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Abstract: Objective To establish an ultra-high performance liquid chromatography-quadrupole time-of-flight mass spectrometry
(UPLC-Q-TOF-MS/MS) method, combined with GNPS molecular network technology, for the rapid identification of chemical
constituents in Camellia chekiangoleosa flower, and then evaluating its anti-inflammatory activity. Methods ACQUITY UPLC®HSS

T3 column (150 mmx3 mm, 1.8 um) was used. The mobile phases were acetonitrile and 0.1% formic acid water with gradient elution.
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Electrospray ion source (ESI) scanning in positive ion mode was used. The mass spectrum data of 70% ethanol extract of C.
chekiangoleosa flower was collected. The molecular network was established according to the similarity of molecular cracking
characteristics, and their cracking laws of various compounds were summarized. Using lipopolysaccharide (LPS) induced inflammation
model of RAW264.7 macrophages, the inhibitory ability of C. chekiangoleosa flower on nitric oxide (NO) and interleukin-6 (IL-6)
release were investigated to evaluate its anti-inflammatory effect. Results A total of 166 compounds, including flavonoids, phenols,
triterpenes, organic acids and other compounds, were rapidly characterized from 70% ethanol extract of C. chekiangoleosa flower. The
results of anti-inflammatory activity showed that C. chekiangoleosa flower had a strong effect on inhibiting the release of NO and IL-
6 from RAW264.7 macrophages induced by LPS. Conclusion UPLC-Q-TOF-MS/MS combined with molecular network technology
can systematically, efficiently and comprehensively identify the chemical constituents of C. chekiangoleosa flower, including
flavonoids, phenols and triterpenes, C. chekiangoleosa flower has obvious anti-inflammatory activities and is worth further
development and utilization.
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Main chromatographic peak numbers correspond to compound numbers in table 1.
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Fig.1 Total ion flow mass spectrometry of C. chekiangoleosa flower in positive ion mode
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Table 1 Chemical constituents of C. chekiangoleosa flower identified by UPLC-Q-TOF-MS/MS combined with GNPS

molecular network

P 5
B9 wmn WAKR ‘@ﬁf% bt (1’%@) BEA O BERRMD A%
1 2.90 [M+H]Jr 309.1658  fructoselysine =32 C12H2aN207 291,153 8, 273.1446, A

225.133 2, 128.070 4
2 302 [M+Nal* 380.1180  2-(9-ethyl-6-oxohydropurin-8-ylthio)-N-(3- 60  CrHwNsOS 2539164, 146.0821 B
ethylphenyl)acetamide
3 302 [M+H] 1751192 L(+)-RER -08 CsH14N4O2 158.091 0, 130.097 3, C
116.070 4
4 336 [M+AH—H0]" 3251134  D-(+)-4F4 ¥k 03 C1oH201 145,049 4, 127.039 2, A
85.030 4
5 340 [M+H] 2661234 D-1-[(3-carboxypropyl)amino]-1- =22 CuHiNO7 2481222, 212.0923, A
deoxyfructose 164.0712
6 344 [M+NHg 3601500  D-(+)-g ik 27 CuHzOu 163.0605, 127.0390, A
85.028 7
7 362 [M+H] 3431235 4-O-p-galactopyranosyl-D-mannopyranose =29  CiHz0n 307.121 4, 163.059 9, A
127.038 8
8 369 [M+H] 1930707  ZTR -1.0 CrH1206 175.060 9, 111.0449 D
9 387 [MH+H-H0]" 250.1284  L-BERFERR -38  CuHaN:0s 2131228, 195.1132, o
84.080 8
10 391 [M+H] 130.0860  L-MRhE-2-H & -6.1 CsHuNO2 112.0759, 84.080 7 D
1 393 [M+Na]* 6051794  FHEEY 09  CuHaOs 314.084 3, 296.0728 E
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£1 (&)
G5 wmn g TOOAT st B2 BERA TS A%
(mfz) (X109)
12 414 [MHHT 3350951  methoxyhaemoventosine 56  CiHuOs 317.082 6, 269.1133, F
207.0679, 189.0183
13 421 [M+Ng" 5271583  L-EER=ME 09 CuHxOws 437.126 3, 347.0950, A
185.0419
14 431 [M+H]* 229.1545  N,N,N-trimethyl-L-alanine-L-proling-betaine =30 CuHaN203 211.068 5, 183.0754, C
142.0859
15 45  [M+H]* 3051339 FE SRR -32  CuHuN:07 2871239, 227.1025, A
1910812, 149.0707
16 471 [MHH 50842 =MEGH -19  CeHuNiOs 180.960 1, 113.0325, B
96.012 2
17 481 [M+NHy" 5222031  WAZHE -05  CisHzOm 4180315, 325.1134, A
1450480, 127.0389
18 518  [M+H]* 305.0842 3 4-dihydroxy-0i-naphthoflavone 85  CiH1204 2310812, 171.0236, E
115036 3
19 524 [MFH]* 136.0619  fiRMENS -29  CsHsNs 119.0370, 92.024 6 B
20 532 [MHH] 146.0918  4-guanidinobutanoate 82  CsHuNsO: 128.0820, 104.0705, C
86.059 9
21 533 [MFH] 2681040 IR -22 CyHiNsOs  204.090 1, 162.0950, B
1360713
2 547 [M+H]* 1820810 HER -55  CgHuNOs 136.0776, 119.0492, o
91.0574
2% 550  [M+H]* 1240391 g -12  CsHsNO2 1060296, 96.0433, D
80.050 1
% 551 [M+H] 2331490 lle-Thr -47  CuHaN:0s  187.1435, 169.1322, C
1159597, 86.1023
2% 605  [MFH] 1321023 HER -15  CeHuNO: 86.096 6 o
% 610 [MFH] 2840988 S -24  CyHiNsOs  152.0563, 135.0300, B
1100347
27 621 [M+Nalt 3651055  E_f -13 CuHz0n 347.094 3, 3050639, A
203.052 8
2% 638 [M+ 2040710  N-CBHE-D-EH Ml -74  CsHisNOs 186.0712, 146.059 8, A
H—H,0]" 138.054 7, 96.063 1
29 640 [MEH] 2611440 lle-Glu -38  CuMaN:0s  197.1278, 148.9369, C
86.0955
30 687 [MFH] 1430338 ik -41  CsHsOs 1250230, 113.0283, D
97.0284
31 703 [MAH]* 179.0699  4-R%-3-FALNHRE -50  CioH0Os 151.0754, 125.060 5
2 124 [MHH 3841147 TRERHR -20  CuHuNsOs 2520731, 188.0570,
1620771
33 740 [MEH] 1801240 Gly-Leu 05 CaHisNaOs 1431176, 132.1024, C
86.096 0
3% 748 [MEH] 2201180 7R -22 CoHuNOs 202.1075, 1840958, D
1420858, 124.0754
35 760 [M+H]* 1100599  2-FHAH -63  CeHiNO 92.0484, 81.9372 E
% 761 [MHH] 1560771 L-HER -12 CsHoNs02 1100712, 93.0445 C
37 769 [MEH] 1801018  EHBEEXM -38  CuHuNO; 145.067 3, 117.0558, E

