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Chemical constituents in Akebiae Fructus based on UFLC-Q-TOF/MS
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Abstract: Objective To identify the chemical constituents in Akebiae Fructus by UFLC-Q-TOF/MS method. Methods The
separation was performed on an Acquity UPLC BEH C;g Column (100 mm x 2.1 mm, 1.7 um), with a mobile phase using 0.1% formic
acid-acetonitrile and water containing 0.1% formic acid (B) for gradient elution. The flow rate was 0.3 mL/min, the temperature of
column was 40 ‘C with injection volume of 1 pL. TOF/MS and electrospray ion (ESI) source were applied for the qualitative analysis
under the negative ion mode, and the full mass scan range was m/z 100—1 500. Results According to MS principle, twenty-five
triterpenoids were identified from the methanol extract of Akebiae Fructus and the chemical structures of other nine unknown
compounds were deduced. Conclusion UFLC-Q-TOF/MS method could identify the main chemical constituents in Akebiae Fructus
rapidly and accurately, which lays a foundation for the quality control of Akebiae Fructus.
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Fig.1 UFLC-Q-TOF/MS total ion chromatogram of chemical constituents in Akebiae Fructus

F1 J\AHLILZEH S UFLC-Q-TOF/MS RIS HTER (B TFHER)
Table 1 UFLC-Q-TOF/MS analysis results for chemical constituents in Akebiae Fructus (negative ion mode)

