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Abstract .

This study describes a method for isolating two luteolin

glycosides from artichokes (Cynara scolymus 1..) by preparative
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liquid chromatography. The partion A27~29 (4 g) of 50% etha-
nol eluent was achieved by two steps, 70% ethanol extract of ar-
tichoke adsorbed by AB-8 macroporous resin and eluted with
20% ethanol, 50% ethanol and 80% ethanol successively. 0.32 g
of target part C16 ~19 with target components H-01 (10.4%)
and H-02 (5.1%) was achieved by two steps, A27~29 adsorbed
by RP-C18 stationary phase column (270 mm X 80 mm, 40 ~
60 pum) and eluted with 30%, 48% and 100% methanol succes-
sively. Taking the resolution and shape of target peaks as optimi-
zation conditions, the effects of five different mobile phase combi-
nations and two kinds of flow rates on the separation of target
peaks were studied. Based on the optimal conditions, H-01 and
H-02 with purity of 97.8% and 96.5%, respectively, were ob-
tained. H-01 and H-02 were identified as luteolin-7-rutinoside and
luteolin-7-O-B-D-glucoside, respectively, by mass spectrometry,
'H-NMR and "*C-NMR analysis. This method can effectively re-
duce the impurity level under the condition of high recovery, and
provide a new method for the development of the separation and
purification process of luteolin compounds.

luteolin derivative;

Keywords: artichoke(Cynara scolymus 1..);
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HE A LA PR O R KR B M s A
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R R A T EE R MR A YT
MEA SR MBIARBER LW NI EY. 2Kk
BRI PR AL RE ) S5 T A AR B A 2k N TR R
B LS S A R A 2 Rl st

Pandino % HiR 8 T 6 ANl R S AT 19 3 AN AL (L
FEAESC AN AN AL ) 19 2 T & L B AE R R R
FREZ W LG & oA 24 (Tema 2000 f #4044
) ~620 mg/kg(Tondo di Paestum fif Ff (g £ 46) , H &
i L WMERE 2 T IR AL G W % 2 [23 (Tema 2000 i Fi iy
WHELH) ~5 771 mg/kg (Violetto di Sicilia /i ' 19 N 41
RO RT3 E & i [870 (Blane Hyerois &t Bl iy 45 ) ~
5397 mg/kg(Tema 2000 & F i AL FEO K. AR B E R
(luteolim) L&) & W BALFH AL 2 KWK &0 .
T H: B IR R A AR T R 4 R L 2 B 5 AR AL
0 ) EL T P S S AU T DR e A B i o8 0 M S AL
Schlupper % fiff 78 A B8 58 3 R HAT 2 P 9 35 1k B, R
BER ARBRER 7T-O-WF ARG T RA BB
LA AL RE ST 5 Gebhardt™ HF X T AR E R KL SWH
R R R 2R 3 B A o 0 T R I 0 AR A R T
% SRR O R LR R R A e A TR T B
M) 5 FL A BB 55 28 7R B 7 250 BEL BT ik 5 28 Sk AIHL [ e 26 4 5
FAIRE R » AT 365 SIE T 490 0 0] 119 o4 i S AR . A BB R 3 X
TR AR T 2 B &R B (EGFR-TK) B A B i,
HIVER . Rahimuddin %72 B 5% % B A 2 2025 &% Hobs
HoAF UVA 5550009 Bz 1T 8 25 4k 40 i i 5 5 4804k B A 40 441
EM.

AT o [ oA i A T R R B R SR &
FO K EZE AL06,A109 & /R R i 5 fef gl 2125
% /R R (Lorca) & 7 #8717 T 2005 48 M2 [ 51 3E 1) — A4~
T 0 w67 T Rl O 58 A T AR B A A T I
RAFHARAR®RE 2 248 5750, Hr g
WG A F AR AR A DL LA I R R e A
YERTF IR G0 FF e AR B R R AL & W W 43 & 2810 3
Fiks
1 #RLS 5%

