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&L kg EC =5 R Y s R A E AV

=AW AL AR EA

BE X RER 8% 5 Y

AR R SR E T T e A el

W R

WA AR AR B A TI0 AT A S SR T kg 2 b A R 2k 5 %
A AFAE AN A B R i X ACKE S R 0 B ARFEE Bk R SR A A A R AR ALHE
S MR Oy ik 0 RHT R VAR AR M Mt Y SE & (Liquid Chromatography/Tandem Mass
Spectrometry, LC-MS/MS)£ s Abdk ob W 578 25 ) J 5 ) sk o 24 5 oy i > AR B
#fe i (Electrospray lonization, ESI)#5 At % & & J& 18 i8] £ X (Multiple Reaction Monitoring,
MRM) * 3 JAACQUITY UPLC HSS T3 (1.8 pm, 2.1 x 100 mm)#E % 2 b 48 43 » A6
¥E &b F Sulfanilic acid * Disperse brown 1 * Disperse orange 3 * Disperse red 11 & Disperse
blue 755 A M A o ABLAE W BRI - 2410 mM F B2 4K & (pH 8) & T B% @ LIIE(L
1, VIV)IERAVE & F5 ByAa o EATHR LIP3 » SEVALC-MS/MS O #7 » HER¥ 547 i ) & 15
45 0 BPETJEAF RIAFATEE R o 3 5 Rl ~ RBCH R 3R A 2 R R TR
FEAE S A iR 0 ASPAE T R AR IR R R — M 0 5 R BT R BB A 2O R e AR
R BT EoW D RATERG TR~ DMk T 248 Ak T 98T RGRIR FL(S/N >
3) B RAF G4 A EALM o 4R FRIRER 5 > Disperse brown 1 » Disperse orange 3 A&
Disperse blue 734 %2 pg/g » Disperse red 11.%40.1 pg/g * # Sulfanilic acid ] %200 pg/g °
RIAF AR R AR Tk BERSFHEA -

RARER © {chidn - ZRALRER - RERTRBERD X

IR

BOECY o B LSRR R RES DB - PRl

i ER SRR E IR E ~ EZ T
I S B2 T R (0 25 o L B 0 P ) P
e EREEEE TREES - BRERT
TEBRZE H EBFTH 50-80% 1922 1 4 5 F i 4
SeRI - SR BIRREZ GO - A AR A B
W2 FIRE - % RN RS AR A
QBRI - BESIRIIRYGEE R EH%R
B S5 ST H AL RE i R e B2 A
73 0 BRI B S T 5 [ 2 il 11k s R Y D
o [ HLE2 RS R B Y B P - A B B A 28

FfE o AR - AR S AR
BRIy < FEAL B A REE AR BB - Al
Wl A RRAER ] RS2 B 2 B S - A0
O NTET BIA BB TEREALEE (B A R
5%, O BIIHESENEE AR REAR
Lo Ak E( MRS SRR ) - AWHsTE
B PSR A5 g B R
HIES R AL BE Y E B B (T R 2EE) MR TR
B3k 2 o tE o DUREYE S 1 AT IS B
e AT E MR - R SIER
VE R 53 ATIRRY » F1$5Sulfanilic acid » Disperse
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brown 1 » Disperse orange 3 * Disperse red 11
e Disperse blue 755557 » MHEAERIINR
Fe— o HILRBEIEAE - Hoo Bl E R ECER
Regulation (EC) No 1223/2009.Z Annex II- List

of substances prohibited in cosmetic products”

KPR EHE AL 2 BT BE201 SEERRLZ AL RE AL
AR o HINIE S TETE B R
FIRE R - SO E T Tk
RE o AW AT R B AR RO
B > HEAEG/ T Al B ERES
PrERE - R HRTREE R 2 &S - 5
FETERERLIE MRS - AT FeaA
A RILMG ~ WORE B 2 T BRI E Rt
s - DR Tk w Tt -