BE  t/min i ‘ [M—H] ] ‘ [M-++HCOO] ] N
WAHE SEFRE WAHE SERRAE

1 0.98 — 679.228 4 — — — —

2 1.59 — 383.097 3 — — — —

3 1.89 — 353.087 7 353.087 8 — — C6H 1500

4 2.73 — 707.180 6 — — — —

5 2.93 — 353.087 6 353.087 8 — — C1H1500

6 6.06 — 477.138 5 — — — —

7 6.28 — 515.117 8 515.119°5 — — CysHauO1s

8 6.45 — 515.117 8 515.119°5 — — CysH,,015

9 6.84 — 461.144 1 — — — —
10 7.00 — 515.117 8 515.119°5 — — CysH,015
11° 7.71 — 1073.5174  1073.5146 11195186  1119.5218 Cs,Hg,05
12 8.68 saponins PJ-1 1089.5465  1089.5487 11355515 11355531 Cs;HygqOns
13 8.85 saponins G 13816630  1381.6645  1427.6683  1427.6689 CesHi06031
14 8.99 saponins F 1089.5448  1089.5487 11355504 11355531 Cs3HggOs
15 9.36 saponins PH 941.473 2 941.475 2 987.479 5 987.478 2 C4H74015
16 9.69 KA 779.427 7 779.422 3 825.425 1 825.426 7 C41HgiO14
17 9.79 saponins PK 1219.608 3 12196117 12656135 12656161 CsoHogO16
18 9.93 KA 765.431 0 765.443 1 811.446 3 811.446 5 CyiHeO1s
19 10.15 saponins E 1059.5356  1059.5382 11055402  1105.5409 Cs,HgsOn)
20 10.43 saponins D 927.494 1 927.4959 973.499 1 973.500 3 C4H7¢O15
21 11.19 saponins PJ-2 1073.5515  1073.5538  1119.5565 1119.558 3 Cs3HggO
22 11.33 saponins PJ3 1203.6160  1203.6168  1249.6198  1249.6212 CsoHogO0s
23 11.69 — 1057.5576  1057.5589  1103.5627  1103.5632 Cs3HggO:
24 11.81 yuzhizioside IV 1043.5415  1043.5432  1089.5465  1089.5476 Cs,HgyOs:
25 12.21 saponins C 765.431 0 765.443 1 811.446 3 811.446 5 CyHgO1s
26 12.46 arjunlic acid 487.3412 4873429 533.3459 533.347 3 C3oHus05
27 13.02 norarjunlic 4713105 4713116 517.3157 517.316 0 CoH4405
28 13.39 trifoside B 865.457 0 865.459 1 911.462 8 911.463 5 CusH70O16
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WS o/min 4 M (MTPHCOO1 AT
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29% 13.68 — 733.4139 733.416 8 779.419 7 779.420 1 C4Hg012
30 13.74 quinatoside C 719.397 4 719.401 2 765.403 9 765.405 6 C39Hg0012
31° 14.09 — 911.498 5 911.501 0 957.503 7 957.505 4 Cy47H76017
32 14.30 pulsatilla saponin D 911.498 5 911.501 0 957.503 7 957.505 4 Cy47H76017
33 14.62 saponins Po 881.488 5 881.490 4 927.493 1 927.494 8 Cy6H74016
34 14.87 saponins B 735.4357 7354325 781.4349 781.436 9 CyoHe4012
35 15.00 saponins Pd 749.453 0 749.448 2 795.4512 7954225 C41Hg6012
36" 15.25 — 849.470 7 849.464 2 895.467 3 895.469 6 CysH70015
37 15.32 trifoside C 881.429 3 881.454 0 — — CysH7017
38 15.48 saponins A 603.387 5 603.390 2 649.392 8 649.393 3 C;35Hs60g
39° 15.71 — 717.419 2 717.4219 763.424 7 763.424 9 C4oHe2O1y
40 15.86 quinatoside D 703.420 9 703.406 3 749.409 4 749.410 7 C39HgO1y
41 16.02 akeboside ste 895.503 8 895.506 1 941.508 3 941.5104 Cy47H76016
42 16.27 saponins PE 749.451 8 749.447 0 795.4512 7954525 C41Hg6012
43* 16.54 — 865.493 3 865.495 5 911.499 4 911.4999 CyH740;5
44 17.08 saponins PB 733.450 6 733.4532 779.456 3 779.457 6 Cy1HeO1y
45% 17.21 — 719.435 1 719.437 6 765.440 8 765.442 0 C4oHesO1y
46* 18.22 — 633.398 5 633.400 8 679.406 1 679.405 2 C36Hs509
REHLEY, TER
# stands for new compounds, same as following tables
x2 J\BHILERSH MS/MS HHTER (GiBEFER)
Table 2 MS/MS analysis results for chemical constituents in Akebiae Fructus (negative ion mode)
i BATEE R I e
1 679.228 4 —
2 383.078 8, 337.088 9, 315.108 7, 153.054 1, 135.044 7
3 353.089 6, 191.056 3, 179.034 9, 135.045 3 — Ci6H 1509
4 707.180 6, 353.088 1, 191.056 4 —
5 353.089 1, 191.056 3, 179.035 1 — Ci6H1509
6 477.141 1, 315.107 3, 161.024 6, 133.029 —
7 515.121 3, 353.088 3,335.077 1, 173.045 1 — CysHp401,
8 515.120 1, 353.088 1, 191.056 3, 179.034 8 — CysHp4015
9 461.147 3,179.034 9, 161.024 9, 133.030 1
10 515.119 8,353.087 7, 173.045 3 — CysHp401,
11° 1119.503 4 [M+COOH], 1 073.529 9 [M—H] ", 601.199 2, 1074.5247 CsyHgr003
471.311 4 M—Glc—Glc—Rha—Ara]
12 1 135.563 [M+COOH], 1 089.556 9 [M—H]", 601.199 2, 1090.556 0 Cs3Hg6O03
487.342 5 [M—Glc—GIlc—Rha—Xyl]"
13 1 381.663 1382.6718 CesHi06031
14 1 135.682 6 [M+HCOOT], 1 089.557 6 M—H], 765.455 53 [M—H—Glc—Glc], 1090.556 0 Cs3HgsOn3
603.394 9 [IM—H—Glc—Glc—Glc] , 471.354 5 [M—H—Glc—Glc—Gle—Ara]
15 987.491 1 [M+HCOOT, 941.484 4 [M—H] ", 471.312 0 [M—H—Glc—Glc—Rha] 942.482 4 C47H74019
16 779.427 7 [M+HCOOT], 735.438 9 [M—H], 633.369 3, 615.356 8, 571.368 1 780.429 6 C41HgsO14
17 1219.626 7[M—H], 749.453 1 [M—Glc—Glc—Rha], 1220.6190 CsoHys006




3286 ¢ ¢ 3% Chinese Traditional and Herbal Drugs 3% 44 % 2% 23 #§ 20134 12 A
L)

-5 15 2 FEIAIN 7 e g

18 765.448 5, 601.377 2, 487.345 2, 439.322 766.450 3 Cy41HgO13

19 1059.5452 [M—H], 897.492 3 [IM—H—Glc] , 735.434 0 [M—H—Glc—Glc], 1 060.545 4 Cs,HgOn)
603.390 1 M—H—Glc—Glc—Xyl] , 471.347 1 IM—H—Glc—Glc—Xyl—Ara]

20 973.508 8 [M+HCOO], 927.502 1 [M—H], 603.391 4 IM—H—Glc—Glc] 928.503 2 Cy47H76013

21 1073.566 4 M—H] ', 749.453 4  M—H—Glc—Glc] , 603.392 7 [M—H—Glc— 1074.561 1 Cs3HggOn)
Glc—Rha] , 471.349 4  M—H—Glc—Glc—Rha—Ara]

22 1203.636 8 [M—H], 733.460 9 [M—H—Glc—Glc—Rha]” 1204.624 1 Cs59HggOns

23? 1057.573 5 [M—H], 733.460 9 [M—H—Glc—Glc] ', 601.201 5 [M—H—Glc—Glc— 1 058.566 2 Cs3HgOy4
Ara], 455358 3 [M—H—Glc—Glc— Ara—Rha]”