91.0555




- 4192 - F8 B 20255068 $£56% B12H  Chinese Traditional and Herbal Drugs 2025 June Vol. 56 No. 12
£1 &)
S5 wmin  EAR e HEMATR ﬁﬁ_ it FHER Fr miz ViES
(mfz) (x109)
38 177 [MHH 3030595  HETERR -26  CuHsOg 257.044 0, 229.0493 E
39 790 [MHH] 199.0612  THER -20  CoHyOs 155,069 7, 140.0467, E
125.022 8
40 8.13 [M%—H]+ 4741733 WM 038 CaoHasN707 3271200, 284.1138, D
259.116 8
4 824 [MHH 1711486  H&ETR =35  CiHgOs 153.0177, 125.0248 E
42 8.26 [M%—H]+ 2371232 Ala-Phe -29 C12H16N203 166.049 8, 120.0807, C
109.1010
43 828 [M+H] 3671502  1-B-D-glucopyranosyl-L-tryptophan -0.8 CirHz2N207 3321124, 229.096 8, A
188.0703, 146.0599
44 8.32 [M%—H]+ 2471292 Asp-Leu -0.8 C10H1sN20s 229.1903, 201.0747, C
166.090 2, 132.0428
45 834 [M+H] 3451438 Tyr-Tyr -34  CiHaoN20s  309.1135, 222.0822, C
136.075 3
46 840 [M+H] 413.1414  Ne-threonylcarbamoyladenosine -16 C15H20NsOg 281.098 8, 162.0410, B
136.0615
47 844 [MEH] 130.0390  JRFIR 62 CsHsNa0y 121,038 2, 1110443, D
95.050 2
48 846 [M+H] 4850931  [3,4,5-trihydroxy-6-(3,4,5-trihydroxy- =02 CooHaoOu4 467.082 5, 297.061 4, E
henzoyl)oxyoxan-2-ylJmethyl 3,4,5- 171.0281
trihydroxybenzoate
49 8.52 [M+H]Jr 166.0868  L-(-)-phenylalanine -13 CoH1NO2 148.076 4, 120.080 4, C
103.054 8
50 886 [M+H] 213.0745  C-veratroylglycol -84 CioH10s 125.0605, 110.0355 E
51 887 [M+H— 188.0705  ZLET =37 C12H14N20; 146.973 6, 118.0630, C
CHaNHZJ* 91.0525
52 888  [M+NHy" 502.1182  1,6-di-O-galloyl-B-D-glucose -19 CaoHa0014 316.103 6, 154.024 1 E
53 893  [M+H] 2050064  LAEER -49  CuHpN:0,  188.0703, 146.0609, C
118.065 3
54 8.93 [M+Na]+ 3951310  FAMH B =20 C17H2409 364.121 7, 232.069 8, E
185.041 2
55 898 [M+H]' 2951653 lle-Tyr -16  CusHuN:O:  182.0811, 136.0754, C
85.096 5
56 9.03 [M+H]+ 2811126 Asp-Phe -24 C13H16N20s 200.070 2, 175.086 3, C
120.080 6
57 908 [M+H]' 2311703 Leu-Val -25  CuHxN:03  185.1316, 153.0149, C
118.086 2, 86.096 2
58 9.15 [M+H]+ 2651541  Phe-Val -4.1 C14H20N203 219.097 5, 120.0809 C
50 918 [M+H] 1900495  RFM -47  CipH/NOs 1440374, 116.0420 D
60 930 [M+H] 4651027 R 15 CotH20012 303.0498, 277.032 1 H
61 9.34 [M+H]+ 263.1387  Phe-Pro -2.2 C14H18N203 217.056 0, 120.080 1, C
103.054 1
62 947 [M+H] 579.1504  FEHEHZE B 01  CapHxO12 42710954, 287.0482 E
63 968 [M+H] 2451862  lle-Leu -12  CuHaN:0;  217.0489, 199.0602, C
167.106 9, 86.096 1
64 9.80 [M+H]+ 177.0550  7-REA4-HERFDE -11 C10Hs03 131.001 1, 121.0291, |

