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[ Abstract] Ultra-high performance liquid chromatography-quadrupole-Exactive Orbitrap high resolution mass spectrometry ( UHPLC-
Q-Exactive Orbitrap HRMS) was employed to systematically analyze the chemical constituents in Lysionoti Herba, and high perfor-
mance liquid chromatography-ultraviolet ( HPLC-UV) to determine the content of main compounds. A Synergi™ Hydro-RP 100 A colu-
mn (2 mmx100 mm, 2.5 pm) was used for gradient elution with acetonitrile-0. 1% aqueous formic acid as the mobile phase at a flow

rate of 0.2 mL-min~" and a column temperature of 40 °C. MS and MS/MS were conducted with electrospray ionization (ESI) in both
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positive and negative modes. The chemical components in Lysionoti Herba were identified by comparison with the retention time and
mass spectra of reference compounds and the relevant mass spectral data reported in MS databases and relevant literature. Furthermore,
the content of five constituents (neochlorogenic acid, chlorogenic acid, forsythoside B, acteoside, and nevadensin) in different Lysiono-
ti Herba samples was simultaneously determined by HPLC-UV at the wavelength of 330 nm. A total of 84 compounds were identified in
Lysionoti Herba, including 27 flavonoids, 20 phenylethanoid glycosides, 5 amino acids, 18 organic acids, 1 alkaloid, 6 nucleosides,
and 7 others. The content of neochlorogenic acid, chlorogenic acid, forsythoside B, acteoside, and nevadensin showed good linear rela-
tionship (r>0.999) with the peak area within certain concentration ranges, which were 3.22-102.90, 12.84-410.82, 31.63-
1 012.01, 25.00-800. 11, and 4. 08-130. 51 wg-mL™", respectively. The instrument precision, method repeatability, and solution sta-
bility all met requirement, and the average recovery rate was 97. 31%-100. 2% , with RSD ranging from 0. 95% to 2. 4%. The content
of the five components varied among different Lysionoti Herba samples collected from different regions of Guizhou, and the average con-
tent of forsythoside B was the highest. The established qualitative method can rapidly and efficiently identify the chemical components

of Lysionoti Herba, and the developed HPLC-UV method can simultaneously determine the content of five components in a simple, ra-

pid, and accurate manner, providing a scientific basis for the quality evaluation of Lysionoti Herba.
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Table 1  Information of Lysionoti Herba samples
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S2 FMAAAEMT 2020-07-01 S15 FMAL4E 2021-05-04
S3 FIHA M 2020-07-01|| S16  HMEL4H 2021-05-04
S4  EMAFMT 2020-07-01 S17  EHMALHLE 2021-05-04
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B 1 IEEFREA) i P (B) T A M 220 UHPLC-Q-Exactive Orbitrap HRMS &2 T i ]
Fig. 1 Total ion chromatograms of Lysionoti Herba under positive (A) and negative (B) modes using UHPLC-Q-Exactive Orbitrap
HRMS

B2 IEETFEE(A) AT (B) TR A X R K UHPLC-Q-Exactive Orbitrap HRMS & 85 i &1
Fig. 2 Total ion chromatogram of mixed reference substances under positive (A) and negative (B) modes using UHPLC-Q-Exa-ctive

Orbitrap HRMS

2 AL PRALFE NS UHPLC-Q-Exactive Orbitrap HRMS SR {5 B
Table 2 The MS information of chemical compounds in Lysionoti Herba using UHPLC-Q-Exactive Orbitrap HRMS

tg it L W X . HAF A ) %54
No. A 2 N TR - 1 /—HéL ‘
* /min (m/z) e TR MS™ Bt I TR EEHR K
I L08 175 118 5[M+H]" ~2.468 CeHuN,O, 158,002 1[M+H-NH,]*, 130.097 4[M+H- 174  arginine’'6’ ¢
173.103 4] M-H] "~ -5.713 NH,- €O J*, 116.070 6 [ M + H - NH, -

CH,N,]*, 70.065 7 [ M +H - CH,N; - CO, -
H,0]*, 60.056 4 M+H-NH,-COOH-C,H,]*
2 119 195.049 9[ M-H]~ =5.926 CgH(,0, 177.039 4[ M~H-H,0]~, 159.028 7[ M~ 196  gluconic acid'”’ d
H-2H,0]7, 129.018 0[ M-H-CH,0,]",
99. 007 4[ M-H-C,H,0,] ", 75.007 4] M-H~-

CHg0,]"
3 121 118,086 2[ M+H]" ~0.806 CsH, NO, 59,073 7[ M+H-H,0-C,HO]*, 58.065 9 117  betaine[ "™ e
[ M+H-H,0-C,H,0]*
4 126 116.070 7[M+H]" 0.645 C;HgNO, 70,065 7] M+H-H,0-CO] * 15 proline[ "’ .
5 128 191.0550[M-H]" -5.869 C;H,,04 173.044 2[ M-H-H,0]", 127.038 8[M-H- 192 quinic acid" "’ d

2H,0-CO] ", 109.028 1[ M~H-3H,0-CO ]~
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5.
N 4
6 .34 136.061 6[ M+H] " -1.042 CsH;sN; 119.035 2[ M+H-NH,]*, 109.051 2[ M+ 135 adeninel'®’ f
H-HCN]*, 94.040 3 M+H-HCN,]*
7 1.36 191.018 7[M-H]"~ -5.632 CgHg0, 173.008 1[M-H-H,0]", 154.997 4{M-H- 192 citric acid' "] d
2H,0]7, 129.018 0[ M-H-H,0-C0,]",
111. 007 4] M-H-2H,0-C0,]~
8 183 124,039 3[M+H]* 0.121 C4HsNO, 96.044 7[ M+H-CO] ", 80.044 O[ M+H- 123 niicotinic acid"'®’ d
€0,]"
9 1.85 191.018 6[ M-H]~ =5.946 CgH,0, 173.008 4[ M-H-H,0]", 129.018 0[ M- 192 isocitric acid d
H-H,0-C0,]", 111.007 4[ M-H-2H,0-
€0,]"
10 1.85 123.0554[M+H]* 0.492 CgHgN,O 96.044 7[M+H-CHN]*, 95.049 5[ M+H- 122 nicotinamide ?"! f
€OJ*, 80.050 0[ M+H-CONH]*, 79.054 8
[ M+H-NH,-CO]*
11 1.88 130.049 9[ M+H]* 0.080 CsH,NO;  84.044 8] M+H-HCOOH]* 129 pyroglutamic acid ">’ ¢
12 192 221,092 1[M+H]* 0.277 C,;H;,N,05 204065 1[ M+H-NH,] ", 162.054 6[ M+ 220 5-hydroxytryptophan'2'] ¢
H-CH,COOH]*, 134.059 8] M+H-CH,COOH~-
col*
13 212 138,091 3[M+H]* -0.149 CgH,NO 121.064 7[M+H-H,0]", 103.054 4[ M+ 137  tyramine f
H-2H,0] ", 93.070 1[ M+H-H,0-CO]*
14 212 268.103 9[M+H]* -0.561 CyoH;3NsO, 136,061 6[ M+H-ribose]*, 119.035 4] M+ 267  adenosine >’ f
H-ribose-NH, ] *
15 2,17 284.098 8[ M+H]" ~0.440 CoHN5O5 152,056 4[ M+H-ribose ] *, 135.029 8] M+ 283 guanosine "’ f
H-ribose-NH, ] *
16 2.17 152.056 7[M+H]* -0.108 CsHsNsO 135.029 9[ M+H-NH,]*, 110.035 0[ M+ 283  guaninel'® f
H-NHCNH]*
17 3.32 191.055 0 M-H]~ =6.026 C;H;06 173.044 3[M-H-H,0]", 145.049 4[M-H- 192 quinic acid isomer'*"’ d
H,0-C0]", 129.054 4[ M-H-H,0-C0,]",
101. 059 4[ M-H-H,0-C0-C0,]", 85.064 5
[ M-H-H,0-C0-C0,-CH,]~
18 3.60 166.086 2[ M+H]" -0.332 CgH,;NO, 149.059 1[ M+H-H,0]*, 131.048 9[ M+H~- 165  L-phenylalanine'*’ ¢
H,0-NH, ]*, 120.080 7[ M+H-HCOOH |,
103. 054 4] M+H-NH,-HCOOH]*
19 451 218,102 8[M-H]~ -2.870 CoH;NOs 202.107 1[ M+H-H,0]*, 184.096 5[ M+H- 219  pantothenic acid?*’ d
220. 118 1[M+H]* 0.685 2H,0]%, 116.034 2[ M+H-2H,0-CHy ]*,
90.055 3[ M+H-2H,0-C;Hg~CN]*
20 4.61 167.0338[M-H]~ -7.196 CgHgO, 152.010 3 M-H-CH,]", 139.039 1[M-H- 168  vanillic acid!*") d
169.049 5[ M+H]* ~0.031 01", 123.043 8[ M-H-C0,]", 108.020 3
[ M-H-CH,-C0,]~
21 516 197.044 6[ M-H]~ =5.007 CoH (05 155.069 9[ M+H-C0,]*, 140.046 5[ M+ 198  syringic acid''"®’ d
199.059 9] M+H]* 0.904 H-C0, - CH, 1%, 125.023 2[ M+H - CO, -
2CH,]*
22 531 461.1659[M-H]~ -1.213 CyHy0,, 315108 2[ M-H-Rha] ™, 135.043 9] M=H- 462 decaffeoylacteoside >’ b
923.339 1[2M-H]~ -1.219 Rha-Gle-H,0]"
-1.582

