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Abstract

The objective of this research was to compare the level of heavy metals contaminated
in Food and Drug Administration (FDA) registered and non-FDA registered lipsticks. Eighteen most
popular color lipstick samples (in red, nude pink and red-brown) were analyzed for harmful
heavy metals, including mercury, cadmium, znc, iron, manganese and lead by Inductively
Coupled Plasma Optical Emission Spectrometry (ICP-OES) technique. Data were statistically
analyzed by statistic t-test. The results showed that the FDA registered lipsticks were
contaminated with zinc in the range of 11.35-43.62 mg/kg, iron in the range of 13.25-19.21 mg/ks,
and manganese in the range of 11.38-14.9 mg/ks. Lead concentration was found only in the red
color lipsticks under the range of 12.14-16.54 mg/kg. mercury and cadmium were undetected in
FDA registered lipsticks. For non-FDA registered lipstick, it was found that the contaminated
heavy metal were zinc in the range of 13.61-44.72 mg/kg, iron in the range of 10.59-22.73 mg/kg
manganese in the range of 12.50-22.50 mg/kg and mercury in the range of 2.80-6.74 mg/ks.
Cadmium was detected in one brand of non-FDA registered lipstick in the range of 5.00-5.87
me/kg, whereas, only red color lipsticks showed lead concentration in the range of 12.58-15.5
mg/ke. Based on the Thai Industrial Standard and FDA, only 1 brand of non-FDA registered
lipsticks contained greater amount of cadmium than the regulation while 3 brands of non-FDA
registered lipsticks contained mercury concentration greater than the regulation. From the
hypothesis testing, there were significant differences in the content of manganese and mercury

between FDA and non-FDA registered lipsticks at the statistical significance level of 0.01.

Keywords: Cosmetic Lipstick, Heavy Metal, Inductively Coupled Plasma Optical Emission

Spectrometry
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Mnansnzi mnazaslusisnoifunaiuiueisdmasieausuarsruuUszam (deareainsg

avedounaysruulszamgniang (Bordo, 1993) dnvisadnwilaefiuuvinerdeundnesiie

'
=Y

3038 (University of California, Berkeley) ilaifteungunins 3 a.e. 2007 Aeeuindsnamy
asnziualaneniners q luavain Fainiseldvhnismageuavain 32 Bvefimdeldmudu
e azTNsasINaUAlY nuiTnansiuasUinalavenindy q wauludvafin 24 Sve
(Dickler, 2007) Iuiﬁsmus?gijl,mdm%mmiamwﬁfﬂéﬁ’aﬂa'nagjiuﬁzﬁuﬁmaa’mamwwiafjsumw
Tusvearen vl mnemelesuusmnasandloaluliiamn onansliinusd d15uUsuna
avinnaulvenaiiliiineints Jadeudses Tafinens wasluuieseonadetudedin
uazvngameldiuasusevluTinaiiinniull eradesionnisuziieinuegn il
1159714398999 (Liu, Hammond & Cheatham, 2013) 7iiufaegns AUnaea s1uau 24 Bve
wazdvafnialudn 8 Btfe wmsiataansivkasnuin fdrunauvesarsiiufivdesianie
ogifludauinn dslaveniniinuannlueiesdiens wvam o1evilan uagdvadn leud wén
Fingd wuanifla uwamden axda wazusen (Volpe et al, 2012) wazdundvssaniuinunf
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2. mMEwisuasazatanAsgIudmMIUNTININATIIY KaeLATas ICP-OES
yhmsAnwnsminnsgiu vesasazaneunsgnlavgnniielfiuTeuiiisuuiinu
Tanewiinludegsdvain ndussuansazareunsguvonnin dned wesnila waadloy
nznazUsen mududussioluil
1) ansazanennsgIuman (Fe) mnududu 0, 0.05, 0.1, 0.5, 1.0, 5 me/L
2) a1sara1eunsgIudIngd (Zn) Anuuty 0, 0.05, 0.1, 0.5, 1.0, 5 me/L
3) aNsaEaNEIRIIUMINTE (Mn) Anadadu 0, 0.05, 0.1, 0.5, 1.0, 5 mg/L
4) ansavangnsgAaLley (Cd) gty 0, 0.05, 0.1, 0.5, 1.0, 5 mg/L
5) msasmammgmmﬁa (Pb) AT 0, 0.05, 0.1, 0.5, 1.0, 5 mg/L
6) ansazaeuInsgIulsen (He) AMMUuTY 0, 0.05, 0.1, 0.5, 1.0, 5 meg/L
3. MSNAERUAMNUULEUATILATY9YBINTTIATIZN (Linearity and Range)
ynsdnansarateuinigiundn daned uueniila uaallew aeda wazdsen
anadadu 0, 0.05, 0.1, 0.5, 1.0 uaw 5 me/L 1Wua3as ICP-OES Taedngn 3 At udhAads
AUNUIRULTDIFY QY UTVDIABSANUTUTUNIAT N IINUIRTFIUVB AR A TATAENINTFIY
enansauduiudseninsnnududuiuamanunuisivresdyia Auinadulszans
&utius (Correlation coefficient, R?) wla@nwannududunss Tinasiniseenduliiasiing,
0.995
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4. msheszdnUTinalansutnman dengd wuenila wandiey azda wazUsanlu
fegnsausRAndveiszynazliszyiay oe. Arewaila ICP-OES
1) FaaUafn 18 fred1e freg19ar 100 me aslunasnvnasy Lhnaisazane
NIALUASAAINULINTY (HNO;) USuins 4 ml @rsazatensalalasmaeantdudy (HCY) USuns
1 mluazansararensalalasiauivaseantanidudu (H,0,) Usuias 2 ml Uavasannasd
fdly 10 widt ieliansazanevhuATentuseis
2) dhshegadilaanndedl 1) undesdeirdes Topwave Wuan 60 wit 91nty
Wn#ald 10 unit wutinduadlunasanaasddiivunns 50 ml lunsalfidedeiinnazneoy
Tiinsnsessaegrsaunataduaisavansla wdidaidlanlaluiaaiusuialansnin
petnAtla Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES)
5. MFAATIRdYALTADA
AnedsUsalangninvesduaindiszyuazliszyias es. uanaduandoavy
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W1M5§1U (= SD) A afeflavinn1snaaeulTeaif Ae Independent Sample Statistics

