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Study on the chemical composition of Jiangxi specialty Chinese medicine
Chaxiong based on UPLC-Q-TOF-MS/MS
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Abstract: To rapidly analyze and identify the chemical composition of Chaxiong,one of the special Chinese medicine in Jiu-
jlang area of Jiangxi Province,and its pharmacological substance basis is not clear, ultra performance liquid chromatography
coupled with quadrupole time-of-flight mass spectrometry ( UPLC-Q-TOF-MS /MS) was analyzed in this study. The chroma-
tography was performed on a Titank C ¢ column (100 mm x2.1 mm,1.8 wm) with acetonitrile -0. 1% formic acid water as
the mobile phase for gradient elution with a flow rate of 0. 25 mL/min and an injection volume of 3 L. The mass spectrome-
try was scanned in positive and negative ion modes with electrospray ion source (ESI) to identify the main chromatographic
peaks of the obtained components by retention time , accurate relative molecular mass and secondary mass spectrometry cleav-
age fragmentation. The results of this study showed that a total of 72 chemical components were identified from Chaxiong,in-
cluding 33 phenanthrene components,32 organic acid components, five alkaloid components, and two other components. The
UPLC-Q-TOF-MS/MS method established in this study can quickly,accurately and comprehensively analyze and identify the
chemical components in Chaxiong, providing a reference for its quality control and pharmacological substance basis research.
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Fig. 1 Total ion chromatograms of Chaxiong in positive (A) and negative ( B) mode

R1 FSUZRHH UPLC-Q-TOF-MS/MS 4347
Table 1 ~ Analysis of chemical constituents in Chaxiong by UPLC-Q-TOF-MS/MS

BRI e i % ‘ -
oy HH BFHE Measured RH BT TR feirt KB B
g Error . Molecular A
No. ) Ion mode value 6 Fragment ion Compound Classification  Ref.
('min) (x10°) formula
(m/z)
1 1.09 [M+H]* 156.076 7 0.4 110.071 6 .93.0047 CgHgN;0,  #H40 Histidine B 8
2 1.13 [M+H]* 175.119 5 2.9 130.097 7 CeHi4N,O,  FEEBR Arginine B 8
B Choli .
3 1.21 [M+H]*  104.107 1 0.7  60.081158.0656  CsH;3NO Eﬂﬁ Choline hydrox C 16
1de
4 1.29 [M+H]* 118.0862 0.9  118.0863.58.0653 CsH,NO,  #i%ifz Valine B 8
5 1.29 [M-H]-  341.108 8 0.4 179.056 2 CpHyu0p M Sucrose D 8
6 1.30 [M+H]* 116.070 5 1.2 70.065 2 CsHoNO,  Jili%# Proline B 8
7 1.38 [M+H]* 136.0617 0.7 119.0352 CsHsNy 04 Adenine C 16,17
2 WS 10—
8 1.80 [M+H]*  150.058 1 1.2 133.0334 87.0257 CsH,;O,NS qﬂ ‘7": A M Methio B 18
nine
A S Pyroglu-
9 1.84  [M+H]* 130.049 8 0.4 84.0442 CsH; NO, ~~\TD‘M; yrogiu B 18
tamic acid
10 1.86 [M+H]* 245.0770 0.7 113. 034 9, 96. 007 CoH;;N, 06 JRAF Uridine * C 17

