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Abstract: Objective To establish a method of high performance liquid chromatography-quadrupole-electrostatic field orbital trap
high resolution mass spectrometry (HPLC-Q-Exactive Orbitrap MS) combined with feature-based molecular networking (FBMN)
technology for rapidly analyzing chemical components in the water extract of Gaultheria leucocarpa var. crenulata. Methods
Chromatographic separation was performed on an Agilent ZORBAX Eclipse XDB-Cis column (250 mm X 4.6 mm, 5 pm).
Acetonitrile and 0.1% (volume fraction) formic acid solution were used as the mobile phase for gradient elution with the flow rate of
0.8 mL/min. FBMN was established on the Global Natural Products Social Molecular Networking (GNPS) website (http://gnps.
ucsd.edu) based on MS/MS data of the water extract of G. leucocarpa var. crenulata, which was collected in positive and negative
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ion modes, respectively. According to the results of Compound Discoverer software and GNPS database, combined with accurate
molecular weight, characteristic fragment ions, chromatographic retention time, standard substances, literatures, Pubchem and
Massbank databases, chemical components in the water extract of G. leucocarpa var. crenulata were identified. Results A total of
130 components in the water extract of G. leucocarpa var. crenulata were identified and isomers were distinguished. These
compounds included 40 flavonoids, 22 phenylpropanoids, 19 glycosides, 10 organic acids, 10 alkaloids, seven phenols, six
terpenoids, five esters, four amino acids, three saccharides, two nucleotides and two aldehydes. Among them, three components,
5-O-caffeoylquinic acid, 4-p-coumaroylquinic acid, dipropyl phthalate, were inferred from the results of FBMN. Conclusion
FBMN makes up for the deficiency of traditional molecular networking in the identification of isomers, HPLC-Q-Exactive Orbitrap
MS combined with FBMN can quickly, accurately and comprehensively identify the components of the water extract of G.
leucocarpa var. crenulata, and provide theoretical reference for its further development and utilization.

