HEZHNERSSPRERARELGBERNILZREPRIEENH

g, AN, EE T W, BER (L IO A K 2 R AT R b, FE T 5300225 2. PP E B E BT, 1T
5302005 3. 7 PH -4 A AR IR A Fhus , T 530022)

MWE B ARG 5E 0S5 R EH K (Orbitrap HRMS) , 2 HHH A RR L2 £ HBE I W EF &,
FiE  &AB;H KA GOLD Cg (2.1 mm x 100 mm, 1.9 pm) &34, AR5 40, 1% F B2 AK-0. 1% F B T A msh A4 B
ML, A% 0.3 mL - min ', #AEE 3 wl; 422 35 C; K3 5 KM HESI & F R, Full MS/dd-MS* K X, & F 23 € B
100 ~1 500, T/ S8 K 2 ~8 s, £5FR il it Orbitrap HRMS #9 338 & /5 & 7 ik 2 75 1L 8 49 Meb M, B4R mE L 19 A,
E A AEMBEE IO, BEIA, BRE2 A, AMBAEATE2A MERIEETEL 2 A, LA 46 MedW A MR R Z%
M F B RS RAFE], G518 i@iT Orbirap HRMS B R R £ 09 S 5 P RB R L F ik, G ST R ML 2R ERATT A @mey e
WEAE, 3 % W0 B BREAFERI BB R T YR A BRI F I RIRERLS

KR BEGRA R, SH T RR IR E RS R ERmE LA AR E

doi;10. 11669/ cpj. 2024. 14. 010 RESESRI17T TERERER:A XEHE:1001 —2494(2024)14 - 1339 - 08

Qualitative Analysis of Zhuang Medicine Tongfeng Li’an Capsule by Q-Exactive Orbitrap HRMS Mass

Spectrometry

LIAO Qiangl , CHEN Songz* , LI Yunrong2 , LI Li® , WEI Huan’ (1. Guangxi Center for Food and Drug Evaluation and
Inspection, Nanning 530022, China; 2. Guangxi International Zhuang Medicine Hospital, Nanning 530200, China; 3. Guangxi-Asean
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ABSTRACT . OBJECTIVE To establish a high-throughput qualitative analysis method for the Zhuang medicine Tongfeng Li’an
Capsule use by Q-exactive orbitrap HRMS mass spectrometry. METHODS HPLC part on GOLD Cg column(2. 1 mm X 100 mm,1.9
pm) and the gradient elution was performed with mobile phase consisting of 0. 1% formic acid acetonitrile —0. 1% formic acid aque-
ous solution. Flow velocity was 0. 3 mL « min~", injection volume was 3 pL, column temperature was maintained at 35 °C, mass spec-
trometry part used HESI ion source, Full MS/dd-MS® mode, ion scan range 100 — 1 500, vertex excitation for 2 -8 s. RESULTS A
total of 49 compounds were identified from Tongfeng Li’an Capsule by orbitrap HRMS, including 19 phenylpropanoids, 11 terpenes, 10
organic acids, 3 phenols, 2 anthraquinone, 2 alkaloids and vitamins, and 2 sugars and glycols. Among them, 46 compounds were
identified for the first time from Tongfeng Li’an Capsule. CONCLUSION Data for high-resolution gather with orbitrap HRMS method
was the first time comprehensive qualitative characterization conducted on Tongfeng Li’an Capsule, This provides a material basis and
new scientific research basis and reference for its multi-component analysis application, quality standard improvement, and pharmaco-
logical research.
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A - positive ion mode; B — negative ion mode; Each peak number in the figure corresponds to the compound number in Tab. 1.
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Fig.1 Total ion chromatograms of compound Tongfeng Li’an Capsule
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Tab.1 Qualitative results of Tongfeng Li’an Capsules compounds

