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Quality control and anticholinesterase
activity determinations on
Sternbergia sicula

Derya Cicek', Nehir Unver Somer?, Giilen irem Kaya'

ABSTRACT: Aerial and underground parts of Sternbergia sicula Tineo ex Guss., growing in
Soke (Aydin), were collected during two different vegetation periods, namely flowering and
fruting seasons. Quality control studies and anticholinesterase activity determinations were
carried out on the prepared specimens. In the course of the quality control studies, assays
for humidity, total ash, hydrochloric acid-insoluble ash and sulphated ash were performed
on drug specimens prepared separately from plants collected in flowering and fruiting
stages.The humidity, total ash, hydrochloric acid-insoluble ash and sulphated ash contents
of the specimens ranged between 7.828-8.798 %, 7.086-16.924 %, 1.120-4.340 % and 11.102-
23.465 %, respectively. The total alkaloid contents of Sternbergia sicula specimens were
determined by a titrimetric method. The amount of total alkaloids ranged between 0.122-
0.496 %. The highest content of total alkaloids was found in herba of S. sicula collected
during flowering period. The lowest content of total alkaloids were detected in herba of
S. sicula collected during fruiting period. Moreover, anticholinesterase activity of the total
alkaloid extracts, prepared from drug specimens, were determined by Thin Layer
Chromatography (TLC) assay, based on in vitro Ellman method. All of the alkaloidal extracts

showed anticholinesterase activity.

KEY WORDS: Sternbergia sicula, Amaryllidaceae, Quantitative Determination,

Anticholinesterase Activity

INTRODUCTION

Sternbergia Waldst & Kit. (winter daffodil) (Ama-
ryllidaceae) is represented by 6 taxa in Turkey
(1,2). S. sicula, a species of this genus, is wide-
spread throughout Italy, Sicily, Greece, Aegean
and East Mediterranean (3). Previous studies on S.
sicula yielded compounds belonging to the skele-
tally different groups of Amaryllidaceae alkaloids
(4-7). Amaryllidaceae alkaloids display important
biological activities including antitumor, antiviral
and acetylcholinesterase inhibitory activity (8-12).
Although there have been several reports on the
phytochemistry and bioactivity of Sternbergia spe-
cies (13-16), no reports have been recorded in the
literature for the quality control determinations on
these species, which may establish basis for pro-
spective monographs on Herba and Bulbus drugs
prepared from these plants.

Therefore, in the course of our ongoing studies
on Sternbergia species of Turkish origin, we car-

ried out several quality control assays to deter-
mine the quality standarts of drugs prepared
from the aerial and underground parts of S. sicula
collected at two different vegetation periods. Eu-
ropean Pharmacopeia was referred to for the
gravimetric determinations of humidity, total
ash, hydrochloric acid-insoluble ash and sulphat-
ed ash and for the titrimetric determinations of
the total alkaloidal content (17).

As it is mentioned above, Amaryllidaceae plants
and their alkaloids are amply studied for their
acetylcholinesterase inhibitory activity (10, 11,
18). Among Amaryllidaceae alkaloids, galan-
thamine is used in the treatment of Alzheimer’s
disease (AD) due to its anticholinesterase activity
(19). Based on the cholinergic hypothesis, a defect
in the cholinergic system is involved in AD (18).
Therefore, an important approach to treat Alzhe-
imer’s disease (AD) is directed to the inhibition of
acetylcholinesterase (AchE). Thus, a search for
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FIGURE 1: Acetylcholinesterase inhibitory activity of alkaloidal extracts of Stern-
bergia sicula. G: Galanthamine, 1: Bulbus/flowering, 2: Herba/flowering, 3: Herba/
fruiting, 4: Bulbus/fruiting

AchE inhibitors from plants including Amaryllidaceae species
has gained importance in the last decade. In this context, alka-
loidal extracts prepared from the aerial and underground
parts of Sternbergia sicula, collected at two different vegetation
periods were screened for their AchE inhibitory activity by us-
ing a thin layer chromatography (TLC) assay based on Ell-
man’s method (20) which is a quite simple and also effective
method to identify active extracts and/or compounds.

