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Rapid identification of chemical constituents in Huangqi Jianzhong Tang
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Abstract: This study was designed to establish an ultra-liquid chromatography-mass spectrometry method
for the reliable identification the multiple chemical components in Huangqi Jianzhong Tang (HQJZ). The ultra-
high performance liquid chromatography coupled with hybrid quadrupole-orbitrap mass spectrometry method
was applied to identify the chemical constituents in the HQJZ rapidly. A total of 71 compounds including two
major categories of saponins and flavonoids were identified or tentatively deduced on the basis of their retention
behaviors, fragments of multistage mass spectrometry or by comparing with reference substances and literatures.
Among them, 20 compounds were from Astragali Radix, 14 were from Paeoniae Radix Alba, 37 were from
Glycyrrhizae Radix et Rhizoma Praeparata cum Melle, 3 were from Rhizoma Zingiberis Recens, 2 were from
Cinnamomi Ramulus and Jujubae Fructus, respectively. The LC-MS method was used to qualitatively analyze
the chemical constituents of HQJZ, which provides a scientific basis for the quality control of HQJZ.
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Table 1

Identification of the chemical constituents of HQJZ by UHPLC-ESI-MS" in positive mode.
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Figure 1 Total ion chromatogram (TIC) of Huangqi Jianzhong
Tang (HQJZ) extract in positive mode (A), TIC of HQJZ extract
in negative mode (B). The peak numbers were in accordance
with Table 1 and 2

A: Astragali Radix; C: Cinna-

momi Ramulus; P: Paeoniae Radix Alba; G: Glycyrrhizae Radix et Rhizoma Praeparata cum Melle; Z: Zingiberis Rhizoma Recens;

J: Jujubae Fructus.

"Identified by comparing with the reference standards

No. r;i; Identification I\/;glz:;lll:r [[I\]\//II:Ee]l]i E;;:/ Fragment Reference Source
1 1.48 Sucrose C2H20q —/365.105 6 0.459 203.052 7, 185.042 1 4 A,C,P,
G, Z,]
571 Paeoniflorin sulfonate Cy3Ho3013S —/567.114 9 1.058 - 5 P
9 6.39 Schaftoside Ca6H5014 565.1555/587.137 4 0.563 547.144 8, 475.126 8, 6 G
445.113 2, 385.088 7,
355.079 9
10 6.44  Zizyphusin CaoHaaNO4 342.170 2/— 0.629 297.112 3, 265.086 0, 7 J
237.090 8
11 6.61  Albiflorin Cy3HpsOyy 481.171 2/— 1.583  319.117 8, 197.081 0, 8 P
133.065 0
13%* 6.89  Paeoniflorin Ca3H501; —/503.152 6 0.531  341.099 6, 219.062 5 P
14 7.42  Isoliquiritin apioside Ca6H30013 —/573.157 8 —0.038  419.133 5,257.080 8 8 G
15% 7.71  Calycosin-7- O-f-D-glycoside C2H,04 447.128 7/— 0.283  285.076 0, 279.052 2 A
16 7.78  Liquiritigenin-7,4' diglucoside Cy7H3,014 581.189 9/— 3.418  419.1340,257.081 0, 7 G
239.070 2
18 8.25  Apigenin-hex C11H30019 433.113 0/— 0.177  215.070 3, 243.064 9, 9 A
153.017 8
19 9.10  Galloylalbiflorin C30H3,05 —/655.163 6 0.395 493.111 6,371.074 1 10 P
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No. tR,/ Identification Molecular [M+H] i Error/ Fragment Reference Source
min formula [M+Na] ppm

20 9.65 Pratensein-7-O-glucose C»nH0q 463.123 1/— —0.838 301.070 8, 286.047 4, 9 A
269.044 5,241.049 4

21 9.71  Rhamnocitrin Ci6H1206 301.070 9/323.052 6 0.782  245.138 1,231.065 2, 9 G
167.034 0

23 11.14  Liquirtin apioside Cy6H30013 551.174 3/— —2.934  419.133 7,257.080 9, 6 G
239.070 2, 137.023 5

24 11.25  Glycyroside Cy7H30013 563.176 6/— 1.212  419.133 5,269.081 0, 6 G
254.057 1

25* 11.97  Ononin C2H2,09 431.134 1/— 1.024  269.081 0, 254.057 3 G, A

26 12.04  Isoliquiritin C1H2,09 419.134 0/431.134 1 0.743  269.081 0 11 G

27 12.25  Calycosin-7-O-glc-6"-O-acetate Cp4Hp401, 489.139 7/— 1.149  285.076 0, 270.052 4, 9 A
253.049 6, 225.054 6,
137.023 4

