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Identification of Chemical Constituents in Suanzaoren Tang Granules by
UPLC-Q-TOF-MS/MS
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[ Abstract] Objective: A comprehensive and in-depth analysis method for identification of chemical
constituents in Suanzaoren Tang granules was established. Method: Ultra-performance liquid chromatography-
quadrupole-time of flight mass spectrometry (UPLC-Q-TOF-MS/MS) was employed with the mobile phase of

0.1% formic acid aqueous solution (A)-acetonitrile (B) for gradient elution (0-8 min, 5%-17%B; 8-10 min,
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17%B; 10-11 min, 17%-18%B; 11-12 min, 18%-20%B; 12-17 min, 20%-23%B; 17-22 min, 23%-33%B; 22-
30 min, 33%-60%B; 30-32 min, 60%-100%B; 32-36 min, 100%B) ,

electrospray ionization (ESI). High quality MS/MS data were scanned in positive and negative ion modes with

the flow rate of 0.3 mL-min' and

scanning range of m/z 50-1 500. The local database of the chemical components from different Chinese medicines
in Suanzaoren Tang granules was established by SCIEX OS software. Then the chemical components in
Suanzaoren Tang granules were characterized by matching with the local database and comparing with the
reference substance and literature information. Result: A total of 134 compounds were characterized and
identified under positive and negative ion modes, mainly including flavonoids, triterpenoids, phthalides,
steroidal saponins, alkaloids and organic phenolic acids. In addition, the sources of Chinese medicines for all
compounds identified in Suanzaoren Tang granules were assigned. Among them, 41 were from Ziziphi Spinosae
Semen, 11 were from Poria, 22 were from Anemarrhenae Rhizoma, 28 were from Chuanxiong Rhizoma and 35
were from Glycyrrhizae Radix et Rhizoma. Conclusion: The method can be used to identify the chemical

constituents in Suanzaoren Tang granules systematically, quickly and accurately, which can provide a new

strategy for the rapid and accurate identification of other Chinese patent medicines.
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F1 BECHHHRBLFERSH UPLC-Q-TOF-MS/MS £ E
Table 1 Identification of chemical components in Suanzaoren Tang granules by UPLC-Q-TOF-MS/MS

