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Fig.2  Effects of different room temperature ionic liquids Fig 3 Effectsof the concentration of 1-butyl-3-methylimi-
(RTILs) solutions on the extraction of alkaloid damlium chloride ([kmim]Cl) on the microvave assisted
O A (lycorine) ; m: 71 S (lycramine) ; wm: 1 il i extraction (MAE) yields
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0 30mol/L [bmim]ClI ., MAE , 3
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32 HRARC
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, 289 mm [mim]Cl ( 4 , 232 mm
, 289 ™M
, 3 HAR.C
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80 pH 65708085 90, pH 7. 0
, pH 8 0 ) pH 80
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yl ' 232 nm
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Fig 4 Chmmatogransof the standard slution (80 mg/L,
Q 5mol/L [ bmim]Cl slution prepared)

1 [bmim]Cl; 2 Lyocoring 3 Lycoraning 4 Galanthamine

33

1

Fig 5 Chramatograms of Lycoris radiate extract
(lycorine) ; 2
(galanthamine)

(lycoramine) ; 3

S/N =3 1 3
1 3
Table 1 Calibration curves, correlation coefficients and detection limits of alkaloids
A lkaloids Calibration curve” L inear range (mg/L) Oo%.ré.e;tt'oF N Det?cm“g%;mlt
L ycorine Y =7089 3X +1360. 6 0 800 200 0 9999 0 20
L yocoramine Y =9851 7X - 12367 4. 00 200 0 9994 0 13
Galanthamine Y =12970X - 12190 2 00 200 0. 9993 0. 053
* W here X was alkaloid concentration asmg/L and Y waspeak area
10 mg/L 10p L, 7 3 )
Q 1 min, (RD)
0.7% 3 1% 4 0% [bmim]ClI 4 ,20d 3d
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s 5 3 RD 1 0%
26% 2 4%, RD 35% 62% 6 5% 4 , 1 000 g,
, 10u L, R,
3 RD 57% 6 8% 5 4%,
9 1 000 g, 3 )
s 3 2 86 8%
95.7% 81 3% 100 2% 78 0% 90 5%, 18% 11 2%
2
Table 2 Test resultsof the recovery experiment (n =3)
A lkaloids Content (mg/g) Added (mg/g) Found (mg/g) Recovery (%) RD (%)
0 80 3 42 86 8 27
L ycorine 273 0 40 311 95 7 18
0 080 2 80 92 5 10 7
0 80 1 63 96 3 86
L ycoranine 0. 859 0 40 126 100 2 21
Q0 080 0 924 8L 3 11 2
0 40 Q. 486 78 0 94
Galanthamine 0 174 Q0 20 Q0. 355 90 5 58
0 080 Q0 245 88 5 60
34
95% (@ ) (3] 1 0 mol/L
[mim]Cl 95% (@) :
, 3
3
Table 3 Yieldsof lycorine, lycoranine and galanthanine under different extraction conditions (n =3)
L ycorine L ycoranine Galanthamine
i Yield RD Yield RD Yield RD
Sample prepavation Solvent (mg/g) (%) (mg/g) (%) (mg/g (%)
95% Ethanol 1 621 15 Q. 485 31 Q0. 084 6 9
MAE 1 Omol/L [bmim]ClI 2 730 57 Q0 857 6 8 Q0 179 54
95% Ethanol 2 601 31 Q. 683 37 Q 127 7.6
HRE 1 Omol/L [bmim]ClI 2 084 04 Q0 694 19 Q0 132 83
95% Ethanol 1 022 12 Q0. 280 77 0. 068 22
ME 1 Omol/L [bmim]CI 1 665 4.9 0. 554 58 0 110 29
HRE: heating reflux extraction; ME: maceration extraction; [ bmim]CIl: 1-butyl-3-methylimidazolium chloride
MAE HRE , ,MAE [14,18] ,
3 , MAE , 1 Omol/L [bmim]ClI
) 15 1,80
10 min 2730857 0 179mg/g
, 1 Omol/L [bmim]CI , MAE HRE
1 1 L 3 MA E
[4]
o . MAE
95% , )
A 8 QT , 95%

) , , MAE
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M icrowave-assisted Extraction of Alkaloids in
L ycoris Radiata Using lonic L iquids Solution

Du Fu-You, Xieo Xiso-Hua, Li Gong-Ke'
(School of Chamistry and Chenical Engineering, Sun Yat-sen U niversity, Guangzhou 510275)

Abstract The goplication of ionic liquids aqueous lutions as ®lvents in the microwvave-assisted extraction
(MAE) technique was developed for the extraction of lycorine, lycoramine and galanthanine fram Lycoris

Effects of different ionic liquids and the concentration of selected ionic liquidson MA E were investigated, and
tradition organic lvent and extraction techniqueswere compared The optimal MA E conditionswere that the
Dlventwas 1 5 mol/L 1-buthyl-3-methylimidazmlium chloride [ bmim ] Cl lution, the ratio of liquid/lid
(mL g) was15 1, the extraction temperaturewas80 and timewas10 min Under theseMA E conditions,

the yields of lycorine, lycoranine, galanthamine were 2 730, Q 857 and Q 179 mg/g repectively This
proposed method was a good, rgpid and enviormentally-friendly altemative technique t extract and analyze
alkaloids in lycoris as compared with traditional extraction technique

Keywords lonic liquids, microvave-assisted extraction, Lycoris radiata, alkaloids
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