MATERIALS AND METHODS

Plant Material

S. sicula was collected from Soke (Aydin) during flowering
and fruiting seasons in November 2007 and March 2008, re-
spectively. The plant was identified by Prof. M. Ali Oniir from
the Department of Pharmacognosy, Faculty of Pharmacy, Ege
University, Izmir (Turkey). Voucher samples of S. sicula (No.
1388, 1389) are deposited in the Herbarium of the Department
of Pharmacognosy, Faculty of Pharmacy, Ege University.

Aerial and underground parts collected during two different
vegetation periods, were separated, cut into moderately small
pieces and dried in shadow at room temperature.

Humidity, Total Ash, Hydrochloric Acid-Insoluble Ash,
Sulphated Ash and Total Alkaloid Content Determinations
European Pharmacopeia was referred to for the gravimetric
assays of humidity, total ash, hydrochloric acid-insoluble ash
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and sulphated ash. The total alkaloid content of each specimen
was evaluated by using a titrimetric method cited in European
Pharmacopeia for various alkaloid-containing drugs (17).

Alkaloid Extraction

6 g of accurately weighed powdered plant material was mac-
erated with 100 mL EtOH for 24 hours, and then extracted fur-
ther with EtOH until no positive reaction is observed with the
Dragendorff and Mayer reagents (17). After evaporation of the
solvent, the residue was dissolved in 50 ml portions of 1 %
aqueous hydrochloric acid (250 mL in total) and filtered. Com-
bined acidic filtrates were washed with 3x100 mL petroleum
ether (40-60°), made alkaline with 26 % ammonium hydroxide
(pH 9-10) and extracted with 6x100 mL chloroform until the
organic solvent displayed no positive reaction with Dragen-
dorff and Mayer reagents. The combined chloroform extracts
were then dried over anhydrous Na,SO,, filtered, and the or-
ganic solvent distilled in vacuo to afford the alkaloidal extract.
0.02 N H,SO, solution was added to this extract and kept on
water bath (50-60°C) until the extract was completely dis-
solved. Then three drops of methyl red reagent (17) was added
and the solution was titrated with 0.02 N NaOH. The proce-
dure was carried out in a series of three parallel experiments.
The mean results are given in Table 1.

Chemicals

Acetylthiocholine iodide (ATCI), Acetylcholinesterase enzyme
(AChE) Type VI-S: From Electric Eel, 5,5-dithiobis [2-nitroben-
zoic acid] (DTNB) were obtained from Sigma. Tris-HCI was
purchased from Merck. Galanthamine was isolated from sev-
eral Amaryllidaceae species in our laboratory and authenti-
cated by means of spectral analysis (UV, IR, MS, NMR) (21).
The other reagents were of analytical grade.

Acetylcholinesterase Inhibitory Activity Determinations

TLC assay combined with bioactivity staining for AChE inhi-
bition was modified from a previous study (18). A 2.5 mm Sil-
ica gel plate Fys4 (0.2 mm, Aluminium sheet, Merck) was used
as a stationary phase. The plant extract (10 mg/ml) and galan-
thamine (1.5 mg/ml) dissolved in chloroform-methanol (8:2),
were spotted on the TLC plate and it is developed in the mo-
bile phase benzene-chloroform-methanol-ammonium hydrox-
ide (26 %) 8:9:3:2 drops (v/v/v/ V). After the plate was dried at
room temperature, it was sprayed with ImM ATCI and 1mM
DTNB in Tris-HCI, pH:8, and upon 3-5 minutes drying, the
plate was sprayed with 3 Unit/ml AChE in Tris-HCI, pH:8.
After 20 minutes a yellow background appeared; occurrence
of white spots indicated positive reaction.

RESULTS AND DISCUSSION

In the course of the studies on quality control, humidity, total
ash, hydrochloric acid- insoluble ash and sulphated ash were
determined for drug specimens prepared separately from
plants in flowering and fruiting periods.

