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Abstract: High performance liquid chromatography-tandem mass spectrometry (HPLC-
MS/MS) and electrospray ionization tandem mass spectrometry (ESI-MS/MS) were
applied to analyze the chemical constituents from acetate, n-BuOH and 95% ethanol
extracts of Radix Isatidis. The separation was performed on a Kromasil C18 column
(4.6 mm X250 mmX5 pm) with gradient of 0. 15% acetic acid/water and methanol as
mobile phase with a flow rate of 0. 8 mL./min at 25 ‘C. The UV spectra of peaks were
obtained by a diode array detector (DAD) under the detection wavelength at 254 nm and

265 nm. In order to get exact data of MS and MS® spectra, the atmosphere pressure
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chemical ionization ion source (APCI) and electrospray ionization ion source (ESI) in
positive and negative scan mode were utilized. Up to date, twenty-eight compounds are
identified from the crude extracts, including indoles, quinazolinones, organic acids,
nucleosides, purines, amino acids, flavones and carbohydrates. Meanwhile, the antioxi-
dant activity of the extracts from Radix Isatidis were estimated by the ferric reducing
antioxidant power (FRAP) and radical scavenging (DPPH) methods. The results of the
antioxidant activities indicated that the compositions of antioxidant activity are mainly
existed in the small polarity part. Indoles, quinazolinones, organic acids and porphyrins
are the main antioxidative constituents of Radix Isatidis. This method is rapid and sensi-
tive, which can be used for analyzing the chemical compositions and antioxidant activi-
ties of traditional Chinese medicine in the future.

Key words: Radix Isatidis; chemical constituents; high performance liquid chromatogra-

phy-tandem mass spectrometry ( HPLC-MS/MS); electrospray ionization tandem mass
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spectrometry (ESI-MS/MS); antioxidant activity
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Fig.1 LC/MS chromatograms (a), positive (b) and negative (c¢) TIC of acetate extract from Radix Isatidis

F1 HERZEZERRYH LC-MS/MS # #F
Table 1 LC-MS/MS data of acetate extract from Radix Isatidis

K= tr/min m/z(+) m/z(—) MS? x|
1 10.59  166[M+H]* 166 ¢ 148[ M+ H—H,O7" , N S L2 R
120[M-+H—HCOOH]" N-Formyl anthranilic acid'”!
2 11. 50 267[M+H]" 267+ 249 M+H—H, O] ", 3942 F T 5 s e
239 [M+H— CO]J", 3-(2'-Carboxyphenyl)-4 (3H)-
146 [M+H—Cs H; COOH ™ quinazolinonel™
3 12. 81 137[M—H] 137 : 93[M—H—CO, ]~ KR Salicylic acidt®]
4 23.76 249[M+H]* 249 : 221 M+H—CO]* {4, ]l Tryptanthrint?!
5 28. 87 263[M+H]" 263 : 235[{M+H—CO]J", #it 5 Indigo™
219[M—H—CO, ]+
6 34.35  263[M--H]" 263+ 235[M+H—CO] ", 5 21 Indirubin®
219[M—H—CO, ]+
7 37. 40 279[M+H]™ 279+ 223[M+H—2CO]", fZ P % e AN
205[M+H—2CO—H,0]*" Hydroxylindirubin'®J
8 16.37 277[M—H] 277+ 259[M—H— H,0] .

WP FERR Linolenic acid™)
233lM—H— CO,],

217[M—H—CH;COOH ]

T o A 5 6 35 5 AH L A X B B AR TR 0 £ B I ) L B e LA MS? 3
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2 WERETERIONBAHEBIER(a), MEEEBFOL)MABEF(IEXATHEEFRE
Fig.2 LC/MS chromatograms (a), positive (b) and negative (¢) TIC of n-BuOH extract from Radix Isatidis

F2 WERETERIMA LC-MS/MS £ 17
Table 2 LC-MS/MS data of n-BuOH extract from Radix Isatidis

JF%5 tr/min m/z(+) m/z(—) MS? =]
9 451  24d[M+H]" 244+ 112[M+H—rib] JiFF Cytidine®
10 5.19 136{M+H]" — MR IE WS Adenine *
11 5. 44 152[M+H]" 5% Guanine *
12 8.28 245[M+H] ™ 245 ¢+ 113 M+ H-rib] ™ JRFF Uridine
13 16.80  284[M+H]' 284 + 152[ M+ H-rib] " 54 Guanosine *
u 17 164 M—H]~ 164+ 147M—H—NH; ], 7% Phenylalanine
118[M— H—HCOOH]~
15 18.99  268[M+H]* 268 + 136{ M+H—rib] ™ M4 Adenosine *
16 35.55 593 M—H]~ 593 : 473[M—H—CH, OH(CHOH),CHO] " , B4 Saponarin(910]

