HA0% S5 g7 R Vol. 40 No. 4
20194E7H Journal of Chinese Mass Spectrometry Society Jul. 2019

AEMUZER D KN FERR

]éj ’lﬁ 9Tﬁ '!(%29/?‘7 ’Eﬁlvﬁﬁfv’% /\}j"\’”ﬂ,ﬁ']ij(l?]']g
QLT AL BT 5T B - b5t 10002952, [ ASFEERE . kst 10002953, Lt EZ R4, dbst 100029)

FEE R B OB A 1 - R b 2 L B B3 1 (HPLC-APCI/MS) Al B 32 9F R 10 F8 0 550 AR I66 J 3% 1

(ESI-MS) 43 K& M Z R Z T L IF T s i 95A T F Y AL 2 88 . R T Kromasil C18 43 #7 4%

(4.6 mmX 250 mmX5 ‘um) PL 0. 15% Z R / /K- HV s Ay 37 20 AH 1E AT 22 Pk B B2 R L, 72 7% 0. 8 mL/min, #i:
i 25 °C 5 2R FH A A 1 48 AR 0 28 L A B4 43 00 D 254 nm T 265 nim s 2R F R AR Ak 27 v 85 Y8 F0

”ﬁ%%ﬁﬂ‘?-fﬂi J\Vﬁﬁﬁﬁiff%itﬁ_ﬁﬁib" SR B AL RGN SR CBEIE T BERT 95 % & B d

By LB 39 R AL AW AR A WSS VA DLIRZE A E RS 2 VR IR S LV IS 2 L b ik S 1)
a@m%’éﬁiﬁv\ﬂ:A% R U8 B 73k JRURE 77 3 (FRAP) X K75 M R B0 040 16 Ve BEAT PE 4 . OF 1 B il B0

RE T Bk FR/\P¥£E’J‘{'J7'JLJ£ B, BURALTE PRI S5 R R W] R BT A M AR SR P TEAR

r&”WEEE’MJc H O3 v M5l 2 e R SR R MLIR AL & W H B A ROy . T R EE VR E

?*%4&+&ﬁ%$ﬁﬂh¥mﬁﬁﬁﬁ‘

KR R M A 8 s R ROBOAR B35 - R AU AL o7 HL B B 2 (HPLC-APCI/MS) 5 Hy 158 55 £ K 5

(ESI-MS*) s i A AL 16 2

hESEES.0657.6 X AR ERD A XEHS:1004-2997(2019)04-0381-10

doi:10. 7538/zpxb. 2019. 0028

Study of Chemical Constituents and Antioxidant Activity of Isatidis Folium
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Abstract: High performance liquid chromatography-atmospheric pressure chemical ioni-
zation/mass spectrometry (HPLC-APCI/MS) and electrospray ionization tandem mass
spectrometry (ESI-MS?) were applied to analyze the chemical constituents from acetate,
n-BuOH and 95% ethanol extracts of Isatidis Folium. The separation was performed on
a Kromasil C18 column (4.6 mm X250 mm X5 pm) with the gradient of 0. 15% acetic
acid/water-methanol as mobile phase with a flow rate of 0. 8 mL./min at 25 ‘C. The UV
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spectra 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 atmos-
phere pressure chemical ionization ion source ( APCI) and electrospray ionization ion
source (ESI) in both positive and negative mode were utilized. Up to date, thirty-nine
different compounds were identified from the crude extracts, including alkaloids, organ-
ic acids, nucleosides and purines, amino acids, flavones, carbohydrates, porphyrin and
epigoitrin. Meanwhile, the antioxidant activity of the extracts from Radix Isatidis were
successfully 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 were mainly existed in the small polarity part.
Indoles, quinazolinones, organic acids and porphyrins might be the main antioxidative
constituents of Radix Isatidis. This method is rapid and sensitive that can be used for
analyzing the chemical compositions and antioxidant activities of traditional Chinese
medicine.
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Fig. 1 Total ion chromatograms of the acetate extract from Isatidis Folium
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Fig. 2 Total ion chromatograms of the n-BuOH extract from Isatidis Folium
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Fig.3 Mass spectra of the 95% ethanol extract from Isatidis Folium
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Table 1 LC-MS? data of the acetate extract from Isatidis Folium
i IE B P BB R -
75 - B4 i 1) TR AR [ia<t’]
Positive ion mode Negative ion mode
No. tr/min MS? data Compounds
(m/2) (m/z)
1 10. 45 166[M+H]* 166.148( M+H—H,0]*, N 5L 2 SR W iR
120[M+H—HCOOH]*
2 10. 98 267[M+H]" 267:249[M-+H—H,0] ", 342 % 3 s s )
239[M+H—COJ]*,
146[M+H—Cs H; COOH]*
3 12.91 137[M—H]~ 137.93[M—H—CO, ]~ KGR
4 13. 40 146[M+H]* 146:118LM+H—CO]J* 3T S mg | e
5 13. 84 239[M+H]! 239:221[M+H—H,0]J" . 32 7 5k s e i)
211[M+H—COJ"
6 15. 81 327[M+H]" 327:201[M+H—CH; CHC(COOH)COCH, ] K #E i fil
7 23.63 249[M+H]+ 249:221[M+H—CO]™" 8 J1 T
8 28. 28 263[M+H]" 263:235{M+H—CO]*, i i
219[M—H—CO, "
9 34. 25 263[M+H]" 263:235{M+H—CO]*, it F 4T
219[M—H—CO, "
10 37. 44 279[M+H]* 279.:223( M+H—2CO]+, B fE B4
205 M+H—2CO—H,0]*
11 46. 39 277(M—H]~ 277.259(M—H—H,0] , RIA
233[M—H—CO, ],
217[M—H—CH3;COOH ]~
12 59. 33 535[M+H]" 535:507[M—H—CO]", FEMLEE M SRR a

