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HES HREF JR

AR R S E T T e b el

W B

ARHF R AR A M A8 B A Y sE 4% (Liquid Chromatograph/tandem Mass
Spectrometer, LC-MS/MS)#£ 52 — ff] B ~ Mk 6y ik » T B BE A7 4Lde &b F Acid blue
62 FI3AEF - IR L0.1%RAKRZ =R Fhe © FERQ: 8, vIV)ERFIR » &ABFH
R0 TR - IR IR + IALC-MS/MSIE/T 247 © 4 I ACQUITY BEH
Shicld RP 188 47 4 4 » 4% 8 10 mM T BR 4% 50 & T 8% © CHE(L: 1, viv)ii ik 2 %5
By AR EATAR LI 3 5 AR JR 35 df ik (Electrospray lonization, ESI) » #6¢ % & R &/
A8 X, (Multiple Reaction Monitoring, MRM) » TT A 15048 5C R 047 © A2 a5 5K
B AR AR S IR (R A& R 2 o M 6, 1B A e R JE A 20.2-50 pglg) » iEATIREE3ASE
MZ B FE R L PR 487.7-113.2% » % RAEG [#A9.4% - KRH X 8T
58 SR AP ) HE N N9.54% o AR BR Ty ik T R A LT AR & e X BR 0 PABEARTE
R

RABEE | RABETERBEREE - (EHER B8R

175

jll[

Al

BRI EEEN A G - 6k
HEmEARSD - GRHRER  EHARE
i~ B BR - SRS EERESL T o fLRESD
BRI E N GEHEAES S > ERED
Rt ARG ~ 189 BHEEEERERE O
AR - CREEES - HS5EH10,000
EAPREL et e yed (o=t TR A - W
AR LA  2RIR - BRE - VAR R ERTE
{7338 - ARIAIR L n] 73 o BRURH(Pigment) K 5
Fi(Dye) » BEF— 2 N E TR IS L2
B (EFE0EERE - FIRRINRIER
o B REMTEMMT o I E R L
B - AHREAR R BER T - JeRHRIE

VAR AT 3 Ry /K VA T S BOHVA T S8t A
YR &AL EY) - FEANEAGE
HE AP ARSRREREE - @RS
FEARIEEE L FE (Colour Index, CFf#R5E
T2 FH 7 {1 B i L 2 BR R R 60 A RO XS -
FAFALE Y EY « RIBRELIE S A2
B FIE bR ERRE R - HE
LRE AT P RS B3R B 0 S B P - 5518
s A e {LHE 5 A] {5 A (Colorants allowed in all
cosmetic products) ; £52%H : [RA R IEHEEIRES
JE & 2 AL HE R (Colorants allowed in all cosmetic
products except those intended to be applied in
the vicinity of the eyes) ; 553%8 : [RFRIERE
filEZEE 2 AL FE L (Colorants allowed exclusively

in cosmetic products intended not to come into
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contact with the mucous membrances) ; &4
B R AR AN £ Z (LR (Colorants
allowed exclusively in cosmetic products intended
to come into contact only briefly with the skin) °
L1520 EFY - SHEF19TE S - TEA
BB H F =gl 2 K —{EE %
i B G N 5 B ARG 2 G R E N E
ETHRHZHE - Rt A B -

R B R RE S o e AR
Al e AL S E S (T R g ) P B LR
ORI - CRERESE REY RS B
FREARGIEFESIHEAR B % - I
DB EEEMEL - 1VERER R EE
Vg EE TR 0 DlAcid blue 62 13IHEE R H