Key words: water extract of Gaultheria leucocarpa Bl. var. crenulata (Kurz) T. Z. Hsu; HPLC-Q-Exactive Orbitrap MS; FBMN; 5-O-
caffeoylquinic acid; 4-p-coumaroylquinic acid; dipropyl phthalate
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Fig. 1 Base peak ion flow chart of water extract of G. leucocarpa var. crenulata
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Fig.2 FBMN of water extract of G. leucocarpa var. crenulata
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Rz 1 GEBRRKEYPHLERS HPLC-Q-Exactive Orbitrap MS £
Table 1 Identification of chemical constituents in water extract of G. leucocarpa var. crenulata by HPLC-Q-Exactive Orbitrap
MS
N _ . Bl e iR% y SEA ;
g AL AFR wmin HTER ) ) (X109 MS 5 i fLamEi
1 R CiH20u 292 [MHFA-H] 387.11332 387.11478 3779 89.0244,71.0138,59.0139 Massbank 2%
2 HEW CsHuNOz 313 [MHHP 11808626 11808624  -0.128  59.0733,58.0655 Pubchem  A:4B%
3 KRR CrH1sNO3 319 [M+H) 16211247 16211249 0124 103.0391,85.0285 Pubchem 4Bk
4 CiH20u 329 [M+FA—H] 387.11332 387.1444 2901  341.1087,7179.056 2, 119.0349, Pubchem  f%
89.024 4,71.0138
5w CaHsN:0 332 [MHH] 11205054 11205051  -0.253  95.0241,69.0449 Pubchem B R
6 L-WER CsHoNO; 335 [MHH]* 11607061 11607060  -0.044  70.0653 Pubchem — ZAERE
7 LAKCR CsHe02 336 [M+HO+H] 12005462 12005463 0072  111.0442,83.0605 Pubchem B
8 3-dehydroshikimate CrHgOs 341 [M—H] 17100880 17102960 4679  127.0401,109.0295,81.0346,65.0397 Pubchem A HlEk
9 M CigHz016 351 [MHFA—H]" 54916614 54916748 2439 5031619, 179.056 2 Pubchem %
10 S5EFEHE  CHOs 359 [M+HJ 12703897 127.03898 0074  109.028 5, 97.028 6, 81.033 6, 69.033 7, 6 B
53,0390
1 KA CiHiNO, 364 [M+H] 14410191 14410194 0241  840809,58.0655 Pubchem  A4IBiR
1 Jpes CsHsNs 380 [M+H) 13606177 13606187 0722  119.0353 Pubchem B
13 4UETE CsHuNsO, 435 [M+H] 14600240 14609250 0663  86.060 1, 69.033 6, 60.056 0 Pubchem 4Bk
14 FER CrH10s 49 [M—H] 17304445 17304527 4739 1549987,137.0245,129.0194, 1110087 7 vtz
15 g CsHsNO; 545 [M+HJ 12403931 12403944 1089  80.0496,78.0340 Pubchem 4B
16 IR CsHeN20 598 [M+H]* 12305529 12305530 0086  80.0495 8 AR
VS CuHiNsOs 960 [MA+H]* 26810403 26810406 0110  136.0620, 119.0354, 94.040 0 9 AR
18 EEH CuHiNsOs 1043 [M—HJ 28208330 28208450 4272 150.0421 10 LRI
19 B CuHiNsOs ~ 10.30 [M+H]* 28400895 28409900 094  152.0569,135.0304, 110.0349 Pubchem A4k
0 FRATHRH CusHa0s 1255 [M—HJ 32710744 327.10867 3748  165.0557 1 %
A LERER CHuNO; 1278 [M+H] 166.08626 16608633 0451  120.0809, 79.054 3 Pubchem  ZARE
2 HEVER CsHzOnw 1795 [M—H]- 37301292 37311411 3181 211.0621,193.0506 12 %
8% 5-0-MMERZE TR CisHisOs 19.09 [M—HJ- 35308671 35308777 3006  191.0562,179.0351,173.0452, / KFER
161.024 5, 135,045 2
24 NCGC00384991-01 CigHisOs 1915 [M+H]) 3510236 35510242 0473 163.0392,135.0443,117.0335,80.038 7 Pubchem £k
%5 L-GER CuHuN:0, 1986 [M+H-NHs]* 18807061 18807074 0717  146.060 3, 144.081 1, 118.065 3 Pubchem  FHHEE
% ARKH CuHnOr 2045 [MHFA-H]- 34511801 34511929 3713  299.1142,119.0500,59.0139 Pubchem  FEFF
27 junipediol A8~ CiHuOy 2093 [M+NHJ* 37817586 37817599 0349  181.0864,137.0599 Pubchem  FEH
glucoside
B FERE CasH1s0 224 [M—HJ 33007106 330.07224 3485  177.0194,133.0296 Pubchem  EHEE
9 FEREFIEZE  CisHuOr 275 [M=H] 30508558 305.06680  4.002  179.035 1, 125024 4, 287.054 9, 261,077 2, 13-14 IR
219,066 6
RERTIEE  CosHuOr 2293 [MEH] 307.08123 307.08130 0230  289.070 6, 181049 8, 163039 1, 151,039 2, Pubchem B
1390392
N NETRIEETR CioHisOs 2313 [M—HJ- 33709179 337.09302 3637  191.0563, 163,040 2, 119.050 2 Pubchem AR EE
31 3O-MIMFABEE T CisHisOs 2459 [M—HJ] 35308671 35308780 3091 19,0562 / ERER
¥ EER CisH105 %82 M=HJ 28007066 289.07178  3.859 2710614, 245.081 9, 227.070 1, 203071 4, / W%
179.035 0, 161,060 8, 151.040,
137.024 4,109,029 5
R CisHu0 296 [M+H] 29108631 29108630  —0.050  139.0392,123.044 2 / A%
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F1 8
L ml WEE RE . BEYA o
g5 AENER AFR wWmin BTHR ) o (X MS? 4t - S
33 coumaric  acid CsHiOs 2503 [MH+NHJ* 34413399 34413400 0020  165.0549,147.044 2, 1190493 Pubchem  AEREE
4-O-glucoside
U HTM CuHpOs 2516 [M—H]- 22306010 22306120 4932 208037 7, 193.014 3, 179.071 6, 164048 0, Masshank P E%
149.0244
bin CuHpOs 2527  [M+HJ 2507575 22507585 0444 207.0858,175.039 3, 147.044 3 Pubchem — AWER
35 4-OMMEREZ TR CisHisOy 2586 [M—H] 35308671 35308780 3091 1910563 1790351, 173.0455,1350452 | KNEE
36" MR CoHg0s 2607 [M+H] 18104954 18104959 0302 163039 2, 145028 6, 135044 2, 117.033 6, / KNER
89.038 7
3 M CrHuOn 2648  [M—H]- 387.12857 38712991 3453  207.0663 15 [
38 R CeHe0 %65  [MHH] 13306479 13306485 0440  105.0701,90.9033 Pubchem B
39 LM CoHeOs %678 [MHH] 179.03389 17903407 1032 1510392, 133.0286,123.044 2 Pubchem  EHE%
40 benzyl  2-0pD- CuHOis 2712 [MHNHJ" 58223925 58224023 1690  145049.8,133.049 8, 85.028 5 Pubchem  FEH %
glucopyranosyl-6-
O-p-D-xylopyra-
nosyl-B-D-gluco-
pyranoside
4 R CyHiOn 2730 [M—H]- 369.08162 369.08286 3351  354.0599,207.0299,192.006 5 Pubchem  AWEE
42 1-(thydroxyphenyl)}- CisHaOs  27.98  [M—H]- 32710744 32710855 3381  101.0244,71.0138 Pubchem  HEEF%
(2R ARAS5SER)-
34, 5-trihydroxy-6-
(hydroxymethyl)
oxan-2-yl]
0Xypropan-1-one
43 (enthro-anethole- CisHuOs 2825  [MHFAH]-  389.04422  389.14554 3383 343.1400,113.0245,101.024 4 Pubchem  FEHF
glycol 2-glucoside
u TER CHuOs 2869  [M+HJ 19906010 19906021 0553 155070 5, 140.047 0, 125023 5, 123044 2, Pubchem  HHIERZ
95.0493
4 B CaHOi3 2063 [M+NHJ* 49418682 49418716 0695  183.0655, 151.039 2, 73.0285 Pubchem  FEH
46  hydrangeifolinl  CiHxOw 2094 [MH+NHJ* 43420207 43420236 0662  129.0548,85.0285,71.0493 Pubchem  FEFF
a7 TR CuHuOs 3007  [MAHJ 20306010 22306004 —0.269  208.036 7, 190.026 2 Pubchem KRR
8 RIKE CsHuOs 3008 [M—H]"  289.07066 28907181 3962 179034 9, 151,040 1, 137.024 3, 125024 4, | R
109.029 4
RIKE CsHuOs 3036 [MHHJ 29108631 29108621 —0.360  139.0391,123.0441 HR
49" 4REMETER  CeHiOs 3050 [M—H] 33700179 337.00302 3637  173.0455,163.040 1 Pubchem  EHEE
50¢ REE CuHeOs 3153 [M—H]-  207.02880 207.02982 4928  192.0065, 1640114, 136.016 7 / KFER
RH# CuHeOs 3169  [M+HJ 20904445 20904453 0383 163.0391,149.0235 KREE
51 gaultherin CuHsOr 3183 [M—H]- 44513405 44513458 1185  413.1079,151.0401 16 e
gaultherin CuoHzOp 3185 [M+Na* 46913165 469.13168  0.070  317.0845,337.0902 Pubchem  FEFF
5 JRiHgF CaHs03 3204 [MEHF 15305462 15305463 0061 121.0285 Pubchem
53 3OJISBZETMR CyHaOy 3277  [M—H] 36710236 36710324 2401  191.0562,173.0455 Pubchem AR EE
54 phencthyl 20-p-D- CHxOro 3283 [M+NHJ* 43420207 43420215 078 145049 7, 127.039 2, 115.039 0, 97.028 6, Pubchem  FEH %
xylopyranosyl)-p- 85.0285,73.028 6

