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Component Analysis of Fraxini Cortex Based on UPLC-Q-Exactive Orbitrap MS

YAN lJiajing'!, WANG Haichao', ZHANG Ling!, CAO Guiyun?, FU Chunsheng?*, TIAN Zhenhua*(1.School of
Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250300, China; 2.Shandong Hongjitang Pharmaceutical
Group Co., Ltd, Jinan 250100, China; 3.Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan
250014, China; 4.Experimental Center of Shandong University of Traditional Chinese Medicine, Jinan 250300, China)

ABSTRACT: OBJECTIVE To analyze the composition of Fraxini Cortex by using ultra performance liquid chromatography-
quadrupole electrostatic field orbitrap high-resolution mass spectrometry(UPLC-Q-Exactive Orbitrap MS). METHODS Halo
90A Cis(2.1 mmx100 mm, 2.7 um) as a chromatographic column, 0.05% formic acid aqueous solution(A)-0.05% formic acid
acetonitrile(B) was used as the mobile phase for gradient elution. The flow rate was 0.3 mL-min~!, the column temperature was
30 C, and the sample volume was 5 pL. The electrospray ionization(ESI) was used to collect data in positive and negative ion
modes with the scan range m/z of 80—1 200. Compared with the retention time of reference substance, mass spectrometry data,
and combing the accurate relative molecular mass, mass spectrometry fragmentation rule, mass spectrometry databases(PubChem,
ChemicalBook, etc.) and related literatures, the chemical components of Fraxini Cortex was identified quickly and accurately.
RESULTS A total of 72 chemical constituents were identified in this study, including 20 coumarins, 8§ iridoids, 10
phenylethanol glycosides, 17 flavonoids, 16 organic acids and 1 other species, in which 19 compounds in positive ion mode and
53 in negative. Thirty-six of them were identified from Fraxini Cortex for the first time. CONCLUSION This study establishes
a UPLC-Q-Exactive Orbitrap MS method for the isolation and identification of compounds in Fraxini Cortex, which can
comprehensively elucidate the chemical composition. This study will provide a reference for quality control and the material
basis of pharmacological effects of Fraxini Cortex.

KEYWORDS: Fraxini Cortex; UPLC-Q-Exactive Orbitrap MS; composition analysis; fragmentation pattern
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Tab.1 Compound analysis of Fraxini Cortex in positive and negative ion modes

