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D etem nation of A kaloids inLycoris radiata with M icrow ave-assisted Extraction
Coup led w ith H igh Perfom ance Liquid Chran atography
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(L School of Chean istry and Chem ical Engineering Sun Y atsen Un wersity Guangzhou 510275 China
2 College of Phamacy Guangdong Pham aceuticalUnwersity Guangzhou 510006 China)

Abstract Lycorne lycoran ine and galan ham ne n Lycoris radiata w ere m icrow ave- assisted ex tracted
(MAE) and detem ined by HPLC using triethylan ne aqueous solution ( pH 9. 00) — acetonitrile —
methanol as themobile phase The MAE operating conditbns were optim ized by the orthogonal test de-
segn canbined w ith them one-factor test The linear ranges of he calbration curves for lycoring lycora-
m ine and galanthan newere 5.0- 400 mg/L, respectwely Their detection ln ils were 5.0 5.1 and
10. 2 ng respectvely and the RSD were 2. 20, 5. and 4.496, respectvely Campared with the
results ob tained by the conventional solvent reflux extractbn method theMAE was tine saving and
more efficent Themethod was successtilly applied to the extraction and detem nation of Lycoring Iy
coram ine and galantham ne in 10 Ly cris rad wia sanples fran different regons
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MAE MPLC ,
MAE , (H 9.0 - - HPLC
R 232 nm R MAE
10
.1
MARX-X ( CEM  ); LG-2010C ( ); XMTA
); E201C  pH ( )
(Signa ) ( ); (
, Mek ) 99 ( ®) HC1 ( : )
: 0.8 0.4 0.8g/L
0. P (¢ @d=9.0):  35mL 500mL dHo 9.0
1.2
1.2.1 MAE , 0.43~ 0. 13 mm
MAE 2.0 0. 18 mm , 30mL 9% ()
, 300 W 80 C 10m in MAE
SRE - 2.0¢g 0. 18 mm , 30mL 9% (¢)
s 80 C 10 mn
. MAE SRE . 10mL 26 (®) HCI . 10mL
3 ; , 10 mL 3, , s
: 0.45Um | HPLC
1.2.2 HPLC : 250x4.6mm Luna 5 H C18(2) 100A ( Phenam enex );
232 mm; 40 °C; 0. (9 (Ay-  (B)—  (C); : 1
mL /m 1 : 10, 4mn
0~20mmn, A B 85 : 15 80:20 20~40min A B C
80:20:0 70: 15 15 40~50min 10006 B
2
2.1
936 (?) ,
R 3
, 9% (P)
2.2 1 Ly(3%)
2.2.1 Table 1 ThelL,(3") orhogonal test design for M AE
L (3)) ’ Factor o 10 Exlracfi;ng tine Ttmp((:tlatum Parti?le size
MAE ) el thn in 0/C I/mm
1 1 1:20 20 90 043
2 1115 10 70 025
3 1:10 5 50 018
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3 HPLC
A2B2C2D2 A2B1C2D3 A2B1C1D3,
, 3
2.2.2 , )
70 80 90T 3
, 2
1.6 A 10 B 0.20 c
12 — >‘§\ 08 /':_.."'\\‘._—- 2016 e
g |« /72\ > 0.6+ —— T #o.12 “ —
X 087" S | < e / s
x E 0.4+ * 0.08
3 04 3 3 -
& = 0.2 P 0.04
O+——— v T T 0+ T v T 0 T T T 7
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Extraction time ¢/min Extraction time ¢/min Extraction time {/min
2
Fi. 2 Effects of extractbon temperature and time on the MAE yelds
A (Lycorne); B (Lycoranine); C (Gabnthanine); (m) 70C; (@) 80TC; (a) 90°C
2 2 2
[9]
, 80 C, 10mn
2.2.3
, 3
16
: 0.25mm ] A
1
B 0. 18 mm 14 2 3
1210~ 1: 20 kS
= IZW
) ) 1215
10
o ’ . 7 & @ »
y 16 t/min
. ' B
300W, 1:13 141 .
80 C, 10mmn g 2
N
0. 18 mm 124 s
2.3 HPIC
104
2.3.1 HPLC 0.7 (%)
¢ 12 18 2 30
- - ’ p t/min
9.0 . 232 mtm ,
3
10.06 13.41  19.88min 3 <100(m;%/L> (A)  MAE
B
2.3.2 Fig 3 The chimatograns of the standard
R solitons( 100mg/L) (A) and
3 the extract( B)
’ I. Lycorme 2 Lycoran e 3 Gabnthamine
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Table2 The calibration curves detecton Imits linear ranges recoveries and precison of akabids
§ . R Correlation Linear range Detection lm it Recovery RSD
Can pound Calbraton curve .
coefficient P/(mg L™ m /ng R M s Mo
Lycorine A= 6904 P-6 092 0. 999 9 5 0~ 400 50 85 22
Lycoran ine A= 11557 P+ 50 &5 0. 999 2 5 0~ 400 51 91 57
G ahn han ine A= 13376 P-2 827 0. 999 6 3 0~ 400 10 2 92 44
* A ispeak area P iscontent mg/L
2.4 16
aMAE oSRE
SRE MAE T
AR L
, 4 K,
X 0.8
s N
a-}
SRE MAE  2/3 SRE 3 04l .
30 m in SRE , B -;I
0 Lycorine Ly G R
2
« » 4 MAE SRE
’ Fi 4 Comparson of the extracton yiels
; MAE ; of akaloils obtained with MAE and SRE
sanplemass 2.0 g particle sze 0. 18 mm;
solvent vome 30 ml; tem perature 80 C;
2.5 extraction tme 10 m
10
. HPLC . 3
o 2 2
0.23~1.43 0.09~0.76 0.03~ 0.23 mg/g R
3 (n=3)
Table 3 The analytical resulis of samp les fran different regions(n= 3)
Lycorine Lycoranine G ahn than e
Origin Detem ned value RSD D etem ined value RSD Detem ned value RSD
w/mg g ') s, o wimg £ s o wi(mg g!) 5
Q itoup ing( ) 0 49 29 0. 29 6 4 (VN02) 47
Huangpu( ) 023 0s 0. 09 35 011 12
Y angshan( ) 1 00 L1 0. 57 0.9 a0 32
X ushu i ) 117 46 0. 60 05 oo 14
Shanx i ) 0 33 30 0. 10 2.4 023 26
Qingyun( ) 0 34 06 0. 48 4.0 0 10 L5
Pingshi ) 1 43 30 0. 76 22 Qo7 41
H un an( ) 103 51 0. 56 1.9 Q18 26
Guangdong( ) Q 97 14 0. 46 2.7 QM 38
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