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Abstract Our research tentatively summarized the fragment pathways of three different types of diterpenoid alka-
loids under electrospray positive mode and established a rapid method for identifying diterpenoid alkaloids in the
roots of cultured Aconitum coreanum ( Lévl. ) Rapaics. The powder of the roots was extracted with diethyl ether.
After removing the diethyl ether under reduced pressure, the extract was dissolved in 0. 1% formic acid aqueous
solution, separated on HPLC by using an Agilent Zorbax SB-C g reverse-phase column with a gradient elution of
aqueous solution ( containing 0.2% formic acid, 0. 1% triethylamine) and acetonitrile, and then detected by
Q-TOF mass spectrometer equipped with electrospray ionization source operated in positive ion mode. Compounds
in the roots of Aconitum coreanum were identified by the accurate molecular weight obtained by HRMS, compari-
son of the MS fragment pathways and LC retention time with those of reference standards. As a result, 60 com-
pounds were tentatively detected, 26 of which were assigned to known diterpenoid alkaloids. This established
method is an accurate and effective way to identify the known constituents and discover the unknown ones from

Aconitum coreanum.
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5 Guan-Fu base K

1 Guan-Fu base A (GFA): Ri= R3=Ac,R,=H

2 Guan-Fu aminol alcohol (GFAA): Rj=R,=R3=H

3 Guan-Fu base F (GFF): R, =isobutyryl, R, = H, R3= Ac
4 Guan-Fu base base P (GFP): R;=isobutyryl, Ry= Ac, Ry = Ac
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Figure 2 Fragmentation pathway of GFA
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Figure 3  Fragmentation pathway of GFH
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Figure 4 Positive total ion chromatogram of extracts of Aconitum coreanum in HPLC-ESI( + ) -MS

Table 1 Identification of diterpenoid alkaloids in Aconitum coreanum
ty/ [M+H]* [M+H]* Calculated ) o Major fragment ions of
Peak Error Characterization
min Formula Ton (m/z) (m/z) [M+H]*(m/z)

4 8.67 CyoHys NO, 344.185 3 344. 186 2 -2.6 Guan-Fu base T 310,282,256

5 10.48  CyHyNO; 328.1909  328.1913 -1.1  Hetisinone 310,282

6 21. 19 CyoHyg NO; 330. 206 2 330.206 9 -2.2 Hetisine 312,294,292 284
7 13.61 CyoHygNO, 344.186 2 344.186 2 0 Guan-Fu base U 310,282,256

8 14. 69 Cy3 Hyg NO; 408.274 3 408.275 0 -1.7 Isotalatisidine 408,362,344 ,316
9 15. 14 CyoHyy NO, 346.200 3 346.201 8 -4.4 GFAA™ 328,310,282

10 17.56 Cyy Hyy NOg 432.2374 432.238 6 -2.8  2-Isobutyryl-14-hyhroxy-hetisine N-oxide 368,326,308 ,280
11 19.07 Cy Hyy NO; 388.212 0 388.212 4 -1.0 Guan-Fu base T 350,328,292 ,264
14 27.20 Cyy Hyy NOg 430.222 8 430.223 0 -0.4 Guan-Fu base A ™ 370,310,292 ,264
15 28.46 Cy3 Hy, NO; 402.228 5 402.228 0 1.1 Acoridine 328,310,292 ,264
18 31.90 Cy5 Hyg NOg 450. 284 7 450.285 6 -1.9 Condelpine 432,372,314 ,247
20 34.44  C,H;NO,“ 344.258 0 344.2590 -2.8  Guan-Fu base H*"* 326,300,282,256
21 34.94 Coy Hyg NO; 422.290 0 422.290 6 -1.5 Talatisamine 422,392,362,332
22 35.82  CyHyNO, 346.201 0 346.201 8 -2.4  Guan-Fu base K* 310,282

24 41.21  CyHypNOg 430.2217  430.223 0 -2.9  Guan-Fu base A;/Isomer of Guan-Fu base A; 370,310,292,264
28 41.90 Cye Hsg NOg 458.253 7 458.254 3 -1.2 Guan-Fu base F * 380,292,264

27  38.57  CyH3NOg 430.260 0  430.259 3 1.5  Guan-Fu base A,/Isomer of Guan-Fu base A; 370,310,292 ,264
29 42.60 CysHyy NOg 444.238 0 444.238 6 -1.4 Guan-Fu base O 370.310,292 ,264
30 42.66  CyHyNOs 386.1970  386.196 7 0.7  Guan-Fu base Q 348,310,292 ,264
32 43.73 C;;Hi3N, 0, 475.332 0 475.332°5 -1.0 Coryphine 448,433,359

34 46.61 Cy6Hy6NO; 474.2497  474.2492 1.1 2-Isobutyryl-13-acetyl-14-hydroxy- 398,326,308,280

hetisine N-oxide

35 46.76  C,Hy NO, 472.2343  472.2335 1.6  Guan-Fu base G 374,310,292 ,264
39 51.36 Gy HyNO, 486.246 9  486.249 2 -4.7  Guan-Fu base R 352,310,292 ,264
42 55.02 Cyg Hyg NO; 500. 363 8 500. 264 8 -2.1 Guan-Fu base P * 412,352,310,264
44 55.56  Cy3H,NOy, 616.312 0 616.312 2 -0.3  Hypaconitum * 556,524,464 ,338
45  58.07  CyiHyiNOp, 632.305 1 632.307 1 -3.1  Mesaconitum * 572,512,354

* Identified by the accurate molecular weight obtained by HRMS,LC retention time with those of reference standards and comparison of MS fragment

pathways.

* The molecule ion M* was detected in the spectra of peak 20
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