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9F: 20139 1€0llA 89 Alo]o X*%OM 5 5 g8, %%E’\ Hut, gheHolA, ofoletoly F
Z34F 12170 AFAA F, 7t=F, Hl4&, &, HEE YA, 78 9 IRES] 75 47 34 4 59
3, AJEHE vwgo M 019} AHE 2ok 7|zAsE l% 2 2 A7 Attt £44
A MzslAEe] FF4% HH FEE W 0.663 pg/g, JI=F 0.0lO pg/g, Bl& 0.056 pg/g, 2= 1.144
pg/g, FEIE 0.008 pg/g, YA 0.405 pg/g, 7] 0.319 pg/g @ ZHE 0.108 pg/gez2 SAFHAY. =4t
9 AR A zsPFEL BAIHOE {9 AfolE B oW (p < 0.05), YAl ZEE ALE 77 2504
TAET A AEHAT. Ax2SGAEFe] FHo mE FEE5 TEE FAZHSE fold AolE B (p <
0.05), 2golM A= 1.430 pg/g, & 0.616 pg/g I2lx YA 0.385 pg/gel sheHoldolA ¢ 1.155
pg/g, A7 1.023 pg/ge] 71 & 55 B oH, ofolgtolydlAe AE 1.424 pg/g, YA 0.830 pg/gel
7P & FEE eSS AzsPEe] AP S5E5 TEE BAZFSE 7% Aolg BPoH (p <
0.05), ZA9 sldEe 92 UAs T/l & F FE5E B9y, ofo|ngM o sAE L g3 80|
Ao FAEFL AT Hol] B2 HA TEE YA

E 0 S )

Abgtract: This study aimed to provide the fundamental data on the field of cosmetics by comparing heavy meta concen-
tration in terms of domegtic/foreign products, types and colors. The study determined the concentrations of lead, cad-
mium, arsenic, chromium, antimony, nickel, copper and cobat in cosmetics such as lipgtick, lip gloss, lip bam, founda-
tion and eye liner. From the period of January to August, 2013, 121 samples were collected from cosmetic Sores distrib-
uting to the general market. The average meta concentrations were as follows; 0.663 pg/g for lead, 0.010 ug/g for
cadmium, 0.056 pg/g for arsenic, 1.144 pg/g for chromium, 0.008 pg/g for antimony, 0.405 pg/g for nickd, 0.319 pg/g
for copper and 0.108 pg/g for cobat. Except for chromium, the heavy meta concentrations were significantly higher
in foreign products than in domestic products (p < 0.05). Also, The mean concentrations of heavy metal were sig-
nificantly different (p < 0.05) when classified by cosmetic type. The highest mean concentrations shown in lipstick were
1.430 pg/g of chromium, 0.616 pg/g of lead and 0.385 pg/g of nickel, in foundation 1.155 pg/g of lead and 1.023
pg/g of chromium. In eye liner, the highest mean concentrations were 1.424 ug/g of chromium and 0.830 pg/g of nickel.
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Additionally, The concentrations of heavy metal were significantly different by color (p < 0.05). Brown colored cos-
metics were found to have the highest mean concentrations of chromium, nickel and copper, ivory colored cosmetics
the highest mean concentrations of chromium and lead, and pink colored cosmetics the highest concentrations of lead

and chromium.

Keywords: color cosmetics, heavy metal, inductively coupled plasma-optical emission spectrometer (ICP-OES)
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11690%). & sPAF2 A F2 AAE 7
Ae FHoZ L g AzH = AL
AzsdFe] At 8ol ABlE g, A
o)) gt A7ute) 8-S At
dojAaL, 9me] FE/A Fde AT SHE
o] F7k2 ALKA e Hola gtk =
g AFERT AARAYG Mz o] Al &
A B AEES7HA FdiE AL gls Argolar o] w
e AEstd MzAFe] Mes &AL e A
golth1]. sPgFele &3 gedold, H2Eolu
BAA, ofo] HolH &3 £58 sPgFH 2ol IF-
it
Z

ot rlo
o= o ol m ok

Noob 8 (o o ff

EF 9 S BHoR AEHE Aol
A7kl St o] 7hA] AR} ARSE ), SAE
ol AHEHE A EE F7] R} f7] MaR A7
Tk F7IbEE 5ol weh Mae] Fr]Qkne}
FA9] FIIER A, WA Fr)jkEs of
A, EFHE, ZE 5ol S50 e AsEEY g,
Astobdd, 7he H, Ak Fol ARgET FUde
2 Zolut v o] AsE Ha ATk frAle] 7719
5E 4, 35, UA 59 g50] e @k,
Aehd, Asta g, abstag Sol AHgEY st o
o G 7] oHIL G2 T Mo HHHE =4S
FOE ol g AFel F= ASET fr¥Mas

ot

igkslEsts| A, A 404 Al 3 5, 2014

tR-Ro] BRE AazH A
s By 5 Al F3)
FEol AgHE e WPos
BhE Aas O
o] Hojut Ygoju} BEARARF, 1 9 Z4F wolH &
sl de] ARSEtH2. Hl=roll A& FDAS] FDCAC
(Federal Food, Drug, Cosmetic Act)oll 2] A3k 3142
< A Qlov SFEo R ALE ThHsdE
= TS UAA Fot A A=
e FEAES A, FE2E3Y FY