D-glucopyranoside
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F1E
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55 quercetin 3-(2R- CoHOn 3402 [M—H]- 74118727 7411889 2281 3000274, 271.0248,255.029 9 Pubchem %
apiosylrutinoside)
quercetin 3-(2R- CoHOn 3414 [MHH]" 74320292 74320313 0283  465.1021,303.050 0, 85.028 5 Pubchem  #RI%
apiosylrutinoside)
5% BETFMLE CHuOs 3458 [M—H]-  197.04445 19704541 4873  169.0142,140.0116, 125024 4 17-18 ok
5 BIEE30-LAMY CaHuoOu 3479 [M—H]- 47908202 47908316 2386  316.0224,287.0198,271.0249 Pubchem  #RI%
HiEE-3-0-LAMTF CuHaOm 3498 [MHH[" 48100767 48100784 0360  319.0452,85.0285,61.0288 Pubchem %
58 NCGC00180706-01  CagHiO1s 3503 [M+NHJ* 60026507 60026538 0522  267.1229,249.1123,219.1018,187.0756 Pubchem  EF X%
59 AR CHeO; 3513 [M+H]* 16505462 16505467 0299  147.0442,119.049 3, 91.054 3 Pubchem  EHE%
60 2-phenylthyl D- CaHxOw 3564 [MANHJ] 44821772 44821771 -0.028  147.065 1, 145.049 7, 129.054 7, 85.028 5, Pubchem B¢
rutinoside 71.0493
61 THE CHuOs 3591 [M+H]* 18306519 18306520 0080  155.0705,123.044 2, 950492 6,19 g
62 3457 mhydoyy-  CasHaOi 3596 [M—H]- 59512936 59513055 1998  300.0275,271.0248,255.0300,178.9990 Pubchem  #Hi%
3-{(6-0-B-D-xylo-
pyranosyl-p-D-gluco-
pyranosyl)oxy]flavone
45 emahydroy-  CxHsOs 3604 [MAHH[T  597.14501 597.14526 0417  303.0502 Pubchem B
3-{(6-0-B-D-xylo-
pyranosyl-p-D-gluco-
pyranosyl)oxy]flavone
83 REEME CuHeOs 3793 [M+H]* 19304954 19304970 0853 178026 3, 165.054 7, 161.059 6, 150.031 3, 20 KRER
137.059 8, 133.028 5, 122.036 3, 105.070 0
64 T CaHxO1s 3854 [M—H]- 60914501 60914612 1820  301.0350,1789987,1510037,107.0138 9 Hli
ET CoHxOw 3866 [M+H]* 61116066 61116095 0473 3030502 Pubchem  #Hi%
65 Fim CoHiOs 3854 M + H — 17705462 17705475 0730 1450286, 117.0336,89.038 6 / KPNER
HO[
bIERRR CuHO: 3856 [M—H]- 19304954 19305048  4.894  178.0272,149.060 8, 134037 4 KWNEE
66%  REERE CuHuOs 3937 [M+H[" 22306010 22306013  0.135  208.0367,190.026 3,162,031 3 / KPNER
67 XEBI-OHEEYE CaHzOu 3949 [M—H]- 44010784 44910919 1352  267.056 1, 175.003 4, 151,003 6, 135.045 2, Masshank ~ #i%
125.0240,107.013 8
68% AU CaHxOr 3064 [M—H]- 46308710 46308838 2759 3000275, 271.024 9, 255.029 9, 243.029 9, / FlK
178.9988,151.003 7
SUH CaHxOr 3075 [M+H]* 46510275 46510318 0919 3030502 FlK
69 vaccinoside CsHxO13 3969 [M+H— 51914970 51915015 0447  91.0%43 Pubchem i
HO[
0 LEH-30BMNEL CuHauOs 3986 [M—H]- 57913445 57913519 1284  284.0328,255.0299,227.0350 Pubchem  #Hi%
7 LA EEERRY CuHieOp 4004 [MHH]T 46308710 46308710 -0.005  287.055 2, 258,052 5, 213.055 2, 153.018 5, Masshank ~ #§i2%
113.0234,85.0285,73.028 6
72 WEE3O-HEME CaHiOs 4006 [M—H]- 47706637 477.06726 1872  301.0353,255.0298,178.9986,15.0037 21 FlK
g
Wl H-3-0- M B MM CaHiOis 4007 [MHH]T  479.08202  479.08203  0.027  303.050 1, 257.044 4, 153.018 4 pal HER
i
B CEMEE CsHpOr 4058 [M—H]" 30304993 30305099 3501  285.0405,125.024 4 Pubchem %
74 avicularin CatisOu 4187 [M—H]- 43307654 43307782 1282  300.027 4, 271.024 4, 255.029 9, 227.071 9, Pubchem %

