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{EREoh PR B R D e85 R 2 BT

TRIX MRIz% wHKHW BEFS wTE KEE YiH

AR R S E T T e b el

W B

IR 97 VA AR & Hr 9 T %% (Liquid Chromatography/Tandem Mass Spectrometry,
LC-MS/MS)# s Aty o0 F 578 = 5 Bl i o 2 w5 o7 ik > AR 8 R % af ok
(Electrospray lonization, ESI)#% Bt % % & J& 18 2] £ X, (Multiple Reaction Monitoring,
MRM) » 3£ ¥ACortecs UPLC C18" (1.6 um, 2.1 X 100 mm)tE & & 47 & 4% » dripl Ak &
¥ 2-Chloro-6-ethylamino-4-nitrophenol * HC violet No.2 + Hydroxybenzomorpholine
4-Nitrophenyl aminoethylurea &% 6-Methoxy-2-methylamino-3- aminopyridine hydrochloride
ESTARS o FFR T IAE0.1%I0H B Z50% F ﬂﬁmwf?z AR B ﬁ-éﬁ%LC-MS/MS
S 0 PApH 3.52.10 mM F BR 4% /R A T BE @ CRE(1 ¢ 1, vIV)IRigE L4 B o it
FTih % i?“l’%% AT RE I & 155 4% 0 Bp T 44 E’&%‘h\ﬁf‘*ﬁﬂt 7 VAT AR A’E’E—ZEUM’F%
KR ATy kR B RBTHRE Kﬁuﬁﬂ@%iﬁ #T# 0 A RIFE 1M - HC violet
N0.2 Hydroxybenzomorpholine Z 4-Nitrophenyl aminoethylurea & & # [k %2 ng/
g * 2-Chloro-6-ethylamino-4-nitrophenol & 6-Methoxy-2-methylamino-3-aminopyridine
hydrochloride & & 4% [k 8] %4 ng/g » AT #l 58 R 4 A% & 4% 48 Bl 14 # (Correlation
coefficient, r)# 7 i£0.9968 4 L » 3 w4 F 4548822 102 T% 4% R AREIG
13.5% » #8F J5 ik LA ROIF X REAE L BAFH L o A4k B R R

Eok R E i ATRRAE 0 &
RET ATy AT A A8 B E iR o RARAS A BRI R ik BERSF L
e
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RABEER Lk - SREEE

[l

Al

BE & I 1 e 17 B B B 2 e A 1 4 T 5
2 KRR REELEREBEENR « BK%
5 REE T B R Eﬁ?@bﬁj\?ﬁ‘?ﬁﬁ
& o REERIEE S S LM RIEEE
ﬁ?ﬁ%%mﬂfﬁﬁf&ﬁ?ﬂﬁ%ﬁx@7@&76\?\%3@ ’
53 B R BT I 4 (temporary » #JAVEBES-127K)
Ik A M (semipermanent » FATTE BE247K) KK
M (permanent » EE R HH 52" o H Ak

TRAE BT R

I:IE IJ-\

MR AR AN B LB R IR R AL RS2

M7k AN S E2 R R AL PR S 52 R - BB 5

S i B G AUFUA B Rl &SR g Rl
TERZHEND FAa T A Rk - IR RGE e A - i
HI3F7H 1 b & B GV 5 - kR
EHiRTEERERIHE - RN T RE R
ERE AR S 4408 R o FIRR IR 5 @ rh e S2 pk
53 ERA LRSS B IR G , O
M DA AR Ry T B2 A A ETTARE - HAK
ALt RIREALIEE A D HIR T E IR & - AT
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&—  SIRRERBIN D 2 BEABNREREIZLE

2% INCI% CAS No. %E%?E/ [iRSS i @Eﬁ

1 2-Chloro-6-ethylamino-4-  131657-78-8 (a)&E bMEHEZAE M (a) 1.5% 216.62
nitrophenol OIEELIEREZE M (b) 3%

2 HC violet No.2 104226-19-9 FEEALIEREZEMS 2% 299.32

3 Hydroxybenzomorpholine  26021-57-8 &ALk YLE2m 1% 151.16

4 4-Nitrophenyl 27080-42-8 ()& LMEEEZEN  (a) 0.25% 22422

aminoethylurea

5 6-Methoxy-2-
methylamino-3-
aminopyridine hydrochloride

(b)IEE[LIEGELEM (b) 0.5%

90817-34-8/ (a)EfLIEYEZE N,
83732-72-3" (b)IELE L IE LB i

(a) 0.68% (DAfree basezt) 1% (DL 226.10
dihydrochloride&T)

