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Study on chemical constituents of Shensong Yangxin Capsule based on
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Abstract: Objective To investigate the chemical composition of Shensong Yangxin Capsule, a novel ultra high performance liquid
chromatography-quadrupole/orbitrap high resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS) was employed to establish a
method that could identify the ingredients systematically and rapidly. Methods The information of accurate mass and multistage
fragment ions was obtained by the novel UHPLC-Q-Orbitrap technology. Chemical constituents were characterized by comparing the
relative retention time and the mass data of the reference substance, meanwhile consulting the reference literature or the Mass Bank,
Chemical Book network database. Results A total of 54 compounds were finally identified in this research, including the phenolic
acids, flavones, terpenoids, anthraquinones, alkaloids and others. Conclusion A method was established in this study to identify
various chemical constituents of Shensong Yangxin Capsule systematically, rapidly and accurately. The identified chemical
components mostly cover the main constituents of each medicinal material in the formula. Our work will lay a scientific foundation
for the bioactive components screening, quality control improvement and further clinical application of this herbal formulation.
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TAERE T 320 C; IEB T BEE ALK 3.50
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Fig. 1 Total ion chromatography of Shensong Yangxin Capsule



¢ %% Chinese Traditional and Herbal Drugs 38 50 3% %8 24 # 2019 12 A * 5933 «

NS

t/min

A-IEE TR B-7 T

A-positive ion mode B-negative ion mode

2 REMBREBETFRE

Fig. 2 Total ion chromatography of mixed standard references
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Table 1 Chemical composition identified in Shensong Yangxin Capsule

il kW WE

5 4 aFA B g/min ) w0 WHET (mf2) HE
I B CH, 0N p 138 11808625 11808585  -3431 72.08 M+H—CH,0,)" hs
2 ERETR CHO; no 226 16901424 169.01392  -1.932  125.02[M—H—CO,]" 6,85
3 BE CoH,05 n 346 197.04554 19704515 2013 179.03 [M—H-H,0], 135.05[M—H—-H,0—CO,] , 123.05[M—
H—H,0—2C0]"
4 FABEW CHONa no 348 219.02749 219.02705  -2.105 205.01 [M—H—CH,]" d
5 FLER CHO, no 402 15301933 153.01907  -1.712  109.03 [M—H—CO,]" ¢,d,g
6 FILKE CHO, n 636 137.02441 137.02412 <2170 93.03[M—H—CO,J h,d
1T LEE C1sH1404 no 728 28007176 289.07141 1216 221.08 [M—H—C30,]", 175.08 [M—H—C30,—CH,0,], 121.03 ¢

[M—H—C;0,—C0,—C,H]"
8 AREWEP  [CuHWNOJT  p 732 34216998 34216904 2761 29711 [MHH—CHN], 282.09 [M+H—CH,N—CH;]", 26509 h
[M+H—CH:N—CH;—OH]", 237.09 [M+H—C,H:N—CH;—OH—
€01, 222.07 [M+H—C,H;N—CH,—OH—CO—CH;]", 205.06
[M+H-C,HN—CH,0—C0O~CH;—OH]
9 GEE Cy¢His0o n 750 353.08780 353.08725 1573 191.06 [M—H—CeHOs] g h

10 o CoHg04 n 796 179.03498 179.03474  -1352 13505 [M—H—CO,]" g d

1 DEH Cy7H01 p 874 41304181 41314008  -4207 395.13 [M+Na—H,0]", 251.09 [M+Na—CeHy0s]", 219.06 M+ s
Na—CgH,(05—CH,0]", 185.04 [M+Na—C,H;s05]

2 %EE CyHyNO, p o 874 34216998 34216867  -3.842 297.11 [MAH—CHN]', 28209 [M+H—CH.N—CH;]", 26509  h
[M+H—C,H:N—CH;—OH]", 237.09 [M+H—CHN—CH,—OH—
€01, 222.07 M+H—CH,N—CH,—OH—CO—CHj]", 205.06 [M+
H—C,H;N—CH,0—CO—CH;—0H]