8.70.028 6

11 1.87 [M+H]* 113.034 6 0.1 96.007 4.70.029 6 C,HyN, 0, FREENE Uracil * C 17,19
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12 1.94 [M+H]* 268.104 7 2.3 ;36' 062 3.119.049 ¢ W N0, JtF Adenosine C 16,20
116. 929 9. 99. 925 S
13 2.13 [M-H] 117.019 0 2.5  4.73.0283,55.020 C,HO, R B 17
1 Succinic acid
14 218 [M+H]* 1820813 0.6 (1)33'1032456‘ 19049 ¢ 4 NOs Wi Tyrosine B 8
‘ 4RI LR
15 2.18 [M+H]* 165.054 6 0 119. 040 8.95. 049 CoHg O5 4-Hydroxycinnamic B 21
4.77.038 1 o
acid
16 2.26 [M+H]* 132.1020 0.6 86.096 4.69.069 6  CoH;3NO,  RFE4(R Isoleucine B 8,20
17 2.43 [M+H]* 132.1020 0.6 86.0957.69.0692  C4H;NO,  Z4{f Leucine B 8,20
Nas 7y
18 2.99 [M-H]-  169.014 0 1.6 125.0250 €, Hg 05 Zf‘ﬁ,%m‘ B 17,19
Gallic acid
b T A A
19 3.42 [M+H]*  166.086 4 0.9 120. 080 7. 103. 054 CoH,;;NO, AR B 8
3 Phenprobamate
153.017 5.109. 028 JRILAS R
2 4.1 HI 153.019 2 . : C,Hg0 B 1
0 7 [M-H] 53.019 0.8 8.91.0195 78T Protocatechuic acid * ’
188. 070 9 ,170. 060
21 4.55 [M+H]*  205.096 7 2.5 1.159. 091 6,132, G, H,N,0, a4 Tryptophan* B 17
080 6 .118.065 1
191.057 1,173. 045
. v " )
2 5.04 [MH]© 353.0880 0.6 6.161.024 3 135.  CjH,0, %/t Chlorogenic B 1
acid
045 1
23 5.37 [M-H]- 167.035 1 1 167.028 9.123. 043 o, éé@& o B 17
9 Vanillic acid
.03 )
24 5.70 [M-H] 179.034 8 0.8 (1)79 033 1135045 ¢ oo,  ukRs Caffeic acid B 20,22
353.088 4.335. 077 S4¢JE R B Isochlo-
HI , Cy5H,y, 0
25 5.80 [M-H] S15.119 4 0.3 0.191.056 0 »MER rogenic acid B”* B 12
3-(2-F K
2% 6.26 M 165.055 3 2.6 165. 055 7 .121. 042 CoHyy 05 iz 3-( Z—HydTOX}.f— B »
7 phenyl )  propionic
Acid
353.086 2, 191. 057 SELEJRER A Tsochlo-
. § . . , CysHy, O
27 7.06 [M-H] S15.119°2 0.6 0.179.034 9 »imTR rogenic acid A”* B 12
193. 049 8 178. 027
28 7.21 [M-H] 193.050 8 0.9 3.149. 060 3.134.  CyoH O,  BAI%f% Ferulic acid B 8,22
037 5
353.087 3.191.056 . 54k C Isochlo-
HI , \ CysH,y, 0
29 7.32 [M-H] 515.119 2 0.6 1 179.053 6 wtuOn e acid € B 12
221. 083 6,190. 998 TR T RN R
30 7.44 [M-H]-  221.082 1 0.8 0.163. 006 4.133.  C;,H,,0,  #A& 1 Dihydroxybutyl A 17
066 2 phthalide isomer I*
209. 113 8.191. 105 HIE N N
- : CppH,0
30747 [MeH]T O 270278 0.2 Pl eHisOu g amolide N A 20
TSR 1
32 8.26 [M+H]*  189.091 0 0.2 é53' 069 3.128.060 ¢ 4,0, N-Butylideneph- A 22
thalide isomer I
: ) PRI s
3 829  [Ms+H]* 251120 0.6 207101 7.165.088 oy o IFNSARTD A 20,22