(b) 0.68% (Dhfree basezt) 1% (LA
dihydrochloridesT)

AT AR

DA A g A a0 e i 22 Y e B 2 (DA T e e
B MRS E A o A B AR,
T AT UG R R s 0 i 2B M R R 0
PRSI E R R FEARAT - AL f52-Chloro-
6-ethylamino-4-nitrophenol » HC violet No.2 »
Hydroxybenzomorpholine * 4-Nitrophenyl
aminoethylurea & 6-Methoxy-2-methylamino-3-
aminopyridine hydrochloride 55X 5 73 (F8—) °
H B QB b L EE A A R
HAR REER 7 R R g - ks T B
Al DEEEEAMLE T - W3R " REHSGE
BFe AR EREIC DN T LY B—HEADR " RE
ko DMBRESLAE - WEETE T B A LR
0e ) OB o s RS LR E T A R B Food
and Drugs Act (FDA) & Cosmetic Regulations
(CR) » iiZ]H " Cosmetic Ingredient Hotlist:
Prohibited and Restricted Ingredients ; © » #2§&
A B BB AR T & iR AR A i 2 P AR P
TR 2 2=/ » (B F i o0 (I S 722 52 S5 38 3
R g - SRR BE I RTETT BERG TG (patch
test) « T F B EL B B Ry 5 AH A - 4K
AT IRERUE - WS TR
DERRGIE o RERT s S b R
FEEALMEREZ A Ml R T e PR AR - A

RFFEsHGLEL R ST < R E - PR BB B 94
ﬁ o

e TR R aEh sy - IR e R
F9 3-8t 05 325 25 DL R0 HE g b i 15 i Ot —
H 8 fE 51 % I 25 (High-Performance Liquid
Chromatography coupled to a Diode Array
Detector, HPLC-DAD)HJ53H7 /i £® - {H1E
AN R G2 e i B IR P RE AL LE2 e il
RUBR N2 fE G2 Bk o S AR - & B A e
LT IEEE DU B - R IR RE - 3T
B AR 2 DS 152 11 B 2 0 (R O VRAH AT R
& 3% (Liquid Chromatography/Tandem Mass
Spectrometry, LC-MS/MS)/3#7” » (&l
A RANEI « ARFFERFHLC-MS/MSTERCE
TR B R B AL S R STE LS R o7 < b B
T LA RS sl Uk #E A

MFERTTE

— ~ IR

ENGIE I AN =DNE R TN S S ES
SEMRMT R RS (B B2 A A -

= bR E KM
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() #EH, : 2-Chloro-6-ethylamino-
4-nitrophenol » HC violet No.2 &
4-Nitrophenyl aminoethylureas
B HE#EL(LGC, Germany)
Hydroxybenzomorpholine &2 6-Methoxy-2-
methylamino-3-aminopyridine hydrochloride
SEH R FAZEHE (TRC, Canada) °

(AP R AR« B #(Ammonium acetate)
BRI E L (Sigma-Aldrich, USA) ; &
7K(Ammonium hydroxide, 25%) 5 H
B (Formic acid, 100%)¥) 5% F 'S 3 ik
(Honeywell, Germany) ; FAf5(Methanol) 5z
L& (Acetonitrile) R FILCH (J.T. Baker,
USA) °

SEsff © 10 mLE20 mLA =N 5 3 mLAH
11 B 85 (Terumo, Taiwan) ; PTFE$} (&
HIEEERE25 mm - FLEE0.22 um)
(Waters, USA) : [EHE(ACQUITY BEH
Shield RP 18 » 1.7 um » Af&2.1 X 100
mm *» CORTECS UPLC C18" > 1.6 pm >
2.1 X 100 mm},ACQUITY UPLC HSS
T3 > 1.8 um » AfE2.1 X 100 mm) - HEH
Waters/\ 7] (Waters, USA) °

= RBEARE

()& AH g At BRI E 7 78 (Waters ACQUITY
UPLC K Waters Xevo TQ-S micro Detector,
Waters, USA) °

