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Determination of seven colorants in cigarette breakable capsule by ultra-high
performance liquid chromatograph-tandem mass spectrometry
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Abstract: To detect seven kinds of water-soluble colorant in cigarette breakable capsule, a method was
developed for determination tartrazine, amaranth, ponceau, sunset yellow, allura red, brilliant blue and
erythrosine by ultra-high performance liquid chromatograph-tandem mass spectrometry. The samples were
extracted by homogenate with water, removed organic impurity with hexane, and injected after filter with
0.22 pm. Waters BEH column was selected as analysis column with methanol and 10 mmo/L ammonium
acetate aqueous solution as mobile. MRM with ESI+ and ESI- mode was used to analyze sample by ultra-high
performance-tandem mass spectrometry. The results showed that average recoveries of 7 colorants were in the
range of 85.2%-105% with relative standard deviation of 2.1%-4.6%. The linear range were 0.005 -0.5 pg/mL,
correlation coefficients were all greater than 0.99, and the limit of quantitation were 0.4 -5.0 pg/g. The method
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is sensitive and suitable for the analysis of 7 colorants in breakable capsule.

Keywords: breakable capsule; colorants; ultra-high performance liquid chromatography-tandem mass
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Waters Acquity UPLC 8 &1 R8I AH 235 1 (3
[E] Waters 2\ 7] ) ; Waters Primer 58 B¢ 5% (€ H
Waters 2y F) ) ; IKA T18 )3 HL (5 & IKA A A ) 3
Talboys 2 % Ji¢ it 1k & 41X ( 32 [# Troemner 23 F) ) ;
Millipore ## 2 7K #L ( 1 [ Merck Millipore 28 & ) 5

Eppendorf 5804 {533 E5.00HL(#2E Eppendorf A ] ) o
1.2 i 5

B IE CbE (kal, 25 Tiade A F)); brife
i F7 4 ¥ (tartrazine, CAS: 1934-21-0) . H 7% #
(sunset yellow, CAS: 2783-94-0) , % =¥4T. (amaranth,
CAS: 915-67-3) . 1 }i§ £T. ( ponceau, CAS: 2611-82-
7). 5 4L (allura red, CAS: 25965-17-6) . 5% ik
(brilliant blue, CAS: 3844-45-9) | J#E4T (erythrosine,
CAS: 16423-88-0) ¥l B Sigma-Aldrich 2~ &, 4l i
KF 99.0%,

1.3 /7 &
1.3.1 VG HI

ST IFREL 7 R IR HEDI BT 0.025 g, 4K
W E 2T 25 mL & s, B R VR N
1 000 pg/mL AR —FRUERE 25U o SR 5 B BB 2
—FRAERE WA 1 mL & 10 mL A8, a4tk
FEZY, 13 BB E AR EE R 100 pg/mL (YIRS fift
B, 4 °C AR
1.3.2 AL ER

FREBUREER 0.2 g T 50 mL 2.0, A 10 mL
K, FAIEEHLLL 15 000 t/min 2J3¢ 2 min, F-0I1 5 mL
1FE S bE R iEIR 7% 2 min, 4 000 r/min &5.0> 5 min, B
KAHZH 0.22 pm JEREIS 385 EHLAT -
133 hr &t

O 3%4: . Acquity BEH C18 £ (2.1mmx100 mm,
1.7 um) ; W shAf: A A5 10 mmol/L ZREZHI4lK,
B i B VEEFEF : 0 min 75% A, 2 min 50% A,
4 min 25% A, 5 min 75% A, 9 min 75% A, i
0.3 mL/min; #FAE S : 2 ul; A : 30 C.
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x1 NENERFHERENSH

