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et & MR RIA B RIEEETS R ZEIL

RIG%E =N IR MEEF YESE

AR R SR E T T e A el

W R

fetise &Kk £ R AAKREERMBEARIERERI N GREFREES
Mo B 6N RBARRMIFWRIZ AL Tl PR FERERS o KFFRAEA
F i A8 R #r 8 B Y S% % (Liquid chromatography/tandem mass spectrometry, LC-MS/MS)
AR ik MM A 0 TR B H Acid orange 10556 AR K &
TR o EEA K EEF K ¢ =W Ik R (Dimethyl sulfoxide, DMSO) : ¥ &8 (2 : 3 : 5,
VIVIV)ER T AR E IR 30048 » 48RRI o ALC-MS/MSIEAT AT « 4
FIACQUITY HSS T3E 474 4 » 4K 10 mM ¥ BL 42208 2 W B © GIF(L ¢ 1, vv)iE
RAE 2 5 By A EATHE L R 4 5 R R B R 7% 8 0% (Electrospray ionization, ESI) » /¢ %
& R EAE BB X (Multiple reaction monitoring, MRM){&:R] » 528 & 5 T £ 15048 1N 5T ik
SHF o AEE BB RAR T il F AR R BALKE SR AT RN 0 SRE AR IR ARIAR IR A
b BRSACEFNEF  BERE T B AR 5200 pg/g s B&KE T
PTG o AR IR SR T STR & & A B B ) BokE S AR TR T AR AR R S
MERMIT > BT FERARFE M KRBT HETRAZD ETHEESZER
VAREARIE B H 2 AR 2 -

RABEE - RABEMSRMERE - iR 8%

EEAEEGRGABEGENEH®ROR - BF
FPEIEE > MBEAESR - Fh - REN

j[l[

Al

BRA®REZ - ZITEAREMS « a5
BrE B FEMLT - LM E R EESR
WA e IR E A ECRE RIS AR R
B fEH > BEEE - HREREBEG  WAKE
BRI ~ HEVRIRS [ JEHRCR - U FTRE A
Bt Lt mEME S WEIHEH
fEE - MRMEEES - lRHEKHE 2R - 2
1 AR R EFEST 03 - AT R BEE TS
HAFE > 'S B RAGREGHEER - KA
BRKERRARY) - K RTEVIER AL e
MBS INVEER 2R H BN akiE?) 5 SRRl

i~ REBE%  WEPIRERAROHE - 6F
H o8 AR LA 1 - JH TR o 2 BR (S
#(Color index, CI) * f&HFLEE AT Y 2
BGE SRS - RIS B S Ry
B+ AICI 10000-CI 74900377 By & e 3% - i
CI 75000-CI 759995 F 7 f KAkt £ -
BREGB S EEL2EHE > 578
"Lt sn R R RSIER o HE L
A R R R R oy R P - A P i
{EHES B R 5 B8 - BB LR ATE (LS
Al A 5 B 2FENR A A TR B AR AR [ 2 AT
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ek R R AR SRR BT A L

an s S 3FER A R IR B R R IR AL RE & B84
FEMR A BRI AR 2L - AWFFeir
DAt 25 AR i o 2 ST 61 32 o P Ry W Fe de s
FHRE R R — » HHNatural red 48132
Ry 2 B A HR RS 82 2 RIREEEE » Acid orange
10 ~ Acid yellow 11 » Bromothymol blue &
Bromocresol greenZF4H A B &k i - KARE
LRHEN G R Bl ~ i B AR S
TEFEES - AR - (RE IR
VAT - H A Natural red 45 LHE SR 124
@ BATELHESII AR - Acid orange 10
R3O E - [RARIER R Lk
H Al Acid yellow 11553 HAN S48 03 - R
RAREILEIE R 2Lk o e E L E T
= TLAEAIEE1 » 3RABHEER - fEE RS
HUEERE o BEE3EEE T IRARA®RIIAIE
FAbhtin, o EREEET - BEKEH
JHIZE SLER OB Z5 0T - B R R R A - A
BIEEOR - HOEERDUEE - BE KR
JeEE - BRSHBRNER P REEERE
AWZERE AR LR i 3R E AT T Ry
E o

