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Study on the chemical difference between raw semen strychni
and frying semen strychni‘based on plant metabolomics

QIN Wei-han, YANG Yong " ,LI'Qiny WANG Yun-hong ,HUA Lei, GUO Yan-lei

Institute of medicinal chemistry of Chinese Medicine ,Chongqing Academy of Chinese Materia Medica ,Chongging 400065 , China

Abstract : Qualitatively and quantitatively. research the extracts of semen strychni before and after frying processing. Data ac-
quisition by UPLC-Q-TOF-MS,and we made:qualitative“analysis of chemical composition in combination with PeakView soft-
ware ,online database,etc. ,used analyst workstation to determine the content of main chemical components,then the ion data
before and after processing were imported into SIMCA-P software to establish the OPLS-DA mathematical model to carry out
differential secondary metabolite-analysis. The results showed that the constituents of semen strychni included alkaloids, glyco-
sides , fatty acids and alcohols;29 of the components were already known ,while 13 compounds have not been reported. 12 dif-
ferential biomarkers were identified by OPLS-DA analysis, the most prominent compounds are strychnine, maltose, dattelic
acid and olei¢“acid. Quantitative analysis showed that the content of brucine and strychnine decreased after frying processing,
and the reduction of strychnine is slightly larger than brucine, but it still meets the requirements of Pharmacopoeia. We ex-
plored the changes in the chemical compositions of semen strychni before and after the frying processing by various means in
the study , the results showed that there was a correlation among processing methods, detoxification effect and chemical compo-
sition , and-provide new ideas and data references for the explanation of the mechanization of semen strychni and the clarifica-
tion of the pharmacodynamics.
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Overlapping chart of total ions chromatogram of fried product and raw product
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Note: (a) Tic overlap map in positive ion mode, (b) tic overlap map in negative ion mode.
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Table 1  Qualitative analysis results of fried product and raw product
JEifar tb Mass charge ratio

B 1] (m/z) \ YL

EEItH B I R Dﬁjon r st ]dﬁﬁi;ﬁm

. lon mode A HBME TR T Formula
('min) - (ppm) results
Measured Calculated MS/MS
mass mass fragment ion
3.41 [M-H]" 125.024 0 125.024 4 107.013 9 3.7 CeHg O, 72 ZE 1 Matol
4.01 [M-H]™  169.0139  169.014 3 125.023 1 2.3 C, Hy 05 P TR Gallic acid
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2:5% 1( Continued Tab. 1)

