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Analysis of Chemical Constituents in Qizhi Jiangtang Capsules Based on
UPLC-QE-Orbitrap-MS
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(School of Chinese Materia Medica and Food Engineering,
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[Abstract] Objective: To systematically analyze the chemical constituents of Qizhi Jiangtang capsules
by ultra performance liquid chromatography-quadrupole-electrostatic field orbital trap high resolution mass
spectrometry (UPLC-QE-Orbitrap-MS). Method: Analysis was conducted on a ACQUITY UPLC HSS T3
column (2.1 mmx100 mm, 1.8 wm) with acetonitrile (A )-water (B) as the mobile phase for gradient elution (0-
13 min, 1%-25%A; 13-21 min, 25%-35%A; 21-28 min, 35%-85%A; 28-30 min, 85%-100%A; 30-32 min,
100%-1%A). The flow rate was 0.2 mL-min", the column temperature was 30 °C, and the volume of sample

injection was 3 wL. Electrospray ionization (ESI) was used to collect data in the negative and positive ion modes
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with the scanning range of m/z 100-1 500. Meanwhile, a variety of MS analytic methods were used, including
comparing with the information of control substances, self-built compounds database and literature references,
diagnostic ion filtering, Compound Discoverer 3.0 software, for identification of the chemical components.
Result: Based on the above strategy, a total of 52 compounds were identified in Qizhi Jiangtang capsules, and
the sources of these compounds were identified. Amino acids were mainly derived from Hirudo,
phenylpropanoids were derived from Astragali Radix and Rehmanniae Radix, iridoid glycosides were derived
from Rehmanniae Radix, coumarins and triterpenes were derived from Astragali Radix, flavonoids were from
Astragali Radix and Polygonati Rhizoma. Conclusion: The established UPLC-QE-Orbitrap-MS analytical
method can comprehensively and rapidly analyze and identify of the chemical constituents in Qizhi Jiangtang
capsules. Many of the ingredients have been proved by modern pharmacological studies to have the effect of
improving related symptoms of diabetes and its complications, reflecting the characteristics of synergistic action
of multiple components in Qizhi Jiangtang capsules. This study can provide reference for the further research on
the pharmacodynamic material basis and the quality control of Qizhi Jiangtang capsules.
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F1 KIZMEERE R ER S K UPLC-QE-Orbitrap-MS
Table 1 Identification of chemical constituents in Qizhi Jiangtang capsules by UPLC-QE-Orbitrap-MS
&Y t/min HW 5+ ¥ 8/ppm BT miz R B F FERIE
1 1.53 F =R C,H,NO, 0.06 118.086 8 [M+H] 90.066 7,70.065 8,59.073 7 R
2 1.63 & @ C,H,NO, 0.27 166.086 5 [M+H]" 120.081 3 7K g