EF AstasE, U1 ZeE AlREsk

FaL o] #Jol|l= UA 5o FE&o] SE
2 ZA)3H3]. 1 9]ol= FDCAct 601(a)°ll whet
Mool 719 ARl whet ARESES A5 Ab
BAFlA frelietA]l kot s, A=A} 1ol Tk
Ado] Atk Astal At} FHS FH 1070= A
EEC2] COLIPA (Comite de Liaison des Associations
Europeenes de I'Industrie de la Parfumcrie, des Produits
Cosmetiques, et de Toilette)oll Al a3 T A3
TS AAsA . 19761 Council Directive 76/768/
EECO| 1170l o3t shFo] 24 Soll B3k 718
TAIE Ton, AA7EA] NG Aol gk A
E A& vk dEoA e dEEAFARTE
(ICl), LESFFFTHEEETACI0)S el =
W AeH4]. Felvetell A dA A Fo ok ok
A 3 A2013-24%7 0 o8l o, W4, 2, FEIE,
Zl=gol tiste Zkzk 20 uglg, 10 pg/g, 1 pg/g, 10
Ho/g, 5 Hg/ge = ARSI HElstal ok 53] 3
F2 A HHA o m Agee Zow vFe} B
W 557 5¢ 5 2 Gl w2 et 9l
Aol FHF e} A7 F% FHst DS sk
TEEOEN HALS AF3]| o|Fo|Hok s, o
oMt ol AF FoAAE, 53] MxIEES
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Table 1. The Conditions of ICP-OES Spectrometer
Parameter Condition
Pb : 220.353
Wavelength (nm) Cd - 228.800
As : 188.979
Cr : 267.716
Sb : 206.836
Ni : 231.604
Cu : 327.393
Co : 228616
RF power (Watts) . 1450
Plasma gas flow (mL/min) 15
Nebulizer gas flow (L/min) 0.82
Auxiliary gas flow (mL/min) 62
Sample flow rate (mL/min) 1.'50
Al =i, o] 2 Q3] HEFAFES 2= B3t ZFFE E7F4 7I7I(ULTRA GENETIC, ELGA,
AN HHES) 3% 5RO VY 2A R KoedE 57T AF5E 182 MR FEOZ AAE
A7 ol mRIgk A 0113} oo & AFelA= = AHESTh S493 B 771 EA ] A
WA FUAR B AZAYE 3 Ao, Pk A2 RAEJITEL FHeGE W) Askal A
i, ofolgtely, sktlold & =W 587 A&, = < 30% Z4koll 6 h E 3‘? Z=3F A3 7](UC-10P,
9] 637 AFRA F RUN AFE W22 T35, JEIOTECH, Koreg)oll 13+ ¥ 33} S-/F= AT &

7]_1:1:', H]/\ ﬂi o].a 1,]7% ?_g] =i qHLE)_g]
Fa% 58 2450 ol§ A8ShE oiEe 7
e dx7t JA e =8 F woFe] 7]
z ARE ATFSIA B ATE AR

ﬁo]

2. Mz A WY
2.1, Mgz

AFAA B3 Qe MEAFE Shed T4
9 59slAE S 201349 195E 82 Aolo] 424
Wetd 9 OF fEuAe) BgE e gl A
1217H AFS SN T B4 WA, 3

Fo FRe Yoy, JITE2, Y, olelzely,

%nﬂowozw Mzspge] el dnelys
of AHgI e FHE HeAST

2.2, NeF A =Xt
all& Ao E2E falle
Osaka Co. Ltd., Japan)= AF&-39

=48 21H62%,
, Ao AgE=

7127)(OF-22GW, JEIOTECH, Koreg) 2 7AZEAA

o]l AFR3FHTE ICP-OES (OPTIMA  5300DV,
Perkin-Elmer, shelton, CT, USA) #4112 9|3 ¥%89)

o AlEE, va, 2%, QR U, Fe) 8 2
E 33 159 100 pg/mL (Perkin-Elmer, shelton, CT,
USA)E 2542 34sle] sttt

El=i

2.3, MISIEE AR

AN g 7F AL A FEE F 2 g¥ Tdl Beskeroll 3
st A4 30 mLE Fol Aol a7 AT - A
A8] 7hdste] fE=o] T4 E= mEo] FHAS
o Z3E EWlth ol& 2% & o F A (Wattman No.
DE A#HE I, ZFSFE 50 mL JERIE 233
o A& E&si}oﬂ AHERE AR A9
(PC-620D, New York U.SA)S ALg35te] 719 L=7}
180 T ol HA F=F xdste ©@3AZH.

