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it P ERARRARR GRS EZENL

BRIZ% FHEE KIS KFE RTE OKREY

AR R SR E T T e A el

W R

o4 &b & AR ANKE LB ARFEEHFBE > ERYEASTER
Btk o bREFRLRE S ZENBRAFALE  WRZHAARTH - ]
BB AN S b o BARARAGHE S XA S A M ARAIE A E TS & F R
1R A & 0 PR E F RS AR S B ARABIB U o AR R kARG AT T
&% (Liquid Chromatograph/Tandem Mass Spectrometer, LC-MS/MS)# . fif] % » Heik
Z MR T ik 0 T R BE A H7CI 16155 (food red 6) % 4878 & £ i ° AFF R 4,
P P EE2 ¢ 8, V)R (M 40.1% F BR) IR AL - A4 4 448 I ACQUITY BEH
Shield RP 18/ 4 » 3£ 2410 mM 'F R 45 (pHAL6.3) A T BE © TRE(1 1, vIv) ik tE %
#% By ke EATAR L IR IR 5 H SEARAAA] 55 18 )1 B R 4% 8 ik (ElectroSpray lonization, EST)#
e % & R AR EE K, (Multiple Reaction Monitoring, MRM)8 ] » 3154548 N 72 %8
BEFZHN o KT IEZARERE L - EERBET SCECEARTH  BE
BJE FZ AR AR R ANA0.2-50 ng/g 0 HEamR Y & TH BATERTH 5%
BB NIB R BACHE K L1240 £ SR AE ARy R M ERAAR T AR HAR 09 M
ESh o BRI G X R 0 BT AP RAT R ik T R R AT R A e

i TN
oo B o

=

RABERE : fLHidn - B3R  RAEENBHERLE

R AN S KBS ERR - RARBRFKEHE
Y~ BV S EY) - (B EHRETE AR E 2 Rk
A H 5328~ IRE RpHEZ (LRI E
EEENMBEEEREFTES S - R KA
ZHEHLEATET 2B BaHRE
=Y . EAFEEL(Color Index, CI) 2T E YL

[l

Al

ERIERALRESL TP A E Z R - Bz e
AREEEMRT - RELESTERER
FE din (0[] R A B R A JORE 38 2 ot (R Y
s R MBI — B R R AN R A

MR ER - e LEST - BRIIER
EREE  NMERTEMNEENCORYRR
HERFRLE OME T RAIIE - BFEX
Lyt - HiERORG0% L - &
k(5% Bt 2 EEHE S  PIANEDE » &R
FMpHEE =R EMN « &Y R EREE

Fllif7 &7 (Society of Dyers and Colourists, SDC)F/
557k L2 (American Association of Textile
Chemists and Colorists, AATCC)H& 6l & 1—
{EFE R L2 E 26 - R RS EET
o FEFEREE A HEERBEEREE . BRI
B FrAH BRI A - AT ARG et skl 2
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HOBFY - MBMRB(OHE S AL 2
sl EALME AL R B R IR IR - MUE (LR LD
A R B ZR k) R P E - R R
VU - BUERAAEESI A 5
2HAMR AR TR e B AR AT FE B 2 AL e o+ B3 %E
PR IR TR R MR RE AR o+ SB43E R AR A
BALEIE L ZALHER® - A FTR R LR
AR LS E B MR AR R T TR
AT 5 B RS VA O ) ) RS e £ i o0 AT O 5
MERE - OB E 8 F R4
Hrrfood red 6 acid yellow 95210 (A5 » 43T
R ERE > ERHEZROER
1 ~ capsanthin » natural yellow 27 ~ riboflavin »
natural brown 10  natural yellow 68555 KX
5% - Hrfood red 65N A5 AL HESLZ (B
F - HER7TIHE B S EO R &R
F—) - WALRE L A 2 2 E R TR 1E
BSEOE - LM Z ML B B A G AR &
AR - RTEREE AL AT B R R A
oA - HERBRE R XK -

fehEmn B EE M HE ST HEERZEA
o R ERZESN TR Rk - &

natural white

fikz 2 1% P ORE g T 3 45 T Ot — i e 71 e
#5(High Performance Liquid Chromatograph-
photodiode array detector, HPLC-PDA){T 43>
it - (ERE 2 Ryl i AV SR - iRlAH
TR S Bk - BEEEHEETE
A E R ANE Y  F A AT AR
T e Rl I P 2 e o AT R R 0 RS B - o
DA% 88 I (&l (Multiple Reaction Monitoring,
MRM)f& R, - B =T HUE B R - AR
RIEREEE S T8 - IREE T TS iRZ
TEHEE -

