. (2014). Isolation and application of ther
microorganisms in the composting process. Waste and biomasgvalorization, 5(3),

Wang, S., & Wang, J. (2018). Biodegradation and metabolic pathw.
Acinetobacter sp. Applied Microbiology and Biotechnology, 102(1

Wang, Y., Li, F., Ruan ,X., Song, J., Lv, L., Chai, L., Yang, Z., & Luo, L.
phthalate by bacterial consortium LV-1 enriched from river sludge.

Wang, Y., Wu, J., Zhang, W., Zhong, L., Zhang, D., Yan, S., & Shi, J .(Y+Y
from aqueous solutions: recent advances | i
Engineering, 9(6), 1276-1291 .

Wen, Y., Song, Y., Zhang, R., Xu, Q., Bin, L., Guo, P.,
of phthalate esters in urban wastewater treat
Environmental management, 404, 129492 .

World Bank. (n.d.). Iran, Islamic Rep. import: i es (HS 291732), 2022. Retrieved September

from

| of | phthalate
action Chemistry &

biochemical coop
from activated sludge. J B¥P76(1-3), 262-268 .
Xu,J., Lu, Q.,de Toledo, R. A & ,. ion of di-2-ethylhexyl phthalate (DEHP) by an indigenous
isolate AcinWr sp. SN i odeterioration & Biodegradation, 117, 205-214 .

C-2 and Arthrobacter sp. strain JDC-32 isolated

Xu, T.-T., Zhang, Y.-J., YauJ®F., Guo, Y. (2025). Exposure to plasticizers in city waste recycling: Focused
on the size-fractioned ound phthalates and bisphenols. Journal of Environmental Sciences, 155,

Yang, C., Harris, . . M., Kvasnicka, J., Nguyen, L. V., & Diamond, M. L .(2020a). Phthalates:
i dust, electronic devices, and hands with implications for exposure. Environmental
, 8186-8197 .

Yang, P., Deng, L.-J., Xie, J.-Y., Li, X.-J., Wang, X.-N., Sun, B., Meng, T.-Q., Xiong, C.-L., Huang, Y.-C., & Wang,
Y.-X. (2023). Phthalate exposure with sperm quality among healthy Chinese male adults: The role of sperm
cellular function. Environmental Pollution, 331, 121755 .

Yang, T., Ren, L., Jia, Y., Fan, S., Wang, J., Wang, J., Nahurira, R., Wang, H., & Yan, Y. (2018). Biodegradation of
di-(2-ethylhexyl) phthalate by Rhodococcus ruber YC-YT Yin contaminated water and soil. International
journal of environmental research and public health, 15(5), 964 .

Yang, X., Zhang, C., He, Z., Hu, X., Guo, J., Zhong, Q., Wang, J., Xiong, L., & Liu, D. (2013). Isolation and
characterization of two n-butyl benzyl phthalate degrading bacteria. International Biodeterioration &
Biodegradation, 76, 8-11 .

Yang, Z., Chen, H., Wang, J., Yuan, R., Wang, F., & Zhou, B. (2020b). Efficient degradation of diisobutyl phthalate
in aqueous solution through electro-Fenton process with sacrificial anode. Journal of Environmental
Chemical Engineering, 8(5), 104057 .

Ye, X., Wang, P., Wu, Y., Zhou, Y., Sheng, Y., & Lao, K. (2020). Microplastic acts as a vector for contaminants: the
release behavior of dibutyl phthalate from polyvinyl chloride pipe fragments in water phase. Environmental
Science and Pollution Research, 27(33), 4208242091 .


https://doi.org/10.61186/jehe.10.2.207
https://wits.worldbank.org/trade/comtrade/en/country/IRN/year/2022/tradeflow/Imports/partner/ALL/product/291732?utm_source=chatgpt.com
https://wits.worldbank.org/trade/comtrade/en/country/IRN/year/2022/tradeflow/Imports/partner/ALL/product/291732?utm_source=chatgpt.com

You, S., Hu, Y., Liu, X., & Wei, C. (2018). Synergetic removal of Pb (I1) and dibutyl phthalate mixed pollutants on
Bi203-TiO2 composite photocatalyst under visible light. Applied Catalysis B: Environmental, 232, 288—
298.

Yousefi, Z., Babanezhad, E., Mohammadpour, R. A, & Ala, A. (2018). Concentration of Phthalate Esters in
Polyethylene Terephthalate Bottled Drinking Water in Different Storage Conditions [Research(Original)].
Journal of Mazandaran University of Medical Sciences, 28(167), 110-120 . (In Persian).

