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Analysis of Hazardous Heavy Metals in
Cosmetic Packs by ICP-OES

Toxicopharmaceutical Team

Hee-jeong Jeong, Yoo-kyung Kim, Won-hee Park,
Myung-sook Lee, In-soon Cho and Young-zoo Chae

Abstract

The increase in cosmetics use by the population and the interest in a beauty
culture have prompted growing interest regarding the safety of cosmetics. In particular,
the criticism regarding hazardous heavy metals in cosmetics has become a social issue.
This study examined the effects of hazardous heavy metals(Pb, As, Cd, Co, Cr) in
cosmetics, particularly in packs. Eleven kinds of sheet type packs, 41 kinds of cream
type packs and 21 kinds of powder type packs were analyzed. The samples were
analyzed by ICP-OES(inductively coupled plasma-optical emission spectrometer) after wet
ash digestion. The detection wavelengths were 220.353 nm for Pb, 188.979 nm for As,
226.502 nm for Cd, 230.789 nm for Co and 267.716 nm for Cr. The results are as
follows : 1. The recoveries of spiked heavy metals(Pb, As, Cd, Co, Cr) in the packs
were 61.1~85.8%, 91.3~100.7%, 84.3~99.3%, 83.7~87.7% and 87.7~99.7% respectively.
2. The contents of heavy metals in cosmetic pack products were Pb 0~6.94 mg/kg, As
0~2.70 mg/kg, Cd 0~2.91 mg/kg, Co 0~3.38 mg/kg and Cr 0~1,191.00 mg/kg.
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U 1 A QR AlF gEo] AjztE AEo] 51 9loed AFd fE5EH L e dAE
Aog B u e A xRt FX ¥A = O FF 2 Y98 o] Bol byt A
AAE Aolgt F2ETH1). T Aoy A= FAES A e T8 Y5 f494YE,
of st MASL o HEoA FE Fu A AUBA, BEA, AEIIHA, AHEHALS 54
o] &715 HAE] 918 HAoRE AMEEJYY 3 o' T 1 AR R ARShE aEAskg
Aol HA olgtes Fshe RAHOE A B, AYHGTA|, AsPEAA, 550l A,
dol wet sPEe] 7 2 Adwe] t¥s Hl d9E5, IR S 1 9o "R, AEFEE T
ok gso] Aol P ANHA F AT 9 A aga FEIF vk5). wEkA sEE
Eieta sPgEe] AMITE HH Srsk 5 ol dF F55 =] X Jds T
P ARSI SURel HEo] & gk SloBE(4) ofF sEES hdAdo] SR E ook
Wilo] JEEol el whet shEel el o sy FAY A@VEd e TaE FEo] A4
3 IE FUEAT T SN SEE 5 el of A ¢t} wEhA E AFdAME A TF
TEE Frol gigh =] AX] itk FHE Al 2(Pb, As, Cd, Co, Cr) i3S A2 dA s}
o FEeHe FEHIA FaHol AFHAtE FAHAAEE A FEARSSEvRE G
AE RTU} AF AR & ol HYL = A (ICP-0ES : inductively coupled plasma-
AZoM FH HEFLE T 550l #EH] optical emission spectrometer) @ ¥A1sto] =
Tl Bzsto] SEueirtA] & ko] Aot Aol fFrellead i AEds gotr izt spgitt
ol A= :
3 S5 qrgsta ok AEek
FOHAH AA T} HAE WoladE AlF M= 2 di
T S A, AR fs 2 oz go]df o
ato] Al del 2 20 mg/kg olstoln, M 1. AER=
2 AT A, A Omalke ol T gag 3 g0 a3 ASS @A A5
AFE 10me/kg olhe TARL Ak £ 4 feny g 2 @ AR PAAR 54
NESAEE AE R oAdNE AE T A A g 2 9309 wae) AbgalT o 308 A
F2 A aPFo tist] Algs 1 S A u sheet EFlo] 1171 croam EF]
mg/kg Ol TSkl SIEH2). ] o] 417, powder E}QIo] 217 o] Sit}.
TA FadE o AR 95 ehdAde] JFS
= T U TEEEE IR, AYE, A8
25+ 90 Aege 7;% wess Agz o 2 AR IV
3 9T /)% B 2 2 Qg Al - ulole 1) Alet
2 7¥d o] Y¢lo] Ha(3), IWES} ABL Y Quality control standard 21(As, Be, Ca,
slebt 2l ¥ Fd dEAE futsitE Hav) Cd, Co, Cr, Cu, Fe, Li, Mg, Mn, Mo, Ni,
ATH4). Pb, Sb, Se, Sr, Ti, TI, V, Zn 100mg/L,
HOo AAH o7 Qi 7)ot HEL A PerkinElmer, USA)
o=ZxA T 99 27t AsEHoe] ¥R AR 2% Nitric acid(PerkinElmer, USA)
AFE ks dlaH, o]2 Qlste] T4 Ho] = Nitric acid(Matsunoen chemicals LTD.
o] Bulxo]l By &o gy % Z4EE& A Japan, frelwSEAE)
Aste IRE HAsA &k agla 9539 Sulfuric acid(Matsunoen chemicals LTD.
S SHe Yol IRE EEF T 297 Japan, FAlEEEAE)
ATH(1). o]# o]fE 8= WAE ALEtE AN Ammonium oxalate(Sigma chemical Co. USA)
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Ao AR V)7 ICP—OES(Optima 2100
DV, PerkinElmer, USA)2 #4x71L % 13
2k 255 AXGAE ELGAAM] 7l7l% A+