2.4, MZSHHE M=o S35 =4
AMzSFF TolA 7=, Bl&, 2, AEE,
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Table 2. The Measurements of Standard Reference Material (SRM)
Element Materid NY Certified (Hg/0) Measured (Lg/g) Recovery (%)
Pb SRM NIST?1547 5 0.87 £ 0.03 0.84 = 0.05 96
Cd SRM NIST 1570a 5 2.89 + 0.07 2.80 + 0.06 94
As SRM NIST 1570a 5 0.068 = 0.012 0.057 = 0.07 88
Cr SRM NIST 1547 5 1.00 + 0.01 102 + 020 102
S SRM NIST 1547 5 0.02 + 0.00 0.017 + 1.0 85
Ni SRM NIST 1570a 5 214 + 010 212 + 030 9
Cu SRM NIST 1570a 5 122 + 06 119 + 0.20 98
Co SRM NIST 1547 5 0.07 = 0.0 0.068 + 1.0 97
Y Number of samples
2 National Ingtitute of Standard and Technology
7] S13te] ttet® AAST, A2E, YR, Y

yAd, 78 9 ZLE 8FF
ICP-OESE AH&3tR o 71719 &
3} A

% 7}_3, Hl&, 38, EIE, YA, e 9 38
E 5 8% 559 HAEL2 09999 o)/de] AHe|
4471](#)@ BAth 8% a5 SA8E AFds

o]-8%+ 7 =37 (Limit of Detection, LOD)= & 0.0021
ug/g, 7F=¥ 0.0005 pg/g, ¥4 0.0018 pg/g, =
0.0002 pg/g, FE]F 0.0006 pg/g, UZ 0.0005 pg/g, T
2] 0.0003 pglg ZLE 0009 pg/gelar, A =3
(Limit of Quantitation, LOQ)+<= ' 0.0065 pg/g, 7F=+
0.0014 pg/g, B4 0.0056 pg/g, == 0.0063 pg/g, QHE)
¥ 0.0037 pg/g, Y17 0.0015 pg/g, 721 0.0009 pg/g, <
HHE 0.0068 ug/gel :Ath.

2.6, 3|8 £X

w, 7IEE, A&, 35, R, YA, T 2 723
E9] FF4%0 Uigt 3l V5 2598 r|Eda
Al 7913+ Peach Leaves 1547 (NIST, USA), Spinach
Leaves 1570a (NIST, USA)E o] &3} 3|48S =4
st e 1 Ad= Taole 29 2t}

27, 2MXIRO| SA Xz
T4 Y £ AxFE FFE $EE s

o 3hebg-E5te) A, A 409 Al 3 5, 2014

17
= =

shEHlol A, ofolgtol 9] Fad F5 vl A%
|a+= GYEAF B2 (Oneway andysis of variance)
15 A4 o2 A7 (Duncan)o] M-S o] &EF L
package=" SPSYPASW (ver. 21. 0. 2)Z o|&
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3.1, A & Q) MASIMES| 34 Y

=4F, A MzsPEY] AA Y 4 a5 vEe
B (Table 3)& ®WA F2 0663 pg/g, 7I=+F 0.010
pg/g, Hl4E 0.056 pg/gel™, =2 1.144 pg/g, SHE]
+ 0.008 pg/g, U7 0405 pg/g, 7 0319 pg/g 1]
3 FIYEE= 0.108 ng/go.= ZA =)}

agar g4 g e} AxsPEEEEE FuldlAE
AFol B, FY AMEFFAANE E, AE, UA
o] Etor}, HI FAERIO] FAFHCR °«lt& A}
ol EYTHp < 0.05). =g =4k FUYakS HA 4
o= vugk A FUel A AFTE AT v
A 7N 5 B =4 AEHAh
3 2 AHX§|.XI-HQ| %%itg %E‘Lz_'t Stk
MzslaEo] 3 EF= H2E(lip dick), 3=
Z2(lip gloss), Hyk(lip bam), Z}--H| o] (foundation),
olol2ko|(Eye liner)= HERHATKTable 4).
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Table 3. Heavy Metal Concentration between Domestic and Foreign Cosmetics (Ug/g)

