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Abstract A qualitative analytical method of liquid chromatography coupled with quadrupole time-of-flight tandem
mass spectrometry ( HPLC-QTOF-MS) was developed for identification of major constituents in process residue of
tripterygium glycosides. The HPLC-QTOF-MS assay was performed on a Zorbax SB-C,g column (4.6 mm x 50 mm,
1.8 pm) with the mobile phase consisting of acetonitrile and water containing 0. 2% formic acid in gradient
mode. Positive ion mode was used for TOF-MS. According to the accurate molecular weight, MS fragment path-
way, comparison with the retention time of reference compounds, total 30 compounds, including fifteen alkaloids,
ten diterpenoids, four triterpenoids and an unsaturated fatty acid were identified or tentatively characterized in
process residue of tripterygium glycosides. This study may be helpful to the comprehensive exploitation and
utilization of process residue of tripterygium glycosides.
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Figure 1 Chemical structures of the reference compounds

2 A i
2.1 H%HE
2101 sPRSERGEE B R T 45 %

e o RS R, FH CNEER h B BE h
15 wg/mL BIR A PRI
2.1.2 HamErwRg IEABZSH LR

) s Milli-Q B &lisk (&[5 Millipore 23] ) , HAt i
B pSEa e TELI

A2 % BR i wilforgine , wilforine , tripterygiumine
B, wilfortrine , wilfordine , triptolide , neotripterifordin ,
triptophenolide , cangoronine , wilforlide A , wilforlide B
g D R A S5 28 NMR IR, MS 455
FORYEE 2l 22 HPLC Al , 1 AR A — 4k i 4l
JERT 95% , A5t 1,
1.2 & %

Agilent 1200 B & 30 AH €. 3% 1Y . Agilent 6520
B Q-TOF Jiii{¥ . Agilent Mass Hunter B. 04. 00 %!
TAR S E & A BF (56 Agilent 24 7] ) 5 XS
105DU &Yy T K5 (0. 01 mg, Fii - Mettler Toledo
Z3]) s KQ-250DE 7 P &S i A5 B e e (R L
AR AR o

wilfortrine

OH

neotripterifordin triptophenolide

,COOH

wilforlide A wilforlide B

251.0 g, INHEE 50 mL, 4875 $2EX 30 min, JE 5, B
TE AR UERON ZIEFRE 10 455, 1 0. 45 um R, £F:
RE R o
2.2 HPLC 44

{4 §% #1: . Zorbax SB-C 4 #£ (4.6 mm x 50 mm,
1.8 pwm) ; R ENAH A:0. 2% HRRYAW, Wi shH B: &
i, B8 FE e L. 0 min, 10% B, 10 min, 40% B,



55 46 25 6 1]

F 474  HPLC-QTOF-MS 34 %53 T A 247 T 25 k2 il 691

40 min,65% B,50 min,80% B,60 min,95% B;tE
1225 C; Pk :0. 5 mL/min; FEAERE 2 pl,
2.3 MS &4

B ESLIE R TR, RN F R £
VR AR :325 °C, B : 8 mL/min,
M55 s JE 17 :40 psi(1 psi =6.895 kPa) , T4 &
JE:4 000 VB E 100 V, Rl B30 V, B
KM 75 [« MS . m/z 100 ~ 1 000; MS/MS: m/z 50 ~
1 000,

3 4 B

W2, 27 WUN G SR R AR L
BRI i R IR AT QTOF-MS 73, IR 8 TR R
SEE U ] UL 2 AR B T I i e A 3
RS AL A 0 AH X 4 F I A5 B, @ 3 Agilent
Mass Hunter B. 04. 00 #FH55 i o] B 1916 &4 70

T3, SO R IS B i E AL & 90, HEAT W18 1 %
o WEFE B I 4> 1B T g AT 4 S T R
(CID) i 3k = Jo i SR Ak , A Ak 15 40 A L Y 1
FES T MR B 1 A 2 D0, 2355 X IR A 5 )
DR B I E], LM E T 30 MEE Y, RS R
x1,

