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Identification of main chemical constituents in extracts of Akebiae Fructus by
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Abstract: Objective To establish an HPLC-ESI-MS method for quickly identifying the chemical constituents in the extracts of
Akebiae Fructus. Methods The main saponin components in the extracts of Akebiae Fructus were detected with the HPLC-ESI-MS
in negative ion mode. These components were further analyzed by MS” and MS? spectra, and by comparing with the corresponding
reference substances and literature data. Results Seventeen saponins in the extracts of Akebiae Fructus were well separated in one

run. Conclusion The new method is accurate and rapid. It could be used to identify the main chemical constituents in the extracts of

Akebiae Fructus and be suitable for the quality control of Akebiae Fructus.
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System P4000 %%; Xcalibre 210 ¥ 4b# R 50);
Millipore-Simplicity B2I/KAIE RS, HEE. LG
Jytaial (32 Fisher A w)), HIRE: (3£ Fisher
D)y KON HEZK . saponin X, saponin B.
saponin Pp. saponin A S5 [ 5N ARSI = 1 ], &
HPLC-UV VLTS 51 73 U KT 98%.

TUNTT 2011 4F 9 FR A BORM, &VLpg
oS A7 5t X PR A AR 48 58 R R TE R A — R
Akebia trifoliate (Thunb.) Koidz. [T 4T R 52 .
2 XWAHE
2.1 BIESRIEEH
211 WAHEGE A A% A8 TSK-GEL ODS-
80Ts QA Cig (150 mm X2 mm, 5 um); WishHi A 4
i§ (A) -5 mmol/L FIRZHM (B), BHELENL: 0~
25 min, 0~10% A; 25~35 min, 10%~30% A; 35~
60 min, 30%~50% A; AFE 0.2 mL/min; A
hEdR: SEFERE 10 pL.

2.1.2 RIS BSI U, S AR, 44
Y m/z: 100~1 500 & FHF&A A% HEIE 3.2
kV; 5725 (Np): 25 L/min; 4iBh< (He): 3 L/min;
BT TEIE 320 C; B ARS8 Vs &
EECKHE-125 V.,

22 HmEIH&

22,1 IR ERARICU R R
(k1575 25¢g, DL 8 FFEN 70% LEEHRIN 2 K,
FEX 1.5 hy BIF 2 RASHUE, WRikds, Weais 50
mL, WZEW 4 500 r/min 0 10 min, B0 R
PUE, T8, PRI KSR PRI 0.1 g FHU%N
TR, PRI EZR S 100 mL, 7ER 48K
. HEFERTIL 0.22 pm AL .

222 ORISR B FREX saponin
Pk~ saponin D. saponin X. saponin B. saponin Pp.
saponin A X% 5% 0.002 0. 0.002 1. 0.002 0. 0.002 1.
0.002 1. 0.002 2 g, HIWILALLEIFIRANAHE RS 25
mL, JEEFEAE, FCHIRBTERRE R 0.08 mg/mL 1)
TRAX A ERERTIE 0.22 pm TUALIERR .
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Fig. 1 Total ion current chromatograms of blank (A),
mixed reference substances (B), and extracts

of Akebiae Fructus (C) under negative ion mode
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911 11 009 ) [M—H] #Er1& FIg g, 1~11
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P IL BRI, 2408 B B 7o E 20 e
AR IO DB ORI L PV RS, 4F ESI (1
B RN 45 o AR R R U0 miz 471, 5
RIR miz 455+ BITTMEAZIR m/z 487 FEF o i ey
T, XU BT DU A AR K 1 AR
Kl 2 4p st T LUR B S e BRI 24
saponin X). PAFHCRER A BFZ I 21T (41 saponin
Pe) FTLABAYTRA 1 A BFA% 16 "2 (4 saponin PJ-1)
(1) MS? i ,