151.003 8
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75 NCGCO0380271-01 CauHuOu 4204 [M+FA—H]- 54925417 54925549 2408  503.2500,371.2078,161.0457,149.0454 Pubchem it
76* IZR-3O0-EFHHT CoHaOs 4243 [M—H] 59315010 59315143 2248  285.0404,255.030 1, 227.035 1 / W%
ZF-3-0-ZFHH CoHuOs 4259 [MHH]* 59516575 59516589  0.241  449.108 4, 287.055 2, 85.028 5, 71.049 3 HER
77 quajavarin CoHisOn 4258 [M—H]- 43307654 43307776 2822 3000275, 255.029 9, 227.034 1, 178.998 4, Pubchem BT
1510037
18 BEESDART  CaoHuOu 4280  [MAHJ 43509219 43500232 0304  303.0500,229.049 6,153,018 1, Massbank %
79 923 ZHHENE CoHpOs 4293  [M—H] 26113326 26113431 4002  187.0976,169.086 9 Pubchem  HHERZ
)94 TH
80 NCGCO0169315-01 CaHsuOu 4304 [M+NHJ* 54024394 54024445 0949 3311542, 3131438, 151075 6 Pubchem  FEH 3
8L 6-57-dihydroxy-2- CxHuOw 4322 [MAHJ 49309767 49300821 0543  317.0659,113.0235,85.0285 Pubchem  #Hi%
(4-hydroxy-3-metho-
Xyphenyl)-4-oxo-
chromen-3-ylJoxy-
34 5-trihycroxyoxane-

