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Abstract: In this study, the chemical constituents and a-glucosidase inhibitory activity of medicine and food dual-
use Akebia trifoliata (Thunb.) Koidz. Seeds were studied. The seeds of Akebia trifoliata were extracted with water and
95% ethanol, then extracted with different polar solvents. The a-glucosidase inhibitory activity of each of these extract
fractions was determined. It was found that the n-butanol fraction of the 95% ethanol extract could inhibit the active site
of the a-glucosidase (ICs, was 18.16 pg/mL). The n-butanol fraction was separated and purified by silica gel column
chromatography, HP20SS column chromatography and semi-preparative HPLC. Fourteen compounds were isolated from
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the n-butanol fraction of Akebia trifoliata seeds, and after the comparison with the spectral data in the literature, they were
identified as Hederacholichiside F (1), Saponin E (2), Mutong Sponin B (3), Saponin PJ, (4), Saponin PH (5), Yuzhiziosiside
IV (6), Akebia Saponin D (7), Saponin B (8), HN-Saponin F (9), Yuzhizioside IV a (10), Icariside D (11), Phenethyl rutinoside
(12), Calceolariolside B (13) and Isoquercitrin (14). Compounds 9, 10, 11, 12 and 14 were isolated from Akebia trifoliata for

the first time. Compounds 2, 7, 10 and 14 had certain inhibitory activities against a-glucosidase with ICy, values being 17.48,

35.62, 35.79 and 44.78 pg/mL, respectively. Compounds 6 and 13 showed the most significant inhibitory activities, with ICs,

values being 4.27 pg/mL and 2.95 pg/mL, respectively, which were superior to that of acarbose (IC,: 6.02 pg/mL).

Key words: Akebia trifoliata seeds; chemical constituents; a-glucosidase

HEPRIA (Diabetes Mellitus, DM) & —# DL &
B 07 WA R B RR B 2R AT 51 RS 1) v IR AR AR )18
PEAC B s, K I T R 2 S B0 R
SiE W PR B PRI RS AR 5 22 P I RCRE FT T fig
BERGEY . oo I RURE R R B 3 #PD) 4Bk
5.37 A2 1 BRI 5 1 19 90%", T o ] 7 B Bl A
il 7R IR B 2 ¥R T 11 28R PR 1 — Mo B 28 ) 5
B, RIS A B LIRS a- H % b
HEGAIHIFR A 1 LIRS, T2 & W ) B
W R B o 127 B A ) 55 00 B SR

J\H K (dkebia trifoliate) & =W ARIEE} (Akebia
trifoliate (Thunb) Koidz) Ai#J& (Akebia Decne) 1]
— P AR AE Y, Sy B AR B
A ARIEFEESMESTE 5. B W —
M, RRRAERFEZEET. \ARRLEREE,
CFEP R 2 000 244, A HRFEA. V&
Mmikds. s FURZEHY, HERENES5F T
BN R RN . A o B W 2R L
. MeliiR. BB AE, BEE )\ A KRR
FEEHET, Iz B L7 K /R 1%, 3ok +
VMG K E LT, WAHSSIEGRIFE. STk
fiE )\ H PP B A AEF BE T o- WENEE
BN, A IR RIR o- 5 %00 B BRI 7
B U, (B A IR X o 8 20 B 0 41
T 1 L BT A A ARG

R )\ TR o 20 B 8 ) 410 )
B3, AR SCHRIH KA 95% LBEXT )\ H A3 751l $2
W, TR B A A EUE AL AT - 3 %) 4
BRGNS, RO o- 0 A
PR IFI 9=95% CEEFRINY) ) IE T BEA G A k4T
WD I RGBS N B %E T 14 MeE,
FEXF 53 BSAF 2 FARAL S VDT - %0 B EF B )
W, KIS AMEEY RGBT a- %205
FEYE, IX A B\ IR (1) a- 5 % 8 1 B 0
HE Y SRR T ARYE, 9 BL\H IR R
158

BT RN o- HIEIREE B ISR LR LAl
1 MR5EE

1.1 K

111 HRiR

J\H R 7 256K B SN, S5t BERR
24 S 5t PR A R 504 4 e R = I Al R A I JE A
YI)\H JK (Akebia trifoliata) [1FhT, FrASAE T
UM BERE R 222522 B
1.1.2  #&A

o- I FEENE, g R AE R I B
BRAF s F-REHE, iR AR R AR
4- TR I ~a-D- WEM A &) B 7 (gl ), 4
= 98%), ALHZEFEFHARAF; BRI
(PBS, pHEA 7.3) #K, LR ZEEEEVFRIHEA
PRAF]; HASIES = BHIER: Ak (60~90 C).
CMRZBE. IET R, W, 28, IECk. SR,
orpral, il RERHE BN ARAR; & F k.
SEFRE Orbral), BEHE TERAR; il
HRE, ik o, Bigp R ERARARAH.
113 B&E

AVANCE NEO 600 MHz 1% B & 4fz 9% 3 4%, 1
Bruker /A 7] ; UPLC-IT-TOF JRil A, H A &
A s LC3000 il 7% B4 v B0 A e 4, A6 6T
BEBHEERAA ; C A (10 mmx250 mm,
10 pm), b 5 G Fr i E RHS A R A 7] 5 NS4205 il
A HPLC (i 240, THDURRIH B AR A
7] ; Nucifera Si 1%+ (10 mmx250 mm, 5 um), 7L
TSR A R A 7] 5 EL204 7K1, Fit
MERFED - FERIZ A F] s OSB-2100 Efb 78 KA, R ET
AL AR N At R RERS GF,s AVEE il RE RS,
BT B TH R A s HP20SS, 3£ Fisher
Wharton 2 7] ; Sephadex LH-20 7] 5t %t i, i 1=



