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Isolation and preparation of leonurine from Leonurus japonicus by high speed
countercurrent chromatography
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Abstract: Objective To establish a simple and effective method for the isolation of leonurine from Leonurus japonicus by high speed
countercurrent chromatography (HSCCC). Methods The extraction conditions of leonurine were optimized by one-factor
experimental design. After comparing several different solvent systems, the two phase system of ethyl acetate-n-butanol-water (3 © 2 :
5) was finally chosen as operating solvent of HSCCC for the separation of leonurine, in which the lower phase was determined as the
mobile phase and the upper phase as stationary. The detection of eluates was performed with an ultraviolet detector at 277 nm. The
rotation speed was adjusted at 850 r/min, and the flow rate was 2.2 mL/min. Results Leonurine was successively isolated from
n-butanol fraction by HSCCC, and the above established method was also successively applied to the crude extact of L. japonicus.
Finally, 68 mg of leonurine with purity about 96.2% could be obtained from 2.48 g crude extract of L. japonicus in a single injection.
Conclusion The described approaches actively promote efficient preparation strategy to obtain high purity of leonurine.

Key words: high speed countercurrent chromatography; Leonurus japonicus Houtt.; leonurine; distribution coefficient; preparative

technique

ai BEEL Leonuri Herba NJETEF} o BERLJRAEY) Rz W 2@y B S a . K.
R EFEE Leonurus japonicus Houtt. HIFTEEEN T s, AW — ELHOA N R R R A
EERGy, WREE. ¥, MEGLE, BAWMANM. FERE O MRt PSRRI, KRR I B
T ERRTFRIIN, RN “MFEEZ . ZFE A7 MRFEBAR SN H] MR R B Ik g

WFS A 2017-02-16

BEWA: " AREEM-EHEELIHREIH (2013B090500100)

TEEEN: L (19915, o, Wiy, oy 2R &3 E-mail: min338_haoi@163.com

*BIEEE T4 (1968—), %, RIBUR, WHFIT NP EZE B 5 R Ebr itk . Tel: (020)39943042  E-mail: Isswdm@mail.sysu.edu.cn



)

Chinese Traditional and Herbal Drugs 25 48 3% 9§ 201745 A

* 1779 ¢

G §skANEME . FRIE 7 B —Ed
r i PG RKEE A S bk e fRe O
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SV, LAt L ) e T 2 B 2 AL O
71 RS B AR HE TN NS SR 25 BRI 78 B S B
SCo BT, AU X 28 BERRAL 2 A Oy i E!,
AR 2 v 4y B Ak 2 B AR A ST R 2 R
gt TB, AP REE. WRNEMKR.
. ARG

AL € VE VR A VA A R L ASHH A AR 77
14 2% rh 73 BE 28 R AN R T A B4 5 70 5 ROV 6
WO BRI S LG oy BT IEMILL, Aot
JRRE A DA TR B L e figes KRR RT AL _ERE T
A TERAEMIRE; LR, B2THEAR
BRI B ETTIE 10 mgs A ZHEFIE R A
R ) 70 B ST R B N R AR
FSY T 4% 23 102 AR S v Y P

2324 (high speed countercurrent chromatography,

HSCCC) HiAR 73 B Aifb 25 BF 5 rp 1) 28 BERR, %37
PRI FERTB . VARITHFED . A
AT Ay TR K ) 6 v 0B 110 2 B O R R A
P =
1 XEEHH

Optichrome-300PLUS =8I it (i), 2818 14
F1300 mL, CF-80 {HJiZE, LC3000 %L AMEMI &5,
BS-100A HZWIEER, TLHBRAR; LC-20A &
R R, LC-20AB It E%, SIL-20A H
SHEFESS , SPD-M20A AR B 54 M 2% , Shimadzu
LC-Solution &% T/Eus, HABEAT]; Mettler
Toledo AG285 Z3#7 R, Tt Mettler Toledo A s
SB25-12DTD A HIFHAL, T Z VR
B RAT]; Avancelll #ZHEILIRIEAL, Ffi £ Bruker
AF]; LC-MS-IT-TOF A (5 1% - AT I 8] 5 15 3¢
% BARBEAT.