bt B B R e L o R [RIRSR AR s A

B o AbbEm e - BEESR MR R AT RO R
BASEZEWRIL - Al PR IS DL )
e f 51 e Hl 28 (Liquid chromatograph-photodiode
array detector, LC-PDA)E/T 34T - (HARHEZ
fei i BV ESREDY) - IR T R A 5
it - HEBEERTEATE - B5EEER R
D s B ANE & DALC-PDAETT 2 TE Bk
53 < Bk o Al R VRO g AT BB B B B R R T 42
15 o AT S I R e I R i DL 25 B S FE A
(Multiple reaction monitoring, MRM)f& =, » 5
BEHSERTELEENE - AliREE T - 2
EE TG R A E e -

AN 7 ik DU AH [ A 2 0 8 32 (Liquid
chromatography tandem mass spectrometry,
LC-MS/MS) » 37 R][E]4 537 Acid orange 10
FsE bt R R - REEMETTE - $
AT B R B E R R e 2 O T R L
TS EALME M EBRRNEE - BERKIEFR
ZE i AR TR AR K 5 — PR BERT -

MEIER TR
—  REERIR

FHER - RIS BT EE— Ak KRR RN RSB 8
F—  SIR(LMERBRNKBIZ ERARE
i FH
Color Index Number/ 2 3 4
LTk N GIES A dg AR
A FATIERER Tl ey DR
sy PEIEC g (g, LR
[u]uj u]u]
1 16230 Acid orange 10 o
2 18820 Acid yellow 11 o
Ext. D&C yellow No. 3
Fast light yellow 3G
3 75470 Natur.al red 4 P
Carmine
4 Bromothymol blue [
5 Bromocresol green o




200

RSV BT

B RAE M ERE A -

— LB ERSRIM

Acid orange 10 * Acid yellow 11/ Natural
red 4%HE FHIEHE I 22 % H Dr. Ehrenstorfer ;
Bromothymol blue }z Bromocresol green¥f i
REEE L E7 I H Sigma Aldrich (St. Louis, MO,
USA) » F£#%(Ammonium formate)$R F 5l 2
R - ¥ H Sigma-Aldrich ; FfE(Methanol)
Z B (Acetonitrile) 5z — B BH A (Dimethyl
sulfoxide, DMSO) » ¥R HILCH# - &EH
Merck (Darmstadt, Germany) ° $f &=\ A
(Syringe filter)FRFHPTFEME » E1& 13 mm >
FLBE50.22 um - 1% H Waters (Waters, Milford,
MA, USA) °

= EREXE

() AHTE T BRI E AL 8 - Waters ACQUITY
UPLC » Waters Xevo TQ-S micro Detector
K MassLynx Workstation Software
Quantitative Analysis#(f5 /3 HTHEE -

(C)ffi/k BLEHE @ Milli-Q SP Advantage A10
System (Millipore Ltd., Bedford, MA,
USA) -

E)E IR &% ¢ Vortex Mixer Genie 2
(Scientific Industries, Bohemia, NY, USA) °

-~ 737%

(HZERUATR < 5
HUEBET-7K » DMSORKHEELI2 : 315 (v/
vIv)ZELBINE S - Bl -

(£)10 mM FHER$4 1A TR 2 AL
TH % 820.63 g » DAERET- /KIS RIS #
{51,000 mL » AEREE - B -

ENEEEATR Z BB
I Acid orange 1055 % B8 IS HE AL 254910
mg * fEERE » 53 B DLZE USRIl
EARZE10 mL - F R RERE R - % 5

7 o AR ICE & ST FRIRE S - DI
HY 75 W5 Fi B2 22 Acid orange 10 ~ Acid yellow
11 » Bromothymol blue » Bromocresol green
JNatural red 4355510 pg/mL - fE{EREHE
ER -