13 At CyHy0y p 950  503.05238 50315063 3484 34110 M+Na—CHi0s]", 219.06 [M+Na—CeH;0s—CHi0,]", ¢
185.04 [M+Na—Cy7H;50]
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B2 Z%  ATA B o i%}fff)ﬁ *(rf/“)g (X‘ﬁf,ﬁ) BEBT (nt) 1R

14 B Ci4Hs05 no 987 30099899 30099863 -1.197  273.01 [M—H—COJ, 245.01 [M—H—2CO[, 201.02 [M—H—2C0— ¢
CO,J', 157.03 [M—H—2C0—2C0,]"

15 AT CyHy0y4 no 991 609.14610 609.14557 0883 — dw

16 S4H  CyHyOp no 1000 463.08819 463.08771  -1.056 30003 [M—H—CgH,,0s], 271.02 [M—H—CgH,,0s—CHOT, W
255.03 [M—H—C¢H,,0s—CHO—O0]

17 AHRET O p 1043 50315238 50315210  -0.562  341.10 [M+Na—CgHy(0s]", 219.06 [M+Na—CH,i0s—CH0)] ", ¢
185.04 [M+Na—Cy3H,504]

18 KEEW  CyHyO no 1097 447.09328 447.09277  -L151 28403 [M—H—C¢H, 05, 255.03 [M—H—CeH,,05—CHOJ, 227.03 g
[M —H — C¢H;;0s — CHO — COJ, 15100 M —H— CHy,05—
CeHs0], 12103 [M—H—CgH;;0s—CHy0,], 107.01 [M—H—
CeH1105—CoHs0,]

19 JHBD!Y  CyHOy no 1097 41708271 41708194 -1870  373.09 [M—H—COy,, 197.05 [M—H—CH;0s], 175.04 [M—H~— d
€O, = CoH05]

20 HRE/EN [CoHNOJT  p o 1136 33813868 33813712 4627 32211 [M—CH,]’, 308.09 [M—CH,-CH,]", 294.11 [M—CH,—CO]", h

By 279.09 [M—CH,—CO—CHj] ", 265.07 [M—CH,-CO-CH;-CH;]”

2 MEROM CyHNO, p 1141 33612303 33612183  -3584 32110 [M—CHy]", 320.09 [M—CH,]", 306.08 [M—CH,—CH,]", h
292.10 [M—CH,—CHO]", 278.08 [M—CH,—CH,—C0]", 262.09
[M—CH,—CHO—CH,0]"

0 HEE CioHNO, p 1147 32009173 32009048 -3919 29210 [M—COJ’, 262.09 [M—CO—CH,0]", 204.08 [M—CH,0— h
C0—CH,0—C0]"

B REER g0 no 1152 35907724 35907657  -1868  197.05 [M—H—CeHOs], 179.03 [M—H—CyH,0s—H,0], 161.02 d
[M—H—C,H,0,—H,0—H,0]”

AU BB/ W [CoHNOJT  p o 1154 33813868 33813708 4745 322.11 [M—CH,]’, 308.09 [M—CH,—CH,]', 294.11 [M—CH,—CO]’, h

B 279.09 [M—CH,—CO—CHj]", 265.07 [M—CH,—CO—CH;—CH,]"

35 ABEf Ry CoHlnOy p1223 82348142 82347821 <3908 64342 [M+Na—CHyp0q]", 203.05 [M+Na—CyHgOg] r

26 B CyHpNO, p 1233 3515433 35215292 -4017 3373 [M—CHy], 336.12 [M—CH,]", 322.11 [M—CH;—CH;]", h
308.13 [M—CH,0]", 294.11 [M—CH,—CH;—CO[", 278.08 [M—
C,H,0 — CH; — CHy[, 264.10 [M — CH, — CH; — CO — CH,0]",
250.09 [M—C,H,0—CH;—CH;—C0]"

ey CioHi0; no 1240 193.05063 193.05023  -2.083 17803 [M—H—CHyJ, 14906 M—H—CO;[, 13404 M—H—CH,—CO,| h

