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Abstract: Objective To clarify the chemical constituents from Xiaoer Fupi Granules and establish an effective identification method
for the complex composition of Chinese material medica. Methods UPLC-LTQ-Orbitrap-MS was used to analyze the chemical
constituents of Xiaoer Fupi Granules. The analysis was performed on Waters HSS T3-Cis (100 mm x 2.1 mm, 1.8 pum). The mobile
phase consisted of 0.1% ammonium formate (A)-acetonitrile (B), which was used for gradient elution, with the flow rate of 0.3
mL/min. This objective was achieved mainly depending on the information of the accurate mass and the multistage fragment ions
obtained by UPLC-LTQ-Orbitrap-MS, comparing the mass spectrometric data of the standard substance and consulting the reference
literatures. Results A total of 84 compounds were identified in this study, including the flavones, glycosidics, phenoliacids, and its
esters, and so on, which were attributed the herbs source of each compound. Meanwhile, an effective and quickly identification method
for the glycosides, flavonoids, and polyoxyflavonoids were established based on the law of multistage mass spectrometry. Conclusion
The comprehensive chemical constituents analysis of Xiaoer Fupi Granules will provide the scientific theory basis for the
pharmacodyamic material basis and the quality control of this drug.
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Table 1 Mass spectrum information of compounds from Xiaoer Fupi Granules

JRATEL (m)2) W

75 mmmm X109 A AED B ET (m2) KR
1 093 191.0559 12 CsHs07 FrER - 173,147, 111 100
2099 3530717 14 CoHisOn  MBRHEEE -191,173, 111 e
30128 5151245 21 CuHnOn  FIGER A% b -1 353,335,317, 191, 173 A1
4 181 8672371 33 CaHnOy  TRIRBERER +:705, 543, 381, 209, 191 PREI1]
5236 3371126 18 Ci5H1409 T-REE SRR -:319,291, 205, 175 S SUEAT)
6 245 2831400 281.1247 24 CiHx0s E30 +:265,237 W10
7 254 2053048 12 C7H1007 HEET R +:173,155 100
8 269 4451919 443.1746 0.8 Ca4Has0s ORI TR +:427, 409, 363, 283 S SUEAT)

-1 425,281, 237, 207
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B min —Mffth ":ﬁ . (X‘ﬁi) AR et BHET (n) el

9 319 127.0389 30 CeHeOs I =} +:109 100

10 373 263.1548 15 CipHnOs  B-D-EGHECHEH +: 161 SN

11 432 210558 24 CisHiO Pt -:203, 124 HAD

12 453 425.1982 27 CisHnOn  HRHECHEL +:261,222, 161 bt el

13 490 297.156 1 12 CnHuOs  dipentaerythritol monoacetate +:279,263,237 e

147 529 353.0864 03 CieHisOy  HER -:335,191,179 L0

15 682 291.1439 06  CisHuOs  RILKE +:247,207, 181 L1

16 715 2651291 14 CioHuOs  P-D-HENEIE CEETF +:247 HAD

17 758 3141747 21 CiHnNOs  FEOZET +:269,237, 175, 137,107 S

18 789 353.0866 05 CieHisOy  FR&ERRR - 191 L0

19 802 153.0199 151.0072 02  C7HeOs JFLRER +:109 -0

20 818 239.0554 08  CoHiOs A TR -1 179, 149, 107 L1

21 882 303.1342 16 CisHoOr  HFZE +:285 S0

221021 417.1181 4151023 1.1 CuHxOo  KEH +:399, 381, 255 B Jy (13-14.19]
- 253

23° 1072 3031337 08  CisHwOr  HitHE +:285, 275,259, 231 LR AT 1008)

241087 451125 24 CoHnOw  3-FEARBRZ -1283,265, 250 B g 0

25 1118 5951665 593.1493 13 CyHxOis  WWEE--O-H&MRERE  + 577,543,433 L0
-1 575,473, 431, 353

26 11.88 4331125 10 CaHnOw SRR - 271,151 L0

271278 4252012 18  CisHuOn  MHECEL -1263, 161 BHAD

28 1298 313.168 1 19 CiHxOs  12-THEIBE-S-RAAR=E[  +283,253 HARD

29 13.03 563.1378 04  CxHasOu  FH -1 431,269, 251,233 LI o iy (8-10.13-14,19)