Domestic Foreign Totd

(N = 58) (N = 63) (N = 121)
Pb 0.570 + 0.487" (0.029~2.508) 0.741 + 0.795 (0.017~3.185) 0.663 + 0.668 (0.017~3.185)
cd 0.009 + 0.010 (ND?~0.042) 0.011 + 0.02 (ND~0.118) 0.010 * 0.016 (ND~0.118)
As 0.048 + 0.137 (ND~1.022) 0.062 + 0.185 (ND~1.022) 0.056 + 0.163 (ND~1.0220)
Cr 1.184 + 1.034 (0.047~5.096) 1.107 + 0.977 (0.044~6.536) 1.144 + 1.001 (0.044~6.536)
S 0.007 + 0.014 (ND~0.089) 0.009 + 0.019 (ND~0.102) 0.008 + 0.017 (ND~0.102)
Ni 0.356 + 0.357 (0.005~1.668) 0.450 + 0.624 (0.007~4.011) 0.405 + 0572 (0.005~4.011)
Cu 0.297 + 0.506 (0.005~3.678) 0.339 + 0.63 (0.009~4.425) 0.319 + 0.572 (0.005~4.425)
Co 0.058 + 0.084 (ND~0.408) 0.155 + 0.369 (0.001~2.757) 0.108 + 0.276 (ND~2.757)

YData were expressed as mean + Standard deviation (minimum-maximum)
IND : Not detected

Table 4. Heavy Metal Concentration According to Types of Color Cosmetics (Lg/g)

Lip stick Lip gloss Lip bam Foundation Eye liner Total

(N = 38) (N = 22) (N = 17) (N = 27) (N = 17) (N = 121)
0.616 + 0.358Y 0.371 = 0.264 0.264 = 0.284 1.155 + 1.005 0.765 = 0.723 0.663 = 0.668
7 (0.068 ~ 23410) (0029 ~ 1.031) (0.017 ~ 1.030) (0.082 ~ 3.185)  (0.036 ~ 2370)  (0.017 ~ 3.185)
0.007 = 0.009 0.007 = 0.008 0.007 = 0.012 0.019 + 0.026 0.010 + 0.013 0.010 = 0.016
« (ND? ~ 0.280) (ND ~ 0.032) (ND ~ 0.045)  (0.001 ~ 0118)  (ND ~ 0.043) (ND ~ 0.118)
0.076 = 0.174 0.055 = 0.216 0.026 + 0.053 0.065 = 0.194 0.027 + 0.036 0.056 = 0.163
As (0.001 ~ 2.869) (ND ~ 1.022) (ND ~ 0.202) (ND ~ 1.022) (ND ~ 0.133) (ND ~ 1.0220)
1430 + 0.797 0.825 = 0.635 0.819 + 0491 1.023 + 0.989 1424 + 1.769 1.144 + 1.001
@ (0466 ~ 54512) (0.047 ~ 2.728) (0.097 ~ 1.849) (0112 ~ 4943) (0.044 ~ 6536) (0.044 ~ 6.536)
0.005 = 0.007 0.002 = 0.002 0.013 + 0.021 0.014 + 0.028 0.008 + 0.010 0.008 = 0.017
® (0.001 ~ 0.189) (ND ~ 0010)  (0.001 ~ 0063)  (ND ~ 0.102) (ND ~ 0.035) (ND ~ 0.102)
. 0.385 = 0.286 0.158 + 0.111 0.109 + 0.116 0.554 + 0477 0.830 + 0.991 0405 = 0572
N (0.016 ~ 14.634)  (0.005 ~ 0.377) (0.007 ~ 0419) (0037 ~ 1.978)  (0.032 ~ 4011)  (0.005 ~ 4.011)
0.241 + 0.217 0.139 = 0.071 0.106 + 0.093 0.498 + 0.466 0.657 + 1.301 0.319 = 0572
< (0018 ~ 9145)  (0.005 ~ 0270)  (0.009 ~ 0297) (0013 ~ 1.725)  (0.013 ~ 4425)  (0.005 ~ 4.425)
- 0.038 = 0.054 0.048 = 0.123 0.072 £+ 0.095 0.12 + 0.150 0.361 + 0.642 0.108 = 0.276

(0001 ~ 1.447)  (ND ~ 0557)  (0.002 ~ 0301) (0.016 ~ 0.796) (0.001 ~ 2757)  (ND ~ 2.757)