463.180 3[ M+H]*
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e
o -/ t
23 5.31 461.1659[M-H]~ -1.213 CyH300,, 315.108 2[ M=H-Rha] ™, 297.097 O M-H- 462 forsythoside E-%"] b
463,180 3[M+H]* -1.582 Rha-H,0]", 135.043 9[ M ~H~-Rha - Gle -
1,01
24V 5.36 353,087 3[M-H]~ -1.403 C;H 504 191.055 1[M-H-C,H¢0,]7, 179.033 9[ M~ 354  neochlorogenic acid!?* d
707.182 1[2M-H] "~ :; (1)28 H-C,H 00517, 173.044 3[ M-H- CyH,05 -
355.101 6[ M+H]* ' H,0]7, 161.023 3] M=H-C,H,05-H,0]",
135. 043 9[ M=H-C,H,,0,-C0, ]~
25 6.22 137.0232[M-H]~ -8.738 C;Hq0; 119.012 7[ M-H-H,0]", 109.028 3[ M- 138  salicylic acid!'® d
H-CO]~
26 6.32 337.0929[M-H]~ 0.117 Cy¢H,504 191.055 0[ M~H-coumaroyl ] ~, 173.044 6 338 3-pCoQA[> d
[ M=H-coumaroyl-H,0] ", 163.038 9[ p-CoA -
H-H,0]7(100%), 119.048 9[ p-CoA-H~
H,0-C0,]~
27 6.38 549.1825[M-H]~ 0.012 Cp3H34045 225.076 1[ M-H-2Glc]™, 207.066 0[ M= 550  genipin 1-0-8-D-gentiobioside > g
H-2Gle-H,0]~
28" 6.88 353,087 2[ M-H]" -1.828 €504 191,055 0] M=H-CoH40,17, 179.034 0T M- 354  chlorogenic acid! >’ d
707. 181 5[2M-H] "~ :; 3(3)3 H-C,H,,05]7, 173.044 7[ M~H- CyH,05 -
355.101 3[M+H]" ' H,0]7, 161.023 7] M=H=C,H,05-H,0]",
135. 043 8[ M=H-C,H,,0,-C0, ]~
29 811 179.034 0[M-H]~ -5.653 CoH;0, 135.043 8 M-H-C0,]~ 180 caffeic acid!*! d
181,049 4[ M+H]* -0.637
30 9.75 337.0928M-H]~ -0.180 Cy6H 505 191.055 1[ M - H - coumaroyl ]~ (100%), 338  trans-5-pCoQA 2" d
339.107 3[ M+H]* -0.336 173. 04 5[ M~H~coumaroyl-H,0]~, 163.038 9
[p-CoA=H-H,0]", 119.048 8[ p-CoA —H -
H,0-C0,]~
31 9.80 593.1509[M-H]~ -0.528 CyH;30045 503. 118 6] M-H-C,H,0,]", 473.108 0[ M~ 5% vicenin Il [**] a
595.165 4[ M+H] " ~0.565 H-C,Hg0, 17, 383.077 1[ M=-H-C,H,0, -
C4Hg05]7, 353.066 3[ M-H-2C,H,0,]",
325.071 2[ M-H-2C,H,0,-C0O]", 297.076 4
[ M-H-2C,H40,-2€0]"
32 1160 367.103 1[M-H]" =0.995 175004 193.049 S[FA-H]", 191.055 1[ M-H-fe- 368 5.FQA™ d
369. 117 9 M+H]* -0.321 ruloyl ], 173.044 5[ M~H~feruloyl-H,0] ",
134. 036 0[ FA-CH,-C0, ]~
3 1197 337.0929[M-H]~ -0.091 C6H 304 191.055 1[ M - H - coumaroyl ]~ (100%), 338 cis-5pCoQA 2" d
173.044 6] M—H—coumaroyl—HZO} -, 163.039 3
[p-CoA-H-H,0]", 119.048 8[ p-CoA-H~-
H,0-C0,]~
341228 639.192 6[ M-H]~ =0.670 CyHs06 621,182 5{M-H-H,0]", 487.145 8[ M-H- 640  suspensaside' "’ b
CgHg0,]™, 459.149 9 [ M - H - H,0 - caf-
feoyl] ™, 179.033 9 CA-H] ", 161.023 3[ CA-
H,0]™
33 1274 639.1925[M-H]~ =0.873 CyoH36046 621.181 6 M=H-H,0]", 487. 145 4{M=H- 640  isocampneoside II ‘> b

