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Analysis of chemical constituents of Jiashen Tablet extract by UPLC-Q-TOF-MS
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Abstract: Objective To establish a method for the major content identification of Jiashen Tablet extract by using UPLC-Q-TOF-MS.
Methods The chromatographic separation was executed on a Waters ACQUITY UPLC BEH Cig column (2.1 mm x 100 mm, 1.7 pm)
with methanol-0.1% formic acid in water by gradient elution. Electrospray ionization (ESI) source was applied and operated in both
positive and negative ion mode. Results A total of 72 compounds were found and 68 compounds among them were identified by the
methods of comparing reference substance, matching Database and referencing related literature, including 13 phenolic acids, 6
tanshinones, 11 flavonoids and their glycosides, 4 cardiac glycosides, 15 triterpenoid saponins, 7 C,; steroids, and 13 other
components. Conclusion This study introduces a comprehensive analysis method of chemical constituents in Jiashen Table extract.
The results afford a significant guidance for the study of active constituents and quality control research for Jiashen Tablet.
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Fig. 1 Representative base peak intensity (BPI) chromatograms of Jiashen Tablet extract in positive mode by
UPLC-Q-TOF-MS

37,38

25,26

28

21

\( 29,30,31

=l

El2 fn5 k1R UPLC-Q-TOF-MS £ % F1%:\ T &7 BPI &
Fig. 2 Representative base peak intensity (BPI) chromatograms of Jiashen Tablet extract in negative mode by

UPLC-Q-TOF-MS
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F1 MSRENMIE. ABFEXTHEREARE
Table 1 Identification of major chemical constituents in Jiashen Tablet extract by UPLC-Q-TOF-MS in positive and negative

ion mode
S T LAt BERT ) KR
(m)2) (m)2) (X1079) Sk
1 0887 CHNO, 1441025 14410302 379  HhE/KIH 144103 4,84.073 0 25HpE 4
2 0913 CpHpOy 3770851  377.0857f 159 R 341.1093,179.056 9, FMK ., #iE S
683.2269
3 1169 CgH{O; 1910192 191.0192¢ 000 R 173.006 6, 147.0309, %! 6
129.019 6
4 2836  CoHy0s 197.0450 197.0446f 202 fIBE 179.0357,135.0450, f}% 7-8
151.0379
5 3291  CHO, 153.0188 153.0194¢ 392  JFILER 109.028 4 1% 8
6 4820 CHO; 137.0239  137.0247c 584  FJLERE 137.0243,108.0224  f1% 7
7 1851 CHOy 3530873 353.0883c 187  5-O-MIMEREZTHER 191.0571,179.030 3, K40 6
135.040 4
8 8464 CoH0, 179.0345 179.0337¢ -447  WnnkRR 135.0477 HE, 12 8
9 8772 CHyNOs 3101654 310.1655¢ 032 KA 251.092 0,207.066 0, A4 —
1750397, 147.044 8
10 10936  CiHyOpp  469.1322  469.1310b 249 4-FEHEKFE-2-0-B-D-KW (1-6)- 441.1222,317.0846 &M 9
B-D-7i %
11" 13655 CyHgO, 193.0501 193.0508a 3.50  ZREFENMEE 178.0269,150.0328 &N 10-11
12 14166 CgH;0,4 197.0450 197.0455d 277  FHE 182.0219,166.9970 N 11-12
13 14474  CyHyO;3 5931507 593.1490d -2.79  (6aR,11aR)-9,10- — FF S B KM ke -3-0- 473.1111,383.0770, 513
B-D- & HEEF-6"-0- N — Rk 353.066 4,297.073 7
14 14718  CoH0, 193.0501 193.0503d 111  PUKRR 178.0269, 134.0375 k% 14
15 15294  CoHyO, 147.0446 14704432 204 FIE 119.0507,91.036 0 #i& 8
16 15522 CuHyN;Os 3121559 312.1554a —1.68  EMAREET 312.1559,181.0503  ZBFE 4,15
17 15773 CuHiO;; 5812234 5812237¢ 056 55"-"HEMEHIMEEE-4"-0p-D-  419.1717 F 11
M 2 2
18" 16878 CypHnOy 4911190 491.1205d  3.15  BEFHEM-7-0-p-D-4kifkLE 283.061 8,268.039 1, 7
239.036 8
19 18227 CyuHyOp  537.1033  537.1033d -001  FH#E: C 491.1006,311.056 3, f1% 7
293.043 5
20 18967 CpsHyOp 5151190 515.1169¢ —4.03  THifEH-6"-0- — il 353.086 5 HE 513
21" 19231 CyHyOy 6091456  609.1453¢ —049 AT 300.028 0,271.0615  #1E 15
2 19244 CisHpOs 2730763 273.0755a -3.02  A-HEEREI-7-0-p-D-H AT W 16
23" 20063 CgHy0, 167.0345 167.0350c 3.14  4-HEEKHR 123.044 6,108.0223 & 1
24" 20522 CyuHyuO;s 6331796 633.1786b -1.58  fBEIT 301.0722,286.049 4, PR 17
1243.368 4
257 21292 CHiOs  359.0767 359.0771c¢ 113 HgEm 197.046 1,161.0245 1% 7,18-19
26" 21181  CyHypO,, 10752144 10752146g 019  %5® 537.103 4,295.061 5, f1% 7

