[ Downloaded from nsft.sbmu.ac.ir on 2026-06-11 ]

alnl 2188 gluo g 41d8 pole aloo
95-104 wlxiwo 1395 ol;i.m.gl.? 2 o ylots ‘ﬂ""’)l-’ Jle

O (o S 50 YLD Jui g (69 9 WYLS ko (60 &yl
YL 5 Ll by Bg,b 50

54 . .4 3 . 2 . 1
5GM%M‘){;‘@[;L,MUQ}‘oél}]gj&gb‘ol)@%wﬁ}ctWQ‘?M

Il (B sl s (S pole oSl Wi saSasls g grtile Slinisd dieS ( olié mlio g pole o )| Lulis s -1
Ol o8 ol ST 528 (K3 ol oSS w5 00 6 o 5 pole 038 JLtils -2

Ol eyt lul,dT s oKadls (65,5LiS saSisls ( LIaE wlio g psle 09,5 ples oliwl -3

Ol ooyl il (S35 pole oSl wgls 5 158 S5 aye oSty Lol -4

Ol ol Gl (S psle KAl (g3lug o ouSasls (uSgmmsla b o5 )5 Jleils | Jshuo odiunysi -5
ghyousefi@sums.ac.ir : S.sg xSl cowy

94/10/16 : 3 pds ol 9417130 b ,o 0,6

oUuS>

3979 b ol B g (goidian Cao j0 Byl o 50,5, ;) (Poly ethylene terephthalate) PET <WLs 5 L3l Ly (dad g dilw
o Gl s 50 Slga ) oz a5 auS O lee Ls{l;\b oole J2ls &y el S [y JLS L 10 85250 DLLS 5 cwlin 6&;}35
205 oo (o 3 (S 590

LeVs & mls (e 0le 2 g aian 2 159, 2 slarle; s 42°C 525 A slales |5 5 0i argd M (6 ) o aiges 27 [asigy g Sgo
Air assisted liquid 1o L ool SaS mle molo gl 5l 5,80 (o9, 41,55 4w b (GC-MS) 0,2 miwads =555 81T gilog S aliwgy
b (6 ySolail liquid micro extraction(AALLME)

DBP oW LSgmes ¢ (Di methyl phthalate) DMP oW hieso &yl e 25°C a0 4 5 Lo ialidl L laaidly
A2°C 45 Los 0,90 Liol33l b scdl iol33l ppbl49 /6 4 131/90 51 3 19/55 & 14176 5l s 5 @ pgo 59, ,o (Di butyl phthalate)

30 iy 4 DBP g DMP & >lgs pgo olo slozil jo wcaled jo .l il Koo ppb 2914 45162 o 4 cui a4 Oyzles e
52 UT MQIT? 5 IS & rlgge ey ppb 25817 5 2011 1 19377 4 64/50 A9/45 3816 a 51,5 sl a5 42 525 4 sl

Ol &S ol las glaus Gg,b o Oimlae 6pSoslal imres caiiis caslio O (6,100 (sl PET g b 15 g did
Sl Syion o il 1ol NS Sl 53 g ol 51 50 S e (065 T 53 1y OIS sl Slise o5 S
S oolatwl (glaias Bg b b 3 S5y Sl Guiz 5l 56 31 drel> cudls slas

(PET) w¥Lid 5 ool b « oD o¥ld Lo gr (60 «Vd ko (60 o2 loe 1ol U319

(5 oS ol Hspew e a5 (1) el i
s LaslE ly o calio (Fusjlosl ( Sousls pas wcodlad
S A JOM PRI NI IO I RO AL JORTER
5JRosa damascene Mill _ole o5 Ly (guoxe J5°
gl cn £ J5 e adg 6l WS (S ee
g yo ol Ly el gy alpsgas (4l jlac) il
Ol (St (S 53 el loy5iS 50 O wdgs b

&8, olacl Cogdy (B punile,y oo, Loy gl O

AN ©

«OHo9= |)‘9_f 9 @Lﬁ)a ‘_’919_> cde a4 oll,sl )‘ 6)LMM
sl Oy Szl sl canliol b 5 (55l
Sy 3o )lSS 5 (ol siodly) WoasSe s Ja 1o oo
38 dgetp el el 5 9,5 D90 L] 05)0 & Slidye
BCCL S PON 1 R UE I O IR VI L W EPR YW

5oVl olesl L) PET Sewdl Gy, b

Bl pyata gondiu mlio ;0 Byb (p 5oyl


https://nsft.sbmu.ac.ir/article-1-1957-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-11 ]

e g e Sga dw [ VB Jbgr (65 9 VLB Lo (63 & oo 96

2012 Jluw ;0 0,5YL g wols |, (liquid micro extraction
5 ol glpe 5,See g, Su gl b Ladl 5 00l 8
Iy Lo sig, sl 4 bgspo o5Iis AALLME ol 4 5 oo
Sz 0 )0 (oSl o> (g, (nl S0 0,5 a e
Slas oSzl senl Pl lgie a0 JT Pl 51 ] S
(11) 05 o ooliwl soisS jisw >

o,y dss HLulis IS slelais g b 155 4 axgi b
Sly—e aiile s len 5 pas (olend Olge 5 1a)LST & > loe
So,b 05,0 a5 Sl Lilis 9,0 4 )l 005 6 5
I el oysm dlge (nl yzles g aSls o S1LSS )
S Lol 5l0ads ol il Jgams caodls 51 b 0,8
olKsws 5l e ks (Flame ionization detector ) FID ala_:
A oolaiwl LaYs Jlade s cg> GC-MS