107.0439
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G5 wnin  WEAR A i B hen BERE L A%
T(mh2) (X109)
65 985 [M+H] 12710390 A0 =R -39 CgHgO3 109.029 1, 81.0342 E
66 999 [M+H] 3022073 Leu-Gly-Leu 59  CuHzN:O:  189.1216, 1711125, C
1431170
67 1006 [M+NH4* 540.2464  p-D-glucopyranoside, [1,2,3 4-tetrahydro-7- 35 CasH3:011 3811413, 219.102 3, E
hydroxy-1-(4-hydroxy-3-methoxy-phenyl)- 201.090 2
3-(hydroxymethyl)-6-methoxy-2-
naphthalenylJmethyl
68 1007 [M+Na]* 469.1690  2-phenylethyl 2-O-B-D-glucopyranosyl-p-D- 08 CaoH30011 307.109 4, 153.0171 A
glucopyranoside
69 1012 [M+H]' 5011601  6-methoxy-7-[3,45-trihydroxy-6-[(3,4,5- -14  CoHxOr 415.0304, 249.0362, I
trihydroxy-6-methyloxan-2-yl)oxymethyl] 193.050 3
oxan-2-yl]oxychromen-2-one
70 1015  [M+Nal* 3511048  4-acetyl-3-hydroxy-5-methylphenyl-p-D- =22 C15Ha00s 189.016 9, 101.0012 E
glucopyranoside
71 1023 [MHH] 712237 IAR-3-0-p-L-RAME-(1-3)p-L-HE 06 CauHuOw 505.163 4, 4491077, H
BHE-(1-6)-p-D-LFL BT 287.0555
721029 [MHH] 7132114 i E-3-0-p- L AR (1-4)0-REH 06 CasHuOz 611.157 7, 465.1018, H
H-1-0-p- AU 303.054 9
73 1030 [M+H]* 289.0714  2,4,6-trihydroxy-2-[(4-hydroxyphenyl) 06 C15H1206 243.065 5, 149.0203 E
methyl]-3(2H)-benzofuranone
741031 [MHH] 180.1019  N-ZBEEEERK =33 CioHuNO: 121.0519, 103.0542, E
91.054 1
75 1039 [MHH]' 351025  FEHA -11 CieHigOo 193.0135, 175.003 4 H
76 1041 [MHH] 6411713 2-(34-dihydroxyphenyl)-3-[(6-O-p-D- 0.7 CuHxOp 479.1026, 317.0711 H
glucopyranasyl-B-D-glucopyranosyl)oxy]-5-
hydroxy-7-methoxy-4H-1-henzopyran-4-one
77 1044 [MHH] 4491082 R EZE-4-O-Fi % f 04  CyuHxOu  287.0555, 179.0229 H
78 1053 [M+H] 6111605 T -11  CoHxOs 465.102 4, 303.050 1 H
79 1063 [MHH] 289.0705  XER =24 CisHuOs 179.033 2, 151.0401 H
80 1064 [MHH] 479.1188  RRER-3O-FAMEH -21  CpHx01p 3170701, 302.0443 H
81 1070 [M+H]' 1941173 FARER OB -41  CwHuNO;  166.0882, 120.0804, C
103.054 6
82 1073 [M+Na 779.2001 il ZE-3-0--D-H A - (1-3)-0-L- -14  CsHuOx 617.1114, 471.053 4 H
A REIE-(1-6)-p-D-H BT B
8 1074 [M+Nal* 647.1586 kAl -12 CxHxOss 501.1006, 339.0112 H
84 1076 [M+H] 6251765  BEIEE-3EHET -18  CapHxO1s 479.1180, 317.0654, H
302.046 3
85 1084 [M+H]' 3050657  fEiENAR -13  CisHuOr 250059 8, 231.065 5, H
151,036 9
86 1085 [M+H]' 1300498 5-oxo-proline -46  CsHiNOs 103.0536, 84.0806 C
87 1095 [M+H] 305.0657  fLiEE -13  CisHuOr 1510412 H
88 1099 [M+H] 4790818 REEX-3-O-HE T -12  CpHu01p  317.0639, 302.0413 H
89 1116 [M+H]' 4951151 FiBHH 08 CoHxzO 333.0608, 318.0015 H
90 1125 [MHH] 465.1029  HHEE -17  CxuHaO1z 3030156, 149.0205 H
91 1147 [MHH] 490725  KmiH -21  CypHuOss 287.0203 E
92 1150 [M+H]' 2951282  Phe-Glu -40  CuHiN:Os  267.0338, 149.0213, C

120.081 2



https://www.biopurify.cn/product/219987.html

= 4194 - F8 B 20255068 $£56% B12H  Chinese Traditional and Herbal Drugs 2025 June Vol. 56 No. 12
F1 (&)
49 wmn  mark AT e WE BERE S A%
() (x109)
93 1161 [M+H]* 4511237 TIEH 06 CaHxOu 2800721, 163.0392, H
153018 6
9 1169 [M+H]' 5431830 (2,4-dimethoxyphenyl)(2-{4-[4-(4-fluoro- 58 CoHaFNeO:S  343.1518, 325.0764, G
phenyl)(1,3-thiazol-2-yl)]piperazinyl} 309.095 1
quinazolin-4-yl)amine
95 171 [M+Na) 3551726 (3R.4S,55,6R)-2-(6-hydroxy-2,6-dimethyl- -19  CisHaOr 355.1727, 266.996 4, A
octa-2,7-dienoxy)-6-(hydroxymethyl)oxane- 193.0497, 1751143
3,4,5-riol
9% 1172 [M+H] 4430965  FILFHEBEETIE -29  CypHiOw 291.086 1, 139.039 1 E
97 1184 [M+H- 3271586 2,3-his[(4-hydroxy-3-methoxy-phenyl) =30 CaoH2606 295.130 1, 263.1056, E
2H,0T* methyl]butane-1,4-diol 163.0755, 137.0591
98 1185 [M+H]* 4350924 RET 06  CoHisOnr  303.0498, 1530186 H
99 1193 [M+H]* 200.0442 AR R -38  CuHsOs 1910345, 163.0391 I
100 1203 [M+H] 595.1625  [6-[2-(3,4-dihydroxyphenyl)-8-hydroxy-4- -6.8  CaHa013 449,071 8, 287.0152 H
oxochromen-7-ylJoxy-3,4,5-trihydroxy-
oxan-2-ylmethyl(E)-3-(4-hydroxyphenyl)
prop-2-enoate
101 1208 [M+H] 4331130 FrC-T-HATRE -11  CuHxnOp 2700246 H
102 1211 [M+H]* 1990906  HEFMLH =30  CoHOs 127.0399, 91.0402 E
103 1212 [M+H] 4351286 MhER-T-OHE R -11  CuH20n  273.0387, 1539742 H
104 1220 [M+H] 49810019 AjZF 3-O-RikifH 80  CaHauClOuw 3010412 H
105 1229 [M+H-HQ0]" 1650783 L-MER -42  CoHuNO; 1470655, 123.1180, c
95.010 5
106 1230 [M+H] 2080966  N-CEEE-L-KEAER -38  CuHuNOs  166.0498, 120.0437, G
103.050 5
107 1230 [MHH-H0]" 2451282 L-KFER -12  CyHuNO: 2171365, 1721123, C
1540712
108 1235 [M+H] 4190970 (hiZEH-3-0-0-L-FT R -19  CaHiOw 383.069 6, 287.0553
109 1248 [M+H] 287054  WIAE -24  CisHio0s 213.0545, 153.0176
110 1255 [M+H] 359.1492 B ER -08  CaHxOs 3231273, 2631061,
137.059 4
11 1259 [M+H] 291.0864  (2R,3R)-2-(3,4-dihydroxyphenyl)-3,4- -17  Ci5HuOs 147.044 2 H
dihydro-2H-chromene-3,5,7-triol
112 1266 [M+H] 250012 L& -25  CisHuOs 169.050 1, 127.039 6 E
13 1317 [M+H 317.0654  3HEMEE 22 CiHuOr 302.0423, 228.0416 H
114 1319 [M+H] 430871  REE -40  CipHNgO  216.0745, 198.066 4, G
172.086 4, 130.0645
115 1320 [M+H] 211217 {(1R.2R)-2-[(22)-5-hydroxy-2-penten-1-yI]- 26 CioHigO4 209.116 7, 181.1228, D
3-oxocyclopentyl} acetic acid 149.095 7
116 1323 [M+H] 2110962  3-methyl-1-(2,4,6-trihydroxyphenyl) butan- =37  CuHu0s 183.065 4, 155.0339, E
1-ong 127.039 4
17 1326 [M+H] 3030504  HEE -23  CisHioOr 195,028 2, 149.0232 H
118 1340 [M+H—H0]" 309.0969  B-D-glucopyranose, 1-[(2E)-3-(2- -16  CisHigOs 147.048 2, 119.0135 E

