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WA A AT FeA R 5
FQ Zado]El GC/MSD¢ Sim mode Z7¢] AdA o] 2AR .....g
T o] ER AF £45 9% GC/MSDe] =7 9
AFE 2d AR Z2do]EY 358 9 AF M 11
ZHFO]E x5 AR Y =5 AU 13
T OE & FP AEA 74 14
AT Fojzte #F A 3 FR 16
AFELE 39 N8 24 TR 17
A AF 2H L ERF FE 18
A AFTE 21 ZL2YERF FE 19
AT Fodzt & 1w ZHY ) ERF F& 21
AF Foiz Add & I T olE % 22
AEZA Qg Fojate] dubd A 54 23
HZ ZAE T AT FoAAY =F FHE IE P ATE e 27
#Z ZAE T AT FAA ALY F Y EIATE e 28
& 39 T2 o)E FEs} =F i =EALTY] AR AF 29
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2. AN dE AFL) 2d AR A A 7
3. AT Fojzte] & w9 A& A A 7
4. 29 A® § ZHA|EY ¥4 ARvEIY 10
5. ZLd0]E 4% 913 GC-MSD A 10
6. AF 2 & 3w A8 AAY 2 /)74 A} 12
7. 3% 2A A AT FAAES 5ol FF A 16
8. AEZ ) o3t AF Fojzle] A& Ta] EA] H|IL coeeeerececeenes 24
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10. A4l 23 A7 FojAte] AFF vt & ¥z F7F 25
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Zad o] ERE AAlNA de 293 P 22 FoE ALHE FEE

2 F sholrt. TR ERf= stEAEHA SPEE, 3 &5, HgA, S
, A3 5ol HrksEe] JH(ATSDR, 2002). Z2dHo]ERe] Falld3F
4 WERZNER=H ThA o] %‘%HM?_(NTP, 1989), #71%
9] #3894 (Hoppin, Ulmer and London, 2004) ¥ ojgloloAe &
7] 4% 2 71 FFel dg JAS AVl U= £Feoltt(Jaakkola,
Verkasalo and Jaakkola, 2000). ojlo]:= €} AFZcte] nla] w7k
Age®, $U93% FAsEdELY 2G4FFEed ==HUHRE AR ‘:1 =
A E EE F AU =3 ZLHHo]Ee =5F & e ARV}
B gor, A4 Nﬂ% 3 DEHP wjAHibEe] W3 =23 ﬁﬂtﬂl/ﬂ 2
2b o AR S] EET} SXt} ool LWl A A7 2 Feo] 2
g9t (Koch, Drexler and Angerer, 2004). =3 v]=F 3R 33 A
IEFRMDF FF AFHATY 19 A LF(TDDS 2943 AHE
ok (Wittassek et al., 2007a).

ASAE FHEY AFe] AbEo] By o|a X ZeYo]Ert xEF
T AE AFeA ey AEE o] Hol MR ofdolg ZHYo]E =
Al B3 HLE A7 Dasich, A oMo &F W Tl E 3
of 3 A= BEI] o] FoR| oy, AAl x=2ZEF A Ay :=FFH

< AAoltt. wepA £ AFAH = ool R FF
ko] 5~7A wFH3stelE 30WE AR Igon, :=FAFF o|&HE

oh‘.

- Vi -



3 F = AEE ] H8 A Az AEFS
ARzt 3 ZDY o ERS ASE Z3, DEHP/L 7M} 4 HEHIXL
DEHP, DnBP& 100% AE&< X< ¥, BBzP8t DEPE EF EHE
5sct. DEHPS A%, AFTEE JT3 AHEGS o A3} dAEHF
(0.26 ug/cm® A 713 =A vebten, 95%% 3t ole] TR} Eo
AFS PVCEAL FolwE, viU4=E miztd A3} 372 ZAFHA
t}. DnBPE= QAAF(0.14 ug/cm?) A 743 =A Jebta, 9509 7
ojde] FEFS EA AFS AX/MF A9 &3, E2E X ¢ 2™

g Fol2 ZAEHAC.

3027k Ay wo] 8% F & 3W ARE AFs B4 2, 4%
Zago|lE F FE H A3 32.58 ug/hande® 10.82~73.54 ug/hand
HA R A, 24 dAdA e wet §He 55 AAE Rtk § FEe
95"9% ¥ 56.72 ug/hande|¢it}. °o] F DEHPY F:: HAS
18.45 ug/hand® 7.97~29.81 ug/hand #8013, 95"% 2t& 26.82
ug/hande|¢lt}. DEHP th&2 2 7AE&°] 2 DnBPY F# FE= 14.10
(2.39~46.56) ug/handgl2™, DEPE wWj$ ¥ $E3 AEHADG &
DY oE FEE HAHE AF 29 A AFEES By
2y TR oER FE9% =% I (& 2], AF 2], AF F7)7
JENE AXNE 2, & 3 ZLFolE FEe)
9| Ao g Hol} o] 79 FAE
E

o] 4Ryl Gt Aoz
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I. A &

T

ZedolEx Z2 93 (polyvinyl chloride, PVC) %ol Fexg9)
TR = F7 AT AR v vig3 ¥z), v, v, A A E, 3R
F 59 AxIAANA BESEHA AHEEH] A AES S AT, A 2
FHY B2E A PGA =52 F Uk olH¥ Z=Ho|ERe £3 &
A2%E di-(2-ethylhexyl)phthalate (DEHP), Dibutyl phthalate
(DnBP), Butylbenzyl phthalate (BBzP), di-isononyl phthalate
(DINP), di-isodecyl phthalate (DIDP) %°] al+=dl, °] S|4 DEHP
t HE®A =Ldlo|ERA AAE = AA 7heAY 1/271 AR|se Ao
2 ¢8HA dhAFeEFLAA, 2010).

Zago|EE Fet2E 2 THZEES A dol Ao I A
oA Y2 B = (Becker et al., 2004) AAito|r} o] FFA, A4 w
A AZeNA =Fo] 7hsstct. FAoly &, 7] B ZLY o ES #FT A
F5T FHAE AelA =32 & drh(Silva et al., 2007). PVC A
o FAElE :=FAE LEEE =3 AHE 9tk (Koch, Gonzalez-
Reche, Angerer, 2003).

zgdelEg FYSHE G HolAW FEAPNA Ao 2 W7
 (Becker et al., 2004), WEH|ZFEZE F&o Sol7} IE—'.E«] 2§
& s ERAA Wb AR, 219, 2B 2 A, kA 3
gE 4o & Juh(Latini, 2005). 2@ 504 A4 o] Held
el AF et AEE FE, A7) 71¥, AFILE, AFHTF, SR A

7] Zole] 72 Fo] T}HH(Wittassek et al., 2007b).

