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Abstract: Objective To identify the chemical composition in Xiaozhi Pills using UPLC-Q-TOF-MS method. Methods The Waters
Acquity UPLC BEH Cis column (100 mm x 2.1 mm, 1.7 pm) was used. The mobile phase was 0.1% formic acid solution - methanol,
with gradient elution at a flow rate of 0.3 mL/min, the column temperature was 25 °C, and the injection volume was 5 uL. The Waters
Xevo G2 Q-Tof high resolution mass spectrometry was used, equipped with an electric spray ion source (ESI), and the detection mode
was MSE. Positive and negative ion mode was adopted, with a mass scanning range of m/z 100 — 1 200. Ion source temperature was
100 °C, desolvation gas flow temperature was 250 °C, capillary voltage in positive ion mode was 3.0 kV, and negative ion mode was
2.5 kV. The sample cone voltage was 40 V, cone gas flow rate was 50 L/h, and degassing flow rate was 600 L/h. Internal reference

leucine enkephalin solution was used for real-time correction of relative molecular weight. Results 193 Chemical components were
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identified, including flavonoids, organic acids, anthraquinones, terpenoids, alkaloids, 2-isobutyl malate glucoside benzyl esters,

polyphenols, and their medicinal sources were attributed. The fragmentation modes of luteolin, sophoricoside, rhein, sennoside B,

paconiflorin, atractylenolide 11, atractylenolide I, astragaloside IV, tetrandrine and fangchinoline, berberine, militarine, gymnoside 111,

citric acid, and 2-O-galloylglucose were summarized. Conclusion UPLC-Q-TOF-MS technology can identify the main components

in Xiaozhi Pills, providing a basis for quality control and material basis research of Xiaozhi Pills.
Key words: Xiaozhi Pills; chemical constituent; luteolin; sophoricoside; rhein; UPLC-Q-TOF/MS
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Fig. 1 Base peak intensity chromatograms of Xiaozhi Pills

in positive and negative ion modes

®1 HBEALPERIE LC-MS ¥KiE
Table 1 LC-MS data of ingredient information in Xiaozhi Pills

W5 wimin BT FEHAEmZ WEH mz MS/MS &F m/z D E S N
1 081 [M+H]* 175.1190 175.118 3 158.09,116.06 K= R HQ, ZDC, HMR
2 085 [M-H]" 341.1084 341.1097 179.12 o- TR HJ
3 091 [M-H] 341.1084 341.1081 179.05,161.04 MR HQ, BJ
4 146 [M-H]" 191.0192 191.0182 173.00,111.00 FrERER DY, HJ, DG
5 1.93 [M-H]" 331.0665 331.067 0 271.04,211.02,193.01,169.01 BB TH#-3/4-O-B-D-Hi% ¥4 DY, DH, MDP
6 2.05 [M+H]" 268.104 6 268.1046 136.06 Jltr DG
7 222 [M-H]" 169.0137 169.0129 339.03,125.01 BETR DY,DH,HI,MDP
8 2.36 [M+H]* 219.1497 219.148 6 160.07,132.08,117.05,115.05 W iy 2R SKZP
9 301 [M-H] 493.1193 493.1205 331.06,313.05,169.01 BB TR A R DH
10 3.23 [M-H]" 463.108 8 463.106 1 403.08,373.07,343.06,301.05,241.03, 4-/}4f B MDP
169.01
11 342 [M-H]" 483.0775 483.0770 431.09,331.06,240.05,169.01 2,6-—-O-% B T BR-p-D-HI&IHE HI
12 373 [M-H]" 431.097 8 431.098 2 419.11,402.10,393.06,363.03 THARER HJ
13 4.28 [M-H] 633.0728 633.0746 301.00,275.02 sanguiin H4 3 =44 1k DY
14 470 [M-H]" 345.0822 345.0816 253.02,169.01 —IR BT I AT DY
15 5.00 [M-H]" 289.0712 289.0710 203.07,123.03,109.01 FIFER DY, MDP
16 554 [M-H]" 633.0728 633.0749 300.99,275.02,229.03 sanguiinH4 53 #4 7k DY
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F1 (8
S5 te/min BT ESEmz WEE miz MS/MS & m/z 5 4R KR
17 5.88 [M-H]" 289.0712 289.0714 271.05,245.08,203.07,161.05 L ER DY
18  6.14 [M-H] 193.0501 193.048 8 178.02,134.03 Rl BRI ) 4 S ¥ BZ, DG
19 6.16 [M+H]* 357.118 6 357.1176 342.17,297.11,282.08,265.08 Fi[ZRAR-4-O-p-D-ML I H & P SKZP
20 6.33 [M-H]" 495.1503 495.150 5 465.13,289.07,165.05,137.02 AMATHE MDP
21  6.33 [M-H]" 483.0775 483.0779 331.06,313.05,169.01 BT IR -O-1% £ F Wt 3 -7 DH, HJ, DY
R
22 6.71 [M+H]* 342.1705 342.1695 192.10,177.07,148.07 5 T FJ
23 6.92 [M+H]* 328.154 9 328.153 2 313.13,297.11,151.05 EHREYE SKzP
24 710 [M-H]" 239.0708 239.0708 224.05 coelonin BJ
25  7.17 [M+H]* 328.154 9 328.1538 312.12,278.10,178.07,164.06 IR SE TR FJ
26 7.8 [M+H]* 342.1705 342.1710 327.14,310.12,299.12 A 2ETEH FJ
27 720 [M-H] 483.0775 483.078 6 313.05,271.04,211.02,193.00,169.01 X & TEAAMHE A DY
28 7.31 [M+H]* 342.1705 342.169 9 297.11,282.08,265.08 AR Z FEH e K A SKzP
29 753 [M-H]" 609.145 6 609.147 2 593.15,577.15,431.09,268.03 Mt 7 25 -3-O- 1 BLUUR HJ
30 7.73 [M-H]" 431.097 8 431.098 6 269.04,240.04 K HK-8-O-Hi A DH
31 7.79 [M+H]* 595.166 3 595.166 2 449.13,287.06,153.07,135.04 &M -3-O- A FEH HQ
32  7.82 [M+H]* 328.1549 328.1550 278.10,178.07,164.06 PR TE B FJ
33 7.91 [M+H]* 433.1135 433.116 4 342.17,314.17.271.06 FrR & -7-O-IL g 7L bk HJ

