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Abstract: Objective The chemical constituents of Suxiao Jiuxin Pills (SJP) were studied by ultra-high-performance liquid
chromatography coupled with quadruple time of flight mass spectrometry (UPLC-Q-TOF-MS). Methods Agilent Poroshell 120 EC
C; column (150 mm x 3.0 mm, 2.7 pm) was used for gradient elution with 0.1% formic acid aqueous solution and acetonitrile as
mobile phases. The volume flow rate was 0.8 mL-min™" (split ratio 1 : 2). Dual AJS ESI source was used to collect data in positive
and negative ion modes. A compound library was established. According to the precise relative molecular weight and secondary
fragment ion information of compounds, the main chemical constituents of SJP were identified with reference data. Results 90
constituents were identified from SJP, including 47 phthalides, 11 organic acids, 13 alkaloids, four terpenoids and 15 other
compounds. Conclusion The method is rapid, accurate and convenient, which provides scientific data support and method reference
for elucidating the pharmacodynamic substance basis of SJP and further studying its metabolism process in vivo.
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Fig.1 MIC in positive (A) and negative (B) ion mode of SJP and total ion chromatogram of control compounds in positive

(C) and negative (D) ion mode

F1 SIPHUZEMSHUPLC-Q-TOF-MSEERETELER
Table 1 UPLC-Q-TOF-MS information and identification results of chemical components in SJP

ﬁ]%’éz /min 275 AFR Biems KW ms (:‘f/@ BTAR R EEE
HEK 1 772 Z'-4,5-dehydro-3,3a’,8,6'  CyHxO, 3932060 3932069 228 [M-+HI]" 309.847 3.244.961 9.
A -diligustilide 175.056 3.87.044 8
& 2 185 chuanxiongoside CsHx0, 389.1806 389.1807  0.25 [M-+H]" 318.7369.193.052 6.
94.449 7.38.491 7

3 8.00 senkyunolide H C,H,0, 223.0976 223.0982 2.68 [M—H] 161.0974.58.2118
4 801 senkyunolide D C,H,,0, 223.0965 223.0960 -—224 [M+H] 181.0510.161.097 4.
140.653 0.108.023 0
5 851 ligusticumolide C CuH,0s 267.1238 267.1237 -037 [M—H] 177.1138.117.091 7.

45.033 1

6 8.69 chuanxiongnolide L3 CyHy,Os  341.1384 341.1385 029 [M+H]  216.696 1.59.049 2
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KB 7926 senkyunolide R CpH,Os 241.1071 241.1070 -0.41 [M-+H]"  141.0925.85.029 5
BN 8 9.52 (3Z,3aZ)-3-butylidene-6,7- C,H;0,, 547.2032 547.2034 036 [M—H] 539.3577.424.746 1.
i dihydroxy-4,5,6,7- 292.018 2.185.670 2.
tetrahydro-phthalide-7-O-0-D- 44998 1
glucopyranosyl-(1—>2)-B-D-
fructo-furanoside
9 9585 3-carboxyrthyl-phthalide C,HsO, 193.0495 193.0497 .03 [M+H] 77.039 5
10 9.98 Z-4,5-hydroxy-3- C,H,, 0, 221.0819 221.0829 452 [M—H] 177.0923.379158
butylidenephthalide
11 10.67 Z'-3,8-dihydro-6,6',7,3'a-  C,H;,0, 399.2530 399.253 1 0.25 [M-+H]" 381.241 1.310.063 9.
diligustilide 248.232 8.177.113 1.
45.033 4
12 10.87 senkyunolide J C,H,0, 227.1278 227.1277 -0.44 [M-+H]" 209.118 5.181.122 3.
153.0553.121.101 5.
85.065 3
13 11.83 4,7-dihydroxy-3- C,H,, 0, 223.0965 223.0976 493 [M-+H]" 211.0832.171.080 6.
butylphthalide 149.057 7.123.044 6.
99.042 6.57.033 2
14 12.12 senkyunolide N C,H; O, 2251132 225.1143 488 [M—H] 125.098 1.43.0198
15 12.27 chuanxiongnolide R1 C,H,,0; 207.101 6 207.1018 0.96 [M-+H]" 161.0973.119.086 2.
91.054 7.43.054 0
16 1228  4-hydroxy-3-butylphthalide ~ C,H,, 0, 207.1016 207.1018  0.96 [M-+H]" 177.0557.145.064 9.
117.070 0.91.054 5.
67.045 6.41.038 1
17 12.29 4,5-dihydro-3, I'-dihydroxy- CH;O, 237.1132 237.1138 253 [M—H] 177.0934.60.993 1
3-pentylphthalide
18 13.19 Z-4,5-dihydroxyl-3- C,H,,0, 219.0663 219.067 2 410 [M—H] 161.0253.68.809 5
butylidenephthalide
19 14.06 ligusticoside A CiHyOs 373.1857 373.1861 1.07 [M—HI  234.1470.59.014 2
20 14.66 thiosenkyunolide C CisHyO6S 329.1053 329.1051 -0.61 [M—H] 135.042 6
21 14.67 chuanxiongoside B CyH;30,, 505228 0 505.228 8 1.58 [M-+H]" 397.2428.309.191 7.
221.140 1.133.087 0.
45.0335
22 1493 3-butylidene-7- C,H,,0; 2050859 2050870 -438 [M-+H]" 110.3103.43.0554
hydroxyphthalide
23 14.95 senkyunolide B CuH,0, 2050859 205.0870 -438 [M+H]" 187.077 7.163.039 5.
134.758 5.110.310 3
24 1539 3-butylidenephthalide C,H,,0, 189.0910 189.091 2 1.05 [M-+H]" 141.0723.128.062 6.
103.054 3.77.039 1
25 17.65 senkyunolide F CpH,0, 2050870 2050880 4.87 [M—HI]  161.098 7.83.050 3
26 17.74 chuanxiongnolide L4 CH;sOp 411.1813 411.1817 097 [M—H] 383.0899.266.209 4.
205.087 9.82.108 1
27 18.67 2-(l-oxopentyD)-benzoic acid C,;H,,0; 219.1027 219.1022 -228 [M—H]  151.3175.82.8507

