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[ Abstract]  Objective: To rapidly characterize and identify the components of Siwei Tumuxiang San by
using high performance liquid chromatography tandem quadrupole-electrostatic field orbitrap high resolution mass
spectrometry ( HPLC-Q-Exactive-MS/MS ). Method: Agilent ZORBAX SB-Aq column (4.6 mm x 150 mm,
5 wm) was adopted and 5 mmol - L' ammonium acetate + 0. 1% formic acid aqueous solution-acetonitrile were
used as mobile phase. According to the separation and structure identification results of chemical components based
on the methods of ChemSpider and ChemicalBook database retrieval, a local database of molecular formula,

molecular weight, structural formula and MS/MS spectrum information of chemical components in Siwei Tumuxiang
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San was established. An HPLC-Q-Exactive-MS/MS analysis method was established. The complex compounds of
Siwei Tumuxiang San were identified rapidly by using Xcalibar 3. 0 software, comparison of reference materials and
studies on MS/MS fragment pathways. Result; A total of 110 compounds were identified from the Siwei Tumuxiang
San by HPLC-Q-Exactive-MS/MS technology, including 3 sesquiterpene compounds from Inulae Radix, 16
alkaloid compunds and 38 isoprene flavonoid compounds from Sophorae Radix flavescentis, 12 triterpenoid saponin
compounds, 1 catechin compounds and 4 flavonoid glycoside compounds from Rubus sachalinensis. The fragment
pathways of the main types of compounds were summarized. Among them, mass spectrometry information of 31
compounds was reported for the first time. Conclusion: This study can be used to identify the target compounds

and non-target compounds in Siwei Tumuxiang San systematically, accurately and quickly, which will lay a

foundation for the in vivo analysis and pharmacokinetic study of the formulation.
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Table 1 Identification and analysis on chemical constituents from Siwei Tumuxiang San by HPLC-Q-Exactive-MS/MS ( positive ion mode)
N \ S5 F BT s o B
la<L’] ) 53 F (L =s ES P 3
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1 438 CH,0, 2331536 233.1538 1.00 151075 7,187. 148 4,133.065 4,173 081 1,163,144 2, 54 A7 py 1) +
163.075 4,177.091 3,215.143 2,233.153 3,191.106 5, AFD
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14 5.85 CsHyuN,0, 281.1859 281.1862 1.10  150.127 9,136. 112 3,221. 128 8,263.175 8,148. 112 1, - g
98.097 1,193. 133 8,177. 138 8,164. 107 3,122.096 9
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122.096 7,263.175 7,203. 154 7,217. 134 3,134.096 8
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22 7.88 C,H,N,0 247.1804 247.1808 1.32  96.081 4, 136.112 3, 108.081 3, 150.128 0, Spgsipy "7 w5

122.096 8,98.084 6,179. 154 4

23 9.42 C,;H,N,0 247.1804 247.1808 1.38  98.0970,148.1123,136.1124,112.0759,84.081 4, 5.6-L% PG T %52
169. 088 9

24 42.00 C,H,,0, 207.101 5 207.101 8 1.51 161.059 8,179.070 5,207.101 5 XA TR B 2

25 45.61 €, H,, 205.195 0 205.195 4 1.96 121.101 S, 142.035 0, 165.051 1, 151.061 6, & T4 172

109. 101 4,135. 117 0,189. 983 2,205. 195 7
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Table 2 Identification and analysis on chemical constituents from Siwei Tumuxiang San by HPLC-Q-Exactive-MS/MS ( negative ion mode)