CgHgO5]7, 469.129 1 [ M - H - CgHg0, -
H,0]", 459.151 1[ M-H-H,0 - caffeoyl ],
179.033 9[ CA-H] ", 161.023 3[ CA-H,0]~
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36 14.44  447.093 0 M-H]~ =0.592 CyH,y00y, 357.061 3[ M-H-C,H,0,]", 327.050 6[ M~ 448  orientin!>] a
449,107 4] M+H]* =0.930 H-C,H0,]7, 299.055 6] M=H-CsH,04]",
284.032 2[ M-H-C¢H,,04]"
37 1514 579,135 3[M-H]~ =0.403 CyH,50,5 449.106 9[ M+H-Api]*, 431.096 1[ M+H- 580 orientin ~ 2"-0-beta-L-arabino- &
581.149 8[ M+H]* -0.545 Api—H,0]", 413.085 9] M+H-Api-2H,0]", furanoside! ]
287.054 4] M+H-Api-Gle]*
38 1574 463.088 0[ M-H]~ -0.473 CyHy0p 301,034 7[ M-H-CgH,,05]7, 300.027 2 464 isoquercitrin’ ' a
465.102 4{M+H] " -0.715 [M-H-CH,,05]
39 1729 609.181 9[M-H]~ =1.007 CyeH340,5 447.150 7[ M=H-caffeoyl ], 315.110 6{ M~ 610 2-(3,4-dihydroxyphenyl ) ethyl-2- b
H- caffeoyl - 13217, 179.034 0[ CA-H]", 0-B-D-xylopyranosyl-4-[ ( 2E )-3-
161.023 3] CA-H,0] ", 135.043 9] M-H-caf- (3, 4-dihydroxyphenyl ) -2-prope-
feoyl=132-Gle=H,0]~ noate | -B-D-glucopyranoside’s]
40 17.39 741.223 6| M-H]~ =1.595 C35Hp0,9 579. 192 4] M=H-caffeoyl] ~, 447. 150 7[ M= 742 paucifloside"?"’ b
H-caffeoyl-Api] ~, 315. 107 2[ M~H-caffeoyl -
2Api]~, 179.033 8] CA-H]", 161.023 3[ CA-
H,0]7, 135.043 9[ M-H-caffeoyl - Api~Gle—
H,0] ", 133.028 2[ CA-H,0-C0]~
41 17.51 325.090 9 M+H]* -2.719 CysH;05 163.038 6 M+H-Gle]*, 145.028 1[ M+H- 324 skimmin or isomers' %’ g
Gle-H,07*, 135.043 8 M+H-Gle-CO ",
117.033 5[ M+H-Gle-CO-H,0]*, 107.049 0
[ M+H-Gle-2C0]"
42 17.53 741.223 5[M-H]~ -1.676 Cy3HpOr9 579,193 4] M—H-caffeoyl ], 179.034 0[ CA= 742 paraboside B'**’ b
H]~, 161.023 3[ CA-H,0]", 133.028 2[ CA-
H,0-CO]~
43 18.25 431.098 1[M-H]" =0.742 CyHy00,0 415101 O[ M+H-H,07%, 397.090 5[ M+ 432 vitexin!>® a
433112 6[ M+H] ¥ -0.723 H-2H,07%, 313.069 7[ M+H - C,H,0, 1%,
283.059 3] M+H-C,H,,05]*
44" 18.40 639.192 3[M-H]" -1.249 CyHy016  477.160 5[ M-H—caffeoyl] ~, 315. 108 5[M~ 640 plantamajoside ") b
1279.390 8[2M-H]~  ~2-066 H- caffeoyl - Gle 17, 179.034 2[CA-H]",
161.023 2[ CA-H,0] ", 135.043 8] M~H—caf-
feoyl-2Gle-H,0] "~
45 18.81 563.140 3 M-H]~ =0.548 CyH,50 413.087 5[ M-H-Ara] ", 293.045 3 M-H- 564 isovitexin 2"-O-arabinoside*"/ a
565.155 2[ M+H]* -0.056 Ara—C,H0,]"
46 19.64 477.139 8[M-H]~ -0.911 Cy5H,60, 315.107 5[ M-H—caffeoyl ] 7, 179.034 0[ CA- 478 calceolarioside A2 b
H]~, 161.023 3[ CA-H,0]", 135.043 8[ M~
H - caffeoyl = Gle —=H,0 ], 133.028 3[ CA -
H,0-C0]~
47 19.69 609.182 0[ M-H]~ =0.892 CpH3,0p5  447.150 6] M-H-caffeoyl] ~, 315. 108 5[ M= 610 calceolarioside C'®! b
H- caffeoyl = 132]7, 179.034 2[CA-H]",
161.023 3[ CA-H,0] ", 135.043 9[ M~H-caf-
feoyl-132-Gle-H,0]~
48  20.36 873.2658[M-H]~ —1.375 C3gHs50053 711.234 1] M=H-caffeoyl ] 7, 579. 189 8 M= 874 raduloside!®’ b

H-caffeoyl-Api] ~, 447. 150 4[ M—-H-caffeoyl-
Api-Xyl] ™, 179.033 6 CA-H] ™, 161.023 3
[CA-H,0]", 133.028 2[ CA-H,0-CO]"~
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49" 20.56 755238 9[ M-H]~ -2.002 C3Hyy049 593.208 3[ M=H-caffeoyl ] 7, 447. 150 2[ M= 756 forsythoside B[®! b
757.251 2[ M+H]* -4.933 H-caffeoyl-Rha] ~, 429. 147 6[ M—H-caffeoyl-
774.278 9[ M+NH,]* 402 Rha-H,0]", 179.034 3[ CA-H]", 161.023 3
[CA-H,0]~
50 20.58 325.090 8 M+H]* -3.180 CysH 40y 163.038 6] M+H-Gle]*, 145.028 O M+H- 324 skimmin or isomers'>®! g
Gle-H,0]", 135.043 8[M+H-Gle-CO]",
117.033 4] M+H-Gle-CO-H,0] *, 107.049 0
[ M+H-Gle-2C0]*
51 2111 609.1459[M-H]~ =0.276 CyHy016  300.027 1[ M=H-CH o05-C¢H o0,~H]™, 610  ryin'8] a
611.160 4L M+H]* 0427 271,024 7] M=H-CgH (05~ CH 10,-CO ",
255.029 7[ M~H~C¢H, 05~ C¢H,,0,~H,0 -
€0J", 227.034 0] M=H-CgH,;05~CqH 00~
H,0-2C0]7, 151.002 5[ M-H-CH 05—
CeH1904-C5HgO5] ™
52 21.63 755,239 4[M-H]~ -1.353 C3Hyu019 593.200 8] M-H-caffeoyl] ", 447. 146 S[M~ 756 lysionotoside or isomers*’ b
H- caffeoyl - Rha]™, 179.034 2[ CA-H]",
161.023 2[ CA-H,0]~, 135. 043 8] M-H—caf-
feoyl-Rha-Api-Gle-H,0] ", 133.028 2[ CA-
H,0-CO]~
53 22.68 325.091 0[M+H]" -2.534 CsH 404 163.038 6] M+H-Glc]*, 145.028 1[ M+H- 324 skimmin or isomers' % g
Gle-H,01", 135.043 9[ M+H-Gle-CO]",
107. 049 1[ M+H-Gle-2C0O]*
54" 22.70 623.197 1[M-H]~ -1.610 CyH36045 461. 166 1] M-H-caffeoyl] ~, 179.034 2[ CA- 624 acteoside®! b
625.211 4[ M+H]* -2.138 H]™, 161.023 3[CA-H,0]", 135.043 9[ M-
H-caffeoyl-Rha-Gle-H,0 ], 133.028 2[ CA-
H,0-CO]~
55 2279 477.139 6[ M-H]~ ~1.351 CyHye0, 315. 108 1] M-H-caffeoyl] ", 179.034 1[CA- 478  calceolarioside B'® b
479,153 7[M+HT* -2.229 H]", 161.023 3[ CA-H,0]", 133.028 2[ CA-
H,0-C0]~
56 23.20 491.119 1[M-H]~ —0.793 Cy3H,,0,5 475.124 I[M+H-CH;]", 373.091 O[ M+ 492 aurantio-obtusin ,B»D—glucnsidemﬂ g
493.133 S[M+H] " -l.161 H-C,Hg0,]", 331.080 5[ M+H-Glc ] *
57 23.61 639.192 8[M-H]~ =0.388 CyoH360 6 477.160 8 M-H—caffeoyl ] 7, 315.108 I[M= 640  plantainoside D"} b
641,207 4[ M+H]* -0.330 H- caffeoyl = Gle ], 179.034 2[ CA-H]",
161.023 3[ CA-H,0] ", 135.043 9] M~H-caf-
feoyl-2Gle-H,0 ]~
58 23.91 1755.239 1[M-H]~ -1.764 C3Hy0, 593.209 5[ M-H-caffeoyl 1™, 179.033 4{ CA— 756 lysionotoside or isomers'®’ b
H]™, 161.023 3[ CA-H,0]", 133.028 2
[ CA-H,0-C0]~
59 24.01 477.103 7[M-H]"~ -0.376 C,,H,,0,, 357.061 6 [M-H-C,Hg0,]", 315.050 6 478 5, 7-dihydroxy-2-( 4-hydroxy-3- a
479. 118 0[M+H]+ -0.757 [M—H—C6H1005]7, 299.019 3 [M_H_ (((25,3R,4S,55,6R>-3,4,5-ll’i-
_ hydroxy-6-( hydroxymethyl ) oxan-2-
C7H1,05] yl) oxy ) phenyl )-3-methoxy-4H-
chromen-4-one
60 24.06 187.096 8] M-H]" -4.341 CoH 0, 169.086 O] M~H-H,0]~, 125.095 9[ M~ 188  azelaic acid''®’ d

