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Study on the Chemical Constituents of Qingwen Hufei Granules
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Abstract: Objective To study the chemical constituents of Qingwen Hufei Granules. Methods The studies related to the chemical

constituents of medicinal materials in Qingwen Hufei Granules were searched from the CNKI, PubMed, Web of Science and other

databases. Based on studies and ChemicalBook database, a chemical constituent database was established. The ultra - high -
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performance liquid chromatography coupled with quadrupole / electrostatic field orbital trap high — resolution mass spectrometry

(UHPLC - Q Exactive Focus MS / MS) method was used to analyze the spectral data of formulations. The molecular formulas were
fitted by the Xcalibur 4.0 software and matched with the information of self — built database to preliminarily infer the molecular

formula information, and the molecular formulas were compared with the information of ChemicalBook or ChemSpider databases to

infer the structures of chemical constituents. Results

A total of 158 chemical constituents were identified, including 36 glycosides ,

29 flavonoids,28 phenylpropanoids, 18 organic acids,17 terpenoids,8 chromones and 22 other constituents. Conclusion The established

method can systematically,accurately and fastly qualitatively analyze the chemical constituents in Qingwen Hufei Granules.

Key words: Qingwen Hufei Granules;ultra — high — performance liquid chromatography coupled with quadrupole / electrostatic field

orbital trap high — resolution mass spectrometry method ;chemical constituent;structural identification
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Fig.1 Chromatograms under positive and negative ion modes

£1 FEPRHEHL RSB UHPLC - Q Exactive Focus MS / MS %7€ ([E B F# ()
Tab.1 Identification of chemical constituents in Qingwen Hufei Granules by the UHPLC — Q Exactive Focus MS / MS (positive ion mode)

. REWR . mlz N :
G i A wE #EG0Y i
I 09  HEs™ CHNO, 1751194 2.2842 a DQY/JYH
2098 HARS C,H,NO, 118.086 3 0.0000 a JYH
30 L0 EET Col,0, 365.105 8 1.0956 b KXR/FL/GC/DOY /JYH
414 FRAR© C,H,NO, 166. 0863 0.0000 a GC/JYH/KXR/YC/ZSY
500 203 RARAFHKS CHNO, 132.1020 0.7570 a  JYH/KXR
6 214 BERY C,H,NO, a ISY
733 S-ATARENY CH0, 127.0392 1.5743 b CBZ/XS
8 725 codonopiloside A™ C,H,NO, 416.1916 0.2403 b DS
9 767 codonopsinol B C;H,NO, 2541395 3.1479 b DS
10 .01 1-0-dwfsETRALFHR" €10, ¢ JVH
1l 8.65 AR €, HN0, a ISY
1 93 HpkReEM CH,0, 139.075 6 14381 boLQ
13 9.6 AWEAEALT-AAERED CHO, 163.040 1 6.7468 ¢ FF/Z8Y
4 96 HRRY CH, 0, ¢ JYH/LQ
15 9.84 V- (9~ (8- ribofuranosyl) = 9H = purin - 6 - y1) - aspartic acid” C, HN0q 384. 1146 -1.0414 b ZSY
16 10,98 4-FEAEY CHNO 1460602 1.3693 b YC
17 1143 secologanoside - 7 - methylester ° C,H,0, 405.1396 1.2341 d JYH
18 1230 4-[2-(B-D-whHHBAAK)LA]-4-BA-25-RLH -1V €0, 317.1209 -6.9374 e 10
19 1316 sheglons C,H0, 181.0503 4.4187 a XS/ZSY/JYH/DZY/1Q
0 1416 HRAFRALFHAN €0, 375.1289 0.7997 d JYH
A 1604 S-AAERATRALFHET CH,,0, ¢ JYH/DZY
2 16.47  codonopyrrolidium A £ #x C,oH,NO; 350.1967 1.4278 b DS
B 16,64 3-0- MARASTRALFHESCT C,,H,0, 369. 1149 -8.6694 ¢ YC/DZY/JYH
U113 3-0-wBATHTED CoH,0, ¢ JYH
25 1136 AREEY €, HO, 193.050 0 2.5900 ¢ FF
% 1812 Agm C,H,0s 223.0603 0.896 6 ¢ FF
0 81T HARLEFHY CoH,0, 405.1396 1.2341 d e
8 1818 THEBM C,H,,0, b LQ
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Continued Tab.1 Identification of chemical constituents in Qingwen Hufei Granules by the UHPLC - Q Exactive Focus MS / MS

