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Chemical constituent analysis of Gegen Qinlian Decoction based on
UPLC-LTQ-Orbitrap-MS

WANG Ting-ting, AN Rui, LIANG Kun, JI Wan-li, XU Yan-wen, LU Jie, YOU Li-sha, WANG Xin-hong
Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China

Abstract: Objective Identification of chemical constituents from Gengen Qinlian Decoction by UPLC-LTQ-Orbitrap-MS. Methods
The analysis was performed on Dikma Endeavorsil Cig (100 mm x 2.1 mm, 1.8 pm) with mobile phase of 0.1% formic acid water
solution (A)-acetonitrile (B) for gradient elution at a flow rate of 0.3 mL/min. The UPLC-LTQ-Orbitrap-MS was equipped with an
Electrospray ionization ion probe and MS' and MS? data of samples were collected in positive and negative ion mode, respectively.
Results A total of 67 constituents were identified from Gegen Qinlian Decoction by reference substance identification, software
prediction analysis and related literature reports, including 36 flavonoids, 12 alkaloids, four triterpenoids and triterpenoid saponins, and
15 other ingredients. Conclusion In this study, UPLC-LTQ-Orbitrap-MS was used to systematically elucidate the chemical
constituents of Gegen Qinlian Decoction, and the fragmentation characteristics of its main chemical constituents were preliminarily
explained and summarized, which provided a reference for the quality control and mechanism research of Gegen Qinlian Decoction.

Key words: Gegen Qinlian Decoction; UPLC-LTQ-Orbitrap-MS; chemical constituents; fragment ions; flavonoids; alkaloids; triterpenoids

BIREEG B T2 BOEMSH T 4 1R
AR, BRI 2, GRS
B THEEM TR, ImR Lz a7 2k
kB KA, TR, RIEIRTESE, TR
BECY, Sl R R AN RS SR
Ve RSB EGR, B AT RIS, s
WEEMRARAN G RGP G R 5 H R A K e
PIRISRI, BARBS IR IR T S A 1 I R
B, (HEXNHLARY)FEEMEERZ RGNEKIH

Wi EER: 2019-10-11

HEEWE: REHRHAEATII R E AR5 S (19ZR1451900)

Fio B TTH 2 2R R 7T — B TR 25840
W, TR 7 rh 234740 5 At 9 2 AN
A & B 7R A R R Y B BT, TR
TR AR R B R, NN RS
T 4 5t SR — w8 (R MEE o o v RO B il - P 1
BF-# L I U B2 A s 2 B )5 (UPLC-LTQ-
Orbitrap-MS ) &3 T LTQ (K £ 4% i itk o it

Orbitrap 2 HERE I — Rtk A mR
BRORE S e 3 R SRR A AR R ot 20 S AR A, B

TEEBN: FEE (1994—), L, BiEBiRE, Bz,
*BIEEE % # L BIEER, WHRITIAZYA T SN EFETT . Tel: (021)51322183  E-mail: anruimw@]126.com



22

Chinese Traditional and Herbal Drugs 3 51 % 25 6 ] 202043 A

* 1499 -

T FH T = 0] B 8 TP 24 53 28 A R E MR E SO b
HEVRIE

WA YUCR S UPLC-LTQ-Orbitrap-MS A
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PRI e 4 € J70,  FREE G0 HEE EERE 20 A A 5%
SCHRARIE , PRI T S8 RFNS,  FEREE By gk
TP ANE. SR KINEREE D FER R N
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1.1 EERH

Ultimate 3000 # /& 2 W AH & 3 L 5
LTQ-Orbitrap i (X (EE Thermo AW, MA
Xcalibur 2.1 TAEuh (3£[E Thermo-fisher A F]);
Milli-Q #B4l/KHL (Millipore A ); XS105 et
K- Gt Metler Toledo /A 7] ); Mass Frontier 7.0
IR AT (36 Thermo A ],
1.2 KI5

