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Qualitative analysis of chemical composition of Xiaoxianxiong Decoction based
on UPLC-Q-TOF/HRMS*
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HUANG Jianmei
School of Chinese Pharmacy, Beijing University of Chinese Medicine, Beijing 100029, China

Abstract: Objective To qualitatively analyze the chemical constituents of Xiaoxianxiong Decoction by Ultra Performance Liquid
Chromatography-Quadrupole Time-Of-Flight Mass Spectrometry(UPLC-Q-TOF/HRMS®). Method A Waters ACQUITY UPLC
BEH C, column (2.1 mm x 100 mm, 1.8 um) was used to perform gradient elution with 0.1% Formic acid-water and 0.1% formic
acid-acetonitrile as the mobile phase. Column temperature was 35 °C and the flow rate was 0.3 mL/min. ElectroSpray lonization
Source(ESI) was used to conduct mass spectrometry analysis in positive and negative ion modes. Results According to the precise
molecular weight and secondary fragment ions of the compound, combined with the relevant literature and UNIFI 1.8 software, 99
chemical components were identified and 63 were preliminarily determined by UPLC-Q-TOF/HRMS" analysis of Xiaoxianxiong
Decoction. There were 23 Organic acids, 9 Gingerols(including Gingerone, Gingerdione, Zingerone, Gingerol, Shogaol), 8
Flavonoids, 6 Alkaloids, 8 Lignans, 3 Amino acids, 3 Nucleosides, and 3 other types. Conclusion This method is fast, accurate and
convenient, which lays a foundation for in-depth study on the pharmacodynamic substance and metabolic process of Xiaoxianxiong
Decoction, and provides a reference for its quality control.
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1.1 UE5E

A 1 R8O RH 6 3 4 CACQUITY I-CLASS, £
Waters /A 7 , it A5 Masslynx V4.1 LA ; DU AT &
T IS 18] 5 1% 4% (SNAPT G2-SI Q-TOF &5 1 il & w43
HE VA, 55 [ Waters A & , 85 75 N HLIBT 5 51
JRESD ; 7 R°F(JA2003B, FHEECTFRIAERA TR A
A s HAEMH-1000, I EMFACUER AR A D

RV H L 2 R (35 [ Fisher A 7)) 5 4l
7K HH 4l 7K AL (MILL-Q 24 [F 3l XUEE 4l /K Z5 18 2%, b
SN AR T B R SR R A 7D il % o
1.2 #H

ANBE RN L E R RN RN EA R,
HEGEHPY D JRZE G2 L 4D T b sik AR EZY
R PR A w3, 222 5 T b 22 [H 254 117 3 )
S HAb R R AR ES & . UL EZiM g db s
HR 25 K5 2 0 i R M IR e, BOEN B
HRBHMAY) ¥ 3% Coptis chinensis Franch. [f] AR 2%,
B NREERHEYNE Pinellia ternata (Thunb.)
Breit. 1) 4B 25 28 4 22 (AR 5 10n T, SR
N RIE YRR Trichmanthes kiriloxvii Maxim. F]
2 &

2.1 /NPEBHRIEI &

FedE R E VRN ZE(3:6:10) S 5 L 6
FREUEE 6 g 2 H 12 g R 20 g, Bl /B
JECN 1000 mL [ JE& I v, I 10 £5 2 (17K, [l i
W1 b, 83, USCEE D8 Vs R n 8 i i /K, Bl i 4
B h, 83, A 9 2 B G, 12 000 r/min = 3 25 0
15 min, BU_EJ# 3347 UPLC-Q-TOF/HRMS* 43 #7
22 tEERH

ok Waters ACQUITY UPLCBEH C,,2.1 mm x
100 mm;, 1.8 pm) ; AR ¥ & 0.3 mL/min ; ¥ i 35 ©
C:HEFEE S pL;s J3h AH - 0.1% IR 7K ¥ W (A -
0.1% H R I (B 5 5K FH 6 B 3 Mot , L A4 3 ot 2% F
W1,

