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Identifications of components of Tianqi Jiangtang Capsules by UPLC-LTQ
Orbitrap HRMS

HE Chen-jie, PENG Feng, LIU Tong, PENG Jing-bo
Department of Clinical Pharmacology, Xiangya Hospital, Central South University, Changsha 410008, China

Abstract: Objective To analysis and identify the components of Tianqi Jiangtang Tables. Methods The components of Tianqi
Jiangtang Capsules were separated on Waters ACQUITY UPLC® BEH C18 column (100 mm % 2.1 mm, 1.7 pm). The mobile phase
consisted of ammonium formate (A) and methol (B) using a gradient elution (buffer pH = 3.5). The mass spectrometer was operated in
both positive and negative mode, and the main chromatographic peaks were detected by UPLC-LTQ/Orbitrap/MS/MS. Compounds
were identified on the basis of their accurate molecular weight and MS" fragment data, or by comparing the relative retention time and
the mass spectrometric data of the standard substance and consulting the reference literature. Results A total of 17 compounds were
identified, including 9 alkaloids, 3 glycosides, 3 organic acids, and 2 flavonoids. Conclusion The results of components identification
can provide the evidence for pharmacological studies, quality control, and clinical application of Tianqi Jiangtang Capsules.
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Fig. 1 UPLC-LTQ Orbitrap MS base peak ion
chromatogram (BPC) in positive ion (A) and negative ion (B)

mode of Tianqi Jiangtang Capsules extracts
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% 1 UPLC-LTQ-Orbitrap-MS/MS 3 R EMEBERE P U ER S HIEENT (EBFEN)
Table 1 Identification of chemical constituents from Tianqi Jiangtang Capsules in positive ESI
, RE o s . 5%
&5 fp/min miz . ZHFE (mlz) ZRRE (m)2) Vi KIE ST -
(X10°) SR
1 990 3421794 M+H]" -548 297.0931,265.0460  265.0426 CyHyNO,  ARELLH 5
2 1350 3221076 [M+H]”  -2.67 322.0694,307.0429,  307.063 0, 279.053 0, 251.043 1, 320.044 0, C,,HsNO,  /MEEZTHR 6
294.044 2 92.053 3
301412 3241235[M+H]T 060 324.0749,308.0486,  309.073 8,294.034 9, 280.052 1 CiHigNO,  EWFENEER 5
280.0127
4 1448 3200916 [M+H]" 0.3  320.0866,292.0757,  320.0818,292.0337,262.0878,234.0495 CpH,NO, ¥R 7
264.139 6
51492 3361230[M+H]” 007 321.0916,308.1401  320.0818,292.075 1,308.1139,292.075 1  CyH;sNO,  F/NEER] 8
6 1548 338.1386[M+H]" 008 323.0807 323.074 6, 322070 9, 320079 3, 307.062 3, CyHyNO,  ZiIRHH 6
294.087 95,279.037 4
71625 336.1230[M+H]” 0.4  320.0880,292.0528  321.099 6,292.058 0, 318.071 0 CyoHigNO,  /NEETH, 5
8 1664 3501542[M4H]" 027 337.1474,308.1460  336.1290,320.048 9, 308.135 3,292.0533  C, HpNO, [EGE 6
9 1805 350.1395[M+H]” 094 335.0703,306.0722  334.1447,320.1555,60.279 3 CyHyNO,  13-FENEER 9
10 2047 2850765 [M+H" 060 285.0336,270.0256,  269.0459,253.0526,213.9937,136.9419  C,H,05  BEFREE 10
253.013 6,224.993 3,
136.949 5
112224 269.081 6[M+H]" 092 268.9848,254.0242,  237.0435,226.1146,136.0149,118.0987  C,H,,0, Wi & 11-12
213.0197, 136.015 3
% 2 UPLC-LTQ-Orbitrap-MS/MS 3 KR EMEBEEF U EZRSHIEEST (B FEN)
Table 2 Identification of chemical constituents from Tianqi Jiangtang Capsules in negative ESI
o . RE . e - 5%
&5 fo/min miz ’ TRIRIE (miz) SRR (mlz) AR BEBS ,
(X109 ik
12 220 169.0138 M—H] 0.67 151.0104,124.9474  106.8576 CHOs  BHFR 13,14
13 863 367.1029[M—HJ 058  321.0855,192.957 1, 178.0435,33.943 8 CpHy0y  3-O-FEEBZRR 715
133.9371
I 990 340.1546 [M—H] 0.87 325.0814 310.100 6 CyoHyNO, ARZFEHH 5
14 1085 367.1025[M—H] -0.16  190.9728,172.9725 1549932, 111.1017,93.0097  Cy;Hy0y  4-O-F5EELZE SRR 7,15
15 1211 4351502 [M+COOH—H]"  0.54 389.0150,227.0322  209.0210,127.044 8,100.959 6 Cj;H;0p DHH 16
16 13.88 491.1177[M+COOH—H] -0.66 283.0114 267.969 3 CpHnOy ERFHEMAEET 1
6 1542 3381394 [M—H] 072 323.0879,308.1001 308.0719 CooHygO,N  ZiHRA% 6
17 1847 4751239 [M+COOH—H]" —0.11  429.0964,266.9828, 251.9875 CpHp0y  TEHRAEH 17
181.2125
10 2047 283.060 0 [M—H]" -0.68  267.986 1 267.9776,239.9721,223.9774, C,H,,05 EERHE 10
210.9855,194.959 8, 183.965 8
11 2226 267.0663[M—H]" 058  252.0349,223.0937 251.948 3,222,990 8,207.965 1, CiH;,0, THREE 11-12
131.9280
Bile BRI S B A T RE MR R AR LI 3. (RDA) #f#. UMLEY 10 A, 1EIEEF—H )k
32 REMELEY W BAT m/z 285.076 5 (WS> T 16 [M+H],
MK EREFERFILEEF, HEEB T 2407 ES T8 CeHin0s. KA RDA ZfEr=4 mi/z
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FEMIR GV RZ A 3- RO . 2R S
Ty A SRR 1 7N T8 0 Pk B8 38K 2R - B /R £

