§39% 4554 It % 27 4k Vol.39 No.5
201849 H Journal of Chinese Mass Spectrometry Society Sep. 2018

E T LTQ-Orbitrap 5 7 # FUig L AR
WARLFER 5T 7

KAk, SR T, &R BT IMEF, HAF R IE M, X RN

At EZ R . dbat 100102)

#ZE A UPLC-LTQ-Orbitrap MS 4 AR X0 A 48 B b 09 Ak 2 10 AT o0 A 2 8 . (T Se Al C18 &
TR, DL 0. 106 H AR K R (A - Z I (B Sy 3 Bl A 4E 4786 8 VR 0 s 7 EST B 7R 78 TN N, R4 A
i 7 A AT A3 A B A IE H /= 100~1 000, AR & 43 BF 038 42 i A9 VE 2 7 88 T R i
TR B A R, T A A AR DG SCHRBOHE L R M e 45 B L0 AR 28 B B2 L1 Bl o iR 25 1A
Ko 6 FhHAWSEAL- B Y. % TR AR B4k 2 A3 4 R R B A A R 4 A4 B A T Oy 2R LA A Ak
BV RS AR R R T S
KR AL F 5 LTQ-Orbitrap; &5 43 FE 5T i 5 8 Fi 2 5 o i i
E 5 ES:0657. 63 XHRARERD A B2 :1004-2997(2018)05-0599-08
doi:10. 7538/zpxb. 2018. 0044

Analysis on Chemical Constituents
from Cudrania tricuspidata Bur by LTQ-Orbitrap MS

ZHANG Jia-mei, GUO Xiao-yu, QUAN Qing-hua, JI Rui-fang, SUN Qian-gian,
TIAN Jing-yun, TAN Peng, LIU Yong-gang
(Beijing University of Chinese Medicine , Beijing 100102, China)

Abstract: Cudrania tricuspidata (Carr.) Bur is a traditional Chinese medicine used in
the treatment of hepatitis, rheumatism, jaundice, acne, dysmenorrhea, and chronic
gastritis. The chemical components of Cudrania tricuspidata (Carr.) Bur were
obtained using the traditional method of extraction and separation. In this study, single-
stage mass analysis that supplied molecular weight information was developed by a linear
ion trap quadrupole-Orbitrap-mass spectrometry (LTQ-Orbitrap MS) and structural in-
formation was provided by multi-stage mass analysis. 1LC/MS technology was used to
rapidly identify the chemical components of Cudrania tricuspidata (Carr.) Bur. The