2.3 FRIEEH

SNAPT G2-Si Q-TOF/HRMS" & 43 ¥ 85 1~ ik Ji

J3E R ASCR FH FEL BT 2 HE B YR EST, E IE L 1 38 TR0 T

%1 UPLC-Q-TOF/HRMS"# il i & i 5t B 5% 44
Table 1 Chromatographic elution conditions for UPLC-Q-
TOF/HRMS" detection

t/min Al% B/%
0 98 2
8 91 9
18 68 32
20 11 89
35 0 100
37 98 2
40 98 2

g3 AR AT BTV A Iy AT o A e Al R D A
Bhmi % BB 5 s k. TR EN
10 mL/min; ZESEN 120 °Cs FAW U N 310 kPa;
I 75 ARV SUARA R 900 L/hs HEFLR MK < 50 L/h;
BE A HE 500 Vi HESL L 40 ViR ey
40~65 eV ; PUAT 41475 Fil 9 50~1 200.
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FIF Masslynx V4.1 BEATHAERED T, 250G oW, B EB/ R 99 Mo, IEE 7T 55
FIEE 5 (BSIOAMA B 7 (ESD PIFUBL QT 930, S BT 44 50, BAARSS RINEE 2 Fios
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Fig. 1 BPI chromatogram of UPLC-Q-TOF/HRMS® of Xiaozhanxiong Decoction
&2 UPLC-Q-TOF/HRMS"/INEMIH L Z M 5 7 #
Table 2 BPI chromatogram of UPLC-Q-TOF/HRMS" of Xiaoxianxiong Decoction
i
o tmin I m/z Z S T (MS/MS) EA i KA SRR
1 0.90 165.055 7 119.013 1[M-H-C,H,01.133.030 0l M-H-CH,01'.135.0453  J} &% / RE
[M-H-CH,01.147.045 5{M-H-H,01. 149.024 8{ M-H-CH, I
2 0.91193.050 0 159.045 6[ M-H-H,0,1.161.061 6 M-H-0,1".163.042 0[ M-H- [ $L/#% HHLER ik
CH,01.175.040 2[M-H-H,01.179.034 7[M-H-CH, |
3 0.92179.0347 135.045 3[M-H-CO,1.143.010 1[M-H-2H,0 1. 145.028 7[ M-  WimER; AR ik

H-H,0,]".147.045 5[ M-H-0, ]

4 0.94267.0856 173.022 6l M-H-CH,01.175.040 2[M-H-CH,01.179.034 7 . \-3,4- -~ FHEFERER  AHLKE H5E
[M-H-2CH,] .191.034 8 M-H-CH, 1. 193.050 4l M-H-CH, ]

5 0.94387.1232 291.094 9[ M-H-C;H;01.293.064 2[ M-H-C,H,,'.295.076 0 [T A
[M-H-4CH,1.297.095 2[ M-H-C,H,1.321.092 1[M-H-2CH, ] .
323.112 5[M-H-2CH, I

6 0.99209.0814 121.045 7[M-H-HN,0].124.056 3LM-H-H.N,01.139.056 8 # % TE N/
[M-H-2N,1.156.081 7[LM-H-NH, ] el
7 1.10331.1312 133.056 OL M+H-C.H,,0,]".134.065 7L M+H-C,H,,0,]"- e EHR EZE

135.047 OLM+H-C,H,;0,]".138.058 1[M+H-C,H,;0,]"-
163.070 3[M+H-C,H,,0,1".222.095 0L M+H-C,H,, ]*
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% _
o t/min S m/z TSR (MS/MS) By EICE 3
8 1.11 304.1531 138.058 I[M+H-C,H,,NO,]'.139.044 7[ M+H-C,H,,NO]'. RO E /A%
163.070 3l M+H-C(H,;0,1°.204.097 6 M+H-C;H,,0, 1"+
241.167 3[M+H-C,HO1".252.125 2[ M+H-2CH, ]*
9 1.23167.0364 110.040 9[M-H-C,HO,1.116.998 7[M-H-CH,0,1.119.013 2 FHFH & AR P
[M-H-CH,0,]
10 1.25361.0550 173.024 5[ M-H-C,H,0,1.175.045 2[ M-H-C,H,0,1.243.038 9 2K W E
[M-H-C,H,0,]'.247.067 7LM-H-C;0,].257.051 4{M-H-
C,H,0,T
11 1.47217.0503 150.057 4{lM-H-CH,0] H /o JRE