MK ERBHL

Modern Food Science and Technology

2024, Vol.40, No.11

Pharmacia Biotech /A ] ; Varioskan LUK 47 K394
2 REIRE . SW-CJ-2D BB TAES, ThM
B IR A

1.2 F&%

12,1 RICEF FoA 2405 ik

J\NH IRFHF-R3 18 5 43 ) FH /K BT8R0 9=95% I
[ EREL 3 YK, BHIK 2 h, Sid iR iRk 4615 2R B
)\ R TR B K S B BT G IR AE 15 BIIR B 5
95% L BEFEHUYIIZ B I NGE B /K TR £ J5 8 F A v ek
(60~90 C) HEATZEHLFRM, ¥ = 7 K I H
LR OTE. IETRERER, ZFERGRAETER K
BRSO IE T BB AL SR ERAL s X Bvd fa BR324,
95% BEHE) Je I B ZEBGEAL 73 AT - 81 %) H g
A AR A o
122 REELH

JUH A7 IE T BE B AL 100 g, K A HP20SS
FEZEMT, PLFHEE - K (5%~100%, V/V) H6 BE 3 Jii
3 Fra~Fr.f. Frc (20 g) £ e 3 CFF B @ K
=1:1) ¥ i 15 3 Fr.cl~Fr.c6 ; Fr.c2 4 Jx H 2 ] %
HPLC [/=210/254 nm, AR & 2 mL/min, £ B :
K Q2674 1M AFH &5 (9mg, 4=18 min) ;
Fr.c3 4 Jx # ¥ il £ HPLC [1=210/254 nm, &
& 2 mL/min, Z 5 : /K (30:70) 1% W15 46 &
Y1 (48 mg, %=28 min), Frc4 & x #f F #l &
HPLC [4=210/254 nm, /&R E 2 mL/min, ZJF :
K (28:72) 1 EMASHED 3 (25 mg, =20 min)
AL AP 4 (107 mg, =40 min) ; Fr.c5 £& Jx A 2
] % HPLC [A=210/254 nm, {AFifi & 2 mL/min, 2 :
K (35:65) 131k &40 2 (260 mg, £=20 min) ;
Fr.c6 £ A 2 il % HPLC [4=210/254 nm, &I
B 2mL/min, & : /K (45:55) 1 B 51L& W
6(72 mg, t=13 min) ; Fr.d(15 g) LhLRERE (FFEE:
K =1:1) Vi35 Fr.d1~Fr.d5 ; Fr.d2 2 6%
HPLC [4=210/254 nm, /ARFE 2 mL/min, ZJF :
K (30:70) 1P Wi A4 7 (478 mg, =38 min) ;
Fr.f (28 g) & #ER (1% (HEE K =1:1) ¥EME
F| Fr.f1~Fr.f4 ; Fr.02 %R IEAHRE IR — & 8 - HIE
(20:0-0:1) i, 5% Fr.f2-1~Fr.£2-6 ; Fr.f2-1 &%
FH2E £ HPLC [4=210/254 nm, AR & 3 mL/min,
i K (8317 WelifEY) 11 (13 mg, 435 min).
& 12 (10 mg, =35 min) ; Fr.f2-2 £ S AH )
% HPLC [4=210/254 nm, {AF i & 3 mL/min,

i /K (34:66) TWEMAFLED) 13 (16 mg, =61 min).
&Y 14 (7 mg, 6%=90 min) ; Fr.f2-3 28 1EAH -l
#% HPLC [4=210/254 nm, {&F i & 3 mL/min, IF
Coht: FAEE (15:85) 1M B AE 8 (8 mg,
4=30min) 3 Frf2-5 28 e AHF-Aill % HPLC [4=210/254 nm,
AR E 3 mL/min, OJF : K (36:64) [ EY)
9 (33mg, £=28min). & 10 (17mg, 4=35min).
123 a-# H4E 5B 475 % 0K

SR TR 7E 37 CF, R
96 fLR, HEhIA 100 puL MIFE SR, F PBS 2%
M (pHH 7.3) HHAT f5#MiB /58 E 5 min, #
BN 50 pL B (S EEA 0.05 U/mL), 37 C
B E 30 min J5 M 50 pL 4- i FE K -a-D- Mt iR
EREE ORMNIKREE N 500 pmol/L) JE B . S7Hp
Kl 405 nm R IO EEAEAE N 0 min B¢ d5; 37 °C
I E 30 min J5, KR E 30 min B R, B
ZMES5EE 0 min B OD A ZE (AOD) N
R8s UL PBS i (pH{E 7.3) A=A
a,  [FENERLIN S FFE SR OD . FE4&dn A,
THERE S B0 2

A

R=—x100% (D

KF:

R——a- ) EAEHEEITHE, %

A—— XA AOD F ¥4

B—— = s AOD F 314,

124 IFESH

THERE TN a- 5 %] 0 B30 1 22 50% B 1Y)
YIIREE, BN IC, SEEefrA 8 LLPIE £ bRk
WERRN, BHBAT 3 ICFATER . KA Tukey #
K2 Z 98 (P<<0.05), X Graphpad prism 8.0
AR AT S b P

2 ZR548

2.1 REBUE R A0 A W

XN TR R K SR XY AT 9=95% £ 42 BX
W B Fe 3 W ARG AL AT a- 2 B B R S
Mk, TEMESEE (£ 1 XU, LEMEHE KD
9=95% L FEHEHUY)Hh IE T B AL A H ) v 1 A R R
F, HIC, N 18.16 pg/mL. #2718 0=95% L FEHEHL
WIIE T BERRAL N )\ H M40 a- 6 %5 08 5 B s
PEEBAT o