(e i A
RigbgiR S - BKI1 g FEHEREE - TIA
ZERATRLS mL - DU S ERE305) 54 -
HLIZEEUE R E A 220 mL » £ U8 R HE
IR - HEIERRE -

(AILC-MS/MSHIE {5 4
JEHTE R B ACQUITY HSS T3 (1.8 pum °
WE2.1 mm x 10 cm) > ZEFHE10 mM
IR PV VRS « 216 (1 2 1, v/v)IE
WH R RGBT R R - iR
0.3 mL/min ; £ AERS pL 5 EFEEER
30C - HibE2 M E - DIEBH %
(Electrospray ionization, ESI)#& ! % & [
JE A= I 2 (Multiple reaction monitoring,
MRM)ETT{HH] - Bl BB (Capillary
voltage)£52.65 kV > BT H(Ion source)if
FER150°C » VA EUE S (Desolvation
temperature) F5500°C » AR HE RS I H
(Cone gas flow rate) 530 L/Hr » /& EE{EEL
i (Desolvation gas flow) 5650 L/Hr - filf
# 578 (Collision gas) By R » (E HIEE T
FMRMEEH(HHIZEEERER= -

()8

&= BEIEA (10 MM EAIR) KR FZENAEB [FF
B2 1 ZBR(1 1, V)RR PRI

Time (min) A (%) B (%)
0 — 3 95 —> 175 5—> 25
3 =7 75— 30 25— 170
7 — 8 30— 0 70 — 100
8 — 12 0— 0 100 — 100
12 — 125 0— 95 100~ 5

125 — 15 95 — 95 5—> 5
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&= IR M BERZ BREMRMEAIZE

I Eﬁf“: RT -5 EREHEEERE  RllERER
Bt (min) HISRAET-(m/2) > FEVIRET-(m/2) ™ (eV)
Acid orange 10 ESI 426 jg; i ﬁé 38 22
Acid yellow 11 ESI 742 ;2; i ?SZ; 28 §§
Bromothymol blue EST 8.55 ggzi i jg 8 32
Bromocresol green ESI 6.35 23;8 i ggég 6 ;3
Natural red 4 ESI 208 33} i gg 42 32

R S AR TR R AR RIS WSS ul v 3 Bl

AN WAHRE AT R E R T - ARHT () e

FEHETT AT - SR IR B AR VS MR T 1S

R R R R 25 B I AR A e o

(ion ratio) VR 2 -

Ao N S T R (R B
Il TFT B AR BR 1T 15 (100%) » 75 3 i [ 40

T

PR 50 (%) T HIE (%)
>50 + 20
>20~50 + 25
>10~20 + 30
<10 + 50

(BT A IS R 2 FPAG
HEE - BERER WSR2
IR AN FIR A R HEVATR » AT
(et 2 A BT M R EC B R AT » DA
REREIF BT HRREXZZHE
fE - 7 I RH I EL (Signal-to-noise ratio, S/
N ratio)} R FAECER3 - HMRMIEHTIEIFE
T IEE A T EE 18 73 M7 o i R e P LR S e
5 FEE B AT O B (AR T U FEE 1 s (I A R
(Limit of detection, LOD) °

N EE—

1. 2 iaig T
LVEE ~ BERERHERZEERE -
AT EET R AR R - DUm)ZHE
PRIFETT AT LS - DAMEREZE Bt Be T
BRFHY -

2. IEEE 734
IWHGLEE - BERETHEE AR
ERATEZEAEE  WIHERT
FEHERIR R SRR, - BRI
INSZK > & BRANNIRE B 55200 pg/g »
b R B R B Rt - A AR
[T SR E R et ] - LTS R ZER
59t o R Rt S AT Sl 1 5R E » ROBRSER
TR i B R ] e A BT

