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Abstract: Objective To analyze the difference of chemical compositions in Xanthii Herba and Xanthii Fructus. Methods Eight
batches of Xanthii Herba and Xanthii Fructus samples from different origins were determined by UPLC-Triple TOF-MS/MS. Through
the analysis of the multistage tandem mass spectrometry, the characteristic peaks were extracted with mass spectrometry data peak
matching, peak alignment, and noise filtering. Principal component analysis (PCA) and partial least-squares discriminant analysis
(PLS-DA) were used for data processing. The components were identified according to a mass spectrometry accurate mass and two
mass spectrometry fragmentation information, combined with the software of database search and literature. Results The chemical
compositions in Xanthii Herba and Xanthii Fructus samples are clearly distinguished. Forty-four compositions have the differences
between Xanthii Herba and Xanthii Fructus. Forty-one chemical compositions are identified. Among of them, there are 12 kinds of
differential compositions which presented different changing laws. Conclusion From the different compositions of Xanthii Herba and
Xanthii Fructus, the material basis can be provided for revealing the property and efficacy in Xanthii Herba and Xanthii Fructus.
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Table 1 Samples of Xanthii Herba and Xanthii Fructus

s AM 7 fits
S1 HGH=E BN 20130718
S2 TR 20130630
S3 IARHE 20130825
S4 MR EZA R Z5 20131015
S5 wHTF TR 20131020
S6 V91| A8 20131103
S7 Wk 20131028
S8 MR EA R 20131015

T H BRI O SR SR s
The Xanthii Herba samples do not contain mature fruits with
incolucres

2 HEEER

2.1 UPLC-MS 1%

211 itk Agilent ZORBAX SB-Cig fo it
(250 mm X 4.6 mm, 5 um); FLEIAH A HEEC(A)- 0.2%
FR 7KV (BD, BHFEBEML: 0~10 min, 20%~30%
A; 10~20 min, 30%~35% A; 20~30 min, 35%~
80% A; 30~45min, 80%~100% A; 45~48 min,
100%~20% A; #RFfE 1.0 mL/min; #i& 35 C;
HEAE R 10 pls AP 254 nm.

212 FUEFM AmmEETIE (ESD NHET
P R ITEE m/z 50~1 000; M5 HE 5.0
kV; S 30 L/min; Z46< 55 L/min; 4#Bh"< 55
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Fig. 1 UPLC-Triple TOF-MS/MS base peak intensity (BP1) chromatogram of Xanthii Herb (S4, A) and Xanthii Fructus (S8, B)
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Fig. 2 PCA scores of Xanthii Herb (A) and Xanthii Fructus
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Table 2 Identification of different chemical constituents in Xanthii Herb and Xanthii Fructus
G5 teimin e AR MZH FHAE ()
il (mz) WEH () WEXW0°
1 251 i CioHzOu 34110894 341109 52 1.7 179.056 0, 161.045 2, 119.035 2,
71.016 5, 89.026 1
2 260  HER-4-O-FHEE-O-M R CaxHOi3  549.16081  549.16122 07 503.162 8, 341.106 8, 323.098 8,
221.066 2, 179.055 3, 89.026 0
3 310 M E-3-0-(6-O-FH M) M &MHEY  CuH2Os 54008859  549.092 64 74 505.025 4, 303.065 2
4 320 345 7-TUHVE R CisH1s06 34210306  341.10952 19 241.003 8, 96.960 5
5 438  4RJRER2T C1sH150s 353.08781  353.08801 06 191.060 3, 182.084 2, 97.089 1,
79.083 4, 45.045 5
6 520 AEEREE CsH304 167.03498  167.036 38 8.4 123.069 9, 108.056 9
7 566 HARRE CisH1s0s 35308781  353.08801 0.6 193.060 3, 179.035 4, 136.048 9,
107.224 4, 93.036 6
8 653 JiJLAEMEEE C7Hs03 137.02442  137.026 45 19 120.017 6, 109.026 1, 93.031 8
9 730 [EMRE CuoHisNsO;  250.09456  250.094 40 -0.6 186.935 8, 169.049 0, 125.061 9,
78.960 7
10 859  JJLERB C7Hs04 15301933 153.020 76 13 152.082 1, 109.018 2, 96.078 7,
81.0257
1 924 [REEJRRREE230 C16H1809 353.08781  353.08801 06 191.015 2, 179.011 7, 173.005 4,
135.027 4, 93.085 1
12 1175 WpefpEgle2s-2 CoHsO4 179.03498  179.035 94 03 136.048 6, 90.044 2, 265.022 4,
239.047 2, 45.024 4
13 1195 13- WiHEEEE TR0 CsHuOr 51511950  515.11878 -14 353.088 2, 333.077 4, 191.055 3,
135.044 6
14 1495  SERMREHSER R C1Hx009 36710346 367.10338 -0.2 193.049 5, 191.055 6, 190.448 2,
T R g 26-21 134.036 4, 93.035 5
15 1520 HZERTH CuHi502 19110775  191.108 89 6.0 87.9239,47.9312
16 19.96  FHZiERA22] CioH1004 19305063  193.051 20 30 178.026 6, 149.060 3, 133.029 2,
106.043 0, 89.040 1
17 2399  34-WHEREE TR CsHuOrz 51511950  515.11878 -14 353.087 2, 335.076 5, 191.055 0,
179.033 9, 135.044 6, 93.036 1
18 2446  35-WnuEEEE TR0 CsHuOr 51511950 51511878 -14 353.086 2, 191.054 5, 179.033 2,
135.0437,127.0395
19 2494 LA-ZUMEBEZ TRREL 1,5-  WEBE 4 CsHuOr 51511950 51511878 -14 353.095 4, 299.032 0, 254.902 4,
T g2 173.024 3
20 2501 GaphEN CaHxOr  463.08820  463.08775 -1.0 300.000 0, 271.024 4, 254.078 7,
242.048 1
21 2540 RRER-T-0-HE M CoH2Or 47710385 47710353 -0.7 478.024 2, 357.084 1, 315.014 2,
285.058 4, 271.045 7, 151.025 2
22 2560 pTREZN CoHxnO1  609.14611  609.145 77 -05 300.000 0, 271.024 2, 255.074 2,
243.046 2, 227.005 4
23 2626 45-IMEREZ RN CosHOr2 51511950  515.11878 -14 353.095 2, 191.056 8, 179.035 3,
173.0457, 135.045 4, 93,0355
% 2129 ERIE{e CatHaOx 44709329 447.09250 -18 284,000 0, 255.015 2, 227.024 5,
149,002 1, 101.015 5, 89.046 2
25 2818  345-ZMIHEZE TR 1,35-ZMIMEBEZE T CaHaoOss 67715119  677.15050 -1.0 515.075 2, 497.081 2, 335.031 3,
fglee-2m 317.054 2, 271.924 2, 255.014 4
26 2894  HHHRE CurHa0s 4524694 24513962 06 202.902 1, 167.903 8, 180.920 1,
136.929 8, 112.985 3, 78.962 0
21 2963 HHEBIA CisH10s 4511832 24511847 0.6 229.035 2, 183.065 2, 159.352 1,