HPLC ¥ H 25 Nk 4l, Merck KGaA; 4§
K, #8[E Millipore; HAt3 A 17 85 4 B 4l 71 o
X HE A ER TR 2R BE LR, LS 160527, R E B>
95%, LilgRREARFEIRRARAF .
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Leonurus japonicus Houtt. T4 F# 5. 258+
FER R 60 HififE, TS IR

2 FAEEHR

2.1 THEEREHA HPLC E

2.1.1 g% RA Ultimate AQ-Cg ikt
(250 mmX4.6 mm, 5pum, Welch, &), izl
R NE-0.1% B R, AR 1.0 mL/min,
BEEEVE AR : 0~22 min, 15%~18%Zfif: 22~
52 min, 18%~52%Z.JiE; 52~70 min, 52%~95%
Ol WKy 277 nm, RN, BEEE
10 pLo FIRHRE A28 BERL L EAMIK T 7 000, £5
W LA 1.

C
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LR 2 B ELR, nm
h B
MMM‘L“—M’M&
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HPLC E X i FER 2K KIEE (O
Fig.1 HPLC of L. japonicus crude extract (A), hydrochloric

acid leonurine (B), and ultraviolet (UV) spectrum of

hydrochloric acid leonurine (C)

2.1.2 WSV RS TR A
5E Jo 5 P R TR 2 BE ELAR G R 5.0 mg T 10 mL 25l
L H 70% O BESE AR, MBI BB R, R
%1, 18 500 pg/mL EEPR a5 BRSO RS AR . 4 C
TRAIFEH

2.1.3  HEHAMERPIH S RBEREAMBAR | g
2 50 mL #EFEIE S, IO 70% LEE 10 mL A (A
K 40 kHz, D% 500 W) $2HL 30 min. A =R /G
FHSREUA AN i &, PRLIBAREE, B IE,
HIFER

214 RMEXRBE B BRGNS E
&, FH 70% S BG5S B2 43 701l 9 5004400 300+
200~ 100~ 50 pg/mL f) R FINEHE ST, % “2.1.17
T €8 Tl 2% A ) 7 BRI o R R CA T A . DA &
WL NBEALR, VAR Hlbr et 2. 3
P THE 28 BERLH A [ A 5 RN Y=3 906.2 X+
137 936, r 4 0.999 8, £tV 50~500 ug/mL.
2.1.5 R BUESEREERON IR ST, 1%
“2.1.17 Tt SR AR S 6 IR, 0 ERR a0 B
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PR IR VRAE 24 h WEEE .
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% “2.1.37 BN E AT H A A M IE TR, 3% “2.1.17
T € 1 % A0 i 2 BE BB UG [ A, RSD {EN 0.45%,
gt R ik LT
2.1.8  IUFEEIWCERRRES R L O N B R
amBFERYR 9 47, ek, . w3 AR
—E R IA (L, KB 28 B
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“2.1.17 T RE S AN i 2 BRI T AR, AhPR 25 B
FERE A INAE RIS K 98.2%, RSD 1H A 1.54%.
22 REIZHR
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4 AT BERZIA SR IR ) R B AT R 3R SR
221 REUAFIES  REFREL 9 (AR & 1
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PIlR, iR AR 30 min, % “2.1.17 Wi%%
PEI E PR P A R, T A AR R,
HEEAE 3 IR 45 FHRBUA I IR ER 5 5
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70% LI APERUET], RREE 8 1084 1110,
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“2.1.17 TR T S A s SR EGH a8 BER R, T
a BFELAR AR AN, EEIRAE 3 IR SR ERNE L
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mg/g (n=3),
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Ky T0%LBEAFEHER], BHELE A 1015, Hik
FAFE R 4 YK, BFK 30 min, BERFTISIER) A%
“2.1.17 AT S A4 s SR HGH a8 BER R, T
o BRI R AR AR, EERAE 3 K. 4iRAFR
B RERECR 2 508 2.4724 2911, 3.056-
3.148 mg/g (n=3),
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o % “2.1.17 BTG AT IE s BER e, 1HE
an BREAY R ARECR, ERRE 3 K. 45 RAFM
I [A] ) SRR RS 2.859 2,959, 2.980.
2.986. 2.990 mg/g (n=3).

