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Abstract: From March to August 2021, a total of 66 lip makeup products were collected from Seoul to measure the contents
of lead, arsenic, cadmium, antimony, and nickel, and compared by product type (lip gloss, lip balm and lip tint), production
area (domestic and imported), and user (for adults and children). The average metal contents were as follows; 0.284 ug/g
for lead, 0.020 pg/g for arsenic, 0.003 ug/g for cadmium, 0.004 pg/g for antimony and 0.415 ug/g for nickel. The results
of lip cosmetics were below the recommended maximums in regulations on safety standards for cosmetics of Ministry
of Food and Drug Safety.

Keywords: lip cosmeticss, heavy metals, lead, nickel
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ARAIALL 2012 14 8,882 1 oAl 2016 Ul 2
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20] MAFAIAL 2012 1 1,539 & LojlA 2016

o s L5 WZE oF 272.3% S7I8IATHIL.
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2. AlEiurd
2.1, AlEX=2

2021 ¥ 3 GHE 8 W] MzePIE 5 Au7E Z7)
SHL b= Hrlolad AlES SR AA] Wk, of
Yot 9 2eskld Yag 12 A, YIFEA 11 7, 9
17 71, FRE 26 70, 3 66 71 AlES 98kAck Table 1).

Table 1. The Number of Cosmetics by Type Used in Experiment

Domestic Imported
Adults (20) | Children (17) | Adults (24) | Children (5)
Lip stick (12) 4 3 5 0
Lip gloss (11) 5 0 6 0
Lip balm (17) 3 2 9 3
Lip tint (26) 8 12 4 2

9 - ol - B -

3ol - 53 - A5

Ho

22 Ao 2 HEE

Bl Alofo R ol SEd S48 AAl62%, Osaka
Co. Ltd,, Japan)= ARESIIL, Adlol| AMEElE S+
S5 7]7I(ULTRA GENETIC, ELGA, Korea)E 53t
ol 182 MQ ol AAIE ARESISITE 4
oJ5l FZEQoHS quality control standard 21 (As, Be, Ca,
Cd, Co, Cr, Cu, Cu, Fe, Li, Mg, Mn, Mo, Ni, Pb, Sb, Se, Sr,
Ti, TL, V, Zn (100 ug/mL, Perkin-Elmer, shelton, CT, USA)
= AMgBIGleH g HSE flol vie Fslle
9 FFQIZEAQ] Peach Leaves 1547 (NIST, USA)2}
Spinach Leaves 1570a (NIST, USA)S AR25}15Ick

2.3, Ag|7|

W oHl ZREE e W A vpolaageld
(MARS 6, CEM, USAYS ARS11a, 11 Al@82ke: ICP-OES
(OPTIMA 2100DV, Perkin-Elmer, USA)Z E-4Ja}9lom, &
A2 Table 29} At

M

2.4, N8M0| =x| o BN
SR QP71 Fol B Lol wEh AlEE
A= A= 9F 02 g& Fdle] uo]A2ge]H-8 Vessel o]
W31 2AK62%, Osaka Co. Ltd., Japan) 7 mL, AKfuming 3
7%, MERCK, USA) 2 mL 3 QFEl2o] Hsis 7] flel
E4K37%, MERCK, USA) 0.5 mLZ 713+ 5 Hoodol|4] 16 h
WAL olelto] ofM] JafE HARE £ AlRE ulo]
Azdols FsdAE ARESH 30 mingt Z8fsSIE o]
NS =2 HAERS 50 mLE 3K syringe filter (Nylon
filter media, 0.45 ym x 13 mm, Watman)2 I3+ & A|S
BN 24 £ ICP-OESE ol8sl Fas= 374513t

Table 2. The Operation Conditions of ICP-OES

Parameter Condition
Wavelength (nm) Pb : 220.353
As : 193.696
Cd : 228.802
Sb : 206.836
Ni : 231.604
RF power (Watts) 1,450
Plasma gas flow (mL/min) 15
Nebulizer gas flow (L/min) 0.82
Auxiliary gas flow (mL/min) 0.2
Sample flow rate (mL/min) 1.50

