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(neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, luteolin —7 — glucuronide, cynaroside, isochloro-

. 1332 -

genic acid B, isochlorogenic acid A, apigenin —7 — glucuronide, isochlorogenic acid C, deoxyelephantopin, isode-
oxyelephantopin, isoscabertopin and scabertopin) in Elephantopi Herba based on ultra performance liquid chroma-
tography — quadrupole — time — of — flicht tandem mass spectrometry (UPLC —Q TOF MS/MS). Methods: UPLC -
Q TOF MS/MS technology combined with sequential window acquisition of all theoretical mass spectra (SWATH )
mode was used to collect data of different batches of Elephantopi Herba samples. The separation was performed on a

Waters HSS T3 Ci (100 mm x2. 1 mm, 1.8 pm) column with mobile phase consisting of acetonitrile and 0. 1% for-

mic acid water solution. The flow rate of gradient elution was 0.4 mL - min ', the column temperature was 35 °C
and the injection volume was 2 pL. The electrospray ionization (ESI) source was employed to collect data under
both positive and negative ion modes. With reference to reference substances and relevant literatures, chemical com-
ponents in Elephantopi Herba were identified. At the same time, the determination method for 13 chemical compo-
nents in Elephantopi Herba was established and validated. Results: In this study, the cleavage patterns of different
classes of compounds were summarized, and 36 chemical components were initially identified, including 20 organic
acids, 7 flavonoids, 6 sesquiterpene lactones, 1 coumarin and 2 other components. All of the analytes showed good
linearity (r=0.999 0) in the tested ranges. The precision, repeatability and stability of the method were good for
the 13 components. The average recoveries were in the range of 94. 9% —103. 5% with relative standard deviations
(RSDs) <3.8%. The chemical compositions of different batches of Elephantopi Herba were basically similar, but
there were certain differences in the contents of 13 components. Conclusion: In this study, comprehensive charac-
terization of the chemical constituents and relative quantitative analysis of Elephantopi Herba are carried out, and a
rapid and efficient qualitative analysis method of Elephantopi Herba is established by UPLC —Q TOF MS/MS, which
provides a reference for the screening and rational exploitation of the medicinal substances of Elephantopi Herba, and
methodological reference and data support for the quality control and development of Elephantopi Herba.

Keywords : Elephantopi Herba; UPLC — Q TOF MS/MS; SWATH; chemical composition identification; content

determination ; quality control
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*1

ET UPLC -Q TOF MS/MS WIE . i FRAX THABEH 36 M EVMTEERIAR

Tab.1 Tentative identification and attribution of 36 chemical compounds from Elephantopi Herba by

