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(1)Solvent Yellow 5 » Solvent Yellow
6 (TLC Pharmaceutical Standards,
Canada) » Acid Yellow 36 » Acid
Red 26 » Ponceau 3R * Acid Green
5 (Fluka, USA) » Pigment Red 22 »
Solvent Blue 63 (BOC Sciences,
USA) » Solvent Orange 2 * Acid Green
3 » Acid Red 94 (TCI, JAPAN) »
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Acid Orange 20 * Solvent Orange 7 »
Solvent Red 24 (Aldrich, USA)%5 1478
{EHEEE 1E 6 A R A IR P A O, -
Q)FEE ~ —& R BRI
Mk s B ER o2 K I BR 22 £% FH 3l 22 Ry
e o
QA ENM (20 mL) ; HWREH.LE (S50
mL) ; JEME(FLEE 0.22 um * Nylon #1
H) -
2. HER
(1)K (Hg) ~ $8(Cd) ~ fifi(As) » #5(Pb)
$E(Rh) & (Au)FICP T E &
J& 1 #E T (Accutrace™ Reference
Standard, AccuStandard, USA)
(VBT « SRR B ROBALL
SERBUE TR -
QA &I (50 mLF2100 mL) ; PPH1/E
JLVE(50 mL) 5 JEHE(Advantec 25%)
1= RV L3 (HP-500)#H K 8 =1 BR T A L
i (Easy-prep)#H(CEM, USA) °
)R
1. 13
(1) B T 5 0 B A CHE A 17
f# 1 ACQUITY™ UPLC I-Class : &
BHEFEE  Xevo TQ-S micro, Waters,
USA)
(2B IR % %5 (DC400H, Delta, Taiwan)
(3)Vortex = #2 25 (TS-IT, Shin Kwang,

Taiwan)
(4) = S B 00 B8 (Model4000,Kubota,
Japan)
(5) VY £ # & + K F(ML204,Mettler,
USA)
2. HEE

(DECHEM & B E L E (Agilent
7500CE, Agilent Technologies, USA)
(2){#7 18t (CEM Mars 6 + CEM Mars

X press, USA)

QU7 B FE T K (ML204, Mettler,
USA)

—BEA

(AR ZE H B Acid Yellow 36 » Solvent
Yellow 5 » Solvent Yellow 6 » Acid Red
26 ~ Acid Orange 20 > Ponceau 3R
Solvent Orange 2 * Pigment Red 22 »
Solvent Orange 7 * Solvent Red 24 ~ Acid
Red 94  Acid Green 3 » Acid Green 5%
Solvent Blue 6355143613 - DA S0 AE
JEAT R E R E -

1. BRUEVATR . BO B! - KRR 4TH R ¥
RERYE 10 mg » BE220 mLA &2 -
DS — & FBE(L:1, vV ES -
TR IFHEIFR - W I - HUE SR E R
W DARES/ — @ Be(1:1, viv)od Bl
BEROIZEHRE - BFEERET -

2. MR B B eEsiR S K1 g o
TEHERGE - BER20 mLEEMS - A
10 mLFF B/ & HBE(1:1, v/v)IERE - DA

KO ARBRZIGERRRESE

- TR =
S i (ng/mL)
Solvent Yellow 5(CI 11380)
Solvent Yellow 6(CI 11390) 0.025-0.25
Solvent Blue 63(CI 61520)
Solvent Orange 2(CI 12100)
Solvent Orange 7(CI 12140) 0.05-0.5
Pigment Red 22(CI 12315)
Acid Yellow 36(CI 13065)
Acid Red 26(CT 16150)
Acid Orange 20(CI 14600)
Ponceau 3R(CI 16155) 025-2.5

Solvent Red 24(CI 26105)
Acid Green 3(CI 42085)
Acid Green 5(CI 42095)