25 H2olt FAER w3l NAT ofolo] P A3 Byl Fol
A3 oleh. ol oldelst Aol wlste] B Watel Warels] wWEo] 9%
FAFAAARTY S2F 237t Bass] el 53], oidels 47
A, A, B, ANE, 49 5 A7) £ 2L S ME NG4S F



W B wgol W AU Ak fob L ofdelk AL AT
Hol olgel wal AUHoR Fe HAZES AN o] FaAEAe
st 8 Wr)5t Baut Aol wEd sl % feace] U
A4 WG Sel FEsuh olel ojdolt: & AT sl WAH A
HoR, 34T FARGEA 295F BHUGE YNt o 2 v
AE B & gUch TR A2 okEd I¥delt B4 3 2349429

AE oldo] ARRA) EAGE BAFADA AP Fo] FEHT 3

L o

BAYele Z2dlo]lEe =52 F U= A=V} ﬂ%%i‘;} Beo
o, A4 2HE 53] DEHP wlAHEe] Uz =% 3

A R
(Koch, Drexler and Angerer, 2004). 3 n]3 PR SH] AL LF
RfD)F 73 AFHATE 12 AASEF(TDD= =34 A= A3
(Wittassek et al., 2007).

A5 7ol E2E AFY AHEo] LHA 0L EX oA T o|Ee =
I A AFA =E3doly AEE o @o] JHAE oRle]g Z e o
A el #3 HWRE AU o3tk A ofo]&F W ZHHo]E
kel A AT BRI o] FoyA L Yoy, AA :=ARF A drh =
SEHEA A A7 2R 22 Al

(M
H.a i}

wgld] B dfoi ojdo|BEF I ool Yo T stgon], &
5o o] &H = oo &F W L FF F &£ 3 TEE #AHIAL =
T"‘E J:]7]-5]-_1_X]- 6]- E]-
2 Q7e A% BAe ot 2o
A, FFEAE M AL U oJFolFe] Hel AL ke HE AF
& Shebg F, AP AFE SHelA Bl Tedol=Fe) BE U
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Di-n-butyl phthalate : DnBP
Diethyl phthalate : DEP
Phthalates

Di(2-ethylhexyl) phthalate : DEHP
Butylbenzyl phthalate
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2. A4y

2.1. A7 94 XA

2.1.1. 97 9 A&

2 AFAME ofdolsh TYANER kBl UF F7HE Aa AM 54
AW AAE  Fol LTFV B, mdel W FU FHL A &4
22 A7 W A4E APtk AN 9T FALT WPeE 9%
2 gl A7 A4S A¥sn FAF 2 2N2E g o
BAR O olRolFe] ol AT kb B AFEE etd F, AL AF
sde 25t

A SARE TA JelE F FEYY I B

5
30 ool WAez itk & W AR A B ok R
o

o rlo
N
ko
4
)

2 W
w
>
ot
44
o

E 1. 92 AAE AT FAR AR (9] : =)
A 314 B fx4 AA
(1 24 (2 24) (3 24
ot 4 9 13
oj o} 11 6 17
A 15 15 30




2.2. A& A
2.2.1. AlF 24 A= A

& garas) e BREAS S WAL Ul of
 AFTE S F, AE 9E AFE

=Ee A
ol o] 7R =& d= 2
T~20M%5 AA3te] AER dsich. dAAFTS vid, AR, 9z, HE,
&3}, g 2T Sold.

wdA® AH PES vF 373 (US EPA)CIA AAE Children’ s
Environmental Exposure Research Study (CHEERS), Children’ s
Total Exposure to Persistent Pesticides and Other Persistent
Organic Pollutants (CTEPP)3} 358735 (2010)914 |3 i<
Farstel AA g

Cotton Gauze pad((F)HFAAIA dHFEd7 =Zele] DHG-445G
9.5 cm X 9.5 cm)ell Isopropyl alcohol 2 mL(50% water solution)
A 50 mLe #2&7]el Hol FHFAct. Eo=REe] 29E 1Y)
T2 o] A Aol AHT A AF EHE 20 cm A
4~53 ¥R AR (e BFE wPol EAF), AR F olo]
1 Hd%l 2% Aoz Rt AFoERRY ANsdAc AAD

mLe] 218710 Yol AYAR £ ¥ 9F B
72‘.44' Ae(wet) HOE FEtel A PHol Y,
< A (Isopropyl alcohol 2 mL(50% water solution))<
AAA ASS o 2 AW F7] g & dTelAE B2
AE AHgsts BHe= A= AFH 5.

wt m do
=)

lo,

o
v Jfo oy

>
U
e
aft
E3



a9 2. qAAA dE AT 2d AE AH .

2.2.2. £ 39 A% A3 (Hand-Washing and Wipe)

& SdolA) TR EF =2 Fohsr] A £ AL S £
& Holt Wgo] Gl £ ATNME £% Holt Phos A% BF 4
Fo & mUS 4EY F30

& 59 A2 AA PEe et 2o ololEe £% 100 mLe) FF4
2 ATo] RlE F ARY UF AZZ /18 Doprglch. &9 2o7h @

m et

A3l W AeelA oF 3088 AH =o] FFE ¥ F, Isopropyl

alcohol 2 mL(50% water solution)S &4 Cotton Gauze pad((F)d

S A AFALe] o shE 77 Zello] DHG-445G 9.5 cm X 9.5 cm& & %
W 4~53] Polic}t. Holdl Cotton Gauze padE 50 mLe] §8&7)el
do] A3 WE3 5 A4 AR JF EAg (33T, 2010).




2.3. Al® ¥4

2.3.1. A= AAT

AT A8s 50 mLY FE§7)e Qo] FF A7R ¥F EAssic.

+o2 £24¥9 (Soxhlet) &2]E o]$3to] DCM (methylene chloride)
3} Aceton®] &£vlE ZZ 1:1F &3t 647+ FE3149 ). evaporator
A2 ZE o] &3 (Rotation 4-5, heating ¢ 57C) 5% F 1.5 mL 24
Hlo] Qo] @i=c}. ulo] Lo E A BE "X A o) (Desiccator) 234 el A
247 B3 F wixjete 2 vlekE 1 mL& A¥ F packingdle] JF B
F3ck. AXEY FAY F EE FH2EY 2 AFAEFS AR g (@3S

359, 2010).