HEtapgs ok 3] A, A48T Al 2 &, 2022
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v, ZEEE, QFERE 9 U 5 o] Rk 2H
SJ3lo] 001, 0.05. 0.1, 05, 1 ugmLe] FE FFEGNS
SRR ST SE5] AT 0999 o] A
o] ABWACRYS Bk 5 F FE59 299 Agile

o83t HESHA(limit of detection, LOD)= & 0.0022 ug/g,

7F=4 0.0005 ug/g, H]4x 0.0017 uglg, QFEIE 0.0026 uglg,
U 00007 ug/gelll, AwFelA|limit of quantitation,
LOQY= ' 0.0065 ugle, 7F=E 0.0015 ugle, H]4 0.0051
pglg, SFEIE 0.0079 ug/g, YA 0.0021 ug/go|Ack

26. == 58

o Bl TKEE okl W Ue] Fadel diet 8
£ vl R eI YU 1SR Peach

Leaves 15479} Spinach Leaves 1570aZ ©]-83}0] 3488

o Tad dE AR 149

27. 2]
S R b AR Yellol 2 AR 3

& 58 wEsh] Slolel Het AT, BT,

BFEs B WEES 93 FEE BT vlut o

AL X (one-way analysis of variance)} AFS. AR o0&
HH(Duncan)®] WS o838  FA  package:

oda

SPSS/PASW (ver. 21. 0. 2)5 o}-5}%ick.

_{

3. Zo W mE
31 POl MiZo| REHBAL, HB2A, T,
YEls) ol B34 B
Yool A% 4 F 5 66 A9 938 3 T
Qe Table 4o} 2k

?

295190 1 A= Table 37} 2t

A S5 B 0284 pgfg, B4 0.020 pglg,

Table 3. The Measurements of Standard Reference Material (SRM)

Element Material NV Certified (ug/g) Measured (ug/g) Recovery (%)
Pb SRM NIST?1547 5 0.92 + 0.03 0.89 + 0.05 96.7
As SRM NIST 1570a 5 0.062 + 0.015 0.059 = 0.07 95.1
Cd SRM NIST 1570a 5 2.89 £ 0.07 2.87 + 0.06 977
Sb SRM NIST 1547 5 0.023 £ 0.00 0.022+ 1.0 95.6
Ni SRM NIST 1570a 5 2.11 £ 0.10 2.10 £ 0.30 99.5
D Number of samples
% National institute of standard and technology
Table 4. Heavy Metal Contents (ug/g) by Lip Product Type
Lip stick Lip gloss Lip balm Lip tint Total
(N = 12) (N = 11) (N = 17) (N = 26) (N = 66)
- 0.346 + 0.223" 0273 + 0.160 0272 £ 0.513 0.268 = 0.413 0.284 = 0.380
(0.093 ~ 0.821) (0.026 ~ 0.502) (0.027 ~ 2.215) (0.047 ~ 2.104) (0.026 ~ 2.215)
0.058 + 0.089 0.015 = 0.015 0.008 + 0.009 0.013 + 0.025 0.020 = 0.046
As (ND? ~ 0.335) (ND ~ 0.043) (ND ~ 0.006) (ND ~ 0.116) (ND ~ 0.335)
od 0.002 + 0.002 0.002 + 0.001 0.004 £ 0.006 0.002 £ 0.003 0.003 + 0.004
(0.001 ~ 0.006) (ND ~ 0.005) (ND ~ 0.019) (ND ~ 1.022) (ND ~ 0.335)
b 0.008 = 0.010 0.003 £ 0.001 0.002 = 0.002 0.004 = 0.005 0.004 = 0.017
(ND ~ 0.031) (ND ~ 0.003) (ND ~ 0.006) (ND ~ 0.023) (ND ~ 0.006)
Ni 0.861 + 0.951 0.404 + 0.167 0.148 + 0.095 0.389 + 0.478 0.415 + 0.562

0.062 ~ 3.595)

