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[ Abstract | Objective; Dalbergiae Odoriferae Lignum is a rare traditional Chinese medicine material in
China. However, there are many varieties of various sources and different qualities in the market at present. In
order to further define the pharmacodynamic substance basis, electrospray time-of-flight tandem mass spectrometry
(UPLC-Q-TOF-MS/MS ) was used to rapidly analyze chemical constituents of methanol extract of Dalbergiae
Odoriferae Lignum. Method: Chromatographic separation was performed on an UPLC RRHD SB-C, (3.0 mm X
100 mm, 1.8 wm) for gradient elution, with mixtures of acetonitrile and 0. 1% formic acid-water as mobile phases
at a flow rate of 0.3 mL » min~'. The column temperature was maintained at 40 °C. The data was collected in a
negative ion mode with electro-spray ionization source ( ESI). Result; According to molecular ion peaks and MS?
mass spectrometry characteristic fragment ions, Mass Bank databases, as well as the mass spectrometry information
of reference substances and relevant literatures, a total of 83 constituents were identified, including 18 flavones,

31 isoflavones, 10 neoflavonoids, 9 isoflavanones, 7 other flavonoids and 8 other components.
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Conclusion; UPLC-Q-TOF-MS/MS can quickly, accurately and comprehensively identify chemical constituents in
methanol extract of Dalbergiae Odoriferae Lignum, and isoflavones, flavones, neoflavonoids and isoflavanones are
the main chemical constituents, which laid a foundation for the basic research of medicinal substances of

Dalbergiae Odoriferae Lignum, and provided theoretical basis and technical support for the improvement of quality

standards of Dalbergiae Odoriferae Lignum.
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Fig.1 TIC of methanol extract of Dalbergiae Odoriferae Lignum

Table 1 Analysis result of chemical constituents of methanol extract of Dalbergiae Odoriferae Lignum

[M-H]" 5 ¢
Ay G /Y 4 T 5k " 5 AE 5 B F m/z
Mg g /eemo /min

1Y & IRER 2',4'-dihydroxychalcone CsH,,0; 239.071 4 239.072 4 4.4 31.49 239.071 3,197.061 2,169. 066 6,148.017 2,
141.071 9,135.010 3,109.031 1

20 SRR 2, 4- dihydroxy- C;,H,,0, 243.066 3 243.066 5 0.7 31.39 243.068 0,228.044 3,227.036 9,200.049 7,

5-methoxybenzophenone 199.043 5,184.053 0,171.051 0

30 BHE  KE1F daidzein C,sH,,0, 253.0506 253.0511 2.0 11.73  253.050 7,225.011 2,223.040 6,208. 054 2,
195.045 9,135.011 2,133.032 0,117.037 1

4D A A #SE pinocembrin CsH,,0, 255.0663 255.066 8 4.9 40.53 255.066 6,213.056 3,185.061 6,171.045 9,
151.005 0,145.067 6,107.017 4

5D A #E H & liquiritigenin CsH,,0, 255.0663 255.066 8 2.0 12.98 255.066 2,135.011 0,119.053 3

6" &R SHEE isoliquiritigenin C,;sH,,0, 255.066 3 255.066 8 4.5 28.34 255.066 9,135.011 8,119.054 1

7 ZIfmk i bolusanthin 1V

8 111l P 2 ,3-dimethoxyxanthone CsH,,0, 255.0663 255.

9 T & 7,8-dihydroxyflavanone CsH,0, 255.0663 255.

10 PRk 2, 2", 5-trihydroxy- C,,H,,05 259.061 2 259.
4-methoxybenzophenone

119 KR melannoin C,H,,05 259.0612 259.

C,sH,,0, 255.0663 255.0668 2.5 32.50

0668 2.0 27.20

0668 2.4 22.24

0620 4.5 17.59

0620 0.7 16. 34

255.066 4,240. 043 6,212.048 3,211.040 8,
196. 053 9,167. 051 6

255.066 7,240.041 8,237.055 9,227.073 0,
226.029 5,211.040 1,209.061 7, 193.064 0
181.069 3,157.067 5,137.024 0

255.066 4,227.073 1,213.056 3,185.060 1,
164. 015 8,151. 005 3,123.010 4,107.016 9

259.063 4,244.039 1,243.031 4,227.036 4,
215.036 2,187.042 1,171.046 8

259.059 7,244.037 6,229.015 4,165.020 8,
151.005 1,137.025 9,123.011 0,109. 032 7
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|8 L O ESiA N &L s i FEAE TR 8 T m/z
MiSfE s(y  /ppmo /min
12 S 0 1] unknown C¢H,0, 267.0663 267.0671 0.6 19.16  267.073 1,252.041 9,251.033 4,224,048 8,
208.054 7,195.045 4,167.052 2
130 EEANEE 8 dalbergin C¢H,0, 267.0663 267.067 1 3.3  30.40 252.042 7,224.048 1,195.045 3,180.059 0
149 SHE  fEHE K formononetin C,¢H,,0, 267.0663 267.067 1 3.1 29.43  267.067 8,252.044 8,251.036 4,223.041 8,
208.054 7,195.047 7,135.011 8,132.025 2
15 SEfR YR K E genistein CisH,,O5 269.0456 269.0460 0.8 20.53  269.046 6,224.048 3,201.057 4,159.046 5,
135.047 5,133.032 1
16 il 7,3',4 -trihydroxyflavone C,;sH;,05 269.0456 269.0460 1.9 12. 04 269.045 7,241.050 3,213.056 7,201.054 9,
135.011 0,133.031 3
17 # unknown CsH 05 269.0456 269.0460 1.8 7.32  269.046 5,252.044 0,241.051 6,239.035 7,