FEREETER

— ~ TEE RE L ERET
e
A7 T ACQUITY UPLC HSS
T3 (1.8 pm > N&X2.1 mm x 100 mm) »
ACQUITY BEH Shield RP 18 (1.7 um * A
2.1 mm x 100 mm) CORTECS UPLC
CI18" (1.6 um * NE2.1 mm x 100 mm)Z%
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3fE BT E AL EST G 0 PABromocresol L IETAAR -
green B Bl > EERWE —rw 0 DA (CZEEUA TR
ACQUITY UPLC HSS T3[@HE T4 AW B A 8 R« FEE(2 ¢ 8,
Wi - (L&Y 1B T woR s AR R i VIVYEETE ~ 50% F R A W R B BETOK
- TR EAER R E S TR DMSO : FIEE(2 : 3 : 5, v/v/v)IETGESTH
AJEL100% /K AEFEAICISME » TEMR 1% K &t > DABromocresol green % l([E —) » {5
FERR AL &Yz i L E A BT o B FAZEET7K : DMSO : FIFEQ2 : 3 : 5, v/v/
654 11. MRM of 5 Channels ES-
100"(21) TIC (Bromocresol green)
1.00e4
R
? 7500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800
11: MRM of 5§ Channels ES-
100 (b) g TIC (Bromocresol green)
7.82e3
*_
= 500 520 540 560 580 600 620 640 660 680 7.00 720 740 7.60 7.80 = 8.00
11: MRM of 5 Channels ES-
100- (C) §.22 TIC (Bromocresol green)
8.71e3
=]
6.39
e
\*r\
c U 1 Ll 1 Ll T 1 T 1.} 1

500 520 540 560 580 600 620 640 '\e.o':»o "680 700 720 740 760 7.80 8.00
Time (min)
[E— ~ Bromocresol green% 5 LLACQUITY UPLC HSS T3 (a) ~ ACQUITY BEH Shield RP 18 (b) 5
CORTECSUPLC C18" (c)& M RIEBMEHEATZMRMEE
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267
e 11: MRM of 5 Channels ES-
100+ (a) TIC (Bromocresol green)
8.89e3
=
c T L} 1 1 L 1 1 1 1 1 T 1 - ] 1
400 450 5.00 5.50 6.00 6.50 7.00 7.50 8.00
11: MRM of 5 Channels ES-
100- (b) 648 TIC (Bromocresol green)
5.50e3
)Q_
c T T T L L T T T T T L L T L L
4.00 450 5.00 550 6.00 6.50 7.00 7.50 8.00
11: MRM of 5 Channels ES-
100~ (C) 6.58 TIC (Bromocresol green)
1.65e4
R
c 1 T T T L T 1 1 T L] 1 1 T 1 T L
4.00 450 5.00 550 6.00 6.50 7.00 7.50 8.00
— ~ Bromocresol green/ R &% - BBEZ(2 : 8, vv)iAi&R(a) ~ 50%FREZA R (b) R AR T K

DMSO : FBEE(2 : 3 1 5, VAN)AR(C)FAMRIZEEVEREITEEVZ MRMETE

VSRR ZEA R > AT 2508 P R
Ry Bt -

EREEHZpHE
RS EIE ZpHE - DA S Y21k
M BBV AT B AE 2 o B
AWFFERCE 10 mM R FRELIATN - 73 B FH%E

HpH{E » R3.5 (CLHFEEFEE) » 6.25£9.0
(LAROKFEE) - HEERZENMHA - ISR H
B ZHE(L - 1, viv)IBTRIE RS EhHEB - i
TTRREHEE » LABromocresol green s f5 -
FERANE = 0 PLE 10 mM B R E7A TR
(pH 6.2) » fEECHEE © 2B : 1, viv)IBTK
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11: MRM of 5 Channels ES-

@

TIC (Bromocresol green)
1.57ed4

o (b)

T T T T T T T T T T T T T
4.00 450 5.00 5.50 6.00 6.50

T T T T T T T T T T T T T ]
7.00 7.50 8.00 8.50 9.00 9.50 10.00

11: MRM of 3 Channels ES-
TIC (Bromocresol green)
7.30e4

6.39

p

0

T T T T T T T T T T T T T
400 450 5.00 550 6.00 6.50

T T T T T T T T T T T T T ]
7.00 750 8.00 850 9.00 9.50 10.00

11: MRM of 5 Channels ES-
TIC (Bromocresol green)
8.71e3

T T T T T T T T T T T T T
4.00 450 5.00 5.50 6.00 6.50

T T T T T T T T T T T T T ]
7.00 7.50 8.00 8.50 9.00 9.50 10.00

[E = - Bromocresol green435ll12110 mMEREE$%8 7k (L FRERSAEE MipH 3.5) (a) ~ 10 mMERE& #2581 (pH 6.2)
(b) B 10 mMERESSR AR (L EIKEAEE ApH 9.0) (0)F T RIBERR{EFREEIFEAD T ZMRMETE