[M-H]" 431.097 8 431.097 3 268.07
34 812 [M-H]" 277.0018 277.0016 197.04,182.02,166.99,123.00 H 3 34 T R 8 -5-O- Bt DY

P2 e
35 812 [M-H]" 197.0450 197.0442 169.01 BETE O HJ
36 832 [M-H] 635.0884 635.0887 271.05,221.05 =R T A DY
37 8.88 [M+H]* 355.1029 355.100 7 355.10,337.09,163.03,135.04 SEIE R HQ, DG
38 9.01 [M+H]* 326.1392 326.138 4 311.11,296.10,294.10,282.10 cassythicine FJ
39 9.07 [M+H]* 356.186 2 356.185 0 311.12,296.10,279.10,253.08,248.08 i 5 1F- Tk SKzP
40 953 [M+H]* 595.165 8 595.163 4 471.05,449.10,433.11,271.05 KHR-8-O- M EF HJ
41 953 [M+Na]* 503.152 9 503.152 2 179.07,151.07 AU MDP
[M-H]" 479.155 3 479.155 1 449.14,327.10,165.05
42  9.61 [M+H]* 595.166 3 595.166 1 431.10,269.04 Ll ST Ve RS HJ
43 9.92 [M-H] 647.1612 647.1625 509.13,313.05,271.04,211.02,169.01, ¥ & FBE-E AL AT 25 1F MDP
165.05
44 10.12 [M+H]* 342.1705 342.1695 192.10,177.07,148.07 55 B T R A FJ
45 10.29 [M+H]* 342.1705 342.1710 327.14,310.12,299.12 NV R A FJ
[M-H]" 340.154 9 340.154 4 325.10,197.04
46 10.37 [M-H]" 189.076 3 189.0757 153.05,129.05 a-isobutylmalic acid BJ
47 10.40 [M+H]* 433.1135 433.1133 271.06,153.01 5,7- % 3t -4'-0-0-D- ] % #E HJ
Gl

48 1056 [M-H]" 609.1456 609.146 7 447.09 KRBFR-T-O-B-D- e W HI
49 10.99 [M-H]" 787.099 4 787.1025 611.16,300.99,169.01 1,236-M& Tl LM  MDP