JBifaf L, Mass charge ratio

'f?L!é nETI‘ﬂ (m/z) = § |‘ r*—:éj:
Iy RS Df‘iafon syl Idﬁﬁi;ﬁm
Ton mode SEAE S (E TR Formula
('min) (ppm) results
Measured Calculated MS/MS
mass mass fragment ion
4.70 [M+H]* 268.1038  268.1040 136.060 7,119.034 8 -1.0 CipH;3Ns Oy £ 4 Adenosine
4.70 [M-H]" 193.049 9 193.050 6 175.038 8 3.6 CioHyo04 FAT%% /% @ Ferulic acid
4.83 [M-H]" 375.1292  375.129 7 213.076 2 -1.3 CsH5, 0 & AR AR Loganice acid
5.05 [M-H]" 299.1128  299.113 6 137.057 0,119.034 1 2.6 C4,H, 0, EHIE Salidroside
5.32 [M-H]" 137.024 1 137.024 4 92.027 0 2.4 C;Hg 04 7K 2 Hydroxybenzoic acid
5.41 [M-H]" 109.029 5 109.029 5 91.019 5 0.3 CeHg O, JLZ W} Catechol
5.53 [M+H]* 355.1023  355.102 4 163.038 4,145.027 5 0.2 Ci6His Og ZE R Chlorogenic acid
5.53 [M-H]" 153.018 8 153.019 3 125.023 7 3.2 C,Hg0, JB JLZ58 Protocatechuic acid
5.70 [M+H]* 353.1855 353.1860 335.173 1 -1.4 C,, Hz N, 04 ﬁi%%?kgw
Isopseudostrychnine
e
5.70 [M-H] 151.0396  151.040 1 136.016 3 3.3 Cg Hg 05 XT;T‘%ZSZ‘& .
Hydroxyphenylacetic acid
5.64 [M+H]* 335.1747 335.1754 307.143 3 2.0 Gy Hy, N, 0, —+ )T Strychnine
5.73 [M+H]* 395.1956  395.196 5 379.163 8 2.2 Cp3 HygN, Oy LB, Brucine
5.74 [M+H]* 425.2059  425.207 1 368.147 3 2.8 Cay Hyg N, O i#iE4 Novacine
5.77 [M+H]* 391.1597  391.1598 229.108 0 0.3 C;Hy 0y O,4;% ALoganin
3 N
5.87 [M+H]* 411.1899  411.1915 394.186'5,379.163 2 3.8 Cy3 Hy N, O5 ES%‘%MN %\‘_ﬂf‘%
Brucine N-oxide
5.94 IM+H]®  351.1687  351.1703  334.166 4,333,158 4 4.7 CyHyN,0, A FERT AT
4-Hydroxystrychnine
5.96 [M+H]* 365.1851 365.186 0 308.126 5 2.4 Cy Hyy N, Oy & Zh#k Colubrine
YAFE R A S 5 7
6.16 [M+H]* 381.1793  381.1809 364.1759 4.2 CyHyN, O, 2R3 m&%ﬁﬂ?%@i
2-Hydroxy-3-methoxystrychnine
6.23 [M-H]" 167.0349  167.0350 151.002 6 0.6 CgHg 0, FHR Vanillic acid
6.32 [M-H]" 207.065 97 207.066'3 189.053 6,162.030 7 -1.9 Cy Hp Oy WIMERZ 2.0 Ethyl caffeate
6.90 [M+H]* 557.2582 /557.256 6 395.196 8 2.8 Cy Hy N, 0 e R BE YR 13 A Vomicine
7.03 [M+H]* 405.140'1  405.139 1 387.136 4 2.4 Ci7Hyy Oy Wi Mk T4 T Secoxyloganin
7.41 [M+HJL" 365.1492  365.149 6 347.137 2 -1.0 Gy HyyN, Oy 18_0_%55%‘%@
5-Oxopseudostrychnine
8.24 [MAH]* ' 409.176 0 409.175 8 381.143 6 0.5 CyHyy Ny O5  8-0-Th 4T 5-Oxobrucine
15.96 [M+H]* | 4573679  457.367 6 411.366 9 0.8 C30Hyg 05 REMLZ Ursolic acid
19426 [M-H]" . 425.3632  425.363 6 407.354 4,363.360 4 1.1 CyHso 0, 22-[ (2-Methyl-2-propanyl) oxy ] -
22-oxodocosanoic acid %
20. 80 [M=+H]* 425.3774  425.3778 407.361 8 -1.0 CyHy O 5,6-F 5 A Simiarenol
20.90 [M+H]* 427.3918  427.393 4 409.378 2 3.7 C3Hs0 3P J 1% @ Lupeol

T OfUIMIEAR A, AUEM P A, * ARIMGEB

Note : @ Only/fried product contain, A only raw product contain, % new chemical constituents.
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Fig. 2 Score scatter plot of fried product and raw product
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Note: (a) Score scatter plot.in positive.ion mode | (b) Score scatter plot in negative ion mode.
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Note: (a) S-plot in positive ion mode , (b) S-plot in negative ion mode.
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Table 2 Analysis results of discrimination markers

