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Study on Investigation and Identification of Endocrine Distruptors

in Commercial Cosmetics

Koo Hee—sooT, Na Young-ran, Lee Seung-ju, Min Sang-kee

Drug Analysis Division

Abstract

This study aimed to identify characteristics of phthalates (DMP, DEP, DBP, DEHA, BBP, DEHP, and DNOP) and
heavy metals such as Pb, Cd, Hg which may be endocrine distruptors in cosmetics and cosmetics containers. We analyzed
65 cosmetics (18 cases of perfumes and colognes, 12 cases of hair products, 11 cases of infants cosmetics, 10 cases
of nail products, 8 cases of deodorants, 6 cases of basic cosmetics), which were purchased from online and offline stores
in Busan. We developed the simultaneous analysis method for phthalates by GC-FID. As the results, DBP, DEHP and
DEP were detected as 20.0 %, 7.7 %, 1.5 %, respectively out of total 65 cosmetics. But DMP, BBP, DEHA, DNOP
were not detected. The amount of DBP, DEHP from 18 samples were less than 100 ug/g as regulated by Regulations
of Cosmetic Safety Standards in Korea. DBP was detected the most frequently in commercial cosmetics. On the other
hand, DEP was detected in most of the hair spray. In order to investigate whether phthalates elutes from the cosmetic
container or not, dissolution test was conducted with extraction solution such as water, n-heptane, 20 % ethanol, 50 %
ethanol and 4 % acetic acid which were prepared with difference of pH, alcohol content and fat content according by
Korea Standards and Specifications for Utensils, Containers and Packaging. As the results, DMP, DBP, DEHA, BBP,
DEHP, and DNOP were not detected at all but DEP was detected from the plastics such as PE, PP and OTHER when
using 50 % alcoholic solvent. Phthalates may not be eluted from cosmetic containers if not packaged with 50 % alcohol
constituent above. Also we analysed concentration of heavy metals such as Pb, Cd, Hg using ICP-OES after microwave
digestion. Concentration was below the regulated level and was the range of 0 ug/g (ND) ~ 2.710 ug/g for Pb, Oug/g
(ND) ~ 0.310 ug/g for Cd, Oug/g (ND) ~ 0.014 ug/g for Hg, respectively.

Key Words : cosmetics, phthalate, heavy metal, endocrine disruptors, GC—FID, ICP—OES
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FAIE,
= AHl7 }
Eo] AR, 3HE] 7 FAOA &=
UL, Al 384N LA7FSAE 7] el A
FAA = 71E 200999 LAIE JﬂXl SHiL %
of T3PE A7 ol #E 4, o =
% (BBP, DBP, DEHP)& —?—-7}0]—1 A=
o224 100 ug/g ot AAstAc}”

ojof] & AFolA= HEH] Foff fFUEdE Izl
ggo]E  7Z(Dibutyl phthalate,
phthalate, Bis(2—ethylhexyl) phthalate, Dimethyl
phthalate, Diethyl phthalate, Bis(2—ethylhexyl)
adipate, Di—n—octyl phthalate) ¥ F5<% 3Z(Pb,
Cd, Hg)oll izt P& W 2hrds A7) 918l Gas
Chromatography—Flame
(GC—FID) ¥ Inductively Coupled Plasma—Optical

Emission Spectrophotometer (ICP—OES), Mercury
Abgslo] A - AR 20E T

]

o HL
iﬁt 2

(¢}

I3

Benzyl butyl

ionization detector

analyzer 54 ZH]S

shiet,
o} ET|Z FAHA Thi] REEL AFES o
2 A o2 BUEPS Fastel, 3% AT
shgEe] EAvel] B, B okl |2ARE