226.028 2,213.057 0,211.041 1, 195.046
167.051 8,135.011 0,133.032 1

—_

18 7K FF- 1k R 2-( 2'-methoxy, 4'- C;(H,,0, 269.0819 269.0828 3.2 33.53 269.080 3,254.059 1,253.051 3,239.035 5,
hydroxy ) -aryl-3-methyl-6- 225.056 8,209. 061 8

hydroxy-benzofuran

19 ZEIFUEN pterolinus B CoH,,0, 269.0819 269.0828 4.3 37.31 269.081 3,254.059 1,253.050 9,239.035 4,
225.056 7,211. 040 6
200 HE 4'- hydroxy- 4- G, H,,0, 269.0819 269.0828 0.1 21.05 269.081 9,253.049 9,237.056 5,209.064 0,
methoxydalbergione 175. 044 1,161.026 6,133.033 0,120.023 9
21 A I1ZEZ alpinetin CoH,,0, 269.0819 260.0828 1.7 23.67 269.080 7,254.058 4,253.050 1,227.070 7,
184.052 1, 165.019 3, 149.996 7, 139.039 0,
122.002 9

22 #E/RE 2'-methoxyisoliquiritigenin C;gH ,0, 269.0819 269.0828 2.4 30.09 269.082 2,254.057 9,239.035 0,226.027 2,

135.011 1
23 A e 3-  methoxy- 9- C,4H,,0, 269.0819 269.0828 1.2 17.28 269.082 7,253.051 0,237.055 5,225.056 1,
hydroxypterocarpan 161.0259,117. 036 8

24 Wy ¥EHEE) dalbergiphenol C;HgO0; 269.1183 269.1186 1.0 45.04  254.097 7,239.071 9,221.061 8,211.078 7,
193.067 0

25 A unknown CsH,,05 271.0612 271.0616 0.8 7.53  271.059 9,256.037 6,227.035 8,149.026 4,
135.009 4,121.032 9

26" A/RE B butein CsH,,05 271.0612 271.061 6 2.9  19.45 271.062 4,135.047 6,134.040 0
27 AN % butin C,sH,05 271.0612 271.061 6 1.4  8.12 271.060 3,135.045 7,134.038 7
28 TR H M unknown CsH,05 271.0612 271.0616 2.0 21.70 271.060 4,256.038 2,238.030 1,227.034 9,

211.038 5,135.046 7

29 SEbt BT ( £ ) -vestitol CeHgO, 271.097 6 271.0981 4.4 30.32 271.097 5,256.074 0,241.051 3,197.063 0,
149.063 1,135.047 9,123. 048 0,109. 033 0

30 HoAt 2-(2,4-dihydroxyphenyl)- C;sH,,05 273.0769 273.077 1 0.6 26.70 273.079 0,255.063 4,240.042 3,149.026
1- ( 4-hydroxy-2- 148.019 0,123. 047 8,121. 031 7,108. 024 8

methoxyphenyl ) ethanone

310 EF NS melanettin C¢H,05 283.0612 283.0615 2.4 16. 61 283.061 9,268.039 4,267.031 0,240.044 2,
239.036 8, 224.050 0, 211.041 6,196.055 1,
195. 047 2

32" S PE#EE prunetin C¢H,,05 283.0612 283.0615 2.3 45.93  283.061 7,268.038 2,255.035 5,240.043 9,

224.049 4,211.042 0,135.012 7
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MiSfE s(y  /ppmo /min
33 SEHEEE] 3'-methoxydaidzein C¢H,05 283.0612 283.0615 0.8 13.13  283.061 7,268.038 3,251.035 8,239.036 0,
223.041 1,211.041 1,195.046 1, 148.018 8,
135.011 0
34 S i i 2 & H fl B CgH,0; 283.0612 283.0615 0.9 10.47  283.060 6,268.038 8,240.042 4,224.050 1,
xenognosin B 211.010 3,195.046 4,135.010 7

35D S B F M calycosin CeH,,05 283.0612 283.0615 2.0 14.58  283.061 3,268.038 6,239.035 8,223.041 2,
211.041 2,195.046 3,148.018 0,135.010 6

