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Leopoldia comosa is a spontaneous plant growing in all Mediterranean
area, including Calabria, where its bulbs (known as “cipudizze”) were
used in traditional gastronomy and used flavoured with garlic, chilli
pepper, or fried with potatoes (1,2). Bulbs (300 g) were extracted with
EtOH through maceration. In order to operate a separation of lipo-
philic compounds, the total extract was solubilized with MeOH/H2O
(8:2) and extracted with n-hexane. The ethanol extract showed a total
phenols content of 56.6 mg chlorogenic acid equivalent per g of extract
and a flavonoids content of 23.4 mg quercetin equivalent per g of ex-
tract. Ethanol extract demonstrated the strongest radical scavenging ac-
tivity with an IC50 value of 40.9 µg/ml. Alzheimer’s disease (AD) is the
most common form of neurodegenerative disorders. Actually, AD treat-
ed by the use of agents which restore the level of acetylcholine through
inhibition of both two major forms of cholinesterase: acetylcholine-
sterase (AChE) and butyrylcholinesterase (BChE). n-Hexane extract
exhibited the highest bioactivity tested using Ellman’s method (3) with
IC50 values of 104.9 and 128.1 µg/mL for AChE and BChE, respec-
tively.

Riassunto
Leopoldia comosa è una pianta spontanea dell’area Mediterranea che cre-
sce anche in Calabria dove i suoi bulbi sono noti come “cipudizze” ed
utilizzati nella tradizione gastronomica insaporite con aglio, peperonci-
no o fritte insieme alle patate (1,2). I bulbi (300 g) sono stati sottoposti
ad estrazione per macerazione con EtOH. Con lo scopo di isolare la
frazione lipofilica, l’estratto totale è stato solubilizzato in MeOH/H2O
(8:2) e estratto con n-esano. L’estratto etanolico dei bulbi presenta un
tenore in fenoli totali di 56.6 mg di equivalenti di acido clorogenico per
g di estratto, mentre il contenuto in flavonoidi è di 23.4 mg di equiva-
lenti di quercetina per g di estratto. L’estratto etanolico presenta la mag-
giore attività radical scavenging con un valore di IC50 di 40.9 µg/mL.
Il morbo di Alzheimer (AD) è il più comune disordine neurodegenera-
tivo dell’età senile. Ad oggi l’unico trattamento per l’AD è basato su
farmaci che possano mantenere adeguati livelli di acetilcolina circolanti
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Introduction

Leopoldia comosa is a spontaneous
plant growing in Calabria where
its bulbs (known as “cipudizze”)
were used in traditional gastrono-
my and used flavoured with chilli
pepper or fried with potatoes (1,
2). In recent years, the physiologi-
cal functionality of food plant used
in traditional cooking has received
much interest. Oxidative damage,
caused by the action of free radi-
cals, may initiate and promote the
progression of a number of chronic
diseases, including Alzheimer’s
disease (4). Alzheimer’s disease
(AD) is the most common form of
neurodegenerative disorders. In
spite of the multi-factorial nature
of AD, actually only the anti-
cholinergic therapeutic approach is
followed (5).
In our continuous search on
bioactivity of plants food and
spices, the aim of this study is to
investigate the radical scavenging
activity and the cholinesterase in-
hibitory properties of L. comosa
bulbs extracts.

Materials and methods

Samples and extraction procedures

L. comosa bulbs (300 g) were
bought in a local market in
Cosenza (Italy). Bulbs were peeled
and exhaustively extracted with
ethanol through maceration. In
order to operate a separation of
lipophilic compounds, the total
extract (yield 3.2%) was solubi-
lized with MeOH/H2O (8:2) and
extracted with n-hexane (yield
0.1%).

Determination of total phenol and
flavonoid content

The total phenols content of L. co-
mosa ethanol extract was deter-
mined by the Folin-Ciocalteau
method (6). Chlorogenic acid was
used as a standard and the total
phenols content was expressed as
chlorogenic acid equivalents in mg
per 100 g of extract. The
flavonoids content of L. comosa
was determined spectrophotomet-
rically using a method based on

the formation of a flavonoid-alu-
minium complex (6). Quercetin
was chosen as a standard and the
levels of total flavonoid content
were determined in triplicate and
expressed as quercetin equivalents
in mg per 100 g of extract.

GC-MS analysis of n-hexane extract

The chemical profile of L. comosa
n-hexane extract was evaluated by
Gas Chromatography-Mass Spec-
trometry (GC-MS). GC-MS
analyses were carried out as previ-
ously reported (7).

Determination of Radical
Scavenging Activity

Radical scavenging capacity was
determined according to the tech-
nique reported by Loizzo et al.
(8). The DPPH radicals scaveng-
ing activity was calculated accord-
ing to the following equation:
Scavenging activity =
= [(A0-A1/A0) x 100]
where A0 is the absorbance of the
control (blank, without extract)

e tali sostanze agiscono attraverso l’inibizione delle due maggiori forme
di colinesterasi: acetilcholinesterasi (AChE) and butirilcholinesterasi
(BChE). L’estratto in n-esano dei bulbi, testato attraverso l’Ellman’s
method (3), ha mostrato una potente attività inibitoria con valori di
IC50 di 104.9 e 128.1 µg/mL per AChE e BChE, rispettivamente.
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and A1 is the absorbance in the
presence of the extract.

Cholinesterase inhibitory activities

Acetylcholinesterase and butyryl-
cholinesterase inhibiting activities
were measured by method devel-
oped by Ellman et al. (7). The in-
hibition rate (%) was calculated by
equation (Fig. 1).