&x—  1I3RBR AR EREE MR E

EHBEHS - BEOEHEBRA - SR
AR — < KWFFRIZEERF - B 127HFRIEH
RERE] TALBE S R R L N
R {bHE A Y B3R B ST - S5 Pigment red
53 (CI 15585)HIl sk A B R {LHE Atk B b o —
(Regulation (EC) No 1223/2009 Annex IT).Z {LAE
an A (R P ESIRE - R AR
B A4 SR R AL R B R A E e & H %
BRI RS < BB G = - BN
REZRISERRS - D@ AR -
SEEEUE A BB 1988819924 3¢
BN G AN = TR N o kol IR G i
AR T HELT 5 -

b EEREREEELTEEHSEE

{5 & ]
1 2 3 4
e n Color Index .
I N , |
A Number Al B IRMRIEE  IRFRIE REREE  RTRE
SRR ARHREE PRERRLIE  TIENMEE
F ZAvkis 2 bkER {ERE
1 C162045  Acid blue 62 o
2 CI42520  Basic violet 2 (] [R5 ppm
3 CI 12700  Disperse yellow 16 o
ENGEdE )RS
4 CI11920  Food orange 3 o 52 Pl
ENGEEdE )RS
5 CI12010  Solventred 3 o 52 P,
6 CI 15585 Pigment red 53"
) ENGEdiE )RS
7 CI 15800  Pigment red 64 o 52 P (LA
8 C142080  Acid blue 7 o
9 C145220  Acid red 50 o
10 CI 40215 Direct orange 39 [
ENCREIRENZS
12 CI44090  Food green 4 [ )
TR 3
13 CI145380  Solvent red 43 o 52 P (L4

* Pigment red 53 (CT 15585) AU G BICE (LA S H BT #% — (Regulation (EC) No 1223/2009 Annex 2P E5FEH -
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F o W BERZESN T ERE —RBE -
W ERFRY LML T OB AlF
FRBAH AT (6 R OO — e Fe 5 e HI 6 (Liquid
Chromatograph-Photodiode Array Detector,
LC-PAD)METT /347 « YurtBEfE S84 R &
A ROEERA IR - B 2% 5 R K
T LY - DR LN - HEEEME
A8 FHEBERRA - B E S DA
LC-PDAIRIIF R B Aifi#E o A A AHE AT 55 B
'H #8175 (Liquid Chromatography/tandem Mass
Spectrometry, LC-MS/MS)HII A £2 = o3 H &2 14
Fe g DLZE R E R I (Multiple Reaction
Monitoring, MRM)IE =, - ELA7 /= 88 A% il e 42
Y - FTHERREE T - R SR - B
Akt Rl Tk - REFRTELM T
MR BT, & T ek IR &
FZwbpik ) F2RARAEE T R E R
ot i T - 2 hE 5038 K 13
AL B R 2y - AWFFE13IEEFRIR
e LiRZ 2R A bt g R ETT IR - TR
AEASE - XESR B E R T 5
e TR BTk L B IE -

WSSt AR E AT B R E R 2 2 8
TR > ARIRE R EE - 7R E Bl
PR~ B R B AR 1 S T RS R B A
T T R OR E R ORE R T R I R A
2 A AR Acid blue 625 13TE(LAE L E1 3R
gy o

MFERTTE

—  iREERIR
At Feta e AR RN B R 2B 8 R
(LA tkoft -
= AEREESRM
(e
1. S A E

Acid blue 62 ~ Basic violet 2 » Disperse
yellow 16 » Food orange 3 » Solvent
red 3  Pigment red 64 ~ Acid blue 7k
Direct orange 395 ¥ i AR %E L (BOC
Sciences, USA) ; Pigment red 53 » Acid
red 50 * Food blue 5K Food green 455
SR A7 i (Sigma-Aldrich, USA) ;
Solvent red 43 (Pure Chemistry Scientific,
USA) ©
2. A EE AT
A% #% (Ammonium acetate) B
LC-MS#ff(Sigma-Aldrich, USA) ; &
7K(Ammonium hydroxide, 25%) ; H
(Methanol) + Zfi5(Acetonitrile) &z %
FALE(Dichloromethane) » ¥ FILCHK
(Merck, Germany) °
) E Bt

3 mL#EE£1 5 (Terumo, Taiwan) ; PTFE
SR (E 13 mm » FLIES0.2
um)(PALL, USA)

= fReRHKE

() A BT BR B 3 (Waters Xevo TQ-S
micro Detector, Waters, USA) °

(VB REERLZ 5 BT #E (MassLynx 4.2 SCN
989, Waters, USA)

