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[ Abstract] Objective: To rapidly recognize and identify the chemical constituents in caulis of Erycibe
schmidtii by ultra-high performance liquid chromatography coupled with Q-Exactive Focus mass spectrometry
(UPLC-Q-Exactive Focus-MS/MS). Method: Taking 80% methanol extract of E. schmidtii caulis as the test
solution, the chemical constituents in caulis of E. schmidtii were analyzed and identified. Thermo Accucure aQ
C, column (2.1 mmx150 mm, 2.6 pm) was used for chromatographic separation with the mobile phase of
methanol (A)-0.1% formic acid solution (B) for gradient elution (0-12 min, 5%-25%A; 12-20 min, 25%-
30%A; 20-28 min, 30%-38%A; 28-40 min, 38%-42%A). Positive and negative ion monitoring modes and
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heated electrospray ion source (HESI) were used for mass spectrographic analysis. The scanning range was m/z
80-1 200. Result: A total of 42 chemical constituents from caulis of E. schmidtii were identified, including 12
coumarins, 14 chlorogenic acids, 1 tropane alkaloid, 1 amide and 14 esterified glycosides. Conclusion:
Chemical constituents in caulis of E. schmidtii can be quickly and fully identified by UPLC-Q-Exactive Focus-
MS/MS. Among them, 11 compounds are unambiguously identified by comparing with reference standards, 31
compounds are reported for the first time in this herb, 2 compounds are reported for the first time in Erycibe

plants. This paper can provide the important basis for study on pharmacodynamic material base and substitute

development of E. schmidtii caulis.
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8,9,12,21,28,30,36,39,40, 1 6 b4 ¥y fij o
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Fig. 1 Total ion chromatograms of Erycibe schmidtii caulis in
positive ion (A) and negative ion (B) modes and extracted ion

chromatograms of some compounds

F1 KMHT ABEHLZER 5K UPLC-Q-Exactive Focus-MS/MS ¥ &
Table 1 Identification of chemical constituents in Erycibe schmidtii caulis by UPLC-Q-Exactive Focus-MS/MS
No. t/min W5y 1 &+ S/ppm 4 FaX R BT [’
1 1.01 144.101 9 [M+H]* -0.69 C,H;NO,  144.1017,126.091 3,108.080 6,98.060 0, /N EP H®
84.080 7,68.069 9
2'» 6.76 353.087 6 [M-H]  2.55 C,H, O, 191.0561,179.0349,135.0451,111.0452 E N
3 10.58 355.101 8 [M+H]* -1.41 C,H,;0, 193.0493,178.0259,165.054 3,133.028 2 REFHTE
4 10.60 193.049 3 [M+H]* -1.04 C,H,0, 193.049 3,178.025 3,133.028 1,106.064 9, A% 5 PNk [F) 43 5 4 {4
88.075 8
5 10.77 177.018 5[M-H]- -4.51 C,H,0, 177.0190,159.878 1,149.971 6,141.868 2, %} L3 (6,7- "R HF TR )1
133.029 4,104.026 4,89.039 6,61.988 3
6 11.56 353.087 6 [M-H]" 255 C,H, O, 191.0560,179.0347,161.0242 2 SR RIS
79 11.60 179.034 8 [M-H]"  0.56 C,H,O,  135.0450 W R i )
8 11.64 163.038 8 [M+H]* -0.61 C,H,O, 163.038 7,146.028 3,135.043 9,119.033 4, <JE AL AR!
102.048 9,89.038 4
92 11.64 355.101 8 [M+H]" -1.41 C,H, 0, 163.0388,145.0284,135.0440,117.0333 R AT W) 43 4 1
100 13.45 353.087 6 [M-H]" 255 C,H,0, 191.0559,179.0347,173.0452,135.0450 et 2t Ji 7 1
11 16.69 367.1023 [M-H]" 3.10 C,,H,0, 191.056 0,173.055 4,146.965 7,134.037 2, L5k H iK™
111.044 9,93.034 5
12 1672 193.049 3 [M+H]* -1.04 C,H0, 193.049 4,178.025 9,165.054 2,149.060 1, A 75 KD
137.059 5,133.028 2
13> 17.46 581.2242 [M-H]" 241 C,H,0,,  581.2252,419.171 3,404.148 9,373.129 4,  lyoniresinol 3a-O-B-D-glucopyranoside
359.113 7,233.083 8,202.064 0,153.055 6, sl H[H] 43 5 by 14012
138.0323,101.024 3,89.024 4
14> 17.94 581.2242[M-H]- 241 C,H,; O, 581.226 3,419.171 1,405.154 4,373.129 1, lyoniresinol 3a-O-B-D-glucopyranoside

