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Rapid characterization and identification of non-volatile constituents in
Pogostemonis Herba by UPLC-Q-TOF-MS combined with UNIFI and
an in-house library
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Abstract  This study aimed to characterize and identify the non-volatile components in Pogostemonis Herba by using ultra-perfor—
mance liquid chromatography-quadrupole-time of flight-mass spectrometry ( UPLC-Q-TOF-MS) combined with UNIFI and an in-house
library. The chemical components in 50% methanol extract of Pogostemonis Herba were detected by UPLC-Q-TOF-MS in both positive
and negative MS” continuum modes. Then the MS data were processed in UNIFI combined with an in-house library to automatically
characterize the metabolites. Based on the multiple adduct ions exact mass diagnostic fragment ions and peak intensity of compounds
and the fragmentation pathways and retention behaviors of reference substances the structures identified by UNIFI were further verified
and those of the unidentified compounds were tentatively elucidated. A total of 120 compound structures were identified or tentatively i—
dentified including flavonoids phenylpropanoids phenolic acids terpenes faity acids alkaloids and phenylethanoid glycosides.
Sixteen of them were accurately identified by comparison with reference substances and 53 compounds were reported the first time for
Pogostemonis Herba. This study systematically characterized and identified the non—volatile compounds in Pogostemonis Herba for the
first time. The findings provide a scientific basis for revealing the pharmacodynamic material basis establishing a quality control sys—
tem and developing products of Pogostemonis Herba.

Key words  Pogostemonis Herba; UPLC-Q-TOF-MS; fragmentation pathways; phenylethanoid glycosides; flavonoids

DOI: 10. 19540/ j.cnki.cjemm.20230413. 201

20224042
( CI2021A05206 CI2021A04007) ; (2020YFC1712702) ;
(2060302)
’ Tel: (010) 64087964 E-mail: kang_liping21@ 163.com

E-mail: weicfy@ 126.com
3826



UPLC-Q-TOF-MS

UNIFI

Pogostemon cablin

( Blanco) Benth.

N N N o

( UPLC-Q-TOF-MS) .

~

UPLC-Q-TOF-MS

1.1
Acquity UPLCH-Class
Synapt-XS Q-TOF

~

y S N

24

2025
o

120

( MassLynx 4. 2

UNIFT 1.9 Waters
) ; Acquity UPLC HSS T3 (2.1 mmx100
mm 1.8 wm) ; Retsch MM400
) ( Eppendorf )
( - ) ; SB-8OODTD
( );0.22

um ( Pall ); 15 mL
( NEST ) o
1.2
(
19102403) . ( 20040403) .
( 20030619) . (
20121102) ( 20050611)
( 20082009) . ( 200507003) .
( 210325011) . ( 200506013) .
( 20032007) . ( 21032105) .
“7-0- ( 20071109) .
( 20051703 ) . (
200512056) . ( 200507041)
( 201107021) . ( 200506009)
16
=98% .
: Milli-Q ( =
18.2 MQ Millipore ) o
2
2.1
2.1.1
1 mg 2 mL EP 1 mL
1 mgemL™
0.22 pm o
2.1.2 S5¢g
o 100 mg 15 mL
50% 5 mL 30
min 8 000 r*min”' 5 min 0.22 pm
2.2
Acquity UPLC HSS T3 (2.1 mmx 100
mm 1.8 pum); 0.1% - (A)0.1%

- (B) (0~0.2 min 5% B;0.2~2
min 5%~8% B;2~9 min 8% ~13% B; 9~ 16 min
13%~20% B; 16~16.5 min 20% ~21% B; 16.5~22
min 21%~30% B;22~23 min 30% ~35% B; 23 ~28
min 35% ~42% B; 28 ~33 min 42% ~60% B; 33 ~35

min 60% ~98% B; 35 ~38 min 98% B) ; 0.5
mLemin”"; 1.0 pL; 40 C.,
2.3

ESI . MS* Continuum

3827



2023 7 | 48 14 ‘@ FTHETHRE Vol.48 No.14 | July 2023

GHINA JOURNAL OF CHINESE MATERIA MEDICA

o 2.5 kV(-) /0.5 kV( +); M-H . M+Cl -, M+HCOO
40 V; 100 C; 450 UNIFI
C; 900 Leh™'s
m/z 50~1 500 o
trap 6 eV trap : UNIFI 10x10°°