50 11.30 [M-H]" 771.1984 771.2010 609.14 1R 2R -3- B AR R IH BT HY
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F1 (8
S5 tw/min BT FEHAEmZ WEE mz MS/MS & m/z Gy 4 TR KR
51 11.34 [M-H]- 787.099 4 787.1020 635.08,483.07,271.05 2,3,4,6-0- VU 5 ¥ 3&-8-D- DY
% B
52 11.37 [M-H]" 611.1612 611.1632 445.09,327.10,271.26 suffruticoside A/C MDP
53 11.37 [M+Na]* 533.163 5 533.163 9 449.10,153.01 P D MDP
54 11.77 [M-H]" 625.1405 625.142 6 300.03 Wit 7 25-3- ML HJ
55 11.87 [M-H]- 787.099 4 787.102 8 611.16,445.10,169.01 1,2,4,6-0% ¥ %  MDP
56 12.07 [M-H]" 477.1397 477.1398 313.06 AL DH
57 1210 [M-H]" 771.1984 771.2015 609.14 S -3- PR ME -7 A AT HY
58 12.20 [M]*  324.1236 324.1229 309.09,308.09,294.07,280.09,266.08 2 V. 1 3 /|N BE T SKzP
59 12.41 [M-H]" 611.1612 611.1625 445.09,343.04,313.05,169.01 suffruticoside B/D MDP
60 12.45 [M-H]" 283.060 6 283.059 8 283.06,269.03,251.04,223.07 WEEZ or Bk HQ
61 12.49 [M+H]* 447.1291 447.128 7 285.08 =B 556 S T T 2 R HQ
62 12.49 [M+Na]* 469.1111 469.1100 285.09,253.06,137.03 B HQ
63 12.64 [M+H]* 607.280 8 607.278 6 591.23,561.22 FT & R
64 12.95 [M-H] 755.2035 755.2054 609.14,429.08,284.03 1L 2% Wy -7-O-a-L- 5, 2= L I 4 HY
$:-3-O-JufH —Hi
65 13.17 [M+H]* 609.296 5 609.296 0 584.23,532.20,162.08 By LA AR R
66 13.35 [M-H]" 631.166 3 631.167 2 509.13,479.11,399.09,313.05,271.04, % 1 Bk-~52451F MDP
169.01
67 13.40 [M-H]" 755.2035 755.2056 609.14, 284.03 1l 25 1 -3-O- B B 17 -7-O-0-L- HJ
MLk i S, 2 M 5
68 13.40 [M+H]* 287.0556 287.0569 153.02 79 5 Wy HJ
69 13.40 [M]*  338.1392 338.1384 322.10,294.11,280.09 i SKzP
70  13.41 [M+H]* 449.108 4 449.109 6 431.10,329.06,287.05 AR EAF HJ
71 13.85 [M-H]" 609.1456 609.146 7 447.09,284.03 ik B 25 -3- O3 18 B HJ
72 13.87 [M+H]* 611.1612 611.160 8 449.11,303.04,271.06,287.05 Wiz 2% -7-O- 25 B bl HJ
73 13.89 [M+H]* 287.0556 287.056 2 258.05,213.05 LU 25T S i HJ
[M-H]- 285.039 9 285.038 1 229.04,151.00
74 13.93 [M+H]* 307.081 8 307.084 3 289.07,181.05,163.05,151.05,139.05 F£ & fr 1 LA E DY
75 1411 [M]*  322.107 9 322.1075 307.08,394.11,279.08,265.07 INBELT T SKzP
76 14.35 [M+H]* 623.3121 623.3117 592.27,580.27,381.18 K O FJ
77 14.38 [M-H]" 593.150 6 593.152 2 431.09,268.03 PRI ARR-7 4-HA T H
78 15.05 [M-H]" 619.2238 619.224 2 439.16,189.07,163.04 dactylorhin E BJ
79 15.24 [M-H] 445.077 1 445.077 4 283.02,239.03,211.03 KR -8-O- %] &1 B DH
80 15.37 [M+H]* 336.123 6 336.1235 321.10,320.10,306.08,292.09,278.08 /) 5ET; SKzP
81 15.39 [M+H]* 307.0818 307.082 2 289.07,181.05,163.05,151.05 BETILEER DY
82 1546 [M-H]" 541.1346 541.1346 313.05,227.07,169.04 [ %2 ¢ 4-0-p-D-(6"-O- % DH
I 98 4
83 1550 [M-H]" 609.146 1 609.1455 301.01,271.02,255.03,178.99,151.00 =T DG, HJ
