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Main chemical constituents of Shengui Capsules based on UHPLC-Q-Orbitrap
HRMS

LI Ning
Department of Pharmacy, Affiliated Cancer Hospital of Zhengzhou University, Henan Cancer Hospital, Zhengzhou 450008, China

Abstract: Objective In order to study the chemical profile of Shengui Capsules, a novel ultra high performance liquid
chromatography-quadrupole/orbitrap high resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS) was applied to establish a
method to recognize and classify the ingredients accurately and rapidly. Methods ACQUITY UPLC® BEH C, chromatographic
column (100 mm X 2.1 mm, 1.7 pm) was employed and the separation was performed with the mobile phase consisting of
acetonitrile-0.1% formic acid aqueous solution. The information of accurate mass and multistage fragment ions were obtained by the
novel “monitored simultaneously for positive and negative ions, Full MS scan and automatic trigger secondary mass spectrometry”
mode of Q-Orbitrap MS technology. Then, the complex chemical constituents would be identified by comparing the relative retention
time and the mass data of the reference substance, and consulting the reference literature or Mass Bank, Chemical Book network
database at the same time. Results Forty chemical components were finally identified in this study, including the 16 tritepene
saponins, 6 organic acids, 13 lactones, and 5 other classes. Conclusion The method established in this study could be used to
rapidly, accurately, and systematically identify the main chemical constituents of Shengui Capsules. Moreover, this study will lay a
scientific preliminary foundation for the further pharmacodynamic material basis, quality control improvement and the rational
clinical use.
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UHPLC-Q-Orbitrap ¥ i Bk | %24t : Ultimate
3000 5 my ORAH o AL B DU TR FE SR . H Bk
FEAS . TR AL AALEA (32 Dionex A F));
Q Exactive M & 4> #F i (€ Thermo
FisherScientific A7 ); ACQUITY UPLC® BEH Cig
(100 mmX2.1 mm, 1.7 pm) B a4 (3£ E Waters
AF]); MDS-6G A 218 BB RN RS (-
T R B A BR A 7] ); New Classic MS
B+F5 45 2 — 5 M RF (it Mettler Toledo LA
FRAFD.
1.2 K5

TR AN Z B Re (b5 MUST-17020715)+
AZ B Rg, (L5 MUST-17021414). NS B
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MUST-17031604 ) . J& JL % R (flt 5 MUST-
16032112). Ji JLZ&EE (#t5 MUST-15091608)+ 1]
B (IS MUST-15091605) ¥ )11= N fiE 1 (itS
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16060801+ FiIZLFR 4. BE (Hit5 MUST-15103105)+
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2.1 BIERRIEEH

211 Bk BN Waters ACQUITY
UPLC"® BEH Cg il F (50 mm X 2.1 mm, 1.7 pm);
PAZJERIREIA A, 0.1%F BRKIEWCNTREN B,
FEEEVERE: 0~1.0 min, 5% A; 1.0~3.0 min, 5%~
30% A; 3.0~15.0 min, 30%~40% A; 15.0~25.0
min, 40%~50% A; 25.0~32.0 min, 50%~65% A;
32.0~42.0 min, 65%~100% A; 42.0~47.0 min,
100% A; AR E A 0.2 mL/min; #FEE 5 pL; #
W40 C,

2.1.2 SR UHPLC-Q Exactive 351X
(Thermo Fisher A&, JEE): B-F X H HESI J&
(heated ESD), 4 B/ SR 85 A& 4 B IR B 43 51l 300
CTHIZ20 C, HHBAERMEN 10 pl/min; 1EE
TR BIZE R 3.50 kv, BSEBRE 40
uL/min; &AL W% Mk 2.80 kV, A
Uit 38 pL/min. ASLIFAHE T FOR A IE 58 1A
I3 Full MS/dd-MS* 85 5, HPadE 1 k%
(J33E%8 70 000 FWHM) 443350 1 RERE 1
) O EE R 17 500 FWHM) 204 2 AN A,
A HC R TR BB N 2, REREAEREEE A 20, 50,
100 eV, TG m/z 80~1 200,

22 ARRHIE

221 FERERPIHIE  ISHREE 3 b, %%,
WHNEWL 1.0 g, WEWE, BT HE4RY,
K2 BT I Z B 50 mL, 25 2E 30 FK 2 i,
TR AL (ThZE 600 W) 17 min, #2154 0.22 um
TFLUEESE L, B 1S RE S VAW