methyl ester
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Ak 28 18.81 senkyunolide E CpHp0, 203.0714 203.0715 049 [M—H]  160.016 6.41.785 4
Ktk 29 18.82 senkyunolide L C,H;;CIO; 243.0782 243.0785 1.23 [M+HT" 219.5259.207.103 1,
EW 189.089 7.161.093 2.
119.086 3
30 18.87 senkyunolide Q CiH,0, 279.1591 279.1602 394 [M-+H]" 261.148 8.233.154 3,
215.143 8.191.107 1.
71.049 5
31 19.17 chuanxiongdiolide R3 CysHyO,  375.196 6 375.1965 -0.26 [M—H] 235.4389.143.973 5,
78.959 4
32 19.40 senkyunolide A C,H,O, 193.1223 193.1229 3.11 [M+H]" 175.111 1.137.060 8-
93.070 5
33 19.63 ligusticumside G CiH,0, 381.1191 381.1196 131 [M—H]" 218.058 5.138.045 4,
36.700 7
34 19.64 Z-ligustilide C,H,0, 191.1067 191.1063 -2.09 [M-+H]" 173.097 6.145.102 5+
117.070 7.91.054 9.
43.017 6
35 20.07 (3'2-(3S,8R,3a'S:6'R)-4,5-  CyHy,0, 409.2373 409.2375 048 [M+HI" 369.2059.219.067 5+
dehydro-3.3a’,8.6' 177.091 6.44.995 5
-diligustilide
36 20.12 neocnidilide C,H0, 195.1380 195.1387 3.58 [M-+HI" 177.1278.149.133 1,
125.060 2.97.065 3.
79.054 9.47.012°5
37 20.25 tokinolide B CysH30, 395.2217 3952212 -1.26 [M-+H]" 191.1079.77.534 1
38 20.35 3-(3-4-B-dglucopy- CiHyOy  399.1650 399.1652 050 [M-+H]" 338.604 5.270.857 8.
ranosyloxy5--butylidene)-6- 191.106 9.85.063 1
7-hydroxy-phthalide
39 20.55 chuanxiongdiolides R4 CysH;,05  411.2177 4112173 -097  [M—HI 305.1910.189.091 8.
44998 3
40 20.57 chuanxiongdiolide R2 C,H;,05 401.2323 401.2329 149 [M-+H]" 383.2217.191.107 4+
44.730 9
41 21.09 angelicide C,H;0, 383.2217 383.2219 052 [M-+H]" 337.2176.191.108 5+
137.060 5.43.054 3
42 21.17 senkyunolide C,H;0, 383.2217 383.2219 052 [M-+H]" 237.1611.191.108 1.
85.0656
43 21.39 riligustilide CyHyO, 3812060 3812061 026 [M+H]" 3352025.191.108 8.
91.0542
44 21.40  Z-ligustilide dimmer E-232  C,H,;0O, 381.2060 3812061 026 [M-+HI]" 335.2006.237.0917.
191.1083.91.0547
45 21.46 chuanxiongins C CyHisO5 4873429 487.3419 -2.05 [M—H]" 433.2632.279.2348.
193.0526.71.0150
46 21.47 levistolide A C,,H,0, 381.2060 381.2063 0.78 [M-+H]" 280.1358.191.108 5.
85.0653
47 22.50 chuanliguspirolide C,;H3;0, 339.2319 339.2312 -2.06 [M—H]" 254.2886.163.114 1.