208

RSV

=N DEsUR TS ER RO IT4RRRZ

BENERE

W ok BBiiA | BEib

(min) (mL/min) (%) (%)
00— 45 0.3 90— 50 10—50
45— 6.0 0.3 50—12 50—88
6.0— 85 0.3 12—12 38—88
85— 9.0 0.3 12—0 88— 100
9.0—11.0 0.3 0—0 100—100
11.0— 115 0.3 0—90 100—10
11.5—15.0 0.3 90—90 10—10

HERER30 T Al LR/ —
FHBE:, viVESR » £20.22 pmEHEH
IR BEERR -
3. STl
(1) EAHRE B R e i
A.FEEHRE © Acquity UPLC BEH-
C18 2.1 mm x 100 mm, 1.7 pm
B. % E)fH :
(@Q)IARA « HUEER§420.77 ¢ » INZE
Bt /KA R 1000 mL » DS
BRI pHZE4.6 » FCUBIEEYE -
HUR R L ERS B FEA TR A
(b)E B @ AU EEEL Z DAL ¢ 1
(vIV)ELBRE S » R IR REE R
B R AL ERE B A B
(CFEEIfEREE AN
C. [E@HTEMIRE : 40C
D. AR 15°C
E. BEIFEHE © 0.3 mL/min
F.{EAE :5uL
(2)E FE MR
A BETLIES - BIERET{L(ESD ¢
{EHIIE/ & BT
B. BAIEERE : 2.1kV
C. A IHESTSE © 800 L/ hr
D. A BAERORE © 500°C

E. (H I =0 25 5 S8 fH R =
(Multiple Reaction Monitoring ,
MRM) * 2=t
4. #HEA
R e S U VR R AR VA TR A5 ul » DA
R AE T i R B R K T L (e (R T T 25
Mt e R BT R VA MR AT 1R I 2 e
IR 5] Rt 26 B8 S {0 S0 B o B (3%
JOVERZ -

(CARFFEHE 7R (Hg) ~ $8(Cd) ~ #4(Pb) ~ fif
(As)F4HE S BITH » DURIERMGER
BRHEHE -

1. EEMEVAVR R fim i 2 Bo B
(1)1% HNO, BT
AR i 15 mL » 58Tk
[%1000 mL °
()N BB HE AR
e e B B B 9 B YR T (1000 pg/mL)
1 mL » DU%EEEZAZE100 mL -+
Ry EFHEAR(10 ppm) ©
(3) AR HE AR
FEtiE = HS A8 AL (10 pg/mL) 2 mL >
D% SR E 22100 mL > {EREiE
HE AR (0.2 pg/mL) ©
(A o
A FETEETURIEEEL(10 pg/mL) 2
mL B 100 mL BEHRT > DL
1% HRBRES » BAGRFR
W (E R AR MR 5 B RS T
EGE ST - AR SR
AT R SR MERIES » DL
1% H B A AR EZ0.1-10 ng/mL
(& NEREHE R 10 ng/mL) » fiE
TERIEEAR -
B. fEHE R HUSR ~ #5 KA YE (10
pg/mL) 2 mL » EfR100 mLA &
o DU%EBRIETRES « B AR
i (F R RV + B I
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S e FIEERET mz) EVIBET (mz)  ERSEERE (V) HHERER(eV)
Acid Red 94 . 672.8° 32
ESI 970.6 40
(C145440) 517.9 58
Acid yellow 36 . 80.0 58
ESI 352.2 . 48
(CI 13065) 156.0 34
Solvent yellow 5 . 93.1° 20
ESI 248.2 36
(CI 11380) 232.0 14
Solvent yellow 6 . 107.1° 26
ESI 262.2 34
(CI 11390) 246.2 14
Acid Red 26 . 121.0° 15
ESI 438.0 47
(CI 16150) 106.5 42
i 171.0° 33
Acid Orange 20 ESI 3270 18
(CI 14600) 247.2 20
135.0° 20
Ponceau 3R EST' 451.0 45
(CI16155) 120.0 32
Solvent Orange 2 . 107.0° 22
ESI 263.3 20
(CI12100) 156.0 22
Pigment Red 22 . 128.0° 40
ESI 427.5 30
(CI 12315) 335.0 24
Solvent Orange 7 . 121.5 15
ESI 277.5 20
(CI 12140) 156.0° 15
Solvent Red 24 . 91.0 10
ESI 382.0 ) 25
(CI126105) 225.0° 10
Acid Green 3 . 297.3° 70
ESI 669.3 76
(CI 42085) 483.3 52
Solvent Blue 63 . 80.0 44
ESI 343.2 44
(CI 61520) 328.3 24
Acid Green 5 170.0" 30
ESI 373.2 10
(CI42095) 497.5 25
" BT