36 5 B i 7, 3'- dihydroxy- 5'- C,(H,,05 283.0612 283.0615 3.0 22.17 283.061 3,268.038 1,239.035 8,224.048 8,
methoxyisoflavone 211.041 0,195.046 6,135.011 2
370 REE Mg T O3 E A CgH,0; 283.0612 283.0615 2.8 42.24  283.060 1,268.037 9,267.030 4,239.036 0,
biochanin A 211.041 4,195.046 8,135.010 6,132.024 0
38D H AJRFZ luteolin CisH,,Oy 285.0405 285.0406 2.4 14.36  285.040 3,241.049 6,217.060 9,199.041 1,
175.041 5,151.004 9,133.032 5
391 AR B E &K fisetin CisH,,0, 285.0405 285.0406 1.6 8.48  285.040 4,257.046 0,239.035 3,229.050 8,
211.040 6, 163.004 3,149.025 4, 135.010 7,
121.032 1
40 A5 Hi A vestitone CeH,,05 2850769 285.0773 1.0 14.17  285.077 7,270.054 4,241.051 6,227.035 3,
H i) 149.062 6,135.010 6,134.039 1
41 A vestitone [A] 43 A 1K CeH,05 2850769 285.0773 0.7 14.91 285.077 6,270.053 5,255.031 3,148.017 9,
Eayl] 135.011 0
42 S E  7-O-methylvestitol C;H; 0, 2851132 285.1138 2.3 27.20 270.090 3,299.067 2,240.043 6,237.056 6,

227.072 3,209.062 0, 195.046 4, 183.082 9,
157.068 5,137.025 4

430 EAEEy R AR latifolin C,H 0, 2851132 285.1138 0.5 35.50 285.116 3,270.088 7,255.066 9,240.044 2,
237.056 7,227.073 3,209. 061 4,193. 065 8

44" TH¥H —HIEEZ dihydrofisetin CsH,,0, 287.056 1 287.0564 1.4  3.48  287.054 9,269.045 2,259.061 4,241.051 2,
i 225.056 0, 163.003 9, 149.024 8,135.010 1,
121.030 9,109. 031 5

45 TAE 3, 6, 7, 4'- CsH,0, 287.0561 287.0564 1.2 4.39  287.053 8,269.044 9,254.060 1,225.057 0,
] it tetrahydroxyflavanone 161.027 3, 151.005 2, 135.047 6, 123.011 3,
107.017 4
46 A ER X E ) eriodictyol CsH,0, 287.0561 287.0564 0.8 13.19  287.057 6,271.024 2,229.015 5,151.005 1,
135.047 4,107.016 8
47 S e 4, 7, 2'-trihydroxy- C,(H,05 287.0925 287.0927 0.9 15.14  287.090 3,272.069 6,257.046 2,240.044 1,

4'-methoxyisoflavanol 229.051 8,211.041 4,201.056 5, 165.058 0,
150. 034 4,137.026 5,135.047 6,122.040 4

48 SEEER Bl KR bowdichione C¢H,zOg 297.0405 297.0407 1.0 11.07  297.040 3,281.009 4,266.021 7,254.022 6,
238.027 4,226.027 5,210.032 9, 198.033 3,
182.037 8,135.010 2

49 5 B i 7-  hydroxy-3', 4'- C,H,05 297.0769 297.0777 0.2 31.44 297.036 3,282.052 6,267.028 9,254.059 8,
dimethoxyisoflavone 239.035 8,238.026 5,211.041 8, 195.046 2,
167.052 8
50 S # W]  2'-methoxyformononetin C;H,05 297.076 9 297.0777 0.9 29.99 297.083 0,282.054 6,267.031 4,239.036 9,
223.044 6,211.041 6,195.047 1,183.044 5,
167.052 9,155. 050 6
51 S i) E # & tectorigenin C¢H,,06 299.0561 299.0565 1.1 21.44  299.056 4,284.033 8,255.030 7,240.043 7,

227.036 2,200. 049 2,191.000 0,133.031 6
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. \ - [M-H]" 5 I
|8 L O ESiA N &L s i FEAE TR 8 T m/z
MiSfE s(y  /ppmo /min
52" ¥EAFENE 3'-hydroxymelanettin C¢H,,06 299.0561 299.0565 1.6 9.45  299.055 5,284.032 4,256.037 6,240.042 7,

227.035 4,212.047 8,211.040 4, 199.040 3,
187.040 3,158.038 2

53 SEHWA  koparin CieH,00 299.0561 299.0565 1.6 8.62  299.055 4,284.032 5,255.030 3,240.043 2,
227.036 0, 211.041 1, 187.041 2, 163.004 8,
158.039 1,148.018 2,135.017 0

54" Mk ¥ gl % R % C,H,O0; 299.0925 299.0931 0.9 32.41  299.094 6,284.069 2,269.046 4,241.051 8,
methylnissolin 226.029 0,213.057 5,197. 062 7
55" TR S EH N sativanone C,H, 05 299.0925 299.093 1 2.0 34.71  299.093 6,283.062 7,269.046 9,241.050 6,
B 161.026 0,135.011 8
56 SRk odoriflavene C,H, 05 299.0925 299.093 1 0.3 22.71  299.091 1,284.070 1,269.045 8,241.053 0,

225.056 5,197.059 6,177.057 0, 162.035 4,
148.017 9,135.046 9,121. 031 1,109. 033 8

57 A R 2 5B homoeriodictyol C,gH,04 301.0718 301.0723 1.9 10.47  301.072 5,283.061 7,268.038 1,240.043 3,
224.048 3,211.040 7, 198.033 2,177.020 6,
149. 025 6,135.011 2,121.032 0