AZSIA B AFE sk,

Mz o HE

AISIXR
£ o] ALgE AAlE 24k

%A
Yl 5ol A Bl 91 SHE 65712 ARG = 5
e, HE I Es e AFAES, & )
184, 748 AF(@olLzlo], FojnAE %) 124,
Frobg Al 11, dd AE 104, AF HAE A
FELEHE) 81, 7|23 AF (=, 24 5) 64
olct

zeo]lE ZFEZL Dibutyl phthalate(Sigma,
USA), Benzyl butyl phthalate (Fluka, Germany),
Bis(2—ethylhexyl) phthalate (Fluka, Germany),
Dimethyl phthalate (Fluka, Germany), Diethyl
phthalate (Fluka, Germany), Di—n—octyl phthalate
(Fluka, Germany), Bis(2—ethylhexyl)adipate
(Fluka, Germany)& AMR3}91, A8 ZH] U 77|18

A& 93}l n—hexane (Merck, Germany, GC

grade), Acetone(Merck, Germany, GC grade),
Acetic acid(Merck, Germany), FEthanol(Merck,
Germany), n—Heptane(Junsei, Japan)2 AH&3}ich,
94 EFEELS ICP-multi—element  standard

solution XVI (As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb,
Li, Mg, Mn, Mo, Ni, Sb, Se, Sr, Ti, Tl, V, Zn 100
mg/L, Merck KGaA, Germany)2 AME3l911l, Hge
Mercury standard solution 1000 mg/L (KANTO
CHEMICAL, Japan)& AH&3tth. 534 AA o=
14t A4 Matsunoen Chemicals LTD, Japan, &3l
S48), FAtMerck, Germany)& AHESHRTE Al
slof] ARESt ZE4= ELGA Water purification
system (ELGA, UK)& &3t A=sloct,

N

ot o

7171 Y BMEA
LEo]E BAo| AHE BE AY 7|7E
| &2 S, 4}
200 TAA = AIZE 7he] AxFE AL AL
= %%AMOH AgslE fel7ltE vle o) 9]
n—-3Ero @ A AL B 180 T ~ 200 CTAA 4=
A7t 7}%@ A& ASTY. GC-FID R4
e

=

l' i,
_>¢

Agilent 7890A GC (Aglient, USA)E AFg-3lo] A
AA5F9 e ChemStation AZEo]E ARE-3}o]
2ot IWu SAAE 4SS (Table 1) ESF 2
GulolE AZE A9 FaE Tele 98 GO-MSD
(Bruker, USA)Z EA3I4ct (Table 2)
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grdd),  pH
Mettler—toledo  AG,

57471
(SevenCompact  pH/Ion,
Switzerland)E ARE3}9IT)H

FTus5 B4 AFEE 7IFES s Ld9S HR
7] Y5kl NA 5 30 % AAte] 6A17F © H 1A
3 SRTE AA & A2AA ARSI a5 &
2 93l A]EE Microwave X (CEM MARS,
Agilent, USAE o|&3to] A&  HAsqlaL,
ICP—OES (Optima 7000DV, PerkinElmer, USA) 9
2 AEEA7](MA-3000, NIC, Japan)E AR&3}o]
=453 (Table 3)
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1

o

2

71
20 =o xEHAE T &, 4] xE5ES &9 g
A3t 0.1 ug/mL , 0.25 ug/mL , 0.5 ug/mL , 1.0
ug/mL , 5.0 ug/mL , 10.0 ug/mL , 25.0 ug/mL ¥
9] EEEAS Alxsto] GC-FIDRE #A45kal, A%
Ae skt £471719 dHloly 4 Z=d
(ChemStation) ArollA Al& of FH|&(S/N, Signal
to Noise)°o] 100] H& =& A AF HAs=z A
Astot, o|% A A AsEE xEste] 149
108 &%= AfoloflA 37 =9 &% HEEAS Az}
RaL, o]E BEAste 42 HFAe 71&7](S) A4
FHATEE 73] A% B4t 42 wadd ] #2H
216 )2 st A (Limit of Quantification,
LOQ, 10 6xS Yot AZ3H(Limit of Detection,
LOD, 3.3 6xS )& A&t} 3% 242 9)sto]
Pb, CdE =33}= ICP—multi—element standard
solution XV 100 mg/L (Merck KGaA, Germany)& 3
% Arroz 543t0] 95 ug/L. 50 ug/L. 100 ug/L. 200
ug/L, 500 ug/L= Z}7} A5t HegdE& 2/dskqich,
2H3E Ao R RE 7 Ao diste] A&
(Limit of Detection, LOD)2} A=A (Limit of
Quantification, LOQ)E Ar&3t3tt. Hg: Mercury

o

standard solution 1000 mg/L(KANTO CHEMICAL,
Japan)2 0.01 % L—cystein® & 3]4l5}o] 3 ng, 6 ng,
9 ng =8 AFHE At HETA (Limit of
Detection, LOD)2} A=38HA (Limit of Quantification,
LOQE Ar&Estalch,