Lvgy golge o

o5l L DBP s DMP (glas luliwl iassy ol sl 1910
(OW) Sy s (OW)]) Lo 558 5 sy 4 %99.9
sllS &5 15 Jgame HPLC ogase T s (5l
S8 ool 890 0, lailiwl sla Jolos as sly 5 (ILLS)
a5

So)l 5 188 gz e olKagles] p3 oS raghy Cal 5o IGhes
(1 Jss) as ooliiwl AALLME g, 5l ez 3 ploxsl w8
Sl b oSIE Sy Jols O3 5l i e 5zl (12)
o 235 3y ylslee 196 10 o b (g 5
W TS L mle (55l S pgane Sipw alowsay
40 . (high performance liquid chromatography) HPLC
pla B oa,S JB 5 n lolaio,ge O saiges ;o b
Slge g La)LSS wlghy 9 ol Lol M ples L 35,18
S C‘)""”"‘ ‘co; g_))>Le(e u_))lf J.>L> aQ aS l) od.;).f‘n)S
0055 oyl gy sl Tl 5 8z 080,05 (52
2 e A S Sals aibs 5 90 5000 ey b

G2y CC-MS olfiws &y oad (0dids p39)I5" 51 12 e
(11) o

USSP LI I N Y St SCSUR L - XS SOW - P
Syt g e (25 da it da o b gl cou pe O
(3) 48 o oolial

oole oLl Ly LU | 45 aS oo Jilows 51 5
5 it oslo it ;b 03t o 43,5 a5y an ety
e do Lo Sen o opl a5 b oo 00y p gdian
Sald 4 Sprles amd o0 ) i g 3985 WDyl D90
Lo LS5) Sl el jo ab, LSS gl L]
(8) 9255 (008 5 o og3dl
ol g9z ((Overall migration) OM 15" & >l 4.
P9 (D) il o 2t sole 4y gty ;I oo Jiiie
S 5 SO Js! (specific migration) SM o3 & > loe
(5) conl 21 oole 4 gy 3| Lastie
i ((Overall migration limit) OML S >l o>
03ls 4 0SB >les dlge Egeme slp D2l s a>
13l a0 Mg Ly ol of Gliee 5 abln Sl 5o (i
e e o sl 210mg L o138 eols 5l SolS 5
o5y D y2lee a5 1(6) ol glicolse gunai,
3o o> a2, (Specific migration limit) SML
el 138 4y 00isS Oyl Slge 1 (SO (gl haid Oyl
Broe > 85 8 ed (I8l 2l p 50 Jolge
Gk ) a8 (Jdsrd SLaS 5 50) (yz ol g
ool sy g mlaw (2ldé ool O (OH (slaog 5 jiol33l
=290 PH LialS 5 gonai s ools o 9 olie colo
(7 8) 25,5 o &yl Lial38l
slaghy, Lan¥lid gl sl gl iyl slagy,
gl 5,5 (b9, Lol sakoz jlaS o)l s92g (5UsS
45 ! (Solid phase micro extraction) SPME wsl> 38
2508 og,y (9) o gl 1997 JLs jo Pawliszyn lawgs
(Dispersive DLLME  _izo mole molo gl 5wl 9,500
ccly a5 {(10) <ol liquid-liquid micro extraction)
9 09b o0 P> Bran ganje falS g 280 (e il
(9) w2 12006 Jlo jo o)) Sen 5 (ol lawgs

Sy So ol 2010 Jw o o) Sen 4 Yiantzi

le— mle gl 5,500 o 4 wox gl il 5 S
Vortex-assisted liquid—) VALLME Cls 5 b ool S8


https://nsft.sbmu.ac.ir/article-1-1957-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-11 ]

97

1395 bl 2 o)led quadjl Jlo el (ol mlio 5 2355 pole oo

Syringe

Disperser and exivactant solvent  =---

Formation of the
cloudy solution Centrifugation

Agoueous sample

Conical tube

Sedi;temed phase

(15) osu mbo— mle glpenl 5,50 Jolye Gales 1 S

aids 2213 5,5 ooy JS) b )l ol sles 5o
(o9
Sl o evalin Sl 3 & (e slayalil
7 o 495 cpdy &b plxl (Selected ion monitoring)
EMV oSl oS i 5y, ,5b aids
ol 50 1y «csls 0954 3llae (Electron Multiplier voltage)
ol g Lo s g0 a5 eVl 5l Sy 4sSas oo
&ie g (MS quadruple) olad jle> coiSa e .ods
pelats 42,0 150 5 230 (55) iy @ oz i
DBP (gl oselcuwssdy (MV2) ) 4 o2 Comnd oyt -0
5y LT ke (sl Cg 45 555 163 DMP ¢l 5 149
Lo lasbinl slo Jolxo (3 52 JSo) cé 3 13 ooliul
501000 mg/ml cdale b sl Jolxe Jlgie 48,5 53,
5-1000 ppb cdale jo ,haie ol alwgas DBP jDMP