12 1.86 455.1461 161.061 6 M-H-C,H,;0,]+174.996 0l M-H-C;H,;0,1187.043 5,5'- — FI 4 L& i FA g B KHEZE Wik
8[ M-H-C,,H,,0,1.191.073 2[ M-H-C, H,,0,1.200.071 0[ M-H-

C,;H,;0, 1

13 5.45403.0946 89.002 6[ M-H-C,;H,;051'.209.021 8[M-H-C{H,,0,1.211.041 3 & TS A%
[M-H-C4H,,0,1.215.069 6 M-H-C{H,0, T Bl

14 7.03 151.0360 77.040 9L M+H-H,0,1°.93.040 4 M+H-2H,01°.95.050 6L M+ ¥ -2,4-"I%-1,1,4-=[% /o BEE
H-H,0,]".111.043 8[M+H-H,0 ]

15 8.32256.0849 132.035 5[ M-H-C,H,0,1.182.051 5[M-H-CH,N1.195.057 9  3-FH 4 JL-D- % 5 ik IR N
[M-H-HN1.197.071 9[M-H-CHT

16 9.24 195.043 7 121.044 0L M-H-C,H,0,1.136.030 3[M-H-C,H,0, 1 AN B R GEED /o JRE

17 9.88 139.040 1 111.045 6(M+H-CO]" J ) LAs /o RHE

18 10.59 413.113 0 145.043 2[ M-H-C,,H051.191.047 0l M-H-C,H,0,1.198.080 0 % A % HHLER #iE
[M-H-CH,0,1.267.080 5[ M-H-C,H,0, ]

1910.93 537.199 1 136.062 5[ M-H-C {H,50,,1.255.079 7[ M-H-C,;H ;01" Lanicepside A KFzw i

279.082 6[ M-H-C,H50,1327.137 0[ M-H-C,,H,,0;1.344.135
0[M-H-C,H;051+459.159 4[M-H-C,H,0,

20 11.48 271.112 1 119.065 2[ M-H-C,H, | F/NBETH, AV
2112.86 177.0522 107.050 4 M+H-CH,0,]" 3,4- TR OB AR Wik
22 13.01 343.0888 161.037 9 M-H-C,H,N,0,1.171.058 1[M-H-C,H,NO, ] . TN IA A% 1 A E- I
177.032 4{M-H-C,H,N,0,1.193.063 7l M-H-CH,NO, ], #/
199.052 2[ M-H-C,H,NO, ] R
23 13.31 287.0531 153.0133[ M+H-C,H,0,] YN Bl N
24 13.37 391.1786 119.046 7[M+H-C ;H,,0,]1'+147.045 2[ M+H-C ,H,,05 "+ (£)-57 - AL VE AR IR RIER S0
205.049 5[ M+H-C,,H,;0,]1"
25 13.61 461.111 6 227.048 4[M-H-C,,H,,051'.255.083 6[ M-H-C,H;0;1.270.025 5-hydroxy-2-(3-hydroxy-4- /R
3[M-H-C,H,;051.273.091 0[ M-H-C,,H,0,1.313.044 9[M-H- methoxyphenyD)-7-[ (2S,3R,
C:H,,0,1.447.094 8[M-H-CH, ] 48,58,6R)-3,4,5-trihydroxy-

6-Chydroxymethyl) oxan-2-yl]

oxychromen-4-one

26 13.99 397.162 0 203.107 0L M+H-C,H,,0, 1" NAEWR T A2
27 14.00 313.120 0 191.044 7[M-H-CH,, ) A FR TS /A
28 14.22 271.058 2 131.055 4[M+H-CH,0,]" a3 R

JRZE
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o t/min S m/z TR FAERE T (MS/MS) B EICES 3

29 14.86 357.168 1 190.067 1[M+H-C,,H,50,17.191.071 0L M+H-C,H,,0,1" BTN LHER A%
202.059 1[M+H-C,H,;0,1".203.073 7[M+H-C,H,,0,]".
204.078 9[ M+H-C,H,;0,1°.206.093 9[ M+H-C,H,,0, ]

30 14.98 327.097 1 188.060 7[ M-H-CH,0,1.221.076 0l M-H-CH,0,1.233.061 4  JR#EIE04 4%+ A N
[M-H-H,0,].237.066 8 M-H-CH,01.249.066 8[ M-H-H,O I