UPLC - Q TOF MS/MS in positive and negative modes

E353 ATt SRl ?ﬂﬂiﬁ i R o
(peak ) g (detected  (experimental)  (error)/ (secondary
min (formula) . (compound )
No. ) on) m/z ppm fragment ion)
1 061 CHO, [M-H]" 140.011 0 -3.1 139.002 9,93.034 8,85.030 8 7 5% (coumalic acid)
2 165 CHOs [M-H]" 170.021 5 -2.4 169.010 2,125.023 6,107.013 7 AT (gallic acid)
3 279 CH0, [M-H]-  168.0423 3.0 167.0329,153.009 3,150.979 5,136.950 7,132.903 3, H-F&LifR (isovanilltc acid)
123.001 8,118.975 7,109. 017 5,102. 898 0,92. 928 7
4 3.4 CHO, [M-H]- 1540266 3.8 153.011 6,136.072 6,119.004 1,109.029 2,91.013 9 & JLZ5fi& ( protocatechuic acid)
5% 498 CeHgO0p [M—H]- 3540951 0.3 353.172°9,191.082 1,179. 035 8,161.332 9,135.007 6, H4¢ElA (neochlorogenic acid)
117.047 0
6 556 CHO; [M-H]- 138.031 7 2.8 137.028 1,119.014 4,101. 059 9,93. 009 5,76.993 8 X FRFHEHR (4 — hydroxybenzoic
acid)
7% 847 CHOp [M-H]- 3540951 0.5 353.086 6,191.065 4,179.332 9,173.045 7,161.024 3, %}JE2( chlorogenic acid)
135. 045 1
8 855 CyHgO, [M-H]- 178.026 6 -3.6 177.018 7,145.023 7,133.029 1,105. 043 2 # il 2,2 (esculetin)
9 890 CyHO, [M-H]-  180.0423 -2.4 178.034 6,161.023 9,133.028 9,115.018 5 WERR  caffeic acid)
10 9.31 CeHOy [M—-H]~ 3540951 0.5 353.087 7,191.127 7,179.016 1,173.049 4,135.046 0, [A%EIEL (cryptochlorogenic acid )
117.047 0
11 1220 C,HyuOy [M-H]~  368.1107 —2.4 367.103 4,337.060 2,319.001 8,307.036 1,288.905 5, Z#JE R F 1§ ( cyclohexanecarboxyl-
191.056 8, 147. 046 6,135.035 2,109. 029 9 ic acid)
12 13.87 C,H,O, [M-H]~ 4621162 0.0 461.110 9,161. 024 7,100.030 4,117.036 2,145.029 2, FHHAZE T -0 -p - D - Hi%H
163. 042 3, 285. 043 9,315. 069 6 1 (diosmetin —7 — O — glucoside)
13* 1539 CyHi0, [M-H]-  462.0798 -0.2 461.0752, 285.043 3 REREE —7 - 0 - BT
(luteolin =7 — glucuronide)
14* 1552 CyHyO, [M-H]~  448.1006 —0.1 447.094 5, 285.040 6 A BERCEF (cynaroside )
15% 1629 CyuHy0, [M-H]-  516.126 8 1.0 515.119 1,135.047 4,177.019 8,173.046 4,191.056 5, 5+4%/E#A B(isochlorogenic acid B)
353.067 6
16* 16.65 CyHyO, [M-H]~  516.1268 -0.6 515.119 5,335.077 7,135.045 6,179. 035 1,191. 066 1, F£#E}% A (isochlorogenic acid A)
353.059 0,173.044 9
17 16.67 CyH,O, [M-H]-  183.1049 —1.0 187.097 1,169.086 1,125.096 8,97.066 1 T-— M (azelaic acid)
18 16.89 CpHyxO5 [M-H]~  418.1628 -0.9 417.154 5,59.014 8 (=) -T&ENEZE[(-) - Syrin-
garesinol |
19% 17.09 CyHiO, [M-H]-  446.0427 0.5 445.077 6, 269.053 4, HESEET -0 - B - D - WA W
IR (apigenin —7 — glucuronide )
20% 1737 CpH, 0, [M—H]~ 5161268 0.7 515.120 9,135.045 4,173.051 0,191.055 2,353.088 2 42/ C(isochlorogenic acid C)
21 19.16 CisH, O [M-H]~  286.0477 0.8 285.040 5,257.029 9,151.003 4,133.029 4,107.013 8~ AJBEi 2 (luteolin)
2 1953 CuHyO, [M+H]*  360.1209 —2.4 373.0524,313.292 9,287.024 5,258. 147 1,188.349 0, HbJiHEE 2 (elephantopin)
173.169 2,151. 081 9,84.703 0
23 20.37 CisH, 05 [M-H]~  270.0528 0.4 269.046 6,241. 161 0,225.056 3,151.004 1,149.254 2, 3% (apigenin)
117.035 0
24 20.60 C,H,0, [M-H]-  330.0740 0.6 329.066 4,315.043 4,299.019 3,271.025 0,161.023 7 172 (tricin)
25 2102 CyHyO, [M-H]" 374.136 6 —-1.5 373.052 4,313.292 9,287. 024 5,258.147 1,188.349 0, HufIHEL T (elephantin)
173.169 2,151. 081 9,84.703 0
26% 2218 CoHypOs [M+H]+ 3441260 -3.1 345.1259,259.005 9,241. 085 4,213.090 9,185.096 1, 7= 4 Hb JIil £ 2% ( deoxyelephanto-
170. 100 8,142. 069 0,85. 030 3 pin)
27 227 CuHyOy [M-H]-  224.1412 -3.1 223.133 8,205.407 5,197.197 0,191.382 5,187.361 8, M-I ( vomifoliol )
179. 100 6,161. 071 9,142. 927 5,137. 288 9,99. 094 6
8% 22.58 CuHyOg [M+H]*  344.1260 -3.1 345.1259,259.005 9,241.085 4,213.090 9,185.096 1, 5 2= 4 #b JIH £5 2 ( isodeoxyele-
170. 100 8,142. 069 0,85. 030 3 phantopin )
29% 24.10 CyH,O0 [M+H]* 3581416 —3.0 359.149 3,259.096 8,241.086 0,213.091 1,185.096 4, 7 HiuiH L5 Ff: P& (isoscabertopin )
170. 072 2,142. 077 6,99. 045 9
30* 24.65 CyuHunO [M+H]*  338.1416 -0.9 359.149 3,259.095 9,241.085 4,213.090 9,185.096 1, HbJJHELF} IS ( scabertopin)