8 EEEI 0, no 1252 M507763 44507727 0819 269.05 [M—H—CgHOf, 223.04 [M—H—CgH0,—CO—H,0], ¢ d
197.06 [M—H—CH;04—CO—CO;], 169.07 [M—H—CeH;05—
€0—C0,—COJ"

29 FIBRA CyHnOy no 1263 49311402 49311325  -1562  295.06 [M — H — salviaoicaid], 185.02 [M — H — salviaoicaid — d
CeH0s], 109.03 [M—H—salviaoicaid—CyyHeOs]

30 FMRCAY Oy no 1263 49109837 49109799  -0.774  311.06 [M—H—CoHs0,], 293.05 [M—H—CyHs0,—H,0], 249.06 d
[M—H—CsHs0,—H,0—C0,], 135.05 [M—H—CyHs0,—H,0—
C0,~CgH,0]

31 BBBMB CyHyOy no 1286 71714610 717.14490  -1.684  519.09 [M—H—CyHyOs], 339.05 [M—H—CyHy0s— CHO4, d
321,04 [M—H—2C5H405], 295.06 [M—H—CoH1005—CyoHOq] ,
293.05 [M—H—2C4H;0s — COT, 277.05 [M—H — CyHq05 —
CyH0; — €O, — H,07, 185.02 [M — H — 2CoH 405 — CiH,04],
109.03 [M—H—2CyH;(0s—C1oH, 0]

N ORBEE OO p 1300 28705501 28705399 3569 153.02 [M+H—CgH0,]', 135.04 M+H—CH,0," g

3 HEE CisHig0; no 1306 30103537 30103485 -1747 17900 [M—H—CH0,], 151.00 [M—H—C;H0,—COJ, 10701 M— j,d
H—CH0,—C0—CO0,]

M RRE Cy5Hy0;s N 1422 269.04554 269.04520 -1289 22506 [M—H—CO,J, 151.00 [M—H—CgHO[, 117.03 [M—H— ¢
CH0,], 107.01 [M—H—CgH0—CO,]

35 AR CisHi05 p 1449 28705501 28705420 -2.838  183.03 [M+H—CHO]", 165.02 [M+H-CH0y", 153.02 M+ ¢
H—CsH0]", 137.02 [M+H—CgH,04] ", 121.02 [M+H—C3H,04],
105.03 [M+H—CgHc05]