2-carboxylic acid
82 acanthoside B CosHasO13 4330 [M—H]- 57920722 57920856  2.318  417.1559,402.1312,181.0507,166.0272 Pubchem  fEH R
*

83 NCGC00385320-01 CaHsOu 4343 [M+Na*  547.21498 54721558 1091  350.1333,159.0420 Pubchem  FEHF2
84 IaifIRE CoHuOs 4445  [M+H]* 17907027 17907039 0666  161.0599, 147.044 3 Pubchem  EHE%
85 CaHxOn 4453  [M—H]- 44700219 447.09314 2130 300.0275,271.0248,255.029 9 Pubchem  #MA%
L4 CaHaOn 4454 [M+H]' 44910784 44910800 0361  303.0502,85.0285 Pubchem R
86 FHZ CisHuOr 4461 [M+H] 30304993 30304987 -0195  257.0446,229.0497,153.018 4 Pubchem  #Hi%
87 METOMEMEN CaHpOw 4502 [M—H]- 43311292 43311395 2371 271.0613,151.0037,119.0502 Masshank ik
Mg E-1O0MAME CuHxOn 4506 [MHH] 43512857 43512891 0774 2730761, 1530185 Massbank ~ #i%
88" HUAEM CisHisOs 4603 [M—H]- 35007614 35007733 3303  197.0455,179.035 0, 161.024 4, 135.045 2, / KNER
123,045 6, 72.9930
89 R CaHOnw 4620 [M—H]- 43512857 43512955 2245  273.0769,167.0350 2 FEHER
90 JIAEEMAMIEER CxHsOs 4627 [M—H]- 36116457 36116580 3420 1350451 Massbank B2
91 MlEx CisHiOs 4641 [M—H]- 31702019 31703021 3206 178998 6,151.003 6, 137.024 4 10 W%
2 FEEL CisHiOs 4647 [M—H]- 267055001 28705615 3956 259061 1, 201055 9, 177.055 8, 151.003 7, Pubchem  #T%
125.024 4
93 PifRE L CaHxOn 4661 [M—H] 43100727 43109833 2451  285.0401,255.0298,227.0350 Massbank ~ #2%
94 quercetin-3-O-glucose- CoHzO1s 4668 [M—H]- 50509767 50500897 2580  300.0275,271.0248,255.0299, 15,0036 Pubchem  #HA2
6"-acetate
95 NCGC00380479-01 CaHssOu 4677 [M+FA—H]- 71139502 71139648 2055  503.3380,485.3264 Pubchem  FEH
9% gerayl  6:0-0-L- CuHxOw 4679  [M+NHe* 46626467 46626471 0080  137.1327,97.0286,85.0285 810700  Pubchem  HETf%