& t anil] m/z 5 W T ;
- FHK N 4y o e He I8
L] /min ®T MEE /ppm mlz
1 s 1.43 C.H,N, [M+H]* 136.061 8 —0.031 119.033 2,94.039 4 Ny
2 JRWEE 2.04 C,HN,O, [M+H]' 113.034 6 0.157 96.030 6 e
3 3S8-1-N-B-D-glucopyranosyl-  4.27 C,H,NO, [M+H] 370.113 3 -0.001 212.067 5,188.069 3,146.069 4,128.0472  FRA( 0"
3-hydroxy-indole-3-acetic
acid
4 3R-1-N-B-D-glucopyranosyl- ~ 4.27 C,H, ,NO, [M+H]" 370.113 3 —0.001 212.067 5,188.069 3,146.069 4,128.0472  FRHA{ 119
3-hydroxy-indole-3-acetic
acid
5 JFILAER 5.20 C,H,0, [M-H]- 153.0193 1.383 109.041 1,108.021 3 N
6 ZXJ5R 573 C,H, 0, [M+H] 355.1024 -0.412  163.036 8,145.0269,135.042 0,117.033 5, JI| 25
107.045 8,89.036 8
7 OB 7.15 C,H,0,, [M-H] 583.1329 -0.752  493.100 3,463.089 6,331.046 7,301.036 1, I £+
259.024 7
8 FHIR 8.48 C,H,0, [M+H]* 169.049 5 -1.952  151.0442,105.034 5,95.048 3,79.055 6, JI|=
77.041 3
9 Wi iR 8.77 C,H 0, [M-H] 179.0350 0.850 135.044 3,134.036 7,107.050 0,89.040 1 =
10 3-WA 4B EE LM 890 CH,,O, [M+H] 151.075 4 -2.979 91.053 8,77.043 1 =
11 PR 920 C,H, O, [M-H]" 421.077 6 -0.885  331.047 1,313.035 5,301.035 7,285.043 1, 42423
271.025 3,259.025 4
12 92468 0 9.24 C,H,NO, [M+H]* 286.143 1 0.791  269.115 7,237.089 7,209.095 2,191.084 4, FR {01921
175.074 8,143.049 1,107.049 1
13 SR 9.58 C,,H, 0, [M-H] 421.077 6 -2.632  331.046 8,313.036 6,301.036 0,285.041 2, JHi£}02425]
271.025 3,259.025 8
14 4R 210 9.65 C,,H,,0,; [M+H]* 595.1657 —0.738  577.147 4,559.140 7,349.067 2,337.068 2, R A1~ |
325.068 2,307.057 7,295.057 3 HF0os
15 hovetrichoside C 9.73 C,H,,0,, [M-H]" 449.108 9 —0.494 287.057 4,269.050 8,259.060 8,125.027 6  FRA{ 19
16 HHEER-74-ZM4HMH 1140 C,H,,0,, [M-H] 579.171 9 -0.750 255.065 7,135.007 9,119.051 1 12829
17 KT 11.96 C,H, 0, [M-HJ 415.103 5 -1.619 253.048 3,252.041 1,135.006 0,117.039 6 #2829
18 EMRE 1241 C,H,0, [M-H]" 415.103 5 -1.642 253.050 5,252.040 4,135.007 5 {0
19 isovitexin-2"-0-8-D- 12.68 C,,H,,0,; [M-H]" 593.154 8 —0.479 473.111 5,413.087 8,311.054 5,293.0459  FRAL{ 19
glucopyranoside
20 R 1321 C,,H,0, [M+H] 193.049 5 -0.345 178.025 6,133.027 7,94.040 8 =
21 ILEHB 13.29 C,H,0,, [M-H] 725.199 6 0.217 575.152 3,284.032 1,255.028 5,227.034 5 FRA{ 0
22 PR Y 13.37 C,H,,0, [M-HJ 193.050 6  0.340 178.026 1,134.036 1,133.028 5,132.0216  JI| %
23 SRR 13.58 CyH,,0,5 [M+H] 609.1814 -0.708  447.124 1,327.082 8,297.073 3,285.074 3, FRA{ 0%
267.069 5
24 HEIRIF D 13.69 C,H,0,, [M+H] 433.106 7 -0.616  415.094 2,397.090 3,379.086 6,351.086 5, W2 AL {~ |
337.069 0,313.069 9,295.053 6,283.056 4  HIHE192425)
25 Wik R Y 13.74 C,H,,0,5 [M+H]' 609.176 4 —1.499  447.120 1,429.113 7,411.102 8,393.094 1, JiHAL{ (19201
351.083 4,327.082 8,297.073 3,285.074 3,
267.063 2
26 JrBlEH T 13.77 CyH,0,;  [M-H]- 549.161 4 —1.193 429.111 2,297.074 3,255.066 2,135.009 0 H #2830
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gx1
(a5 t W mlz ) (Y= -
" B N 4y . e e
Wy /min ®T WEE  /ppm mlz
27 HEHED 13.80 C,H,,0, [M-H] 417.119 1 -2.285 255.066 3,135.008 5,119.050 1,91.019 0 H ris)
28 AR 14.00 C,H,,0,, [M+H]' 433.1129 -0.177  415.103 2,397.089 4,379.080 5,337.065 6, g &1~ |
313.069 0,309.072 4,283.057 6 SR 0192425)
29 1AL 14.04 C,H,NO, [M+H] 268.1332 -0.965  251.104 1,236.081 1,219.078 2,208.087 3, FRA&{[7
191.084 2,190.074 3,189.069 8,165.069 4
30 MZE R 14.65 C,H,,0,, [M+H]" 447.128 6 -1.091  429.124 3,393.090 4,351.085 8,337.102 1, FR®( 1%
327.083 8,323.088 7,297.073 0,267.065 3
31 GeRbART 14.99 C,H,0,, [M+H] 433.1129 -1.135 271.056 3,215.073 9,153.020 5 FiR A= 1
32 FMAHR 1541 C,H,,0, [M-H]" 445.118 3 -1.627 325.072 0,297.035 6,282.051 6 R
33 VENIE AR 15.65 C,,H,O0, [M+H] 227.127 8 -0.535  191.108 6,163.109 7,153.053 6,117.068 2, JI| =
107.049 3,91.055 6,77.039 0
34 6"-F HEENT R R 15.83 CuH, 0,y [M+H]" 759.206 4 -1.310  639.164 7,429.114 9,351.085 3,327.082 2, FRAL{ 1120
297.072 9,285.077 0
35 WA -3-0-2FMHH 1593 C,,H, 0,5 [M+H] 595.1657 —0.198 449.101 1,287.052 3,258.051 0 R
36 ISk 16.15 C,,H,N,0, [M+H]" 265.0962 -0.500  247.0825,219.091 5,206.084 0,205.079 4, JI| &12627)
167.062 8
37 6T EREEEW R M 1627 C;H,0,, [M+H] 729.2025 -1.792  609.156 0,429.115 2,351.083 8,327.084 1, FR#{ 11920
R 297.074 6,265.071 2,121.028 1
38 FIE MEEK 1631 C,H,O, [M+H] 209.117 2 -0.655  163.108 0,153.054 7,149.025 4,107.047 2, JI| & 12627
93.069 6,91.055 5,77.039 4
39 6"-0-(3S-1-N--D- 16.56 C,H,NO,; [M-H]" 958.276 9 0.348 940.255 1,649.178 9,607.177 8,469.113 7 FRAA=1)
glucopyranosyl-2-oxo0-3-
hydroxy-indole-3-acetyl)
spinosin
40 isovitexin-2"-0-(6”- 16.71 Cy,H, O, [M-H] 769.203 4 0.680 593.150 5,413.086 2,293.044 6,235.058 6 fRHA(=09
feruloyl) glucopyranoside
41  6"-0-(3R-1-N-8-D- 1721 C,H,NO,, [M-H] 958.276 1 0.843 940.252 6,649.180 2,469.119 5 i A0
glucopyranosyl-2-ox0-3-
hydroxy-indole-3-acetyl)
spinosin
42 S5-I RO 17.32 C,H,,0,, [M-H] 433.114 0 -1.105 271.061 3,177.019 0,151.002 7,119.050 2 H #(8
43 6" T T BRI K R 17.81 CuH,,0,, [M+H] 815.2393 -1.723  695.183 6,635.159 7,447.123 5,429.114 1, FRA[ 11920
393.0956,351.084 7,327.082 7,297.073 7,
207.063 7,175.038 8
44 6"-dihydrophaseoylspinosin 17.84 C,;H,0,, [M+H]" 873.306 0 2.158 855302 5,735.260 9,675.243 6,447.126 8, FRAL{ =[]
429.114 6,411.103 3,393.092 6,381.084 7,
351.083 4,327.085 2,297.072 6,247.131 7
45 6" W LR 18.19 CyH0,,  [M+H] 755.209 1 ~0.940  635.171 4,447.124 5,429.115 7,393.093 3, FRAL{ (02
351.0818,327.083 0,323.088 0,297.073 0,
147.042 1
46 O"-PIBUBEAT R D 1841 CyHuO0y  [MFH] 785.2211 ~0.951  609.174 5,447.12 54,429.115 1,411.103 9, FRA{-120)
393.093 6,351.083 6,327.084 4,297.073 4,
285.073 2,177.053 0
47 FE)E e 19.02 C,H,0, [M+H]' 225.112 1 -0.359 207.099 1,189.091 2,179.102 5,165.088 0 JI| #526-27)
48 6- ( N- B -D- 19.53 C,H,NO,, [M+H] 9442732 -0.975  782.2243,764.211 7,602.165 3,489.140 2, FRAL{=119