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

(o) 52 8 1B 5 %% (Vortex Genie 2, Scientific
Industries, USA) °

BEE
(L= I NSl ot
AR $£0.63 g » DAEBET /KIS TRA
#7%1,000 mL - FEE R TE - BUERHLE
BEIFHAR -
(CFERA R 2 7R Y
UK (25%) 4 mL » DAFEE © & HHE(S:
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2, VIV)TEZF 21,000 mL » FEALE0.1%% & BENESEIRR G

KZHEE © Z&EES: 2, viv)IBT - Time (min) A (%) B (%)
CENFHEET 2 Bl 0— 3 95 —75 5 — 25
HlAcid blue 6255 %fIE FARHE 7254710 3> 7 75 —30 25 — 70
mg * FEWERE » 735 DARE B TR A fg il 78 30 > 0 70 — 100
EARZE10 mL » ERIFERT » 12w 8 —12 0—>0 100 — 100
17 - R EUE S SRR R G - DAFE 12 =125 0 —95 100 — 5
HUAwRE - EFERMEVETR - 125 =15 95 =95 5 > 5
(o) k6% 2 i A: 10 mMFFRSZVATR » B: HIEE © Z06(1: 1, viv)IBTR
iR s - BT g - fEHERE - A
ZEHVA W15 mL - DA R 823047 6 1, vIV)IETET R ER(ER D) E R
FHLLZEEE R E A 220 mL - A8 IR 0.3 mL/min ; £ AER2 uL ; EFIRER
e - HEERRR - 30C - BB HMEE - DIEBEIFEE
(R & & & HE (Electrospray lonization, ESI)f& % & [
st 2 b R S A AE VA TR 252 pl > 43 Rl {EHEE T TE - Bl E BB A (Capillary
AT R BVEREET - K N YIREEE Voltage) £52.90 kV » EtF-J5(Ion Source)ii
1T304 A TR B A R VAR P 15 R e 2 FER150°C » VA BEE TR (Desolvation
T L I 25 B IS T IS Y A S B T P P 8 Temperature) 5 500°C » S Hf 58 B8 i 2K
Az MR THE R KRR 32k (Cone Gas Flow Rate) 30 L/hr » /A BEFEERL
i EE(ug/e) ¢ i (Desolvation Gas Flow) 5650 L/hr » fill
B (2 2 4 S B (ngfe) = S0 Y %%n‘&:&%(cmnsion G?s)%ﬁ% °
C: EMMHM%W%;;?;@%\%ﬁZ OEMER AR
T - Wz Vs B - REE PR IR AR
gl 0.2-50 el (Wb I IE 2 RS R
v RIERGIE S Z B RN - (AT T B«
M: AR EEE AR & R - REBSEREE R
= ¢ AAHE TSR R T AR R THIEIER BB RARE(CV%) » DAEP A
THZBRERIERT R 100%) TR 5T 7 M e R B -
HEFEELT - (G
TR T-90 (%) A ATHIE (%) SHg Al R E R R R A R (% B SE
> 50 +20 Microsoft Excel 2019 ST TEHEL - 1378
>20~50 +25 0 SRR T A R R FH R £ 8(r) FHMassLynx
>10~20 +30 Workstation Software Quantitative Analysis
=10 + 50 BT EL -
NEBR2Y R E ()& E MR (Limit of Quantification, LOQ).Z
JEH7% H F5ACQUITY BEH Shield RP18 B
(1.7 pm * AFE2.1 mm X 10 cm) * B H) BB ®RIEETZAREEl g MAEE

FHR 10 mM FH iR $2 7 i B FH R : Z 18 (1 13IE B RARREVE T - IRFT L 2 h e T
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B B RAG E E BT AR B A LU E
(Signal to Noise ratio, S/N ratio) K2 10,7
ERE  ERTEZEEMR -
(HFEE 3 (Matrix effect) B
EERIEZET - RO O 7 =
R
1. fEUEHH #7 (Standard Calibration Curve,
SCC) : [FIfFHERR AR 2 BUF » I HER
JEFE 50.01-10 pg/mL °