()& FEE R AT ECEE (MassLynx 4.2 SCN
989, Waters, USA) °

E)fli/k BL5E B (Milli-Q SP Advantage A10
System, Millipore, USA) °

() fiE R & 25 (Vortex Mixer Genie 2,
Scientific Industries, USA) °

(B E I iz % 2 (Ultrasonic cleaner GTD30,
BIERIEE - 21 -

9~ 7375

()R A
1. 50%FFESA TR
Y FA B B 2R -7k DAL = 1(v/v) ELBTR
/;j o
2. F0.1% TR M 2 50% FFBEA R
EUPTEEMEE 1 g » PAS0% FH B A i VA o
[%1,000 mL » HE/EZEEUATE -
(RS ENAR AR 2 Fr s
1. BEIHA A
TEH A 8 $#0.63 g - DLEBE T /KIS TA
fRER1,000 mL - DL EOK R
FriEpHIE @ AR EEE - TR AEE
B ENTRTATRA °
2. BEIMEETEB
YRR FEEE Z 5001 2 1 (viv) LB S
AR UE R R - B R L 1 7% B AR VA W
B o
ENEUEA TR 2 Bl
HY2-Chloro-6-ethylamino-4-nitrophenol %5
Tl S AR AR R T 254910 mg > FEHETRE -
53 HIEAE 0.1 % TUEE MR 2 50% F R A TR v
fRGEA 210 mL -+ (ER R » 1278
BTTF - AU B SRR S - DA
£0.1%PTEE I 2 50% A ESATRFEZE 10
ng/mL » (EFRRHEVATR -
(o) iR Fic 4
BHREERE S - HURI0.5 g HEHERE » A
Z0.1%PTEEINE 2 50% F A T8 mL
DI E I IR #3078 - FHLLE0.1% 1M
BR.Z50% FERE TR EARZE10 mL » &R
R HEERR -
(B)LC-MS/MS iz { b E e
1. AR AT AT 6 O
J& #7 & #F 5 Cortecs UPLC C187(1.6
pum - AfE2.1 mm X 100 mm) * FZEHE
Fo10 mMH &84 75 R (pH. 3.5) B I -
ZHEQ + 1, vV TR T RE A
2 JiE 0.3 mL/min 7 AE 3.0
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BmEEYIIT SRR
&~ LC-MS/MSZ B2 ENtEHEE IR &1

FEF [ (min) A (%) B (%)

00— 1.0 98 — 98 2> 2
1.0 — 3.0 98 — 95 2> 5
3.0 > 4.0 95 — 90 510
40 > 85 90 — 20 10 — 80
8.5 — 10.0 20— 5 80 — 95
10.0 — 12.5 5> 5 95 — 95
12.5 — 13.0 5— 98 95 —> 2
13.0 — 15.0 98 — 98 2> 2

ul - ERERER307TC -
2. BB R IT 2

DLUEE e B 5 B 22 B S B (R TS =0
TT{EH - FEAE EE R (Capillary Voltage)
F52.85 kV » BT U5 (Ion Source
Temperature) 5 150°C » VA B HOGE &

FtH

filf 2 & & 5 26 B S (A =X (Multiple
Reaction Monitoring, MRM)f& = {5 [ 2
HEERE= .

(OB KA BHNE

TR e B U R RAR VA3 ul - 3 HE
AAHRE AT SR E R R D IRATI () R
PREFT AT - mbie B AR A TP 15 B e
LR IR ~ IR TAT R e 2 BRI HE (S AR
TR - UK TR B R
Hita e 2 B2 R S (%)

¥ = =) V
e 5 B R 08) =

C : HIRERT ORISR h S R RZ

x 10

IR (ug/mL)

V iR E A Z #EfE(mL)

M : BURArin i 2 & (g)

