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Abstract: Objective To identify the chemical constituents in Gancao Xiexin Decoction. Methods GancaoXiexin Decoction, single
herb decoction and mixed reference substance were analyzed on HPLC Cis column (250 mm x 4.6 mm, 5 pm) with the mobile phase
0.2% formic acid- acetonitrile at a flow rate of 1.0 mL/min. Detection wavelengths were set at 265 and 327 nm, volume flow rate was
1.0 mL/min, column temperature was 25 ‘C, and sample injection volume was 10 pL. The fluid was infused into the ESI source at a
flow rate of 0.2 mL/min by a tees, and was scanned in positive and negative ion mode by MS2. Sodium formate solution was used as
internal standard. The compound attribution of related chromatographic peaks and the source of single herb were deduced and identified
by comparison with the standard, literature, and database. Results Base peak chromatogram ions (85) were extracted and chemical
formulas were deduced by elemental analysis, of which 80 constituents were deduced, and 6 constituents were confirmed using
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reference substances. Glycyrrhizae Radix et Rhizoma, Scutellariae Radix, Jujubae Fructus, Coptidis Rhizoma, Zingiberis Rhizome, and
Pinelliae Rhizoma contributed 40, 31, 13, 11, 5, and 1 constituents, respectively. Conclusion HPLC-QTOF/MS can be applied in
identification of constituents in Gancao Xiexin Decoction as a high selectivity, high resolution, and high sensitivity method.

Key words: Gancao Xiexin Decoction; Glycyrrhizae Radix et Rhizoma; Scutellariae Radix; chemical constituent; HPLC-QTOF/MS
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Table 1 Chemical constituents of main BPC ions in Gancao Xiexin Decoction

5 te/min BT W& R AT BB M SEiliMe S FERHERE 2k )E
1 299 neg  JEKEIE CizH2On 3411089 3411100 3.0 209.193.179.165. H &, #%: ¥k,
135, 119 SN
2 569 neg R CoH12N20s  243.0623 2430624 0.8 188. 111 KA, HE, T3
3 656 pos R CiH1sNsOs 2681040 2681062 8.0 214. 136. 99 HEL R HE
e NN
8.07 neg 3280452 3280470 5.3 134
4 PR R C10H12NsO6P K&
8.14 pos 3300598 330.0614 4.9 294. 136

5 844 neg i

6 915 neg  MEERR T
13.09 neg . N

7 KNRIR CoH11NO2
13.12 pos

8 2027 neg  L-foaE sl

9 2152 neg  JoHIEARE T E C19H28011
10 2450 neg  HHZA-O-B-D-Hiili Co1H2209
(1—6)-0-B-D- 7 %j

]

11 2714 neg  vicenin-2010 C27H30015
27.93 neg

12 NI R C20H23NO4
27.90 pos

13 3053 neg  E AN Co6H28014
31.25 neg  3,57,2'5- T %t ¥

14 C15H1207
31.29 pos fite1
36.03 neg 8- Hi A Ik -6- i A

15 . C26H28013
35.91 pos  WEHLS5,7- SR Ll

16  36.97 neg  4-O- fF K (1—2)- i CosH30013
H R B

C1oH12NsOs  282.0844 2820863 6.6 305. 173. 150, 129 K&, HH, T32
CioH12NsO7P 3440402 3440427 7.4 247. 161. 150 K&
1640717 1640729 7.5 147. 129, 111
166.0363 166.0893 18.4 149, 127. 109 HH
CuH12N202 2030826 203.0832 29 159. 142, 116  iHiE
4311559 4311569 2.3 323, 248. 137 K%
579.1719 5791709 -1.8 625.579.417(BPD H

