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Quantitative Determination of Galanthamine and Lycorine in 
Galanthus elwesii by HPLC-DAD 
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In this study, aerial parts and bulbs of Galanthus elwesii Hook. (Amaryllidaceae), collected from three 
different localities in Southern Turkey, were quantitatively analyzed for their content of galanthamine and 
lycorine, by using High Performance Liquid Chromatography (HPLC). The chromatographic separation 
was performed using an isocratic system with a mobile phase of trifuoroacetic acid-water-acetonitrile 
(0.01:90:10) applied at a fow rate 1 mL/min using diode array detector. The content of galanthamine in the 
aerial parts and bulbs of G. elwesii collected from Cimi village (Antalya) was determined as 0.346 and 0.042 
%, respectively. The aerial parts of G. elwesii collected from Ibradi (Antalya) was found to contain 0.287 
% galanthamine, whereas the bulbs contained 0.095 % of this alkaloid. Galanthamine was not detected in 
the samples of G. elwesii growing in Kayrak village (Mersin). Among the tested specimens, lycorine was 
only found in the bulbs of G. elwesii collected from Ibradi (Antalya) and Kayrak village (Mersin) as 0.005 
and 0.015 %, respectively. 
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Galanthus elwesii Üzerinde YBSK-DAD Yöntemi ile Galantamin ve Likorin 
Miktar Tayini 

Bu gali§mada, Türkiye’nin gtineyinde tig farkh lokaliteden toplanan Galanthus elwesii Hook. 
(Amaryllidaceae) bitkisinin toprak üstii kısımlan ve soğanlarındaki galantamin ve likorin igeriği Yiiksek 
Basınglı Sıvı Kromatografisi (YBSK) kullanılarak, kantitatif olarak analiz edilmi§tir. Kromatografik ayinm, 
triforoasetik asit-su-asetonitril mobil fazimn (0.01:90:10) aki§ hızı 1 mL/dk olacak §ekilde uygulandigi 
izokratik bir sistemden yararlanılarak ve DAD detektörii kullamlmak suretiyle gergekle§tirilmi§tir. Cimi 
köytinden (Antalya) toplanan G. elwesii bitkisinin toprak üstii kısımlan ve soğanlarındaki galantamin igeriği 
sırasıyla % 0.346 ve 0.042 olarak tayin edilmi§tir. ibradi (Antalya)’den toplanan G. elwesii bitkisinin toprak 
iistii kısımlannin % 0.287 galantamin igerdiği tespit edilirken, soğanlann bu alkaloidi % 0.095 orarunda 
igerdiği saptanrm§tır. Kayrak köytinden (Mersin) toplanan G. elwesii örneklerinde ise galantamin tespit 
edilmemi§tir. Çali§ilan örnekler arasında likorin, sadece Ibradi (Antalya) ve Kayrak köytinden (Mersin) 
toplanan G. elwesii soğanlannda sırasıyla % 0.005 ve 0.015 oranlannda bulunmu§tur 

Anahtar kelimeler: Galanthus elwesii, Amaryllidaceae, Galantamin, Likorin, YBSK-DAD. 
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Among the Amaryllidaceae genera in Turkey, ong the Amaryllidaceae genera in phas Galanthus L. is epresented by 14 t xa and one y, Galanthus L. is represented by 14 wer hybrid (12). Of these taxa, Galanthus elwesii and one hybrid (12). Of these taxa, Hook. has a wide natural distribution and can Galanthus elwesii Hook. has a wide natural HPL be found in Bulgaria, northeastern Greece, the distribution and can be found in Bulgaria, HP eastern Aeg an Islands, southern Ukr ine and 
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G. elwesii was collected from Cimi village elwesii was collected from Cimi village and Ibradi (both in Antalya) and from Kayrak bradi (both in Antalya) and from Kayrak village (Mersin). The plants were identifed ge (Mersin). The plants were identified by Prof. M. Ali Onur from the Department of rof. M. Ali Onur from the Department of Pharmacognosy, Faculty of Pharmacy, Ege macognosy, Faculty of Pharmacy, Ege University, Izmir (Turkey). Voucher samples ersity, Izmir (Turkey). Voucher samples 
of G. elwesii (No’s 1404, 1405, 1408) are . elwesii (No’s 1404, 1405, 1408) are 
d posited in the Herbarium of the Department sited in the Herbarium of the Department 
of Pharmacognosy, Faculty of Pharmacy, Ege armacognosy, Faculty of Pharmacy, Ege 
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Chemicals icals The standard galanthamine and lycorine were standard galanthamine and lycorine 
previously isolated from several Galanthus previously isolated from several 
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HPLC instrument 

HPLC a alysis was carried out using a liquid C instrument 
chrom tographic system (Agilent 1100 series), LC analysis was carried out using a 
equipped with a DAD (Agilent 1200 series), d chromatographic system (Agilent 1100 
a quaternary pump system (Agilent 1100 s), equipped with a DAD (Agilent 1200 
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e present study, aerial parts and bulbs of 110 In th present study, aerial p rts and bulbs of G. 
wesii, collected from three different 20 elwesii, c ll cte from three different localities 
ties in southern Turkey, were Rhe in southern Turkey, wer quantitatively 
itatively analyzed for their content of out analyzed for their content of galanthamine and 
hamine and lycorine, by using High The lycorine, by using High Performance Liquid rmance Liquid Chromatography coupled a H Chromatography coupled with diode array iode array detector (HPLC-DAD). at 2 
detector (HPLC-DAD). 

