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Figure 1: GC-MS/MS chromatogram of 18 POPs in MRM mode
1: HCB, 2: PCB 28, 3: PCB 52, 4: PCB 101, Y -Chlordane, o,p’-DDE, 5: o -Chlordane, o -Endosulfan, 6: p,p’-DDE, 7:
Dieldrin, 8: PCB 118, 9: p-Endosulfan, 10: o,p’-DDT, 11: PCB 138, 12: p,p’-DDT, 13: PCB 153, 14: Methoxychlor, 15:

PCB 180

EU, 2017, o awslie Lol apslosl VIVAVY o £FF o Lo
644; EU, SANTE, 2017, 11813; Chandran and
«(Singh, 2007)

s 35 POPs  sgou ailjgy cdlyo (yljme (umesd
ol rd

o3le Bras (lime o (ol Glie 4 pa p2 2Bl e
5 plolid 5l G Gaizs cpl 5o oyl (K Hlai 0590 plde
30 3gzge dsdllas 0,50 b ‘.5]—‘ LgL:zm..\;.Q/—l Sade (yuss
OS5 A b pges Gal alis; Cdlys bawgte Glie oo
sludss Oladss gl 59, j0 ple )5 F ail s .5l
Bl sp iy sl pSels B olaasl by OYVA
L .(FAO ,2002; WHO, FSF/FOS, 2011) 6o ,5 arle
oo sae S 5, S Jsb 5 ST 04 K Kl 25
3550 5lal JT sl VT ailjg, el o 1Sl iS B yae
sl o 039 PSS o sl 4 ele Brae Bkl asllls
(¥ J508) ol dslns ¥ Jge,8 3illae

VOV

Lglwo Ve ML Jlode ale 5l la Ul Ll gl 5l co
5 ouds sl O] V) Sl b lieg ST 60 /0550 s>
MWOK&A&\)L&?U)‘)KL’)&J&M <10 ‘1,.7L>L:
o)lgjé 9 A aslsl UT L QLS‘B)-" Y mL )‘M.A B -..\Jé)f
al, ol 5hyee pL jlode ays )8 Sis /0 ML x> G
GC- o&iws a4V PL Jlade ¢ o Jaue GC-MS  JLs
(et 5 (AP 3905 (e B ey 25 52,5 MS
Ol 5 o9y Como jshate 4 CBLL (e (izen 5 jlade
o cdale o8 il (g, (60,0 Al I o
awle 5l ooliiwl b baaiges j0 39240 (slaoan¥T 51
S ) g Hlode s 00Vl o S 5 gehaws e s
o bas ol o ol ools,l,8 g abgye P R W
odel s polie el Canay b BT o lastiw] yguml S
odilendl chale ailxe cym Sl AL lee 4
S b eolatul Bdiged ;0 dg>50 )"'\:{L.f. 6.” ‘_;Lmod.’..ly}
Jolo 5l Ll 0,90y waYl e polie Qo)ei Cwdo

W Cl,.’;v.w:'" |r:|)§9.:Lo3)5
alor 3l Gl Glo iz o ks 005 ange 5 om
g gl Ghgy 5 o e b g 3 (ST leg S
e )liel SS9 p elel p (g (o8 Ll (sileals
Jeslljgiws )5 09250 slayial,lh L g ol plxl SANTE


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.2.6.6
https://isfj.ir/article-1-2270-en.html

[ Downloaded from isfj.ir on 2025-07-04 ]

[ DOR: 20.1001.1.10261354.1399.29.2.6.6 ]

e BT s S (6uSIS 5 gaien e OlSer 5 by
(o2gll yud digad olaat x MY jladio i ae) (ng/g) (Sosll o
Lo digai slaes T Jges?
(o olo ;3 (Fosll e x (7 glday) ol il y00) = (ngfkg bw/day) il o3
(Fokg ) b3 S s Sl
50 b S 18 BT 050 pols uiod 0 sdd (eSS e el

S 3 S Djge @ &SSP dge Sy,
Y Jgz 50 odel Canay bl ol U1 Jsgome slodigad
P.p -DDT & by o Sogll e oy yiin sl o0y &l
el cawds VY NG/G (Wet weight) ww . Silee lade b
555l polis L p,p-DDE 4 Dieldrin psew uizen
o Sl 50 Ve NO/g WwWo VYT nglg ww s
30 adllae 5,90 sldoaVT sl ey asls )3 ‘_jo}lT
asle OloS 5 opl 5l (B 0 jsam camolis ale slodiges
. 0,p-DDT. o,p’-DDE ,a-Chlordane, Y-Chlordane
Ao diges ;0 odel Cewds polie aS 59 PCB-YA 4 HCB
Gezen Sy (LOQ) (g, ke s 099> 51 Somly
(Estimated daily intake) «ljs, cdb,s wess olime
ng/kg bw/day 5 & s &b 0,3 S sl paems oy

(Y Jgoz) 05,5 dlowe o/« oY =+ /8

b SKbles olKiws 4 b labisl G,5 5l Jolb mls
SYolas w5 sl (oo ol pdST lo ciie (y0s
AN aels o (P ) Sarod cuyd 5 >
MY NGIG 5 Jlade (ptd 0> g Laudedd o> owl Casdy
5 8Lk Gliee Sle g auls ¥ - YO NG/ 5 /7 —
SVVA o3l 0 oyt ooyl mhaw O 3 by, 503y,
oY) Loyl apobsl Jarllysiws b gllae susys VYT
s ( PCBs ¢y awoys V1Y 4 OCPS cys> ooy
Gllae oy VFIWVA oL o Sl oo Sl
23,5 G3E (deye Vol 2eS) L)l asll Jasllygis
e (EU, 2017, 644; EU, SANTE, 2017, 11813)
(Y Jgoz) 05,5 dwlre 3o )0 YIVY-Y AN g,y Conlad