TR ER,

5931512 5931500 —2.1 463. 345. 220. 112 H %
340.1554 3401560 1.8 326. 284. 259

3421700 3421676 7.0 297. 265

563.1406 563.1408 0.2 415. 366. 289. 165H ., #5%:
303.0510 303.0515 1.5 285. 177. 125

305.0656 3050667 3.5 327. 287. 210. 141

5471457 5471468 2.1 417. 264. 255

5491603 549.1656 9.6 419. 356. 257

549.1614 5491598 —2.9 431. 345, 301. 273 H#
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IS trimin B & MAFR AT BB Me SliMe o FERHER Zi s
37.61 neg n 4171191 4171184 —1.7 255 »
17 H R C21H2209 HE
37.55 pos 4191337 4191359 5.4 257
18 3855 neg FHEHEE[ M CisHoOr 3010354 3010369 50 193. 151, 125  #%:
19 39.77 neg  ERTEHETTA CagH3O15 6231981 6231956 —4.0 WE
3982  neg  6-FHfAIHEAL-8-HI A 547.1457 5471444 -24 n
20 \ . Ca26H28013 W
39.72 pos M5, 7- AT 5491603 5491644 7.6
41.06 neg 4610725 4610694 —6.8 407.285. 175, 113
21 L5y rpas SRRy C21H18012 A
40.99 pos 4630871 463.0898 5.8 324. 186
41.99 neg 5471457 5471447 1.9 461.375.301.177
22 15, 20 MRS SAAATE] CogH 28013 A
4191 pos 549.1603 5491617 2.6 421
23 4244 pos SRR EFHEERNIY  CioHeNOs* 3221074 3221099 7.8 307. 279 Gips
5017 neg  ARYHEBI OB ELZGAR 338.1398 3381398 0.0 323 i
24 C20H20NO4* Ik
50.01 pos TR es) 3381387 3381412 7.4 303
25 50.60 pos  FE/NEEHIS Ca0H1sNO4* 3361230 3361254 7.0 303.291.239. 141 #%i&
26 51.56 neg  IE WM 7 C B B 24 AR CooH20NO4* 3381398 3381397 -0.3 323 B
51.36 pos f1s] 3381387 3381411 7.2 320
27 51.63 pos  BEIEAHIS CioH14NO4* 3200917 3200931 4.2 292 WIE
53.97 neg  mHBHEIG 4-0-rhE 5491614 549.1621 1.3 297. 267 »
28 e C26H30013 HH
53.86 pos (1-2) iz 5511759 551.1768 1.7 419. 269. 257
54.15 neg 4751246 4751229 —3.5 475. 429. 267 »
29 TR AL EF 15 C22H2209 e
54.06 pos 4311337 4311325 -2.8 269
54.98 neg 4310984 4310966 —4.2 415. 269
30 AR Al14-19] C21H20010 A
54.92 pos 4331129 4331116 -3.1 271
56.02 neg » 4450776 4450775 —0.4 445.269.175.113
31 A Co1H18011 HE
55.73 pos 4470922 4470926 0.8 271
56.33 neg » 4171191 4171177 -3.5 255 »
32 S RS C21H2209 HE
56.20 pos 4191337 4191350 3.1 257
33 59.15 pos  BCHIIYERE EyTE8  CoiHoNOs* 3521543 3521564 5.9 141 ik
y 60.44 neg  5,78- =3 HEI-7-CuH001 4470933 4470939 1.3 271. 175. 113 -
4,\
60.38 pos O- 1 &) i ] 4491078 4491072 -1.3 273 )
35 60.80 pos  /PNEEGEY CaoH1sNO4* 3361230 3361250 5.8 321. 320, 292 i
36 6125 neg  HHEZEM CisH1204 2550663 2550666 1.3 135 B
62.31 neg  J K% -7-O-p-D-Hil &j 4450776 4450781 1.1 891.269. 175. 113
e IO B 2 YL .
37 . . C21H18011 WE
62.17 pos W K-7-0-p-D-Hi A 4470922 4470925 0.8 893. 271
il
63.15 neg M EKE &K -7-0-p- 4750882 4750881 —0.3 299. 175. 113 n
38 e C22H20012 B
62.94 pos D75 %) B T B2 6] 4771028 4771036 1.7 301
65.80 neg .. 4590933 4590930 0.7 283.269.175.113
39 N e C22H20011 A