2.3.2. ¥4 4y

A& Are EvFAAAE B AF 87 FHAIES AHE3te] A
sl, GC-MSD (gas chromatograph/mass selective detector)E o]
§-3ko] A%,

EF8Y ZAE 98 glass tubed WA washing g F glass tubeell
DEHP, DEP, DnBP, BBzPE Z}Z} vgtZe] Img/mL & %o ZFYS
bso] 4Ce] ARG, xEERS 10, 20, 50, 100, 200, 400, 800,
1000 ug/mLE 23X 3o} 4T A&} 7171245 91¥ 23 (Column)
< 25-m capillary column(HP 1C; Agilent, Folsom, CA, USA;
inner diameter, 0.2mm; stationary phase, polydimethyl siloxane)
£ A8} Injector €EE 280CE frAlstgon], 23 &5& 100Te

A 3R FAF F 300CAR £F 8TH AFAA 2087 A}



% 2. F9 ZEYo]EE GC/MSD9 Sim mode Z7¢] Aelx] o] 2A K

T & RT" (min) g o] &3t (m/z)

DEHP 149, 57.1, 167, 71.1, 70
DnBP 149, 150, 76, 104, 56.1
BBzP 149, 91, 206, 103.9 ,65
DEP 149, 177.05, 76, 150, 65

1) RT : Retention time

® 3. ZLHYoER AF = 9 GC/MSD9 =4
T ¥ z 7
FY 2= 300C
.y 1.00
re splitless

F9 FF (@)

1.5 mL/min, A¥ELE

Oven : initial

80T for 0.5° min

1st step 80T - 160TC at 30° /min
2nd step 160C - 320C at 15° /min
final 320TC hold on 2min
gl DB-5ms i.d. 0.18mm, 20m, 0.18um
T AP A7 15.83 min
o] 23} o]z 70 ev




024_T1,0 N : PH - [[2] TIC: 1024_T1,0]
Method Chromatogram  Spectrurn Calibrate  Quartitate Tools  Miew  Help

10j57

Diethyl|phthalate Di(2- ethylhexyl phthalate

|
Di-n-butyl 4htha|ate
i

Butyl benzyl 4htha|zi$te

i ot il .
AR | 4 @ 5 || @mGC/MS Instrument #1,..| A§HP ChemStation |[Ef ™S Mode: 1024____ | % GC/MS Instrumnent #1... Er =R

a9 4, 9 X8 F Zdyo]lEE A g2nlE Y,

- 10 -



2.3.3. A¥E FAF(QA/AQ)

Mo

A o] A S FUEs] 98k e AFS AA S

94 Z=dgo|EF £4 DEHP, DnBP, BBzP, DEP Z74& 9]¢
2 ZAE AEsgr. ABREHE UEEFY (Internal standard
method) & AF£3t9] Dibutyl phthalate-d4E 10 ugs FY3ste 3%
EHo® Aste] A=A AAAT R® 3ol 0.970]3 22 A veh} A¥
Aol AR kEsk 2AE eI

[*]

o

]

L =
F

E 4. AF 2 Aue Z2YclEY I8 B HE W

28 Rl.‘” gz o] 27k LOD? 355

(min) (m/z) (ug/cm? (%)
DEHP 10.34 149, 57.1, 167, 71.1, 70 0.00019 96.20
DnBP 7.08 149, 150, 76, 104, 56.1 0.00002 94.06
BBzP 9.33 149, 91, 206, 103.9 ,65 0.00006 95.24
DEP 4.87 149, 177.05, 76, 150, 65 0.00001 96.12

1) RT : Retention time
2) LOD : Limit of detection

- 11 -



® Desiccator AZ X FAH])

@ GC-MSD 771 &4

I 6. AF B & 2 A& AR 2 77|24 2l

- 12 -




2.4. N =5 54 =4

[~

ZE ol Ex AF oy wg(dA]) T3] IR HE5S 59
73

2 9lon, o]9o % &4), hand-to-mouths £3}

e & A A4 z8 ¥27=
B A=
AY Fa AFee] A BE y J“I "; ‘o)
Z']]“—Ef— E‘i’i ermal uptake

717 Zde] 23 EAS v o9
Jo 7 71A7+= 9 (hand to mouth)

A,
N
(o

b2
)

(oral intake)

/\J_iﬂ
e WEAA o4 A WAL B 3} AT (oral, intake)
() (dermal uptake)
= e izl A FlERE 298 &5 gew A4
74 7}= 3% (hand to mouth) (oral uptake)
XA ble W Eo] IEE 522 WA A 3
Ak 298 &% doz A B9 oral umtake)
oral uptake
(% (hand to mouth) b
o g8 a=
P Wb W Eske] A4 A ¥ RS
(dermal uptake)
5



wato] AA gt £33 Feolo] AF AEHY A HNA AFIHE =F ASF
A5 & F339F(US EPA, 2011; 2008).

2.4.1. AE %A}

AR Z2AE FEE F Qs 25 SAS AFAIFAA (20060 F2
o

3to] it AR} (A, AR, AT S ZLE0E =5 I A3l =
3 *

7 & %
o"r_]'t\]_ )‘]'%J- = )\g’b‘ﬂ_%%}’ AC‘;'%) }\‘lzg-y i‘“%‘ %

- AFTE A U=
Bt A) % olg uE

(
- (EAE AT ) P olg uE
A& g - (=) WL olg WE
- Fehxg §7] 34 AF olf WE
- Zehay 2 A ol R

- gt A7) A2

- Vel g ol %
- AFA 2z 0], BAF ) A4S ofF

- EREAMZ B) A4S A%
AEEH AP - AFF weA 3R
- AFFR HA FF
- H2 @ 2 o) Y U o
- AFY o] o B ofR

- 14 -



2.4.2. AFZAMY)L IE)

#HZ 2AE FE YT EAF} [HIY, AD-BF Y 47
(Time-activity diary)y wW]E® X (matrix)E o] &3}o] o]j&o]e] qF
3V 22 =2 FEE Fil JIdsAY, ZARA ol 24 EFX
- Z )8

3 = =

2 AT = A oFlolEe] Fxdel J= F¢ &, ¥4 5 EAY
2] ]

s

Fssct. vg e 29
z o3

fac)
Ut
i)
)
A

ko
1
Y
ofo
flo
4 o

g1 = X 148 o =
A =3 7t A=A B, &3 A, AR § FEATE 44
WAL FE AE 2 ARE S

- 15 -



E 7. 47 FoAze] 32 24 Y AR

e & 59 24 D) e
A 434 14 (15) #
5 e B-1 9 (9 = H)t) e Az}
o oy 6 (6 RHzol A7 30% s)
AA 29 (30)

N
O

Hlet 7o) ) dF #2127

a9 7. B2 24 A AT FIRT] Fo| FF A4,

- 16 -



m. 97234

1. AIF 29 F Z24dolE ¥4 23

=3 :Ti‘?i-‘?—i-'i'-ﬂ-‘ﬂ 55 s A8 AN velA e g AlEFET
slgch. AF B NRE AF2A) B3R, A RAE 53

S gol olg3t AEL
ocl A% ARG, ool
= A4 g oA, w3

setdt 3 A4d dE AFE 2~117)
o 45} B AE AFE X, U2 A
F }

23zt o] S

l'ulﬂ l'Ulo ri

HJO.;.O,.,APQ
-'--'