m/z

No. .Cun‘lpf) und Category CAS ,R‘ Molecular Mode Secondary Source
(in Chinese) /min formula Theory Actual  Deviation fragment
1 Quinic acid (£4EZETR) organic acids 77952 0.64  CHpOg [M-H] - 191.056 11 191.056 08 —-0.17 127.04,109.029,93.034 1, Sarcandrae Herba,Lonicerae Ja-
85.029 ponicae Caulis, Dioscoreae Hy-
poglaucae  Rhizoma, Herba
Clematidis
2 Sucrose( FERE) sugars and glycols ~ 57-50-1 0.64 CpHpOp [M-H] - 34110893 341.10898  0.14 179.056 7,89.024 4 Lonicerae  Japonicae  Caulis,
Cynanchi Paniculati Radix et
Rhizoma, Polygoni Cuspidati
Rhizoma et Radix
3 Mannitol ( H &%) sugars and glycols ~ 87-78-5 0.67  CgHpuOg [M-H] - 1807176 181.071 64 -0.66 101.024 5,89.024 5,71.013 8, Plantaginis Herba, Herba Clem-
55.018 8 atidis, Dioscoreae Hypoglaucae
Rhizoma ,Sarcandrae Herba
4 Shikimic acid (ZEER) D organic acids 138-590  0.67  C7HipOs [M-H]- 173.04555 173.04507 -2.74 155.034 4,137.024,111.044 7, Sarcandrae  Herba, Dioscoreae
93.0342,83.049 8 Hypoglaucae Rhizoma
5 Citric acid (HifR) D organic acids 71-92-9 0.7 CeHgO7  [M-H] - 19101973 191.019 81 0.39 111.008 4,87.008 5,85.029 3, Dioscoreae Hypoglaucae Rhizo-
57.034 4 ma, Lonicerae  Japonicae
Caulis, Cynanchi Paniculati
Radix et Rhizoma, Polygoni
Cuspidati Rhizoma et Radix,
Glycyrrhizae Radix et Rhizo-
ma, Plantaginis Herba,Sarcan-
drae Herba
6 Nicotinamide () 1) vitamins 989020 0% CeHgN,O [M+H]+ 1230529 123.0558  2.35 106.029,9.044 9,95.049 6 Impatientis Caulis, Glycyrrhizae
Radix et Rhizoma, Polygoni
Cuspidati Rhizoma et Radix,
Lonicerae  Japonicae Caulis,
Sarcandrae Herba
7 Gallic acid (& FR) D organic acids 149-91-7 1L.02  CHeOs [M-H]- 169.01425 160.01380 ~-2.15 125.024 1,107.013 4,97. 029, Sarcandrae  Herba, Dioscoreae
81.034 1,69.034 2 Hypoglaucae Rhizoma, Polygo-
ni Cuspidati Rhizoma et Radix
8  Geniposidic acid( FUEFHR) terpenes 2774101-1  1.71  CigHpOjp [M-H] - 373.114 02 373.114 53 1.37 123.044 8,113.024,89. 024, Plantaginis Herba, Lonicerae Ja-
87.008 4 ponicae Caulis
9 3,4-Dihydroxyphenylethanol (35 phenols 10597-60-1 1.78  CgHjpO3 [M-H]- 153.05572 153.05525 -3.05 123.044 9,108.021 5,95.013 3, Plantaginis Herba
ki) 81.034 3
10 Cryptochlorogenic acid (BE&RIFER)  organic acids N59-7 1.9 Citig0g [M-H] - 353.087 81 353.08795 0.4 179.0348,155.034 7,135.044 8,  Lonicerae Japonicae ~ Caulis,
93.034,85.029 Herba Clematidis
11 Chlorogenic acid (R D organic acids 327979 1.96  CigHig0g [M-H]- 353.08781 353.08792  0.31 163.039 1,145.028 6,135.044 3, Lonicerae  Japonicae ~Caulis,
111.04 5 Herba Clematidis, Sarcandrae
Herba
12 Protocatechuic acid(J§iJLZ%2) 1) organic acids 99-50-3 198 C7HgO4  [M-H] - 153.019 33 153.019 58 1.61 109.029 5,108.021 8,81.034 5, Polygoni Cuspidati Rhizoma et
65.039 5 Radix, Lonicerae Japonicae
Caulis, Herba Clematidis, Sar-
candrae Herba,Dioscoreae Hy-
poglaucae Rhizoma, Plantaginis
Herba
13 Protocatechualdehyde ( Ji JLASES D organic acids 139-85-5 263 C7HgO3  [M-H] - 137.02442 137.02393 -3.6 109.029 4,108.021 7,93.034 2, Polygoni Cuspidati Rhizoma et
81.034 2,65.039 6 Radix, Lonicerae Japonicae
Caulis, Herba Clematidis, Sar-
candrae Herba,Dioscoreae Hy-