glucopyranosyl) -2""
3"-dihydro-2""-ox0-3""-
yl-acetate spinosin

393.096 1,375.0822,351.085 5,327.083 4,
323.086 3,285.070 7
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ZR1
i t ) m/z ) R BT -
o #HK : o1 . S e PSS
LY /min BT W /ppm mlz
49 HIBFEHN 19.54  C,H,0,, [M+HCOO]" 981.4912 -0.338 935.494 3,773.438 4,611.384 2 B 24-25)
50  epi-6”- ( N- B -D- 19.78 C,H,NO,, [M+H]" 944.2693 -0.987  782.228 0,764.207 9,602.158 0,489.132 2, @ { 119
glucopyranosyl)-2"",3""- 393.092 4,375.086 4,351.085 1,327.083 4,
dihydro-2"-0x0-3"-yl- 323.086 3,297.071 7
acetate spinosin
51 gD 19.78 C,H,0,, [M+HCOO]- 9814901 0.056 935.4930,773.4365,611.3742 S 2425
52 SHER-HARTHE 1999 C,H,0,, [M-H] 549.161 4 -1.361 255.0659,135.008 4,119.049 8 HE RS
53 ¥ MERH 20.45 C,H,,0, [M+H] 225.112 1 -0.724 207.102 6,189.110 3,165.049 8 Jij 5 e-27)
54 B R 20.65 C,H,0, [M-H] 417.1191 -2.782  255.066 4,148.016 7,135.008 8,119.050 7, T £ *
91.027 1
55 KRG HIT 20.78 C,H,,0, [M+H] 255.063 1 -0.331  227.070 1,152.061 4,145.026 1,137.022 4, JI| &12627)
119.048 7
56 6"-(-)-phaseoylspinosin 20.90 C,H,0,, [M-H] 869.2953 —1.909 607.172 4,589.155 8,427.099 7 iR A {19201
57 N-Z= 1A i 20.94 C,H,\NO, [M+H]* 282.148 9 -1.333  265.117 9,250.099 8,235.072 3,234.106 3, fRAL{=0"
207.079 6,191.080 2,189.068 9,179.082 4,
178.075 3
58 HIEEREAFE, 21.05 C,H,0, [M+HCOO]" 981.4912 -0.125 935.494 5,773.438 3,611.381 2 S 2425
59 FHHEED 21.30 C,H,,0, [M-H]- 417.119 1 -2.483 255.065 4,135.008 9,119.050 6,91.017 9 g 28300
60 petunioside N 21.38 C4HgO,, [M+HCOO] 1127.5490 —1.290 1081.5503,919.5019,757.443 5 1A 24230
61 6"-PIBIEL ST IEE 2155 CyH,,0,, [M+H] 785.2362 —1.861  655.1742,609.171 0,447.123 5,429.098 4, R A{ =11
393.091 6,351.084 3,327.085 1,297.072 3,
285.0743,177.053 1
62 H it /R B 21.63 C,H,,05 [M-H] 285.076 8 -0.592 150.037 0,121.027 3 s
63 2,64'-=#3E-4-H K 21.63 C,H,0; [M-H] 259.0612 -0.919 165.019 9,149.994 6,93.035 0,89.003 3 SRl 24-23)
Bk R AR
64 N-J5 X ] 20k 1% Jiie 21.74 C,H,,NO, [M+H]" 314.138 7 -0.696 177.053 4,145.027 2,121.063 0,117.032 1 I 52423
65 TR 21.79 C,H,,0, [M-H]" 255.066 3 —0.758 135.009 0,119.050 7,91.019 7 e 28-30)
66 HH1FB 21.88 C,H, 0,5 [M-HJ 695.198 1 -3.139 549.159 8,531.151 1,255.066 2,135.0079  H # 8
67 HHEHA 22.08 C,H,0,, [M-H] 725.209 4 -0.830 549.159 7,531.148 0,255.064 7,135.007 6 78
68 gurilioside H 22.17 C4HgO,; [M+HCOO]™ 1111.5540 —-1.367 1065.557 6,919.498 8,757.443 6 1 24251
69 HTFEAFBIY 22.34 C,H,0,, [M+HCOO]" 965.4963 0.989 919.496 1,757.4414,595.386 7,433.3355  ZHIHER425
70 SEER 23.17 C,H,,0, [M-H]" 283.061 2 -0.899 268.036 7,239.036 4,211.039 7,135.007 7 H Fs2
71 HEREAFD 23.80 C,H,0,, [M+HCOO]" 963.4806 —1.120 917.4819,755.427 3 SR 2425
72 6"-O-BTERMENT G E 2456 C,H,0, [M+H] 785.2413 0.508  623.167 4,605.158 5,489.134 4,447.125 0, fRA{~0
393.1109,351.082 4,327.083 3,297.072 5,
285.073 4,177.573 6
73 FENIEAED 24.61 C,H,0, [M-H] 221.0819 0.125 177.091 0,135.046 1,92.027 5 JI| #2627
74 MR 25.08 C,sH,,0, [M+H]* 273.079 7 -0.064 153.017 2,147.046 3,119.046 0,91.056 8 e
75 TR 2527 C,H,,05 [M-H] 269.046 8 0.724  224.049 1,180.057 9,161.027 1,133.028 6, (=19
92.027 7
76 SR 2535 C,H,,0, [M-HJ 297.038 4 -0.753 282.018 0,254.020 9,226.027 0 e