107.051 8
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HHL 48 1.76 succinic acid CHO, 117.0193 117.0196 256 [M—H] 73.030 0
fRE 49 3.83 phthalicacid CsHO, 143.0350 143.0351 0.69 [M—H] 81.9375
A 50 4.28 protocatechuic acid CHO, 153.0193 153.0196 196 [M—HI] 109.029 4.53.217 7
Y o51 480 palmitic acid C,Hy,0, 2572475 2572478 1.16 [M—H]  180.0660.59.0153
52 5.64 salicylic acid CHO, 137.0244 137.0241 -2.18 [M—H] 53.0359
53 570 p-hydroxybenzoic acid C,HO; 137.0244 137.0241 -2.18 [M—H] 53.0399
54 6.53 chlorogenic acid CH;0, 353.0878 353.0885 198 [M—H] 245.6027.151.056 9.
85.029 1
55 6.92 vanillic acid CHO, 167.0350 167.0352 1.19 [M—H] 123.045 8
56 7.30 caffeic acid CHO, 179.0350 179.0354 223 [M—HJ]  135.0455.75.056 1
57 10.07 sinapic acid C,H,0; 223.0612 223.0602 -448 [M—H]  125.0248.48.3772
58 10.11 ferulic acid CH,;0, 193.0506 193.0507 051 [M—H] 149.0605.178.017 7
V) 59 091 choline CsH.,NO 105.1148 1051146 -190 [M-+H] 60.001 1
W 60 1.07 adenosine CH;;N:O, 268.1040 268.1037 1.50 [M-+H]" 136.060 1.121.029 0
& 61 1.19 L-valine anhydride CHN,0, 197.1296 197.1294 -1.01 [M—H]  162.8402.95.052 3
W 62 1.62 uridine C,H;)N,O4 243.0623 243.0630 287 [M—H]  110.0255.48.650 6
63 1.68 uracil CHN,0, 113.0346 113.0350 3.53 [M-+H] 44.048 9
64 1.84 tetramethylpyrazine C¢H,,N, 135.0928 135.0925 -2.22 [M—H] 56.008 2
65 191 adenine CHN;  136.061 8 136.0615 -220 [M+H] 119.010 1
66  3.60 L-isobutyl-L-valine anhydride C,H,N,0, 213.1598 213.1592 -2.81 [M+H]  195.123 3.89.060 1
67 3.68 L-isobutyl-L-valine anhydride C,H,N,0, 213.159 8 213.1592 -2.81 [M-+H]" 185.1232.89.060 3
68 531 2'-0-methyladenosine C,H,N; 298.1510 298.1516 2.01 [M+HI 263.150 1.175.097 4.
0, 131.070 5.87.044 6.
36.109 1
69 7.15 liguadenosine A CHyN; 4041565 404.1562 -0.74 [M+H] 351.202 0.263.149 3.
O, 175.097 4.87.044 2
70 9.16 1-acetyl-carboline C:H,N,O 209.0720 209.0728 3.82 [M—H] 111.0820.43.019 1
71 20.16  1-B-acrylate-7-aldehydo-p ~ C,H,N, 293.0932 293.0934 0.68 [M-H]"  163.0412.46.101 0
-carboline O,
W 72 8.81 camphor CH, O 153.1274 153.1275 0.65 [M+H]" 93.0338.65.0384
& 73 1035 (208)-ginsenoside Rh, CyHpO, 6374321 6374323 031 [M—HI  29.640 0.439.805 4.
LYl 318.530 5.217.570 7.
44.998 0
74 10.66 campest-4-en-3-one CxHyO 3993621 3993627 1.50  [M-+HI]" 311.2051.221.137 8.
117.091 3.45.032 9
75 17.15 borneol CiHi O 1531825 153.1828 1.95 [M—HI 107.096 0.93.199 6.
79.061 0
HAl 76 4.10 apigenin CisH,Os 269.0601 269.0602 037 [M—H] 225.1238.151.054 8.
B4 117.044 8.93.892 8
&W) 77 439 aromadendrane-4p,10B-diol  C,sH,O, 269.1758 269.1753 -1.85 [M-+H]" 219.1240.177.113 3.
89.060 2
78  4.79 aromadendrane-4a, 10p-diol  C,sHO, 239.2006 2392005 -041 [M-+H]  177.1128.89.060 1
79 4.98 vanillin CHO, 151.0401 151.0405 2.64 [M—H] 151.0405.92.026 6
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L t/min EA S T Hibmez  SElms - TR RS R
o (X107
HiAb 8o 820 daidzein CsHO, 253.0506 253.0507 039 [M—HI] 207.029 5.135.046 8.
FAL 434712
&% 81 838 B-sitosterol CyHy,O 4153934 4153932 -048 [M-+HI]™ 371.228 7.221.139 3.
133.086 8.45.033 3
82 9.85 scopoletin C,H;O, 193.0495 193.0497 1.03 [M-+H] 77.039 5
83 13.32 chrysophanol CisH,,0, 253.0506 253.0503 -1.18 [M—HI] 179.072 6.109.030 0.
43.885 8
84 1532 daucosterol CyHyO, 5754463 5754467  0.69 [M—H]  413.2958.295.1918
85 1598 2-methoxy-4-(3-methoxy-1- C;H,0; 193.0870 193.087 8 414 [M—H] 108.021 8.63.090 0
propenyl)-phenol
86 18.41 (R,2E.A4E)-6-2S,5R)-5-(ethyl- C.H,,0, 253.1445 253.1442 -1.18 [M—H] 209.082 8.109.029 6.
tetrahydrofuran-2-y1)-6- 78.999 6
hydroxy-4-methylhexa-2,4-
dienoic acid
87 18.82 (1S,2R,4R,55)-14-deoxy- C;sH,,O, 233.1547 233.1552 2.14 [M—H] 127.1130.40.880 7
aspergiketone
88 19.13 coniferyl ferulate CyH,0s 357.1333 357.1335  0.56 [M-+H]" 207.1024.137.060 8
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Fig.2 Possible fragmentation pathways of senkyunolide A