YData were expressed as mean + Standard deviation (minimum-maximum)
IND : Not detected
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Table 5. Heavy Metal Concentration in Cosmetics by Colors (ug/g)
Brown Ivory Orange Pink Red Violet White
(N = 14) (N =22 (N = 17) (N = 24) (N = 17) (N = 16) (N = 11)
0496 + 0524V 1531 + 1254 0406 + 0274 0923 + 0395 0298 + 0172 1.066 + 0.799 0.084 + 0.083
P (0.089 ~ 1.777) (0.083 ~ 3.185) (0.122 ~ 0.778) (0.412 ~ 1.670) (0.119 ~ 0.525) (0.048 ~ 2.370) (0.017 ~ 0.243)
0.006 = 0.007 0.031 + 0038 0.003 + 0002 0007 +£ 0.006 0.008 + 0.011 0.009 + 0.014 0.010 + 0.017
« (ND? ~ 0.018) (0.003 ~ 0.118) (0.001 ~ 0.007) (0.001 ~ 0.015 (ND ~ 0.032) (ND ~ 0.043) (ND ~ 0.045)
0.091 + 0.243 0.044 = 0.05 0014 £ 0019 0084 + 0232 0145 + 0355 0042 +£ 0.048 0.002 + 0.003
As (0.001 ~ 0.780) (ND ~ 0.129) (0.001 ~ 0.059) (ND ~ 0.782) (0.002 ~ 1.022) (ND ~ 0.133) (ND ~ 0.008)
1243 + 1908 1.202 + 0.732 1220 + 0.57 1067 + 0471 0835 + 0228 1422 + 1.344 0.649 + 0.211
@ (0.134 ~ 6536) (0.326 ~ 2.389) (0490 ~ 2.237) (0415 ~ 1.978) (0592 ~ 1.321) (0.044 ~ 4.196) (0.487 ~ 1.117)
0.003 = 0.004 0.017 + 0035 0.008 + 0014 0003 £ 0.003 0.002 + 0.002 0.008 + 0.009 0.023 + 0.028
® (ND ~ 0013) (ND ~ 0.102) (0.001 ~ 0.041) (ND ~ 0.010) (0.001 ~ 0.005) (ND ~ 0.024) (0.001 ~ 0.063)
- 0655 £ 1199 0656+ 0558 0227 +0145 0410+ 0353 0231+ 0161 0754 £ 0643 0053 £ 0.09%
N (0.016 ~ 4.011) (0.083 ~ 1.978) (0.083 ~ 0.432) (0.046 ~ 1.322) (0.083 ~ 0.546) (0.032 ~ 1.992) (0.007 ~ 0.268)
0571 £ 1.364 0.718 + 0564 0131 + 0069 0246 + 0242 0206 + 0202 0237 + 0234 0.064 + 0.107
o (0.018 ~ 4.425) [0.094 ~ 1.725] (0.052 ~ 0.254) (0.085 ~ 0.948) (0.037 ~ 0.683) (0.013 ~ 0.695) [0.009 ~ 0.297]
0386 + 0846 0179 + 0215 0.043 + 0073 0083 + 0161 0.016 + 0.021 0193 + 0209 0.145 + 0.111
© (0.001 ~ 2.757) (0.040 ~ 0.796) (0.004 ~ 0.220) (0.002 ~ 0.557) (0.001 ~ 0.060) (0.001 ~ 0.514) (0.002 ~ 0.301)
DData were expressed as mean + Standard deviation (minimum-maximum)
IND : Not detected
9ol A5 sE #EE SRY Bd AL o2 Folgt AolE K om(p < 0.05), HW 0106
2 3 2ols HIoH(p < 0.05), ¥l 0.264 HYgo & 7H e WA E B3, ofolztoll 0.657

=
=

NYgO.E TP e HRENE BYw, sHewlelde]
1155 uggo.= 74 & WA E etk 3edol

A F2E, Y FFEs ololeioliist f918

ol2 HYHp < 005). FI=H, vk, QFE|=9 7
o}z o 232 nyrh
AF) 25 J9F 0819 pggo = 7 e A
2 HAT, P2Eo] 1430 pggo® 7H E FwA|

£ YERHAT
yAel ¢ sE #dE SR B A4
o2 Fol3t Aol & Bl o (p < 0.05), otolZtelH=
0.830 pg/go-= 7 =3ka, ¥R 0.109 pg/go-= 7}
bouksit), vbelolde] Htdt dez 2k #ol3
Zpo]E HATHp < 0.05).
T2 A5 EF 28 Tl H

ze 5%

#5837, A 404 Al 3 &, 2014

hgge-= 7HE E2

.

B#AE Bk ofolgolUit

YaET YFEa0) §2I3 Aol E BYUTHp < 006).
IRES] A9 HHE 49 TR HEe BA

=

02 fo Aol
ngge= 7P v
0361 ug/g-= 7Hg =3k

9, shelol iz} f

B (p < 005), WE 0.088
BFANE BT, ofelatol
ow, ofejgtolut Yug,
o 2lo] & HATHp < 0.05).