KH LC-MS $iAK, v LASR AR5

Atk T



* 1564

¢ %% Chinese Traditional and Herbal Drugs

a4k E128 201346 B

HO

saponin X

ESI-MS m/z: 250.00~1 000.00

ESI-MS m/z: 250.00~1 000.00

749.26
603.31

912,34 45‘5.33

471.47
!

saponin Pg

587.49

saponin PJ-1

ESI-MS m/z: 150.00~1 100.00
649.91

487.93
749.22

294,65
234.54 33634 411.01) 58324
T T T T T T T

300 400 500 600 700 800 900 1000

300 400 500 600 700 800 900 1000 200

300 400 500 600 700 800

mlz

2 UEEBREET A FHER B) FMMIHICER (O HBRMEFAEFRIL

Fig.2 Negative ion MS spectra of saponins with hederagenin (A), oleanolic acid (B), and arjunolic acid (C) as mother nucleus

X AR A AR I 12 BT IS R, i3k
KA S YA o 7 A 8, Tl 5 225 30k
I (1 TR0 7 P A A P AR 40 T Ll ) 45 67
355 FL it B T R AR AR A, M e i
M EWAE. b T e S GPIR g, X &k
NTETHTT MS?, BE MS® @i, %171
BT HAE) MS? BT

LRBF ] 9 11.50 min AT 35.76 min (1)U 1 A1 8,
FE BT, ¥45 H o m/z 1089 [M—H] & 1%,
i 78 HA 2> 0k 1090 %) m/z 1 089 [M—H]
WEZ T8 T IEREAT MS MM, 1 1 11 MS> 45
miz 957, 811, 649, 487 W &1, xR, [M—
(XyV/Ara—H,0)—H] . [M—(Xyl/Ara—H,0)—(Rha—
H,0—H] . [M—(Xyl/Ara—H,0)— (Rha—H,0)—
(Gle—H,0)—H] » [M— (Xyl/Ara—H,0)— (Rha—
H,0)—2(Gle—H,0)—H]; £33kl P bkag, He
W& 1 AT HE A saponin PJ-1; 14 8 JFTib45 i m/z 927, 765,
603, 471 M EF, RN [M—(Gle—H,0)—
H] . [M—2(Gle—H,0)—H] . [M—3(Glc—H,0)—
H] . [M—3(Gle—H,0)—(XylVAra—H,0)—H] . &5
SCHRARIE LLE, AL A saponin F

LB I A g 24.54 min [0 2, 76602 AR,

g5 th m/z 1381 [M—H] & 7U, 8 JAHXS 73 15t
T 1382; X miz 1381 [M—H] #E4r 115 T4k
1T MS g0 M, FUkghH m/iz 1219, 1 073, 911,
749, 603, 471 MW &, 730N [M—(Gle—
H,0)—H] . [M—(Glc—H,0)—(Rha—H,0)—H] .
[M—(Glc—H,0)—(Rha—H,0)—(Glc—H,0)—H] .
[M—(Glc—H,0)—(Rha—H,0—2(Glc—H,0)—H] -
[M — (Glec — H,0) — (Rha — H,0) — 2(Glc — H,0) —
(Xyl/Ara—H,0)—H] . [M—(Glc—H,0)—(Rha—
H,0) — 2(Glc — H,0) — (Xyl/Ara — H,0) — (Glc —
H,0)—H] . 7EMS 1, 1219, 1073 15 544 59,
1M 911 FREENR AR, nTLAAIWT C-28 47 2 2opik, IL
ity 3 ANBIRELE C-3 7 1o 2 5cikdpis ths™, 4
MHZA AW A saponin Go

