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Separation of anthocyanins from lonicera edulis by high—speed
counter—current chromatography and its inhibitory activity on
a—glucosidase
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Abstract ;. Anthocyanins from lonicera edulis were separated and purified by high—speed counter current
chromatography (HSCCC), and was identified by UV, HPLC, HPLC—MS and NMR. HSCCC separation of
anthocyanins from Lonicera edulis condition was: 1-BU-MTBE—-ACN—water—TFA, 2:2:1:5:0.01,
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V/V. Using this system, cyanidin—3—O—rutoside (C3R) was successfully isolated from anthocyanins of lonicera

edulis. The purity and relative content were 91.75% and 98.13%, respectively. Enzyme inhibition test and fluorescence

spectroscopy was employed to study the inhibitory effect of C3R on a—glucosidase and the type of fluorescence

quenching. The research results indicated that IC, of C3R and acarbose on the inhibition rate of glucosidase were 30.85

and 36.18, respectively. Meanwhile, C3R could lead to internal fluorescence quenching of glucosidase, which was

a static quenching. Therefore, this study revealed that lonicera edulis is a natural resource for the development of

o—glucosidase inhibitors.

Key words : high—speed counter—current chromatography ; lonicera edulis ; structure identification ; cyanidin—3—

O-—rutoside; a—glucosidase
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BN TR A, 1 —18CIRE TRIFEH .
134 HEYEE
1.3.4.1 CEAMEEER PRI 1.0mg 1) F1,
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(fL42 0.45um) FEATEIE, P84T HPLC
AT,

%S, CI18 F: (6.0mm x 150mm, 5.0um) ;
W T B A A Ch IR AR 4 £ 20% FR, i 3l A
B A& 43 60% L. VERLER TR : 5%
~ 20%, 5min; 20% ~ 25%, 10min; 25% -~
30%, Smin; 30% ~ 33%, 15min; 33% ~ 5%,
10min, HE S E S % 0k [13], KiEX
(2) THEF3 (HirsY) WziB,

l&IE%Alh%rﬁﬁﬂ

p (%) = (2)
YhgmrAusmm

1.3.4.3 HPLC-MS 734 Bl &4 . FIHIEE
T O % F3 BEAT B A, B T
T A 100 ~ 1000m/z, KA SCHER [14] & & H
BHXSH,
1.3.44 NMR ¥E FEMETARHE . DUTAR AR
SRS & R 5.0mg [ F3 A ok R 7850 T
FRFLUERE (FL4% 0.45um) HEFTRLUE, RFOEE
1t 400MHz A% g 4R 3% 06 F3 1 'H NMR Fl 5C
NMR & E #4704
1.3.5  a— FZRFEEF RGN 63 1 L 00

R H o— ] %5 K R S B R —a—D—
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405nm < S5 T BA SR B WO g, 4 BE ST
Wk [14] P4 AERY I YA, 20 & ImL 3 14 5
f4 0.2U/mL i) o— iz 85 E 1 Tl H, AR5
S ImL ¥ EE A 10, 20, 30, 40 £ 50umol/L #)
F3 (K435 —3—0— /P, cyanidin—3—0—
rutoside, C3R) &I AP -REMERE VTR, FHRF
TERIRA), HARBRAEERE G [14] WU T,
g (3) ATHERERAT o— BEHEEBEI G5,

R B = 5T

A,..—A,.
IZ FEd EEI) XlOO (3)

X B

Axﬂﬁ_
s (%) -

1.3.6 5L IE

M Zeng L ¢ WARHAYTTIA, 20 34F ImL
W ok 10, 20, 30, 40 F1 50umol/L 1) F3 15 7K
5 4mL {E PR 0.2U/mL 1 o— % B
REIH2), 1825 CHRE T Y 10min, FI ]
96 I T X AEPE K 320 ~ 380nm i [l N HEATH
fil, [ RF S A BB S 295nm, RS RIS
P B BE B E A 10nm,

1.3.7  C3R X o— HjAJHEEF B OC I KA H Wy
Z WOCHER [16] M 73k, % 45K [ iR
(25, 30 f137°C) %M, AR BT&E#KE CR
Xof o— ) 0 T P AU OE IR B 2R, R
Stern—Volmer 7 2 3E4T 04T,
F/F=1+K 7, [0]1=1+K, [ 0] (4)