H-C0,-H,0] ", 97.064 5[ M~H-C0,~H,0-
CoH,
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61  24.41 623.197 2[M-H]~ =1.514 CyeH30045 461.165 7[ M=H—caffeoyl ] ™, 315. 108 8[ M- 624  isoacteoside >’ b
625.211 7[M+H]* -1.642 H- caffeoyl - Rha]~, 179.033 9[CA-H]",
161.023 3[ CA-H,0]", 133.028 2[ CA-H,0-
€01~
62 24.96 609,182 1[M-H]" =0.597 CyH3,015  447.149 9] M-H—caffeoyl] ~, 315. 108 5[M- 610 calceolarioside E'®] b
H- caffeoyl - 13277, 179.034 3[CA-H]",
161. 023 3[ CA-H,0] ", 135. 049 0] M-H-cal-
feoyl-132-Gle-H,0] "~
63 25.09 755.239 5[M-H]~ -1.194 C3H,,049 593.208 6] M~H~caffeoyl ] ~, 461.165 6[ M~ 756 myricoside"®) b
H-caffeoyl-Api] ™, 315.107 5[ M—H-caffeoyl-
Api-Rha]~, 135.044 0[ M~H - caffeoyl - Api-
Rha-Gle-H,0]~
64 25.37 361.091 I[M+H]" -1.949 C5H 604 346.067 3[ M+H-CH,] ", 331.043 7[M+H- 360  sudachitin**’ a
2CH,4]", 316.020 8[ M+H-3CH, ], 303.049
O[M+H-2CH,-CO]", 288.024 7[ M+H -
3CH,~CO]"
65 2539 521.129 8 M-H]~ =0.583 CpH,6015 506.105 9] M-H-CH,] ", 491.083 2[ M-H~ 522 iridin[3* a
2CH,]", 343.045 5[M-H-Gle-H]™,
328.022 1[ M-H-Gle-H-CH,] ", 285.003 7
[ M-H-Gle-H-CH,~C0, ]~
66  27.41 461.108 9[M-H]~ -0.162 C,,H,,0y, 301.069 7[ M+H-Glc]*, 286.046 4] M+H- 462 homoplantaginin’>>’ a
463.122 8[M+HT* -1.485 Gle-CH,]*, 258.051 7[ M+H - Gle - CH, -
col*
67 28.44 461.0725[M-H]~ =0.150 CyH g0y, 285.040 1[ M-H-GlcA]~ 462 scutellarin > a
463.086 5[ M+H]* -1.387
68  28.69 667.186 S[M-H]~ -2.177 C3H3604; 652. 165 8] M-~H-CH,] ", 343.081 2[ M-H- 668  nevadensin 5-gentiobioside >’ a
669. 200 0[M+HJ+ 3760 CIZHZOOIO} ", 327.050 6[ M~-H~C,Hy0,9~
CH,]7, 312.027 2[ M-H-C ,H,,0,,~2CH,]~
69  28.79 577.1920[M-H]~ —1.116 CyeH34045 415.161 0] M=H—caffeoyl ], 269. 1024[ M- 578  salsaside B* g
H- caffeoyl = Rha]™, 179.034 2[CA-H]",
161.023 3[ CA-H,0]", 133.028 2[ CA-H,0~-
€01~
70 30.24 653.172 1[M-H]~ =0.402 CyH3,0,4 329.064 7[M-H-2Glc] ™, 314.042 9[M-H- 654 6-hydroxy-3-[ 3-hydroxy-4-[ 3,4, a
655.186 3[ M+H]* -0.818 2Gle- CH; )™, 299.020 4 [ M - H - 2Gle - S-trihydroxy-6-[ [ 3, 4, 5-trihydroxy-
- - 6-( hydroxymethyl ) oxan-2-yl ] oxy-
2CH,4] ", 271.025 1[ M=H-2Gle-2CH,-CO ’
I [ ¢ +C0] methyl ] oxan-2-yl ] oxyphenyl ] -5, 7-
dimethoxychromen-4-one
71 31.32 285040 5[M-H]~ 0.136  CysH (06 257.044 4[M-H-C0]", 151.002 8{ M-H- 286  luteolin "’ a
287.054 9 M+H] " -0.399 CgHg0,]7, 133.028 2 [ M -H - C,H,0,]1",
107. 012 5[ M-H-CgH,0,-C0,]~
72 3145 507.148 4[M+H]" -2.549 C,Hy0,, 345.095 9 M+H-Gle]*, 330.073 2[ M+H- 506 nevadensin 5-0-B-D-glucopyrano-  a
Gle—CH, ", 315.049 O[ M+H-Gle-2CH, ] ", side or nevadensin 7-0-B-D-gluco-
o1 [36-37]
287.053 2[ M+H-Gle-2CH,-C0 1" pyranoside
73 3167 315.051 2[ M-H]~ 0.679 Cy6H 507 300.027 1[ M-H-CH,]~, 272.032 7[M-H- 316  3-O-methylquercetin a
317.065 8[ M+H]* 0602 CH4-CO]", 136.986 8[ M—H—C oH 05~
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N 4
74 3211 651.1924[M-H]~ =1.041 C30H34046 507. 151 0] M+H-Rha]*, 345.096 [[ M+H- 652 nevadensin 7-rutinoside >’ a
653.205 6[ M+H 1™ -3.033 Rha-Gle ]*, 330.072 3 [ M +H - Rha - Gle -
CH,]*, 315.049 2[ M+H-Rha-Gle-2CH,] ",
300. 059 6 M+H-Rha-Gle—3CH, | *, 287.054 4
[ M+H-Rha-Gle=2CH,~C0]*
75 32.68 507.149 2[ M+H]* =0.991 CyH,,04, 345.095 9[ M+H-Gle] ™, 330.072 4[ M+H- 506 nevadensin 5-0-8-D-glucopyrano- ~ a
Gle-CH, 1", 315.049 0] M+H-Gle-2CH, 1", side or nevadensin 7-0-8-D-gluco-
287.054 5[ M+H-Gle-2CH,~CO ] * pyranoside’ 7!
76 32.81 299.056 2[ M-H]~ 0.230 CyH,,04 284.032 3[ M-H-CH,]~, 270.776 3[ M~ 300  hispidulin’®* a
301.070 9] M+H]* 0.749 H-C01", 227.034 4 [ M- H - C3H,0,]",
136.986 7[ M~H~C, H,,0,] ", 87.008 9[ M~
H‘C3H303T
77 32.86 269.045 5[ M-H]~ =0.062 CysH,o05 225.054 6] M-H-C0,] ", 151.002 4[{M-H- 270 apigenin a
329,066 6 M-CH,CO0H]~ 0. 352 CHg0,]7, 117.033 2 [ M - H - CH,0,1",
271.060 0[ M+H]* 0.8 153.017 9[ M+H-CgH,0]", 119.049 1[ M+
H-C,H,0,]"
78 32.91 329.066 4] M-H]~ -0.899 Cy;H,04 315.046 2[ M-H-CH,] ", 314.043 0 M-H- 330  aurantio-obtusin'**’ g
331.080 4[ M+H]* 2474 CH,]", 299.019 3[ M—H-2CH,]", 271.024 4
[M-H-2CH,-C0]"
79 3291 329.066 4 M-H]" -0.899 C;H 40, 314.043 0[ M-H-CH,] ", 299.019 3[ M-H- 330  demethoxysudachitin'"’ a
331.080 4L M+H]* “2.474 2CH,]", 271.024 4[ M -H-2CH,-C0]",
178.997 5[ M=H-CoH,,0,] ", 151.002 5[ M-
H-CoH,,0,-C0]"
80 33.16 359,077 3[M-H]~ 0.165 CygH,c04 344,053 4] M-H-CH,;] ", 329.029 9 M-H- 360  acerosin|”} a
361.090 9[ M+H]* 2.331 2CH, ], 314.006 7] M-H-3CH, ], 301035 4
[ M-H-2CH,-CO]~, 286.011 1] M~H-3CH,-
€ol-
81 34.31 373,093 1[M-H]~ 0.507 CoH,40g 360.082 6] M+H-CH,] ", 345.059 6[ M+H- 374 5, 2'-dihydroxy-6, 7, 8, 6'-tetra-  a
375.107 2[ M+H]* —0.784 2CH,]*, 330.036 3[ M+H-3CH,]*, 317.065 0 methoxyflavone
[M+H-2CH,-CO]", 301.034 4[ M+H-2CH,~
CO-CH,]", 201.002 6 [M+H-C,H,0]",
182.992 1[ M+H-C ,H ,0-C0]*
82 3475 313.0719[M-H]~ 0.443 C;H,406 298.047 9[ M~H-CH,]~, 283.024 5[ M- 314 pectolinarigenin'>*] a
315.085 S[M+H]* 2459 H-2CH,]", 255.029 5[ M-H-2CH~C0]~
83" 34.87 343.081 8[ M-H]" -1.562 CigHi0; 328,058 S{M-H-CH,]", 313.035 I[M=H- 3% nevadensin'*’ a
345.095 4[ M+H]* 4. 374 2CH,]", 298.011 3[ M-H-3CH,]", 270.016 6
[ M-H-3CH,-CO]~, 254.021 6] M~H-3CH,-
€0-0]", 241.050 2[ M-H-2CH,0~CH,~C0]"
84 3551 373.127 7[M+H]* -1.392 CyoH,004 358.103 6] M+H-CH,] ", 343.080 2[ M+H- 372 tangeritin!*] a