arabino  furanosyl-B-
D-glucopyranoside

97 EEH CaHisOn 4690  [M+H]' 44709219 447.00216  -0.062 271060 3, 253.049 6, 225.055 4, 169.013 4, 23-24 HER
123.0078

A CaHiOn 4702 [M—H]- 44507654 44507767 2544 2690455 Pubchem R
98 S CoHuOn 4732 [M—H] 44712857 M47.12970 2520 2850768 Pubchem %
9 FEEIHERER CuHwOu 4783 [M—H]- 44507654 44507755 1012 269.0457,175.0249,113.0244,850296  Pubchem %
100 JiVER CisHnO: 4828 [M—H]- 26312779 26312878 3779  219.1390,204.1155,201.1286,111.0451 Pubchem
101 (+-)eriodictyol  CsHpOs 4867 [M—H]-  287.05501 287.05609 3747  151.0037,135.0452 Pubchem %
102 QS CoHxOu 4872 [M—H] 45000219 459.09335 2532  283.0612,268.0377,175.0245,113.0244 25 W%

WHATY CoHaOu 4877 [MHH]* 461.10784 46110739 0971  2850759,270.0524 Pubchem  FfHE
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103 KBHEZ CsHwOs 4878 [M—H]- 28503936 28504044 1076  151.0037,133.0296 Pubchem A%
104 WEE CisHoO7r 4911 [M—H]" 30103428 30103525 3225  273.040 5, 229.050 6, 178.998 6, 151003 6, 26 HR

121.029 4,107.013 8
105 9,12,13-rihydroxy-10, CisHz0s 4999 [M—H]-  327.21660 327.21765 3207  309.2071,229.1444,211.1339,197.1178  Pubchem  HHLEE

15-octadeca-dienoic
acid
106 ZHFEAEEH MM CuHs0s 5041 [M—H]"  250.02371 250.02469 3766  199.0011, 1710452 pal liEs
107 REZ CsHuOs 5043 [M4H]" 27500140 27509106 -1236  107.0492 Pubchem B2
REZ CsHuOs 5053 [M—H]- 27307575 27307690 4211  167.0349,123.0452, 81,0345 10 %
108 o-TR CyHxnO: 5047 [M+H]" 27923186 27923166 -0.705  149.0235, 95.0856,81.0700,67.0544 10 LRilles
109 HhpHAEF CsHi0s 5080 [M—H]" 27106010 27106119 4021  177.0194,151.0037,119.050 2 Pubchem %
Mg EEH CsHi0s 5085 [M+H]" 27307575 27307544 -1135  153.0185,147.0443,119.049 3 Pubchem  #Hi%
110 91213-trihydroxy-10- CisHuOs  50.86 [M—H]- 329023225 32923322 2944  183.1392 Pubchem A HEE
octadecenoic acid
111 9-0x0-10F,12Z-0ctade CigHxnOs 5088 [M+H— 27721621 277.21609 0421  277.2165 Pubchem A HLER
cadienoic acid H.0]
02 CisHiOs 5104 [M—H]- 28503936 28504041 3668  257.0456, 239.035 1, 211,039 7, 185.060 9, 6 Hl%
151.0035
lIES CsHwOs 5113 [M+H]" 28705501 28705484 -0.608  258.052 6, 241.050 0, 213.054 8, 165.018 5, Pubchem %
1530184
113 NCGCO0180591-01 CaHssOw 5127  [MHFA—H]- 69540010 69540173 2339  649.3969,487.3432 Pubchem  FEH
4 HiE CsHpOs 5134 [M—H]- 27106010 27106131 4464  151.0037,119.0501,107.0139,930346  Pubchem %
115 pinoguercetin CHiO7 5143 [M—H]- 31504993 31505115 3875 193.0142,1650193 121.0295,79.0189  Pubchem %
16 N-FBECEE  CeHsNO; 5311 [MHH]F 27427406 27427380 0933  256.2637,106.086 4, 88,0758 Massbank ~ “E418i%
117 FA18:4+20 CsHs0: 5335 [M—H]" 30719039 30719156 3822  235.1339,185.1184, 121.0658 Massbank 7 LR
18 MR CoHigOs 5382 [M—H]- 29909140 29909235 3176 2050505, 179.0350, 119.0502 28 Hk
119 6% CuHu0; 5410 [MHH[ 27707982 27717972 -0.365  137.0599 Pubchem B2
120 FkE CsHi0s 5468 [M—H]- 28306010 28306107 3427  268.0377 Pubchem  #Hi2%
121 A% BB CoHuOs 5584 M+ H — 177.05462 177.05466 0222  149.0236,121.1014 Pubchem  E§2
CoHeO]*
122 HWEER CxHgOs 5620 [M+H]"  489.35745 48935764 0386  453.3364,407.3304,133.1013 Pubchem %
123 sideroxylin CisHiOs 5825 [M—H]- 31100140 31109247 3439  296.068 8, 267.066 4 29 R
124 NF+ZRBENER CsHaNOs 5908  [MHHIT 27222202 27222205 0109 254.247 9, 95.085 7, 90.055 1, 71.085 7, Pubchem AR
57.0703