HPLC % & i - HPLC % W E# ( Dikma
Technologies Inc.); AR i EE (HALERHRA
7]); HPLC W (32 Thermo-fisher A ] ); &
RS 190225), 3% (b5 190222), 3% it
5 190124) R HE (465 190307) ¥ H L
WP RAT], FRZM L BRI BR
MEFEHMEE, 2N NEHENYEE
Pueraria lobata (Willd. ) Ohwi [ T14R, JEEEHE
W %S Scutellaria baicalensis Georgi ) T/5HE, &
HEHMEY) % Coptis chinensis Franch [f] T AR 2 DA
N GRHEY H % Glycyrrhiza uralensis Fisch. [1]FJ5
RARZE . XTS5 Bl AR R A

Al, JAEEE HPLC Rl =98%, iRz (it
5 TIOMTF11461). KEH (#t'5 Y18I8H40159).
HEEH (IS5 Z1018X39611) . FHiEH (L5
PO5SM9F55053). K/NEERH, (#L5 W06M8Z30708)+
oM B (fit5 Z11M8S35794) . /NEERR (it 5
Y18N8S48598) . RN LIT (k5 Z12J7X15968),
SHEAL (LS ROTD8F50056). HEZK (b5
720J8X40265). B E1F (fit'5 P16S8F44143). X
F% T (fit'S PO9JSF28328374). #A &R (5
C20M8Y31962). HEER (#t5 P11A9F58301). WX
WA E (IS CI9A8Q34235). RH®EXR (k5
C03A8Q41092). T E4t& AT Y29D6Y17716)-
2 7k
2.1 BREZEFFUZERSBIBENE

MR ITRANE N R, RS H
A MRS, AT AE R R AL G b 2 e
TCMSP®! ( traditional Chinese medicine systems
pharmacology database and analysis platform ) .
TCMDatabase@Taiwan"'” &% TCMID ( traditional
Chinese medicine integrative database ! V451 £ 4H 5%
PG S Al b, S5 E A CEkiE, M
BB A SR P
2.2 BiREZE AN AR GRS &
22,1 HESIERIGEIE T EL ) AR - T
TR HE (5030302 HEZEMhEE, hns
HEZRMK, BEHRSERT 20 min, AXZ5FLAT 30 min,
JEIE; PN 8 fFEARIEK, AR 30 min, JEE, &
I 2 IRBIEI, WA AR Y T IR AR 258 1 g/mL K
BV, BUKRI 2 mL £ 10 mL &, HTKE
BEER . TR, BENMRK, W EFRT 0.22 pm 1)
TALUERE, VR A IR H .
222 FMEAERIEES BOSIR R ER R, NEE
W FE4GE A, BHEER, HEE. HER. 3R
VT, mEEMMESHIEE, MERE, BT
10 mL &, INHEVEWIT e B 225, %5,
VERIRE X IRV 1, DO IR RNBE
B DOES R, FHER. RHEHEE. AR, &
HEAE AR, WEE, BT 10mL &,
AT E R B ZIE, 5, 1ERNIRE XTI M
W2, BEFERTH 0.22 pum MIFFLIERRIES, 2 MRA
Xof R AR S AT
23 BIERREEH
23.1 @4 Dikma Endeavorsil Cjg (100 mmX
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2.1 mm, 1.8 um), VNN 0.1%F KK (A -&
% (B), PABUE 0.3 mL/min, BEREYEME: 0~0.5
min, 5% B; 0.5~1.5 min, 5%~10% B; 1.5~3 min,
10%~14% B; 3~4.5 min, 14% B; 4.5~8 min,
14%~16.5% B; 8~10 min, 16.5%~18.5% B; 10~
13 min, 18.5%~24% B; 13~15.5 min, 24%~50% B;
15.5~17.5 min, 50%~100% B; 17.5~20 min, 100%
B; 20~22.5 min, 100%~5% B; 22.5~24 min, 5% B.
232 B CRTHEBIZEE T (ESD, IE.
U T B IEE R, B HE 3.21kV, &
MERE 350 °C, B FUEIREZ N 300 C, AR
T 35 arb, FHENVSAERUAE 15 arb. HEM—ZT
WRH FT i, 2982 R 4 60 000, KAk
YOl m/z 50~1 000, — 2R A AR E 41 i =X
(Data dependent scan, DDS), 43##% R 24 15 000,
Al 42 figp 25 U7 XOW R4 75 5 2 Ccollision induced
dissociation, CID), it &5 BHAT IS 20 7 &+
=B