84 1550 [M+H]* 611.1612 611.1605 449.11,287.05,269.04 L 23 )-3-O- i ME B AN HQ
85 15.62 [M-H]" 300.998 4 300.999 0 283.99,201.01,185.02 BAERR DY
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F1 (8
5 teimin BT ENAEmE WEH mz MS/MS & m/z Gy 4 TR KR
86 15.66 [M-H]" 431.097 8 431.097 7 269.04,169.01 PR K-8-O-HAME  DH
87 1576 [M-H]" 269.0450 269.044 3 241.04,240.03,225.05,213.05,197.05 Hk}AZ [F4r F A4 HJ
88 15.91 [M+H]* 433.1135 433.113 7 455.09,271.06,243.06,215.07 VY iRE HJ
[M-H] 431.097 8 431.097 9 269.04,267.02,241.04
89 16.90 [M-H]" 457.1710 457.1712 285.09,171.06,153.05 gymnoside /11 BJ
90 16.97 [M-H]" 473.107 1 473.106 5 269.04 KB #-O- £ Bk 3 -4 %) b DH
or SR
91 17.06 [M-H]" 725.1929 7251964 725.19 FANEAT B HJ
92 17.20 [M-H]" 461.1089 461.108 3 386.09,313.05,169.01 1-0-% & T BE-6-O- I A BE-p- DH
D-H & H
93  17.29 [M+H]* 284.128 7 284.127 9 147.04,121.00 X} Ay I HMR
94  17.31 [M+H]* 579.1714 579.172 1 543.14,433.11,271.05,254.05 KEHR-A T- R E R H
95 17.32 [M-H] 577.1557 577.156 9 431.09, 268.03 L X HJ
96 17.33 [M+H]* 271.060 6 271.0610 253.04,215.06,153.01 mRER HJ
97 17.84 [M-H]" 285.0399 285.038 1 229.04,151.00 L 5% HJ
98 17.90 [M-H]" 887.3185 887.3240 619.23,457.17,323.10 dactylorhin A BJ
99 17.90 [M-H]" 393.1397 393.138 8 193.04,171.06,127.07 6'-acetyldactylorhin C BJ
100 18.00 [M-H]" 447.092 7 447.0931 285.04 kR HJ
101 18.21 [M+H]* 287.0556 287.0550 153.02 ARER HJ
[M-H]- 285.039 9 285.039 3 257.04,241.04,151.01
102 18.21 [M-H]- 593.150 6 593.1525 285.03 1L 25 [}-3-O-B- 25 A Hl HJ
103 18.21 [M+H]* 269.081 4 269.082 2 253.04,237.05,225.06,213.06,197.06, T-Hi{t & HQ,DG,HJ
185.05
104 18.22 [M-H]" 619.2238 619.2239 439.16,189.07,163.04 dactylorhin E 44 f& BJ
105 18.34 [M-H]" 461.106 6 461.108 0 407.07,299.05,255.06,197.80,146.96 1-O- £ - Hk-2/6-O- A Ek - DH
B-D- i % Bl
106 18.71 [M+H]* 167.070 8 167.0704 149.02 vagsid i MDP
107 18.74 [M+H]* 317.066 1 317.064 8 301.07,299.04,271.05 RREFER MDP,HJ
108 19.14 [M-H]" 861.187 8 861.1929 699.13,386.09 FIEH B DH
109 19.58 [M+Na]* 623.174 1 623.1735 485.14,340.58,179.07 PR C MDP
[M-H]- 599.176 5 599.176 5 551.15,447.12,477.14,431.13,281.06
110 19.59 [M-H]" 661.234 4 661.2358 619.22,439.15,171.06,153.05 6-acetyldactylorhin D or Ff4{& BJ
111 20.14 [M+Na]* 749.263 3 749.262 0 487.16,213.07 militarine BJ
[M-H]- 725.2657 725.2679 457.17,285.09,153.05
112 20.35 [M-H]" 457.1710 457.1708 171.06,153.05 gymnoside 1 /11 BJ
113 2047 [M-H]" 613.1193 613.120 0 465.06,313.05,169.01 1,6/2- — -O- % fx ¥ I -6/2-O- DH
DAV k- B-D- 4 46 i
114 2054 [M-H]- 599.176 5 599.177 6 477.12,569.16,165.05 A A AT 2 MDP
115 20.81 [M+H]* 285.076 3 285.0757 271.06,243.05 JEWEG 2R A HJ
[M-H]- 283.060 6 283.060 8 269.04
116 20.83 [M+H]* 271.060 6 271.060 3 271.06,253.05,225.01,169.01 EHNEBZRIHEETHR HQ