77 EARAEEGLD 25.69 C,H,N,0, [M+H]* 632.380 6 -0.967 632.377 0,344.186 9,289.182 6,148.1097  FRA( 01
78 lotusine B 25.69 C,H,N,05 [M+H]* 632.380 3 0.626 632.377 0,344.186 9,289.182 6,148.1097  FRAL{ 119
79 FIEEE A BII 2574 C,H,,0,, [M+HCOO]" 947.4857 0.393 901.4865,739.43 13 JI B (24250
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#gR1
(a5 t ) m/z ) R BT -
o B b 4y . e P
LY /min BT W /ppm mlz
80 22B-acetoxylglycyrrhizin 25.81 C,H,O, [M-H] 879.4092 0.133 351.057 4,193.035 7,113.024 6 ISy
81 B EH BIV 25.98 C4Hy0,; [M+HCOO] 1109.5390 —1.108 1063.540 4,901.488 3,739.431 6 B 24-25]
82 RHEHRD 26.08 C,H,,0, [M-H] 255.066 3 -0.178 135.008 9,119.050 8,91.019 9 0
83 MRACEAF AV 26.63 CyH,,0, [M-H] 1205.606 0 —0.764  1073.564 0,1 059.541 6,911.526 5,749.450 3, FRA =1
603.399 3
84  24-hydroxy-licorice- 27.01 C,Hg0,, [M-H] 835.3814 0.189 351.0558,193.0356 HHEes
saponin E,
85 HHRIRITD, 27.08 CyH,0, [M+H]' 1013.4830 -1.162  867.428 4,497.357 5,437.337 1,419.325 5, H #C8
353.066 2,159.029 2
86 MIBFEH G 2728 C,H,,0,, [M+HCOO]" 801.427 8 -0.565 755.4254,593.373 6 SR 2425
87 3-Tfdk-4- 32 FIKTK 27.29 C,H,0, [M+H] 207.101 6 —1.749  189.096 7,171.072 7,147.041 5,133.026 8, JI| & 12627
128.059 8,105.031 3,101.037 8
88  3-butylidene-6-hydroxy- 27.52 C,H, O, [M+H]" 209.1172 -1.452  191.103 9,149.059 6,135.039 8,115.053 5, JI| =267
5,6-dihydrophthalide 103.054 6,91.056 0,77.039 2
89 RAYTIRAFBY 27.73 Cy,Hg,0,, [M+HCOO]" 1089.5490 0.449 1043.5523,911.509 8,897.495 8,893.495 3, W A{ 11"
749.455 0,603.394 8
90 HHm" 27.77 C,H,0,, [M-H]- 821.3965 0.175  803.391 8,759.396 5,645.367 8,469.328 5, H #2830
351.056 3
91 MR 1 27.84 C,H.,0,, [M+HCOO] 803.4435 -0.148 757.4429,595.387 0 AR 2423)
92 I N EEF 28.07 C,H,,0, [M+H]" 207.101 6 -0.858  161.096 8,151.038 2,105.032 1,91.055 6, JI| 252627
77.046 8
93 HHIEITB, 28.45 C,H.,0,5 [M-H] 807.4172 0.031 351.056 2,193.035 7 HEes
94 HHERE TR 28.47 Cy,HO, [M+H] 457.3620 -0.119  421.347 0,303.230 6,217.159 9,191.175 8, (1)
121.099 9
95 HEFUR 28.54 C,H,,0, [M-H] 367.118 7 -0.657  352.095 3,309.040 3,283.023 2,255.029 5, H #2829
135.007 8
96 IR I 28.84 C,H,0,, [M+HCOO]" 801.4278 0.825 755.4288,593.3715 B R4-23)
97 WIS HNBEEB 29.10 C,H,0, [M-H] 203.0714 2420 173.0227,174.033 7,160.015 6,145.029 2, JI| &12627)
132.021 0
98 HH G, 29.17 C,H,0,, [M-H]" 823.4122 0.332 761.414 6,647.386 2,351.0573,193.034 6 HHElR8
99 [ &R AR FAHIMR D 29.68 CyH, 0 [M-H]- 355.118 7 0.221 193.049 7,178.025 3,149.024 1,134.036 8 JI] #1267
100 FBEEH AT 29.71 C,H,0,, [M+HCOO] 801.4278 0.730 755.4290,593.373 0 B 2425
101 H 555 8 e i 29.78 CnH, 0y [M-H]- 353.103 1 0.885 227.0722,199.076 7,165.019 4,125.024 6 H#il8
102 7E)IE NER A 30.74 C,H,,0, [M+H]' 193.1223 -0.787  147.116 1,137.058 7,119.084 8,105.069 8, JI| &12627)
91.054 6,77.039 8
103 1 31 55 B A 30.78 C,H,O, [M-H] 353.104 9 1.788 297.041 5,284.034 2,269.046 3 s
104 1FE T HEIEBL 31.10 C,H,,0, [M+H]' 191.106 7 —0.995  173.096 3,145.099 5,135.043 0,117.068 9, JI| =267
115.053 6,105.069 5,91.054 4,77.039 1
105 fREHR F 31.56 C;H,O, [M-H] 513.3194 -0.106 481.336 2,466.322 3,452.890 2 PR E 23
106 H 5 H i B2 31.60 CyH, Oy [M-H]- 353.103 1 0.350 309.042 4,297.041 3,269.045 6 s