Table 1. Analytical conditions of GC—FID

Instrument Agilant GC 7890

DB-1701 (30 m x 0.25 mm x 0.25 um)
Carrier gas Ny, 1.0 mL/min

Inlet temp. 250 C

Oven tem 120 € (Imin) — 50C/min — 150 C
ven temb. omin) — 10 C/min — 260 T (15min)

Column

Table 2. Analytical conditions of GC—MSD

BRUKER (SNS—40)

HP-5

(80 m x 0.25 mm x 0.25 um)
He, 1.0 mL/min

80 € (1 min) — 15 €/min —

Instrument
Column

Carrier gas

Oven temp. 250 € (1 min) — 5 C/min —
300 € (10 min)

Source temp. 250 T

Ton source EI mode

Scanning range 50 m/z ~ 500 m/z

Table 3. The analytical conditions of ICP—OES and
mercury analyzer

Insturment Parameter Oper'a"mng

conditions

RF Power 1,400 watts

Nebulizer flow 0.55 L/min

Auxiliary flow 0.2 L/min

Plasma flow 17.0 L/min

ICP—OES Sample flow 1.5 L/min
Plasma viewing Axial

Processing mode Area
Pb (220,353 mm),

Wavelength cd (228,802 mn)

Drying temp 150 ¢
Drying time 60 sec
Mercury Decomposition temp 550 T
Analyzer Decomposition time 120 sec
Wavelength 253.7 mm
Carrier gas Og, 0.2 L/min
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Feglol[1 1 1(v/v)] 50 mLE 7hele] 587+ Ada}
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2 A& 200 mgE microwave A-8-87]
AF 7 mL, g4F 2 mL, 34 1 mLE 715
A B8 3 microwave FH| S ©]-835}]
1,000 w, HI2x= 200 €, E3A17F 35 min
oz BFsgct 7l=ES A2 200 mgS
Zloll FHstar A4 7 mL, B3
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microwave 88

o2 Bttt AeoZ A3l o 5743 dil 34
600 - DBP
= DEP
DMP ’
] | |
o . t . T — — o= D

A 4 % BAF 20 mLE ¥Wi FAL 28 oS 4]
microwave ZH|o| A=z}sto] kel 1,000 al
T 180 T, E3AIZF 10 min® AL E B35l &
£ 22T, SRSE 87 H BAS A
el & A% oAt HAlFS 50 mLE 3ko] Al
. EE T 22 AR 50 mgE A
5| gol Aoz it W= Alm glo] HA} FUsHA

dolow stof An wAe] Agslsict,

g ot o B orlo we

3eE

ZeEO|E R2Ed 7F BF7F HEEHA &2 AR
T ZAEY] 3PEE 143 2708 S ﬁ% e
ARZ 3Fo] BFEAIR 100 mgoll E&89 20 ug/ml 1

mLY} F34 E£3359% 100 ug/mL 100 uL—% 27y A

A ABA, Mzl Aol el el 24
gof B O R FASH Heste] merdlo et &
%9 Bl4ge FaGon, 33) W AHSAT

1
H Ao TSE obAv|E 59 T 1A, o
EF(Dibutyl phthalate,

Benzyl  butyl  phthalate, Bis(2—ethylhexy1)
phthalate)?} 7|&F4 u|AdA ZE|o]EXR(Dimethyl
phthalate, Diethyl phthalate, Di—n—octyl

phthalate, Bis(2—ethylhexyl) adipate)®] 7% |
O|EE FA| £e5t7] flgto] GC-FIDE °]&3to] AA
=95, 29 59 A 2= 2AE EAMEHT
(Table 1) Eat ASE Zerglo]E9] AA S AL 9
3t GC—MSD9] A A3t =A% gM3519ct (Table 2) &

