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Study on Chemical Pattern Recognition and Mass Spectrometry

Fingerprints of Gentiana scabra Bge.
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Abstract: The fingerprint of Gentiana scabra Bge. was established by electrospray ionization
mass spectrometry (ESI-MS). Main secoiridoid glycosides of Gentiana scabra Bge. and
their fragmentment pathway were analyzed by ESI-MS. Secoiridoid glycosides were extrac-
ted form Gentiana scabra Bge. by methanol supersonics,and extracts were analyzed directly
in positive ion mode by ESI-MS. The results of ESI-MS fingerprint were processed by
chemical pattern recognition method. The samples form autumn are in good quality. The
result also can differentiate samples from different seasons. Secoiridoid glycosides are frag-
mented through losing H,O, acetyl and glucosyl in ESI-MS?, Electrospray ionization mass
spectrometry method is good precision, stability and reproducibility. This method is sim-

ple, rapid, and can be used for identification and study of characteristic fingerprint.
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Table 1 Gentiana scabra Bge. samples

from spring and autumn

/

/m /m
s07-1,s08-1 400 s07-1,s08-1 400
s07-2,s08-2 398 s07-2,s08-2 398
s07-3,s08-3 396 s07-3,s08-3 396
s07-4,s08-4 394 s07-4,s08-4 394
s07-5,s08-5 390 s07-5,s08-5 390

1.2
,50 C )
0.3 g, 10 mL s s
10 min 30 min, , 2 mL
; 5 mL, o
1.3
2 mg .
, 5 mL ) , o
1.4
EST 5 kV,
220 C, (N,) 60 arb, (N,)
5 arb, 11 V,
m/z 50~1 000, N , MS?
25%.
2
2.1
s07-1. s07-1
) m/z 365,
379.381.395.527.543.735.805.821, 1,
m/z 365,527,543 )
1~2 y m/z
365 [M-+Na]l* .m/z 527
[M+Na " .m/z 543
[M+K]", ;
m/z 379,381 ( 2)
(m/z 357), (m/z 359)
C 3,
, (m/z 195 197) .
,m/z 379,381 [M+Na]™"
[M+Na]™,

[M+Na]" :m/z 805.821 s
m/z 781,797

[M—H]~ , )
[5-6], trifloroside (
) .rindoside, 4, trifloro-
side,m/z 745 m/z 805
ym/z 643 m/z 745
.m/z 507 m/z 643
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Fig. 1 Mass spectra of Gentiana scabra Bge. samples from spring(a) and autumn(b)
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Fig. 3 Positive ion ESI-MS/MS spectra of gentiopicroside(a) and sweroside(b)standard
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2

ESI-MS/MS

Table 2 Diagnostic fragment ions of main compound from Gentiana scabra Bge. in ESI-MS/MS spectra

[M+Na]" [M+K]* [2M~+Na]" [M~+Na]"
(342) 365 - 347, 305, 203
(504) 527 543 — 365,203
(356) 379 395 735 217, 199
(358) 381 - 219
trifloroside(782) 805 — 745, 643, 507
rindoside(798) 821 - 761, 659, 523
3 : ( N
)N ( )N
( rindoside)
OH '
R, ; s
4 Trifloroside(1) rindoside(2) ’
Fig. 4 Structures of trifloroside(1) s07-1,s08-1 ’
and rindoside(2) 0.9,
0.9, 0.8,
2.2 , 3.
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N , 5 2.3.1 N
o O 22 ,
RSD 2.36%.1.98%, TIC
RSD 3%, o ,
2) : 1.2 o (
5 , o N ) ,
RSD 2.16%.2.62%, . ,
TIC RSD 3% ,
3) : , ,
0.4.8.12,16 h ) . s
RSD 1.69%.2. 46 %, ;
TIC RSD 3%, , N
16 h R s m/z 365
2.2.2 ( [M-+Nal]").m/z 527¢(
20 . 1.4  [M+Nal") . m/z543( [M+K]")3
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Fig. 5 Mass spectrometry fingerprints of Gentiana scabra Bge.
samples from spring(a) and autumn(b)
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Table 3 Similarity of mass spectrometry fingerprint of Gentiana scabra Bge.
07-1 07-2 07-3 07-4 07-5 08-1 08-2 08-3 08-4 08-5
1. 000 0.913 0. 898 0. 959 0. 867 0. 838 0. 924 0.878 0.872 0. 894
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4
Table 4 Member table of

each observation factor cluster membership

Case Number Cluster Distance ,
1 2 1.478 ,
2 2 2.162 .
3 2 1. 830 . . .
4 2 2.073 ,
5 2 1.310 .
6 2 2. 790
7 2 1. 346 .
8 2 4.231 [1] . : [S].
9 2 2.088 : »2005:70.
10 2 1.637 (2] ’ ’ .
11 i 3. 253 [Jl. , 1981, 12 (6).7.
12 1 2.197 3] ' ' '
(1. ,
13 ! 2.z 2001, 22 (8):1 323-1 325.
14 1 2.404 [4] ’ ’ ’
15 1 2.820 ESLMS . .
16 1 4,762 2006, 37 (6):122-124.
17 1 2,184 [5] . [D].
18 1 2.726 »2002.
19 1 9 622 [6] KAKUDA R, IIJIMA T, YAOITA Y. et al. Sec-
2 . 3 009 oiridoid glycosides from Gentiana scabra[J]. Nat
Prod, 2001, 64(12): 1 574-1 575.
[7] . [M].5
, 2003 74.
[8] , . .o
, [Jl.

, 2003,123(13): 502-505.





