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Rapid Detection of Carmine and Erythrosine in Croci Stigma by Ion Mobility Spectrometry
GAO Yanjia' ,HAN Ying',SUN Limin', FANG Juanjuan',LI Qiang',WANG Ying’
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Abstract: Objective To establish a rapid detection method for the illegal dyes (carmine and erythrosine) in Croci Stigma by ion
mobility spectrometry (IMS). Methods Under [M — H]~ mode with the voltage of 2 000 V,drift tube voltage of 7 500 V,inlet air
temperature of 180 °C,drift tube temperature of 180 °C,gate voltage of 45 V,gate pulse width of 120 ps,drift tube flow rate of
1.2 L/ min,exhaust pump of 0.8 L/ min,operation time of 30 s and spectral range of 25 ms,the migration time of single dye and
two dyes detected simultaneously was investigated respectively. Results The migration time of carmine and erythrosine was
(9.277 +0.018) ms and (16.705+0.016) ms,respectively. The limit of detection (LOD) of carmine and erythrosine was 5 wg/mL.
Carmine was detected in one of the 10 batches of medicinal materials. Conclusion The established IMS detection method is rapid,
simple and stable,which can be used for the preliminary screening of the illegal dyes (carmine and erythrosine) in Croci Stigma.
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X B W 0 ) O B 2T AR E 2T % BE
10. 0 mg, K5 B FRAE , 209 B 100 mL 25 I, i 2 B
i I 2 A BT VR FE O 100 pg / mL A B — X
HERIE AW, B 4 CCARAT (RO I 2R & 0,
SR BE i B VR BE YA 1 g / mL L 10 g / mL Y
B — X FE SV

RO BE P A T T 20 BAE 2 J H 10 g / mL 1Y
2 b B — %o FEAVATR 5. 0,2.5,1.0,0. 5 mL, 1 pg/ mL Y
2 B — X R VAW 2.5, 1.0,0.5,0.25 mL, 43 51 5
100 mg PYLLAEZTAHIR A IR M Y (0 f5 Bt T, BASAS UL PH 14
FE S B 100 mg, I 10 mL ZBER S min, £80. 45 pm JE
PG L, BRI, B4 .

PR SR BT T BE PR LT AR 25 MR R 1 g, N
1510 mL, 50 5 min, 28 0. 45 pum U8 RS a |, S E R ,
IR RE 10455, RIS
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F(S0.27) REELL A A MEF(07), G A M -H] -
B HCR M - H] - mhik . [M - H] - &4 F,
DA B AVE R IE Y 0T, B IR HL 2 000 V, RS A HL
7500 V, #EARE 180 °C, ERL AT L E 180 °C, ML
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[M - H] = M T hn e s 7R Db s 15 7T 8
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Fig.1  Effect of ion source voltage change on pigment identifica-
tion of dye
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Tab.1 IMS detection conditions
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Tab.2 IMS characteristics of dye reference materials 2.8 !
2.2
SRS BFRAERX T A% 0] (ms) K,(cm?>/Vs) 1.6
2
MEAgL. [M-H]™  9.277+0.018 1.4391+0.0028 (‘)Z
IR sker (M-H]" 16.705 +£0.016  0.799 3 +0.000 7 _0:2 i / ms
B 2.0 5.7 9.4 13.1 16.9 20.6 24.3
8.5 1. MEAg4r 2. Frdfer
7.0 E3 2MERRNEFEENNEFIRIEE
5.5
40 1 1. Carmine 2. Erythrosine
25 Fig.3 IMS spectra of two dyes detected simultaneously
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Tab.3 The migration time of dyes standards S A .
HRA M AR (ms) RSD(%) Ve
PR H1E 9.270  9.275 9.276  9.282 9.279 9.295 0.0696 2.2
H2K 9260 9.274 9.276 9.281 9.274 9.287 }g
%3K 9270 9.273 9.275 9.278 9.274 9.272 0.4
F84 B1E 16712 16.704 16.706 16,707 16.704 16.700 0.0220 O e 57 04 51 160 g gz | T/me
F2% 16.709 16.702 16.704 16.707 16.708 16.699 A
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/5‘]lzﬁ’Hﬁ*gﬁd‘ﬁﬂ%$5$—é%ﬁﬁﬁj‘ﬂg£*§;ﬁd‘ e 2.0 57 9.4 13.1 16.9 20.6 24.3 L e
Iﬁj—ﬁlo B
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fﬂ(lEM)o Fig.5 IMS spectra of simulated positive samples
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Fig. 6 IMS spectra of two dyes with different mass concentrations
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