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Rapid identification on chemical constituents in fruits of Schisandra sphenanthera
and Schisandra chinensis and discrimination markers by UPLC-Q-TOF-MS"
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Abstract: Objective To establish a method to fast identify the chemical constituents in the fruits of Schisandra sphenanthera and
Schisandra chinensis by ultra performance liquid chromatography tandem with time-of-fight mass spectrometry with MS®
data-acquistion mode (UFLC-Q-TOF-MSF) and provide the basis for high throughput characterization and distinction of the two two
samples of Schisandra Michx by analyzing the remarkably different chemical components in the fruits between S. sphenanthera and S.
chinensis. Methods To rapidly identify the main chemical constituents in the fruits between S. sphenanthera and S. chinensis by using
time-dependent scan mode, and combine with orthogonal partial least squares discriminant analysis (OPLS-DA) method to acquire
significantly different constituents in the two samples of Schisandra Michx. Results A total of 33 compounds were identified
including 27 dibenzocyclooctene lignans. The differences of chemical compounds between the two sample groups could be obviously
observed through the method of OPLS-DA in positive mode. There were 15 chemical ingredients of lignanes with significant
differences identified in the two sample groups by comparison with retention time and mass spectra. Conclusion The present study
provides the basis for rapidly qualitative analysis of constituents and quantity control of the fruits in S. sphenanthera and S. chinensis.
Key words: fruits of Schisandra chinensis; fruits of Schisandra sphenanthera; UPLC-Q-TOF-MSF; orthogonal partial least squares

discriminant analysis; dibenzocyclooctene lignans
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Table 1 Identification of chemical constituents from fruits between S. sphenanthera and S. chinensis in positive mode
353 wEW f/min 5 Fa MS MS/MS
1 357 -0 e 0.50 C¢HeO; 127.0309 [M+H]’,144.064 9 [M+NH,]" 109.028 7, 111.043 8
2 WEERR (PR 0.61  CHyO, 2292142 [M+H]' 215.1989,197.190 2, 157.197 1, 155.146 3
3% B TEE 6.81  CyuHpO; 4322117 (-e), 455212 6 [M+Na]”™ 415210 8, 384.193 0, 369.169 4, 346.140 9,
354.142 1, 216.093 4
4 B-{EMIERR 6.81  CysHp0, 235.170 0 [M—+H] 202.138 6, 195.142 1
5  KK¥D 735 CyHy0y9 5312213 [M+H], 553.204 0 [M+  449.158 1,423.140 5, 341.101 8, 401.158 7
Na]', 569.177 6 [M+K]"
6  XKAKFEI 751 CypHyOg 389.1958 [M+H]",411.176 9 [M+  279.094 2,317.101 9, 327.121 5, 342.144 2
Na]',429.117 1 [M+K]"
74 TR 769  CypHyO; 439.172 9 [M+Na]', 455.146 9 [M+ 353.137 5, 368.161 4,339.122 0, 330.109 5,
K], 416.182 1 (-¢) 315.086 5
8 WIHIE SRR 851  CyHyOs 331.187 1 [M+H]', 353.179 4 [M+ 159.079 8, 119.048 1, 285.111 7, 299.128 2,
Na]" 175.075 0
9 FrkeRE 8.64  CypHy0 315.196 0 [M+H] 285.1855,225.149 1
10° EEHEKTH 9.04  CyHs05 539.205 5 [M+K] 353.138 2, 455.202 5, 437.192 7, 369.167 0,
346.144 2,303.119 3
11 EEBRKEP 9.16  CyH30, 553.1819 [M+K] 373.166 1, 356.163 4
12 AEBIOKEH 928  CyHy0s 5232311 [M+H] 493.182 8, 386.177 2, 355.153 7, 315.122. 7,
257.080 2
13 YHEBEXKYEQ 9.54  CyHy0 530250 4 (-e), 553.240 7 [M+Na]™  453.1879,431.205 9, 387.179 6, 372.156 2,
569.214 4 [M+K]" 358.140 9, 315.1220
14 XokEM2 9.55  CypHy0, 387.1775 [M+H] 235.133 9, 368.157 3, 357.131 8, 250.155 8
15 RKES 10.18  CyHy0; 419203 8 [M+H]', 441.187 5 [M+  355.151 3,204.077 8
Na]', 457.161 4 [M+K]"
16  XKET 1041  CyHy0; 441.1877[M+Na]",457.161 5 [M+K]" 369.168 9, 354.147 5
17 HEFHERH 10.64  CyH;0, 537210 5 [M+H] 437.156 4, 371.148 7, 325.107 2, 299.090 7
18°  HUEFHEET 10.77  CyHy0y 521.177 5 (-e), 543.161 9 [M+Na]",  399.142 5, 369.132 2, 355.116 8, 326.077 6,
559.135 1 [M+K]" 311.053 9, 266.022 4
19 XXK¥EKI 1095  CyuHy0s 403212 5 [M+H], 425.194 6 [M+ 388.186 6,372.191 8, 356.162 6, 331.116 8,
Na]*, 441.167 8 [M+K]" 317.101 4
20 XK¥EG 1103 CyHyp0y 537.209 0 [M+H] 437.156 0, 371.148 7, 340.130 3, 325.107 2,
299.090 7
21 XKKFE 1161 CyHy0y 5152262 [M+H] 393.129 2, 355.151 5, 312.098 6, 316.092 8,
301.071 6, 286.046 9
2 RAKFEL 1200  CypHy04 387.1806 [M+H],409.162 1 [M+Na]”  355.116 8, 326.077 6, 311.053 9
23 IRKE 1269  CysHO  219.174 3 [M+H] 189.1272,175.148 3
24 HMRFHE 12.89  CyH;04 417.2274 [M+H] 402.203 3, 386.208 3, 370.176 7, 369.169 3,
221.117 8,355.153 7
257 -k TEEA 13.86  CyHy04 401.193 6 [M+H] 300.096 2, 386.170 1, 370.174 2, 316.091 6
26  #XKEO 1413 CyuHy0; 416.1820 (-e),439.172 5 [M+Na]",  399.179 8,330.109 1, 353.138 2, 315.087 3
455.146 0 [M+K]"
27" T L% 1416  CypHys04 401.196 6 [M+H]", 423.176 1 [M+Na]" 386.173 0, 370.176 9, 316.093 8, 354.145 5
28" WMTAZE 1489  CypH,04 385.1643 [M+HJ',407.147 1 [M+Na]™ 368.161 8, 353.138 1, 343.117 2, 330.105 0,
315.086 2
29 KEBERXKFEO 1495  CyH;05 521.214 5[M+H]" 399.180 1, 368.161 7, 330.109 6, 315.086 3,
299.091 1, 285.074 8
30" 6-O-KFFERAY: O 1524  CyH;05 5432023 [M+Nal’,559.172 1 [M+K]™  357.173 7,269.134 7, 211.135 8, 197.121 5
31 YHBERKFO 1541 CyHy0 537.192 2 [M+H] 357.173 5, 249.147 4, 239.127 3, 237.148 5
32 nigranoic acid 1936  CyHyO0,4 4713459 [M+H] 133.101 0, 145.101 1, 159.117 3, 173.132 9
33 HARK 21.67  CyHyO; 4553510 [M+H] 437339 6, 187.147 8, 175.148 0, 161.132 5

