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A study on heavy metal concentration of cosmetics on the market
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Chan-Seok Moon', Yong Shik Hwang', Deog Hwan M oon®

Institute d Industrial M edicine and D epartment
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Graduate School d Public H ealth, InJe University®

This study aims at providing the fundamental data on the field of cosmetics by comparing
heavy metal concentration in terms of domestic / foreign products, items, companies and
colors. This study has determined the concentration of chromium, lead, mangagnese, nickel,
copper and vanadium in cosmetics such as moisturizer, concealer, foundation (Ivory-yellow),
compact powder (Ivory-yellow), lip color (Red, brown), eye shadow (Red, brwon and dark
green) and eye liner (Black) manufactured by five domestic cosmetic companies and five foreign
cosmetic companies on the market. The samples have been collected in cosmetic stores in
Pusan from Dec. Ist 1996 to Jan. 3Ist 1997.

The results are as follows :

1. The heavy metal concentration in cosmetics was 242 /g for chromium, 082 /g for lead,
449 /g for manganese, 169 /g for nickel, 053 /g for copper, and 051 /g for vanadium,
respectively.

2. Lead and vanadium concentration were significantly higher in domestic cosmetics than
foreign cosmetics(p<0.05).

3. The mean(GM) concentrations of heavy metal were different significantly (p<0.01) when
classified with cosmetic items. The highest means shown at eye shadow in Cr (14.96 /g),
Cu (132 /g),V (128 /g), and Ni (830 /g), compact powder in Pb(250 /g), eye liner in
Mn (9062 /g).

4. The mean(GM) concentrations of heavy metal were different significantly (p<0.01) among
colored cosmetics. The highest mean concentration of Cr, Ni, Cu and V were dark green-
colored cosmetics, that of Mn was black- colored cosmetics, and that of Pb was ivory
yellow - colored cosmetics.
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Table 1. The number of items by cosmetic companies

unit : number

Company
Item T otal
Domestic Foreign
T oner 5 5 10
M oistur ai zer 5 5 10
Concealer 6 5 11
Foundation 6 5 11
Compact power 5 5 10
Lip color 10 11 21
Eye shadow 18 23 41
Eye liner 3 3

T otal 58 59 117




2-1.
(61%, Merck, Darmstadt, Germany)
30%(V/V) .
(Mili- Q-plus, Millipore, Molsheim, France) . Mili-Q plus
1,2 18
1000ppm

Pb(katayana, Osaka, Japan), Cr(katayana, Osaka, Japan), Mn(Hanawa, Osaka,
Japan), Ni(Hanawa, Osaka, Japan) Cu(Hanawa, Osaka, Japan), V (Junsei, T oyko, Japan)

, 30%
HNO: 6 , (Ultrasonic cleaner) 1 3
(Dry oven) :
Official methods of analysis(Partricia, 1995) , , ,
(T oner) 29 0.2% HNO:
25 : (Moisturizer), (Concealer),
(Foundation), (Eye liner) 29 50% HNOs; 20
10 (Wattman No. 1) , 02% HNO: 25
: (Compact powder), (Eye shadow),
(Lip color) 29 50% HNOs 20 10
(Wattman No. 1) , 0.2% HNOs; 25 :
(Corning, New York, U.SAA) 180
2-2.
(Cr), (P, (Mn), (Ni), V) (Cu) 6

(AS-70, Perkin Elmer, US.A)
(Perkin Elmer 4100ZL, U.SA) ,
(Standard Curve)
(r=0.995 ) 20

2,3

2-3.
t-test ,
(One-way analysis of variance) (Duncan) ,
package SPSS/PC" (ver. 6.0)



Table 2. Instrumental parameters of atomic absorption spectrophotometer

Parameters Pb Cr Cu Ni Mn \Y
Wave length(nm) 2833 3579 3248 2320 2795 3184
Slit width(nm) 0.7 0.7 0.7 0.2 0.2 0.7
Lamp current(mA) 8 25 15 25 10 40
M easurement mode PA PA PA PA PA PA
Inert gas Ar Ar Ar Ar Ar Ar
Sample volume( ) 2 20 20 20 20 20