170. 100 8,142. 069 0,99. 045 9
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F1(%)
B35 . KT M i 2 TR
S st Rl J'mﬁ 1 AR ey
(peak ) (detected  (experimental)  (error)/ (secondary
min (formula) . K (compound )
No. ) ion) m/z ppm fragment ion)
31 3512 CgHpO, [M-H]- 2781518 -2.5 277.2171,219.025 3,116.967 0 A — B R = T B8 (dibutyl
phthalate )
32 4155 CoHuO0, [M+H]*® 2922402 —0.4 293.234 1,278.988 0,263.006 5,246.952 8,234.978 1 {5:H#J% HI i (methyl linoleate)
33 41.8 CpyHyuO, [M-H]~  270.2559 4.1 269.251 3,253.170 6,221. 386 6 SV JBRIR 75 (methyl palmitate )
34 41.89 CyHyO, [M+H]* 3082715 -0.4 309.062 2,295. 172 1,280.967 4,263.157 3 VAR 215 (ethyl linoleate)
35 4261 CHG0, [M-H]- 1581307 2.4 157.123 4,142.854 3,126.860 0,109.007 1,99.038 1 3% 8 7 i ( caprylic acid methyl
ester)
36 43.06 CigHy O, [M-H]~ 2842715 —-1.2 283.2639,195.149 0 ¥ % £ g ( palmitic acid ethyl
ester)

T (note) ;% 7 2N} A S8 ARG 1L 24 043 (identified by comparing with reference standards )
2.6.2 WHLREE WERIC2 3 IR A

AR i, SR A EORS BE T (A SR B 2 .4 .8..16
40 £5%) A5 13 A B4 10 2R 5 RE VR A % BRI W
Sr BRI F RV 2 L, R AR SO BT S5
HERESTHIT o DA BRSO B X O R A b, I TR Y
SYNAEAR , 2 bR o Bl 2R, RS 2045 B4 i [ 05
FERER PG, 25 R W2 2. UM RE 4 kIR &
XTI E LR R R E o DUEMELL S/N =
3FS/N =10 F3 115 13 A A2 1 o iy Al FR
(LOD) FizE s BR (LOQ) , 25 R L 2, 45 R KW, 13
AT TESS B RV BEE N 2 R AP PE G &R, A
ZHr $=0.999 0,

2.6.3 KWL OREEWIC2. 6. 27 TR (AR BE
4 i BE TR A5 R RS TR 2 L, 4 AR SO TS
Sl ESEVERE 6 YR, A G T AR, 13 S 40 0 T R
) RSD 43 B 4 0.27% . 0.48% . 0.35% . 1.3% .
1.6% .0.60% .1.3% .1.5% .0.27% .1.2% .2.3% .
1.7% \1.3% ,UE WK 2 B R AT o

2.6.4 FaEtERE  BOGABRAES, 9247 Wy
el s e, 430 0.2 4 .8.12.16 18 24 h,
FEASCAATE BTk S5 A A 3 A, T HIRL 13 S B e T
FURSD 4 51 4 0.61% . 0.89% . 0.77% . 1.1% .
1.2% 2.5% 1.0% 1.4% .0.47% .0.43% .0.24% .
0.48% 0. 81% , F {3 5 i W AE 24 h N FRE M
R4t