Sritey

Table 1. Operational conditions of ICP-OES

Parameter Operational conditions

RF power 1,350 watts
Nebulizer flow 0.65 L/min
Auxiliary flow 0.2 L/min
Plasma flow 15.0 L/min
Sample flow 1.5 L/min
Plasma viewing Axial

Processing mode Area

2 1gs A7) =7hel| g} okshAl 71E st
A77F YA B w7k 24 s
7FE ek thE 450C A 3lgletdet. A8l o &
& A2 10mLE Yol 30f7¢ 7hEE § o] 93
of THTE 50 mm ks <
Ho & AE3HATHE

24 XWE]OH 4&% B (A
Q=113 37 HE g2 T FHF A
@ v}—:@— A2AA AR

2) B

A 1g& BaZezol Aso] 3 5mLot

gsieleh. gl okl

= o
57 Adshe 43 e A bmlAe b
WA S Adstel UlgRol R uA 74
o Hgle W wal7t H4E Ao st ¥l
Ae A9 F EHFAGLFEEY 5mlE )
et A the sl RS 50 mL7t

o ola}s
& 72 NPENeT AEHATE).
Aelo] AHgElE BalEeaas 340

o

oy 1 op o
t

oo H

A 2] S8t AlAl Al F 30% HNOsoll 6
3t = é—%ﬁr A= 7] A %%—’Fi A= 8
27 AHgEATHT

A oA x%u]—xj'o]

R84

CAH O E 18.2M08 e 2

AE

o

of tisl FE> WEAo

ICPe el 94
Hows dhe el us Holus) el 1
WENE 24k AR olg A7k sle] #4e
14} sk Qo] 34 dEo] Festrh 1 B
A zZF dadz M NEEE 34 3RS A
ato] A< A3sith ICP-OES #4< 9I8h 4
g g ® 29 2ok

Table 2. Detection wavelength of elements

Wavelength(nm)
Pb 220.353
217.000
261.418
As 188.979
193.696
197.197
Cd 228.802
214.440
226.502
Co 228.616
238.892
230.786
Cr 267.716
205.560
283.563

Elements

5. M &y

Pb, As, Cd, Co % Cr& ¥*33l+= quality
control standard 21€9< 0.01, 0.1, 1.0 %
10.0 mg/kg= 74z} A5t AgAs 25kt
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At e FEEERE dAE W o
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3l sheet B}, cream EFS, powder EFol
quality control standard 21&4¢] ¥%=7} 0.1
7} 1.0 mg/kgel =5 H7bst $ A4t
FAAA T HAo| wt EA eI
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Table 3. Recoveries of each element by dry method in packs type