463[M+H—C;H,0. 1",

435[M+H—C; H, O, —COJ™
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Table 2 LC-MS® data of the n-BuOH extract from Isatidis Folium
NN UL X
F5 A e it i€ et/
Positive ion Negative ion
No.  tg/min MS$? data Compounds
mode (m/z) mode (m/z)
13 4.41 244 M+H]* 244 112[M+H—rib]* JH
14 5.16 136[M+H]* — iR IR
15 5.49  152[M-+H]? 8 1
16 8. 38 245 M+H]* 245:113[M+H—rib]* JRAF
17 16.64  284[M-+H]" 284:152[ M+H—rib] " RS
18 17.70 164[M—H]~ 164:147M—H—NH;]", ESEN
118LM—H—HCOOH ]~
19 18.94  268[M+H]* 268:136[ M+H—rib] " Ji
20 35.05 593[M—H]~ 593:473[ M—H—CH; OH(CHOH),CHO]~ . LB
431[M—H—glc]
341[M—H—gle—CH,OHCHOHCHO]~,
311[M—H—gle—CH,OH(CHOH),CHOJ~
21 37.07 623[M—H]~ 623:503[ M—H—CH; OH(CHOH), CHO] "~ , RERIEET-O
461[M—H—glc] ", bk, W ] 2 A
371[M—H—gle— CH,OHCHOHCHO] ",
341[M—H—gle—CH,OH(CHOH); CHO]~
22 37.25  611[M+H]* 609[M—H] 609:357[M— H—gle— CH,OHCHOHCHO] ", S LAF-6"-0-
327[M—H—gle—CH,OH(CHOH),CHO]~ b v ] 25 A
23 43. 21 593[M—H] 593:341[M—H—gle—CH, OHCHOHCHO] FALIRE 60O
311[M—H—gle—CH,OH(CHOH),CHO]~ b W 8] 2 A
24 45.25 623[M—H]~ 623:371[M—H—gle—CH,OHCHOHCHO]~,  R&%#E%-6"-0
341[M—H—gle— CH,OH(CHOH);CHO] WEL e ] 26 B
25 50. 33 147IM—H] 447.357[ M—H—CH, OHCHOHCHO] SEEE R
327[M—H—CH,; OH(CHOH), CHO ]~
26 52.13 609[M—H] 609:519{M—H—CH,OHCHOHCHO] ., SEFRH-3"-0
4129[M—H—gle—H,0]~, b e ] 2 A
339[M—H—gle—H,O—CH,; OHCHOHCHO ]~
27 58. 50 431[M—H] 431.341[ M—H—CH,OHCHOHCHO] SR #E
311[M—H—CH; OH(CHOH), CHO]~
28 59. 24 593[M—H]~ 593:503[M—H—CH,OHCHOHCHO] ", 43R E-3"-0-
413[M—H—gle—H,0] Wb W 5] 2 AR
323[M—H—gle—H;O— —CH,; OHCHOHCHO]
29 59.75 461[M—H]~ 461:37[M—H—CH,OHCHOHCHO]~ . RewriE
341[M—H—CH; OH(CHOH),CHO]~
30 60. 37 623[M—H] 623:533[M—H—CH,OHCHOHCHO] ", LRy SEOs

443[M—H—gle—H,0] .