L1 #R5iKH

BEEE] (Cynara scolymus L) 645 % /R F (Lorca)
AR H A 5 AL B B A B AS R R

KALWINE : AB-8 B, 280 = R AR BLH A B2 D 5

AR BB -7-B-D- 25 T Ml AR fE i HPLC 2, gl >
98.0% ., 3 [ Sigma-Aldrich 24 ) ;

KRB REFE 7-O-p-D-7 & B 17 b5 & - HPLC 400, 46
FF>98.0% , % [® Sigma-Aldrich 23 # ;

AR AEE P 2 MABREREUEWRAR EREML

FAC I F CH, OD: /R AL # >99.8% , & [H Sigma-
Aldrich A F] .
1.2 NHEEE®

RP-C18 Z#i#E : Sepax GP-C18 #, ki 4% 40~60 pm,
TN FE T BHECA R A 5

Sepax GP-C18 ##:4.6 mm X 150 mm, 40~ 60 pm,
F i 5

Venusil MP C18 #4:4.6 mm X250 mm,5 pm, K H
P IUANIRBHE A R A 5

Venusil MP C18 #1::10 mm X 250 mm,5 pm, K {H
PSER KR PR 7 5

Unitary C18 #:4.6 mm X 250 mm,5 pm, 4% 3 Al
BHEA R A 5

AW M % L LC3000 B (AL 45 Newstyle
NU3000 Serials UV/VIS #59 #%) » At 50 € Br 46 i B £ A
MR

o AV AH 4,35 : 2695-2996 Y, SE [E Waters 24 ] 5

JER% Y : UHPLC-QTOF/1290-6530 %, 3¢ [ % $E /&
BHARA W

A% ik 4L ¥R 1Y . Bruker AVANCE-500MHz #I, i [
Bruker 24 A
1.3 FHi&
13,1 s SEmDH SRR A R T R i A5 3
1.1 kg WIEFET R . 7ERI T 1.1 kg 591 & 68 K #%
FHEIE 10 10Ce/mI) Y LU, F 700 S B R 42 72 h, 3
I8 7E 2 LR
1.3.2 WROAH G 450 X ) ) R 2 YR AT VA S A 45
R HERE R 20 pL, G B AR Oy BOBE — 0.1 06 HE R KL U
1 mL/min, Kl 4 205 nm i, W 10 £ w8 2. Oy i &
B $R I 43 BT B A A% AF A0 T 53 A UL R R 4 i
1,
1.3.3  AB-8 BUJCSLW g 0) $2 4y A7 ML 2> SR JH R AL
AR5 I R R 3 CAB-8 TR ) o s i 4L 2 9 (1 L) 47 40 126 40
. BB TR A 1 LA AR 0 AL i ASURL 3E 47 B AL 3
JE R AR K bl 2 0 B R, b AR AR e BRSO R AT
WA A I o A b A 2 B BRI Sy 0~
30 min, JR B AH A | 500 8 % 10096, FF AR & 58 4 W M
J& AR K 20%,50 %, 80 %6 2 Wi i 4T Ve It o Uk B % G
0,5 5T 6, 35 o R O T RO K S S O AL A2,
» 28 VR RO 35 4G I R AT 5 O L BRIBERE B O 0~
30 min. i EhH A th 5%08 % 100%,
1.3.4 RP-C18 X A27~29 4/ #47414> F Sepax GP-
C18 A (40~60 pm) B il ROAH A U0 Ak VE B2 7, LU &
RP-C18 J2 BT £ i e B2 7. 4% 4 g ¥ 7R T M8 A &
(A27~ 29 4 43> J 50% W OBE 58 4 W . Wk B R
40 mg/mL. ARAES> 85 BE 6 £ 0 AL BE DL A5 1. K BOAR AR
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2B 5E % EXTRACTION & ACTIVITY