b SY T T ) ‘
o N BTFR ——————&/ppm i H BT 1 K 1
/min MIGH S
26 239 CgHgO,  191.0197 191.0179 -3.42  111.007 0, 87.006 9, 191.018 4, 129.017 6, elgonica-dimer A''®’ +AFE
173.007 2,154.997 1,101.022 6
27 .73 C,H,0, 3411089 341.1075 -0.86 89.022 6, 119.033 2, 179.054 5, 161.043 9, sucrose!'®’ +AH
341. 107 4,131.033 4
28 1.89  C,H,0, 665.2148 665.2128 -3.01  89.022 6,179.054 6, 101.022 7, 113.022 6, siachyosetetrahydrate"®’ TAR
161. 043 8,323.097 4,383. 121 0,485. 149 0
29 1.96 CyHy,0, 8272674 827.2651 -2.78  179.054 6,89.022 6, 161.043 7,323.096 9, verbascose!'® +AF
485.150 1,341.107 7,383. 115 9
30 1465 C,Hg0, 353.0878 353.0864 —0.89 191.054 7,179.033 3,161.022 6,135. 043 4 23 JEi iR 16 E N
31 2218 C,H,0, 353.0878 353.0865 —-0.54 179.033 4,135.043 47,101.059 0,129.054 0, sgEf!' AT

191. 054 5,145.048 8

32 19.84 CyHy,0, 429.2130 429.2112 —-1.48  429.211 3,185.028 9,360.083 2,411.200 8, taraxacolid-glucapyranoside!'!  +K7F

249. 148 4

33 2778 CHypOs  279.1237 279.1225 -0.40 125.095 3,235.097 7,97. 064 0,279. 124 0 artemisitene + AT

34 39.91 CHypOs 279.1237 279.1226 -0.29  279.122 7,149.059 0,193.049 3,134.035 1, artemisitene 7 & SA4 {4 AR
261. 112 0,235. 097 52,121. 027 2

35 3930 C,H,O05 3531383 353.1379 -1.08  119.048 4,233.080 4,353.137 7,189.090 4, Wi w5
165. 090 4,218. 056 9,133. 064 2,295. 059 3

3  23.66 C4H,0, 267.0662 267.0650 -0.34 267.065 1,252.041 6,223.038 3 7- A A - S 52)

37 3127 C,H,0, 267.0662 267.065 1 -0.23 267.065 1,252.041 5,223.038 2,151.002 6 TR AL B 2 T R S Wt

38 2450 CH,0, 267.0662 267.0650 -0.34 267.065 2,252.041 6,223.037 5 e R RN ATIN W

39 37.85 C4H,0, 267.0662 267.0650 -0.57 267.065 0,252.041 5,223.038 8 WAF AL T 2 1) )

40 3341 CH,05 283.061 1 283.0599 -0.47  283.060 0,255.064 7,117.053 8,211.075 3, gyfpzzlo) 1)
137. 022 8,145. 027 6,240. 041 0,227. 069 4

41 18.81 C,H,05 283.0611 283.0600 -0.36 268.036 5,283.060 2,117.053 9,185.041 6, F; YU TRVALNEZIATEN 5
240.041 2,145.048 5

42  19.63 C,4H,05 283.0611 283.0600 -0.25 268.036 7,283.060 1, 117.053 9,185.041 6, i 7 ¥~ R i
240. 041 4,211. 040 0,166. 998 1