e L. WIER EME
N Mass charge ratio SEYgRREE MR
WJH‘ H NEES Wy o2 4 I, )2
D 5 PRI BrAE (m/z) 17\% Fal /'Lj:’vﬂ.z./n% Intensity of Intensity
tg — — Deviation Identification .
No. (min) Ion mode  sZyfE  FRIG{E (ppm) Formula results fried of raw
m Measured Calculated kP o product product
mass mass (psi) (psi)
75 2 if
M1 1.19 [M-H]™ 191.0550191.0549 0.3 C;H, 06 ih—im* 94. 666 31 904
Quinic acid
. 3 7-( a-D-Glucopyranosyloxy ) -
. - . 387. 0. C3H,, 0
M2 1.19 [M-H]- 387.1112387.1113 0.3 1309403 2,345 ,6-pentahydroxyheptanoic dcid & 13 997 147 369
M3 1.22 [M+Na] *365.104 8365.1051 -0.8 CpHp Oy e 64 574 /248 589
Maltose
M4 4.70  [M-H]- 315.0695315.0697 0.5 Cy3Hy604 b-D-Glucopyranose, 1-(73 48 441 289 948
5-dihydroxybenzoate ) %
M5 4.93 [M-H]™ 375.1270375.1265 1.3 CisHy 0y %‘éjﬁ%ﬁﬁ& 391 668 739 924
Loganic acid
M6 5.30  [2M-H]- 707.1799707.1799 0.1 CieHj50q Isobiflorin% 63 026 183 285
Iy
M7 5.55 [M+H]"*349.1903349.1902 0.2 CyHuN,0, WE:’:EJT* 1076 893 411 424
Methyl strychnine
. +ir
M8 5.61 [M+H]"335.174 8335.174 7 0.3 Cy Hyy N, 05 . 4 127 428 3 096 904
Strychnine
M9 5,70 [M+H]"395.1956395.1957 0.4 Cy3HyxN, 0, ngfjlzﬁ 2 820 659 2 286 980
B N
MIO 5.8 [M+H]*411.1906411.1916 2.5 Coy Hy N, Oy HET N4 124 531 227 983
Brucine N-oxide
AR ke 7
M11 6.13 [M+H]"381.1805381.1807 0.6 Gy, Hy N, 0, A3 Eﬁ%&%ﬁ/{\%‘ﬁﬁ 389 579 1446 089
2-Hydroxy-3-methoxystrychnine
Mi12 6.26 [M-H]" 335.074 4335.0745 0.4 C,6H;60g Dattelic acid % 67 546 2 754
Methyl4-( | (2E)-3-(3,
M13 6.28 [M+H]*503.216 9503.217 0 /. 0. 1 Cao Hag N, 05 4-diethoxyphenyl) -2- 31956 313 045
[ (2-methylbenzoyl ) amino ] -2-
propenoyl | amino ) benzoate %
1-(4-Biphenylylcarbonyl ) -N-(2 ,3-dihydro-
M14 6.37 [M+H]"443.1960443.1962 0.4 Cy7Hyg N, Oy 1,4-benzodioxin-6-yl ) 4- 145 304 521 859
piperidinecarboxamide %
M15 16.27 [M-H]" 279.230.6279.2308 0.6 C3H;3,0, Dihomolinoleic acid % 12 815 282 776
M16 17.35 [M-H]  281.2464281.2467 -1.0 C,3H5, 0, (H}E&* 147 250 1769 543
Oleic acid
_¥A - J =7+
M17 18.91 [ M-H] "383.350 6383.3504 0.5 Cyy Hyg 05 2-Fe kDR * 1 947 89 797

Cerebronic acid

T * RIEST

Note: % New chemical constituents.

2.3 FEUERSESEST

K UPLC-Q-TOF-MS X4 fh Az fh D4k v
LR 0 T B TR, DR AR A v SR
£ 0.099 ~990 ng/mL i [l 5 e T FRZEME OC R R 4T,
LRI 7 FE SR Y =393, 143 47X +5 044.336 72,r
=0.999 4; [ THEFEVRELE 0. 11 ~ 1 100 ng/mL
JEFE N S TARZ MR C R R AF, L mIA T Y
=360.336 74X +6 145.348 92,r =0.999 5; 4% T
BRI A i R S A 1.14% (1.22%
T T AR AE A S R S R O 1. 29% |

1.55% A=W D 8% 1B 5% 19 J S N3RS, 1
TR TG Sy 80% L) I, —fik b Bk T
BN~ A 7 UG 2 = i e A 0 SO 2 A 2 RO
4%, T PR B 36T i ORI BRI O A,
It LA R 25 Z 1R 24 R BUG i ARE AR 22 . 38
T AHOG T R S0 45 R s e AR T R ) AR Ty
(i E 2 ) R R 8 0 AR DA T Sk,
LT SRR i S S A R IR YT 25
Y TE A IMER T AHIF ST SR M i R i
YEZ SRR I B vk . i A gh
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Fig. 4 The possible fragmentation pathway of differential compounds
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