poglaucae Rhizoma, Plantaginis
Herba
14 4-Hydroxybenzoic acid (45K organic acids 99-96-7 2.8 C7Hg03  [M-H] - 137.02442 137.023 94 -3.49 93.0342,92.919 6,65.039 3 Cynanchi Paniculati Radix et
HR) Rhizoma
15 Paeonol (FHzf) 1) phenols 52410 3.9 CoHypO3 [M+H]+ 167.07027 167.069 87 -2.39 125.0595,121.064 7,111.044 1,  Sarcandrae Herba,Lonicerae Ja-
91.04 2,84.96,53. 039 ponicae Caulis, Cynanchi Pan-
iculati Radix et Rhizoma
16 Sweroside (JE 4321T) terpenes 14215862 6.28 CigHpOg [M+H]+ 359.13336 359.13363 -0.91 197.081,179.070 5,151.039 3, Lonicerae Japonicae Caulis
127.039 3,100.065 3
17 Paeonolide (FH&FTF) lerpenes T2520-24 6.4 CyMpgOpp [M+Na] + 4831473 483.14679 -1.05 483.1477,441.1376,317.084 6,  Cynanchi Paniculati Radix et
189.052 4 Rhizoma
18 Loganin( thkT1F) terpenes 29949722 6.5 CyzHpg010 [ M +NH, ] +408.186 42 40818643 0.02 227.003,127.040 3,101. 024 5, Lonicerae Japonicae Caulis
67.019
19 ( +)-Magnoflorine (A>%4Ef) alkaloids 2191495 6.85 CyHyNO4 [M]+ 34216998 34216974 -0.7 297.112 3,282.089,265. 086, Dioscoreae Hypoglaucae Rhizo-
237.091 ma
20 Vicenin [I( 4E%7* 1T) phenylpropanoids 23 666-13-9 7 CogH3p0p5 [M+H] + 595.16575 595.16547 —0.47 391.079 6,349.070 2,337.070 2,  Lonicerae  Japonicae ~ Caulis,
325.069 4,295.059 4 Herba Clematidis
21 7-Hydroxycoumarin(7-33575 5.3K) phenylpropanoids 93-35-6 7.04 CoHgO3  [M+H]+ 163.03897 163.03893 —-0.27 135.0445,119.048 9,107.049 3,  Plantaginis Herba, Herba Clem-
91.04 5 atidis, Lonicerae  Japonicae
Caulis
22 Secoxyloganin (Wi fb LEFT) lerpenes 5882472 7.33 CygHpOpp [M-H] - 403.124 58 403.12445 -0.32 123.045,121.029 3,111.008 4, Lonicerae Japonicae Caulis
101. 024 3,95.049 8,89.024,
71.013 4,60.034 2
23 4-Methyl-6,7-dihydroxycoumarin phenylpropanoids ~ 776-86-3  7.34  CjoHgO4 [M+H]+ 193.049 54 193.04944 —-0.52 165.054 2,147.0439,137.059 8,  Lonicerae Japonicae Caulis,
(SFRsea 6,7- —F3dk4- 529-84-0 123.0439,119.049 5 Herba Clematidis, Glycyrrhizae
HF/RT ) Radix et Rhizoma
24 Schaftoside (&)1 phenylpropanoids 51 938-32-0  8.01  CygHpgOyy [M+H] + 565.155 18 565.155 4 0.38 403.080 8,391.08,379.080 7, Impatientis Caulis, Glycyrrhizae
361. 069 3,337.069 5,325.069 4, Radix et Rhizoma, Plantaginis
307.059 7,295.058 9 Herba
25 ( - )-Syringaresinol di-O-glucoside  phenylpropanoids 66 791-77-3  8.43  C34Hy601g [ M + NH, ] +760.302 24 760.301 45 - 1.03 383. 148 4,330. 109 3,265. 106 7, Impatientis Caulis, Lonicerae
(TR T ) 217.085 7,205.085 7,167.070 1~ Japonicae Caulis
26 Polydatin( Polygoni Cuspidati phenylpropanoids 27 208-80-6 8.51  CooHxpOg [M-H] - 389.12419389.126 01  4.66 389,1 243,227.072,185.061 3,  Polygoni Cuspidati Rhizoma et
Rhizoma et Radix 1) 1) 143.050 2 Radix
27 Plantamajoside ( K 4-HiH) phenylpropanoids 104 777-68-6 8.65 CxH3c016 [M-H] - 639.19306639.19519  3.33 315.108 5,179.034 8,161. 023 8, Plantaginis Herba
133.029 2,113.024,71.013 5
28 Isofraxidin ( SEEEHZIE) phenylpropanoids ~ 486-21-5  8.66 CjjHjpOs [M+H] + 223.060 1 223.06 —0.45 208.036 7,190.026,163.038 9,  Sarcandrae Herba
135.044,107.049 5
- 1342 -
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43R 1( continued )

