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Abstract: Objective To analyze and identify the chemical constituents from the water extract of Toosendan Fructus by UPLC-ESI-
Q-TOF-MS. The analysis was performed on an ACQUITY HSS T3 reverse phase column (2.1 mm x 100 mm, 1.8 pm). The mobile
phase consisted of acetonitrile and 0.1% formic acid was used for gradient elution, the flow rate was 0.4 mL/min. Methods
Quadrupole-time of flight-mass spectrometry was applied for the qualitative analysis under positive and negative ion modes and ESI
ion source was used for mass spectra. Results The results indicated that fifteen compounds from the water extract of Toosendan
Fructus had been identified by direct comparison in both positive and negative ion mass data, the element compositions analysis, and
the data of the literature. They are vanillic acid, lilac acid, p-hydroxybenzoic acid, rutin, meliatoosenin E, toosendanin, A>S-
isotoosendanin, isotoosendanin, meliatoosenin N, meliatoosenin P, 1-deacetylnimbolinin B, meliatoosenin R, 1-O-tigloyl-1-
O-debenzoylohchinal, meliatoosenin R, and nimbolinin B. Conclusion The efficient separation ability of UPLC and high sensitive
detection of MS are used in this study, which will provide the evidences for evaluating the quality of Toosendan Fructus herbs,
stabilizing the curative effect in clinic, and explaining the mechanism.
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Fig. 1 Total ion current chromatogram in negative (A) and
positive (B) ion modes for water extract of Toosendan
Fructus
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Table 1 Analysis on chemical constituents from water extract of Toosendan Fructus

SE TR EFTHER
WG min SCAY ERRAIR SERUMIRE EeAIR WERE i e BT
ATFRE ATRE ATRE HFRE
1 284 167.0337 167.0350 — — (-) 152,123,108 CHO, FHM 152 [(M—H)—CH;]; 108 [(M—H)—CH;—COO0["
20299 1970449 1970455 — — () 182,179, 164,161 CoH 05 THR 197 [M—HJ; 182 [(M—H)—CH;['; 179 (M—H)—H,0];
164 [(M—H)—CH;—H,07’; 161 [(M—H)—2H,0]
3350 137.0229 137.0244 — — ()13 CHO;  MBIERRR 137 [M—H]"; 120 [(M—H)—OH]"
4 406 6091465 609.1461 — — (-) 609,300, 271 CoHyOy AT 609 [M—H] ; 300 [(M—H)—Rha—Glc]
5054 — — 553.2070 5532050 (+)553,539 CasHy0yy meliatoosenin E 553 [M+Na]’; 539 [(M+Na)—CH,]
6 571 — — 5152302 5152276 (+)515,497 CuHy0y AS-RNIBZE 515 [M+H]'; 497 M+H-H,0]
7615 5732336 573.0341 5972332 5972312 (<) 573,531,489, (+)597 CyoHyOy JIBKEBIRNIME 573 [M—H]; 531 [(M—H)—OH—CH;]
§ 636 5732349 5730336 5972339 5972312 (-)531,453,(+)597  CyHyOy JIBKESIRNBE 573 M—H];531 [(M—H)—OH—CH;]
9 706 — — 6633161 6633145 (+) 663,605,563 CigHysOyy meliatoosenin N 663 [M+Na"
0 76 — — 5472690 5472672 (+) 547,525,505 CyHyO;  meliatoosenin P 547 [M+Na’
800 — — 607.2908 6072883 (+)589,577,549,507  CyHyOp  I-deacetylnimbolinin B 607 [M-+Na ; 589 [(M+Na)—H,0]"
12 804 — — 6052737 6052727 (+)605,575 Cy3HyOy  meliatoosenin R 605 [M+Na]’
13 828 — — 580.280 1 5892777 (+)589,567,529,489  CyHyOp  1-O-tigloyl-1-0- 589 [M+Na]’; 567 [M+H]";
debenzoylohchinal 529 [(M+Na)—CH;CH,CH,0H]"
4 853 — — 5912950 5912934 (+)591,497 CysHyO;  meliatoosenin K 591 [M+Na]"
15 995 — — 649452 1 6494527 (+)649, 620,605,562  CysHyOy nimbolinin B 649 [M+Na]’; 605 [(M+Na)—CO,]
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Fig. 2 MS? spectra (ESI") of tg at 2.84 min
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Fig. 3 MS? spectra (ESI") of ty at 2.99 min
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Fig. 4 MS? spectra (ESI") of tg at 3.50 min
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Fig. S MS? spectra (ESI') of tg at 4.06 min
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meliatoosenin E, HAHXS 731 i & 530, #dbHEMN %
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Fig. 6 MS? spectra (ESI") of tg at 5.41 min
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Fig. 7 MS? spectra (ESI") of tg at 5.71 min
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Fig. 8 MS? spectra (ESI") of tg at 6.16 and 6.36 min
3.3.8 Meliatoosenin N #z & 7.06 min IF & T
NHES T8 TN m/z 663 [M+Nal™, 52
-COCH; Al CH; J5 B m/z 605 [M~+Na—C,H;0—
CH,]" S5t Fr 8 FUg, WLI 95 MR¥EITC R BT,
A7 TR C36HagOr0, AT 731 BT BB AR
4 663314 5, SEMME N 663316 1, i 3cikiiis!!
JIBRF 1 #74E meliatoosenin N, HAHX 731 Bi& b
640, i CHENNZ LAY 0] g A meliatoosenin N
3.3.9 Meliatoosenin P g 24 7.62 min 1F & AT
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Fig. 9 MS? spectra (ESI+) of tg at 7.06 min
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Fig. 10 MS? spectra (ESI") of tg at 7.62 min