(t ~test) ImemswSeuisuusunadaneninludvainissyuasilissyan oo, og1afidadAmy

N9ENANSEAU 0.01
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HaN1339Y
Han13n5I9taTesUTunalanendnludvadinanduns dvuyde wasduiniady
N58YLav0IANITOIMITHAZET (98.) 31u3U 3 B%e Aauwalla Inductively Coupled Plasma

Optical Emission Spectrometer (ICP-OES) §113u 9 629819 wansfanns e 1
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Y a

M13190 1 UTunalaveninludvafingvienseylavesdn1semisuazen 3 8vie Min1siasien

At ICP-OES

ﬂ"lLa?i&JGuaaﬂ'%anmiawwﬁniu%ﬂaan?iﬁaﬁizqLa%aﬂ. +SD (mg/kg)

wad | v Wian uAALlled | wuenadd | Usen Az denzd

(Fe) (Cd) (Mn) (Hg) (Pb) (Zn)
gvioN 1 | 18.42+0.01 ND |14.90+0.00| ND |12.14+0.01 | 19.10+0.01
Auns | Bvefl 2 | 14.70+0.01 ND ND ND | 16.54+0.01 | 26.66+0.01
§%ofl 3 | 14.43:0.01 | ND [12.43x0.00| ND |16.510.01 | 23.67+0.01
el 1 | 19.21+001 | ND [13.20£0.00| ND ND 11.35+0.01
Awuntin| 8vefl 2 | 13.254001 | ND ND ND ND 43.62+0.01
S%efi 3 | 1535:001 | ND [13.26x0.00| ND ND 34.24+0.01
Ly Svefi 1 | 17.43+001 | ND [12.14+0.00| ND ND 17.62+0.01

UM o

§%eofl 2 | 14.92+0.01 | ND ND ND ND 38.02+0.01
Svefl 3 | 13442001 | ND |11.38+0.00| ND ND | 25.32+0.01

MUMe ND Mngiis asaliny

v o

91nA1597 1 Lﬁ'a‘v‘hmﬁLﬂﬁzﬁﬂ%mmiawwﬁfﬂ?mamzqLasu 28, WU Lnuysen
LazuAnley winsIanUUSIIansie Wan wuenifla wardingd JaUSunameianuianiy
Tuavadnanduaasidy wesuunmudssmlanywin wuih assanussiaenigluaainian
Auns Tngavafndvied 2 ﬁﬂ%mmmzﬁl’wmﬁqm 16.54+0.01 mg/kg 50989378 Befl 3 Usuna
16.51 + 0.01 mo/ke waz Bvefl 1 V3w 12.14 + 0.01 me/kg

asranumanuiniigaludvainiandvuyta 8%ed 1 USuia 19.21 + 0.01 me/kg

way wuinantesfign Usuia 13.25+0.01 mezke wudiunaunsnidaludvainiandung

lngdvie? 1 JUSunaniian 14.9+0.00 mg/kg s0%aunAe duaRnandyundn 8vehl 3 Usuiu
13.26+0.00 mg/kg wazns1anuUsunmLInadesngaluddadinanduinia 8vied 3 Ysuu

