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Abstract: Objective UPLC-Q-TOF-MS was used to quickly analyze the chemical components of Folium Photiniae. Methods
The chromatographic column was waters BEH Cis (100 mm X 2.1 mm, 1.7 um). The mobile phase was acetonitrile (A)-0.1% formic
acid water (B). The flow rate was 0.3 mL/min. To obtain the accurate molecular weight, multi-stage mass spectrum data, and mass fragment
ion information, etc., peak view 1.2 software was used to analyze the mass spectra. The components were identified in combination with
literature reports. Results A total of 98 chemical components were identified, mainly including 30 flavonoids, 24 organic acids, 15
phenylpropanoids, 14 terpenoids and 15 other components, of which 95 components are first identified from of Folium Photiniae.
Conclusion The method established in this study can quickly, accurately and comprehensively identify the chemical constituents of Folium
Photiniae, and provide the basis for the research on the material basis of its medicinal effect.
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A I 2548, et 40 H 6, K SRR 2544
AR 0.1 g BEHIE=MIA, A 50%HEF 20 mL,
R (T 500 W) $2HX 10 min, & B2 =,
AR TR . FESL 12 000 t/min 2540 10 min B
FiE, 1 0.22 pm THALIERE R R
22 MR&EAREIE

K& RREOS B S 22 k1 10.79 mg. BEEF
11.84 mg. F£JLAZHK 7.04 mg. FIFEEE 11.21 mg. 3¢
BIR 10.55 mg. HE=HH 11.06 mg. Hit 3 10.80
mg. /7] 10.60 mg. FH L H 12.20 mg. JLAE 4.25
mg FIRFE 9.91 mg T 25 mL &, A4l
M8 25 42 25 mL FEIE & BRI, 4 BRRRGRE 1000
B, 1t 0.22 pum SFLIEME, BEOHTR . VAR ST
il IR EE N & Wk 0.43 pg/mL. 5 0.47
ng/mL. FJLFKRZK 028 pg/mL. FIEEER 0.45 pg/mL.
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ug/mL. 71 042 pg/mL. T 0.49 pg/mL. )L
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FAA 344.74 kPa, IR 344.74 kPa, KTiA
241.32kPa, DP: +80V, CE: (40+20) V. —%
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Fig. 1 Total ion flow chart of Folium Photiniae in positive mode
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Fig.2 Total ion flow chart of mixed reference solution
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Table 1 98 compounds identified in Folium Photiniae
. . , Tz .

5 wmin R SE{E Mg (X109 BHEF (MS) amaH

1' 059 CeHiOs 147.0652 [M+H]" 1460579 27 101.017 1 [M+H—C:Hs0]* BEHIRR B LR

22059 CHeO;  139.0390[M-+H]" 1380317  -3.5  111.042 8 [M+H—CoHa]*, 121.033 0 [M+H—H;0]* J5 LA

3060 CHeOs  139.0390[M-+H]" 1380317  -3.5  111.042 8 [M+H—CoHa]", 121.033 0 [M+H—H;0]* KW

4061 CHOs  139.0390[M4H" 1380317 -35 111042 8 [M-+H—C:Hy]", 121.033 0 [M+H—H0]* XFRIR TR

5079  CiHisNsOs268.104 0 [M+H]*  267.0968  —1.4  136.061 1 [M+H—CsHyO4]*, 119.034 3 [M-+H—CsHNOsJ* it

6 080 CoHsO;  182.0812[M-+NHs" 1640473  -3.7 119.047 2 [M+NHs—CHsO:N]", 123.046 9 [M+NHs— W& L
C2HsON]

70 084 C4HeOs 1520554 [M+NH4]" 1340215 2.5  135.0329 [M+NH;—NH;]" R

8 116 CuHpOs 209.080 8 [M+H]" 2080736  -1.9  132.901 9 [M+H—C:H:05]%, 193.084 8 [M+H—O]" PR R

9% 166 CHeOs 1550336 [M-+H]" 1540266 —0.7  137.027 3 [M+H—H,0]", 109.027 4 [M+H—CH,0,]" JEHRER

10° 1.66 CHeOs 1550336 [M4H" 1540266  —0.7 137.027 3 [M+H—H:0]", 109.027 4 [M+H—CH;0,]* JF LA

11° 173 CeHsOs  169.049 5 [M4H]"  168.0423  -34  115.056 2 [M4+H—C3H;07", 139.056 4 [M+H—CH,0]" HHR

12 213 CoHi03  167.0703[M4H]" 1660630  -29 123.046 6 [M+H—CH:O], 105.040 4 [M+H—CoHsOo]", BAifkT
121.028 9 [M+H—C:H¢0]", 151.040 7 [M+H—CHy)*