159



MR ESERBHY Modern Food Science and Technology 2024, Vol.40, No.11

1 R1=Glc(1-4)Rham(1-2)Ara R2=Rham(1-4)Glc(1-6)Glc R3=H R4=0OH
2 R1=Xlc(1-2)Ara R2=Glc(1-6)Gle R3=H R4-OH
4 R1=H R2=Glc(1-6)Gle(1-4)Rham(1-3)Xyl R3=OH R4=OH
6 R1=Xyl(1-2)Ara R2=Glc(1-6)Glc R3=H R4=H

7 R1=Ara R2=Glc(1-6)Glc R3=H R4=0OH
8 R1=Xyl(1-2)Ara R2=H R3=-H R4=OH
9 R1=Ara R2=Glc R3=H R4=0OH
10 R1=Xyl(1-2)Ara R2=H R3=H R4=H

0
OH
0 09 HO
OH
OH OH OH

3 R1=Xyl(1-3)Rham(1-4)Gle(1-6)Glc
5 R1=Glc(1-6)Glc(1-4)Rham

E14EaWw 1~14 k5

Fig.1 Chemical structures of compounds 1~14
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Table 1 The half inhibition rate of each part on

a-glucosidase (x£s, n=3)

A5 A 4 AR ICs/(ng/mL)
1 HKREA 66.75 *5.03
2 KA — LB TS FE IR AR 67.40 = 4.47
3 KA — T BF I AL 52.07 +3.23
4 KL — KB >500
5 95% LRI 60.61 *4.52
6 BRI - LERTESE IR 93.84 +7.38
7 BER - BT BR IR 18.16 +1.52
8 BEAR — K3R1L >500

22 theammslkE
&M 1. A ¥ K. ESIMS: 1381.6 [M-H] .
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'"H NMR (600 MHz, Pyridine-ds) 6 6.26 (1H, s,
Rham-H-1"), 6.23 (1H, d, J = 8.1 Hz, Glc-H-1), 5.85
(1H, s, Rham-H-1), 5.39 (1H, br s, H-12), 5.09 (1H, d,
J=8.1Hz, Gl¢'-H-1), 497 (2H, d, J = 9.0 Hz, Ara-H-1,
glc-H-1), 1.69 (3H, d, J = 6.1 Hz, Rham-H-6), 1.64
(3H, d, J = 6.1 Hz, Rham'-H-6), 1.16 (3H, s, Me-27),
1.10 (3H, s, Me-24), 1.09 (3H, s, Me-26), 0.96 (3H, s,
Me-25), 0.86 (3H, s, Me-30), 0.85 (3H, s, Me-29); “C
NMR (150 MHz, Pyridine-d,) ¢ 39.3 (C-1), 26.6 (C-
2), 81.2 (C-3), 43.7 (C-4), 48.0 (C-5), 18.4 (C-6), 32.8
(C-7), 40.1 (C-8), 48.4 (C-9), 37.1 (C-10), 24.1 (C-11),
123.2 (C-12), 144.4 (C-13), 42.4 (C-14), 28.5 (C-15),
23.6 (C-16), 47.3 (C-17), 41.9 (C-18), 46.4 (C-19), 30.9
(C-20), 34.2 (C-21), 33.0 (C-22), 64.1 (C-23),14.3 (C-
24), 16.4 (C-25), 17.8 (C-26),26.3 (C-27),176.8 (C-28),
33.4 (C-29), 23.9 (C-30), 95.9 (Glc-1), 75.6 (Glc-2),
78.5 (Glc-3), 71.1 (Glc-4), 76.7 (Glc-5), 69.4 (Glc-6),
104.6 (Glc'-1), 74.1 (Glc'-2), 78.3 (Glc'-3), 79.0 (Glc'-
4), 77.4 (Glc'-5), 61.5 (Glc'-6), 102.9 (Rham-1), 72.8
(Rham-2), 73.0 (Rham-3), 74.2 (Rham-4), 70.6 (Rham-
5), 18.9 (Rham-6), 105.1 (Ara-1), 76.5 (Ara-2), 75.3
(Ara-3), 80.7 (Ara-4), 65.7 (Ara-5), 101.9 (Rham'-1),
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72.5 (Rham’-2), 72.7 (Rham'-3), 74.4 (Rham’-4), 69.9
(Rham'-5), 18.8 (Rham'-6), 107.0 (Glc"-1), 75.7 (Glc"-
2), 78.9 (Glc"-3), 71.4 (Glc"-4), 78.8(Glc"-5), 62.7
(Gle"-6). LA ¥ 5 ek s AR — 5, M
440y Hederacholichiside F .

