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ABSTRACT

Objective: To evaluate the antibacterial and antifungal properties of acetone and water
extracts of selected Eucomis taxa.
Methods: The bulbs of Eucomis bicolor, Eucomis comosa (E. comosa) and E. comosa
cv. were dried and examples from each experimental treatment were ground separately
into powder. Each sample was divided into two groups with equal amounts of powder,
and respectively extracted with water and a 70% solution of aqueous acetone. The crude
water extracts were then filtered through a 0.2 mm filter. The 70% aqueous acetone ex-
tracts were next concentrated at 40 �C. After the evaporation of the acetone, the samples
were additionally filtered through a 0.2 mm filter. The antibacterial and antifungal ac-
tivities of the extracts against chosen microorganisms were then determined.
Results: The results of the study demonstrated that the water and acetone extracts of
Eucomis bulbs have an influence on the viability of Staphylococcus aureus and Bacillus
atrophaeus strains. In the case of mediums containing E. comosa and E. comosa cv.
extracts, a decrease in the number of gram-positive bacteria was dependent on the extract
concentration. The best results were obtained in the case of the 25% extracts. The water
and acetone extracts of Eucomis bulbs did not cause a decrease in the number of
Escherichia coli cells. Additionally, antifungal activity against Aspergillus niger, Botrytis
cinerea, Stachybotrys chartarum, Mucor circinelloides and Rhizopus oryzae cells were
also not observed.
Conclusions: The tested gram-negative and fungi microorganisms show resistance to-
wards acetone and water extracts of Eucomis bulbs. The highest activity is found in the
case of Aspergillus clavatus, Staphylococcus aureus and Bacillus atrophaeus strains,
which shows water and acetone extracts of 25%.
1. Introduction

Eucomis (L.) L'Hér (Asparagaceae, formerly Hyacinthaceae)
is a small genus consisting of bulbous geophytes extensively
used in southern African traditional medicine [1]. Different parts
of the plant (bulbs, roots, stems and leaves) have been used
mainly against various ailments including respiratory, venereal
diseases, rheumatism, nausea, kidney and bladder problems,
abdominal distension, urinary diseases, pain and fever [2–4].
The major phytochemically compounds of Eucomis plants are
homoisoflavanoids, as well as spirocyclic nortriterpenoids,
benzopyranones, saponin glycoside and chromanone that
possess a wide array of biological activities [1,5]. Apart from
the pharmacological value, Eucomis plants are very attractive
ornamental crops with great potential for use in garden, as cut
flower and as potted plants [6].

With a great number of antibiotics having been found to be
ineffective, the use of medicinal plants (e.g. Eucomis) as a po-
tential source of novelle ads in the treatments of microbial in-
fections has increased [3,4]. There is an urgent need to identify
novel, active chemotypes as leads for new drug development
[5]. Different plant parts and extract solvents of various
Eucomis species have been tested for in vitro and in vivo
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antimicrobial screening and antioxidant activity [2,7,8]. It has
been shown Eucomis extracts inhibited Bacillus subtilis (B.
subtilis), Escherichia coli (E. coli) and Staphylococcus aureus
(S. aureus) [7,9] as well as fungal cells, such as Candida
albicans (C. albicans) [10]. The genus Eucomis includes 10
species and many cultivars, which have become increasingly
popular [6,7]. However, the knowledge on pharmacological
properties of some Eucomis species and cultivars is very limited.

In this study, the authors aimed to investigate the antimi-
crobial activity of water and acetone extracts of three Eucomis
taxa: Eucomis bicolor (E. bicolor) Baker, Eucomis comosa (E.
comosa) Hort. ex Wehrh. and E. comosa cv. This represents the
first report on the antimicrobial activity of the extracts of E.
comosa cv.

2. Materials and methods

2.1. Test plants

The tests were made up of bulbs from three Eucomis taxa: E.
bicolor Baker, E. comosa Hort. ex Wehrh. and E. comosa cv. in
this study. The bulbs were collected in September 2014 after the
flowering period of plants grown in a greenhouse of the
Experimental Station of Department of Horticulture at West
Pomeranian University of Technology in Szczecin, Poland
(53�250N, 14�320E).

2.2. Chemicals/mediums

Acetone (Sigma, Aldrich) was used to extract the active
substance from the selected Eucomis bulbs. TSB, TSA and
Sabouraud mediums (Merck, Germany) were used to verify the
antimicrobial properties of any extracts. All mediums were
prepared according to the Merck protocol.