MFERTTE

—  RBERIR
AWt Feta e th B RE Y - SEHEE K EE R (E
il 2 GBI LR, -

= ERHEREM
et

1. 0 AR
Disperse brown 1 » Disperse orange 3 »
Disperse red 115 Disperse blue 755 %}
1A FH fZ 42 5 (AccuStandard, USA) ;
Sulfanilic acid¥f i FHE%E i (Chem
Service, USA) °

2. Gl B ATl
B % #%2(Ammonium acetate) R /&

x—  SIREAREERANEE TEHRBEIEERRA R ZREREKREN

HR BorH

CAS No. {LERAE S 3T 5 (g/mol)

1 4-Aminobenzenesulfonic acid (Sulfanilic acid) and its

salts

R R A S LA

2 2,2'-((3-Chloro-4-((2,6-dichloro-4-nitrophenyl) azo)
phenyl)imino)bisethanol (Disperse Brown 1) and its

salts

B RR RS RO

3 4-[(4-Nitrophenyl)azo]aniline (Disperse Orange 3) and

its salts

R R Y2 (LA

4 1,4 -Diamino-2-methoxy-9,10-anthracenedione

(Disperse Red 11) and its salts
NGB PP B2 Rl A LHE

5 1,4-Dihydroxy-5,8-bis[(2-hydroxyethyl)amino]

anthraquinone (Disperse Blue 7) and its salts

TR AR (O

121-57-3 173.19

23355-64-8 433.70

730-40-5 242.23

2872-48-2 268.27

3179-90-6 358.30
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L (Sigma-Aldrich, USA) 5 &7k xR BEMEREIPIRIEM

(Ammonium hydroxide, 25%) * & Time (min) A (%) B (%)
(Formic acid, 100%)¥J ¢ F & 5 0 — 3 95— 95 5> 5
(Honeywell, Germany) ; Ffi$(Methanol) 3 — 3 95 — 70 530
K LB (Acetonitrile) B B FHLCH (J.T. 3 — 10 70— 5 30 — 95

Baker, USA) °

10 — 13 5—> 5 95 — 95
Ve Ay B
(Q)E\"“Zzﬁ it 13 — 135 5095 95— 5
3 mL&Ef£1 & (Terumo, Taiwan) ; PTFE$
,_J( ) 13.5—> 15 95 — 95 5— 5

AR (B 25 mm » FLIER0.22 um)

A 1 10 mMFAESZ AT (pH 8.0) 5 B @ HIEE : ZH5(1:1, viv)

(Waters, USA) Vi
=L mM R AT T (pH 8)JUFES © ZH(1 -

() AH T BT R B 3 (Waters Xevo TQ-S 1, VIVIBTEAR TR TR R - TRy
micro Detector, Waters, USA) ° 0.3 mL/min ; ¥ AEF3.0 puL ; EEEE

CVE AR TS (MassLynx 4.2 SCN Fy30°C - HiHE2HETE - IR %
989, Waters, USA) © EhC % B BRI EGET B - BAlE

Sk BLE B (Milli-Q SP Advantage A10 FEBE(Capillary Voltage)£32.85 kV » BT IR
System, Millipore, USA) ° (Ton Source)fit & Fy150°C » IABEHHEL IR

() 2 U 1% & a (Vortex Genie 2, Scientific (Desolvation Temperature) 55500°C »
Industries, USA) £ 5 88 I (Cone Gas Flow Rate) £330 L/

hr » VB BT H (Desolvation Gas Flow)
T3k 5900 L/hr » filf 858 8% (Collision Gas)

(I e 20.63 g - DLERBET KA TR G FOBIBET R MRV (0 2 03
51,000 mL - FEJEIETE - BI1S - RFEK=-

(CIEEEE TR iR ()3 B
HiSulfanilic acid % 578 ¥ B8 AR YE L2540 T S U R R AR E VS WS 3 L » 3 BIE
10 mg » FEWEREE » 73 B DA BRIA IR E A AHRE AT SRR E f - ARHT () e
HZE10 mL - (ERIEHERTE - @Rl fF - HEIT AT - SRR E S E VS TR P 15 e
b R IGE B S5 E R & - DI i R WRF [ B 2% B I e A I AE S e - o
B (RAFIREATR - DR -

