a2 2 i3 o 4R Vol. 42 No.2
202143 H Journal of Chinese Mass Spectrometry Society Mar. 2021

TR E R RES TR A RELER D

koORUVLE AL IR
QLT B E BT R A BOR R TR A 4500465
2. RGP BEZ R EE IR ET B T E RS REAEY =W G, B 201203;
3. ERR 2 B BEA PR SE BT, A PLBRE ol . B 200032)

FEE R TR AT 4 i 2 05 (CFI-MS) 12 B $He 4 oK 25 B b 35 i) v 24 v 42 08 Pk 40 6 AT D 40 B » AR A
M TR R R R Y SR ) b AT 2 B AT AL R I L S TR LT 2 L
FBRSS IR SE . R CFI-MS ik PR 43 AN [ 00 fif R 1 9 A Rl R ARG B2 (IR ) 3 o Jo i 181 T DA
ST G R R L O SR TR PR, AT DL e 2 R R R A R AT MR B R R AR R
Jo LA R 5 g O ST SR A BRI AR B

IR T L 4 H B T (CFI-MS) 5 el 43 01 5 Tt 2h 5 45 4 1 4

hE 4% ES:0657.63 XEARERD A XEHS:1004-2997(2021)02-0118-11
doi:10. 7538/zpxb. 2020. 0017 FRREZ(ZERS)FRIRE (OSID) :

Rapid Analysis of Volatile Components in Traditional Chinese

Medicine by Carbon Fiber Ionization Mass Spectrometry

ZHANG Qiang"*?*, SU Yue?’, GUO Yin-long®
(1. Department of Criminal Science and Technology ., Henan Police College . Zhengzhou 450046, China;
2. Center for Chinese Medicine Therapy and Systems Biology . Institute for Interdisciplinary
Medicine Sciences, Shanghai University of Traditional Chinese Medicine , Shanghai 201203, China;
3. National Center for Organic Mass Spectrometry in Shanghai , Shanghai Institute of Organic Chemistry ,

Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: The carbon fiber ionization mass spectrometry (CFI-MS) method was used to
quickly and directly analyse volatile components in traditional Chinese medicine (TCM)
without pretreatment. Three key factors affecting the signal intensity of CFI-MS were
optimized, which was voltage, horizontal distance between carbon fiber tip and mass
spectrometer entrance, and vertical distance between TCM sample and carbon fiber tip.

Taking cinnamaldehyde as an example, the signal intensity changes of CFI-MS on
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samples with different concentrations were investigated. And then the optimized CFI-
MS was used to quickly and directly analyse TCMs without any pre-treatment, that was
Ramulus Cinnamomi, Angelica sinensis, Ligusticum chuanxiong, Patchouli oil,
Fufangchuanxiong capsules and Siwu granules, as the result various components were
successfully characterized, such as hydrocarbons, terpenes, aldehydes, ketones, phe-
nols, esters, and steroids. In addition, the optimized CFI-MS was used to quickly and
directly analyse the Ramulus Cinnamomi and tangerine peel of different freshness, and
the freshness could be identified from the differences in mass spectra. The method is
simple, reliable and rapid analysis, which can perform rapid and direct system character-
ization research on volatile components in TCM. The use of CFI-MS provides scientific
theoretical basis for the research on the substance base and quality control of TCM. In
addition, the residual compounds on the carbon fiber can be quickly removed by flame
combustion. As a result, there is no cross-contamination, so CFI-MS shows the poten-
tial for high-throughput analysis. Compared with other AI-MS, CFI-MS device is sim-
ple, easy to operate, less adjustment parameters, rapid and efficient, time-saving and
labor-saving in direct analysis.

Key words: carbon fiber ionization mass spectrometry (CFI-MS) ; rapid analysis; tradi-

tional Chinese medicine; volatile components
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Table 1 Mass spectral signals of patchouli oil and its possible compounds at positive ion mode

J A b BB Vi RE:N AR A Y 251
m/z Tonic form Formula Tentative compound identification Category
203 [M+H]* CiiHis0 14-nor-f-patchoul-1(5) , 2-diene-4-one i 2

Ci5 Hyo a-Curcumene PSR
205 [M+H]* Cis Hay Aciphyllene; Alloaromadendrene ; Aromadendrene; Bk

B-Bourbonene;a- and f-Bulnesene;d-Cardinene;
a-and p-Caryophyllene;trans-Caryophyllene; Copaene;
[-Cubebene; Cycloseychellene; g-and d-elemene;
7-Epi-a-selinene; Germacrene-A, B, D;a-, 4 and §-Guaiene;
a-»7-Gurjunene;e-humulene;e-, 3, - and §-Patchoulene;
Selina-4,11-diene; Selina-4(15) ,7(11)-diene;a-» - and

7-Selinene; Seychellene; Valencene

219 [M+H]* Ci5 H220 a-Elemenone fili) 2

221 [M-+H]* CisHo O Caryophyllene oxide;3-Copaen-4-a-ol; i 28
1B3,5p-Epoxy-guai-11-ene; la s 5a-Epoxyguai-11-ene;
1,10-Epoxy-guai-11-ene; Guaia-10(15) , 11-dien-1a-ol;

Guaia-1,11-dien-10-ola;Patchoulione

225 [M+ H] f C}zHu;(M Pogostone EE%’S
235 [M-+H]" Ci5 Hz2 02 4-Hydroxy-10-epirotundone; 2-Keto-48-hydroxyguai-1,11-diene; i 28

2-Keto-1(5)-fpatchoulene-4qa-ol;

2-Keto-1(5)-B-patchoulene-44-0l;

8-Keto-9(10)-a-patchoulene-4a-ol;
23-Methoxy-14-nor-g-patchoul-1(5)-ene-4-one

237 [M+H]* Cy5 Hz4 O, 15q-Hydroperoxy-guaia-1(10) ,11-diene i 28
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Table 2 Mass spectral signals of patchouli oil and its possible compounds at negative ion mode

JB A4 Eb HFIER Vi REaY AR A Y B
m/z Tonic form Formula Tentative compound identification Category
209 [M—H]~ Ci1H14 Oy 4-Hydroxy-6-methyl-3-(3-methyl-1-oxobutyl)-2 H-pyran-2-one; [[FES

4-Hydroxy-6-methyl-3-(2-methyl-1-oxobuty)-2H-pyran-2-one
223 [M—H]" Ci12Hi5 0,4 Pogostone S
253 [M—H] Ci5 Hos Oy 8a»9a-Dihydroxypatchoulol; 3a,8a-Dihydroxypatchoulol; B8R

283, 12-Dihydroxypathoulol
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