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HME BH: £ =rt KB HHP23F PH. 23 PJ1 49 TLC % %] F= 23 PH. akemisaponin E., 23 PJ1 #=
scheffoleoside A #) HPLC &80 & % ik, Fik:TLC &, EF A AZRK Tl - P8 - P2 (20:10:1), 2 &
F A 10% #BR TER 7% ; HPLC % , R JRARA4F C g &35 42 (250 mm X 4.6 mm, 5 pm ), VAT HE — K (21:79)
A RHHA, Ak 1.0 mL - min~', A0 5% K 200 nm, 48R 30 C, &R =t K@ 254+ 23 PH. 23 PJ1 #
TLC %4~ % 2% R ¥ 3% ; HPLC % M #F 2 3 PH. akemisaponin E, 2 3 PJ1 F= scheffoleoside A # 3 4% =& 4~ %)
F 0.201~5.025 pg(r=0.999 9 ). 0.076~1.888 ug(r=0.999 9 ). 0.224~5.608 pug(r=1.000 0) F= 0.041~1.035 pg
(r=0.9999)CE N 5% @R EILRIFHLMR R ;P E (n=3) 241 4 99.8%.98.2%.99.5%98.9%,
RSD %314 0.46% . 1.2%-0.40% #= 1.0%; 5 A-fu P 23 PH. akemisaponin E. 23 PJ1 #= scheffoleoside A
4B E A A 2.094~3.928. 0.956~1.418,2.958~4.472 F7 0.526~0.797 mg - g ', LEi&: s Tr ik 42 B AT,
TG AT, AR A = et RAE M R E A 48 AT

KW = et Rl ; =38 23 KA F R ; 23 PH; akemisaponin E; 23 PJ1; sheffoleoside A ; &A% 5]; &
BN B HRCRME S K
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TLC identification and HPLC determination of the active
constituents in Akebia trifoliata ( Thunb. ) Koidz."
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Abstract Objective: To establish TLC identification method of saponin PH and saponin PJ1, and HPLC

determination method of saponin PH, akemisaponin E, saponin PJ1 and scheffoleoside A.in Akebia trifoliata
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( Thunb. ) Koidz. Methods: TLC:: Silica-G-CMCNa plate was used with chloroform—methanol—formic acid (20:10: 1)

as the developing solvent and 10% sulfuric acid ethanol solution as the colorimetric agent. HPLC: Separation was

performed on an ELITE C5( 250 mm X 4.6 mm, 5 pm ) column and the mobile phase composed of acetonitrile—

water ( 21:79 ) at a flow rate of 1.0 mL * min~". The detection wavelength was 200 nm, and the column temperature
was set at 30 °C . Results: Saponin PH and saponin PJ1 in A. trifoliata ( Thunb. ) Koidz could be separated by TLC.
The linear ranges of saponin PH , akemisaponin E, saponin PJ1 and scheffoleoside A were 0.201-5.025 pg (r=0.999 9 ),
0.076-1.888 pg(r=0.999 9 ), 0.224-5.608 pg(r=1.000 0 ) and 0.041-1.035 pg (r=0.999 9) , respectively. The
average recoveries ( n=3 ) were 99.8% ( RSD=0.46% ) , 98.2% ( RSD=1.2% ) , 99.5% ( RSD=0.40% ) and 98.9%
(RSD=1.0% ). The contents of saponin PH, akemisaponin E, saponin PJ1 and scheffoleoside A in five batches of
samples were 2.094-3.928,0.956-1.418,2.958-4.472 and 0.526-0.797 mg * ¢”'. Conclusion: This method is
specific, accurate and reproducible,, and can be used in control the quality of A. trifoliata ( Thunb. ) Koidz.

Keywords: Akebia trifoliata( Thunb. ) Koidz. ; chemical compositions of triterpenoid saponins; saponin PH;

akemisaponin E; saponin PJ1; scheffoleoside A ; qualitative identification; quantitative analysis; TLC; HPLC