&2 AfKA. ESI-MS: 1059.2 [M-H] .
'H NMR (600 MHz, Pyridine-ds) 6 6.26 (1H, d, J = 8.2
Hz, Glc-H-1), 5.41 (1H, br s, H-12), 5.10 (1H, d, J =
6.8 Hz, Ara-H-1), 5.08 ( 1H, d, J = 7.2 Hz, Xyl-H-1),
5.04 (1H, d, J = 7.8 Hz, Glc¢'-H-1), 3.18(1H, dd, J =
9.6, 4.0 Hz, H-18), 1.17 (3H, s, Me-27), 1.13 (3H, s,
Me-24), 1.04 (3H, s, Me-26), 1.00 (3H, s, Me-25), 0.86
(3H, s, Me-30), 0.85 (3H, s, Me-29); "C NMR (150
MHz, Pyridine-ds) 6 39.2 (C-1), 26.6 (C-2), 81.7 (C-3),
43.9 (C-4), 47.7 (C-5), 18.5 (C-6), 33.2 (C-7), 40.3 (C-
8), 48.5 (C-9), 37.2 (C-10), 24.2 (C-11), 123.3 (C-12),
144.5 (C-13), 42.5 (C-14), 28.6 (C-15), 23.7 (C-16),
47.4 (C-17), 42.0 (C-18), 46.5 (C-19), 31.1 (C-20), 34.3
(C-21), 32.9 (C-22), 64.0 (C-23),13.5 (C-24),16.6 (C-
25), 17.9 (C-26), 26.4 (C-27), 176.9 (C-28), 33.4 (C-29),
24.0 (C-30), 96.0 (Glc-1), 74.4 (Glc-2), 79.1 (Glc-3),
71.3 (Glc-4),78.3 (Glc-5), 69.7 (Gle-6), 107.2 (Xyl-1),
76.5 (Xyl-2),78.7 (Xyl-3), 71.4 (Xyl-4), 67.8 (Xyl-5),
104.8 (Ara-1), 74.2 (Ara-2), 82.4 (Ara-3), 69.1 (Ara-4),
66.3 (Ara-5), 105.7 (Glc'-1), 75.5 (Glc'-2),78.7 (Glc'-3),
71.8 (Glc'-4), 78.8(Glc'-5), 62.9 (Glc'-6). LL F¥#i 5
SCERU RGBS A 2, S E LA N Saponin E.

&3 Ak K. ESI-MS: 1073.3 [M-H] .
'H NMR (600 MHz, Pyridine-ds) 6 6.20 (1H, d, J = 8.1
Hz, Glc-H-1), 5.89 (1H, s, Rham-H-1), 5.43 (1H, br s,
H-12), 5.26 (1H, d, J = 7.4 Hz, Xyl-H-1), 4.93 (1H, d,
J=17.7Hz, Glc'-H-1), 4.72 (1H, s, H-29a), 4.64 (1H, s,
H-29b), 3.09 (1H, dd, J= 13.6, 5.3 Hz, H-18), 1.67(3H,
d, J = 6.0 Hz, Rham-H-6), 1.13 (3H, s, Me-26), 1.12
(3H, s, Me-27), 1.10 (3H, s, Me-25), 1.07 (3H, s, Me-
24); 13C NMR (150 MHz, Pyridine-ds) 6 47.9 (C-1),
69.2 (C-2),78.5 (C-3), 44.0 (C-4), 48.2 (C-5), 18.9 (C-
6), 33.1 (C-7), 40.4 (C-8), 48.5 (C-9), 38.7 (C-10), 24.3
(C-11), 123.5 (C-12), 143.9 (C-13), 42.5 (C-14), 28.5
(C-15), 23.8 (C-16), 48.2 (C-17), 47.7 (C-18), 42.0 (C-
19), 148.7 (C-20), 30.4 (C-21), 38.0 (C-22), 66.7 (C-
23), 14.7 (C-24), 17.8 (C-25), 17.9 (C-26), 26.4 (C-27),
176.2 (C-28), 107.7(C-29), 96.1 (Glc-1), 74.2 (Glc-2),
78.8 (Glc-3), 71.4 (Glc-4), 78.2 (Glc-5), 69.7 (Glc-6),

107.7 (Xyl-1), 76.1 (Xyl-2),79.0 (Xyl-3), 71.2 (Xyl-
4), 67.7 (Xyl-5), 105.4 (Glc'-1), 75.8 (Glc'-2), 76.7
(Glc'-3),77.6 (Glc'-4), 77.5 (Glc'-5), 61.5 (Glc'-6),
102.7 (Rham-1), 72.5 (Rham-2), 83.7 (Rham-3), 73.3
(Rham-4), 70.4 (Rham-5), 18.8 (Rham-6). LA I %4
Horr R GE A B, W% E 1A W0 Mutong
Sponin B,

& 4. Ak AK. ESI-MS: 1090.3 [M-H] .
'H NMR (600 MHz, Pyridine-ds) ¢ 6.18 (1H, d, J =
8.0 Hz, Glc-1), 5.83 ( 1H, s, Rham-1), 5.37 (1H, br s,
H-12), 5.20 (1H, d, J = 7.4 Hz, Xyl-1), 491 (1H, d, J =
7.6 Hz, Glc'-1), 1.62 (3H, d, J = 5.8 Hz, Rham-6), 1.10
( 3H, 5, Me-27), 1.09 (3H, s, Me-26), 1.06 (3H, s, Me-
25), 1.02 (3H, s, Me-24), 0.83 (3H, s, Me-29), 0.83 (3H,
s, Me-30); "C NMR (150 MHz, Pyridine-ds) 6 47.8 (C-
1), 69.0 (C-2),78.2 (C-3), 43.8 (C-4), 47.9 (C-5), 18.7
(C-6), 34.1 (C-7), 40.1 (C-8), 48.3 (C-9), 38.5 (C-10),
24.1 (C-11), 122.9 (C-12), 144.3 (C-13), 42.3 (C-14),
28.4 (C-15), 23.5 (C-16), 47.1 (C-17), 41.8 (C-18), 46.3
(C-19), 30.9 (C-20), 32.9 (C-21), 32.6 (C-22), 66.5 (C-
23), 14.5 (C-24), 17.6 (C-25), 17.7 (C-26), 26.2 (C-27)
176.7 (C-28), 33.3 (C-29), 23.8 (C-30), 107.4 (Xyl-1),
75.8 (Xyl-2), 78.4 (Xyl-3), 70.8 (Xyl-4), 67.4 (Xyl-5),
95.7 (Gle-1), 73.9 (Glc-2), 78.8 (Glc-3), 71.1(Glc-4),
78.1 (Gle-5), 69.3(Gle-6), 105.0 (Glc'-1), 75.6 (Glc'-2),
76.5 (Glc'-3), 77.4 (Glc'-4), 77.3 (Glc'-5), 61.2 (Glc'-6),
102.5 (Rham-1), 72.2 (Rham-2), 83.3 (Rham-3), 73.1
(Rham-4), 70.1(Rham-5), 18.6(Rham-6). LA F%# 5
SCHRHRIE A S, LAY Saponin PJ .