ANt 7 Bk DAORH g A B B B 3 5 (Liquid
Chromatography tandem Mass Spectrometry,
LC-MS/MS) » 17 food red 6Z58TE LI 3R
ZREE - PREEM T - BT RS2 R
AL - ETIE(L M BRI IE I~ BE
T8 7t P AR PR e B — PR PR -

MFERTTE

— ~ REERIR
AT p i IR R T Z fE T B E

FREBINR R AR RRBEFHERK - — BE - AREIRACE KSR RS 120 -
F—  SIRILMERBRNKE . EIEHRE
i FH
. Color Index Number/ ! 2 3 4 >
AR B Al b (o, VRIS RIS IR A
i@ﬂ@}ﬁ” ﬁ%ﬁﬁ%\ﬁﬁl %%%%H%Z{ t ﬁEﬂ?’EfZ ANFT
AR, HEdD {ERE

1 13015 Acid Yellow 9 o

2 75100 Natural Yellow 6 [ ]

3 75125 Natural Yellow 27 [

4 75170 Natural White 1 o

5  Lactoflavin Riboflavin ( }

6  Caramel Natural Brown 10 (]

7  Capsanthin, capsorubin -- [ )

8 16155 Food Red 6 ®
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= bR E RSN

RISV BN

9~ 7375

() FEHE © acid yellow 9% FARZHE i H
Toronto Research
Chemicals (Canada, NY, USA) ; natural
yellow 6 * natural yellow 27 2 capsanthin
FH AR T B B Sigma Aldrich
(St. Louis, MO, USA) ; natural white 12
riboflavin’& % E USP (New Brunswick, NJ,
USA) ; natural brown 10387 FHIS4E i H
Spectrum Chemical Mfg Corp (Jersey, NB,
USA) ; food red 6%f 7 FfEYE 5 /% H Dr.
Ehrenstorfer (Augsburg, Germany) °

()R ZE S AT« H R $% (ammonium acetate)
PR 22 ) - B% H Sigma-Aldrich (St.
Louis, MO, USA) ; Ffig(methanol) » £
fi&(acetonitrile) &z — B ELFH il (dimethyl
sulfoxide, DMSO)¥J R FHLCHE - & i
E Merck (Darmstadt, Germany) ° %5
At (methylene chloride)i#HJ. T. Baker
Chemical Company (Radnor, PA, USA) ° 2,
7K(ammonia solution, 25% ) H Merck /5]
(Darmstadt, Germany) ° H % (formic acid,
100%)# H Sigma Aldrich (St. Louis, MO,
USA) °

St - S0 E T (syringe filter) B FHIPTFE
ME > B3 mm » FLER0.22 um - i
E Waters (Waters, Milford, MA, USA) °

(HZERUA TR 2 3
IR 1 mL - OA &L FHERQ2 - 8,
VIVIBTEFEE1,000 mL » EEIEZERUATE -
(IR BN AR AR
1. BEIHA A
TREY R $40.63 g » DAEBET- /KA BRI
1,000 mL -+ 88 PBEGETE - BRI AE(E
EENTEATRA °
2. HEIHA B
HYFREEEL Z BB DAL < 1 (viv)ELBRE AT
AR IR - B R L 12 B A VA TR
B o
ENEHEATR 2 Fi
Hifood red 6% ¥ FIFHEFL 24710 mg
FEHETR E » 59 B DU & A B VA R (R )
WEAZE10 mL - {ERIFHERE - 2w
7 - i ARFIUE B ST FORIR S - DA
HUA TR RE » LERREA - R IR UEA R
ZIREEENER -
(e A B
RisR 2 - 1 g - KEHEREE - IIA
FEEVATRS mL » DAEF IR E30 84
HLVERATREAZE20 mL - fEIEHEE

R SRt RBRZIFERRAL SR RARE

= EREKE

(=) FE T 7 BRI R (Waters ACQUITY
UPLC » Waters Xevo TQ-S micro Detector
K MassLynx Workstation Software
Quantitative Analysis, Waters corporation,
USA) -

