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Rapid recognition and identification of phenanthrenes in Juncus effusus
and Juncus setchuensis by LC-ESI-MS

ZHAO Dan-dan, LI Gui-yun, WANG Xiao-hong, WANG Yang, LIN Hong-ying, HUANG Jian-mei
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China

Abstract: Objective To rapidly recognize and identify phenanthrenes in Juncus effusus and J. setchuensis. Methods HPLC-ESI-
MS method was used to investigate the ESI-MS characteristics of those phenanthrenes, to screen, and to identify phenanthrenes in J.
effusus and J. setchuensis. Results Under negative mode, phenanthrenes were inclined to loss two hydrogens, which presumably
caused by the cyclization of vinyl and aromatic ring; Furthermore, the loss of C=0 could be also observed. Fragmentation pathway of
phenanthrenes in ESI as a negative ion mode was summarized. Twenty-one phenanthrenes were rapidly detected from the extracts of J.
effusus and J. setchuensis. Among them, six compounds were accurately identified by comparison with reference substances; The
structures of five compounds were inferred according to their MS spectrum and polarity. Conclusion HPLC-ESI-MS provides not
only a new technique for the rapid identification of phenanthrenes from complex matrix, but also an effective method for the target
separation of constituents in Chinese materia medica.
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Fig. 1 Structures of five phenanthrenes
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Fig. 2 ESI-MS? spectra of effusol (A), juncusol (B), dehydroeffusol (C), dehydrojuncusol (D),
and 2-methoxyl-7-hydroxy-1-methyl-5-vinyl phenanthrene (E)
F1 FEEMSH ESI-MS® RREHE
Table 1 ESI-MS? characterization of phenanthrenes
(Rl VNS R MS (m/z) MS i F IR BT (mz)
e /L) 252 [M—H] 251 249,234,221, 206
YSRIPN R 266 [M—H] 265 263, 248, 235,222
ZEJE I 250 [M—H] 249 247,232,219, 204
FEST OB 264 [M—H] 263 261, 246, 233,219
2- AR HE- 738 I - 1- I HE-5- £ FLAE 264 [M—H] 263 246, 232,219, 204
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Fig. 4 HPLC-UV-MS chromatograms of J. effusus and J. setchuensis extracts
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F2 STOERIFEMSH LC-MS RS
Table 2 LC-MS? identification of phenanthrenes in J. effusus

WS /min MS(m/z)  MS*E LRI BT (mlz) BN WR AV EAE S
1 11.47 251 249, 234,221 —
2 12.25 251 249, 234,221 —
3 12.77 251 249, 234, 221, 206 R
4 13.18 249 247,232,219, 204 LA B
5 13.82 265 263,248,235 —
6 13.91 265 263,248, 235,222 KT 0y
7 14.21 263 261, 246, 233,218 LEUT DR
8 14.34 265 263,248,235 —
9 15.12 265 263, 248, 232 —
10 18.19 263 261,232,219 —
11 18.54 263 261,247 —
12 19.13 497 479, 469, 247, 235 ARV
13 22.41 265 248, 234, 206 DKy 2- A - 7-FR 2 - 1 - BE-5- L0 29, 10- & E
14 22.70 263 246,232, 219, 204 2-FA FE-7-FR - 1 - FR 3-5- 20 3
15 27.65 497 451,264, 248,233 —

— IHIETIARE, FR

— : structure was unconfirmed, same as below

#3 FATLEPIFEXRMSH LC-MS™ RS
Table 3 LC-MS? identification of phenanthrenes in J. setchuensis

165ty / min i) MS* i EE BB T (mlz) R R 5 3

1 1051 295 277,262, 251, 236 W4 juncuenin C

2 1265 251 249, 234,221, 206 Ju

3 13.14 249 247,232,219, 204 PN

4 1355 251 249,234,221 —

5 1415 265 263, 248, 235,222 AR

6 1446 263 261, 246, 233,218 LET OB

7 1506 265 263, 248, 232 —

8 19.07 497 479, 469, 247, 235 AR

9 19.15 265 263, 249, 234, 221 HEW K C-6, 7 5L 8 A7 Ky 2 HAEEAC KT LB e f i (b &1 XO
10 20.13 263 261, 247,232,219 WK C-6, 7 5 8 A7 Ky 2 HEEEUC I LA LR i td (b&W YD
11 2687 249 247,233, 221,207 HEW A juncunol
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LT I AR 73 BT A R), AF bl R A ) 3
Wb T RE T, S5 SCmERE" ", iy
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CH,] , #EMIZLA juncunol.
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Fig. 5 Structures of juncusin (A), 2-methoxyl-7-hydroxy-1-methyl-5-vinyl-9, 10-dihydro-phenanthrene (B), juncuenin C (C),

compound X (D), compound Y (E), and juncunol (F)
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