24 1 089.559 2 [M+HCOO], 1 043.553 6 [M—H], 719.441 8 [M—H—Glc—Glc], 1 044.550 5 Cs,Hg4O54
587.397 7 [M—H—Gle—Gle—Ara] , 455.353 7 [M—H—Gle—Gle—Ara—Xyl]

25 811451 5 [M-+HCOO], 765.45 [M—HJ", 603.392 [M—H—Glc]", 766.450 3 CaHeO1s
471.349 1 [M—H—Glc— Ara]”

26 487.341 2 488.350 2 C30Hy505

27 471.3105 4723189 CyoHy4O5

28 911.476 1 [M+HCOOT], 865.467 1 [M—H], 719.497 1 [M—H—Rha] ", 866.466 4 Cy4sH70016
587.363 4 [M—H—Rha—Ara]", 455.318 4 [M—H—Rha— Ara— Xyl]"

29° 779.428 6 [M+HCOO], 733.420 5 [M—H]", 587.361 8 M—H—Rha], 734.424 1 C40Hg2012
4553173 [M—H—Rha— Ara]”

30 765.412 4 [M+HCOO], 719.406 4 [M—H] ", 587.361 | [M—H—Ara]’, 720.408 5 C3oHgO12
455317 5 [M—H—Ara—Xyl]”

31 911.508 6 [M—H], 749.453 3 [M—H—Glc], 603.393 3 [M—H—Glc—Rha], 912.508 3 C47H76017
471.349 0 [M—H—GIlc—Rha—132]"

32 911.509 8 IM—H] , 749.454 1 [M—H—Glc], 603.392 8§ [IM—H—Glc—Rha] , 912.508 3 Cy7H7601¢7
471.348 9 [M—H—Glc—Rha—Ara]

33 927.502 3 [M+HCOO], 881.495 8 [M—H]", 749.451 | [M—H—Ara]’, 882.497 7 Cy46H74016
735.435 9 [M—H—Rha]", 603.392 6 [M—H—Rha— Ara] ", 471348 8
[M—H—Rha—Xyl—Ara]”

34 781.440 3 [M+HCOO], 735.4357 [M—H]", 603.390 5 [M—H—Ara] ", 736.439 8 C4oHg4012
471,347 4 [M—H—Ara— Xyl

35 795451 2 [M-+-HCOOT, 749.453 [M—HJ", 603.391 5 [M—H—Rha]", 750.455 4 CaHeOr
471.348 5 [M—H—Rha— Ara]”

36° 895.468 6 [M+HCOO], 849.470 7 [M—H] , 717.425 1 [M—H—Ara], 850.471 5 CysH70Oq5
571.365 4 [M—H—Rha— Ara] , 439.321 6 [M—H—Rha—Ara— Xyl]

37 927.506 8 [M+HCOO], 881.499 8 [IM—H], 719.442 3 [M—H—Glc], 882.461 3 CysH70017
587.397 5 [M—H—Ara—Glc], 455309 1 [M—H—Ara—Gle—Xyl]

38 603.392 6 [M—H] , 471.341 4 M—H—Ara] 604.397 5 C35H5604

39°  717.4259 [M—HJ, 571.365 7 [M—H—Rha]", 439.321 4 [M—H—Rha— Ara]” 718.429 2 CaoHeOy

40 703410 1 [M—HJ, 571365 4 [M—H— Ara] ", 439.321 9 [M—H—Ara—Xyl]" 704.413 6 C3oHeOy

41 895.514 7 [M—H], 733.459 8§  M—H—Glc] , 587.398 7 [M—H—GIc—Rha] , 896.513 3 Cy47H76016
455.354 1 [IM—H—Glc—Rha—Ara]

42 749.451 8 M—H], 587.398 3 [M—H—Glc] , 455.353 9 [M—H—Glc—Ara] 750.455 4 C41HgO12

43* 911.509 2 [M+HCOOT], 865.503 [M—H] ", 733.458 2 [M—H—Ara] , 866.502 8 Cy6H74015
719.442 8 [M—H—Rha]’, 587.398 1 [M—H—Rha—Ara] ,
455.353 6 [M—H—Rha—Ara—Xyl]"

44 733.4559 [M—H], 587.397 3 [M—H—Rha] , 455.352 7 [M—H—Rha—Ara] 734.460 5 C41HgO11

45°  719.439 8 [M—HJ, 587.396 4 [M—H— Ara], 455.352 8 [M—H—Ara— Xyl]" 720.444 9 CaoHeiOy,

46' 679375 1 [M+HCOOT, 633.361 8 [M—H], 471.353 [M—H—Glc] 634.408 1 CseHesO0
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