4.143.082 4

Senkyunolide I
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34 8.33 [M-H] 137.024 3 0.9 93.034 5.75.021 9 CHgO; KR Salicylic acid B 17
. ) [ A=Y .
35 8.40 [M-H]- 193.050 8 0.8 178.026 8.,134. 037 (o y o, FIBLESH AL Fer B 8
4 ulic acid isomer I
_¥A - =
179. 072 6 .163. 981 %ﬁ:;}%ﬁf i
36 8.75 [M-H]"  207.0660  -1.5  6.137.026 4,109.  C,H,0, 2HR S-rydroxym- B 2
028 3 ethyl4-methoxy cin-
namic acid
) ) . PRI Py TG
37 9.40 [M+H]* 225.1120 0.6 207.029 4.191. 019 C,H,604 i lr”mﬁ“ i A 20,22
2 Senkyunolide H
4,7-Z 73T &t
38 10.03 [M-H]-  221.0821 0.7 177.092 9 CpH, 0,  #Rk 4, 7-Dihydroxy- A 17
3-butylphthalide *
171. 080 5.128. 061 T W S kS 0 A
39 10.31  [M+H]*  189.091 2 1 9.119. 049 7.105. C;H,,0, 1 N-Butylideneph- A 22
069 6 thalide isomer II
) ) PR S K
40 10.31 [M-H]- 207.1025 -1 189091 8.161.093 ¢ y o, ) "%Vmﬂ N A 20,22
3 Senkyunolide K
7Y TAS v dii=]
41 10. 55 [M-H]-  355.1190 0.7 193.056 3 CaoHyy Og I B i A B 17
Coniferyl ferulate
163. 039 2 .135. 043 o N
42 10.56  [M+H]* 163.0390 0.1 §.107.054 4 91.053  CoH,0, F P T D 20
] Hydroxycoumarine
) ) HTHE
43 10.85 [M-H] 177.092 0 0.5 177.093 7,149. 098 Cy HuO, HE TS . B 12
3 Methyl eugenol
1 (-
44 11.59 [M-H]-  207.1028 0.8 161.096 9 CpoHy604 RIS P c A 20
Senkyunolide G
173.091 1,145. 100 e e
45 11.60 [M+H]* 191.1067 0.4 9.105.068 7 .91.053  Cj;,H,,0, AR P T S 1A 1 A 22
6 Ligustilide isomer I
437 FH-3-T F IR R
46 1208  [M-H]-  205.0872 0.9 30;‘1033745‘161' 097 " CLH,0,  4-Hydroxy-3-bu- A 20,22
A tylphthalide
. ) . P g
47 12.77 [M-H]" 203.071 5 0.7 203.072 3,173. 025 C,Hp, 05 éj I%WE“ B A 22
3 Senkyunolide B
193. 049 0.178. 029 [ N
HI- CioH,00
48 13.16 [M-H] 193.050°8 0.7 1.134.036 6 1077104 Ferulic acid isomer II B
. . PEII 2 s
49 13.59 [M-H]-  203.0715 0.7 203. 0715143050 ¢ o, NS P ¢ A 20
1 Senkyunolide C
175. 112 3 147. 116 U
50 1434 [M+H]* 1931232 4.5  7.137.059 8.105.  Cp,H,0, gﬂiﬂﬁi A 20,22
069 1.91.054 7 i ’
173.097 3 ,145. 101
1.135. 044 2 117. 1E T AR
- CpH,0
3 14.84  [M+H] 191.106 8 0.9 070 0. 105. 070 2. 1271472 3 _Butylphthalide A 2
91.054 5
TR T HORBR A
52 15.96  [MH]- 2210819 0.3  22L1S31N203-008 c iy 0, fk I Dihydrowbuyl A