58 T4 5t 3-hydroxyvestitone CsH,0, 301.0718 301.0720 0.9 7.60  301.071 4,286.048 5,268.037 3,151.005 0,
i 135. 047 4
59 Skt 5'-methoxyvestitol C,,H, 0, 301.1082 301.1085 2.2 31.39 301.109 6,286.086 1,271.062 5,256.038 5,

225.056 6,209.062 3, 165.058 0, 150.034 9,
136.019 6,123.012 7,109. 033 7

60 Sk {%22%H mucronulatdl  C,H, O, 301.1082 301.1085 0.9 23.41 301.107 3,286.084 8,271.060 9,255.065 4,
225.056 4,209.059 7, 199.076 0, 149.027 3,

123.012 5
61 HiAlh 2- [ 3-( 4-C,H4O05 301.1082 301.1085 0.9 16.72 301.111 0,271.061 2,257.044 1,242.022 6,
hydroxyphenyl )-3- 227.073 7,199.076 5, 170.038 0, 149.026 9,
methoxypropyl 1-5- 136.017 0,109.032 8
methoxycyclohexa-2,  5-
diene-1,4-dione
62 S (3R)-3', 8- C,¢H,s0s 303.0874 303.0877 1.0 12.91 303.087 5,288.064 1,270.053 3,165.056 6,
dihydroxyvestitol 151.041 3, 150.033 8, 137.026 2, 123.047 5,
109. 032 8
63 FAE MBS melannein C,H,0, 313.0718 313.0723 1.0 18.64 313.070 5,298.049 3,297.039 6,283.024 9,
269.046 0, 255.030 6,241.052 1,227.036 2,
211.040 2,199.041 1,183.045 5
64 S5 T T 2',7-dihydroxy-4',5'- C;H,,0, 313.0718 313.0723 0.4 14.78 313.071 2,298.048 6,283.025 7,270.053 5,
dimethoxyisoflavone 255.030 3,239.034 6,227.035 9, 211.040 8,
199.040 5,183.046 4,171. 046 4
65 o ) 3,3",4",6-tetrahydroxy- C,(H,,0, 315.0510 315.0513 0.7 9.30  315.051 0,300.028 2,283.025 4,272.032 2,
7-methoxyflavone 255.031 1,243.030 8,227.035 9, 193.015 1,
165.019 8,151.005 4,149. 025 3,121.032 7
66 —EH w3, 7-dihydroxy-2’, C,H,,0, 315.0874 315.0878 0.9 24.39 315.085 1,297.077 2,285.079 3,270.054 1,
#HAEE  4'-dimethoxyisoflavanone 255.031 1,239.035 9, 165.057 6, 135.012 5,
123.048 4
67 A5 violanone C;HOg 315.0874 315.0878 0.8 16.88  315.087 1,300.064 2,285.041 0,257.045 3,
R 241.050 5, 213.055 4,176.013 9, 163.005 4,

149.026 7,135.011 8
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t S
5 4% /AR : y HEAE BT m/z
G S /min
68 homoferreirin 315.087 4 315.087 8 42.43  315.087 2,300.062 9,285.041 4,257.047 5,
230.058 8,177.021 6,164.013 5,151. 006 2
69 % isodarparvinol B S #4{k 317. .067 2 4.22  317.064 6,299.056 5,284.032 8,256.037 6,
240.041 9, 227.035 4,211.040 3, 200.048 7,
177.019 4,149. 025 9,135.009 1,121.038
70 isodarparvinol B 317. .067 2 5.52 317.066 9,299.056 1,284.032 9,255.030 3,
240.043 2,227.035 5,211.040 7, 200.048 4,
177. 020 3,149.025 8,135.010 9,121.031 9
71 3'- hydroxy-8- 317. .103 4 21.65 317.102 5,302.079 1,287.056 2,269.046 0,
methoxyvestitol 241.050 8, 165.056 2, 150.033 7, 136.018
7,124.0190
72 olibergin A 329. . 066 9 10.83  329.067 0,314.043 9,299.020 9,271.025 2,
255.031 2,243.030 5,227.035 5,193.015 4,
163. 005 3,135.011 3
73 5 #H]  unknown 329. . 066 9 20.58  329.068 8,314.043 6,299.020 7,271.025 9,
243.030 3,193.051 6,161.027 5,135.011 1
74" T4 5% 3’-O-methylviolanone 329. .103 2 25.83  329.103 2,314.080 6,299.057 2,284.032 3,
eyl 256.037 0,161.027 3,148.017 9,135.011 6
75 - (35)2', 4", 5'- 329. .103 2 32.21  329.103 7,314.081 0,299.057 1,284.034 0,
i trimethoxy- 256.038 8,240.042 6,161. 026 8,135.011 7
7-hydroxyisoflavanone
76 2-[ 2-( 2, 4- 331 .082 6 14.05  331.082 3,316.056 9,301.035 4,273.039 3,
dimethoxyphenyl )-2- 255.028 9, 191.035 7, 176.012 7, 139.042 4,
oxoethoxy 14- 124.019 9
hydrobenzoic acid
77 (3R) -duartin 331 .1189 21.07  331.122 2,316.094 2,301.070 3,286.048 6,
270.052 0, 257.043 9,230.060 5, 213.049 4,
150. 033 3,137.026 1,136.019 9
78 5, 7-dihydroxy-2", 3", 345. 5.098 3 20.16  345.098 9,330.074 1,315.054 7,295.060 4,
4'-trimethoxyisoflavanone 280.038 5,265.013 6,235.040 6, 177.020 4,
151.042 1,135.011 4
79 (3R)-7, 3'-dihydroxy- 345. .098 3 12.95  345.097 8,330.073 4,315.052 2,301.109 1,
6, 2, 4'- 297.040 8, 286.084 5,285.076 5,271.061 0O,
trimethoxyisoflavanone 193. 053 2,165. 056 9,150.033 6,149. 063 0
80 Mo oK W R 419. . 170 7 4.87  419.171 5,404.148 2,389.124 6,373.129 9,
M lyoniresinol 359.114 5,358.106 7, 344.091 3,327.087 7,
313.072 2,301.070 9
81 5 2F 5 2 homoorientin 447. L0929 2.08  447.092 9,357.060 8,339.049 0,327.051 1,
299.056 1,205.014 5,177.019 5, 149.024 2,
121.030 7
82 3',5",5,7-tetrahydroxy- 449. .108 5 2.45  449.103 8,359.075 9,329.067 3,223.024 8,
6-C-B-D-glucopyranosyl- 193.015 6,151. 005 3,135. 046 3
flavanone
83 oleanolic acid 3-acetate 497.363 6 497.3622 -2.9  63.91 497.362 8,437.344 6