1100 series G1328 A Rheodyne 7725i). Data 
analysis was carried out with "Agilent Chem 
Station Softw are". The chromatographic assay 
was performed on a Hichrom C column (5(j,, 
250 m m, 4.6 mm) at 290.4 nm. The mobile 
phase consisted of TF A:wa ter:aceto nitrile 
(0.01:90:10, v/v/v) a pplied at a flow rate of 
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1mL/min (11,14). The analysis was performed Preparation of standard solutions 
at 25°C. The quantitative determination of For the preparation of the calibration curves 
galanthamine and lycorine was carried out by of galanthamine and lycorine, 2 mg of each 
the external standard method based on peak alkaloid was dissolved in 5 mL 0.1 % TFA and 
areas. filtered (Sem Concept Syringe 100 x 13 mm, 

0.45 μm). By diluting the stock solutions, nine 

109 



Gulen Irem KAYA, Derya CICEK POLAT, Ahmet EMIR, Buket BOZKURT SARIKAYA, Mustafa Ali ONUR, Nehir Unver SOMER 

different concentrations of galanthamine and 
lycorine were prepared within the ranges of 1.0-
400 μg/mL and 1.0-300 μg/mL respectively. 
Each standard solution was injected into the 
column in triplicate with a volume of 20 μL 
and the regression equation of the calibration 
curve was obtained as y=11.451763 x -
2.40657 (r2= 0.99993) for galanthamine and as 
y= 15.8423032 x-1.339608 (r2=0.99985) for 
lycorine. 

Extract preparation 
The extraction procedure was carried out 

as previously, described. Prepacked columns 
based on diatomaceous earth for liquid-liquid 
sample purification has been used for the rapid 
preparation of the extracts (14,15). Briefy, 
about 200 mg of powdered plant material was 
macerated with 5 mL of 2 % hydrochloric acid 
for 5 hours in an ultrasonic bath at 40oC and then 
the extract was made alkaline with 1 mL of 26 
% ammonium hydroxide and the volume was 
adjusted to 10 mL in a volumetric fask with 
distilled water. The basic solution centrifuged 
at 5000 rpm for 10 min and aliquots of 3 mL 
were applied on the Extrelut® (Merck) columns. 
The alkaloids were eluted with chloroform 
(3 x 5 mL) for 10 min. The organic solvent 
was distilled in vacuo to afford the alkaloidal 
extract. The extract was dissolved in 1 mL 0.1 
% TFA and filtered. 20 μL was injected into the 
HPLC column. Each analysis was carried out 
in triplicate. 

RESULTS AND DISCUSSION 

The identification and quantitative 
determination of galanthamine and lycorine in 
G. elwesii collected from different localities in 
southern Turkey, was established by comparison 
of the retention times and peak areas with those 
of standards. The HPLC chromatogram of the 
standards is given in Figure 3. Detection by DAD 
increased the sensitivity of the HPLC method. 
Galanthamine was found in the specimens of 
G. elwesii growing in Cimi village and Ibradi 
(both in Antalya). Of these specimens, the aerial 
parts of G. elwesii collected from Cimi village, 
was found to contain the highest content of 
this alkaloid (Figure 4). Galanthamine was not 
detected in the samples of G. elwesii growing 
in Kayrak village (Mersin). Lycorine, was only 

found in the bulbs of the specimens of G. elwesii 
growing in Kayrak village (Mersin) and Ibradi 
(Antalya). Of these specimens, the bulbs of G. 
elwesii collected from Kayrak village (Mersin), 
was found to contain the highest content of 
lycorine (Figure 5) (Table 1). 

Although, G. elwesii has been a subject of 
several phytochemical studies (16-18), there is 
scanty data on the quantification of alkaloids 
of this species. To the best of our knowledge, 
quantitative analysis of the alkaloids has been 
carried out only in Galanthus elwesii of Turkish 
origin. The results of previous investigations 
revealed that G. elwesii specimens collected 
from Karaburun, Izmir contained both 
galanthamine (0.007-0.026 %) and lycorine 
(0.004-0.013 %) (19). In another study, lycorine 
content was reported as 0.011 % in G. elwesii 
specimens collected from Antalya, Akseki 
(20). Moreover, in a previous study, G. elwesii 
growing in Yamanlar, Izmir was not found to 
contain galanthamine and lycorine (10,21). 
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