m/z

t 5
No. Cnr(n}[‘)o und Category CAS R N:olecu]l‘ar Mode Sfef‘,ondary Source
(in Chinese) //min ormuia Theory Actual  Deviation ragment
29 Isovitexin( S 2%) phenylpropanoids 38 953-854  8.87  CyHyOj9 [M+H]+ 43311292 43311276 -0.36 379.081 5,361.070 4,349.070 8,  Plantaginis ~ Herba, Herba
337.070 8,323.092,313.070 7, Clematidis, Glycyrrhizae Ra-
283.000 8 dix et Rhizoma
30 Rutin(# 7)1 phenylpropanoids  153-18-4  8.89  CyH30016 [M-H] — 609. 146 11 609. 147 4 2.11 300.027 7,271.024 9,243.039 4, Herba Clematidis
151.002 9
31 Fraxinol ( FIHERPRT) phenylpropanoids ~ 486-28-2 9.1 CpiHjpOs [M+H] + 223.060 1 223.060 06 -0.18 208.0364,190.0259,163.039,  Sarcandrae Herba
135.044 4,107.049 6
32 Cynaroside (ARET) 1) phenylpropanoids 5 373-11-5  9.18 Cy;HypOq; [M-H] - 447.09328447.093 66  0.84 285.040 3,256.037 6,227.034 8, Polygoni Cuspidati Rhizoma et
199.039 8,151.003 3,133.029  Radix, Lonicerae Japonicae
Caulis, Plantaginis Herba
33 Isoforsythiaside A( 3T A) phenylpropanoidsl 357 910269 9.25 CyH3c015 [M+H] + 625.2127 625.2121 -0.96 179.034 8,161.023 8,133.029 2, Plantaginis Herba
101. 024
34 4-Methylumbelliferone (7-#2%4-H phenylpropanoids ~ 90-33-5 9.25 CyoHgO3 [M+H]+ 177.054 62 177.054 47 -0.82 149.059 9,133.065,121.065 2,  Sarcandrae Herba, Lonicerae
HEETH) 105.07,91.054 4 Japonicae  Caulis,  Herba
Clematidis
35 Acteoside( BN D phenylpropanoids 61 276-17-3 9.4 CyoH36015 [M -H] — 623.198 14623.198 91 1.24 161.023 8,135. 045 1,133.029 2, Plantaginis Herba
113.023 9,95.013 8,85. 029
36 Calceolarioside B(AGHAZ T B)  phenylpropanoids 105 471:98-5 9.53  Cp3Hps0py [M+H]+ 479.154 79479.154 45 -0.71 325.0927,263.091 7,245.080 4, Plantaginis Herba
221.081 1,163.039
37 Isoacteoside ( 5737 i f§F) phenylpropanoids 61 303-13-7 9.89 CxH3c015 [M+H] + 625.2127 625.21228 -0.67 179.0352,161.023 8,133.029 2, Plantaginis Herba
113.024 1
38 Apigenin 7-O-glucuronide (/F3£%-  phenylpropanoids 29 741-09-1 10.03 CyHig0y; [M-H] - 445.077 63445.078 49 1.93 269. (045 6,175.024 6,113.023 9, Plantaginis Herba
T-O- TR ) 99.008 3,71.013 4
39 Isochlorogenic acid A/B/C (5#4E  organic acids 14 534-61-3 10.44 CpsHpyO1p [M-H] - 515.1195 515.120 14 1.43 353.088 3,191.056 1,179.034 9, Lonicerae Japonicae Caulis,