3 RS9
3.1 BREZEAMERSBIEENDE
I 3 KAk A2 R B A 2R % N AR SCHR R
, FEREEAME R 457 MEAEY), LRI ED
FE, BFFLEHIECLTR 71 ARG AT
TrEkMAEMAENA, HPER 53 4~ 15
126 /™ B 50 A~ HEE 228 /N,
3.2 BiflEnEE

fE R A 5T RE S5, B UPLC-LTQ-
Orbitrap-MS i & #R A5 157 4 5 o AT € 14 4
M, BARZZEZIIE, A RS TR E
Bl 1. AbEmsEeE bl 2 e (1D fRPEHEC
Xof Lt DR B I TR AN AR EE XS s (2) R R
BIRZTE m BE B AR S, AR RE B AR 7 T
FIF Xcalibur 2.1 TAES TR FAYI T RERI T
R RAATRERI > T2 GRETEE £1.0X107).
J5i 456 Mass frontier 7.0 BAFFTA < SCHRHRIE H
SMTHE ARG G I REIE . B IR EZ T
HEEH 67 MELEY, BFE 36 NMEEZRAT 12
ANEPIIZE . 4 A =R K = AR 15
HAt sy 4550 WE 1.
33 BEUEVNSITEE
331 HERMAY) EERIEDR SRS ED
HiRFEEN—RUEY, AWl T UPLC-LTQ-
Orbitrap 73 FF RIS 3L 2558 7 36 MEHRIL & .

Fo(mé
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12-13 B

14 49

1 BRZEZH UPLC-LTQ-Orbitrap-MS BIF EF1&
X A) MAEFERX B) 2ETFRE

Fig. 1 Total ion chromatogras of UPLC-LTQ-Orbitrap-MS
of Gegen Qinlian Decoction in positive mode (A) and

negative mode (B)

12 SREFETFHEAT, HrTETERN m2
417.12 [M+H]", 7508 TR NG E] m/z 415.10
[M—H] , FA#A Xcalibur 2.1 2387 Hoo K4 T
HeEFHATREM 21 XN CoHp00, H 5K HE G B4R
KRB EE 8 (B 2) P, #%EHnE
WRE. BWMEFEEEFHERT, 2501k%E 1 47
H,0. 2 751 H,0 BN &+ m/z 399 [M+H—
H,0]". m/z 381.1 [M+H—H,0Xx2]", Fit—£HF
%-CH,O, 53] m/z 351.09 [M+H—H,0X2—
CH,O]", FHAIAEMIZHmE LA 3.

15 SUELEIE . G B FAIAR S NI miz 43518
417.12 [M+H]'\ 415.10 [M—H], JCEA M ]
AER) T30 Cy Ha0Oo, 55X I8 N K 7 1) R B B
AN AR Y, W 15 Sk N KEH
FIEE AT, KEFEKR 10 TR AR,
H i miz 255.06 [M+H—Glucose] A &1, H
S ST E NS

HEEBTFHRT, 47 SEERE T m/2
285.07 [M+H]", fEFHERXT, S FETIERN
283.06 [M —H] , XMWl G 5 ¥ XA
CigH 1,050 1EE TR NIRRT B T8 m/z 270.05
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Table 1 Analysis of chemical constituents in Gegen Qilian Decoction
R S S e i “HHABT sty i
(X107)  (mfz) (miz)

1 086 CpHpOy  —1333 36510543 365.104 10 [M+Na]~  185.04 [M+Na—Fructose] TR i

2 093 CHNO, —4128 159.05126 159.050 61 [M+H]" REF B

3 261 CyHiOy 1592 315.07105 315.07156[M—H]"  109.03 [M—H—CO,—Glucose], 108.02 3-Hi:-4-REXEMEMT ik
M—H—-CH;,07]

4 357 C HpN,0, -2.848 205.09715 205.09657 [M+H]"  188.07 [M+H—NH;]" B8R i

5 371 CiHisOy 0.854 353.08670 353.08701[M—H] 19106 [M—H—CH0,], 179.04 [M—H— 45 Hik
CHgOs] , 161.02 [M—H—CH;o0s—H,0]

