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Analysis of Chemical Constituents in Bushao Tiaozhi Capsules by UPLC-Q-TOF-MS
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Guangzhou 510095, China)

[ Abstract] Objective: To analyze the main chemical constituents of traditional Chinese medicine
compound Bushao Tiaozhi capsules by using UPLC-Q-TOF-MS technology. Method: The separation was
eluted with Waters CORTECS UPLC C, column (2.1 mmx150 mm, 1.6 pm) in a gradient mode, with
methanol-0. 1% formic acid as the mobile phase. The column temperature was 40 °C , the flow rate was
0.24 mL-min"', and the injection volume was 1 wL. The mass spectrometry condition was X500R QTOF mass
spectrometry, the positive and negative electrospray ionization (ESI) was adopted for determine the
chromatographic effluent, and the main chromatographic peaks were assigned and distinguished by Q-TOF.
Result: A total of 53 chemical constituents were identified by reference confirmation, literature comparison, and
high mass spectrometry data analysis. The chemical constituent cluster was composed of 21 flavonoids, 10
phenolics, 5 monoterpene glycosides, 7 diterpene lactones and 10 sesquiterpenes. Furthermore, all of the

constituents were surveyed and classified according to their medicinal materials derivation. Among them, the 5
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flavonoids components ( mangiferin, isoquercitrin, typhaneoside, isorhamnetin 3-O-neohesperidoside, tiliroside)
were identified in Microctis Folium for the first time. Conclusion: This study shows that UPLC-Q-TOF-MS
technology provides a simple, rapid, and accurate method for the identification of chemical constituents in
Bushao Tiaozhi capsules. The identified chemical components mostly cover the main constituents of each
medicinal material in the formula, so as to provide a new technological method and theoretical foundation for

further defining the pharmacological basis and mechanism of action and optimizing the quality control of Bushao

Tiaozhi capsules.

[Key words]

Bushao Tiaozhi capsules; ultra-performance liquid chromatography coupled to quadrupole

time-of-flight mass spectrometry; flavonoids; phenolics; terpenes
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Fig. 1 TIC of Bushao Tiaozhi capsules

Table 1 Qualitative analysis results of chemical constituents in Bushao Tiaozhi capsule by UPLC-Q-TOF-MS

No. fz/min [atg?] T EEGn/z) R B F (m/z) 5 kA
1 2528 EFRRY C,H,O,  169.013 7[M-H]" 125.023 0[M-H-CO,]" -35 B
2 4.673 JRJLAER C,HO, 153.019 3[M-H]" 109.028 9[M-H-CO,] -03 C
3 6.300 HraklEm e C\H,0, 353.087 4[M-H]" 191.055 4[M-H-C,H,0,]",179.034 2,173.045 0,135.044 9 -1.0 C
4 7.066 KA CsH,0,, 399.056 3[M-H]" 204.999 5 -1.3 A
5 9201 JLEE® C,H,,0, 289.071 5[M-H]" 221.083 3[M-H-C,0,]",175.077 3[M-H-C,0,-CH,0,]", -1.8 B

121.030 6[M-H-C,0,-CO,-C,H,]"
291.086 1[M+H]" 207.066 2,139.039 3,123.044 5
6 10.987 ZEJslfgle-10 C,H, 0, 353.087 I[[M-H] 191.054 §[M-H-C,H,0,]",173.045 3[M-H-C,H,0,-H,0] -0.8 C