E. 8B TR T ERNE 2

poy PREITE NS S EERHET feamms PR g
te/min - BT m/z m/z x107°
1 067 [M-H]" 195.0499 195.0502 CeHi20; 177.0394, 159.028 7, AR —1.628 HHLFR%
2 072 [M-H]” 191.0186 191.0189 CcHsO;  173.008 1, 147.028 5, 129.0187, 111.0072 FPiER" -1.243 HHLIRK
3 153 [M+H]" 355.1024 355.1007 CigHisOs 337.0538, 179.0710 6- 2 FE-7- AL —4.671 FEHRRE
R AR
4 187 [M+H]" 355.1024 355.1005 CcHisOo 324.0819, 193.047 1, 192.0394, 151.0389, A H#HTF -5.234 HEHEK
133.049 6
5 1.94 [M-H]" 373.1129 373.1153 CiH2O10 193.050 0, 179.055 6, 149.059 6, 119.033 4, J&F3EF" 3.430 PR kRS S
97.050 2
6 227 [M-H]" 315.1085 315.108 5 CisHyOs 153.054 4, 135.043 7, 123.043 6, 119.033 5, 4-[20(B-D-Nti# —0.129 Kz ek
109.027 8 A 2,
H]-4-F53E-2,5-
e
252 [M+H]" 127.0390 127.0393 CeHeOs  125.096 5, 109.028 9, 97.029 0, 69.070 7 5-¥3HI Kukfims 2.593 HHLIRZE
8 2.71 [M-H]" 403.123 5 403.124 3 C;7H,401; 357.023 3, 195.065 7, secologanoside —-0.706 HHLERA
7-methylester”
9 352 [M-HI" 299.1139 299.113 5 CisHy0, 143.033 7, 131.0333, 119.033 5, 113.0229, ZL5tKiF4 —0.422 ZR BT
101.0227, 89.022 8, 72.9913, 71.0122,
59.0123
10 383 [M-H] 339.0711 339.0722 Ci;sHc0o 177.0179, 133.0282, 105.032 8, F R 0.132 FH &K
89.038 0, 76.9255
11 491 [M-H]" 431.1548 431.1558 CioH011 299.113 6, 149.044 2, 119.033 6, 99.007 1, Osmanthuside H —0.197 K7 B
73.027 7, 59.0122
12 495 [M-H]" 221.008 1 221.008 5 Ci;0HsOs 177.0182, 149.023 2, 6,7- " H-3-FTH 2992 FHERE
118.099 0, 105.033 0, 89.037 8 ENivd
13 499 [M-H]" 353.0867 353.0876 CiHisO9 191.0552, 179.034 0, 173.044 5, 135.0430 ZEJHERA —0.581 LM
14 503 [M-H] 137.0244 137.0231 C;H¢O; 109.027 7 JE L2 A" -9.614 HHLFEK
15 525 [M+H]" 193.0495 193.0495 CioHsOs 133.028 7, 137.060 1, 4-F R —0.183 FjEF
16 540 [M-H]" 177.0182 177.0183 CoHsO4  149.023 1, 133.028 0, 105.033 0, 89.038 1 ZFjkZ K4 —5.830 HEEHK
17 585 [M+H]" 193.0495 193.049 8 C,HsOs 103.054 7, 147.044 3, TR8-TRRSE-4-HIE 1371 HEERK
FOR
18 6.41 [M+H]" 179.0703 179.070 4 CioH1005 161.059 9, 147.044 2 TR 0.722 HHLERZ
19 6.63 [M-H]" 369.0816 369.0827 CicHisO10 354.059 4, 207.029 2, 192.005 5, 163.002 0 % 74 —0.054 FHTHEK
20 7.03 [M-H] 383.0972 383.0994 Ci;Hy010 221.045 4, 161.023 2 fraxidin-8-O0-p-$:3k  2.689 FHH &K
HFOE
21 7.04 [M-H]" 403.1235 403.1239 Ci;H,0n 371.099 4,223.060 7, 179.055 1, 165.055 6, Wi b DhERTH" —1.698 HImHELiEDE
121.028 0
22 728 [M-H] 531.1344 531.1349 CpHyO15 369.086 5, 207.029 2, 192.005 6 Z W FERUHA R 1211 FHERK
23 740 [M-H] 583.2021 583.204 5 CyH3014 537.260 4, 89.022 6 L pURTE C 2.180 HJAETHE S
24 7.86 [M-H]" 207.028 8 207.029 2 CisHgOs 192.005 5, 164.010 6 BE#E 3365 HOEK
25 7.99 [M+H]" 223.060 1 223.0603 C;HiOs 208.0367, 163.0390, 190.0262, 162.0309 575z nE 0.897 HEHEAK
26 845 [M+H]" 465.1028 465.1032 Cy;Hy01 303.050 2, 285.038 2 SRz 0.962 i
27 881 [M-H]" 367.1024 367.104 1 Ci7Hx0y 193.049 7, 191.0552, 173.044 7, 3-O-PE R 4= 1756 HHLIRAE
134.036 6, 930.033 0 TR
28 9.14 [M+H]" 193.0495 193.049 8 C;(HsOs 81.080 6, 121.1020, 5,7-"F3k-4-3E 1371 FHEE
FOR
29  10.16 [M-H] 191.0339 191.0339 CiHsOs 104.025 3, 120.044 0, 148.0158 R NRA —5.664 FHHEK
30 1029 [M+H]" 193.0495 193.049 8 CiHgOs 133.028 7, 165.0550, 178.026 4 SR 1371 HEEHK
31 1090 [M+H]" 163.0390 163.0390 CoHeOs  146.0320, 135.044 3, 117.033 9, 105.0703, JEAEHNREA 0.180 FHig Ak
89.039 2
32 1125 [M-H] 639.1920 639.1942 CyH3O16 529.158 7, 487.1523, 179.033 9, HERARAT 1787 R Rt s
161.023 3
33 1196 [M-H]- 785.2498 785.252 1 Cs3sHaOm 623.2200, 477.160 1, 461.163 7, AR EG A 1.443 R 2