—'—|-'—|-'

l

Hd N S o

1
=]

R

% 8. AFELE 39 AE A TR
g A g1 T2 A2 W3 AdF 9M

TE AR L @) o @Rz @D ED AF s
A Hx49 1 1 1 = = 1 1 - - 1 1
B B-1 1 1 2 2 2 4 1 2 1 2 2
A B-2 1 1 1 3 1 6 - 3 1 1 -
2E 39 3 3 4 ) 3 11 2 ) 2 4 3

AF BHRANE F ZZYo|ERY HFFe EE AFA DEHP7L 713
=74 #¥593 DEHP, DnBPE 100% HE&S 29 dhd BBzPg
DEPE ®F =3 =%

DEHP®] 7%, AFLE Jd3es AHRGS W A3} 9443 7(0.26
ug/cm?) A 743 =4 Jelten, 9509 3 ol FE}S B AFS
PVCEAY molwWE, diAR witd AR SFaTE ZAHAG.

ol

- 17 -



4
9 FE}E B AFS IXME &A1Y &3, FeiY w7 9 IHE F
o|& ZAE At

A3 AFTC] FAEE AW A7 At vadS = &, 2008a),
DEHPS #A$ o 15% FFog
A zAE gl v BBzP=

% 9. YA AF 39 ZHYo|EF F&
% (ug/cm?
T2
3 XFEHAA FAH 959, 323k 12 Ry
DEHP 0.17 0.11 b 0.36 0.01 0.49
(n=45)
DnBP 0.09 0.05 0.07 0.20 0.01 0.25
(n=45)
BBzP NDV ND ND ND ND ND
(n=45)
DEP ND ND ND ND ND ND
(n=45)
Phthalates ) ¢ 0.14  0.27 0.52  0.03 0.57
(n=45)

1) ND : not detected
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® 10. %A Al

. AEF FH FE (ug/cm?)
TE DEHP DnBP BBzP DEP Phthalates
A} 0.260.20 0.10*0.06 NDV ND 0.36+0.14
(n=3) (0.11~0.49) (0.03~0.15) (0.27~0.52)
o)A} 0.25T0.04 0.10*0.03 ND ND 0.35T0.03
(n=3) (0.20~0.28) (0.06~0.12) (0.32~0.38)
vt & 0.180.14 0.09*0.07 ND ND 0.27T0.21
(n=4) (0.06~0.38) (0.05~0.19) (0.12~0.57)
A(Z3) 0.14+0.11 0.10*0.07 ND ND 0.24*+0.17
(n=5) (0.01~0.28) (0.03~0.22) (0.06~0.41)
2F1(5F) 0.1910.17 0.08%0.07 ND ND 0.27+0.24
(n=3) (0.04~0.37) (0.02~0.16) (0.05~0.53)
FT2(EF2E) 0.15+0.08 0.09*0.06 ND ND 0.247+0.09
(n=11) (0.02~0.24) (0.04~0.25) (0.07~0.35)
P73 y)  0.16+0.18 0.06*0.01 ND ND 0.2170.20
(n=2) (0.03~0.29) (0.05~0.07) (0.07~0.35)
YT4(E8) 0.1610.09 0.05+0.02 ND ND 0.227T0.11
(n=5) (0.04~0.29) (0.03~0.08) (0.07~0.35)
v 0.12+0.11 0.06*=0.06 ND ND 0.18T0.16
(n=2) (0.01~0.30) (0.02~0.15) (0.03~0.45)
EREGE 0.260.04 0.14*0.06 ND ND 0.41+0.10
(n=4) (0.22~0.30) (0.08~0.21) (0.30~0.51)
7]} 0.13T0.07 0.07*=0.02 ND ND 0.20*T0.09
(n=3) (0.06~0.19) (0.05~0.09) (0.11~0.28)

1) ND : not detected

- 19 -



2. & 29 F =ZgdolE ¥4 2%

W XA TR} 5~7A F FHE FE ol F 309 o¥elE
oz oJoe] H A Aol ARG AH Fo] Ak ofFo]Ee FF
o] 713 FASL kgt Fo|FeHE RHldes 2t S vReR @
A Af Fo| Al AmE ANt
¥ Am F T olERF A4 A3, DEHP7) 73 =% DnBP,
DEP&2 2 ZA%E= 9. DEHPS DnBPE RE A RdA HE
HEE9 whd, DEPE 19 A&eAu HEH] 3% @&

BBzPE EF EHEHAG o= AF ¥W 59 fAT A¥ES
o}.

4% =Z2Ho|lE F Fx° HAFFL 32.58 ug/hand2E 10.82~73.54
ug/hand B E A=), A QA v G2 5 HAS B F
FE9 95"% F}E 56.72 ug/hande]}. o] ¥ DEHPS $:x& H43%
2 18.45 ug/hand® 7.97~29.81 ug/hand "8$j°)3, 95%9 Zre
26.82 ug/hand°]¢lt}. DEHP t+&2 & 7]¢i&°] 2 DnBPE I F 14.10
(2.39~46.56) ug/hand®] FFolPen, DEP+ W% ¥ v52 AEH
Aok WAz F LAFE dLdRE, wiyFe], Fute] ZEAE &el EolX

FTEE AA W REE FToE AA A

t‘l->

ol
P

b3:A T

fz

A=Y AT Aol oshd, ~611] ojdolg] FAY AfrEe]l A} F &£ %
W (n=5)9]42 4F ZGHo|ERF FEE 4179~1,7363 ug/m?, DEHPE
4107~1,3766 ug/m? $£F2o2 B3E v} Jch(FH3A 7Y, 2008). o)
of AP AT ZIet vlwd uf, A5 Y& FELR ZAFES
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E 11. 9F FojAa & 39 ZLHYOEF 55
%% (ug/hand)
J# B2EAR FAF 95" HxPg HOF
DEHP 18.45  6.07  18.73  26.82  7.97  29.81
(n=30)
DnBP 14.10 11.53 11.83  36.15  2.39  46.56
(n=30)
BBzP ND" ND ND ND ND ND
(n=30)
DEP 0.02 0.13 ND ND ND 0.71
(n=30)
thﬂ‘f;g;“ 32.58 14.36  31.38  56.72  10.82  73.54

1) ND : not detected
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& 39 F% (ug/hand)