Yousefzadeh, S., Ahmadi, E., Gholami, M., Ghaffari, H. R., Azari, A., Ansari, M., Miri, M., Sharafi, K., & Rezaei, S.
(2017). A comparative study of anaerobic fixed film baffled reactor and up-flow anaerobic fixed film fixed
bed reactor for biological removal of diethyl phthalate from wastewater: a performance, Kinetic, biogas, and
metabolic pathway study. Biotechnology for biofuels, 10(1), 13 .4

Yu, Y., Wang, L., Yu, Q., Wu, Q., He, Y., & Cai, Z. (2025). Investigation of interaction mechanism between polyvinyl
chloride microplastics and phthalate acid esters using APGC-MS/MS. Talanta, 282, 126942 .

Yuan, F.,, Sun, Y., Jiang, X., Liu, T., Kang ,B., Freguia, S., Feng, L., & Chen, Y. (2023). Dioctyl phthalate enhances
volatile fatty acids production from sludge anaerobic fermentation: Insights of electron transport and
metabolic functions. Science of The Total Environment, 859, 160102 .

Yuan, R ,.Zhang, H., Liu, J., Yu, M., Hou, X., & Jiang, G. (2026). From Target—Nontarget to Nontarget Screening: A
Review on Screening Methods for Organic Pollutants Based on High-Resolutio s Spectrometry.
Environment & Health .

Zaman, F., Rahman, M. A., Abdullah, R. B., Anik, A. H., & Tareq, S. hthalate

acid esters (PAEs) in the different environmental matrices t review.
Environmental Monitoring and Assessment, 197(11), 1283 .

Zare Jeddi, M., Rastkari, N., Ahmadkhaniha, R., Alimohammadi, M., & Yunes oggpic and Non-
Carcinogenic Assessment of Phthalates Exposure Through Consumgti @the Storage
Time [Research]. Iranian Journal of Health and E

Zare, Z., Eimani, H., Mohammadi, M., Mofid, M., & thylhexyl) Phthalate
(DEHP) on Mouse Daily Sperm Productio idq Parameters. Anatomical Sciences
Journal, 6(25), 569-578 . .(In Persian).

Zhang, J., & Choudhury, M. (2017). The plasticizer BBP i ibits epigenetic regulator sirtuin during
differentiation of C3H10T1/2 stem cell line. Tgxicolog

Zhang, K., Zhou, H., Ke, J., Feng, H., Lu, C ) Liu, A. (2024a). Biodegradation of phthalic acid esters
(PAEs) by <i>Janthinobacterium</i . i nder stress conditions. The Journal of General and

Applied Microbiology, 70(1), Article
Zhang, P., & Zhao, D. Q. (2020). Characterizati
polyacrylamide fld§ylant P (AM-
624 .
Zhang, Q., Wang, L., & Wu, Q. (2
dust, atmospR@iggustfall, an i n the semi-arid industrial city of Lanzhou, Northwest China.
Environmental tiong354, 170. https://doi.org/https://doi.org/10.1016/j.envpol.2024.124170
Zhao, H.-M., Du, H., Lin, J;; Ch , Y.-W., Li, H,, Cai, Q.-Y., Mo, C.-H., Qin, H.-M., & Wong, M.-H. (2016).
Compigte degradatign ndocrine disruptor di-(2-ethylhexyl) phthalate by a novel Agromyces sp. MT-

hthalate flocculation performance of the cationic
y microwave-assisted synthesis. Molecules, 25(3),

170-178 .
Zhao, H.-M., Hu, R.-W.
B Bigd ation pathway of di-(2-ethylhexyl) phthalate by a novel Rhodococcus pyridinivorans XB

fertilizer application on phthalate ester pollution and the soil microbial community in plastic-shed soil on
long-term fertilizer experiment. Chemosphere, 308, 136315 .

Zou, L., Yao, N., Qiu, S., Jiang, Y., Xing, Y., Zhou, W., Huang, Q., & Chen, W. (20 .(Y °From plasticizers to pollutants:
The ecological consequences of PAESs in agricultural soils. Environmental Pollution, 373, 126198 .

Zuo, X., Lu, W,, Ling, W., Czech, B., Oleszczuk, P., Chen, X., & Gao, Y. (2024). Biodegradation of PAEs in
contaminated soil by immobilized bacterial agent and the response of indigenous bacterial community.
Environmental Pollution, 361, 124925 .


https://doi.org/10.2323/jgam.2023.12.002
https://doi.org/https:/doi.org/10.1016/j.envpol.2024.124170