13 213 CisHnOs  369.1156 [M+Na]"  346.1264 0.9 185041 3 [M+Na— CeHsOsNa]”, 167.069 9 [M+Na— 4-(}% 3 H 5)-2,6- =
CeH11O6Na]* PR 4 2R 4 -B-D- i

W B T

14 379  CiHiOs  195.0652 [M4H]" 1940579  —43 135043 4 [M+H—CHs0o]", 105.030 2 [M+H—C3He0s]", SFIEIRL
163.031 2 [M+H—CH,0]

156 379  CioHiOs 195.0652 [M+H]" 1940579 43  135.043 4 [M+H—CH:0,]", 105.030 2 [M+H—C3Hs0s]", b BE L
133.022 7 [M+H—CH:0;]*, 163.031 2 [M+H—CH0]*

16° 379 CiHioOs 195.0652[M4H]" 1940579  —43 135043 4 [M+H—CHs0o]", 105.030 2 [M+H—C3He0s]", BT 50ER
163.031 2 [M+H—CH,0]*

17 420 CoHeOs  179.033 8 [M4H]" 1780266  —42 133.031 4 [M+H—CH:0:]", 123.045 6 [M+H—C:02]", 78-“HEFLE
135.015 4 [M+H—CO,]*

18 421  CigHisOs  372.1290 [MANHJ]* 3540951 24  163.038 8 [M+NHs—C;HisON]*, 145.027 6 [M+NHs— G5
C7H17O7NTY, 135.043 1 [M4NHs—CsHisO7N], 117.032 2
[M+NHs—CsH1708N]*

195 421  CisHpOs  400.160 2 [M+NH,]* 382.1264  -1.8  163.038 3 [M+NHs—CsHigOeN]", 145.027 3 [M+NHs— 45EE 216
CoHaONT?, 117.029 7 [M-++NHs—Ci3H1706N], 135.044 5
[M+NHs—C1oH190/N]*

20° 421 CoHeOs  179.0339[M+H]" 1780266 —42 133.031 4 [M+H—CH0:]", 109.034 1 [M+H—CsH0:]", LI AT
123.045 6 [M+H—C20,], 135.015 4 [M-+H—CO,]*

21* 426 CypHnOu 485.1054 [M+Na]” 4621162  -2.1  265.044 1 [M+Na—CsHi20s—OH]" MUEE

22° 471 CpHipOs  197.080 8 [M+H]' 1960736  —43  151.039 3 [M+H—CoHeO], 123.042 3 [M+H—CsHeOo" M35 AR

23 513 CyHyNOp 475.1922 [M+NHs]* 4571584 0.9  145.049 1 [M+NHs—CiHnNoO7]", 163.058 9 [M-+NHs— 1H-W| WE-3- 3 -4-0-p-
C14H20N206]" D- W g % %l X -

B-D- Mt W88 2
240 540  CyHaOn 579.149 7 [M+H]"  578.1424  —0.7  127.038 4 [M+H—CxsHicOw]", 123.045 4 [M+H—CuHxOu], JE#£7E Bl

163.040 5 M+ H — CoHaOs], 135.043 1 [M+H—
C2Ha0010]"
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W8 wmin BT SRl il (i’ﬁi} BT (MS) e

25 541 CyHyOn 579.149 7 [M+H]'  578.1424  —0.7 135043 1 [M+ H— CuHyOy]", 151.043 1 M+ H— FHHE B2
CHao00]"

26 624 CisHuOs 2910863 [M-+H]" 2900790  -1.6  139.039 7 [M+H—CsHsOs]", 123.042 7 [M+H—CsHsOu]", (+)- )L E
207.061 6 [M+H—C4Hs0,]*