31 15.46 741.256 3 160.031 1L M-H-C,H;,0,,1'.162.046 4[M-H-C,;H;,0,, 1" (-4 i Tz AIEE %
433.154 7lM-H-C,,H,0,]

32 15.66 329.150 4 121.044 6] M-H-C,H,;CIN, . 145.044 8[ M-H-C;H,;CIN, ], JELE IR HHLER ik
160.066 6[ M-H-C;H,,CINT.161.075 6[ M-H-C;H,,CIN T

33 16.63 337.131 7 279.086 1{ M+H-C;H,01".291.096 6] M+H-C,H,01°.308.123 5 /NEER AR %
[M+H-CHOJ".309.109 0l M+H-2CH,]".310.102 7[ M+H-
C,H,]1'.322.105 3[M+H-CH,]'

34 16.63 322.108 9 291.096 6f M+H-CH,017.293.101 3[ M+H-CHO " /INBE LT 5, AT
305.106 7LM+H-HO T

35 16.63 829.724 8 219.082 5[ M+H-C,,H,, 1°.231.093 2[ M+H-C, Hy, 1°.232.084 5 = Az Hil 2 H il 1 /R
[M+H-C,H;1°.241.080 6[ M+H-C,Hy 1" 242.0760[ M+H-
CyHgs17.254.087 9L M+H-C3Hys 1

36 17.05 433.154 5 213.069 8 M-H-C,,H,,0,1.224.062 0l M-H-C,,H,,0,1.236.062 (£)-5" - F 5= NIEEeLa
3[M-H-C,H,,0,]'.237.069 2[M-H-C,H,,0,]1'.248.059 7[M-H- ES
C4H,,0,1.341.108 4[M-H-C,H,O T

37 17.06 357.141 1 278.069 9[M-H-C;H,,0,1.283.072 5[ M-H-C,H,,01.297.089 3 6-Z} LEHFE %
[M-H-C;H07.311.103 6[ M-H-C,H,0]'.327.134 9[ M-H-
CH,07.341.108 4[M-H-CH, T

38 17.13 401.139 6 145.062 7[M+H-C ,H,;051'.167.079 0l M+H-C,,H,,0, 1" () -5 T A Il KIRR Wi

39 18.28 337.130 1 279.080 8[ M-H-C;H,0 T ZiRR TR VTR

40 18.33 323.116 7 137.060 9l M+H-C,;H,NO,]'.202.077 1{ M+H-C,H,0,]"+ % 24 1B VTR
291.085 9[M+H- CH,0]"

41 19.31 383.149 1 202.070 0l M+H-C{H,;0,1°.203.066 6l M+H-C;H,,0, 1"+ () -7 P o g KIRZE i
295.091 4{ M+H-C,H,,0,17.297.069 6 M+H-C,H,,0]"
299.087 8L M+H-C;H,,017.309.108 6{ M+H-CH,0,]"

42 19.35 343.081 2 101.038 7L M-H-C,H,0,1.225.013 9[M-H-C,H,O ] WA F W HE

43 19.47 219.173 6 131.081 9LM+H-C,H,,0]'.133.102 1[M+H-C;H,,0] . 145.098 X AR /A%
8[ M+H-C,H,,0]".147.117 2[M+H-C,H;01".159.071 4[M+H-
4CH,]".203.142 8{ M+H-CH, 1"

4419.60 277.212 0 81.073 0l M+H-C,,H,,0,17.95.054 2[ M+H-C,(H,;017.95.090 1 +/SH ) /o RE
[ M+H-C,H,,0,]".109.104 9[ M+H-CH,,0,1°.113.061 9[ M+H-
C,H,,17.169.116 9IM+H-C,H,, 1"

4519.60 517.316 9 367.240 1[ M-H-C,H,,0,1.393.200 3[ M-H-C;H,;0; '.410.253 8 #i /" & R /R
[M-H-C,H,,0,1.437.266 7l M-H-C,H,0, ] .449.235 3[ M-H-
C,H,,0,1.455.316 1[M-H-CH,,0,]