2CH,]*, 328.057 1[ M+H-3CH,]", 300.061 9
[M+H-3CH,-COJ*, 183.028 5[ M+H-
CIZHMOZJ *

. CA. UMMERR ; FA. BATERER ; p-CoA. X5 W2 ; Gle. F%T 4 ; GleA. H A BRI IR ; Gal. 2L FLWH; Ava. BTRLTHE; Api. 705 ; Xyl ABE; a. B,
b, R EEATSE s BIEMAE ;. UL s e. AEWIBIE £ RIS s g FLARS ;1) 2 BEL A LU XA
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3.1.1  EERALE Y0 BRI

IR G YR — RIS 2R 5 A5
Rl A Ak 5 0, SRS 3 T 24 G A 40 v DA 25
RS A AT R ESR OE A ATE, WA=
HUEH T 27 EEEAE Y, LG 31,
36~38 43 45 51 .59 64~68.70~77.79~84 LIfb&
Y1 31,71 .74 F01 83 S04 T SLAH AR AT, B
RGOSR MM EERERE CHPR
BHE CO . CO, HPEKT H,0 ZAEEIEE, 5 &
A AR R -l JR 48 ( RDA) 20, Biln, k&9 71
TERE TR NS BME S T 5 1 m/z 285.040 5
[M-H]", fitill 25+ Xk CsH 050 TE MS/MS
H, £ €O, Z# N m/z 257. 044 4] M—=H-CO] ™, [H]
I A4 RDA S U 7 B8 1 m/z 151. 002 8[ M-
H-C,H,0,] .133.028 2[ M-H-C,H,0, ], m/z
151.002 8 4k %2k CO, , A4 f# H m/z 107.012 5
[ M-H-CH,0,-CO, ], MG WM gk
FRARFAIE | 200 B R G R Je 2 % Scik e ™ #iiA
WG HARBRRZR

WA A AW R E R I R Rk
W A5 B A H OGRS 06 SRS AR H T i e 2
AT, TR TR AR, DMEGY) 74
B A A 74 PR BEEEE] R 32, 11 min, 76 1E &5 T
PR, HfE o B 1188 m/z 653. 205 6] M+H ],
Iy ¥R CyHy0p0 —HBUIEHR B 4
507.151 O M+H-Rha]*.345.096 1[ M+H -Rha-
Gle]*.330.072 3[ M+H-Rha-Gle—CH, ] .315. 049 2
[ M+H-Rha-Glec—2CH, ]* ,300. 059 6 M+H-Rha-
Gle-3CH, " .287.054 4[ M+H-Rha-Gle-2CH, -
COJ", 45E 5% S0k R R B s a5 B2, %
ZACE Y M nevadensin 7-rutinoside , #i FABR 254k
A0 31 1B INEE] S 9. 80 min , 7E 1 B T T Hofk
I FE TN m/z 593. 150 9] M—H |~ #E HAr 1
KA CpHy 050 BTG A W 7 B m/z
503. 118 6.,473. 108 0, /R K /S Wb 0-3 Fl k24
&K CHg0, (90) | 7S Bk HiF 0-2 HEWT 24 % 2 C,H,0,
(120) AR, [FIE , 2 B b ] WA B8 m/z
383.077 1[ MmH-C,H,0,-C,H,0, ] Hl m/z 353. 066 3
[ M-H-C,H 0,-C,H,0, ]~ #EMliZ 1k & ¥ Sy BUBH ik
T, m/z353.066 3 LK 2 - F Rk CO(28) 4
BRI m/z 325.071 2[ M-H-2C,H,0,-CO] ",
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297.076 4 M—~H-2C,H,0,-2CO ], Fii % 5 3
Bk — 30 TR AN R T2, 2R
SLIUR I B S Ak A 1 3 24 R AE B 2, BB AR 21
M2k 2 85 B 3L - 19-CH,, C 2R RDA 21 AN A
., DMeA Y 83 6, &Y 83 (4% B8 B E] K
34. 87 min, FEA B TS HfE 1B IR m/z
343.081 8[ M-H ], #lil H 4 +h C4H,,0,, —
YRIEHE R B T m/z 328.058 5[ M-H-CH, ],
313.035 1 [M-H-2CH, ] ,298.011 3[M-H-
3CH,]™.270.016 6 M—~H-3CH,-CO]" .254.021 6
[M-H-3CH,-CO-0]".241.050 2[ M~H-2CH,0~
CH,-CO] ™, &5& 5% SCHRIRIE X 1 5l 1 33 K%
DN C LR ISR ST R el 7/ o R Al Rt S S Nt 4
Jo i P P RE SRR L ] 3, LAY EE R 2 A 2
LA R AR — ) TS R B — ik
e, Wik 2,
3.1.2 ROBEH G SLE R
ROTENT A W Ie — 2L B-A W BE A,
5 a- I 2 FAF AL o R i -5 2K A R TR AL 5
O HIEIRERE 1R EA CBESE e | A AR e I
T LIS al FRASWE  BTRLAEORE s ARE A
WEEE . WA LR RN S A0 T SCREIUT 1Y) 22
5, VA BRI BRI 2 56 EBURIE A 2 5 | 1
BT R CEETT A B s 2R . A5 E I
BT S B TR B (5 B 2R Sl 2R i
Tt b S | el i %o IR T LA ML PRI 9, 25
A0 B T O 40 B8 A B A 6 Jo % SOk, 46
E T 20 DARCEEHR RS X 20 MR H A
EY RS 2R AR AL, 2 R OR N
REBSr 162 1 M Pk I 1) I A1 4 5 5 2% 5 B SR 41
T4 132,146 162 1 PETE R85 -, X B BE Ry
M (CsHg O, ) A BT AFTBE 7 S Ws I ABE 25 | It 45
C a0 B 25 B ( CH,,0,) 1 C W i A5 2
(CeH,,05) %, LB (18 54) KR
(U 44) Fkg it & 1L AT (1§ 63 ) S, B 38 AL 0 11 7E
BT T HES TR m/z 623.197 1[ M-
H] ™, 88557 HR CoH,0,, “HRih F 5 A
BTN m/z 461.166 1[ M—H - caffeoyl ], 179. 034 2
[CA-H] .161.023 3[ CA-H,0] .135.043 9[ M~
H-caffeoyl-Rha—Gle-H,0 ]~ 133. 028 2[ CA-H,0~
CO ™, 5505 MR BT 77 2 i e s 1 — 55, R e
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B3 2% MS/MS K38 K H R 2w st