()l 7k B35 BE(Milli-Q SP Advantage A10
System, Millipore Ltd., USA) °

S fig R & 8 (Vortex Mixer Genie 2,
Scientific Industries, USA) °

BARHRERE
5 . M ST ffﬁ%ﬁ:{%i&fﬁ%
% Vaxik?) B IR
(pg/mL)
1 Food red 6 50% FH 0.01
2 Natural white 1 1%Z7K 0.01
3 Capsanthin DMSO 0.1
4 Natural yellow 27  DMSO 0.1
5 Riboflavin 50% 0.1
6 Natural brown 10 50%HfiE 1
7 Natural yellow 6 DMSO 1
8 Acid yellow 9 50% i 2.5
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&= BEIMEA (10 MMAEZAIR) KRi5E)HEB [

B @ ZRE(1 1, VIV)IBIR)Z PR IG14

Time (min) A (%) B (%)

0o — 3 95 — 75 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

I8 - (RAFRRI -

(BN AR AT BRI E Rl E B

[E@ & 1 2 ACQUITY BEH Shield RP18
(1.7 pm > N{E2.1 mm x 10 cm) » FEHHH
F510 mMHFREZIATRELRAEE © 25 (1 -
1, vIVIERCEITHR IR (R E) » Tl Ry
0.3 mL/min ; FAEF2 pL ; EFHERE
F30°C - B2 e - DIEREE T
% (ElectroSpray Ionization, EST){&Hl % &
I FEAE I =L (MRM)ETTEE] - BHE
7B (capillary voltage)fs2.65 kV - B+
s (ion source)ifit E Fy150°C » IABEHHEBUR
J& (desolvation temperature)500°C » i
Tk S SEBE FR B B3 30 L/hr » VAR 8 B0 3
(desolvation gas flow) 5650 L/hr » filfi &5
& (collision gas) A,

% VilEne
T B IR T R AR5 2 ul - T

AT SR BRE R R KT SR

1T AR T B AR AR A T T 1S B e T

B0 R ] e 2% B I (0 Y S - o g

BlZ -

o ORE T R T T
i TE FE FE R T 15 (100%) » 25 37 8 [ 4
T<13) :

FHESEE 50 (%) HRFHIE (%)
> 50 +20
>20~50 +25
>10~20 +30
<10 +50
(E)ntEE

Kiftsee5 it KR E et shanE
B E B % (European Network of Official
Cosmetics Control Laboratories, OCCL)f#
5o 2 2 WO Y - T HER G ER A
T
1. JTERAR SR IR 2 5
WEH M - BEREEFFEREZEE
mn A1 R [ER R AFHEVATR -
A TS () A VR 2 A B 1T S EE M D B R
ST DURKEE A 2 55— B30 R JRk
A2 58 T R I RR IR EL(Signal -
to-Noise ratio, S/N ratio)¥ KR EEE R
3 > H.MRM i A7 [ 3 U5 e 1 e s 5 B 1R
AT R T R R P A S e o R P AR AT
Y (B A 98 P ' s fE TR FR (Limit of
Detection, LOD) °
2. JiikE— MR
(1)Z2E ke A
DiEH M ~ BEMEEF h2 A&
mm » ARETILEET T R 2 AR - DAE)
LN REETT AT FL - DUREERE 22
Fk N & R -
(R INEEE ST
eI ST R A= SRl Pt = L SR
BENEBEEFRRER TRz
H o IIAEE R IR ERSIR R 2
BREES - FERBINRENR
0.2-50 ng/g » MEITSEHEE RN -
()i SR BUE BR S e ha ik -
A ERE R T 5 T R - R
FIT 15N e R o RS 50 P 5 1 R A
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BT8R L (ion ratio) » SCEESEE
B Vi R R ] R AH T Bl 7 5 2 EE(fon

ratio) °

FEREETER

— » TR REEIRET

T E A o L Z HIE
DB mE#EmEhE T E

mAPEHOZREIEN S & E
(RA03D005.001) ; F3f& 7L A
o FH 2 37 g A B AR TGS - 0 Bl Ry
ACQUITY UPLC BEHCI8 (1.7 um > N
2.1 mm x 100 mm) * ACQUITY BEH
Shield RP 18 (1.7 pum » 2.1 mm x 100
mm) 2 ACQUITY UPLC HSS T3 (1.8 pm °
A7%2.1 mm x 100 mm) * PAnatural yellow
275 FESANE — 2 — R+ IR SR