(positive ion mode)

B

mlz

# (min) i A Sl #£(x107) A R
29 1851 HEFT €, H,,0, 419.1341 0.9543 g GC
0 1872 K@XTEBY €10, 419,155 5 1.4609 e 10
31902 divaricatacid " €0, 321.0973 1.2457 [ FF
01906 FHERT (1,0, 419.1341 0.9543 g GC
B19.39  AREELEHY CH0, 137.0602 3.6480 b YC
Wo19.64 FEEFOY CoH,0, 469. 171 1.2789 [ FF
331991 LEAB-3-0-HHBFT CyH0, 49,1058 -4.4533 R (0
% 2019 HRHEFT CyH,,0, 419.1341 0.9543 g GC
32066 MAFRALHALFAEY CHON 4443112 0.9003 b ZBM
38 20.81  FEEALFHAEY CyH,0, ¢ LO/GC
920,90 EHAE C,H,0, 207.065 4 0.9659 ¢ YC
40 2057 RBEEME CH,0; 287.055 1 0.3484 g JYHIZSY
4 28 FmESH C,H,0, 307. 118 1.3024 f TF
9 05 ABRFAFHEY CyH,0, ¢ YC
#0075 BEEN CeH,0, 303.0503 1.3199 ¢ LQ/YC/GC/IYH/ZSY
4 079 pTiees CoH0, 6111614 11454 g IH/LQ/YC/GC
5 090 KBEEE-T-0-ERBFAGAKS CoHy0y 595. 1670 2.1843 ¢ IVH
6 3.8 EAKEAFHA C,H,0, 3731649 0.8039 ¢ 10
4 B9 4,5-0- ZhBATHRRFHKY CH,0, ¢ JWH
8 395 HERARHEE CH,0, 257.0806  -0.780 g GC
49 W13 5-0- TARMFAGHLE CoH 0, 453.176 11033 { FF
500 4.7 hEBR CHo0, 287,055 6 2.0902 g 10
SI 444 LEAR-3-0- FEBFIAHKY CoH, 0 595. 166 6 1.5122 g JYH/YC
520 W56 FARE-3-0-HEHEF CuH0, ¢ YC/JVH
53 2486 AMEEEESY C,HO, 187.0393 1.6039 ¢ TF
54 2487 35-2,2- dimethyl - 3,5 - dihydroxy - 8 - hydroxymethyl - 3,4 - dihydro - 2H,6H - benoz  C;H 0, 293.1024 1.3647 f FF

[1,2=1:5,4 = b dipyran - 6 - one™

55 492 FEREF FRRHEET CeH,0, 551.1766 1.2700 g GC
56 2514 FmAEES C,H0, 217.0498 1.3822 ¢ FF
5T 2588 RiE" C,oH,04 285.076 1 1.0524 g YC
826,00 5-0- TAAMEAED0S CH,,0s 291,123 1.0305 { IF
59 2138 5- WARAGKEY €, H0, 217.0497 0.9214 ¢ TF
60 8.7 FEREHENS CH,0, 2710949 -5.9020 ¢ IF
61 28.78  4H-1-benzopyran - 4 - one, 7 - hydroxy - 3 - (4 - methoxyphenyl) " CeH 0, 269.081 1 1.1149 b FF
62 8.8  AFBHE CH, 0y 277.1074 10826 { FF
6 3060 gRARI™ C,H,0, 4 CBZ/DS
64 304 HBBAR CoH 0, 455.3517 -0.6588 A 10
65 3131 cyrtophyllones B* CyHy0, 333.2031 -8.7034 d  DQY
06 347 S-BE-8-FAKMKEY €, H0; 233,044 -1.7164 ¢ TF
67 3160 2 -amino - octadecane - 1,3,4 - triol (HNO, 318.300 8 1.5708 e I8Y
68 369 aRmEV" €, 203.1789 -2.4609 d  CBZ
0 370 3-0-LEEFHR™ C,H,0, 319.1178 0.6267 fFF
0 308 aRARIM C,H,0, 2331536 0.0000  d CBZ
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Continued Tab.1 Identification of chemical constituents in Qingwen Hufei Granules by the UHPLC - Q Exactive Focus MS / MS