36 FHAZEY  CHL0, no 1459 29905611 299.05588  -0.774  284.03 [M—H—CH;], 256.04 [M—H—CH,—COJ, 151.00 M—H— ¢

Colls0,]
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gE1
R BT T R N 6 BHIF (n) i
37 FhE E CpyHy04 no 1477 31307176 31307126 -1602  269.08 [M—H—CO,]" d
38 R CieHp0;s no 1510 283.06119 28306061 2073 177.02 [M—H—CHO[, 161.02 [M—H—C;H,0,]", 151.00 [M—H— ¢
CoH,07, 133.03 [M—H—CH;—C;H;0;]”
39 EEL Ci5Hig0s no 1531 269.04554 26904529  —0954 25103 [M—H—HOJ, 241.05 [M—H—COJ, 22304 M—H-CO— ¢
H,0T, 197.06 M—H—CO—CO;[, 169.07 [M—H—C0—C0,~CO] ,
40 ABEERS  CeHOs  p 1615 96953933 969.53955 0220  789.47 [M+Na—CeHy,0f]', 365.10 [M+Na—CeH;,0—CyoHyO]', 1
203.05 [M+Na—CyHy0,]
44 fBEAY KOs no 1680 31109249 311.09247  -0.086 29607 [M—H—CHy[, 267.10 [M—H—CO,J, 223.11 [M—H—C0,— d
Oy, 207.08 [M—H—C0,—C0,—CH,]J , 195.12 [M—H—C0,~
C0,—COJ"
9 FEREEY O HL0s no 1749 283.06119 283.06085 -1225  268.04 [M—H—CH;], 240.04 [M—H—CH,—COJ, 107.01 [M—H— ¢
CioHs05]
5 IRTER G0 P 1827 43322207 43322083 2885 41521 [MAH—H,O]', 40019 [M+H—H,0—CH;]", 38419 [M+H— w
H,0—CH0]", 369.17 M+H—H,0—CH0—CH;] , 353.17 [M+H—
H,0—CH;0—CH;0], 346.14 [M+H—H,0—C;H,J", 33112 [M+
H—H,0—CsHy—CH;]"
4 SETREID CHRO;s no 1923 283.06119 283.06085 -1225  117.03 [M-H—CgH 041, 105.03 [M—H—CoH 0, t
ikt
45 KEX Ci5Hig0s no 2001 269.04554 26904535 0731 241.05[M—H—COJ, 225.06 [M—H—CO,]” h
46 ZEABET CHLO; p 2018 27910157 27910077 2869  149.02 [M+H—C;oHyg d
41 JiBEVT CioHy04 p 2100 31515908 31515829 2525 297.15 M+H—H,0], 215.11 [M+H~H,0—CsH0] ", 201.09 M+ d
H—H,0—CsHO—CH,]", 183.08 [M+H—H,0—CsH0—CH,~H,0]
48 fiskEAEY  CH,0, p 2151 269.01722 26911646  -2.827 25111 [MAH-H,0]", 233.10 M+H-H,0-H,0]", 223.11 [M+H— d
H,0—COJ", 205.10 [M+H—H,0—CO—H,0]", 205.10 [M+H—
H,0—H,0—C0]", 190.08 [M+H—H,0—H,0—CO—CH;]"
49 FIBET CigHin0; P 2027 27708592 27708524 -2457 24909 [MHH—COJ, 22110 [M+H-2CO]’, 193.10 M+H-3CO], d
178.08 M+H—3C0O—CH;]"
50 BfSE CigHy0s p 2233 297.14852 29714786 2225 28213 [M+H—CH;]", 279.14 [M+H—H,0]", 268.11 [M+H— d
CoHs], 253.09 [M+H—C,Hs—CH;] ", 251.14 [M+H—H,0—C0]’,
237.09 [ (M+H—-H,0—C;H]", 227.07 [M+H—CsH,g]
IS A S Cy3Hys05 p 2292 40119586 40119485 2530 38617 [M+H—CHy", 37008 [M+H—CH,—CO]", 359.15 M+H— w
CHy]", 345.13 [MHH-C,H]", 301.11 [M+H—-CHL0]', 286.08
[M+H—CH,,0—CH,]", 270.09 [M+H—C{H,0—CH;0]", 254.09
[M+H—C,Hy—CsH,05]", 181.09 [M+H—C,Hg—CoH05)"
5 BHRFRE CuHu0q P 2420 41722716 41722617 <2385 40220 [MFH—CH;)", 38621 [M+H—CH,0]", 34715 [MF+H— w
CsHyl', 316.13 (M+H—CsHyp—CH;0] ", 30111 [M+H—CsHjp—
CH;0—CH]", 285.11 [M+H—CsH;,—CH;0—CH;0]", 270.09 [M+
H—CsHjy—CHO—CH;0—CHy] ", 242.09 [M+H—CHy—CH;0—
CH0—CH,—COJ", 227.07 [M+H—CsH,,—CH,0—CH;0—CH;—
CO—CH;)"
55 fizEn, CioH;50; p 2452 20513287 29513223 2172 27712 M+H-H,0]", 249.13 [M+H-H,0—CO]’, 235.08 [M+H~ g,d
H,0—CHq], 221.13 [ [M+H—H,0—C0—C0]", 207.08 [M+H—
H,0—CO—CH]"
s BRESSE  CHO, p 2590 31L12778 31112680 3168  293.12 [M+H—H,0]", 267.14 [M+H—C0,]", 255.10 [M+H— d
1,1 CH,0]", 252.11 [M+H—C0,—CHy]", 237.09 [M+H—C0,—CH;—
CH;]", 223.08 [M-+H—C0,—CH,—CH,—CH]", 197.06 [M+H—
CH,0—C3H,0])'
GRS A dSTE g B hEE RFE wlLIRT cAZ sER eh¥d pEETHER o-fE TR
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Macrocarpii  t-Eupolyphaga Seu Steleophaga  p-positive ion mode n-negative ion mode