ET o R T T T O T
2 I ETREAR T 15(= 100%) » 252 R

(Desolvation Temperature)£5500°C ° T
T 55 B SRS U R Flow R = Py
PR IILE(Cone Cas Flow Rate) BT AE ) AR
530 L/hr » 7B ST E (Desolvation 50 20
Gas Flow Rate)j%650 L/hr » flf 53 i >20-50 + 25
(Collision Gas)RE R * &1 B >10-20 + 30
TAUBER - (FHEE T3 SERRHEFEIRE K <10 + 50
&= - BIEREHE R ZMRMTAIZ 8
BTt
y Her{t RT LSRR fEEE
o B T B i
B%4 B (min) HEEEE T > EYBET V) (eV)
(m/z)
. . . 215 > 186" 16
2-Chloro-6-ethylamino-4-nitrophenol ESI 8.84 215> 156 2 2
. ‘ 300 > 224° 26
HC violet No.2 ESI 6.58 300 > 234 12 16
. ‘ 152> 97° 22
Hydroxybenzomorpholine ESI 5.63 152> 82 18 24
. . " 225> 165" 14
4-Nitrophenyl aminoethylurea ESI 6.74 275> 119 10 24
. . > ‘ 154 > 139° 14
6-Methoxy-2-methylamino-3-aminopyridine ESI 4.00 154> 55 10 )3

 EERETE
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(B)5E % (Matrix Effect)gF (G
EBWEZTRET - 5 BILL T A7 TR
=R
1. EEUE R
H710 pg/mLZ REEVEWE » DLE0.1%%1
SRR 2 50% HH i VA REE 17 e e P 2
FRANENRE Z VAT » SR i R
BN - BHE ARG T SR R
B ARETRE)ET ST o BRSTER S
I G TEEL ] E 2 R - BRI
ik e

2. EB VU A

W EREEMERA T E AR
B AN INE STRGLSE B S T
W SRR RENRUFTR
AT SR B E R - KT (E)
HELT T BRSTERL 53 2 197 I [P 1 AL 35
JEZIRE - BUFRE LR -

3. EERERE

BB EREE T A DM gh R & Rl R
EEU i &R 2 RERETE - Az
T

EHIEC) :[( HEERERZHE

R R

)*I]XIOO%

AWt 2FBNE S mmE B E

=V~ SIRREH RN ) B EERT

I %2 #H # (European Official Cosmetics Control
Laboratories, OCCLs) [z £ 2 Z g b 1% 2 HESK
FE  BITHESGRERA T
()22 B AT
DA g8 L E AR Bz 22 F i
Mt 8 BT B B 22 R REETT 4 BT EL
¥ HERIZE PR IR -
TR E A
53 B SR 30t 22 A o R T AT S TE R - R
B2 22 A BRIY ()T R AR
B HEARAHE T R E R EE TR
- DLEEHE AT ER RS EMEEF RS
RES IERER I A RR I Y 43 -
E)E misREES
ARt 2 22 AR AL TE R AN T 2 B 58 A
PR - I — R YA FHRE Z fR R A
T WHETSEERNINGE - AR -~ (i
TThe R - I AREE T R E S
HELTRRH o BLATIHIG e 2 AR E T
HEIE E(Signal-to-noise ratio, S/N) » ilfizt
RSE BRI RS TR g2
TR R~ AHEEETom i R AR L - {RAT
B2 T ES B REREREZE
EHEFHS/N > 10 BB R 2 EMERET 5
S/N > 3 » HMRMJE Tl FEIE 5 i ~
RIS AH R H AR Bl o e e i [
W Z i BN INR B R 52 & &R

it R EALRRER %A
oY i [ ¥ o
o omiy AR mmree S

2-Chloro-6-ethylamino-4-nitrophenol 0.2-2.5 y =315550x + 32973 0.9989 y=293608x + 43386 0.9978 -6.95

HC violet No.2
Hydroxybenzomorpholine
4-Nitrophenyl aminoethylurea

6-Methoxy-2-methylamino-3-
aminopyridine

0.2-2.5 y=48813x + 743.5

0.1-2.5 y=165848x + 5185.2 0.9999 y=191849x +261.06 0.9999 15.68
0.1-2.5 y=24562x +59.697 0.9995 y=21518x+651.58 0.9999 -12.39
0.1-3.0 y=203569x + 38904 0.9968 y=140009x + 3700

0.9996 -31.22

0.9999 y=43792x +1276.5 0.9999 -10.29
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R EEYITE A

(Limit of Quantitation, LOQ) °
(s paal ok B P

N Z2 VR SN IR VAR » AR P S B 4K
o By T R R TE TR IR+ SIHLEE
BRI IIREE AN R LA © FRURATIL
PO~ (RN BET RS - R
k& &IE - FHESEERE3H@0=15)
AP E AR R 5 B 8 (Coefficient of
variation, CV) » PAFF(E A T7 15 2 MERE T K2
HEE -