355.102 1[M+H]" 163.039 0,145.028 8

- 192 -



5526 45 14 1) PEXEAFFERE Vol. 26,No. 14
202047 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2020
gR1
No. f/min L& ¥R FWAE (m/z) R & (m/z) I S
7 11.268 WHEERE- 10 C,H,O,  179.034 9[M-H]" 135.044 §[M-H-CO,]",107.050 7 -02 C
8 11.336 RILATZHM® C,;H,,0,, 495.148 9[M-H]™ 465.139 9,281.065 9,137.023 9 -3.8
9 12.306 K C,sH,0,, 583.130 0[M-H]" 565.120 6,493.098 2,463.086 6 -1.6 A
585.142 9[M+H]" 531.114 0,447.091 1,369.060 7
10 12.529 Faag5img e C,H40, 353.087 I[M-H]" 191.056 2[M-H-C,H,0,]",179.034 3,173.045 3,135.045 1, -19 C
173.044 8{]M-H-C,H,0,-H,0]
1115369 FIJLAL RN 140 C,sH,,0, 289.071 4[M-H]" 245.081 3,203.070 9,165.019 6,151.039 9,123.044 7,109.029 1 -1.1 A
291.086 2[M+H]* 207.066 0,139.038 7,123.043 9
12 15.594 A5 25 A o) CyHy0,, 525160 O[M+  357.138 4[M—-H-benzoic acid]",449.146 3[M-H-HCHO]", 09 B
HCOO]", 121.029 2[C¢H, 0]
479.156 3[M-H]
481.169 8[M+H]" 319.117 7[M+H-Glc]",133.064 2,105.032 4
13 16.450 p-f G R C,H,O,  163.039 9[M-H]" 119.049 1[M-H-CO,]",93.034 3 -09 A
14 18.277 e C,,H 0, 421.077 0[M-H]" 403.067 9,331.044 3]M-H-C,H,0,],301.033 I[M-H-C,H,0,]" -1.4
423.091 8[M+H]* 303.050 S[M+H-C,H,0,]*,273.039 5
15 18.541 AjZyiF i C,HyO,,  525.160 4[M+  449.141 9[M-H-HCHO]",327.105 9[M-H-HCHO-benzoic -19 B
HCOO]", acid ], 121.027 2[C¢H,0]
479.155 §[M-H]
16 20.075 B ZRER0- 1110 C,H,,0, 193.050 4[M-H]" 178.027 7[M-H-CH,]", 134.037 1[M-H-CH,-CO,] -1.0 A
195.065 2[M+H]* 177.055 4[M+H-H,0]", 145.028 4
17 21.539 neoprocurcumenol 8%, C,;H,,0, 235.168 7[M+H]* 217.158 9[M+H-H,0]*,193.159 7,177.127 7 -2.1 D
S p At
18 25.569 ALjf et 1413 C,,H,,0,, 431.096 5[M-H] 311.052 3,283.058 1 -13 A
433.112 4[M+H]" 415.102 0[M+H-H,0]",313.069 6,283.059 6
19 26.264 W FHEATZH CyH,,0,5 631.164 8[[M-H]" 613.156 1[M-H-H,0],491.119 I[M-H-H,0-C,H,0,]", -32 B
a5 F A 313.055 8{M-H-H,0-C,H,0,-C,,H,0,]"
20 27.133 AKBHE-7-0-p-D- C, H,0,, 461.072 5[M-H]" 285.039 4[M-H-GlcA] -0.6 C
AT R ) 463.086 7[M+H]" 287.054 6[M+H-GlcA]"
21 27.782 SFALjffri- e C, H,0,, 431.097 1[M-H]" 341.063 7,311.052 6,283.058 3 -29 A
433.112 2[M+H]" 337.069 7,313.069 3,283.058 6
22 28.515 WRAEMR! C,H Oy 300.998 7[M-H]" 283.995 8M-H-OH],245.010 [[M-H-2C0O],229.014 5[M-  -0.9 B
H-CO-CO,]
303.013 1[M+H]* 285.004 2[M+H-H,0]",275.019 0[M+H-CO]*,257.009 2[M+
H-H,0-COJ*
23 28.535 Seifit e C,H,,0,, 463.087 9[M-H]" 300.026 6[M-H-Glc],271.024 9 -0.6 A
465.102 8[M+H]" 303.050 O[M+H-Glc]*
24 28.634 T C,,H,,0,, 769.217 9[M-H]" 315.050 1[M-H-2Rha-Glc] -23 A
771.234 1[M+H]* 479.122 7[M+H-2Rha]",317.066 6{M+H-2Rha-Glc]*
25 28.906 04 C,H,0,, 609.145 I[M-H] 301.034 4,283.028 1 -1.7 A
611.160 8[M+H]" 465.105 0[M+H-Rha]*,303.049 7[M+H-Rha-Glc]", 137.024 6
26 29.051 5[ ZEF-3-0-H 8 CyH,,0,, 623.161 2[M-H]™ 315.051 3[M-H-Rha-Glc],299.019 9 -09 A
Bt 625.176 8[M+H]" 479.119 1[M+H-Rha]*,317.066 2[M+H-Rha-Glc]"
27 30.239 3.0 rin C,H,0,, 577.153 9[M-H] 559.1451,503.119 0,383.075 6 -22 A
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gZR1
No. f/min L& ¥R FWAE (m/z) R & (m/z) 5 KK
579.169 S[M+H]" 561.162 5,543.150 8,525.140 3
28 30.467 Seffh 0 C,,Hy0,, 577.154 8[M-H]" 503.118 6,383.075 8 17 A
579.169 8[M+H]* 561.162 5,543.150 8,525.140 3
29 31.181 FE3EE-7-0-6-DA  CyH, 0, 445.076 6[M-H]" 269.042 8[]M-H-GlcA]" 23 C
I ) 447.091 8[M+H]" 271.058 3[M+H-GIcA]"
30 32.748 Emu i C,H,,0,, 447.092 3[M-H]" 284.031 3[M-H-Glc]" -22 A