2

phthalide isomer I *
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173.096 7 .145. 101
. g L L
53 15.99 [M+H]* 191.106 9 1.2 2.117. 069 9.105.  C;,H,,0, :gﬁt'ff: i’;ﬁiﬁln 22
069 6 .91.054 1
177.127 5.149. 132 BT R P R
+ C,HgO
54 16.54 [M+HJ 195.138 6 3.3 6\125.0598 121gYs Sedanolide 20,22
JIEBENEE A Ligus-
55 16.85  [M+H]* 397.2011 0.4 279‘ 184 6.191. 106 ¢ 'y 0, ticum chuanxiong al-
cohol lactone A *
TRETERKS
205. 132 0, 191. 070 ¥ & T Dihydroxy-
- - N H J J
%6 17.15 [M-H] 221.081 8 0.8 1 Cia s O butyl phthalide isomer
-
YR IF e A A
57 17.17 [M+H]* 381.206 8 2.1 1914510?012 \4173' 097 CyyHyg Oy {4 T Levistilide A iso-
T mer |
191. 107 6,173. 097
0,145. 100 7. 117. VA v N
+ C,H,,0 i
58 17.18 [M+HJ 191.107 6 4.7 070 1\ 105. 069 5\ 12114 Yo Z—Ligustilide 22
1710083 9. 153. 070
5o 1758 [M+H]® 189.0911 0.4  3.128.062 1.115. CpH,0, ) A HEAHE N-Bu- 20
054 7 tylidenephthalide
397.391 7,379. 209 JIEREATE B Ligus-
60 17.96 [M+H]* 397.201 2 0.7 7.207. 102 0, 191. Cyy Hyg O5 ticum chuanxiong al-
106 1 cohol lactone B ™
191. 107 1,173. 095 .
N Mz 1=}
61 23.18 [M+H]* 381.206 3 0.8 9.163. 111 8, 145. CpyHyg Oy EA%'E,WEHA
101 4 Levistolide A
62 23.99 [M+H]* 383.221 6 0.3 ?8?9122?02 \91 93. 122 Cyy H3 04 Chaxiongnolide B
385.239 0,193. 121
63 26.32 [M+H]* 385.237 2 0.4 6.175. 111 0, 137. CyyH3,04  Chaxiongnolide C
059 0
Chaxiongnolide B 5
64 27.50 [M+H]* 383.220 9 2.1 191.107 2 Cyy Hsy 0y ¥y & 1 Chaxiongnol-
ide B isomer I
Y IF R A 54
65  28.19 [M+H]* 381.2063 0.6 ;9145101703 ‘9173' 09 0L Hy0, I Levistilide A i-
A somer [1
Chaxiongnolide B 5
66 28.44 [M+H]* 383.221 1 -1.6 é9?7511?1f ‘9191' 106 Cyy Hsy Oy ¥ 4& 1 Chaxiongnol-
A ide B isomer II
BT R A St
67 28.52 [M+H]* 381.206 3 0.6 19}3510342 \1145' 101 Cyy Hyg Oy fA& III Levistilide A i-
N somer I1T
BN A
68  33.38 [M+H]* 381.2062 0.5 ?81'7320892 ‘6191' 107 0, 1040, K IV Levistilide A i-
T somer 1V
Chaxiongnolide C 5
69 33.96 [M+H]* 385.2375 0.3 }91 -106 1,177.127 CyyHs, Oy ¥ & Chaxiongnolide
C isomer
70 37.09 [M-H]" 279.233 2 0.9 279.239 2 C,gHs, 0, W2 Linoleic acid 17
71 38.93 [M-H]" 255.232 8 0.5 255.2333 C,6H;,0, FEAEBR Palmitic acid 8
72 39.34 [M+H]* 283.263 2 1.0 281.247 7 CisH3,0, 8 Oleic acid 16,20

T NAE P E YRR A RN s B A MLRZEBIY 5 C AR OS5 D HAL S ALY

Note: “ Compound identified from Chaixiong for the first time; A ; Phthalide ; B ; Organic acids;C; Alkaloids ; D ; Other components.
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Fig. 2 Possible mass spectrometry fragmentation pathway of senkyunolide A
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FFH B Je—rF H,0 JTE R m/z 173.095 9 [ M/2 +
H-H,0 | "W R &+, L —0F CO AR5
+ m/z145.101 4 [ M/2 + H-H,0-CO]* ( lL& 3),
53R iR A e A — B, WAL A
61 SHRICH I NEE A

N\
_|C/“' b
4 m/z163.111 8
(¢]
o

A,
\O\ R AN
co NN
miz 191.107 1 " ©+/W
0

m/z 173.095 9 m/z 145.101 4

3 EHARE A THORERREE

Fig. 3 Possible mass spectrometry fragmentation pathway of levistilide A
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Fig. 8 Possible mass spectrometry fragmentation pathway of sucrose
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