(positive ion mode)

RE

mlz

i (min) A i SO RE(x10) K H
Mmoo EREAEY C 1,0, 301382 -0.6076 ¢ FF
N3 HERIAMKT CHg04 823.4063 -5.8294 e GC
73 3225 3,16 a-dihydroxy - lanosta-7,9(11),24 - trien - 21 - oic acid * CyH, 0, 471.3474 1.060 8 b FL
Mo 3356 akAE C,5H 0, 231.1382 0.8653 d Bz
*®2 FEIPMBRL M S UHPLC - Q Exactive Focus MS / MS %7€ (51 B F#()
Tab. 2 Identification of chemical constituents in Qingwen Hufei Granules by the UHPLC - Q Exactive Focus MS / MS (negative ion mode)
R . mlz ) ;
M i) o o o O e
1 Lo EY C,H,0,, 341.1076 -3.8111 b KXR/FL/GC/DQY/JYH
2 LS9 HRRY CH0, a ISY
3028 kpTR™ C,H0; 169.0129 -7.6917 a  LQ/FL/GC
4355 AERRAAEA CH0, 167.045  -2.9934 a4 L)
5 501 dihydro- harpagide™ CysHy 0, 365.143 8 -4.1080 e XS
6 718  6-0- B~ glucosylaucubin i L FH4 CHO, 5530749 -45194 b XS
700790 1-0-hEBATRALFHAN CHO,  353.0859  -53811 ¢ JYH
§ 7.9 dmEFDY CyHy,0, 477.1599 -3.1436 e LO
9 826  ningpogoside A CysH,, 04 b XS
10 872  4-2AXTR/ K@ 2> C,H0, 137.0237 -5.1086 a  JYH/FL/DS/DQY
I 891 comoside™ C,,H,00; 315.107 1 -4.4429 e LQ
12 934 heghr CsHy0, 409.133 1 -4.8884 e XS
13955 ZR&P™ CeHy0, 353.0854 -6.7972 ¢ JYH/LQ
4 10.04  6-0-PRHET CHO, L1344 -16022 e XS
15 10.86  6-0- - glucosylharpagide F L7 #4 " CyHy0, e X§
16 11.08  (2R)-[(6-0- B~ D~ glucopyranosyl = B~ D= glucopyranosyl Joxy | (phenyl)ethanoic acid >~ C,H,,0,, 475.1432 -5.2616 b FL
17 11.58 4 - dihydromethylcatalpol " CieHy 0, 423.1503 -1.1816 e XS
18 12.41 E@ﬁ‘é? £ CyHy0, 461.164 1 -4.9874 e LQ
19 1.5 AEsfasge CsH;s0y 325.0914 -4.6141 ¢ DS/IQ
200 13.07 g s L n s C,H0, 179.033 9 -0.1441 a  XS/ZSY/IYH/DZY/LQ
20 1384 DAFBRRAFMAT CH0, 3751295  -0.531 4 JYH/LQ
21413 HBRAFRALFHEY CH0, 33119  -5.6283 4 JYH
3 1484 wd@mTE” C,H,0, 253.0704 -5.5%21 a JYH
2% 15.03  phenylmethyl6 - 0= &= L - ara - hinopyranosyl - 8= D~ glucopyr - anoside™ CieHy 0, 401. 1447 -1.4957 b XS
251530 #EmAE B C,Hy0,, 465.1373 -0.2347 e 1O
26 1546 12-0- B~ D- glucopyrano - syloxy jasmonic acid”’ CsHx0, 387.1641 -5.1658 b Z8Y
2 1557 6-0-p- conmaroylsucrose™ Gy Hy0, 487.1429 -5.7478 e XS
28 15.82 8- Epiloganin™ CHy0, d IYH
29 15.98  deferuloylangoroside ¢ CyH, 046 607.221 6 -4.6112 e XS
3001602 5-AEBATHRLAHEKS C,H, 0 ¢ JYH/DZY
31 16.51 XV“”?E&M BARBER G,H,0, 163.0392 -5.5201 a 1o
321659 aucubin®™ CysHy,0, 391.1233 -3.3238 b
3B16.74 6 - 0-feruloylsucrose ™ CyH,,0,, 5171541 -4.2541 e XS
o1 ARAXLR CgH0, 151.039 4 -4.6346 a 1O
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Continued Tab.2 Identification of chemical constituents in Qingwen Hufei Granules by the UHPLC - Q Exactive Focus MS / MS