X, Fy fF 20 50 R A ol G A 15 K
TRIVKRNFOCRE, aus K FK 3510 o
R %) BE T i 4 K G A Stern—Volmer 75 JCH %K 5
t, NN TG, s,

2 HERE55W
2.1 HSCCC BFIERBITHE

FrI& 1) HSCCC 7 51 & 2 AL L A2 T 43 15
e HREENHEEZ —, 3%k [13], it
Bl 1-BU-MTBE—ACN— 7k —TFA “}j HSCCC ¥
FIRR, KR KA E RAENE AR R, A~
[l B HL Y K 45 R A0 1 B,

®1 ARBFERELLR K(E

Table 1 K values in different solvent systems

K
Erk=2 1-BU-MTBE—ACN—- K —TFA
Fl1 F2 F3 F4
1 2:2:1:5:001 0.57+0.02¢ 1.94+0.03* 1.12+0.02¢ 1.63+0.01°
2 3:2:1:5:001 0.80+0.03" 0.81+0.02¢ 0.86+0.03" 0.79+0.04*
3 3:1:1:5:001 1.06 +£0.04* 1.04+0.03* 0.99+0.02° 0.81+0.03°
4 S:2:1:5:001 0.97+0.02 1.02+0.04* 1.11£0.05° 0.95+0.02
5 5:3:1:5:001 0.37+0.02° 0.87+0.04* 0.41+0.03° 0.94+0.02°

H: EEMRANEFEIAANETE REER (P> 005), SAEEARNGTFRNSANGREER (P <005),

HIZE LRI, 00 AR &R 2 M3 s i K fE
TRFEESF (P> 0.05), UiHIA A E R 2
4 TR R AE T AL 1 B, SR RIR R 2
4 AFF & HSCCC ¥R R H., W FIR & 3
i K (E391E 0.5 ~ 2.0 Ju [l 4, FF & HSCCC ¥
MEREH, BERERT, Prife F1 F2 M
B3 KERRFESR (P> 005), HEIFL F2
A E3 FEIRAIT, HUA R 3 ANEGEE a4
[ HSCCC Ik & WA R 5 F1LATF3 1Y
KAEIMET 0.5, s RCRKE. WA 1T
F1, F2, F3 fl1 F4 1) K (HI9FE 0.5 ~ 2.0 JL [ Y,
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HA4NMHrWKEFEREEZESR (P <0.05),
ULIATE R RE R T, SHS BRI H 55,
B, ARBFREEERAE R 1 (1-BU-MTBE-
ACN— 7K —TFA, 2:2:1:5:0.01, V/V) {E
F453 85 ALE 1) HSCCC A &, R4 RS
Chen L ') 25 FI| ;] HSCCC ¥4 M 5 S 20 4 v e ikt
sy EAE G T HSCCC ¥ ik & —3L,
2.2 HSCCC HEaihER

AR 2.1 1y S5 45 2R, 16 B 1-BU-MTBE-
ACN-— 7k —TFA (2:2:1:5:0.01, V/V) 2}
BAEMENER, 1R ESER, &
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Figure 1 Chromatogram of anthocyanin extracts from lonicera edulis separated by HSCCC
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6 T 7E I < 280nm Al 520nm 7c 47 B A 5
SRS, T X — AR T DAKI T BT o B S 2 Y
Hoyp 2B ETHRatrEYm ", 7R 200 ~
700nm 5 Bl ] AT S AMGIE A, 15 20 RS
K 2 frsx, F1. F2 Fl F4 78 K 280nm F] 520nm

4.0 A
3.5
3.0
i 2.5 F1
3R 2.0
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1.0
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W K/em

35,
3.0
w25
2 2.0 F3
= s
1.0
0.5

0.0 : : r T )
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e TR AN g, FRHA FL, F2 7 F4 X = Fif
Ao AmTHEETIEY R, & 2C Bix, F37EH
K 278nm Ml 524nm b A 5 AN YU, I [A) 3R
B F3 et e kY e, Jm gkit—4 #l ] HPLC,
HPLC—MS F{1 NMR %58 F3 4544,