11.38+0.00 mg/kg
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dmudangd avanuludvainienduamin 8ved 2 1niiga Usina 43.62+0.01 me/kg
LLazwuﬁaaﬁq(ﬂiuaﬂaaﬂLaﬂ?ﬁfwma et 1 USunad 11.35+0.01 mg/ke

wan1snsaTiesgiviialangwinludvadinianduns dvunyn wazduiniads
ﬁﬂaaﬂgﬁammzwam 8. 3 B1fe fewada Inductively Coupled Plasma Optical Emission

Spectrometer (ICP-OES) 91121 9 $19814 LAAIAINITINN 2

dl a C% a a d' 1% a' 1 12 d' v o a s
N340 2 ﬂiumﬂamwuﬂuaﬂamﬂwawlmsqLasuammimmmazm 3 ¥ NNNITILATIEN

menALla ICP-OES

ﬂ"lLa?ia°uaaﬂ'%mmiawwﬁniuﬁﬂaan?iﬁaﬁlﬁszqLaﬁu 98.4£SD (mg/kg)
wad | Bve wian wAAeY | wuen1ld Usan e danzd
(Fe) (Cd) (Mn) (Hg) (Pb) (zn)
§vefl 1 | 13.95:0.01 [5.32+0.01 | 14.57+0.00 | 6.61+0.02 |15.50+0.01|19.10+0.01
Aune | B%ef 2| 15.45+0.01 ND | 16.68+0.00 | 6.74+0.02 |12.58+0.01 [28.46+0.01
el 3 | 17.49+0.01 ND [ 15.28+0.00 | 6.21+0.02 |12.85+0.01|44.720.01
§vefl 1 | 10.67+0.01 |5.87+0.0116.00+0.00 | 4.37+0.02| ND  |13.61+0.01
dvayin| 9ol 2 | 14.27+0.01 ND  [22.50+0.00 | 3.10+0.02| ND  |36.46+0.01
Bviodl 3 | 10.59+0.01 ND | 12.85+0.00 | 3.01+0.02 ND  |26.07+0.01
» §vefil | 18.90£0.01 |5.00+0.01|14.00+0.00 | 6.24+0.02| ND  |18.65+0.01
T8 om 2| 2273001 ND | 12.50+0.00 | 4.57=0.02| ND  [22.56+0.01
%ol 3 | 13.80+0.01 ND  [22.14+0.00 | 2.80£0.02| ND  |22.470.01

MUMe ND Mngiis asaliny

91N915°99 2 Wevnseserdsinalaeviingvienliseyiay sy, wudn dn1svudeu
langnin 6 vila FaUsunauandenazasranvludvainanduns Fvunde wazduiniady
A v A o a A a v A v A o ]
9197 1 haLMTINULANIEALNIUAUARNALAS 119 3 89D LD WUNAINUSELANLANRENTN
WU AsranuanuInfigaludvainianduinia 8o 2 USuaa 22.73+0.01 mgrkg
wagnulSunamaniesfanluivainandvunie 8%en 3 Usuna 10.59+0.01 me/kg

~ a A a v o o a a a

asranukAntdeutantzluddadingvion 1 ity lagnsianuuinfiaaluduasn

WndvuNda USuu 5.87+0.01 me/kg S09awunfe AUaRNanduA UTua 5.32 +0.01 me/kg

wazdvafnanduiniauiuim 5.0+0.01 mg/kg AIUAIAU
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wukasnfauiniigaludvadnandyuyia 8vef 2 YTun 22.50 +0.00 me/kg waz

] ]

fadnand@innia 8vien 2 nuudanilatesan Usuia 12.50+0.00 mg/kg

) a

wuusenunigaluduafnanduns 8%e9l 2 Usunad 6.74 +0.02 me/kg 589a911A8

q

fUadnanduns 8vien 1 USu 6.61 £0.02 mg/kg kagnsianutaeiigare auadnanduinia

a

Svefl 2 USune 2.80+0.02 me/ke
‘Wumﬁl’aLawwﬂuﬁﬂaﬁﬂLamﬁl,mﬂmwumﬂﬁqmiu §vefi1 USunas 15.50+0.01 ma/ke

5098931A9 Alafnianduny Bven 3 UTunu 12.85+0.01 mg/ke wazaIIanvavaRniandwma
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