W90,5 ey Ol Sovie g 0l 3,55 GC-MS &y 5 4y

Abundance#223231: 1,2-Benzenedicarboxylic acid, dibutyl ester (CAS) $8 Butyl phthal
14

9000
8000
7000
6000
5000
4000
3000
2000

290
1000 410 s70

760 1040
ol a0 L 11501260

GC MS olws 59, » SFslegs laas

Agilent Technologies7890A, 5975c¢ inert MSD with )
Bup 3l Gegi onl o .as bl (triple-axis detector
%99.999 o4l L pada 55 4 split less > b oosS
00isS 31,5 Ceemd lood ol colaiul el I8 lgreas
A5 5 e 30 Jsb 4 HP-BMS (yse (5 5 290°C
2 olSslo e b W55l 6 L e ks 0125
saiaslis el ey ol Ol yiag ,Ses 0/25 cualses
S e 4l dw 100 Loy sles sy (dwell time)
O oles 4l .00 180°C 55,5 Joo slod oy a8 5
50°C sloo yo aids o e s lal 45 09 D yg0 ol
a8l 33l Lo aiBs 5 30°C ey b b (5,005
S b Lo @ids g0 5l m oww, 90°C 4 b
Siyde 9 s, 190°C & b il iolisl aads ,, 20°C

aido 4 g il )38 280°C @ asss , 10°C ey b

ate $3 DI-N-BUTYLPHTHALATE $3$ PX 104 $8 DIBUTYLPHTALATE $% DIBL
.

2050 2230
1

169.0 194.0 | 278.0

rrererfiete T T T RARABELERS an oy nes s T T T [T T T T T
iz 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280

VLS L9 60 sl GC-MS 3l saslcawoa, M/Z . 2 Jsis


https://nsft.sbmu.ac.ir/article-1-1957-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-11 ]

Olen g e dlga dw [ VB JSgs (63 9 VLS it (63 & yalpe 98

Abundance#105350: 1,2-Benzenedicarboxylic acid, dimethyl ester (CAS) $$ Methyl phthalate $$ DIMETHYL 0-PHTHALATE $8 NTM $$ MIPC $5 DMP $% Dimethyl
165.0

D000

2000

7000

5000

5000

4000

3000

2000

770
1000

104.0

1940

135.0 ‘

30 200 300 | 640 ||
R S I AT

mz—-= 10 20 30 40 50 60 70 &0 90

50.0 920
|
-

100

In
e

... | MO O N S -
110 120 130 140 150 160 170 180 190 200

VLS a6 (sl GC-MS 3l suslcawsa, M/Z . 3 s

alie ol loated G (M) wb 35 o5 /0001
039 1O SES Sl g ol LS glecn 53, 2l
Sy2lee oolo (e 5 0geh & (Feienys by L (M) o
1238 s el Bgpme (M) (S & 2le 4y 45 00,8
)
_m,-m,x1000 (1)
S
25 w3 5L S 58S 5L (59 1M
Ap &S e cwmp 23S e Bl B G5 M

M

33485 1ad alice s 5l e oxilesdl olge py> b !
awlodgy jgabge Joloce

S8 ol alie b wled o a5 (459e3) PET colue 1 S
By oS > 2 03l
badl e

s el Cews @y e 55 5l a8 s alola

5 saelcwsds b dolee Lol las 1) VL Sicen
5y =104053x + 616793 DBP (sl o,laibis] oo
55 DMP (gl el caws 4, 0/9788 ()] Sieod oo
y =52380x +535229 o504 s aols
&b awlxe R? =0/9994

Ol 3

w2 415 51 5ol 2 5 SV A N5 PH ez
bl o1 wline lgieas 020 5 %10 Joibl g4 90 42
&)y (Retention time) ls5b b wile slacyle; IS
(4 JSs) oS o ovaliv 4 IS ;0 |, DBP 4 DMP

S Sl Saez Jdo 4 (168 and) ci¥gen
slgnlel zle (ad Jed kB sln walie ol
(e a) (13 GlociVsars x5, b IS ©y2les
ool g gyl agalosl o laibisl gl i gam 098 o0 plxl
Slge sl (13) wiew 05,5 iz s olpl ol
Sy 095 oo ool 110 Jgsbl 51 pH>A5 L ST Slae
020 Joibl Joleo 51 (ISI conle b Gards 5 2l3é olse
Cole b (ST Sl Slge glp Guizmen 358 oo ooliiul
215 slga (gl 9 %3 Sl ol 51 (4/5>pH) oL gow!

g s oolitinl (ol és) 5l oy
o i 5o Ianl (S & p2lg (g F03Il ogad
s 98 L 098 St b ad aaldS (oven) ol o,
il T jo 1, IS &pples puiwlys o a5 PET Jb
Gloyls & ygon g o p 1y o7 51100 €m? g anils oo 5o
Gillae OIS PH s iz add 99 (59,8 509,50 )0 (S0
& (S g <ol 318 = 55 (1) (Lo 5957 sl b
5 ke 100 clply 0)ls (65O Ll 5 adlai
sy ) laased o9y 1,3 Srul apnl 9 %10 5l Joloes
095> 4o 30 JI a5 b 5155 sased 5 olen 4y
C olo 6 wlie sopais baylps) ai axslds 100°C (4l
Wl 1) ole B Job jo &yzlos Sllys a5 (oolge b (42°
oo Mgk SiS 5 (JbB glaadnd g wiS Ol
ol sl b as axalds 6llews (9,0 35,08 sloases
Sl JolS jsbar ()] cashy 5 wo S ol g <8l als
g ooled 5o (Sl slajly b oas ) (Jeloe as 0l

s boads aatld bos ate . SUsS cladasld el


https://nsft.sbmu.ac.ir/article-1-1957-en.html

1395 sl 2 oyes quadjl Jlo el (e mlio 5 4335 pole dloo

(PPB) YL oo g0 039 p2bae ol

(PPB) LS Ligs 550319 & 2l ol

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-11 ]

