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Abstract

The amounts of phthalates impurities in children’s toys age 0 - 3 years in Hat Yai Municipality, Hat Yai
District, Songkhla Province were explored. Three types of toys were investigated, including 1) pacifiers 2) teethers
and 3) general toys (play with mouth). Forty samples were surveyed and collected during the period from August
to December 2018. The phthalates from the samples were extracted by sonication method with tetrahydrofuran for
1 hour, and their amounts were measured with the Gas Chromatograph-Tandem Mass Spectrophotometer (GC-
MS / MS). The contamination of DBP was detected in the range of 0.01 - 20 ng / mL (38% of samples) and DEHP
was detected in the range of 500 - 1,000 ng / mL (48% of samples). Risk assessment of DBP and DEHP exposure
in case of ingestion in children 1) between the ages of 3 months to less than 12 months 2) between the ages of 12
months to less than 24 months and 3) between the age of 24 months to less than 36 months and divided by male
child group and female child group. Result of this study found that Hazard quotient and Hazard index assessed
are less than 1 in all types of toys and less than 1 in all age groups and gender and still at a level that is not
harmful to health. In addition to other groups of potentially harmful phthalates was detected, including Dimethyl
phthalate (DMP) and Diethyl phthalate (DEP), therefore the relevant agencies should encourage to consider the

control of dangers in children's toys without phthalates for the quality of life of Thai children in the future.

Keywords : phthalates ; DEHP ; children’s toys ; Hatyai ; Songkhla
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INGS _ CSXSIRXCF;‘f;:j:SfxEFxED )
INGs = n135udseniudld (mgkg'd™) ABS, = @nilse@ndnaviatiadenisgaduluniahuamig (%)
Cs = Anududuansiailluaesiaudaly (mgkg™) EF = auannsduda @y™
SR = smsesfinaufudly (mgd™) ED = d2919a1n134ua (y)
CF = ﬂfv«mi“ﬂﬂmﬂ?:'ﬂmgﬂ 10° kgmg” BW = thuiinilnaiedanaenszazinanduia (kg)
Fl = wedouiisudnliannumasrniiedi AT = srezianedefiduia (d)
vsiion (laifmiae) = ED x 365 dy” d1msunisdueiaanslinanzisa
A5 1 m'f]mmﬂmmﬂumiﬂmﬁumwLgﬂq
deydneal ANTRINNITNARDILALNUNIUITIUNTIH OGRS
C, DBP NUNVADN 2.90 - 41.80 NINTIVIA
(ngmL™) g9NA 2.50 - 100.20 13992939
youauiily 2.10 - 34.30 190159999
DEHP JnUUVADN 220.10 - 2,175.70 MSATIVIA
YN 214.80 - 3,328.20 190159999
youauily 850.50 - 3,337.70 190159999
SIR DBP 0.53 - 0.65 Al-Natsheh et al (2015)
(ugmin ™) DEHP 0.48 - 0.50 Al-Natsheh et al (2015)
CF 10° Asante-Duah (2002)
(kemg )
Fl 1 Asante-Duah, (2002)
ABS; 0.25 University of Minnesota
(2016)
EF INUUNADN 3 09 < 12 flou 34 U.S.EPA (2008)
(minhr ) 12 §4 < 24 fiau 2.6 U.S.EPA (2008)
24 3 < 36 Lhou 1.8 U.S.EPA (2008)
84117 384 < 12 1oy 0.3 U.S.EPA (2008)
12 84 < 24 1hou 0.2 U.S.EPA (2008)
24 99 < 36 Lhou 0.1 U.S.EPA (2008)
yanauhly 3 84 < 12 1o 1.8 U.S.EPA (2008)
12 84 < 24 1hou 0.6 U.S.EPA (2008)
24 94 < 36 Wppu 0.2 U.S.EPA (2008)
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A5 1 () m"]mmﬂmmﬂumiﬂmﬁumwLam

deydneal ATl AN TMARBILATNUNIUATTUN T wnasian
ED 0 99 <1 1hiou 0.083 U.S.EPA (2008)
(y) 199 <3 1y 0.167 U.S.EPA (2008)
3 04 <6 LU 0.25 U.S.EPA (2008)
604<12 0.5 U.S.EPA (2008)
199<29 1 U.S.EPA (2008)
289<3Y 1 U.S.EPA (2008)
BW . . %18 4.9 U.S.EPA (2008)
0 049 <1 DU =
(kg) IR 4.6 U.S.EPA (2008)
. . %18 6.0 U.S.EPA (2008)
109 <3 1eou =
IR 5.7 U.S.EPA (2008)
. . %18 7.6 U.S.EPA (2008)
3 09 <6 LU =
e 7.2 U.S.EPA (2008)
. . %18 9.4 U.S.EPA (2008)
609<12Y -
IR 9.0 U.S.EPA (2008)
- . %18 11.6 U.S.EPA (2008)
199<24 =
e 11.1 U.S.EPA (2008)
- . %18 14.1 U.S.EPA (2008)
299<34 -
e 13.5 U.S.EPA (2008)
AT 0 59 <1 iy 0.083 x 365 U.S.EPA (2008)
(d) 1949 <3 1y 0.167 x 365 U.S.EPA (2008)
3 04 <6 LU 0.25 x 365 U.S.EPA (2008)
604<12 0.5 x 365 U.S.EPA (2008)
199<29 1 x 365 U.S.EPA (2008)
289<3Y 1 x 365 U.S.EPA (2008)
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dryanund Al lunnsATwI
C, DBP ANUNUADN 0.0000435 — 0.0006270
(mgkg ) 2n9nim 0.0000375 — 0.0001502
waaauialy 0.0000315 — 0.0005145
DEHP ANUNUADN 0.0033013 — 0.0326339
TNy 0.0032218 — 0.0499205
waaauialy 0.0127569 — 0.0500630
SIR DBP 0.76 — 0.94
(mgd™) DEHP 0.69 - 0.72
CF (kgmg™) 10°
FI 1
ABS, 0.25
EF ANUNUAAN 394 < 12 thiau 20.68
(dy”) 12 14 < 24 ey 15.82
24 114 < 36 LAAU 10.95
8191 304 <12 1heu 1.83
12 14 < 24 1fau 1.22
24 114 < 36 LAAU 0.61
yaaauialy 304 <12 1A 10.95
12 14 < 24 1fiau 3.65
24 114 < 36 LAAU 1.22
ED 3104 <12 1hau 0.25-0.5
(y) 12 4 < 24 \iau y
24 14 < 36 AU 1
BW . . 78] 7.6-9.4
Q) 39 <12 AU — o0
. . T8l 11.6
12 09 < 24 108U —~
YN 11.1
- . 7¢) 14.1
2404 < 36 18U —
3TN 13.5
AT 304 <12 1hau 91.25-182.5
(d) 12 D9 < 24 \hiay 365
24 14 < 36 AU 365
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__ADI

HQ =200 (2)

We HQ = Hazard quotient
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RD = Reference dose
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HI = ¥ HQ; 3)
Lﬁlfa HI = Hazard index

NAT9NTBIAN Hazard quotient 184@17 liAeNsderiinf 1 04 |

2 HQ;
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