30 1312 2611121 06  CisHiOs  12,15-F ikt =R +:253,235, 205 HAD

31 1324 6112530 13 CyHnOis  MEE-,7-W-E &M -1 449, 431,287 10

32 1317 2721286 0.7  CieHNOs £ F 520 +: 254,236 et

33" 1336 449.1080 447.0916 1.5 CuHxOu  AKEEH +:431, 413,383,353 S EFI
-1357,327

34 1349 4712068 04  CuHxOn 5EBHV +: 407,367, 325 BN

35 1456 597.1804 5951650 1.1 CyHnOis  HlbLEXHH -1287, 151 L1

36 1478 4573011 4552960 05  CaHsOs  BEAR +:439, 411,381 it/ EART-10
—1 437,349

37 1505 4323466 04  CyHesON  NURFHZE +:414,396,378 ETY

38" 1518 609.1839 1.6  CyHxOix AT -1 591,447, 343, 301 LI 81018

39 1540 3421700 10 CxHsON  34-"SBEH + 178 MY

40" 1542 463.0868 06  CuHxOn &£k -301 i /5t Fe-108)

41 1547 595.1649 02 CyHpOis  JLEEH#H -1 459,441,357, 235 L1

42 1578 463.0865 04  CisHnOs B -:301 LI 81018

431620 6253275 623.1957 05 CaoHiOis IR EH +:352,313 I fz[13-14.19]
—461,315,297, 167, 135

44" 1698 5811865 579.1703 03  CyHnOuw  HEH +:563, 545,419,401, 273 W fz[13-14.19]
—1459,271,151

45" 1772 5811862 579.1703 08  CyHnOw  SE&EMBH +1 563, 545, 435, 419, 401, 383, PR03-1419)
315,273
-1 459,357,339, 313,271, 235

46" 18.19 611.1964 609.1840 1.1  CxsHuOis  HlENLH +1449, 431,413,369, 345,303,263 [y (13-1419)

- 301
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gx1
L R e BT (n2) S5
M+H M-H (X109
47 1851 4411752 24 CaHsoO2  fEER -:423,379 100
48 18.60 355.1849 18 CuHnOs  14-ZBEEETHARE-12-R +337,319 HARD
AARZRE
49" 1872 611.1974 609.1804 2.1  CxHuOis B +:593,575, 557, 465,449,303 PR 03-1419)
-1 489, 343, 325, 301
50 1928 4533439 1.6 CauHgOr  22-FERH K 2 Hlg +:435,387, 321 HARD
51 1944 261.1118 33 CisHieOs  SZ5RENTEE +:243,189 s
52° 2105 5952026 5931856 14  CxHuOuw  HHEH ML +:577,437,287 10
-:309, 285
53 2140 299.1312 05 CisHuOs  WIHERR S -:279,259 S SNE)
54 2155 366.1708 07  CoHuNOs EREXEW +:326 et
55 2156 7112043 709.1964 08 CioHsNoOu EFEESERS +:405, 390 Y
—1 647,607, 567, 403
56 2196 727.8981 7258875 09  CuHeOn %BHII +: 710,700, 615, 566, 403 S SNE)
57 2280 7252294 7232119 03 CxuHuwOis  melitidin +:419 Wz 13-14.19
-1 607,417, 402
58 2315 5112131 509.1956 12 CuHnOs  RERHHE +:493, 465, 451, 403 REBI-2
-1 491, 401
59 2335 3692173 0.7  CuHaOs  2-THEREAT \BY +:337 Wz 13-14.19
60 2345 2811383 15 CisHnOs B ETERFFE -:261,237,219, 191, 87 B 13141
61 2367 3010709 21 CieHuOs  fEEE -1286,268, 258, 242,215,199, PREZ-141)
174, 164
6 2412 3292323 08  CoHu0:  MEFRLE -:311, 309, 293, 229, 211 Wz 13-14.19
63 2439 373.1284 05  CaHoOr  HERE +:358, 343, 329, 268, 136 B 131419
64 2487 283.1363 12 CisHi0: TR -1217 Wi i 5 ZUSA1617.19
65 25.16 403.1397 14 CaHnOs  AFHEHET +:388,373, 342,324,296, 235,163 [ fe113-1419)
66 2574 373.1284 12 CyHnOr  FEHEH +:358,313 Wz 13-14.19
67 2642 469.1852 15 CoHeOs  160-FRIERAEHIR -:321, 306, 229 REBI1
68 2670 403.1389 31 CaHnOs  AHEIEHEE +:388, 373,355,327 Wi e (13-14.1)
69°  27.18 403.1385 21 CaHnOs KR +: 388,373, 355, 327, 163 W e 13-14.19
70 2751 389.123 1 08  CuHuOs  EFEHEE +:374,359, 341 Bk p13-14.19
12792 4331497 06  CoHuOs 356,783 4-LHIEIEER +:418,403,385,323,280,213 R4
72 2813 231.1382 03 CisHisO:  HARWEEIT +:213, 195, 185, 171, 149 BHAD
73 2855 373.1285 21 CoHnOr  HEE +:358, 343,312 W e (13-14.19
74 29.11 3912840 12 CuHx0s AR -FR_IFFR +:373, 351,333,277 Wz 13-14.19
75 29.84 403.1386 18 CulnOs  AHEEHEN +:388, 373, 355, 342 B 13141
76 3016 3132375 04 CiHuOs  +/\GEZH# -1295,277,267, 249 HAD
773024 3891230 05  CoHxOs  5-%%-6783 4-THEEKI + 374,359, 341 W e 13-14.19
78 3049 3132374 06 CisHu0s  FABRCRZ-HBE —:298, 283,267 HAD
79 3134 419.1335 08  CoHnOo  8-FH35673 4 NHEMME  + 404,389,371, 355 B 13141
80 3171 233.1335 04  CisHoO:  ARWEED +:215,187, 151 HAD
81 3204 2331336 05  CisHxO:  REKEAB +:233,215, 187, 151 HARD
82 3215 2651472 07  CisHnO:  HEKZEM A +: 247,229 bt el
83 3255 5213394 LI CuHgO7  HfFE s +:503,473 HAD
84 32.69 3392317 13 CpHnO7  l-peroxyferolide - 319, 163 F BN