7N FEE AR
HiTEREHEREEME RS - &

Y~ (o ZEERAE - RE e S TH S SR K
73 DAaHGtele ik L E R -

TR EE AR

— ~ IR ERELERET
TR Z AR
DleggZ  \FEFEeE % it
YLE2T 2 55 1715 (RA03D002.004) | 553
f 7R R A 2 S R T AT A T
HIE 5B ACQUITY BEH Shield RP

KA~ SIRRER R 2 FIHEULER « SRR AT MR

FtH

18 (1.7 um > A7E2.1 mm X 100 mm) » £
HLA 58 FH p H i B 8 R it = i R v
CORTECS UPLC C18" (1.6 um » Nf%2.1
mm X 100 mm) @ FIEFTE LN ZE
M B PR A ORI IE S - R
P EHVERLRE - BT IR S B
5 ACQUITY UPLC HSS T3 (1.8 um * A
2.1 mm X 100 mm) > A 3@ HEKIEZ
REENAR AT » 0 P AV B R 43 Bl 1 45
M E R - NGRS B LAE FHCORTECS
UPLC C18 g E AT 170 - (L&Y
TR T ARIEIE ~ AT R R R et -
CIZEHUAT < 2

ZERE TN 53 B LA EE ~ 50% FH B VS R e
E0. 1% MR 2 50% FH B 18 IR AT
HIZL - PL6-Methoxy-2-methylamino-3-
aminopyridine hydrochloride 5 {([&—) » 3
T2 A B AT 23 8P R B AGR » 1F
DURAER AL I i - T PAE B 7K HZ50%
BV TCETT 220U - SRR R T14U10
&5 > SHLARIN0.1%TTEE MR .2 50% H FE S
TEZEHF > 6-Methoxy-2-methylamino-3-
aminopyridine hydrochloride Z i J J& &
wE - BOEREE0.1% YT MR 2 50% B

5%

IR PR SRR EEmR

(ng/g) (%) (%) (ng/g)

2-Chloro-6-ethylamino-4-nitrophenol 4 100.9 13.41 4
20 94.3 12.34

HC violet No.2 2 89.5 12.71 2
4 97.5 4.46

Hydroxybenzomorpholine 2 95.8 13.50 2
4 85.4 0.53

4-Nitrophenyl aminoethylurea 2 91.9 7.11 2
4 99.9 4.18

6-Methoxy-2-methylamino-3-aminopyridine hydrochloride 4 82.2 6.07 4

20 102.7 0.53
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1 (@ ’ .
38
357 ‘
*" | i W'J
J ! | J .
ol A |'H'.IL'&!._| ﬂll ': Mgt kIIII‘Ii “Tll_. HrJ{ i }ﬂl‘?‘“‘b! 1“'311]’!". Ii V I I .
200 400 10,00 1200 1400
Tlme (mm)
"1 ®
) |
|
4 /||
| l-.
o Ny e 'I I\\“-‘-‘-r\'""" e A A O A PPt P i i gt bt P
200 ' 400 " .00 ' 10,00 ' 1200 ' 1400
Time (min)
100 (C) 3]!3 T L:;I_;Jg'e:%é
: |
0.5 ( |
o ,I.I.I - - | _ M y : I : ) I l
200 4.00 600 10.00 1200 14.00
Time (min)

[B— * 6-Methoxy-2-methylamino-3-aminopyridine hydrochloridetZ# 24 Rl LL(a) FRES  (b)50% FREE AR R
(c)E0.1%$IRIMAE 2 50% R E2A R F T RIABIZZELZ MRMETE

VB R ZEBUA T -

(SR B HpHIE {2 I
SOV TE H R B A pH(E MR 5 i 2 e
E2HI R 2 i 0 & T AE AR R pH{E
TERERR AN o PR o (LR B fHpH
B BoamYREREREFREE
HETT O HE - RSB0 mM 8 827

WAE R BB AHATRA - U653 B DLH R R
GoKFHE HpHIE BpH 3.5~ 6.25%8.0 » it
T ELER - SSREECHER - ZBB( 1, v/
V)BT E R BB © DL2-Chloro-6-
ethylamino-4-nitrophenol 55 JIl([&] —) - £ %
TEIRRET » TP R R A 5 TTE
FR I R AR RERY - R E - B
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8 81 215 > 186 (CE01)
1997 (a) 2 76e5