&S5 : AER K. ESI-MS: 941.5[M-H] .
'H-NMR (600 MHz, Pyridine-ds) 6 : 5.42 (1H, br s,
H-12), 4.21 (1H, d, J = 10.8 Hz, H-23a), 3.71 (1H, d,
J =10.8 Hz, H-23b), 1.07 (3H, s, Me-24), 1.10 (3H,
s, Me-25), 1.13 (3H, s, Me-26), 1.11 (3H, s, Me-27),
4.69 (1H, s, H-29a), 4.67 (1H, s, H-29b), 6.20 (1H, d, J
=7.8 Hz, Glc-H-1), 4.97 (1H, d, J = 7.8 Hz, Glc'-H-1),
5.87(1H, br s, Rham-H-1), 1.71(3H, d, J = 6.0 Hz,
Rham-H-6); "C NMR (150 MHz, Pyridine-d;) J 47.8
(C-1), 69.2 (C-2), 78.6 (C-3), 44.0 (C-4), 48.2 (C-5),
18.8 (C-6), 33.1 (C-7), 40.4 (C-8), 48.5 (C-9), 38.7 (C-
10), 24 3 (C-11), 123.5 (C-12), 143.8 (C-13), 42.5 (C-
14), 28.5 (C-15), 23.8 (C-16), 48.2 (C-17), 47.7 (C-
18), 41.9 (C-19), 148.7 (C-20), 30.4 (C-21), 38.0 (C-
22), 66.7 (C-23), 14.7 (C-24), 17.8 (C-25), 17.9 (C-26),
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26.4 (C-27), 176.2 (C-28), 107.7 (C-29), 96.2 (Glc-1),
74.2 (Glc-2), 78.3 (Glc-3), 71.2 (Glc-4), 79.0 (Glc-5),
69.7 (Glc-6), 105.3 (Glc'-1), 75.7 (Glc'-2), 76.9 (Glc'-
3), 78.5 (Glc'-4), 77.5 (Glc'-5), 61.7 (Glc'-6), 103.1
(Rham-1), 72.9 (Rham-2), 73.1 (Rham-3), 74.4 (Rham-
4), 70.7 (Rham-5), 18.9 (Rham-6), UL | ¥4t 5
BRI R IE AR5, WS e A4 Saponin PH.

&6 FEKA. ESI-MS: 1043.5[M-H] .
"H NMR (600 MHz, Pyridine-d;) 6 6.22 (1H, d, J = 8.1
Hz, Glc-H-1), 5.39 (1H, s, H-12), 5.04 (1H, d, J = 7.0
Hz, Gl¢'-H-1), 4.84 (1H, d, J = 5.9 Hz, Ara-H-1), 4.67
(1H, d, J = 10.8 Hz, Xyl-H -1), 3.61 (1H, s, H-3), 3.16
(1H, dd, J = 13.7, 4.4 Hz, H-18), 1.25 (3H, s, Me-27),
1.22 (3H, s, Me-26), 1.08 (3H, s, Me-25), 1.04 (3H, s,
Me-24), 0.90 (3H, s, Me-23), 0.87 (3H, s, Me-29), 0.85
(3H, s, Me-30); °C NMR (150 MHz, Pyridine-ds) ¢
39.0 (C-1), 26.8 (C-2), 89.1 (C-3), 39.8 (C-4), 56.1 (C-
5), 18.7 (C-6), 32.7 (C-7), 40.1 (C-8), 48.3 (C-9), 49.9
(C-10), 23.9 (C-11), 123.1 (C-12), 144.4 (C-13), 42.4
(C-14), 28.1 (C-15), 23.6 (C-16), 47.2 (C-17), 42.3 (C-
18), 46.4 (C-19), 41.9 (C-20), 34.2 (C-21), 31.0 (C-22),
28.5 (C-23), 16.6 (C-24), 15.8 (C-25), 17.7 (C-26), 26.3
(C-27), 176.8 (C-28), 33.3 (C-29), 24.0 (C-30), 106.9
(Ara-1), 81.7 (Ara-2), 74.0 (Ara-3), 68.8 (Ara-4), 65.8
(Ara-5), 105.4 (Xyl-1), 76.3 (Xyl-2),78.5 (Xyl-3), 71.0
(Xyl-4), 67.6 (Xyl-5), 95.9 (Glc-1), 74.0 (Glc-2), 78.5
(Glc-3), 71.2 (Glc-4), 78.1 (Glc-5), 69.5 (Gle-6), 105.3
(Glc'-1), 75.3 (Glc'-2), 78.6 (Glc'-3), 71.6 (Glc'-4), 78.9
(Glc™-5), 62.8 (Glc'-6). LA b HdiE 5 Sk " 4R e A
—8, WMERENEYA Yuzhizioside 1V,

