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[ Abstract ] Objective: Using the UHPLC-ESI-Q-TOF-MS/MS to analyze and identify the the main
components in the water extract of Violae Herba. Method: The separation was performed on UHPLC Welch C
column (2.1 mm x 100 mm, 1.7 wm), with a mobile phase using water containing 0. 1% formic acid (A) and
acetonitrile (B) for gradient elution, the flow rate was 0.35 mlL ~min"". Electrospray ion ( ESI) source were
applied for the analysis under the positive/negative ion mode, and the running time was 30 min. Result: Based on
the standards of MS/MS and compared with the reference results, 32 compounds, containing coumarins, flavonoids
and organic acids were identified. Conclusion: The efficient separation ability of UHPLC and high sensitive
detection of MS are used in this study, which will provide the evidences for evaluating the quality of Violae Herba,

stabilizing the curative effect in clinic, and explaining the mechanism.
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Fig. 1 Total ion current chromatogram in negative ( A) and positive ( B) ion modes for Violae Herba
®1 %%#MTH4&YWE UHPLC-ESI-Q-TOF-MS/MS % &
Table 1 Identification of chemical constituents from Violae Herba by UPLC-ESI-Q-TOF-MS/MS
W TR -
ﬁxa n- ¥R BTt m/z IO T R P
7 /min m/z
1 0.98 C;H,,0, [M-H]" 191. 056 6 2.7 191.057 7,173.047 2,171.031 6,127.041 5,109.031 4, ZE Bk
93.037 5
2 3.10 C,H40;4 [M+H] " 169.0141 -0.9 169.015 0,125.024 0,124.016 8,97.029 8 BB FR
3 6.19 C,H(0, [M-H]" 153.019 4 0.7 153.014 8,109. 029 5,108. 022 1,91.019 6 JRILZE R
4 8.60 C,;H,0, [M-H]" 311.040 9 0.2 311.0409,179.040 3,135.048 0 B I PR L T A R
5 8.65 C¢H ;0,4 [M-H]" 353.0879 -0.2 353.084 3,191.053 7,179.032 5,173.042 8,161.022 9, Hat)afR
135.042 9, 134.035 6
6 9.32 C5H 0, [M-H]" 339.0716 -1.7 339.072 5,177.020 1,133.031 4,105.036 5 i
7 10.55 CyH 0, [M-H]" 177.0193 -0.1 177.018 9,149. 023 9,133.029 7,121.029 8,107.014 6, ZEEZ L %
105.035 6
8 10.73 C,4H,40, [M-H]" 353.0879 -0.2 353.090 7,191. 054 8,190.448 0,179.032 7,173.043 8, Paft)aifiz
161.023 5, 135.044 2
9 11.58 C,(H 40, [M-H] " 353.0879 -0.2 353.0328,191.054 6,197.037 4,173.044 3,135.044 9 o3 )5 R
10 13.29 CyuH; 0, [M+H]" 595.1999 -3.8 595.200 3,433. 142 6,287.057 1 isosakuranetin-5-
rhamnoside-7-glucoside
11 13.57 C,sH, 0, [M-H] " 515.119 8 0.6 515.126 0,353.091 1,335.080 5,191.057 2,179.036 0, 1, 3-7 0 nE BE 2
173. 046 6,161. 025 4,155.036 2,135.045 8 TR
12 13.75 C,4H,,04 [M-H]" 353.0301 -0.5 353.031 2,335.023 8,325.026 3,309. 040 8,307.034 4, mongolicumin A
297.043 7,281.048 9,253.049 8,209.058 9,177.021 4,
133.031 7
13 13.85 C,,H 0, [M+H]* 193.0494 -1.0 193.050 5,178.026 8,150.031 6,137.060 6,133.027 9, 7-hydroxy-8-meth-
122.036 4 oxyecoumarin
14 14.08 C,H, 0, [M-H] " 563.1405 -0.2 563.140 1,473.110 1,443.114 7,425.092 4,413.087 1, apigenin-6-C-a-L-

395.077 9, 383.078 3,365.061 6,353.066 9,325.072 2,

323.056 7,297.076 9

arabinopyranosyl-8-C-

B-D-glucopyranoside
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o AT BT m/z s o 5 A

7 /min m/z

15 14.09 C, H,,0,, [M-H]" 447.092 6 -1.6 447.054 5,429. 084 9,411.067 3,357.061 1,327.051 4, SHzf# &

311.056 9,297. 040 4,285.040 7,133.031 2

16 14.21 Gy Hy O, [M-H]~ 4470925 —1.7  447.0957,429.091 2,399.077 4,369.059 6,357.061 9, 2{#i#
339.050 8, 327.051 9,311. 063 1,297. 039 6,285. 039 6

17 14.25 C,,H,0, [M+H]* 193.0496 0.2  193.049 1,178.026 3,161.022 5,150.030 4,137.059 7, HiEz%
133.027 7,122.036 0,121. 027 9

18 14.31 C,,H0,, [M-H]" 381.0820 -1.8 381.0347,177.019 3,149.024 4,133. 030 0,105.037 3 BB SEH
19 14.34 C;H;0,, [M-H]" 609. 147 1 1.6 609.146 5,447.087 9,285.039 9,284.032 9 kampferol-3, 7-
O-diglucoside