2.6.5 FEMIAE A —HK(ST) MR EAE S,
S ARG BEFREUK (0. 1 g) (H1(0.2 g) (0.3 g)3 4
IKFRE S i, BEAIKOE 3 M FE S, 4% 2. 47 Ty 3
F A R VA A B OB (I R VA R 2 L, 4R AR S
BTG T A5 10 3 FE 4, T 0 B, T H R R

HWEHR L

RSD, 1545 Bk 13 NP & & (n=9) &
Wk 433.18 3 435.90,551.53 .2 221.01,104. 55,
944. 68 5 858. 12 .454.41 3 710. 63 .462.94 |1 363.52,
587.35.1 714.15 pg - ¢' ,RSD 4354 1. 4% 0. 70% .
0.46% 1.5% 4.7% .2.8% .0.59% .0.64% .0.94% .
2.3% .0.60% .0.90% .0.19% , 3% B i% 5 ¥ & & %
KA
2.6.6 LIRS Rl HER (ST) B
SEAH B REZGA AR O By, BRI 0.1 g, M B AR
0 L (AN LN I O GRS () /2 = TR S 4
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# -7 -0 -8 - D - A FERER T (apigenin — 7 — glucuronide )
28. S¢E S M IH 51 (isodeoxyelephantopin )
RBEXERM(A) SAEEHKR(B) &% E R MS/MS FiEE (C)

&3

14. AJ# 5 % ( cynaroside )

15. 285K B (isochlorogenic acid B)

20. 4t J5R C (isochlorogenic acid C)
29. 5 HFEF AR (isoscabertopin )

16. 57 4¢ 7R A (isochlorogenic acid A)

Fig. 3 Chromatograms of mixed reference substances (A), Elephantopi Herba sample(B) and MS/MS spectra( C)

19. 3%

26. 2% M JH 7L & ( deoxyelephantopin )
30. HluJIH FC AR P S (scabertopin )