(negative ion mode)

jy M e PER — £ At
(min) SR #Z(x107)
35 17.45 3-0- kB A TEOT B C,H,0, 367.1002 -8.9894 ¢ JYH
36 17.48 phenethyl B - primevero - side'™ CoHy0,, 461.164  -5.2042 e XS
37 17.49 E@HHF AFPY C,H, 0, 449.1436 -3.7850 e LOQ
38 17.67 FHHE -3"-0-wodF HaEgD C,H,0,, 593.1486 -4.3834 g DQY
39 18.29 B AALL&T HFY C,H,0, 403.1227 -4.7132 d JYH
40 18.49 #mmsHCPY CpH 0, 639.1902 -4.5370 e LQ
41 18.58 8- hydroxypinoresinol —4' — O - 8- D - glucopyranoside*"’ CxHy,0,, 535.1793  -5.2319 ¢ LQ
42 18.79 S - suspensaside™!! CuH; O 639.1897 -5.3192 e LOQ
43 18.91 b B CyHy0, 5351789 -5.9793 ¢ 1Q
44 19.14 FHEHFE -6"-0-wtvhH FHHEFS CyH, 05 593.1482 -5.0578 g DOQY
45190 ENEFBALRHE CHO, 4711381 -4.4012 e IO
461949 KBEE-T-A- ZHABRGFREFHKY CHO, 6371017 -45519 g 7Y
4 19.54  (+)-FEAREE-9 - 0-B- D- vk ABEEY CH,0, 195 -63B15 ¢ L)
81985 FAERE-T- 00— AHET CH0, 6231575 -6.9003 g DQY
491990  FEEFS G0, 447.0009 5380 g DZY/DQY
S0 19.90  EEFALAME (,H. 0,4 609.1797  -4.5963 e L)
512000 HASIFARLAAAD CH0,  SITIS4T 42541 ¢ XS
5202005 EEFT C,H,0, 447,000 4 6.4863 g DY
520011 A%HFET CH0,  461.1068 45542 g DIY
54002025 TA-B-MEBHATA-B- ARZBFY 1,0, 45198 -7.0555 e DS
552030 A VIR CH0,  469.121  -6.3948 ¢ DS
56 20.37  Forsythenside [ G0,  #3.1533  -5.8670 b L0
ST 2049 EMRAFARLAMA ) EBAHFB CoH, 0, 6211794 -4.9905 e L)
5802080 FRMEEALFHARDN CyH,0, 31326 -5.0401 ¢ LO/GC
59 2094 EmEFR CHO, 755371 -43695 e 10
60 20,99 R FITREFY CyH 0,5 623.195 -49144 e XS
6l 2007  FEE-T-R-ZHHBERD CH0, 6211038  -9.492 g 7SV
60 2007  FEE-T-R-HHBEMG CyH,0, g I8Y
63 2130 EmEsF AT CyH 0,5 6231953 -4.4930 e LQ
64 2150 EmAE) CH0, L1516 -8.7549 e 10
65 2155 REFHF CHO0, 470909  -5.3680 g JYH/ZSY
66 21.79  Forsythiayanoside A"" CyH,,0, 595.2003 -4.8723 ¢ L0
67 2182 (4)-AE-4-0-B-D- HEBFLLFHAY C,H0, 5001836 -6.9340 ¢ LO
68 2187 BFEAFaHE CH,0, 4310957  -6.2631 ¢ DQY/DZY
60 2228 ARBEE-7-0- HEBRERFLFREEH CHO, 4610701 -5.2053 g ZSY
0 0.4 EEEFCALRHE CHO,  769.2525  -4.6799 e LO/XS
M 0259 ABEFRLFHK DO G0,  463.0860  -4.7507 g JYH/LQ
060 8-0-FEBALCHFALIHEKY CHO,  509.1636  -5.492 e XS
o065 pThenea CH 0, 609.1429  -5.0533 g JYH/LQ/YC/GC
4098 EZgn CH,0, 187.097 -3.2069 2 DS/KXR/LQ
750 3.0 8- 0- FABASEHKIFAL K CHO, 390735 -6.4914 e XS
76 2302 Forsythenside K™ CH0, 6072007 -41173 e L0
7B05 RHARY € H, 04 359.0753  -5.2914 ¢ ZS8Y
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FEE IR ERLAL 3 A, 4 9 UHPLC - Q Exactive Focus MS / MS ¥ E (f1 5 F4&5()

