[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo

RTLR VE T RUAVI RVERN Fe 4|
YYF U YY) Slao ATV 50k pow o,lod (ool 090

o

G

)
5 8
Available online: http://ijhe.tums.ac.ir N \\/ -
e ks \ /

Sl Cpanti 9 S gus (T Ba> j0 OB Jgluie Al andas 1,8
§9390 axdllao 1 F Cgier 5 HBLST MG il ashual o

Fosons ol £a5l5 Jelo il £ oo e 56yl s T ma Lol 7 oy s a0 s,
Sl el ol Sy pole olKiils s j Jame 0wy} «ol CutS lidss 35 10 -)

Ol ol (ol (S pole olRisls ilagy oaSiiils dae cuiiligy (wiige 09,5 -V

Ol Ol Ol 8 (K3 pale oSy iy Lapzms 00ty (oDl Jolox 5 (ol g 09,5 -

Olnl el colpl (Sip pale olBasls ccaiilagy ouSliils dasre cblagy qwiige 09,5 -F

Oyl el (ols sl OB § Ol &8 s (eSS oKislel -0

Ol el cdilags & l3s g ks 5 132 lojlu cg)lo ¢ 136 oS JuS oRiglel -7

0 doS> -l Fo ol M Ll
504 Wi ol laluow ;8 j5be Gleosu¥ 5l —idu b Sism Slidud gasan)  QY/F/VA el 4o g,
adlas cplegyepl 5laisS g0 auags |y Cany Lasro g Ll Cedls o5 )by aons slacdale AV/+2/+H :J..llxg @.)U
9 mbog i 3l el 9189 s ¢ e Slins oSt ‘ST O == vsve ‘.-7—“”55"’" alo AV/-a/YA :)W| (';5'.’.)&

28l ploml )l ye Hedh OB Gl dhal 0 40 0ud (6,8 o5l s log i 5]
ool 5 VWA L 10 4 el o052 (5015 aalllae Sy 5ol aalllan 1 ot 9
Ol 50 (29,0 SLuS 5 (625 o3l (sl G pal oy banme cbilis> lojlos VPAF Joall g s
gli5 el 20 plol (HPLC/MS/MS) sz (aomis cio— sole 31,5 55kog S Lo, 4
ot I gy S5l S5l (295 5 (699,5 MSL o laSge (T ke glmosls o

a1 S5 51 gu—ds 55
530 w33t Loy 5 5| B IS sliasls gy il anhcs 30 5 Bl S aralns ;) SV S gl 0T

loools iy BB 2 (sl Sl b 5 S0 2al )l (slagygosl 5l s 285 )15 aslllae AL Al sl by
A oolaiwl Bas Sl
25 Oemeetlog 52251 5 oS S5 (ST sl (2955 5 699y 50 ke sl sbrasdly
99 40 u.:.wSJLD.u E-RCS ub.».a ‘5».45 O° % t.)?"“)i U»L»J‘),: A sol i u‘)-ef S ulaLoS‘
B> Gl it i 5 @ AUTY 5 AF/FY Bl aila b 5 0522 5 QBLST 4l i 1 gm0 o) 95 S § S Canny
el 58 slSign (6l oo o 1, Sig (1 . .
) ) ~ yunesian@tums.ac.ir
2 slor3 65558 Olesgas daails anal (pl )04 sad .\;J)s&s,gaj)l_c 18 =S Azis

RPN ‘5.’1 &l

Please cite this article as: Mirzaei R, Yunesian M, Mesdaghinia AR, Nasseri S, Gholami M, Jalilzadeh E, et al. The efficiency of the conventional waste-
water treatment plant in antibiotics removal and the determination of their concentration in Ekbatan and Southern Tehran wastewater treatment plants:
a case report. Iranian Journal of Health and Environment. 2018;11(3):321-36.



https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

Ll ogilly LUlgs 5 o8 laclale ;o las 25T 5 ST (ol
loou¥Tog,5 10« 09,500 slotares ;8 Cunglie sl ;o
s3> e S in page 51(0) alas S 18 sl
ST sl (9,80 Ceaglis axgi daSse (
b ormb oo 0 Sign (1l 4 polie slags xS
> g ol yo lgl 8 olawi 4y o ,iSL ol g o
(V) &5)ls jga oo achal OB

Sl (M) Sl Loy O 50 bS5 (T 9>
bl Syislem Slial> (Vo ALY) OB 6l 4 i
ol (VF AY) (v ool (V) S (V) asils
A Somel sl ST g (V) Slguwy (V7 VD) e
el ol 5,158 (V4

il ahar a8 col gaose il 5 (Sl Sl Sy
Seger 551 4 pglie sl sl Jlaza! e M
o yShalis s ol gloas 2 5,k jlasily oo oS i
Suaglio 7355 4 yb 5l g oud Jaie Ll b Ly
ol Sl 4o gl 15 (F) 2iS (o0 S8 (g 5]
51 Cangliie JUESI 53 soteo pone SISL sloails agias 5
Sl Lo s )lol GlaSe 5 (b e 40 Sige
oy 9 Al sloan] 3 0 Sglay (ol ogdle Ll OIS
Sl pglie slays 5 s Sl gy sl 5l gl
35 e 5 LS s S

(SiusS emlio ;5 0ad Bpan b ol il Bk
52 4 sloanl B jsbar Sl bl e 605 Bjlas
L5285l s 55 ol e Cu e Slilos jl age
aile o g5 5l (B 0 (Vo) Sl oot b gl
o Akl Ol (Sl 5 S8 K S
GP Saelil O (eSS glie 4 e jsboay HLSL
oolaiwl lgie b oo as bl gai] 8 as oyl )8 )00 5 oo
(Planned indirect so_s (sj 4l y pudi e ué 300
ol glie cy> potable reuse (planned IPR))
S a Had bos Jl yo e 0 (V) Sl ol ]

Ll sl gl yaes 51 g0l olass 3o Ol (el oe (351 o]

YYY

e NS Jglto S aniias 21,8

doddo

sloos VT3l as plgiea gl SluS 5 jpa> 5l S
iz glgl el Joli8l Jls o 3l ans oy j5ebg
oz 5l ae o] )0 )l SluS 5 slsoaile L, ||
o8 L slocale 4o el Ul 5 xaww O edlils
ailosls Hlozs 3 Sladsd Wi co S8 polie jo—lods g
o (5 Gl (515 9yl Sl 5 5l (S0 45
2§ Sy bz g sl (S ) (pgllasl S5
podle (1) oiiS o oyl ase b5 L (glacdile
a8 laSssn il asile gyl Jleb SlaS 5 B2 ool
b sols o253l ol G 50 (Fmj ozs b Lalis
V) wes

oa o5l glia Ll 5l e daSiisn (ST 92 5l ey
Sl sbalie Syso ar K00 (a5 g (a5 BO-A Ysese)
3 ek 1 gl osle 1 ol (a3 s Lnclyl
@ (Sl SIS olem 4y g Wig B e @S (o 5l g
B pae Loy s co (6 pp—b OB slaails 4 by
Loosi ¥ 55 ol JalS Gl )0 aiss gl gLnay] 3
g o 456 0dipdy slacl 4 BLoS 5 ol 5l (i
SLS 5 sl as,o A Lo, oS wileols Lis o5l Sldllas
Gk 5l g so 0)lg OB a5 abal a4 S g)lo
oy el pogdle (Y) Wigd o adss o sloo] 4y ol
b Glog)ls anss Cany s lame 4 Sl 5 cnl 095 ;500
13 ol sl S slaplodlly) 5 il 4 4538 G pae
LS 5 ol 31 Sy gl o L3S Sl S el >
N/L- pg/L esguzme | ras sl ;5 (S5 & j500
Sl 5 onl @l oad 15 slacdale az STcl i
@ LS 5 ol pglae 9555 Jdo (Jg el (52 Sl
ALl Gy dame po k4l OluS 5 lgieas oo
Lonn 13 S 5 (ol (oS5 Iy Salled b 5 i o
Sae ol yo gl Glhlals 5 ol glp 1) Sl o)
(F) aiS e ol