107 RXEHRE 31.71 C4H,,0, [M-H] 499.307 1 -0.689 425.2602,397.275 6,381.2452,278.984 5 K%
108 H HHH C 31.75 CyH, O, [M-H]- 337.108 1 1.310 293.045 8,281.044 1,253.057 1,225.054 8,  H#il8
109 FEEEAF ALY 31.83 C,H,0,, [M+HCOO]" 7854329 0.699 739.4300,577.375 1 24230
110 =07 31.84 C,H, O, [M-H]" 365.102 6 -0.213 307.025 8,295.025 5,251.035 5,207.0452  H &8
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g1
[ a5 t W mlz ) (Y= -
" B N 4y . e kI
LY /min BT W /ppm mlz
111 2 AN 31.85 C,H,0,, [M+HCOO]- 785.4329 0.923 739.4333,577.377 8 S 24250
112 E-HiA N g 31.93 C,H,,0, [M+H]' 191.1212 -0.737  173.101 6,145.100 3,128.063 1,117.072 5, JI| & 2627
115.054 0,105.072 0,91.054 8,77.043 1
113 L3R 32.19 C,H,0, [M+H] 4873379 -1.220  469.326 9,451.313 3,317.208 1,235.166 5, Tk (2223
189.164 7
114 EW R 32.19 C,H,O, [M+H] 487.3379 -1.220  469.326 9,317.208 1,235.166 5,189.164 7, WA {~(1920
107.085 7
115 Z-HE7K Y g 3234 C,H,,0, [M+H] 191.107 8 0.444  173.094 9,145.100 1,129.069 0,117.069 5, JI| =267
115.053 7,103.054 4,91.054 7,77.039 7
116 T B 4k 3239 C,H,,0, [M+H] 189.092 3 -2.548  171.080 6,152.061 4,128.062 5,127.064 3, JI| 252627
115.0550,91.055 1
117 H 555 B 32.47 C,H,, O, [M-HI] 351.0888 1.024 321.038 1,283.097 7,241.0869,199.0770  H#il8
118 #& HLPG %% 32.51 C,H,,0, [M-H] 381.1344 0.143  351.0882,323.0579,279.102 1,201.018 1, H L8
149.061 4
119 50 F 32.53 C,H,,0, [M-HI]" 381.1344  1.249 351.089 1,323.092 1,307.099 8,201.019 5 {} xi2s
120 glabrocoumarin 32.74 C,H,,O, [M-H]- 335.093 5 1.555 335.093 5,319.061 5,305.046 3,291.066 4 #2829
121 HETH 32.90 C,H,,0, [M+H]' 421.1619 -0.910 365.100 1,347.088 8,201.089 3,165.017 1 %8
122 R BY 3291 CyH,0, [M-H] 483.311 6 -0.431 465.293 2,409.277 5,365.284 1 PR 2 122:23)
123 26-hydroxyporicoic acid G 32.96 C,H,O, [M+H]" 503.336 7 -3.055  485.316 7,467.310 3,449.299 7, 299.198 8, {k4123]
149.128 5,107.085 3
124 24-F LM AR 32.96 C,H,0, [M+H] 503.336 7 -3.055  485.316 7,467.310 3,449.299 7,299.198 8, A { 11
149.128 5,107.085 3
125 27-FFE LRI 32,96 C,H,O, [M+H] 503.336 7 -3.055  485.316 7,467.310 3,449.299 7,299.198 8, MR AL {"1%
149.128 5,107.085 3
126 KX HR A 33.18 C,H,O, [M-H]" 497.328 8 -0.988  479.317 3,425.306 1,423.290 9,409.274 6, k40221
363.2673
127 )5 MG P 33.38 C,H,0, [M+H]' 383.217 1 -0.813  365.214 1,191.104 9,149.059 6,135.043 5, JI| 52627
91.053 8
128 %R CY 33.57 C,H,0, [M-H] 481.3335 -0.166  463.319 5,437.343 0,419.297 6,311.201 6, K%
293.190 5
129 K% HiR C 33.58 C,H, 0, [M-H] 481.3326 -0.608  437.3459,421.312 1,403.302 0,293.191 5, {222
257.1572
130 3,8- & AH A N g 33.74 C,H,0, [M+H]' 383.2217 -1.235  365.207 3,191.1052,175.111 4,147.114 9, JI| &52627
137.059 2,105.069 8,91.055 3
131 T H KRR 33.87 C,H,0, [M-HI] 469.334 1 0.451 425.343 5,409.311 6,355.264 7 H 80
132 3B,16a-dihydroxylanosta- 33.88 C,H,0, [M+H]' 471.3440 -1.499  435.3123,317.207 4,235.166 0,189.163 0, K%
7,9(11),24-trien-21-oic 121.099 6
acid
133 REmR 34.61 C,H,0, [M+H] 529.3923  1.594 451.356 9,295.238 5,259.201 2 R 2 122:23)
134 MEFHHY 35.64 C,H,O0, [M+H] 455.233 1 -2.146 437.338 8,295.241 2 FRAE P22
T2 VIR 50 BB X IS 0 1AL B 2R AN [ 2k b AT i A R o