DNOP

T - = - 4 ~ < - -
20 25 miny

Fig 1. The chromatogram of 7 phthalates standards by GC—FID,



& HEE T WeEnA Foled

HE EA2Ho R 7F9 4ES 30 min ool sAE
A g 4 Uik (Fig 1, 2) £#EY 0.1 ug/ml, 0.25
ug/ml, 0.5 ug/ml, 1, 5 ug/ml, 10, 25 ug/ml =&
ZHA I ZAE A o] AAARAIS(RY)E BFE 0,999
ojAolQltt, Et 7t mEgo]E9] LODE  0.0013
ug/g ~ 0,0093 ug/g, LOQ+= 0.0048 ug/g ~ 0.0028
ug/g= YEETE (Table 4)
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Fig. 2. The chromatogram of 7 phthalates standards by GC—MSD,

Table 4. The regression data of phthalates by GC—FID

LODY

LOQC)

Average recovery rate

2a) %, n=3)

phthalates R (ug/2) (ug/g) — .
Dimethyl phthalate 0.99979 0.0016 0.0048 88.6 93.2
Diethyl phthalate 0.99973 0.0080 0.0243 88.5 91.2
Dibutyl phthalate 0.99980 0.0013 0.0039 90.8 94.8
Bis(2—ethylhexyl) adipate 0.99980 0.0015 0.0046 91.6 94.3
Benzyl butyl phthalate 0.99957 0.0093 0.0281 91.1 92.8
Bis(2—ethylhexyl)phthalate 0.99980 0.0029 0.0088 84.8 89.4
Di—n—octyl phthalate 0.99979 0.0033 0.0101 82.3 86.1

4 (Coefficient of correlation(R%)

" Limit of Detection, LOD (LOD = 3.3 x 6/9)

¢ Limit of Quantification, LOQ (LOQ= 10 x 6/S)
6 . the standard deviation of the response

S : the slope of the calibration curve
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SHITH At 2 HAIY H<F 82.3 % ~ 91.6 %, 2AIF

AE 86.1 % ~ 94.8 %= FI5IATt (Table 4)

o

=

3. IFE T ZEHoEY &9l

AFollA F85E= 3PgE 657 5 1870 AIF27.7 %)
o4l DBP, DEP, DEHP %02 3%9] xetdo]E7}
ZE%oy 1 ¢ DMP, BBP, DEHA, DNOP= Z&
ANEA A HETHA olsHEAS)E Ueh} 24do] gle
Ao® et (Table 5) HEH ZEE0]EE GC
chromatogram’+9] HEE A7t} GC-MSDZ &Hels}
et (Fig 3) 427 +AH AlRQ] T o|EL: &
Al FO ORI A Al TEPE QbATVIE S HEE Af

A, o 735 DBP, DEHPY] #A&7]%2l 100 ug/g ©l

8% - gt - o]

=
S

7|

Lot
o
i
Jo
ot
e

A&l 75 A 104
14| A DEHP #H=,
71(33.3 %)°l| A DEP
DBP7} 22} A=, A&l A AA 184 5 57
(27.8 %)X DBP7} A&, FU§ PEe A9 A
1271 F 37(25.0 %)ollXl DEP7} A&, A3 BR824
&9 7% AA 81 F 111(12.5 %)°lA DBPAZ, 3+
oh-g Fe A9 AA 114 F 174(9.1 %)ollA DEP
7} AZEE e

A ZEH 0| ER F DBP7F AA| 3P3E Sl Al
71 @ol AEEen, DEPE dojAazZgojo| A 713t

2 sE2 HEE . webs DBP, DEP= 9REH %
B AA =2 Vsl TP & EAY AoE dd

?it}. (Table 6)
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Fig, 3. The chromatogram of phthalates in cosmetics by GC—FID,