27% 625 CisHuOs 2910863 [M+H]" 2900790  -1.6  139.039 7 [M+H—CsHs05]%, 123.042 7 [M+H—CsHs04]", (-)-F LA &
207.061 6 [M+H—C4Hs0,]*

28 740 CsHsO;  153.0546 [M4H]" 1520473  -43  121.026 5 [M+H—CHO] KR H g

20° 741 CsHsOs  153.0546[M+H]" 1520473  —43  121.026 5 [M+H—CH:0]" XIRER ]

30 743 CsHsOs  153.0546[M+H]" 1520473  —43  121.026 5 [M+H—CH:0]" HAER

318 817 CsHyOis 867213 1 [M+H] 8662058 1.0 245052 2 [M+H — CHyOn],, 287.061 7 [M+H— FfEH £ Cl
C30Hos012]"

3¢ 840 CyHi0s 179.0703 [M+H]* 1780630  —4.0  105.067 5 [M+H—C3HsO—OH]* LNiE]ES

33 849 CyHiwpOs 1790703 [M+H]" 1780630 4.0  105.067 5 [M+H—CsHs0—OH] I e

34 850 CifHigOs 301107 1 [M+H]"  300.1000 —1.8  120.992 2 [M+H—CsHsO4]", 123.011 2 [M+H—CioH100s]", H A%
135.107 8 [M+H—CoH005]*

35 851 CiHiOs 179.0703[M+H]" 1780630  —4.0  105.067 5 [M+H—CHO,—OH] XE TR T

365 1113 CigHsO7  355.1723 [M+Na]* 3321835  —0.6  163.045 7 [M+Na—CieHi70]", 250.984 6 [M+Na—CH;— Bz
CsHe]"

3701229 CisHigO7  303.0548 [M4H]" 3020427  -34  153.018 3 [M+H—CsHeOs]", 137.023 5 [M+H—CsHeOu]", Ml i E
165.020 3 [M+H—CHsOs]", 285.047 7 [M+H—H:0T,
123.041 6 [M+H—CHs04]*

38 1229 CisHigO7  303.0499 [M+H]' 3020427  -34  153.018 3 [M+H—CsHeOs]", 137.023 5 [M+H—CsHeOu]", B E
165.020 3 [M+H—C7He05]", 285.047 7 [M+H—H,0]*

39° 1229 CyHaOnr 465.1028 [M+H]'  464.0955  —47  303.050 4 [M+H—CeHi00s]* R F-4-0- i H R

40° 1229 CyHxuOr 465.1028 [MAH]"  464.0955  —47  303.050 4 [M+H—CsH;00s]* SR A

41* 1229 CyHuOr 465.1028 [MAH]" 4640955  —4.7  303.050 4 [M+H—CsHio0s]" SUH

42° 1230 CioHasOno 439.1575[M+Na]*  416.1683 04  147.042 6 [M+Na—Ci3H;706Na]", 291.069 8 [M+Na— J§-4-15E-2,3,4,6-JU-
C2H30 — CsHeONa]", 356.973 8 [M 4 Na — CoH;OoNa]', O-Z Bi#-D-H &t
388.965 8 [M+Na—CzH:Na]* W

43 1250 CyHyOre 6111607 [MAH] 6101534 =03 303.049 1 [M+H—Ci2Ha09]" AT

44 1360 CisHioOs 287.0550 [M+H]" 2860477  —14  153.020 3 [M+H—CsHs0s]", 137.022 9 [M+H—CsHeOs]" 1L ZH

45t 1398 CyHxOis 595.1658 [MAH]" 5941585  -25  287.0557 [M+H—CisHis07]" kA

46 1398 CyHyOis 595.1658 [M+H]" 5941585  -2.5  287.0557 [M+H—CisH;607]" 36- AR AR R

47° 1406 CuHynOs 958.1520 [M+NHJ* 940.1182 03  153.017 6 [M+NHs—CxH30xN]!, 771.101 7 [M+NHs— 1,2,34,6- T % & F B
C7HoOsNT* AR