136.941 9 [M—CoHeOa] TIRE o HESr T B FUE K
2 1 ASH B AL E m/z 270.025 6 [M—CH;]"
Al m/z 253.013 6 [M—OCH;] fIREF» m/z 270.025 6
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Fig.2 Structure information of components of Tianqi Jiangtang Capsules
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Fig. 3 MS" spectra of berberine in Tianqi Jiangtang Capsules extract (A) and standard substance (B) and proposed

fragmentation pathway (C) of berberine in positive ESI
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Fig. 4 MS" spectra of calycosin in Tianqi Jiangtang Capsules extract (A) and standard substance (B) and proposed

fragmentation pathway (C) of calycosin in positive ESI



© 2024 -

¢ % Chinese Traditional and Herbal Drugs 35 49 3% 285 9 #f 2018 5 5 A

169.013 8

177.040 0

125.024 4 | 239.076 7 293.006 1
1129856 | 11610456 | 1910572190507  260.9827
1l T -

124.947 3

81.2673 107.104 0151.014 1

106.857 6

R R e e R T A S
80 100 120 140 160 180 200 220 240 260 280
miz

H
o) % -H
-COOH
%_H s
O.__OH OH
OH
w6 =

C;H;0, m/z 151.0104  C;H;0, m/z 151.010 4

HO OH i
%\ @‘ 2
OH 2 [ :]
HO OH
OH

C,Hs05 m/z 169.013 8
CoHs05 m/z 124.947 4

OH

A-MS Jfii B-MS’ i C-MS’Jiil D-ZMmpie
A-MSspectra B-MS?spectra C-MS? spectra D-fragmentation pathway
E5 XREMEERERNGDPRRETFREASTFABEKEXT

ESI-MS" Bk 5] & R 2
Fig. 5 MS" spectra of gallic acid in Tiangi Jiangtang
Capsules extract and proposed fragmentation pathway of

gallic acid in negative ESI

fio BRIR A T AR RS BGAR, HIR- H IR $ 52
PHER TR - B A (pH~3.5). Xf L IE S
TR I, AL IE B AT U 7 B X vy
THETE, BT AR SWAEARFMEAT
i N2 AN [R] - 4 22 s S A P A 1 B o i
i AESE T R AR AR, A LIRS IAE 118
Fh ML R, DR AS SR A6 R R IE L R T A
A RGN DA i AR P AR A R 1 PR R F 8 1l 2 F) It
wEE.