&% 7. ATk K. ESI-MS: 927.3[M-H] .
'H NMR (600 MHz, Pyridine-ds) 6 6.25 (1H, d, J = 8.1
Hz, Ara-H-1), 5.41 (1H, br s, H-12), 5.02 (1H, d, J =
7.7 Hz, Gle-H-1), 4.70 (1H, d, J = 10.2 Hz, Glc'-H-1),
1.17 (3H, s, Me-27), 1.12 (3H, s, Me-24), 0.97 (3H, s,
Me-25), 0.92 (3H, s, Me-26), 0.86 (3H, s, Me-30), 0.85
(3H, 5, Me-29); "C NMR (150 MHz, Pyridine-ds) 0
39.1 (C-1), 26.39 (C-2), 82.2 (C-3), 43.8(C-4), 47.8 (C-
5), 18.5 (C-6), 32.8 (C-7), 40.2 (C-8), 48.5 (C-9), 37.2
(C-10), 23.6 (C-11), 123.2 (C-12), 144.4 (C-13), 42.4
(C-14), 28.6 (C-15), 24.1 (C-16), 47.3 (C-17), 41.9 (C-
18), 46.5 (C-19), 31.0 (C-20), 34.2 (C-21), 33.1 (C-22),
64.7 (C-23), 13.9 (C-24), 16.5 (C-25), 17.8 (C-26), 26.3
(C-27), 176.8 (C-28), 33.4 (C-29), 23.9 (C-30), 106.9
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(Ara-1), 73.4 (Ara-2), 75.4 (Ara-3), 69.6 (Ara-4), 67.3
(Ara-5), 95.9 (Gle-1), 74.2 (Glc-2), 78.9 (Glc-3), 71.1
(Glc-4),78.7 (Gle-5), 69.9 (Gle-6), 105.5 (Glc'-1), 75.0
(Glc'-2), 78.7 (Glc'-3), 71.7 (Glc'-4), 78.2 (Glc'-5), 62.8
(Gle'-6) LA F%dfs 53R P o A — 5, W%
&%) Akebia Saponin D,

& 8. Ak K. ESI-MS: 7354 [M-H] .
'H NMR (600 MHz, Pyridine-d,) 6 5.48 (1H, br s, H-12),
5.11 (1H, d, J = 6.6 Hz, Ara-H-1), 5.09 (1H, d, J = 7.1
Hz, Xyl-H-1), 3.29 (1H, dd, J = 13.8, 3.3 Hz, H-18), 1.23
(3H, s, Me-24), 1.03 (3H, s, Me-27), 1.03 (3H, s, Me-
25), 1.00 (3H, s, Me-26), 0.96 (3H, s, Me-30), 0.93 (3H,
s, Me-29); "C NMR (150 MHz, Pyridine-ds) 6 39.2 (C-
1), 26.6 (C-2), 81.7 (C-3), 44.0 (C-4), 47.7 (C-5), 18.5
(C-6), 33.2 (C-7), 40.1 (C-8), 48.5 (C-9), 37.2 (C-10),
24.1 (C-11), 122.9 (C-12), 145.2 (C-13), 42.5 (C-14),
28.7 (C-15), 24.0 (C-16), 46.9 (C-17), 42.3 (C-18), 46.7
(C-19), 31.3 (C-20), 34.6 (C-21), 33.6 (C-22), 64.0 (C-
23), 13.6 (C-24), 16.4 (C-25), 17.8 (C-26), 26.5 (C-27),
180.7(C-28), 33.6 (C-29), 24.2 (C-30), 107.2 (Ara-1),
82.4 (Ara-2), 74.4 (Ara-3), 69.2 (Ara-4), 66.3 (Ara-5),
104.8 (Xyl-1), 76.6 (Xyl-2),78.7 (Xyl-3), 71.4 (Xyl-4),
67.8 (Xyl-5)o DL EXHE 5 ok R A — 5, ]
YEAA YN Saponin B,

&M 9. Ak K. ESI-MS: 765.5 [M-H] .
'H NMR (600 MHz, Pyridine-ds) 6 6.31 (1H, d, J = 8.1
Hz, Gle-H-1), 5.42 (1H, s, H-12), 4.96 (1H, d, J = 7.2
Hz, Ara-H-1), 3.17 (1H, dd, J = 14.0, 4.6 Hz, H-3), 1.18
(3H, s, Me-24), 1.12 (3H, s, Me-27), 0.95 (3H, s, Me-
25),0.91 (3H, s, Me-26), 0.88 (3H, s, Me-30), 0.86 (3H,
s, Me-29); "C NMR (150 MHz, Pyridine-ds) 6 39.1 (C-
1), 26.4 (C-2), 82.2 (C-3), 43.8 (C-4), 47.8 (C-5), 18.5
(C-6), 33.1 (C-7), 40.2 (C-8), 48.5 (C-9), 37.2(C-10),
242 (C-11), 123.2 (C-12), 144.4 (C-13), 42.4 (C-14),
28.5 (C-15), 23.7 (C-16), 47.3 (C-17), 42.0 (C-18), 46.4
(C-19), 31.0 (C-20), 34.3 (C-21), 32.8 (C-22), 64.7 (C-
23), 13.8(C-24), 16.5 (C-25), 17.8 (C-26), 26.4 (C-27),
176.8 (C-28), 33.4 (C-29), 23.9 (C-30), 106.9 (Ara-
1), 73.4 (Ara-2), 75.0 (Ara-3), 69.9 (Ara-4), 67.3 (Ara-
5), 96.0 (Glc-1), 74.4 (Glc-2), 79.2 (Gle-3), 71.4 (Gle-
4),79.6 (Gle-5), 62.5 (Gle-6). DL | ¥4 5 SR
TERA—E, W e -G8 HN-Saponin F.