i A B B 1 C) 173.045 2,135.044 8,93.034 1 Sarcandrae Herba
40 Resveratrol ( [HZE75EE) phenols 501-36-0  11.19  CyuHp03 [M+H] + 229.08592229.084 98 —-4.11 211.075 2,183.080 2,165.069 3, Polygoni Cuspidati Rhizoma et
135.043 6,119.048 8,107.049, Radix
91.054 2
41 Emodin-8-0-B-D-glucopyranoside anthraquinone 23313-21-5 13.15  CyHpO19 [M-H] - 431.098 37431.098 21 -0.38 269.045 4,240.042 7,225.055 5, Polygoni Cuspidati Rhizoma et
(K Z-8-0-B-D-LI A ) 210.032 1,181.065 7 Radix
42 Genistein( YLl AZ) phenylpropanoids ~ 446-72-0 13.8  CjsHjgOs [M-H] - 269.04555260.04575  0.72 224.047,181.065 8,159.044 3,  Dioscoreae Hypoglaucae Rhizo-
133.029 2,107.013 4 ma, Polygoni Cuspidati Rhizo-
ma et Radix
43 Hederacoside C(# T C) terpenes 14 216-03-6 15.39  CsoHosO26 [ M +H] +1 221.626 26 221.624 51 —1.43 189.164 1,147.065 3,129.054 9, Herba Clematidis
111.044 5
44 Pseudoprotodioscin({HFEEEHTEEF)  terpenes 102 115-79-716.99  Cs5;HgyOn; [M +H] +1 031.542 14031.540 41 —1.68 723.432 6,415.320 3,271.205 5, Dioscoreae Hypoglaucae Rhizo-
253.194 9 ma
45 Glycyrrhizic acid(H#f&) / Clycyr- terpenes 1405-86-3 18.09 CyHeO16 [M-H] - 821.396 51821.39795  1.75 453.3342,407.329 4,351.056 6, Glycyrrhizae Radix et Rhizoma
thizic acid ammonium salt( %< 53 956-04-0 C4pHgrO1NH3 193.035, 113.024 2,99.008 5,
iRt 1) ’ 710133
46 Aloeemodin (%K) D) anthraquinone 481-72-1  20.35 Cy5Hip05 [M-H] - 269.0455 269.045 0.51 269.044 95,240. 042 07 Polygoni Cuspidati Rhizoma et

47

48

4

)

a-Hederin(a-¥# &HEF)

Pulchinenoside A( [13kFEH A)

Dioscin (2 #{ 5 4) 1)

terpenes
terpenes 129 724-84-1 21. 21

terpenes

Ca1He6012

3579095-5 20.78 CyHesOp [M+H] + 7514627 751.461

[M+H]+ 751.4627 751.461 3

19.057-604 23.28  CysH7y016] M + HCO, ] “913. 480 24 913,483 28

-2.26

-1.85

3.32

455.351 5 ,437. 341 6,409. 346 1,
205,076 3,203. 179 6,147.065 5,
129.054 6

455.351 9 437. 341 6,400.346 4,
279,107 7,203. 179 5, 147.065 3,

129,054 6,115,039 3

867.474 6,721.418 1,113.023 9,
89.0239

Radix, Dioscoreae Hypoglau-
cae Rhizoma
Herba Clematidis

Herba Clematidis

Dioscoreae Hypoglaucae
Rhizoma

D) - 2o Bk F A R A

Note:1) — A compound confirmed by comparison with a control.
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