3 2.74 BRI C,HO, —1.57 117.018 6 [M—H] 99.007 9,73.028 6 K g
4 2.88 SEEMR C,H,,NO, —1.03 130.086 7 [M—H] 115.002 9,88.0395,71.012 9 i
5 3.00 xR C,H, NO, 0.53 182.081 7 [M+H]" 136.076 2,119.044 6 7Kg
6 3.52 WEFIR C,H,O, —0.49 169.013 8 [M—H] 125.0237,107.049 3 LG
7 6.04 WAk C,HO, —3.53 179.034 4 [M—-H] 151.039 4,134.987 3 iy
8 7.98 5-38 LB C,H,0, 2.59 127.039 4 [M+H]" 109.029 0,81.034 2 Hi B HEOR
9 8.06 578 H i C,H,0, 0.49 223.061 7 [M+H]" 206.0816,178.087 0,163.063 6 O
10 8.29 LB H A C,H,0,, —1.11 523.166 3 [M—H] 323.099 4,199.072 2 Hh#
11 8.67 Bkt I H C,H,,0, 3.51 345.119 1 [M—H] 183.065 8,165.059 3 Hb ¥
12 8.78 HLHE ¥ D C,H,0,, 0.73 685.219 1 [M—H] 505.156 4,179.055 7 Hb ¥
13 9.12 # SIH¥iF C,H,,0,, 1.15 523.166 3 [M—H] 463.146 7,343.102 5 by 25
14 10.07 FERKAF C,H,0,, 4.15 362.122 8 [M]’ 200.071 4,70.065 9 B
15 1035 JefH3sdF C,H,0, —4.62 357.116 4 [M+H]' 195.063 3,137.060 1,111.044 5 Hh#
16 10.52 Hi#EFF C C,H,0,, 255 509.187 8 [M—H] 449.167 3,179.055 6 b #
17 11.24 gHBEedf C,H,,0, —0.72 347.133 5[M-H] 329.1227,167.070 4 b ¥
18 11.44 pifgE C.H,0, 0.54 317.030 5 [M—H] 299.020 5,255.029 6,163.003 2,151.003 2  # &
19 1221 TR EE-7-0-8-D-H A" C,L,H,,0,, —2.13 447.127 6 [M+H]" 285.076 4,270.053 0,257.081 5,137.023 5  #{[€
1.15 445.115 4 [M—H]" 283.061 6,268.038 0,151.003 1,135.021 1
20 1223 AT C,H,0, 151 609.1470[M—-H] 300.028 0,271.024 9,255.029 7,151.003 0  #
21 12.63 EEEHE C,H, 0, 025 623.1983 [M—H] 461.1674,179.0339,161.023 9 BT
22 12.65 8-FH/AEM C,H,,0,, —1.28 375.128 1 [M—H] 213.0756,169.086 0 b 2
23 1288 4-RIEFUR C,HO, —2.78 161.024 0 [M—H] 133.0289,116.927 8 B
24 12.95 PIBLR C,H,0, —0.89 193.050 5 [M—H] 178.026 8,164.963 7 W M
25 13.32 4-H3EJLZKE C,HO, —126 123.0445[M—H] 108.0210,94.028 9,61.987 4 W
26 13.92 BT C,H,0,, 0.40 633.180 5 [M+Na]" 483.1127,331.100 8,272.966 1,169.047 4, #
119.785 2
27 1433 FHLR_EE C,H,0, 191 207.0656 [M+H]" 178.809 5,163.020 3 W
28 15.24 UARAEED C,H,0, 0.53 431.1342 [M+H] 269.081 5,254.057 8,137.024 1 Lo
1.78 429.119 5 [M—H]" 267.066 6,252.042 9,135.024 3
29 16.34 T3 C,.H,0, 1.15 267.2334 [M—-H] 223.1700,96.959 2 Hb ¥
30 16.67 HE# C,H,0, 0.85 255.0665[M—-H] 153.0188,135.0082,119.049 5 i
31 16.96 E U E C,H,0, 0.93 283.061 5[M—H] 268.038 0,240.042 5,135.008 0 R
32 1698 EHFHE" C,H,0, 235 2850764 [M+H] 257.0499,137.023 7 g
1.72 283.040 9 [M—H]™ 255.0306,151.003 1,135.018 0
33 17.28 4',5,7- =5 AL ST C,H,0, —0.31 285.0765[M-H] 239.1653,153.018 6,135.008 1 HORG
34 17.92 #ibk R C.H,0, 1.41 301.0359 [M-H] 151.0031,107.013 1 I
35 18.80 Mk E C,H,O, 3.02 273.077 7 [M—H] 235.1010,151.003 6,136.016 1,109.029 0  # &
36 18.81 YekiA# C,H,O, 1.09 269.0458 [M—H] 225.0560,151.003 1,117.033 8 W
37 1920 HREE C,H,0, 1.16 315.051 5[M—H] 300.0279,151.003 1 R
38 1937 Wiz C,H,O, 1.61 2850409 [M—H] 257.0560,151.003 3 iy