Statistics

All experiments were carried out
in triplicate. Data were expressed

as means ± S.D. The concentra-
tion giving 50% inhibition (IC50)
was calculated by nonlinear re-
gression with the use of Prism
GraphPad Prism version 4.0 for
Windows (GraphPad Software,
San Diego, CA, USA).

Results and discussion

L. comosa bulbs were used in tradi-
tional gastronomy of South of
Italy (1,2). Bulbs ethanol extract
showed a total amount of the phe-
nolic compounds with value of

56.6 mg chlorogenic acid equiva-
lent per g of extract and a
flavonoids content of 23.4 mg
quercetin equivalent per g of ex-
tract. C16:0, C16:0 ethyl ester,
C18:2ω6, and C18:2ω6 ethyl ester
were identified as the main abun-
dant compounds of the n-hexane
extract. Both ethanol and n-hexa-
ne extracts demonstrated an inter-
esting radical scavenging activity
with IC50 values of 40.9 and 46.6
µg/mL, respectively (9). A strictly
correlation between radical scav-
enging activity and level of pheno-
lic components was previously re-
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Figure 1

[(Blank – Blank positive control) - (Experiment – Experiment control)]
Inhibition % =

(Blank – Blank positive control)

Figure 2 - Cholinesterase inhibition of Leopoldia comosa bulbs extracts
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ported (3, 10). Moreover, Richard
et al. (11) suggesting that polyun-
saturated fatty acid contributed to
the antioxidant activity. This evi-
dence could be partially explain
our obtained results with L. comosa
n-hexane extract since it is charac-
terized by the presence of
C18:2ω6 among other as major
constituents.
In our continuous search of bene-
ficial effects that some common
consumed food plant and spice
had on cholinesterase neurotrans-
mission, herein we report the abil-
ity of L. comosa extract to inhibit
AChE and BChE. A dose re-
sponse curve was observed for all
extracts (Fig. 2). Both extracts
showed a stronger inhibition on
AChE with IC50 values of 131.0
and 104.9 µg/mL, for EtOH and
n-hexane extract, respectively
(Tab. 1). Interesting was also the
inhibitory activity of the n-hexane
extract against BChE (IC50 value
of 128.1 µg/mL), in fact in late

stage AD, levels of AChE have
declined by up to 85% and BChE
represents the predominant ChE
in brain. For this reason BChE in-
hibition have targeted as a new
approach to intercede in the pro-
gression of AD.
Further works could be done on
the identification of compounds
responsible of the bioactivity of
bulbs and how culinary process
could influenced the bioactivity
since this is may be of interest
from functional point of view and
for the revalorization of Calabrian
traditional gastronomy plant food.

References

1. Pieroni A, Nebel S, Santoro RF, Hein-
rich M. Food for two seasons: culinary
uses of non-cultivated local vegetables
and mushrooms in a south Italian vil-
lage. Intern J Food Sci Nutr 2005; 56:
245-72.

2. Drewnoswski A, Gomez-Carneros C.
Bitter taste, phytonutrients, and the
consumer: a review. Am J Clin Nutr
2000; 72: 1424-35.

3. Menichini F, Tundis R, Loizzo MR, et
al. Acetylcholinesterase and butyryl-
cholinesterase inhibition of ethanolic
extract and monoterpenes from
Pimpinella anisoides V Brig. (Api-
aceae). Fitoterapia 2009; 80: 297-300.

4. Halliwell B, Gutteridge JMC. Free
Radicals in Biology and Medicine,
2nd edn. Oxford University Press: Ox-
ford, 1989.

5. Nizri E, Hamra-Amitay Y, Sicsic C,
Lavon I, Brenner T. Anti-inflammato-
ry properties of cholinergic up-regula-
tion: A new role for acetylcholine-
sterase inhibitors. Neuropharmacol
2006; 50: 540-7.

6. Menichini F, Tundis R, Bonesi M, et
al. The influence of fruit ripening on
the phytochemical content and biolog-
ical activity of Capsicum chinense Jacq.
cv Habanero. Food Chem 2009; 114:
553-60.

7. Tundis R, Menichini F, Conforti F, et
al. A potential role of alkaloid extracts
from Salsola species (Chenopodiaceae)
in the treatment of Alzheimer’s dis-
ease. J Enzyme Inhib Med Chem
2008; 24: 818-24.

8. Loizzo MR, Said A, Tundis R, et al.
Antioxidant and antiproliferative ac-
tivity of Diospyros lotus L. extract and
isolated compounds. Plant Foods
Hum Nutr 2009; 64: 264-70.

9. Loizzo MR, Tundis R, Menichini F, et
al. Chelating, antioxidant and hypogli-
caemic potential of Muscari comosum
(L.) Mill. bulb extracts. Int J Food Sci
Nutr 2010; In press.

10. Conforti F, Sosa S, Marrelli M, et al.
In vivo anti-inflammatory and in vitro
antioxidant activities of Mediterranean
dietary plants. J Ethnopharmacol
2008; 116: 144-51.

11. Richard D, Kefi K, Barbe U, Bausero
P, Visioli F. Polyunsaturated fatty acids
as antioxidants. Pharmacol Res 2008;
57: 451-5.

L. comosa AChE BChE

EtOH 131.0 ± 3.6* 282.9 ± 4.4*
n-Hexane 104.9 ± 2.5* 128.1 ± 2.7*
Physostigmine 0.17 ± 0.004 2.4 ± 0.02

IC50 values are mean ± S.D. (n=3); One-way ANOVA Analsyis: *** p< 0.0001;
Dunnet’s test: * p< 0. 01

Table 1 - Comparative cholinesterase inhibitory activity of L. comosa extracts
(IC50 µg/mL)
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