Z
°

DEHP DnBP BBzP DEP Phthalates
1 16.76 6.41 NDV 0.71 23.88
2 24.13 11.76 ND ND 35.89
3 23.79 12.67 ND ND 36.46
4 22.85 14.69 ND ND 37.54
5 8.83 5.02 ND ND 13.85
6 16.08 3.35 ND ND 19.43
7 9.41 14.58 ND ND 23.99
8 18.39 5.87 ND ND 24.27
9 19.16 11.36 ND ND 30.52
10 19.06 11.90 ND ND 30.96
11 20.60 14.54 ND ND 35.14
12 19.11 22.28 ND ND 41.39
13 24.80 17.72 ND ND 42.52
14 17.09 33.97 ND ND 51.06
15 17.85 34.21 ND ND 52.06
16 10.64 4.81 ND ND 15.45
17 26.33 6.97 ND ND 33.30
18 13.16 30.92 ND ND 44.09
19 22.80 37.73 ND ND 60.53
20 29.81 14.26 ND ND 44.06
21 26.98 46.56 ND ND 73.54
22 19.65 5.35 ND ND 25.00
23 9.85 12.78 ND ND 22.63
24 24.80 7.01 ND ND 31.81
25 16.98 6.04 ND ND 23.01
26 16.29 4.28 ND ND 20.57
27 26.63 7.52 ND ND 34.15
28 11.97 2.39 ND ND 14.36
29 11.70 13.27 ND ND 24.97
30 7.97 2.86 ND ND 10.82

1) ND : not detected
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3. ZRH0E xF 54 £

PR AR Y e B2 ST Fd ool YEFAE sefate] w3
Yol g 2A4RTL, B WEE Agede] HF 22T Vs

9% 29 BT TEFOIIT A8, 23A AL, e
$) o= T4l A,

3.1.1 €4t A3}
A= Xﬂ_ﬂl AF FojA 308 F 279 Ao R o] FojH ). Yo}

, oo} 149 (51.9 %) o2 Au|= A Folyx] gFsken,
15.98 cm, BF AFL 19.61 kgoz ZAH ).

—
w
ok
N

“.@PN
S
b—‘\Q\

q]zl /\]»u N Ag% ﬂ%} ﬂ]%‘
ol (%) o] o} (%) (cm) (kg)
113.826.1 18.6-2.3
ASA9 12 4(33.3)  8(66.7)
R ( (105.0~124.0)  (15.0~22.0)
B fx1¢ 15  9(60.00  6(40.0) 117.9%2.5 20.4=1.3
T ' 7 (115.0~123.0)  (18.0~23.1)
116.0:4.9 19.6-2.0
A 27  13(48.1) 14(51.9)
] ( (105.0~124.0)  (15.0~23.1)
note : A FE Feto] oA AV OE & e
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3.1.2 A5H A3

49 Y F W ASUEL BAZ 93 B3 A HE o §H
s e W A AgsA a4t
AE oS A48, Selad ST 1AL A

14%34 I B3 Z Yoz

5 T | LN ;-
7Y F 13 o|3= o] &35l

(1.56), k=8 87 T SAAFL
ALl o]-§3kA] =t F3AH(1.07)
YETHAD: YN YoHE4E
HF 0|8 3 = 43| 0|4 5
e W]
JBogE 2 4o B s Tl g
148 .
0 ]
13| 0[3 2 .
1.07
Ao 4g5HR 251 ‘ A2l 0184t 251
WA UZEE  HAB_HA X e 34 SHNE

a9 13, AREA 9% AT FolAe] A& A 54 Hlw
2 gtell A7t AHgske 471 F8 A-dE 2 232 7840 %), =

"2 227 %), T29 (13 %), A7 59 71€+(13%), FF+(7 %) «2=
ZA s 9 e}
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3.1.3 A2FA AY

ABE DY B AR AA AE2A AER 279 F W Fo
AHgE 39, AFA(E=dlo], I §) A 149, EZEH UL F)
A4S 0%, 2 ¢ 2 ojd HLS LT J¥S 109, AR dF
Ad o)A B8 F9Q o] 9= d¥E THoE ZAHY .
MEsatH
A D DS
o b = s s . LA ol
B BN i B Ba
OjL| 7 o] AHS 2HEH AL EYSE ANE HE Y2 (1go|Lh) of E21uFYold)
a9 14. AEZEAe 93 AT Foize] A2 FH 54 v
note : A FF F3tel gleld A7 GE 4 U
E3 AFFZ vidA FH5= PVCMIERAH) U5, Laminate (Z22¥E
) o2 A o)l PVCHIYEH Ao 24 A FRE
Wall Paper(Fo]|¥z]), UYFMDFZ#H), 7|gt £o2 A= Wall
Paper(F°]¥x])Ql o= g}3gch
HEET) THE

mPVC o Wall Paper

II Laminate [IIPVC

‘LE nLg

# 7l i Tile

u7|E " 7|}

a9 15. AEZAC 98 AT FoARY] AFTZ vtgA 2 ¥z Fi.
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3.2. T =4 B4 A

/Ao, | 40.0%7%] &L wl: o]o]
T 359 3T A7 2,73 2 20.4%°]H, o2 AT
A7k A 22.33 /A]i Wk X 7k 2]] 2zo)qth. oo Ha AZL
Eol F3 9 WE 2 3T Az 2.33] 2 49.3%(0.8W)°lH, AP
AF Fe AL F7F 51.32/4(0. 9-../4); WA wEA|7ko] 71 Aow

J

T

s 23), 43 &y, A
FE A, A Fo], I, FHE0)EZ, 2

gA, 2a7], 79, F33 F &£ 2= EE E < 3
A& 5 e}k, =3 AZpG &of] FelAv) FA = Az g A F F
F 1.5 %(0.9%/A), Al 45.7 %(27.48/A) 2 ZAs|o] ojlo]s} o] &
StAY ofgo] YA 3G = ke FoAS PP e AT 5 9%

Y §x9 ojgole & mi= WE B N7k Yd 2A ARE 20099
ol 0.5~94] o]do]& ez 2AAA wt Jeh(Kim et al., 2011). o] &
TolM = 5~64 ool A & wie= HE F 3T A3 747 13 3

T
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1%, AlF e s 2 3G A7 247 0.33] 2 1722 dxd v 9o}
0.5~2A4] ool A§, & wis= WE 9 A2 77 2 )

W, AFE s HE 1

et al., 2011). €tz o=
7] Aoz B33 9t}

E 14. FF 2AE 5 A7 Fo4AY =3 P AE © A

dE T5 HE (3]/A4) A7y (%/3) EEAZF (Z/A])

2105 9505 101990

& my] (n=29)

(2.0~4.0) (2.0~40.0) (2.0~40.0)

A% 7] (0e29) 2.722.0 20.4+48.2 22.3547.9
e (2.0~12.0) (2.0~326.0) (2.0~326.0)
A% 271 (0e29) 2.371.1 49.37112.1 51.3+111.9
o (2.0~14.0) (2.0~1646.0) (2.0~1646.0)
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E 15. ¥2 A4S FY 47 FAA ALY =5 A =23