233.082 8,153.0559,138.032 1,101.024 4,
89.024 6

R o3 g )
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No. t,/min WD FET S/ppm 4Tk R BT wEY
153 20.07 627.1923 [M-H]-  0.64 C,H;0, 627.158 1,447.112 5,429.101 9,315.072 5, eryciboside N ¥ khaephuoside B #{ —
263.2332,197.045 6,183.030 1,152.011 5, [ 7357 {012
109.029 4
16> 20.24 665.170 0 [M-H]- -1.80 C,H,,0,, 198.048 9,191.034 9,176.011 3,153.055 6, eryciboside A 1 B zf C!'?)
121.029 4
17> 2148 6572042 [M-H]- 2.59 C,H;0,;, 375.0592,197.0457,153.0556,121.029 4 albibrissinoside A ¥ 1-0-[6-0- ( 5-O-
syringoyloyl- B -D-apiofuranosyl ) - B -D-
glucopyranosyl]-3,4,5-trimethoxybenzene
o T [ S A2
18>% 21.77 533.1302 [M-H]- 244 C,H,0O,, 353.087 7,335.078 0,197.045 5,191.046 6, 5-O-caffeoyl-4-O-syringoylquinic acid
179.0350,161.024 2,135.045 0 i, 5-O-caffeoyl-3-O-syringoylquinic acid
o}, 4-O-caffeoyl-5-O-syringoylquinic acid
af, 5-O-caffeoyl-4-O-vanilloylquinic acid
methyl ester!!?!
192 21.86 711.2511[M-H]- 239 C,H,0O,, 417.0550,402.132 1,293.088 4,233.066 7, ( + ) -syringaresinol-4-O- B -D-
181.050 6,125.024 3,99.008 7,89.024 4, apiofuranosyl- ( 1—6 ) - B -D-
71.013 8 glucopyranosidel'!)
20> 2229 627.1941 [M-H]- 3.51 C,H,0,, 167.0348,152.0114,123.0451,108.021 5 eryciboside N ¥ khaephuoside B m{ —
6 23 Sl R 02
219 22,47 691.1851 [M-H]- -2.46 C,,H,;0,, 575.5724,424.1147,223.061 1,191.035 1, 7-0-[6-0- ( 5-O-sinapoyl- B -D-
164.047 7,149.024 2,61.988 3 apiofuranosyl ) - B -D-glucopyranosyl]-6-
methoxycoumarin 1 7-O-[2-O0- ( 5-O-
sinapoyl- B -D-apiofuranosyl ) - B -D-
glucopyranosyl]-6-methoxycoumarin!'!!
2223 22,68 657.2042 [M-H]- 2.59 C,H;,0,, 375.068 3,197.045 5,182.021 9,153.055 7, albibrissinoside A % 1-0-[6-O- ( 5-O-
121.029 4 syringoyloyl- B -D-apiofuranosyl ) - B -D-
glucopyranosyl]-3,4,5-trimethoxybenzene
B T (R S A
239 23.00 515.1195[M-H]- 2.14 C,H,,0,, 353.0875,191.056 1,179.034 9,173.045 3, 5 4¢)5i iz BY)
161.024 3,135.0452,111.0459,93.034 4
243 2370 627.1941 [M-H]- 3.51 C,H,;0 375.069 5,353.087 3,335.037 5,201.016 9, eryciboside N B khaephuoside B 5 —
179.0349,167.034 8,135.0452,123.045 1, F[d 5> Sy k02
110.975 7
2523 2374 533.1302 [M-H]" 244 C,H,0,, 335.078 1,197.045 5,191.056 2,173.045 3, 5-0-caffeoyl-4-O-syringoylquinic acid
167.0349,153.055 6,121.029 3 o 5-O-caffeoyl-3-O-syringoylquinic acid
al, 4-O-caffeoyl-5-O-syringoylquinic acid
o, 5-O-caffeoyl-4-O-vanilloylquinic acid
methyl ester!!?!
26> 2378 657.2042 [M-H]- 2.59 C,H,;0,, 375.069 6,197.044 5,182.021 9,153.055 7, albibrissinoside A 5% 1-0-[6-0- ( 5-0-
121.029 4 syringoyloyl- B -D-apiofuranosyl ) - B -D-
glucopyranosyl]-3,4,5-trimethoxybenzene
B R[] 4 S A
279 23.85 353.087 6 [M-H]" 2.55 C,H,0, 191.0562,179.0349,173.0451,135.0452 23R [F) 43 S A R 04
282 2379 695.181 5[M-H]" -0.29 C,H,;0 537.379 8,284.513 3,167.034 9,152.017 7, eryciboside F!!!
123.0451,96.960 0
29" 2386 515.1195[M-H]- 2.14 C,H,,0,, 353.0878,191.0560,179.034 9,135.045 1 FERER AL
30> 25.68 559.1459 [M-H]- 232 C,Hy0,, 391.474 7,335.077 1,223.066 9,205.051 0, 7-0-[6-0-sinapoyl- B -D-
179.034 9,173.045 6,164.047 9,155.034 8, glucopyranosyl]-6-methoxycoumarin I, 7-
135.0452 0-[2-O-sinapoyl- B -D-glucopyranosyl]-6-
methoxycoumarin 8¢ — % [i] 73 5 #4 {11
31%% 26.17 683.2172 [M-H]- -1.32 C,;H,0, 223.061 2,205.050 7,179.071 7,164.047 9, 1-0-[6-0- ( 5-O-sinapoyl- B -D-