Y oo s 4 oS T 5l Sy ¥ e o8 Jl 5o

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

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


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

OlyRe 9 (250 by,

o 59, g 3lge

b S 5 Slgo (I

ol ol 3o B pan sy Sz (5 i adsl slas il
oS oS o s 5 ek (5ol
G35 & retlog 25l 5 etlog )l (sl 518 s
9l gIae Glojlur cg)lo (gilaia B paan g 52920 (595 aneS
SlaS 5 aial g,la 5 as,0 A< pela Lwcilage &)l
Ciprofloxacin-d8 Jels o g595! cai (6,185 canr
s  anethronidazole-d4  .azithromycin-d3
Santa Cruz ¢S 4 jl ea—i (5,0 ,» cefuroxime-d3
o9, o—! ,o Biothenology (California US)
a8 S5 18 eolawl 8,50 (Ao o laibul lgiea —Jt1
(MeOH) Jg—ilie alox 5l oslizol 5,90 slo D> aon
wesls az o b ki )L 0 T 5 (CAN) s syl s
ozl eyl (Jols slog )5 wog (S giles S
;1 (Oasis HLB Cartridges, 500 mg, 6mL) cugo
Lo ags Waters (Milford, USA) s s

S0y diged Joxo (o

50,8 50 ol Cgiz 5 ULSTON BB a Sl 4 _bal g0
Pk (2005 18 aalllas 950 8 oS 28
gy Gt Carez g Voo oo /Ay - LLST Gl ahas
o Sldol 5l (SG il dhal a8 0g e Ve e o
2 gl ® oy aw Jold a5 95 AJO ol ¢ Jglaze Jld
235 e 3 .ol (Anaerobic, Anoxic, Oxic) o 5
(HRT) (s aile o ol 0ll35508 58 o by
Vo0 h o asy &l avias (SRT) oz wsile s
ol 59, Y 5 (Ah g5lsa g Y h SeSgil o 10 D (6 5l9000)
Coroz 9 YO« o oo mP/dAy )l 105 G Al ahal oo
FHEPUEIS IRUEH [ SN VT & R O Lty o
Wb gloj sl Yl 0aiSe b ol pon 4 Jlud 2 oS 5
Slas el 59, A 5z aile wiley 9 Y hanl 8 PR GIPSRWS
Wged V058 00 455 (5 9 (sl yg s 4 A agiai
ged Al po a3 9 (Slgaee aile loj (bl Lalises

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

YyYy

la,eiS as o0 sezg Jloiz (1l (izmen (YY) Cul
ooliiwl sansT 4o o5l l cpl 5l oyl assle 3 (6 500
519955 St 368 Sl 5 058 (Sl Ges 0 0
9 )9'9(“09" LSLQO;.\.QY] 6‘1.1 Lér-‘ ] 0O @95 éLoJ‘ O
Lol aolsl e jo  Jleadlyjgi s Hg)lo SLLS 5 Sy
(Water Framework Directive (WFD))

JY JLA o (WFD) s_l—‘ s_:9.>)l.> JQJJ‘)?—».MJ‘) U’"’L""")"
(Environmental Quality cews 5 Lo slas,lastl
L olge lg—ie b S 5 ¥O l,— Standards (EQS))
S0 eunYT e e ¢ (priority substances) < sl
AL cand Gl Al VY Jw jo sy Lo
SLS 5 padge oylla oS Wi ol “Watch List”
Cns ) dams 1 ylas obul Jlis! 5 ls ganly o oS
(onl pode .canl 00yd T g i Cuglel b SLLS S
JQ‘Q‘)"'“‘“ M O90)9R J.AL.» oole 4w ﬁL’ ARRRY JL.» B
5 SLEslSes bl as (65,10 ()l S 5 50 5 (E2)
ool S99 (EE2) Jj.:é‘).»_w‘ J—.».»_v‘ (S Fan (150 ,5R
WatCh u—».]ﬁ‘ 4 39,9 6|)_| (u;)‘b)l_g d—o 6l_®5)‘b Pod
o) canlio polie o cnd opl.bos olulis List
S |y olge ol 5l ol Sy g dae o OS5
9 098> (s 9r0r! 51 TY) O3S oo Japand 5 o0—iie
30 FHES abal ol&l.o.: X9 L(m_io.»}u L_,}.».:T)“.\.a.c ot
ey 5 A (5900 SLS ] i

can cdale glaosls aslin g )y e ol 5l Bon
(O ez dl> aial ¢ ULST Al aaa) ol s 4o
5 bails anar LS awolie foren 9 YYD Jw o


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

Oasis HLB Cartridges slaz ;5,55 lawg ool yild
5 Gt 0t s oo 0 mg s ml) e s,k L
Ao OF e 5 Jilio joee b Lo 5,15 cigad ;e
Sl gy I PH a5 315 55kes 5 o554z y0 L
i god 5o oolel cogp 00 PORETER GTAN FITE VRN L PR
o B 00ld jee g I 1V -Y mL/min e, w L
ST 5l S os 5 s b e LT b s 5,05 T 5
W ol8tws Lawgs Lol Ol i jglateds 5 0 al s
oo Landis CodUT s 0 S MalS Jgn gee b
So 0 g ead e AU Sl Jgle Pl jgne SeS 4
R Gljp'd;_.w‘ lo ccolys jo oy 6)516‘*‘? Jbs
O 9 9D RS (Al SS 0> B 05 mdle ol
s odile8l LC/MS/MS oo 4 5,5 cu
Blis iy e s 8 Lol el 58 Dl L
o0 23 elS jsbay L3 asllas )3 (SPE) laaiges
SV UL e saslesdl sl 5l e (YO-YV )
laiges LT .08 ,5 5,5 LC/MS/MS ol&s a0 ]
Agilent Joo Jle 5,550 81,5 55log,S olKiws lawg
s o el Ultra HPLC (1260 HPLC system)
5 5 Al an b8 kr o o b G e
b 4 4> L 4 54 Spray lIonization Source)
[MHI]" Soe glacsiine (51 pleord sE5 s oos:
s SS90 1 asn sl Precursor Ton lgica
b_'a} u?—o-u);) g}"l—“’b’ LQ&»J}.»J u.a..)" L;); o)‘..\_v‘ RUNW

YV YO) o ploeil oo o lastiwl fyog380 5l eolawl b o
UW‘)’“’? u.uL..u‘)J LC/MS/MS oo Q)S_Lo.c u,uLw‘
Calgp 53 5 RS J o5 bl slaisy (g5l < J5so
ol L1 (MV/Z) 1 s 2 S 2 4295 b Lo oLl
S i sl as cmle (S5 gileg )5 pin j0 Culys o
39 PR ;0 00 5 o0y S 5B 5 S e 3B 4 00le
03,5 y3e Sl (gt Sy 3l diged (Pl 0l 2 b diges
(YY) Wigds oo oz 53085 5l it ol 3 o1 Jsb 1o