L2 BEELAR R R N 2248 bR, AR I 2%
PR G 25 R RIR 70% AR NI 7125 B 506,
R R e BHREEA 10 15 26 REECAR A R R
AT s $REL 2 RS i BEE R A SE HAR AE
AARAR; #EHEEL 30 min J5 35 BFELGR 2R IR BE
FAFE I A K KA R 2 . g5 T A= %4, &
JE i 58 28 BEEL DR A FREL T 250N 70% L BEAE BB
A, RHREEA 1015, BRI 2 K, K 30 min,
BB SRARSEHRE N 2.98 mg/g.

2.3 #HEEMERYHIE

PRI i BERE IR 258 R 100 g, A 1.5 L 1)
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o 70% CEEFHSEY) 25 BE ST & 759508 3.01%,
R (3R =70%CEHRIEMI R /2 M=) A
103.1 mg/g.
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1 K (K=Aypperd Atower) 1Ho RIEAFEFA R H
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I3 o ARSI S EC IR R L Bs-1E T EE-K (3
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Table 1 K values of leonurine in L. japonicus crude extract
with different solvent systems of HSCCC

STl Kfa
BEIR -2 1R-7K (4111 4) 0.85
1ECht-BER 2 R-HE- K (6:4:515) <0.10
IEChE-BER O MR-HlE-K (51215102 <0.10
BER CMR-1IE T B¥-7K (312 :15) 1.14
BER O MR-1IE T BE-/K (213 15) 1.30
IETE-PIEE-7K (811 :10) 1.87

215 BB R, RoREEESRFETKR.
A8 F AT 43 L EABFD R ARS0IE, B S 1S mine
25 #mEERENES

A REE 70% L EERL IR & B B2 IRV T4y
1117 L E T 2 BEEAR AR B, 255 SR POk
PSR CBE AL NG, 15 AR T BEAEH s 4R 26 B
il B S g FHIRPIRTFE T 100 mL 4k, S5
PRFABATR CBEZEEL, SRJGHIE T EEARHL, &2
HRIRKEZRERS. T, 4 CTIRAFAMH.
SR R AU “2.1.17 TS A b (B 2D,
AL A BERLGRAE R A E B T B, R,
M IE T BEAE BN HSCCC 43 B 1) 4% 2 BEELAR,
() JEURE . TR T M ZE AU b A BRI & 2 HON
34.47%, 3% (3% =1ET B2 R &/ 256 i
) N 8.76 mg/g.

I T D
 Jprnn c
. SN
I » B
] P N
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t/min

2 HEEHAMEREY (A). BREROEEZERY B). ET
B2ZEE () M/KEBRY (D) B HPLC

Fig.2 HPLC of L. japonicus crude extract (A), ethyl acetate
extract (B), n-butanol extract (C), and residue remained in

water phase (D)

2.6 HSCCC N E#HIERIER

B 80 mg afi BRHEIE T BEACHNY) (o BR BRI &
53H034.47%), IO EIRE) FAHATF A 10 mL
FEAR, e, &, LA EACNEEM, FAE9
AR, kbR BB, L 20 mL/min AR
ERAEFIR R AN HSCCC 4, £ L
FHFEIH BN B I R ML 3 800 t/min, F-LA

2 mL/min [IARFAGEEIEN T SIAH, BIAHLE 2 558
LB NPT S, A & E A DR B R
60.0%. HIHFFECIEN 20 mL BEM, iR E
25 C, MK 277 nm, 152] HSCCC 4 & HE (K
3-A). AN, 1FIRLRRE ), F R L R
P9 PR [ S AF B e R . 42 HPLC A4 M4 8 A
FEL AR, o AL N —Ib &Y, e TR E
JREASE] 25 mg K i, 195 (195 = 53 BRI &/
IETEEZERYIE) N 31.25%.