P A Z P ve AR T o o H2  BAK IR e
H:C1,C2,C3eee e .
1.3.5 414y C16~19 M AHE 6 A T2 0 4% i i A
0,1 SR 10 €03 A 1 R BRE R 03 B BT R R W TE AT
AR 2 il £ Z BT 5 O A SR R AT R R . R DL
B EANER G B L 3 E T 5 B IR 2h A AL R (R R
PO L UBh AR 1B AR 2 U B AR 3 TR B AR 4 RISl AR 5
Jr%h 60 1 40 BYH EE — 0. 1% HBR K. 45 1 55 WU H
fE—0.1% FPEE/K .40 : 60 LI —0.1% F g7k .30 : 70
BIZIE— 0.1 FER/K (23 0 77 B9 I —0.1% I ER K » tb
By A LR A dmc A Bl A 4 A AR fF . R AR PE RIS L R
] Venusil MP C18(10 mm X 250 mm,5 pm) 2 il £+,
TS 2 3 mL/min FEATHOCHI Ay RERAE SR B 4
S A% B ] AR A 8 R L IR I T 30,50 pl i
R AT
1.3.6  JEi% &Mt

(1) % T4 5 B . Agilent MassHunter B.06.00
PR, T A s B - Agilent 1200 {2 T /E Y .

(2) LC-MS T fE %4 #f: Unitary C18 (4.6 mm X
250 mm,5 pm) 835 A, Uk & OBE—K (AL 25 ¢
75) R 2 pL R DN R K 254 nm; HLBESE B TR OE
B R
1.3.7 E#EALRE W &4 %K CH; OD,NMR # T,
VES 2 4y ) ' H 1% 500 MHz," C 3% & 125 MHz,
"H-NMR 3 R Ak vh 58 B 90°, Fm 32 ;" C-NMR 3%
SR AE Ik o S B 90°, B 2 000 K,
2 RS0
2.1 AB-8 B K 7l 0¥ B 33 #F R AT HE 4

R4 HPLC [ fy Wi 7Y A0 H 0 i 8] 3fE 47 A 9, A27 ~
29 20 3 H WA AH R A B (AN BT 1 TR ) o 3 AN S e e AR AR
GO WA R VR T 133 4 g HiRdL 4 A27~29,
2.2 RP-C18 X} A27~29 A4 #H1THSH

PRAL BV 5 A 2% 1. B 2R R 3 RO B 4r .
W T A27~29 A5 PRI . B AR A 306,48 %
100 % FAEadE 47 v i . 8 3 3138, 30 M B FH & A 6 L,

3.0
24
=% 18
,;ié 1.2
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B 1 A29 a5 HPLC 247 B
Figure 1 HPLC chromatogram of section A29
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48% R 4 L, 100 % O EE AN 2 L, AR4GH AR
MEE B A I N C1.C2~4,C5~10,C11 ~ 15, C16 ~
19+e--e SO N W VR 46 Y R TR AR B C16 ~ 19 4 43
0.32 g, B 2,44 C16~19 Hy % Jy {8 B, BE 8 4> B
W aif S, % R C16~19 2H 43 347 WA 2 1 45 .

®1 HPLCRtiERF
Figure 1 HPLC elution procedure
AfE)/min BIAR A/% JEENAH B/ % i/ (mL . min 1)
¥k 30.00 70.00 1.000
40.00 30.00 70.00 1.000
45.00 48.00 52.00 1.000
70.00 48.00 52.00 1.000
71.00 100.00 0.00 1.000
80.00 100.00 0.00 1.000

g
n

T R(ER
g
[=}

Intensity/V

18 21 24 27

30

]
Time/min
B 2 Cl6~19 444 HPLC 2478

Figure 2 HPLC chromatogram of partion C16~19

2.3 B4 Cl6~19 ML 5 &
2.3.1 WAHAMME A

(1) WA PR AG - X 5 A AN (R 3 8l A HEAT L 35 74
FOHE L 0.1 % A ERK (RFH) =23 7T7(FRBIH 5) A
P BAH .

I 3Ca) AT, FET SN AR 1 T, B W N
6025, BT F H BV B Ao e s o A I — R B VR L HL R 3R
PR T B AR Bk . B 3(h) op L 7E T S A
25MFF L PRI BEVR B A AURA R R IR AR L B A 2
A AT BN AR 40 %6 S BE W BE CRL B 3D (il B4 3 (o),
U — N VR IBE T B AR RS VR B, OB R R B Al 4(30% &
J) s A 3 (), 4% W B v, B PR R L 1 3004 &
JIF e B2 o v B T VR BE AR B 23060 G Bl AR 5) L i 3
() JIT 7R » 45 W 1 43 B9 R0 LA o O Ak 1 8 43 T 2%
RS A IR 23%) . B 0.1% B ERIK (77 %) 54k
RV A5 L3R 2.