0 10 20 30 40 50 60
t/min

Figure 2 Postive total ion chromatogram of process residue of triptery-

gium glycosides

Table 1 Identification of chemical consitituents in process residue of tripterygium glycosides

Peak tr/min Compound M.Olecu]ar [M+H]* Caleulated Exror Product ion
formula (m/z) (m/z)
1 11.17 Tripfordine A Cy6HysNO g 780.272 0 780.270 9 -1.36 762,752,744 ,204
2 11.92 Triptolide CyoHyy Og 361. 165 4 361. 164 6 -2.22 343
3 13.30 Alatusinine Cy3Hy NOyg 822.280 1 822.281 5 1.71 794,204,176
4 16. 70 Wilfordine E CysHyy NO g 806. 286 8 806. 286 6 -0.26 788,206
5 16. 74 Wilfortrine Cyy Hyy NOy, 874.278 9 874.276 4 -2.84 856,846,204,176
6 17.53 Tripterifordin CyoHy 04 319.228 7 319.226 8 -6.04 255,131
7 17.95 Wilfordconine Cy Hy NOy 874.278 9 874.276 4 -2.84 856,846,176
8 18. 40 Triptonoterpenol Cy1 Hyo 0y 347.221 8 347.221 7 -0.33 219,205
9 18. 66 Peritassine A C33Hy NO g 806. 286 8 806. 286 6 -0.26 788,206
10 19.33 Wilfordine Cy3HygNOyg 884.296 8 884.297 2 0.40 866,856,204,176
11 19. 82 Neotripterifordin CypHzp 05 319.227 17 319.226 8 -2.91 255,131
12 20.78 Triptoquinone B CaoHye Oy 331.191 6 331.190 4 -3.67 229,203
13 21. 86 Wilforgine C4yHyHNO 858.279 3 858.281 5 2.57 840,206,178
14 22.76 Euonymine CygHyy NO g 806. 284 4 806. 286 6 2.72 788,206
15 23.56 Triptonoditerpenic acid Cyy Hyg Oy 345.207 4 345.206 0 -3.95 229,203
16 23.95 Triptophenolide CaypHyy O 313.180 0 313.179 8 -0.57 255
17 24. 65 Wilfornine A Cy5Hs  NO,, 926.309 0 926.307 7 -1.38 804,204
18 25.24 Wilforine CysHygNO g 868.303 7 868.302 2 -1.68 850,808,206
19 26. 30 Triptinin B CpHps 05 315.1952 315.1955 0. 86 243 219,205
20 27.54 Triptoquinone A CyoHy 04 329.175 4 329.174 7 -2.02 163
21 27.87 Triptonine B CyeHygNO,, 968.284 1 968. 281 9 -2.27 204,186,176
22 30. 12 Peritassine B Cy3HyNO g 868. 300 4 868.302 2 -1.68 206,188,178
23 31.45 Triptonoterpene methyl ether Cyy Hyp 05 331.226 4 331.226 8 1.12 231,219
24 34.22 Tripterygiumine B Cy3HyoNO g 868.302 4 868.302 2 -1.68 850,808,206
25 39. 80 Regelindiol B Cy Hyp Oy 487.379 4 487.378 2 -2.49 201,187
26 41.02 Ebenifoline E-II CysHs5  NO g 930.316 4 930.317 9 1. 60 310,206,188,105
27 46. 67 Cangoronine C30Hyy Os 485.326 1 485.326 2 0.11 189
28 50. 19 Wilforlide A C30Hy 05 455.352 0 455.352 0 -0.06 437,201,187
29 52.20 Linoleic acid C3H3,0, 281.247 6 281.247 5 -0.33 69,55
30 53.94 Wilforlide B C30Hy O3 453.336 3 453.336 3 0.05 409,201,187
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Figure 3  Positive ion MS and MS/MS spectra of wilfortrine( compound 5,up) and wilforgine ( compound 13, down)
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Figure 4 [Fragmentation pathway of wilfordine ( compound 10)
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Figure 5 Positive ion MS and MS/MS spectra of triptonoterpenol ( compound 8)
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