RO R



W) 4 M F R ChinJ Pharm Anal 2024, 44(8) @

F2 EAEAFEENRMESRER
Tab.2 Regression equation, LOD and LOQ

- 1338 -

Wy V¥ . MR LOQ/ LOD/
(component ) (regression equation ) (linear range)/(pg * mL™')  (ng+mL™')  (ng-mL™")
B2 ( neochlorogenic acid ) Y=1.11 x10°X +5.05 x 10° 0.999 9 0.18 ~7.16 73.94 22.18
25 ( chlorogenic acid) Y=3.85x10°X —4.25 x 10° 0.99 6 2.17 ~86.67 192.35 57.70
[4R R ( cryptochlorogenic acid) Y=2.88 x10°X —2.88 x10* 0.999 8 0.16 ~6.48 125.97 37.79
KREREIE -7 - 0 - AR (luteolin — ¥=9.74 x10*X +1.30 x10° 0.99 7 1.75 ~70.02 166.33 49.89
7 — glucuronide )
ARJBFEFF (cynaroside) Y =3.87 x10°X -7. 60 x 10° 0.999 8 0.08 ~3.24 50. 49 15.15
S5 R B (isochlorogenic acid B) Y =2.26 x10*X -1.55 x 10* 0.999 5 1.32~52.84 76. 54 22.96
SEEEIER A (isochlorogenic acid A) Y=4.10x10°X 7. 13 x10° 0.999 0 4.61 ~184.34 110.13 33.03
R -7 -0 - B - D - FH PR 1 Y=2.21 x10°X -3.01 x10* ~ 0.995 0.25~9.92 11.96 3.59
(apigenin —7 — glucuronide)
e JEER C(isochlorogenic acid C) Y=2.81 x10°X +3.24 x 10° 0.999 7 3.02 ~120.99 86. 81 26.05
42 (deoxyelephantopin ) Y=1.72 x10*X 4. 64 x 10° 0.999 0.28 ~11. 14 30. 40 9.12
SRS HE 2 (isodeoxyelephantopin ) Y=3.85x10°X +1.42 x10° 0.999 7 0.92 ~37.04 42.68 12.81
SR AE R PSS (isoscabertopin ) Y=6.74x10°X -1. 14 x 10° 0.999 8 0.35~14.18 21.95 6.59
HIHETRN A (scabertopin ) Y =8.01 x10*X +3.78 x10° 0.999 7 1.20 ~48. 16 54.33 16.30
F3 BABRSBIMEERKEE
Tab.3 Sample recovery of 13 components
% JR A A HEES e LI @3 S [l i RSD
( component ) (original )/ pg (added) /g (detected) /g (recovery)/%  (mean recovery)/% /%
B 4% JF 2 ( neochlorogenic acid) 43.39 23.22 65. 68 96.0 97.5 1.3
43.52 66. 30 98. 1
43.39 66. 20 98.2
43.43 43.11 87.45 102. 1 99.7 2.1
43.39 85.70 98. 1
43. 60 86.27 99.0
43. 65 63.01 108. 19 102. 4 102. 1 0.37
43.47 107. 55 101.7
43.56 107. 98 102.2
%3 J5L 2 ( chlorogenic acid) 344.29 170. 42 521. 14 103. 8 101.9 1.7
345.32 518.27 101.5
344.29 515.32 100. 4
344. 63 340. 83 691. 27 101.7 101. 8 0.17
344.29 692. 00 102.0
346. 01 692. 74 101.7
346. 35 486. 90 849. 54 103.3 103.5 0.39
344.97 847.34 103.2
345. 66 851.75 103.9
[ 43 J5U R ( cryptochlorogenic acid) 55.26 25.29 79.42 95.5 96. 4 0.99
55.43 79.75 96.2
55.26 79. 89 97.4
55.32 55.63 109. 35 97.1 97.3 2.6
55.26 110. 87 100.0
55.54 108. 31 94.9
55.59 80. 92 134.74 97.8 98.3 0.63
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=3(4)
WSy JiA A HUEESEs [m] e - Il RSD
( component ) (original )/ pg (added) /g (detected) /g (recovery)/%  (mean recovery)/% /%
55.37 134. 83 938.2
55.48 135. 60 99.0
RIREZE -7 — 0 — WAL FRTE 222,54 108. 86 332.74 101.2 97.7 2.1
(luteolin =7 — glucuronide ) 223.21 327.61 95.9
222.54 327.15 96. 1
222.77 217.71 436. 20 98.0 97. 4 0.72
222.54 432.93 96. 6
223. 65 435.96 97.5