200 300 400 500 600 700
P K/em

200 300 400 500 600 700
WK /em

2 F1. F2. F3 0 F4 By£E5MRI LI =
Figure 2 UV absorption spectra of F1, F2, F3 and F4

24 HPLC $47
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LEEN 91.75%, HAHXE & 8l 98.13%, TE A
fifi £, E— 25 # ] HPLC—MS 71 NMR 2% & H

2.5 HPLC—MS 1 NMR 447
% F HPLC—MS. NMR # A i —# #f & F3
ghky, F3 —2, “RIFIGR MR ANE 4A A
4B fiiiR, F3 M FEFIE [M'] 2hm/z 595.2,
(7 s A 00 81 9 1y 40 1) A m/z 287.2 Fl m/z
4492, mz 287 B T REHEZWRIEE T, %
KWW R [M—146—162], £ % 51 w] i
S A M & B F3 7R K 521nm b A i KW T
K, WPARIEAE F3 N WK G R —3-0— 251
T 10720 RIS R NMR BORYEE F3, AH K EE
MR 2 PR, FHEREES Xue H K % 21
B W R RES 30— SEME AL
FE—E, B F3 #fiE N RER —3-0- =K
WEET

3.09Inten. (x105) +MS2 (595.2)

287.2
2.5 B

2.0

1.5+

449.2
1.04

0.5

1253
I 436.2 5653 648.1

0.0 bl u.lu.m Ll ..Illl TRRY ulj, L ullllnw‘.‘

100 200 300 400 500 600 700

m/z

(B) : F3 “ ik
BN E

Figure 4 Mass spectra and nuclear magnetic spectra of F3
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300. 20.15
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200 -
it
#1504
100 4
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0 'L._LLJ. A A A L A
-50 . . . . . . : ,
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£ B B[] /min
3 F3 Hy HPLC &itE
Figure3 HPLC chromatogram of F3
4.0+
Inten. (x10°) +MS2 (595.2) 595.2
3.5
A
3.0
2.5
2.0
1.5
1.0 549.6
114.2 1890 2301 31103485 4233 7 601
0.5, 1851|2223 2653 3104 3 658.2
0.0
100 200 300 400 500 600 700
m/z
. (A) . F3 —ZJii,
E 4 F3REE
%2 F3 35 'HNMR #1 °C NMR #iE
Table 2 'H, 'C—NMR results of F3
i F3
(VA=
'HNMR (400 MHz) 3CNMR (100 MHz)
2 162.8
3 144.2
4 897 (1H, s) 134.7
5 157.6
6 6.70 (1H, d, J=1.8 Hz) 102.0
7 168.9
8 6.92 (1H, d, J=1.8 Hz) 93.7
9 156.2
10 115.9

frE B
'HNMR (400 MHz) “C NMR (100 MHz)

1 119.8
2' 8.05 (1H, d, J=1.9 Hz) 116.9
3 146.0
4 154.4
5 7.05 (1H, dd, J=8.7, 1.9 Hz) 111.8
6 831 (I1H, d, J=8.7, 1.9Hz) 127.0
1" 531 (1H, d, J=7.7Hz) 101.9
2" 73.2
3" 76.5
o 3.93 ~ 3.37 (8H, m) 69.7
5" 759
6" 4.67 (2H, s,) 66.3
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'HNMR (400 MHz) 13CNMR (100 MHz)

1 4.08 (1H, d, J=11.1 Hz) 100.7
2 70.4
3 70.9
4 72.4
5 68.3
6" 1.18 (3H, d, J=1.5Hz) 16.4

2.6 o— BEEFEIDEIHR

W] R ORE — A R ) o— 7 2 W TR 1Y B
PEEGY), ABETERE IR BB X IR, RN
W JE C3R X o— ) % W HF B 400 ) BOR, LA
#fir C3R % a— Hi AW E BEROIN B BCR . BEFTSS
WA s BroR, TE 10 ~ 60pmol/L 1 i B2 ¥ [ Y,
o— 2R M IR ] R BE A C3R P R RS IR
M BAE BRI (P <0.05), ¥k E kT
60pumol/L B, C3R FI B R B HEXT a— %5 45
A AT 1) 223 51 2R 78.92 £0.62% i1 73.84 +£0.57%,
XF IR SEER BE AT dE LML A T S 3] C3R
AP AR PME RS o— I AIHEEFBERY 1C,, (240
J#, 50% Inhibiting Concentration) 43 5| >4 30.85
36.18umol/L, HyXT L AT %1, C3R Xt a— %54
R0 A BCR 22 TP R ons, R e 2%
C3R HE—HRFT G o— HZHEE R BAE

