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Analysis of Chemical Constituents in Daishenning by HPLC-Q-TOF-MS/MS
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[ Abstract] Objective: High performance liquid chromatography-quadrupole time-of-flight tandem
mass spectrometry (HPLC-Q-TOF-MS/MS) was used to identify the main chemical constituents of Daishenning.
Method: Cosmosil 5 C,-AR- II column (4.6 mmx250 mm, 5 pm) was employed for chromatographic
separation with mobile phase of acetonitrile (A)-0.5% formic acid aqueous solution (B) for gradient elution (0-
10 min, 5%A; 10-20 min, 5%-20%A; 20-30 min, 20%A; 30-55 min, 20%-35%A; 55-65 min, 35%-55%A;
65-75 min, 55%-100%A; 75-80 min, 100%A ; 80-85 min, 100%-5%A; 85-90 min, 5%A), the flow rate was

I mL-min", column temperature was 40 °C, and injection volume was 10 pL. Electrospray ionization (ESI),
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positive and negative ion detection modes and mass scanning range of m/z 100-2 000 were selected for mass
spectrometry. The main chemical constituents in Daishenning were identified by MassHunter B.06.00 software in
combination with PubChem, MassBank, ChemicalBook and other databases, and reference information.
Result: A total of 96 components were identified from Daishenning, including 32 flavonoids, 19 organic acids,
6 glycosides, 6 terpenoids, 5 phenylpropanoids, 8 phenols, 14 other components and 6 unknown components.
Conclusion: The established method can simultaneously analyze different types of compounds in Daishenning,
it is helpful for further research on the extraction and separation of main chemical components and quality control

of this preparation. In addition, through the rapid identification of the chemical constituents in Daishenning, it is

speculated that the main effective substances of Daishenning may be flavonoids and organic acids.
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chromatography-quadrupole time-of-flight tandem mass spectrometry (HPLC-Q-TOF-MS/MS) ;
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F1 HREFHLERSH HPLC-Q-TOF-MS/MS 2 #7
Table 1

t/min

Identification of chemical constituents in Daishenning by HPLC-Q-TOF-MS/MS

‘ﬁf imin TR meSE e /pzm P K A
1 275 C,H,,0, 295.0934[M+Na]" 211.0509 6.59 I 1 g 5
2 292 CH,,0, 193.0351[M-H]-  103.003 4 1.67 W MERERR 1 g 5
3 434 CH,N,0, 243.0622 [M-H]-  111.0179,82.029 5 2.29 PRWEUETF D g 1
4 541 CHO, 109.029 4 [M-H] - -0.43 X 3
5 7.28 C,H,0, 195.0656[M-H]" 137.021 3 3.07 & FER Y b 2
6 734 C|H,NO,; 204.064 9 [M+H]" - 3.15 coixspirolactam A g 4
7 837 C,H,NO, 166.086 2 [M+H]"  120.080 1,103.054 3,91.054 6,77.039 2 0.25 - h