7: MRM of 4 Channels ES+

10.26 TIC (Natural yellow 27)
100-‘ 1.54e5
(a) &
0= RN LRSI LIS ILLIUAN LS LU UL BULLEE B LS BN LN B
2.00 4.00 6.00 8.00 10.00 12.00 14.00
7. MRM of 4 Channels ES+
1078 TIC (Natural yellow 27)
100+ 4.36e5
(b) #
0-ler L L L L Bl L R LR B LR R AR R R R
2.00 4.00 6.00 8.00 10.00 12.00 14.00
7: MRM of 4 Channels ES+
10.91 TIC (Natural yellow 27)
1001 5.79e5
()
0~ e Time
2.00 4.00 6.00 8.00 10.00 12.00 14.00

Time (min)

[Bl—2z—  Natural yellow 2743 BILLACQUITY UPLC BEHC18 (a) * ACQUITY BEH Shield RP 18 (b) &
ACQUITY UPLC HSS T3 (c)ZEB &0 HTZMRMEE
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DAf# FHACQUITY BEH Shield RP 184
ERERE » natural yellow 2778 B2 IE 5 Ky
BRI - 1B E s BB A AR -
ACQUITY BEH Shield RP18 Fit EL {4
S FETC (57 Z5E A R Y i 5 PR I B 2 B ] A
SRR R I F S EHRR IR = R
gk b & Va R fET R Ig Rl 5=
B o

(=2

WA IR 25

ERERUA TR AT E - RIS E A
ACQUITY BEH Shield RP 18/& &t
A3 HIPA=FEZE A TR » 50% CHEETR
TR HEEQ ¢ 8, vvIBTR(NE0.1%
PR fe — & e - FERQ2 ¢ 8, vIvIIBTR(A
Z0.1%Z)HETTHIE » Pheapsanthinf
(B —Z =) » FERERELLI50%LE K —

8: MRM of 5 Channels ES+

9.29 TIC (Capsanthin)
100 33866
(a) &
0 RRARN LAY LA LA RS b ML LA BN LR I I
8.00 9.00 1{] 00 12.00 13.00 14.00
8: MRM of 5 Channels ES+
0 936 TIC (Capsanthin)
1.14e6
(b) &
0 LARRN LR LR LR AL R JRAERAEFAENERARN RRARE ERNAN LEARD RARL
8.00 0.00 1000 12.00 13.00 14.00
8: MRM of 5 Channels ES+
100 9.3 TIC (Capsanthin)
1.56e6
(c) & 2
9.88
0 | ERAAN BAADS RSN BARANAaaRs nanas naans nanss nanan nanallll|IC
8.00 9.00 10.00 12.00 13.00 14.00

Time (min)

AR () Z& Rz BBEZ(2 © 8, VV)BTR(E0.1% ) (b)R=

S

I« BER(2 © 8, VV)iAR(E0.1%EK) () FENRIZEUAREITEIZMRMETE



RISV BN

FEFE © FFEEQ ¢ 8, viv)IBTR(NEZ0.1%%
AOE R ZERUA TR » B HH 3 BA B 2
Bg o fHIRZ A& F b - HEEQ :
8, VIV)IETR(E0.1% ) By 25 BV T s
Hi BATFHIER -

K FHEE EpH{E FspH 3.559.0 » SHEEH
B2 ZIE(L 0 1, vv)IERIE R EEIHEB
PAfood red 6 (i —2 =) » RS
10 mMHER#05TR (pH 6.3)EFCHES © &
MG < 1, vIVIBTRZ G EIERE R - AT 51

TR RO B B 0T - i b T AT R (R 1
At AEFFELL T bk R R
(RA03D008.003) ; "7 @ F R Bamtt
R &P © HEEQ 8, vVBIR(N G
0.1% FH ) B ZEBUAT - SFIACQUITY

EREEHpH{E BRI Z I
BB EHAZpHE - DIE Y2
WM B eV R ETEETEE
AT BE - BLE10 mMH B 27ARIE Ry %
BAHYATRA (pH 6.3) » Wl 5351 DA R K &