Table 5. Detected phthalates according to 6 different types of cosmetics

Phthalates T Type Basic Hair Perfumes Nail Infant  Deodorant
otal Colognes

No. of specimen 65 6 12 18 10 11 8
No. of detection 18% 2 3 5 6* 1 1

(%) (27.7%) (33.3%) (25.0%) (27.8%) (60.0%) (9.1%) (12.5%)
Dimethyl phthalate 0 0 0 0 0 0 0
Diethyl phthalate 5 1 3 0 0 1 0
Dibutyl phthalate 13 1 0 5 6 0 1
Bis(2—ethylhexyl)adipate 0 0 0 0 0 0 0
Benzyl butyl phthalate 0 0 0 0 0 0 0
Bis(2—ethylhexyl)phthalate 1 0 0 0 1 0 0
Di—n—octyl phthalate 0 0] 0] 0 0 0 0

* . SA1(Nail cosmetics) detected DBP & DEHP
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s Alse = g A5te] of

sgEe] §71004 §2E TgEolERe gy sps 00 mLE Zistel buxt A

qe crolry] 9, FAE &7 HAE Zeo|lE B AlE - AAkES 250 mL ZekAAo] £7]30 e oo
He rAEg /17 W §/EY B, F V. 7w PSR 50 mLE vishal ek FeEiA 22
7l EAo] AgH o] ‘TjRE metdo]E, MZME ey ZZ2fsto] opM|lEAES 919 STk ko] et
o|E, t]o|eslAl ety t)-n—2exetg o], TEY F ARES oME 9 25 mLE 3 A5 A
olawdxetgo|E, to|AyAlZegolE W t]oga dg&der siglct, Wz, A7 Al J&E8AS AHESH
Aolt]go|E AW of we} Sstgon, AE & o FUsHA 2Aete] A2 A FAHGH R ST
719 AL AzeNe A 38 sPET A9 o SHE 8704 S29 AEEYoR 759 Zery o]
ol9lo] spAFZE o @ 1ESE T A|u} F-O2ko] WS FpAHE E BE4ZA3 DMP, DBP, DEHA, BBP, DEHP, DNOP
B AESe] AHFELE §7los n-Peke WEgor  E BT EHECINUCH, DEP 1% HEHYH. (Fig 4
3lo] 25 ©2 9|5 A 7F wrx|et NS AjE Lol o A&E AE 871 Z812E 3 PE, PP, OTHERE
2 Pt wmak A a-go)9lo] FET HEshe] AME #2719 g7]o13lem, ojufe] EEAHNL 50 % YL
S 71 2§71 2H B9E gy gt pao SR ST Aol FIHUL, A Frms 0,57
el 20 % e, 50 % oS, 4 % A, HALs  ug/g ~ 0.64 ug/g oIt & A YIE T 20
HNzoAoz o] 60 C& gl 7es & yaeas % o AFS HRE f871E ARSI T 9 ¢
A 4719 WEETE e 5 60 TE fAskHA 30 AE SFUIESTL PRTRIIS ARESHAT.

Bzt w23t Ae Agedion ek o] AFL 25 oEbA A o 20 % o1 Al EEAE 8

Table 6. Amount of phthalates detected in cosmetics by GC—FID

Phthalates No. of samples (%) Amount” (ug/g) Average” (ug/g)
Diethyl phthalate 5 (7.7 %) 70,24 — 255,19 170,14
Dibutyl phthalate 13 (20.0 %) 7.44 - 59.54 25.27
Bis(2—ethylhexyl)phthalate 1 (1.5 %) 39.21 39.21

¥ Amount(%) of phthalates in samples

s .
) Average concentration

Table 7. Detected phthalates according to extraction solution and types of cosmetics container by GC—FID

extraction solution

type of cosmetics container

OTHER PET PE PP Glass Aluminum
Water N.D N.D N.D - - N.D
4 % Acetic acid N.D N.D N.D - - —
20 % EtOH N.D N.D — N.D N.D —
50 % EtOH DEP N.D DEP DEP N.D —
n—Hetane N.D N.D - - - N.D
oA |
. \
1 . DEP
o S e -