Zeeman background

. Yes Yes Yes Yes Yes Yes
correction

* PA : peak area
** Ar : Argon



T able 3. Furnace Conditions for Measurement of Pb, Cr, Cu, Ni, Mn and V

Time(second
Element Step T em?er;iture Ramn ( H)o|d InFtleg\;]vaI
Drying 1 120 5 40 250
Drying 2 130 5 18 250
Pb Ashing 600 25 250
Atomization 1850 1 0
Cleaning 2600 1 250
Drying 1 120 1 60 250
Drying 2 130 20 10 250
Cr Ashing 1450 25 5 250
Atomization 2500 1 0
Cleaning 2600 1 2 250
Drying 1 120 5 25 250
Drying 2 130 15 35 250
Cu Ashing 600 10 20 250
Atomization 1850 1 0
Cleaning 2600 1 250
Drying 1 110 1 20 250
Drying 2 130 5 30 250
Ni Ashing 1100 10 20 250
Atomization 2600 1 10 0
Cleaning 2600 1 2 250
Drying 1 120 10 20 250
Drying 2 130 20 30 250
Mn Ashing 1300 10 20 250
Atomization 1900 0 0
Cleaning 2400 1 250
Drying 1 110 1 20 250
Drying 2 130 5 30 250
\Y Ashing 1450 1 20 250
Atomization 2600 1 0
Cleaning 2600 1 250




( 4 (Cr)y 242 /g,
(Pb) 082 /g, (Mn) 449 /g , (Ni) 169 /g, (Cu) 053 /g
(V) 051 /g . , (Pb),
(Cuw), V) ) (Cr), (Ni), (Mn) . (Pb)

V) (p<0.05).

Table 4. Heavy metals concentration between domestic and foreign cosmetics

unit : /g
Heavy metal Domestic Foreign T otal
vy (N=58) (N=59) (N=117)
Cr 1.96(8.84) 2.98(6.80) 242(7.80)
[0.03 191.00] [0.04 105.26] [0.03 191.00]
Pb’ 1.29( 8.37) 053(4.92) 0.82(6.82)
[004 217.13] [0.00 9.12] [000 217.13]
Mn 4.17(10.80) 4383(1040) 449(1050)
[000 104.97] [002 102.65] [000 104.97]
Ni 165(4.84) 1.73(985) 169(7.08)
[003 3050] [001 83.17] [001 83.17]
Cu 0.65(4.03) 044(2.85) 053(346)
[002 1062] [0.04 3.66] [002 10.62]
V' 0.65(3.83) 040(2.13) 051(3.03)
[003 13.49] [0.07 165] [003 13.49]

Values in the table are geometric mean (geometric standard deviation)
[minimum M aximum].

*. p<0.05 by Levenes T -test



( 3)
(Cr)
(p<0.01 by one-way ANOVA), (Toner) 024 /g ,
(Eye shadow) 1496 /g : (T oner),
(M oisturizer), (Concealer), (Foundation), (Compact
powder), (Lip color), (Eye liner) (p<0.05 by Duncan
multiple range test).
(pb) (p<0.01),
(Toner) 0.03 /g , (Compact powder) 250 /g
: (Compact powder) (Foundation),
(Eye shadow) (p<0.05).
(Mn) (p<0.01),
(Moisturizer) 049 /g , (Eye liner)
90.62 /g : (Eye liner) (T oner),
(Moisturizer), (Conceadler), (Foundation), (Compact powder),
(Eye shadow) (p<0.05).
(Ni) (p<0.01),
014 /g , (Eye shadow) 830 /g
: (Eye liner) (T oner), (M oisturizer),
(Concealer) (p<0.05).
(Cu) (p<0.01),
(Toner) 0.04 /g , (Eye shadow) 132 /g
(Eye shadow) (T oner), (Moisturizer),
(Concealer), (Foundation), (Compact powder), (Lip color),
(Eye liner) (p<0.05).
V) (p<0.01),
(Moisturizer) 017 /g , (Eye
shadow) 128 /g : (Eye shadow) (T oner),
(Moisturizer), (Concealer), (Foundation), (Compact

powder), (Lip color), (Eye liner) (p<0.05).