15 ZBIFEBRETE  CoHuOs 5050 [MTH 40323264 40323303 0956  185.0810,157.0134,139.0026,129.0184 Masshank sk
12 NCGCOOMTES1-02 CaoMxOs 5960 [M+H* 31519547 31519540 0226  213.1270,199.117,187.1121,170.0804 Pubchem  HlE:%

127 HERR CxHgO: 6095 [M—H]- 46933124 46933228 2224 4233271 30 %
128" dipropyl phthalate ~ CuHiOs 6263 [M + H — 20508592 20508607 0728  191.1437,151.028 7, 150.026 9, 149.023 6, Pubchem  fisk
CoHeO]* 1210286
129 AKE-HH-TE CeHp0s 6264 [MHH* 27915900 27915918 0338  205.0858,149.023 6, 121.028 8 Pubchem sk
130 K -WEHT(-23 CuHgOs 6301 [MHHF 39128429 39128430 0035  167.0341,149.023571.0857,57.0703  Pubchem  fisk

S

*ARAE FBMN HEM H 454, #AC S5 IRG S EY), [FRORFHER T 3T E 5 IR text, RS0 AR
* is the components inferred from FBMN, # is the components that have been compared with standard substances, and / indicates that characteristic
fragment ions have been compared with standard substances, without reference to the database and literatures.
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Fig. 3 Secondary mass spectra of eriodictyol-7-O-glucoside and hyperoside in negative ion mode

B4 HEEREKEY RDA HiEE
Fig. 4 RDA cleavage diagram of flavonoids

&) 32 5 48y 1 X F o katk, 1R
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TS 514 miz 289.071 78 [M—H] 1 m/z 289.071 81
[M—H]", REFEF 43550 24.82 min i1 30.08 min.
T PVRHIERE AR, C FRRAE RDA RERT AR
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[M—H—CO,—C,H.0] #l m/z 161 [M—H—CO,—
2CH.01 . &5 s LLxt, N EY 32, 48
NI R R ILA =

&) 64, HESr T B U6 m/z 609.146 12 [M—
Hl- 701N CoH30016. #E T THE—50 T
FEE WAL 5 AR R AERE A m/z 301.035 03 [M—H—
Ci2H2000], kB2 K2E C 1) RDA 2%, 1538
F m/z 178.998 70. 151.003 71. 107.013 75; Utt4t,
W F miz 178.998 70 i Fi £k 1 40 F CO F=A:
Jr miz 151.003 71, ZkmFE 1 55F CO2 A iF
J miz 107.013 75, Z54 SCRRIRGED, HENAGY) 64
AIREAF T .

K5 Brn, MEFEAT, C¥ersEEE R
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G UM R 2 N BHZ B 2R, S5 miz
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Fig. 5 Molecular network and chemical structures of flavonoid glycosides in negative ion mode

301, 300 MBS+, O B 2o s )
JTCEHZ BT, AAMNESEH miz 271 [(quercetin—H)—
(H2+CO)]~ 255 [(quercetin—H)—(CO+H20)] .