222 XPHEAVEIOH] A HUE TR 2T 1.0 mg,
KRR EIE T 10 mL 2R, ISl B EE R R
EZE, AR 0.1 mg/mL (18— R Ak 4%
W AR A ROE R, TRA SIS
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Fig. 1 Total ion chromatogram of Shengui Capsules
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Table 1 Chemical composition identified in Shengui Capsules
HE RAWER  ATRA imin moGRN) (R (z’f,ﬁ) i BABT i Gl
I RLER® CHO, 239 15301819 15301933  -7463  fi  109.03[M—H—CO,J,91.02[M—H—CO,—H,0] b
2 RKmR CHO; 350 13903870 13903897 -1946 I 111.04 [M+H—COJ", 93.03 [M+H-CO—H,0]", 65.04 [M+H— b
C0—H,0—C0]"
3 GERT CiHig0y 385 353.08786 353.08780 0155  §i  191.06 [M—H—CoH05]", 173.04 M—H—CeH,0;—H,0], 161.02 [M— ¢
H=CHp,04J, 135.04 M—H—CHyi04], 109.03 [M—H—CH,0,—CHy|
4 FHHR CHiO; 451 15103896 15104006  -7.332 £ 13602 [M—H—CHy[, 123.04[M—H—COJ, 10802 [M—H—CO—CH;] ¢
5 fEm" CHO; 468 193.04987 19305063  -3.948  fi 178,03 [M—H—CH;J, 149.06 [M—H—CO,], 134.04 M—H—CO,— ¢
CHJ, 121.03 [M—H—CO,—C,H,]"
6 WNENEEHT  CoHO, 471 22309698 223.09758 <2699 i 179.11 [M—H—CO,[, 161.10 [M—H—CO,~H,0], 12103 [M—H— ¢
CO,—CyHy]
7 ENEARIY CLHG0, 501 2712711 2712778 2974 E 209.12 MAH-H,0]", 19111 (M+H-H,0-H,0], 163.11 MHH-H,0— ¢
H,0—CO[", 153,05 [M+H—H,0—CHy]", 14510 [M+H-H,0—H,0—
CO—H,0]"
8 VENEMEEK  CpHOy 503 20911661 209.011722 2921 IE 1911 [M+H-H,0]", 163.11 [M+H-H,0—CO]", 153.05 M+H-CH{", ¢
145.10 [M+H—H,0—CO—H,0] , 95.05 [M+H—H,0—CO—CsHy] ",
77.04 [M+H—H;0—C0—CsHs—H,0]”
9 ABEH R CiHyOis 510 94553772 94554283 -5413  fi 799.48 [M—H—CgHo0,], 78349 [M—H—CH,0s], 637.44 [M—H— 2
CeH1004—CgHygOs] , 475.38 [M—H—CeH1904 = CeH1005— CgHyoOs]
161.05 [M—H—CypHpn0y]"
0N 3 B H CHgOy 511 62143365 62143609  -3935 I 44137 [MFH—CgH,04", 423.36 M+HH—CeH,0,—H,01", 40535 M+ a
Rky/Rh,”! H—CeH,0g—H;0—H,0]", 313.25 [M+H—CeH ,0,—H,0— CgH,*
11 PEIENEEFY  CoHLO, 541 20710097 20700157 -2901  E  189.09 [M+H—H,0]", 179.11 [M+H—CO]", 161.10 [M+H-CO— ¢
H,0]", 123.04 M+H-CO—C,Hy]"
12 ENERER CpHi0s 541 22511134 22511213 =353  IE 20710 [M+H-H,0]", 189.09 [M+H-H,0—H,0]", 179.11 [M+H— ¢
H,0—C0]"
13 REUE CHO, 548 14704362 14704405 -2965 £ 11905 [M+H—CO]", 103,05 [M+H—CO,", 91.05 [M+H-CO—CO]", b
77.04 [M+H-C0,~CH,]"
14 FEE CHO, 551 14704364 14704405 2829 I 119.05[M+H—COJ", 103,05 [M+H—C0,]", 91.05 [M+H—CO—CO, b
77.04 M+H—C0,—C,Hy]"
15 WHR" CHO, 637 14905934 14905970 2456 I 131.05 M+H-H,0]", 103.05 [M+H—-H,0—CO]', 77.04 [M+H— b
H,0—CO—CH,]"
16 Rtk GHO 706 13306444 13306479 -2641 L 11505 M+H-H,0]", 10507 [M+H—CO]", 103.05 [M+H—-CH,0]", b
91.05 [M+H—CO—CH,]", 79.05 [M+H—CO—C,H,]", 77.04 M+
H—CH,0—C,H,]"
17 HHE GHO 709 13306444 13306479 -2641 £ 115.05[M+H-H,0], 105.07 [M+H—CO]", 103.05 [M+H-CH,0]", b
91.05 [M+H—CO—CH,]", 79.05 [M+H—CO—C,H,]", 77.04 M+
H—CH,0—CH,]*
18 ABEHRg®  CoHpOy 727 79948151 79948492  -4278  f1i 63743 [M—H—CgHyOs], 47538 M—H—CeHyi0s—CHii05], 39129 a
[M—H—CgH00s—C4Hiy05—CeHy], 161.04 [M—H—CyeHepO,]
19 ABRHRFMN  CHpO; 784 76947064 76947436 4841 fi 63743 M—H—CsH;0,], 47538 [M—H—CsH0,—CoHi0s], 39129 a
[M = H — CsHy04 — CeHygOs — CeHil , 161.05 [M —H— CsHs0, —
CyoHsp04] , 131.03 [M—H—C3¢Hg:05]
20 SHRERM CuHp 0 784 76947064 76947436 4481 i 63743 M—H—CHO4, 475.38 [M—H—CsHyO,—CeHiOs], 39129 a