164.071 3 [M-H]"  96.958 0 2.42
8 8.0 C,HO, 139.039 5 [M+H]’ - 0.99 K5 bl 3
137.024 5 [M-H]"  93.060 6
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gR1
ety ) . I 5 . -
9 ty/min 433 m/z I AH MS? fopm £ B S 33
9 9.14 C,H Oy 303.0830[M+Na] - 3.77 zhepiresionol e 4
10 10.06 C,HO,  175.036 4 [M+Na]*  125.069 0 1.04 H2F il 4
11 10.64 CgHNO  154.028 2 [M+Na]* - -5.15 isoindol-1-one g 4
12 11.63 C,H,O, 3150842 [M+H]"  167.0477 6.57 odoratin" a 5
13 1223 C,,H,0, 339.0473 [M+Na]* 152.9853 0.56 FRAERD a 5
14 12.27 CyH,,0; 197.045 6 [M-H]", 135.046 6,123.043 5,109.031 6 225 PFZ R el 2
395.072 2 [2M-H]
15 13.08 C,,H,0,  331.079 2 [M+H]", 168.994 0 -1.91 FERAR a 2
353.062 5 [M+Na]*
16 1347 C,,H,0, 393.0954 [M+Na]" 155.022 1 ~1.93 neouralenol a 5
17 1529 C,H,O, 153.0187 [M-H]-  109.030 0 3.96 JFILAER D b3 1~3
18 16.45 CH,,0, 153.0549 [M-H]"  135.0397,119.062 4 473 3,4- R FEH g 2
19 16.77 C,,H,0, 269.080 6 [M+H]*  137.0332 2.05 FEHIEH R D a 4
20 17.28 C,sH,,0,, 359.099 8 [M-H]"  197.044 8,166.997 7,123.008 6 0.66 T & iR ) 45 41 c 3
21 17.92 C,H,O, 167.0350 [M-H]"  108.024 6 2.01 FERD bl 2~4
22 18.44 C,H,,0, 181.0506 [M-H]"  133.0257 221 34T R LR34 g 1,2
TR O TR T TR
23 18.48 C,H,O, 179.0349 [M-H]-  135.0306 0.35 WAERR bl 2
24 18.74 C,H,,Oy 375.1062 [M+H]*  316.0328 2.44 #IEFETR W E bish 2
25 18.82 C,;H,,0, 311.0410[M-H]"  179.0309,149.0069,135.045 7 =110 Wi I I A R b 2
26 1947 C,;H,;0, 299.077 7 [M-H]-  153.0193 131 3A4-ZRHRHER-3-06-L- ¢ 1
AT
27 1992 C,HO, 137.0242 [M-H]-  108.0219 2.20 JFULASHE fiir 2
28 20.14 C,H,0, 323.0531[M+Na]* 155.0089 -1.32 £XHWE a 4
29 20.28 C,H,NO, 314.064 9 [M+H]*  228.063 5 2.79 - h
30 20.58 C,H,O,  209.0450 [M+COOH] 93.034 2 3.61 X LR bl 4
31 21.16 C3H,,0, 289.0720[M-H]"  151.0379,109.030 1 -0.93 RILAKEY a 3
32 21.61 C,,H,O, 441.154 1 [M+Na]" 173.0250 -0.10 THRHR ell®191 2 4
33 21.65 C,,H,;0, 353.0885[M-H]"  179.0372,191.054 1,135.043 9,173.041 0 237 SRR bR 4
34 21.82 C,H,0,, 477.1628 [M-H]"  183.0282,169.053 4 ~2.47 rhyncoside C c 1
35 21.87 C,H,0, 2850619 [M-H]"  153.0246,109.029 2 -1.51 SRURHH c 5
36 21.87 C,H,,0,, 433.1154 [M+H]"  273.0490 -5.88 R#E-6-0-B-D-HHMH ¢ 3
37 2221 C,H,,0, 271.094 7 [M+H]*  137.039 1 6.53 i H A H- [ a 5
38 22.68 C,HO, 121.0292[M-H]"  77.3939 4.28 A HR bl 2,3
39 2281 C,,H;0,5 593.1533[M-H]-  503.1159,473.107 1,353.069 1 -2.46 4k -2V a 5
40 23.58 C,H,,O5 199.059 9 [M+H]' 137.020 4,125.021 6,108.079 0,97.028 3 326 THmY b 3,4
197.044 8 [M-H]~  123.043 5,93.0329
41 24.14 C,H,,0,, 563.1394 [M-H]"  443.099 7,353.061 5 1.99 5 E AT al?l 5
42 2431 C,HO, 121.0294[M-H]-  93.0358 0.88 X KL A L D 21 2
43 2448 C,H,,0, 193.0503 [M-H]"  119.2023 1.87 P&z b 2,4
44 2474 C,H,,0,  285.074 9 [M+H]", 149.036 1,121.044 7,161.038 3 301 B RD a 5
307.056 9 [M+Na]*
45 25.85 C,,H,,0,, 577.157 0 [M-H] 457.120 3,383.074 5,353.059 3,325.063 7, -3.02 S:M3E.LFH " a 5