353[M—H—gle—H,O—CH; OHCHOHCHO]~

WL i 5 760 Ml
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3 Al KR M 95 % £ R B 7E I
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Table 3 ESI-MS$? data of the 95% ethanol extract from Isatidis Folium

IERFR B FHE
Positive ion mode  Negative ion mode A feit
No. MS? data Compounds
(m/z) (m/z)
31 104[M+H]* 104:86(M+H—H,O]*, yREET R
60[ M+ H—CO, "
32 116{M~+H]* 116:70[LM-+H—HCOOH]" it 2= R
33 130[M+H]* 130:113[M+H—NH;] ", FEIKRE
84[M+H—SCH,] ",
70[M+H—SC, H, "
34 175[M+H]" 175:157[M+H—H,0J ", AR
140[M+H—H,O—NH;]*,
112[M+H—HCOOC—NH; ]+
35 180[M+H]* 180:162[M+H—H, 0] ", S 4 B
144[M+H—2H,0]*,
84[M+H—2H,0—C,H,0. ],
72[M+H—H,0—C;Hs O3 ]*
36 365[ M+ Na]™ 341[M—H] 365:203[ M+ Na—glc] ™, T
381[M—+K]* 185 M+ Na—gle— H,O]"
381:219[M+K—gle] ",
201[M+K—gle—H,0O]*
341:281[M—H—C,H,0: ],
179[M—H—glc]
161[M—H—H,0]~
37 133[M—H]~ 133:115[M—H—H,0]~ IR R
38 191[M—H] "~ 191:173[M—H—H,0] , FrER
111[M—H—2H,0—CO, |~
39 195 M—H] 195:177[M—H—H,0] ., ] 2 T PR

159[M—H—2H,0] ",
129[M—H—2H,0—CH.0] .
99[M—H—2H,0—2CH, 0]~

TEIEE AT om/z 104 B 71 MS® 3%
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H—CO, J" W8+ i T 2 e 25 5
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FB T 5 R R A B A [ 09 5T 2
U 00 € H N Il R 5 m /= 130 B 1) MS?
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A MR T i 2R i LA A T G Oy R AR
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FET - SIEH THT M m/z 365,381 & ¥

FRGE B s Ry BEAE A LM — H ™ 02" m/ 2 191
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m/z 111[M—H—2H,0—CO, " A& T.5
Py A TR X it LA R () 1 o 3 2 A ML ml LA
B E AT IR sm /= 195 B F7E MS®
m/z 177 M—H—H,0] .m/z 159 M— H—
2H,0]" \m/z 129[M—H—2H,0—CH,0]"
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R SRR R IE B 12 R R A BT TR
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FRAP {E 1 K/INA] DL BERE o6k 2k B8+ 18
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B B IE JRURE B B T SR A MR L S
Z 55 . BERR I 1, fH AT AR i A ok DPPH
B ey 5L 8 BRAE 7 14 38 55 1Cs, {H B/ . 28 B i A
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Table 4 Antioxidant activity of Isatidis Folium

A th 3% bR sE /1 DPPH

¥ FE i 2 = ER Y NP ; P

5 RS I o

No. Sample FRAP/(umol/L) EIER HRAK A R

Regression equation Related coefficient(r) 1C50/(g/L)
1 LR LR EY 3134. 8 SA=100.8C+18.8 0. 9989 0. 310
2 IE TR 2529. 3 SA=71.3C+19.4 0.9916 0. 430
3 95% Z, TR B 1318. 4 SA=24.0C+16.2 0. 9979 1. 408
4 SR ECY 1953. 1 SA=69.1C+14.6 0. 9951 0.513
3 Zig KB, 6 FZ T EES KA G .4 FhE R

ABIE TR R £ 335 3% 1K P 2 A 2 A
RF M LR OB IR T B4R B 1 AL =2y - R
JITRLIBE 55 22 9% 5T 1 52 AR 230 M K35 i 954 2
R8sy . WRFTM LR O IET
BEFN 9500 £ I $2 H ) v 3L %500 iy 39 Fh ik &
Py Horp A5 6 R HLIR IS 1L & 40 - 8 Fh A= Wy i

RIS, 11 Ml e 59, 2 MR e &
Py, 1 FbsE S .1 M SRR E Y

R PR TG PR 45 2R R R
YA VR oY T2 B TP AR PR B A AL 2 2
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