179.034 6, 161.023 2,
135.043 8, 133.028 1
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rnﬁmﬁw'hﬂ HISE  SEE STt FER AT WA TR ﬁ% e
fp/min - BT m/z m/z x10
34 1223 [M-H]" 303.0499 303.0527 CisH;;0; 217.0502, 177.0179, 125.0229 23,55, 7-HFEHEL  5.524 HEERA
HR
35 13.08 [M-H]" 555.1708 555.171 8 CysH3,045 223.060 7, 151.038 8, 123.043 5 Ligustaloside A —0.592 FR4alkimE 2L
36 13.09 [M-H]" 595.1657 595.1655 CyH3015 459.113 6, 151.002 4, 135.043 7 b HE —2.257
37 1321 [M+H]" 451.1235 451.123 6 CyH»011 163.0392, 145.1015 XH-7-0-%%  0.249 FEEIZE
WE
38 13.67 [M-H] 577.1552 577.156 3 CyH3Ous 457.118 1, 413.0879, 311.056 7 HINR BT 0.037 B
39 1374 [M-H]" 7552404 755.240 5 C3HuOu 593.187 9, 161.023 2 MG B 0.130 2k Z,FEHr s
40 13.87 [M+H]" 209.080 8 209.080 6 C;;H;;04 191.070 4, 177.054 8, 121.065 2 IFFIE -1.126 HHLRZE
41 1397 [M-H]" 463.0882 463.0889 CyHyO12 301.034 4, 300.028 1, 271.0253, 255.030 0 SZBkiFs” 0.002
42 1428 [M-H]" 477.1391 477.140 6 C;3HOn 161.023 3, 179.033 9 AR LA A 1.831 ZR Ptk
43 1433 [M-H]" 701.2287 701.2312 C3Hs;015 539.1799, 469.1357, 315.108 7, 135.043 8 it vit” 1.943 BRIFMEmE S
44 1463 [M-H]" 555.170 8 555.172 3 CysH3,Ou4 393.119 2 Cassitoroside” 1.657 HAlb%K
45 1532 [M-H] 477.1391 477.1404 CyHyO11 161.023 2, 135.0439, 179.0343, 315.109 1 AWMAEZFEH B 0.346 Jk BTk
46 1538 [M+H]" 181.0495 181.0495 CoHsOs  161.039 1, 145.028 6, 164.0425 WL A —0.195 H ML
47 1539 [M-H]" 357.1343 357.134 6 CyxH»0¢ 151.038 8, 136.0152 FANETS 0.667 HHLEE
48 1543 [M-H]" 623.1985 623.198 6 CyHicO15 461.167 0, 315.108 2, 179.033 6, 161.023 2, TiFEMTrA" 0.572 ZR 2 FEi2
135.043 8, 113.0229, 71.0123
49 1545 [M-H]" 519.186 1 519.187 8 CyHs,011 357.134 6, 342.1110, 151.038 8, 136.015 1 FEAHTEEE 1.185 HHLERS
50 1552 [M-H]" 193.0495 193.049 8 CoH;004 178.0262, 149.059 3, 134.036 0 B 2R R —4.310 HHLRm%E
51  15.80 [M-H]" 593.1865 593.188 5 CH3014 285.039 8 R BT 1.553 MR
52 16.18 [M-H] 725.1924 725.193 8 C3H35019 177.018 3, 339.0718, 191.034 4 Escuside 0.480 FiEFK
53 16.34 [M+H]" 273.0758 273.076 0 CisHi2Os 153.018 4, 147.044 3, 119.049 7 Tl Bz 2 0.916 i
54 1643 [M-H]" 521.1290 521.130 1 Cy4HysO13 359.077 5, 344.053 7, 329.029 8, 201.1400 2°,5,6’- =523 -7.8- 0.069 #f3E
O RO W
-2-O-AHETT
55 1648 [M-H]" 623.2049 623.198 8 CyH3sO15 461.167 0, 179.033 8, 161.023 2 FERME T A 1.054 2 2 fer 2