¢

&y Ft7 37
No. AAs (sec/ h]r) (ﬂs]e_‘i/ hr]) (?31?;17 hl)
1 A 0.0 0.0 12.1
2 A 0.0 0.0 13.2
3 A 0.0 0.0 11.6
4 A 0.0 16.0 8.2
) A 0.0 0.0 7.6
6 A 0.0 0.0 17.1
7 A 8.0 8.0 9.7
8 A 0.0 0.0 17.8
9 A 2.0 6.0 9.5
10 A 0.0 10.0 8.4
11 A 0.0 0.0 14.0
12 A 0.0 0.0 27.8
13 A 0.0 80.0 11.3
14 A = - -
15 A 0.0 0.0 14.5
16 B-1 10.0 0.0 13.3
17 B-1 10.0 120.0 15.7
18 B-1 0.0 0.0 34.0
19 B-1 40.0 4.0 23.9
20 B-1 0.0 0.0 41.3
21 B-1 0.0 0.0 30.9
22 B-1 14.0 0.0 38.5
23 B-1 0.0 0.0 17.1
24 B-1 0.0 128.0 42.9
25 B-2 18.0 52.0 22.8
26 B-2 84.0 94.0 22.8
27 B-2 0.0 102.0 34.8
28 B-2 0.0 0.0 19.0
29 B-2 0.0 444.0 16.1
30 B-2 0.0 58.0 32.6
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el (& 7], AF 27, AF F7))73

FAloln] FAACREE 523}

(]

o A

2 B} o]k

@k AF 27 A

o

E Hglen, §A

2HolE Fx& AF F7) AZelA

Belon, FA5 fo4

o|

H

o

k-1
=

oFe] 424
o143t ol 5~74 AU ole] 29

)

umo

o B9

1 %

21
=

o ok Bk A, AFL)

A%

£ 24

7+

= A

wif

w% G FAIQ 1S FAHA fol4
AN TYAolE FEst AF A7) AR el 3

237 7Aool FA9

2
T

T

L VT

ojel

=iy
et

AF 337

AF 27

7]

a
T

)

Ho

-0.179 0.195

-0.063

Phthalates

T pearson correlation test

#*p<0.05, **p<0.01
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9000

y=-5.7727x+3718
-
— R? =0.004
g 7500
£ .
E 6000
H
0 4500
Q
=
£ 3000
= z% .
[-2) *
=] 1500 2
4
o T T T T .
o 100 200 300 400 500
Zut 7] {sec/hr)
(a) & 3Y ZHHoEF 29 & Y
2000
y =-3.1856x+3804.2
—_ * 2 -
.E 7500 R 0.0319
._-_S_, -
3 6000
o *
";.:'4500 L d -
= il o i
£ 3000
e L
£ e .
81 1500
= >
1
ﬂ 0 T T T T T 1
0 100 200 300 400 500
HS"27|(sec/hr)
(b) & W T o|ER FE9} AF 2V
9000
oV =28.827x+3096.1
= R? =0.0382
T 7500
= -
—
5 s000 -
LH
-'!? 4500 * * *
E . o - . - .
£ 3000
o - * * -
= . * 3
Bl 1500 * -
=1 -
ﬂ] 0 T T T T 1
0 10 20 30 40 50

H=F71(min/hr)

(0) & 39 =g o]l ER 52 AlF F7]

16. & 2 T |E F59 =& Fud I/ 434 Ut



& 2 TR ER{ Fx° AF A7t A= 47 2] A& o
%3] A% (Mutiple regression analysis) S A A3 t}.
& ZW ZHYO|ER FE FFdd ¥ vAE= AFE FV] F UES
HAFE sl IR F4s Z¥, £ 3mW DEHP, DnBP,
Phthalate X4 2|ztet A (ZRHFo) s Fe= xEe AAAFB)I = %
e o2 &£ ®9W DEHP, DnBP, Phthalate $57} 245 o3 ==
AS Fol Ager F4E WFS9 AWYS 3~18 %ol A (ZHFo))
9 Ag, sAALE Fo3 F¥A 0| ‘3}% RAeg Yegd. & 2dW
DnBP, DEP, Phthalate §X°4 dx7t5< A= WxEe AAAFB)
T3k o] e g Yeyten FAAH R {3 Aol T

AFE 7] F =3NNS SHHFE sto] IARLY F43 23, s
et mpRrRA 2 A (ZRFol) FE A7 AAAFTB)AA %9 Fe=E &
g FRAS BYd. =23 Z72(FH2E) AAATFBE FrFE JERe
b SAAeE FoA A AF F7] A 7 We AWEE 10~31
%°] S}

Eol3lA £ ¥4W DEHP $%9 A%
(Eg2g) 9 JAAFLB) = FAZHLE fFoskz] o) 9] ez e
s ol TEAAG 2 FAEHA FEPL A BE ofde]§F°l DEHP,
BBzP, DBP A& TSR3t ol wtdd 272 Audd.

I el AlETE 50, 2714, 274(ER), 488, 7 E2

A57ko] WAY Aol glo] Mgl A=A},

N

_ﬂ,
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®17. & 39 ZHYER sEo AFE AV (NE)7} R & 4F
= DEHP DnBP DEP Phthalate
B B t B B t B B t B B t
ARy -13.658 -0.172 -0.560 0.331 0.002 0.006 0.063 0.035 0.094 -13.266 -0.070 -0.228
gz 27.367 0.240 1.096 15.410 0.069 0.291 -0.118 -0.046 -0.173 42.657 0.156 0.717
A (ZEFo])  40.429 0.463 2.096° 90.826 0.529 2.218" -0.104 -0.053 -0.196 131.152 0.626 2.853"
TLTF2(EP2Y) -5.944 -0.122 -0.528 5.327 0.056 0.223 0.086 0.079 0.278 -0.530 -0.005 -0.020
ILT3(ZF) -49.856 -0.253 -1.000 -250.353 -0.647 -2.366" -1.269 -0.288 -0.930 -301.482 -0.638 -2.538"
S Eabd -135.495 -0.170 -0.677 284.196 0.181 0.669 1.045 0.058 0.191 149.760 0.078 0.314
F value 1.616 1.089 0.392 1.673
Adjusted R? 0.165 0.028 0.157 0.178

T Mutiple regression analysis
*p<0.05, **p<0.01
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5% 18. & 19 ZGYo|EF 5 AEE AV (XN7H7) v = J

Pz DEHP DnBP DEP Phthalate
B B t B B t B B t B 8 t

KR -0.066 -0.011 -0.046 4.867 0.427 1.899 -0.017 -0.128 -0.448 4.784 0.344 1.525
2|7} -0.166 -0.061 -0.283 1.353 0.255 1.303 -0.006 -0.097 -0.392 1.181 0.182 0.930
A (LR Fo]) 0.046 0.036 0.103 2.142 0.848 2.682" -0.006 -0.212 -0.530 2.182 0.708 2.232°
2LTF2(E2Y) -0.401 -0.136 -0.468 1.462 0.253 0.962 5.242E° -0.001 -0.002 1.061 0.150 0.570
XT3 (3LHF) -3.095 -0.365 -1.698 -3.831 -0.230 -1.183 -0.022 -0.114 -0.464 -6.948 -0.341 -1.752
Ax7= -47.448 -0.253 -1.130 -35.897 -0.097 -0.481 -0.106 -0.025 -0.099 -83.451 -0.185 -0.914