48° 1413 CyHuOn 449.1078 [M+H]*  448.1006  —14  287.055 4 [M+H—CsH;00s]* i

49° 1414 CisHioOs 287.0550 [M+H]" 2860477  —14  153.020 3 [M+H—CsHOs]", 137.022 9 [M+H—CsHeO3]", AREE
163.045 1 [M+H—CeHs05]

50° 1415 CisHigOs  287.0550 [M+H]*  286.0477  -2.6  153.020 3 [M+H—CsHe0s]", 147.0459 [M+H—CeH:0s]" B EEE

518 1416 CyuHxnOn  449.1078 [M+H]" 4481006  —2.6  287.055 4 [M-+H—CgH;00s]" B4R B R

520 1417 CuHxOu 449.1078 [M+H]"  448.1006  —2.6  287.055 4 [M+H—CsHi00s]" RRELT-O- R

53 1418 CyHxOu 449.107 8 [M+H]"  448.1006 2.6  287.055 4 [M-+H—CeH;o0s]" 11 25-3-0- L ALK

54 1419 CyHyOu 449.1078 [M+H]'  448.1006  —2.6  287.055 4 [M+H—CeH;00s]* KR

55 1420 CuHxOu 449.1078 [M+H]"  448.1006  —2.6  287.055 4 [M+H—CsHio0s]" RREES-O- BRI

56¢ 1425 CpsHuOn 517.134 1 [M+H]" 5161268 2.4 163.038 8 [M+H—CieHis0s]* SRR C
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5 wmin HTR Sl il (i’ﬁi} BT (MS) e

570 1438 CisHipOs  273.0758 [M+H]" 2720685  —1.0  153.015 5 [M+H—CsHsOJ", 147.047 5 [M+H—CeHsOs]", iR %

58 1493 CiHoO 193158 7[M+H]" 1921514 -39  123.079 6 [M+H—C4HeO]* B-%%

59° 1511 CipHuO: 218211 5[M+NHs" 2001776 —02  113.058 5 [M+NHs—CsHnONJ, 111.043 3 [M+NHs— AR
CsHi;ONJ*

60c 1530 CiHipO» 165.091 0[M+H]"  164.0837  —5.0 109028 5 [M+H—CsHs]", 105064 7 [M+H—CHs—OCHs]* T

61° 1617 CigHinOs 3010707 [M+H]" 3000634  —40 137.024 1 [M+H—CoHsOs]", 163.044 0 [M+H—C/HeO0s]", R 247 %
166.999 5 [M+H—CsHs05]*, 259.055 9 [M+H—C,H,0]*

628 17.50 CoHaO13 595.144 6 [M+H]" 5941373 —0.6  287.0552 [M+H—CisHis07]" JRAEH %

63 1750 CxHaOiz 595.1442[M+H] 5941373  —0.6 287.055 2 [M +H — CisHiO7], 147.044 0 [M+H— BAMHTTA
CaiH2000]*

64¢ 1860 CoHppO» 1701176 [M+NHs" 1520837  -3.6  153.066 0 [M+NHs—NH;]* 2R

65 2032 CuHi0y 1811223 [M+H]"  180.1150 -33 135115 3 [M+H—CHOy]", 155.060 3 [M+H—CH,]", — Uitk
163.113 8 [M+H—HO0]", 139.078 1 [M+H— CHg",
151,057 7 [M+H—C:He]", 165.065 3 [M-+H—CH,]*

661 2134 CyHgOs 4893575 [M+H]" 4883502  -2.9  107.084 6 [M+H—CyuHaOu]", 213.158 5 M+H—CiHsc0s]”  2,24- "R FERERER

670 2254 CyHuOs 4853262 [M+H]" 4843189  -32 155088 4 [M+ H — CaHyOs], 169.097 7 [M +H — BAT#
CatH3201]", 173.137 5 [M+H—Ca1Hx02]", 187.151 5 [M+
H—Ca0H2602]", 199.158 3 [M+H—C19H2602]"

68 2298 CigHsOs  193.0495[M+H]" 1920423  —20  149.029 9 [M-+H—CO,]" AEE N

699 2354 CyHisOs 4893575 [M+H]" 4883502 29  119.078 9 [M+H—CauH340s]", 187.144 4 [M+H—CooH3002]" & E

