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Abstract

The level of plasticizer such as diethyl phthalate (DEP), di-n-propyl phthalate (DprP), di-n-butyl phthalate
(DBP), di-n-pentyl phthalate (DPP), butylbenzyl phthalate (BBP), di-(2-ethylhexyl) phthalate (DEHP), dicyclo-
hexyl phthalate (DCHP) and di-(2-ethylhexyl) adipate (DEHA) was determined in disposable sanitary gloves.
Samples of disposable sanitary gloves were taken at retail shops, and their overall extractions in carbon tetrachlo-
ride were measured, after establishment of soxhlet appratus in 6 hours. All of 8 samples of disposable sanitary
gloves at retail shops were polyethylene (PE). All of the manufactures was voluntarily labelled their boxes of
gloves in line Korea Food Code. The level of phthalate esters and DEHA in all of 8 samples were not exceed the

detection limit. The detection limits of DEP, DprP, DBP, DPP, BBP, DEHP, DCHP and DEHA were 1.8, 1.9, 1.3,
1.1,0.9,0.7,2.1 and 0.8 mg/L, respectively.
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cream soup 2 tempura (flying) powder oA
0.05-68 mg/kg oIUTH?. HoZ FH AEolY 7}
AR 5T ZAMIAM SF70l &3 FHollMe 36.9~
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European Commissions expert committee, the
Scientific Committee for Food (SCF) oM< 7}aA|
9l DEHPY =4 AT ARE ZAZ 319 tolerable
daily intakes (TDI)E 0.05 mg/kg body-weight
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benzyl phthalate (BBP), di-(2-ethylhexyl) phtha-
late (DEHP) ¥ dicyclohexyl phthalate (DCHP) &
phthalate ester ¢ #<* phthalate ester djalel At
g3Fo] 27183 QlE di-(2-ethylhexyl) adipate
(DEHA) 2 A4 World Wide life Fund (WWF) 2
9B National Institute of Health Sciences (NTHS)
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Diethy phthalate (DEP), di-n-propyl phthalate
(DprP), di-n-butyl phthalate (DBP), di-n-pentyl
phthalate (DPP), butylbenzy! phthalate (BBP),
di-(2-ethylhexyl) phthalate (DEHP) 2 dicyclo-
hexyl phthalate (DCHP) 5 phthalate ester % di-
(2-ethylhexyl) adipate (DEHA)

Aot S AIHEY

Total phthalate ester 2 di-(2-ethylhexyl) adi-
pate £AdlE AYENE EFAFE A 35Tt 7}
AA EFEAZ diethyl phthalate (DEP), di-n-
propyl phthalate (DprP), di-n-pentyl phthalate
(DPP) ¥ di-(2-ethylhexyl) phthalate (DEHP) + .
Kanto Chemical Co., Inc. (4£), di-n-butyl ph-
thalate (DBP) ¥ Junsei Chemical Co., Ltd. (¥
) butylbenzyl phthalate (BBP) & Tokyo Kasei
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Co., Inc. (¥¥), dicyclohexyl phthalate (DCHP)
2 di-(2-ethylhexyl) adipate (DEHA) ¥ Wako
Pure Chemical Industries, Ltd. (2%) ¢ A¥& 7
Zk AHgstglon, AR A4S e f99 FEE -
Hexane 9 o3l 2, 4, 25 2 50 mg/L ol%it}.
Internal standard = Hayashi Pure Chemical
Industries Ltd. (4¥) 9] Benzyl benzoateE A&
st or 5 n-Hexane o o3 40 mg/L o}t

% 9L AA dANAM AHLH Carbon tetrachlo-
ride © KiE{b&¥\Eiit (Daejung Chemicals &
Metals Co., Ltd., =), n-Hexane & Merck
Chemical Industry, Ltd. (59) A& 44 AL 5
Rk,