hydroxyphenyl)-2-propenoate]
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119 1345 [M4H] 3811804 (2)-3-(4-hydroxyphenyl)-N-[4-[[(E)-3-(4- -26 CoHauNoOs 2351439, 147.0442 E
hydroxyphenyl)prop-2-enoylJamino]butyl]
prop-2-enamide
120 1360 [M+H]* 250754 jRiE -3.1 CeH1205 2671932, 239.1081, F
133.009 8
121 1364 [M+H] 30754 Mk -32 CisH120s 153,055 2 H
124 1418 [M+HT 2611605  Phe-Leu 0.7 CisHaNo0;  188.1426, 120.0805, C
86.096 5
125 1426 [M+H] 1981276 M -35 CuHsN 1811007, 129.064 4, G
91.054 4
126 1437 [M+H]' 191.0699  7-hydroxy-3,5-dimethylisochromen-1-one -4.7 CuH100s 176.047 4, 107.084 6 E
127 1439 [M+H]* AL123  FHK 4.6 CizHis0s 1931211, 147.1162, D
1331012, 105.069 7
128 1551 [M+H-H0]" 4871666 H¥=H 6.7 C1sH3015 341.2470, 163.0597, A
1270385, 85.0282
129 1556 [M+H-H0]" 2471326 i -16 CsHz004 2291225, 201.1281, D
187.1135
130 1597 [M+H]' 4713472 RHERR -0.4 CaoHz604 453.336 5, 4253456, J
263.1645
131 1605 [M+H] 4413724 22-hydoxy-2-hopen-1-one =20 CaoHeg02 405.3496, 2351793, J
1771159
132 1623 [M+H-H 0" 4213464  AMfisRE -1.4 CaoHz02 403.329°8, 189.164 6, ]
213.1645
133 1656 [M+H]* 3010709  FHAZR -33 C16H1205 286.048 1, 258.0531 H
134 1669 [M+H] 3332633 3-fEAVUIEER LB -9.2 C22H3:02 279.2321, 149.1320, K
1091012
135 1687 [M+H—H0]" 4393467  fEEB =20 CaoHas0s 2491902, 207.1796 J
136 1689 [M+H] 289.2369  9,10- Bt kiR -31 CisH3204 253.2159, 161.1319, K
1211011, 95.0853
137 1697 [MH+H-H0]" 1351167 FHHE 5.1 CuHis0 107.084 8, 91.0538 J
138 1717 [MHH]Y 256.2631  fRABEH -35 CisHaNO 212.1035, 167.0747, K
1310839
139 1722 [M+H]' 3001410  HEE 19 CisHyNO2 2561264, 212.1249 K
140 1730 [MHH] 216.1012  3-phenyl-2-pyrrolylpropanoic acid -41 C3H1sNO2 170.0912, 131.0476, D
107.048 9
141 1738 [M+H—H 0" 4553467 I TRHEE: 19 CaoHag04 419.3312, 249.150 302 J
142 1742 [MHH] 2791570 AA-HER T -9.3 C1gH2204 149,061 1 E
143 1745 [M+H] 011212 FER= LK -35 Ci2HaoOr 2132401, 157.049 9, D
115038 8
144 1750 [M+H] 4233620  HAFE -16 CaoH40 405.352 3, 209.189 6, J
177.164 2
145 1796 [M+H] 2110605  =RERE -0.3 CisH100s 2430832, 215.0838, H
169.0652, 153.0155
146 1851 [M+H—H0]" 2311387  6-hydroxy-5a-methyl-3,9-bis (methylene) 08 C1sHa03 185.1316, 157.099 6, J
decahydronaphtho[1,2-B]furan-2(3H)-one 131.084 2, 105.068 0
147 1865 [M+H—H0]" 359.2939  FifEf& -3.0 CasHao03 2772195, 247.2049, L