EfaiR 2 il % A AH A T 5 R bR R 2
TR EE A - 0.5 g - FEHEREE » DA i TR LT 5= 100%) + 75 i A
FAE=I8 mL » DU S k&30 - FELA LK
FEEEAZ10 mL - RUEBOEE - fEFE TR (%) B HE(%)
e >50 +20

(HLC-MS/MSHITE it >20~50 +25
JEHTE R ACQUITY UPLC HSS T3 (1.8 >10~20 +30

um * 2.1 mm x 100 mm) * BEIFEE10 <10 +50
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FR= - BIEEFELHEI AL 4 LILC-MS/MS ST 2 MRM{E A 22 84

iy BT RT i) HEERHERERE  hifEREE
B i AT > AT () v e
Sulfanilic acid ESI 0.91 i;g i lgg 28 12
Disperse blue 7 EST' 10.57 ggg i ;gz 20 ig
Disperse red 11 ESI' 10.66 ggg i fgg 18 iﬁ
Disperse orange 3 ESI’ 10.90 gjg i 15; 28 ;21
Disperse brown 1 EST 11.06 ig; i ig; 18 ;é

(R B

22 RS2 I i TR INAHE FRLODg

1. ZEEB AT
DAARBEIBL G ~ # R B R Z T Se82
BlE S ERAT R ZZ B - AR
HBES BB et E T AT PR
TR ZE F R L SRR -

2. (RN IR . A
HATIEA FER B ~ #y B 2 T
ZEAREEHIE L - IR FRE
CARHETR Y o T SE A N ISR -
Rt B 2 BT A i B - A
AR T A7 &R Tk i R T A - it
FIT I 15 162 e o2 GRS ok 2 B 3R L AR L
(Signal-to-Noise ratio, S/N) * ifi 5t §#k5 E
R IEABRFT 1525 A B Bl Z T el
Ref] ~ PHESEE T 58 RGHERLE © fRPTAE
SRR ITE S BRI R 2R —
TE TR T3 R Bk R B8 e T
Z AN LEEg> 3 HMRMIE T E RS g
TR~ R R R AR AT ELAR S 5 A
FERFFHEE N Z SRR IR & 5k
ZAE R FR(Limit of Detection, LOD) ©

3. TR MR
AT AN FER R CGR ~ #y B 2 T

B IR Z BEYEVAWR - STHR T ISR
Disperse brown 1 » Disperse orange 3 &
Disperse blue 7452 pg/g ° Disperse red
1150.1 pg/g » TiSulfanilic acidHI] 5200
ng/g > MBS R BRET T i i B b
P ARG AT S A e T hel
FCER IR e 2 Vi B W ] S A S e 5

FEREETER

— ~ TR REEIRES

(TR A R (L HIE

HEIHEENEFETHE - 2505
ACQUITY BEH Shield RP 18 (1.7 pm * A
2.1 mm x 100 mm) » H B 5#FHpHE
(B L R T = R S R I~ CORTECS C187
(1.6 pm > AfE2.1 mm x 100 mm) » BH
Tif vy R ERLHE - AR AT S S5 7 1 R ACQUITY
UPLC HSS T3 (1.8 um * N2.1 mm X
100 mm) » =58 A fRfi ik R SRR ~ &
KA EEEE S ERE - WA
HDIDisperse blue 756 (1&E—) »
ACQUITY UPLC HSS T3EHT &I T5
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mvz 359 > 283

~ 873
100 (a) - 5.32e6
8,75
Faa
La7e
£.91
L{ 788
ﬁ I, A
S rT—r————r——— T
£.00 7.00 8.00 9.00 10,00 11.00
Time (min)
i &2 Mz 359 = 283
1907 (b)
T )
.34

T T e T T R T L T L L L
£.00 7.00 8.00 9.00 10.00 11.00
Time (min)
10.58 m/z359 = 283
1007 (c) 1.24e7
#H
. L
—_
£.00 7.00 8.00 9.00 10.00 11.00
Time (min)