Abundance lon 149.00 (14870 to 149.70): 100 D\datams
600000 DMP
400000
200000/

N

o T T T T T T T T T T T T
Time-—> 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00
Abundance lon 163.00 (162.70 to 163.70): 100 .D\data.ms
600000
400000
200000 DBP
o] T T \/’LI T Ly T T T T T
Time—> 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00

DBP 3 DMP |, (Retention time) (s ls;b o)lo; .4 S

my @y Eey (M) 5 @y>loo

LS g P SN R P
pH> 415 L ST L1 dlge slp 5 @ j2len =
58/5534 — 58/5523 x1000=1/1mg/dn?
=
: - Hareas 4°C slos 0isS oo (5,0 Jlasy 4o S asile
(39 @ sl aigei 5 e oo Srlee 5eSke Ol 0l QLB Jr sles Sibles
UYL:‘BJ"':‘“’LS‘) °J"5 UPLQ“' L)‘)""“’ 5 J&“ 6,50)&)‘ ‘ (ppb) Q)L..L..A )b Caound > Lb}.o}.i}o c).lj

PH <4/5 L brogross] § IS atile (ol o13é Slge slp IS & j2lee =
56/2783 — 56/2806 x1000= 2/3mg/dm?

S

bome glod o 1, O BB 5 Gl e 0D

Lo cplply S o S5 1y o] Brae plfin 5 atslds

.I:E-//uflfw%ufv e 0 b bl o gles Kbl lgica 25°C
2 o el 40-45 °C sg0 slos (yleyiS o5 3blis
lrols 1o Lo (glod 3o daime blie oloped
Olsiea 42°Cisles cnlpls o) (o0 40°C 090 4y o 5
s Sl S slaplSe sles

VS Jiias o35 @ yrlen oliee DMP o9 & yrlan
sl canlie L5 IS o calides slas ¢ lasle; o

' N 5 5° VS 9253 039 Sy lee (lae ‘DBP o9 &yl
(393) SYF gl aigai g3l oo A.»..S‘SA soslie 6 L S ‘) e Lng) 5 LbuLc)

SV isnss s Syl Olime B S


https://nsft.sbmu.ac.ir/article-1-1957-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-11 ]

OSed g (e Sga dws [ YIS Jgr (65 9 VB ise (63 © o 100

soisS & >lge slacyis ((2011) Guart 4 (17) (2010)
5 glied of slag ks ;0 40°C glos 1o 55,10 51 oy
5 (filter) auYU cadg) ,das OF aias Ul 4 |, PET
5 Casajuana .(18) axuils by o (s3luwe ;a3 3l
6 cwlials byl a8 560,52l (2003) ), S
cobale ol el (30°C slos azan 10) O (los o
Benzyl butyl ) BBP oYLié | 5g by plas olacVlis
diethyl hexyl ) DEHP <YLz s ;5 Lslss o (phthalate
2 eV Jlade fuies (19) 048 o o1 o (phthalate
loc¥lid e 5l iy pl 20 PET ;o sud gonainy o
9 Bosnir 2007 Jlo ;0 .09 ddud 10 oddgabdin o ;o
—op e ¥ld &2 lae 55,1, PH ST ol LS
o LVl ccbile a s asels s LagT.(20)0ss 5
PHO L (onecsl 5l iy ol 5-40 PH =3 L o goriiss
LacVlss Lol S5 you dael (ol PH ool pl 1040 =
ol O sles el opiizs cpl Sladllas olul 095 oo
— 515 (o)) ) (e 5957 s Jsiliwl b ollas 45 OIS @ olge
b Sameo] 5l iyl wlgs oo coenl pH = 3/8
slales jo a8 ols ylis G ol 5l el Cawsdy gl
Sy 581 30 5 5 4°C > 942°C 325°C (s oy
odbind 059 &2 lis 3> 5| YL DMP oj5 & 12 lae
Oyl (Jg el 009 Lg,l agolsat g o jlasliwl olol Jawgs
o 260ppb) el DMP 5 415 5905 aSiul b DBP o3
L PO IS RE LW RCICS PO SRR BCIX oGP, 5
2lgs 0 42°C §25°C los jo ole 2 51 i (5,005 >
b 59y 45 (21) 5555 5) @l slagiegsy bl [5JSe
of9, (24) 35 5 (23) bsms08s, (22) s)los JelS
St 1) Szl lies 55 0 ol (25) (slw Sy
Sledbl anl o (2 Jgaz) ols oylis o lailiwl o> |
OhSen 5 (350 3 Budio ol )50S J3Is 50 snaliawsny
Syrlie p 1y i alin g by des 512013 Jlo yo a5
PET g, b ;0 oad g0t wu sLaggs ,o DEHP
8ylbwl a5l eSOyl (26 27) wis S (65505l
2 AS 03l B g peemy GRRoT 5o 352 (nl LSl 0os
Jolss a5 alool g VL la il & >le 1391 Lo
oYL Lsles (DNBP) oYLs Lig gplso DBP DMP
1, 595 DEHP 4 (DEHA) olol ) 5%a sl ss (DEP)