20 14.34 C,,H,,0, [M-H]" 193.0503 -1.6 193.049 1,178.027 9,149.062 0,134. 036 9 Bl 2 i

21 14.67 C,;H0,p, [M-H]" 431.0970 -3.2 341.073 2,323. 042 0,311. 055 4,283.060 6,282.056 7, SHIH %
281.034 6

22 15.18 CyyH30s [M-H] " 623.198 4 0.3 623.201 7,461.167 3,179. 035 2,133.029 7 5B 5 R A

23 15.26 C,;H,,0,, [M-H]" 447.093 9 1.3 447.094 3,285.039 9,284.031 9,255.029 4,227.034 3 £ R YAy

24 15.29 C,sH,, 0, [M-H] " 515.1177 -3.6 515.116 7,353. 085 4,335.075 6,191.054 6,179.033 3, 3,4- " WMERES T 1R
173.044 0,161.023 4,155. 033 8,135.044 3

25 15.29 C\gH,;, 04 [M-H]" 353.031 3 2.9 353.028 9,335.018 4,325.049 0,309.041 1,297.035 0, isobenzo [ kl ]
257.044 2,253.049 1,217.011 4,117.018 3,133.029 1 xanthene-1,2-dicarbo-

xylic acid, 6, 9,
10-trihydroxy

26 15.43 C,,H O, [M-H]" 473.073 5 2 473.072 9,311. 041 2,293.032 4,219.029 5,179.033 8, ZHEM
149.008 7, 135.044 2

27 15.55 C,qH;, 0,5 [M-H] " 609. 182 5 0.1 609.182 5,301.071 7 1 AF

28 15.65 C\3H,,04 [M-H]" 353.030 6 0.8 353.030 2,335.019 5,309. 036 6,297.037 2,279.029 6, isobenzo [ kl ]
217.014 9,117.018 6,133.029 7 xanthene-1,2-dicarbo-

xylic acid, 6, 9,
10-trihydroxy

29 15.66 C,sH,,0,, [M-H]" 515.119 9 0.7 515.120 8,353.087 1,335.077 3,191.054 9,179.033 8, 4, 5-7 W ME BE 2
173.044 7,161. 024 0,155.033 8,135.044 7 TR
30 16.77 CsH,,0¢ [M-H]" 285.040 9 1.5 285.040 2,241.098 7,175.036 5,151. 005 6,133.030 6 KRB E
31 16.79 C,5H,,0, [M+H]* 301.0359 1.8 301.034 2,178.998 2,151.002 5,121.032 0,107.012 8 Wil Hz 2%
32 16.83 Cy HyOp,p [M—H]-  431.0973  -2.5 431.099 2,285.041 2,284,032 4,257. 042 3,151. 005 5 kaempf-erol-3-0-
rhamnopyranoside
89.0412 133.029 2
105.0353
77.042 3 177.018 6
79.0215 (930360 121029 5 149.0242
i 107.014 5
_oroms || sy L il . .
55 60 65 70 75 80 85 90 95 100 105 110115120 125 130 135 140 145 150 155 160 165 170 175180 185190
m/z

2 EEZEHMS
Fig. 2 MS? spectra of Esculetin

2.7 WEAZEERHEHATAY HEEEH T K ER arabinopyranosyl-8-C-8-D-glucopyranoside (14 ) , 5% 2t
11 4> % Bl 2k 1k & ¥, 4 % 5 isosakuranetin-5- B (15) ,2F 5 % (16) , kampferol-3 ,7-0-diglucoside
rhamnoside -7-glucoside ( 10 ), apigenin-6-C-a-L- (19) , FHOH K (21) , B =EH (23) BT (27),
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AREE K (30), il iz £ (31) 1 kaempf-erol-3-0-
rhamnopyranoside (32) . ¥ i 36 1k & ¥ F 216 1 B
T 8 & T, B& T isosakuranetin-5-rthamnoside -7-
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BRI, AR ATORT BYES i O 3R B
ZERALE . IR ATTR BB TR AL A )
MiZWrE 7, T ER u2E 8l S A,B ) C 3 1Ry
IO 2 e AL, W WL R e A-CO,-CO,, H,0,
C,H,0 sy 1.

Wt ZBAE R E N R A m/z 301,

178,151,121,107,83,65,63, H i WA B F m/z
151,107 £ 4 RDA ZLf# ) ¥, m/z 151 X} 1 F 24 fit
PR A, BER T m/z 151 BRI 1 A4S €O,
BT m/z 107 § Jy o BEES 7 C 3Ry 1/2 W 5™
e BB My m/z 121 75 m/z 178, WL 35K
BREL R R EE R A m/z 285,241,
175,151,133, Mo i R/ 8 7 m/z 151,133 £§ &
RDA S IS, 43 5000F B T 240 7= A2 9 Ay #0'By
WA o MREE L2 14 CO, BT m/z 241 8
T2k By B4 m/z 175, W IRl 4, 454 S0 X
SCER[12-15 ] X B 8 T H Rk G4ty H,
isosakuranetin-5-rhamnoside-7-glucoside, kampferol-3,
7-0-diglucoside , 21 5L Fl 5 B0 R AL % AE Y E X
KW,

151.0025 178998 2
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Fig. 3 MS? spectra of quercetin
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Fig. 4 MS? spectra of luteolin
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