LB I 18] 4 26.41 min A1 34.10 min (K1 3 F1 7,
EGE AR, ¥4 m/z 1219 [M—H] & 1%,
fiff e FAXS > TN 12205 %F m/z 1219 [M—H]
WES T2 TUEREAT MS S4BT, 1§ 3 19 MS” 4511
m/z 749, 603,471 [IFF BT 73 mll% Y, [M—(Rha—
H,0)—2(Gle—H,0)—H] . [M—(Rha—H,0)—
2(Gle—H,0)—(Rha—H,0)—H] . [M—(Rha—H,0)
2(Gle—H,0)—(Rha—H,0)— (Xyl/Ara—H,0)—
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Table 1 MS spectra data of 17 compounds in ESI negative ion mode
%9 t/min  FFICEH &Y [M—H] (m/2) MS? (m/z)
1 11.50 111 saponin PJ-1 1089 957, 811, 649, 487
2 24.54 I saponin G 1381 1219, 1 073,911, 749, 603, 471
3 26.41 I saponin Py 1219 749, 603, 471
4 27.32 1 saponin PJ-2 1073 927,765, 603,471
5 28.96 I saponin E 1059 897,927, 735, 603, 471
6 30.16 I saponin D 927 765, 603, 471
7 34.10 I ciwujianoside A 1219 1073, 911, 749, 587, 455
8 35.76 1 saponin F 1 089 927,765, 603, 471
9 36.71 1 pulsatilla saponin D 911 749, 765, 603, 633,471
10 38.44 I pulsatilla saponin D 57444 911 765, 749, 603, 471
1 39.37 I saponin Pp, 714 {4 749 705, 603, 471
12 44.60 I saponin X 911 735, 603, 471
ARG ARFH 1009 911, 749, 603
13 42.12 I saponin B 735 603, 471
1 saponin Pp 749 603, 471
14 43.20 I saponin A 603 471
15 49.66 11 saponin Pg 749 587, 455
16 52.49 1 saponin C 765 603,471
17 57.91 REA KA 733 571

ARG P HORR: TP R
I-hederagenin; II-oleanic acid; III-arjunolic acid

H] . 45 saponin Py % I BTG (] 1-B) K& LC
LREF TR B 1-CO LB, 1 2 14 504 saponin Py
W 7 JFitk 2t miz 1 073, 911, 749, 587, 455 [T 25
T 73 N M—(Rha—H,0)—H] + [M—(Rha—
H,0)—(Gle—H,0)—H] » [M—(Rha—H,0)—2(Glc—
H,0)—H] . [M—(Rha—H,0)—3(Glc—H,0)—H] -
[M—(Rha—H,0)—3 (Gle—H,0)—(Xyl/Ara—H,0)—
H] o fEMS ', 911 FREMsm, AT LUK C-28 £i7.2%
ZobEEE, oAl 2 MPEEAE C3 A7 k. S5 SCRINE
L™, HEMAL 5400 ciwujianoside Ao

TR IA] 2 27.32 min ({04 4, 7650 38 FAEF,
I m/z 1073 [M—H] & WA 2 HAHXE 7+ i
H1074; X m/z 1 073 [M—H] #ES> 1B IR T
MS? ZHRBT, FTbsst m/z 927, 765, 603, 471 HIFE
FET, xR [M—(Rha—H,0)—H] « [M—
(Rha—H,0)—(Gle—H,0)—H] » [M—(Rha—H,0)—2
(Gle—H,0)—H] . [M—(Rha—H,0)—2(Glc—H,0)—
(Xyl/Ara—H,0)—H] o £ 3CHkE L™, %
AT HE A saponin PJ-2.

TREG IS TH) A 28.96 min [FU 5, 76 41 5 AR,
WL m/z 1059 [M—H] 27U e LA o 7 i =

H1060; X m/z 1 059 [M—H] #EZ> 15 T UE3E T
MS SfE5HT, RIS H miz 897, 927, 735, 603, 471
(BT, 433N, [M—(Gle—H,0)—H] ~ [M—
(Xyl/Ara—H,0)—H] . [M—2(Gle—H,0)—H] .
[M — (Glec — H,0)— (Xyl/Ara—H,0)—H] . [M—
2(Glec — H,0) — (Rha— H,0) — 2(Xyl/Ara — H,0) —
H] s RWIR AR 2 B e 106, U]
AL A RO . 20 5 SRR b, A
WA YN saponin E.