T 5 g S A S 5 2 4 A5 S AL A X R A (35 24 )
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3.2 AU Y 0T i b
3.2.1 EMRALEY LAY 38,39 B (E Bk
5 A R 2RI v R B 0 B R — B, K
BRELRUE T TR & [M -H] " m/z 285.040 6,
W2EN 2.4 ppm, R FUERIER B FALM -
H-CO-0] m/z241.049 6,[A'"] m/z151.004 9,
[B'*]"m/z133.032 5 # % C, M RIEHL, N
AR R EY, K T & P [M-H] m/z
285.040 6,1% 224 1. 6 ppm, T IEFEE A B F
H[M-H-CO] m/z 257.046 0, [M - H -
CO-H,0] m/2239.0353,[ A" ] "m/z 149.025 4
F[B"] "m/z135.010 7, kL&Y 65 (ifEs & T
W[ M -H] m/z315.051 3, &40 BEBLIE B 40X 0
CH,0,, 88250 0.7 ppm, — Bk Jr 5 B A
[M-H-CH,] m/z 300.028 2, [M - H - CH, -
H,0]m/z 283.025 4, [M-H - CH, - CO] m/z
272.0322,[ A"’ ] m/z 165.019 8 FfI[B'"’ ] m/z
149. 025 3, HL4f5 B A7 SCHR 8, #EWT rT fE Sl 3,37,
4" ,6-tetrahydroxy-7-methoxyflavone ,

51 4,5 23 52 55 A b 22 RTH R 200 JEG Y
JoT 1% 2 i A BRI R B B ) A X I S, TR R
WS T8 T [M - H] m/z 255.066 8 (% 2%
2.0 ppm) , 3% 2k /R Hr-Baf 78 /R )2 )i ( Retro Diels-Alder
reaction, DA T @ #K RDA ) S y= 4 ?T:?E%%[Am] B
m/z 135.011 0 fi1[B'’ ] "m/z 119.053 3, = E 19
W T8 FIB[M-H] m/z 255.066 8 (i# 2
4.9 ppm) ,RDA ¢ f# p= /L 45 1 85 7 [ A ] m/z
151.005 0, Ab&9) 27 78 o3 PR T B9 HEST 25+
W[M -H] m/z271.061 6 Wi 4Tk C H,O0,,
B2 1.4 ppm, HA RIS FAE6E 8 1 Am/z
135.045 7 fim/z 134.038 7, R G A BT 5
Xof e 58 B0 DXL Y B O A L L B T A AT, 4 Mass
Bank BT 80 E LU AT S MBI R, (ka4 1)
HEF B FUE A [M - H] “m/z287.056 4,75 73 Bt ot
TEHEWT 7 78 C H,,0,, 122 1.4 ppm, — %% JF
PERIER A B FA (M -H-H,0] m/z 269. 045 2,
[M-H -CO] m/z259.061 4, [M -H - H,0 -
COJ] m/z241.051 2 fI[ A"’ ] m/z 135.010 1,4
Mass Bank Jii i $ic 4 )22 b #E o — S AR R