43 2019 C4H,05 283.0611 283.0599 -0.69 268.036 7,283.060 1,117.053 9,185.041 7, T 7 BRI %5

240.041 5,211. 038 6
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&R2
Iy S ETE S N .
(atr’] i N —— WHET EZs F IR
/min Y TS s N
4 24.47 CH,04 283.061 1 283.060 0 -0.38 268.036 6,283.060 2,117.053 9, 185.041 5, %m#ﬁﬁlﬁ]:w'm: i
240. 040 9,253.048 9,211.039 1
45 31.37 C,H,0, 283.061 1 283.0599 —0.57 268.036 6,283.060 1, 117.053 8,240.041 1, il FdicBisr ik 5 Mtk w5
211.039 6
46 32.42 C,H,04 283.061 1 283.060 0 -0.36 268.036 6,283.060 1,240.041 3,224.046 3, T 5w~ K S 4 A i
117.053 6
47 41.60 C,H,04 283.061 1 283.060 0 -0.36 283.060 2,268.036 7,117.053 9, 185.041 6, Ti& S 1A 54 {4 i
239.033 6,145. 048 4,211.039 6
48 23.64 CpHyO, 5611613 5611591 —1.94  267.065 1,252.041 5,449,037 5,383.126 7, w0l w5
339. 066 9
49 24.50 C,H; 0,3 561.161 3 561.1592 -1.83 267.065 3,252.041 7,543.281 6,125.022 5 7-hydroxy-3''-methoxy- Wi
isoflavone-7-primeveroside '’
50 41.49 CyHy O, 437.1969 437.1951 —1.68  161.022 6,275.164 2, 151.038 2,301 143 0, g0 w5
419.184 1, 191.070 2, 257.153 5, 327.159 0,
135.043 4,109.028 1
51 47.11 CyH; 04 4371969 437.1947 -2.45 287.127 7,437.195 1, 149.058 9, 313.143 3, ‘;—;F’{—é}lﬁ[m'zz] i
123.043 3, 243.137 7, 163.001 5, 201.127 2,
405. 167 7,325. 068 9
52 46.05 C,H,,04 421.202 0 421.2027 -1.21 149.058 9,271.132 9,289.075 5,395.149 2, 8-lavandulyl kaempferol 52
421.199 7, 261.148 5, 227.142 5, 185.041 9,
379.192 3
53 43.70 C,H,, 04 421.202 0 421.2004 -1.21 119.048 4,301.143 2,421.200 6, 163.001 8, - W
233.153 2, 201.126 8, 257.153 5, 283.060 O,
319. 154 6,395. 184 2
54 45.25 CyHyO, 4212020 4212004 —1.28  275.164 2,261. 148 4, 151.038 3, 161.022 5, s R/ U2 w5
233.153 0, 206.093 8, 287.127 8, 301.144 3,
421.199 4
55 43.44 CyH;,04 455.207 5 455.2058 -1.23 305. 138 2,455.205 8,149.058 9,331.153 9, LG HEH
123.043 3, 261.148 2, 279.159 7, 237.148 3,
411.214 8
56 42.79 C, H,,0¢ 369.1343 369.1326 -1.56  219.064 7,369.134 26,149.059 0,318.052 1, MG E Al i
245.080 7, 175.074 6, 134.035 7, 268.060 7,
354.110 8,325. 143 9
57 37.00 C, H,,0¢ 369.134 3 369.1326 -1.56 207.101 1,161.022 6, 341.137 9,247.059 9, (2R,3R)-8 SN I H-7,4'- 155
192.077 7, 135.043 4, 369.133 4, 283.058 9, — ¥ K:-5-F 4 % — H
219.064 9 i e (23
58 37.37 CyH,0, 369.1343 369.1327 —-1.31  207.101 1,341.138 0,247.059 5,325.143 4, 2" J3 5 g > s
369. 133 4,219. 064 3,161. 022 6,283.059 9
50 39.66 CyHy,0, 453.1918 4531901 —1.31 177017 7,275.164 3,149.022 6, 139.038 4, = N/ "
121.027 7, 303.158 5, 191.069 9, 254.057 1,
377.172 9
60 43.58 CyH, O, 339.1238 339.1239  3.54  219.064 7,339.122 3, 119.048 3, 175.074 3, =i sk )igms 202 W
245.080 4, 151.074 7, 133.063 9, 191.070 1,
295.132 6,321. 111 6
61 44.21 C, H,,04 339.123 8 339.1222 -1.41 193.085 5,124.014 8,339.122 3,149.095 2, e gl2] W