0.126 ~ 0.677)

(0.034 ~ 0411)

(0.084 ~ 2.413)

(0.034 ~ 3.595)

D Data were expressed as mean + SD (minimum-maximum)

2 ND : Not detected

J. Soc. Cosmet. Sci. Korea, Vol. 48, No. 2, 2022



150 AR - 459 - el - BAY -

7F=E 0.003 pglg, QTEIE 0.004 ug/g 2 U 0415 ug/gs
LERtom gad, gRk 9 YElEe} Hlugle uf {204
ol o]z} AAUtkp < 0.05). EFF YAE], Az 9 el
EO] Fa< T YA > > vl > kR > 71=F9)
o8 =ohar ko] A9 g > YA > vk > FieE >
QPEIEY] =0 R EoITE HAEL T2 AE 5ol Blsk
o o, Hlay el YAe] it gkl &t

HE AR 950 I Rk sEHlA At 38l
20 wglgs 2SR okt |AE 5 4 F AR el
o Batgh 0268 ~ 0346 ug/g®] HRIE 2t HufjollA] 4=
3t wlo]=2Y ARzollA o]%1E] F{1019] 0.189 ug/gHtt 3=
AL oA F{11]12] Haet A 0400 ug/gRrt Wokch

53] 4 T AlF 79 5 ©oES 3o Hdt T
0346 pg/e@ 7P =gkork O. L Ouremi S{12]9] HAE
e 1560 ~ 12420 pglg , SHEEARIRI13]0A B
El S "AEoA 604 ugle, oFURNE HAEOA 948
uglgell vlste] A8 A FEE

HAgox go| A AEEE olf= H2Y AR 5
o b=t 5of 7] wiiEeltk ole]l wl=t FDACAE A4
A7HERA FABIL QAL ' 542 A3l of=lolEolAl
o] ks, P 9 4179 7)ol 2 4= 9l
Al F], wola] il Agte] g3 =gl E=gh
Ao ZZE|S uf XIS ool - A AE
oS Fsh olflolEe] XS A 4= Qlri{14].

B3 2 dAtATRe] vl FREgE, Qe 9 U
= Pl At 71 10 ugle, 5 ugle, 10 uglg 2 30
uglg® 7S ZapslA] itk |AE 54 T AR #
PO H]a: Hat F 0008 ~ 0.058 uglg, QHE|EO] Ht
a2F 0002 ~ 0008 pgle, 7F=8o] Bt 2F 0002 ~
0.004 ug/g®] HILI3ATh

H|49] ot FHES 0.020 pg/gE O. I Ouremi 5{12]<]
0.800 ~ 3.000 ug/e, ©|A3] S[1019] 0.078 ugle, U=
S11519] 7.9 wglgth Roktt Hla= AR E,
A AE dor)al ATIRE REqAl AERA, ASTa,
Qb g, w4 A Yol mREeg RSt

Ak mEetolu Hiof, PR ¢ho] Uehd k= QL
CH16). Egh QeS| Bt TR 0.004 ug/gs A 4
Erlo] MzsgEe] o2 AT ARl o]XIE] 5{10]<]
0243 ug/gi Tt Wopch

7VEEO] Bt TR 0003 uggR ©]%13] 5{10]9]
0.004 ug/g®t GABIF oM, P. Ziarati S{17]9] 1.200 uglg,

ekl ek A, A48 A 2 &, 2022

§] . O]Eg—f.{— . 71%@] . 3}o é;—

Ho

H. Ullah S{18]2] 0.238 ug/e, NIH (2013)[19]9] 1.160 ug/e,
A E{1519) 1750 ugle®] A Bilehs Xolg Ko
Zoltk B3] lEge 4 FESS ulEsiel His,
71, RIS e 4 Qo]

Uzle] i WS 0415 gl o) H Ullah (18]
9] 0.674 pg/lg D O. L Ouremi S{13]2] 122 ~ 204 uglg
sk Bk, o] 18] S{10]9] 0294 ugle, NIH 013)[19]]
2810 pugfe, oI S{1119] 1050 ug/ghivh ek ofi= &
ST o] 0034 ~ 3595 ugle®} fAHE Aolck EH
B Aol T A Aol thehd U 3k Enmet
Silo] ARG HEAAL AT TR ke oo