Fig.3 MS/MS spectrum and proposed mass fragmentation pathways of nevadensin

Wit A & W08 BE AR . JERI, R4 1L 1
BEFRLEUR WHES T8 F o0 m/z 639.192 3[ M-
H] 854> F 3 CuH 0, , “HTTER FE /A
BTN m/z 477.160 5[ M—H —caffeoyl ]~ 315. 108 5
[ M - H - caffeoyl —Glc ], 179.034 2[ CA-H]",
161. 023 2[ CA-H,0] ,135. 043 8[ M —H —caffeoyl -
2Gle—H,0] ", 456 SCHR KonS B it 18138, el iz b &
Yook AT, HC B LA — B IR LI 4,
Wt E 1A B HESF B F m/z 755.239 5[ M-H] ",
3853 F 0 CH,, 0, , 5 RAEFTH R F2 225N
Z 7 1IAERNE, R BOE T AR EE R T
A m/z 593. 208 6] M—H-caffeoyl ]~ .461. 165 6[ M-
H-caffeoyl —=Api ]~ ,315. 107 5[ M-H -caffeoyl — Api -
Rha]™.135.044 0[ M-H - caffeoyl — Api — Rha - Glc -
H,07]", 5 SO S A — 2 Ha it iz Ak & 4

Tttt E LA,

M2 AR LR, A m 2 hEaREn
[l or SR A, nfk &4 46 55 HHES: T B3 T35
m/z 477[ M-H ]~ , 435208 CH, 0, , HED
Wi AT oy SR AR, i T W m/z 315 M-H-
caffeoyl ] 179 CA-H ]~ | 161[ CA-H,0]" .133[ CA-
H,0-CO |~ i 1 ¥, AR 4 SCHRHE I W3 25 1k & 90
calceolarioside A X calceolarioside B!%% s Hobs
Yy 55 2% HR L X R R calceolarioside B, Al LS4
46 4 calceolarioside A,

5 39 .47 .62 HESr T B T U m/z 609
[M-H] ", B3 CoH,, 0, HE =35 K [F]
AR, g T T W m/z 447 M—H - caf-
feoyl ] ™ 315 M—H -caffeoyl 13217 179[ CA-H] ",
161 CA-H,0]" 135 M—H—caffeoyl —132-Glc-H,0 ]~
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B4 KREFH MS/MS 3% K H 2w R R

Fig. 4 MS/MS spectrum and proposed mass fragmentation pathways of plantamajoside

FRBAE 1, MR AR SCRIR R W T D615 39 hy 2-
(3, 4-dihydroxyphenyl ) ethyl-2-0-B-D-xylopyranosyl-4-
[ (2E)-3-(3, 4-dihydroxyphenyl ) -2-propenoate | -3-D-
glucopyranoside'® | {54 47 A calceolarioside C, 1k
4 62 4 calceolarioside E
3.1.3  FAERRZRA S W) i AL AE

BAER 2 T BRI — KB, 2
PS> 7 I A BTG, DRI 7E — 90 o 3% 28 i R Ak 3
HONHESE ) NHy H,0 \HCOOH %5/ . fb&a
1 7EIE B AR PR e 7 B T m/z 175118 5
(M+H]", — %A m/z 158.092 1 [M+H -
NH,]".130.097 4 M+H-NH,-CO]" 116.070 6
[ M+H-NH,—-CH,N, ] *.70. 065 7[ M+H-CH,N,-CO, -
H,0]".60.056 4] M+H-NH,-COOH-C H, ]" i i
SCHRG B E R IR, LB 18 TEIE B T
XS FE TN m/z 166.086 2[ M+H ], —
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= A R A B A m/z 149.059 1[ M+H-
H,07*.131.048 9[ M+H-H,0-NH, ]*,120. 080 7
[M+H-HCOOH ], 103.054 4 [ M + H - NH, -
HCOOH | ", Zeasd $icHie o B SCHRAG 2™ HEAT H T,
EZEYN LARNER , w2, A w2kl
T 5 ANRAIRIIT .
3.1.4 AHRREIE Y MR

AR AR —F T IZ AT AR FEDY)
TR A B G, B TR BT S AL BT | TH
RENMAEN, KIS h A 5 £ & €O, CO,,
-COOH \H,0 S5 = A i B F 0, A i 2= $2 K
Prhdese e 18 MR IAL &Y, i KGR |
Z TR ArERMSRRE, LAY 5 MR B E
4 1. 28 min, FERAE TR, — A5 ST
FB TN m/z 191.055 0 [M-H] , | Xcalibar
4. 1.31 A 708 CHL0,, W H BT
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Al UL m/z 173.044 2[ M-H-H,0]~,127.038 8 M-
H-2H,0-CO]".109.028 1[ M~H-3H,0-CO ],
SEA ISR, I T BE R 45 TR (QA) Y, fk
G129 WHES T B TN m/z 179. 034 O M-H] ",
HeWr e T REM 2> 20N C HO0, . 78 H "R 5
THHI TR T m/z 135.043 8 M-H-CO, |,
A% B SOk IR0 AL R HERR (CA ) . SR
FREAE IR | DS A MIERR BTELRR A 2 1R
HNZE TR B HAT A W 4 T U RS, A PR L
AL PR EE DU AR 2 AR SRR IR
A YIH) HESI-MS® HA B W R AE, 7242 m/z 193,
191,179 173 135 134 S54R¢AF B F Al 4E b 2R &
YR WE 1, HA m/z 179 [CA-H] B{ m/z 135
[ CA-H-CO, |~ FWIAEAEMIMEBE LA, m/z 191[ QA-

E 5 SHsklEmz MS/MS B35 K H s 2 kit

H] 8% m/z 173[ QA-H-H,0 ] £ W fEE S TR AL
Ul ,m/z 193 FA-H ]~ 134[ FA-H-CH,-CO, ] %]
FELEBTBRIESE I, [FIRARYE B 8 5 F B F A I i
KE(H T HERT 5 25 T R R A ALIR S AL, B e 1
HPBE T2 162,146 176 FIALER b4y BIFELE 1
AR | A e BT AR EESL . fh A 24 .28
HE TR TER R m/z 353 M-H ], #EWT H A 75X
AIRER C\oH 0y, MS® 24f# 4T m/z 191 M-H-
C,H,0,] 179 [ M-H-C,H,,0,] . 173[M-H -
CoHyO,-H,0] S5 HRfERE i B 7, B 2 MEA
Yy kg Sk 2 TR S AL G, HE R RS SR A
255 %F A 5 LT A AW 24 .28 S B4 e R T e R
FiR (5-CQA) LRI (3-CQA ) , BRLLH 48 LR 0 151 i)
WA AL, UL 5,

Fig.5 MS/MS spectrum and proposed mass fragmentation pathways of neochlorogenic acid

B F R, O/ BB R 4 5k 6.32.9.75,
11.97 min BLEH 26 .30 33, = FH — Gl ] I
FRIFIE 785 10 m/z 337.092 8] M-H |~ , B M [F43
SR 2B TN € H g O, , H 20 AL,
Hrh =38 =it BB (m/z 337) FIF &+ (m/z
191) 022 146 88 B 1 0 Ff OB, DR 4
TRRIEHE R T m/z 191 173, B XL ML S Y2
FTOBZE TRIMEY ., LG 26 — KA
VBT m/z 163.038 9, RIL A WJE 3 (B A%
TR, 454 SCHRAEI H A 3-pCoQA™ , L&Y
30 .33 R R I B T m/z 191,055 1, % B
G2 5 MR ZE TRRERZS AR PRI LR B i R A 2