T
15

T
20

T
25

Fig. 4. The chromatogram of phthalates in cosmetics container by GC—FID,
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of A=A F=rtd, IFE §VIERE Y E W& FAE S AAARE APAR] s = SeSelth
=29 od2 AY glokal & 4 U8tk (Table 7) 3 Uit P O oREAIE Y At Aol A YR H] Aol =
AEA=, vl5 defieols A= 7Fs e =4
HEH | HORLEE 534 EE 2, FHdAE7HTARC) A= Group 3 (APl gt
Ui FHOFFAF AT A ol ThEE Wi Hoby of o] dla R 4 glg)oz BEEgc !
A =4 14001F 5 S5 |, 7IEw, o2 3%
ot} Yo Mgy A0 o] Hojubil 9oi5te] Flxo) 1. 4% A% 4 A&, 38 &3
& B oofyzt M7 2Ao] Z HojA HIQIE ¢tR, =A} SHEE AlRE microwave o2 33t & W&H|A
7] ek, ZAAA|, 3R, e 5 A AlNA TRl e et 2oz HilEo(zl  Pb, Cdol| dish
olgEM, &, A&, W] T U HEE T == ICP-OESE ©o]&3dto] #4313, Pb, Cd T5% &3
Hol?, Ge mE ARz o] G u A9 5] A% FEHNA 2F FEHY HFAAL 25 0.9999 o]/4+9]
I HAA A &4 7HATET AR 22 7 Azt RS Bt AEEA(LOD, Limit of detection)= Pb
g £Are dozith Qxo] 24 EAo] Astn, dlEZ  0.0089 ug/L, Cd 0.0019 ug/Lo|2, AHAI(LOQ,
2H Agog gt W, AA] & Yoy d& Limit of quantitation)= Pb 0.0269 ug/L, Cd
T HOFEAE A AN WER A FEEE 0.0057 ug/LolAt}, Hge AL 2t Fhoa! At
2, "= dejo]l A= THedde =EE, o=z AAY glo] A5 AlmFU717F F2HE Mercury
UL A7 H(IARC)N A= Group 2B (Aol ol analyzer(Model MA—2, Nippon Instruments Co.,
Hrokado] ojAlE) o @ e Y, Japan)E AHE-8HRITE Al 50 mgd U] Gof L
7IEES Al 54 e WSS o= 59 ° 2 7td Jalste] 25 7|SAA e Ad=de 21
Lo 2H Ao g R tf7] 9 E e ol oJste] wigF of 3& A" = Y7o 23, FF3to SHs=
o] Xk A A el AL Qo = 7= o7 (Combustin—Gold Amalgamation Method)
B2 BE717F dids] A7) ol Alujol Soled HiE o7 BT 2 EYHL 1000 mg/kg (Kanto
E|2] o3 B YolglA HEg H|E ZHL ofolzt: Chemical Co., Japan)2 0.01 % L—cystein&H O =2
717 A EH 072 wE:E A A HdE ded 3143sto 0.01 mg/kg FF8YS vH=aL 30 ul, 60
Itk EEl R 2 OJoREAIE AT o)A R ul, 90 uL® Fste] HFAE st a2
AR =HEHR, vlo dejiols A= 7} TaEo] AEHA @2 vtEA R Fa% £ 58
LA BEAR  2Egd | IHIARC)INAE Group HE H7botal AR} TUT 2R A5t S5t
1 (Aol djal ek lg)ez Resgio 'Y, At 2AAG I AAF S BPFAIRE ko] 4% Pb
T2 S, BASE, 2w, HRIE, otm o] 34E2 94.5 D ~

%, Cd 9] 3582 98.9

3 99.1
ol ehrEle] Q= 29 A 27|12 HEEY QAA % ~ 100.8 %, Hg9 3|¢=&2 99.3 % ~ 100.6 %=

Table 8. Regression data of heavy metals by ICP—OES and mercury analyzer

Average
. tal 2 LoD” LOQ” rec(overy r)ate
eavy metals 2 %, n=3
R (ug/L) (ug/L) » 0
Lotion Skin
Pb 0.99994 0.0089 0.0269 94.5 99.1
Cd 0.99993 0.0019 0.0057 98.9 100.8
Hg 0.99990 0.0009 0.0026 99.3 100.6

¥ Coefficient of correlation(R?)