g5 b EST B A B 1 B X T o I Bl B R
RALE W R R AR C RSk LA T
[ -16 u] FERIE] -28 u];C %A L K4 RDA £
il e AR R B P RE A LAY ] CRIIB ] T B R
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F I B a2 AL B OB b EOPR 3 A R 0 5 R
KA G YR E 40T C 455 4% % H,0,C0,CO0,
SENGY T WSS S E T TR T R B A S I
3.2.2 BWEIRMAAEY REMEAGY 3,14,
15,35,37 1 51 5350 5 R T4, RIS AL 3R, Gk R
BRI, W TR A SR R
(1) I i 24 A A5 BRI OR BRI TR G T 20 o REH )
WS TFETKIM -H] m/z 253.051 1 (iR %
2.0 ppm) ,RDA &M = B4R F [ A" ] m/z
135.011 2,[B'"?] " m/z 117.037 1 #I[B*’ ] m/z
133.032 0 fill P AR AL R B UHESr T FUE[M - H] ~
m/z267.067 1(i%2% 3.1 ppm) ,RDA L y= A 4R 1E
B AP ] m/z 135011 8 #1 [ B ] m/z
132.025 2,C, B AL, 724 (M -H - CH, |
m/z252. 044 8 YL Rl R KWW T8 FIE[M-H] -
m/z269.046 0(i%2% 0.8 ppm) ,RDA ZLfi y= A 4R 1E
BE A ] m/z 135.047 5 f1 [ B ] m/z
133.032 1; BT &M A HES F & FIE[M-H] "
m/z 283.061 5(i%2% 2.0 ppm) ,RDA 2L r= A 4R 4E
BFIA" ] m/z135.010 6 fI[B' Im/z 148.018 0,
Co WA FERAMA, A4 [M - H - CHy ]~ m/z
268.038 6; JEME T 2F R A MED 5 FIE[M -
H] m/z283.061 5(i%# 2.8 ppm) ,RDA Zf#r= A
FRF B F [ A ]  m/z 135.010 6 A1 [ B — CH, |~
m/z 132.024 0, C, o HAAJE O, 7 4= [M - H -
CH,] m/z 268.037 9; § BB KM T+ XK
C, H,O, , i FEFIE(M-H]  m/z 299. 056 5
(%25 1.1 ppm) ,RDA 2 M = A 4R fE B 7 [ B™ ]~
m/z133.031 6;C, A F & FL B, =4[ M - H -
CH,] m/z284.033 8,

fE ESI & 7 5 FAL T, Btk &
YT R R ME Y TR T e (M - H] A
[M-H-CH,] By, CHEHREL -16 u] M
[ -28 ul , W% 5 K RDA ZUf# , 7= A= £ Fh 5 v 1
KU AW IER A E LAY ], [BY ] 5
(A, [BY] " M[M-H-0] ,[M-H-
CO] ,[M-H-0-CO] ,[M-H-CO-0] ,®%
B U R EL A 1 BT B B R B2 AL B BRI
RIS, 2 A A 5,7 HFIEUL, H B3 C,
¥R L H LRI, T C 3 ks R AR 1 T
HLFR0N, 5 C B BUIE i te e dh i, 3 C R4
Dy kA 0,3 BT, BB R 55 1 B i [ A ] AN
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[B] ",

TE AL A Y 55 T4 43 5 5 5 A
F 3'-0-methylviolanone X I8 5 1) i 1% {5 B AH R . 48
H s TR 7y 58 P [M - H] “m/z 299.093 1
(122 2.0 ppm) , “HFIEFREH R H[M -H-0]"
m/z283.062 7,[M - H - 2CH, | ~ m/z 269.046 9,
[M-H-2CH, -CO] m/z241.050 6 FI[ A" ]~
m/z 135.011 8;3’-O-methylviolanone ¥/ T & T &
J[M-H] m/z329.103 2(i{%2 0.6 ppm) , — Kk
PEREAERE R R [M - H - CH, ]~ m/z 314.080 6,
[M-H-2CH,] m/z299.0572,[M -H -3CH, |
m/z 284.032 3, [M - H - 2CH, - CO] ™ m/z
256.037 OFI[ A" ] "m/z 135.011 6, — & 5 ¥ W%
EE& Y B BTG Ak i 42 5 S B AH F], C 3R 5 Ok
X[ -16 u],[ -28 u] fl’k4: RDA Z4f# B 34 H
AU A5 5 7 4 [ M - nCH, ] "R B 1 1
BT R Y S A B R R 3 4 B R
FEMA X,

AU T RS AL G W T R i S T 2K A
LA Cy A B, T3k b s Ik K 43
T, LG 66 F1 70 (> F 8 FIE[M-H] "
435 R m/z 315.087 8 (% 22 0.9 ppm) Fl m/z
317.067 2(i%2 1.6 ppm) , 4 F 4%k C,H, O,
M CH,O,, TR 7 354 B WY B 0
[M-H-H,0] ", % 3l b m/z 297.077 2 Fl m/z
299.056 1, A WA B FE[ A ] m/z 135.012 5
Fim/z 135.010 9, H2 4I5 J57 135 24 fi A0 AL A1 B AR AL 5 W
R FE, #E W AT fig & 3, 7-dihydroxy-2’, 4'-
dimethoxyisoflavanone #1 isodarparvinol B,

