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Identification of Characteristic Constituents in Saposhnikovia divaricata and Its Adulterant Libanotis
laticalycina by UPLC-Q-TOF-MS/MS and TLC
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Abstract: Objective To analyze the chemical constituents of Saposhnikovia divaricata and its adulterant Libanotis
laticalycina by UPLC-Q-TOF-MS/MS, combined with TLC to identify the authenticity of Saposhnikovia divaricata.
Methods The mobile phase consisted of acetonitrile (A) with 0.1% formic acid and aqueous solution (B) with 0.1%
formic acid was gradient eluted with a flow rate of 0.24 mL+min™', and the injection volume was 1 pL. The mass
spectrometry was performed with electrospray ionization (ESI). MS data were scanned in negative ion mode within the

range of m/z 100—1 500. Using 6’ —O—apiosyl-5—O—methylvisammioside as reference substance, the TLC was used
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to identify the medicinal herbs of Saposhnikovia divaricata and Libanotis laticalycina. Results Among the 26 compounds
identified, 22 chemical components were found in Saposhnikovia divaricata and 23 in Libanotis laticalycina. Seven
different compounds were obtained under negative ion mode, including 6’ —O-apiosyl-5—-0—Methylvisammioside,,
xanthotoxin, divaricatol, 3’—-0-2- butyryhydrifol, (-)-Praeruptorin B, 3—-(((3R, 4R, 5S5)-6—((((3R, 4R)-3,
4-dihydroxy—4- (hydroxymethyl) tetrahydrofuran—2-yl)oxy) methyl)-3,4, 5—trihydroxytetrahydro— 2H-pyran—2-yl)
oxy)—5—hydroxy-2, 2, 8—trimethyl-3, 4-dihydro—2H, 6H —pyrano|[3,2—g|chromen— 6—one (isomer), 3-(((3R,4R,
55) = 6-( ( ( (3R, 4R) - 3, 4— dihydroxy— 4— (hydroxymethyl) tetrahydrofuran— 2— yl) oxy) methyl) — 3, 4, 5—
trihydroxytetrahydro— 2H-pyran—2-yl) oxy) — 5—hydroxy—2, 2, 8—trimethyl-3, 4-dihydro—2H, 6H-pyrano[3,2-¢|
chromen— 6-one. In TLC, there were fluorescent spots of the same color in the corresponding positions of the
Libanotis laticalycina and the reference substance, which could be identified as the counterfeit of the Libanotis
laticalycina. Conclusion The comprehensive application of UPLC—Q-TOF-MS/MS and TLC technology can provide
a simple, rapid and accurate method for the identification of chemical constituents in Saposhnikovia divaricata and
Libanotis laticalycina, and it can provide reference for the quality evaluation of Saposhnikovia divaricata and the
basic research of pharmacological substances.
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Figure 1

TIC of Saposhnikovia divaricata(Trucz.) Schischk. and Libanotis laticalycina Shan et shen in negative ion mode
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Identification of chemical constitutions from Saposhnikovia divaricata(Trucz.) Schischk. and Libanotis laticalycina Shan et shen