ZIGEEREAK - TSP R AT - 77
G LA R EERT - 210 mM A ER#%
B - ZHB(1 2 1, vIVIB RS E)
M SEFTREE R - TR 15 S SE RS
HERZ T -

— iR ERER RIS HRE
KT FLC-MS/MSHEST /4T » FRHE
B 7 B 1% (Electrospray ionizationt, ESI).Z #fF
b5 $HEERE 2B SRR R R T A
Ee2E A% > D= UmEMRME R
HEAT T e — B AR(Q)EE —F E

BT (E R R BREE T - HASE BRVUMRAR(Q2) A
SRETHER - ELEEVBETH > Bl
£ = PR PO AT(Q3):3E R E L VI T T H
B - PE RN EE YRR R E T2 —E i
AL et - KRR 2 A SRR AR SR A 72
hEET SR U TR T o FRBRZ T BR 2 e T
F o FEEZMRMEN SR = -

ARG EL R AL TR e B 2 GETT
A7 FIFIMRME IS - Al s IEE R
oy - AT RE A E Y -
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Acid 10 1.26 F2:MRM of 4 channels ES- id 1 7.42 F1:MRM of 4 channels,ES-
"o cid orangce 407>222 | ™ 357 >237
g 267904003 | Aci yellow 1 2.331e+004

|

o

‘ [

|
. ’ -
| 4.26 F2:MRM of 4 channels ES- | 7.42 F1:MRM of 4 channels,ES-
407 > 158 | 357 >198
1.137e+003 [ 1.621e+004

|

- |18
2 AL ) a» - - e “m L) e 48 4% am am 3 1w 1 230 e 4o ves W Ee e SO0 8% 4§30 s s 24
8.55 F9:MRM of 5 channels,ES- 6.35 F10MRM of 3 channels £S5~
i 1 6234>447| I A Bromocresol green S o020s004
Bromothymol blue ‘ 147664004 &r a0
a F10:MRM of 3 channels ES-
P 8.55 F9:MRM of 5 channels,ES-( | 6.35 i
623.4>463 1.314¢+004

9.534e+004
T e [ e e " 1 ) e ~ iy Y "y » " PR " " " = e

2.08

2

Natural red 4

F5:MRM of 3 chann els.ES—;

491> 327
1.054e+003)

00

-

" = — -

» 2 28 F 1w ! 1k |

» SIR{tHE M B RIFHE R Z MRMEATE

=~ FAAERINERR 2 5 H
AWMELVEE ~ BEMEFRHERZEAR
B INI— RV ENRE Z R UEAW » 5T
HSEBERREE - BERIBF W 2 EHR
R SR BRSHBZENET  BEEF W
R R SE SR RE F5200 ng/glF - il
BR 7 58— VBT S B8 0 TR 1 IR
(SN RIR3GEFINRNZ — 2 RN =)
B SR e Vi R P ] S P - B AT
L RERF A AT HEGIURAZ —E2FR
2= AR AR F5200 pe/g o

il

F5:MRM of 3 channels ES-|
491> 270
1.191e+003|

~ TAEB 2 EHE

WEEH  BERETHEARE - Ke5l
TR BT R R R R T - AE R HARARINS
T (SRS O T R R o o PR R > R 22
FRAIE T8 > SIUEE - FEXEHHEA
ol - BINS OREELHERLODIRE - /&
IRATI AR R ST R R R AT FERE R
WS THERS WELZ —E2ETZ=)
MU GEEARFE 1 -



206
RSV BT

®MUZ— - 5IRBRIFER KFNMLODREMRZE QKR (EE)Z5E R/ AMERRLE(S/N ratio)

TEUE, EE
. . 1 2 3 4 5
S H WINRE s/N SN
(ng/g) ratio  ratio SN SN SN SN SN SN SN SN S/N S/N
Q) ratio ratio ratio ratio ratio ratio ratio ratio ratio ratio
@ @ O @ O @ O @ O @
Acid orange 10 200 30 17 18 10 22 7 15 4 10 5 15 6
Acid yellow 11 200 160 126 117 105 113 109 89 77 120 133 122 121