219. 064 8,279.102 4
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k2
t B 5 N .
(atr’] i N —— WHET EZs F IR
/min Y TS s N
62 44.37 CyHyO4 423.1813 423.1796 -1.39 261. 148 4,161.022 6, 137.022 6, 193.158 2, [{%%”{—ﬁﬁﬁ][m: i
287.127 3, 313.143 9, 219.136 8, 243.137 7.
405. 168 4
63 44.29 C,H,0, 4512126 451.2107 —1.75  149.058 9,301.143 2, 451.211 2,261. 148 1, 2'-F4(s 52 s
233.152 9,313. 069 5,367. 118 6,419. 183 5
64 41.81 C,sHy0, 439.176 2 439.174 5 -1.43 261.148 5,161.022 6,177.017 7,275.164 0, e Lol W
137.022 5, 217.049 0, 421.164 2, 353.173 3,
124.014 5
65 42.18 C,H;,0, 467.207 5 467.2054 -2.04 261.148 5,177.017 7,161.022 6, 137.022 7, neokurarinol %‘AZ}Z)
275.164 3, 217.049 1, 149.022 5, 421.163 9,
377.172 3,353. 171 5
66 40.63 CyH,0, 4411918 4411902 —1.28 279.159 1, 161.022 6,211.169 0,305.138 8, Wit Hm
331.154 0,237. 146 9,137.022 3,441. 187 8
67 39.42 C,,H,,0¢ 355.118 7 355.1172 -1.12 193.085 6,161.022 6, 124.014 8,219.064 7, leachianone G %! ey
149. 095 5,337. 106 8,355. 116 4
68 40.23 C,,H,,04 355. 118 7 355.1173 -0.86 193.085 6,161.022 6,135.043 5,219.064 8, leachianone G 37k FEFA W
124.014 8, 149.095 4, 109.027 7, 245.080 5,
337.107 0,355. 116 3
69 48.99 C,,;H;,0, 451.2126 451.2130  3.39 149.059 8,301.144 8,451.215 9,163.002 7, 5-FF3LyE: C 52
217.050 2, 233.154 4, 313.072 0, 192.042 2,
257.154 6, 367.118 6, 134.036 1, 419.186 1,
393.097 6
70 38.16 CuH,O0; 2710611 2710600 0.82  269.044 6,271.059 8,135.007 0,153.017 5, (R)-naringenin/naringenin 1%
199. 074 8,243. 064 6,227. 069 4,184. 051 2
71 33.08 CyH,0p 4712024 4712005 —-1.73  161.022 6,221. 116 9,309.169 4,233. 117 1, s o/ s K120 5
291. 160 0,135.043 2,335. 148 5
72 33.67 CyH,0, 4712024 4712005 —-1.73  161.022 6,300.169 5,221. 116 7,291. 159 5, e H/ s K2 s
233.117 2, 151.038 3, 335.147 7, 213.037 3,
365.248 0
73 35.02 C,H;, 04 471.202 4 471.2005 -2.37 177.017 7,293.174 5,149.022 5,207.101 2, - W
161. 022 7,439. 173 4,235. 133 0,309. 134 5
74 39.43 CuHy,0, 4712024 4712005 —-1.86  471.200 8,321.133 1,149,058 9,309.168 6, - w5
347. 148 3,123. 043 4,427.209 8
75 19.63 CyHy0, 577.1562 5771543 —1.53  283.060 2,268.036 6,375.060 7,447.083 2, 3'hydroxy kushenol 0 w5
515.064 2
76 20.19 C,Hy0, 5771562 577.1538 —1.59  283.060 2,268.036 7,375.062 5,342.258 2,  3'-Jtbd' Il IL- S 9 i-7- w52
417.150 2 0-B-D-J5-H-(1—6 ) -B-D-Nit. I
A
77 28.92 CpHyO, 577.1562 577.1539 —2.06 283.060 0,268.036 1,375.061 4,475.078 4 3RS A T )
O0-B-D-Ji §l-(1—6 ) -B-D-Nlk il
A ET
78 29.91 C,H;,0, 577.1562 577.154 0 -1.96 283.060 2,375.061 0,268. 036 4 5-FE A E -7 BT - 52
0-B-D-Fr#li-(1 — 6) -B-D-NL IR
79 21.09 CyHyO,, 563.1406 563.138 6 —1.53 269.044 6,327.121 8,255. 064 4,203.995 0 5-hydroxy-2-(  4-hydro- %52