30~50 eV 50~70 eV, leu— 1
cine enkephalin ( 554.262 0 ( M+H */ M-H ~ )
556.276 6) . MassLynx 4.2 o o
2.4 N

TCMIP v2.0  ETCM

152 3
AY Y (-
mol) . UNIFI
. UPLC-Q-TOF-MS MS* Continuum UPLC-Q-TOF-MS*
UNIFI 1.9 .
M+H ", M+NH, "\ M+K ", M+Na ° ( BPI) 1,
A. . B. o
1 UPLC-Q-TOF-MS ( BPI)

Fig.1 Base peak ion ( BPI) chromatograms of Pogostemonis Herba in UPLC-Q-TOF-MS
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Table 1 UPLC-Q-TOF-MS data of Pogostemonis Herba in positive and negative ion modes
No. IH_ 6
/min /%10
1 0.50 342.1162 377.086 5 2.4 M+Cl ~ C,H5» 04, 179.056 6 161.042 6 101.021 7 sucrose
2 0.51 196.058 3 195.051 2 3.6 M-H ~ Ce¢H,, 0, 131.0358 119.0345 101.023 7 gluconic acid?
3 0.59 192.0270 191.0200 4.2 M-H - CeHgO, 111.008 6 87.007 6 isocitric acid?
4 0.76 192.027 0 191.020 0 4.2 M-H ~ CeHg O, 111.008 6 87.007 6 citric acid' 2
5 0.76 121.1103 144.100 5 3.5 M+Na * CsH,5NO, 72.080 7 58.065 2 choline hydrnxidez)
6 0.85 267.096 8 268.1040 -0.3 M+H * CioH3Ns0, 182.0834 136.062 0 119.035 2 adenosine' ?
7 2.13 154.026 6 153.0199 3.9 M-H - C;HgO, 108.021 2 93.034 5 3 4-dihydroxyben—
zoic acid”
8 2,68 204.0899 205.0968 -1.6  M+H CHN,0,  188.0705 159.091 5 146.060 0 tryptophan’ ?
115.054 1
9 2.78 462.1737 461.1650 -2.0 M-H ~ CyoH3004, 315.109 5 281.0669 137.024 4 decaffeoylacteoside
101.024 2
10 3.52 168.0423 167.034 6 0.2 M-H CgH O, 152.010 0 139.037 2 vanillic acid isomer?
11 3.56 460.158 1 459.1517 2.0 M-H - CyHy 04, 337.089 7 315.105 4 161.025 6 decaffeoylisocrena—
133.029 3 123.044 8 93.033 9 toside
12 4.05 3540951 353.0881 0.9  M-H - Cy6H 500 1910542 179.036 6 161.025 3 chlorogenic acid”
153.056 0 133.029 1 111.043 4
13 415 168.0423 167.0361 7.0  M-H - CH,0, 152010 0 139.041 4 124.016 7 vanillic acid"
109.028 7
14 4.16 346.090 0 347.097 4 2.9 M+H * C,H 30, 185.042 9 167.036 0 139.040 6 methyl 3-O-beta—
glucopyranosyl-gal—
late?
15 5.37 402.1526 401.1457 1.0 M-H ~ CigHy 04 269.103 3 161.045 6 101.024 3 phenethyl-o-1.+h—
amnopyranosyl ( 1 —
6) B-D-glucopyrano—
side?
16 6.10 388.173 3 387.166 8 3.4 M-H ~ CigHygOg 163.113 1 113.024 6 101.024 5 12-hydroxyjasmo—
nic acid glucoside
17 6.23 386.1941 431.1935 3.0 M+HCOO -~ CjoH;,04 179.056 4 119.0350 101.024 5 toseoside isomer?
89.024 3
18 6.36 386.194 1 431.1934 3.9 M+HCOO - CoH;,04 179.056 4 119.035 0 101.024 5 corchoionoside C
89.024 3
19 6.77 372.1056 371.0987 2.4  M-H - C16Hy 010 373,118 5 3551070 197.079 2 dihydroisoferulic
179.070 3 acid-8-D-glucuro—
nide?
20 7.56 594.1585 593.1508 -0.7 M-H ~ CyH3045 503.118 6 473.108 5 383.074 5 vicenin2
353.065 8 297.077 9
21 8.43 622.1898 621.1833 1.3 M-H ~ CyoH3, 045 475.125 7 437.147 3 317.104 5 xanthoside isomer