TRBE A2 30.16 minffU&6, 7 1 68 FAR X
T, dlidm/z 951 [M+Na]", 927 [M—H] & T
JESLARXE 2> TR 9285 Xfm/z 927 [M—H] 4y
T IR TMS 2R T, ik es thm/z 765, 603,
ATUIRE R B 15 miz 765 I REE 1 I 214N K ()7
EPEEAS R A S F [M—(Gle—H,0)—H] , m/z
603 Am/z 927 A BEEBS 2K 22 24N I /K 1) 1 26 B 2 J5
FRIRE R BT [M—2(Gle—H,0)—H] = m/z 471
him/z 92T RERS I 224N B 7K P 6 4 W 5 i P o 2%
U B8 K AW 5B 7 A B 1R 753 20 00 &1 [M—
2(Gle—H,0)— (Xyl/Ara—H,0)—H]~ £ saponin D
XS TEE (E1-B) ORI (-0
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5, i izt &) saponin Do

A BA I 18] 4 36.71 min F138.44 min [ 9 F11 10,
AN TN, B H m/z911 [M—H] & 7%,
By 2 A6 2 T A 9125 X m/z 911 [M—H] BT
MS ZURHT, W 9 ) ESI-MS™ 45 Hi— R4 2o
FIREFT 251 749 [IM—H—(Gle—H,0)] » 765 [M—H—
(Rha—H,0)]"» 603 [M—H—(Glc—H,0)—(Rha—
H,0)] + 633 [M —H — (Rha — H,0) — (Xyl/Ara —
H,0)]". 471 [M—H—(Glc—H,0)—(Rha—H,0)—
(Xyl/Ara—H,0)] o Uil A 2 W iz A4k S R i) 2k 2
1 Ar TR AT 1 207 A0, AR AR OR L
B, URBABEAS & BRI B S R AR
15 EVAT AN 2 ASBESS AT BT RATRE B | 255
RkFROE L, AL AT AE Y pulsatilla saponin Do
U 10 Jiik st m/z 765 [M—(Rha—H,0)—H] . 749
[M—(Gle—H,0)—H] . 603 [M—(Glc—H,0)—
(Rha—H,0)—H] . 471 [M—(Glc—H,0)— (Rha—
H,0)—(Xyl/Ara—H,0)—H] [\ B 1. WFEE
ORI U 749 FRERR R, K WA RE AT C-28
fr, HAWBHERAE C-3 fr. 25 3CikikiE b,
5 Z AL A )N pulsatilla saponin D [ [R] 73 A4 1<,
SR Rt — A

PREG I ] 39.37 min AT 49.66 min U5 11 Al
15, fERE TN, B4 H m/iz 749 [M—H] &1
U, A HAX 731 UK 7505 X m/z 749 [M—
H] #E5r T B IR T MS 2 o0HT, w0 11 iy
i om/z 705, 603+ 471 [FER BT 43R0, [M—
CO,—H] .~ [M—(Rha—H,0)—H] . [M—(Rha—
H,0)—(Xyl/Ara—H,0)—H] . Zi5 Lkt #ED
WEIJIESE C-3 7, M saponin Pp Y [F] 4> ke fA, 45
Rt BN . 1§ 15 JFE 4 Y m/z 587, 455 1
R, AN [M—(Gle—H,0)—H] « [M—
(Gle—H,0)— (Xyl/Ara—H,0)—H] ; H:H m/z 587 ]
5 5, HEMRIZELE C-28 17, ACHESBT H4f1
AR C-3 fir. 25 CmRIRiEs !, e S
T g A saponin Pgo

LR FA I A] 24 44.60 min [0 12, 75 6125 A,
5 [IM—H] A m/z 1009 1911 [FHES> 15 1k,
RITEIE 12 TRERL & 2 MEEW. X m/z 911 [M—
H] #4755 FIEHET MS ZYERHT, FUS4H miz
749, 603, 471 MR ET, AN [M—(Gle—
H,0)—H] . [M—(Glc—H,0)—(Rha—H,0)—H] .
[M—(Glc—H,0)— (Rha— H,0)— (Xyl/Ara—H,0)—