149.024 2

apiofuranosyl ) - B -D-glucopyranosyl]-3,4,
5-trimethoxyphenol s H: [F] 43 5 44 {411
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M F BT S/ppm 4Tk

No. fz/min

PR T &Y

32 26.55 314.138 4 [M+H]" -0.64 C H ,/NO, 177.0544,145.0282,121.064 6,93.069 7

353.087 7,191.056 0,179.034 9,173.045 4, S-4:J5 M C
135.0452,93.034 4

371.097 7,197.045 5,173.045 4,153.055 0,

330 2676 515.1195[M-H]" 214 C,H,0,

3429 2676 533.130 2 [M-H]-  2.44 C,H,O0,,
93.034 5

3529 26.86 683.2172[M-H]" -1.32 C,H,,0,,

3629 27.05 559.1459 [M-H]" 232 C,,H,0,,

37> 27.54 7033186 [M-H]- 2.13 C,H,,0,, 501.4028,197.0455,153.0555,121.029 5
603.106 7,304.100 5,197.045 5,179.034 7, eryciboside 1'%

380 2782 7013034 [M-H]- 271 CyH,0,,

553.060 7,375.071 9,296.115 9,223.061 2,
205.0507,179.071 3,164.047 8,149.024 2

223.061 1,205.156 3,191.055 6,173.045 1,
164.047 8,149.024 2

N-J52 30 ot B TR 2 o] 2L i e )

5-O-caffeoyl-4-O-syringoylquinic  acid
o} 5-O-caffeoyl-3-O-syringoylquinic acid
m}, 4-O-caffeoyl-5-O-syringoylquinic acid
ok 5-O-caffeoyl-4-O-vanilloylquinic acid
methyl esterl!?!

1-0-[6-0-(5-0O-sinapoyl-B-D-
apiofuranosyl)-B-D-glucopyranosyl]-3.,4,
5-trimethoxyphenol 8% H: [7] 43 5 4 &1

7-0-[6-0O-sinapoyl- B -D-
glucopyranosyl]-6-methoxycoumarin &§ 7-
0O-[2-0O-sinapoyl- B -D-glucopyranosyl]-6-
methoxycoumarin o¥, — 2 [7] 43 57 #4 {411

eryciboside K['?!

161.024 3,153.0557,121.029 2

3929 27.84 559.1459 [M-H]" 232 C,,H,0,,

40> 2935 559.1459 [M-H]- 232 C,H,0,; 397.1133,223.061 1,173.0454,155.0350

412 2989 5151195 [M-H- 214 C,H,,0,

478.304 0,223.062 1,205.050 7,197.045 7,
191.0349,176.011 4,153.055 8

353.087 2,273.544 3,191.0559,179.034 9,

7-0-[6-0O-sinapoyl- B -D-
glucopyranosyl]-6-methoxycoumarin 1§, 7-
0-[2-O-sinapoyl- B -D-glucopyranosyl]-6-
methoxycoumarin 5§ 3 [f] 43 5 A4 A1)

7-0-[6-0O-sinapoyl- B -D-
glucopyranosyl]-6-methoxycoumarin o§ 7-
0O-[2-0O-sinapoyl- B -D-glucopyranosyl]-6-
methoxycoumarin o§, 3 [] 43 5 f {010

S L LR A ) 43 S A R0

173.0453,161.024 4,135.045 2

4223 3045 533.1302[M-H]- 244 C,H,O,
93.034 4

371.098 5,197.045 6,173.045 4,153.055 0,

5-O-caffeoyl-4-O-syringoylquinic  acid
o}, 5-O-caffeoyl-3-O-syringoylquinic acid
¥, 4-O-caffeoyl-5-O-syringoylquinic acid
o 5-O-caffeoyl-4-O-vanilloylquinic acid

methyl ester!!?)
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Fig. 2 MS fragmentation pathways of scopoletin
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Fig. 3 Chemical structures of chlorogenic acids in Erycibe schmidtii caulis
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Fig. 4 MS fragmentation pathways of chlorogenic acid
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Fig. 5 MS fragmentation pathways of isochlorogenic acid A
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Fig. 6 MS fragmentation pathways of Baogongteng C
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Fig. 7 MS fragmentation pathways of N-trans-feruloyltyramine
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