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[ Abstract ] Objective; To establish a characterization method of chemical composition from Bidens
Jfrondosa by HPLC-TOF-MS. Method: In accordance with the procedure of construction of chemical composition
database-MS data acquisition-database retrieval-mass spectrometry data analysis, the separation was performed on a
HALO column, with C; (2.1 mm x 150 mm, 2.7 pm) as stationary phase. And the mobile phase was water and
0.1% formic acid (A) -acetonitrile (B) for gradient elution. The method of gradient elution; 0-10 min, 5% -
25% B; 10-30 min, 25% -45% B; 30-35 min, 45% -70% B; 3545 min, 70% -90% B; 45-60 min, 90% -
100% B; 60-70 min, 100% B. The temperature of column was 25 °C , the flow rate was 0.2 mL + min ', and the
injection volume was 5 wL. The composition of B. frondosa was analyzed under positive ion mode. Result; The 24
flavonoid constituents, 5 phenylpropanoids, 2 organic acids were identified in extraction of B. frondosa. In

positive ion mode, chlorogenic acid and its derivatives were ruptured regularly, and produced [ quinic acid + H -
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H,0] ", [caffeoyl + H] ', polyhydroxy acids were dehydrocracked. Flavonoids lost CO, H,O and other fragment
ion, and aurones produced the ions of 286, 270, 230. Conclusion; HPLC-TOF-MS method could be used for fast

qualitative analysis of the chemical components in traditional Chinese medicine, and provide the material basis for

the characterization of B. frondosa based on mass spectrometry.
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Table 1 Identification results of the chemical composition from Bidens frondosa
N s AER OMAET O R j":jfn W H T B B L S
1 1.22 ZER® C,H,, 0, [M+H]* 192.0634 192.0630 2.06 149.022 1[ M + Na - CO,Na] * ,175.060 1
[M+Na] -~ [M+H-H,0]"
2D 9.21 &R CieH;g0p [M+H]Y 354.095 1 354.094 2 2.62 337.091 8[M + H - H,0] *,327.265 8
[M+H-CO]*
30 1144 e CyH, 0, [M + H - 180.0423 180.094 2 3.04 163.038 9[ M + H - H,0] *,149.024 7
H,0]" [M+H-CH,0]"
4 12.06 @,3,2' 4R A H G, Hy0, [M+H,0] " 4341213 434.128 0-0. 69 265.164 4 [ M + H,0C,H,, O, 1",
P -2 "-O0-f3-D- . i 1] 45 5 2 224.266[ M + H,0 - C¢H,, 0, - C,HO] *
5 12.81 AR 4-HE 30 C,Hy0 [M+H] Y 464.0955 464.094 4 2.32 285.278 8[M + H - C;H,, 0, — CH, ] *
WA BT 267.2674[M + H - C;H,, 0, - CH, -
H,0]*
6 13.75 WK 5-0-8-D-F#WET C,H,0,, [ M+ H - 450.116  450.116  0.43 433.1129[M + H - H,0] * ,267.268 5
H,0]" [M+H-CgH, 0, —H,0] "
7 14.05 K JR K 3-08-D-Mt W C, H,yO,, [M+H]Y 464.095 5 464.0944 2.32 447.092 2[M + H - H,0] *,285.279 9
A [M+H-CH,0,]"
8 14.12 (Z)T-0-B-D-ML W44 C, HyyO), [M+H]*  448.100 6 448.100 7-0.16 285.279 91 [M + H - C4H,, 0, 1",
BEHE 6,7,3", 4"-0 5% 4k 267.267 4[ M + H - G H,, 05 - H,0] *
e TR
9 14.18 R Cy HyO [M+H]Y 448.100 6 448.100 7 285.279 91 [M + H - C,H,, 051",
267.267 4[M +H - C,H,, 05 -H,0] *
10 15.18 W 4'-08-D (4',6'- C;sHy) Oy [ M + H - 532,137 3 532.137 -0.34 463.123 5[ M + H - C,HO - CO] ™,
TS ) N g A A H,0]* 267.262 5[ M + H - C,HO - CO - H,0 -
CeH,p06] "
11 15.27 3.,4-—-0-WiMEBEEZ 7/ CpH, 0, [ M + H - 516.126 8 516.126 3 0.99 335.257 7 [ M + H - C,H,0,]",
H,0]" 173.364 8[ M + H - C,H, 05 - C,H,0,] *
12 15.35 (Z)-6-0B-D-ML g # %) C, HyyOpp [M+H]*  448.100 6 448.100 7-0.16 285.279 91 [M + H - C,H,, 051",
BERE 6,7,3", 4'-0 % 2% 267.267 4[M +H - G H,, 0, - H,0] *
5 T
13 15.40 HRETFT 7-08-D-HEBH C,Hu0, [ M+ H - 450.116  450.116  0.43 433.1129[M + H - H,0] * ,267.268 5
H,0]" [M+H-CgH,,0, —H,0] "
14 15.41 JPRFT-0-MMH A CyHyO0, [M+H]*  432.1056 432.1054 0.36 285.0731 [ M - CH,, O, ] *, 166. 197