46 19.69 371.151 3 219.068 3[ M+H-C,H,0,1.246.093 3[ M+H-C,H,0,1°.323.137 1,2- A E#H &K TR

3[M+H-CH,0,]".337.135 6. M+H-H,0,]".338.120 7[M+H-
CH,0]
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o t/min S m/z TSR (MS/MS) By EICE 3
4719.70 187.072 9 123.042 5[M+H-C;H, 1. 131.044 9[M+H-CH,01".135.044 0 | T-& /R
[M+H-2CH,1".135.080 7LM+H-CH,01".137.061 2[ M+H-
2CH,]".151.071 3[ M+H-CH, 1"
48 19.70 201.088 6 107.049 Ol M+H-C,H,01".122.041 3l M+H-C,H,17.123.042 5  Z R T fig /R
[M+H-4CH,]".135.044 0L M+H-C;H,1".137.061 2[ M+H-
3CH,]".151.071 3[M+H-2CH, ]*
49 19.71 277.179 7 175.075 3l M+H-C(H,,01". 187.065 9{ M+H-C,H,,01". 189.082 6-Z )i LR EE
4[M+H-C,H,,01°.201.092 1[M+H-C,H,,0]".216.072 0l M+H-
C.H,;17.217.094 4LM+H-C,H,, 1"
50 19.80 233.092 7 107.088 6[ M+H-C,H,0, ]’ [(1,5)-7,7- I 3E-4- XA /o g
[3.1.1]5-3 ) dk ] 2 12 H I
5119.83 159.116 0 105.072 2[ M+H-2CH, 1. 107.088 6 M+H-2CH;1'.109.106 2 (-)-a-JR/ /o
[M+H-2CH,]"
52 19.85 675.363 8 429.156 8 M-H-C;H,,0]-.433.242 1[M-H-C,,H,;0,1-.496.272 Z /5 /o
7LM-H-C,H,;0;]-.498.292 1[ M-H-C7H,;0; ]-
601.363 1[M-H-C,H,0;1-.643.331 5[ M-H-CH,0 -
53 19.85 369.236 6 171.105 6 M+H-C ,,H,,01°.229.219 3[ M+H-CH,,0,]" L-o- T A B2 I /I RE
54 19.86 193.158 6 109.106 2[ M+H-C;H,01".133.101 O[ M+H-C,H;01".149.100 6 P-4 > / 2%
[M+H-C,H,]1".149.137 4{M+H-C,H,0]"
5519.90 515.299 2 410.248 3[M-H-C,H,0,1.426.316 1[M-H-C,HO,1.427.3273 #i/"&D /o RE
[M-H-C,0,1.436.273 7[M-H-C;H,01.443.319 1[M-H-C,0, ]
498.292 1[M-H-HOJ
56 19.92 337.202 1233.110 1[M-H-C,H, ] A%z Biiil /o g
5719.92 193.101 8 130.102 3[M-H-C,H, (IE) T2 /o RE
58 19.96 235.149 3 130.1023 1[M-H-C;H, T JER=A17: AL A2
59 19.98 343.191 3 105.033 1[M+H-C,,H,,0,1".291.187 0l M+H-CH,0]" 8-22 il LR EE
60 20.04 287.197 2 137.057 0L M+H-C,H,, 1" G B IE 2R 4B
61 20.09 345.206 2 151.067 5[ M+H-C,,H,,0,1°.165.081 2[ M+H-C,H,;0, 1"+ (8)-Z M) LR EE
171.131 0l M+H-C,H,,0,1°.216.114 6[ M+H-C;H,;0,]1"
289.174 9[ M+H-CH,01°.305.214 2[ M+H-H,0]"
6220.13 339.210 7227.152 1[M-H-C,H,,0 T A6 VU 12 HILER - E/
JRZE
6320.25 251.013 3 172.007 9[M-H-C,H,01.177.011 6 M-H-C,H, | S-FEASEAME R & A%
64 20.26 337.013 2 177.011 6[ M-H-C4H,0O, T S N g I ]
A3
6520.27 315.208 6 124.093 2[ M-H-C,,H,,0].148.097 3l M-H-C;H,,0 ] 9E, 12Z-V iR AR FE
66 20.35 211.168 0 77.041 5[ M+H-C,H ;0,1 IR & e GEES
6720.47 277.211 8 95.086 5[ M+H-C,H,,0,]1" e R 2 5/
JRZE
6820.48 201.166 2 171.117 7[M-H-2CH, ]'.185.135 7[M-H-CH, I o- 2 I R %
69 20.52 195.101 6 95.048 8{ M+H-C,H,0,1".121.028 1LM+H-C,H,,0]".167.070 3 [ LR EZE
[M+H-2CH, ]
70 20.61 347.234 2 277.213 1[M+H-2CH, ]* M IH TR 2T AR EE
71 20.69 263.179 7 74.038 8{ M-H-C, H,, W 5 IR AHR JNE
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% B .
o t/min S m/z TR FAERE T (MS/MS) B EICES 3
7220.73 315.207 6 74.038 8[ M-H-C ;H,; | V. JH T2 HHLER TN
73 20.86 279.228 3 69.036 9[ M+H-C,,H,,0]" R FHLER N2/
F 5
74 20.89 343.238 6 130.103 2[ M-H-C,,;H,, I Y % 2.1 HHLER 2 E
75 20.90 319.239 0 130.103 2[M-H-C, H,, T i 5 i G LE
76 21.06 613.389 8 198.086 2[ M+H-C,;H,;0,].419.246 OLM+H-C,H,,]1"478.316 a-ii§i 3% i ¥ /R
5[ M+H-C,H,,0,1'.496.325 7[M+H-C,H,;,01".500.377 4[M+H-
C,H,0,17.510.337 2[M+H-C,H,;,0 1"
77 21.13 223.043 7 122.999 2[M-H-3H,01.141.011 8[M-H-2H,01.145.024 1[M- 1,4-D-}-FL ¥ A g i = B /R
H-CH,0 T
78 21.17 279.230 1 105.070 8[ M+H-C,,H,,0,1".107.087 8[ M+H-2C;H,,0]"+ RIARIz AR FE