HH O SR A 1224 5 50F B LU, HE W7 A 59 58
B BRI (ferulic acid) , 5 AT G (1 24 fE 445 LI 3.
33 EURELED
AN EMIERA TARRMN —HEA
BIMEY, Z EAERMINREW, BR T4 5
TN M SIP 3L % 5E 15 5] 13 /M EWT A&
Yo DMLY 60 45, ESTHRE 28T K6 il 45 21 k43 1
27 m/z 268.103 7 [M+H1", H o] §8 (1) 4 it ik 12
N ER T ibose) , JEm/z 136.060 1 [M+
H—Rib ", 23 % HE 5 B X R o 4% Kbl o #r , 45 &



F46% FE 28 2023F28 %K"‘iﬁﬁti Drug Evaluation Research

Vol. 46 No.2 February 2023 + 337 -

)
‘H m/z 178.017 7
HO ]
_~_OH
7
) H
\ HO 1
m/z 193.050 7 co, D\/
o >
|
m/z 149.060 5

E3 MZREBAATRERMBRE
Fig.3 Possible fragmentation pathways of ferulic acid
5% SRR HOHE 2 % %8 HL O IR 1 (adenosine) , 7] fig
Afpie I 4.

+H
OH _|
—|+H
HO 0
-Rib H,N N\j
—_—
HO N7\ | _N
N N
N~ | \NH
N
N \H
2 m/z 136.060 1
m/z268.103 7

E4 RRENTERMEE
Fig.4 Possible fragmentation pathways of adenosine

34 WERLEY

M SIP 3k Ko R B 4 A R G,
FEUK R 0 Loy e i, 3 vT e B 2R 12 8 - EST
R A A9 BV 2 7 RS om/z 153.182 8 [M—
H], k%14 ¥ HO, K m/z 107.096 0 [M+H—
H,0], %k % 147 F CH,», T i m/z 93.199 6 [M+
H—HO—CH,* ], %k % 1 4 ¥ CH,, ¥ & m/z
79.061 0 [M+H—H,0—CH,»—CH,]". @it Jii i
HHiE o BT KA 2 SCHR 2 RN, 2 A 5 B Bl HE
Wik &9 75 N e i (borneol) , 24 iR 12 WK 5.
35 HtbXUED

B T LA b4 Fh 3R BRI RSP LLSL 3B A STP
oS E AT B 15 P AR SRR A A, B SR A A
LN RSt N Ry

LA &) 84 915, EST A6 2N A 45 21 #E 43+
ET m/z 575.446 7 [M—H1, KAl GRS N
K14y T w R 3 (Glw , T i m/z 413.295 8
[M—H—Glul , 8%k % 1 0 7 CH,,0, & il m/z
295.191 8 [IM—H—Glu—CH,,01 . @il i it $ ¥
a3 BT B nt R B 0T, HE T AL S A 84 N EH EE I

H

£ o

m/z 107.096 0

—l'H
-\

m/z 93.199 6

m/z 153.182 8

—
gal

m/z 79.061 0
El5 RRMHTTRERBRIER
Fig.5 Possible fragmentation pathways of borneol

¥ (daucosterol) , H: 1] 58 1 24 1812 WL 6.