Uze] = w9015 ~ 15 uge)e A
So] AabEls BA o] XL o 4
Lo aET} Hio] g B3t Yel2r] Ul
o) shkz 53] olel Qlofilt WM i
JolalE Harslo} glom, wie] H w etelx|
QoA B RS HAF A1, 9l 1h] £AS
4= th21,22].
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3.2, H0|3Y HMIBo| MX[H(ZLiA L A R3H
24 8=

Hllo]=2%d AlE 4 5, F 66 A AARA(=AE 37 7,
YA 29 DR JHES] {3l FEs TRRS 2ABIITH
(Table 5, 6). =UAE AlFC] S Bk T & 0.289
ugle, B4 0019 uglg, FEHE 0003 ugg QFEIE 0.003
pgle B U 0408 pg/eo|aL, YA AIES 0320
pglg, Hlax 0024 ugle, 7F=w 0002 pglg, FElE 0.004
uglg W U 0425 pg/go| 3tk

=UAE AR =04t AlEel] Blske 7hegEe] Wt §
ol =L, UAE AlF-E UL Algoll viste] ', H
2, QFEIR 9 YZe] Hat gRko] wokor Uik 4=
RS S o §-oEQl 2folE HITHp < 0.05).

B 2AJIA S RS uiAl 0289 uglgE 429
AF 0320 pgghtt okl ofd {1119 e} AlE =
WAE 0970 ug/gRTh WOk, 424 0.180 ug/gtt =9k
t} 53] P. Ziarati {171 A7t S HAEA A&
] 95.91%114] FO] FE=7F 20 uglg oVl At At e
2 oghoflA =T PAER BE 20 uggRTh W Ao
2 Hasiglck

SURAE 9 =Qlake] vl Bt FEEe Z17E 0019 ugle,
0.024 ug/go|aL, QIElE Hat TS 217} 0.003 uglg,
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Hullo] A AEe] 3l

0.004 pglg= Uit Algol Blae} OPEI ko] 2=
LMt o SARRIRI13]2] SAE YAEA B4
135 ug/ghith Sttt

Uit AES] 7HEE et T 0.003 pg/g® A
Al 0.002 pg/gch =9k, Muhammadirfan 5{22]2] &
g MESPEEO] =R 0,670 pg/gEth Wokth

UAE ARES] YA et R 0.408 yg/gi 529JAF
ARE 0425 ug/gRtt S8, ol= o) F{11] Hewt Al
o] UA slef A} Aulel ZjAF AIE 1.540 yg/g, E)
Ab ARE 0.720 pg/ghiet Wk

ERE AT HAEA YA R 1217 ugg= =ik
0.606 ug/gHth 2 vl A =9LoL R, Sahu F{24]¢] 1%
Ab FAEOA 0.57 ~ 9.18 uglegith Witk B3] VAL
TRel FEA] g vk BAo ARlo] ww we ok
AT AV, 9, el &3 dod 4= qlei4

n_a

TuE FE AR 151

3.3. EHo|3Y AME2l AFSRIE(AEIE L ofZI0l8)
Rl 524 =

Hullo]3 AlE 4 5 F 66 A ARSAHARIE 4 4,
olglo]g- 22 7hE FHEste] fll FES TFS AR
Ci(Table 7). 43§ AlF 4 A2 HAE 9 7, HIFEA
117, Yot 12 7, YWEE 12 Hojglas, ofzolg A% 2
AS yaE 3 A, ul 5 A, YEE 14 Ao