199.150 2, 147.1160
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148 1878 [M+H]' 1921380 U -41  CpHuNO 119.0495, 91.0545 G
149 1906 [M+H] 07.1541  BEFEHEAE -13  CyHx0s 247.1325, 201.1268, J
150.1158, 1430851
150 1932 [M+H]* 489.3442  HER 6.1 CaHagOs 451.3196, 2171963, J
194,089 1
151 1975 [M+H] 2331536  AFRNE =25 CisHaO2 187.146 1, 145.1026, J
105.069 4
152 1982 [M+H—H0]" 3112218  (10E,15E)-9,12,13-trihydroxy-octadeca- -12  CigHzOs 293.2087, 275.189 9, K
10,15-dienoic acid 247.163 2
153 2093 [M+H]* 2952264 9-0x0-10E,12Z-Thifh % -30  CisHuOs 277.2156, 179.144 6, K
1211011, 1351170
154 2115 [MHH]' 52121 EEBRER -13  CyHsN:Os 3410175, 224.1073, G
194117 4, 105.0338
155 2143 [M+H]* 2351690  vachanic acid -34  CisHaO: 1911796, 151.1488, E
85.059 7
156 2169 [M+H]* 2882531  HEIETZEIER: -27  CiHuNOs 2271996, 106.0895 K
157 2197 [MH+H-H0]" 277.2162  13S-83£-9711E 157-+ A\ =Ji ke =21 CisHxOs 1211010, 93.069 6 K
158 2198 [M+H] 3532687 KRR H s -14  CuHsOs 335.256 0, 2612203, K
1491321
159 2263 [M+H—H.0]" 237.1854  5-hydroxyculmorin 04 CisHoOs 2011617, 159.1186, J
109.1010
160 2308 [M+H]' 507.2276  asperphenamate -2.1 Ca2HaoN204 2381216, 224.1053, G
105.0330
161 2320 [M+H—HO]" 1450643  *fHAERK:R: -68  CuHuO2 115.0538, 103.0511, D
91.054 0
162 2368 [M+H-H0]" 2632369 Wik -18  CisHzO: 245.223 4, 207.067 3, K
109.100 6
163 2394 [M+H]' 3052475 WARVUNGER 2B -19  CaHzO: 250.204 1, 199.144 3, K
1491313, 121.1009
164 2415 [M+H] 3312840 Lt NBEALEH S =24 CgHssOq 257.243 2, 239.2295, K
123.1150, 95.0851
165 2440 [M+H] 307.2633  THKIRZE -13  CaHuO: 261.2205, 173.1332, K
95.085 2
166 2455 [M+H]' 51737 TR LB =32 CisHuOs 2171421, 153.0910, K
125095 8

A-BEZ: B C-EBEMRSE: D-AHIRY: E-Mm2: FIRZ: GAEWZS: H-BERH: RS JaE2s KR -6k,

A-sugar; B-nucleoside; C-amino acid; D-organic acid; E-phenol; F-quinone; G-alkaloid; H-flavonoid; I-coumarin; J-terpene; K-fatty acid; L-steroid.

3.2 HNIAWLFREHRTRMEL SRR

321 BEEAZE BEEESRAE PR W LA
FEIEMERRSY, B H SR S R AR
fr AR BEAT LUK, TR R R 2R A B W 53 T I 45 i
(B 3), FFkriz] 3 fhAFREEE TEEE, 50N
Wit & R RERFIERE A m/z 303.050 1)+ L 25/ (it
TERFIERE A m/z287.0555) F1 B 3k A= 523 H AL

(I 2 OBTRERFAERE - m/z317.065 4) . B AL,
EEWTL L AR K 2 D i T 0 e,
TERURINAA R S B PR RSy, B LA
B (Gle). RZEHE (Rha). Jrghl (Api) %, El4
2 162, 146. 132, 308 (Glc+Rha). 294 (Glc+
ApD) EWAEF, AEREEERT G, d3Efk 4 RDA
Z#, PR miz 153.018 0 Al m/z 150.063 1 214


https://china.guidechem.com/208931/
http://www.baidu.com/link?url=FAUYM--Zz3gdJ1hBhunNKQGK0Z9rytNRo2GdEHWO7O3-86gh9hEqaTFkVuoVWU0MvB9aKISMW7FjuLlySpC__a
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Fig. 4 Mass spectroscopic cleavage process of flavonoid compound rutin (F7)

W, 256 SCHRIEATEAR A0, HEWT F1 iR iEie i .
Iy PR B TS I8N m/z 625.1765 5
479.118 8 LAY (F12 MIF9), & AHX /1 it
&= 146, HAMIFEITE R BT 317, M5l B rh 42
TR ER, EEFHT, LAY F12 RffiE
12N mlz 625.176 5—>m/z 479.118 0—m/z 317.065 4—

m/z 302.046 3. F9 ZfRIEATN m/z 479.118 8—m/z
317.070 1—m/z302.044 3, LE4 F9 21LE4) F12
B7E 1A REZERERI =Y, 456 SCRIEATE 70 7
HEWT AL &40°8 F12 F1 F9 2N tamarixetin 3-rutinoside?]
F1 isorhamnetin 3-galactoside?, DLt HIEE %5 8
(R AE IR A A 28 A, WK 2.

F2 LA DEREU S RE —RERERRE
Table 2 Flavonoids from C. chekiangoleosa flower and their MS/MS data

o BREE wmn AEA 00 gy BT g 27
(m/z) (X109 Rk
FI ety 930  CaHxOn 4651027 4651033 -21  303.049 8 [M+H—Glc]* HE 19
F2 ZEB-3-0p-L-MARF 1023  CaHwoOw 7412216 7412242 -06  595.163 4 [M+H—Rha]*, 449.107 #Wo2
H-(153)-p-L- R 2 H [M++H—2Rha]*, 287.055 5 [M+
He-(1-6)p-D-LAHE H—2Rha—Glc]*
#
F3  WRE-3-O-p-LAME- 1029 CxHeOx 7732114 7732140 06 6111577 [M+H—Gal]*, 465.1018  #E 18
(1-4)-0- R E-T- [M-+H—Gal—Rha]*, 303.054 9
O-p-LAL M H [M+H—Gal—Rha—Glc]*
F4  2-(34dihydroxyphenyl)- 1037  CamHzOy 6631536 6631537 04  501.0932 [M+Na-Glc]",339.0151  #EilE 21
3-[(2-O-p-D-gluco- [M+Na—2Glc]*
pyranosyl-B-D-gluco-
pyranosyl) oxy]-5-
hydroxy-7-methoxy-
4H-1-benzopyran-4-
one
F5  34-diglucoside- 1041 CxHpOy 6411714 6411718  -07  479.1026 [M+H—GIc]*,317.0651 @il 21
isorhamnetin [M+H—2GlIc]*
F6  AREHR-A4-OHEME 1044 CaHaOu 449059  449.1084 04  287.0549[M+H—Glc]*, 179.0301  #E 22
[M-+H—Glc—CeHsO]*
T AT 1053 CyHxOi 6111605 6111612 -11 4651024 [M+H—Rha]*, 3030501 MK 23