7heH FEUY
Soxhlet F&#A9) internal standard 40 mg/L

Table 1. Analytical conditions of GC-FID

Carrier gas & Flow rate
Injector temperature & Mode
Detector temperature 250¢C

Oven temperature

HP-1701 (poly
30 x 0.25mm x 0.25um

N, 1.0 ni/min {constant flow)
240°C with split ratio 50 : 1

siioxane, 14% cynopropyl-phenyl 86% methyl}

7} A7VE carbon tetrachloride F%-8r 150m 9} 1
om X lem 2 AE U3 AZE 1g & A& 641
Eot %38 3 Rotatory evaporator 2|4} carbon
tetrachloride & AA%. FEEME AAs 2 F&
A5FEo) n-hexaned 716t} 25 ml 7} HA) gt o
£MS gas chromatograph (GC) 2 gas chromato-
graph/ mass selective detector (GC/MSD) 4%
ek A gHoR st}

Gas Chromatograph (GC) 24

Total phthalate ester ¥ di-(2-ethylhexyl) adi-
pate B4 ALg® GC & HP6890 (Hewlett
packard Co., Ltd. (W]=)) £ flame ionization de-
tector (FID) & F&sted ALgstglon, 2 429 &
=l tisted] Table 1 o 2A2Z #43 chro-
matogram < Fig. 1. 3 21},

200°C (5 min} — 10 T /min — 250C (15 min)
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Fig. 1. Chromatogram obtained from standard solution of diethy phthalate (DEP), di-n-propyl phthalate (DprP),
 di-n-butyl phthalate (DBP), di-n-pentyl phthalate (DPP), butylbenzyl phthalate (BBP), di-(2-ethylhexyl)
phthalate (DEHP), dicyclohexyl phthalate (DCHP), di-(2-ethylhexyl) adipate (DEHA) and benzyl benzoate

as an internal standard
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Gas Chromatograph / Mass Selective

Detector (GC/MSD) &4

Nggdoz Beo GC spectrum 4 Total ph-
thalate ester @ di-(2-ethylhexyl) adipate (DE-
HA) ¢} internal standard ¢! benzyl benzoate ¥l
2 95l GC/MSD HP6890 (Hewlett packard Co.,
Ltd. (M) & A 8o 717184 2218 Table
9. o el AlgolM e 7haal Felols BEY
9] total ion chromatogram (TIC) oA 9] =55 A
7¥s} 6] w3ta NIST, LIBTX, WILEY librarylAl €]
mass spectrum 3} 43 3=AE A

#a}

o s
Hatd 4E

Internal standard ¢! benzyl benzoate 40 mg/L
9t 247 2 mg/L ¥EE Z+E total phthalate ester
% di-(2-ethylhexyl) adipate EHEFAE ZAI8S
Table 1. & ZA02 GC £A3Act. vh7HA] Y

Table 2. Analytical conditions of GC/MSD

Column

Carrier gas & Flow rate
Injector temperature & Mode
Interface temperature 280
Oven temperature
Jonization mode

Scan range

HP-5MS (5% Phenyl methyl siloxane)
30m x 0.25mm x 0.25um

He, 1.0 m! /min (constant flow)

280C with split (100: 1)

200°C (10 min) — 20 ¢ /min —290C (5 min)
EI (70 eV)
50-550 m/ z

02 oj¥o|= g EZN 2 mg/L tAlol 4 mg/L &
|%314 25, 50 mg/L & #4189,
3 xzd sro Be £¥EFAY internal stan-
dard ¢ area ratio %€ AFNE FA 3.
Correlation & diethyl phthalate (DEP), di-n-
propyl phthalate (DprP), di-n-butyl phthalate
(DBP), di-n-pentyl phthalate (DPP), butylbenzy!
phthalate (BBP), di-(2-ethylhexyl) phthalate
(DEHP), dicyclohexyl phthalate (DCHP) % di-(2-
ethylhexyl) adipate (DEHA) 7} 747} 0.9815,
0.9841. 0.9870, 0.9874, 0.9845, 0.9905, 0.9840 e
0.9876 °1At.