xyphenyl ) -4-oxo-4H-chromen-7-
y1-2-0-[ ( 2S, 3S, 4R )-3, 4-
dihydroxy-4-( hydroxymethyl )

tetrahydro-2-furanyl

D-glucopyranoside

16
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&R2
Iy S ETE S N .
e "R T s i
/min Y TS s N
80 21.75 CyH,0O, 563.140 6 563.138 6 —1.64 269.044 6,255. 064 8,359. 080 6 apiin 52
81 42.58 CyH,05 4873428 487.3410 —1.51  487.341 2,469.332 0,425.341 8, 185.041 7, 4R BEHTAY
457.332 0,443.349 4
82 45.41 CyH, O, 485.3272 485.3252 —1.78  485.325 2,467.314 2,423.324 6,393.324 6,  2a, 19-— ¥4 3£-13 H 2 - B4 TAD
280.394 9 12-475-28-1i%
83 44.41 CyH,0, 471.3479 471.3462 —1.09 471.306 5,453.298 3,409.306 8,258. 027 4 20, 197 2 K- 15 1205 B TAY
28-fi%
84 543 CH0, 1690142 169.0126 -2.78  125.022 7, 169.012 7, 108.019 9, 82.064 3, yfr 752 BT AD
103. 038 2
85 16.00 CoHyO,  179.0349 179.033 4 —2.70 135.043 4,179,033 4,121. 048 5 o 2 BHTFAD
8 22.19 CyHy0, 179.034 9 179.033 3 -3.04 135.043 4,179.033 2, 101.022 6, 89.022 6, ﬁﬁﬂj}ﬂﬂﬂiﬁfizs B TOR
121. 027 3,133.027 7
87 19.92 C(CyH 0, 163.040 6 163.038 5 -2.81 119.048 4,163.038 2, 147.043 5, 85.027 8, er;éé%[‘}:]ﬁ@ﬁ”“ BEHT AR
73.027 7,121.027 7,93.032 7
88 560 C,H,0, 1650557 1650541 -2.83  58.004 3,165.054 0, 107.048 4, 119048 5, x4 s 2 !> BHTA
135. 043 6,93. 032 7,121. 027 7,123. 043 3,71.012 1
89 3311 C,H,0, 3010353 30L.0340 —-0.74 151001 8,301.034 2,178.997 1,134.034 3, {22 BHTAD
264.023 8,121. 027 6,117.053 9
90 39.09 C;sH,0, 301.0353 301.0339 -1.04 109. 027 6,301.035 3,218.037 0, 163.001 6, morin B FARY
117. 053 8,143. 050 3
91 37.40 C,H,0, 285.0404 285.0393 —-0.20 285.039 3, 117.053 8, 135.007 0,257.044 3, (172 B TAD
153.017 5,213.054 2
92 1919 Cp,H,0, 4611089 461.1076 -0.37  253.049 2,415.102 1,301.071 2, 101.022 8, it %-3-0-a-LAA5HH BT AD
263.128 6
93 18.42 C,H, 0, 461.1089 461.1073 -1.10 299.055 3,109.027 6,284.031 8,341.043 4, - F=XARSYN
141. 127 1
94 16.52 CyH, O, 593.1300 593.1276 —1.40  125.022 6,289.070 6,407.075 4,275.007 5, Wiz iEHTF BT AY
161.022 7, 245.080 6, 205.048 9, 137.022 9,
109. 027 7
95 43.41 CyH, O, 593.1300 593.1280 —1.54  121.027 6,209.044 0, 165.017 6,417.095 7, KR BHTAY
313.070 9,225. 054 6,357. 061 1
96 31.26 C,H,O,, 517.1351 517.1328 -2.40  267.064 9,347.0652 8,145.0494 2,182.0412 0, - TR
275.006 2,219.016 1
97 41.56 CyH,O,, 517.1351 517.1369 5.51 161.022 7,275.164 5,301.144 2,213.036 6, - BT A
145.049 3
98 25.95 C4H,0,, 571.2184 571.2155 -3.17 165.053 8,345.132 8,195.065 0,493.182 5, - BT A
150. 030 6,257. 086 7,330. 111 8,375.061 1
99 24.64 C, H,,0, 431.0983 431.0967 -1.24 431.096 6,268.036 7,257.087 3,213.035 1, JFr3gZ&-7-0-F%E6E1F BAFARY
151. 002 0,271. 060 2
100 16.14 C,,;H;,0,¢ 609.146 1 609. 144 3 1.64 269.044 4, 135.006 9,375.058 5,287.055 2, LZsH 3-0-B-D-Hk i BT ARY
109. 027 6,241. 050 1,475. 112 0,213.038 0
101 16,60 CpHy0, 609.146 1 609.1442 1.47  269.044 6, 135.007 0,287.055 0, 153.017 5, I11ZsHh 3-Ju i 00 TF BT A
275.058 9,241. 047 9,431.037 3,475. 112 5
102 17.07 C,H;0,4 609.146 1 609. 144 2 1.47 269.044 4,375.059 2,135.007 0,287.055 2, 2-(3, 4-dihydroxyphenyl )-5, 7- E 44 A2
347.063 2,475. 110 8,153.017 3,109.027 5 dihydroxy-4-oxo-4H-chromen-3-yl
4-0- (6-deoxy-B-D-gulopyranosyl )-
B-D-galactopyranoside
103 21.07 C,H; 0,5 609.146 1 609.144 3  1.64 269.044 5,375.059 0,475. 111 1 luteolin-3",7-diglucoside BT R
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FR2
Iy B 5 N
(atr’] ) N —— R BT 2R R
/min Y TS s N