& 10 : AR, ESIMS: 7213 [M-H] . 'H
NMR (600 MHz, Pyridine-d5) 6 5.48 (1H, br s, H-12),
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5.08 (1H, d, J = 6.6 Hz, Xyl-H-1), 4.89 (1H, d, J = 6.0
Hz, Ara-H-1), 3.31 (1H, dd, J= 13.5, 4.6, H-18), 3.27
(1H, dd, J= 4.0, 11.9Hz, H-3), 1.30 (3H, 5, Me-23), 1.27
(3H, s, Me-27), 1.07 (3H, s, Me-24), 1.02 (3H, s, Me-
29), 1.00 (3H, s, Me-30), 0.96 (3H, s, Me-26), 0.86 (3H,
s, Me-25); 13C NMR (150 MHz, Pyridine-d5) ¢ 39.12
(C-1), 26.95 (C-2), 89.26 (C-3), 39.98 (C-4), 56.25 (C-
5), 18.86 (C-6), 33.57 (C-7), 40.09 (C-8), 48.40 (C-9),
37.38 (C-10), 24.14 (C-11), 122.84 (C-12), 145.23 (C-
13), 42.51 (C-14), 28.67 (C-15), 24.16 (C-16), 47.04
(C-17), 42.36 (C-18), 46.85 (C-19), 31.33 (C-20), 34.60
(C-21), 33.55 (C-22), 28.29 (C-23), 16.78 (C-24), 15.86
(C-25), 17.75 (C-26), 26.51 (C-27), 180.72 (C-28),
33.65 (C-29), 24.06 (C-30), 107.12 (Ara-1), 81.94 (Ara-
2), 74.17 (Ara-3), 68.99 (Ara-4), 66.01 (Xyl-5), 105.48
(Xyl-1), 76.49 (Xyl-2), 78.70 (Xyl-3), 71.42 (Xyl-4),
67.80 (Xyl-5). LA b $¥E 5 SC k! $5o0s 5 A — 5
8 e &N Yuzhizioside IVa.

&M 11 ToEHEIR. ESI-MS: 4392 [M+Na],
'H NMR (600 MHz, CD,0OD) d 7.26 (4H, d, J =4.4 Hz,
H-2, H-3, H-5, H-6), 7.16~7.19 (1H, m, H-4), 5.01 (1H,
d.J =23 Hz H-17), 429 ( 1H, d, J =7.8 Hz, H-1"),
4.05 (1H, dd, J = 16.6, 7.9 Hz, H-8a), 3.97 (1H, dd, J
= 11.2,1.9 Hz, H-6'a), 3.96( 1H, d, J = 9.7 Hz, H-4"),
3.90 (1H, d, J=2.1 Hz, H-2"), 3.73~3.81 (2H, m, H-8b,
H-4"), 3.60 (1H, dd, J = 11.2, 6.1 Hz, H-6'b), 3.56 (2H,
s, H-5"), 3.38~3.43 (1H, m, H-5'), 3.32 (1H, m, H-3"),
3.25~3.30 (1H, m, H-4"), 3.18 (1H, ¢, J = 8.5 Hz, H-2),
2.90~2.98 (2H, m, H-7); "C NMR (150 MHz, CD,0D)
5 140.1 (C-1), 130.0 (C-2,6), 129.4 (C-3,5), 127.2 (C-4),
37.3 (C-7), 71.7 (C-8), 104.4 (C-1"), 75.0 (C-2'), 78.0
(C-3"), 71.8 (C-4), 76.9 (C-5"), 68.7 (C-6'), 111.0 (C-
1), 78.0 (C-2"), 80.5 (C-3"), 75.1 (C-4"), 65.6 (C-5").
DRIRE €/ TEE DS It (S E % Nk P & S e by
Icariside D,

b &¥ 12 TPk, ESIMS: 4532 [M+Na] .
'H NMR (600 MHz, CD,0D) 6 7.25~7.27 (4H, m, H-2,
H-3, H-5, H-6), 7.15~7.19 (1H, m, H-4), 4.75 (1H, br
s, H-1"), 429 (1H, d, J= 7.8 Hz, H-1'), 4.01~4.06 (1H,
m, H-8a), 3.74~3.79 (1H, m, H-8b), 2.91~2.97 (2H, m,
H-7), 1.25 (1H, d, J = 6.2 Hz, H-6"); "C NMR (150
MHz, CD,0D) § 140.0 (C-1), 130.0 (C-2,6), 129.4 (C-
3,5), 127.2 (C-4), 37.3 (C-7), 71.8 (C-8), 104.5 (C-1"),
75.1 (C-2), 78.1 (C-3"), 71.6 (C-4"), 76.8 (C-5"), 68.1

(C-6), 102.2 (C-1"), 72.2 (C-2"), 72.4 (C-3"), 74.0 (C-
4"), 69.8 (C-5"), 18.0(C-6"). LA I #¥ 5 sk P 4R
HEAR—F, #EE AN Phenethyl rutinoside.