— I K 3l Akebia trifoliata ( Thunb. ) Koidz. i AR
i} (Tardizabalaceoe ) A J& ( Akebia ) BEASTEY) , &
2015 4F it € Hh e N R A 24 3 ) WSOt o A 3 1Y
SEPHI 22—, TS AZE ) E M T 2
8 = N 1 S e e e S e W o { L) 7 S
FORR 25 RESE R AR O ACEAR A AT FL
PR A B R RGOK M BRI R
OBRBT B 28T FLA PR, i R b DL R4 i) R A
LT Z 0 TR IE O BUR R K AR
A SR RS, H T =R
Jo e AR T 5 T AR 32 AR e e R SR B
A SRR AR S R R =
MAGH YRR TR, =i ARGE T E A =G =
1 AR NE B A, WESE B AL SR T s A AR Bk
25 RS PO ARG I = A AR
ZE 415 2 B AF PH ., akemisaponin E 2 PJ1
scheffoleoside A % =il ' H AL Z A7, SCRRBERLE
WA = i L 2 A B A R SR A ST
N H ALY o H T A SRR GE 2R ] TLC
¥ M ) = i K SE R PH R PIL AT HPLC 3]
) I % = i A 38 P 2 PH ., akemisaponin E | 2
PJ1 Fil scheffoleoside A Y 7% &, A b, AR5 R H I
R PRATCR TGS AR AR , S T =M ARIE 24541
AT PH Y PIL Y TLC %250y 22 ] i ) 5 1 1
PH , akemisaponin E. & 11 PJ1 Fll scheffoleoside A 7
Y HPLC J51%, it — 20 58 38 =M A 24 14 1 Jo
PN TSRS E M

1 B 5iKH
11 s

HES N 7] Agilent 1260 8 55 0RUF (354X, 44,
i G1311C PUICH FEL ML, G1315D DAD., G1329B
H SRR  1.C1260 (A T 1ES  G1316A FEiRAN; 3§
Z F| Wi 2\ 7 Sartorius BT25S B, 7 K- (+ 02 —),
Sartorius BSA124S-CW LI ( J1432— )
1.2 ikzy

Xt HE i B2 PH ., akemisaponin E . 2 7 PJ1 #1
scheffoleoside A 5 7~ 14 5 2 [ ], 1@ 17 '"H-NMR .
PC-NMR, MS % F B iE T H 450, 4 HPLC ¥4
W, &4 5 ¥ = 98% (T AR IH — 1% ). KEIE G i JZ2 i
(H W) 53] ) N (Sigma 23 A ) M35
afi, KR Milli-Q Mgk, HAh i34 8 frati . 5 4t
N1 27 3B 2 P W =a = B 3 e U BT 7t
2 FEE4R
2.1 HE AR

=AY A (3 3 598 ) 1 g, B HIEHIE
S IAZK AT IE T EE 50 mL, IIFEAEI 1 h, #4,
B, BV E IR 2 YR, UK 40 mL, 3R,
FEFE T AR 7K 40 mL Peig, FE 2K, 1F T B
Z5T BRI N 2 mL i, BV A 5 PR
AT PHZ AT PI1 AT B 0 3, in FF EE53 530) ol i o
IR R 1 mg - mL™ AOXT A S AR, A2 gk
(CHp e B SEAD [ 24 8 ) 2015 4F R DY ER I 5% ) 3056,
53 SR OGS B S i VA4S S, TR —
BRI G 2R L, DL =S e - HEE - /K (20:10:1)
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R TR, JEETT U Bt T2 109% TR LRSI, 1
105 CHNFAZBERTEIW, HOE TR, Bl i b, 78
SR R TN E L, AR R BERT (B 1),

1 2

1. "84 PH (saponin PH) 2. 24 PJ1 (saponin PJ1) 3. #it5 180601 ¥
i (Lot No.180601 sample ) 4. 45 180714 ¥4 (lot No.180714 sample )
5. 41t%5 171002 #E4# (lot No.171002 sample )

E1 =MAENEEEIEE

Fig. 1 TLC chromatogram of Akebia trifoliata ( Thunb. ) Koidz.
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221 IR A6 B WK % LR PH.