5 SCHRARAE ", B A A W el e ok, B
PIEA 30 F1 33 HEWA trans-5-pCoQA Fl cis-5-pCo-
QA, L&Y 32 A F R FIEHN m/z 367.103 1[ M-
H] , HAFR0TRER € H,,0,, —Z05 % K A Bl
m/z 193.049 5[ FA-H] ™ ,134. 036 0] FA-CH,-CO, ]~
M m/z 191.055 1[ M=H—feruloyl ]~ .173. 044 5[ M—H-
feruloyl-H,0 |~ IR 1y 125 -, 5CHE D0 H: Ay ) 250 b 45 7
FRZAL B W, MR SCHRARE ™, R 3%, 5-FQA
FOBEIE B T m/z 191,055 1, R HH X 98 )3 AR 55
) m/z 173. 044 5, AL 54 32 HEWT R 5-FQA
3.1.5 M HRE YR 2LRE
ARG YR —I5 5 2k NH, HCN Sy
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EY, BEEARPE R Ae A 22 RS 6 M
TERAEY, LAY 14 g3 28 A LA IR 17 A
Mr ALY 14 BOHEST T 5 F I8 m/z 268.103 9[ M+
H* 7208 € H N0, , 7 TiiE 5

Bl 6 BT MS/MS &3 & H 1% AR 142

T2k 1 MEBHE L m/z 136,061 6] M+H-ribose | " H7i%
S, AR S i RE A1 SR O 2 NH, ARAS R R B
m/z 119. 035 4] M+H-ribose—NH, ], H34J5 SCRk4RIE ™"
HEHCA I, — 2 BT e UL 6,

Fig. 6 MS/MS spectrum and proposed mass fragmentation pathways of adenosine

3.1.6 HABRALE WY 2LFRRHE

A IR T AR A Y, A
SRS BERE AR TR A EFEGRZRED,
Horh PRI BEm S AL A W) R ok B s 2Rk G W,
o GBI B A B S 1, FE A 2 AR AT
1 AEREERE AL S (1 27) . f B W) 27 1Ef
BT, HAR R AN 6. 38 min, T B T 14
om/z 549.182 S[M-H ], RIEIC R A5 T
KA CxH,, 0,50 ZHIEFE T RMMESTET
WEE S L 2 N AR AR R BT om/e
225.076 1[ M=H-2Gle] ™, F-ER 1 AKoFr-A:
H BT m/z 207. 066 0] M—H-2Gle—H,0 ], 45 & e
T BTV R TR R R R, 5 5%
SCRRIEARFF— 2 T e A 27 ARt JeT-
1-0-B-D-JEJHXUBE 7, WLIE 7,
3.2 HEE
3.2.1 JFkEEE
3.2.1.1  RGuiE NI R SRR A (S8)
0.5 g, Z M 2.2.2 T T J7 ik il & A3 5 38 W, 1
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2.2. 1 W& IR A XTI, 2 16 2.2.3 T
T EOGESRAFHEREE S 0T . e R IR (SRR L%
FETE B ESAEHETT A 22 R S AHARIGE Y o) 5 R 3
KF 1.5, LA ] 50 B R i AR — 2, DA 8,
RINZ R RA RN L EE .,

3.2.1.2 FRUEMZRLH B 2. 2.1 30T XA 5 A
B, FH 50% HBER B8 1 2R 970 Wk B8 P9 TS 6 % Rt
W, SH2.2.3 0T @385 2 R 2, LA R
VYRV B AR A W T RRCA A A, 22 il s v ot
2 A I IR T R A OG R A MBI L 3,
3.2.1.3 HNKHBEREEEIRE R %R &
(S8)0.5 g, Z M 2.2.2 Wi F )y kil & SR S IR,
Z 2. 2.3 WU Ak S5 B B HEAE 6 4,323 d,
TOSIGE TR, W B 4k R | 4R DR R L 7R 1T B
EEMAMET . A B2 E R RSD ¥ /NTF
3. 0% , KWL AAE R R AT

3.2.1.4 HEEMWAE HEEPRIUEN(S8)0.5 ¢,
Z:HE 2. 2. 2 BUF )5 AT 45 6 (b i v i, =
W20 2.3 00 AR A5 R A T S0 T AR, A
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K7 H5UEV-1-0-B-D-JEIXUHEH MS/MS I3 BAL B2 4%
Fig. 7 MS/MS spectrum and proposed mass fragmentation pathways of genipin-1-0-B-D-gentiobioside

LB IR ;2. RIGR ;3. ZEBR T B4, BEALKET ;5. A =HK,
K8 i 2RI (A) FINRAA X B (B) 1Y HPLC &
Fig. 8 HPLC diagram of sample solution of Lysionoti Herba (A) and mixed reference solution ( B)

SRR SRR GERRE T B ERART AM2EE 0.27%.0. 47% , RIZOTIEEE R,
(AU T ALY RSD 43 9l A 0.61% ,1.8%,0.66% .,  3.2.1.5 Fatils RS mEULAM (S8)0.5 ¢,
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Table 3  Regression equation, correlation coefficient and linear

range of five components

LEwY) LT r LM/ pg - mL !
BRIERR y=0.541 92+0.0652  1.000 3.22~102.90
25 y=0.482 1x+1.1524  0.9999  12.84~410. 82
EFHBETF B y=0.209 4x+0.803 0  1.000 31.63~1012.01
BEAET y=0.301 0x+0.653 5 1.000 25.00~800. 11
AMZEE y=0.701 0x-0.476 4  0.9997  4.08~130.51

Z:8 2. 2.2 WUR kil & At s e, 430 1 0.2
4.8.12 24 h 218 2. 2. 3 Wi F (Al L FdERE 10 214
TR, W ek R R | ek IR R i R 1 B B3
B A M 22 R W1 LA RSD 4301 2 0. 76% |
0.48% 0. 13% .0. 18% 0. 35% , 7 W 328 v W AE
24 h NESETE R4

3.2.1.6  JFEIRICRIRLES A FRELC N E E Y
AR B R 2 0.25 g, 29 4y, 43 Sl A
50% 100% 150% X} i, 2 8 2. 2. 2 35T Jy ikl

Fa4 5 HABERES T 5 MRS AR (Rxs, n=2)

IC SR T AR THE SR A5 S SR | IR |
HBE T B BT A 22 R B A [T
Ay 9 Sk 100.0% . 99. 65% , 100.2% . 97.53% .
97. 31% ; WETH LY RSD 43514 1. 5% 2. 4% 2. 1% |
0.99% ,0. 95% , FWIZIT EHERR I R4 .
3.2.2 HEAEENE

ST B R ARELER 1 IR A4 A 1 22 R by
KO.5¢g, 28 2.2.2 BT kil &l s, =
MR 2. 2.3 T A5 AR ERE 10 )T AR AR AR B
MiZeiHa S gL 4, 25 #Ham 2zt I
R 5 AT BT R 53O R B 4k R R 0..000 7 ~
0.420 4 mg-g™'  B4JFR 0.084 1~13.133 4 mg-g ™',
HEFARET B 0. 137 5~48.263 1 mg-g ', B LT
0.1399 ~18.891 8 mg-g™', A1 %% 0.016 1 ~
4.741 4 mg-g'  H PR B 012 5w,
BRI R B35 & i A

Table 4 Determination results of 5 components in 25 batches of Lysionoti Herba(x+s, n=2) mg-g'
Hi' kR LR R B BN AMm=R