The results of the humidity, total ash, hydrochloric acid-insol-
uble ash and sulphated ash assays suggested that it was ap-
propriate to include these criteria in a prospective monograph
on Herba and Bulbus drugs that would be prepared from this
plant, and the present findings might be utilized in the estab-
lishment of standard values during the elaboration of these
monographs (Table 1).
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TABLE 1. Results of the Quality Control Determinations Carried on Sternbergia sicula

Specimen* Humidity (%)$§ Total Ash (%)$§ Hydrochloric Acid- Sulphated Ash (%)$§ Total Alkaloids (%)$§
Insoluble Ash (%)$§
1 8.480 14.054 3.113 23.465 0.308
+ 0.088 + 0.201 + 0.092 + 0.263 + 0.011
2 7.828 9.280 1.120 15117 0.496
+ 0.084 + 0.057 + 0.103 +0.120 +0.012
3 8.798 16.924 4.340 21.225 0.122
+ 0,067 + 0.074 + 0.237 + 0.211 + 0.011
4 8.742 7.086 2.659 11.102 0.236
+ 0,156 + 0.038 + 0.091 + 0.069 + 0.007

*1: Bulbus/flowering; 2: Herba /flowering; 3: Herba/fruiting; 4: Bulbus/fruiting
§ Mean Results = Standart Deviations

Total alkaloidal content may be used for the evaluation of the
quality of Sternbergia sicula. The total alkaloids ranged between
0.122-0.496 % and revealed that maximum values were found
in herba of Sternbergia sicula which was collected during flow-
ering season, whereas herba of Sternbergia sicula collected in
fruting season displayed minimum values (Table 1). There are
only a few reports concerning the quantification of total alka-
loids in Sternbergia species (22). However, there is no record in
the literature on the quantification of total alkaloids in Stern-
bergia sicula. Previously, the content of galanthamine, or other
alkaloids and the amount of total bases obtained during the
isolation studies carried out on some Sternbergia species, have
been reported.(23, 24). A detailed literature search reveals that
lycorine is the most quantified alkaloid in Sternbergia species
(25, 26). Recently, we have quantitatively determined the con-
tent of lycorine in several Amaryllidaceae species including S.
sicula by HPLC-DAD analysis (27).

In addition to quality control and total alkaloid determina-
tions, anticholinesterase activity of the total alkaloidal extracts
prepared from drug specimens were screened by using in vitro
Ellman method. The presence of anticholinesterase activity
was determined by the formation of well defined white spots
made visible by spraying with DTNB/ ATCI reagent followed
by AchE spray, which gave a yellow background. This assay is
a qualitative method for the determination of active extracts

and known compounds. All of the alkaloidal extracts prepared
from S. sicula displayed anticholinesterase activity (Figure 1).

Previously, during the course of HPLC studies we carried out
on this plant, we have not found galanthamine in S. sicula. (28).
Therefore, the results of the present study indicate that the alka-
loidal extracts prepared from the aerial parts and bulbs of S.
sicula collected during different vegetation periods, contain al-
kaloids with anticholinesterase activity other than galan-
thamine. Moreover, in the literature the very well documenta-
tion of the anticholinesterase activity (18, 29) of some of the alka-
loids found in Sternbergia species (4-7) supports this finding.
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Sternbergia sicula Gzerinde kalite kontrol ve antikolinesteraz aktivite tayin caligmalari

OZET: Soke (Aydin)’de yabani olarak yetisen Sternbergia sicula Tineo ex Guss. bitkisinin toprak stii ve toprak alti
kisimlari gicekli ve meyveli donem olmak tizere iki farkli vejetasyon zamaninda toplanmistir. Hazirlanan érnekler tlize-
rinde kalite kontrol calismalari ve antikolinesteraz aktivite tayini yapilmistir. Kalite kontrol ¢alismalarinin yapildigi
arastirmada, cicekli ve meyveli vejetasyon dénemlerindeki bitkilerden ayr ayri hazirlanan drog érneklerinde nem,
total kul, hidroklorik asitte ¢c6ziinmeyen kil ve sulfat kiiltii deneyleri gerceklestirilmistir. Drog 6érneklerindeki nem, to-
tal kil hidroklorik asitte ¢6ziinmeyen kiil ve sulfat kulii miktarlarinin sirasiyla % 7.828-8.798, % 7.086-16.924, %1.120-
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toprak ustii kisimlarinda saptanmigtir. Bunlara ilaveten, drog érneklerinden hazirlanan total alkaloit ekstrelerinin an-
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tanmistir. Tim alkaloit ekstreleri antikolinesteraz aktivite gostermistir.

ANAHTAR KELIMELER: Sternbergia sicula, Amaryllidaceae, Miktar Tayini, Antikolinesteraz Aktivite
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