32 FEAGYNEESHE
1 BARE ST RAE

3.2.

v R 2y

- 8-

LR

ﬁj\‘

A R A
ENIESNES e S
Ay, ELA AR | R IS A £

MR A 3 JoRE v LM 41 ok [ R AT 14k

a0 s 28 A B R A, 6 =i K G
PIA T AR AL S . W R R CH AR A
6"~ F] 25 It 307 Bz v 2R LS AE R O BRI B 6 C-
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WEH K., EEBFHEIXT, N8 K774 m/iz
447.128 6 [M+H] Wy 57+ & F i, ik — 20 &R h
% K- H,0,2H,0,3H,0, C,H,0,, C,H,,0, 4} 715 5| i
A8 T m/z 429,411,393,327,297, WA BT m/z
411 38 33 9t — 4 F K H CH,0,, CO, A T 72
TR B T mlz 351,323, WA BS T m/z 297 il it
F It VEE B -OCH, 15 m/z 267, W 2 il R 242
WR LI TR A (Glu) AT LE Y, T 6"- B B 15
$or e v 3R )R 30y e R 22— 43 B BT R 4 AT AR
Y, Wi 5 BB s — 43 7 Glu A B B E 5L (176 Da)
K Glufa 77 5 Y 2 R AR R 7, R 1.