S1 0. 050 2+0. 000 1 1. 082 2+0. 002 6 11.484 7+£0.033 5 3.135 8+0. 038 0 4.741 4+0
S2 0.101 9+0. 000 3 1. 351 3+0. 008 4 14. 737 2+0. 050 1 1. 833 2+0. 007 8 2.590 3+0. 000 2
S3 0.043 1+0.000 3 0.969 0+0.004 3 23.424 3+0.032 6 8.1322+0.039 4 2.366 7+0.004 5
S4 0. 080 8+0. 000 1 1.099 5+0. 005 2 16. 780 8+0. 006 0 4.140 9+0. 065 9 1.474 1+£0.014 2
S5 0. 158 0+0.001 1 4.352 2+0.052 5 35.279 5+0.024 7 15.265 9+0. 034 6 2.161 7+0. 000 1
S6 0. 105 6+0. 002 2 4. 687 3+0.004 5 43.401 2+0. 193 7 12. 186 0+0.031 7 1. 948 4+0. 003 7
S7 0. 150 9+0. 001 5 3.134 9+0.024 1 26.232 6+0.063 5 8.738 5+£0.021 1 2.292 1+0. 008 5
S8 0.391 0+0.001 0 5.451 7+£0.024 4 12. 658 9+0. 134 2 7.117 4£0.075 3 1.231 0+0. 000 1
S9 0.000 7+0 0.091 0+0. 000 1 48.263 1+0.010 4 11.796 3+0.007 3 1.009 3+0. 005 8
S10 0.026 1+0 0. 486 5+0. 000 9 44.225 6+0.372 0 9.951 1£0.040 5 1. 501 4+0. 001 8
S11 0.002 0+0. 000 1 0.084 1+0. 006 9 31.417 2+£0. 093 7 18. 891 8+0. 153 3 2.114 7+0. 002 6
S12 0.005 1+0.000 3 0.134 30 13.011 8+0. 067 9 5.692 9+0. 027 9 1. 668 7+0.004 1
S13 0.322 5+0.005 9 6. 625 9+0. 127 7 2.113 6£0.082 5 1.770 0+0. 039 1 0. 645 2+0. 047 1
S14 0.316 8+0.009 6 9.591 2+0.012 9 1.408 9+0.043 4 1.566 6+0.019 8 0.273 9+0. 000 2
S15 0. 063 5+0. 000 9 1.764 1+0. 004 2 0.199 2+£0.011 8 0.760 2+0. 011 4 0.016 1+0. 000 4
S16 0.262 7+0. 006 7 2.935 7+0. 104 6 1. 896 8+0. 067 4 1. 047 0+0. 054 3 0. 134 6+0. 007 4
S17 0.257 5+0. 003 6 7.689 2+0.019 9 0.738 0+0.049 9 0. 856 2+0. 009 2 0. 056 6+0. 000 3
S18 0.408 4+0.021 5 6.805 1+£0.392 5 1.367 9£0. 150 2 0.418 0£0. 020 4 0.129 2+0. 002 7
S19 0. 228 3+0. 000 1 6.193 2+0. 015 6 0.994 7+£0.0359 0.575 2+£0.015 7 0. 067 0+0. 000 2
S20 0.228 2+0.010 9 4. 147 4+0.014 7 0. 137 5+£0. 006 3 0. 139 9+0. 000 6 0.697 5+0.001 3
S21 0.036 5+0. 000 1 0.489 10 2.765 8+0.015 4 0. 145 6+0.001 9 1.250 5+0. 003 8
S22 0.286 3+0.004 3 2.630 4+0.013 2 3.528 1+£0.002 7 0.224 7+£0.001 O 0. 480 2+0. 001 4
S23 0.001 0+0 0.402 9+0.005 1 14.723 7+0. 027 4 4.945 4+0.092 3 1. 946 2+0.016 9
S24 0. 420 4+0. 000 5 13.133 4+0.023 5 7.114 2+0. 008 6 8.486 7+£0.051 1 1.441 9+0.011 0
525 0. 140 5+0. 000 6 3.090 3+0.001 5 7.078 6+0. 054 2 7. 886 5+0. 009 2 1.350 1+0.001 7
FHIE 0. 163 5+0. 002 9 3.536 9+0. 034 8 14.599 4+0. 065 5 5.428 2+0.034 7 1. 343 6+0. 005 6

4 HeSHIE
N T REBLT MR AT 1) 22 v B 2 R o
3532

S o3 50 25 T AN TR B IO SR (K509 H R
75% HEE S ) AR BOT 3 CR RS G



XIFAL S . 7T UHPLC-Q-Exactive Orbitrap HRMS Fil HPLC-UV [ i 22 b2 il 378 1k 45 22 A A%

FA B 32 AR 7 B ) AN [l 7 B B ] (30
40 .50 min ) XJ 24544 $E B S0, 45 5 & 0 50% H 1
A FTHREX 40 min B (K IE(E B A FE w0 s H
FELRATNT RS, WO £ 2. 1.2 TR RS 5 vk, TRl
AP IR L8 T g 408, B4 R % 4 [ ACQUITY
UPLC & BEH C3(2.1 mmx100 mm, 1.7 pm) Sy-
nergi™ Hydro-RP 100 A (2.0 mm x 100 mm, 2.5
) | ISR H ARG e 4 45, B 2R ] 5 AT
Synergi™ Hydro-RP 100 A (2.0 mmx 100 mm, 2.5
o ) FEAT A B DR B, A% DU 1< 330 nm, UHPLC-
Q-Exactive Orbitrap HRMS AR HAG 7 HFR 5 | i &
KRG EPERE B B8 ) 9 SRR A, T ATE B0 X R
ai R B0 T Xk 52 2% 1 TP 25 40 5 A 0 R A DR T o)
RN R A S R AR SR X B 1 A1
PEATOOAL, FEAL S B A0 TR W55 B R R
BB R R i RE ST AR
B 2.1 4 BUR 55

AW 5 B R K UHPLC-Q-Exactive Orbitrap
HRMS RN A7 i1 22 sP Ak 2 8oy 347 20 B, Ry itk —
AT SR8 B LAl A HTAL A s R 107 T &
REETHE . m TS AR EZ, ARk
B TR ST i AN ] PR b 23500 5R A | 6708
FREHEAT Gl S5 E R AN, 255 X IR
mzCloud J%  mzVault £ ChemSpider J& }& £ 2% SCHik
SERR OB TORE, AT i 22 vl St 84 MG
Y, 6045 27 A BERSE 20 DR CEEH R 5 A E IR
KA DABLIRIE 1 DAY 6 DRI 7
ANHASEAEY) . Horb BERSEAE I 5 T i
2T B9 B F e oy, 4 SRS A LR STE TR
TR T A B, AW B R A
B AR IE B AT A B B e 1 78 BRS R X
O A AR E YA R R R S
MRS YIIN B-H A HE BEAZ RN IR B AR 2
B FIBHE P Y 22 S 1, 3 1A 22 R oOR ST 26
BT SR 25 R AR AR Z | R R B
e REARARL BT T b Xof B e, LB i AT A2
Z Y SCHER D, R AL §E UHPLC-Q-Exactive Orbi-
trap HRMS 2 A X H: 7] 53 S A8 (A4 HEAff o 1 23 B A
PRIAE, PRAALS IR TARR 0 T X sefe & it
IOy B S , MG S R 25 BRIS PRI ST 4R (IS JE Al
A B E S TR AR R R S R

HHOCTAm 2 & e " 24+

B A R LR A s kR T b B2k
JAME AR bR o HEAT B W5, AN BRSO 4 T
PR B R . DA IR BT S e AR AT s R
LR N S T 1 22 BT o
PR, A 0 22 B 2T, TR AT I 22 KR
R A [R5 e B v I 2 873 B AT 4L
AL PR AN R 5 2 R R s R ST
Feior BA YR BUR PURTE HUE IR T A
PERSS AR BA UAAE DU DU EE |
BT KA L e IR 0 S i TR 1 45 22 5 THD 1) 24 2
PER BN A s LR i E 2R
BT HTERIEIR (2R IR R T B B AL T A
A1 1 22 R AR, R g A i =2 o 2 o 0
BHEARI Y o PIARIT ST LT 1o S 1Y 3 A5 1
Xf ik s AT AT S I E o3l BT T 5k
RrEscs, 4 R R 2O LR SR I, RG]
PE RSB L MR RS W A [ SRR AR I R E
SIHTIESR BRI T4 22 Bk 5 AME A Y
SaE, 2277 1 ZH U TR I 25 SRR B AN T
YR IA) % o3 10 5 22 S AR DR, AT BE H T A [
PR AEAREREE U AR RSO ) A5 A 2R R e AR
YA EYIRER  BIKE RE A TFifE— 20T
Zi I, AR B 5 R H UHPLC-Q-Exactive Orbitrap
HRMS £ A7 1 2 A2 My AT 1 R G Pl 4
THT PR PET ST, BT 485 R Z R & W0l BB 2 A1 i
22 RAR LR B Ry AEAT) 5 AT i — 2D i 245K
PR 5 [R5 0 R 25 2R A Oy ik — 2B 58 5 2 A
14 BT S A A R S 0 AR
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