Clomente Aided level Recovery rates(%, Meant SD : n=3)
mg/kg) Sheet type Cream type Powder type
Pb 0.1 89.7£12.7 75.340.6 83.546.4
1.0 82.4+0.9 71.446.3 81.4£2.0
As 0.1 37.7+44.6 48.045.3 79.0+1.4
1.0 25.142.4 42.9%5.9 79.0+1.2
Cd 0.1 74.3+2.9 64.7+3.1 76.5+0.7
1.0 81.4£1.0 70.746.3 84.0£1.7
Co 0.1 58.0+16.7 60.7+0.6 79.0
1.0 46.9%1.1 57.246.6 79.8+3.9
Cr 0.1 71.0+4.6 54.7+7.6 49.53.5
1.0 85.240.5 60.046.3 45.242.8
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Pb 220.353

922k
em
[cps]
u. 00 conc[mg/L] 10,00
Calib Eq’n: Lin, Calc Int
1 Corr Coeff: 0.999994
Cd 226.502
17M
Em
[cps]
%.00 conc{mg/L] 10.00
Calib Eq'n: Lin. Calc Int
3 Corr Coeff: 0.993995
Cr 267716
11
em
[cps]
u.00 conc[mg/L] 10.00
Calib Eq'n: Lin. Calc Int
5 Corr Coeff: 0959930

As 188.979
333k

2m
[cps)

©.00 concmg/L] 10,00
Calib Eq'n: Lin, Calc Int
2 Comnr Coeff: 1.000000

Co 230.786
bW

em
[cps]

u.00 conc{mg/L) 10,00
Calib Eq'n: Lin. Calc Int
4 Conr Coeff: 0.999994

Fig. 1. Calibration curves of each element to selected wavelength.

LAAE e whd AR E T
= B Ao dAt A ek
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Table 4. Recoveries of each element by wet method in packs type

Added level Recovery rates(%, MeantSD : n=3)
Elements
(mg/ke) Sheet type Cream type Powder type
Pb 0.1 74.7+6.5 79.347.4 68.342.1
1.0 61.1£4.0 81.5%3.9 85.840.6
As 0.1 91.340.6 94.3+0.6 100.7+0.6
1.0 96.040.8 92.9+2.7 98.340.7
Cd 0.1 84.340.6 99.348.1 85.0
1.0 87.040.8 84.842.2 87.040.5
Co 0.1 87.0£1.0 86.3+0.6 86.0
1.0 87.7+0.4 83.7+1.5 87.2%0.8
Cr 0.1 87.740.6 99.7+7.8 89.0£1.0
1.0 90.9+1.0 88.742.1 91.441.0
FEE M R 5SS gtk ¢S A9 Bo FHES [CP-OESE 242 sgon o
g BE FudoA AR sggo] WA U Ade & 59 2k AAAY TS e
womn, 1 FollA v S TP vk 3]s AREHE gE 0~6.94mg/kg, HlaE 0~2.70
& UEhliisd o2& 200T ode] 2ol mg/kg, 7HEHE 0~2.91 mg/kg, TLEE 0~
3slo] 2= HAhe 54 wjiel Aoz A7H 3.38 mg/kg, AEFX 0~1,191.00 mg/kge] HE
cagar g FARY sees AvEd d {1
AR 9 Blgg 3t fol7} glow tE F5E A
3 e IeEs Bt 1) el #nd
TuE TS A9 dAY o R S W HEzAY fFrellsaSoz ol gk 54
Sgel ofsf me e Fad Lol BL & Aejsd Ho ¥ A% A4V AolE 2
ol glon, AW Fe] Al Al she go] dfEl E AREAle) HIALEALE T
RS dok s gl olek A ol B gom @F e BEE AN vl oJap, v
& B SAste]l FTLRAS AT AU o] FaE  HEE 48R DF o Fwvh
o slolazsloln el ol gHolAT ol ulAgRel el mrh felshl A et
tH6, 9) tha ®Bag wk rk(10)
= AFNME FFd Arhske] mE e A AGo] e el HEFS AR sheet
o A Belel wE sgse] AAF A EA 0 B9 0~6.94me/ke, creamEFYS 0~3.17
o] A S HolA Retlonw mpolameolE mg/kg, powderBtS 0~0.64 mg/kgol AEH
Al o3t S o] dad Ao A7 Q) o= T H(3)ol 8 mud £ W 2
€. Ab A 9] e A& 0~50.90 mg/kg HUH=