PLAL &4 76 5, EST A T far I 45 21 #E 73 1
BT m/z 269.060 2 [M—H 1, K] R R fRIE AN -
% %14 F CO,, JB B m/z 225123 8 [M—H—
CO,] , 5 %k % 1 4 1 CH,O, & i m/z 151.054 8
[M—H—CHOT1, 8%k % 14 F CH,0,, & K m/z
93.892 8 [M—H—C,H,0,1", 8tk % 1 47 F C,H,0,,
e m/z 117.044 8 [IM—H—C,H,0,1. Bl 5 i %
P o Aot okt B b Xt Ak B O A SR
% (apigenin) , 7] g B R IR 12 W1 7
4 iFig

SIP & H 11755 UK v 2 Wk v 24 2H B 11 52 7 1 771
H AT A SCHR AT NS 80K R Bk 2 (1) 40 2 i 4 3
AT FC , BT SIP AL 5 i 43 1) 38 Sk 9 6 A i1
B STP 1R 4 257 8 40 R B8 98 5 24 28040 Jota i il [ B
HAHEHBAHEENR =N E. Bk, 297K
F UPLC-Q-TOF-MS ) 77 V% SIP 4 B 3k AT 1E it
2 P BT B IR B SRR R A
HEBR I 1 73, HEBR 1 SIP 55 A BT & (1 K 4+
REWWN T £ BN R HER T4, i
¥ AL A VDB B 9T 45 6 DT A A S SCER 2
PEXF LG, 0T SIP A 4k 2 i AT S 8 . AL s
JELFE] 90 ™Mb By, IR R R &M 4TSV H
FLRR B EY 1A AR S 134 Vi 2Rk
EW AN UL R AR B 154

A SCHERAE TR R B, KRB BN & R —
REBEREMEAEY, BAA PR O I R 50 p
GRG0, B WL D ReB, 02 )1 s AR o7
sk 0 O SR B AT R B 2R B . AN A HLIR
AL A W G Be] B8 R 58 H A B LR I A e R A1)
FE R, I PR & TR 97 O 800/ Ko RSB . vKA



338 - H46% B2M 20236528 LRddi

Drug Evaluation Research

Vol. 46 No.2 February 2023

=

OH

(0]
HN§;&
HO

OH

m/z 575.446 7

-CgH3,0

‘H

.

-Glu

HO

m/z413.295 8
H

.

m/z295.191 8

6 WME MNEFRARRMBER

Fig. 6 Possible fragmentation pathways of daucosterol

-CSHGO/ m/z 151,054 §

m]’i‘r mﬁ’%f‘r o, (17

m/z225.123 8

m/z 93.892 8

cﬂo\* \\\QT !
OH

m/z 269.060 2

E7 FREMAIRERMBRRE

Fig. 7 Possible fragmentation pathways of apigenin

(19 3 B R 40 SR A e T G, B HIE 7t 26 B 0 i % o
i i 7 EL A PR AR DS, TR e g 3w DA o —
2910 B P T U I RS R R K 2 AL
B AR BB RS A, W EERE I
V5 LR, UK IS A JE AR IS AR, M 25 T
WORRFE BB, 1 o i B I, vk O (R )1
() B P WAL, Je AR AR, AT TR 4y R AR R R
A2 7 T8 B ARSI 75 B A ) B

AW 5T K UPLC-Q-TOF-MS £ A % STP
M4k 22 B AT 7 R AW L. Z 7 IR R =
R R Bt R SIP RS 1D E 4 4 A AR Joi 8 42 il 4

BER A RO 7R SCHE TR IS D I B 24 2500 o 2
MR R M BHE 27 . b, AT 58 B A 2 (0
I8 J5 A B e Gy A S A AT Oy At 2B 2 b 2 5
JE [ 3 i pT SR A T AT IR S 55
RBAE PAMeH N B RALEA R
SEHE
(1] b [t A8 {2 B8 5 0 4 T B A 2R R 2 . e [0 I
R RS R AR 20200 MEIR [7]. Hh O I R AF AL
2021, 19(7): 582-590.
The Writing Committee of the Report on Cardiovascular

Health and Diseases in China. Key points of Report on



F46% FE 28 2023F28 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 46 No.2 February 2023 + 339 -

(3]

(6]

(8]

[9]

Cardiovascular Health and Diseases in China 2020 [J].
Chin J Cardiovas Res, 2021, 19(7): 582-590.

e T T A TR AL 5 T e L I R I T e R
BRI AT (], E B 2546, 2021, 19(23): 83-84.

Gao Y. Application of Chinese medicine in the clinical
treatment of coronary heart disease combined with
hypertension [J]. Guide China Med, 2021, 19(23): 83-84.
B, TR BT BRI 0 & O HEIE A 2R
FC [1]. "2, 2020, 51(14): 3742-3746.

Liang Y, Ding C S. Research on rules of syndrome
differentiation and medication of coronary heart disease
based on data mining [J]. Chin Tradit Herb Drugs, 2020,
51(14): 3742-3746.

BUASA, R, EOKER, 5 TS RN IT R O R O
JIHE A R B 2 AR R Meta 73 BT [J]. oh 74 B 45
AU iR I 4% R, 2022, 20(2): 214-224.