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S5 tw/min BT FEHAEmZ WEE mz MS/MS & m/z Gy 4 TR KR
117 21.35 [M-H]" 301.107 6 301.107 4 283.06,268.03,239.03,211.04 mucronulatol HQ
118 21.68 [M-H] 661.234 4 661.237 3 439.15,153.44 6'-acetyldactylorhin D or S##4/4& BJ
119 21.96 [M-H]" 613.1199 613.121 4 465.06,313.05,169.01 1,6/2- —-O-¥% 1 F Bt -6/2-O- DH
PARE ik -B-D- i A 1F
120 22.16 [M-H] 473.108 4 473.109 2 269.04 KB #-O- L. Bk 3 -4 %) b DH
or SR
121 22.73 [M+Na]* 953.326 7 953.3250 847.28,685.23,610.12,502.18 gymnoside 11T BJ
[M-H]- 929.329 1 929.334 8 707.25,661.23,439.16,153.05
122 22.79 [M-H]" 661.2344 661.236 2 619.22,439.16,171.06,153.05 6-acetyldactylorhin D or F#4{& BJ
123 22.97 [M-H]" 329.029 7 329.029 6 314.00,298.98,285.00 3,4'-O-_ FIILERAE IR DY
124 23.65 [M+H]* 255.065 2 255.0653 255.06 KB F 4 DH
125 23.69 [M-H]" 861.187 8 861.1899 699.13,386.10 IS A DH
126 23.70 [M-H]- 415.102 9 415.103 8 253.05 KBy -1-O-78] %5 B DH
127 2379 [M-H]" 619.166 3 619.168 9 271.05,254.05 K E-T-O-a-L- B 2AHE(1— 4)- HI
6"-O- LB JE-B-D-H & HH 1
128 24.02 [M+Nal]* 607.1791 607.1786 445.12,312.06,276.08,249.07,179.06 7 -2 25+ MDP
129 2431 [M+Na]* 439.100 5 439.100 2 255.06,209.06,181.06 K 7y-8-O-F8 A HE DH
[M-H] 415.102 9 415.103 1 253.05,211.03,183.04
130 24.46 [M+H]* 287.055 6 287.0552 271.06,253.05 L 2 MDP
[M-H]- 285.039 9 285.039 3 160.79
131 24.68 [M+H]* 271.060 6 271.061 3 253.05,225.05 ke HQ
[M-H] 269.0450 269.0459 253.05,237.05
132 2471 [M-H] 431.097 8 431.098 4 269.04,169.01,125.02 P25 K 3K & -8-O-H & B 5+ DH
GATES
133 24.71 [M-H]" 971.339 6 971.347 4 703.24,481.17,439.16,153.05 habenarioside BJ
134 25.07 [M-H]" 971.3396 971.348 0 703.24,481.17,439.16,153.05 gymnoside VIII BJ
135 25.08 [M-H]" 431.097 8 431.098 4 269.04,169.01,125.02 K& -1-O-5 & 5 DH
136 25.11 [M-H]" 10173604 1017.3657 837.28,749.26,569.20,439.16,153.05 gymnoside IV BJ
137 25.13 [M+Na]* 455.095 4 455.095 3 271.06,197.05 Jepl AT HJ
[M-H] 431.097 8 431.098 0 269.04
138 25.16 [M-H]" 623.239 3 623.2400 577.01,461.18,443.12,281.05 YNGR HMR
139 25.35 [M+H]* 345.061 0 345.060 2 330.03,313.03 3,3,4'-0- = H B4R 10 R DY
140 25.73 [M-H]" 1017.3604 1017.3650 749.26,569.19,439.16 gymnoside IV or SF4{£ BJ
141 25.81 [M-H]" 481.1651 481.164 7 465.13,225.05 blestriarene A BJ
142 26.02 [M+H]* 269.081 4 269.080 4 254.05,237.05,225.05,213.09 THITE T R DG,HJ
143 26.31 [M+Na]* 541.0958 541.0955 469.11,336.12,321.09,271.05,193.04 K # 2-0O- 75 — - % DH
[M-H]- 517.098 2 517.0995 473.10,253.04 LRz
144 26.75 [M-H]" 203.070 8 203.069 1 193.04,173.02,160.01,145.03 3-butylidene-7-hydroxyphthalide DG
145 27.03 [M-H] 283.060 6 283.058 9 269.04,223.06 TR E A BEERHE/H HQ