10: MR of § Channels ES-

0 TIC (Food red 6)
(a) ¥ W ETY
".I,-'\K%{ N
0'"'I""l""[""l""I""I"”I""I'"'-I""I";‘I""I""I""I'“'
200 400 6.0 8.0 1000 1200 1400
10: MR of § Channels ES-
4] TIC (Food red 6)
10 205!
(b)§
0‘"'I""I""[""l""I"”I"”I""I'"'I"”I'”‘I""I""I""I""
200 400 6.0 §.00 10.00 1200 1400
10: MR of 5 Channels ES-
558 TIC (Food red 6)
100 18504
(c) &
0”"I""I””l""l”"I""l””l""l'”'I"”I'”'I"“I”"I"”I""ije

200 400 6.00 8.0 1000 1200 1400

Time (min)

[B—~Z= - Food red 6535 U TN RIpH{EZ 10 mMER S $2 8 (E BB ENRIA RAEITIEE FIRZMRMETE
pH 3.5 (a) * pH 6.3 (b)&pH 9.0 (c)
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BEH Shield RP18F4HC10 mM H B4 1A WK
(pH 6.3)ELHET © ZH5(1 ¢ 1, viv)IBTR 2
B AHAETT B R - AR 155 5T A8 TH
BRI -

— REEthEMELEZ 2 EREL

AFZEFHLC-MS/MSHEFTSHT - FIIFE
B EEE(ESHZ BT L= st B S
EENTE KR EETRES2EZ IR - D=
B¢ VURMRARMRMIE R AETT 34T » SR EE — B
POAR(Q1):EE—Fr E R T E o RThERE T - R
25 T BRVUMAR(Q2) B A E R E TR - L
FEVIBEFREF - I EHES = ERVUMAR(Q3 ) Ry
TEZEYRETETER - RERHLEY 2 EE
[ FEAE RIS R — (M i AL B - RRESRNE
A ARGk A o EE VB T R B LB T - AR
WK RS2 R EFEZMRMERIZ 8
sz -

AT EL AR LT e K E 2 BOE T

<M - IR Lt MR Z EFEMRMEAIZ B

7 FIFIMRM{E I - AR 8IH 3R E >
Syt - AT RE A E —

=~ IARANERRZ 544

AFERIE R - BEAEERE IR
M—RY AR BRI A - FH(E8THE
FRIEFH - BEMEEH ZEIMmRE - &
RERSHBRNRIERN - BEREETRZ
INIEEYE SR 112 0.2-50 pg/ghf » iR
2 B3R 2B — - RS T T R R P (S
N ratio) & K3 FEANZETL) » A7 HIFRR
Afood red 6Finatural white 1 $150.2 ng/g ;
capsanthin  natural yellow 27 fzriboflavintZ) 52
ug/g 5 natural brown 10 K natural yellow 6155520
ug/g 5 acid yellow 95550 pg/g °

9~ 75055 —1E 27

HEEHH  BEMEEZOWE » Kl
it f AR BT R B R A - AR ZE B AR

T BT AT ERMEE g ) R

ey %*ﬁ% *w_t N N v EE?EHEE (CV) .