2. FE VU i & #% (Matrix Calibration
Curve, MCC) @ BUEEZ2 HE B IRINE
VR - B HERIREER50.01-10 pg/
mL °

3. BB ES E AT
EENE%) = (BE LA &R 2R
- B R 2 R R) / AR 2 R
X 100%

FEREAETER

— B EZEE 4z E B
ARG E R RoE (L HIE, -

TACQUITY BEH Shield RP 18 (1.7 um * A&
2.1 mm X 100 mm) * CORTECS UPLC C18"
(1.6 pm * NE2.1 mm X 100 mm)2ACQUITY
UPLC HSS T3 (1.8 um * 2.1 mm X 100
mm) %3G HTE EE T HIE - DlBasic violet
2534+ FESRAIE—FrR » LACQUITY BEH
Shield RP 18/ HTEHHEST 53110 - (L&YW
B R B R - FERZENE
EFFEE R /N s A L&Y
B WL R R PR B I o ZEEUA TR 43 Bl A&
0.1%F/KZFHEE « Z& L8 2, viv)IE
B © & FES: 2, vIV)IBTR R 30.1%H
ZHEE B8 2, vV)IATGETHIE, -
LADirect orange 395 BI([&E —) > A &0.1%%
KZHEE « &S 2, vIV)B TR BRI
TaE - fr 2 A R R Ry B I o (R B

pHE B2 - FEERL EAH 2 pHAE AT $2 it
ST FELEEYE - B LEYMRERER
RIS EETT B o IR 10 mM R 8414
(AR S SR EpH 3.5) ~ 10 mM FF B $2 1AW
(pH 6.2) 5210 mMH B #2478 1 (LAA /KRB Rl pH
9.0) > FEECHEE © ZBE(: 1, vivIBTRIE B E)
FH » PAFood orange 35 %I(E =) @ f5FLAE10
mM S4BT (pH 6.2)I5FHESE : ZBQ: 1,
VIVIETRZ R BIFERA R - AT 1S IE R R RN Ry i
I o FE AL EATRERE - SEE 10 mM AR
PR RS © 2B\ 1, viv)iBRC BEEI
HETTRERE IR - AR 1S 85 AR 13TE MR 2 5
7 ©

Z BB R EREESE

A ZEFIFHLC-MS/MSHETT /M7 » FFHE
RIS B - STEYERE 28 EfET
& S B T T I AL 2 B 3% - DI=E =Y
FARMRMAE EETT 7347 » SEi o8 — B VO i AR
(QVEE—FFERBET » 1A R VUMAR(Q2):H
ASRETHER - EEEVBEEFHR - 5
FH 2R = PO RRAR(Q3 ) R iE < EE VBT AT
R o FAME R L&Y 2= RS 2]
EZ G RER RS E SN RE
VBT Ry 7E BT (Quantitative Ton) » G5
R By E MEBET-(Qualitative Ton) » Sb&W2
MRMEHIZEAF = - KRG ELARE(LET
et S B R 2 BOETT 507 - FIFMRMEEH{E
M AR TE R g S BE - MRME T E RS
A& Py
=~ IEEERAR 2 RIE

I3IE GRS IEEETE - $HEHE R R
TREERE - e E TR EE
U ol B 5 AR 202 MR R E(r) B 120,995
PAE -

o~ BEEZ TG
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6. MRM of 3 Channels ES+
(a) TIC (Basic violet 2)

100- 7.89 1.43¢8
5&.
0 T T T T T T Ll T Ll 1 Ll Ll |J Ll T T T T 1
5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00
6: MRM of 3 Channels ES+
1004(b) 588 TIC (Basic violet 2)
9.70e7
BQ_
e L B o B o B B B L B L L A B s e L
5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00
6. MRM of 3 Channels ES+
100- (c) 7.44 TIC (Basic violet 2)
63 5.37¢7
=
L L L L B B s B ) L s ) S L s e s
5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00

Time (min)
[B— -+ Basic violet 24Z:# F, 43 Bl| Ll (a) ACQUITY BEH Shield RP 18 + (b) CORTECS C18'&(c) ACQUITY
UPLC HSS T3FEMEE 22 MRMETE
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1. MRM of 3 Channels ES+