431[M—H—gle] ™,
341[M—H—gle— CH, OHCHOHCHO] .
311[M—H—gle—CH, OH(CHOH), CHO]~
17 37.61 623[M—H]~ 623 t 503[M—H—CH, OH(CHOH), CHO]~ , SAREET- O A
461[M—H—glc] ., Isoscoparin-7-O-glucopyranoside10J
371[M—H— gle— CH, OHCHOHCHO]~ .
341[M—H—gle— CH; OH(CHOH), CHO]

18 44.13 593[M—H]~ 593 : 341[M—H—gle— CH, OHCHOHCHO]~, S 30 -6 O- M W 7 2 B
311[M—H—gle—CH, OH(CHOH); CHO] Isovitexin-6"-O-glucopyranosidet®]
19 46.46 623[M—H]~ 623 : 371[M—H—gle—CH,OHCHOHCHO]~, St 4 48 16 Z-6"-O- I I 7 2 W 1
341[M—H—gle—CH; OH(CHOH), CHO] Isoscoparin-6"-O-glucopyranoside[ 11
20 59.27 431 431 : 341[M—H—CH, OHCHOHCHO] ~, S E Tsovitexin[910]
311[M—H—CH; OH(CHOH), CHO]~
21 60.43 461 461 : 371[M—H—CH, OHCHOHCHO] ~, F4 %% Tsoscoparin[¥10]

341[M—H—CH, OH(CHOH),CHO ]~

T LAY 9~ 15 43 531 5 A0 B # Xof BeE ity ELAT AT () F) £ B2 I 1) L 57 LE il MS? 4%
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Fig. 3 Full scan electrospray ionization mass spectrometry of 95% ethanol extract from Radix Isatidis

R3 WRIER 95% ZEIREN K ESI-MS" 38
Table 3 ESI-MS" data of 95% ethanol extract from Radix Isatidis

T m/z(+) m/z(—) MS? ey

22 104[M+H]" 104 : 86[M+H—H,OJ ", y-E I TR 7-Aminobutyric acid[]
60[M+H—CO,]"
23 116[M+H]" 116 = 70[M+H—HCOOH]+ % # Proline "
24 130[M+H]* 130+ 113[M+H—NH;]", F 45K % Epigoitrin[12]
84[M+H—SCH,]",
70[M+H—SC, H, "
25 175[M+H]" 175 + 157[M+H—H,0]*, KA Arginine”
140[M+H—H,O—NH;]",
112[M+H—HCOOC—NH; ]+
26 180[ M+H]* 180 : 162[M+H—H, 0], AW Glucosaminel 1213
144{M+H—2H,0]+,
84[M+H—2H,0—C,H,0,]7,
72[M+H—H,0—C;Hs O3]+
27 365[M~+Na*t 365 203[M+Na—glc] ™, BEWE Sucrosel!t15]
185[M+Na—gle—H,0]+,
381 [M+K]* 381 : 219[M+K—glc]*.,
201[M+K—gle—H,O]",
341 [M—H] 341 ¢ 281[M—H—C,H,0,]
179[M—H—glc] ™,
161[M—H—H, 0]~

28 133[M—H] 133 : 115[M— H—H,0] R Malic acid ')

T = FoRAbB W 23 F1 25 43 5] 55 A L6 X Bt LA A 1] o4 I 335 D 20 7
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FRAP {8 19 K /INAT DL BERE i X 86 85 7 6
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FES . BEAL IC fE AT LA % B % DPPH H
H TS R AE ST SRS . TCs, R B /) . 36 B A% RE
XFDPPH | H i 1) 1 R fE ) 8o , B4 1k e

B 5 S 2 B AR R SRR L IE
TEEHRI.95 00 L RESR I FILE AR U B 4 AL
RS RT3 40 AR BOERAS R AL 22 2
PUAA T 71 58 55 0 L TR £ 1R 32 ) = 2 B
Yy =>1F TEARBUY > 95% L B4R B . Mg AR
LR BRSBTS 1 5 - 1t BH H A 2
By F B P AER R At 4L

R4 WERRRYUBIENLESE

Table 4 Antioxidant activity of extract from Radix Isatidis

FRAP/ DPPH
K5 R
(pmol/L) Il I 77 it HXKRE ICs0/(g/L)
1 LR L Tig 1679. 68 SA=49.603C+15.792 0.9973 0. 690
2 1E T B 898. 42 SA=12.405C+12.535 0.9972 3.020
3 95 % & W 800. 78 SA=10.400C+17. 508 0.9942 3.124
4 EAREWY) 1380. 20 SA=19.139C+16. 270 0.9963 1.762

2.5 fig
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