221.0361
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Zx1
ety ) . . 5 . -
9 ty/min 433 m/z I AH /ppm £ B S 33
46 27.57 C,H,,0,, 549.162 9 [M-H]"  255.064 0 -2.99 JEMEH RO alt 5
47 28.12 C,H,0, 417.120 0 [M-H]"  255.066 8,135.008 4,119.049 8,91.018 3 -1.24 HEAF alt 5
441.117 3 [M+Na]* 1.44
48 28.42 C,H,0,, 463.0895[M-H]-  301.029 1 -3.40 FfERD a 2
49 28.60 C,H,O, 419.170 8 [M-H]"  373.1250,359.113 1 0.82 lyoniresinol I
50 28.94 C,H, O, 341.1021[M-H]"  152.9950 -4.21 3,4,5,7-P4 F 4 Jk 45 T a 2,4
51 29.63 C,H,0,  415.138 5 [M+H]", 234 (7'S,8'S)-8-epiblechnic acid gl 2
437.123 3 [M+Na]" diacetate
52 29.80 C,H,,0, 371.1145[M-H]-  239.056 8 2.19 5B a 4
53 29.92 C,H,0,, 473.0722 [M-H]-  179.033 4 0.52 Wi M P57 A7 iR b 2
54 30.57 C,H,0, 5732346 [M-H]"  181.084 1 0.26 celahin B g 3
55 31.40 C,H,0, 499.1950 [M-H]"  155.1127 4.74 orbiculin D d 3
56 3228 C,H,0,, 579.2075[M-H]"  417.0810,181.049 0 372 (-)-T & WIEE-4-0-B-D- ¢ 2
ik ot ] 2 Y
57 33.55 C,HNO, 164.0353 [M-H]-  149.0108,121.009 9 0.35 FHEHRD g 4
58 33.61 C,H,,0, 301.1422[M+Na]* 123.0205 —4.66 S8R ZHER 5T R b 5
59 34.00 C,H,,O,  423.181 2 [M+H]", 222.956 6 =515 HIEHRRA a 5
445.165 6 [M+Na]’
60 3434 C,H,0, 355.1524[M+H]"  176.9890,123.023 4 3.81 H A /K DV a 5
61 3528 C,H,,O, 425.1957 [M+H]*  207.0345 0.06 LI %E A a 5
62 36.74 C,H O, 233.1169 [M+H]" 159.097 1 1.51 acetovanillochromene g 2
63 37.83 C,(H, 0,  359.078 3 [M-H]", 179.034 4,161.023 8,135.044 9,72.9938 -0.20 HIEFmR " b 2
719.161 3 [2M-H]-
64 3893 C,H,,0, 341.1363 [M+H]*  223.0354 477 B REB a 5
65 3935 C,H,,0,, 4351298 [M-H]-  167.0324 -0.32 MR a3
66 39.38 C,H, 0, 327.0869 [M-H]-  173.0094 0.75 5-F23k-7,3'4- = H &L HE  a 2
67 39.50 C,,H,,0,, 537.1040[M-H]"  295.0539,179.0345,161.0259,109.029 1 121 @Y b 2
68 4036 C,H,,0,, 743.148 7 [M+Na]* 538.643 6,383.051 6,221.017 7 6.90 Vb FI 2 beo 2
719.162 6 [M-H]"  359.076 9,297.076 5,197.044 6,161.0238  ~7.40
69 43.00 C,,H,,O, 297.040 7 [M-H]"  283.0697 0.43 2L W Ui B e 5
70 4351 CuH,0, 717.146 2 [M-H]" 519.094 7,339.054 3,321.041 1,295.062 5, —0.04 J}H3 iz B be 2
293.043 8
741.140 1 [M+Na]* 0.58
71 4398 C,H,,0, 373.1302 [M-H]" 121.028 4 -3.79 3'4'5,6,7-pentamethoxyflavanone a 2
72 4497 C,H,,0, 437.1619 [M+H]*  231.0700 ~6.77 artonin E a 5
73 45.10 CH,0, 343.0832[M-H] 161.022 0,135.041 0 -236 FEER a 2
74 45.66 CyH,0,, 5712529 [M+H]"  541.2023 ~0.86 orthosiphol I d 2
75 46.53 C,;H,,0, 255.066 8 [M-H]"  135.0084,119.049 7,91.018 4 -2.00 H# % a5
76 4870 Cy,H,0, 731.159 8 [M-H]" 2389597 2.45 9"-FHE R B 5 ER g 2
77 49.43 C,H,0, 541.243 8 [M+H]*  523.200 5,440.853 6 ~1.62 norstaminone A g 2
78 52.73 CyH,0, 371.1141[M-H]"  267.069 6,174.953 1 -2.48 f&HE D a 2
79 53.97 C,H,,05 4252328 [M+H]*  155.0400,295.161 6,256.001 6 -4.36 HHipEED a 5
80 54.18 C,H,,0, 8553999 [M+H]" 1.82 - h