493.1133,359.077 1
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g1
g SNE RE . . B%
5 f/min - TR . WEY BERET (m/2) *E
(ml2) (ml2) (X107 Sk
27" 21756 CpHpOp 4751241 475.1237d  -0.75  Efifet 267.069,269.0818,  HFHE 8
453.116 6

28" 22188 CyHyOy 717.1456 717.1438¢  -251  fI5HEB 14352772,519.0939, #% 1
339.053 2,321.043 5,

295.064 1

29 24103 CyHyOy 717.1456 717.1417¢ 544  JHWMERE 519.0925339.0509, & 720
321.0400,295.0607,
185.026 0

30 24112 CyHyOy 4931135 493.1143¢ 167 JIBERA 359.0785,313.0718, 1B 1920

295.0607, 185.025 6,
135.1,109.029 4,

268.0387,239.0337, HEK 7
211.039 6, 195.045 7

617.1881,595.1992  #HE 13

31" 24228 CiHj05 283.0607 283.0616¢ 336 BEFHE

3 24352 CyuHyOp 5931871 593.1859c  —2.02  (6aR,1laR)9,10-—HAFEM-3-0-
B-D-glucoside-2'-0-B-D-Mt I A i 1
33 25932 CypHyOs 4012304 4012301a  —0.75  21-0-FiFE-5-ZH0%-3p,14p,17p,21-TUEE-20-H

34" 26239 CuHgOp5 977.5321 977.5306d  -1.53 =HEHR

383.1693,369.0074  FE 21
931.5250,799.4756, =+ 2
637.4273,475.3775

35" 26670 CyHyOs 4132304 4132309b 121 FTHE 1 391.2490,373.2368, &MKE 23
355.2243,337.2178
36 26960 CyHpOg 4732909 471085 1c¢ —  3B-O-(-4 6 E-30-F - APD2 519.088 7 EmE 24

CB)- A -2 {5 H6-170,20(8)- %
37 27343 CyeHyOj5 9915478 991.5455d 227 ABEfRe 945.5404,7834837, =t 25
6374320,4753725
7994835,6374307, =t 22

4753799

38" 27413 CuHnOy4 8454899 8454885d  -1.66  ABEiRg

39" 27583 CyHsOp5 7193619 7193609b  —1.39  ALMITEH 391248 8,373.2379, FMK 23
355.2279,337.2173

40 28227 CyHy0p, 6873592 687.3569d  -3.28  ALMIHY C/ZRIBHET C 641.3519 EFME 26

41 28415 CuHy0; 3271960 327.1937a  —7.11  12p-FXE50-4,6,16-=1#-3,20- 675.3079,349.1775, &g 27
288.978 4

4" 28523 CHp0s 267.0657 267.0657¢ 000  TREE 252.0428,223.0389, HK 7
195.046 6

43 28709 Cy3Hs0; 7473416 74721170 —  KEER 7253596,7232126  FhE 28

47 29297 CyHsOy3 7193619 71936226 042 SHALMITH 695.3634,5333106 &Mk 23

45" 30646 CyH,Ogs 557.3091 557.3080b 197  ALMICE 3912534,3732377, FhE 29
355.2281,337.218 5