JF5  t/min EA AT MHH] iRZE(x107) = B AL KB AL
1 742 unknown CoHyOs 6012127 =23 469.1667, 307.1164 *
2 7.68  divaricatacid CieHiO; 3210965  -12  303.0874, 273.0403, 249.0401  * *
3 782 FHRREF CuHxOu 469.1693 2.5 307.1156, 290.1145, 2350599  * *
4 899 HREHXR CoH0;  193.0497 0.7 178.0269, 165.0569, 137.0602  *
5 9.29 8-}¥-6,7- HEARFHE CiHOs 223.06000  -03 207.030 2, 190.026 7 *
6 938 FHifE " CieHiOs 307.1172  -12  289.0584, 259.0584, 235.0587  *
7 948 6’ ~0O-apiosyl-5-0-Methylvisammioside’ CoHyOn 5852157 =36 4531726, 291.1210, 273.1110
8 9.96  5-0-M AL R R R - CoHuOn 4531736 42 2911204, 273.1103, 231.0640  *
9 10.00  11-hydroxy-sec-0-B-D-glucosylhammaudol CoiHx01 455.1819 3.0 293.1290, 275.1193, 233.0725 * *
10 1124 3-(((3R,4R,55)-6-((((3R,4R)-3,4~dihydroxy-4- (hydroxy- CoHuOu 5712016  -0.9  439.1592, 277.105 1, 259.097 0 *
methyl) tetrahydrofuran—2-yl) oxy) methyl) -3, 4, 5—trihydroxytetra-
hydro-2H-pyran-2-yl ) oxy ) =5—hydroxy-2, 2 , 8-trimethyl-3 , 4-
dihydro-2H, 6H-pyrano|3,2-g|chromen—6-one (isomer)
11 1249 3-(((3R,4R,5S)-6-((((3R,4R)-3,4~dihydroxy-4- (hydroxy- CiHxuOu 5712007  -2.5  439.1584, 277.1053, 259.096 4 *
methyl) tetrahydrofuran—2-yl) oxy) methyl) -3, 4, 5—trihydroxytetra-
hydro-2H-pyran-2-yl ) oxy ) =5-hydroxy-2 , 2, 8-trimethyl-3, 4~
dihydro-2H, 6H-pyrano[3,2-g|chromen-6-one
12 1267 3$-2,2-dimethyl-3, 5-dihydroxy-8-hydroxymethyl- 3,4~dihydro- CisHiOs 293.102 2 08 2750929, 260.0693, 233.0456, * *
2H, 6H-benoz[1,2-b:5,4-b’ |dipyran—6-one(isomer) 221.0456
13 1279 5-0-FP LY HThA e - CioHy0s 291.1224 -1 291.121 1, 273.1126, 2430649  * *
14 13.63 ZFme CaHa010 439.159 6 -0.6 277.104 5, 259.0947, 241.0860  * *
15 1517 unknown CaHx0p  525.1594 -17 4391612, 277.1064, 259.0967, * *
205.050 5
16 1545 #MIIRR CiHO; 187.0394 24 159.046 1, 143.0504, 131.0501  * *
17 1624 HHWEHER CpHO, 217.249°8 0.4 202.026 8, 174.0320 *
18 17.80 FHINER CuHO, 217.049 8 12 202.026 8, 174.0320 i *
19 17.89 ZFWH CisHiOs 277.1070 0 259.0962, 244.0739, 205.0493  * *
20 1807 divaricatol CrHs0; 335.113 1 17 2750921, 260.0692, 233.0458, *
221.0457, 205.0505, 187.0402
21 2346 3-0-CLBEZFE CoHOs 319.1176 0 259.096 0, 230.0585, 217.0500  * *
22 2392 Ledebouriellol CuoHn0; 3751435 =09 2750905, 247.0973, 233.0445  * *
23 2430 S-RIE-8-HAILAME IR R C.H0s 233.044 6 06 2180214, 162.0318, 1340373  * *
24 2489 EALHIEAE CioHx0s 329.1382 -0.5 247.097 4, 229.0850, 214.0628  * *
25 2505 SERATHE CioHu0s 271.0975 37 203.0349, 175.0389, 159.0450  * *
26 2665 Unknown CisHy0, 2792315 -13 149.024 1, 109.1021, 95.0853  * *
27 2153 HIEEIACE CoHa0; 4462153 -48 327.1207, 245.079 4, 227.0700 *
28 2788 3’ -0-2-THBEZEH CoH0, 347.1495 17 259.0970, 2440741, 217.0500, *
205.0557, 189.0557, 231.0560
29 2792 3-0-MHLELZFE CaHnO,  359.147 7 -34  259.0943, 2410853, 217.0479  * *

W a XX LA R RTERE R PR s unknown RS )
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Figure 2 Fragmentation pathway of xanthotoxin
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