56 1742 [M-H]" 553.1552 553.1542 CysH3Ous 177.018 5, 151.038 8, 101.022 8 iR —3.758 MRmkE S
57 1745 [M-H]" 373.1282 373.1294 CyH»O; 343.1187, 313.108 5 R E NI 3.271 HHIRRZE
58 17.59 [M-H]" 609.1814 609.183 1 CxH34O15 447.153 3, 343.085 1, 325.074 5, 301.072 0, &4 0.996 HE
302.076 0, 286.0483, 242.0584, 196.0002
59  17.72 [M-H]" 607.1657 607.166 9 CasH3,05 299.056 3 Diosmin” 0.093 i
60  18.38 [M-H]" 357.1333 357.1347 CyH»Os 342.110 1, 313.1049, 221.0432 B DM NG 0.947 F ML
61 1845 [M-H]" 609.1814 609.180 3 CyH:,0i5 301.0738, 125.0227 B R —3.601 HfR2
62 19.38 [M+H]" 237.0758 237.0759 CiH;;0s 222.0519, 207.029 1, 193.049 1, 176.078 8, 6,7,8-=H A I &K 0.633 FHE K
133.101 4 xR
63 19.60 [M-H] 539.1759 539.177 1 C,sH3Ou3 377.123 6, 307.082 8, 223.060 5, 275.092 8, #fiii e 0.901 Bkt
149.023 1, 139.0387, 121.0279
64 19.80 [M+H]" 217.0495 217.049 6 C;HiO, 189.0552, 174.9542, 161.059 5 5-HASAME NIRRT 0298 FHro gk
65 2036 [M-H]" 329.1020 329.103 1 CisHisOs 193.049 5, 160.308 2 4-(4- F2 BE o8 F - 0117 Ek
5,6,7- = H & 3t
-2- A
66 21.93 [M+H]" 373.128 2 373.127 6 CyHxO; 343.1177, 325.108 5 i —1.553 HfiF
67 22.89 [M-H]" 523.1810 523.1823 CysH:,012 361.129 6, 291.087 7, 259.097 4, 101.0228 L viff 0.383 RsfikinG 25
68 2326 [M-H]" 6772440 677.2458 CyHyOrs 369.097 4, 205.0502, 177.018 5 Wanepimedoside A* —1.620 #i2%
69 2441 [M-H]' 6752283 675.2302 Cs33HyO1s 151.8926 PR ~1.694 WA
70 2671 [M-H]' 6452178 645.2195 C3,HO14 483.167 1, 303.124 7, 165.054 7 Hi#EH B 0.963 i
71 27.86 [M+H]" 207.0652 207.0655 CiHiOs 192.0419, 179.070 6, 164.046 7, 136.0526, 6,7-—MEHFETZE 1520 FH X%
163.0390, 151.0757
72 2855 [M-H]" 329.2323 329.233 6 Ci;sH30s 171.1016 9,12,13- = #:3£-10- 0.767 FHHLIRK
RIPAN 78

AR X IR X IR

Notes:

TFARE WA

*indicated comparison with the standard;

* indicated the first identification.
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Fig. 2 MS/MS spectrum and possible fragmentation pathways of esculin
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Fig. 7 MS/MS spectrum and possible fragmentation pathways of salidroside
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Fig. 9 MS/MS spectrum and possible fragmentation pathways of hyperoside
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