31 32927 4R R BY

32 33254 ILASH-3-0-25 bl
0]

33 33.805 S RAFHE-3-0-H#4
m:ﬁ[ll.ls]

34 34.418 KAL)

35 35.246 KA

36 36.547 ZE.OEE AR

37 39.640 A HE KD

38 40.458 o0 IENERN

39 41.535 andropanoside!'®)

40 41.982 FRABTE e

41 42.621 14-JB%-11,12-J8
S0 T YR R 5
Fa At

42 42.984 FEHELA 2GS

43 43281 FrE R

44 43772 HRZERW

45 45.739 neoprocurcumenol &Y
Sy 12

46 46.067 14-iA-11,12-"
ZGFE O E N R T S
A A7)

47 46.220 JiK 2503 N ERDET

449.107 9[M+H]* 287.054 7[M+H-Glc]*

C,sH,,0,, 515.118 5[M-H]" 353.086 5[M-H-C,H,0,]",191.056 0[M-H-2C,H,0,]",179.034 -2.0 C

4,173.045 0[M-H-2C,H,0,~H,0]-

C,,H,,0,5 593.149 9[M-H]" 285.036 8[M~H-Rha-Glc]-

595.165 I[M+H]* 449.108 7[M+H-Rha]*,287.053 6[M+H-Rha-Glc]*

C,,H,,0,, 477.101 8[]M-H]" 315.049 8M-H-Glc]"

479.117 5[M+H]* 317.064 0[M+H-Glc]*,302.042 6[M+H-Glc-CH,]*

C,H,,0, 623.160 6[M-H]" 357.061 9,315.047 5

-22 A

-1.9 A

625.175 7[M+H]* 479.117 2[M+H-Rha]*,317.063 1[M+H-Rha-Glc]*,302.042 5

[M+H-Rha-Gle-CH,]*
C,,H,,0,, 785.177 5[M-H]" 605.115 8,561.124 0,285.040 6
787.193 O[M+H]" 625.141 4,463.090 3,287.055 2