135.119 8 M+H-2C,H,01".147.118 9[ M+H-C,H,;0,]1".203.173
5[ M+H-C;H;0,1%.219.169 7[ M+H-C,;H,0 ]

79 21.54 256.263 0 69.035 5[ M+H-C,H,N 1", 114.095 9 M+H-2CH,, 1°.228.223 7 +/NEREkL
[M+H-CH,]".240.253 7[M+H-H,N ]

80 21.56 557.309 1 304.247 2[ M-H-C ,H,,0, 1 HirE B

8121.57 379.300 8 112.050 3 M+H-C H;,17.240.253 7{M+H-C,H,;,01".255.228 1 /£ LT
[M+H-C¢H,,]".283.259 5[ M+H-C,H,,1°.295.305 9[ M+H-
C,H,0]1".312.310 9[ M+H-C,H;, ]

82 21.64 407.328 0 71.075 9L M+H-C,,H;0,]1'.86.099 6l M+H-C ;H;,0,1'.97.102 7 —~+ DUz
[M+H-C,,;H;,0,17.184.191 2[ M+H-C,,H,;01".285.279 4[ M+H-
6CH,]".321.320 9 M+H-C,H,0]"

83 21.81 378.286 1 70.068 0LM+H-C,;H;,0,1*.171.135 1[M+H-C,,H,; ]'.265.254 6 11 &7 {R
[M+H-C,H,,0]".283.258 0L M+H-C,H,]".311.286 9[ M+H-

C,H ]

84 21.84 283.261 2 70.068 0f M+H-C,;H,;0,1'.171.135 1[M+H-C{H,1".255.225 0 i}
[M+H-2CH,]".265.254 6l M+H-H,0 |

8522.25 118.087 2 69.037 1[M+H-CH,NO " L-BE TR

86 22.73 135.078 3 67.056 2[ M+H-C,H,01".69.034 8 M+H-C,H,]".83.051 3[M+ 3-3f C\ - 1-F i
H-C,H,]".83.087 6{ M+H-CH,0]".95.089 6l M+H-H,0 "

87 22.96 463.354 0 135.119 4[ M+H-C,H;,0,1".149.130 5 M+H-C,H;,0, 1"+ A
163.154 2[ M+H-C,4H,,0,17.205.197 9[ M+H-C,;H,,0,1"+
219.206 9LM+H-C ,H,,0,1".425.338 OLM+H-CH, ]

88 23.00 423.363 3 163.154 2[ M+H-C,iH,,017.205.197 9[ M+H-C,;H,,01".
219.206 9 M+H-C,,H,,01".275.268 8{ M+H-C;H,,01°.326.297
7IM+H-C,H,,01".349.339 9[ M+H-4CH ]