Table 5. Heavy metal concentration according to items of cosmetics

unit : /g

Item Product (N) Cr Pb Mn
D( 5) 018( 468) [003 115] 005( 130) [004 007 093( 118) [080 11§
T oner F( 5) 012( 294) [004 046] 002( 154) [000 003  168( 106) [ 157  184]
T( 10) 014( 365) [003 115] 003( 194) [000 007 125( 139) [080  184]
D( 5) 004( 124) [003 005] 032( 755) [004 925 022( 165) [0.12  040]
Moisturaizer F( 5) 111( 450) [027 901] 183(388) [0.5 507 110(214) [ 045 295
T( 10) 020( 777) [003 901 078( 643) [004 925 049( 285) [0.12  29]
D( 6) 167(1252) [008 12397] 028( 261) [005 059]  387( 463) [ 034  25.80]
Concealer F( 5) 102( 430) [032 1286 357( 201) [144 925 117( 686) [015 83
T( 11) 133( 760) 008 12397] 089( 475) [005 925 224( 573) [ 015 2580]
D( 6) 192( 251) [073 866] 125(16.5) [006 217.13] 1856( 230) [ 677  77.76]
Foundation F( 5) 117( 317) 060 906 220( 147) [151 373] 561( 202) [ 359 1947
T( 11) 153( 275) [060 906 162( 745) [006 217.13] 1077( 263) [ 359  77.76]
c . D( 5) 268( 128) [208  362] 431(823) [049 6937] 2574 12) [2080 3149
Omg’ac F( 5) 214(341) 024 479] 145( 178) [053 207] 390(1298) [ 041 97.15]
powder T( 10) 240( 232) [024 479] 250( 479) [049 6937] 1002( 7.5) [ 041 97.18]
D( 10) 185( 461) [031 1601 097( 308) [031 1450] 130( 417) [ 014  7.87]
Lip color F( 11) 173( 461) 029 3638] 0.18(369) [008 19] 082( 6.18) [ 002 4309
T(21) 179( 444) 029 3638] 040( 437) [008 1450]  102( 506) [ 002 4309
D(18)  1361( 327) [188 19100] 691( 398) [041 4000] 6.17(2120) [ 000 93.17]
Eye shadow  F(23)  16.11( 258) [5.19 10526] 048( 224) [004 215 2689( 9.39) [ 006 102:65]
T(41)  1496( 285) [188 19100] 156( 558) [004 4000] 1409(14.82) [ 000 102:65]
D( 3) 068( 175) [037 110] 031( 138) [0.22 039] 9062( 114) [8038 104.97]

Eye liner F(-) - - -
T( 3) 068( 175) [037 110] 031( 138) [0.22 039] 9062( 114) [8038 104.97]
D( 58) 169( 884) [003 19100] 129( 837) [004 217.13]  4.17(10.80) [ 000 104.97]
Tota F( 59) 298( 680) [004 10526] 053(492) [000 9.5  483(1040) [ 002 10265]
T (117) 242( 780) [003 19100] 082( 682) [000 217.13]  449(1050) [ 000 104.97]

Values in the table are geometric mean (geometric standard deviation)

[minimum

maximum].