65.66 pos 4611078 461.1079 0.2 271
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66.29 neg 4750882 4750885 0.6 475.429.315.283
40 38 [1[R] 43 S A4 C22H20012 g
66.13 pos 4771028 4771031 0.7 477. 431, 317
68.48 neg AR E-7-0B-D-F 4450776 4450766 —2.4 269
B R Bl 25 FE Y »
41 . . C21H18011 WE
68.32 pos HH K-7-0-p-D-Hi K 4470922 447.0917 -1.0 350
Ll
42 69.10 pos /R HFEF PUO CyoHesO16 8254267 8254251 —2.0 455 His
70.40 neg  57- ~¥RK-6- A K 4590933 4500926 -—1.6 919. 283
43 5 -7-O- 7] % B C22H20011 A
70.30 pos 4611078 4611078 0.0 921.285.271. 206
it 5 17 16)
71.79 neg  (2S)-5-hydroxy-6- 4611089 4611064 —5.6 313. 285
44 methoxyflavanone-7-  Cz2H22011 B
71.61 pos _ 4631235 4631236 0.2 287
O-B-D-glucuronidet™
72.81 neg » 4590933 459.0935 0.5 269 .
45 T2 404 C22H20011 A
72.61 pos 4611078 4611097 4.1 433
46 7406 neg 57,2.3- M & gt ¥ 285.0405 2850422 6.3 249. 161. 112 ¥
fil. 5,7,2'5-PUrdE
A 5,7,2',6'-T0¥% C1sH1006
EEHE . BEEER
B B A R 1
75.50 neg  HEEH H2, K28 8213965 8213979 1.7 895 (BPI). 469 Hi
47 R Ca2He2016
75.34 pos  BHURHE R BRI 8234111 8234128 2.1 897 (BPI). 471
75.84 neg ‘ e 853.3863 8533886 2.7 »
48 TRIEHBERIRE®  Ca2He201s HE
75.68 pos 8554009 8554035 3.1
49 7838 neg  4-FREEWNFEEK. W CeH120s  299.0561 299.0576 4.9 284 A
R, MESER
Il. 582-=§%k-7-
FF 40 e 80 T B8
ﬂ&*%\%[e, 14]
78.38 neg 9834493 9834465 -2.9 896. 491. 410 »
50 H R AR CagH72021 e
78.23 pos 0854639 9854623 —1.6 809. 633. 301. 141
51 80.07 neg  4-FFIEDEEZ. HCuwH120s  299.0561 299.0566 1.5 284 B
R, MESER
Il. 582-=§%k-7-
FF 4 e 80 ) B8
%%[6, 14]
52  80.29 neg  friExl CisH100s  269.0455 269.0457 0.6 136. 113 G
80.98 neg 299.0561 299.0561 0.0 284
53 [/] 49 C16H1206 S
80.81 pos 3010707 301.0689 -5.8 141
81.94 neg  22B- MRS H A 8794020 8794030 1.2 835. 393. 313
54 Cs4Hg4018 HH
81.80 pos #0a 8814165 8814176 1.2 837. 705. 529
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IS te/min B TAR & AR AR MM Sl M 6 FITRFER it )R
82.63 neg 269.0455 269.0456 0.4 242, 135
55 204 C15H1005 A
82.55 pos 271.0601 271.0593 -2.9 226. 141
86.41 neg  4-FREPGEFR. & 2990561 299.0571 3.3 284
FHi®E. WEEER
56 II. 5,8,2'-=§:3%-7- C16H1206 e
86.31 pos L i 301.0707 3010710 1.3 141
FH 4 e 4 B8
%%[6, 14]
87.45 neg 837.3914 8373924 1.2 859. 837. 819
57 HE T Gl 18] Cs2He2017
87.37 pos 8394060 8394091 3.7 861.821. 487. 420
8865  neg  AHEHILOLRHT 2550663 2550681 7.0 »
58 N o C1sH1204 229, 153, 135, 119 H &
88.57 pos  JGEN(S)-AEAA TR 257.0808 257.0811 1.0
50 88.77 neg  22B-ZBEAFEH HE CuHesO1r 8634071 8634090 2.2 499. 473 -
88.67 pos #0a 865.4216 8654271 6.3 841. 689
60 89.19 neg  FREEHHFRI CaHe2017  837.3914 837.3939 2.9 591. 499 .
=N
89.06 pos 839.4060 839.4085 3.0 701. 659
61 9064  neg  HERER CaHe2O16 8213965 8213987 2.7 645, 469 »
=N
90.63 pos 8234111 8234153 5.1 647. 471. 453
62 9140 pos  HEEIF B2 8iI [ CsHesO15 8094318 8094368 6.2 647 HH
73 - K AR L]
91.84 neg 4751974 4751956 —3.8 497.415.265.213.6 Mk 24 %)% R
63 Ky CasH3200 179 55, T REN R
91.72 pos 4772119 4772183 13.3 499. 417 (BPI) B E )
64 9226 pos  HEZIF B2 i F CaeHesO1s 8094318 8094358 4.9 633, 457 HE
75 K AR el
93.17 neg  HEREIF H2. K2 5 8213965 821.3950 -1.8 473. 445. 367
65 NP Ca2He2016
93.09 pos  EHi/RH R Bl 8234111 8234152 5.1 647.471. 453. 369
HEEH H2, K2 8 »
66 94.29 pos i » CaHe2O16 8234111 8234156 56 647, 362 HE
Lp /R H R Bl
95.35 neg 2830612 2830615 0.9 283. 268
67 WA R C16H1205 A
95.28 pos 2850757 2850770 4.3 177
96.64 neg 57- — ¥ 5-236,8- 373.0929 3730925 -1.2 358. 343. 311 n
68 - C19H180s8 HE
96.60 pos VY B Ak B ] 3751074 3751098 6.4 771. 397. 338
97.35 neg  REIEER A(TZ4 2830612 2830617 1.8 268, 178. 112
69 # A)EK 5,6- 2 5E- C1eH1205 B
97.29 pos L 2850757 2850764 2.1  269. 261, 203. 141
7- F 4 25 2 i 4]
98.95 neg i ) 367.1187 367.1179 -2.1 271. 247. 232
70 HE g B 8 N2 Cy1Hz006
98.94 pos 369.1333 369.1341 2.4 338, 313
71 9946 neg HPBHHECH!  CuHu0s 3551551 3551535 —4.5 245, 179, 112 HH
72 99.66 neg H®EREE] B oif CoHis0s 3510874 3510858 —4.7 339. 311 HE