700 2485 CyHuOs 522378 9 [M+NHa™ 5043451  —02 451330 4 [M+NHs—CsHs—NH.]", 121.098 9 [M+NHs— 20,190,23-= 555
CasH3003—NHs]", 469.329 4 [M+NHs—H0—H:0—NH;]", B
423.338 0 [M+NHs—CeHy—NH4]*

714 2692 CyHOs 3332060 [M+H]" 3321988  -1.8  183.121 3 [M+H—CsHig02]" HEHE

72° 2760 CigHnO» 2572475 [M+H]' 2562402  —0.1  187.107 8 [M+H—CsHio]", 141.067 2 [M+H—CeHi0a]", $:HiE:
145.098 7 [M+H—CsHi6]"

73b 2782 CiHa 2562999 [M+NHs* 2382661  -3.1  140.918 7 [M+NHs—C7H7N]* T

74> 2782 CiHss 2562999 [M+NHs" 2382661  —3.1  140.918 7 [M+NHs—C7Hi/N]* AR

750 2794 CyHuOs 4893575 [M+H]* 4883502  -33  201.104 2 [M —+H — CioHs0o]", 187.149 5 [M +H — HFEKM
CaoH3002]", 453.341 8 [M+H—2H;0]", 117.076 4 [M+H—
CaH3605]", 119.083 6 [M+H—Ca4H3405]", 159.114 3 [M+
H—C21H3003]", 171.121 2 [M+H—CaoH300s]"

760 2795 CyHuOs 4893575 [M+H]" 4883502  -3.3 201164 2 [M+ H — CioHx0s], 187.149 5 [M +H — MF i
CaH3002]", 407.327 8 [M+H—CgHio]", 453.341 8 [M+H—
Hy02]', 131.083 6 [M+H—CxH3s02]", 117.076 4 [M+H—
C20H3003]"

77° 2810 CifHO3 3011774 [M+Na]*  278.1882  —1.1  127.004 4 [M-+Na— CoHO:Na]", 109.101 5 [M+Na— &
CuH210Na]", 133.062 4 [M+Na—CsC170:Na]*

780 2811 CyHuOs 4893575 [M+H]" 4883502  —2.9 201164 2 [M+ H — CioHx0], 187.149 5 [M + H — Wik
CaH3002]", 407.327 8 [M+H—CgHio]", 131.083 6 [M+H—
C24H3302]"

799 2820 CiHusOs 4893575 [M+H]" 4883502 29 201.164 2 [M+ H— CisHys02)", 187.149 5 [M + H — FUiTHi{#R

C20Hz002]", 407.327 8 [M+H—CeHio]", 131.083 6 [M+H—
Co4H3302]", 119.083 6 [M+H—C24H3405]", 453.341 8 [M+
H—2H;0]", 117.076 4 [M+H—CaH3003]"
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80° 2832 C30HuOn2 594.160 6 [M+NHy" 576.1268  —0.2

533.115 8 [M+NHs—CoH;0ON]*

JRIEHZ A6

819 2834 CisHu 2051950 [M+H]" 2041878  -14  149.022 6 [M+H—CHs]", 121.026 0 [M+H—CeHpl", p-A 11
107.077 9 M+H—C7Hu]*
820 2834 CisHpOp 225.0910[M-+H]" 2240837  -2.6  105.033 2 [M-+H—CsHs0]", 197.093 0 [M+H—COJ", #LiHd
181.064 5 [M+H—CH,0]*
83 2851 CisHpN 2703155 [M+H]" 2693083 05  144.076 8 [M+H—CoHis]", 102130 2 [M+H—CpHa]*, NN-ZHHE-1-+ 5%
155.060 7 [M+H—C7HiN], 158.094 1 [M+H—CsHie]", %
184.204 2 [M+H—CgH 4]
84 2867 CuHi0s 197.1172[M+H]" 1961099 =29 151118 0 [M+H—CH:0,]", 179.102 6 [M+H—H,0]* BHREAR
85 2891 CisHuO 284294 8 [M+NHs* 2662610  —4.5  149.055 8 [M+NHs;—C7Hy ON]* EJHRRE