*: p<0.01 by one-way ANOVA

N
D
F
T

; Number
; Domestic
; Foreign

; Total



T able 5. continued

unit : /g
Item Product (N) Ni Cu \Y
D( 5) 050(359) [0.13  4.00] 0.04(163) [002 006] 028(122) [024 039
T oner F( 5) 004(165) [002 009 005(1.35) [004 009 0.22(116) [0.18 0.26]
T( 10 0.14(492) [002 400] 004(152) [002 009 0.25(123) [0.18 039
D( 5) 0.18(138) [0.12 0.24] 0.36(2.18) [0.17 108 006(203) [003 021]
M oistur aizer F( 5) 0.39(182) [0.15 072 0.29(157) [0.17 054 043(145) [030 0.76]
T( 10 026(184) 012 072  032(184) [0.17 108 0.17(3.10) [003 0.76]
D( 6) 051(250) [029 3.25] 0.30(188) [0.14 066] 034(286) [007 133
Concealer F( 5 066(306) [026 455 030(188) [0.15 0.79] 032(194) [0.18 087]
T(1 061(302) [026 650] 030(182) [0.14 079 033(235) [007 133
D( 6) 144(153) [092 244] 030(125) [0.3 039 044(137) [026 062
Foundation F( 5) 039(699) [001 129 0.29(130) [0.2 044 0.28(148) [020 054]
T(1 079(4.22) [001 244] 030(1.26) [0.22 044 036(150) [020 067]
c . D( 5) 180(158) [1L11 287] 065(150) [036 104] 093(144) [066 168
;’VT(E’;C F( 5) 453(371) [047 1281]  030(L54) [0.15 044] 025(176) [0.10 044]
P T( 10 286(284) [047 1281 044(177) [0.15 104 048(230) [0.10 168
D( 10) 154(597) [003 1031] 142(213) [072 5.74) 046(346) [007 290]
Lip color F( 12) 072(660) [002 444] 053(2.25) [0.18 257 0.23(243) [007 095
T(2y 105(6.23) [002 1031] 0.85(249) [0.18 574 032(301) [007 290]
D( 18) 584(345) [044 3050] 2.17(254) [0.25 1062 260(207) [067 1349
Eye shadow  F( ) 1093(452) [006 83.12] 0.89(232) [007 366] 074(162) [022 165
T(4Y 830(4.12) [006 83.12] 132(266) [007 1062 128(23) [022 1349
D( 3) 379(327) [099 950] 0.24(128) [0.18 0.9 040(155) [027 064]
Eye liner F(-) - . )
T( 3 3793.27) [099 950 0.24(1.28) [0.18 0.9 040(155) [027 064]
D( 58) 165(4.84) [003 3050] 065(4.03) [0.02 1062 065(383) [003 1349
Total F(59) 173(985) [001 83.12] 044(285) [004 366] 040(2.13) [007 165
T(17) 169(7.08) [001 83.12] 0.53(346) [0.02 1062 051(303) [003 1349

Values in the table are geometric mean (geometric standard deviation)

[minimum

*: p<0.01 by one-way ANOVA

: Number

; Foreign
; T otal

N
D ; Domestic
F
T

maximum].



(Colorless), (lvory-yellow), (Red), (Brown), (Dark
green), (Black) (Colorless) (T oner),
(M oisturizer), (Concealer) , (lvory-yellow)
(Foundation), (Compact powder) ,
(Lip stick, red) (Eye shadow, red) , (Brown)
(Lip stick, brown) (Eye shadow, brown) , (Dark
green) (Eye shadow, dark green) , (Black)
(Eye liner, black)
( 6 ) (Cr)
(p<0.01 by one-way ANOVA), (Colorless) 036 /g
, (Dark green) 3433 /g
(Dark green) (Cdlorless), (lvory-ydlow), (Red), (Brown),
(Black) (p<0.05 by Duncan multiple range test).
(pb) (p<0.01),
(Black) 031 /g , (lvory-yellow) 2.00 /g
(lvory-yellow) (Colorless)
(p<0.05).
(Mn) (p<0.01),
(Colorless) 1.14 /g , (Black) 9062 /g
(Black) (Colorless), (lvory-yellow)
(p<0.05).
(Ni) (p<0.01),
(Colorless) 029 /g , (Black) 1395 /g
(Black) (Colorless), (lvory-yellow)
(p<0.05).
(Cu) (p<0.01),
(Colorless) 0.17 /g , (Dark green) 150 /g
(Dark green) (Colorless), (lvory-yellow),
(Black) (p<0.05).
V) (p<0.01),
(Colorless) 024 /g , (Dark green) 167 /g
(Dark green) (Colorless), (lvory-yellow),
(Red), (Black) (p<0.05).



Table 6. Heavy metal concentration in cosmetics by colors
unit : /g

Color Product (N) Cr Pb Mn

D( 16) 0.5(1040) [ 003 12393] 0.19( 439) [004 925 101( 464) [ 012 2580]
Colorless F( 15) 051( 524) [ 004 1286] 061(1244) [000 925 129( 308) [ 015 836]
T(31) 036( 767) [ 003 12393 033(817) [000 925 114( 380) [ 012 2580]

D( 17) 224( 200) [ 074 866] 219(1178) [006 217.13] 2154( 187) [ 677 77.76)
Ivory-yellow F( 10) 158(321) [025 906] 179( 167) [053 3731 468(594) [ 041 97.18]
T(2) 190( 256) [ 025 906] 200( 593) [006 217.13] 1041( 446) [ 041 97.18