Bromothymol blue 200 540 271 300 236 451 204 271 172 339 255 340 152
Bromocresol green 200 496 200 126 123 143 138 156 129 140 189 77 161
Natural red 4 200 125 108 56 46 39 44 55 41 54 40 30 54

“S/N ratio (1) : 55— EPEEE T2 FHIEELL 5 S/N ratio (2) @ 55 EMEBET 5.2 g LL

K2 —  5IRGBRIFER KA NMLODREMNZE AR (FE) Z5E /A ERLE(S/N ratio)

FRHEN, BE

P, FIEE SN SN ! 2 3 4 >
Wg/2)  ratio ratic SN SN SN SN SN SN SN SN SN SN

ay @y ratio ratio ratio ratio ratio ratio ratio ratio ratio ratio

O @ GO @ @O @ O @ @O @

Acid orange 10 200 30 17 28 10 20 10 32 13 21 9 35 23
Acid yellow 11 200 160 126 123 126 136 136 114 120 87 116 157 130
Bromothymol blue 200 540 271 465 354 413 228 422 259 561 242 524 211
Bromocresol green 200 496 200 235 250 324 251 308 157 290 242 269 272
Natural red 4 200 125 108 75 53 66 47 69 47 66 61 70 97

“S/Nratio (1) : 55— EEET B ZFHEELE 5 S/N ratio (2) © 55 B MEEE T #2Z 3 E L

K2 =  SIRBRFERRANLODIRENZE Bk am((FEF M) Z 5E B DTN RLE(S/N ratio)

R F5

N N 1 2 3 4 5
S WINEE N SN
W22 o o SN SN SN SN SN SN SN S/ SN SN

Oy @) ratio ratio ratio ratio ratio ratio ratio Nratio ratio ratio

O @ GO @ O @ @O @ @O @

Acid orange 10 200 30 17 28 8 21 22 18 23 29 10 19 11
Acid yellow 11 200 160 126 136 89 114 95 123 130 113 83 86 76
Bromothymol blue 200 540 271 249 199 247 153 284 190 262 123 370 134
Bromocresol green 200 496 200 295 294 275 404 434 294 266 359 317 430
Natural red 4 200 125 108 132 56 102 66 78 70 105 50 87 89

* S/N ratio (1) = 55— VRl T H . ZFHIRLL © S/N ratio (2) + 55 & MMk T H 2 FHIg L
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KRAZ—  SIRBRIFLELZ RFNMLODREMNZE O KA (EE)Z 5 E /MR AR 758 E

TEUE, il
S NIIRFE 1 2 3 4 5
(Mg®)  RT fon RT Ton RT Jon RT Jon RT JIon RT Ion
(min)" ratio® (min)" ratio® (min)" ratio" (min)" ratio’ (min)" ratio® (min)" ratio"
Acid orange 10 200 426 0356 4.24 0.379 424 0337 424 0.325 424 0350 4.24 0.322
Acid yellow 11 200 7.42 0.671 7.40 0.670 7.40 0.698 7.40 0.676 7.40 0.674 7.40 0.697

Bromothymol blue 200 8.55 0.652 8.55 0.673 8.55 0.680 8.55 0.693 8.54 0.672 8.54 0.646
Bromocresol green 200 6.35 0.909 6.33 0.927 6.33 0.907 6.33 0.869 6.32 0.924 6.32 0.967
Natural red 4 200 2.08 0941 2.02 0.848 2.02 0.934 2.03 0949 2.03 0.868 2.03 0.944
“RT : AR 5 ion ratio : FHBIEETHRE

KAZZ ~ SIRERFERRFNLODIRENZE AR (EE) ZSER/ AT B B RAHE FRE

)

e B
iy e T | 2 3 4 5
(h&8)  RT Ton RT Ion RT Ion RT lon RT lon RT Ion
(min)" ratio® (min)" ratio® (min)" ratio® (min)" ratio® (min)" ratio® (min)" ratio"
Acid orange 10 200 426 0.563 426 0.619 4.26 0.552 4.26 0.467 426 0.486 4.26 0.497
Acid yellow 11 200 742 0.749 747 0.767 7.48 0.748 7.48 0.799 7.47 0.755 7.47 0.755