[M+H—Rha—GIcJ*




FEH 2025567 £56% B 128 Chinese Traditional and Herbal Drugs 2025 June Vol. 56 No. 12 * 4199 -

£2 (&)
. . ) R THET . T 2 , 5%
I by tmin - T Higf FHERE A miz N .
(m/z) (X109) Sk
F8 S E 10.63  CisH12086 289.0714  289.0712 -24 179033 2 [M+H—CeHs02]", 151,040 1 4% 24
[M+H—C7Hs03]* i

FO  BRZH-30-FAWH 1064 CpHpOwn 4791188 4791190  -21 317070 1[M+H—GIc],302.0443 M8 21
[M+H—Glc—CHs]*
FI0  hZF-3-0-0-D-Hi% M 1073  CsHwOx 7792001 7792077  -14  617.111 4 [M+Na—Glc]*, 471.053 4 #fd 18

H(1-3 o L- A [M+Na—Glc—Rha]*
(1-6)-p-D-Fi &
FI1 KA 1074 CxHxOi  647.1586  647.1588  -1.2  501.100 6 [M+Na—Rha]", 339.011 2 ¥l 25

[M+Na—Rha—Glc]*

FI2  BMIER-3-EFME 1076 CsHnOws 6251765 6251769  —0.6  479.1180[M+H—Rha]*,317.0654  #EiE 20
[M+H—Rha—GIc]*, 302.046 3
[M+H—Rha—Glc—CHa]*

FI3  fLHEmE 1095 CssHiO7  305.0659 3050661  -1.3  151.0412 [M+H—CiHgOd]* “EE0
il
Fl4  Jiksir 1116 CoHeO1s 4951141 4951139 08 3330249 [M+H—Glc]",317.0651 [M+ #EiE: 20
H—Glc—CHs]*
FI5 it E 1125 CaHxOn 4651029 4651033  -17 3030156 [M+H—GIc], 149.0205 M+ #fi 2
H—Glc—CrHsOul*
F16  HR¥H 1147  CuHxOu 4491055 4491084 64  287.020 3 [M+H—Glc]* HE 25
FI7 15t 1161  CaHeOu 4511238 4511240  -22  289.0721[M+H—Glc]* 1
FI8 WET 1185 CauHiOu 4350925 4350927 06  303.049 8 [M-+H—Ara]* A 23
F19  [6-[2-(34-dihydroxy- 1203 CaHO1z 5951455 5951452  —6.8  449.071 8 [M+H—CuHwOJ", 287.015 2 il 26
phenyl)-8-hydroxy-4- [M+H—CioH100—Glc]*
oxochromen-7-yl]oxy-
3,4,5-trihydroxyoxan-
2-yllmethyl ~ (E)-3-(4-
hydroxyphenyl)prop-2-
enoate
F20 A LT A 1208 CuHxOw 4331137 4331135  -11  271.024 6 [M+H—Glc]* H 25
F2l R &-7-O-A&REYT 1212 CaHzOw 4351288 4351291  -11  273.0387[M+H—GIc], 1539742  —&#% 21
[M+H—Glc—CsHsO]* L
F22 MK 3-O-WEWH 1220 CpHzOu 4631238 4631240 80  301.0412 [M-+H—GClc]* g 23
F23 I Z&B-3-0-0-L-Ffiff 1235 CoHisOw  419.0976 4190978  -1.9  287.0553 [M+H—Ara]* H 25
i
F4  ILIZ&R 1248  CisHwOs  287.0554  287.0556  —24  179.034 2 [M+H—CsHaOg]", 151040 2 35 23
[M+H—CsHs0.—COJ*
F5  3-HEMER 1317 CiHwO7; 3170659 3170661  -2.2  302.0423 [M+H—CHs]* H 27
F26 K& 1326 CuisHiOr 3030504 3030505  -24 195028 2 [M+H—CeHiOf]*, 149.023 2 #:fiil 23
[M+H—C7HsO04]*
F71 MR E 1364 CisHpOs 2730759 2730763  -32  153.0182 2 [M+H—CsHiOo* ZEH 5
il
F28  FMAE 1656 CusHiOs 3010709 3010712  -33  286.048 1 [M+H—CHsJ*, 258.053 1 #:ffl 28

[M+H—CHs—COJ*
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322 MRtbammEE MmEEmmFER
AR I 2 AR, G W S etk &
PR, HmE RS T COo. H.0 %
LB TR (Ab&W P5) N, b H st
&, BA m/z 171.148 6 [M+HHES T 55 1%, 7=
BB mlz 153.017 7 [M+H—H,0]*, 125.024 8
[M+H—H0—CO]", #ElA%KE TR, HiEds
o HE L LU IR . ALE W P4, B m/z 199.0612
IM+H]" 7> FE T, PAENER m/iz 155.069 7
[M+H—COOJ* M m/z 140.047 6 [M+H—COO —

CHs]", LUXESCHREAR 2042, HEMNA G T &R

WEY P17, #E5 B 1 m/z 199.090 6, ¥
FrE 1 m/z 127.039 9 [M+H—COOCH,CH,]* il
91.040 2 [M+H—COOCH,CH,—2H,01", £ ttxf 3¢
BRELHE 43 BT US), HENAL AN B TR . (e
Y P3, WS T B T8 m/z303.059 5 [M+H]", WA
BT m/z257.044 0 [M+H—H,0—CO]J*, m/z 229.049

3[M+H—H,0—2CO]", Lbx SClREE /- #2s), HEw
WAEYINGAER . (Bt B IRAE, fEAT 7T

LZRAET IR W) 24 4>, W3R 3,

®3 ANMIALREPEBRUC AR R ZREGEHE
Table 3 Phenols from C. chekiangoleosa flower and their MS/MS data