231.066 9 135.046 1
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22 9.20 640.2003 639.1936 1.7 M-H ~ CyoH3044 459.149 0 179.034 9 161.024 4 campneoside I
133.029 5
23 9.41 640.2003 639.1936 1.7  M-H - CyoHig 016 450.149 0 179.034 9 161.024 5 isocampneoside 117
133.029 5
24 10.90 640.2003 639.1936 1.7 M-H ~ CyoH3044 179.034 9 161.024 5 135.047 1 campneoside I
133.029 5 isomer?
25 11.02 640.200 3 639.193 6 1.7 M-H - CyH3044 179.034 9 161.024 5 135.047 1 isocampneoside [
133.029 5 isomer?
26 11.19 432.1057 431.100 2 4.2 M-H ~ Cy1HyOy 311.058 1 283.057 5 255.065 3  vitexin?
117.032 0
27 12.12 462.079 8 461.073 3 1.7 M-H ~ C,Hig04, 285.039 7 151.001 1 133.029 1 luteolin7-0-8-D—
glycuronide?
28 12.39 448.100 6 447.0909 -4.0 M-H ~ CyHyOyy 285.039 7 151.005 4 133.029 1 luteolin7-0-8-D-
glucoside?
29 12.40 178.0630 177.0561 2.2 M-H ~ CioH,04 145.030 5 132.023 0 107.0152  3-hydroxy-4-metho—
xy cinnamaldehyde
30 12.59 654.216 0 653.209 1 0.6 M-H ~ C30H33044 459.1520 179.0359 161.025 3 campneoside [
133.029 9 123.0457
31 13.20 188.1049 187.0979 4.8 M-H ~ CyH,40, 169.087 1 125.097 2 97.0659  azelaic acid?
32 13.36 622.1898 621.1837 2.0 M-H ~ CyoH3, 045 437.147 3 317.104 5 231.066 9 xanthoside isomer
135. 046 1
33 13.37 624.2054 623.1932 -1.3 M-H ~ CyH3045 461.167 8 315.107 9 179.034 1 verbascoside"
161.023 3 133.029 1
34 13.75 654.216 0 653.209 9 1.9 M-H ~ C30H33044 251.072 7 135.046 0 isocampneoside [ 2)
35 14.16 564.1479 563.1414 1.3  M-H - CpeHps Oy 4310084 269.0464 151.0032 APIIN?
117.033 7
36 14.49 564.1843 563.1774 0.6 M-H ~ CyyH3,05 499.118 3 319.081 1 279.067 9 ramnoisoliquiritin®
161.024 7 133.029 4
37 14.52 624.2054 623.1932 -1.3 M-H ~ CyH3045 461.167 8 315.107 9 179.034 1 isoverbascoside”
161.023 3 133.029 1
38 14.64 622.1898 621.1818 -0.2 M-H ~ CyoH3y 045 459.150 9 179.034 1 161.023 3 xanthoside
133.029 1
39 14.64 446.0849 445.0780 0.9  M-H - CyHi0,,  269.0464 151.0042 117.0333  apigeninF-0-D—
glycuronide' ?
40 14.69 432.1056 431.099 2 3.2 M-H ~ Cy1HyOy 283.061 3 269.046 4 151.003 2 apigenin 7-0-glu—
117.033 7 coside
41 14.73 402.1526 401.1454 0.2 M-H - CHyO;p  283.098 0 252.043 3 phenethyl-adh—
amnopyranosyl ( 1 —
6) B-D-glucopyrano—
side isomer?
42 14.78 340.1311 339.1235 -0.9 M-H - CroHyOs5 325.105 8 161.023 3 agarose quinone or
its isomer?
43 14.89 418.1628 417.1553 -0.5 M-H ~ CyHy Oy 387.109 9 181.051 7 166.028 4 lirioresinol A2
151.004 5 137.025 1
44 14.91 580.2156 579.208 6 0.4 M-H ~ CrgHs6043 417.151 3 387.108 2 329.093 8 acanthoside B
199.039 5 151.003 5 123.008 5
45 16.24 434.1577 433.1514 2.2 M-H ~ CHy 0y 418.127 5 373.130 5 358.106 8 lepidiumlignan A?
343.082 6 315.087 2 138.0322
46 16.56 400.246 1 445.2450 1.4 M+HCOO - G, Hs0, 178.051 1 161.023 3 atractyloside c?
47 16.92 622.1898 621.1818 -0.2 M-H ~ CyH3, 045 459.150 9 179.034 1 161.023 3 isoxanthoside