86" 2893 CuHx0s 391.2843 [M+Nal" 3902770  —0.8  149.022 4 [M+Na—CieH340]", 333.202 9 [M+Na—CsHio]t, 45% — HfR — i
361.220 9 [M+Na—CHg]*

87° 2894 CuHyOs 3912843 [M+H]" 3902770  -0.8  149.022 4 [M+H—CigH30], 333.202 9 [M+H—CsHuo]", ABE-HB—(Q-2H)
361.220 9 [M+H—CzHe]* @A

88 2898 CigHnO 2632369 [M-+H]" 2622297  —40  233.105 6 [M+H—CoHy]* 2,6- ZUT B4 T

HER

899 29.00 CisHu 2051951 [M+H]" 2041878 14 121.029 9 [M+H—CeHol", 149.027 0 [M+H—C4Hs]* a-FT

90¢ 2901 CisHa 2051951 [M-+H]" 2041878  —14 149.022 6 [M+H—CiHs]", 121.026 0 [M+H—CeHpl", a-S &k
105.078 2 [M+H—C:Hiel", 107.077 9 [M+H—C7Hual",
109.101 2 [M+H—CHpl, 119.082 3 [M+H—CeHusl",
149.128 6 [M+H—C4Hs]*

91° 29.10 CuHxOs 3532686 [M+H]* 3522614 —13  121.100 8 [M -+ H — C;HuOu]", 105.069 7 [M -+ H — TEJRERH IS
CisHas04], 261.223 8 [M+H—C3Hs05]7, 107.084 1 [M+
H—Ci3H604]", 131.087 0 [M+H—C14H20,]", 135.114 1
[M+H—C1H204]*

92> 29.12 CisHy02 2792319 [M+H]" 2782246  —1.7  149.022 5 [M+H—C7HuOo]", 121.028 6 [M+H—CoHis02]" LR

93¢ 2921 CisHnOx 252195 8 [M4NH4]* 234.1620 0.6

211.107 0 [M+NH,—C:H:N]*
159.115 4 [M+H— CyHx0s]", 173131 3 M+ H— H%HA

LS E A

C20H2603]", 199.149 8 [M+H—Ci9H302]", 187.144 5 [M+
H—CioH240s]", 249.153 7 [M+H—CisHz60:]", 265.196 5
[M+H—Ci4H20,]*

145.097 9 [M+H—CioHigJ", 151.032 0 [M+H—CH 105", T

248.985 6 [M+H—CH,0]", 109.101 2 [M+H—C1oH200]",
111.117 6 [M+ H — CioHis0,]", 149.024 8 M+ H —
CiHi602]", 151.023 1 [M+H—C7H140,]"

949 2927 CyHyOs 4873412 [M+H]" 4863345 23
95b 2936 CisHnOr 2812475 [M+H]" 2802402  -04
96> 2943 CipHiO4 223096 5 [MA-HJ" 2220892 23
97° 29.83 CigHnOs 279.1589 [M4-H]" 2781518 04
98> 29.84 CigHnOs 279.159 1 [M+H]" 2781518  -04

149.022 0 [M+H—C3He0s]", 121.028 6 [M+H—CsHyOs]*
149.026 5 [M-+H—CsHys0J, 121029 1 [M+H—CsHis0,]*
149.026 5 [M-+H—CsHis0], 121029 1 [M+H—CsHi505]*