3+E

Total phthalate ester @ di-(2-ethylhexyl) adi-
pate 27+ 24 25 mg/L& 234 A8z Aot
3 & Table 3. 3 2& 35&& AU

o

HESHA|
Total phthalate ester & di-(2-ethylhexyl) adi-

diethy! phthalate (DEP)
di-n-propyl phthalate (DprP)
di-n-butyl phthalate (DBP)
di-n-pentyl phthalate (DPP)
butylbenzyl phthalate (BBP’)
di~(2-ethylhexyl) phthalate (DEHP)

di-(2-ethylhexyl) adipate (DEHA)

Table 3. Recovery of total phthalate ester and di-(2-ethylhexyl) adipate in disposable sanitary gloves

22,0 88
24.6 98
29.0 116
23.0 92
29.4 117
209 84
22 89
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Table 4. The level of total phthalate ester and di-{2-ethylhexyl} adipate in disposable sanitary gloves

é 1 nd*  nd nd nd nd nd
: | 2 nd nd nd nd nid nd
5 i 3 nd nd nd nd nd nd
' Sanitized 4 nd nd nd nd nd nd
1 5 nd  nd nd nd nd nd
g 6 nd nd nd nd nd nd
§ |7 nd nd nd nd nd nd Imported product
i—. Steriiized ’ 8 ] nd nd nd nd nd nd

-

*nd : not detected {<limit of detection)

pate AFA o2 2H diethyl phthalate (DEP), di-
n-propyl phthalate (DprP), di-n-butyl phthalate
(DBP), di-n-pentyl phthalate (DPP), butylbenzyl
phthalate (BBP), di-(2-ethylhexyl) phthalate
(DEHP), dicyclohexy! phthalate (DCHP) 2 di-(2-
ethylhexyl) adipate (DEHA) ¢ A&3A+= 24z
18,19 13, 11,09, 0.7, 2.1 2 0.8 mg/L o[t}

Usle AEZIol|A 9| total phthalate ester ¥

DEHA &2t

8% 43 YAFT 2 g goA AA World
Wide life Fund (WWF) 2 ¢& National Institute
of Health Sciences (NIHS) oA WEHAZNFHE
A7 258 71449 diethyl phthalate (DEP), di-
n-propyl phthalate (DprP), di-n-butyl phthalate
(DBP), di-n-pentyl phthalate (DPP), butylbenzyl
phthalate (BBP), di-(2-ethylhexyl) phthalate
(DEHP) ¥ dicyclohexyl phthalate (DCHP) & ph-
thalate ester 9 3= phthalate ester tAlo] A8
o) Z7t9 1 JE di-(2-ethylhexyl) adipate (DE-
HA) 2 Table 4. 9 o] ¥4 3¢t} 2444, 4
)4 7taA BEUF AEHA 3t 7 @402
H Q9 F & 7haAlY ko] A B 3¢t
oy, Td FEEHE 43§ ANt 2 HE e
PE (LDPE) film ol& A& o 7taA7t 3vte o
AR @gten, Y Adulz A A2 film & B
= 497t AAY cleaning A4 So] 9l Ao F

B8

29

38 YAAA diethyl phthalate (DEP), di-
n-propyl phthalate (DprP), di-n-butyl phthalate
(DBP), di-n-pentyl phthalate (DPP), butylbenzyl
phthalate (BBP), di-(2-ethylhexyl) phthalate
(DEHP) 2 dicyclohexyl phthalate (DCHP) &
Z+e phthalate ester 9} di~(2-ethylhexyl) adipate
(DEHA) & 4319, 484 A7 A
A Fergen, Agsers FELME 6T T
Soxhlet AX A FE4T. 8% AF EF poly-
ethylene (PE) A2 o|12m, 2E914 ) w2} box
x4 E7] AHge] g 8 FY EE AFAA
Phthalate ester ¥ ¢ DEHA + AZ3AIE 94 &
ottt Phthalate esters ) DEP, DprP, DBP, DPP,
BBP, DEHP, DCHP ¢ DEHA 9o A&3AE 744
18,19, 1.3,1.1,09,0.7, 2.1 ¢ 0.8 mg/L ©It}.
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