104 21.74 C,;H;,0,4 609.146 1 609. 144 2

105 37.16 Cy H, 0, 503.337 8 503.3359 —1.49

207.101 1

106 42.58 C,; H, 0, 503.337 8 503.336 1 —1.18 503.337 9,485.326 3,421.310 0,459.306 7
107 44.41 C,; H, 0, 471.3479 471.346 3 —1.09 409. 306 8,393.276 1,379.295 4

108 46.85 C,; H, O, 471.3479 471.3457 -2.38 471.346 0,453.333 5

109 39.83 Cy HgO,, 649.3957 649.393 8 -2.93 503.335 3,177.017 7,145. 048 2,213.037 3

110 16.89 C,sH,,0, 289.071 7 289.070 6 -0.06

1.47 269. 044 6,375.059 9,475. 110 3,517.017 3

kaempferol-3,7-di-O-glucoside B4 7 A%

503.336 5,485.324 9,453.296 3,407.294 4, arjungenin B FAY
sericic acid BT
Y2 m BT AY
BERm BT AY
W 3 4 BT AY
289.070 7,245.080 7,125.022 6,109.027 7, J %zl BEHTAY

203.069 8,179.033 5,151.038 3,137.022 7,
167.033 3,221. 080 6,97. 0278 ,271. 059 2

{E A7) 82,83,91,92,95,109 L4905 & U

CH, /4 m/z177.091 3 [M +H - C,H, - CH, | "
WHRE T, HEL—4F CH, 4 m/z 163. 144 2
[M+H-C,H, -CH, -CH,] ", % % —4F C,H,
7oA m/z137.060 0 [M +H - C,H, - CH, - CH, -
CoH, ] "W o 25 B 15 B LA S 2L L, 45
Xof HE iy 0 B s () 00— G e R A R SOk [ 15 ] R
MR EE B a1 %E 5 EAREFNIR.
3.2 WHEAE W SEE S S PR Y,
et 16 MG, 5 STk ic 82, YRR T 2R
WS, WSWENERARRAEMNEY , FEIEH
TR BT, B DR IE B AR DR
W21 5032 He R AL B8 1, BE AT L 5Tk Y A AR A
#F