Ol 513k gk 31 o (5591 2a2r (s Aigai 5T
L ol s sleelRis b 5l ol (s slanr (Lo aiged VT

(Y PCBs g WOCPS) jlasly JT ouss¥T 1A 40 Carhad pue g oo «odd «jlailo i o> o sl oo ¥ Jgu
Table 2: Performance characteristics of the method for analysis of 18 POPs (OCPs and PCBs) in fish

b R e o 2 s e e td'w b dlolee
(p5 rpS9L) (p 5 2 eSS (20,9) (209) IO

HCB \Ig o AY Y/ #INA DAL Y=¢/e¥V\X-+/++Q
a-Chlordane Yy Ve AO/Y £ A \AOA AT ¢ Y=o/ \AEX++/0 oY)
y-Chlordane \lid A VeAD VYA YV/5f -/348Y Y=o/e Qe /eYYY
Dieldrin Yy ). Ve o/h ENENY YA/S- -/49FA Y=o/o «¥VX-90) -7
o,p'-DDE \lid O Vev/A £ YA YV/AY +/244. Y=e/\N\X -+/cA-¥
p,p-DDE \Ig 0 VYA £ 0/ VV/-f /294~ Y =/V-YAX —+/- 50Y
0,p-DDT s ) B/A = V/F Y/NY -/340- Y=o /- #YX ++/Y004
p,p-DDT Yy \ Vea/v £ Y/ YV/4 N /4914 Y=/oAPVYX -+ /- VFD
o-Endosulfan AIY Yo Y/ £ YA YO/ - /2310 V=e/e e AX /20 0Y
R-Endosulfan AIY Yo AO/Y £ O/Y \ /00 -/2avY Y=o/e o SAX —¢ /4 AN
Methoxychlor YIY \E AY/Y £ VF/0 Ya/-A /2484 Y =+/-vYaYX -+ /\YOF
PCB 28 Q4 Y A EE/F MAY </A3YA Y=o/ofa¥X ¢/ V2
PCB 52 Nig ¥ AY/E £ YA o/VE -/234Y You/e0e#X —o/o¥ 0
PCB 101 4 Y A/d £ AN VPV </A9A- Y=o/sYMX-¢/sF:8
PCB 118 i Y INA= 740 \VE/8Y ALNA Y=o/-0F\X —+/- YOV
PCB 138 Q4 Y AY £VF/Y Ya/fy +/a48Y Y=o/¥V\X -/ - ¥F
PCB 153 Q4 Y 0/Y £ AD \V/-A +/244) Y=+/s0+VYX-+/-Y¥0
PCB 180 \lig o \Z =T A Y- /AN +/29FA Y=o/ $VAX =« /e Y

Vof


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.2.6.6
https://isfj.ir/article-1-2270-en.html

[ Downloaded from isfj.ir on 2025-07-04 ]

[ DOR: 20.1001.1.10261354.1399.29.2.6.6 ]

YbJLmJ.-/MJC_:“e.\JL..u

Oloel @ ale dlas

Jed (2 905 I pgoun a3 0390 (alo slo digas diljgy Bl 0 (SundS Gliwe 9 (ST o yd dilo (il polio ¥ Jgus

o digoi YE IS 10 axlllac 090 o5 My s

Table 3: Occurrence of OCPs and PCBs in fish samples from Tehran markets (Median, Mean, Incidence, EDI) (n=74)
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Abstract

Persistent organic pollutants are a wide group of toxic and dangerous compounds. These organic
compounds are chemically and physically stable even beams. In this study an analysis method for
simultaneous determination of 18 persistent organic pollutants including eleven Organochlorine
pesticides (OCPs): HCB, Dieldrin, Methoxychlor, a-, Y-Chlordane, a-, B-Endosulfan and o,p -DDE,
p.p -DDE, o,p’-DDT, p,p’-DDT and seven indicator Polychlonitated biphenyls (PCBs); IUPAC nos.:
28,52,101,118,138,153,180 congeners were determined in Rainbow trout by GC-MS/MS in MRM
monitoring mode and LLE extraction. The validation results showed the calibration curves over the
concentration range of 0.1-30 ng/mL for PCBs and 0.5-150 ng/mL for OCPs were linear and
coefficient of determination (r’) ranged between 0.990-0.999. The LODs and LOQs for POPs studied
were between 0.6-8.3 and 2-25 ng/g, respectively. The average recoveries obtained for analytes in five
different spiked levels (1-10 ng/g for PCBs and 5 times for OCPs) were in the range of 73%-112%.
The relative standard deviations of POPs in fish were in the range of 1.4-17.9% for all of the
concentration levels. The ranges of uncertainty were reported between 2.77%-30.88%. The results
indicated the presence of organochlorine pesticides in trout samples and the highest level of
contamination was related to p,p -DDT with average values of 113 ng/g ww (wet weight). Dieldrin
and p,p -DDE were among the next level of contamination with mean values of 13.3 and 10 ng/g ww,
respectively. Study of other OCPs in the trout samples indicated the presence of a-, Y-Chlordane, o,p -
DDE, o,p’-DDT and HCB in which the amount were lower than the limit of quantitation (LOQ) of the
method. OCPs residues were lower than maximum residue levels set by European Council Directives,
SANTE (2017) No0.11813. Also, the study of PCBs in trout samples indicated the presence of only
PCB 28 and its amount was lower than maximum residue levels set by European Commission
Regulation (EU) (2017) No.644.
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