chromatographic separation was performed on a C18 column (4.6 mm X 150 mm X
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5 pm). Gradient elution of water (containing 0. 1% formic acid)-acetonitrile was used as
the mobile phase. ESI-MS analysis was operated in the range of m/z 100-1 000 at nega-
tive ion mode. Based on the accuracy of the relative molecular mass, fragment ions,
retention behavior compared to the database, a total of 45 components were identified,
including 28 flavonoids, 11 xanthones and 6 other components, while 2 compounds were
firstly found in Cudrania tricuspidata (Carr.) Bur. It is an effective method to provide
chemical information concerning the constituents in herbal medicines, which can be
helpful for the quality control and further phytochemical studies of Cudrania tricuspi-
data (Carr.) Bur, but the method is impossible to determine the isomers and steric
structures, and some small non-polar compounds can not be detected due to the lack of
cleavable groups.
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Fig. 1 TIC of Cudrania tricuspidata (Carr.) Bur at the negative ion mode
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Table 1 Major chemical constituents of Cudrania tricuspidata (Carr. ) Bur extract
i =
~ {55 At Molecular . -
5 . &Y 2R . WRETRER
I ] Molecular ion peaks .
No. ) Compounds Fragment ions/(m/z)
tr/min formulas [M—H] /
(m/2)
1 2. 65 A R R T R C21 Ha2 Oy 465.1151 303. 0505.285. 0652
2 4. 38 AN A TR R Cz1 H22 01y 449. 1083 287. 0555
3 5.07 1L 2R -3 7- 7 2 W T Ca7 Hso Oy 609. 1440 447.0920,285. 0826
4 19.58 Wil Jz 2277 %5 WA Cy1 Hyo Oy 463. 0876 301.0345,107. 8817
5 25.19 111 23 gy -7 2 C21 Hz0 Opy 447.0926 285.0396
6 44. 06 il Jiz & Ci5Hi0O7 301. 0342 150. 8902,162. 9525
7 13.97 AEHEAR 2 CisHi2 0O 303. 0501 284. 9781
3 51. 27 iy iz 2% C15 H12 05 271. 0603 151. 0034 ,106. 8443
9 54.29 145 iy Ci5Hi0Os 285. 0396 257.1484,185.0302,150. 8806
10 22.06 A Ci5 Hi2 04 287. 0555 259.1347,272.0603,242.9993,124. 8673
11 51. 80 PSS N C15Hi1005 269. 0448 224.9569,201. 1620,180. 9991,
241.1158,132. 9458
12 51. 33 5,7, 4-Z=R AR ETR Ci5Hi, 05 271.0603 243.1298
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WES> T8 T 1%
e ﬁ;; At J szlic“lk B T
No. e /min Compounds formulas (M—H] / Fragment ions/(m/z)
(m/z)
13 70. 32 EEA T % Cao Hys Os 351. 0862 333.0902,295. 0958
14 56. 02 SREE CisHi2 07 315.0713 300. 0265 ,150. 8405
15 20. 52 i Ci5s Hio 05 269. 0448 225.0658,201. 0482,133. 0166
16 71. 69 Artocarpesin Cao Hy5 05 353.1019 297.0839,283. 9828
17 78. 34 ik C Cas Ha O 421.1646 366.1319,323.0541,311. 1765
18 53.75 3"~ AR 5 BV T R Cis Hy2 05 299. 0553 283. 9897
19 60. 06 Gericudranins A Cog Hay Og 515.1337 409. 1860,497. 1852,337. 0355
20 82.91 Gericudranins B Cao Hy5 O 409. 1647 351.1108,391. 3022
21 63. 47 Gericudranins D Cag Hay Og 499. 1389 471. 2068,405. 1317,377. 1146,
337. 0355,299. 2588
22 54. 83 Gericudranins E Cor Hi5 05 393. 0969 365.0972,299. 1111,271. 0434
23 91. 34 EHWE Cas Hag O 423. 3261 205.0699,403. 0181
24 73.82 S-SR E Cao Hi5 05 337.1073 281.1076,293. 0923.321. 9638,219. 0714
25 82.02 Laburnetin Cao Hi5Os 353.2113 325. 0059
26 76.07 Brosimine B C0 Ha22 O3 309. 0759 172. 9337
27 78. 93 Cudraphenol C Cas Hyo Op 379. 1541 310. 0450,324. 1668,359. 0867
28 29. 91 1, 3. 6, 7-PU¥3E & i il Ci3 Hg Os 259. 0237 214. 9545,258. 9675,191. 8796
29 81.98 F ) o5 I i B Cay Hp O 393. 1336 378.2105,349. 1720
30 55.03 FEA 5 0 i C Cay Hag Og 409. 0920 391.0546,303. 0200.285. 0219,231. 1354
31 76. 40 AR 7 R ) Cy3 Hyy O 395. 1490 339.2072,351.1169,326. 1035
32 85. 89 AR 5 R K Cay Hap O 393.1703 378.2105,363. 0347,349. 1720
33 76. 84 AR o i R L Ca3 Hay O 395. 1490 351.1169,340. 1791,326. 1713
34 81.08 HiAR o i R M Ca3 Hay Og 395. 1490 365.1266,351. 1169,340. 1375,
339.2072,325.1800,311. 1720
35 58.75 FH R o AR S Cis Hi5Os 327.2168 229.0845,211. 0782,291. 2012,170. 9995
36 84. 39 Cudratrixanthone S Cay Hpr O 409. 1653 391. 3583,351. 1116,152. 9106
37 78.03  7-O-Demethylcudratrixanthone C Co3 Hz2 O 409. 2350 394.3438,351. 1427,377. 2206,339. 2654
38 20. 52 LRGN ES CisH14 Oy 269. 0488 225.0658,201. 0482,180. 0113,241. 0321
39 71.22 Toxyloxanthone B Ci1s H11Og 325.0706 306.9656,295. 0463
40 86. 10 655 I 07 T i 22 Cao Hao O5 339. 2307 163. 1121
41 76. 55 Cudraflavone H Cos Hzr O 433. 2355 413.0059,392. 9937,152. 8757
42 2.78 I 76 N iR CoHs O3 161. 0241 132.9812,116. 9333,131. 1008
43 91. 34 T2 D T C30 HisO 423.3261 205. 0617
44 2.17 5, 7- 5 A0 Ji CyHs Oy 177. 0190 132. 8627,104. 9988
45 74. 67 T E Coy Hy2 O 431. 2195 152. 8846,170. 8483
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Fig. 2 Fragmentation pathway of quercetin
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Fig. 5 Chemical structures of Cudraxanthone J (a), Cudraxanthone L. (b) and Cudraxanthone M (c)
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