PR RIS DU SR R B 0 B 8 C-BE . IE
B RN IR A Ay F B T m/z 433.106 7
[M+H] ", 4k ifif % % & ¥ #% A5 H,0, 2H,0, 3H,0,
C,H,0,, C.H,,0,4) 7l 4 fi# 1}, m/z 415,397,379,313,
283 W B T PR A B T m/z 397,379,313 8 — 4 %
g W #E A C,H,0,,CO L, H,0, 4 il m/z 337,351,295
WER BT o 46 R T 202 TR b B H [ A 2
H 6-C HiF1 8-C M iy AL C-HEH 2R ML & . 7EIEH
TR, 48R 727742 m/z 595.165 7 [M+H "/ 5
T8 F 5 %%k H,0,2H,0, C,H 0, Fil 2C,H,,0,
ok R R, g ) AR BURE R B - m/z 577,559, 325,
295; ¢ A B F miz 577 i — A F K P A
2C,H,O,, = B B F m/z 337 B i B F m/z 559

— 3 F &k CH,0, 1 C,H,0, 4= 1§ m/z 349 W J 5
% e B m/z 325 #F — 0 K H,0, 1% 38 m/z 307
M B o

i LA B B al A, LSEAE 3R T3 R N B
B C-WH A ¥ o b 2 R 2% 7 4 CH,0, C,H,0,,
C,H,O0, 1 C,H,0, % i ko 3T 1t , R B 2% 3
Hk[19-20], 4k B 1L & %) 34,37,39,41,43~46,48,
56, 61,72 g Mt K2 i 25 AT A ), e 244 3k s v A
T 234K H BRI B C-HEH kA, b
F8 17 4 LA5E 46 R Ry B 1 B C-4 1 2/ 5 A4S LA
FroR 2N FEAZ B C-FE 1725, Bbsh Wi b T
4A-EET O-FE T LG I L3 1.

g A R AR B ¥ 8 T Ik e A DU IR =2
B, ERETET RE B HFATES T
Tl m/z 1 205.606 0 [ M—H -, 2 T fid 451 A B (Xyl) ,
2B, A OB A B 2R (Rha) , 77 2B T m/z 1073,
911,749,603 M B T, B BH B™/ESMR
AT R AT A LAY B SE 2 o A ek IR X
W S AL A W 83 1 89 43 i)y iR A 2 AF A I
B. MAh, 2% SCHk[19-20 ], 9 W7 H PR R , € I

AR, 24-F2 3 SE N AR RN 27-F2 2L L W 2K g 4L 4 4
R BRI L =R A G TR R 1

PR A7 v A2 W IS i 3 T2 Gy Sl sl R | e
| B2 N S 75 S e s e S S
WEMR AW . EIE B TR, B2 A miz
286.143 1 [M+H "My 70 ¥ & ¥ g @ &F C7 f1 C9 &

o S, o BT 24T B m/z 107, 191 YR A3
%%‘*ﬁzL%chHs,cmo,coéj\bJ Wom/z 269,
237,209 8 B o WE R F m/z 269 AH 4K X R
PEE 5 C,H,O F1 CH,O 43 5 A5 J m/z 175 Fl m/z 143
PR B P, 5 ORI — B0 RS SCEk[19-20] K&
DL B R 5 B Bk & 29 #1057 43 500 4 1 BB
%uzv-%@fﬁﬂf@ﬁ#ﬂﬁ%@éi%m,ﬂ%lo IAh,
IR AL 2 A 5] e 28 A= W B R 2 A4 A R 2 AR P
322 HHKREWNAKAEY —iERAIILE YRR
KM F WG 2 " AR = 2k
FHh DY FR =R L AT Ar Sy 4 R R Y AL R B -
7,9(11) -0 B0 =G (T 8, 3¢ B -8-4 78 =
(IMA9), 3, 4-FJFFR-2EF 6 -7,9(11) - B = (I
RU) A3, 4-TF 30 -2 6 S -8-0 78 =il (IV L) A

SCAESE E FHEWE T 1143k A AR i =l R 2 1

AW EL BERCH T, ERETEAT,
TR Cro M m/z 481.333 5 [ M-H | 4> 1 5 i, 4k
i % 2 i M W R H,0 Ml CO,, A B BE F B F miz
463,419 1 437; B & 38 iof [F] i % 2R b v A
C,H,;0, Fll CH, 5% 2N #F 5 85 m/z 3115 1% 0% 7 25 4k
iM% K —4rF H,0, 15 8 R 2 1 m/z 293,