6 384 CyHyOis —1377 59516574 59516437 [M+H]"  577.16 [M+H—H,0]", 433.11 [M+H— HE 24 I HE
Glucose]”

7 448 CyuHuOp 0323 623.16066 623.16046 [M—H] 41507 [M—H—CH,0,]" KA HE

8 455 CuHuOp 0979 43115478 43115521 [M—H]  191.06 [M—H—C,,HyOs], 179.06 M—H— darendoside A EES
CoH;605]

9 459 Cp,H,04 2442 285.06049 285.061 19[M—H]"  153.02 [M—H—CsH;0,] SRR HH HE

10 501 CyHyOy  —1.622 565.15518 565.15356 [M+H]"  433.11 [M+H—CsH0,]", 415.10 M+ E LT HE
H—CsH,05]"

11 521 CyuHyuNO, -2.673 342.16998 342.169 07 M]" 297.11 [M—GHN]", 265.09 [M—CHN— A58 Hik
CH,0H]"

12 545 CyHyO,  -2250 417.11801 417.11707[M+H]"  39.11 [M+H—H,0]", 38110 [M+H— BRZE B
H,0X2]", 35109 M+H—H0X2—
CH0]"

13 548 CyHpOp  0.057 47518100 47518103 [M—H]  439.00 M—H—H,0X2],415.10 [M—H— darendroside B HE
GHO,J, 37900 M —H — GHO, —
H,0X2]

14 588 CyuHpOp 4301 447.12857 44712660 [M+H]"  429.12 [M+H—H,0]', 411.11 [M+H— 3-FEEERZX B
H,0X2]",393.10 M+H—H,0X3]

15 694 CyHyOp  -2.562 417.11801 417.11694[M+H]"  255.06 [M+H—Glucose]” KE#H B

16 795 C,H;;NO; -2.162 208.09681 208.09637 [M+H]" 16509 [M+H—CHN], 150.07 [M+H— FEFAEHB HiE
C3H0]"

17 826 C,HpO, 3693 207.06518 207.06595[M—H]  192.04 [M—H—CH;], 148.05 [M—H— RRX-34-"HELNER %
C0,—CH;]"

18 832 CiHO;  -2.109 303.04992 303.04929 [M+H]"  257.04 [M+H—CH,0,]", 229.05 [M+ HiE% e
H—C,H,05]"

19 854  CyHy0s 0457 36116456 361.16473 [M—H]”  346.14 M—H—CHyJ, 33115 [M—H— JFH R MFGRE i
CHO[

20 866 CpHNO, -2.249 322.10738 322.106 66 [M]" 294.10 [M—C,H,]" INEELT T, #ik

21 870 CyuHuOp 2718 46114422 461.14297[M+H]" 35800 [M+H—C.H;0;]",299.00 [M+H— 8-HEM TN B
Glucose]

22 892 CpHNO;  —2.602 192.06551 192.06502[M+H]™  149.06 [M+H—CHNOJ", 133.06 [M+H— W40k 5% 1B Wik
C,H;NOT"

23 912 CiHpO,  -2.588 257.08083 257.080 17[M+H]™  239.07 [M+H—H,0]", 137.02 [M+H— HEZ HE

CyH;0]"
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fme MM SEE N .
#5 gmn TR By “HWAET HaEY KR
(X107)  (mfz) (miz)

24 916  CuHNOs -2.156 35211794 352.117 19[M+H]"  337.09 [M+H—CH,]", 308.09 [M+H— 8-0-/5thil Hik
CHO]"

25 918 CyHpOp 2841 44111560 441.11435[M+Na]"  321.04 [M+Na—C,H;0,4] HEA HE

2 979 CyHyOp 0905 52120173 52120221 [M—H]  329.14 [M—H—C;H,0¢] (+)-lariciresinol gluciside i