Jia M N, Zhu M J, Wang Y X, et al. Efficacy and safety
of traditional Chinese medicine injection in the treatment
of coronary heart disease heart failure: A network Meta-
analysis [J]. Chin J Integr Med Cardio Cerebrovasc Dis,
2022, 20(2): 214-224.

FIH, MR, 20k, 45 PR T 09 2 0B AR A AT
FUHERE [1]. ThEEZ, 2019, 50(19): 4620-4627.

Wang S, Xie J, Li L, et al. Research advances on quality
markers of Chinese materia medica for prevention and
treatment of coronary heart disease [J]. Chin Tradit Herb
Drugs, 2019, 50(19): 4620-4627.

FBE, RPHRR, B R IR 3B I B VR 9T ek L T AL
() Meta 7341 [J]. ZiW0PEAR I 9T, 2021, 44(9): 1990-1997.
Meng Y, Zhao D Y, Sui Y J. Meta-analysis of Xuefu
Zhuyu Capsule in treating coronary heart disease [J].
Drug Eval Res, 2021, 44(9): 1990-1997.

B, X A4, TR L AROD Rk IT 2k e k4R
EAETT RS A Oy M (9], B S BG TT R
2011, 17(11): 265-266.

Shen J Q, Liu S D, Lei C G. Efficacy and safety of
Suxiao Jiuxin Pill in treating acute coronary syndrome
[J]. Chin J Exp Tradit Med Form, 2011, 17(11): 265-266.
WK E, TR B AR FLA T 097 L B9 1R i R
Wk [J]. RS, 2013, 28(6): 891-893.

Xie D C, Shen J P. Clinical research progress of Suxiao
Jiuxin pill in treating coronary heart disease angina [J].
China J Chin Med, 2013, 28(6): 891-893.

BRI, Tk, BR 55 . 0RO LT O LR i K BR 0o JUL A3
i F 9 A R HI LA [J]. 2y, 2021, 52(5): 1369-
1375.

Chen L, Zhang Y, Chen Y. Effect of Suxiao Jiuxin Pill on
ischemic injury-related protein expression in myocardiac

tissue of rats with myocardial ischemia [J]. Chin Tradit

[10]

[11]

[12]

[13]

[14]

[15]

[17]

[18]

Herb Drugs, 2021, 52(5): 1369-1375.

UGS, W IR, R gHs, 45 BT AR A 2 i i ke
FLPTC WLER ML AR LI 5E (7], 224, 2022, 53(15):
4719-4729.

Jia Z X, Pan M X, Liu L R, et al. Mechanism of Suxiao
Jiuxin pills against myocardial
metabolomics [J]. Chin Tradit Herb Drugs, 2022, 53(15):
4719-4729.

Lu Z Q, Zhang Y J, Zhuang P W, et al. Protective effect

of Suxiao Jiuxin pill, a traditional Chinese medicine,

ischemia based on

against acute myocardial ischemia in dogs [J]. BMC
Complementary Altern Med, 2015, 15(1): 1-10.

PRIEUR, sy R AN, RS0, &5 | 3 AR FuF F0 L
L/ V8 7 K B e 32 1P R 48 L B o L0 R 9
[7]. A 24, 2015, 37(3): 469-473.

Chen Y N, Gao J J, Zhu W Y, et al. Suxiao Jiuxin Pills
interfere MPTP and myocardial cell apoptosis in rats with
ischemia-reperfusion injury [J]. Chin Tradit Pat Med,
2015, 37(3): 469-473.

T, Dk, FHE R, S T ST G A A RGN
R B0 F B0 A R AR AT AT (D). 259 PR 40 B O
2020, 43(1): 27-31.

Wang J L, Ma J, Yin Q S, et al. In vitro evaluation of
antiarrhythmia of Suxiao Jiuxin Pill based on RTCA
Cardio system [J]. Drug Eval Res, 2020, 43(1): 27-31.

Liu J, Xiao H B. Advances in basic research on
pharmacodynamic substances of traditional Chinese
medicine based on chromatography [J]. Acta Pharm Sin,
2019, 54: 73-81.

Liu J, Wang M X, Chen L M, et al. Profiling the
constituents of Dachuanxiong Decoction by liquid
chromatography with high-resolution tandem mass
spectrometry using target and nontarget data mining [J]. J
Sep Sci, 2019, 42(13): 2202-2213.

g, VPInEe, H, & & M 7 B RUhR RO
UPLC-Q-TOF-MS 44 % ji 73 73 #r [J]. o [ o 24 2% G
2022, 47(8): 2134-2147.

Yang F Y, Xu R L, Niu W, et al. UPLC-Q-TOF-MS
analysis of chemical constituents of classical prescription
Yiguanjian standard decoction [J]. China J Chin Mater
Med, 2022, 47(8): 2134-2147.

Tao S M, Li H D, Liu J. Metabolic profiling of ligustilide
and identification of the metabolite in rat and human
hepatocytes by liquid chromatography combined with
high-resolution mass spectrometry [J]. J Sep Sci, 2020, 43
(24): 4405-4413.