3.2.3 ARMESY SHEZERC,,C M
C, i BREERAR, 47X CH, O, HfESr T 5
TUEN[M-H] m/z255.066 8( %2 4.5 ppm) , —
9 SRR BB F A m/z 135. 011 8 fllm/z 119.054 1;
LYW C,,C,,C, Ml Cu A BRILBUR, /TN
CsH,O,, K+ 8 FIERN[M - H] m/z
271.061 6(i% 22 2.9 ppm) , "R BIEH A & T A
m/z 135. 047 6 Flm/z 134. 040 0, 5+ H &5 2 F1 45 4
C, 325 Y A M7 5 XU I B-ik T [ 3t gs
G A T S AR B R AR
) s SRR A 5 H R AR, (a1 m
W T BT WM -H] " m/z239.072 4, 4B 73 7
XN CH,0,, 3820 4.4 ppm, ZRAFAERE & 5
[M-H-C,H,] m/z135.010 3,4 5525 % i {k

J B KM e X R 27,4 -dihydroxychalcone , k4
W22 WIS T B T [M —H]  m/z 269.082 8,
HeW 2> 70 C H,,0, 1% 250 2.4 ppm, L HERE
R B F(M-H-CH,] m/z254.057 9,[M - H -
CoH,, O] "m/z 135. 011 1, 45 4 [ 7 SCHk B, 4 e
A §E M 2'-methoxyisoliquiritigenin ,

BRISAL G 2R 5 A W L AR R
N IEE R B F  H2Y C, I C, A ¥ i 5l Y 48 i B At
BF, AT AE AR A B 1 [ b 1], 4 C, AR E
off A S BRI, Cy 3 3 1) Al L 5 XU L B-
B A EESE G, B B C B 5 B — A 28 B
SO 1 A R AR B AT G T R A, A L — 2R
TR R AR LA TR B T
3.2.4 HiEERAGY WEW 43 HESTET
R [M-H] m/z285. 113 8(1%2 0.5 ppm) , 4T
XK C H O, “RBBERMERERETA[M-H -
CH,] ™ m/z 270.088 7, [M - H - 2CH, ]~ m/z
255.066 9,[M -H -2CH, - H,0] ~m/z 237. 056 7,
[M-H-2CH, -CO] m/z227.073 3 % H — %)k
TR R 5 S8 5 BT O B A b e B 1 A
A, B 5 43 S R, b5 24 1)
WEAFEFBERIM -H]  m/z 269.118 6 (%%
1.0 ppm) , 50 F Xk C, H g Oy, — % Ji 3% K5 AF 0
BFAHIM-H-CH,] m/z254.097 7,[M - H -
2CH,] m/z239.0719,[M -H -2CH, -H,0] “m/z
221.061 8,[M - H -2CH, - CO] ~m/z 211.078 7
SRR A W A SR M 5T % A0 PR i DR FE T B Oy e
Wy B EALE Y S A MR AL B R bR R
21K SFo

1669 13 F1 31 14 T3 2445 5L 5 8 R K 0] iR
i TS 86 22 43 55 BRI melanettin [ 5 1% 2445 8 A
et —8, BMEERMNMES 75 FIE[M -H] -
m/z267.067 1,i%258 3.3 ppm, —- % i FR1F w4 A
BFAHIM-H-CH,] m/z252.0427,[M - H -
CH, -CO] m/z224.048 1,[M - H - CH, - CO -
HCO] m/z 195.045 3 f1[M - H - CH, - CO -
CO,] m/z180.059 0, fk& %) melanettin 45 f4) £ 4%
SR M W, HAE C A7 BRI, T 5
FUE[M-H] m/z283.061 5,i%2 K 2.4 ppm, —
REFFAERE S PR A [M-H - CH, ] m/z
268.039 4,[M - H - CH, - CO ]~ m/z 240.044 2,
[M - H - CH, - CO - HCO] ~ m/z 211.041 6 F
[M-H-CH, -CO-CO,] m/z196.055 1 4}, i&H
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FRE S i A (M -H-0] m/z267.031 0,[ M -
H-0-CO] m/z239.036 8, (M -H -0 - CO -
CH,] m/z224.050 0,[M -H -0 - CO - CH, -
HCO] m/z195.047 2, X &M T C,. M MBESH
P B4 1 BB R TE WURS A 1 2L 0 1A A%, PN TR BRI e
AIGA KA Iy e i 7= A o — R B B ik AR .
FNBRRAL S Y & A R ER, B3 20 bk £
AR -44 u],