RREETES
SR8 Az FE Mg
Ml ] 9l3ked, 24, ofolnel,
A8, A8 5 7744 Ago FRSATHTae 5).
el A% AP F34 w0 B FANE

fol3 Fol 2 B ow(p < 005), F4°] 0,084 pglg

3.3, MA3IEF9
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© 7 7p yekal, olo]rejAjo] 1531 pg/gl-2 M
Eokth ofo| R A2 A A oA, A
o]t z}o]= HATHp < 0.05).

7hEHFT QHEES A BE FH0A ol @
=9 #ioi A=H A

Hl2x9] 79 3l4e] 0,002 pg/gl-& 71 W
A& BHaL, ZAo] 0145 ug/go-&2 71 & z

aE2] 7% 3o 0649 nggo. = 7HE e B
A5 B, AN o] 1422 nglgo 2 718 & B X

o] YFL EA A
o7 {3 Aol & i&iotﬂ(p < 005),{1*%‘01 0.053
} x]./\ﬂ o] 0.754 ug/go 271 =
ket Aol HA 3} o7l xto]E HATHp < 0.05).
T219] 74$ $40] 0064 ug/go-2 7H wgkar, o}
O]EE] o] 0718 ug/gl-= 7 w3tk IHES] 7
© M Ao] 0016 uggl.E M Fe HHXE HYTL
ZA1o] 0386 pgglE 7MY B HIEXE HATh

go Fre FE 5571
Al o] FoiA| oL m]FF :
27 F5E g Ao g Ao wEE 1 YR
wHEl7te, &5, UF : &)
FAWR ST AL o] Aol FehE
S} 5]

g 542 A ool EodAl o] sk, £
& A 715 Aol
FZoA = Rt
g U, &
HWAA T A A
A=) 3 Aemdd Z2ES ) il o

o]

H
>
O
r
i
=
2
>
(U
)
i

0.663 pg/ge= NIH
(2013)[7]¢] 0.359 pg/lgETH =3%tar, ©|¥[8]¢] 0.820
ug/g, A=A919 1520 pg/gRth Sk =S L
Tsankov 510]1¢] $H4F & &5 2.08 pg/grch =t
o o] A= 159 FA45HE, ¥es ek A3l

O 171,

H

TH4 F5o B3 A 275
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7] 9 358 Fakol Aol FrEl g, A%,

J Soc. Cosmet. Scientists Korea, Val. 40, No. 3, 2014



276 A G2 - ol -

925 o] FHHE F2 A%
AR 25, 9, 9174 D 9% ol W

l-?_

Hj A

Z1tH15,16]. Hexavaent chromium compound= g A| 3]
H o

T a

A

Q] o

= éﬂﬂéb_ AFAIE S S5Ol HE7kEe W
27| = FeH17]. B AT Aol o3t

?@% W3] 48 S5 1144 uggl =
NIH (2013)[7]9] 2.980 ug/g, F=73[9]2] 13.410 pg/g,
o]&[8] 2] 2.420 pg/gEt Wekar, H. Ullah[13]2] 0.074
Hg/g, ©18 (5] 0.073 pg/gth =Uch AFEEE Y
2~E] 1430 pglg, otolztel 1424 pglgl 2 =&
A& YERHAIL, A/rEol A 24 0.835 uglge = o]
HF[5] 0570 pg/gE ot E=Uoh =3 MzsPgE] 2
2 55E 1144 ng/gl 2 82 COLIPASA A%

)
)~
mlo

U HFE Ao ME =EFL 7|FOE ofolA
S=folAnt 8.25 ugigel A& i%%*% Bl o 3le
W dul ARl d2 2 17U} 1 ug/go] e 3l
2% W) e SES BeT{s. o uTol B4 &
Bkl SgEe] ehdr|Fel Bd ol Ao
A erent agel Pt A FHT A=
£ FQIske] BY 28] 7]ES vhstoof & o
2 mel,

JE RS T, AEE, FABRA AAA ] EA)
StH, FdACIA de] 220)an gl=w] A]le] A <t

E]E 3o 7. 9 Mgl R, 15 25% o)), 25%=
=R ixﬁfﬂt} ArEe] 19 Bt dHZFS 015 mg
oFtE HojJa, 85 wAdFES 1Y 0.7 mg ©]3}e]
o, "% 5 uﬂg 2 001 mg BEo|th 784 QFE]E
9] 5L Y, B = 7RG 108y FA4] 0]
sttt 53] dibine HEE 313tE 5 VM 540
e 7t AZ, HAE L FoA SAAE TS o
sl F5S doret, O F42 T7E, £8,
&, 502 ey, Algehs % UTH19. &
AT A7} QFE]E-2 0.008 pg/go- = w9 v A=
AZzERoH, uet sFe el #g
T8l 10 pg/go = A= o] glof w9 kg A
2 AgE A9 3Ee] Qb e T
TZ2AE §lo] vlad 4 glglon 3 g2 A7)
A Eojof & Zo = Yztert
THE A MAAZRCR de] AHgEE SAE 9%
2A AR/ AL F 7P 28 ARSEo] (7,000 -
8,000 ) Ao = QA W F5a&olnt He| tiAt