AR LB
AR —HERIETHRE
AR ZHIR R TH

a-BEHSE b-ANRSE - RNFEE ik e-HAhK

a-flavonoids  b-organic acids c-phenylpropanoids d-terpenoids e-others

32 FUERMAEELE

AR5 SCHRARAE 1 PR & A AL 2
SRS A AR, AR U P R A
W, SIS, N s R, 3
VLHC 98 Mk 54 o 73 IR Bk SAL 22 il 73 o 1 2R AN

AT B4

321 HEERLEY) HERIE SRR TN
2-REL AR, LR B E R A T AR
S, B AR AR, AT S
FEMTIL AR A B AT AR AR, TR S L ERAE
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RIS FR PR Gy KA RET WL C BRI 7R -
Bl /R{E (RDA) VLS —% Mk (CO). %k
B (CO2~ 7K (H0) ZE— s 43 K156,
A SEEG LU e 33 PRI ZR A DML AN R 3=
FIEH - A R, TR R 2R A S S e T AR .
&9 37 (I AREE I A4 12.29 min, 78 1E 2 FA
THES T T8 [M+H] m/z303.054 8, 701N
CisH1007, 7E iR, FEIAT 2 Fh7 0%
filt, 27718 C IR RDA 24, 7= A RFIERE
Fr BT m/z 153.018 3 [M+H—CsHeOs]*, ZLfi# )5 =
2 NER CHeO: TE B T m/z 165.020 3 [M+
H—C7He0s]", 5 3CHRARERA 5 50— 27, M)
HoONM R R, g i F AR R 3 Fior. 4k
AW 63 AR EARFR] N 17.50 min, fEI1EE THIAT
ERHE T3 [M+H] m/z 595.144 2, 731N
C30H26013, 7E it I 5 B R AL BlEF S A T 2,

A T m/z 287.055 2 FIZEHRH T miz

147.044 0, WK 4, 5CHRIRIEZRAR T X —E0,
HED L9 BH - A

322 EHLERIEESY ARG ) E HLE IS R
5y COFENRITRMMERE L) B 24 4>, £ MS
PR SLL [MAH]TES 75 g R
TE. DDA EPAR 2K — R —1E T B Ak 1T 24w
AT FEIEE TR, (&9 97 HICR B[R]
4 29.83 min JERHES T E T m/z 279.158 9 [M+
HI", 737308 CieHn04, £ IS H, TEET
WA miz 149.026 5 [M+H—CgH 301", m/z
121.029 1 [M+H—CoH 501", WK 5, Zib &9
Ji w2 7 20 SRR IE — B, HEZA AN
AR R IR TR AR I R R 5T 43 i)
PEGR, WO R EERT, LSS 14 MR R G
W, G 22 AETE B TR OREFIN A 4.71 min
T RHE S T3 m/z 197.080 8 [M+H]*, 4T N
CioH1204, fE_ZFiEF, EEBETHAE m/z

303.054 8
153.018 3 229,053 3
137.023 5 1155.049 0 201.054 0
257.047 1
109.029 5 113'061 3 J 245.037 8 285.047 7
tld e Ll pa sl ds bl .l-l_.I.-[...I. T LT TP | T I et T

120 140 160 180 200

Tooonao

220 240 260 280 300 320

mlz

poooneo

m/z303.054 8 [M+H]*

B+ A
CgH05" m/z153.018 3 [M+H-
CRHtsoz]+
OH ® 4

CHO," m/z165.020 3 [M+H-C 1 ,0,1"

3 WRRHZRFEERRENE

Fig.3 Secondary mass spectrometry of quercetin and its cracking regularity
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147.044 0
287.0552

119.049 8

120 140 160 180 200 220 240 260 280 300 320 340

mlz

HO 7 oA

/z 595.144 2 [M+H]..
[-C2|H20011]+ e L !
®

HOW

m/z 147.044 0 [M+H_C21H20011]> m/z 287.0552 [M+H-C15H1607]+

-C1sH1607]” )

B4 FEAMHE AN ZRREEREENE

Fig. 4 Secondary mass spectrometry of potengriffioside A and its cracking regularity

149.026 5 1510393
131.029 1
108.018 3

123.042 3

120 130 140 150 J

mlz [T T -] ul | | 1 1|
120 140 160 180 200
mlz
;H()O, OH O OH O ® OH

-COCH ®
o/\/\ m/z121.029 1 [MH—I CQH]ROZ]‘ e /@2 <—eeH— /@:K He /@

0 N0
\ : gt m/z 151,039 3 [M+H-C 1 0] m/z 197.080 8 [M+H]* m/z 123,042 3 [MHH-C 0,
m/z279.158 9 [M+H]* 2

m/z 149.026 5 [M+H-C 1, 0] 2 6 FEMFRRER B — 2R Rt K HL SRR 2

Fig. 6 Secondary mass spectrometry of 2'-hydroxy-4',6'-

dimethoxyacetophenone and its cracking regularity

Els5 WER-FBRZIETER_REIEERRENR

Fig. 5 Secondary mass spectrometry of dibutyl phthalate By, e 3 NEERENS: 18- FEFTHR.
and its cracking regularity HrFRTE. REENEE. 12 N EREE R
151.039 3 [M+H—CHsO]" 123.042 3 [M+H—  X&EGER. FRMBER. SRR, [P 3ERR .
C3HeO2]", MR SCHR A HE -1 e AT A A &40 Wﬁﬁﬁm\/ﬁk\%ﬁma%\$mw BT 2