F value 0.944 1.634 0.228 1.614

Adjusted R? 0.309 0.169 0.098 0.165

T Mutiple regression analysis
*p<0.05, **p<0.01
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v, 22 3

WEn A 2REL2A AR R 9Fs £ 5 Aok gz =)
o] EE FYH|LERFHIE(PVOE FAH wl=x= =2

| ZA] S]] AHEE T, PVC $£A] YellA 7p&AE L3
FE A & A FAS 1FE FZ el EAE, AFS] FHo] e A

S FEE ohAW shxATt ASH e At B3 ek A AFE

AT ol AS3 AF AR o 32 “«1 ZEH | ES BEAL o
AE A, AFo] k3 BEI o] 7] vld 2EAA] A= Ao

2 7+F"(Danish EPA, 2003).

ojdol= o] &ell ulal 29 AF T FHU}= 1Y <] 3w, v = &
9] ko] 7Hjoln], vietE 7lo] thdoz] E& YYo= wi ojolnte] 5
gt “E-r]i d3 AH= f"“ﬂ R 231 2 FFEo] o el vld o Fof
3 ool AYHes I ¢
gt ofol= AAEde] 94A
3 XA 8] Bl A =3 m|H
ok, o] AR 2 2 DAl N E-e] U7 k=Fo] AVI™E, A5
L &2 iﬂM] IXA] R F2F

5ol Yebd S = k(5334 #A34, 2012).
19 dulzjo g PVC(Polyvmylchlorlde)zﬂerfﬂ] T} A = 22
ol WEAHA =H-olH, PVCAFS 7t&AZH 95% °]’4< DEHPE A
£33 215 vl 9k (Mannsville Chemical Products Corporation,
1999). «ukdal AFow H)L2¥x (Vinyl-wallcovering), Ho|Ex
(Tablecloths), nl2€dd (floor-tiles), 7V AAF(furniture
upholstery), k7€ (showercurtains), 58§ ZX(garden hoses),
H] X (rainwear), <13¥ (dolls), 3 (toys), A (shoes), AEx AW

Al ) & (automobileupholstery) £3), 2=Z8 ZA, AW So A&£Hd).
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o
ro

DEHP+ H]7}4A| (nonplasticizer) $E29] A4 % HIE 3 9l
BIAAAE ENE, FLAFN 2F5AY IJAA, sPFE, AFE=
QA 9 (35)utia Foll oheksiA AH8= g (HSDB, 1993).

T = AF BHAERE AF 3] £4% 27, DEHPE 100% A
Holrn] 714 =4 AEH I AFLEE AHRGE w A o=
ug/cm?, 0.25 ug/cm? A =4 Jebdeon, 959 7k o|ie 5
Bl AFL PVCEASY s E, vilH = viztd A3 S5t

-

ofo
fr
i
r[r

o
iy

-

o rlg w2
2

—_—
(e
\\]
[Pl |

o

e

o

32 H
SRS

DnBP¢ 7% 7}FAo] FHoju F2 ZAE o3, HAA, AIUE, JER
AEEE SIE, ZF3IY 2 FIARF S deksA A, 53
DnBPE &H|A F 33F (cosmetics)el] 28 AH&Hc}. oS So] 34 3
of 2=do], &&A, IF &3}A|, wiFo] AAA Fe] At (CIR, 1985).
B AFdAE AF ZHARE AFHs 4% 2, 100% HER
DnBPE A, oz @ 799 3 (0.10 ug/cm?) A o} AlF vl o
b EA JERS, 95%% ool FEE E AFE ¥XIAY 249
&3, Eeb28 27 9 IZHE Folgdh. A4 DnBPE ZIE 3, 4
Ex, dhJA, wiyie] 5o st&Az @] A=,
A AEFLel FAF AY A7 ZAFet vnyS | &AEYF, 2008a),
RAE % 15% $£F27 W ZAEHYI, DnBP= Ao g
gk, £ AFZEIAE 13 SAHE AAAY 547 x9dE 54
K-X

|~

o[t KK

o} 8A3 AFHE Bk, 4F ZEgolE £ 54 P43 32.58
ug/hand2.2 10.82~73.54 ug/hand B4 = A= o], A dAA}el u}
Z He 5 xS R F 559 95%% FHe 56.72 ug/hande]y)
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t}. °o] ¥ DEHP9 F5: HF#F¥L 18.45 ug/handE 7.97~29.81
ug/hand ®$lelx, 95"% & 26.82 ug/handeo|t}. DEHP t-&o =
710J&o] 2 DnBPE HF 14.10 (2.39~46.56) ug/hand®] FFo]gle
< FEE HAEH.

H & 39 T olE £FEL 1(E 1)l f9sto]
ehllgich. # AFoA obFe £ ZweA AP FFEL Mo ojE &
ez g AYPAT At FA} FEL
Weschler, 2014). o]= o]29] & %

A Fol AHEGAIE, B AT oHo|EL &5 ML 309 AFEF
F Au7t AFHEH] F =AY zoldA 7|IA RAow Amndd. E£I
Hlo] el o]Fe]lE Aoz 3 AAATF ZAel vndg S w, DEHP=
qg 1.50 AE =& $£Fo7 Yehyten, DnBP x3 A
(Gong et al., 2015). dkde] v APAF9} v S v, DEHP 4
F& Holdt oJUe]E5E R =god, Ay HolE], oo, x4
A A" ARgdE 3 £F)UG(Kim et al., 2011). & A7 & %
Wel4 DnBP &2 w5 AFEdA Ei" AR £S5} (Wilson
et al., 2003; Morgan et al., 2004), U] A3 AFR}E= YA A5
Ah(Kim et al., 2011). ¥ AF°4 BBzP+= EF EAEHALH, 5
I e APAFeNA FAS SAHS AAE Bt (Morgan et al.,
2004; Kim et al., 2011).
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o} wehA], ojFo|&FF e AL TR wEWE, sk, 7| AA
9 W& 24990 EAtERE AVAA BUHAS 53 A 33 3
7t 875},
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A, 3W TS| EFE A¥E ZA3}, DEHP7} /¢ =4 HEHIX
DEHP, DnBP+& 100% AE&< ®<¢ ¥, BBzP8} DEP= BF ERE
5gitt. DEHPS] A%, AFFERE 73 A RG-S 0 A3 24(0.26
ug/cm?, 0.25 ug/cm?)elA =4 Yeldoen, 9519 7t ojAe FEFE
Bl AFS PVCEAY HoliE, w4 E uiztd Azt aavd=2 24
59t DnBPE A4, oA 9 38939 #(0.10 ug/cm?) A E}E A F
of vla <kt =A vhebdaz, 95%% 7t ol FEIE R AFL 49