133.029 1
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UPLC-Q-TOF-MS UNIFI
1
No. r _
/min /%107

48 17.23 636.2054 635.1988 1.1 M-H ~ C30H3045 459.153 5 387.109 9 193.062 1 3-methoxyxanthoside
132.0224 123.046 3

49 17.24 215.1674 216.1742 -2.2 M+H * CisHy N 156.081 9 143.076 3 134.096 4 epiguaipyridine

50 17.28 338.1154 337.1082 0.1 M-H ~ CyH 505 279.067 1 251.071 8 235.076 0 glepidotin A?
207.079 5 117.0356

51 17.29 340.1311 341.1376 -2.2 M+H * CyoHy 05 327.120 5 agarose quinone or
its isomer?

52 17.37 462.1162 461.1102 2.8 M-H ~ C»H, 04, 313.057 4 253.0359 211.025 1 diosmetin-7-0-8-

169.014 6 125.024 5 D-glucopyranoside
53 18.01 252.099 8 251.0932 5 M-H ~ C13H 05 233.082 7 223.0827 109.029 4 cytosporone V
54 18.35 388.1369 387.1306 3 M-H ~ C7Hy 04 193.053 7 175.039 4 161.024 9 phenyl-O-8=xylop—
132.021 5 yranosyl ( 1—6) -0-
glucopyranoside?
55 18.62 302.0427 301.0364 3.3 M-H ~ CsH,0, 151.003 9 121.029 8 107.013 7 quercetin?
56 18.82 286.0477 285.0397 -0.7 M-H - CsH,04 151.0054 133.029 1 115.018 0 luteolin' ?
57 19.09 652.2367 651.2309 3.1 M-H ~ C3 HyOy5 475.180 6 329.1257 193.050 5 martynoside®
175.0402 113.024 5

58 19.65 636.2054 635.1982 0.1 M-H ~ C30H3045 483.1499 459.153 2 337.093 3 3-methoxyxantho—
265.071 7 235.0601 4 193.050 8 side isomer
151.040 3

59 20.04 652.2367 651.2297 1.2 M-H ~ C3 Hy045 475.183 5 193.050 8 175.040 1 isomartynoside?
113.024 5

60 20.85 223.1208 224.1282 0.5 M+H * C,,H;NO,4 207.101 3 179.106 5 165.091 0 amino ( 4-butoxy—
139.038 7 123.080 3 phenyl) acetic acid?

61 21.30 270.0528 269.0468 6.7 M-H ~ CsH,(O5 151.005 4 133.029 1 117.032 0 apigenin’

62 21.52 300.0634 301.0726 6.3 M+H * CiH1204 271.060 7 243.0665 145.0597 3 5 4 -rihydroxy-
T-methoxy flavonoids
or its isomer

63 21.86 578.1424 577.1363 2.0 M-H ~ C30Hy 04, 431.096 8 269.046 0 163.040 2 apigenin-7-0-8-D-

145.029 5 117.034 5 ( 6"-coumarinyl ) —l-
ucoside

64 22.88 328.2250 327.2184 4.0 M-H ~ C,gH;5,05 238.108 7 238.108 7 211.134 2 (10E 15Z)9

197.1190 171.103 1 12 13+rihydroxy-10
15-octadecadienoic
acid isomer?

65 23.11 328.2250 327.2180 2.8 M-H - CigH3 05 291.197 3 229.144 7 211.134 2 (10E 15Z)9

183.138 8 171.102 8 12 13+rihydroxy-10
15-octadecadienoic
acid?

66 23.32 578.1424 577.1371 3.3 M-H ~ CyHyO0,,  269.046 3 145.030 7 107.014 7 apigenin-7-0-8-D—
( 6"-coumarinyl) lu—
coside isomer

67 23.38 736.2578 735.2499 -0.1 M-H ~ Cy;sHyO;  505.1663 193.0513 175.037 7 clerodenoside A
isomer?

68 23.60 650.4030 695.4019 1.0 M+HCOO - C3Hs0,,  487.344 8 409.3128 lucyoside N?

69 23.63 736.2578 735.2499 -0.1 M-H ~ C3sHyy O, 505.166 3 193.051 3 175.0377  clerodenoside A
isomer?

70 23.81 736.2578 735.2499 -0.1 M-H ~ CysHyO; 505166 3 193.051 3 175.037 7 clerodenoside A?