100+(a) 5.08 TIC (Direct orange 39)
6.36€5
BE_
o) I"'I"“I""i""l""J""I""I""I""I""I""I""I
4.00 4.50 5.00 5.50 6.00 6.50

b 1: MRM of 3 Channels ES+
100+(b) 5.04 TIC (Direct orange 39)
h 7.38e3

4.00 4.50 5.00 5.50 6.00 6.50
1: MRM of 3 Channels ES+
5.05 TIC (Direct orange 39
1004(C) ( 1935e2),
5.04
N
= 4.47
- 5.36
5.09
423 471 404 7
1 4.38 \\{,\514
3
0 I | 1 ' I L 1 ) N 1 1 | 1 I T
4.00 4.50 5.00 5.50 6.00 6.50

Time (min)

[B— - Direct orange 391Z# F ARl (a) 2 0.1% =K 2 g | & FIRE(8: 2, viv)iaik « (b)FRES 1 —& PR
(8: 2, VIV)Bila Re(c)&0.1% g 2 BREE | —&EFRR(8: 2, vv)iATRETTHELZ MRME 5%



182
RISV ST

10: MRM of 3 Channels ES-

100-(3) 855 TIC (Food orange 3)
217e6
==
D T Ll Ll I T T Ll I T Ll L I T T Ll I
6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00
10: MRM of 3 Channels ES-
8.50 TIC (Food orange 3)
10[}—(b) 2 30e6
R
0 LB NI B B BLEL L BLALEL AL DAL SR B ILALEL AL LR I B ILAL AL SRR L B
6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00
10: MRM of 3 Channels ES-
T.2T TIC (Food orange 3)
1004(C) 2.82¢e5
=
- -—_—
6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00

Time (min)

[B = - Food orange 31Z# Z 25l (a) pH 3.5 * (b) pH 6.2 (c) pH 9 ZFZEIFHA(10 MMEREESHBR) DT
MRMIE|5E
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==+ 13IBAZEZMRMERIZE]

BT o :
i st TETe v R )
EEY)BET (m/2)
Acid blue 62 ESI 8.25 ggg i 3;88 8 ﬁ,ﬁ
Basic violet 2 ESI' 7.70 ggg i %z 78 i;‘
Disperse yellow 16 ESI' 9.03 ;;g i 1?;8 58 ?g
Food orange 3 EST 8.51 ;B i 3(1)8 6 ;i
Solvent red 3 ESI' 9.18 o 15; 62 Iy
Pigment red 53 N 8.06 g;g z zgga 40 41;(6)
Pigment red 64 ESI' 7.60 ;Z} i gg 2 }j’,
Acid blue 7 ESI’ 7.72 22;; i ;‘;Z 98 22
Acid red 50 ESI’ 6.12 g;gé i 425 10 Zg
Direct orange 39 EST 5.05 ;;2 i gg“ 48 gg
Food blue 5 ESI’ 6.75 ggg:; i igéa 40 §Z
Food green 4 EST 5.23 gg;} i j?ga 26 431(2)
Solvent red 43 ESI' 6.00 222:; z ?gga 26 ;g
EEHET
{EEL B R - ELLThRTaEE e ) -

G HETERR - ELEEE - BT
HEZ BN E  DIEE R RER R BT
P EARRER G R E U - AR EER G
(PR EANH0-20%) » A] REE 2+ - (H
LR (1 5 120~ 50% ) 25 Z1 (4G 5d B
il > 50%).Z B RE - ALLERN B TR
BRI EE BB - KRR R
I3RS, 3R Z B E U /N 19.54% (3=

A~ EIRER R EE M5

BRE ) 2 22 A B E TR N EIGRES - &
BN 3TE (AT HE o - FLR I /71 720.2-
50 pg/gZ [ - TS5 EE 2 P EIBCR TR
87.7-113.2% - % FAZE (Coefficient of variation,
CV)E/NR9.4% » HIFSSRER - At HiER
BRIFZEER R EEN R -
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2]' 70