& 2 F 11 /Y BTG R R B a5 S E
B P fk 2, 4-dihydroxy-5-methoxybenzophenone #i
Melannoin F 5t 3% ¢ i {5 2 FOf B I 0] — B, 2, 4-
dihydroxy-5-methoxybenzophenone F{#E 731 & 1 &
[M-H] m/z243.066 5,122 K 0.7 ppm, — 2 JF
FERRAE R R B FA (M - H - CH, ]~ m/z 228. 044 3,
[M-H-0] m/z227.0369,[M-H-CH, -CO] "
m/z200.049 7, M-H-0-CO] m/z199.043 5,
[M - H - CH, - CO - 0] m/z 184.053 0,
Melannoin ) i 7 + 8 T+ F [M - H] ™ m/z
259.062 0,122 0.7 ppm , th THRIE W fi (9 2 4~
PR b 3 i A Y SRR IBOP QR H B 5 R R TR U 1Y
P U R AL SR IE R 2 DR R
Wi B R AR PR E R B A LM - H - CH, | " m/z
244.0376,[M-H-C,H,0] "m/2165.020 8,[M -
H-CH,O-CH,] m/z 151.005 1, [M - H -
C,H,0,] "m/z2137.0259,[M-H-C,H,0, -CO ]~
m/z 109. 032 7 [ % 2 Fk Bk W s 1% 4 0K BF Y HR
SR ) kAW AR BRI T, R E ORI IR
REE
3.2.5 mukiiGW RS0 6E A T
KMy —FEFEAT RDA 2, 32 2 B Rp Ak 9 A7 55 1)
b B F R a+1 BT 2 (& 29 M T
BT WE[M -H] m/z271.098 1, &0 BBk~ 7> 1
XN CH O, B2 4.4 ppm, — Z 5 3% ik B 1
A[M-H-CH,] m/z256.074 0, RDA Zf# y= A
[b] m/z149.063 1,[b - CH, ] m/z 135.047 9 I
La+1] m/z123.048 0; M4k 5 o5 e 2R A0 5 W) i i 24
filp e T R e 7 SR B %R A T R i B0 A (£ ) -
vestitol, (k&M 77T WHED T8 FTIE[(M -H] m/z
331,118 9, @ Ay HE i i T2 T2k C Hy O, , 1R 22
0.6 ppm, ZHBEFFIES FA[M-H - CH, |~
m/z316.094 2, [M - H - 2CH, ] "~ m/z 301.070 3,
[M-H-3CH,] m/z286.048 6,[M - H -3CH, -
0] "m/z2270.052 0,RDA Zf =4 [b - 2CH, ] m/z
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150.033 3,[a—CH, ] m/z 137.026 1, A4 5 & ki
AL B W T 4 i R OE R B A SR BRI 2 AT
(3R) -duartin, 7 & F 45 20 a7 5B Y S5 e 26
B an A WA RO, W 5 2k W 2 15 3 [ M -
H-nCH,] BTk,
3.2.6  HAWKMIr G 54 5360 5 R X R
i Y B R — B0, i PR P M -H] " m/z
299.093 1, @& 4r #3708 €, H Oy, 152 22
$70.9 ppm, R T ERFAEE FA M -H - CH; |~
m/z284.069 2, [M - H - 2CH, |~ m/z 269. 046 4,
[M-H-2CH, -CO] m/z241.051 8 fi[M - H -
2CH, -2C0] "m/z 213.057 5, &% 7 W4T
B 7 W[ M - H] “m/z255. 066 8 , & 53 #F BT 1% T #E W
-0 CsH,0, 38258 2.5 ppm, — 4% AR 1E
BFAH[M-H-CH, ] m/z240.043 6,[M - H -
CH, -CO] "m/z212.048 3,[M - H - CH, - CO -
0] "m/z196.053 9 %5, 22 55 3Ciik [ 24-25 ] %R L X
HEWr A bolusanthin IV
4 iS5G

R 75 A R AE ) B AR AR T RIAR B T 48RO A
SR A T A AN T FR B O A R /N, — 8 7 ~8 4E 5
PRI R SRRy L O i P N TR S A W N A o
BAEBRLRORIE PR THIE L2 M MK A4 B
A R IR E 7 Wi fa Ok P A ) 44 5%, 31X
T WA 245 0 BT IR SRR B A A% B 5T B
B REZEFWE KT TR AN T 5
Wa 3K Z LS 250, 28 5 % IR 25 M U X, & B 25 R 4%
Ko P, Ryl D8 52 30 25080 F0 25 61 (9 v] JE 1 R A
] £ i 24 G T 5 e A S o 1) ) R 24 A A kg 52
5 12541 o

FESL gt R A3 LA T OE B R R R
BB AT TR B BT, R R A R R
2 b8 H 4 IO 7R R 1 AR U B B Y e
{8, 5 B T W 0 1 5 -, T A 1 B 1~ 3 B = i )i
HAN R R GF, BR800 B 04 400 i R g T AS £
B PR TR, SR B TR ORI B o B
X B2 b SR IO vE RS % 2015 A E 24
)RR M N AR IO, R BT A
[i] 2 B 7 =X R4 B ) B9 52 Wi, 2 B Bk 7 R B
J5 5 LA TR A H 32 BOROR 847, BRIk, R A 44
7 AR IR T vk PR IO A

A PR Ny TR A R R IO % UPLC-Q-
TOF-MS/MS He# 43 ¥ 14 J5 15, 45 4 Peakviewl. 2 %R
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fFr iy XIC Manager Ty BE7E 474 ) AH XJ 43 7 57 5 0
e BT, 38 3k B A — GRS A far T L R 4R A A B
B, 455 B AL LA Al 2k IR BB AR R A
J&SCHR %8Bl Al Mass bank , Chemspider 25 i 3% 4% 3z
JE , DGR A0 Xof B 24 6 1) Y st 4 BB b 0 20 S 0 83
ALy AL EE 6 AR (b 2 A B LT
BT ) 12 A T R (b 2 A T R R 1
A TR ) L 18 SR B, 13 > T S e (O
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