71 23.93 330.2406 329.2333 -0.1 M-H ~ CgH3, 05 311.223 0 293.212 1 229.144 7 tianshic acid or its

211.134 1 171.1030 139.112 9 isomer
72 24.00 446.121 3 469.1116 2.2 M+Na * CyHy» 04 285.078 3 175.040 3 109.029 1 acacetin7-glucoside
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73 24.08 330.2406 329.2335 0.6 M-H CgH3, 05 311.223 4 293.2133 229.145 1 tianshic acid or its
211.1343 171.1029 139.113 0 isomer?
74 24.10 736.2578 735.2499 -0.1 M-H C35H, 0, 505.166 3 193.051 3 175.037 7  clerodenoside A
isomer?
75 24.20 330.2406 329.2334 0.2 M-H CgH3, 05 311.223 6 293.2123 229.1450 tianshic acid or its
211.134 3 199.1343 129.092 2 isomer?
76 24.24 316.058 3 315.0510 O M-H CisH,0, 299.056 3 285.077 1 251.092 8 rhamnetin
165. 020 4
77 24.31 300.0634 299.0566 1.5 M-H CieH 5,04 284.033 0 271.061 5 165.019 6 3 5 4’+rihydroxy—
151.004 0 93.034 5 7-methoxy flavonoids
or its isomer
78 24.35 220.1827 221.1899 -0.6 M+H CisHy 0 203.1794 171.149 1 144.1029 2 6-ditertbutyl4—
methyl phenol
79 24.61 288.2301 287.2233 3.8 M-H C¢H3,0, 269.046 8 253.056 0 9 10-dihydroxy—
palmitic acid
80 24.93 330.2406 329.2334 0.2 M-H CgH3, 05 311.2239 293.213 1 211.134 3 tianshic acid or its
199.134 2 169.123 8 129.093 1 isomer?
81 25.12 330.2406 329.2336 0.8 M-H CgH3, 05 311,222 1 293.2158 211.134 6 tianshic acid or its
201. 1135 171.1030 139.1129 isomer?
82 25.16 330.0740 331.0812 O M+H C;H,,0, 316.057 3 273.039 2 167.034 2 47 7—dimethoxy-3
137.022 9 115.054 0 37 S+rihydroxyflavone
83 25.41 330.2406 329.2335 0.4 M-H CgH3,05 311.223 9 293.212 8 201.113 2 tianshic acid or its
171.1029 127.1130 isomer?
84 25.70 330.2406 329.2336 0.9 M-H CgH3, 05 311.222'1 293.2136 201.113 5 tianshic acid or its
171.103 0 139.113 3 127.112 8 jisomer?
85 26.41 316.0947 317.1019 -0.1 M+H C7H604 177.054 5 167.0350 145.028 4 7 4’-dimethoxy sa—
cred erodeyol
86 26.43 330.2406 329.2334 0.1 M-H CgH3, 05 311.2239 293.213 8 211.134 2 tianshic acid or its
201.1135 171.1027 139.113 1 isomer?
87 26.53 284.0685 283.0620 2.7 M-H CisH,,05 269.046 8 161.023 3 5 4’-dihydroxy-7-
methoxy flavonoids
88 26.81 300.063 4 299.056 5 1.4 M-H CisH 5,04 284.033 1 256.038 1 133.0295 3 5 4’-rihydroxy—
7T-methoxy flavonoids
or its isomer
89 26.98 316.0947 317.1022 0.6 M+H C;H 04 167.036 0 5 7-dihydroxy-3~
4’-dimethoxydihydro—
flavone
90 27.21 314.0790 315.0864 0.2 M+H C;H 4,04 300.062 8 272.067 8 167.034 1 velutin"
123.007 6 115.054 1
91 27.39 330.0740 331.0811 -0.4 M+H C;H,,0, 316.057 6 271.059 9 243.050 3  ombuin"
167.033 6 115.054 1
92 27.40 236.1776 237.1847 -0.9 M+H CisHy 0, 217.1576 201.1659 159.1165  corymbolone or its
isomer
93 27.85 314.0790 315.0863 -0.1 M+H C;H 404 299.057 6 284.035 6 271.061 6 irisolidone
256.038 7 121.028 9
94 27.94 210.0892 211.0961 -1.9 M+H C,H,0, 193.086 2 165.090 1 3« 4-methylpen—
tanoyl9 3 4-dihydro-
6-methyl-1  2-pyran—
2 4-dione
95 28.52 344.0896 345.0967 -0.5 M+H CisH,c0, 329.063 9 314.042 0 287.054 8 pachypodol”