N A 2 BE B ) A T, SR A AE R
HSCCC 73 BE& A, 7 BRE i sOh i BEEOR 2
Y, TMRE]T BRI B, ¥ HSCCC #1EZ
AR S (ENLFEEAN 850 r/min, AR E 2.2
mL/min), [&EAH IR 2R 53.3%, HEmdErEE,
5 70% LRI (o BRS040 50 3.01%)
BEFEEIE KA 2.48 g 34T HSCCC 43 & (K 3-B),
Wz 5> B-1, R4 2 T152] 68 mg FEi, 5% (3
RERLHHAT 5/70% SRR 2D N 2.74%.

2.7 WERSH HPLC D 54HMEE

% “2.1.17 TUEHE KA &R B R AL

A B-T FES AT 00T, 850 =& NR— &, X

A-HSCCC %f: BHRGNEER L
Pig-1F THE-7K (3:2:5), FAHANE
SEH, NHAERREIAE; AR
2.0 mL/min, %3 800 r/min, &7
£ 277 nm, [HEAHRE RN 60.0%
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\/ B-1

B-HSCCC %fF: B R G NAE
IR g-1E T EE-K (3:2:5),
RN A, NHAE RS
s ABURE 2.2 mL/min, #
3% 850 r/min, KK 277 nm,
[ AR BN 53.3%

MWMMMM
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3 @BEAMBETEZERY A) FERY B) B
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Fig.3 HSCCC of n-butanol extract (A) and crude extract of
L. japonicus (B)
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W A1 T8 % E: ABHAR, LC-MS-IT-
TOF JiiE/r#r, [M+H] m/z 312.153 9 (it51H
312.155 4), TN CuHpN;Os, AT miz
181.049 1. 114.103 0, #J#5 HIWTH M 25 BEEERRIT)
'H-NMR (400 MHz, CD;0D) §: 2.25 (2H, t, J = 6.9
Hz, H-3), 1.75 (2H, m, H-4), 1.85 (1H, m, H-5), 4.33
(2H, t, J = 6.8 Hz, H-6), 7.31 (2H, s, 2', 6'), 3.90 (6H,
s, 3', 5-OCH3); “C-NMR (100 MHz, CD;OD) §:
158.5 (C-1), 42.0 (C-3), 26.4 (C-4), 27.0 (C-5), 65.7
(C-6), 119.6 (C-1"), 108.0 (C-2', 6"), 149.1 (C-3', 5"),
144.5 (C-4"), 168.4 (C-7"), 56.7 (3', 5'- OCHs). 55 %
SCHR AR TE ) 2 BERLOR ) IS HE — B, WS e IR
45 A-1 SRR (leonurine) . S H X R S 47
AL BRIE, AR A-1 s BEEORT o &
SN 97.2%, s> B-1 R i BEECRR I R = BN
96.2% (K 4).

260 3(|)0 400
A/nm

0 20 40 60
t/min
4 FEEEFEREY) HSCCC #4 B-1 89 HPLC & (A) 0
LHONERKEE B)
Fig. 4 HPLC (A) and UV spectrum (B) of fraction B-I
isolated from L. japonicus crude extract by HSCCC

3 g

B FEAE B DR 25 SR AR 58 T A RERLHR I S AR
I 2R b, #5727 KA HSCCC AR M ad B
BLYGM R oy B % 2 BERLRR N 05, o BERDR SR
2.48 g 4 1 IR HSCCC 47 B il & RIPI153 68 mg Jit
HOHCN 96.2%IM A BERRR . ZITVERTE. mAL
FTAS = A iy, i R BN HE S 14 PR ) 2
G e
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