Continued Tab.2 Identification of chemical constituents in Qingwen Hufei Granules by the UHPLC - Q Exactive Focus MS / MS

(negative ion mode)

py FHAN o4 P L L —" kit
(min) FAE RE(XI0)
78 23.56  centauroside $i 2 F A CHO, 7572535 34335 4 JVH
79 2389 4,5-0- ZdeEATR CH0, 5151169 -5.0474 ¢ JVH
80 2397 EmEs CHO,  579.2059 -41436 ¢ L
81 2403 HASHCAARMAY CHO, 7832682 -4.4685 g XS
8 2494 FAmY CoH,0, 051121 -4.8865 b 28V
8 5.7 6 -0-a-D-HLBACHEY CH, 0, 7012337 55616 e XS
42589 AEEC €, H,,0, 283.0600  -4.2394 ¢ JVH
85 27.30  dihydro boronolide™ €04 Y1678 -8.8909 b ZSY
86 27.68  ABBKFY C,H,0, 59.1743  -5.0017 e XS
87 28.01 8- 0~ methoxycinnamoyl - harpagide % & F#45™ CHO0,  569.1844  -5.6221 e XS
88 2041 9,12,13- ZHA - 10,15 - FABESHE AL F AR C,4H,,0; 327.216 -5.1953  a  DS/GC
89 29.77 17,19 - dihydroxylabda - 7(8), 13(E) - dien - 15 - oic acid " CoH), 35.207  -6.2645  d IO
90 3022 9,12,13- 2 - 10- FABKH Y €, H.0 329.232 -3.9486 a4 DS/ZSY
91 3119 18~ hydroxy - 7 - oxolabda - 8(9),13(E) - dien - 13 - oic acid & & F /8™ CyHy 0, 3332057 -4.2016  d L0
9 3266  Forsythidin A” Co,0, BLIYS 51330 4 L0
93 33.35  scrophuloside B4™ CpH 0, 885.28 -2.5980 e XS
94 3336 ARZHERY €105 4873406 -4.7195 4 LQ
95 34.60 18~ hydroxylabda - 8(17),13(E) - dien - 15 - oic acid 8. F #4K°" CyH,0, 39.263 50121 d L
9 35.18  9-FA-10,12- FABZIHRALFHKY €10, 25,2264 -5.0808 a DS

AHLERZE JHADE IR ZR I S IS AR
B2 ] U, o MERR R 1 - 0 — MIMERE L TR (4R
M2 .5 - &R ZE TR 3 - 0 — WINEREZs 7R F g
DUASIEZ 4,5 - 0 — ZIMEBEZS T 18 (W 8k 1 1R T
FALDERTH B2 T 122 A R R B
R A W