27 12.34  Chrysin or isomer Cy5H,004 255.065 4/— 0.763  227.070 4, 197.889 2 9 G

20% 13.73  Astraisoflavan-7- O-$-D-glucoside Cy3Ho6010 463.159 6/485.141 8 —0.233 301.107 0 A

30%  14.50  Clycosin C16H,205 285.075 9/307.077 5 0.526  270.052 3,253.049 4, A
225.054 7

31*  15.65  7,2'-Dihydroxy-3',4'- Cy3Hp5010 465.175 5/487.1575 —0.050  303.122 5, 167.070 3 A

dimethoxyisoflavane-7- O-glucoside

32 16.82  Dihydroxy-dimethoxy isoflavone Ci7H140¢ 315.086 5/— 0.588  300.062 9, 283.066 1, 9 A
255.065 3

35 18.49  Apigenin Cy5H,00s 271.060 0/— -0.369  253.049 7, 243.056 1, 9 G
215.070 3, 153.018 3

37 18.70  22-Acetoxyl-licorice G2 C44Hg4O19 897.412 4/— 1.052 5273372 G

38 18.86  Formononetin-7-0-glc-6"-O-acetate Cy4H24010 473.144 5/495.125 9 0.585 269.080 9, 254.057 1, 9 A
213.091 0

38 18.92  Dihydroxy-trimethoxy DHIF C17H1606 317.102 1/339.080 3 0.427  299.091 6, 289.107 2, 9 A
183.065 4, 163.039 0,
135.044 2, 107.049 5

39 19.09  7-hydroxy-6,4'-dimethoxyisoflavan C17H,1405 299.091 4/— 0 284.067 6, 267.063 4 9 A

39 19.19  Licorice saponine A3 C43H7202; 985.463 9/— -0.306 823.409 3, 809.431 5, G
647.381 6, 615.389 5,
453.336 3,203.142 1

40 19.79  22-Acetoxyl-glycyrrhizin Cy44HgsO13 881.419 0/— 2.830  351.0580, 193.034 4 8 G

41 20.54  Isoliquiritigenin Cy5H,204 257.080 8/— -0.099  155.0339,137.023 5 11 G

42 20.74  Licorice saponine G2 C4Hg 017 839.406 3/— 0.470 469.331 5 8 G

43*  20.83  Formononetin Ci6H 204 269.080 8/— —0.132  254.057 1, 237.054 5, G, A
213.090 7

45*  21.12  Astragaloside IV C41HesO014 —/807.450 3 —1.110  627.3870,495.348 3 A

45 21.20  Uralsaponin B C42Hg2016 823.407 8/— -3.961 647.3789,453.336 4 12 G

46*  21.62  3-Hydroxy-9,10-dimethoxyptercarpan C17H1605 301.107 0/— —0.166 167.070 4 A

46*  21.63  7,2'-Dihydroxy-3',4'-dimethoxy C17H,505 303.121 9/— —2.640  193.086 0, 181.086 0, A

isoflavan 167.070 3, 149.059 8

49*  22.06  Astragaloside II C43H700;5 —/849.461 0 0.350  789.443 8, 669.397 0 A

50 22.10  6-Gingerol Ci6H2704 —/317.172 3 -0.096  277.179 9, 259.269 2, 6 Z
177.091 1

51 22.17  Licorice saponine C2 C4oHg2015 807.416 7/829.397 5 0.684  631.384 4, 455.350 8, 6 G
437.341 6

53* 2259  Astragaloside 1 C45H72016 869.489 2/891.471 3 0.048  831.460 5, 711.407 7, A
651.388 1, 477.366 9

54 22.74  Gancaonin C C0H;505 339.122 8/— 0.294  283.060 2 11 G

55 22.79  Licochalcone A C21H2,04 339.159 2/- 0.337  271.096 7,297.148 6, 8 G
121.028 7

55 22.85  Isoastragaloside I C45H7,016 869.489 2/891.471 3 0.110  831.460 5, 711.407 7, 13 A
651.388 1, 477.366 9

56 2295  Glycyrol C21H1506 367.117 8/— 0.505  339.1234 14 G

57 23.51  6-Shogaol C17H2405 277.179 6/— —0.798  259.169 4, 177.091 1, 6 V4
137.059 8

58 2476 Glycyrrhetinic acid C30H4604 471.347 2/— 0.729  453.3362,317.2117 14 G
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Table 2 Identification of the chemical constituents of HQJZ by UHPLC-ESI-MS " in negative mode. ‘Identified by comparing with the
reference standards