46 31705 CgHyOs 3292328 3292330c¢  0.68 A 353.2302 HE 30

477 31872 CuHy O 8154793 8154744d  —601  =LEHR,(SH) 769.4725,6374286, =t 22

475374 8
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g%1
W9 gmn pFt on KW R et BEBT ) KB
(m/2) (mz) (X107 Sk
48 31983 CigHyOpp, 4331346 43414942  — HFMHER 887.2728,455.1312 K 31
49 32709 CyHpO, 6834371 6834325d -6.66 AZEHRh 637.4262,4753643 =+t 22,25
50 32700 CyHeOre 8254249  8254264b 182  FIMIKH A 663.3493,525.1814 & 31
51" 32999 CyHuO 4873036 4873029b -137 ALHIEH N 339.169 9 B 32
52 34006 CiH,0; 3010841 301.0846b 178 —ARISBEUI-_ES5HY 279.1017,261.0895, f1&  33-35
VG 251.1647,233.103 1,
195.103 7
53 34122 CuHu,0, 3010841 301.0846b 178 —ARBE U 2-—Af5H/ 279.1017,261.0895, Ji&  33-35
RIS 251.1647,233.103 1,
195.103 7
54 34191 CeHOy 1263.6350 1263.6326b -167 =tEHR, 497.1457,4253785, =t 36
4073675
55 34360 CiH,0; 3010841 301.0853b 409 —ARIBEU-_AS5H 279.1017,261.0895, F1%  33-35
RIS 251.1647,233.103 1,
195.103 7
56" 35025 CsHOy 1263.6374 12636357b -135 =-tEifFa 1107.5970,945.546 1, = 36
783.484 9
57 35535 CgHyOy 1263.6350 1263.6326b -329 =tEHR, 497.1457,4253785, =t 36
407.3675
58" 35650 CsHpOy 1107.5951 1107.5946¢ -045 ABREEHRD, 945.5403,783.4866, =t 25
621.4367,459.371 3
59 36216 CgHpO, 3112223 3112239c¢ 522 K% 23.1707,1169411  #E 30
60 36232 CuHypO, 3352199 3352191b -230 K4 277.2162,245.0795, #E 30
149.023 4
61" 36633 CyuHyOp 10775846 10775818¢ -2.58  ABRIF Rb, 9455009,783.4584 =t 25
62" 36738 CyuHp0p 6273509 62735056 —0.64  ALHEHE M 605.2861,497.284 1  &his 32
63" 36854 CyHgOu 8204586  8294568d -2.17  HEEH 783.4512 WK 7
64" 36953 CuHnOis 8714692 8714663d -328 MR II 8254613 HE 5
65 36784  CyoHyO; 319.1310 319.1312b 063 RS2 297.1508,279.1411, JI% »
251.140 1
66" 37.040 CuHpOis 9915478  991.5455d -227 ABREEHRd 945.5426,783.4855, =t = 2225
621.4323,459.383 4
67 37.040 CuHpOi 9134797 9134781d -170 HEBHI 867.470 5 WK T
68 37156 CsHpOp 11715877 11715873b -032  AZ{J5-3p,200-ZF-3-0-2-0-ZF %~ 969.504 6,825.4244,  Flfz 37
B-D-MLIRGEITERE (1>4)-B-D-IEEARRE 687403 3,597.2852
F1-20-0-[B-D-FiEHE-(1—6)-B-D- i &7k
(1-2)-B-D-ML IR 2
69 37191 CuH,0; 3010841 301.0853b 409 —EfIBHEI 279.1017,261.0895  Ji%  33-35
70 37226 CygHyOps 8714692 8714688d —041 FEEEHI 8254718 WK T
71 37502 CyxHpOp 9134797 9134769d  —3.02 FEREII 867.471 1 wE 7
72" 37644 ClHiO; 2951334 295.1339a 169 FIBEIIL 317.1149,277.1234, f1% 38

262.099 5

* SRS —FoRIREMAER a[M+H]
*compared with reference substance —means the error is relatively large a-[M+H]" b-[M+Na]" c¢-[M—H]  d-[M+COOH] e-[M+NH4]"
f-[M—+CI]”

e-2M—H]"

b-[M-+Na]" c[M—H]™ d-[M-+COOH] e[M-+NH," £[M+CI] g[2M—H]"



¢ £ % Chinese Traditional and Herbal Drugs

F49% F28 20181 A + 299 -

717.143 8
[M—H]

-

| |
100 200 300 400 500 600 700 800
miz

©
] OH

OH
OH OH —| OH
OH OH
-CoH 05 OH
(@)

o)
i H :
0_0 6 (6}
o 90 a 0
i e
---- OH
'--'-QOH o
OH OH OH
mlz717.143 8 m/z 519.093 9

E3 AfEEB ABEFEAT—H (A Z4& B) Kig

519.093 9
[M—H—CoH;00s—CoH;o0s]”

321.043 5

B
[M—H—CoH,00s]
<z

M—H—CoHg0sCoHs0, 7171432
[ / 9ti10s 98 4] ¥ [MfH]

339.053 2
| L] . |
100 200 300 400 500 600 700 800
miz

©
S
0
-CoH30.
9H504 O ..... Ol
(0]

mlz 321.043 5

o o g

m/z 339.0532 m/z295.064 1

LE R R

Fig. 3 Mass spectra (A: low CE mode, B: high CE mode) and possible fragment pathway of salvianolic acid B in negative mode
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Fig. 4 Mass spectra (A: low CE mode, B: high CE mode) and possible fragment pathway of cryptotanshinone in positive mode
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Fig.5 Mass spectra (A: low CE mode, B: high CE mode) and possible fragment pathway of calycosin-7-O-8-D-glucoside in negative mode
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Fig. 6 Mass spectra (A: low CE mode, B: high CE mode) and possible fragment pathway of periplocin in positive mode
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Fig.7 Mass spectra (A: low CE mode, B: high CE mode) and possible fragment pathway of ginsenoside Rg, in negative mode
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Fig. 8 Mass spectra (A: low CE mode, B: high CE mode) and possible fragment pathway of 4-methoxybenzaldehyde-
2-0-B-D-xylopyranosyl (1—6)-p- D-glucopyranoside in positive mode
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