NS E - EE TR - R

w_»

“confirmation by reference substance “+”-positive ion mode -negative ion mode
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Fig. 2 Fragment pathways of compound 3
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Fig. 3 Structures of compounds 44—46 and 49
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Fig. 4 MS/MS fragment pathways of compound 49
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] ocH;

+

Mol J 2 AR BRI 4, WAk 2. SFHAEZEEER 4 D (m/z 402). CHEIETEE 1 4
M URIBURE 25 58 11 A2 B, IRY5 (m/z 4320, BRI P AL EE 2 4 (m/z 388), ¥2
RGN 73 7 AR R, s FEOSHEIEEER 1> (n/z 418). I TXELEY)
2 6 MR Z WL EE, HhlUREIE RS RAERZE, @il LKA 7 5
Ml 1A (m/z342). TURVSEFEEEH 2 4 (m/z372) 4R PEHHR SRS 28 DA SO I 3R AT LG BEAT 25 5E
*2 ENRZREEETS FAFENS FREMER
Table 2 Rule of flavonoid and polymethoxyflavones molecular formula and molecular weight
BAEE B OH (16) 20H (32) 30H (48) 40H (64) 50H (80) 60H (96)
Ci5H1002 Ci5H1003 Ci5H1004 Ci5H100s5 Ci5sH1006 Ci5H1007 Ci5sH100s
222 238 254 270 286 302 318

OCHs Ci6Hi1203 Ci6H1204 Ci6H120s Ci6H1206 Ci6H1207 Ci6H1208 Ci6H1209

(30) 252 268 284 300 316 332 348

20CH3 C17H1404 Ci17H140s5 C17H1406 Ci17H1407 Ci17H140s C17H1409 C17H14010

(60) 282 298 314 330 346 362 378

30CH; CisHi160s CisH1606 CisH1607 CisH160s CisH1609 CisHi6010 CisHi6011

(90) 312 328 344 360 376 392 408

40CH3 Ci9H1806 Ci9H1507 Ci9H150s Ci19H1809 Ci9H15010 Ci9H15011 Ci9H15012

(120) 342 358 374 390 406 422 438

50CH;3 C20H2007 C20H200s C20H2009 C20H20010 C20H20011 C20H20012 —

(150) 372 388 404 420 436 452

60CH; C21H220s C20H2009 C20H20010 C20H20011 C20H20012 — —

(180) 402 418 434 450 450

70CH;3 C22H2409 C22H24010 C22H24011 C2H24012 — — —

(210) 432 458 464 480

&5 WEE AR 70 TR &

Number in parentheses means relative molecular mass
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Fig. 5 MS/MS fragment pathways of nobiletin
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