308 FAEY] Fas Bt RS 3 0377 uglg, A
0.076 ugle, 7FEE 0.003 ugle, Ohali 0011 uglg @ Uz
1115 ug/go|a, ofdolg HAER G 0242 uglg, Hla
0.006 pglg, 7F=w 0002 pglg, UERE 0.001 pgg L Y2
0.097 uglgs 73RN HAEoA Fa& Fego] BF =%
1, B3] YA, v)a 2 olelEe 4ol el of2lolg
HAEo] vjsto] 27} 10 v, 12 v 9 10 v = E=3dch
43208 HAE} ool PAEeA gt YHo] fojgt

Table 5. Heavy Metal Contents (ug/g) in Domestic (Do) and Imported (Im) Lip Cosmetics

Lip stick Lip gloss Lip balm Lip tint Total
(Do: N = 7) (Do: N = 5) (Do: N = 5) (Do: N = 20) (Do: N = 37)
(Im: N =5) (Im: N = 6) (Im: N = 12) (Im: N = 6) (Im: N = 29)
Domestic 0.388 + 0.2681) 0.246 + 0.208 0.256 + 0.140 0.277 £ 0.429 0.289 + 0.120
b (0.106 ~0.821) (0.026 ~ 0.467) (0.093 ~ 0.387) (0.047 ~ 0.912) (0.026 ~ 0.912)
P!
Imported 0.280 + 0.180 0.296 + 0.123 0.279 + 0.613 0.460 + 0.439 0.320 + 0.146
P (0.093 ~ 0.525) (ND2 ~ 0.502) (0.027 ~ 2.215) (0.058 ~ 2.104) (0.027 ~ 2.215)
Domestic 0.042 + 0.042 0.020 + 0.021 0.011 £ 0.007 0.010 £+ 0.025 0.019 £ 0.046
(0.002 ~ 0.094) (ND ~ 0.043) (0.005 ~ 0.024) (ND ~ 0.050) (ND ~ 0.094)
As
Imported 0.083 + 0.141 0.010 £ 0.007 0.006 + 0.009 0.024 + 0.067 0.024 £ 0.059
P (0.012 ~ 0.335) (ND ~ 0.021) (ND ~ 0.019) (ND ~ 0.116) (ND ~ 0.335)
Domestic 0.003 + 0.003 0.003 £+ 0.002 0.008 + 0.006 0.001 + 0.003 0.003 + 0.004
od (ND ~ 0.006) (ND ~ 0.003) (0.001 ~ 0.015) (ND ~ 0.007) (ND ~ 0.015)
Imported 0.001 + 0.001 0.002 + 0.001 0.003 £ 0.006 0.003 + 0.067 0.002 + 0.004
P (ND ~ 0.003) (ND ~ 0.005) (ND ~ 0.019) (ND ~ 0.013) (ND ~ 0.019)
Domestic 0.003 + 0.004 0.002 + 0.001 0.004 + 0.001 0.004 + 0.005 0.003 + 0.004
b (ND ~ 0.011) (ND ~ 0.002) (ND ~ 0.006) (ND ~ 0.023) (ND ~ 0.023)
S
Imported 0.014 £ 0.013 0.002 + 0.001 0.023 + 0.002 0.003 + 0.023 0.004 £ 0.006
P (0.001 ~ 0.031) (ND ~ 0.003) (ND ~ 0.005) (ND ~ 0.006) (ND ~ 0.031)
Domestic 0.606 + 0.519 0.324 + 0.201 0.215 + 0.113 0.407 + 0313 0.408 £ 0.046
(0.062 ~ 1.332) (0.126 ~ 0.663) (0.137 ~ 0411) (0.084 ~ 2.413) (0.062 ~ 2.413)
Ni
Imported 1.217 £ 1421 0471 £ 0.108 0.121 + 0.075 0.328 + 0.491 0425 + 0.672
P (0.143 ~ 3.595) (ND ~ 0.677) (0.034 ~ 0.247) (ND ~ 1.164) (0.034 ~ 3.595)

1 .. .
) Data were expressed as mean + SD (minimum-maximum)

D ND : Not detected
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Table 6. Heavy Metal Contents (ug/g) in Domestic (Do) and Imported (Im) Lip Cosmetics