Bl— - Disperse blue 7iZ# 858l (a) ACQUITY BEH Shield RP 18 + (b) CORTECS C18 J&(c) ACQUITY
UPLC HSS T3EHi& 5Bt Z MRMEARE
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MiE - AL &Y S T iR B AR BT
KRB el
CIZEIUA R 315
ZERVAEIER 5+ MELAE RS RIS 0% H
FEVAWE ~ TR - 50% LIBVE TR K 25
TTHIEL - #55R DA Disperse brown 1754 (fE
) AREZERUA AT 2B 6T R RK I
MEEER RO RBERETIEZHEN
WEMALEYE - I R 5EE
HER  BENRERERERGE 115
BABIRUSZ 7 M R s (EF - 2
R R R ZE O -
EB B HpHIE {2 5L
TERS Byt EpHABE R 2 MG AT 43 SRS
B Z pHIE & B L & Y B Bt/ I R
REZ A4 ML B B0 A R R E] - AT
RSV FEEN: - FBO N E
WERE RIS E T /08 - 535810 mM
IR SLETR - LR R 2 pH 3.5~ 10
mM S5 (pH 6.2) 5210 mM B $475
T DVEUKFAEEEpH 8.0 © B FEE : Z
FEQ 1, vivIBRIERBEIE - T
HEE S HT 0 PASulfanilic acid Bl (& =)
fei o L& 10 mMHH B #2151 (pH 8)F& i H
B0 ZHB(1L 0 1, vivIERZ B EIE - (S
W TP B B P B
w7 e ot AT e R PR AT+ A 22 E DA
RS R ZE VAT - DA10 mM FH B #% VA R (pH
)M HEE © ZHB(1 1, v/IvV)E W Z eI
ACQUITY UPLC HSS T3&EFEMETTHEE L -
AITA LSS SN TR R S TR AR F L B2 il i o3 2 57
e

— MR R E S RS

AKIFZEH FHLC-MS/MSHEFT AT - DAEEIR
B BT o SEEE R E ST
FE R T RSB DI=BRR
VUM AEMRMAE 2 HETT 4T » S B8 — B DY fi

FRQI)EE —FPERTERRE T FRE B VUMAR
(Q2)ilE A ERAEIThE R - 724 ARV B 1
Fr» FEHER = BV AR(Q3 S R i 2 EE V) B
TAETEHE - REFH LGV S B E RS
F—(E BB - FEE SRR AR
B SR EE VDT R BB — EVERE T - RIUBRKZ
Fodf EMEBET - e ZMRM{EHRIZ 8
MR =F7R » R ELAR AL T R S E 7
SHGETT T FIFIMRMEEREH] - 7RSI
SRS Ry R e T e - T AT IR A VY A
e

=~ ERIEBR 2 5F4d

A FE Fe AT STEER FH LSRRl 43 2 8 1
T B U7 - DURCE B i R R (2 e TEBE
A EEEZ> 3 HMRMIE T [E FEIE & T~ AH
HEtFaEERAHEN R EREFER
s AR HIRIR « GA3TE A R B B E R &
T HE I (R R A PR 5 B A A SR 2 DY R B 7R
TR o NI AEHE i Disperse brown 1 Disperse
orange 3 Disperse blue 745552 pg/g * Disperse
red 11£50.1 pg/g » Sulfanilic acid 5200 pg/gZ
TR ~ Pl B B RIS B E R+ 7E Sulfanilic
acid:Z 55— Ko T MR T 2 AR EL B E R
A3 HEE RN R - R I i/
(< 10°) » EEUHE BT IR H AT #iE - i)
AL LL200 pg/gfF R (H IR - S57EDisperse
blue 7 Disperse orange 32 3FHILE 7 iy (£
JEE T TR e Z AR EL(S/ND DR RSB - HE
JEE R TE B #H (SN ) » BRFF T &
ISR - LA - Disperse brown 1JAEHIEE
ZSIN 1JS/N 2 =(#7416-2303) » MR A
KR BIEE 2 SIN 1R S/N 2 HIBHE(#718-53)
B RN FIEE B EA M - fERHRRY
EEIRRRR o A 52 A& SR AR 3 T A B L 85
REH B9 — M R Bl B 2 AL Ry (I
R+ &R 2 EHIFRFRAEDisperse brown 1
Disperse orange 3} Disperse blue 78552 pg/g »
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5 433 > 197
_(a 11.12 m/z
100 (@) 4.10e6
#
o T T T L T LA T LML | L
3.00 9.50 1000 1050 1100 1150 1200 1250
Time (min)
1113 myz 433 = 197
1007 (b) 5.3326
#
I:I 1 T 1 T T T T 1 T T T
9.00 9.50 1000 1050 1100 1150 1200 1250
Time (min)
433 > 197
(¢ 11.13 m/z
1001 (c) s ioot
&
0 L L L L B L L B B L B R B L LN L BN BN LA L I BN
9.00 9.50 1000 1050 1100 1150 1200 1250
Time (min)
_(d 11.13 mes 433 = 197
1007 (d) 4.22e6
#
I:I ||_
L L B L S B NN B BN L LN B R BN LN BN IR LRI I RN
3.00 9.50 1000 1050 1100 1150 1200 1250
Time (min)
287~ (b)FEE ~ (C)&50%ZFEAME () ZEETRA