Y Limit of Detection, LOD (LOD = 3.3 x 6/S)

¢ Limit of Quantification, LOQ (LOQ= 10 x 6/S)
6 . the standard deviation of the response

S © the slope of the calibration curve
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Fzatoict. (Table 8)

7]1%(20 ug/g)oll W2 o8 Uyt 2AME 3P
F9 ol gt £ 43= Fo#gk 0.061 ug/gol™ 2t
=9 7Hi o]t =0 it (Table 9)
s 1071, 275442

=
eEA TRA A Zedt o

2 oo yn 2|7k
A} BRES zeshe] ToEE, wge] 715, 7
FUg 52 ooy Aoz oA oY, 2AATL
SHE %0) 7lEg SRS AlEojokEobdA 1A M3
AE QA7) E Sof Bk 1A, o #2 4FE 712G
ug/g)ell R FEo R eyttt A EEY 7t=

Hg& 1 AR RE #o|X, 715 U253 Agste] 3
o) FYRE wol AgHET, 2o oF FHEHL
AL AR 71s e Bl & 4 Qlon], wFEA T
FA. & EY 59 SAol Ruw u e, 29 4
e SRUAA oHE st Ry, SFutu),

I B4 A= Hatgh 0.003 ug/g, ik 0.014 ug/g
2 7% o]} +=o| Ut (Table 9)

4 =2

WEH ARl Ed 2 43 T olER T To
& 3% AATHo] A& A SRS gk, #
AN Y Az 9 et we el &
BEANA 75 T EFE 6560 o2 WEu A%
fEHO HE HEE Fsto] BHER 7| 2ARE
AgatiAl 2 AFE HASAT
1. #82E Fote] WiuAf=d= d2xl o7t

A &2 % Dimethyl phthalate, Diethyl phthalate,

Dibutyl phthalate, Bis(2—ethylhexyl) adipate,

Benzyl Dbutyl phthalate, Bis(2—ethylhexyl)

phthalate, Di—n—octyl phthalate 7&< J&u]|4
Aol qHl Ietgo]ER Pb, Cd, Hg 3% &4

ol i FRE0R Rstel BAST

Table 9. Heavy metal concentrations by 6 cosmetics types

Type No. of Pb Cd Hg
sample (ug/g) (ug/g) (ug/g)
Basic ; 0.220 + 0.129" 0,0355 + 0.042 0.006 + 0.004
(0.027 ~ 0.429) (ND” ~ 0.092) (ND ~ 0.011)
. 0.212 + 0.103 0.056 + 0,034 0.002 + 0,002
Hair 2 (0,034 ~ 0,352) (ND ~ 0.126) (ND ~ 0.008)
Perfumes s 0.237 + 0,104 0.067 + 0,049 0.002 + 0,003
Colognes (0.084 ~ 0.463) (ND ~ 0.156) (ND ~ 0.0011)
Na " 0.342 + 0.168 0.002 + 0,006 0.003 + 0,003
(0.077 ~ 0.573) (ND ~ 0.020) (ND ~ 0.010)
ot " 0.441 + 0,759 0.079 + 0.078 0.005 + 0.005
(0.074 ~ 2.710) (0.027 ~ 0.310) (ND ~ 0.014)
Beodorant . 0.171 + 0,145 0.032 + 0,037 0.001 + 0,001
(ND ~ 0.335) (ND ~ 0.098) (ND ~ 0,003)

a) .. .. .
Data were expressed as mean= Standard deviation(minimum~maximum)

v ND : Not detected



56

= o me &

-1 A|Zo|| A= DMP, BBP,

DEHA, DNOP+= &% nii(EAE)E YEehdt &
. AEE ZEEHolE F 2

Z DBP, DEHPL: A ZoJokZolAx] 1A] TFAFE o

al
& ool Bt 4, o 7IedEd ZEYolER

~

W 1 HETFE A7 7.4 wg/g ~ 59.5 ug/g, 39.2 ug
/g® HE 7]E(100 ug/g)olstzE HEE o ke 4=
AL 5 ALk