200 = 400 600 800 1000 1200

7.31 215 > 186 (CE01)
1007 (b) 6.80ed
=
0 L L B L B L L BRI N BLELES L TS L e
2.00 4.00 6.00 8.00 10.00 12.00
6.74 215 > 186 (CE01)
1007 (¢) 1.09€5
EE_
0 L o e e e e el 1) =
2.00 4.00 6.00 8.00 10.00 12.00

[B = - 2-Chloro-6-ethylamino-4-nitrophenol 73 Bl L T RIpH{EZ 10 MM BS S8 E B IS EIE B MAETTIEE
IR ZMRME#HTE () pH 3.5 * (b) pH 6.2&(c) pH 8.0
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JEkFE 5 2 R HERE I TE T » DRI # {8 pH 3.5
Z10 mMFRERES T E R BB BN ARTATRA -
fre LA ERES - ARTRFELL T ALRE S A
2.2 Wi 5 2 E)(RA03D006.005) | 22 fEgHT
A B 2 0. 1% EE ML EE 2 50% FH
VAR R 2 B > $RFHCORTECS UPLC C18°
EATEAEFEECPH 3.5:210 mM HH R #7775 13 Bl B

AEFZEFIFILC-MS/MSHETT /4T » DLETR
TEEEE B ST B E R T
&R R T b2 B A% DI= B
VOB FEMRMAE AT 947 » Je iR EE — B VYRR
FR(QI):EE—FF EHIBEEE T - [AZE L IOfifR
(Q2)iE AERETM R - &4 EY BT 1%
Fr o FRERSE = ER VUM (Q3)EEF iE Z FE VB

B2 ZHE( ¢ 1, vV BT AR R THEFTEE - DUE B E &P R R EE NS
2+ AT 155 S 5E B ST YL SRR B 3 2 T - Fl—mE(L R - S E R E AR R
B S S 2 8 SR FEVIREE T Ry e BT o RHER R Ry e M
AR Il F o B LA Y2 MRM 2 802 = T -
100 2-Chloro-6-ethylamino-4-nitrophenol 8.84 m/z215>186
S
U 1 T L 1 | LN I DAL DL AL LA DL B
2.00 4.00 6.00 8.00 10.00 12.00
100 HC violet No.2 m/z 300 > 224
+
0 B . 2 B i B B
2.00 4.00 6.00 8.00 10.00 12.00
100 Hydroxybenzomorpholine 5 g4 m/z 152> 97
. B B e B B B
2.00 4.00 6.00 8.00 10.00 12.00
100 4-Nitrophenyl aminoethylurea g 74 m/z 225> 165
ES
0 LN N B N L L L L L B L L DAL L WL L DAL B
2.00 4.00 6.00 8.00 10.00 12.00
00 402  0-Methoxy-2-methylamino-3- m/z 154> 139
aminopyridine
=]
0 LN N L L L I L B L L DL L WL L DAL B
2.00 4.00 6.00 8.00 10.00 12.00
Time (min)

B= - SIRREB MR ERZMRMETE
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DAt Jg A 6 £ i B R 2 BE T 04 - A1
MRMIERAEH] - AT RE SIS SL R e 73 e 7 e
(E=) -

= IR R A B RERT

STHAEZ R A R S IR AR - ST 3 51
R o HELT RN » B e e AR
wE o HAREEE RS - R
MR FR BT FE0.9968 LA | o FEAG I #E B 57t
53 RIERT AT A R R BRI & - T
IRERFTS 2 E SR REmrE - R ARER
IR » A B A% S B 53 2 AR M i
fA12.5-3065 -

RREEMEERME  BEXHEER
THENEE > WMESLLZERE  Kifsed
e iR 2 R R EE B IL A B 2 R
FFEEENEZIRE - FHEERE £ 20%
i Ry B U FENBH R - KRS 2 B RE
T 1A-31.22-15.68% (=) » HrH4-Nitrophenyl
aminoethylureay BH 282 FE 0 FE » il H &
B VCHC G AR T PR AR R B -