B — - Disperse brown 1122355 LL(a)&50%FE/A &

B ZZELZ MRMEATE]
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(a)
m/z 172 > 80
1000 "3*?“ 15684
W oo
o2 ¥} ,‘[}__nga
[ 100
ra
104
T 100114
g nanas. - e r o Ty - r T T r e T r Time
020 0.40 0.60 0.80 1.00 120 1.40 160 150 2.00 220
Time (min)
(b) b8t m/z 172 > 80
100 1 1.32e5
1
|
I'
|
Y LT
&
Oty T T r T T — .ﬂ‘“'. T T 1 T T T T r r T T
0.20 0.40 0.0 0.80 1.00 120 1.40 150 180 200 2
Time (min)
(©) - m/z 172 > 80
100 17306
*
Oty T T r T T T r i ' T 1 T T T T r T T T
0.20 0.40 0.0 080 1.00 120 1.40 1,80 1.80 200 20
Time (min)

B = - Sulfanilic acidiZ# 43 BllLL(a) pH 3.5 * (b) pH 6.2%(c) pH 8.0 R [EpH{EZ 10 mMER B ARIZEN

PR Z MRME T E

Disperse red 11550.1 pg/g » [fiSulfanilic acidHll
5200 pg/g

AHFE T Ry B 8 0 FH hA A 4 B A e ok
53 25T RAK DA T B R BEE - &
WA ZE R RS R 7 DUZERIRCER & 2
ZE M TE AR IR S T RS N i O i
J(0.1-200 pg/g) » (HE 15 B AN 5 . = I
MR- AT TaREE 28 - BT 2B
{LT5 - SELEBAT A {ERIS4TE R 3 Je B2

ZEB N TE > (EHIE R 5 R E1-500
nelg » WEFEZEIE - HRERIYEE 2 HIY
M SEFEININE S & B AR HE - i
GeEZ R Gkl RN & T 3E0.1-1.0 wit%(— Al
78 ) 2.0.2-0.5 wie(—FIHI 7 5 (O FHE A
E R E S 1,000 ug/g 0+ K DAAR KRS
ZAE PR P

~ FEB M2 EHE
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Sulfanilic acid

0.91 mz 172280 100+ 0.01 m/z 172> 108
100 : 1.1020+004 3.229e+003
- %
0l — I e —. L o e o o L T rr————————— N
P e 025 050 075 100 125 150 175
Disperse blue 7
p 1057 myz 359 = 283 100+ 1057 myz 359 > 255
100 2 161e+005 4.583e+004
%_ l |
- et
- —————— SRR PVARRLAR U AL AR S PV o
250 1000 1050 00 1150 1200 : : : : i -
Disperse red 11
Sperse ed 10866 vz 260 > 254 100~ 10.66 myz 269> 169
100 4.702e+004 2.788e+004
% %1
- e !ﬁﬁerln [ . T T T min
9.50 1000 1050 1100 1150 950 10.00 1050 11.00 1.5
Disperse orange 3 10.90 s 243> 9
10.90 myz 2432122 1004 1308e+005
100 2.175e+006
% %
[ - L L T - min - ————— T min
10.00 10.50 11.00 11.50 10.00 10.50 11.00 11.50
Disperse brown 1 335 151
Sperse brow 11.06 mz 4332197 100+ 11.08 m/7 434 > 153
100 51954005 3743+005
% ‘ %]
a | L o e e e e T == min
bl T T T T T T min
9.00 10.00 11.00 12.00 g0 10.00 11.00 12,00