PAZE iRk TR E B 680 A =il . BB F
I W N VNS T R o S O e el A il Y
455.233 1 [M+H] ", M 4% % & # ¥ 5 H,0 fil
C,H,,0, 7= A= WE 1 B 1 m/z 437 M1 295, 1k &%) 133
SRR R Sy 1 7Y 3 S -84 Y —ifly , 24 i FLAE
AL, Y577 42 m/z 295 W RRAERE F, 5 SCk[22-23 ] B
XF L HEWT AR R . AR HTIR B Oy LAY 3, 4-FF R -
EH-7,9(11) - A =k . fERE TR RE
HR B =R 188 106 m/z 483.311 6 [M—-H |-, 4k fij
w25 H,0 Fl CH,CH,COOH 4 Wi % H B T m/z
465,409 7 H B T m/z 409 ¥E — 1 248, 16 C,, oz ]
BEEL PR A CO,, E M m/z 365 B T. 2%
SCHk[22-23], 164591 105,107, 126 F1 129 4 7% 1% 4
Wi R AR B R F L ARZE HT R B, AR ZE B R A FNAR %5 3
fiz C.
323 HEHAENAEY R PR I
SRR 22 40k A AR AR A, o A0 dE 1S

. 9 .
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R R S EERA G Y2 A HALL G .
VBRI Ak 27 1 A DA IR B Ry 3, AR 2R v R o
L2 6.0%, it HA S FEET . DIAEER T B
|| IFSIRS NN || DR I {1 o s W SO 71 D
5y T8 T m/z 965.496 3,785.432 9 [M+HCOO] .,
A RAT B 1A 4K % 2% Glu, 7= 4 m/z 757,595,433
MR BT Bk Ay AT E K Glu, 774 m/z 577 W R
B AT N AR SUR L ER S AT . FE R
BB SR A B I m/z 421.077 6
[M-H] ", 4k W % &+ % % k C,H,0,, C,H,0,,
C,H,,0,, 4 W m/z 331,301 259 A B T A &
F m/z 331 M4k % & H,0 F1 CO P A, A W m/z
3328 E T AW TMI3 5 R RA
ALY 24 A AR 2 1 5 AU 45 A Sk e e
TR S R R AR R S s R

324 HFEANEZMASY NS FESARB
X AL R A AL G . AR SC AR R
FHE T 1 28 42k F I i fk & 9, 36 16 10K
R G, 6 AN RG34 E Yk
ED 2 ENRLAEGYR LA EE LG .
NS NER AR S Y, 78 E R, ™
KAy T T m/z 225.112 1 [M+H]", A4k E 2
S F H,O P2 AR W BB F miz 207 Flm/z 189 m/z 207
W R B F it — 4 R R B CO R CH,, A2 il m/z
179 #1165 TR R 25 1 bAh , AR 40 A R BE 2 i Ak 5
Wy 5 AT AR AL 2L A B O 45 6 o ii £5Hi A SOk
T2 e 4 ) 33,38,53,73,87,88,92,102,
104,112, 115 fil 116, VWL 3% 1. BT 250 R 40 T8RS0 K B
RISy, 8 P T =4 m/z 355118 7 [M-H |-
1 53 F 85 -0 i B R R i C G HL 0,77 A miz
193 8 BT ym/z 193 B v 85 74 B 2 Mg 12 24
FEHE miz 178,149, 134 65 Fr 85 o B] 20 i A A1 T
F PR 43 B 5 % P AR 0% 1, R U el 1 1R 5 T 4 1R
PA RO A5 B85 1 0T 23 77 A2 0 40 A ] 1 28 ik e
i m/z 149,134, W3 1,

325 HAHEMNASY BHEMEEELSY
B R B A Y IS R R W R R
S0 A, I AR 8 AH DG SCHR R IE P e s R DB
T35k A HE R A Y, L S 24 A B 28
EW. T =R EY AN EKNRELEY .
=il e AR S ) T R AR S 6 R R AT BT
Bro fEME TR, BB 7 A 4 1 B 11 miz
821.396 5 [M-H] ", 4k i % 7% H,0, i %j ¥ i iz 5
C,H,0, Al H F & & C,,H,.0,, 4 1§ m/z 803,645,351

. 10 .

W BT WE A miz 645 39— F 0 — 43 1 BB
R, 1% m/z 469 % v B 1 5 8 B 85 1 m/z 759 W i m/z
803 E R TR B CO M 5] . AR 4 H w0 11 24 i 1 A
2% 3CHR[28-30 ] HEWT 5 %) 84,85, 93,98 Fil 131
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