Yye

e MG Jolite &5l agiuas 1)

AT Jlo olo o VY 5V ol )5 VY slag B o g5le 5
6,0 aigas aslllas 5550 Glaails ahal (25,5 5 599)5 )
5 eSSl axly 5lan (599,9) pl S (sladigas oy
(35 Al ye 5l dm (29 ,3) 00 apbal OIS sladiges
o (1 (25T 5l S sl Sz 0205 5l ez
Voo ML glases ok o baiges «DlSlasges » b
69l o (I oS 5 o b oo eals gy) Silanized
A Jae olislel 4 ¥ °C o 7 LS jo

9 S g =1 3 ylilil Gl Jodoxo (5 jlawoslo] (z
S b aiges

Soh ags Y mg/mL cdale o s laibwl sla oo
L D N O e B e N e
L ke ol 5o b ysegllio 5 ol (o eslie
OrolS 9l s ot Jo (1S iy S (ogls 4z
azyo b yhaie 0T 5 Jyibio (00 :0+) (oo bgtoo o
ot ;o haid SloS 5 ady ol o (Bl 5key S o5l
2R Sl la Jole cnile yo ot J>
als wgame g laml fdos o 0 w33 -V °C sleo
51 sl (Working Standards) s, sles ot
o> byl b g ailale ©)50a Bua laSSan
5 S5 5les,S (osls az o b shaie T 5 Joibie (0+:0)
VF ) 3iad angs Iy s, 4o

aiges 3T 9 55lwoskel b3, (7
5ol aises 51 Ve emL Laaiges zl 5wl Co
Lowg Soll +/FO um ¢ (M, um glools
1o lailiwl o eols jeue ( oldé gl il oKiws
lediges am sl @ by ye Sl o lastul g LaSsan
&, o> Na, EDTA cos adl s Jole .wus a8l
oSS S5 5l 6 mS el 5 65 slagn e
Sl (509381 b ol 5B ;0 oL sladises pH 4

Wgas (s D 0 ol @ dadiges 4 SO IS 00

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

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


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

OlyRe 9 (250 by,

aisl,

69939 PO (aaiges (o Cile gli (omwy 1 (A
alb adai o (29,5 9

SeSgn (1l Cble (e )10 ime Dglis gy
pr> dazg L b abal 295 5 (695,9 ,0 Bun
aigad 55 S0 2Ll s05T 5l o Sism (ST 52 gl Laaigas
= sl (Wileoxon) o5 ST by s 5 s
Al ahal (295 5 599)5 0 S (T cble ol
clale slaosls Lwools 565 oz Jodody .ol colar ]
dbal )3 Nad (55 o g Jol S la ciloe )90y
a0 (g 3l CLE (09 Hho Clea Cgiz 4>
8,55 ISP lade (29,5 sladises

Gl ahal g0 50 B slbSign sl e Lile Box plot
0o €1 Y §) (gl logei 45 s stz 5 HBLST I
10 (Ao ) Bua sl g G‘Lﬂ Sis ohls Bk el
Box JSa a ¥ 5 ¥ slalogas 1o () 9,50 il apaai 5
Sl cponine) ,SiLes Box plot o .l oo 45| plot
@bl g il slaosls I (s 3Se 5 o Sl ailoo (g
) S0 Al abal 9o 0 Bas sl S as"’—‘ Bd>
alolB 1/ 31 5,50 a5 losls yo aS csl 53 a4 a3Y el
SPSS 1531 a5 0wl S )lr ol £ ¥ 5l S Ll S )l>
95 0 999 oo ool (Outlier) oolidl 90 lgic
Slas lools 1o 058 so 00ls Lii“0” & jgo 4y gl
SPIAL (leslo e plieds aiS 5l (Sl a Lo £ Y

AL ]

oles " )50 4 SPSS 29,5 50 595,00 e @

g go 00l
sl edale Wilcoxon ;js»51p 5V Jgos 4 axg5 Lo
pmlog a3l g (D= WY o Siis sl aSiisn
QLS el aidal (o295 5 59959 50 (PT/VYO)
20 s el s gLl a5 ol e glas
D9l (QLLST Al abai (o295 9 (63959 0 45 JI>
ke 4 Ol (S 50l o Ss (T gl il
P=1 YA b Crmmlog )l 5 oSl (ol 135

: 19V july /pgas 6 jlasis /s jL 695
. 2 3 SLLNL]

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

YYo

5T Gy 59 OS5 gl sl s alS” aiged 5T 51 iy
S e 3l 55 o i el ST g g wiad age
(Gradient sbol 5 iogi g crmts o 31,5 55leg S oo
g slo el )b b a5 e 51 g0 sl pelution)
el aboz ) po 2 i el Sy ol (g5
oo 5 (precursor Ton) aJsl sy b Wls Loy
Bas slSigw Sl als ¢l (daughter Ions) ¢ 5o
Multiple) sl8acz slo STy Gialy oiys8l g ol s
1 aJs I, (Reaction Monitoring (MRM)
(09 s> B o e o Sles gl jo 0l aligi e S g
&5 ojlail o> (MDL) aie o 25 0> (280 g Como
o;lul lawg (IDL) lfiws Lo 25 0> (MQL) ae
5 (€ds lyiea) el Cwsay slocdale (631,85 55
08 (i sl (Coo plyiea) bSisn (51 6550,
anlllas ;o 0o i litel g e (55l dlge Sl 4 S
(YO) cowl oo o0ls =, alS iy

D9y lwg Bas slocSign bl b s | ey
s S 5 Al gl 99 S 2l LU (yge3] @b U
Cile o gl ) pskane 4 (Wilcoxon) 5 ustS
I e REIVIT BRI CREER PN
dwle 5l o .28 )18 solai il 550 (LB slawils
ey Oy90 A abal 9o 10 ST gm Gu—‘ Si> o8
ez (U Mann-Whitney) g oo 90 s le] o |
ool wl cils apai g0 ;0 Bds oI5 o Dol )
dolae Gl acbual ol 3 0 b Sign (BT Bl S5 0
A0 5 dwle

0/ — C0_C1
R/o——Co x 100 M

S g u.‘;ﬂ&.la’.l.éco oy 4 Si> ol KR o)y aS
2 SSgm ol cdale C, (mg/L) 6ls aaas 34,9 ,o
ol (ME/L) 63 ahns g,


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

e OB Jolte A5 dpiai o],

Wilcoxon g1 P g obLST Al duiad 1o Sud S gu 6T cdalé -) Jguo

<[+ YA YAl (AAD/- - FYVIFO)
<[-YA YVIEO (VPIAY XEIFA)
</ YA YAVNNO (POVITO YYYIVD)
ANAS YEAR e (o« - YAQ/PY)
o/+YA YYUV - QAVYYIVY SYAIYO)
o[YA VVV/AQ (RAFE AYVYY)
AR \YIVA (/e Xe/-0)

FYIAY (¥FIAY AY/AQ) s (oS 50
YId. (YN\F TN Ol
YOAR - (VEV/AD Y )F/A0) OoleS gldg s
FYIVY (OY/++ AV/FQ) oS
VEINO (V+IYY (Y +/AY) oSl
Fe/a0 (YYIYY O-/0V) Cmnbog i )|
ARG ZN S O Log i 51