£ R HEREET-(m/z) > EVIEET-(m/k) V) iRk

1 Foodred 6 ESI' 451 > 135 60 20 50% HH 1
451 >120 52

2 Natural white 1 ESI’ 152 >135 58 10 1%Z 7K
152 >110 12

3 Capsanthin ESI’ 585.4 > 109 20 26 DMSO
585.4 > 67 60

4 Natural yellow 27 EST 537.4 > 106 46 44 DMSO
537.4 > 157 38

5 Riboflavin ESI’ 377 >243 16 18 50% H 1
377 > 172 32

6 Natural brown 10 ESI' 127 > 109 30 10 50% FH g
127 > 54 20

7 Natural yellow 6 ESI’ 329 > 128 10 60 DMSO
329 > 141 52

8 Acid yellow 9 ESI” 358 > 157 48 20 50%
358 > 109 36
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5.89 FEMRM of 3 channels ES+ 1.33 FZMRM of 3 channels ES+
180 451> 135 W 152 > 135
1.090e+004 1.487e+004-
Foodred 6 Natural white 1
L3 -
e VA
L A - - i L i T i
FiMRM of 3 channels ES+ FZMRM of 3 channels ES+
100 e 451=1920 W 133 152 = 110
3.883e+003 B6.755e+003
] L
- o i o min
480 480 500 520 540 560 580 600 020 640 680 680 700 720 740 020 a0 063 DD 100 120 140 160 180 200 20 240 260 280
FT:MRM of 2 channels ES+ F5:MRM of 6 channels ES+
e 9.37 585.4> 100 100 10.95 537.4 = 106
2.017¢+005 3.665+004-
Capsanthin Natural yellow 27
“ “
L T T T T =T T T T T i ° " i
9.37 FT:MRM of 2 channels ES+ F8:MRM of 4 channels ES+
160 585.4>67 12 1008 537.4» 157
1.172e+004 3.970e+00%
LB -
—— —
i T T T T T T mim
L L] e L2 L5 0 e Woe w0as 1050 nrs W0 WIF WS WTE 100 1138 NS LTS @00 1238
F4:MRM of 3 channels ES+ F1:MRM of 3 channels ES+
- 3.99 CESESE 2.13 127 = 108
2.976e+004 2.522e+004
Riboflavin Natural brown 10
| ey
T Nmmm
4 2 . o T T LASMee dst Ao bt ot sen bt et e T i
F4:MRM of 3 channels ES+ F1:MRM of 3 channels ES+
1001 3.99 77> 472 i el
7.845e+003 1.19%e+004-
- -
TR IR IR IR IR R s IR IR R R R IR ™ TToke | 180 | 150 | 260 | 280 360 | 350 | 400 | 450 | Sm | 550 i
FIMRM of 4 channels ES+ F1:MRM of 3 channels ES+
w00 8.14 32021286 W 2.62 58 > 157
3.020e+004 1.3248+004
Natural yellow 6 Acid yvellow 9
- -
T T T T T T x‘ T T T min o T T T T T ™ i
F2MRM of 4 channels ES+ F1MRM of 3 chann&ls ES+
100- 8.14 320 = 141 EL 2.62 358 > 10D
1.236e+004 S5.019:+00%
b -
W7e 7he 735 7k 778 Bbo 8k aba 78 obe  eas ek anm DS 100 125 150 175 200 2% 250 275 300 325 3% 378 e

N

8IR{LHE At AR HE 2 MRMEAT(E



(n=5)
21+4

+1
10+2
37+ 14

=5)
30+3
10+ 1
16 +1
37+2

(n

]+ SD (1)*#) = SD (2)*

S/N ratio ¥ S/N ratio

8 H(LOD)

0.2
2
2

INITEREE
(ug/g)

T

=5)
16 +4
6=1
10+2
6=£1

(n

(n=5)
741
16+ 1
142

)£ SD (1)*#) £ SD (2)*
29+ 4

S/N ratio ¥ S/N ratio ~F

ML (S/N ratio)
JEZ(LOD)

a

(ng/e)
48
0.2
0.2
2
2

VDI

(n=5)
16+4
8+2
8+ 1
142

VBRI Z5EB/ M

=5)
9+1
11+1

(n
17+3

S/N ratio®% S/N ratio

£ SD (1)* ¥ = SD (2)*

FE(LOD)
34+2

BE&(EE

(ng/g)
0.2
0.2
2
2

VRDIERRE
T

ratio

(2)*
22
15
39

S/N  S/N

(LOD)
ratio
(1)*

39

10

19

47

[u)

¥
0.01
0.01
0.1

Natural yellow 27 0.1

TR

(ng/mL)

il

B
F
Food red 6

KA - SIHERFEZLANMLODREZ

Natural white 1
Capsanthin

7
-
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JrA 8 T (00 3R SR HE et it B RS ]l 8 3R 2 0 - B

T oaq 9 TEARLETE  BSEdEHH  BERET
= a = ZEEREE o RIS BREENBEET1R0.2-50
nglg » FHRHTIUR R BT RS R 0T - Bk
T i i LA i % T SRR e R LA S e
N TR HEER . (WFERNEZ—-FAZZ)  BREE
R E TERS - ErHEEARIFHE—
Mo
F~ A ERMRE
Mo = e R EN R R TR » 5
® =g 1207 BRI R 3 4 ~ BB 4 ~ BE3MM:
NIBENE ALK L - HP i i iRESA04
A e — K SA11#8 Hriboflavin » Bl Z SR 5 55
% & ; a riboflavinfH7F 5 MBS HRERSA07 KL SA 1285 H

natural brown 10 * JRERZE ST EURAERT » 5
St fe - HAEEER SR EAN I Z T
TR > DI SIE R S - QIR