[M —H- C5H804 - C(,H1005 - C(,Hll]i, 161.05 [M -H- C5H804 -
C30H5204]7
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A ABEHERG  CqHpOy 818 110759216 1107.59566 -3.162 Fi  945.54 [M—H—CgHygOs], 783.50 [M—H—CeHyy0s—CeHypOs] , 62147 M— a
H—CeHig0s—CgHig05—CoH10s], 45939 [M—H—CyH;(05—CoHy0s—
CeHy0s = CgHy0s], 37529 M — H = CHyg0s — CeHiyg0s — CoHyg05 —
C6H1005_C6H12]7
2 \BETF, ColnOp 847 78348627 78349001 -4780 i 63743 [M—H—CH,,0,], 475.38 [M—H—CeH;(0,—CHiOs], 39129 [M— a
H—CgH1y04—CeH100s—CeHya", 161.04 [M—H—C3gH, 05
0 209.11664 209.11722 -2778 £ 1911 [M+H=H,0]", 163.11 [M+H—H,0—CO]", 149.06 [M+H-H,0— ¢
CH]", 135.04 M+H—-H,0—C,Hy] ", 91.05 [M+H—H,0—C,H;—C0,]"
U NBEHRL® CoHuOp 885 107758154 107758509 3301 fi 94555 M—H—CsHy0,] , 78349 M—H—CsH0,—CHy 0], 621.44 M~ 2
H—CsHg0;— CgHiy05 = CHigOs], 45939 [M—H—CsHg0,— CeHiq05—
CeH1g05—CgHigOs] , 131.03 [M—H—CygHyOy5]
25 ABEHRGT CoHyOn 889 107758154 107758509 4456 i 945.55 [M—H—CiH;0,], 91553 [M—H—CgH,0], 78349 M—H— a
CsHy04=CoHyg0s] , 131.03 [M—H—CysHgyOy]
5 76749091 76749400 4031 IE 60544 [MAH—CeHy05]", 44339 [MAH—CgH,00s—CHig0s], 425.38 M+ a
H—CeH,(0s—CeHyo0s—H,0]", 40737 [M+H—CHyy05—CHyi0s—H,0—
H,0]",297.26 [M+H—CeH05—CgH;40s—H,0—H,0—CgHy, ]
2 PIRBRE" CoHi0; 903 22108128 22108193 -2.950 i 177.09 [M—H—CO,], 149.10 [M—H—C0,—COJ, 13404 [M—H—C0,— ¢
GH,T, 12103 [M—H—C0,—C,Hy], 93.03 [M—H—C0,—C4H;—CO]”
0 95548926 95549080 -1.615 i 79344 [M—H—CgH,i0s]", 61337 M—H—CyH,0s—CeH,0q], 58740 [M— a
H—CgHiy05—CoHy004], 569.38 [M—H—C¢H;405—CgH1,0,—COy”
29 ABEHR CoHuOp 968 107758057 107758509 —4201 fi 94555 M—H—CsHO,], 915.53 [M—H—CH 05, 78349 M—H— a
CsH304—CeHyg0s] , 131.03 [M—H—CyHyy015]
30 ABRHRMLRK, CyHeO; 1158 60543890 60544118 -3767 IE 44137 [MAH—CgH,,0¢]", 42538 M+H—CH,0]", 40737 M+H— a
CeHp0s—H,0]", 331.26 [M+H—C(Hp,05—CsHyy]
31 ABEHRg CoHyOp 1161 76749078 76749400 -4201 IE 60544 [M+H—CoHy0s]", 443,39 [M+H—CoHi05s—CoHi 0], 425.38 M+ a
H—CgH05—CeHii0s—H,0]", 407.37 [M+H—CeHi05—CeH;0s—H,0—
H,0]",297.26 [M+H—CgH; (05— CgH;(0s—H,0—H,0—CgH4]
3 WENEABAY  CpH0, 1301 19302190 19312230 -2.104 IE 17511 [MAH-HO], 147.12 [M+H-H,0—CO]", 137.06 M+H-CHy]", ¢
91.05 [M+H—H,0—CO—CHj]"
33 B R CoHig0y 1694 19513736 19513795 -3.056 IF 177.13 M+H-H,0]", 149.13 [M+H-H,0—CO]", 12506 M+H—CsH ¢
M ZEANE" CoHyO, 1714 19110617 19110665 -2.544 IE  173.10[M+H—H,0]", 163.11 [M+H—CO]", 145.10 [M+H—H,0—CO]", ¢
135.04 [M+H—C,Hg] ", 91.05 [M+H—C,Hg—C0,]”
35 ABEHRG  CoHpO; 2094 78348615 78349001 —4.934 fi 62144 [M—H—CeHygOs], 45939 [M—H—CHyi05—CyHigOs] , 375.29 [M— 2
H—=C4Hyg05—CeHyy0s—CeHy], 161.04 [M—H—CygHg, Og]
36 ABEHRg CoHpOp; 2154 78348682 78349001 4078 fi 62144 [M—H—CgHy0s], 459.39 [M—H—CyH,(0s—CeHigOs, 37529 [M— a
H—CgH;y05—CeH1g05—CeHi] , 161.04 [M—H—CygHgy O]
37 FNEARC CpHp0; 2937 205.08528 20508592 -3.125 IE 14902 [M+H—CHyl', 121.03 [M+H—CH;—CO]', 93.03 (M+H-CH— ¢
€0—CoJ
38 FENEARB CoHipOy 2940 20508527 20508592 =373 IE 14902 [M+H—CHyJ", 12103 [M+H—CH,—COJ", 93.03 [M+H-CHy— ¢
C0—C0J"
39 BHHABEAY  CuHx0, 3056 38120471 38120603 -3478 IE 19111 [M+H—Cp,Hy,0,]", 173.10 [M+H—CyH,,0,—H,0]", 149.06 M+ ¢
H—CppHy,0,—C3Hy] ", 135.04 [M+H—Cy,H,,0,—CHg]
40 TR CisHpO, 3730 28124667  281.24750 2975 I 26324 [M+H-H,0]", 24523 [M+H-H,0—H,0], 161.13 [M+H-H,0— agc
H,0—CgHyy]