H | B ERE T (m/z) EVEE X (m/z) R fiE/eV
- ESI+ 469.2/108.2 469.2/199.9 38,38
Frig e
ESI- 467.2/171.9 467.2/198.0 18, 18
ESI+ 539.2/223.1 539.2/348.1 36, 36
BT
ESI- 537.2/237.0 537.2/317.0 42,30
ESI+ 539.2/157.9 539.2/223.1 36, 38
i3l [=gAn
ESI- 537.2/302.0 537.2/509.0 22,16
i ESI+ 409.2/173.0 409.2/236.0 38,28
H & H
ESI- 407.2/207.0 407.2/327.0 30,26
o ESI+ 453.1/202.1 453.1/217.0 38,34
i san
ESI- 451.1/207.0 451.1/235.0 28,28
o ESI+ 749.3/171.0 749.3/306.2 80, 50
g
ESI- 747.3/260.3 747.3/481.1 48,50
ESI+ 836.9/328.9 836.9/582.9 64, 60
IRBELT
ESI- 834.9/536.8 834.9/662.9 32,30
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S PS5 mmol/L TR 8k (05 1T A TR 22,
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TRAARE TAER AT, R 3 b,
SERIREIE o DAAS 20 43 04 O vk R AR AL AR, 06 TR
AR, S lbRE TAEMZ . 7 g AT H
LR PEIE R N B BRI G R, HER IR
T 0.99, 5o 1Y Lk FIFE 0.005~0.2 pg/mL, H
i 6 T (30 R AMETE FBIAE 0.02~0.5 pug/mL, W& 2
JIT7R o MR e/ MG B2 1) 3 A5 AR R s o i 2 A X
TR PR | 10 f5AH R B o O 22 M AR e BB, 25 6
AL B PR T A | AR IR BRI AR R A B S 1A
It 7 A AR E B BRTE 0.4~5 ng/g, BEH
J 7 R T S T EER
2.5.2 kIR 5K

K H TG EBEERAE 25 FIRE G, 16 3 AKF Lk
FPas Il s g, /K 6 IER . Hohr g
W CRL | WHBR LD AR MR B LT 4K 2.5, S,
10 pg/g 3 MAKFEIN; 52 4% 0.5, 1.0, 1.5 pg/g 3 1
AN R 5, 10, 15 pg/g 3 DMAKFHN, 45
AR 3 iR, 16 3 IR AKE L, 7 R @i

1 [0 R AE 85.2%~105% =2 8], FH % A7 U I 22
(RSD)TE 2.1%~4.6%, UiHA 74 7 #& @R4
B DR RIS 2 B2, BB I 7 Tl (050 ) B
SHTER
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R T AR KA 7= 1 42 403 08 R 2R 7
g5 R WoR AT A R 71.4%, & & AE
8.7~318.2 pg/g; Je i K R 71.4%, & # U7
10.1~382.4 pg/g; iF LA HF N 14.3%, & L H
18 72.3~468.6 pg/g; MIGLIAK H R K 14.3%, &EE
FI7E 120.6~218.7 pg /g; DR LLAG HH K 14.3%, &
FILHIE 2.1~7.6 pg/g, HAB LR ARAG H

ARG A 5] B30 60 1 B 1 3 0, 5 I
a3, VBT FITF U ME , OB ERTR, Hemi il il e
25 5L R TN A P A B B S iR 0.25 pg/sZ,
PRI 5N 0.52 pg/>, 5l 5N 0.25 pg/3¢,
MRREZL &M 0.76 pg/37, HA LR AAS

R2 FHENSMRRESEER

# P B3 s} 6] /min LEPETIE/ (pg-mL™) LM P B/ (ngg ")
Fri s 1.88 0.02~0.5 y=4 622.67x-832.46 0.999 7 2.0
TiSRLL 2.00 0.02~0.5 =5 165.21x+641.62 0.998 4 1.8
JiLiZEAN 2.46 0.02~0.5 =5 632.82x+1 343.55 0.998 2 1.5
H & v 2.55 0.05~0.5 y=1783.47x-206.84 0.997 8 5.0
BRRAT 2.73 0.01~0.5 =10 452.34x+708.20 0.996 0 1.5
K 3.32 0.005~0.2 =103 966.12x-18 017.12 0.998 4 0.4
IREELL 3.60 0.03~0.5 y=4 015.22x+26 379.34 0.998 0 2.5
#®3 FENEWESHERE
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SER IR % RSD/% SRR/ % RSD/% S IR % RSD/%
P B 92.8 4.0 95.6 32 102 2.1
BT 95.2 3.8 99.8 24 104 22
LT 86.6 43 89.2 33 93.4 2.5
H % 8 85.7 44 87.3 3.4 90.5 22
PERRLL 93.4 45 96.2 2.3 105 2.4
S 85.2 4.6 88.4 2.6 94.8 2.1
IREELT. 94.1 3.9 95.8 3.1 104 22
3 ZRIE R, EE ST T R AR D 7 A 0] B AR

ARICR 29K B2 R AT (- 3 I i
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