s 30 by 432 4 az g L igslel Julo g 4 3
i pll SPSS 19 15 8le 5 j0 45 Lassls (Jele g0)
s Jloel Sglie slales 13 a5 25 1, ame cnl oy oo
Sl ade ¢ g laeS glite glaglo) eizen
slagle; g Lales crm (5,00 ime glis coewl p<0/05
g Lod Gl L 20)l0 0529 & p2les (e 5o il
b Rl O 2le olea 50 2 50 ey RIF
4 POst hoC _oiiad (yg051 o5 Jgloiie 5l eolasl b puiman
5 oo Jlio Sl gm0 (e 5 (HSD) Tukey (S5 ol
Syl o 2 lgs 5Silie (e 45 o) a2 (ol @0 e
csodinn 5236 ey 9 Los ST oy 1515 3925 (6l ine
Wyl &l
WL TR

VL5 Lol L sl (S Oyl S lsbinl o
5yt 45 cewl (sabai s sools sl5l 4 10 mg/dm?
D9 Lialej] 8,90 PET (slas lay 10 oo 5 pSo5ll o190
Jolt (IS D2 len a5 Sl (pl 1 v Gl (090 VU e
lgo b W)Is (o5 550 a5 (g0lge (> elge pled 2l
9 ol 55 N G Sl 6,00 5 S (o0 g, &S
Caom 45 (ol o0le S B2l Glie 0y Sy lee
asle Glasl ol owlas plT 5 cad (San by s )ls YL
el omly ol sjlba) o g asl e 0,05 8h oS
PET Jlw 0aiiSp 5 olge 9 la,LS5 (10 o5 oy 52l
el saal 1 Jgas 1o el o0 yund bg ) asolows! laws
(14-16)

@ oV Bl 5ozl Jemily Glls oS5 1 Jgur

(15) sl Slse
(r:'g\flbg) WS Sl (rig;lltg) e
0/3 T KPS 18 ol S Lol 0
30 JsSlf o L] 15 NS S sl o
001 oy sles 001 NS Lo ss
15 sl o 75 S35 o

s oo e ¥Ls 5T 4o sdes oSt 5 S

sols 5Lles 2004 Jlo jo o)) Sen g Higuchi el Sogll
(Fomeo! 4o eas olwlis (DOP) wyLis LS| g oS
SIPET ags ;0 15 0092 65k adgs oz o Sogll 5l 56
OlHLSen g Cereti pzran 09 i oolaiwl oolo oyl


https://nsft.sbmu.ac.ir/article-1-1957-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-11 ]

101

1395 (it 2 o )lass omdjl Jo eslyl lié oo g 44335 psls alxo

i 5 8 ilsiy o S o (60455 Sy o350
S Sl L a ]y 095 Jeame

Ol 25 5 L alin glotegly ganeer b
5 Sl Lo Vs & o los o Jale o5 Lol 45 agd
29 4dsl &z lee 53 8l 5 OIS 0,8 sles
L Ghogim om0 00)l05 (0 b LSS (ol &2 len aes
19 IS oz slaolaj plas o 5 2l e il
835 Lo tagiy » sanl e @l cnl s 4l il
olgs
Vg iz 1 (Gl 5l Seadly o3re 5l eoliil slay
Slodn fzan 05 oolazwl (stainless steel) ¢, ;5555
laganai jl Glsi oo PET L (Sodly gl 5l onliul
ooliiwl glaiad By, bbb g Sysp0 b aVaur b Sl
aiile (gl sla Jodoo o anYais B9,k 10 0505
Seial U wles o 4y Slaas 58 5 sl Sl
OB WS B as 43 (29) w5100 am oosaiegl] 4 g s
uL_.d)c )l oola_uwl Syg—o o as 09_.\4‘5_.4 Loyl
5= 036 Jrol o5 aile PET g,k ;o oo (guiydinn
e 0sS solatwl 1) po3l sledS g 00,8 Cole, |
S (H7C asil) aly leo o O 05500 4poss
1 o lae Ol YL boles cnlinios ulul 5 15 Se
(30) amo oo Lialsil

GOy 9,0 OLF ol oy g Cudlad Con S
a5 gloyd 3, b assd 5l SHU gty Glg se il 7 ytae
LngLg)!cu‘ é&b Chand )0 sl aislas A_JPLerQ ‘_‘Lls 6‘)"‘
omizon (31) 5,5 slsu) el wlo b wles ,o a5 PET
> Loree b e @b ek I S3L dlaY (g
Sl PET (sl s ke 515 Coond 5 1) 0y (sl oo
5,5 osliiul (130l 6l b 51 olgs oo opdleas .(32)
Sl s =l s (Sl L eagy 0 o 45 (31)
ok gp b ale ol )l (33) wisl atsles 0SS pas
Slo—s (09— e a3 5l (Jad slajlows 0 e OS5I
AN slo b (o g il e 0aisST O 2l