© IR RREE R MELE R ZMRMETE
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&I - SIREAREE R AMEERRENEEEPRNLODRELSEG/MMZ E—REZEMRMFHZA

MLt
e NEFEEEESHT
s BE N1 s géﬂ ’ ’ ! i
(hg/mL) (ne/e) SNTS/N2 S/NTSN2SNTSN2SNISN2SNI SN2
Al
Sulfanilicacid 10 405 133 200 312 227 202 232 292 262 322 232 303 191
Disperse blue 7 0.1 204 39 2 163 42 173 67 150 54 145 44 146 51
Dispersered 11 005 25 37 01 29 22 34 33 23 38 20 42 24 31

Disperse orange 3 0.1 1,093 109 2 696

14 589 13 889 13 689 12 698 14
18 41 21 43 22 40 21 44 18

B 7

Disperse brown 1 0.1 331 269 2 39
Sulfanilic acid 10 405 133 200 205
Disperse blue 7 0.1 204 39 2 165
Disperse red 11 0.05 18 13 0.1 5

Disperse orange 3 0.1 16,443 634 2 418

98 228 88 285 97 257 103 278 98
38 214 50 205 56 176 44 235 46

13 324 12 405 11 450 12 471 12
48 38 42 35 35 43 55 42 53

Disperse brown 1 0.1 640 705 2 39
Sulfanilic acid 10 405 133 200 128
Disperse blue 7 0.1 204 39 2 417
Disperse red 11 0.05 25 37 0.1 30
Disperse orange 3 0.1 1,093 109 2 1,269
Disperse brown 1 0.1 640 705 2 801

604 510 416 630 446

123 128 140 124 127 120 94 121 125

91 542 119 433 115 531 142 506 121
11 27 14 38 22 37 21 46 25
28 1,006 25 813 21 830 23 975 28
717 2,303 550 791

HURHE] ~ BB R B Bl BRI 22 B AR AL
R B R BT R B R A - REREER
22 BRSPS TEAE FH B2 T 1l o0 2 W R R T
T IR R SSIUETIL3 T ZE AR AL - IR
IAHE PR LODIREE 2 ST I AL B2 Rl ol o 1R e
mn > FHKRTIR GER B R RO B R AT - AR
BRI AN R B S ISR M8 it 2 ¥ B B e B {1
FRUER R RRTE N £ 017881 - EAHSHEE 54
FESF A HE IR T R E 1) - FR5IH

B RSB S AT FEE I H RIFRE—
P o

ARFZEFFHLC-MS/MSEETALKE S 578
BRI R oy 2 E R T ST E R
SZR R ALK S AT LT RO B B RGHE R 5T
T B [T o [ K PR 2 8 AR R T s A e A 2 m ]
RElE o FTERTLAY LT S RAE A R R 2 B2
ZFEERL - BRI R ER
i » BT E BAFRIsE e - ATER L
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A [ BEAR Y Bl 5