(PR

B A A © BT A
B EFRPIRE S © I AR
ZH PR ORI
VRIS T SRR A R - FRIRATIL IR
TR TR AT » IR
i 2 72 S T B R 2

% Hime e SRR L BT - BURAT
HEA RIFIIE 1 -

C)E BMRIRFF
AW SR DAL EE AL OB AR E - #2075

THREER oy < E BT % - DURER
EZE R TR > 10 R KEZENE
HEF$EHEREL > 3 - HMRMETEIRTIETE
TR AR T 5R e A A R N 2

RIRE R R R L E EMmIR - &5 RER
HC violet No.2 » Hydroxybenzomorpholine
K4-Nitrophenyl aminoethylurea,” & &= i
PR F52 pg/g » 1fi2-Chloro-6-ethylamino-4-
nitrophenol & 6-Methoxy-2-methylamino-3-
aminopyridine 2 & &R f4 pg/g °
EanEl R BB 8 1 5
PAZ2 AR SRR INS TR A 2 AR HE A - R
TR FE 73 B Fs LOQIURFE e 215 815 1% 2 LOQ
IR - BRI RAIRT - RINLOQIREZ
SRR ST 2 82.2-100.9% » SR E
F/NR13.50% 5 TR N2 65 BE5 5 LOQiR
J& 2 PR AT S TR 85.4-102.7% - %
SR/ N 12.34% » ATTEZEER R
HEMEIFSO0CCLs KB EEE IR 1152
TERICR L -
A~ hmEEMERMEZEHE
B R AR R R (11345 ) B A
WSS T BRI 5 2 R B K
H#12-Chloro-6-ethylamino-4-nitrophenol 5z
4-Nitrophenyl aminoethylurea$2TE % 53 15
FFA]EEE R » HC violet No.2 » 6-Methoxy-2-
methylamino-3-aminopyridine hydrochloride 5
Hydroxybenzomorpholine =3 TE Y 73 . 5 1] 55
AN BIR35R ~ 30815k » HE A S A3 HE
iy L RS VAR EFT I (e 2 ACSRH-H3)
A AW FEREL R sy L BRE ~ HFAFTRIRE
rhiSEE i ZBAE - B E LRI
ERE NIRRT G B ARWFE R L G52 R
rn(BE FRUAES1-S11) - (ER ks PR HIE -
140 T SLEL T fii i 558 P TR A SR A 2
7N o i RN 1 3PREE Al P SR ARAT o MEH
f g A HE R ZHC violet No.2% 47 ([&PY)
EuxR A RALETRE SR -
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Establishment of the Analytical Method for Hair Dyes
in Cosmetics

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

Division of Research & Analysis, TFDA, MOHW

ABSTRACT

This study develops a quantitative analytical method for the detection of five hair dye ingredients
in cosmetic products using liquid chromatography-tandem mass spectrometry (LC-MS/MS). The method
utilizes electrospray ionization (ESI) coupled with multiple reaction monitoring (MRM), employing a
Cortecs UPLC C18" column (1.6 pm, 2.1 x 100 mm) for chromatographic separation. The five target
compounds include 2-chloro-6-ethylamino-4-nitrophenol, HC violet No.2, hydroxybenzomorpholine,
4-nitrophenyl aminoethylurea, and 6-methoxy-2-methylamino-3-aminopyridine hydrochloride could be
analyzed by the method. Samples were extracted with 50% methanol solution containing 0.1% ascorbic
acid prior to LC-MS/MS analysis. Gradient elution was performed using 10 mM ammonium formate
aqueous solution at pH 3.5 and methanol: acetonitrile (1:1, v/v) solution, with a chromatographic run time
of 15 minutes, yielding good analytical results. The method was validated using commercially available
hair dye products as matrices, and the results showed no interference from added standards, demonstrating
good specificity. The limits of quantification (LOQs) for HC violet No. 2, hydroxybenzomorpholine, and
4-nitrophenyl aminoethylurea were 2 pg/g, while the LOQs for 2-chloro-6-ethylamino-4-nitrophenol and
6-methoxy-2-methylamino-3-aminopyridine hydrochloride were 4 pg/g. The correlation coefficients (r)
for the calibration curves of these five compounds exceeded 0.9968. Average recovery rates ranged from
82.2% to 102.7%, and the coefficients of variation were all below 13.5%, indicating good accuracy and
precision. A total of 14 hair dye products were evaluated, and the results demonstrated that the established
method is applicable for the analysis of related products. In the future, this established testing method will

be announced for reference and used by relevant parties.

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