27 1078 CysHyOs 5799 405.16965 405.17200[M+H]" 37700 [M+H—CH,]", 359.00 [M+H— BHRELE BiR
C3H10]+

28 1111 CuHNO, -3325 320.09173 320.090 67 [M]" 29210 [M—CO]",290.08 M—CH,0]" i’ Hik

29 1148  CyHpNO, -2.468 338.13868 338.13785[M] 323.12 [M—CH;]", 294.11 [M—CH;— 3EMPi ol ik
H—CO]"

30 1149  CyHiNO, —1.947 336.12303 336.12238 [M]" 32000 [M—H—CH,] ", 308.13 M—C,H,]” /N i

31 1187 CyHyO;;  -2517 563.17591 563.17450 [M+H]™  431.13 [M+H—furanose]”, 413.12 [M+ #H#TF HE
H—furanose—H,0]"

32 1188  CyHyNO, -2.734 338.13868 338.13776 [M] 323.12 [M—CH,]", 294.11 [M—CH,—H— Ziihs’ Hik
coy’

33 1396 CyHiNO, —7.124 336.12303 336.120 64 [M]" 321.10 [M—CHy]", 32009 [M—CH,—H]", /Nt Hik
292.10 [M—CH;—HCO]"

34 1413 CyHuyNO, 5835 352.15433 352.15228 [M] 337.13 [M—CH;]", 336.12 [M—CH;—H]", E5%iT" Hik
308.13 [M—CH,—HCO]"

35 1437 CpHi 05  —2460 347.076 14 347.07529 [M+H]" 33205 [M+H—CH,]", 314.04 [M+H— 572,5-M#HE86-—HE #H%
H,0—CH,]" H

36 1501  CyHpOy  —2.741 419.13366 419.13251 [M+H]"  257.08 [M+H-Glucose]” FHEL HE

37 1511 CpHpOy  -2.734 43113365 43113248 [M+H]"  269.08 [M+H—Glucose]’ TR B

38 1520 CpsHiOp  —2.648 255.06518 255.06451 [M+H]™  237.05 [M+H—H,0]", 227.07 [M+H— K&K B
C0]", 199.08 [M+H—COX2]'

39 1527 CisHiOs  —2.398 27106009 271.05945[M+H]" 25305 [M+H—H,0]',243.05 [M+H—CO]" 7,8 4"--=F 374 B

40 1533 CyHi0p  —4491 447.09218 447.090 18 [M+H]"  271.06 [M+H—Glucuronide acid]’ HEH GRS

41 1534 CisHs0s 2899 269.04444 269.043 67 [M+H]™  241.05 [M+H—COJ" H BT B

42 1575 CyHyO;s  -1.147 65122834 65122760 [M—H]  487.16 M—H—CgH,,0s], 475.18 M—H— &## GRS
C]ngOg]i, 457.17 [M_H_C10H1004]7

43 1579 CisHpOs  -3.039 27307575 273.07492 [M+H]"  131.05 [M+H—CHO,]’ ik HE

44 1584  CuHyOp  —3.714  449.10783 449.106 10 [M+H]"  273.08 [M+H—Glucuronide acid]” CEEEH HE

45 1586 CiHp0,  —3.544  289.070 66 289.069 64 [M+H]"  271.06 [M+H—H,0]" 70 HE

46 1618  CH0s  —0.875 299.05501 299.054 14 [M+H]"  271.06[M+H—CO]" HHER HE

47 1637 CHp0s 2806 285.07575 285.07495 [M+H]"™  270.05 [M+H—CH,]", 267.08 [M+H— 3-FEEKETHT iR
H,0]",257.04 M+H—CO]"

48 1641 CHp0  -3.005 301.07066 301.06976 [M+H]"  286.05 [M+H—CH;]", 283.06 [M+H— #ESE HE
H,0]', 245.08 [M+H—COX2]"

49 1649  CuHyO, 2099 461.10783 461.10687 [M+H]"  285.08 [M+H—Glucuronide acid]” WESH HE

50 1660 CpH,Of  —4204 31508631 315.08499 [M+H]" 30006 [M+H—CH;]", 285.04 [M+H— X I HE
CH,0]"