Domestic/Imported Category Pb As Cd Sb Ni
Product 1 Imported Lip balm 0.084 0.003 ND" 0.001 0.078
Product 2 Imported Lip balm 0.027 ND ND ND 0.034
Product 3 Domestic Lip stick 0.391 0.013 ND ND 0.098
Product 4 Domestic Lip stick 0.106 0.002 0.004 ND 0.132
Product 5 Domestic Lip stick 0.228 0.003 ND 0.001 0.062
Product 6 Imported Lip balm 0.177 ND ND ND 0.036
Product 7 Imported Lip balm 0.037 0.002 ND ND 0.051
Product 8 Imported Lip balm 0.063 0.005 ND ND 0.125
Product 9 Domestic Lip gloss 0.043 ND 0.001 ND 0.126
Product 10 Domestic Lip gloss 0.026 ND ND ND 0.293
Product 11 Domestic Lip gloss 0.467 0.017 ND ND 0.287
Product 12 Domestic Lip gloss 0.433 0.043 0.002 0.001 0.663
Product 13 Domestic Lip gloss 0.260 0.040 0.003 0.002 0.251
Product 14 Imported Lip balm 0.185 0.004 0.003 0.004 0.078
Product 15 Imported Lip balm 2215 0.024 0.019 0.004 0.184
Product 16 Domestic Lip tint 0.457 0.044 0.001 ND 0.392
Product 17 Imported Lip tint 0.058 0.005 ND 0.006 0.107
Product 18 Imported Lip gloss 0.152 0.008 0.002 0.003 0.410
Product 19 Imported Lip gloss 0.502 0.015 0.005 0.002 0.436
Product 20 Imported Lip gloss 0.272 0.009 0.003 0.002 0.445
Product 21 Imported Lip gloss 0.362 0.005 0.001 ND 0.370
Product 22 Imported Lip gloss 0.286 0.003 0.003 0.001 0.489
Product 23 Imported Lip balm 0.064 0.004 0.003 0.002 0.247
Product 24 Domestic Lip balm 0.118 0.005 0.010 0.004 0.137
Product 25 Imported Lip gloss 0.206 0.021 0.001 0.003 0.677
Product 26 Imported Lip tint 0.143 0.015 0.007 0.003 0.383
Product 27 Domestic Lip tint 0.127 0.010 0.007 0.003 0.355
Product 28 Domestic Lip tint 0.138 0.008 0.002 0.010 0.180
Product 29 Domestic Lip tint 0.170 0.012 0.003 0.005 0.295
Product 30 Domestic Lip balm 0.093 0.007 0.001 0.006 0.144
Product 31 Domestic Lip stick 0.688 0.067 0.005 0.003 1.332
Product 32 Domestic Lip stick 0.821 0.094 0.006 0.001 1.102
Product 33 Imported Lip balm 0.128 0.028 0.006 0.003 0.158
Product 34 Domestic Lip balm 0.309 0.009 0.009 0.003 0.411
Product 35 Domestic Lip balm 0.387 0.011 0.015 0.004 0.176
Product 36 Domestic Lip balm 0.370 0.024 0.003 0.004 0.207
Product 37 Imported Lip tint 2.104 0.116 0.013 0.004 1.164
Product 38 Imported Lip tint 0.130 0.003 NDV 0.001 0.094
Product 39 Domestic Lip tint 0.193 0.001 ND 0.002 0.304
Product 40 Domestic Lip stick 0.189 0.018 0.005 0.011 0.857
Product 41 Imported Lip stick 0.525 0.335 ND 0.021 0.556
Product 42 Domestic Lip stick 0.296 0.093 ND 0.007 0.661
Product 43 Imported Lip stick 0.405 0.018 0.002 0.003 0.143
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Table 6. (Continued)