3.3.10 1-Deacetylnimbolinin B #z 24 8.00 min 12+
PR UED T T8k miz 607 [M+Nal’, 2 1
T T HL0 JE T8 m/iz 589 [M+Na—H,0] " %
FE T, WA 11 ARAETCERA ST, e EYor
T3 C3HayyOo, AN 731U ISAE A 607.288 3,
SEIE N 607.290 8, i SCHRIE" 1B A AR
1-deacetylnimbolinin B, JAXS 4> it Ay 584, #it
HEMNZAL S W] N 1-deacetylnimbolinin B.
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Fig. 11 MS? spectra (ESI") of tg at 8.00 min
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Fig. 12 MS?’ spectra (ESI") of ty at 8.04 min

3.3.12  1-O-Tigloyl-1-O-debenzoylohchinal ~ #x A
8.28 min 1E & AR MES BTN m/z 589 M+
Na]", A4 m/z 567 [M+H], FBZE 1 571
CsH;0H J5 e m/z 529 [M+Na—C;H,0H]" 25
FE T, WL 13; MRETCERANIIT, 2B Y5
T34 C3HapOg, AR 73 1 U HIRAE N 589.277 7,
Sy 589.280 05 s SCHRARIE" 2 117 P A A0 2
AW 1-O-tigloyl-1-O-debenzoylohchinal ,  H:AH X}
Gy TR 566, HEULHENIZAL ST Re AT
ERMUEY) 1-O-tigloyl-1-O-debenzoylohchinal .
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Fig. 13 MS? spectra (ESI") of tg at 8.28 min

3.3.13 Meliatoosenin K #z 24 8.53 min 1F & 7
WO T B T8l miz 591 [M+Na]™, W& 14; T
FUHBGHT, BT R C3HuOs, AHX ST
PR A 591.293 4, SEIE A 591.295 0, 30k
3B B 7 A7 AE meliatoosenin K, HAHXT /> 15
BN 568, PEHHENNZA AT B8N meliatoosenin K.

3.3.14 nimbolinin Bz A 9.95 min IF & T
WS> T8 T8N m/z 649 [M+Na]™, Ffii2: 1471

CO, i T m/z 605 [M~+Na—CO,]" 51 81U,
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Fig. 14 MS? spectra (ESI") of tg at 8.53 min
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Fig. 15 MS? spectra (ESI') of tg at 9.95 min
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