Deng Y J, Gao X, Feng T T, et al. Systematically
characterized mechanism of treatment for lumbar disc

herniation based on Yaobitong capsule ingredient analysis



+ 340 -

$F46% FE 28 2023F28 "éﬁ-i‘ﬁﬁti Drug Evaluation Research

Vol. 46 No.2 February 2023

[19]

[20]

(21]

[22]

[23]

[24]

[25]

in rat plasma and its network pharmacology strategy by
UPLC-MS/MS [J]. J Ethnopharmacol, 2020, 260: 113097.
SRECAL, R AR, X RE, 55 . 5T UPLC-Q-TOF/MS
AR AL 1k 9 B T AL 4 10 DR 43 AT (3] R 2
2020, 51(12): 3139-3146.

Zhang J H, Wu W D, Liu J T, et al. Rapid analysis of
chemical constituents of Huoxue Zhitong Capsules based
on UPLC-Q-TOF/MS [J]. Chin Tradit Herb Drugs, 2020,
51(12): 3139-3146.

ROE, LT, WM, 5. & T GC-MS 1 UPLC-Q-
Exactive MS 3¢ A [ 90 7 BUKL AL 2 B 70 5F 9T (1],
%, 2022, 53(6): 1697-1708.

Liang H B, Jiang Y J, Yuan X M, et al. Chemical
constituents of Jingfang Granules based on GC-MS and
UPLC-Q Exactive MS [J]. Chin Tradit Herb Drugs, 2022,
53(6): 1697-1708.

X, 5K B, 54k, % . UHPLC-Q-TOF-MS 43 #1414
TEYR 5 2 5 b br 7 00 v 3 38 0 AR AL (1]
rhE 252244 35, 2022, 57(8): 613-622.

Liu M L, Zhang A, Feng W, et al. Comparation and
analysis of three kinds of components in Angelicae
Sinensis Radix pieces and Danggui Jianzhong Decoction
by UHPLC-Q-TOF-MS [J]. Chin Pharm J, 2022, 57(8):
613-622.

AN, AR DL, BRFIE, 5 . 55T HPLC-Q-TOF-MS Al
HPLC-DAD ] 4 Bk 55 32 %36 vk il 23 0 #r [, vh &
74,2016, 47(20): 3578-3585.

Lai L C,Lin Y Y, Chen F L, et al. Analysis of main active
components in Desmodii Stymciflii Herba by HPLC-
QTOF-MS and HPLC-DAD [J]. Chin Tradit Herb Drugs,
2016, 47(20): 3578-3585.

Xu G H, Ye X Q, Chen J C, et al. Effect of heat treatment
on the phenolic compounds and antioxidant capacity of
citrus peel extract [J]. J Agric Food Chem, 2007, 55(2):
330-335.

BERZE, IR OCIR, XV, 4 . 35T HPLC-QQQ/MS f e
WEIRFE 19 PR A oy & & — Bk 7 A (7. Bl
25235, 2019, 44(5): 948-953.
Wei Z Y, Xu W J, Liu J,

quantification

et al. Simultancous

and consistency analysis of 19
representative components in Longshengzhi Capsules by
HPLC-QQQ/MS [J]. China J Chin Mater Med, 2019, 44
(5): 948-953.

R, AW, F0EY, 55 . 2T UPLC-Q-TOF/MS %
B I8 b 2 4 3 T 4 8 [T, 2, 2020, 51(12):
3147-3156.

Pan H C, Qin W H, Li X M, et al. Analysis of chemical
constituents in Eupatorium lindleyanum by UPLC-Q-

TOF/MS [J]. Chin Tradit Herb Drugs, 2020, 51(12):

[26]

[27]

(28]

[29]

[30]

[33]

3147-3156.

MG, B, £ 3K, 55 . T UPLC-QTOF-MS/MS Al
TCMIP v2.0 H iR I B A B v b X BT B br 4 (7],
[ 52065 727 % 5, 2022, 28(12): 174-182.

Deng X F, Chen H, Wang S, et al. Analysis of Q-markers
of Arisaema cum bile acting on stroke based on UPLC-
QTOF-MS/MS and TCMIP v2.0 [J]. Chin J Exp Tradit
Med Form, 2022, 28(12): 174-182.

SR8, FEA, BOCWE, 55 . B BOMAA KA T RARA BHE R
7 GC-MS 23 #r [J]. A B A IR 25 R, 2018, 25(6):
819-822, 830.

Zhang Y Y, Zhuang Y, Wei W F, et al. Analysis on
volatile oil composition in pine needle of Pinus
tabuliformis var. mukdensis and Pinus sylvestnis var.
mongolica by GC-MS [J]. Chin J Tradit Med Sci
Technol, 2018, 25(6): 819-822, 830.