80 - Aa
Cb-Rpowt Ba
K52 —-3-0— 258 b (C3R)

60 Bb

§ Ac
iy Ad 25
£ 404 B
& Ae Ae
20 -
0
10 20 30 40 50

e/ (umol/L)
W EAMEFRR & HEA BEZR (P> 0.05),
THTEANRTFEYEARG REZES (P <0.05),
5 C3R FARiEHEX a— BB HEEBEBHIHI ZR A SN

Figure 5 Effect of C3R and acarbose on inhibition rate

of a—glucosidase

27 FEHHHST
K 6 AT 7 A 0 ~ 60umol/L % & Ji5 [l Iy C3R
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X} o— A WE B N ER DGR R s AR,
H G B i C3R YR RIS T AR, PRSI
£ 339nm B, FOEIRBER KA, REERE
B C3R 5 a— HjZpHE B G [ A AH ELAE RIS a—
HIEEEBENTRIOC R A TR, X 5E%HE P
HIBFFE A R,

X BE = 5T

3000+
— Omol/L
25004 —_— %ngI/%L
— 20umo
@f 20004 —— 30umol/L
e 40pumol/L
R 15004 50umol/L
®
1000
500+
04 _—
300 350 400 450 500
P/ nm
E6 FE25CHHT. C3RIY a— HENEEHERRL

R A
Figure 6 Effect of C3R on fluorescence intensity of

a—glucosidase at 25°C

2.8 C3R 5 o HEEEBIERER SN
TEUREE R 25, 30 f1 37 C 44 F, C3R A o—
HIEREE R 9 JF 2K Stern—Volmer [y £ 1] 7
Fim. BB 7R, AEEE T, Stern—Volmer
HRELMEARAF, R EITE0.97 PALE, BTk
LR IR B BT R I R A BT RT R B BH e HL
KR 3 Fron., HFE3IATH, FE25, 30f137C
00T, K, 450 (6.85+£0.03) x10°, (5.25+
0.04) x 10° Fl (4.27+0.02) x 10° L/mol, K, i

1.8

m 25C
e 30C »
A 37C
1.6
=144
=
1.24
1.0

10 20 30 40 50
[Q)/ (10-*mol/L)
7 C3R Xt o— BEHEH BRI R
Stern—Volmer fH %
Figure 7 Stern—Volmer curve of fluorescence
quenching of a—glucosidase by C3R
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TR T = MR AR. PR C3R Gl a— 450 1 il
RIS HER, WAL, o— BEBEE R/ K
“h (4.27+0.02) x 10" L/mol - S7', /MY Kq 1T
KFFAFHZ K, (2% 1010L/mol - S), B4k
RiE— 1B C3R ] a— HZ0E L7 A A 9 S
R3 AEEBEET C3R 5 o HEFEEHEBAIZ R
ZEEY
Table 3 Quenching and binding parameters of C3R on

R B = 5T

a—glucosidase at different temperatures

W/ K K

p : R

C (10°L/mol) (10" L/mol - S7')

25 6.85+0.03 6.85+0.03 0.9896

o MR 30 5.25+0.04 5.25+0.04 0.9713

T

37 4.27+0.02 4.27+0.02 0.9824

3 #ig

AW 2 T 4 B ALE $2 HU) i HSCCC
A F K & o 1-BU-MTBE—ACN— 7K —TFA,
2:2:1:5:001, V/V, FIH %M F 85 M
ALE e LY 70 1R B R G 3 —3—0— =& bl
T (C3R), Hai ZAIFR & &2 510 91.75% i
98.13%, XfHe & B C3R X o— i 2 Bl g1 ol %
BT G PTR P, R C3R GESE o
R I  AE WARDOE R, KRR T
BFEK . WHFER NI ERIT & D RETE & AR
(R EENZEME,

S ik -
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