223. 88 332.61 539. 65 94.9 95.0 0.22
222.99 539. 65 95.2
223.43 538.72 94.8
A B ELF (cynaroside) 10. 42 5.11 15.31 95.7 95.4 0.34
10. 45 15.31 95.1
10. 42 15.30 95.5
10. 43 10. 22 20. 29 96.5 96.2 0.75
10. 42 20. 17 95.4
10. 47 20. 36 96. 8
10. 48 15. 33 25.38 97.2 96. 8 0. 54
10. 44 25.31 97.0
10. 46 25.21 96.2
SF2JE R B(isochlorogenic acid B) 94. 59 47.18 0.139 56 95.3 95.7 0.59
94. 87 0.139 94 95.5
94. 59 0. 140 06 96. 4
94. 68 94.35 0.185 54 96.3 96. 1 0.23
94.59 0.185 04 95.9
95. 06 0. 185 67 96.0
95.16 141. 53 0.231 27 96.2 98.3 2.8
94.78 0.232 52 97.3
94.97 0.238 52 101. 4
SERJFEER A (isochlorogenic acid A) 586. 17 286. 65 0. 860 52 95.7 97.2 1.59
587.93 0. 865 95 97.0
586. 17 0. 869 34 98.8
586.76 573.30 1.154 15 99.0 98.9 0.14
586. 17 1. 154 15 99. 1
589. 10 1. 155 50 98.8
589. 68 859.95 1.482 35 103. 8 101. 1 3.4
587.34 1.424 04 97.3
588.51 1.468 11 102.3
BEIE T -0 - B - D - RIARER T 45.53 24.19 69. 01 97.1 97.1 0.67
(apigenin —7 — glucuronide ) 45. 67 69.33 97.8
45.53 63. 88 96.5
45.58 45.36 88.94 95.6 96. 1 0.55
45.53 89. 07 96.0
45.76 89. 59 96. 6
45. 80 69. 55 114.03 98. 1 97. 4 0.73
45. 62 113.27 97.3
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=3(4)
[ %ix J5f i JmA UGSy HEVES - i RSD
( component ) (original )/ pg (added)/pg (detected) /g (recovery)/%  (mean recovery)/% /%
45.71 112.96 96.7
4 JE IR C(isochlorogenic acid C) 371.74 178. 80 545. 41 97.1 97.7 0.77
372. 86 547.01 97. 4
371.74 547.95 98. 6
372. 11 357. 60 715. 87 96. 1 96. 4 0.43
371.74 715. 80 96.2
373.60 720. 08 96.9
373.97 536. 40 893. 08 96. 8 96. 4 1.0
372. 84 893.75 97.1
373.23 884. 39 95.3
S 4 12 ( deoxyelephantopin) 46.29 23.20 68.99 97.8 100. 8 2.7
46. 43 69. 96 101. 4
46.29 70.21 103. 1
46. 34 46. 40 90. 93 96. 1 94.9 1.2
46.29 90. 30 94.8
46.52 90. 06 93.8
46.57 69. 60 114.95 98.2 97.4 1.3
46. 38 114.52 97.9
46. 48 113. 26 95.9
S 2= 4R b I 51 %K (isodeoxyelephantopin ) 136. 62 66. 15 201. 69 98. 4 97.9 0.59
137.03 201. 94 98.1
136. 62 200. 96 97.3
136.76 135.61 276.76 103.2 100. 3 2.8
126. 62 262.22 100. 0
137.31 269. 70 97.6
137. 44 198. 45 331.70 97.9 102.2 3.8
136. 90 342.32 103.5
137.17 345. 18 104. 8
b HH 5 N g (scabertopin ) 171.76 85.12 257.35 100. 6 100. 6 1.29
172.27 256. 80 99.3
171.76 258.50 101.9
171.93 171. 36 341. 00 98.7 97.8 0. 81
171.76 339.27 97.8
172. 62 338.98 97.1
172.79 257. 60 421.57 96. 6 96. 8 0.41
172.10 422.72 97.3
172. 44 421.28 96. 6
S I 5 Y 6 (isoscabertopin ) 58.85 29. 06 86. 59 95.5 97.3 1.7
59.03 87. 66 98.5
58.85 87.29 97.9
58.91 58.12 115. 86 98.0 100. 1 3.7
58.85 119. 54 104. 4
59.15 116. 09 98.0
59.20 87.67 144.91 97.8 97.1 0.92
58.97 143. 18 96. 1
59.09 144. 45 97.4
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Tab.4 The contents of 13 components in Elephantopis Herba