Y A &5, FehiE AT 9 IZ®E FolE 2AFH

A4, A 8% F & 29 ART AFste] B4 A, 4F Z2dolE
% 3% JFAFL 3609.43 ug/m?eE 1199.08~ 8148.58 ug/m? MW=
ZA o), 2 YAaAld wet Ye F&E AX}E EQh F R 95M%
#*2 6584.56 ug/m?°]3it}. o] 5 DEHPY FE& HIFS 2044.08
ug/m?E 882.70~3302.55 ug/m*¥¢Jolx, 95"% & 2971.85 ug/m?
oj]gict. DEHP t}&e2 ZHE&o] 2 DnBPY HF FEE1562.72
(265.31~5158.97) ug/m?>¢2n, DEPE "¢ ¥ F52 HAEHA}.
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X 1. A3 A s & 31 T olE ¥ (ug/m?) M|

Participants N DiBP DnBP BBzP DEHP References
USA NC children at home" 9 - 6.6> 1.6Y - Wilson et al. 2003
USA NC children at day care" 9 - 6.8% 2.2% - Wilson et al. 2003
USA NC children at home? 96 - 10 12 - Morgan et al. 2004
USA NC children at day care? 31 - 12 ND* - Morgan et al. 2004
USA NC adults? 97 . 6.8 5.1 - Morgan et al. 2004
USA OH children at home? 97 = ND ND - Morgan et al. 2004
USA OH children at day care? 29 n 14 ND - Morgan et al. 2004
USA OH adults? 97 = ND ND - Morgan et al. 2004
Korea children at indoor playground" ) = 140 20 10700 Kim et al. 2011
Korea children at play room" 6 = 710 ND 1250 Kim et al. 2011
Korea children at day care® 4 = 3900 ND 3340 Kim et al. 2011
Korea children at kindergarten’ ) = 810 20 7540 Kim et al. 2011
China Beijing adults? 20 88 120 ND 2490 Gong et al, 2014
China Beijing children (summer)? 38 38 60 0.8 1130 Gong et al, 2015
China Beijing children (winter)? 15 70 175 ND 1722 Gong et al, 2015
1) Means
2) Medians

3) Adjusted from Wilson et al. (2003) by assuming the hand surface area is 0.045m?
4) ND : Not detected
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= ABSTRACT =

Exposure assessment of phthalates by children in

kindergarten according to activity patterns

Hye Rim Son
Graduate School of
Public Health

Yonsei University

(Directed by Professor Shin, Dong Chun, M.D., Ph.D)

Phthalate is one of chemical materials that used considerable
amount in broad industrial cycles. Phthalates are added to
cosmetics, daily supplies, floorings, paints and playthings as
plasticizer. DEHP is particularly included PVC(polyvinyl
chloride) flooring more than 30 %. There is harmful effect of
phthalates as potential endocrine disruptor. Also, phthalates
are defined as a carcinogenicity material and recently argued

relation of lung function, respiratory organ influence of child
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and bronchiostenosis.

Children are damaged seriously compared to adult despite of
same amount of harmful chemical substance exposure because
they are a vulnerable social group of people. In addition, in the
case of children have opportunities to expose phthalates than
adult. It is proved by children’ s urine that the second
metabolite concentration is higher compared to adult’ s from
the test of DEHP metabolite inner exposure. Furthermore,
there is exceed case in RfD(Oral Reference Dose) of
EPA (Environmental Protection Agency) and Total Daily
Intake(TDI) of EFSA(European Food Safety Authority). It is
necessary to scrutinize about children’ s phthalates exposure
because children are easily exposed to phthalates and use
frequently plastic product. Lately, the study of phthalates
contents about child goods is concerned. However, there are
not studies about how much phthalates expose during
work-oriented education.

Therefore, this study was showed phthalates concentration of
child goods surface and surface of child’ s hand after using
child good in work-oriented education from 30 children of 5
vears to 7 years. Also, it was verified correlation of phthalates
concentration between child good’ s surface and surface of
child’ s hand according to analysis of exposure cause through
observation and investigation.

In this study, we selected frequent using product of children
for understanding exposure state about environment. According

to the result of phthalates exposure evaluation,
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DEHP (diethylhexyl phthalate) was found highest detection and
DEHP, DnBP(dibutyl-n-butyl phthalate) were detected at 100
%. On the other hand, BBzp (butylbenzyl phthalate) and
DEP (Diethyl phthalate) were not founded. DEHP was showed
the highest concentration in desk and stained fiber (0.26
ug/cm?) fromphthalatesaverageofobjectofinvestigation.Productsofs
howedtheabove95th% Concentration were play mate of PVC,
desk used varnish and study parish. Stained fiber was showed
the highest DnBP(0.14 ug/cm? and artificial leather of sofa,
plastic parish and coated paper were surveyed concentration of
the above 95th%value.

After free choice activities for 30 minutes, the result of
child’ s hand surface analysis was measured average
concentration of 32.58 ug/hand(10.82~73.54 ug/hand) about 4
types of phthalates. Also, there was broad concentration
deviation from object of investigation and 95th% value of total
concentration was 56.72 ug/hand. DEHP average concentration
among phthalates concentration was 18.45 ug/hand(7.97~29.81
ug/hand) and 95th% value was 26.82 ug/hand. DnBP average
concentration was evaluated the second detection as 14.10
(2.39~46.56) ug/hand and DEP was detected by the lowest
concentration. There was similar propensity of phthalates
concentration between surface of hand and child goods surface.

There was weak correlation between phthalates concentration
of children hands surface and thumb sucking time through the
result of a correlation analysis between children’ s hands

surface phthalates concentration and exposure form (thumb
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sucking, product sucking, goods holding). However, it was not
significant results about linear relationship. Also, there was
weak negative correlation of product sucking. On the other
hand, there was weak positive correlation between phthalates
concentration of children hand surface and goods holding. The
result was showed positive a regression coefficient and
significance between frequency of holding books(coated paper)
and exposure time from children hands surface phthalate
concentration in accordance with multiple regression analysis
for evaluation of holding goods from children hands surface
phthalates concentration. On the other hand, in the case of
DEHP concentration of children hands surface, there was no
significance between holding frequency and exposure time
about a regression coefficient (B) of study parish (plastic) but
showed negative value. In this case, the result was reflected on
forbid of DEHP using about child goods of Quality management
and industrial safety laws.

It demands later large scale study for reliable results and
product surface should be evaluated product’ s function as well
as material due to development of a variety type of study
parish. Also, hand surface measurement should be considered
individual activities differences and need to perform repeatedly

according to age.
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