3 ENEAEGT  CHWO, 8.

>

26 ABET Rg CyHy0p, 8.

o

28 ABEH R CysHyOy9 9.

RS a-405; b-kERG oI

R-reference substance; a-Ginseng Radix et Rhizoma Rubra; b-Cinnamomi Ramulus; c-Chuanxiong Rhizoma
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B I W 2R T B A 25 R AR A . ARSI NS R
RS E NS B ERIEMILE 16 #, F
EHAFHEANSEE Rby. AZREH Re. AZREH
Rks/Rhy. NS 21 Rgw AZEH F3/Fs. = L2
H Ry AZ B H Fou AZEH Rbyy AS 2 H Rbs.
ANZRBE Rgsw AZEH Row ASEH Rew A
B Rhy/Rkow AZ BT Rgew ASZEH Rgsw A
Z B H Rgso

UANZ B Rb, W ARG, 2SR
R R IS TR 8.29 min, FEVR AR IE AR Y

PREGES A 8.18 min, — 255 BB HAE 7%
OH

HO
HO,,
HO
HO. 0. 0
HO™ OH
OH

-CgH 1 nO:"

HOTILM
HO,
_%Cfo o OH

miz 621.47

-CgH 1005

miz 459,39

CoHya

TR N, AR m/z 1 107.60 HIHES T
BEFUE [M—H] , £ Xcalibar ZAFHL& f5 HED H 45
TN CsyHopOns5 ZMEMIHI — R BT 5 5+
B miz 945.54 [M—H—CgH,0s] « 783.50 [M—H—
CsH1005s —CeH19Os] ~ 621.47 [M—H — CgH ;05—
CsH1005s — CeH19Os] ~ 459.39 [M—H — C4H ;05—
CeH1005 — CeH1o05 — CeHyoOs] « 37529 [M—H—
CsH 1905 —CsH 905 —CcH ;005 —CcH;100s —CeHy2] »
FFERBE R GRS, i PO IR ) R
BB X i B TE R, m&HEZaYA
NS Rby, HPUERMEE WA 3.

HOm. »OH
HO
% 0 0 OH
. H
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Fig.3 MS fragmetation pathways of ginsenoside Rb,
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£ Xcalibar HAFUA AT RENI 5 T 3H CiHisOos 1%
WEYE EReRLEE MR R S TEE R
H m/z 191.06 [M—H—caffeoyl] « m/z 173.04 [M—
H—caffeoyl —H,0] .« 161.02 [M—H—C;H,04] -
135.04 [M —H — CgH;(O7] 1 109.03 [M —H —
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Fig. 4 MS fragmetation pathways of chlorogenic acid
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Fig. 5 MS fragmetation pathways of levistilide A
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