VEan¥s, W by, A, 5 A T IKEN 5
b #E B AL 2 53 (1) UPLC-Q-TOF-MS 43 1 [J]. H
thiz 2k 7, 2020, 45(23): 5614-5630.

Xu R L, Fan J T, Dong H M, et al. UPLC-Q-TOF-MS
analysis on chemical constituents of classical prescription
Huangqi Guizhi Wuwu Tang standard decoction [J].
China J Chin Mater Med, 2020, 45(23): 5614-5630.
R, A — W, I JK Bk, % . A T UHPLC-LTQ-
Orbitrap MS" F % T 5~ 15 32 1) A~ [5) Bk Jd #4857 46 27 1 7y
R8T [J]. TR 257, 2022, 20(3): 482-493.
Zhao Y Y, Ren Y R, Liu Z W, et al
compositions
sonchifolia (Bunge) Hance alcohol extract by UHPLC-
LTQ-Orbitrap MS" [J]. Central South Pharm, 2022, 20(3):
482-493.

BB, SCE A IR AR, 45 UPLC-ESI-MS & 73 #T 4
HIE R R [0]. K 2, 2021, 43(11): 2957-
2964.

Hu X L, Wen D J, Tu X, et al. Analysis of main
components in Penyanqing Suppository by UPLC-ESI-
MS [J]. Chin Tradit Pat Med, 2021, 43(11): 2957-2964.
Zhang J Y, Zhang Q, Li N, et al. Diagnostic fragment-ion-

Chemical

in different elution parts of Ixeris

based and extension strategy coupled to DFIs intensity
analysis for identification of chlorogenic acids isomers in
Flos lonicerae Japonicae by HPLC-ESI-MS®™ [J].
Talanta, 2013, 104: 1-9.

Lin G, Chan S S K, Chung H S, et al. Chemistry and
biological activities of naturally occurring phthalides [J].
Stud Nat Prod Chem, 2005, 32: 611-669.

ki, 7, RES, & 015 250G SR
W WG AL 21 6 B0 JUL R AL 1) 3% 2006 R F T (9] TP B2,
2013, 44(14): 1944-1950.

Zhang J, Yang Y F, Wu C Z, et al. Spectrum-activity



F46% FE 28 2023F28 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 46 No.2 February 2023 © 341 -

[34]

[35]

[36]

relationship of Angelicae Sinensis radix-Chuanxiong
Rhizoma supercritical fluid extraction with Carthami
Flos against myocardial ischemia [J]. Chin Tradit Herb
Drugs, 2013, 44(14): 1944-1950.

Hou Y Z, Yang J, Zhao G R, et al. Ferulic acid inhibits
vascular smooth muscle cell proliferation induced by
angiotensin II [J]. Eur J Pharmacol, 2004, 499(1/2):
85-90.

RRBH B, XIBert, B, 55 . vk e R E M=+t
2 T Noteh 15 5348 B8 6T 2R B o R 1L 7 08 72 45 4
BERARZE ORI ERT [J]. 5524, 2020, 51(23): 5990-5997.
Ouyang B, Liu X D, Yang X Q, et al. Neuroprotective
effect of borneol combined with astragaloside IV and
Panax notoginseng saponins 1in cerebral ischemia
reperfusion injury rat model through Notch signaling
pathway [J]. Chin Tradit Herb Drugs, 2020, 51(23): 5990-
5997.

BRI, TSI, BEALHE, 45 . 07 PR i AL ok 3 )
73 12 RS B A7 i R AT AR A 1) 52 ) (0. b [ S22
ki, 2016, 22(12): 98-101.

[37]

[39]

Liang S T, Xing D D, Liang H P, et al. Effects of

borneolum syntheticum on intestinal absorption of
salvianolic acids in Compound Danfen Dropping Pills
[J]. Chin J Exp Tradit Med Form, 2016, 22(12): 98-101.
ESRCNIEIS W N L E VS I 1 O EZ A (S
HLEIBTFE [J]. 2557 244), 2022, 57(3): 700-706.

Wang J, Yan M L, Zhang M, et al. Study on the
action" of borneol in

mechanism of "guiding

Suxiaojiuxin pills [J]. Acta Pharm Sin, 2022, 57(3):
700-706.

Zhang J, Liu S L, Wang H, et al. The effects of borneol
on the pharmacokinetics and brain distribution of
tanshinone IIA, salvianolic acid B and ginsenoside Rg, in
Fufang Danshen preparation in rats [J]. Chin J Nat Med,
2021, 19(2): 153-160.

B AR RS IHTR LG NE L Ky (7] b
[, 2006, 25(9): 575-576.

Li P. Suxiao Jiuxin pill and its new pairs—Chuanxiong
and borneolum syntheticum [J]. Beijing J Tradit Chin

Med, 2006, 25(9): 575-576.
[FriEmiE Z#747]