Bromothymol blue 200 8.55 0.655 8.58 0.646 8.58 0.640 8.58 0.640 8.58 0.647 8.58 0.672
Bromocresol green 200 6.35 0.877 6.58 0.997 6.57 0913 6.56 0.885 6.54 0.882 6.53 0.909
Natural red 4 200 2.08 0.845 2.20 0.847 220 0.817 2.17 0.845 2.17 0.806 2.19 0.900
“RT : WA 5 ion ratio © RSB T0E &

KAZ= - SIRBRITHER KA NMLODRER 2 A& (5 F ) < SEE AT/ B R AR B F5aE

; FE
o
N SR 1 2 3 4 5
i :
(M8 RT fon RT 1Ton RT Jon RT lon RT lon RT Ion
(min)" ratio® (min)" ratio® (min)* ratio® (min)" ratio’ (min)* ratio® (min)" ratio’
Acid orange 10 200 426 0.621 426 0.525 4.26 0.595 4.26 0.728 4.26 0.702 4.26 0.551
Acid yellow 11 200 7.42 0.749 7.45 0.713 745 0.774 7.45 0.780 7.46 0.777 7.45 0.739

Bromothymol blue 200 8.55 0.655 8.57 0.654 8.57 0.672 8.57 0.688 8.57 0.663 8.57 0.695
Bromocresol green 200 6.35 0.877 6.50 0.973 6.49 0.889 6.48 0.848 6.48 0.893 6.47 0911
Natural red 4 200 2.08 0.988 2.22 0.886 2.24 0.875 2.24 0.896 2.22 0.894 222 0.830
“RT : JiFIFRT ¢ ion ratio * FHEMHET-9RE
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5 A

AFZEFFHLC-MS/MSEET AL i H 578
B EERE T o ST IR B
TN 2 i ] YT O B AR T 0 B R
S HTHRR e R BB S o B R A 2 T REE -
Fir #3715 E B SE B T T RS » R LUE
B B R F AT AS 75 vk 2 A R PR e
— - BEHFRERERE - STHEERE
B EE R AR F5200 ng/elE
R BRI EE 2 526G - B R A RIFE—
T o RWFFCEE T 2 i 5 T R A B R A
uh o fREEOG R R e ER AR TR
BN EZEKLE - SEINERE ST T - AR FER TR
AR S E R - SRR B AL S
L o

ZENR
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ABSTRACT

Colorants are key components of cosmetics to enhance attractiveness to the consumers; synthetic
dyes are extensively employed in makeup cosmetic products such as nail polish, eyeshadows, and
lipsticks due to their diverse range of colors, strong coloring capabilities, and excellent stability. A
simple and fast qualitative liquid chromatography/tandem mass spectrometry (LC-MS/MS) method was
developed for simultaneous determination of acid orange 10, four other synthetic and natural colorants in
cosmetics. The sample was uniformly dispersed with a solution of water: dimethyl sulfoxide: methanol
(2:3:5, v/v/v) and then extracted by ultrasonication for 30 minutes. After filtration, the filtrate was
separated on an ACQUITY HSS T3 column with gradient elution of 10 mM ammonium formate and
methanol: acetonitrile (1:1, v/v) solutions. The analysis could be accomplished within 15 minutes by
employing electrospray ionization (ESI) with multiple reaction monitoring (MRM) mode for detection.
The detection limits and specificity of this method were assessed using a lipstick, a lip gloss, and nail
polish as blank matrices. The results showed that the detection limits for the 5 colorants in lipstick, lip
gloss, and nail polish were all at 200 pg/g. The blank samples showed no interference, and the retention
times and relative ion intensities of the 10 colorants spiked in blank samples were consistent with those
of 10 colorant standards, indicating that the method had good specificity. This method can be applied to
post-market surveillance and safeguard health and safety of the consumers.
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