[M-CgHy; 05 -C,H0,] 7
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287.073 4[M + H - C,H,, 05 - CH, ] *
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20 17.835 Bk % CisH,O5 [M+H]™ 270.0528 270. 052 - 166.120 9[ M + H - CO - H,0 - H,0 -
C,0]"
21 18.15 11 25 W -3-0--D-Mk i 4 C, H,yO,p [M+H]Y 448.1006 448.1007 -0.16 267.268 5[ M + H - CqH,, 0417,
B 224.125 1 [M + H - C4H,, O, - CO -
H,0] "
22 19.02  (Z)6,7,3',4-JU¥E - CsH,,0f [M+H]” 286.0477 286.0472 -1.88 242,126 7[M + H - CO - H,0] *,
R 224.126 7[M +H - CO -H,0 - H,0] *

23 19.02 (2R,3R)-_Af# k% CisH;0, [M+H]*®  304.0583 304.0577 -1.89  287.054 7[M + H - H,0] " ,224.122 7
[M+H-CO-H,0-H,0-H,0]"
24V 19.05 AR HE CisHiOg [M+H]®  286.2307 286.2301 1.83  224.162 §[ M + H - COOH - H,0] ",
166. 123 0[ M + H - C,Hs0,] *
25 20.05 L{[(HRHBEIR)H CpH,0,, [M+ K - 448.1369 448.1375 -1.44  415.151 8 M+K-H,0 - H,0 - H,0 -
W Ht4,6,8,10-F — H,0]" H,0] " ,394.223[ M +K - H,0 - COOH -
i I 5 B-D-IHE I ) 46 B CH, - CO] *
26" 21.88 CisHOs [M+H]*  270.0528 270.052 -3.02  252.9727[M +H - H,0]*,235.342 6
[M+H-H,0-H,0]",224.123 1[M +
H-H,0-CO]"*

27 21.88 7% C,sH,,0, [M + H - 288.0634 288.0625 2.95 271.060 1[M + H - H,0]*,243.028
H,0] " [M+H-H,0-C0J]*,166.122 7[ M +

H-C,H,0,]"
28 22.02 6,7,3",4"-]0 ¥ 5L C,HOp [M+H]" - 273.22 - 230.209 1[M + H - CO0]*,166.121 4

[M+H-C,H;0,]"

29 41.31 (Z)6-0-(6-%F-7% T 1t C3oHy O3 [M + H - 5941373 594.1371  0.29  391.232 4 [M + H - C,, H,, 0, 1",
& B-D-NL T 4w B 2L ) 6, H,0]* 301.178 6 [M + H - C, H, 0, -

' arpnEs -
7,3 4" PR R CiHgO, 17,225 194 [ M + H - C;g Hy,

047"

30 43.72 Eih CyHy, 0, [M+H]*  282.2559 282.2555 1.42  265.2526[M+H - H,0]*,224.127 1
[M+H-COOCH,] "

31 49.43 oW R CisHy0, [M+H]*  278.2246 278.2262 -4.86  261.221 3[M + H - H,0] * ,235. 168 5
[M+H-CO00]*

T 5 A

W2 LR BRI D 9. 21 min S F B FWEm/z  FUER X 1 A H0 45 F, JE BURFAE B F 1% m/z
355.101 4[M +H] " #fEWi K7k C H Oy, % 337.091 8 H[M+H-H,0]" 2% 14 CO4FIE
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LA — B, Wi TG 27 Sl A .
3.3.3 TS MW RS g 23 R BB N
19. 02 min, HfE B FI5ER m/2305.057 7[M +H] *,
W o> 700 CH,0,, 382 0y — 1. 89 ppm , fE 3 —
0 I R R v R T AR 1 4 H,0,
T BRI 28 -0 m/z 287.054 7[M +H - H,0] ", #
ME% 145+ CO F1 2 43 F H,0, B BURRIE 2 5 I
m/z224.1227 K[ M +H - CO -3H,0] ", FIEHE g
rh TS R BAE B R A — 2, SOHERT R (2R, 3R) -
—EMEE,
3.3.4 #EEIZ W13 £ EEEH 15. 40 min, H
HEB Tk m/z 433,112 5 H[M +H - H,0] ", #f
Hewr H Xk €, H,,0,,,i# 258 0.43 ppm, 78 &
WA R R R R P R K 1 4 CH,, 0,
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R m/z 267.268 5 [ M +H - H,0 - C,H,,0,] ",
IS R SR AR 8 A W 4 e D i 13 O )L
KT T-0-B-D-E M o Fe IR Ty i 251 5 R
R T 4-F A IE-37-0-8 TABET 0 6 B F T 5-0-
B-D-F &M, 1 10 KT 4"-0-B-D(4',6'- L
Tk 5 ) Wbk el 7 % W% L 0% 19 S BR T 47-0-B-D-(6-
O0-LTRAHEMEH) -