SHE YR TEYolE HEES By UIdAE
60 %, 71234E 33 %, WFEAE(EF, ALES)

Frobg sHEE 9 % =0l 3l

. BAFNY ZEo]ER F DBP7F A sbdEelA 13
=

Aoz 71 wol AEEeH, 514 H&E% DEP
o] Pt HEF2 170.1 ug/g® thh £9Ith DEP=
A F ORI A 1A TEE bAVIE SOl #E
T4, ol 71 4 AR EA g2 FRoR, FF A
4431 HUEY A4E o, 1 Aol et I
Aot goJsto] Frh7|E 4 AdAo] A AoR
werE] Qi wheba DBP, DEP7} 34-&<] o3t u]k
&5 B3l Al =22 7HeAdol 7 2 =g

olEQ

Aoz ToE ALt

8780l w2 Zzte] YExAOR §

20 % oA, =
7% Abgatcie xgEelE gl
s,

A2 F34 3% AW F Pb, Cdo| 4%

microwaves ©|-&3slo] A2 s1%1L, ICP-OES

G

Az |o
T

. 65%F A=A dEd

. F. DMendes, J.

. Ministry

. Ministry

717] A5t o, Hge Mercury analyzers o] &
slo] BAskict, Pb, Cd, Hgoll that A% wnF
0.9999 oo R*E Wi, 358 Hae 94.5 %
~ 100.8 %= FE5FH LY},

o4 F=BHS Pb O
ug/g, Cd 0.049 ug/g, Hg 0.003 ug/gl = Al
OFERPAA ILA] T b7 Foll Bk
o] #4 AA= 71%((Pb 20 ug/g, Cd 5 ug/g, Hg
ug/g)oll B 7|EolotR UEh} FE& 0 R QIgh

.273
9

d

oX o o

= gl

o
ra

=

. K. K. Kim, “Contents character of phthalates in

school  supplies”,  Analytical Science &

Technology, 25(1), pp.69~75(2012).

. K. Becker, M. Seiwert, J. Anerer, W. Heger, H.

M. Koch, R. Nagorka, E. Rokamp, C. Schluter,
B. Seifert and D. Ullrich, International J. of
Hygiene and  Environ,  Health, 207(5),

pp.409~417(2004).

. W. H. Park, Y. K. Kim, H. J. Jeong. B. C.

Choe, K, A. Park, J. K, Lee, I. S. Yu, N. J.
Chough, “Analysis of Perfumes Products for
Phthalate Esters”, A/&EPR] HAHSFEH H7EH
43, pp.174~182(2007).
S.R. Choi, "F&% WEHIA HolEdnt AEF7,
Bulletin of Food Technology, 20(4), pp.3~10
(2007).

“The
disruptors: a major medical challenge”.

Chem Toxical, 40(6), pp.781~788(2002).

endocrine
Food

Amaral,

. M. K. Kim, H. J. Jung, I. S. Chang, “Simple

Method in Trace Analysis of Phthalates in
Cosmetics : Analytical Conditions and Skills for
Better Results”, J Soc Cosmet Scientists Korea,
34(1), pp.51~55(2008).

of Food and Drug Safety No.
2014—199(2014.,12.23.), Republic of Korea.

of Food and Drug Safety No.
2014-27(2014.2.13.), Republic of Korea,



& FEE T WA Foled B B el ud dF 57

9. H. A. Cha, S. H. Kang, S. B. Choe, H, K., Kim,
S. T. Kang, “Hazardous Heavy Metal Contents

Endocrine Disruptors in Herbal Medicines and
Ssangwha—Tang”, Korean Journal of Orental
of Mushrooms from Retail Markets in Seoul”, Medicine 6(1), pp.117~122(2000).

Korean J Food Sci Technol, 46(3), pp.283~287

11. Y. S. Kim, H. J. Jeong, I. S. Chang, Heavy
(2014).

Metals and Cosmetics, / Soc Cosmet Scientists
10, J. S. Kim, S. W. Hwang, J. M. Kim, J. Y. Ma, Korea, 28(1), pp.15~30(2002).
“Monitoring Research for Heavy Metals as