&9 13 . AR, ESI-MS: 479.3 [M+H]'.
'H NMR (600 MHz, CD,0D) ¢ 7.56 (1H, d, J = 15.9
Hz, H-7"), 7.03 (1H, d, J=1.5 Hz, H-2'), 6.88 (1H, dd,
J=8.2, 1.6 Hz, H-6'), 6.77 (1H, d, J=8.2 Hz, H-5"), 6.67
(1H, d, J = 1.4 Hz, H-2), 6.63 (1H, d, J = 8.0 Hz, H-5),
6.53 (1H, dd, J=8.0, 1.4 Hz, H-6), 6.29 (1H, d, J =
15.9 Hz, H-8"), 4.50 (1H, dd, J = 11.7, 1.4 Hz, H-6"a),
4.31~4.35 (1H, m, H-6"b), 3.93~3.98 (1H, m, H-8a),
3.68~3.73 (1H, m, H-8b), 2.78 (2H, 1, J = 7.6 Hz, H-7);
“C NMR (150 MHz, CD,0D) ¢ 131.4 (C-1), 117.1 (C-
2), 146.1 (C-3), 144.6 (C-4), 116.3 (C-5), 121.3 (C-6),
36.7 (C-7), 72.4 (C-8), 127.7 (C-1"), 115.0 (C-2"), 147.2
(C-3"), 149.6 (C-4"), 116.5 (C-5"), 123.2 (C-6'), 146.8
(C-7"), 114.8 (C-8'), 69.2 (C-9"), 104.5 (C-1"), 75.0 (C-
2'), 77.9 (C-3"), 71.7 (C-4"), 75.4 (C-5"), 64.6 (C-6").
DA SR 5 SR P s A — 5, S et e
Calceolariolside B,

&) 14 . #EHEK. ESI-MS: 465.1 [M+H]
'H NMR (600 MHz, CD,0D) ¢ 7.71 (1H, s, H-2"), 7.59
(1H, d, J=9.6 Hz, H-6"), 6.87 (1H, d, J = 8.4 Hz, H-5"),
6.39 (1H, s, H-8), 6.20 (1H, s, H-6), 5.26 (1H, d, J="7.7
Hz, H-1"), 3.32~3.73 (6H, m, H-2"~H-6"); "C NMR
(150 MHz, CD,0D) ¢ 158.5 (C-2), 135.6 (C-3), 179.5
(C-4), 163.1 (C-5), 100.0 (C-6), 166.5 (C-7), 94.8 (C-
8), 158.9 (C-9), 105.6 (C-10), 123.2 (C-1"), 116.0 (C-
2'), 149.9 (C-3"), 145.9 (C-4"), 117.5 (C-5"), 123.1 (C-
6"), 104.3 (C-1"), 75.7 (C-2"), 78.1 (C-3"), 71.2(C-4"),
78.4(C-5"), 62.5(C-6"), LA_EHHE 5 iR HRiE A
—E, WS AN Tsoquercitrin.

2.3 Ao B4 By A AR T B | E M

WM R (R 2) R, (hEW6. 13
XF o- & BE T B BOA O E e ME, L IC,,
538 427 pg/mL. 2.95 pg/mL, 5 PEIL TR PEZ
BT s (IC5, 4 6.02 pg/mL). L& 2. 7. 10,
14 %} a- 7 & B8 B B A — 2 B H0HIE T, 3 IC,
AN 17.48, 35.62. 35.79. 44.78 pg/mL.

Ouyang %7 5%t )\ H R 7 3k 47 4k %% 5 4
o- 1 %I BE HF B A0 ) 9 PR AT 7T, K I Akebiaoside
C, 2a,3p-Dihydrox-yolean-13(18)-en-28-o0ic Acid,
Mesembryanthemoidigenic Acid, Gypsogenic Acid,
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Akebonoic Acid TLA> =i RAL G VI FE AN R I H &
F o- FEFETTREINENETE, 1Cs, 738 9.75+ 8.91.
19.82. 39.37. 3.96 pg/mL.,
&2 JFRELEY - HEEH L HHE R
Table 2 The half inhibition rate of compounds 1~14 on

a-glucosidase (xxs, n=3)

5 8 AR ICsy/(ng/mL)
1 Hederacholichiside F >500
2 Saponin E 17.48 £0.98
3 Mutong Sponin B >500
4 Saponin PJ, >500
5 Saponin PH >500
6 Yuzhizioside IV 4.27+0.30
7 Akebia Saponin D 35.62+£0.91
8 Saponin B >500
9 HN-Saponin F >500
10 Yuzhizioside [Va 35.79 £0.68
11 Icariside D >500
12 Phenethyl rutinoside >500
13 Calceolariolside B 2.95+0.51
14 Isoquercitrin 4478 £3.46
15 T A 6.02£0.31

SR A RILF SR A R =il & 3L B
FER T3 W] e AN a- 76 % 0 HF I A 32 2405 E AR
g3 XA B G RE R ) IR A AR A1

3 g

A SEESHRTE T )\ TR 4k 22 B K 3 a-
7] B LF B A0 BE A1 A\ IRR T K S 4 AN
9=95% L FEHRIVIIN 5 REBGHAL 1 R I L AR EL)
() IE T AE BGER A A - 8] 40 R L7 TV 2 400 1) 35 67
MR AL P B AR 14 MeEY, Kb =
T B EH R A, $EoR )\ IR 7 = S
NEERSY o BRG] % B PP,
&Y 2. 7. 10, 14 X} o- # % B B B A5 — & F2
FEIFNHEINEYE, S 6. 13 IHIENE RN B E,
HACs, 70719 427, 2.95 pg/mL, JEVEIL T BHPEZ
Ri] - 3 # (IC5, A 6.02 pg/mL), Ky )\ H JKF 7
W o= B AT RETFE RIS EY R, R ST kSR A
TERNUE. 2 T )\ H I A2 55
)\ H TR R AR a- 820 B B 41 70) ) S D5t
PRI, MRS\ A RF T R ERTTE R &
FH o % 5 EF B0 R AL E0 SE A
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