2
0
20
50

K m ’
N
LR %= %

E AAFFEFFHLC-MS/MSZE T ALK iy 8 TE
I ﬁ R EME L o SRR R E
2SN TlE SRR AR T AR R T - B

R ALK o3 A7 HEF e B 8 1 e s il Bt A1) 2 mT BE
1 o Fria iR ESE R E ME TR - R DAfE

2
20
20
50

I BB RSB E R T R AR R
M SIEHEBRNIETEH  BEEE ZH

— N < >
- PRA120.2-50 pgfg » FEXHS BT 59 B BT
o~ o g ok o AR B R 2 R -
WERSET AR T LD (a3 B T
=" (RA03D008.003) ; V. Al kil EEL - HH503E

BEDRS S8 » Ryl i €6 e dt e 0 K 17 B 1T G

D R T EZ AL S/N ratio (2)

S Ea|T mEE mEREREERAREERAR
s £33 mmm smmmmsmENSREECRR
SEEEE ATmEmAE MESERMR IR
£33 3|7 wek mae
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BV BRI

R

BLSEIERY - oneruot ¢ (AL AL ¢ 1 %
86£0  $9T 16£0  S9C LOV0 99T vIv0 99T 10v'0  $9¢ L6S0 79T 0S 6 MO[[K pOY
I€P0 018 9Tr'0 018 €Iy0 1178 veEr'o 018 €TPo 1178 6st'0  ¥I'8 0T 9 MO[[oK [emyeN
1650 60T 850 01T vES0 60T v8Y'0 01T v6S0 €1 €660 €IT 0T 01 UmoIq [BIMEN
S9T0  66°€ SLTO  66°€ 6970  66°¢ 9970  66'¢ €LT0  66°€ SST0  66°€ z ulAegoqry
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Establishment of the Analytical Method for Azo and
Natural Colorants in Cosmetics

SHIN-HAO CHEN, YUN-HUA HSU, SHU-FANG TENG,
CHING-CHIA CHANG, SHOU-CHIEH HUANG, MEI-CHIH LIN
AND SU-HSIANG TSENG

Division of Research and Analysis, TFDA, MOHW

ABSTRACT

Colorants in cosmetics are not only used to enhance product appearance and attract consumers,
but also serve as crucial components in makeup formulations. Synthetic colorants are widely used in
cosmetics such as nail polish, eyeshadow, and lipstick due to their diverse colors, strong coloring ability,
and long-lasting performance. To ensure the safe use of cosmetics, the Ministry of Health and Welfare
has announced the “List of Colorants in Cosmetic Products”, which outlines the permitted usage scope
and restrictions of colorant components. This study uses liquid chromatograph/tandem mass spectrometer
(LC-MS/MS) to establish a simple and rapid qualitative testing method for the simultaneous analysis of
eight pigment ingredients, including CI 16155 (Food Red 6). In this study, a dichloromethane:methanol
(1:1, v/v) solution containing 0.1% formic acid was used to extract the samples. Chromatographic
sepatation was performed on an ACQUITY BEH Shield RP18 column wirh gradient elution using 10
mM ammonium formate (pH 6.3) and methanol:acetonitrile (1:1, v/v) solution. Detection was carried out
using electrospray ionization (ESI) in combination with multiple reaction monitoring (MRM) mode. This
method enables the analysis of eight pigments to be completed within 15 minutes. Method performance
was wvaluated for detection limit and specificity. The detection limits of the eight colorants in nail
polish, lip gloss and lipstick range from 0.2 to 50 pg/g, with no interference observed in blank samples.
Additionally, the applicability of this method was evaluated using 12 commercial products, including nail
polish, lip gloss, lipstick, bath additives, and facial lotion. The results demonstrated that products labeled
with the target colorants were successfully detected, indicating that the method developed in this research
is reliable for detecting colorants in real samples. It is suitable for quality monitoring of cosmetic products
and supports regulatory compliance.

Key words: cosmetics, colorants, LC-MS/MS