RGP 207 R 7OR M, 1k,
HNEVERE 2 IR, FeME—ETxt 2 BB PRI i A
TrRaEh gy, HME— NEER 1 R
“CHEPRIFRTI AGT) HFERIRITET” 258, N

TIRANHHF TR B RS e 3 rh AL 2 P I il AR
W55 % H UPLC-LTQ Orbitrap HRMS Bk H AR K
BRI FEIEAT T RGN b7 78 588 FE UL AL
HH 2 SRR B 5 4 3 R B RS R {5 B SC R, 3t
M 17 MUEY, HAPaEE o ANEYI. 3 AN
FUEW. 3 NEVR. 2 NI AT AR5
BB T R PRI BRI By, RS R A
KPR BENIS TR T RS0 A RN 2
LT B

S
[1] Li X, Lian F M, Guo D, et al. The rs1142345 in TPMT
Affects the therapeutic effect of traditional hypoglycemic

herbs in prediabetes [J]. Evid Based Complement Alternat
Med, 2013,2013(9833): 327629.

[2] Lian F, Li G, Chen X, et al. Chinese herbal medicine
Tianqi reduces progression from impaired glucose
tolerance to diabetes: A double-blind, randomized,
placebo-controlled, J Clin
Endocrinol Metab, 2014, 99(2): 648-655.

B] & K, SKiHB, AL RECKENE T AR AR 5T
[7]. W EZFFRiE, 2009, 10(5): 346-349.

[4] J:Lsr, Bk, x| #, . LTQ-Orbitrap MS 7124
WERHRI A [7]. TP BEZY, 2017, 48(12): 75-78.

[5] LiYB,Zhang T J, Zhang X L, ef al. Chemical fingerprint
analysis of Phellodendri Amurensis Cortex by ultra
performance LC/Q-TOF-MS methods combined with
chemometrics [J]. J Separ Sci, 2010, 33(21): 3347-3353.

[6] Mal, Feng R, Tan X, et al. Excretion of berberine and its

multicenter  trial  [J].

metabolites in oral administration in rats [J]. J Pharm Sci,
2013, 102(11): 4181-4192.

(71 AR, RECKRNE IR ZE 1 Loy 73 i S FAE A BL R
XRPHEEHEST (D], dbat: dERPEEZARAE, 2016.

[8] LiY, ZhouY, Si N, et al. Comparative metabolism study
of five protoberberine alkaloids in liver microsomes from
rat, thesus monkey, and human [J]. Planta Med, 2017,
83(16): 1281-1288.

[91 BRxCX, i Mk, B ), %. UPLC-DAD/Q-TOF-MS
RO & sy (] R kZh, 2017, 39(11):
2412-2414.

[10] Shaw L H, Chen W M, Tsai T H. Identification of
multiple ingredients for a traditional Chinese medicine
preparation (bu-yang-huan-wu-tang) by liquid
chromatography coupled with tandem mass spectrometry
[J]. Molecules, 2013, 18(9): 11281-11298.

[11] fRBRE, ¥ 5, BRI, %. ET UFLC-Q-TOF/MS
DT PSS AR RO (] B E R



¢ £ % Chinese Traditional and Herbal Drugs

F49% F oM 2018FE5 A © 2025 -

[12]

[13]

[14]

SRR, 2017, 33(1): 93-96.

Tian Y, Li Q, Zhou X, et al. A UHPLC-MS/MS method
for simultaneous determination of twelve constituents
from Erigeron breviscapus extract in rat plasma:
Application to a pharmacokinetic study [J]. J Chromatogr
B, 2017, 1046(1): 1-12.

Chang Y X, Ge A H, Donnapee S, et al. The multi-targets
integrated fingerprinting for screening anti-diabetic
compounds from a Chinese medicine Jinqi Jiangtang,
Tablet [J]. J Ethnopharmacol, 2015, 164(22): 210-222.
AR, g B, T R, ¥, RP-HPLC MAIGE ik ed
A FIE G SR TR SR R L ST A
B [7]. 2, 2008, 39(12): 1813-1815.

[15]

[16]

[17]

Cao G, Cai H, Zhang Y, et al. Identification of metabolites
of crude and processed Fructus Corni in rats by
microdialysis sampling coupled with electrospray
ionization linear quadrupole ion trap mass spectrometry
[J]. J Pharm Biomed Anal, 2011, 56(1): 118-125.

WOk, BBOL, B, SEOARFE L R A
UPLC/Q-TOF-MS {84 EHERT 5T [J]. 2570 i Ak &,
2012, 32(4): 607-611.

Chen D, Lin S, Xu W, et al. Qualitative and quantitative
analysis of the major constituents in Shexiang Tongxin
Dropping Pill by HPLC-Q-TOF-MS/MS
UPLC-QqQ-MS/MS  [J]. 2015,
18597-18619.

and

Molecules, 20(10):