akemisaponin E F2 1 PJ1 Fll scheffoleoside A fi%) X}

i g, 0 PR P BT VA T 43l Ry 0.201,0.075 5

0.224 3 1 0.041 4 mg - mL™" AOIR-A VAW, EI15

222 HHAFIAEW B RE MR (i35

i) 2491 g KERARE , B EIEHIE T, % A

M 50 mL, % Z€, BR &, AR 1 b, 0%, PR, T

PR SRR AR UK I e, 5T, ARG % e IR B 25

mL, ZEF, BRI 25 mL KA, B Tl

FH/AK RN IE T BEAEH 3 ¥k, BRI 30 mL, 5 HF1E T B

PR, FH AR PR 2 UK, BRIK 40 mL, 37 200, 1

FHIE T EEAIZK 50 mL P, 78 2K, 1E T BERZR
F1 44EH

+, BRI P R A, R 2 10 mlL IR i R
W =20, $55) 3 0.45 um FLIERE, BI75,

223 R RAMRIRY Cy 34 (250 mm x 4.6
mm, 5 pm ), H i 30 °C, LAZAE - K (21:79) Mifish
AH, P 1.0 mL - min™', & 909 K 200 nm, #EFE 2 10
WL A i (3 R X R St o 7 ) (s B A R
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Fig 2 HPLC chromatograms of reference substances( A ) and Akebia
trifoliata ( Thunb. ) Koidz.( B )

224 KMEXRRFEE KB “2.2.17 WU R G
WEEVAWE 1.2.5.10, 15,25 pL, 505#% “2.2.3” Wi F
RS SR AR T, ASERE B X (pg ) AR, W]
LY Y AR, 2 fil bR e th e f 47 R 5, 15 4
A EE TR SR R 1

M MX R

Tab.1 Linearity of 4 components

B3 ( component ) 175 %2 ( regression equation ) r LIl (linear range ) /ug
21 PH ( saponin PH ) Y=445.503 0X+7.771 0 0.999 9 0.201~5.025
akemisaponin E Y=429.581 3X+2.377 3 0.999 9 0.076~1.888
HLAF PJ1 (saponin PJ1) Y=356.378 8X+1.054 2 1.000 0 0.224~5.608
scheffoleoside A Y=379.803 1X+2.069 5 0.999 9 0.041~1.035

225 AEEEIRAE R R IBOR G X IR AR 10
WL, 4% “2.2.37 U (3% 25 1F St A 6 UC, M il
EVETAN, 45 52 1Y PH | akemisaponin E f&F PJ1 Fll

AL i

S

scheffoleoside A W R A RSD (n=6 ) 734 0.18% .
0.40% . 0.17% . 0.68% , < BA{S #AG 2% 1 L4
2.2.6 FRUEMEBES RS WL A W 10 L, $%
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“223” TR A 4, T0.1.2.4.8.12.24 h 53
PERED 22 , 45 S 2 PH , akemisaponin E ., %1 PJ1 #l
scheffoleoside A 14 T X /Y RSD (n=7) 43 %) 4 0.51% .
0.44%.0.18%.0.70%, < W] i 1 & ¥ W 7E 24 h I
227 WEMWKLE  BCE (S O 171002)
SRGEGM MR (3T 6, KA1 g, K
WWROE, #% “2.2.27 WUN J5 8 a5 gtk s W, JF
2 “2.2.37 WUT (3% 2 R JE R € , A5 21 PH
akemisaponin E . & 11 PJ1 F1 scheffoleoside A V-4 &

H(n=6) 7> % 4 3.928.1.418.4.472.0.797 mg- g,
RSD 43514 0.39% . 0.89% . 0.50% . 0.85%

228 [ICHRIRE K2 FREL “2.2.77 R C A
TR S ARGE 2 AR (3 3 S0 ) 6 1, T 4
0.5 g, W FRE , B 7 3RS B I - PH 40.200
ng mL™", akemisaponin E 15.104 pg * mL™" | 2 AF PJ1
44.860 pg - mL™" Fll scheffoleoside A 8.278 g+ mL ™" [y
TR A% B AR TR 50 mL, $¢ “2.2.27 TR 77 vk 45t
TRV, T4 “2.2.37 T T (A3 SRR 2, T HF
Py, 45303 2,

=2 ERXRRKEESR
Tab.2 Results of recovery
% JAT it T HEES =, HEiEs SEH IR RSD/
( component ) (original ) /mg (addition ) /mg ( measure content )/mg  (recovery )/%  (average recovery )/% (n=3) %
A PH ('saponin PH ) 1.968 2 2.0100 3.970 8 99.6 99.8 0.46
1.968 6 2.010 0 3.979 1 100.0
1.988 6 2.010 0 3.9875 99.4
1.9878 2.0100 3.9840 99.3
1.976 8 2.0100 3.998 4 100.6
1.990 6 2.0100 3.997 1 99.8
akemisaponin E 0.710 5 0.7552 1.448 6 97.7 98.6 12
0.710 6 0.755 2 14535 98.4
0.717 8 0.7552 1.4455 96.4
0.717 5 0.7552 1.464 5 98.9
0.713 6 0.755 2 1.466 3 99.7
0.718 5 0.755 2 1.461 9 98.4
FAAF PJ1 (saponin PJ1) 22408 22430 44833 100.0 99.5 0.40
22412 22430 4.484 4 100.0
22640 22430 4.4967 99.5
2263 1 22430 4.488 8 99.2
2.250 6 22430 44821 99.5
2.266 3 22430 4.4872 99.0
scheffoleoside A 0.399 4 0.4139 0.8120 99.7 98.9 1.0
0.399 5 0.4139 0.805 8 98.2
0.403 6 0.4139 0.807 3 97.5
0.403 4 0.4139 0.8166 99.8
0.401 2 0.4139 0.814 0 99.8
0.404 0 0.4139 0.8110 98.3
229 @O GEAEW R RE AT Oy RN R A