No. tR,/ Identification Molecular (M=H] / _ Error Fragment Reference  Source
min formula [M+HCOO] /ppm
1 1.48 Sucrose C12H2,011 341.108 8/ 2.703 179.055 5, 89.023 4 4 A,C,P,
387.114 3 G, 7]
2 4.69 Gallic acid C;H¢Os 169.013 6/— 2.664 125.0236 8 P
3 4.90 Isomaltodebenzoyl paeoniflorin CH34014 -/567.193 5 2.713  521.187 7, 323.098 2, 263.078 3, 15 P
179.055 5
4 5.02 Glucopyranosyl paconisuffrone C6H2409 359.134 7/— 2.899 197.081 6 16 P
5 5.56 Mudanpioside F C16H2405 343.139 7/— 2.786 181.0870, 151.075 3 16 P
6 5.71 Paeoniflorin sulfonate Cp3Hy013S  543.118 1/— 1412 - 5 P
7 5.87 Oxypaconiflora C13H25012 495.151 1/ 2.822  465.141 0, 333.098 5, 165.054 8, 17 P
541.156 6 137.023 7
8 5.99 Cinnamic acid CyH30, 147.044 5/— 3.019 102.9479, 87.924 3, 58.957 9 18 C
11 6.52 Isomalto paconiflorin C29H350156 641.208 7/ 1.715 611.197 9, 489.160 2, 323.097 7 16 P
687.214 7
11 6.61 Albiflorin C23H2501, —/525.161 4 2.157 479.1559,283.082 4, 121.028 7 8 P
12 6.74 Glucoliquiritin apioside C32Hy0O18 711.215 3/— 3.107 549.161 1,417.118 5, 255.066 2, 8 G
135.008 1, 119.049 4, 91.018 0
13* 6.89 Paconiflorin Cu3H2501; —/525.161 9 3.109 449.1456, 177.055 5 P
14 7.42  Isoliquiritin apioside C26H30013 549.161 8/— 2.791 417.119 8, 255.066 1, 153.018 5, 8
135.008 0
16* 7.73  Liquiritin C11H2,09 417.119 5/— 3.575 255.066 1, 153.018 5, 135.008 0, G
119.049491.0179
17 8.12  Galloylpaeoniflorin C30H3,0;5 631.167 2/— 2.303  491.1182,399.093 5 14 P
22 9.79 5-Hydroxylliquiritin C11H2,049 433.114 1/— 2.717 271.061 1, 151.003 0 7 G
24 11.25 Glycyroside C27H30013 561.161 3/— 1.876  267.066 3,252.042 7 6 G
26 12.04 Isoliquiritin C11H2,09 417.119 5/— 3.575 297.077 9, 135.008 0, 119.049 4, 11 G
91.018 0
28* 13.75 Liquiritigenin Ci5H1204 255.066 2/— 3.978 153.0186, 135.008 3, 119.049 4, 11 G
91.0180
30* 14.50 Clycosin Ci6H1205 283.061 3/— 4.240 268.0377 A
31* 15.65 7,2-Dihydroxy-3'4'- C13H25010 465.1755/—  —-0.050 — A
dimethoxyisoflavane-7- O-glucoside
33 17.68 Licorice saponine J2 C4,He4016 823.412 1/— 1.214 351.056 8 8 G
34 1823 24-Hydroxyl-licorice A3 Ca4sH7202 999.443 8/— 0.650 837.389 2, 485.324 4,351.0850 8 G
36 18.66 Benzoylpaconiflorin C30H3,012 583.181 9/ 1.539 553.1721,535.162 1, 431.134 8, 16 P
629.187 7 165.055 1
37 18.70 22-Acetoxyl-licorice G2 C44H64019 895.396 9/— 1.228 351.056 9 8 G
39  19.19 Licorice saponine A3 C4sH7202, 983.450 2/— 0.813  821.396 4, 807.408 0, 645.364 2, 8 G
351.056 9
40  19.79 22-Acetoxyl-glycyrrhizin C44Hg4O15 879.402 1/— 1.364 351.058 0, 193.034 4 8 G
41 20.54 Isoliquiritigenin Ci5H1204 255.066 2/— 3.978 153.018 6, 135.008 3, 119.049 4, 11 G
91.018 0
42 20.75 Licorice saponine E2 C42He0O16 819.381 2/— 2.121 351.0569 19 G
42 20.74 Licorice saponine G2 C42He2017 837.391 3/— 1.194 351.056 9 8 G
43* 20.81 Formononetin Ci6H1204 267.066 3/— 4.174 252.042 7,223.039 8, 195.044 7 G, A
43 20.92 22-Acetoxyl-licorice C2 C44H64017 863.406 9/— 1.069 801.404 7,351.056 9 8 G
44 2097 Benzoylalbiflorin C30H32012 583.181 9/ 0.877 461.146 5,121.028 7 16 P
629.187 6
45 21.19 Licorice saponine H2 C42H62016 821.396 3/— 1.096 803.388 4, 759.392 2, 645.361 7, 14 G
351.056 8
46 21.60 Glycyrrhizic acid C42H62016 821.396 3/— 1.096 351.0569, 193.0350 20 G
47 21.63 Licorice saponine B2 C42Hp4015 807.414 1/— —2.535 631.3850, 351.056 9, 193.034 9 11 G
48  21.65 Licorice saponine K2 C4Hg 016 821.396 9/— 1.826 351.056 9 14 G
52 22.29 Glycycoumarin C21H3006 367.118 8/— 3.228 352.094 3, 309.040 5 14 G
54 2277 4-O-Methylglabridin C21H2,04 337.144 7/- 3.750 332.1204 14 G
56 22.95 Glycyrol C»1H,506 365.103 0/— 2918 307.024 8, 295.024 7 14 G
57 23.51 6-Shogaol C17H2403 275.165 5/— 4.829 254986 4,231.1753 6 V4
58 2476 Glycyrrhetinic acid C30Hi604 469.332 7/— 3.119 425.3427,355.266 3 14 G
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I . 7 A7 B T — R [M+Na—2H] 1005.4305 5
IE&E 7R [M+Na] 3 DL AR SR E, fERETF =
25 1% P (A A 0 2 R T R T 821.396 4.
807.4080. 645.3642. AR — L1 2] T I01E.
IeAh, AR TR, 2 2 2 R [glucuro-
glucuronic acid-H] ™ m/z 351.056 9 (IR 2 717,