Wilcoxon ;g1 P g ol s Coa Al auiuai ;o Bud S gu 5T cdalé -Y Jouz

YA YYAYD (VASINY X-VNY)
AJ-YA YO (FEIVY FO/)-)
S-YA BYDA- (FAARA V- F/V-)
-1+Y0 DSVIEY (FFV/-Y V) F/00)
YA AJAIY - (VEYIVE AYS/YY)
A+ YA FO/OY (YAIAY.OF/AF)
N.D

A-1OY (FYIVD ANBY) Oy ‘5...55.01
Ye/-¥ Q/IAY XN E) Ol s
V-YIVY BR/F- YYAIDY) S sl s
Yo-/#7 (YAV/AY £APN L) RSOV

YIe8 (-« QYY) S Las
VE2IEY (VEV/EY OA</NVY) Cmslog il
N.D s Log 03]

~B9,550dsS g3l Sl oy 9550 laals ahal )
A ooliiwl (Kolmogorov—Smirnov test) g el
51 aw B S5 slasols aS sls oy Lis gyl ol el
38 LIS S e (5 e (S 90l S
Siger 5 Loz Bim sloesls a5 b 4o i oy
238 31 S 5 (el ol e mmapliog 5251 o Sins
Bl IS G dalie 5,01 5185 g8 ond JLoo s
5l gl s g g HBLST OB Gl ahal g0
Seger 5k sl s Sl slegsesl 5l sl S

s ooliil Ky e LU glagyesl 5l pgs

Cale o ()0 (Gre Syl ¥ Jgaz s azgi bog o e
Wb bl (295 9 (69959 ,0 b laSign T als
L oS S cale oo i odnlice (=+/+YA) Coi>
dhal (>9)% 9§99, 1O 5,0 (s—re DgldS (P=+/- V)
pas Jdoas cwy Gl a8 (s log 5T 55 g cdlas &l

il 0929 (99,5 4o cdwlie

4.Sl>’ 4—*&;43 5\) )é CJ:;\_’ ‘rg.l)lf Qsl—b‘ ‘rw)).g (b”
Olrd @z g (ULST ool

S 51 B sloosls w395 (09 Jbop (o) 2 St

vyl Ol bumo bl sgs ale ol idg ju ole aoliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

Ol5e2 g (o2 m0 b,

MLAS)"".’.) 9 (p=’/’ < 0) WSJLM &4.35.:., ‘_,’_AT 99 6‘).3
oanlice s Coiz g ULST Als aaas g0 o (P=+/-+Y)
(BLST Gl atal o Bis> glaosls il 4 az g b aS ol
Ceetlos )l 5 etlog 3T S (31 50 Bd 5
Wl a5 Jl> o ulong yiinn LLST Al a_bas (o
S aaad (o e wSlhs Sigo ‘5:37 &l i laools
S Bi> oS eaims i g oo YL ol 45 g
Sgw G‘Jﬂ 3 50 ;0 el 03 Cgim 4 S a_pay o
301.’[..5‘4_:[}4...0..4.’500_..’)0 RS ‘s’blsu_..s..\_.o)o

(P=+10YY) s ovalive ol w92

¢ ok ‘5..59»1 S G:ﬂ dw Bds oI5 aslie Cyx
oolizl JBn £ S0y (9515 oS st (52
bl bl p sl ool &)Y Jga 0 O3] L
oS 3ol Sigm (Bl aw glp Bd> SIS Sl ax 3]
oS § (D=2 19V E) cyales oy o(P=+ VDY) Lyl
@bl oSl ) iy GBLST AL aiaas o (p=+/730)
o Golwlp Ll cul (5 gz il 4bal o B>
B> oLl s syl cme (IS - test g ,ll sl

A5 oaslive 4l ddal 90 cpl Ho LS G‘;ﬂ o2
Sise o= laz S a5 )bl (33lomy cgr
Cetbos ) 5 log 55T e neSlins (sl 1B s
@l o ool ol (S50l ,b0) (g (0 52 bl a3 5|

ij ‘GL:) quw‘)J o] 00 43‘)‘ ¥ de.?- ) UH)‘

St € cy903T 31 o0liiast by ooyt gir 3 ULST AL o 93 30 Bk LSt o5 B o3 )lS oyt (5 sbo dung o T Jouir
(S il yb)

AN VOYE it £0/%8
<[51F OYY et Oy
LYY YRR et ZAMN

%4 s (S50

ARYARS Onbew
AATAR RO ¥V

S99 0 9 0903 3 eoliiwl b )] s gz 9 GULST Al aiai 99 50 Bub (LS gm (KT Bdo () (o (5l awslio -F Jgua
(<SS el 5L 6)

o0 R

LYY ¥ Ve f1AY AYITY
s

offoofd s N CIE vy /FY
e

.04 ¥ X o
s

offo oSt " 15 ot
s

/- ¥ YeloA YY/# YA/A¥ CmilaS slBg
Voo AQ/AY AF/F) /YA Sy
YYIVY FANY Ctlag 51
OY/YY OV/EY FAIS Cmmlog 5|

% b :_—/fﬂﬂ% N
: 1PV jasly /pogan o,lah /masjb 0595
B 2 25 )t 09

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


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

e NS Jglto S aniias 21,8

June 1, St
800 o Ekbatan WWTP e
0.75S)>
700 .
e
600 0.25 >

Concentation (ng/L)
§ g %

§

8
;

June 2

*
i Augusrz'
o
i L June 2
LI s B
— T —

T T
Amoxicillin Penicilin  Cij

T
Cefixime

Antibiotics

955 969939 ag 5l p HULST OMNOL b abai jo (ud LS S g suT ouls (35 03lil glacdale Box plot - jloges
(oo 9 Jol Sl cailin cpgus S5z cooa 35L0) ol ML

ashai jl (29, ol o WYHF /L o Si il
Lol oads Lasin 0 Cwdle Loutlier lgea o LLST als
Slsieas YARY nZ/L COLols g5 o oSl il

Lol 00l atuive Hlages 10 0 Cwdle L outlier

Jobee (Y92 V) ol VA diges o b o cale
s s i BOX plot o # cuodle L aS YYY/Y ng/L

L oS als adal (6995 @M )0 GeleS 5oy s 2lale
5,90 45 59 00Y/F NE/L sols et i Jloges jo # Cudle
3 roleS 5l8g o lale g a8 5 )13 (Sl a Lol
VagZ/Y NE/L oot ek i 0 Cudle b aS OO (64,9
S YU V/D alold )0 500,50 g outlier a5 s

RV PLEJU g e

aste
1,000 Tehran Southern WWTP Bihent Concertration I
WEtfiuent Concentration 075>
9007
800 Gl
025>
- 7007
=,
E)
£ 5009
c
s a2 .
® s00 el
s
H
o 4007
2
3
3004
July 1
o
200 L] i
1004 July 1
L ]
o e - -
T T T T T T T
Amoxicillin Penicillin Ciprofloxacin Cefixime Cephalexin Azithromycin  Erythromycin

Antibiotics

=95 96999 B digoi gl Lo OMSL &b adai (o (Bus LI g sui ouly (6 35 ojluil slacdalé Box plot -Y ,log0d

(oo 9 J9l Sl il cpgm Iyl o 35L0) (ol BLSLS

Sl B Y 5l S Ll (Sl aLols+ V/D 5l 590 4 S

g oo aslis outlier lgieas a5 az8,5 13

oy S S el 4355 5 Sl alols ¥ 5l 550 e

el L3 ol
(CwsSTVF) 01050 VY (605,5 diges 10 Sl clale
8 Syl alols ¥ 51 5590 a5 el cwoa OYY/Y ng/L