171002 ) =M AEAM AR (i 3 50 ) 29 1 o, K%
FRAE, 4% “2.2.27 TR J7 i 45 A3 S e i, o iR
FHIMF A Clg (250 mm x 4.6 mm, 5 pm ). 557 Inertsil
ODS (250 mm x 4.6 mm, 5 um ), ¥ 4= % CAPCELL
PAK C,5( 250 mm x 4.6 mm, 5 pum ) 3 F 5 R €54
Fie “2.2.37 BT A S5 A TN , 45 5 TCHH 2200

2210 MESERENE  BORFEHCS AR 5 =R
WMEGMRIR (3 3 50 ), B 3 1y, 435l “2.2.27
TiUT 7 vk A B A, O ©2.2.37 TIT A 45
PFHEAT 530, D i AR, AR 1158 HH 2 PHL,
akemisaponin E .2 PJ1 I scheffoleoside A 7 i,
PRI 3,
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*3 HREENELER(n=3)
Tab.3 Results of content determination of samples
Frit (content )/ (mg-g™)
Elin3 KR
(lot No.) Corigin ) 2# PH akemisaponin E SH Pl scheffoleoside A
('saponin PH ) ('saponin PJ1)
180601 ZRY (Anhui ) 2.094 1.026 2.958 0.606
180602 ZRY ( Anhui ) 2.798 1.154 3.946 0.568
180603 LR (Anhui) 2.258 0.956 3.021 0.526
180714 WL (Hubei ) 3.682 1.176 4.556 0.656
171002 WL (Hubei ) 3.928 1.418 4472 0.797
3 e 3.6 /hgh

3.1 R AR IR E 5

PR T =M be - Wi - R R4 B T Y -
UKEEIR - KRG, a5 R, DL =& b - B -
M2 (20:10: 1) 9 RIFFIBCRAE, JEIFI [E] o
3.2 R AR WA 15

O T 10% Bt 2 £ B . 5% it R 7 et It 1k
WL AR R, 10% B O BHA T RO
3.3 AN AY R

I DAD KU 25 £ 200~400 nm {8 [ P % 52 4
PH . akemisaponin E . & 1 PJ1 Fll scheffoleoside A i}
T4 ; 4527380, 4 UM ITE 200 nm KT
VAT B RO 288, 024 200 nm AR RIS
3.4 BB L

PEITT 75 4% 1 [ i JCT T 7 A I
2 PH ., akemisaponin E . % 1 PJ1 I scheffoleoside
A T E WS, 45 51 o (Rl B O B
SE4T, WUR R MDA SR IO 5 $RIBOA R Z 4 1K I
VW (30% PP S K VS WL 50% FR RS K 9% WL 70%
RS KR ) O, 45 2R s, P B4 JBCIY 2
PH . akemisaponin E. 2 T PJ1 F scheffoleoside A 7%
R, BT IO R E 4 7 05,115
h, Z5 5 R 1 h TR CE 4 SR IUA RS 56 T 50,
100 mL, 45 5 fib 7 J B 1 22 53], ks 4 O BRE Ry
50 mL,
3.5 shHRHE

T LN - K HEE - K LN -0.1% WK
I I -0.2% W RRAKIEIR 4 DNEFI R GE, 4521
7N, LG = KRB sh AR, B ds (35 1 18 552 4f, 43
BIRCREE,
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5 fit = I K GE B 2 PH . akemisaponin E |, i 1F PJ1
Fl scheffoleoside A 7, Z5 A — 22 5, L=
() B8 S R e T 0™ b, AT B AN ) L R
WCHS ) A DG o A S5 Pt N7 P 1 1 1, R i
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