48 B wmin  AFR TOIRT gy R FHER: i 2%
(m/z) (X10%) Rk
PL  ETR 369 CHwOs 1030714  193.0712 10 175.060 9 [M+H—H:0]*, 111.044 9 29
[M+H—3H,0—COJ*
P2 4PREE-3-HEEHRE 703 CypHwOs 1790699  179.0708 50 1510754 [M-+H—COJ*, 1250605 30
[M+H—CO—CaHy]*
P R 777 CuHeOs 3030155  303.0141 46 257044 0 [M+H—H0—COJ", 2290493 25
[M+H—H.0—2C0]*
I 790 CoHwOs  199.0612  199.060 6 20 155069 7 [M+H—COOJ, 1400476 [M+ 25
H—C00—CHjs]*, 125.022 8
[M+H—C00—2CHs]*
PP BETER 824 CiHeOs 1710306 171.0293 7.6 153.017 7 [M-+H—H:0]", 125.024 8 23
[M+H—H.0—CO]*
P6  C-veratroylglycol 886 CuwHuOs 2130749  213.0763 -65 125,060 5 [M+H—COCHOHCHOH]* 31
P7  1,6-di-O-galloyl-p-D- 888 CxHwOw 5021186  502.1197 -22 316103 6 [M-+NH:—CrHeQg[", 1540241 32
glucose [M-+NHs—C7Hs0s—Glc]*
P8 RIRR 918 CwHNOs 1900494  190.0504 -51 144037 4 [M+H—H,0—COJ", 1160420 18
[M+H—H.0—2C0J*

PO EEEE B2 947 CxHxO 5791502  579.1503 -0.1  427.095 4 [M+H—CsHgOs]", 287.048 2 33
[M+H—CisH1606]*

PIO AR =F 985  CeHeOs 127.0392  127.0395 -24  109.029 1 [M+H—H.0]", 810342 [M+ 25
H—H.0—CQJ*

P11 p-D-glucopyranoside, 1006 CopHauOu  540.2447 5402445 -37 381141 3 [M-+NH:—CeH:Oe]*, 2190023 34
[1,2,34-tetrahydro-7- [M-+NH4-CeHs04—Glc]*, 201.090 2
hydroxy-1-(4-hydroxy-3- [M+NHs—CsHs04—Glc—Hz0]*
methoxyphenyl)-3-

(hydroxymethy!l)-6-
methoxy-2-
naphthalenyl]methyl
P12 2-phenylethyl  2-O-p-D- 1007 CaxHxOn  469.1692  469.1686 0.8 307109 4 [M+Na—Glc]* 35

glucopyranosyl-p-D-
glucopyranoside
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% B win 4R *’iﬁf it (Lﬁfﬁ) FHEREH i;i

P13 acetophenone2 4-dihydroxy-  10.15 CisH20s 3511050  351.1056 =17 189.016 9 [M+Na—Glc]*, 148.949 6 36
6-methyl, 4-glucoside [M+Na-Glc—C2H0]*, 101.001 2

[M+Na—Glc—CzH20—CH202]*

P14 2,4 6-trihydroxy-2-[(4- 10.30 CisH1206 289.0715  289.0712 0.6 243.0655 [M+H—H.0—COJ", 34
hydroxyphenyl) methyl]- 149.020 3 [M+H—CeH404]*
3(2H)-benzofuranone

P15 FEHA 10.39 CiHis0s 3551026  355.1029 -1.1  193.0135 [M-+H—Glc]*, 175.003 4 37
[M+H—Glc—H:0]*

P16 MR 11.93 C10Hs0s 209.0449  209.0450 05 191.0345[M+H—H.0]*, 163.039 1 28
[M+H—H.0—COJ*

PI7T  BETFRLM 12.11 CoH100s 199.0596  199.060 6 -50 127.039 9 [M + H — COOCH:.CH]", 18
91.040 2 [M+H—COOCH.CH,—2H:0]*

PI8  MRER 1266 CusHuOs 2750914  275.0919 -25  169.050 1 [M+H—CHsQJ*, 127.039 6 19
[M-+H=CsHs0—CoH:0]*

P19 3-methyl-1-(2,4,6- 13.23 CuH10s 2110968  211.0970 09 183.0654 [M+H—CzH4", 1550339 [M+ 38
trihydroxyphenyl)-1- H—CaHg]*, 127.039 4 [M+H—CiHs—
butanone coy

P20 p-D-glucopyranose,l-[(2E)-  13.40 CisHi80s  309.0974  309.079 4 0 147048 2 [M+H—H.0—GClc]*, 1190135 28
3-(4-hydroxyphenyl)-2- [M+H—H.0—Glc—COJ*
propenoate]

P2l R 15.56 CisH2004 2471336 247.1334 0.8 2291226 [M+H—2HQ]", 2011281 [M+ 25
H—2H,0—COQ]*, 173.133 4 [M+H—
2H,0—2C0]*, 119.086 5 [M+H—
2H20—CgHgO2]*

P22 ALE_HWER T 17.42 Ci6H2204 279.1570  279.1596 21  149.061 1 [M+H—CsHuOo]* 20

P23 vachanic acid 2143 CisH202 2351701 2351698 13 191179 6 [M+H—COO—]*, 151.1488 39
[M+H—CO0—CsHd*, 85.059 7 [M+
H—COO—C3Hs-CsHs]*

P24 XPHEHER 23.20 CoHwO, 1450646  145.0653 -48  101.016 2 [M+H—H0—COO]* 25

323 =R EMEE  BREIAEG RS W& T4: A8 FIFER R, T ET

Yok, w%EE 7 A=A (R 4. Hpg
FEFFHARLEA 4 4, RRRE Y 3 4. LSRR e A
AV IR ARER (TS) N, ALz

TS MIHES T B 10§ m/z 455.346 7 [M+H—H.0]",

SFHAEE C12 W, HAROHmEN, HKRE
RDA #f#, A m/z 249.150 3 [M+H—H,0—
C14H20T 1 m/z 207.167 3 [M+H—H,0—C6H20]*
IR B T I, T R AR BRI . K55 R
EREE R A4, BT m/z 191.139 6 [M+H—H,0—
C1sH2nO—CH202], m/z 189.156 8 M+H—H,O—
C16HnO—H, O] FIHE 21 H B, BOX SCER & 45
P IR I TRIRER, BRI AR WK 5.