2 A2E A 174, o IE B TR 94, i g
TR 104, Wi Ak S 17 W SR 2 B 22l
SRR TR A e 1 ARG SEAR  LL TR
WHE T R, #E+ 5 FUE R m/z233.153 6[M +
H* 3043 F 3R CsHy0,, EK 140 F H,0, 835 7
LR FCO Rk B, F LR & FIEA
215.143 0[M + H - H,0]*,187. 148 4[M + H - H,0 -

]
00 H* ~°
-1,0 |/ -co
¥

m/z233.1536 m/z215.143 0
- C,Hy \céum
+ +
o__o o__o
~N o ~N
N
m/z177.0912 m/z151.0755

m/z187.148 4

COJ*,177.091 2[M + H - C,Hg] * . 151.075 5[M + H -
CeHyol* ,145.101 2[M + H - H,0 - CO - C;H ]+,
131.0857[M + H - H,0 - CO - C;H¢ - CH,]*,105. 069 9
[M + H - H,0 - CO - C;Hg - CH, - C,H,]*,91.054 3
[M + H - H,0 - CO - C;H, - CH, - C,H, - CH,]* ,
79.054 3[M + H - H,0 - CO - C;H, - CH, - C,H, -
CoH, ]+, S5 B A o it vl i T o 4 iR 72 DL IR 2. 34
I Bk il LAWT Ik S8k 1 b Er P m / 2
405.139 1[M + H]* XAk i3 43 F 28 Cy,H,,0,,,
RN FHEEE A B ER 10T H,0, Z9UmigE
o, R BERE B T US4 243.085 3[M + H - Gle]*,
225.0752[M + H - Glec - H,0]*,193.049 0[M + H -
Gle = H,0 - CH,0H] *,165. 054 8[M + H - Glc - H,0 -

— —
7

m/z145.1012 m/z131.0857

J A, 7

m/z79.0542 m/z105.069 9 m/z91.0543

B2 BANE I KNRIEHRERE

Fig.2 Mass spectrometry cleavage pathway of atractylenolide I
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Fig.3 Mass spectrometry cleavage pathway of secoxyloganin
C,H,0, ] * B A M4 F B vl A i A2 IR 3. CH,41*,109. 064 9[M + H - H,0 - C;3H,,0,1%,95. 049 2

RNRIE A= 284, b IEE 181,
MR 164 ,1 - 0 - MIHEBE S TR (&% )RR .5 -
XA B TR 3 - 0 — MIMEmEZE TR F R P DURA B
2.1,3 - 0 - ZWMHEBEZE TR 6 ML A= LA TR IE (1A
FRET Y w1 A RIS LUAR R S RO, Wiy
BT m/2193.049 5[M + H]*, %t itk &9 10
N CyoHgOy, IR IE o, 2B F 2 U6 178. 026 3
[M+H-CH,;]*,165.0550[M+H-COJ*,161.023 6
[M +H - CH, - OH]*,150.031 4[M + H - CH, -
COJ*,149.060 4[M + H - CO,]*,137.059 9[M + H -
2007+, 133.028 5[M + H - CH; - OH - CO]* ,
122.036 3[M + H — CH, — 2CO ]+ , &5 & A X 4> 1 B i
AT B AR UL 4 R BE R AT DU AR 25 R A1),
WESY T8 T M m /2 359. 1489[M + H]* , %Itk &%
531N CooHy, 00, BTG BT, FEM R B F IR
341.138 4[M + H - H,0]*,323. 128 1[M + H - H,0 -
H,0]*,311.126 9[M + H - H,0 - CH,0]*,137.060 0
[M+H-C,H,0,]*,122.036 9[M + H - C,H,,0, -