287.055 3 [M+H]'

258.051 4,241.049 3,153.018 2,121.028 5
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gR1
&Y t/min H ¥R S/ppm BB F m/z [L9a-g TR
39 1959 REBHEER C.H,0, 1.72 285.041 0 [M—H] 285.041 1,151.003 1 g
40 19.72 FEIEHARY C,H,0,, —0.86 807.451 8 [M+Na] 627.388 9,495.345 3,335.095 0 LS
2.08 783.454 7 [M—H] 536.507 5,489.360 1
41 2029 HFH#EH C,H,0, 0.74 255.066 5 [M—H] 153.0188,119.049 5 HORG
42 20.92 AR C,H,0, 240 269.081 5 [M+H] 254.0573,213.091 3,137.023 8 iy

4.04 267.066 5 [M—H] 252.043 0,223.040 0,135.021 0

43 21.44 fh R C,H,O, 1.41 271.061 6 [M—H] 243.0662,227.071 3,153.018 8,135.0082  # &

44 2369  6,8- " HIIH-457-ZRILEF CH,0, 0.10 313.108 3 [M—H] 207.0662,179.071 0,135.044 4 W
B e

45 2412 WERHI C,.H,0,, 2.78 891.473 5 [M+Na] 831.447 6,651.386 5,477.367 4 gigie

46 25.42 R C,H,0, 032 277.217 6 [M—H] 259.207 1,233.227 2,83.049 3 -

47 26.08 FEURmR" C,H,O0, 081 4553539 [M~-H] 407.3329,391.254 2,247.283 2 b

—0.68 457.367 3 [M+H]" 411.3624,203.179 5,163.148 2,149.132 5

48  26.83 fEAE R
49 27.62 WihER

50 28.29 W RMR T
51 29.14 FEfER

52 29.87 WiMiR £ B

C,H,0, 093 2532175 [M-H] 235.2073,130.063 4,71.0128 -
C,H,0, 138 279.233 3 [M—H]" 261.2224,59.0129 -
C,H,0, 3.59 305.249 2 [M—H] 287.2373,84.641 8,59.0129 -
C,H,0, 0.73 255233 1 [M—H]  212.859 8,121.045 1 -

C,H,0,  1.97 307.264 9 [M—H] 238.8992,101.113 0,59.013 0 -

T« V3 3 X H A LR S 5 - RN TR R IR E

24 WESY T8 T N m/z 193.050 5 [M—H] ™, ZZ 0
B N m/z 178.026 8 [M—H-CH, ], m/z 164.963 7
[M-H-COJ", #il 4 2L i LA 45 & SCBR I i 8 115
SAEWTAE A 7,24 53 B R il g BT AR AR RS
Y21 Wtk 2 XA CH, O, HES T8 F N miz
623.198 3 [M-H] , % i & + J m/z 461.167 4,
179.033 9,161.023 9, H:h m/z 461.167 4 54> T 55
T HH 2% 162 Da, #E N ] 8 A £ 2K — 43 ¥ i 49 W5 T
5 1M m/z 161.023 9 (47 78 AR A/ UE T 7 255 4 255 (14 £
FE ,m/z 179.033 9 Sk BT fy i M Fok I A 1 B 1, ot
AR S Rl S L e A S O N R Y =
BT 45 & SCHk 5 BAE AL A& 4 21 S BEEACHE
2,53 INIEEEMS RS W RS P BT S
A6 Wk B B S R A A SRR OB R R
KW SR LK — 0TS JLa TR R
Tl T EEE S RS h AR W
25 5y ok E R H,0 77 A & 2K 18 Da R
T LAY 11 R, Al Xcalibur 3.2 718 H 507
XK CH,L0,, & F T W5 78 1 miz
345119 1 [M—H] , # B T m/z 183.065 8 J}y i 7>
FTEF PR R 5T HERE 4, m/iz 165.059 3
N ER— R R — 41 H,0 74 # ik
0 10 RS B R R 43 BT R S AR A RN
SCHR HOE R 2 4 W AR A 1 S ekt S 4k
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G141 £,=10.07 min, F] 4] Xcalibur 3.2 115 H 4
T Ak CH,0,. WS T8 7 N m/z 362.122 8
(M7, 2 — 4 F i Z AR 2] m/z 200.071 4 7% 7 B
F i — LR a- W 1G5 m/z 70.065 9B 5B F,
KBRS T A7 BlES s FRESEERS
SCHR FE X S A W O R R T XS
W7, oy 17308 CH,,0,, LB T T i HE S T
BT N m/z347.133 5 [M—H] , 83 ¥ H & T m/z
329.122 7 [M—H-H,0] , m/z 167.070 4 [M—H—
H,0—-Glu] ™, 25 & SCHk 24 fif LA 40 A6 & 9 17 8 23
RERCYF o ARG R A% FLA IR 45 & Gk 5 B ik %
FE T H A 4 S IR EE W S LA W 10, 12,13,
16,2215,

254 FUREAUEWEE FUREKULEWA
A SRR 2 TR N BR A5 AL, N TR R4 5 h v & R
CO, CO, = 4= Jii 5t it 2% 28 Da 144 Da i A 5 T
LI Ak & ¥ 23 J ), Xealibur 3.2 318 H 3 + X H
C,HO,, 1 B FHLX T W/ F 8 F 2 m/z 161.024 0
[M—H] ", /8 1 m/z 133.028 9,116.927 8 Jy 43
FEF LKL COMCO, 4, 5 3CHkE B X,
VI WL A4 23 4- B 5 G R0 RS L ib
R IAE Y 2R 45 AR B A X R
HOMEE R B WA RS Y 9 27 53 ) R %R
B B E R Wk
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255 —iERAAEWEE  —EERALE Y A
S 086 0 65 AR PR T A T AR, S5 AN TR RS B 2 AN
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