3.3.5 FBEAZE 058 B R B WAl 14. 12 min, H
BFIEHR m/z 449.107 2[ M + H ], A 4 Wi 24> F
XN €, H,0,, B2 22K 0. 16 ppm , 75 5T 3 24 i (1 i
BoEK 14+ CH, 0, B iE R & F 1§ m/z
285.279 1 H[M +H - C,H,, 0, ", #WEER 1 4
F H,0 g R B F g m/z 267.267 4 (M + H -
CoH, 0, -H,0] ", i HEWTIE 8 Sy (Z)-7-0-B-D-k I
A BEIE 67,3747 - DU ¥ FERE IR | 1 22 % B4 B[R]
19. 02 min, HAES T8 m/2 287.047 2[M +H] *,
R TR ELRT 14+ CO A1 4F H,0,
TE R W KB F il 242.126 7 K [M + H - CO -
H,O0] " i iifE &K 14+ H0 % 5 8 1% m/z

224.126 7 Jy[M +H - CO — H,0 — H,0] ", i #E
%R (Z2)-6,7,3" 4" -0 ¥ JE -FE i

U 18 [ U7 B B R] Ry 16. 23 min, HoofE B 1 05 Oy
m/z 573.766 6, Wi 4+ 7k C,,H,, O, , 75 5 1% %4
fRf T FE P, R B Tl m/z 448.282 6 [ M +
H-C,0-CH,0-CH,0]  ZMli%3NOHAiz
JE B TR R B T m/z 267.123 5 Jg[ M +
H-C,0-C,H,0-C,H,0-CH,0,]" K F-hir
JE BB TR A, BT AW iz Ak & & (Z)-6-0 (3",
4",6"-= £, T H-B-D-k W 4 %) B KL ) -6,7,3",4"-4
FRHEAGHR . 0% 28 By LR B BT R] Ry 22. 02 min, 7E T3
HApm B g+ LK 1 4+ CO0 153 m/z
230.209 1[M +H -CO0] ", % 2 4F C,H,0, 15
F)166. 121 4[M + H - C,H,0, ] *, FISC Mk 4R 18 — 5k,
BOHEDRT N 6,737, 47 -DUERSERS IR T 3R DL BT i
HEWTIE 12 2 (Z) -6-0-B-D- it e 4] 45 4 1k 6,7 ,37,4 -
VU R FEAG I . U 20 SR B A R 16 29 Ry (Z)-6-0-
(6-XF -7 T2 T L -B-D- Nk Wiy ) 2 B ) 6,7 ,3 , 41U 32
LR, LK 5,6,

0
o] /HKO HO o -3C,H,0 H © HO, O~
Fll O, R T
S T O
H H OH H H OH

m/z 572

m/z 448

-glu

fesg®
9, on
°  oH

m/z 267

B5 (Z)-6-0(3",4",6"-=ZBE-p-D-HHEBHEE)-6,7,3 4 -NEEBMAERBEHATR
Fig.5 Possible cleavage of aurone, (Z)-6-0-(3",4",6"triacetyl-3-D-glucropyranosyl) 6,7 ,3’,4’-tetrahydroxy

m/z 448

m/z 285

o OH
== OH

m/z 267

6 (Z)7-0-B-D-WIEHEEMEE6,7,3 4 -WEEEMARKNRBHTHX
Fig.6 Possible cleavage of aurone, ( Z) -7-0-B-D-glucopyranosyl 6,7 ,3’,4’-tetrahydroxy
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o MR 2R S A A B 25 7 4k 302,285,267 AE R
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T, % B0 A = B LW R 1 DT 2 M G 1 7 24
WEIR I A8 SO VI B 2 ol 2, e 4 2K O TR AT
L WA T,

Ho_ Owr
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HO O -CO-H,0 =
L Lo e
OH

OH
m/z 286 m/z 242
l.ﬂzo
HO, o] =
<7 U
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Fig.7 Possible cleavage of (Z)6,7,3',4'-tetrahydroxyoxyketone
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