Domestic/Imported Category Pb As Cd Sb Ni
Product 44 Imported Lip tint 0.135 0.001 ND 0.003 0.131
Product 45 Imported Lip tint 0.191 0.001 ND 0.002 0.085
Product 46 Imported Lip stick 0.093 0.014 ND 0.001 1.454
Product 47 Imported Lip stick 0.154 0.035 0.001 0.018 3.595
Product 48 Imported Lip stick 0.221 0.012 0.003 0.031 0.338
Product 49 Domestic Lip tint 0.289 0.050 0.002 0.002 2.413
Product 50 Domestic Lip tint 0.187 0.002 0.005 0.005 0.497
Product 51 Domestic Lip tint 0.183 0.002 0.003 0.003 0.705
Product 52 Domestic Lip tint 0.252 0.003 ND 0.001 0.353
Product 53 Domestic Lip tint 0.270 0.003 ND 0.004 0.180
Product 54 Domestic Lip tint 0.113 0.017 ND 0.002 0.174
Product 55 Domestic Lip tint 0.090 0.015 ND ND 0.569
Product 56 Domestic Lip tint 0.307 0.020 0.002 0.003 0.330
Product 57 Domestic Lip tint 0.124 0.001 0.001 0.002 0.195
Product 58 Domestic Lip tint 0.157 ND ND 0.012 0.143
Product 59 Domestic Lip tint 0.912 0.012 0.002 0.023 0.534
Product 60 Domestic Lip tint 0.047 ND ND ND 0.084
Product 61 Domestic Lip tint 0.070 ND 0.002 ND 0.213
Product 62 Domestic Lip tint 0.055 ND ND 0.006 0.132
Product 63 Domestic Lip tint 0.067 0.002 ND ND 0.095
Product 64 Imported Lip balm 0.095 0.001 0.001 0.002 0.137
Product 65 Imported Lip balm 0.054 0.001 ND 0.001 0.074
Product 66 Imported Lip balm 0.224 ND 0.001 0.005 0.246

D ND : Not detected

Table 7. Heavy Metal Contents (ug/g) in Lip Cosmetics Classified by Target User Group

Lip stick (N = 12) Lip gloss (N = 11) Lip balm (N = 17) Lip tint (N = 26)
Adults Children Adults Children Adults Children Adults Children
N=9 N=3 N=1) N=0 N=12 N=5 (N =12 N =14
0377 £ 0253V 02420143 0273 = 0.160 - 0113 +£0.09% 0655+ 0107 0170 +£ 0.668 0329 + 0.516
0.093 ~ 0.821) (0.106 ~ 0.391) (0.026 ~ 0.502) - 0.027 ~ 0370) (0.177 ~ 2215) (0.058 ~ 0457) (0.047 ~ 2.104)
0.076 + 0.102 0.006 + 0.006  0.015 + 0.015 - 0.007 +£ 0009 0010 +£ 0009 0010 + 0013  0.015 £ 0.030
0.012 ~ 0335) (0.002 ~ 0.013) (NDZ) ~ 0.043) - (ND ~0.028) (ND ~ 0029 (D ~0.118) (ND ~ 0.118)
0.003 + 0.002 0.002 + 0002  0.002 + 0.001 - 0002 +£ 0003 0009 + 0008 0056 + 0.163  0.002 + 0.003
e (ND ~ 00060 (ND ~ 0004) (ND ~ 0.005) - (ND ~ 00100 (ND ~ 0019 (ND ~ 0044 (ND ~ 0.013)
0.011 + 0.011 0.001 + 0.001 0.00 1+ 0.001 - 0002 +£ 0002 0003 +£0002 0002 + 0003  0.003 + 0.005
(0.001 ~ 0031) (ND ~ 0001) (ND ~ 0.003) - (ND ~ 00060 (ND ~0004) (ND ~ 0007) (ND ~ 0.023)
1.115 + 1.027 0097 £ 0035 0404 + 0.157 - 0.136 + 0.071 0.177 £ 0411 0227 £ 0.119 0490 + 0.587
0.143 ~ 3595 (0062 ~ 0.132) (0.126 ~ 0.677) - (0.034 ~ 0247) (0.036 ~ 0411) (0.085 ~ 0392) (0.084 ~ 2.413)

D Data were expressed as meant SD (minimum-maximum)
2 ND : Not detected
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