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

YYA Ol buzo Cuiblags ale ozl g jy ole solibiad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

OlyRe 9 (250 by,

Removal Efficiency of Ekbatan WWTP

st
100 075 Sty
e
-
°\° 807 _—
~ 0.255
g ?
c
2 60 it
]
E —|
w
© 40
>
°
£
1]
o 20
o4 =l
T 1y T 15 T T Py
9, C, Q s
%, Y %y , %, %, >
*, 2, % %, %y, % o
“, % o, % K ° »,
C <,
% > % %
Antibiotics

bl (ULST OML &l aniuai 3 Bud S gu (5T (W0 yd) Bis )5 -T loges

(oo 9 Jol Syl cdilio pgmr Sl s 3500)

Removal Efficency of Tehran Southern WWTP

100,00 - casfle
0.75 St
S
80.00
£
S oassie
S
S 60.00
£
w
T
> 4000
°
E
@
o
20,00
00 -_— -_—
T T T
2 n 5 & g, 2
%, , %, s, %, 7 A
k. s, o A s, %, %
% %, 0 K %, ° “,
//,0 > *y (J "y %,
%, % %
Antibiotics

bl ol s S LB adal ;5 Bub S g 5T (W d) Bis oyl5 —F Hlogei

(oo 9 Jol Il cdilio cpgmw Syl o 3500)

O (SleFU a5 Al 3 a5 03,5 o0 (5995 AMSL 5o
S9! go Slapiams adss g OMSL 4 lacdlys slacit
oae ool O (5] iz aSeh 4y obias Loy L
Wgad glacosgass 5l b)) (Sdgyae wile ey cle,
4 e S joralS Sladigas (555 gaz plEin 50 (510
50550 Ul (29,5 9 (53959 clile iy ol i
by Sl slacdgplio jga Jds @ (rizron 095 o
o3Il (558, 45 4 MaSi g T ddly JS i Y g
s 095 gl JSb @ et anlp (b ys g wlo i (5,5
5 o oz Pl 0 Sism (T il caims 0 S

(YA) Sigin oo (65 0310l (63,5 M jo o clale

h 19V july /pgas 6 jlasis /s jL 695
- 3 SLLNL]

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

AR

& =

.

8 s Dol onal i pae S0 Y 5 ) gl 4 axgi Ly
AL &l ahai 4 (295 9 099 sLaclale
Sy oo B 40l ()0 diges by, 5l (U Wl o
" oS 5 S Wiges i lize slacdl leslaiwl a5
Slr o =Ysb Sloy J—2lg? ,o 5)lo ym aiges a3
602 Sl 5 29y SLS § adex I S LS S
(pharmaceuticals and personal care(PPCPs)
Mol slaails ahal 4 (695,5 sl ;o products)
oligS jo ol atale ol sy sl g0 5 0050 cwlin

(high short-term concentration variations)ase


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

(Y +) WS o Jlab et
9> 5l Vb g 5989 4 el gldg s 0392 L gl 9205 9595510
ol 9 bl Gﬂ sl 10 (LOQ) 5 o5lul
oo JyuS bl i o Slislesl gl (YY oV +) wloois
S 4575 S8 (S Lo dginSg o35l oS ol i
Sl Bds ol gl udazo 5 (g by (YY) aiiecs
Sk g OOSL (2 55, i | LaglginS 955
YO FF) So5dam s 358 &5 5 Llos,S 53 OB ;0 85290
(e DS (g (o g (93] 5l abole @l 4 4z g Ly
a9 0 (P=/OYY) uwlaS glig s B> 0 (5l
VS a5 a0 55 oanl s 5 g ULST s
adal 90 10 CwlnS sy e B> slaools ailee
e kel Ll 5l LBl Jg 00,5 e saml e ails-
B A il Sl Wilgs o0 9290 (nl g 0093 )l
23l o (Safslsm el ol i g raslaSldg s
Ul o o) San 5 Golet Ly a5 o> iVl axlllas
s s alool OISl Jgloe i anl b Ky o Yoo ¥
sy 5,555l i il (53, 2 i Jehay 45 s
Lyl, 2508 Iy el cwots 0o 0 AY-AA L T 51
(Sdem 0329) (2 il wole o o Ssgilie
ol 3 9t ol S 5 ol sl s B B s
Girb 3 Sl 5 sl B L ailSo 51 S 9590
(P9 oyl 6l apims oo Syislen Sloelr (53, 5 i
1l Lo 05,5 sl Sater T ol 022 el 2
558 o )y 8 0ol 550 il ByLas (gl 45 Cl
oz 5 500 ooy Sle g eaalog ol 2 wos gl
Sl a4 O Sl (rpmnlog 7S s 5 Gmtlog i DS
903925 b Cramnlag iyl (siml Ll covi o pH
st S5 (HL0) o JsS s ol s 311
ML sloasls abas 251,60 (YY) o o o anhydro
xS (PIO-A) 039a5te 43 (5,15 00 e PH (6 50—
b S5 23 415 om conlog ) Bl ol 9 5 o
adgl Jlad oole JSs 90 1 4y g ams JS b 55 095 4

e NS Jglto S aniias 21,8

Voo SlolRL baiges don j0 a5 st pLSY Ly WS
wl) aloads Slulid o5 by glacdale o o> oo
S LS 5 LY Ly sloSiTgn (5T a5 Cualy o)
(V9) (oS g (51 B pan JS o )0 AA) Gl pl 10 B pae
oyl ) pLSYLS slaSCign &5—‘ yya> oS Sldlhae
L_?)'? ] PJ s..\_;lo\b; ) |) (LQU-‘)H}'L‘LMJ 9
(Y) Wlosgd pLSY Lo GloS 5 (e id 4 ;o8 Slalas
O 55 (595 e & 52525 5l G SV Loy
gl Jssg0 a0 )d Av 5l i a5 55k i o0 05l
F gz arazgi b (V0) 03,5 o0 183 ol e 90
aaal oo Slee 6{‘}545.)‘.) QL;}:..SJ.B.’;_N.AtQQA)’] =
A2 el i 1) (gl cixe Sglds (PT4/PAN) ponSiins g
M@l}@@&&;w‘rxﬂg}dbc_@)a
Sl atsly SLaS 5 ol plands Jlslo 4 g 008 S
5l 55 4 by o il o0 £9:550 0l Jaix Jo (V)
Lo syae )bz atl> cnss Jdo 4 pLSY Ly slaSiisn
o2 5 olord 39,000 4 ula L oS a2l pLSY
Gb b ol byl con s i ol pogdle o
P sk A bl b con 00 5 (oo 0 55 3 slag 9
EVO W PRV S| SR EYE WP &‘3—‘ pLSY Ly dal> (ML
3 B a0 Sgm (5T OlaS 5 gyenl 5l g
SIS 5 S aloz 3l (i y50msgllivns (SlaSiigey
L';J.M}JT..\,tst@)el;éLmL;/;;SL,);:Sh)i{og,b}\..x_mo@
Sl 39,008 4y Sl 45 085 oo 3T g e o
I plsY Ly laS 5 smg,le codled sLLsY L M}ﬂ |