IR . B 6 AR AR R R B WEGRTER. RaER C. T &M

3. =W AG], R . fIE%ﬁ%iﬁﬂ%
323 KAERE EHNERLEH C-C MBI EHENEY 22.98 min, #E4r T 5 T U m/z 193.049 5
IR — 240 &0, NF s el i 15 DR [M+H], NS 7308 CloHsO4. 1% B T4
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gk E COy TS FAR B+ m/z 149.029 9
[M+H—COx]" & & SCHRHRTE U200 AR B 2 R 1
e, HEMHARE S N
3.2.4 WA RIS SR R, HE
14 ANEFRSY, HAh s o AN =KW 3 M
PRGBS 1Ak, Hoh 4 NS B-A1T
Wiy a-ATIR . IESFSRNER A R o-B & X0, iR YR
I clogP MHIX o SLAR IR, o 9 AN =HE2R o
NFFIBR BRI T =GR, 7 R 225 AL
TRFIR PR IR . SATHR . MEER. B
TIEIR 2, 24- —FRFLRE IR 7E A TN 20,190,23-
SRR .
325 HAMSERSY  AWARAHRIGH T S EH 15
AN AR . BFE 1 AN EY): 1,2,3,4,6-
F-O-% & BRI A BE; 1| MR NN-ZH25E-1-
TN 2 NV R IR R 1H -5 Bk-3-
F-4-O-B-D-Mt IR ] 2 4 36-B-D-IEL G A A BB s 14
FR2E RS B-R % 220 1 MR IR RREE; 1 4
KBRSy 2- KA1 3 AR
4-(F% Hk R )-2,6- — H AR R O -B-D- M i 7 %5 B
. BARRT AR JLZSEE R 1 AN TR ST
BRI, MEAMEH AR B ZE . 2,6-—
T F-4- AT BE 28 A IR E
4 g

AW E AT UPLC-Q-TOF-MS® %} #% ik
ZIATRE AL 2 B AT T b, SRS R T 98 PR
gy, HAEEZES S 30 A AR 24 4.
RNRER 154 WEEES 14 DFHADE S
Y154, BT FEURRR . o- AT A B-A 1T 45 S
R LR ARIE I, B 4h 95 NN E R M A g iR iE
SRR o 5o SR IEAT 20 BT S EIA A P H g e A
MR PR 2, HILRT—2F, X 2 23
J53 T e A R R R i B . SRR AL
HEYEAPEAN U DURIR CLA RSO il 1
SAPE, TARAZIED), MK BA
LB U, REAEURIIOSEZEER . WA E
HH ST AN 0 BT R A DG 24 BRAE FH (09 1
g5, AR WAL B 5 2RO, DA £
I 2530 53 2 4 I A — AN 9205 ) o

T8 I ) SCHR A EIL H T O T A A A A R A A
TR L, R A 2 B AR T AR
IRKZE] . A deai AR 2 REVE VAN R 552 R 5y
T2 e AR CHERE 7T AR s MR A3 (AR

SN R AT IS TR 9 S S0 A AL 27 B
(I EE AR TR I, #RT LAE N4 5 A it i
W58 7 1 07,

HATHhEA TR RER, 42 E&HE KR
PRI RIE, (B AR 25 R AR R WA, TS
PE RS B R SR A AN e R I ()L Rk 22 1 oy
B B IR B 55 0] A AR, X R £
VR L iii=N -3t g e o P 1) S e P
FEhES R AL T T . H A R I R S AR
AR AR, S AT TS, AR TR
2GR IARA A < T3 AR R RIE S AT RE 0 B AR 5
PR, ImPREE 55 AR 2R, FREHAT 2 2RHAE
XAt AT .
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