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Difference of Chemical Components in Different Parts of Alangium chinense by UPLC-MS/MS

WANG Xinyue, LIU Chang, YANG Xiaoying, NIU Mengwei, FENG Tingting, SHI Hui, ZHOU Ying" ( Research
Center for Application and Development of Medicinal and Food Resources, College of Pharmacy, Guizhou University of Traditional
Chinese Medicine, Guiyang 550025, China)

ABSTRACT: OBJECTIVE To idenntify the whole chemical components of different extracts of alangium chinense root and
fibrous root using ultra high performance liquid chromatography — mass spectrometry ( UPLC-MS/MS) , and screen the index
components of different medicinal parts”. METHODS UPLC-MS/MS technology was used to analyze the total components of
alcoholic extract ( ALE) , water extract ( ALW) of Alangium chinense root, alcoholic extract ( AFE) and water extract ( AFW) of
Alangium chinense fibrous root. Principal component analysis ( PCA ), orthogonal partial least squares-discriminant analysis
(OPLS-DA) and other multivariate statistical analysis were used to screen and analyze the chemical components with significant
differences in different medicinal parts of Alangium chinense. RESULTS A total of 406 active chemical components were
identified from the extract of Alangium chinense. The mass spectrometry cracking rules of phenolic acids, flavonoids, alka-
loids and terpenoids were summarized and analyzed in different medicinal parts. Twenty Index components such as fraxin,
loganic acid and benzoyleneurea were screened from different medicinal parts. CONCLUSION There were obvious differ-
ences in the components of different medicinal parts and different extracts of Alangium chinense. Phenolic acids, flavonoids
and alkaloids are the main compounds, and they were mainly concentrated in flavonoid biosynthesis pathway. This study pro-
vides a scientific basis for clarifying the pharmacodynamic material basis and quality differences of different parts of Alangium
chinense, and lays a foundation for rapid identification, quality control and further development and utilization of Alangium
chinense.

KEY WORDS: Alangium chinense; UPLC-MS/MS; different part; differential compound; cracking law
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Tab.1 Information table of 5 batches of Alangium chinense
No. Harvest date Place of origin(in Chinese) Harvesting site Sample number

1 2022.08. 10 Ceheng, Guizhou ( St} %) Fibrous root CHI
Root

2 2022. 09. 08 Ceheng,, Guizhou ( 5t I} =) Fibrous root CH2
Root

3 2022.08. 21 Longli, Guizhou ( HM J¢ H) Fibrous root LL1
Root

4 2022.09. 19 Longli, Guizhou ( HeM g HL) Fibrous root LI2
Root

5 2022.08. 07 Guiyang, Guizhou ( 531 5t FH) Fibrous root GY
Root
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Fig. 1 Determination results of total alkaloids (A), total flavonoids (B) and total phenols (C) in five batches of Alangium chinense.
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Fig.2 Total ion chromatograms of positive ions (A) and negative ions (B) in the extract of Alangium chinense
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Fig. 3 Secondary mass spects of anabasine( A) and its possible cracking mode(B)
~
A 124.021 4
168.009 9
123.0127
95.018 4 124.994 3
r 1 ||l 1 11 r 1 11 ||I| '.‘ 1 A1l T 1 11 . 1 T T T r
60 80 100 120 140 160 180 200 220 240 260
mz
B a- = o=
0 (0]
H HO. .
HO. o~ . o oF
-CH,
HO _— HO -CO, HO
- .
OH OH OH
m/z 183.029 9 m/z 168.006 4 m/'z124.016 6

B4 R TERTEANEE(A)fT i a R AR R (B)

Fig. 4 Secondary mass spects of methyl gallate( A) and its possible cracking mode(B)
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Fig.5 Secondary mass spects of hyperoside( A) and its possible cracking mode(B)
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Fig. 6 Secondary mass spects of quercetin-3-O-rutinose( A) and its possible cracking mode(B)
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Fig. 7 Secondary mass spects of dehydrodiconiferyl alcohol( A) and its possible cracking mode(B)
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Fig.8 Secondary mass spects of 3,3'-O-methylellagic acid( A) and its possible cracking mode(B)
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Fig. 9 Secondary mass spects of loganic acid( A) and its possible cracking mode(B)
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Tab. 2 Statistics of the number of different compounds in dif-

ferent medicinal parts and different extracts of Alangium chinense

Classification of Significant difference in the number of compounds

substances AFW vs AFE ALW vs ALE  AFE vs ALE  AFW vs ALW
Phenolic acids 118 118 120 120
Flavonoids 59 62 62 62
Alkaloids 66 66 67 67
Terpenoids 43 43 50 50
Lignans and coumarins 47 50 50 50
Quinones 7 7 7 7
Tannins 2 2 2 2
Others 45 46 46 46
Total 392 399 404 404
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Tab.3 Indicative compounds in different extracts of Alangium chinense