(2) 43 B3 BE Y32« oy ) Wt 0 Jo A 8 3% A v 1) 43 B I
o 43 B B AR D A 0 03 S SRR A A L 40 S R R
F WY JRAE OB AE Py 4 B AR BT . 0 BR Y 5 AR
IF) 14 % B0 AH 43 A 2% 2 T A9 1) R0 0 A7 43 5 B Eb A (LA £
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Table 2 Optimized elution procedure for partion C16~19
i [] / min Wshtl A/ % Hidhtd B/ %
I 23.00 77.00
40.00 23.00 77.00
45.00 100.00 0.00
55.00 100.00 0.00
R3 SHOBEETHSEE
Table 3 Resolutions under five separation conditions
WA SR (R FR LD g3
R © 0.1% I ER/K =60 : 40 2.15
FEE . 0.1 ERZk =451 55 4.13
g 0.1 IR K =40 : 60 KAFTF
g 0.1 K =30 70 2.34
I 01 Rk =23 77 4.36
TEA B, f BB R] G 08 X I 45 R F B A HUAR (8 L

W,
(3) & SR B 2 - A 3 O 1k 1 2% 10 B oK A
Tk 2 ] 45 AE [ Venusil MP C18 (10 mm X 250 mm,
5 pm) s FEH A 3 mL/min]4h, Hofth £ 4R A8, B UG I AR
JPhE 2 iR, K CL6~19 414y 2324 & I W 1« 43 )
X EAE L 30,50 pL FEAT LML, BT AS 4 45 (&1 (50 pL A o
% DL 4 22 5 B0/ O 1 A8 ) 4 e g e IR) R i
FE AR L PR HEAE 5 50 pl,
35 I I
3.0
2.5
=20
15
1.0

0.5
0.0

My J L
Intensity/V

50
s [7]

Time/min
F 4 & B (50 pl)

Semi-preparative HPLC chromatogram(50 ;1)

0 10 20 30 40

B4 Cl6~19 a4 49 HPLC
Figure 4
of partion C16~19

25 LT, A S i 3 mL/min, #E AR
50 pL BN A B R BhA B 0.1 % H R K, Ukt
FEFF U0 2 B /R (40 min J5 (80 BE N a4 .
2.3.2 WAHHI R K 0.32 g C16~19 4y 23% LM
B W N 200 mg/mL A& LAk By 2 ME il A5 . W& 4 BF
N W TUTL 23 B AR 0T+ 43 o e 4 0 T TL, 5 W30 45 3 Uik
FEH G A VR TG B VBR300 A Al B L 545 ) 4
EHEN 2 NMMEE . s H-01, H-02, H 5 & 2 5 4
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2RI 5% EXTRACTION & ACTIVITY

30,15 mg, $RIUAFH 43 5 2 54.5,27.3 mg/kg, 4 B 43 5
H97.8%,96.5% . 2 A 4l B B AT A A% A I 4 1
2.4 KEYHEHRT

2.4.1 H-01 ESI-MS % . 1IE 5 783 . 5% & i
m/z 595.165 7LM~+H]" ; fi & FAL T i 80de m /=
593.149 2 [ M-H] ., # W & 4 F R Cy Hi O,
1H-NMR:6.52 (1H,s, H-3), 6.46 (1H,d, J =2 Haz,
H-6),6.63(1H.d,J =2 Hz, H-8),7.33(2H, m, H-2',
6'),6.88(1H,s,H-5'),5.00(1H, m, H-1"),3.64(1H, m,
H-6"a),4.05(1H,d, ] =9.7 Hz, H-6"b),4.73 (1H, s,
H-1"),3.93 (1H, s, H-2"),3.76 (1H,d, ] = 9.4 Hz,
H-3"),1.20 (3H,d, J] = 5.8 Hz, H6”), 13C-NMR:
166.73(C-2), 104.14(C-3),183.85(C-4),162.76 (C-5),
101.07(C-6), 164.57 (C-7),96.16 (C-8), 158.67 (C-9),
107.00 (C-10), 123,37 (C-1"), 116. 85 (C-2"), 146. 84
(C-3"),151.06(C-4"),114.29(C-5"),120.62(C-6"),102.05
(C-1"),74.71 (C-2", 77.73(C-3"), 71. 31 (C-4"), 77.09
(C-5"),67.47(C-6"),101.54(C-1"),72.37(C-2"),72.03
(C-3"),74.03(C-4"),69.77(C-5"),17.91(C-6"),