227 [(quercetin—H)—(2CO+Hy0)] "~ 179 (L2A7),
m/z 151 (L3A7), 107 (%A [EFER A &1, b
A 93 LR N EMZ RIS, HEFS
H mlz 255 [(kaempferol —H)— (CO+H)]". 227
[(kaempferol —H)—(2CO+H)] "~ 151 (' 3A~). 107
O 4AY) IR BT tLAY 67 M 87 b T9r1
g8 2 vh, ZEWN 7-O-EH, B ouh A FE L.
&4 97 K 99 3528 7-O- i H, JL[FELT 7%
3. ALEW 102 T 108 4 T, O T-O-3H A H
TN PRI ERSS, 2R H R4 CHs
MR, HEK CHaJa AL i F R EOREA, &
6 Won, IEE AT, C8EREEE RN
LARLE 2 M F9Ed . AW 55, 62, 64, 68,
72, 76, 78. 81. 85y 3-O-HHH, HEH miz
165 (%2A*) K m/z 153 (L3A*) HURFAERES, L
RELSTE L. WEY 87 K 7-0-3llH, 4
TorriE 24,

322 RWEE MNHABKEYHEEH 22 4
RKHREEY), GFRNRE 131, H9RAKT
A, REEEER LA, AEERE LA HAKKREY

HPR N IR o ZHUR B 1 43 FINERR . BT 2R IR
&5 10 1ETREd B A s 2 TIRRATA
Y, SR ERE TN, WA TIREME
BB miz 191 FE R K — R EAH Z A
FIRERZWAIR T BRI, MOLFS R S
#4223 CO (28). OH (17). H,0O (18). CH3 (15)
5, OCHz (31) HyfE Fy 1 7-UgR0l, DIfk&4) 23, 31,
35. 63 A, RIS AT I FE

& 23, 31, 35 HONR SR, 41K
9 Ci6H1800, HBSTHEZUT, HAES T8 11853
Ay m/z 353.087 77 [M—H] . 353.087 80 [M—H] .
353.087 80 [M—H]~, T EF I 8] 43519 19.09. 24.59,
25.86 min. 2 ik KIS A & T IRRHERE
m/z 191 [M—caffeoyl —H]" & UMHERREFERE A miz
179 [M—quinate—H]~, #HENH g SnmmFit 2 7 B2
G TR, NHEBESEE 2 TR AR
MEBEAR, KRB FHEER, BFEEERTE,
TR 4 AA MHESE R IR, miz 173 B B 1
FERETHEAE T m/z 161, 179, 191; 3 f7HUL
B, BEARE miz 191 BT 5 AL HURHET,
miz 179, 191 &R F RS, WA &1
m/z 173 [quinate—HO—H] . 161 [caffeoyl —H—
H.0] . 135 [caffeoyl —H—COO]~ 43 I NZE T Fe
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Fig. 6 Molecular network and chemical structures of flavonoid glycosides in positive ion mode

I H20 WiEER B B HL0 SRR 7 A it CO.
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5-O-WHEBEZE TR, =1 SR kAT Eut, EsE
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OHERZE TR . 4-O-MmEEEZE TR

tEY 63, IEETEXT, o TFETiEl
m/z 193.049 70 [M+H]*, 43T 3N CoHgOso 73 FES
TFIESi X 2 /- F CO AIAE R A m/z 165.054 70
[M-+H—COJ*#il m/z 137.059 83 [M+H—2COJ*, i &
%2 14 F CHs 8% CH40 75 28 Fr m/z 178.026 26
[M~+H—CHs]*#1 m/z 161.059 56 [M-+H—CH4Q]",
T OAEEEE 2L 2 0 F CO FEAERE A miz 150.031 34

[M+H—CH;—COJ*. 122.036 33 [M+H—CHs;—
2COJ*. 133.028 53 [M+H—CH,0—CO]J*. 105.069 95
[M+H—CH/0—2COJ*. 254 CHkRIER, N &
V) 63 Al BN AR B A NI

323 EWIBRE A ERAKIEY AR R
ghpgefai s, % 10 ANEWIISE RS,
K NHs (17). CONH (43) e EkL, HH
AN e A e DIMLEY 16, 17 R, fE
AL IR IE R  Ab& 4 16, IEE FHECF,
W T8 T8 miz 123.055 30 [M+H]*, 27N
CeHsN2O, T W7 A m/z 80.049 54 [M+H —
CONH]*, Z5-& SCHRHIESY, % %5 7T fg 0 it
W (AW 17, EBTEAT, #Hr 7B T mz
268.104 06 [M+H]*, 43F A C1oH13NsO4s 731
FR%E 1 TIPS 20 miz 136.062 00 [M+
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