&Y 21 5p 17Uk C 5 H, N, O, , £ B I E] A
17. 17 min , £ 1E 8 FA 0T 0 300k % 0H 5, o
TR FUE [M+H]"hm/z263.175 8, BRI 451
— 5 F H,0 5 m/z245.1654 [M +H - H,0] " Jiit
KW, Pk 22— 4> T C,H,0 F= 4 m/z 203.133 3
[M+H-H,0-CH,O0] " A &ET, HERkE 0T
CH, 724 m/z 189.138 9 [M + H - H,0 - C,H,0 -
CH,]" g g, %Kk —2F CH, 4 m/z
175.1232 [M +H - H,0 - C,H,0 - CH, - CH, ] *;
Fr5g g m/z 189. 138 9 i 5 — 43+ C,HN F=4: m/z
150.127 9 [M +H - H,0 - C,H,0 - CH, - C,HN] *
BEWRE T, EE LR —0F H 74 m/e
148.1125 [M + H - H,0 - C,H,0 - CH, - C,HN -
H, | " B0E 8 1, 02 15 2 0 8 A ) 6 1Y) R AIE
Fo WeAME P2 A4 H 2 42 m/z 122,096 7,134.096 8
SRS N S i et Y VNS TR
FELLEY 21y Sa- R EM R, LG I E

YR E A5 B

3.3 RIRTMEIZE SN T R 2 2 A e
38 A YRR T 2, LA BB T e B
A TR S TR CRE, U EW 67
leachianone G i 71| , #1712 Ak & ¥ ot 3 224 fie A A
#F,

&5 67 75+ Xk Cy Hy O, £ B I [H] 2y

39.42 min FER B FHRAT , 0 FEFIE (M-H]
S om/z355.117 2, BEEFek Lk —4r+F H,0 7 A
m/z337.106 8 [M - H - H,0] ~ W B 5 T & 55 T
F R —4F CH0, F"4 m/z2219.064 7 [M - H -
CH, 0, ] "R &1, Rk L —0F CH0 774 m/z
161.0226 [M - H - C,H,0, - C,H, 0] ~ i ; it
GRS F iR 8 i Kk — 4 F CHO, 7= m/z
193.0856 [M -H - C,H,0, ] 3%, 25 Fib&W
(1) 24 fii BB LA S e 115 8. KAk 5 4 67 W25 %58
leachianone G,
3.4 JLERE ILEREBMEWIHEEL 10k
/7 = 2 e A7 NP = W i = vy - el A N ' VR (=B
THA TR R TR, DB 110 L2
F OB HEAT T R AR AR

&% 110 437k C Hy, O, £7 8 B [H]
16. 89 min fEHR B FHEAT , o FEFIE[M-H] "
k1 m/z 289.070 6, W B B F m/z 271.059 2
[M-H-H,0] 2l &5 LK —7F H0 "4
1) 1B Tk 25— 1 CO, P24 m/z 245.080 7
[M-H-CO,] MhBEFHEBEFrHRE 0T
C,0, 7#H: m/2221.080 6 [M —H - C,0,] W5
T, E L — 4 F HO =/ m/z 203.069 8
[M-H-C,0,-H,0] #h&ET,HRE 71T
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C,H, /4 m/z 151.038 3 [M - H - C,0, - H,0 -
C,H, ] MR E ¥, HEkE—7nT+ CH, "4 m/z
125.0226 [M -H -C,0, -H,0 -C,H, - C,H, ] "#%
FET. Z LA EFEE S 110 3140 %
FILKEER
3.5 EERE EE RIS E T 4 A BRI T
A TOR, A SCHER A , B S AR AR TR
e o7 S, BT LAAE RS R R BB . DG
Y1 95 MR A B, BEATIZ A5 W 1 T 2L Ak AL A
S .