EPY -~ 13IREaREERZMRMETEE

- Acid bhe 62 miz399 »316 | | Basic violet m=330>223 | |~ Disperse Yellow 1 mi=279 > 03
. 0.01 pg/mL . 0.01 pg/mL. - 0.01 pg/mL |
- 85 esess0 || 70 m=330>208 | |- J m= 279 > 117
331 .
- Food orange 3 mz3> 120 | | . Solvent red 3 S8 eamsia || P1gmenl red33 806 mz 375 > 204
. 0.01pg/ml l . 0.0lpg/mL A 0 0Sug/mL |
- ’5‘] w2377 | |- S8 amsT - l e ——
-, Pigment red 61 T sssisaar || Adid blue T 12 ms 6673 435 | |« Acid red 50 512 s 528 > 435
.| 0.05 pg/ml o 1 pg/ml . 1 ug/mlL
172 6.12
- 760 | mi= 291 > 219 : w6673 =375 | |” mi= 5202 > 80
505 33
~ Direct orange 39 m/= 276 > 80 *| Food blue 5 D 5392 > 391 - Food green 4 m/= 3531 > 496
< 1 pgmlL ‘ 1 png'ml < 1 pgml
- 505 meese || - B eseasass | M B e sss a6
I Solvent red 43 mi= 6487 > 200
- 1pgiml l
- m/= 6487 > 188
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Y I #E (ug/mL) e EH L chn S FEERE(%)
Acid blue 62 0.0l - 0.2 y=44,605x+195.5 y =43,640x + 324.03 -2.16
Basic violet 2 0.01 - 0.2 y=1,820,014x +3,938.12 y=1,908,997x + 5,053.07 4.89
Disperse yellow 16 0.01 - 0.2 y=256,029x + 386.44 y =286,474x + 550.39 11.89
Food orange 3 0.01 - 0.2 y=69,457x+298.7 y =67,839x + 285.37 -2.33
Solvent red 3 0.01 - 0.2 y=573,453x+2,989.7 y =541,886x + 1,688.2 -5.50
Pigment red 53 0.05 - 1 y=4,657.8x + 112.14 y=4,121.1x + 210.72 -11.52
Pigment red 64 0.05 -1 y=1,776.2x + 68.113 y=1,674.6x + 83.487 -5.72
Acid blue 7 I -10 y =629.52x —28.282 y=687.01x +2.5321 9.13
Acid red 50 I -10 y =3,728.7x —406.27 y=4,235x—1,737.9 13.58
Direct orange 39 1 -10 y=4252x+122.59 y =442.47x +236.28 4.06
Food blue 5 I -10 y=4,1779x —991.4 y =4,642.9x — 1,867 11.13
Food green 4 I -10 y =457.09x — 89.041 y =1546.4x —271.32 19.54
Solvent red 43 I -10 y=8,138.7x — 3,649.1 y =8,757.3x — 4,049.8 7.60
7N~ TEMRZ 4L fabric dyes and 345 foods. [http://www.plan-

AFTEMEL AR IS TE 0 Y
FEBEBREERE - RHE 2 E E MRS 5 Ry
0.2~ 1520 pglg (F210) °

i

AHFFERFHLC-MS/MSENTALHE S Acid
blue 62F 13TH R Inkg /715 - ST AR
BUIERR R B S T O ER R AT 0 B
SRPREAR 43 BT IR P e BB R R i B R Al 2 v ]
RElE o FTEESZAY TR SE R T IERERL » EEL
R ERERL - AJERAR LIS EaRZH)
T iRER - AR 2R TR AR A
EEnh - SRt T & R R AR B AR - A
RTINS K TE - BB 5 0 B
T EAESL e (BRI R -

ZENR

1. Gran enciclopedia planeta. 2015. Colorants,

etasaber.com/theworld/gats/seccions/cards/
default.asp?pk=796&art=59].

. The Essential Chemical Industry. 2013. Colo-

rants. [http://www.essentialchemicalindustry.
org/materials-and-applications/colorants.
html].