H] » >KXH saponin X XJRtoar i, il & O i
IR 52 E 3, S iIE 12 2 saponin X

TR IFIA] A 43.12 min [0 13, 75608 T
T, 45 [M—H] N m/z 735 F1 749 [HES T8 1
s, & 10 13 W REAL S 2 MB AL T m/z 735,
749 [M—H] &1 WA HANX 73 7 L&l 736,
750, HIFFN. [M—Xyl/Ara—H,0)—H] + [M—2
(Xyl/Ara—H,0)—H] - X H saponin B % & i X e,
SR S AR B I 1) 5 A A — 30 %58 m/z 735
oAy saponin Bo Xt m/z 749 [M—H] #4515 116
1T MS ZfE AT, BUksst miz 603, 471 IR 2
T AR [M—(Rha—H,0)—H] » [M—(Rha—
H,0)— (Xyl/Ara—H,0)—H] . X saponin Pp X} 1§
AR, B RO S AR R R S iz AL %
5E m/z 749 A4 saponin Pp.

{REE IS IE] 2 43.20 min [0 14, 75605 T
N, A8 m/z 603 [M—H] &1 WA E R 23 1 B
H 604; Xf m/z 603 [M—H] #2155 T I&HE4T MS
ZURIYHT, RIS miz 471 IR B 1, B [M—
(Xyl/Ara—H,0)—H]"; KX H saponin A X i it ) i,
SRR AR B I (] S A — 3, S kg 14
4 saponin A

TR 52.49 min (& 16, 7F 618 T
I miz 765 [IM—H] 27U 2 AR 4> 7
TN 7665 XF miz 765 [M—H] #ES T 25 I3 T MS
SR, TG miz 603, 471 PIREFT 1, 2l
XN [M—(Gle —H,0)—H] « [M— (Glc —H,0)—
(Xyl/Ara—H,0)—H] . £ 5 CikEcm o b, e
&P e saponin Co

[ 12, A N R4 M—
H] A m/z 1009 #5525 7V, AR 77 sl
1 010; %F m/z 1 009 #E5> 251 WA T MS 25>
BT, 45 911, 749, 603, i T-WaNAK, AKAEL H 1T
JCHEFT, JCIEHEI S5 R CRETIRIA 57.91 min (1)
W 17, ERE R, Wid miz 733 [M—H]
B, i XS oy T LR 734 X miz 733
[M—H] #E5> 7 3 FUEEAT MS RE0HT, Bk
W omiz ST1RE R BT miz ST1 TR 1T A
K R HEAS B B [M—(Gle—H,0)—
H] , FuReess i oifE B, e aridt—>
EH

Sy M PAN7 1) HPLC-ESI-MS 4 7] LA B =
WS AT BT A R AR AT, =i
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BRI T [M—H] W, AN [M+Na]™ U,

FERE WA L, C-28 o7 b IR (VB 5 2 R 4,

C-3 {7 FREMBEEAERT R AR EWTRL Iy, W]

DL Wb 55 0% 2 TR] IR B s 700 1) 2 [A) I e 47

B, BRI TR, UEWIREIE O SRS, R

WrEd, WAL e S 1 oA .

4 it
ARSI EUCK T LC-MS™ B FH H AR 23 B T 0

SR N RS o i P R R

TG B LR, R T WU ) 17 AN

BRI N 2 NSRS S o AR S

RILIIX 17 AR R T 1 S 5 () 32 22

S
AWEFUHENL T FRENT 2 o 32 B 2R 1

PRI HEFAY LC-MS" 4387 )77, 107 RE RS A I

SEILTRANT 290 22 41 03 1) R 4 B T 4R Al 5 I 1R A1

SR EE RIS IS, AETREN T 2564 24 800 SRR ¢ S
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