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

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


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

OlyRe 9 (250 by,

=

S S A

g olpl 0 Bpas p Sise (Il s )Ll (ol
Ry S g Al diged 90 S el bU (s lel (slagyges]
Gl ks o (29,5 5 50959 0 (Wilcoxon) oyy—sS1S
093]l oS (5 Bdo SIS aslons 5| g 5 s ploxl
S slaosls (il sl (ss o0 s 5 S t gl
bl ebeol o ool ol OB Al anay g o Bis>
O 50 yannnrlog 1 5 g oSt cdale glas o] Cwsas
St ke Dglis g (ULST A 4dad (25,5 5 59959
45 395 o e (S oo A ahal (295 5 (5399 5
slacusgase L de-conjugation eassy 5l i Wil oo
Al (Slg e wile Gloy ulul (51 2 aiges

=S 5ol S (S amws glp Bio SIS :Sls 4z S
Sebos § e (= ek
90 Bl i gl ool (Lis (gl pxe B

Al aghai 99 (5l ) oo

b aghai o emlog )l 5 Gemeilog T Siger (]
Bl aghas s B Lol pecilSe el 059y ity HULST
90 4 elas s &5 Sl oSV Ly (g9 oz
S [PRWOE L PRPUE g | PR S SN P PO
5 DL o (59, i dagleiS's el (sl SIo
Gim ol il o] LS 5 35 g0 S5l L
ol sl OMSB apiar slaasy] b o oy Sle Sl 5
Jé e psay SolwaaS ooppH @ oS ‘5_';31
1,3 de-conjugation ey co g ools JSi s 045
dba dl B g8 pogdle &5 S (I os g)0nl S S o0
oSy b Sliogas daSisn T Bis s AL
Sl ;5 SlaS 5 (nl Cdigirm 1o (cogo B 525 ]

N ES JERTIENA
Szl (ol Cd s pae Jols DS SIS 4l (Basg g

Llos S culey allin cpl jo 1y (g5lwosls g aosls Cay o cailS g0

: 19V july /pgas 6 jlasis /s jL 695
. 2 3 SLLNL]

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

AR

smalog ) )0 (rmalog )l JUb e IS
Al i aly jgas (Gl sols s 5l Ol JgSge S5 a5
“Negative _aie B> 5 oyl i 0l 0 (V+)
sduoy (el 4 095 o sl oS 5 il 5|, Removal”
aiS zgo3— oluS 5 ab la> L, de-conjugation
2 Varo oJg,Sle slocSign 6l .(YF V) 55 5 oo
gl god BA> Lol jebas LB Jolais slaails asai
51 GBI sy aS Al S lgie gouaite Sl alllas
5 —Ae 31 Jahite Jleb o) il 5 ol Sle slacSien
35 pol> addllas ;o (YA XA YY) casl ooy o oo FF

e oMl Sl o (renalog 23T 5 ralog ) il
loSignr (51 0l sl mles )0 45 952 (639,9 AL |
sauds 4 bgy e Ailgh co 4 del C sy e Bl sy
Bi> 3o, (5 lwl —JUT ;o .a—sl de-conjugation
arg bl a8 L 0 jho releg 23T 5 Grmlog )
g2 4l als OSB3 )0 L & cale Sl
sonlin Bdm IS adly yo 5 05 anily ildl clals asl

20,55
et 5l (S it b8 OMSL (o (55, i
B Lwlul g wps co plais] sg5 4 1) laads Sl i
B! (So3slsm anial al® )0 adgSle sloSgn
e ialST U gsl> a8 laanld s ol s
2 (AYO) (bLS| asls ahas 1 Sgzge wul b 4 4 B
Mol & S ( Sy paen ile ploj Gog S SYsle Jdo
oy £ (i rmlog 5051 5 rlag )l 310
Suarez | , sgde (V) 35 ,.5 o |3 de-conjugation
g Olog )l 45 00,8 ()58 VeV Jlow o ol e
S i 20 )3 e 5l e U (65150 59551, 50 g 525
(ANOXIC) ()5S cyg0u 45T, 40 aS > ,0 s o
2 s ee St pts SLaS 5 ol 5l (08 Sl e
5 anlllas 8,90 sl SSgn il B> S0 Jyo
Jbb o Slodol 035 DS dbas Gilises slooy) 3

sl 438,518 (o) 32 990


https://ijhe.tums.ac.ir/article-1-6103-fa.html

e NS Jgliio & aphas oS

Oy, Slallloo jo Jed podd b OMOL abuai wglico gdassl 8 jo Bud b Siisw G"’T RS b -0 Jou=

Sogm K Mol adai auld  (SRT) joy 4 o ko by (HRT)csbo 4 (Sdgyund wibo oy (wo)yd) Bdo alhl5 gl

+ Jolae Jlad o
ol yad 45 (ygel il S VY0 1 AF (D)
el oSl gSae ol
Jslae Jled oy —_— Yoo (V)
Jshize Jlad oz VIO VYO aq* (V)
SlpSeS sl lisilye o \0 AR oS Bis s (YA)
(A°0)
138/ S 3l /5]
olsel S 5 il = 1 VY oS Bl s (YA
(A°0)
Jglace Jlsd o Yo Ve (vf)
Lo Y5+ LialeST JUIS
o e alst VI \Y (v9)
AL Gsaeas 5 456 UV
2olsn 55 G (60,15 A4 (fY)
e sl o5y s 08 AY (fv)
099381+ Jshae Jlsb (2
abas 0 oled GloS 3 G (G0 -YA (£Y)
s
35l apia + Jleb oy £ oI ¥ (1)
ol dhas + Jlsb 0,2 s 1 of (1)
i) 48 by dhal
T % FIV Py (fv)
(utrient  SG5605
Jshize Jlad oz Yo V¢ vs (v2)
Lo U+ LialaST JUIS
S o Jhy ¢ AT Vi Wy - (va)
AL Geaeas s 4 UV
Jolaze Jleb oy \EIO VYO aq* (¥Y)
Jbs o s ) AAIY (¥9)
03 S aolsa \Y YA N (v9)
osias wles
Ssls L5' 2 ore ¥ 5 (Y’\‘)
oz
osias wles
Rl Slaesians 1 \ 5¥ (vf)
oz
Jshie Jlad o Yo Ve Yo (*f)
Lo U5+ LialesT U
oS ylig s i+ el Vi WY 'z (v¥)
TS L Gskeas g agiUV
2olen 155 Cnd (50,5 -OAY (vf)
&Sl 55y G (60,05 aA (Y’\c)
O35l + Jglaze Jlud (o
aaai 0 ol OloS 5 G (69,05 INg (Y’f)
4l
il apaai— Jlas oy £ oIy Y (f7)
5l aphai— Jlsb oy 2 1 A (1)

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

o Al
1P9Y il /ogas 0lads /mas ]l 093 /%ﬁ J
;

YYY Ol buzo Cuiblags ale ozl g jy ole solibiad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

OlyRe 9 (250 by,

iy, Sl 4o Jlzd 2 b OO dniuail wiglive (glausy]yd 0 Bub S gu 5T Bis 1,5 -0 Jgus anll

Saigm Wl Mol ashai wul (SRT) 354 o wibe oy (HRT) el 40 (Slgyind wilo oy (wopd) B> o)l malio
i) axb by dpi
o % sIV Yo (YY)
(utrient  Ss5e)90
Musﬂ)l VY0 J— YA/Q (T c‘)
#lgp 55y G 028 =I? (Y¥)
‘_g)L:.I.ﬁl Q;V S ‘_goﬁ)lf 74 (\c\“)
— logy)l Al asiai— b o ¥ o =90 (tv)
H,O a5l adai— Jld o2 5 1 -VA (¥v)
(i) d2b ey i
o % 51V Y (¥Y)
(nutrient L_,’Si 5909w
+ Jalate Jlad oy
ol ot 4y ygnsl y2liBg oo VIO " oots drals S (%+)
ogSRe o
Jolaze Jlad oy VIO VY10 -ya* (V)

ol 00503 dwloa | Bl s )3 (29,5 5 (95,9 <dale sl eslatul b osins o3 1) cogs 00l aloee adlllas ;o Bi> wsjo *

O LAYAY Jlo o ol CudsS 55 0 Sy Lansms 00Siingh:
S pole oS5 Cylam L aS Esd AT Y-FFYYYY

ool 0als 1yl lhes ileyo (sblags wleas 4

References

1. Liu X, Lee J, Ji K, Takeda S, Choi K. Potentials and
mechanisms of genotoxicity of six pharmaceuticals
frequently detected in freshwater environment. Toxi-
cology Letters. 2012;211(1):70-76.