D( 11) 350( 666) [ 031 27.13] 2.19( 667) [031 4000] 147(2563) [ 000 3337]
Red F( 14) 460( 433) [ 029 2040 031(331) [0038 215 530(1573) [ 012 9355]
T( ) 456( 511) [ 029 2040 073( 6.10) [003 4000 302(1981) [ 000 9355]

D( 11) 469( 239) [ 056 1079) 360( 351) [041 1450 448( 998) [ 0.14 9317
Brown F( 15) 706( 429) [ 036 10526] 040( 3.11) [005 196] 1455(1063) [ 022 10265]
T( 26) 504( 345) [ 036 10526] 101( 497) [005 1450 884(1066) [ 0.14 10265]

D( 6)  2631( 485) [ 241 19100] 7.09( 450) [043 3200] 1147( 630) [ 029 4359
Dark green F( 5  47.24( 212) [1381 10076] 033( 183) [0.16 074] 750(3368) [ 006 9743
T(11)  3433(350) [ 241 19100] 176( 7.14) [0.16 3200] 946(13.20) [ 006 9743]

D( 3) 068( 175) [ 037  110] 031( 138) [0.22 039 9062( 1.14) [80.38 10492
Black F(-) - - -
T( 3 068( 175) [ 037  110] 031( 138) [0.22 039 9062( 1.14) [80.38 10492

D( 58) 160( 884) [ 003 19100] 129( 837) [004 217.13] 4.17(1080) [ 000 104.92]
Total F( 59) 298( 680) [ 004 10526] 053( 492) [000 925 483(1040) [ 002 10265]
T(117) 242(780) [ 003 19100] 082( 682) [000 217.13] 449(1050) [ 000 104.92]

Values in the table are geometric mean (geometric standard deviation)
[minimum maximum].

*; p<0.01 by one-way ANOVA

N ; Number

D ; Domestic
F ; Foreign

T ; Total



T able 6. continued

unit : /g
Color Product (N) Ni Cu \
D( 16) 036(271) [0.12 400]  017(332) [002 108 0.19(283) [003 133
Colorless F( 15) 022(421) [002 455  0.17(258) [004 079 031(165) [0.18 087]
T(3Y 029(344) [002 455  0.17(291) [002 108 0.24(234) [003 133
D( 11) 159(154) [092 287]  043(165) [0.3 104] 062(165) [026 1689
Ivory-yellow F( 10) 133(761) [001 1287] 0.29(140) [0.15 044] 0.26(159) [0.10 054]
T(21 146(405) [001 1281]  036(158) [0.15 1.04] 041(191) [0.10 168
D( 11) 221(755) [003 1340] 146(091) [061 349 077(490) [007 6.19]
Red F( 14) 192(783) [006 3275]  063(266) [007 252 036(222) [0.10 107
T( ) 205(7.38) [003 3275  091(255) [007 349 050(347) [007 6.9
D( 11) 525(3.24) [044 3050  236(184) [085 574 161(208) [053 444]
Brown F( 15) 727(819) [002 8312  078(226) [0.24 366 060(246) [007 165
T(2) 6.33(5.74) [002 83.12] 125(249) [024 574 091(260) [007 444]
D( 6) 457(330) [081 17.07] 190(468) [0.5 1062 320(228) [122 1349
Dark green F( 5 1493(160) [738 2589 113(164) [058 199 076(150) [039 104]
T(1 783(297) [081 2589 150(3.21) [025 1062 167(267) [039 1349

D( 3) 1395(327) [099 950]  0.24(128) [0.18 0.9 040(155) [027 064]
Black F(-) - - -
T( 3 1395(3.27) [099 950]  024(128) [0.18 0.29] 040(155) [027 064]

D( 58) 165(4.84) [003 3050]  065(4.08) [002 1062 065(383) [003 1349
Total F( 59) 173(985) [001 83121  044(28&) [004 366 040(2.13) [007 165]
T(17) 169(7.80) [001 8312]  053(346) [002 1062 051(303) [003 1349

Values in the table are geometric mean (geometric standard deviation)
[minimum maximum].
*; p<0.01 by one-way ANOVA

N ; Number

D ; Domestic
F ; Foreign

T ; Total
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chromium compound)
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4,825
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(Compact powder),
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(1989)
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