2. W =9 N 34 SR

Az 5 sheet B} 117, cream

powder EFY 217 oz 3]5&olA &4

U AnE 29 FAEEEE dAe Hoz Al
FYE 8

Ao HEo] Fokon, o]yg Aol Abs W
Aol wE woh 738 FH9 YRE AN
s sPFE FEMA 710% Aom AZE
g o] S (12) 98 e BEYelAe el
Al dE9ol 0.07mg/kgdl Aoz Hol thE
T EY nugs e i =4 AEH
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Atk vlE AEFE wolagd AE w EE &8 B2 Holu A& sheet BFYolA 0~
AE AFE, dA 2 gojaZ ol FAEaL 9l O.53mg/kg, cream EFYOlA 0~2.70 mg/kg,
= w8 35 20 mg/ke(2)ErhE WA HAE powder EFYOlA 0~0.71 mg/kgS® & F(6)
1o}, sheet EFYS W AEE0] 72.7%°1x,  RHug JzxsFERe vlA AEF 0~3.38
T S(6)o] gt 7|xsPdFolAM e i A&EEo]  mg/kgd FAME A ES YERSITH
85.2%%) Ao B uf o]5 FHIAMY | 7]
o] gl e e 712348 AlEl 3) Ft=EES| R¥
g 71+ AR ASAQ A7t daste A7 Sheet EFSlO A= FlEFo] AZE % olon
At cream BtY AlFS &%) 0~2.91 mg/kgel™
AEE0] 37%°1% 3L, powder B} AFE & =
2) tlzel Eme o pEz A%E AFY #A74 111>0.26>
Hlae oo gigahyg spPgse] wds % 0.17 mg/kg«] ooy, iR HEES
A7) 98 BACd HERER AMEH gtom 0.1mg/kgoldtE, Hit HAEFHS 0.1 mg/kgloE
Wik A dEAQ feleaEseR A%d, 3% AT & F6)°] Rag sPded Jtew
71 A=, e A A A4 - SR dE dEFEEe) S AR 7RSSR 0~
A TS XS W FEI QA S do 0.39 mg/kg(46.3%), wolaAPAEF7E 0~2.67
e BH01DRE FF 7159 5~10me/ks mg/kg(62.1%), & 2 FEAFFI 0~0.51
olgt= JrAletaL 9AtH(2) mg/kg(56.9%) 0109 202 & u o Zﬂwol 7]
Atz oz H)A9 AZEEES powder EFYY Z3HAEFY £ 2R cream EBFY AEY JI=
30%5 AlstaL 27k 7@ oA 60%old o= 1 Fol & T(6)o] Bagk £ R tha %i A A=
Table 5. Contents of heavy metals in cosmetic packs
Detection range(mg/ke)
Type of packs Number Elements Less More
of samples N.DV than 0.1~1 1~10  10~100 than
0.1 100
Pb 5 3
As 4 2 5
Sheet 11 Cd 11
Co 6 2 3
Cr 1 5 5
Pb 25 11 5
As 7 3 28 3
Cream 41 Cd 26 2 7 6
Co 24 6 10 1
Cr 7 9 9 11 2 3
Pb 19 2
As 7 10
Powder 21 Cd 11 5 1
Co 13 6
Cr 1 17 3

Y N.D : Not detected.
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