Tt

(M +H -C,,H,,0,- C,H,0]*,91.054 2[M + H - H,0 —
CH,O0 - C,H,0, ]+, &5 G FHXT 537 i n] B IA o 240 ik
RIS,

(R A2 o3 84 TR IE B AR A
PLZ W ), 5y F 8 U m /2 277. 107 1[M +
H* %R AR 22 B4 F 3000 CsH 05, ik & v,
FE B T A 259.096 6(M + H - H,0]*,
244.072 1[M + H - H,0 - CH;]*,229.049 8[M + H -
H,0 - 2CH,]* ,217.049 7[M + H - H,0 - C,H¢]* ,
205.049 8[M + H - C,HO,]* ,177.054 9[M + H -
C,H0, - COJ*,189.054 9[M + H - C,H,0,] * , &5 & 4H
X3 B Al AN SRR AR DLIE 6.

B A2 5 2941, IE B AR 15, g
B 164>, BBt A1 T 2 M AR IE T 1
KN AW DA Mk A, B I m ) 2
465.102 8[M + H]* , X b2 53 3 F 30 €y Hay0,0,
T E R, E R R A 303,050 1[M + H -
CeH,,05]* ,285.038 9[M + H - CH,,05 - H,0]* ,

A) N HO S HO S Ho S
0L, e O T, e, T
HO 0~o HO 4 °*HO o o o o~

m/z193.049 5

- co, \
| OH / | -Co
o o

OO
Y
; HO OH

m/z178.0263

-Co

&C 0]

Q.

m/z161.0236 m/z133.028 5

|

o
j©+
HO °

m/z122.0363

(o] \
:CE\+ =
. —
HO OH

m/z137.0599

FRERNRIERBER

Fig. 4 Mass spectrometry cleavage pathway of scopoletin

—
m /149,060 4 m/:165.0550 N\
m /2 150,031 4
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HO
om  m/:3%9.1489
m/z95,0492\ : p
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o
o OH
oH - CH;
—
+ + +

. m/z137.060 0 m/z109.064 9
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gt ~N Vs
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Y
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Fig. 5 Mass spectrometry cleavage pathway of matairesinol
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Fig. 6 Mass spectrometry cleavage pathway of hamaudol

165.018 6[M + H - C;H,,05 — C,H(0,]*,153. 018 7[M +
H-C,HO04]*,137.023 4[M + H — C,,H,,0o]* , 45 &
AEXT 43 o i AT A A o SRR AR LI 7

AHERZE ALE o 184, I AR 74, s
TR 124>, I MERRAE 1F T 8 BT S e 1 DA
RIS BR R, HESr T 5 T8N m/ 2 166.086 3[M +
H* 6 & 9153 F 20k CoH \NO,, iR, 32
FLWE B T4 148. 075 7[M + H - H,0*, 120. 080 7
[M+H-H,0-C0J]*,109. 064 9[M + H - C,H,ON]*,
103.054 5[M + H - H,0 - CO - NH;]*,91.054 3[M +
H - C,H;O,N]*,77.038 5[M + H - HCOOH - NH, -
C,H,]*,51.023 2[M + H - HCOOH - NH, - C,H, -
CH, |+, B G AN 4 i it nl B A o R 12 UL 8.

T AT 36 4 IE B PR 44, B AR
K324 VLB AR S TR TN m/ 2

\/é\ -
— 07
OH

m/z465.102 8

(7H601
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HO
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OVQOH \\O
N OH
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OH‘IH+
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\( H,O0,

623. 1981[M — H ]~ , XJ WAk 22 1 5353 F 3 CoHy60, 5,
_ﬁ)ﬁljél@¢,£%ﬁ¥ﬁ%?m%7ﬁ 461.164 1[M - H -
Caffeoyl}‘ ,443.154 0[M - H - Caffeoyl - H,0]-,
161.023 6[M - H — Rha — CgH0, - Glu - H,0] "~ , 454
A o3 it AT AN o R iR A2 DL IET 9

HoAh 2 B LL B AR 2A R A4 IR f o ff A o %) H
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Fig.7 Mass spectrometry cleavage pathway of hyperoside
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Fig. 8 Mass spectrometry cleavage pathway of phenylalanine
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Fig.9 Mass spectrometry cleavage pathway of forsythoside A
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