&M 95 5+ h C Hy O, 15 1 B F AL X
T OFETIEIM-H] h m/z593.128 0, £}
FER —4TF C,H, O, /4 m/z 357.061 1
[M-H-C,H,0,] #hH&ET,HRE 72T CO,
FPH m/z313.070 9 [M -H - C,,H,0, - CO, ]|
FE T HEFRE 70T CH O, 4 m/z
209.044 0 [M - H - C,,H, 0, | ~ e, i 45— 45
F CH,OH j#4 m/z165.017 6 [M - H - C,,H, 0, -
CH,OH] "# R & ¥, R E—4F CO, 4 m/z
121.0276 [M-H - C,,H,,O, - CH,OH - CO, ] " 1y
R, LR FAEE LB 95 WP % MR .
3.6 =MEEHEER CRETES TR =M R,
HUEFET 12 MG, HEME FHRLUNAEE S
(R me AR, BT LLZ R AL G ok s R DIk
G 81 R A IR R 9, HEAT I 2RAL A W o L i A
M HET o

&9 81 43 1 Uk Cy Hyg O, U1 B B[] 4
42.58 min, ZEM B THL T , i 13 Xcalibar 3. 0 4
AL TFE FIE(M -H] Sl m/z 487.341 0,
BTEL—4F H,0 P4 m/2469.3320 [M - H -
HO| " #®RF & ¥, HEK—4F CO, 4 m/z
425.341 8 [M-H-H,0 -CO, ] ®HABE ;7S
Yy 81 ik W B ah b, AR —4F C oA m/z
457.3320 [M - H - H,0 - C] WA B F;m/z
443.349 4 [M-H-CO, ] R &EF2HEE T
X—4rF CO, =k, &5 DS 0+ i —
RFIEM R B FEE S 81 KE N
4 itig

WG M58 T 100% ,75% ,50% i £ Ff
PRI, 25 3 & I 50% WIS AE ¥ ) B, 0 4 i
R, T8 T v s 0 380 Ak 45 %) e 1 B v s ELEEER T
30,60,120 min A [m] 88 75 42 BR fa) , % #8120 min B
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ML &R i L, B m AR K, L AR5 R
F 509% FP T4 B0V 700 R 120 min 5 5CAS ) , B R A
JE LAIE T Z R0 & W0 o B %50 sk + A&
B 2R oy Z R B 22 R RR, s B
B 25 A = 05 P9 R 28 78 IE 8 AU R & 5 Tk
M o7 A0 B 7R, R P IE 8 1A 25 T S5 3 4 8 T
K BMBREUL =M B HFRENETFHERATES L
Ak, BANERE , BOR B PR, Ak, 8%
8T PR R vh R CRR B R R, A5 5 R A
TR B AT AT A W B 2K AL S W AR B B I S A O 4
RN TR A3 L O T RE S TR i N AR ) A
HMAXHET ANRWE LR, KB S mmol- L™
() 1% e R AT ol 3 A W S AL S Y 4 B B g
PRAIE ST 135 1 1 1

HPLC-Q-Exactive-MS/MS Y 4% #T-# B, 37 #1 18
BIF 17 0 B B 3 K H R, SR 4 1 4 RN OE £ 1 )
P 2 HEAT 43 BT 00 A, 3 Ao B B — 0 S 14 RS 0 5
EREAT MR, A B i & G A U —
A4 E P R HE R 1, 9T 45 S Xcalibar 3.0 # 4 3f
B <5 ppm (R B A X o3 F 0 i B R S -k
HAnfb & i T g %, % T 110 M &9,
Horb 31 MG W R A B ST 1 O HGE A S, Dy i
— 255 DU B A R B I 1A PN AR B 245 30 I il
B4 IR S S
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