89 23.35 453.346 2 175.155 9[ M+H-C,(H;,017.267.272 0L M+H-C,H,,17.339.310 0 y-%+ & [
[M+H-C,H,,0]".341.312 9[M+H-C,H,,01.369.360 4[ M+H-
C,H,07".382.328 5{ M+H-C,H, "

90 24.05 335.160 9 107.092 7[ M+H-C,H,;0,1".133.071 5[ M+H-C,H,,0, 1"+ 6-Z2 B
133.112 4LM+H-C,H,,0,1.135.085 3[ M+H-CH,0, 1"

91 24.61 463.388 5 349.336 9[ M+H-C,H,,0]" My SR

24(R)-F F [

Bihes F 5

/o JRE

AR FH

AHR +H

LA E

HHLEE N
IR TN/
/o R
/R
/o JRE
/o A
B PFE
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o t/min S m/z TSR (MS/MS) By EICE 3

92 30.04 281.056 2 133.019 0[ M+H-C,H;NO, " 134.998 2[ M+H-C,H,,NO, ', i Pt e I SRR Y B PR
136.027 2[M+H-C,H,,0,1".147.071 5[ M+H-C;H,0,1".149.050
9[ M+H-C,H,NO;1.167.061 1[ M+H-C,H,NO, ]*

93 31.25 413.374 2 97.070 60 M+H-C,;H,,17.109.070 S{M+H-C,,H,, 1" 173.135 4 & {7 /o RHE
[M+H-C,(H;,01".395.363 4[M+H-H,0 ]

94 33.21 383.143 2 166.106 6[ M+H-C,,H,,0,1°.168.062 5[ M+H-C,H,,0;]"- (H-FIEMREE ANEE %
179.069 0L M+H-C,,H,,0,]"

9533.22 607.389 0 124.091 5[ M+H-C,,H,;01".147.122 1[ M+H-C,,H,,0,1* KiHE b &R /o RE

96 36.39 275.179 2 183.140 4l M-H-4CH, | MikZ — B¢ / %

97 36.39 232.140 5 189.118 2[ M+H-CH;N,1".196.095 5S{M+H-H,NO1".198.093 5 H-#& ik k& N/
[M+H-H,N,]*.201.115 5l M+H-H;N,]*.213.117 1[M+H- Fe 5
H,0]°.215.131 1[M+H-HO T

98 36.39 330.207 0 207.128 6 M+H-C,H;;01".209.099 3l M+H-C,H51°.217.109 8 A Bl & /o A=
[M+H-C;H,;0]'.222.118 0L M+H-CH,,]".224.131 9[M+H-
CH,,]".245.148 6l M+H-C,H, 0]

99 36.42 329.115 2 192.086 2[ M+H-C,H,,0]".221.085 4l M+H-C;H,,1'.234.089 1 6-Z S 25 LR EE

[M+H-C,H,1".240.121 8{M+H-CH,0,".245.148 6[ M+H-

CH,0,]".257.154 9 M+H-2HO |’

3.2 LEYRE

I I UNIFT 1.8 8 Lhoxe 25 & SCHRE 7 43 #r 3t
%5 /N 32 R 99 ANk 2 LA T FE AL A R TR
HRA A, EER 23 MEEW - R R 25 M A
YRR 28N AE AT 32 ML e, b 8
AN R ERRE R EE 1A AR
EEBEH. AR RTSHPRE 22
A ERRRCH LM 2 W 225
By IL oA, B AL 8 4, AW 6 4, K Jlg &= K
A, A3 H I3, LA EFEE R
WA BERE LA RE 1A
32,10 BOETSA RN 8 B A A R
T PR 4R T2 55 R 2 SCHR LT, 4 4 e A5 i P 23
AN, FERE L AR RE AR
IS, Hoh AR e B R B R Sy, SR VE T
A A 0 P Jo T 8 AR R 2 g I M S DL /N BE T
AR A1) -

Berberine m/z 337.1317

INBER F] BE 1 24 AR 8 42 EST A 20 R A ) m/
z336.123 6 [M ] FH#E 4> F 55 1 m/z 337.131 7[M+
H1', 2R J5 I 25 14> 7 CH,, M 8% 3K & % A T ot R 4%
W25 i % CH,0, LT /I H = L E I, B
B m/z 291.096 6{M+H-CH,-CH,0]", ft 5 it 2= C, LR
m/z279.086 1[IM+H-CH,-C,H,OJ 2% W& 2.