w-Radix Kadsurae Longipedunculatae r1-Radix Ginseng s-Fructus



* 5936

¢ %% Chinese Traditional and Herbal Drugs 2§ 50 % 25 24 3§ 2019 £ 12 A

3.1 EER

T3 B8 A S ) 2 R A R A ) — S S B IR AR AR
PV, Tz T A Y R SR R
DL [M—H] B T TR AEAE, SRehif T
S [IM—H—H0] Bl [M—H—CO,] %
KRIOBER ST U amaElh ke rme, %
PR TR E K [M—H—gallicacid]” A& T
PR IR B B85 A B 5 ) A 55 i R B
5y e AR WMMER 1) 2k [M—H —caffeoyl]” FBiHE
T Fy B 7120 ASHIE St NS b 97 O i B P 56 5 H I
My IR A I 15 B, EEAFESHHER B FHH
R AL FIZRER. WIHERR . RIEEHIR. BE TR, R
ILEER. FH3 % ISR, FHE C. %R D.
FHR By SRR, JFLAEE . BAERR .

DAFHIRER B N, iZA6 & TE AR S A PR

OH
OH
OH o
L9 )
& [0}
(6)
- =0
OH 1 0 a
. e o
OH o o
OH OH OH OH
m/z 519.09
-CoH,¢O5 <
(6]
— =
0 a 3

H OH
m/z 321.04

m/z 717.15

IR 12.86 min, FE VA HE S A 0O B B 1)y
12.88 min, ZMAYIENE PR NRE H, B3]
miz 717.144 90 WI#ES FES ¥ [M—H], H&
Xcalibar FAAEFTRERI T KA CieH30016, BLAFS

EREREE FERMN AR BT EEEES w2
519.09 [M—H—CsH;¢0s] ", 339.05 [M—H—CoH;o0s—
CoHs04], 321.04 [M — H — CoH,05 — CoH 40s],
295.06 [M—H—CoH,¢0s—C;oHgO4] ", 293.05 [M—
H — CoH,00s — CoH ;405 — COJ", 277.05 [M—H—
CoH,00s — CoHgO4—CO,—H,0] ", 185.02 [M—H—
CoH,¢05 — CoH,¢0s — C;H405]", 109.02 [M—H—
CoH ;05— CoH 005 — C1oH404] , M H RIS 12
FFE IR AL SRR AR, I 5 X B RT B,
RATE RN EY AR B, HiERM RS
L 3.

OH m/z277.05
m/z 185.02

0 N T
> )on ;

OH OH

OH miz 109.03

m/z 293.05

3 FHEER B BIRIE R

Fig. 3 MS fragmentation pathways of salvianolic acid B

32 EEE#E

R — B 2- TR R REAZ 45 4
WA, BLZHE 2 NZRR (A R B 3 JEid =
BB AF LR M ) C-C3-Cg FEABR AL EE N, 122K
WEWT AT AR, 280446 T 0Ty
FARETHEY . BRI, PN E 25 5 )
TERE A T W A= EG B CO. CO,.
CoH,0. HyO FE P73 11 F 0k e RDA 2 (B 4)
DU B SE I 242 R AR B hA TR O B L
SEH 14 FEEERRAEDD, AR (DL
2. MR, S2mkTr. FE. FHAR. KB

OH O1,3B

4 HREXULSYHEZRBAR
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Fig. 5 MS fragmentation pathways of apigenin
TREFIN A1 12.23 min, 2R X i o i) O B I ()
91225 min, JRIEREEATE] m/z 823.478 21 ISy
TETIE [M+Na]", & Xcalibar BAEE G HEM
Ha5 0N CoHnOy, “HEAETER LA
m/z 643.42 [M+Na—C6H1206]+, 203.05 [M+Na—
C6H1206_C3OH4802]+’ F S5 X AT EE X, Bk
W EMANS B Re, HIUE ARSI
K 6.

m/z 365.10

m/z 789.47

ASEH R BIRIERBEEZ
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Fig. 7 MS fragmentation pathways of cryptotanshinone
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Fig. 8 MS fragmentation pathways of berberine
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