LRMEFVEER
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F1 (8
5 teimin BT ENAEmE WEH mz MS/MS & m/z Gy 4 TR KR
146 27.13 [M+H]* 421.317 9 421.318 6 249.05,227.06,178.07,156.89,121.05, N-{8-[(3-aminapropyl) amino] octyl}- ZDC
112.61 N-a-propionyl-L-tyrosinamide
147 27.14 [M+H]* 455.352 5 455.352 6 437.34,409.34,391.33,231.21,201.16, % #51i% DY
191.17
148 27.15 [M-H] 765.4425 765.4430 811.44,603.38,585.37 Hikir 2 1 DY
149 27.18 [M-H]- 431.098 4 431.098 0 269.04 K #-8-O- i E B =M1k DH
150 27.22 [M-H]- 269.0450 269.047 2 241,169,225,201,185 YRR ZE HJ
[M+H]* 271.060 6 271.061 2 241,169,225,201,185
151 27.23 [M-H]" 791.276 2 791.278 0 569.20,439.15 acetyl-bletimalate A or {4k BJ
152 27.33 [M+H]* 191.107 4 191.106 7 173.10,163.11,155.09,145.10,117.07 E/Z-ligustilide DG
153 27.45 [M+Nal]* 1083.3685 1083.3682 815.27,497.13,335.11,191.00 gymnoside X BJ
[M-H]- 1059.3709 1059.3729 791.27,569.20,439.15,153.05
154 2758 [M-H]" 269.0450 269.0450 240.04,211.04,183.04 FIERER DH
155 28.00 [M-H]" 749.2657 749.268 4 619.22,569.20,457.15,439.16,153.05 bletimalate A BJ
156 28.02 [M-H]- 297.039 9 297.040 6 253.05,225.05 KB F DH
157 28.11 [M-H]" 329.2328 329.2327 211.13,171.10 (2)-5,8,11-trihydroxyoctadec- DG
9-enoic acid
158 28.41 [M+H]* 249.1491 249.149 7 231.14,203.14,189.09,175.08,163.08 1K A 11 BZ
159 28.45 [M-H]" 9415110 941.517 3 925.48,779.43,597.37 KB B-3-o-L- RZHEEA(1— HI
2)-B-D- P g 7 2 B - (1—2)-
[3- D~ Ao 7 2 3 T P
160 28.59 [M+H]* 352.1185 352.117 9 337.09,308.09,294.07,322.07 A /NBETR, DG,SKZP
161 28.62 [M-H]" 10593709 1059.3781 791.27,569.20,439.15,153.05 gymnoside IX BJ
162 29.35 [M+H]* 219.1749 219.1751 201.16,145.10,131.08 Fr g5t ) i BZ
163 29.38 [M-H]" 283.024 3 283.024 3 239.03,211.03,183.04 Nl DH
164 29.54 [M+H]* 233.154 2 233.153 3 215.14,187.14,159.11,131.08 FIAR PRI BZ
165 30.20 [M-H]" 793.4423 793.4410 629.28 LR Ha HJ
166 30.52 [M+H]* 439.357 1 439.357 5 423.34,421.34,217.19 lucialdehyde A HJ
167 30.63 [M+H]* 277.1804 277.180 2 235.17,217.15,199.14,157.04,133.10, AR IV BZ
105.07
168 30.81 [M+H]* 231.1385 231.138 2 199.14,185.13,161.09,157.10,133.09, 4R i1 BZ
128.06