2 AR T B 1 24 & AN EST AR 20 A% 0 1)

H— Z0 0 m/z 338.139 2[ M1 FIHE 4> F 55 1 m/z
337.130 1[M-H1, 885 it 2 —4r F CH,, I EE A & T
Jif G A PRSI 1 53 COL BeJa
Jii 1431 B A 3 m/z 279.080 8[M-H-C,H,O1H¥ F .
LEL 3,
322 PE RINEA RN il B i
¥ (58] Jo % P A K 50 % SCHR E w2271 0 s v T 1
F B 25 N Ry, JREE 28 AN 4y, o 3 B
NAENER AR R TR G DRI RME
W, SR R Oy AR AR LR

@+H @ +H

m/z 279.0861

B2 /NEERERBERE

Fig.2 Cleavage law of berberine
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KR ELZ N B R A A ) 2% 77 X8 RDA
2R, BSURE A I B — 2 i 2 DL om/z
286.047 7LM I FIHE > T 1 m/z 287.053 1LM+H]",
2 RDA 2R J5 160 £ m/z 153.013 3L M+H-C,H,0,]1"
IRE B, a5 SR LEE 4,

AR, KB B WL DL R it 27K 53
T WIAFAER , EST A 3 T Asr il 21— 95 15 32 22 D m/z
256.240 2LMIH1m/z 279.228 3IM+Nal TERAFLE , K6l
FIH R BT m/z 69.036 9 T2k 14T kit

AN AR & FIM+H-C,,H,-H,0]
Q@-H

PR R AR MRS I8 3, AR
& () FAE Z IR () A, 3 B AE IE B A 47 B 45
R B, 3 2k 5 H,0 I NH, 3 B % o A 5
Fo WA —H s FE L m/z 118.087 2[M+
HI T RAEAE K0 3 e — 00 B 7 m/z 69.037 1
RERIDTA TR 13T
[M+H-NH,-H,0-CH, 1", #§ &’ £ — 2 i ik o LA m/

z 174.111 7IM ] F m/z 209.081 4L M+C1] T X AE 4,
H R BT 156.081 7 & ES 1 TATE R
[M-H-NH, ]

m/z 279.0808

B3 ZHIRWHRMBAE

Fig.3 Cleavage law of jatrorrhizine

Luteolin, m/z 286.0477

-

RDA HO 0] . OH
—_—
>+ .
Cc-0 | | OH
OH

m/z 153.0133

B4 KEERERMBIE

Fig. 4 Cleavage law of luteolin

323 EERPRENT I8 I E A P A A R T
T P 4R T 5 0 2 SOk Bl 2, 28 s e T A8 A 22 R
324N, BB ERER L 5 H P R AE R
PEY PEAG G, 2R A 5 A AH F], DL AL &4
T T & AT A A VAR -

T FEBEST A T R I 2 — ¢ 5 1% 3 DA
m/z 164.083 7[M 1 Flm/z 187.072 9[M+Na] & {77
FE , FA] R A A TR, BRI 2 1K) m/z 137.061 2 ()
U & 2K 25 1 90 F LR T BRIV v 7 137.061 2[ M+
H-2CH, T,
4 it

RORE =T RANEY TR AR 5 A i L B e o i
ARG iR B, A 5T K A UPLC-Q-TOF/
HRMS" 5 AR X /N B 10323 40 2 B oy 04T RS0 7, 71N
Bea 160 3 7K B d o 1 £ S - 2 PR Al i K
4 UNIFI 1.8 #E47 UL AL , 45 A o 1545 B A Sk dE
LS e 99 Pl AL 2B Rl IE B 485 55 R, 1
THEUT 44 8, w120 8 M 63 M2y, 2 BN

WLER R 234, Z R R 20 22 ) 2T B L 22

My AT L 9 A, SRR 3L 8 AN, AW 6 >, K

fE B ZRIL A, REE IR 3N LT3 A, Hopth 27

3N XA/ R 7 AR Ay B e PR A b S A

il B2 A 7 — ol vy 20 PR 2 B g i — D B

T /INBE IR A o B A D 0N B 37 (1) 24 80 R AR

W FCERAL R AR AN 7555
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