=\~ BT AR TR A RTEE

FHEHE 750 HETHIE
(% of base peak) (%)
> 50 +20
> 20-50 +25
> 10-20 +30
=10 +50

G HE = R = AR RN A
HIERER IR G - DA% A TR
FREZ0.1-50 ng/mL (& A ERE%E
SHIERE10 ng/mL) 0 (EEER © SR
T AR VAR

(SR

HR #5025 ¢ - KEHEREE - BIR
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&t T Hjs%(a)(ppm)
EE MR ﬁ;%l Mk B ESiaan
%) i (FEEE) (REHRUE)
72 13 20154 - - 123{;{::50-100 ppm
39(F ’
8 100 1(1.0) 60 Pb:0.6-4.7 ppm ;ﬁfﬁﬁé)
Cd: 0.1-3.2ppm Foo b
18814
Pb: 180{F:<0.050 - 4.151 ppm 1R E
o 191105 2 L 186<0.006 - 7.669 ppm Pb: 5218 ppm
Cd: 44£<0.015 - 2.015 ppm
73
Pb: 650F( 47¢F<1 ppm » 171-5 ppm » 14171 ppm )  1A(IEALD)
100 99 1(1.0) 25 As: 550E<0.5 ppm Pb: 48.7 ppm
Cd: 15(( 1444<0.2 ppm » 11413.7 ppm)
741
Pb: 607F( 471F<1 ppm * 13{41-5 ppm) T
107 100  2(2.0) 24 As: 65{F(64F<0.5 ppm * 1{££1.1 ppm) 2P R

Cd: 12f:(111£<0.02 ppm > 1{4:0.18 ppm)
Hg: 24:(0.04520.07 ppm)

Pb: 12.6 515.5 ppm

3 1 74.07.23 @ B LT EE539747HR A 5 TR E LI LR~ §
BIFA103 K2 107HEAE TE 8510 ppm ~ fiff 3 ppm k2§85 ppm AR

2.

O E AL A0 A0.05mL A FR AR
HEVATR ~ <o AEYE VA TR R 1 0mLiEE
AR » R AN [F R AR R BB
P > 2272 USEPA 3052 » WRIIEE S
EREEREGE S - ETRRE
b BETEBOS A B E R - DA
TIKEARZES0 mL - fEEESEE - ft
TERIR = SHEN—22 A fuRE Lo »
A0.05mLNEIEHEVS IR ~ SRE%E M,
W S 1 omLEE R A iR - LRI TR
WERRCE - BMEZZ A -

& 8EHE

U ~ 22 i S VA TR » DU

M HE A RER GBS E L

S DU E BRAETT 0T » Bikei R

FEEUE VAR R 5 B2 < J T R EL 2 (3 5708

FE B - AR MR E AR s

PIFEFE20 ppmPA T > Bl & B FELE10 ppm A TY 5 B3

BHRESBZ S E@pm) °

fafE h S E BB .2 & E(ppm)

C : R RERETEEEE
IR (ng/mL)

C, : I HEf R RG22 AR P& E
B8 R (ng/mL)

V R R E A B TE(mL)

M : JURirats < EE(g)