. Ahlstrom, L. H., Eskilsson, C. S., and

Bjorklund, E. 2005. Determination of banned
azo dyes in consumer goods. Trends Anal.
Chem. 24: 49-56.

. Colour Index"™ Online. [https://colour-index.

com/cicn-explained].

. FEETEATED - 2020 © ALKES EL 3RS B

[RHIZ= © 109.09.29E &% £ F 551091605373

N

. Keck-Wilhelm, A., Kratz, E., Mildau, G., Ilse,

M., and et al. 2015. Chemical analysis and
risk assessment of prohibited colouring agents
in face paint with special regard to CI 15585
(D&C Red No. 9, Pigment Red 53:1). Int. J.
Cosm. Sci. 37: 187-195.
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R
VARIEZ! Spiked Recovery’ CV IF =R
level (%) (%) (ugle)
(ng/g)
0.2 93.3  6.35
Acid blue 62 0.2
1 109.3 2.15
o 0.2 100.0  3.36
Basic violet 2 0.2
1 104.0 1.62
Disperse yellow 0.2 904 6.02
0.2
16 1 955  8.00
0.2 93.8 2.38
Food orange 3 0.2
1 103.6  3.33
0.2 904  0.31
Solvent red 3 0.2
1 97.9 0.44
1 101.0 7.12
Pigment red 53 1
4 103.9  6.58
1 103.4  9.40
Pigment red 64 1
4 1103 4.62
20 1104  0.86
Acid blue 7 20
50 101.1  3.20
20 108.2  4.55
Acid red 50 20
50 101.4 2.42
20 111.9 4.64
Direct orange 39 20
50 1057  3.81
20 1132 1.36
Food blue 5 20
50 102.7  0.60
20 106.7  7.89
Food green 4 20
50 87.7 8.04
20 113.0 327
Solvent red 43 20
50 101.0 2.04
“n=3

7. Alves, S. P., Brum, D. M., de Andrade, E.

C. B. and Netto, A. D. P. 2008. Determina-
tion of synthetic dyes in selected foodstuffs
by high performance liquid chromatography
with UV-DAD detection. Food Chem. 107:
489-496.

10.

11.

12.

13.

Trandafir, 1., Nour, V. and Ionica, M. E. 2009.
The liquid-chromatographic quantification of
some synthetic colorants in soft drinks. Sci.
Study Res. 10: 73-82.

Zou, T., He, P., Yasen, A. and Li, Z. 2013.
Determination of seven synthetic dyes in
animal feeds and meat by high performance
liquid chromatography with diode array and
tandem mass detectors. Food Chem. 138:
1742-1748.

Minioti, K. S., Sakellariou, C. F. and Thom-
aidis, N. S. 2007. Determination of 13
synthetic food colorants in water-soluble foods
by reversed-phase high-performance liquid
chromatography coupled with diode-array
detector. Anal. Chim. Acta 583 (1): 103-110.
Culzoni, M. J., Schenone, A. V., Llamas, N. E.,
Garrido, M. and et al. 2009. Fast chromato-
graphic method for the determination of dyes
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ABSTRACT

A simple and fast method was developed for simultaneous determination of Acid blue 62 and
other 12 colorants in cosmetics by liquid chromatography/tandem mass spectrometry (LC-MS/MS). The
sample was uniformly dispersed with a solution of methanol: dichloromethane (8: 2, v/v) containing 0.1%
ammonia water and then extracted by ultrasonication for 30 mins. After centrifugation and filtration, the
filtrate was separated by a ACQUITY BEH Shield RP 18 column using gradient elution with 10 mM
ammonium formate and methanol: acetonitrile (1: 1, v/v) solutions. The analysis could be accomplished
within 15 mins by employing electrospray ionization (ESI) with the multiple reaction monitoring
(MRM) mode for detection. The average recoveries of 13 compounds ranged from 87.7-113.2%, and the
coefficients of variation were all less than 9.4%, by spiking multiple concentrations levels of standards
ranging from 0.2-50 pg/g in lipstick samples. The matrix effects for ion enhancement or inhibition were
less than 19.54%. This method can be employed to monitor the post-marketing products and further
safeguard the health and safety of consumers.
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