2. Huerta B, Rodriguez-Mozaz S, Barcel6 D. Phar-
maceuticals in biota in the aquatic environment:
analytical methods and environmental implica-
tions. Analytical and Bioanalytical
2012;404(9):2611-24.

3. Lopez-Serna R, Pérez S, Ginebreda A, Petrovi¢

Chemistry.

M, Barcel6 D. Fully automated determination of 74
pharmaceuticals in environmental and waste waters
by online solid phase extraction—liquid chromatog-
raphy-electrospray—tandem mass spectrometry. Ta-
lanta. 2010;83(2):410-24.

4. Carvalho IT, Santos L. Antibiotics in the aquatic en-
vironments: a review of the European scenario. En-
vironment International. 2016;94:736-57.

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

YYYy

S1093 9 ,SLS
3 syt Olge b aal (b 5l 25y Jol allia oyl
5 0l = ol @l jo LacsSign (il Jlade o i g
~gn 6535 ghaie )3 il e Cunj Shas Jbj )|

5. Hernando MD, Mezcua M, Fernandez-Alba AR,
Barceld D. Environmental risk assessment of phar-
maceutical residues in wastewater effluents, surface
waters and sediments. Talanta. 2006;69(2):334-42.

6.Gao L, ShiY, Li W, Niu H, Liu J, Cai Y. Occurrence
of antibiotics in eight sewage treatment plants in Bei-
jing, China. Chemosphere. 2012;86(6):665-71.

7. Kim S-C, Carlson K. Quantification of human and
veterinary antibiotics in water and sediment us-
ing SPE/LC/MS/MS. Analytical and Bioanalytical
Chemistry. 2007;387(4):1301-15.

8. Al Aukidy M, Verlicchi P, Voulvoulis N. A frame-
work for the assessment of the environmental risk
posed by pharmaceuticals originating from hospi-
tal effluents. Science of The Total Environment.
2014;493:54-64.

9. Al Aukidy M, Verlicchi P, Jelic A, Petrovic M, Bar-


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

celo D. Monitoring release of pharmaceutical com-
pounds: occurrence and environmental risk assess-
ment of two WWTP effluents and their receiving
bodies in the Po Valley, Italy. Science of The Total
Environment. 2012;438:15-25.

10. Rizzo L, Manaia C, Merlin C, Schwartz T, Dagot
C, Ploy M, et al. Urban wastewater treatment plants
as hotspots for antibiotic resistant bacteria and genes
spread into the environment: a review. Science of
The Total Environment. 2013;447:345-60.

11. Kinney CA, Furlong ET, Zaugg SD, Burkhardt
MR, Werner SL, Cahill JD, et al. Survey of organic
wastewater contaminants in biosolids destined for
land application. Environmental Science & Technol-
ogy. 2006;40(23):7207-15.

12. Kinney CA, Furlong ET, Werner SL, Cahill JD.
Presence and distribution of wastewater-derived
pharmaceuticals in soil irrigated with reclaimed
water. Environmental Toxicology and Chemistry.
2006;25(2):317-26.

13. Collado N, Rodriguez-Mozaz S, Gros M, Rubirola
A, Barceld D, Comas J, et al. Pharmaceuticals occur-
rence in a WWTP with significant industrial contri-
bution and its input into the river system. Environ-
mental Pollution. 2014;185:202-12.

14. O>Flaherty E, Cummins E. Antibiotic resistance
in surface water ecosystems: presence in the aquatic
environment, prevention strategies, and risk assess-
ment. Human and Ecological Risk Assessment: An
International Journal. 2017;23(2):299-322.

15. Phillips PJ, Schubert C, Argue D, Fisher I, Fur-
long ET, Foreman W, et al. Concentrations of hor-
mones, pharmaceuticals and other micropollutants
in groundwater affected by septic systems in New
England and New York. Science of The Total Envi-
ronment. 2015;512:43-54.

16. Boy-Roura M, Mas-Pla J, Petrovic M, Gros M,
Soler D, Brusi D, et al. Towards the understanding of
antibiotic occurrence and transport in groundwater:
Findings from the Baix Fluvia alluvial aquifer (NE
Catalonia, Spain). Science of The Total Environ-
ment. 2018;612:1387-406.

17. Kim S-C, Carlson K. LC-MS2 for quantifying
trace amounts of pharmaceutical compounds in soil
and sediment matrices. TrAC Trends in Analytical

e NS Jglto S aniias 21,8

Chemistry. 2005;24(7):635-44.

18. Kim SD, Cho J, Kim IS, Vanderford BJ, Snyder
SA. Occurrence and removal of pharmaceuticals
and endocrine disruptors in South Korean sur-
face, drinking, and waste waters. Water Research.
2007;41(5):1013-21.

19. Padhye LP, Yao H, Kungyu FT, Huang C-H. Year-
long evaluation on the occurrence and fate of phar-
maceuticals, personal care products, and endocrine
disrupting chemicals in an urban drinking water
treatment plant. Water Research. 2014;51:266-76.

20. Le-Minh N, Khan S, Drewes J, Stuetz R. Fate of
antibiotics during municipal water recycling treat-
ment processes. Water Research. 2010;44(15):4295-
323.

21. AWWA. Water Quality and Treatment: A Hand-
book on Drinking Water. New York: McGraw-Hill;
2011.

22. Kazner C. TECHNEAU: Safe Drinking Water
from Source to Tap. London: IWA Publishing; 2009.

23. European Union. Directive 2013/39/EU of the
European Parliament and of the Council of 12 Au-
gust 2013 amending Directives 2000/60/EC and
2008/105/EC as regards priority substances in the
field of water policy. Brussels: European Union;
2013 [cited 2018 Jul 22]. Available from: http://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CE
LEX:32013L0039&from=EN.

24. Gros M, Rodriguez-Mozaz S, Barcel6 D. Rapid
analysis of multiclass antibiotic residues and some of
their metabolites in hospital, urban wastewater and
river water by ultra-high-performance liquid chro-
matography coupled to quadrupole-linear ion trap
tandem mass spectrometry. Journal of Chromatogra-
phy A. 2013;1292:173-88.

25. Mirzaei R, Yunesian M, Nasseri S, Gholami M,
Jalilzadeh E, Shoeibi S, et al. An optimized SPE-
LC-MS/MS method for antibiotics residue analysis
in ground, surface and treated water samples by re-
sponse surface methodology- central composite de-
sign. Journal of Environmental Health Science and
Engineering. 2017;15:21.

26. Mirzaei R, Yunesian M, Nasseri S, Gholami M,
Jalilzadeh E, Shoeibi S, et al. Occurrence and fate of
most prescribed antibiotics in different water envi-

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

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


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

OlyRe 9 (250 by,

ronments of Tehran, Iran. Science of The Total Envi-
ronment. 2018;619-620:446-59.