etk PRy R LR TR Y S A IR s e IR R E T

*High content of certain ingredients in fruits of S. chinensis; “High content of certain ingredients in S. sphenanthera fruit; “Identified by reference

ingredient; -e-lose an electron
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Fig. 1 Total ion chromatograms of furits between S. sphenanthera and S. chinensis by UPLC-Q-TOF-MSF

—6.81

B AWK FFIL E%kF UPLC-Q-TOF-MS® 1 2 B FinE

12.88 1413

10.63

0.49 2.04
I

061 1051 1384

/ PRI - co1 735 851 978 M 1103 1161 . l 14.83 1540 o

637 15.9616.

k 9188 ) L A "_I 428 4'9 549 620 L |~} s. l“‘ ‘lj ‘l 1200 1346 ‘ ‘k 1‘.. AL
W 2 .' il T 7 VAU

\ 188524 “72 276 52008 6ha 702722 769 f 901 57 Y 1095 170 09 1az7 W

049 1495 1524

1063
1051
1288
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
t/min
B2 . tARFEESFRIXTHRG LE
Fig. 2 Image contrast of chromatograms of fruit of S. sphenanthera and S. chinensis in positive mode
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Fig. 4 Score plot (a) and S-plot (b) in fruits of S. sphenanthera and S. chinensis in positive ion mode

#2 M. tEAKRFHEEHEERNUEYNETER
Table 2 Identification of marker compounds with significant difference in fruits of S. sphenanthera and S. chinensis
Y tp/min AR MS Baghif L3553
M1 9.16 C,5H3404 553.181 9 [M+K]" B BEROK Y P 11
M2 14.89 Cy,H,,04 385.164 3 [M+H]" AR FNE 28
M3 12.89 CpqH3,06 417.227 4 [M+H]" AR FHE 24
M4 13.86 Cy3Hy506 401.193 6 [M+H]" - Tkl 25
M5 14.95 C30H3,04 521.214 5 [M+H]" KRR LKFE O 29
M6 7.35 C,sH34010 531.221 3 [M+H]" LKF¥ED 5
M7 9.04 C,3H3605 539.205 5 [M+K]" O BEROKE H 10
MS 10.64 C30H3,04 537.210 5 [M+H]" FR g 17
M9 10.77 CaoH2504 543.161 9 [M+Na]" FRTERT 18
M10 9.54 CaoH3504 553.240 7 [M~+Na]" AR RKE Q 13
M1 15.41 CysH3405 537.192 2 [M+H]" MEABE K O 31
MI12 6.81 Co4H3,0; 455212 6 [M+Na]" TR 1 P 3
MI13 14.13 Cy3Hy50, 439.172 5 [M+Na]" LKXKFEO 26
Ml14 7.69 Cy3Hy50, 439.172 9 [M+Na]" TR TREL 7
MI15 14.16 Cp3Hp506 401.196 6 [M+H]" hRFLE 27
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Details of each marker compound (compounds M1—M15) are shown in Table 2
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Fig. 5 Distribution of marker compounds with significant difference in two sample groups
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