51 1692 CyHuO,  —2464 46933123 46933008 [M+H]™ 45132 [M+H—H,0]", 43331 [M+H— SHERE LRk HE

H,0X2]",423.32 [M+H—CH,0,]"
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% HERH SEE N .
5 /mn TR By “HWAET waEm KR
(X107)  (mfz) (miz)
52 1728 CpiHOs 2287 271.06009 271.05948 [M+H]™  253.05 [M+H—H,0], 243.05 [M+H— HEZ HE
col’
531735 CupHgO;; 0985 839.40597 839.405 15 [M+H]™ 64536 [M+H—H,0—Glucuronide acid]”, HH&E1F G2 HE
487.34 [M+H—Glucuronide acidX2]",
469.33 [M+H—Glucuronide acidX2—
H,0]"
54 1749 CiHp0,  -2138 269.08083 269.08026 [M+H]"  254.06 [M+H—CH,]", 241.05 [M+H— FHifEE B
C0]", 237.05 [M+H—CH,0]", 213.09
[M+H—C0X2]
55 1753 CyHuO,  —1766 47134688 47134512 [M+H]" 42534 [M+H—H,0—CO]", 40733 [M+ HE X HE
H—H,0X2—C0]", 317.12 [M+H—
C<)HI402]+
56 1756 CuHgO  —2.286 82341106 823.409 18 [M+H]™  647.38 [M + H — Glucuronide acid] =, H¥f* HE
471.35 [M+H—Glucuronide acidX2]",
453.33 [M+H—Glucuronide acidX2—
Hy0]"
57 1784 CiHiO;  —2432 34509687 345.096 04 [M+H]™ 33007 [M+H—CH;]", 31505 [M+H— #HEEK] HE
CH,0]", 312.06 [M+H—CH;—H,0]"
58 1793 CiHp0s  —1.824 28507575 285.07523 [M+H]"  270.05 [M+H—CH3]" WESE A
59 1796 CpH;Oy  —2490 375.10744 37510651 [M+H]™  360.08 [M+H—CH;]", 345.08 [M+H— #%EH#E I HE
CH,0]", 342.07 [M+H—CH;—H,0]’,
327.05 [M+H—H,0—CH,0]'
60 18.03 CipH;NOs  —2.608  358.068 59 358.067 66 [M+Na]”  302.07 [M4+Na—CO—CyH,]" 8-S B T, Wik
61 1810 CiHi0s  —3.205 287.09140 287.09048 [M+H]" 27110 [M+H—0]", 183.03 [M+H— —&ATEHKZEA HE
CHy]*
62 1813 CiHp0s  —1.929 28507575 285.07520[M+H]"  270.05 [M+H—CH;]’ TEHKEA HE
63 1834 CyH;0s  —1.005 367.11761 367.11661 [M+H]"  339.12 [M+H—CO]", 311.05 [M+H— HHE HE
C,H]", 283.06 [M+H—C:H;0]'
64 1840 CyHpOy  —4.005 437.19586 437.19186[M+H] 407.19 [M+H—CH,0] kanzonols K Je 3 Rk HE
65 1877 CypHyOs  —1.130 371.18530 371.18417[M+H]" 31512 [M+H—CH;]", 303.12 [M+H— glyasperins D HE
CsH]', 235.13 [M+H—CgH0,]"
66 1881  CysHyO4 0.680 41914891 419.14920[M—H]"  391.16 [M—H—CO]" HET H LR HE
67 1882 CyHyOs  —1385 423.18021 423.178 83 [M+H]"  367.12 [M+H—C,Hs]" glyasperins A H

A A O IR AT R A

“This compound was identified using reference standards
[M+H—CHs]". 267.08 [M+H—H,0] . 257.04 [M+
H—COJ". WRIEHR RS & Scktoa™, whe
47 SR 3-HE IR E T,

40 SUEFEIE R FALUT, AT RE> T 5 1

& m/z 447.09 [M+H]" FIIN%KIE 469.07 [M+Na]',
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Fig. 2 MS comparison analysis of peak 12 with reference H—CO ><2]+, HE 48 B S 1.
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Fig. 5 Fragmentation process deduction of columbamine
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Fig. 6 Fragmentation process deduction of glycyrrhizic acid
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