igkslEsts| A, A 404 Al 3 5, 2014

o} Bso] de| Fu Bae) AL Bols)
E A0 dEA glont, 1 AR A Agel e
s T W ew, 4ol AT 2 22

o5t ?FJOH «ld d 7ol
£, vEd, 387 A= % 1ATH21). & A4z
of ostd FHF MA MEIPFFY FEEEe
0319 pg/ge 2 H. Ullah[13]¢] 26.620 pg/g, NIH
(2013)[714] 1.910 pg/g, ©13[8]2] 0.530 pg/grth =%
oh. Aol A 2 A 0206 pg/g A 0.064 pg/lgS-
2 o]dF5 A 0.230 ug/g™ 24 0.270 pg/gEch
@2 HiEAE e AT

UAL oA Z7) Bof A 3fEo] gon, F
2 F, §Y, I9RHESS %6H AWE o2t Y
A2 1978 475719 H = 15271 9] n7go] YA

A 37 FHelA %*MO*—"«O] Hag o,
dE= XPd =REHN FE5S 2 54911, T
e AY e TAAE, E) % a4

=, WAFSE, IS4, A543 ATU & st
™ 53] Nickel carbonyl-> *P%oﬂfﬂ Z'?:}'sb] 4% o
ARA 7P Fdo] A3 sete

OE‘«l 333%401@[22] B Oﬂ
T Aol A *“ZﬁPa} o A YA = HFS
0.405 pg/go-= H. Ullah[13]2] 0.674 pg/g, NIH(2013)[7]
©] 2,810 pg/g, ©13[8]<] 1.690 pg/gH.ct Wttt o]
gk A= Emmet S{23]°] YA the HE AR
Aol A FR AAE dod = Qe YA Fx
217} 015 - 1.5 pg/gel2ta B gk A3 vlwale] &
uff Zp=oll gk jE3-o] AlZtE = BAIF o) X
A & doH, A vt sEEY HTIE
of #g o] AAE ] A PoBrRE F5 T 7|FE
S vhEstodor & Ao 2 AZHT

ILEE o8 TR ILE IgHE0] sE9
S 2 ALHI oy, 584 FLE 4slE

|

U o
-
[
@
=L
ox
o
FR
oZi
i
2
Hl
4
m o
. |o
fru
ot
o,
o m{
oo e mn o



e

AR FQ
AFAo) ofstd T A M zspEe]
FEE 0108 pg/gl- g H. Ullah13]¢] 0527
g/g, NIH(2013)[7]¢] 0.28 pg/gr-th WA =5 ATt
ol 2% sEFS A8 9 ppm &2
IRETF AZEHY o) F AEE A
EgA FHE A3EE 7|0H o= a-

© 2 4% cobdt chlorideet= F-a3tcH4]. =
g 2] vt sE Y ILE FF
A St A ot

-

o

58 &
20131d 1€ A 82 Atolol] H=rollA 5 F2A H

2~E]

—

HdEE2, gyl gerolA, ofelgteld F 121
N AMzEgE FolA |, 7HEH, ¥l&, AE, SEHE,
yA, e @ 3TES 5 43 =4 2 904k
T, APEHE v ws]E o EH ol AHE Fof
o] 71=A8E AFstaA £ ATE AT 1
A= o 2

1 A8 dA MzsdEe] S55 H v5
¢ 0.663 pg/g, 7F=+ 0.010 pg/g, Hl4 0.056 pg/g, =
£ 1.144 pglg, QFEIE 0.008 pg/g, Y72 0.405 pg/g, T-
2] 0319 pg/ge! FLE 0108 pg/gl-= A=} o,
o] T &, 7I=F, Hl&, QHElEe] A5 2y} 33
F H7E Toll #HE FAAA AAE HETEY
20 pg/g, 5 pg/g, 10 pg/g, 10 pg/g(2) &2 k& kA
A A2013-24F) R} G =x]o]T),
2. 74 8 dat MEsPEES BAFCE {9
Zlel & B oH(p < 0.05), Uil &S A9
7 F&olA FART =4 AEEH A
3 MzIAFS A wE FE55 5= 7
Ao Z Folgt AfolE B oH(p < 0.05), HE A
AE 1430 pglg, & 0.616 pg/g 1813 YA 0.385 ug/g
o] whguol oA F 1155 pglg, 2= 1.023 pg/gel
M Ee FEE BYoH, otolgtolydAs AF
1.424 pg/g, Y72 0.830 ug/gel 7+ e}
Siel=2

4. ME3PGE] NG Fas
o3t o2 HYoH(p < 0.05), 2o 3}
as, yAYL F7t 52 B 5EE
Ao sEe d, AEo] FAM| HAFS

i
i

o ol

¢

=0 ‘r-t=
3T o0&

== 3

o

1

RES R

lo

10.