169 30.83 [M-H]" 589.1349 589.136 2 1179.28,266.05,253.04,225.05  1-FH!4&-8-%:4£-9,10-#i[i-3-O- DH
6'-O- A P e 2 il

170 31.09 [M-H] 9415110 941.5168 633.39 azukisaponin V HJ

171 3111 [M-H]" 9415110 9415169 923.06,795.45,615.37,457.01 soyasaponin | HQ

172 31.15 [M-H]" 603.3897 603.390 6 649.39,585.38,543.37 H B I DY

173 31.28 [M+Na]* 807.450 7 807.449 7 627.38,623.495.34,491.30,473.35, & & FH ¥ HQ
455.35,437.34,419.33

174 31.39 [M+H]* 191.107 2 191.106 4 173.09,163.11,149.05,145.10,117.06 E/Z-ligustilide DG

175 31.46 [M+H]* 157.0501 157.050 6 141.07,113.59 3-HE-2,6- —HfR-4-OJFMR  ZDC
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5 teimin BT ENAEmE WEH mz MS/MS & m/z Gy 4 TR KR
176 31.47 [M-H]" 825.463 6 825.4650 783.45765.44,633.03,603.02,489.01 astragaloside II HQ
177 31.67 [M-H] 269.0450 269.044 4 241.05,213.05,225.05,197.06 N HQ,DH
178 31.89 [M+H]* 219.1749 219.1744 201.17,145.10,131.09 ot ) B S R BZ
179 32.24 [M-H]" 867.4742 867.478 2 825.46,807.45,765.44,747.04,489.01 cyclosieversiside B HQ
180 32.33 [M-H]- 253.0501 253.0505 225.05,197.02 N DH
181 32.47 [M+H]* 203.1800 203.1785 161.13,147.12,133.10,119.09,105.07 HA N f& VI/FH 1A BZ
182 3257 [M-H] 767.458 2 767.454 2 624.05,569.03,473.31 qusiquagenin-Hex-rha HQ
183 32.63 [M+Na]* 891.471 8 891.471 3 827.40,635.35,437.33 HEEH | HQ
184 32.90 [M-H]" 295.227 3 295.227 4 277.21,195.13 13-7225-9,11-1 )\ %8 DG
185 32.96 [M+H]* 283.2637 283.2614 265.14,247.16,205.16,191.17,149.02 ¥ HMR
186 33.28 [M+H]* 229.159 2 229.158 5 214.14,173.10,133.07,121.07,77.04 furan sesquiterpene BZ
187 33.61 [M+H]* 285.0758 285.076 1 285.07 KB DH
188 34.45 [M-H]" 279.2334 279.2319 279.23 IR HQ, DG
189 34.50 [M+H]* 203.1800 203.179 3 161.13,147.12,133.10119.09,105.07 AR A VI BZ
190 34.89 [M-H]" 255.2339 255.2317 237.23 palmitic acid DG
191 35.63 [M+H]+ 331.284 8 331.285 6 313.27,239.23,221.22,179.14,165.12, £ HHMR B i s HMR
137.09,109.10
192 3579 [M+H]* 271.2632 271.2638 253.14,235.16,207.09,225.10,207.09, A3:Hi & H Fi HMR
153.06,109.06
193 36.35 [M+H]* 279.2324 279.2319 123.98,109.10 PRI HQ, HJ, HMR
[M-H] 277.216 8 277.216 4 277.21
DY-Hiffi, SKZP-=Rikt i, MDP-4FH, DH-K3, HQ-#I, BJ-F K, HI-fif1, FI-Bic, B-AA, DG-4JH, HMR-KFIZ, ZDC-H# A,

DY-Sanguisorbae Radix, SKZP-Berberidis Cortex, MDP-Moutan Cortex, DH-Rhei Radix et Rhizoma, HQ-Astragali Radix, BI-Bletillae Rhizoma, HI-
Sophorae Fructus, FI-Stephaniae Tetrandrae Radix, B-Atractylodis Macrocephalae Rhizoma, DG-Angelicae Sinensis Radix, HMR-Cannabis Fructus,

ZDC-Sus scrofa domestica Brisson.
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Fig.9 Fragmentation pathway of astragaloside IV
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Fig. 10 Fragmentation pathways of tetrandrine and fangchinoline
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