94.802 2
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W i e AR W I (1)
Hf mz) WEE mk) WEX107°

8 3035  FEEQ CsHs03 15104007 15103997 -07 137.025 6, 135.004 5, 123.005 5,
109.025 4, 81.005 5

29 3203 kamt CuHu0s 19308702 19308766 33 178.0627, 177.054 9, 176.0485,
163.038 3, 135.051 5

300 3213 ka2 Ci2H1e0s 20710267 20710287 10 192,078 9, 191071 5, 179.107 9,
177.056 3, 109.031 8

31 3266  kEM3 CuHa00s 25112888 25112711 11 251.0990, 250.3107, 237.116 3,
183.1378, 155.1223, 151.0715

R R FELEHRE CusHiOs 42899469  429.20959 59 2400251, 239.0751, 2110032,
195.016 2, 183.026 2

B BB BAEAED CisHaOs 713397 24713421 10 204.147°8, 135.087 2, 112.986 2,
95,0500, 57.0371

3 B0 A-EFEEEAHFE CaHsSO13 64425081  644.247 02 59 579.872 7, 443.898 7, 375.909 9,
306.9195, 239.945 2, 112.9819
102.9537

35 3685  KEEM@ CisH10s 269.04555  269.04560 0.2 243.057 4, 227.0617, 225,055 4,
197.056 0, 181.063 3

36 3705 HEE@ CisH10s 269.04555 26904560 0.2 269.025 1, 225.047 2, 183.066 2,
151,084 2, 117.035 4, 65.021 2

37 3868 KEME CisH1004 25305063 25305079 06 225.056 0, 182.037 6, 1530715

38 3900 HIEHERER A CoHeOs 17502481 175.02736 46 146.960 9, 130.966 4, 86.978 7

39 4294 WEHERE C1sHas0: 22720165 227.20182 0.7 1589757, 114.990 1, 71.000 2

40 4354 e fRRR L2 CaoHegOs 45535307  455.35158 -33 383.1756,337.344 8, 112.9822

4 M4 LR CaHuO: 339.32685  339.32683 -0.1 279.232 3, 261.222 4

2 452 fHEEre CisHu07 30103538 30103522 -05 301.048 7, 45.025 4

43 4758 MEIRERE CisH302 28326425  283.26439 05 197.0221, 148.955 3

4 4785  pE PEE CaoHss 53543093 53548232 17 489.3797, 471.368 0, 423.385 5,

317.3781, 28115911, 94.978 2

& 5. 7. 8. 10~13. 16~18. 20. 22~24. 32, 35. 37. 42 [FI fxf IR S B A7 A A

The compounds 5, 7, 8, 10—13, 16—18, 20, 22—24, 32, 35, 37, and 42 were confirmed by chemical reference subslances
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Fig. 5 Relative contents of different chemical constituents in Xanthii Herba (A) and Xanthii Fructus (B)
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