11

12.

277

Reference

. B. S. Cho, A study on purchasing behavior of shade
cosmetics, J. Kor. Data Anal. Soc., 13, 5 (2007).

. V. K. WG and L. DH, Eyeied dermatitis from nickel
contaminated cosmetics. Contact Dermatitis, 7(4),
217 (1981).

. L. Robert, F. Joseph, Fisher's Contact Dermdtitis,
Williams & Wilkins (1995).

. Y. S Kim, H. j. Jeong, and I. S. Chang, Heavy met-
as and cosmetics, J. Soc. Cosmet. Scientist Kores,
28, 39 (2002).

. H. J Leg, J S Yoon, and J Y. Leg, A study on
heavy metal concentration in color painting cos-
metics, J. Kor. Soc. Cosm., 12(1), 57 (2006).

. G. Lockitch, Perspectives on lead toxicity, Clin-
Biochem, 26(5), 371 (1993).

. $Sa Liu, S Kaharine Hammond, and Ann Rojas
Chestham, Concentrations and potentia hedlth risks
of metals in lip products, Environ. Health Perspect,
10, 1289 (2013).

. H. Lee, Y. J. Yoo, M. H. Park, J H. Kim, Y. H.
Lee C. S Moon, Y. S. Hwang, and D. H. Moon, A
study on heavy metal concentration of cosmetics on
the market, J. Prev. Med. Public Health, 31(4), 666
(1998).

. D. K. Kim, M. S. Kang, and D. W. Moon, Heavy

metal concentration in marketing low price cos-
metics, J. Kor. Data Anal. Soc., 13(5), 2367 (2011).
[. Tsankov, I. lordanova, D. Lolova, S. Uzunova, and
S. Dinoeva, Hygienic evduation of the content of
heavy metas (lead and copper) in cosmetic products,
Probl. Khig., 7, 127 (1982).

C. Pary and J. K. Eaten, A lead-hazardous eye
make-up from third world to the first world,
Environmental Health Perspect, 94, 121 (1991).
M. R. Zavon and C. D. Meadoves, Vascular se-
puellae to cadmium fume exposure, Am. Ind. Hyg.
Assoc. J., 31, 180 (1970).

J Soc. Cosmet. Scientists Korea, Val. 40, No. 3, 2014



278

13.

14.

15.

16.

17.

18.

A - 9% - vl

H. Ullah, S. Noreen, and A. Rehman, Comparative
study of heavy metds content in cosmetic products
of different countries marketed in  Khyber
Pakhtunkhwa, Arabian Journal of Chemistry, 10,
1016 (2013).

C. Relly, Metd contamination of food, Blackwell
Science, Oxford, UK (2002).

K. M. Lee, A study on addiction of chrome com-
pound, Kor. Ind. Med. J., 17(3), 60 (1978).

J H. Lee, D. H. Moon, and J. T. Lee, A study on
concentration of heavy metal of lower Nakdong riv-
e, Inje Medical Journal, 13(1), 43 (1992).

D. Burrows, Chromium and the skin, Br. J. Dermetal.,
99, 587 (1978).

B. Pringle, D. Hissong, and E. Katz, Trace metd ac-
cumulation by estuarine mollusks, Proceeding Society

taabaEstks|#], Al 4048 A 3 F, 2014

A

€

A}

=
=

10.

20.

21.

22,

23.

-3

2]

62.710

pui

oL

3

Swaiting England Division, 6, 455 (1968).

Y. H. Lee and M. H. Jung, Metd and people, 167,
380, Shin-kwang Publishing Company, Seoul (1993).
K. S. Pak, Heavy metd concentration in the whole
blood of hedthy person in Pusan area, Inje Medical
Journal, 10(2), 187 (1989).

J A. Jaung and J. M. Kim, A study on concentration
of the airbrone copper and biologica exposure index
in the workplace manipulating the copper, J. Korean
Soc. Occup. Environ. Hyg., 3(1), 78 (1993).

S. Alexander, Allergy and the skin, Practitioner,
227(1382), 1271 (1983).

E. A. Emmett, T. H. Risby, L. Jiang, and F. Susan,
Allergic contact dermatitis to nickel biovailability
from consumer products and provocation threshold,
J. Am Acad. Dermatol., 19, 314 (1988).