PS o plicwl s (9938l olge 5 b yegise y>loe 5 (oDl

o o 0 PET g, b o oo o vdins sloged ]
3l i 50 (polais &2l e (B) Wo S )
10 4S (505,85 drazplal (2gh 04 o kil o (YL
Lo iSp, 5 5 JsSelS L3l agise & yzlee 2008 Lo
5(28) a5 S s3lwJoe 9 (s ,u5e;5ll |, DEHP 3 DEHA
S9) sl Sy pole oS iils jo a8 Feloul Lingh
Oyl 9gy s S ool Jslge aS ol lis wld e
0 Gend A olig oole g£45 5 o s (o) LSS
9 Lﬁ)L.i) ‘—’J>l—€(° 2013 JL..; L as JM‘)}J 9 ool)‘ﬁ.ﬁ
5 0B g naiws sla Saxess] o 1, PET slaocosSe
995 cmwlial 5 60l oo j 23,5 o5l PET G s
L ptosiy ol slocglis 51 (5o (15) g PET (sloske
Sk ;3 S 53,5 1 50 Oes g 00l 8 sl gl
U"_‘J 9 ‘_‘I;L)).x_.f 6‘)—’ ‘)._)) ] 099 5‘0 Oy (Y
il 8 an il Lols 5 40V 5l Samsec] 5o Loy, Se
9 Lg.b_.w‘ U" pH o= ).;.) w;_;‘ Oy90 4o ;)9.“;‘54 oslawl
Sosdl gosgn STy, e Jsle SO 095 cunl 46 ;5
Al 059 o1 9,5 el 4 5l aS b Lol 4yl
)90 5 995 (oo Tl (gemli sl 5 35l wsl,
057 w5 Wsd s 008l bS5 JS 355 2 (OIS 5 ol e
sw‘uﬁﬁmbww)ouiéujfﬁctféhﬁo
weis alol Els 0.5 1 Sl o)l g in Sogll Jlesl
3329 4 (29,50 S e Wiz (e ;0 Sldpe 351 50
S ik 100 T e 2l T (55, (29,500 olid 5 ool
oIl ok Gl 4 Sy les 09 plaxil Els (05 1 S
Db oo LSS Oyl wais Sl o5 (o9 Jule by oo
Gl ey Bae .l OMF 094y 9 LB e (gaul pH
3 O IR R N CEE TR SR SR ¥
5 AALLME 5, 4 DBP s DMP & 2ls oylsee (655
dzgin a5 15 len ;0 oald alld O valld sladiges
bl e LS5 2l o)l e oS o
o Loyir aied & palos oliee 1) el 0N (5,l0es
Gl aind o aS Sl ool ass e ol
A5 9y Sl e lis |y g lpe A8 e (a0
Jeds 0,5 0aalis DBP s DMP 5l s b5 &2 low
gy Jad) e Jad o Laid 1) O oS el ol jal

21 S T 5o oS e agd o5l & jgmas o5, U5


https://nsft.sbmu.ac.ir/article-1-1957-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-11 ]

OSed g (e Sga dws [ YIS Jgr (65 9 VB ise (63 © o 102

S 5wl
uLu.q‘ 65)0 9 LM: J),.S fozP cli..v.;Lo)T )l QK‘)“"‘“‘.’.}’
48 oy (Scbi pole ol tils (bjgel Ciglae g o)l
JLoS singes el 1) gy ool ol oISl 5 Lo aso
glo 5 psle 05,5 ) rimen sl (oo Jomy 1) (G508
o lstiwl oylol ¢ 5 s (Sih pade 4ds caSlisly olde
Sed (65,5laS eaSiils olie mlio g pole idu g 5l
4o 559 Ao ,ge 50 BT Gl p iz sliwl 059 4
= &)lF b diloras ik (pl plxl o 5, Kan gz

00,5

References

Ozlem K. Acetaldehyde migration from polyethylene
terephthalate bottles into carbonated beverages in Turkiye.
Iran J Nutr Sci Food Technol. 2008;43(2):333-8.

Ewender J, Franz R, Mauer A, Welle F. Determination of
the migration of acetaldehyde from PET bottles into non-
carbonated and carbonated mineral water. Dtsche Lebensm
Rundsch. 2003;99(6):215-21.

. Asemi Z, Shakeri H, Khajemansori G, Doulati MA,

Hossieni A. Determination of essence value of produced
and supplied rose-water in Kashan district in spring 2005.
Feyz J of Kash Univ of Med Sci. 2006;10(3).

Piotrowska B. Toxic components of food packaging
materials. CRC Press: Boca Raton, FL; 2005. 313-33.

Rosca ID, Vergnaud J-M .Approach for a testing system to
evaluate food safety with polymer packages. Polymer
Testing. 2006;25(4):532-43.

Ghanbarzadeh b, Rahimi I, Dehgannya J. Migration of
Phthalate ester from Polyethylene Terephthalate into a
Lemon juice simulant. Iran J Nutr Sci Food Technol. 2015.