259.063 7 151.038 4 115.054 8
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96 28.53 236.1776 259.1670 0.6 M+Na * CisHy 0, 219.174 8 201.1659 159.1165 corymbolone or its
isomer

97 28.82 236.1776 259.166 6 -0.8 M+Na * C5H,, 0, 219.174 8 201.1659 159.1165 corymbolone or its
isomer

98 28.93 236.1776 259.166 6 -0.8 M+Na * CsH,, 0, 219.174 8 201.1659 159.1165 corymbolone or its
isomer

99 29.05 488.3502 487.3453 6.2 M-H ~ C30Hyg05 407.328 6 391.294 6 379.296 9 38 23 29-dihy-
droxy-12-oleanen—28-
oic acid

100 29.35 236.1776 259.1667 -0.5 M+Na * CsH,, 0, 219.174 8 201.1659 159.1165 corymbolone or its
isomer

101 29.42 330.1103 331.1175 -0.4 M+H * CigH 304 317.101 7 303.084 0 167.0359 7 3° 4 -rimethoxy
sacred erodcyol

102 30.22 328.094 7 329.1018 -0.5 M+H * CgH 04 313.071 5 283.062 0 267.068 2 3 7 4’4rimethoxy

131.049 2 kaempferol or its iso—
mer

103 30.36 344.089 6 345.0966 -0.7 M+H * CigHc0, 329.061 9 314.044 1 287.054 8 pachypodol isomer?

151.038 4 115.054 8

104 31.02 224.1049 223.0977 0.4 M-H ~ C,Hc0,4 179.108 7 139.076 8 125.025 7 pogostone"

105 31.04 218.167 1 219.1740 -1.6 M+H * C;sH,,0 81.070 3 caryophyllum ketone

106 31.27 358.1053 359.1119 -1.8 M+H * CoH 30, 343.083 1 329.067 8 301.071 3 retusin

187.039 4 167.035 5
107 31.36 300.099 8 301.1069 -0.6 M+H * C;H 405 167.033 6 161.059 7 133.064 4 apigenin 7 4°-di-
121. 064 6 methyl ether

108 31.42 224.1049 225.1118 -1.6 M+H * C,Hs0, 97.028 4 69.034 1 pogostone isomer

109 32.03 314.079 0 315.0863 -0.1 M+H * C7H4 04 243.064 7 167.036 6 93.033 5 kumatakenin

110 32.76 218.167 1 219.1741 -1.2 M+H * CisHx»O0 118.041 7 107.049 7 91.054 6  dendrolasin

111 32.78 328.094 7 329.1018 -0.6 M+H * C1gH 04 313.072 9 285.078 2 271.060 8 3 7 4’+rimethoxy

243.066 4 kaempferol or its iso—
mer

112 33.37 472.3553 471.3489 2.0 M-H ~ C30Hyg 0y 393.318 0 195.140 7 95.051 6 oplopanaxogenin C

113 34.01 472.3553 471.3495 3.3 M-H ~ C30Hyg04 439.3257 393.3205 3 23-dihydroxy-12-
oleanen-28-oic acid

114 34.08 294.2195 295.2287 4.7 M+H * CigHs0 05 277.2172 259.205 6 241.197 2 12-hydroxylinole—
nic acid isomer?

115 34.35 278.1518 301.1406 -1.3 M+Na * CsH,,0, 223.0952 167.031 4 dibutyl phthalate

116 34.56 270.2195 269.2125 1.1 M-H ~ Ci6Hs0 04 223.208 1 125.098 3 119.0510 Ta  10a-epoxy—
guaiane-4a 11-diol?

117 35.18 272.2351 271.2281 0.9 M-H ~ C¢H3,05 253.218 4 225.2229 139.077 5 2-hydroxy-hexade—

109. 066 8 canoic acid?

118 35.30 474.3345 473.3307 0.9 M-H - CyoHyO5 429.334 6 411.3237 393.314 5 lla 12a-epoxy-38
4B-dihydroxy-24-noro—
lean 28-oic acid
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Fig.2  Flavonoid glycoside fragmentation pathway and high-energy scanning mass spectra of two flavonoids in negative ion mode
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Fig.3 High-energy scanning mass spectra of three flavonoids in negative ion mode
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Fig.4 High-energy scanning mass spectra of four phenylpropanoids in negative ion mode
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