& m/z 439.346 7 [M+H—H,0]", C ¥kt RDA %
filt, WERE T mliz 249.190 2 [M+H— H,0 —
CisHa]"s m/z207.179 6 M+H—H20—C;6H240:]",
EEXS SCHREHE 73 B8, 255 AR R
33 MRTEMLER

K CCK-8 2. Griess j2:4il ELISA jZ:404414)
ST AL L R AES2 YD RAW264.7 40 71
FIsEI LK. NO Il IL-6 B =R, 45 k],
ik, FFREWRE (100 50 pg/mL) KL 2R AE SR B
(SCH-10~ SCH-50) XF4Hfc & & (K 6-A).
LPS (1pg/mL) S, EWRANAR™ A4 K AR 4 K
T, RERE T NO M IL-6 MRE, Wit il
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Table 4 Triterpenes from C. chekiangoleosa flower and their MS/MS data
% BREE wnn TR AT gy HERSH o5
(mfz) (X109) Sk
TL  RHERER 1597  CaHeOs 4713382 4713474 1.7 453.336 5 [M+H—H,0]", 425.345 6 [M+H—H.0— 40
CO, 263.164 5 [M-+H—C14H240]*, 235.169 5 [M+
H—Ci4H20—COJ*
T2 22-hydoxy-2- 1605 CwHweO: 4413729 4413733 -20 405349 6 [M+H—2H,0]", 235179 3 [M+H— 41
hopen-1-one CuH2:0], 177.115 9 [M+H— CuH220— C3Hs0]*,
205.186 2 [M+H—CisH0]*
T3 OftEE 1623 CaHiO2 4213460 4213470 -14  403.329 8 [M+H—2H:0]", 189.164 6 [M+H— 42
H20—CisH240]*, 213.164 5 [M + H — H.0—
CuH240]", 145102 1 [M + H — H20—CuH20—
CsHg]*
T4 AR 16.87  CawHeOs  439.3569  439.3576 =20 249.190 2 [M+H—H0—CuHad]*, 207.179 6 [M+ 28
H—H20—C1sH2402]*
T5  JRITHRER 1738 CaxHsOs 4553537 4553525 26 419.3312 [M+H—H:0—2H;0]*, 249.150 3 [M+ 40
H — Cu4Ha02]", 207.167 3 [M + H — C1sHa4Oz]",
189.156 8 [M-+H—Ci4H240,—H:0]", 191.139 6
[M4H—C1sH2402—C2H202]*
T6  HiETH 1750  CaoHaO 4233617 4233627 -24 405352 3 [M+H—HO], 209.189 6 [M+H— 43
CieHz2]*, 177.164 2 [M+H—C17H260]*
T R 1932 CaHiOs 4893572 4893580 -16 453337 6 [M—H—2H:0], 219212 3 [M—H— 27

C14H220:]*, 195.175 1 [M—H— Ca7H2604]"

6-B~E), MIAMEEE.

4 g
A2 FEF UPLC-Q-TOF-MS/MS 454 GNPS

ST TR

m/z 189.156 8

&5

-H,0

m/z 207.167 3

miz 455346 7

\ RDAZE

m/z 249.150 3 m/z 191.139 6

ZHEH AT TRAEER (T5) KIBIERMETIE

Fig. 5 Mass spectroscopic cleavage process of triterpene compound sumaresinolic acid (T5)
FEAR B AL B )5 - A0 REANFIFEFE A LPS 53k
[ NO 1 IL-6 HIBEIL, FFGEAM KK R, HAMH]
NO H1IL-6 [#) ICso B 73 724 13.05+ 12.70 pg/mL (&

FTMEER, BIRRG P Ll e itk
SRy, RHE R REE R T R R R
ZUfRINAE, L% T ILZRAE T 166 RSy, £
FEmy25 31 >, BEEZE 30 A, =2k 7 AL A
EY. PRAMIMLIE 25 SRR B, WiV LA Ae st
EIRYENR SV ITE M) e ad e PARANIIP A ivn i
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20
o #ith 1004
= 154 wx ¥ s
° kK é -1
A g 5 1C5p=13.05 pg'mL
< 10 =
1004 . = & 50
o :'& seskosk O
ES o 57 s Z
R Z . .
1‘,\"5[ 50 0- 0 T T T 1
= SHEE MR 25 5 10 25 50 0 0.5 1.0 15 2.0
S8 tZEAESE ) (ng ML) IgC
D E
0 A S0 s 10004
i SCH-10 SCH-50 T Hit
2 8001 <1
5 600- ok 4:1 IC5=12.70 pg-mL™!
¥ 4004 £ 50
i) @
= 5004 N =
\ID EX S
= 0 - 0 T T T 1
XHE BB 255 10 25 50 0 05 llé% L5 20

U ZRAEHE I (ng ML)

A-WHTZLIL ZRACHR N RAW264.7 Al AE 19520 B-XT NO B rHMsIVE R :  C-Hii NO B ICso;  D-X IL-6 BEBUAMHI/EAH s E- )
il IL-6 BRI ICs00 SXFHRLALLES: ##P<<0.001: HEBILILLH: "P<0.05
A-The effect of C. chekiangoleosa flower extract on RAW264.7 cell viability; B-Inhibition of NO release; C-ICsq value for NO release inhibition; D-

Inhibition of IL-6 release; E-ICsg value for IL-6 release inhibition. *#P < 0.001 vs control group; “P < 0.05

“P<0.01 ""P<<0.001.

ok

P <0.01 P <0.001 vs model group.

El6 HNLLILZIEIREIINT RAW264.7 LARETE FIBISZNE LK NO F0 IL-6 BRAMHNFIRLER (X+s,n=3)
Fig. 6 Effects of C. chekiangoleosa flower extract on RAW264.7 cell viability and inhibitory rate of NO and IL-6 release
(Xts,n=3)
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