853.390 0 [M-H]"
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&gR1
ety ) . I 5 . -
9 ty/min 433 m/z I AH MS? fopm £ B S 33
81 54.66 C,H,,0, 339.1593 [M+H]*  159.0450,203.027 8 -2.53 HEAHE A/C) a 5
82 5485 C,H,,0, 255.2337[M-H]"  195.1903,152.9172 -2.99 AR D b 1,4
83 5538 C,H,,0, 271.0616[M-H]"  119.0452 4.52 fhE &R al®l 2,4,5
84 56.16 C,/H,,0, 215.128 8 [M-H]"  124.8815 -0.20 F fiR i g 4
85 58.77 C,H,,0,, 837.390 8 [M-H] - 1.09 - h
86 62.46 C,H, O, 487.3257 [M+H]" - 1.63 - h
87 62.76 C,H, 05 423216 1 [M+H]" - 1.74 1-methoxyficifolinol f 5
88 64.13 C,H,0,, 821397 6 [M-H]"  469.329 4,351.056 6,193.034 4 -0.24 H R de s
823.406 0 [M+H]", - 4.68
845.389 0 [M+Na]'
89 64.84 C,H, 0, 527.2284[M-H]"  509.208 6,121.031 1 0.29 orthosiphonone C d 2
90 65.67 C,H,O5 375.122 4 [M+H]" - 0.78 - h
91 66.02 C,H;,0, 353.209 6 [M+Na]* 259.096 0 -0.97 HAREM E f 3
92 66.74 C,;H,,0, 269.081 4 [M-H] - 3.36 Fib M a 5
93 68.07 C,H,,0,, 611.2144 [M+H]*  179.1133 ~2.96 orbiculin I d 3
94 68.16 C,H,0, 571.2544 [M-H]"  121.027 1 1.05 orthosiphol V d 2
95 68.67 C,H,,0, 367.119 1 [M-H]-  309.040 6,281.045 2 -0.68 HHEFELR el 5
96 69.21 C,H,,05 355.1556[M-H]"  297.076 6,149.025 4 221 MIBHEZHKC f 5

V5% MassBank B0 R J5 5 5 R VR < 1B IS B ;2. A%

CMFE 5. W s 0 T 25 £ W g LA s h RS
231 AHLIRZE  ARE 7 bl s Wb 8 e
WA HLER S A 194>, A 45 o 16 7 IR L Wi Pl 7R . 4 Ji
B2 D LS IR 45, I 28 Bl 43 A B B B =X g o A
I, BAWRRE N Z I8 TH AR AME R, 7+
BTG 63 1 HfE 4> F B U5 m/z 359.078 3
[M-H ] flm/z719.161 3 [2M-H |, il i 1+ 58 H:
7R CH, O “HEF BT m/z 179.034 4 1
HEor F 85 F s 1A e R 7 AR Z TR miz
179.034 4 4k 223 o £ K 1A 5 F K A miz
161.023 8 B T A . m/z 179.034 4t n] LU i & 5
14> COLE MBS T A m/iz 135.044 9, 2545 BT A %
A5 B IF 5 Sclk [28 ] Fe it , HEWT % 1k & 9 ok 2k 1%
HW o

b6 Wy 33 7 1 g 1 R AU SR B E 4y T
FU§ m/z 353.088 5 [M-H ] o #E5F & It 2 wm
Pk 4 k45 2 B R B 0% m/z 191.054 1 [M-H-
caffeoyl ], 1M 5 #E L 25 173 F 7K A% m/z 173.041 0,
Ivi] Fisf A O PR B S F m/z 179.037 2 14 Ji R e
e B F m/z 135.043 920 k% Ak & 4 o] BE J2: 4%
JRR o {H m/z 179.037 2 Wi i {8 5 A% , v] BE 5 i 1% A
R G,

AW T0H WS F B F m/z717.146 2 [M-H |-
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