SRR HEEY By HERT H2 MH RS
K2 HoN[FEG SRk, 73558 CypHeOr6, 1EAE
TR K I ) [M—H] m/z 821.396 3 75 3| f I 3
BEI (] 439024 21.19 min A1 21.60 min, 7E 1F 2§15
PRI R m/z 823.407 8, (R A 21.20 min, £
CHRE B, SRR HERT B AWM RET 5
A4 [M+H-C,H,,0,,]" 8 [M—H—C,H,70,,] I HF1E 76
FrUY T R IE B R A s B AR E sz
453.336 4 LW BT, DRLGHEDN I B A K N R R
IFIE] 2 21.20 min BB SRR HE R B M
EETF H2 5 HEET K2 (XA H 2T H2 176
1L A BRFEIAR, T H B F K2 75 24 A7 )@ 2k
HUAR, DR AE 7 BT 0 7 A W I R Ay
R H2 MH SR K2. JE i SCER A E S e
gh i —g,

HEZRMRHERO ARG A, 57K
N CisHp04 fE 5B 7 8 T 2 B [M-H] m/z
255.0662, 733 1 LR B IE] 535904 13.75 min F1 20.54
min FIPAN I, H I RE™ 4 153.018 6. 135.008 3,
119.049 4 (¥ ZRFIEREFr, 285 B SR DL R AR AR

FERRAE /NI, 20 IR AR P 5 K o o HA 0,
HE T A% B INF1A] 9 13.75 min &b 9 H L2, 20.54 min &b
NRHER,

it

A58 1 VR H) UHPLC-Q Exactive X # 16 gt h
P UA S FLAH T R % SRR 2 AL B Ay EAT T AT A
Mr, 1330 7 FHATE B o MR Ry TR DL R R
FRIE R B A5 R, TEma S RS &4 TR
BRI E R IREHE S T2, Rk
i A5 S, IR SRR IE Ll DA BT HE A AR A, 3k
NS T 71 Py, EEAEEEERAIEE.
ASHFFUARCA T b B B T s B R A I R, A
TP R i 1) R AR ) DA R 2 0 O R R A B
T At

RN ) AR P24, % LR 24 R0 B M D7 i 3
RERTIR, v 7 FREGMIILHE B . FIRE, ToWIER
5 PSR T A H RN BT R R 88 B e R, S
R A T X PR 3 A X A Ay, DR, EAT]
VA B B PR 256

TEWIHIR AL 2 A B R rp, 552 T /KSR EL B2 4y
T DA RO K SRR 48 VR 4 FP I 75 A B S TR A 20T
SERIR, TR A EERNEERNEE.

W@ RN ER R RS
FWMET, HEAEE TP ARLYEANEH. EKHR%K
Zyrp, LR N, MEETH, BT 2
TR 2 Ah, B 0 B R S A 5 1 e 5 AR
BARRZ g BT . X AT RE AR R D U7 R A A R
WA T B R P R YR IS AR . S — U7 T, X L
W JB AT ReAE 5 7 R B — 5 R 9T 8GR BB T 1
EH .

Ak, FE TR e R, A REARIES A —
R, fE DLAE R L A R LG Bl . — D7 T AT
RE N T oy 2 BA e, MM ZEAZ Y
JRLE S8 S5 T HME LAY JE; 55— U THI T RE R AE R
Tk R A3 2 T R A A AR A
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