AR NEEEEE T
RIRY IR ion {?SDD : 2 ’ ! >
(ng/mL) RT ratio IR ion ion ion T ion ion
(ng/g) ratio ratio ratio ratio ratio
e
Sulfanilic acid 10 0.91 0.291 200 0.91 0312 0.91 0.305 0.91 0.323 0.91 0.305 0.91 0.298
Disperse blue 7 0.1 10.57 0225 2 10.57 0.221 10.57 0.220 10.57 0.233 10.56 0.236 10.57 0.213
Disperse red 11 0.05 10.63 0.584 0.1 10.64 0.622 10.65 0.622 10.64 0.647 10.65 0.655 10.65 0.636
Disperse orange3 0.1 10.90 0.063 2 10.90 0.058 10.91 0.064 10.90 0.066 10.90 0.063 10.91 0.064
Disperse brown 1 0.1 11.06 0.760 2 11.05 0.673 11.05 0.745 11.05 0.735 11.05 0.683 11.05 0.768
B
Sulfanilic acid 10 0.91 0.291 200 0.91 0.277 091 0.255 0.91 0.262 0.91 0.293 0.91 0.283
Disperse blue 7 0.1 10.57 0225 2 10.57 0.221 10.57 0.222 10.57 0.241 10.57 0.232 10.57 0.234
Disperse red 11 0.05 10.66 0.561 0.1 10.65 0.585 10.66 0.617 10.65 0.492 10.65 0.664 10.66 0.498
Disperse orange 3 0.1 1090 0.063 2 10.90 0.065 10.90 0.067 10.90 0.063 10.90 0.061 10.90 0.063
Disperse brown 1 0.1 11.07 0340 2 11.07 0.336 11.07 0.345 11.07 0.334 11.07 0.316 11.07 0.321
B
Sulfanilic acid 10 091 0.291 200 0.92 0.268 0.92 0.264 0.92 0.289 0.91 0.284 0.91 0.266
Disperse blue 7 0.1 10.57 0225 2 10.57 0.228 10.57 0.220 10.57 0.227 10.57 0.221 10.57 0.244
Disperse red 11 0.05 10.63 0.584 0.1 10.63 0.519 10.63 0.578 10.63 0.528 10.63 0.584 10.63 0.546
Disperse orange3 0.1 1090 0.063 2 10.90 0.059 10.90 0.063 10.90 0.064 10.90 0.056 10.90 0.064
Disperse brown 1 0.1 11.07 0340 2 11.07 0.340 11.07 0.340 11.07 0.334 11.07 0.324 11.07 0.328
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Establishment of an Analytical Method for Prohibited
Hair Dye Ingredients in Cosmetics

CHIUNG-WEN CHANG, SHIN-HAO CHEN, CHIU-YU HUANG,
SHU-FANG TENG, YA-MIN KAO, MEI-CHIH LIN AND SU-HSIANG TSENG

Division of Research & Analysis, TFDA, MOHW

ABSTRACT

The Ministry of Health and Welfare in Taiwan announced amendments to the “List of Ingredients
Prohibited in Cosmetic Products” in 2021 and 2022, adding several ingredients prohibited for hair dyeing
purposes. In order to ensure user safety, and the completeness of analytical methods of cosmetics, a liquid
chromatography-tandem mass spectrometry (LC-MS/MS) method was developed for the determination
of five banned hair dye ingredients in cosmetics. Employing electrospray ionization (ESI) coupled with
multiple reaction monitoring (MRM) mode, and utilizing ACQUITY UPLC HSS T3 (1.8 um, 2.1 x 100
mm) as the analytical column, the method was used to detect the presence of sulfanilic acid, disperse
brown 1, disperse orange 3, disperse red 11, and disperse blue 7 in hair dye cosmetic products. Methanol
was used as the extraction solvent, along with a gradient elution composed of a 10 mM ammonium
formate aqueous solution (pH 8) and a solution of methanol: acetonitrile (1:1, v/v) as the mobile phase
with a total analysis time of 15 minutes to achieve optimal analytical results. Furthermore, matrix spiking
tests were conducted to evaluate the detection limits and specificity of the method on three types of hair
dye products with the formulation forms of powder, liquid, and cream. The results showed that there
was no interference from different types of matrix, and the method exhibited good discrimination and
repeatability for each analyte in terms of retention time, relative ion intensity and signal-to-noise ratio
(S/N > 3). The detection limits of disperse brown 1, disperse orange 3, and disperse blue 7 were 2 ug/g,
and those of disperse red 11 and sulfanilic acid were 0.1 pg/g and 200 pg/g, respectively. The established
testing method will be published for public use.

Key words: cosmetics, banned hair dyes, LC-MS/MS