Bach C, Dauchy X, Severin I, Munoz J-F, Etienne S,
Chagnon M-C. Effect of temperature on the release of
intentionally and non-intentionally added substances from
polyethylene terephthalate (PET) bottles into water:
Chemical analysis and potential toxicity. Food Chem.
2013;139(1-4):672-80.

Biscardi D, Monarca S, De Fusco R, Senatore F, Poli P,
Buschini A, et al. Evaluation of the migration of
mutagens/carcinogens from PET bottles into mineral water
by Tradescantia/micronuclei test, Comet assay on
leukocytes and GC/MS. Sci Tot Environ. 2003;302(1):101-
8.

Pawliszyn J. Solid phase microextraction: theory and
practice: John Wiley & Sons; 1997.

10. Vifias P, Campillo N, Lopez-Garcia |, Hernandez-Cordoba

M. Dispersive liquid-liquid microextraction in food
analysis. A critical review. Anal bioanal chem.
2014;406(8):2067-99.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

Poly ) PVC wul,JS yaling b 9 PET « (Poly styrene)
(34 35) axab e (vinylidene chloride

PET g, L as 358 (oo 505 4l (i (5 sk

L (Hy s cnlie OIS Dae GY5b (5,105 1
3l DaeolssS O PET By, b )0 (gotinn NS S a0
IS VLS 5 wlgol sl b ciodly & >lee Ll
& il oo Danily o Iy enlood Gy 005 B pan (sl
rlpb sl sl St Gon )3 olge ol (Salsl e

9 S (5, sl 05 S5 Jeil izl G5
05.\.: oolawl g_;)lf Lg.x.)w Lg‘).) 6|w - dﬁ)!o

Farajzadeh MA, Mogaddam MRA. Air-assisted liquid—
liquid microextraction method as a novel microextraction
technique; Application in extraction and preconcentration
of phthalate esters in aqueous sample followed by gas
chromatography—flame ionization detection. Analytica
Chimica Acta. 2012;728(0):31-8.

Vifas P, Campillo N, Pastor-Belda M, Oller A, Hernandez-
Cordoba M. Determination of phthalate esters in cleaning
and personal care products by dispersive liquid-liquid
microextraction and liquid chromatography—tandem mass
spectrometry. J Chromatogr A. 2015;1376(0):18-25.

Organization INS. Plastics - Materials and articles in
contact with foodstuffs - part3: Test methods for overall
migration into aqueous food simulants by total immersion.
2013(13737-3):20.

Commission E. Commission Regulation (EU) No. 10/2011
of 14 January 2011 on plastic materials and articles
intended to come into contact with food. Off J Eur Comm.
2011;50:1-89.

Ghanbarzadeh B, Pouresmail N. Migration of adiphate and
phthalate plasticizers from Polyethylene Terephthalate
bottles to mineral water tabriz: tabriz; 2013[in Persian].

Laboratory TE. 2011. Available from:
http://Awww.labexcell.com/wp.../PHTHALATE-LEVELS-
IN-BEVERAGES./

Ceretti E, Zani C, Zerbini I, Guzzella L, Scaglia M, Berna
V, et al. Comparative assessment of genotoxicity of
mineral water packed in polyethylene terephthalate (PET)
and glass bottles. Water Res. 2010;44(5):1462-70.

Guart A, Bono-Blay F, Borrell A, Lacorte S. Migration of
plasticizersphthalates, bisphenol A and alkylphenols from
plastic containers and evaluation of risk. Food Addit
Contaminants. 2011;28(5):676-85.

Casajuana N, Lacorte S. Presence and release of phthalic
esters and other endocrine disrupting compounds in
drinking water. Chromatographia. 2003;57(9-10):649-55.

Bosnir J ,Puntari¢ D, Gali¢ A, Skes I, Dijani¢ T, Klari¢ M,
et al. Migration of phthalates from plastic containers into


https://nsft.sbmu.ac.ir/article-1-1957-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-11 ]

103

1395 (it 2 o )lass omdjl Jo eslyl lié oo g 44335 psls alxo

21.

22.

23.

24.

25.

26.

27.

soft drinks and mineral water. Food Technol Biotechnol.
2007;45(1):91-5.

Moreira MA, André LC, Cardeal ZL. Analysis of Phthalate
Migration to Food Simulants in Plastic Containers during
Microwave Operations. Int j environ res public health.
2013;11(1):507-26.

Casajuana N, Lacorte S. New methodology for the
determination of phthalate esters, bisphenol A, bisphenol A
diglycidyl ether, and nonylphenol in commercial whole
milk samples. J Agric Food Chem. 2004;52(12):3702-7.

Cavaliere B, Macchione B, Sindona G, Tagarelli A.
Tandem mass spectrometry in food safety assessment: The
determination of phthalates in olive oil. J Chromatogr A.
2008;1205(1):137-43.

Feng Y-L, Zhu J, Sensenstein R. Development of a
headspace solid-phase microextraction method combined
with gas chromatography mass spectrometry for the
determination of phthalate esters in cow milk. Analytica
Chimica Acta. 2005;538(1):41-8.

Nanni N, Fiselier K, Grob K, Di Pasquale M, Fabrizi L,
Awreli P, et al. Contamination of vegetable oils marketed in
ltaly by phthalic acid esters. Food Control. 2011;
(2)22:209-14.