C,H, 0, 395206 7[M+  331.190 0[M-H-H,0]",287.200 1
HCOOT

-22 C

-2.1 C

701.406 3[2M+  333.206 6]M+H-H,0]",315.196 3[M+H-2H,0]",297.186 7[M+

H]",351.2185  H-3H,0]",285.186 5,257.154 3
[M+H]*

C,H,,0, 287.0553[M+H]" 287.0558,165.018 9

C,H, 0, 395206 4[M+  331.192 9[M-H-H,0]",287.201 9
HCOOJ

CyH,O, 541262 8[M+ 495257 0[M-H]",333.205 9[M-H-Glc]"
HCOO0]

CyHy 0,5 593.129 6[M-H]" 447.093 7[M—H-Rha]-,285.038 3
595.144 O[M+H]" 287.055 6,147.043 5

C,H, 0, 539.248 8[M+  331.190 7[M—-H-Glc]"
HCOO]",
493.242 3[M-H]"

09 C

-1.8 C

-2.7 C

-0.8 A

02 C

C,H;,0,, 629.186 4[M+ 553.170 I[M-H-Glc] ,431.134 8[M-H-benzoic acid]",121.028 3 -0.4 B

HCOOT",
583.181 9[M-H]"

C,H,,O, 269.045 3[M-H]" 151.003 6,117.034 7
C,H,,0, 315.050 S{M-H]" 300.026 5

C,Hp,0, 235.168 7[M+H]" 217.159 7[M+H-H,0]",177.128 0, 161.096 5

CyHy O, 539249 O[M+  331.191 1[M—-H-Glc]"
HCOOT,
493.242 2[M-H]

C,,H,0, 331.191 0[M-H] 331.190 0,303.196 7,283.170 5,255.175 4

-1.0
-0.8
1.0

-1.5 C

+ 194 -



526 B 14 ] HEXBAFZRS Vol. 26,No. 14
202047 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2020
gx1
No. #y/min Az’ s I (m/z) BT (m/z) 5 R
333.206 3[M+H]" 315.198 2[M+H-H,01",297.187 0[M+H-2H,0]"
48 46.656 PO HEMEL U C,H, 0, 525.269 4[M+  479.263 S[M-H] ,317.212 7[M-H-Glc]" 22 ¢

HCOO]

49 46.816 neoprocurcumenold} C H,,0, 257.150 3[M+

217.160 6,189.164 1,177.127 6,161.096 4,135.080 9,91.0542  -3.5 D

S A2 Nal*,235.168 1

[M+HT*

50 48.518 EFHARFFAMMISY  CH,O, 247.1324[M+ 229.124 1,201.128 1,183.118 5,145.065 4,139.038 7,121.0284 -3.5 D
H]",269.113 5
[M+Na]'

51 49.300 FA 01819 C,sH,,0, 237.184 6[M+H]* 219.175 3,191.180 6,149.132 3,135.116 8,91.054 1,55.054 0 -1.5

52 51.151 AR EES CHpp0,  257.150 1[M+ 217.159 3,199.147 4,189.164 4 -1.1
Na]*,235.169 2
[M+HT"

53 51.585 furanogermacrenel'”  CH,,0, 255.134 4[M+ 215.144 0,187.149 0,172.125 2,145.101 7,119.085 6,91.0543  -45 D

Na]",233.152 5

[M+H]

54 51.736 isofuranodicnonel™  C,H,,0, 253.119 I[M+ 213.128 0,198.104 2,173.096 7,161.060 2,149.059 4,55.0540  -3.1 D
Na]*,231.137 0
[M+H]*

55 54.498 FEAR MmN CH,,0, 237.184 3[M+H]" 219.175 1,201.164 4,177.127 6 24 D

56 55.548 % Thfi] 0119 CsH,,0

219.174 2[M+H]" 201.164 7[M+H-H,0]",177.128 I1[M+H-C;H,]",163.113 1[M+ -1.6

H-C, H,]",159.117 7,145.101 5,117.070 0,105.070 4,91.054 2,
79.054 5,55.054 3

T A AT 5B ARAT 5 C 4003 D3RR sa. 500 IR HEXT S8
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Fig. 6 Fragment pathways of germacrone
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