Y

#rit(content)/ (pg - g~')

(component ) S1 R S3 4 S5

S7 S8 39 510 S11 S12 S13 S14 S15

HERIER (neochlorogenic acid ) 133.2 127.6 1323 157.0 1924 218.0 433.2 5742 630.9 2022 2125 197.1 2247 181.0 186.2

215 R ( chlorogenic acid )
[G&t 2  cryptochlorogenic acid ) 67.7 789 815 76.1 8.2
ARERHZ =7 - O - HEHETR
F(luteolin =7 — glucuronide )

ARIEET (cynaroside) 33.8 372 267 529 553

SteJER B(isochlorogenic acid B)  70.8  545.7 533.6 547.9 750.9 1037.1

3719.7 401.4 4317 459.0 609.2 727.0 34359 3085.0300442787.0 603.4 590.5 641 534.8 5327
110.4 358.7 363.5 3354 1085 1085 107.8 117.0 1028  89.5
1345.0 139.2 1074.6 1908.4 1871.1 2016.1 2221.0 2180.3 2232.2 1726.9 1914.6 1 825.9 2484.8 1 825.1 1520.8

1146 108.2 100.4 516 660 582 752 646 4.3
M4.7 986.4 998.11030.9 88L.2 917.2 1016.8 885.2 926.6

SHERJEIR A (isochlorogenic acid A) 501.9 558.5 565.4 605.6 881.21196.65858.157%4.85476.8 971.6 8%K.6 906.9 1020.7 820.4 847.9

FER -7-0-B -D -F&jpiiE 1104 1050 799 1457 139.9
& (apigenin —7 — glucuronide )

149.6 454.4 498.7 431.0 1381 140.6 1325 180.3 125.6 1083

SEJERR C(isochlorogenic acid C) 796.8 9925 978.6  967.9 1350.0 1687.7 3710.6 3621.1 3345.5 1622.2 1538.0 1420.5 1745.4 1428.2 1489.9
FAAHIIEEZE (deoxyelephantopin)  336.2  399.0  285.8 5459 5483 570.8 4629 478.7 4734 603.9 627.0 469.2 583.3 483.4 523.3
S MR ECE (isodeoxyeleph- 13785 1133.1 1003.3 1535.7 1 698.4 1642.0 1363.5 12647 550.4 1744.5 1911.6 1350.6 1753.4 1201.6 1375.4

antopin )
SRR A S (isoscabertopin )
HuJHEFPPITE (scabertopin )

427 406.4 267.5 521.4 634.0 6124 587.4 5285 337.4 560.3 608.1 5209 510.7 4533 4788
10722 1025.9 795.4 13024 1288.6 1330.8 17142 942.0 966.6 1350.1 1676.0 1284.5 1392.1 1195.5 1203.1

Fi A B TR B A5 ., TRIEAR & i H AR 9 — s
BRI, B % S0 52 0 9 b S B AR A — 2%
BT R SRR E | E BT B2 R
Sy, HL A B RE R ORDORE A AR O R
AR R G A T S BT, SWATH
Bl — T B AR — A B Sk ta i ]
VB BB A BT A5 AOM AR 735 5H0 3, HERR T
o 7, 6 g R o e AT AR H T,
SWATH AT Z 0 H T8 i 25 W I B A M ik
S e el A e e S E T3 T 1B A

B B A G P A AE 2 X R o SR AR AE 5K
Rt F b B, A0 A A W AE SR B 85 T R
5% 3 T SR N R R 2 SR R T DU SRR
BR R, i TAEAL IS 2 2 B F i A
3 T4, 70 5 b R T D IR AR R R S
Y, How s BR A s, T MS/MS 14 38 18 1 R 1E 25
F(m/z179.036) f1 T T8 50k & Jw bk ik
DT ST S SRR g A, o TS, S
GEMEREE . EE4RER, RHTFE T (m/z
179. 036) 5 ft I, 357 43¢ Jit JR 1) 2k k4004 405 SR WA
o A M I 22 R S 2 AR M I B 2 SR e O ey
I R o P R 2 % (] 43 S A A, b I R R
TEHAM S5 AR, 437 AR T EL 3 B4 i 1) 22 R K
PR 21 1 P R 2R B A, A R B 1 Y 5K

FIREREAR 7T, 480 172 | MER Ik . AR SRR
FH SWATH SR 4 v 7] B 2 1 a2 £ 1l IH L v £ 2 B
43, M b JIE B 24550 SR R IR A R R R s R 2E T
SERl

ARSI I S 52 36 MMEA Y, Rl 3
F SWATH SRAE VA 37 b I 55 1 4 #7 J  , [R) el
FE 13 AN B i, R FZ O AT 15 Jit i i 5
B 25 J 3 B, A 58 i 37 1 o A O Tk R R
s, R BRE  ER S S . K 1S LR [R] 7 M 1 M i
T A A T R, b s m ol
SRR ARBER -7 - 0 - WA VR T 52508
A SRR CAA MR B AR R
JIE o P | St R 2 PN R A6 2 i B SRk R A
Hh & B b IR ) 0 e R T R o ARG S
B 1l IR I el 4 AR 5 R S B 5 3 A 3
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