Farhoodi M, Emam-Djomeh Z, Ehsani MR, Oromiehie A.
Effect of environmental conditions on the migration of di
(2-ethylhexyl) phthalate from PET bottles into yogurt
drinks: influence of time, temperature, and food simulant.
Arabian J Sci Eng. 2008;33(2):279-87.

Farhoodi M, Rahmatzadeh B, Falah A, Soleimani M.
Migration of di (2-ethylhexyl) adipate plasticizer from PET
bottles into acidic food simulant: determination of diffusion
coefficients and activation energy of diffusion. J Nutr Sci
Food Technol. 2013;8(3):27-34.

28.

29.

30.

31.

32.

33.

34.

35.

Farhoodi M, Emam-Djomeh Z, Ehsani MR, Oromiehie A.
Migration of model contaminants (ethylene glycol, DEHA
and DEHP) from PET bottles into Iranian yogurt drink. e-
Polymers. 2008;37: 1-9.

Olafsson G, JAGerstad M, OSte R, WessléN B.
Delamination of Polyethylene and Aluminum Foil Layers
of Laminated Packaging Material by Acetic Acid. J Food
Sci. 1993;58(1):215-9.

Zaki Gl. Determination of phthalate esters in Egyptian
PET-bottled water investigated under different storage
conditions. Egypt: American University in Cairo. 2015

Bittner G. A polymeric material void of endocrine
disruptive chemicals comprising a monomer (ethylene or
propylene) wherein monomer is processed without additon
of other additive to form polyethylene or polypropylene;
use in baby bottles, baby toys. Google Patents; 2004.

Mejia-Garcia C, Diaz-Valdés E, Ayala-Torres MA,
Romero-lbarra J, LOpez-Lépez M. Influence of the
hydrothermal method growth parameters on the zinc oxide
nanowires deposited on several substrates. J Nanomaterials.
2014;2014:169

Castle L, Mercer AJ, Gilbert J. Chemical Migration from
Polypropylene and Polyethylene Aseptic Food Packaging
as Affected by Hydrogen Peroxide Sterilization. J Food
Prot. 1995;58(2):170-4.

Choi JOK, Jitsunari F, Asakawa F, sun Lee D. Migration of
styrene monomer, dimers and trimers from polystyrene to
food simulants. Food Addit Contaminants. 2005;22(7):693-
9.

Hakkarainen M. Migration of monomeric and polymeric
PVC nplasticizers .Chromatogr Sustainable Poly Mater:
Springer; 2008. p. 159-85.


https://nsft.sbmu.ac.ir/article-1-1957-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-11 ]

Iranian Journal of Nutrition Sciences & Food Technology 104
Vol. 11, No. 2, Summer 2016

Migration of Dibutyl Phthalate and Dimethyl Phthalate in Rose water Packaged in
Polyethylene Terephthalate Containers

Hosseini S.J*, Homayouni A%, Ghanbarzadeh B®, Sobhani Z*, Yousefi GH™?®

1- MSc, Students’ Research Committee, Faculty of Nutrition, Tabriz University of Medical Sciences, East Azerbaijan, Iran

2- Assistant Prof, Dept. of Food Science and Technology, Faculty of Nutrition, Tabriz University of Medical Sciences, East
Azerbaijan, Iran

3- Full Prof, Dept. of Food Science and Technology, Faculty of Agriculture, University of Tabriz, East Azerbaijan, Iran
4- Fars Food and Drug Control Laboratory, Shiraz University of Medical Sciences, Fars, Iran

4,5- *Corresponding author: Associate Prof, Dept. of Pharmaceutics, School of Pharmacy, Shiraz University of Medical Sciences,
Fars, Iran, Email: ghyousefi@sums.ac.ir

Received 22 Oct, 2015 Accepted 6 Jan, 2016

Background and Objectives: Polyethylene terephthalate (PET) is one of the most widely used containers in
both the packaging and food industries. Despite having convenient features, components of the PET polymer
structure including phthalates may migrate into food, and the accumulation of these compounds in the human
body may cause health problems.

Material and Methods: 27 samples of rose water with 1 liter volume were collected from one of the
factories of Fars Province, Iran. Levels of phthalates migration were measured by air assisted liquid liquid
micro-extraction method coupled to gas chromatography—mass spectrometry (GC-MS) at 4, 25 and 42 °C
temperatures at 2 days, 2 weeks and 2 months.

Results: On the second day, with an increase of temperature from 4°C to 25°C, the migrations of dimethyl
phthalate (DMP) and di-butyl phthalate (DBP) increased from 14.76 to 24.55 ppb and 131.9 to 149.6 ppb,
respectively. When the temperature increased further to 42 °C, the migration levels increased by 8.9 and 29.4
ppb, respectively. Finally, at the end of the second month, migration of DMP and DBP at 4, 25 and 42 °C
reached to 38.6, 67.8 and 83.05 ppb & 173.7, 181.1 and 268.7 ppb, respectively.

Conclusion: PET containers are not suitable for storing distillates. Additionally, measuring migration in
glass containers has demonstrated that the plastic reservoirs, in which distillates are stored are important
causes of phthalates migration. Therefore, in order to raise public health levels, it is recommended that
alternative reservoirs made of glass and stainless steel be used.
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https://nsft.sbmu.ac.ir/article-1-1957-en.html
http://www.tcpdf.org