HIETCEE RS H(T75) ~ R~ K

(201) ~ £5(207) ~ $£(103) (ELIEHE )

R

AR FE 100 PR i B M LRE M - H
A B EREA G E ~ B et - B H)ET49
s BERCESE(EE - BE - BME):27
fF ~ IRESHACREAE(E E -~ BEBE - IREH
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190 - HEREASH - RS E A i ek
NEE S - BE BRI EZ 106 - #ERE
2 f B E A E IR R PR E 10 ppm (53 515512.6
F215.5 ppm) * AR LHESEEEERE - 95
PRIEE I T AR SR EE TR MBI - HLBRTA(FEEE
SrRlfg s - o 88 Ok - MEERT S BT
IREFE - Ho0MFIg IS » HEN1R0.14 -
15.5 ppm (FHI{ER1.15 ppm) » H g &7
20.1-0.5 ppmAE38£F » /1 120.5-1 ppmAL9ff: »
FTHR1-5 ppm 134 < HesH il - frHiE
77120.02-1.1 ppm (FEJ{EF50.11 ppm) » HA
430k HE/NFR0.1 ppm > 211771/20.10-0.32
ppm ° [E1EL ppm o B 120 HEE > &
F/1120.03-0.18 ppm * FR1{FH5 H{E F50.18 ppm
Ah 0 BRI HHE D K1R20.07 ppm © B2001&
R M (E S BR0.04 F20.07 ppm » _E3fR
I ERE -

FEFERHAT2 ~ 84 ~ 944FFE K 1004F-FE &1 ¥
MEEHELE L ETESB S ERE -
TERIITEN)  BRFAELEETIFEH
& (EEVBRAREEM - HITRIE R
AFRFRUE » Bt 2R Hobn I (E I BHEE R
{lige e

AEHE R TR EE 25 8 EROR
FHIGAT 0 i (s 5 T 26 B R AN = - DA
e R P R A S e P e e HE AT 8 31 -
TR ER R R 14E LA R
HEWI R A T RE Ry B BT AT 68 F ALt i 2 B 3R
2T » BT Ry R a2 a b (o P B S
Bz BF - AR SRR T E AL

mH BB EEHIRER - RAREE
TE SRR Dl RS TR EE A E > DA
TR R % 3
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RN e
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5 2ET55097030260357 A 25 ©
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R IRERUE - 107.03.28f &
FE 107160113358 025 -

6. EAEMRFIES - 2014 < {LFESS S MY E
B R IRENE - 103.01.085)
FETE102165041857 /A4 -

7. Official Journal of the European Communi-
ties. 2002. Commission Decision 2002/657/
EC. Implementing Council Directive 96/23/
EC Concerning the Performance of Analytical

Methods and the Interpretation of Results.
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Survey on Banned Dyes and the Contents of Arsenic,
Cadmium, Mercury and Lead in Cosmetic Products
in Taiwan

SHENG-WEI WANG, SHOU-CHIEH HUANG, YA-MIN KAO,
SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research & Analysis, TFDA

ABSTRACT

In order to investigate illegally added banned dyes and the contents of heavy metals (arsenic,
cadmium, mercury and lead) in cosmetic products, local health bureaus randomly collected 100 products
(106 samples) from drug stores, pharmacies, department stores, hypermarket and cosmetic stores in
Taiwan. These samples were analyzed for 14 banned dyes listed in the cosmetic regulations set by the
Taiwan Ministry of Health and Welfare by liquid chromatograph/tandem mass spectrometer (LC-MS/MS)
and the content of heavy metals were analyzed by inductively coupled plasma mass spectrometry (ICP-
MS). The results showed none of 14 banned dyes were detected in all samples, which complied with the
regulations, whereas lead (12.6 and 15.5 ppm) was detected in 2 samples, which is not in compliance

with the limit of 10 ppm.

Key words: cosmetics, banned dyes, heavy metals, arsenic, cadmium, mercury, lead,
LC-MS/MS, ICP-MS