No. Compounds Formula Tonization model Classify VIP P-value Type
1 1-(4-Methoxyphenyl ) -1-propanol C1oHgNO3 [M-H]~ Phenolic acids 1.85 0.02 Up
2 1-0-p-Coumaroyl-B-D-glucose CgHgN,0, [M-H] - Phenolic acids 1.81 0.02 Up
3 2,6-Di-tert-butylphenol Ci4H50 [M-H] - Phenolic acids 1.90 0.03 Up
4 Sinapaldehyde-4-0-glucoside C17H504 [M+H]* Phenolic acids 1.95 0.04 Up
5 Vanillic acid4-0-glucoside C4H 309 [M-H] - Phenolic acids 1.87 0.04 Up
6 2 ,4-Di-tert-butylphenol C14H2»0 [M-H] - Phenolic acids 1.90 0.03 Up
7 5-Hydroxyindole-3-acetic acid Cy5Hg0g [M-H] - Alkaloids 1.91 0.04 Up
8 Benzoyleneurea C3oHyg03 [M+H]* Alkaloids 1. 61 0.03 Up
9 3-Epiursolic acid Cy7H3005 [M-H] - Terpenoids 1.85 0.04 Up
10 Fraxin Ci16H301 [M-H] - Lignans and coumarins 1.70 0.01 Up

O, B T IR B 22 AL S A o /AR 3=
BERSOL S\ SR R B s S (H
ZBUAR R AR X 2SR AR AP 8 100 A X n] BE L2
SEEU AR 25 TR 22 P Y R 2 — o
3.6.3  fEARER T 0T EAE AU
AR AR, X 2 2 A A T AR 3T, A 2R DL
KL, B 2 o IO AR 22 AU I I R B X
O X ARZE SRR RERIA X . 7EA R
PR R B R Y F R T AL m R IR X

o 22 2k 2024 4R 9 55 59 55 17

Sk, 7K P29 AR T i IR X, B
SAHL2,4-TRCT HER M. 2, 6- T JE K
1-(4-HHARHE ) -1- N | 1-0-% 7 LIt -B-D- 1 2 4 |
330k @zs‘?]%%ﬁiﬁi%ﬂ@%‘%iﬁ%i%%?%%i&,
AT RESE P B IR AL 3 Wil A & S 5 ok AL
BY L ERASER, AR R LT
PR SIS Tl Y FER G P A
o

8- BT IR 2o e 1A Bl T 4 4B H R

- 1615 -

Chin Pharm J, 2024 September, Vol. 59 No. 17



R4 T R F AR
Tab. 4 Indicative compounds in different medicinal parts of Alangium chinense
No. Compounds Formula Tonization model Classify VIP P-value Type
1 1-0-Galloyl-B-D-glucose Ci3H6049 [M+H]* Phenolic acids 1.39 0.02 Up
2 2-Amino-3-methoxybenzoic acid CgHgNO3 [M+H]* Phenolic acids 1.38 0.04 Down
3 1-0-p-Coumaroyl-B-D-glucose CysH30g [M-H] - Phenolic acids 1.20 0.02 Up
4 3-Hydroxybenzaldehyde C;Hg0, [M+H]* Phenolic acids 1.43 0.01 Up
5 6-0-Acetylarbutin Cy4Hg0g [M-H] - Phenolic acids 1.43 0.03 Up
6 Prunin Cr1H5 04 [M-H] - Flavonoids 1.39 0.03 Down
7 Kaempferol-3-0-glucorhamnoside Cy7H3005 [M+H]* Flavonoids 1.41 0.02 Down
8 Aromadendrin-7-0-glucoside Cp1Hy0p, [M-H] - Flavonoids 1.42 0.03 Down
9 Esculin CysH;09 [M-H]~ Lignans and coumarins 1.33 0.01 Down
10 Fraxin Ci6H 13049 [M-H] - Lignans and coumarins 1.41 0.03 Down
11 5-Hydroxyindole-3-acetic acid CoHoNO3 [M-H] - Alkaloids 1.43 0.01 Up
12 Benzoyleneurea CgHgN,0, [M+H]* Alkaloids 1.39 0.03 Up
13 Deoxyvasicinone Cy HpN,0 [M+H]* Alkaloids 1.39 0.01 Down
14 Theophylline C7HgN,0, [M-H] - Alkaloids 1.39 0.04 Down
15 L-Carnitine C7H,sNO; [M+H]* Alkaloids 1.33 0.01 Up
16 Loganic acid Ci6H24019 [M-H]- Terpenoids 1.43 0.03 Up
17 8-Epiloganic acid Ci6Hp4019 [M-H]- Terpenoids 1.42 0.03 Up
18 3-Epiursolic acid C30Hyg05 [M-H]- Terpenoids 1.35 0.04 Down
19 Pisiferic acid CpoHog05 [M-H] - Terpenoids 1.38 0.03 Up
20 Mussaenosidic acid Ci6H24019 [M-H] - Terpenoids 1.42 0.04 Up
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