27. Englert B. Method 1694: pharmaceuticals and per-
sonal care products in water, soil, sediment, and bio-
solids by HPLC/MS/MS. Washington DC: United
States Environmental Protection Agency; 2007.

28. Yan Q, Gao X, Chen Y-P, Peng X-Y, Zhang Y-X,
Gan X-M, et al. Occurrence, fate and ecotoxico-
logical assessment of pharmaceutically active com-
pounds in wastewater and sludge from wastewater
treatment plants in Chongqing, the Three Gorges
Reservoir Area. Science of The Total Environment.
2014;470-471:618-30.

29. Zhou L-J, Ying G-G, Liu S, Zhao J-L, Yang B,
Chen Z-F, et al. Occurrence and fate of eleven class-
es of antibiotics in two typical wastewater treatment
plants in South China. Science of The Total Environ-
ment. 2013;452:365-76.

30. Gulkowska A, Leung HW, So MK, Taniyasu S,
Yamashita N, Yeung LW, et al. Removal of antibiot-
ics from wastewater by sewage treatment facilities in
Hong Kong and Shenzhen, China. Water Research.
2008;42(1):395-403.

31. Junker T, Alexy R, Knacker T, Kiimmerer K. Bio-
degradability of 14C-labeled antibiotics in a modi-
fied laboratory scale sewage treatment plant at envi-
ronmentally relevant concentrations. Environmental
Science & Technology. 2006;40(1):318-24.

32. Lindberg RH, Wennberg P, Johansson MI, Tysklind
M, Andersson BA. Screening of human antibiotic
substances and determination of weekly mass flows
in five sewage treatment plants in Sweden. Environ-
mental Science & Technology. 2005;39(10):3421-29.

33. Kiimmerer K, Al-Ahmad A, Mersch-Sundermann
V. Biodegradability of some antibiotics, elimination
of the genotoxicity and affection of wastewater bac-
teria in a simple test. Chemosphere. 2000;40(7):701-
10.

34. Batt AL, Kim S, Aga DS. Comparison of the oc-
currence of antibiotics in four full-scale wastewater
treatment plants with varying designs and opera-
tions. Chemosphere. 2007;68(3):428-35.

35. Zorita S, Martensson L, Mathiasson L. Occurrence
and removal of pharmaceuticals in a municipal sew-
age treatment system in the south of Sweden. Science

: 19V july /pgas 6 jlasis /s jL 695
. 2 3 SLLNL]

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

YYo

of The Total Environment. 2009;407(8):2760-70.

36. Golet EM, Xifra I, Siegrist H, Alder AC, Giger W.
Environmental exposure assessment of fluoroquino-
lone antibacterial agents from sewage to soil. Environ-
mental Science & Technology. 2003;37(15):3243-49.

37.Gobel A, McArdell CS, Suter MJ-F, Giger W. Trace
determination of macrolide and sulfonamide antimi-
crobials, a human sulfonamide metabolite, and trim-
ethoprim in wastewater using liquid chromatography
coupled to electrospray tandem mass spectrometry.
Analytical Chemistry. 2004;76(16):4756-64.

38. Clara M, Strenn B, Gans O, Martinez E, Kreuzinger
N, Kroiss H. Removal of selected pharmaceuticals,
fragrances and endocrine disrupting compounds in
a membrane bioreactor and conventional wastewater
treatment plants. Water Research. 2005;39(19):4797-
807.

39. Gobel A, McArdell CS, Joss A, Siegrist H, Giger W.
Fate of sulfonamides, macrolides, and trimethoprim
in different wastewater treatment technologies. Sci-
ence of The Total Environment. 2007;372(2):361-71.

40. Watkinson A, Murby E, Costanzo S. Removal of
antibiotics in conventional and advanced wastewa-
ter treatment: implications for environmental dis-
charge and wastewater recycling. Water Research.
2007;41(18):4164-76.

41. Zuccato E, Castiglioni S, Bagnati R, Melis M,
Fanelli R. Source, occurrence and fate of antibiotics
in the Italian aquatic environment. Journal of Haz-
ardous Materials. 2010;179(1):1042-48.

42. Watkinson A, Murby E, Kolpin D, Costanzo S.
The occurrence of antibiotics in an urban watershed:
from wastewater to drinking water. Science of The
Total Environment. 2009;407(8):2711-23.

43. Guerra P, Kim M, Shah A, Alaece M, Smyth S.
Occurrence and fate of antibiotic, analgesic/anti-
inflammatory, and antifungal compounds in five
wastewater treatment processes. Science of The To-
tal Environment. 2014;473:235-43.


https://ijhe.tums.ac.ir/article-1-6103-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2022-01-23 ]

Iran. J. Health & Environ., 2018, Vol. 11, No. 3

0

$

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

G

HEALTH AND ENVIRONMENT

i wewel gy
7
»\
%,
%
g (AEH)

Original Article

i, R
0 SN
" of Environ®™®

The efficiency of the conventional wastewater treatment plant in antibiotics
removal and the determination of their concentration in Ekbatan and Southern
Tehran wastewater treatment plants: a case report

R Mirzaei', M Yunesian***, AR Mesdaghinia'?, S Nasseri'?, M Gholami*, E Jalilzadeh®, Sh Shoeibi

1- Center for Water Quality Research (CWQR), Institute for Environmental Research (IER), Tehran University of
Medical Sciences, Tehran, Iran

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

3- Department of Research Methodology and Data Analysis, Institute for Environmental Research, Tehran University
of Medical Sciences, Tehran, Iran

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

5- Water and Wastewater Company, Department of Water and Wastewater Quality Control Laboratory, Tehran, Iran

6- Food and Drug Reference Control Laboratories Center, Food and Drug Organization, Ministry of Health and Medical
Education, Tehran, Iran

ARTICLE INFORMATION:

Received: 9 July 2018
Revised: 27 August 2018
Accepted: 1 September 2018
Published: 19 December 2018

ABSTRACT

Background and Objective: Antibiotics are a group of emerging contaminants
in the aquatic environment. Antibiotic residues threaten the human health and
ecosystem in the low concentrations found in the environment. Hence, the present
work has been conducted to investigate the occurrence and removal efficiency
of most prescribed antibiotics including amoxicillin, penicillin, cefixime,
cephalexin, ciprofloxacin, erythromycin and azithromycin detected in two urban
wastewater treatment plants (WWTPs) in Tehran.

Materials and Methods: The present work is an applied research based on
USEPA method no. 1694, to investigate pharmaceuticals residues in water by
HPLC/MS/MS in year 2016. The differences between target antibiotics residues
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were investigated statistically. After the calculation of the removal efficiencies,
the normality of the data was assessed. Then, parametric and non-parametric tests
were used to compare the removal efficiencies in both WWTPs.

Results: There was not a significant difference between the influent and effluent
concentrations of cefixime and azithromycin (in Ekbatan WWTP) and cefixime
(in southern Tehran WWTP). There is a significant difference between the
removal efficiencies of cephalexin (p=0.005) and erythromycin (p=0.002) in two
WWTPs. The Highest median removal efficiencies were observed for cephalexin
94.41 and 99.47 in Ekbatan WWTP and southern Tehran WWTP, respectively.
Conclusion: In addition to the type of treatment processes, it is physicochemical
properties of the selected compound has a significant influence on removal
efficiencies.
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