H 5 # R Bl
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gx1
IS trimin B W& TR AT BB Me SliMe o FERHERE 2k )
73 10010 neg  HEEIEE. HHH CoH1e0s 3531031 3531158 36.1 287,239, 195, 113 H %

o P e L0

74 10032 neg HEFGEISL 5-5 CoH00s 3391238 3391231 -19 265, 239, 195 H¥H
N )

75 10053  neg  H HLFIEH B H # A& CeH220s 3811344 3811339 -1.1 313, 265, 239 H®
K- 7-H K]

76 10057  neg  HEHEEAEE. FHE CaoH180s 3531031 3531027 -1.1 313. 265. 195 HX
o P e L0

77 10075 neg HEFGEISK 5-5 CoHxo0s 3391238 3391241 1.0 313, 265. 239 HE
TR e R 2]

78 10097 neg  HEFHEIEL. FHH CoHisOs 3531031 3531037 1.8 313.265.195. 112 H %

PR H L L0
79 10141  neg  HET A.G.MMOBIC;H00s 3511238 3511216 —6.2 337. 273 HH
80 10207 neg KRHE CieH3003 2692122 2692129 2.7 249, 195. 178 K&
81 10217 neg H¥F#EI B o CoHisOs 3510874 3510858 —4.7 337. 287. 269 HH
H B B Bl
82 10225 neg RAW CisH300s 2692122 2692125 1.0 249, 239. 195, 178 K&
83 10266 neg  REW CieHs03 2671966 267.1978 4.4 249,195,178, 112 K&
84 10291 neg REW CisH20s  267.1966 267.1960 —2.0 178. 112 KA
85 10299  neg  HEZEHE Pl CpHuOs 3671551 367.1548 —0.8 180. 112 HE

*Ron 57 TCMSP Hdfi BEAL & MBI AT e 45 5 #E R 0 i EE X e
*indicates the results obtained by referring to the compound data of the TCMSP database; #indicates that it is confirmed by comparison with the reference

substance
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il 4 i l 12 214 20 A e N I USRS WY W
d 17 31 o1
5 35
— A A e LN ._l_ _M-Ll
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1 2427 \
e 12 31 )14
15172023 | 71 39 43 61 6768 -
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a-265nmUV & b-327nmUV B c-HHE0H BB BPC [ d-IBAX RS 7S FRUBPC B e HRE 07 IER FRIUBPC I 1
VR R A IE RS T BPC ]

a-265 nm UV chromatogram b-327 nm UV chromatogram c-negative BPC of Gancao Xiexin Decoction d-negative BPC of mixed reference
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Fig. 1 Base peak ion chromatograms in positive and negative mode of Gancao Xiexin Decoction
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