SA T A % G S B R TS A5 R, H-01 B
Luteolin 7-O-a-L-Rhamnosyl (1-6 )-8-D-Glucoside ( &
FZ T-O-a-L-FLZ= 0 (1-6)-p-D-1i % B 17 ), 4% L 1H-
NMR.,13C-NMR D) Je J5 1% % 4 5 Sk 27 J4HE iy ik &
W3 X B AR —F
2.4.2 H-02 JHIEEHE m/z 449.109 4[M+H]" (W KH
B 287.057 54 HEMH 4> F A Co Hoy O s & H —A
W B 4L — A A PR B . 1TH-NMR: 6.56 (1H., s,
H-3),6.45(1H,s,H-6),6.74(1H,s, H-8),7.37 (1H, s,
H-2'),6.89(1H,d,J =8.0 Hz, H-5"),7.38(1H.d, ] =
8.0 Hz,H-6'),5.07(1H,d,J =7.0 Hz, H-1"), 3.50~3.60
(2H,m, H-2", H-3"),3.40 (1H, m, H-5"),3.96 (1H, d,
J=12.2 Hz,H-6"2),3.72-3.75 (1H,dd, ] =12.2,5.6 Hz,
H-6"b), 13C-NMR: 166.82 (C-2),107.08 (C-3), 183.99
(C-4),164.74(C-5),101.16 (C-6),,162.82(C-7), 96.07
(C-8),158.93(C-9),104.18(C-10),123.48(C-1"),114.31
(C-2"),147.03(C-3"),151.16(C-4"),116.80(C-5"),120.53
(C-6"),101.64 (C-1"), 74.75(C-2"),77.86 (C-3"), 71.29
(C-4"),78.39(C-5"),62.49(C-6"),

GE A % WG N BTk g R, H-02 B E N
Luteolin 7-O-B-D-Glucoside (A B B & 7-O-p-D-#ij %
) B H H-NMR, ¥ C-NMR % Jfi 3% %04 5 Scmik (28147
EAGY 1A B -3,

25 CI6~19AHBSHARBEERSENHTE
S HIZ 2 DAk 00 A 2% 14 o 0 R BB B -7 25 A
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FIA B 55 5% 7-O-B-D-4) % Wl 11 b5 E £ &b 23 5 1 & % %
it BEAT WA 0 AT o RTSMRIE X0 C16~19 4173 i K
JR Y725 A BT RNOR B R 7-O-p-D- i % A AT
L GREY 2 AW AE C16~19 Wik o B & i 7
A 10.4% .5.1% .C16~19 fi 43+ H-01 F1 H-02 il £ (1
1353 52 90.126,91.9 %0 » BE W 2% WOAR 1 4 77 12 19 £ Ak
A BTN T 2R B 0 8 1
3 &iig

BT LA IR R (Lorea) A BT FT X 48 JF & T AR 5L
RRACD Y 53 8 Al AL B 5 v A5 BV AL EE 3 97.8%%
196506 B9 AR B -7-25 T M IR R B2 K 7-0-8-D-4j
HIBEE S LB AR IR AR G 0 5405, 27,3 mg/kg, 5
Pandino %! BF 5 14 5 S 8] AR LL A 5 oh TR 4R 14 AE
MR E KRG Y T b AR R R R R R
A ARE b T A 2 Al . KR R R
BT BERAA 37,4748 " Ey AL A A R ST A
IIRE . r AR R Z P B HEENE L.

5% 3Tk
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