2.3. Test organisms/bacterial organisms

The test microorganisms used in this study were obtained
from a collection of the Leibniz Instytut Deutsche Sammlung
von Mikroorganismen und Zellkulturen (DSMZ). The strains
were supplied from the Czech Collection of Microorganisms
(CCM). The organisms used in this study were: S. aureus strain
DSMZ 346, Bacillus atrophaeus (B. atrophaeus) DSM 675 IZT
and E. coli DSMZ 498, Aspergillus niger (A. niger) CCM 8189,
Aspergillus clavatus (A. clavatus) CCM F-660, Botrytis cinerea
(B. cinerea) CCM F-16, Stachybotrys chartatum (S. chartatum)
CCM F-237, Mucor circinelloides (M. circinelloides) CCM
8328 and Rhizopus oryzae (R. oryzae) CCM 8076.

2.4. Extraction

The bulbs were dried before subjecting them to microbio-
logical tests. The dried bulbs from each experimental treatment
were ground separately into powder. Each of three kinds bulbs
was divided into two groups with equal amounts of powder, and
respectively extracted with water and a 70% solution of aqueous
acetone. The samples extract with water containing Eucomis
bulb powder were kept separately from the shaker (IKA® 4000)
for 2 h at 70 �C. The aqueous acetone solutions containing the
bulb powder samples were kept in a sonication bath for 1 h, at a
constant 15 �C by adding ice to the water. The crude water
extracts were filtered through a 0.2 mm filter. The 70% aqueous
acetone extracts were concentrated at 40 �C. After acetone
evaporation, the samples were filtered through a 0.2 mm filter
and used in the subsequent experiments.

2.5. Antibacterial activity

To verify the antimicrobial properties of Eucomis, TSB and
TSA extract mediums were prepared. At the initial step of the
experiments, the bacterial cells of E. coli and S. aureus were pre-
grown on TSA for 24 h at 30 �C. The cell concentration was
expressed as colony-forming units (CFU) per mL and deter-
mined with serial decimal dilutions and plating on TSA. After
incubation, the biomass was suspended in a sterile 0.85% NaCl
solution to obtain 1.5 × 108 CFU/mL. The TSB medium was
then prepared. The next step was to prepare 5%, 13%, 25% and
50% solutions of water and acetone extracts in 10 mL of TSB.
The decimal dilutions of the samples were prepared. The sus-
pended biomass was added to sterile flasks together, which
contained TSB with extracts at a ratio of 1:10, and further was
mixed with a magnetic stirrer (Dragon Lab, China) for 15 min.
The medium containing biomass that did not contain any ex-
tracts was the control sample. After stirring, 100 mL of each
sample was introduced into the mediums and incubated at 30 �C
for 24 h. The results were presented as an average of three
samples with standard deviation.

2.6. Antifungal activity

A determination of the antifungal properties of the extracts
was carried out using Sabouraud agar and Sabouraud bullion
mediums. The method used to test antimicrobial susceptibility
was based on extract diffusion. In first step of the experiments,
fungal cells of A. niger, A. clavatus, B. cinerea, S. chartatum,M.
circinelloides and R. oryzae were pre-grown in Sabouraud
bullion for 48 h at 25 �C. After incubation, the biomass was
homogenized and plated on Petri dishes of Sabouraud agar. The
samples were then incubated for 2 h at 4 �C. After the incubation
of 3 holes (three duplicates of each extract), each 0.5 cm
diameter medium was drilled. About 150 mL of each extract
(separately) was introduced into one the medium hole. The Petri
dishes were wrapped with parafilm and incubated at 25 �C for
48 h. After incubation, inhibition zones could then be observed.

3. Results

The results of the study clearly demonstrated that E. comosa
water extracts had a marked influence on the viability of the S.
aureus strain. The medium containing the E. comosa water
extract caused an average 2 log decreases in the number of
bacterial cells. In the case of mediums containing E. comosa or
E. comosa cv. extracts, a decrease in the number of S. aureus
was dependent on the extract concentration. The highest results
were obtained in 25% extracts. In comparing the antibacterial
activity of water extracts from three species of Eucomis, the
most effective results were obtained from the E. comosa species
(Table 1). This was also highlighted below in the E. comosa
acetone extracts, and that also showed antibacterial activity
against the selected microorganism. It was demonstrated that
water and acetone extracts of Eucomis sp. did not have an in-
fluence on a decrease in the number of E. coli cells (Table 1).



Table 1

The influence of Eucomis taxa extracts on the viability of S. aureus, E. coli and B. atrophaeus [concentration of bacterial cells (106 CFU/mL)].

Taxa Concentration of
extract (%)

S. aureus E. coli B. atrophaeus

Water extract Acetone extract Water extract Acetone extract Water extract Acetone extract

E. comosa 50 8.96 ± 6.60 29.20 ± 1.39 7.13 ± 0.57 32.00 ± 5.00 5.67 ± 0.24 12.70 ± 0.57
25 0.80 ± 0.26 34.33 ± 1.09 6.93 ± 0.11 39.50 ± 5.07 2.70 ± 0.24 5.07 ± 0.78
5 3.60 ± 0.45 32.25 ± 1.05 2.77 ± 0.40 39.90 ± 5.12 3.90 ± 0.53 6.07 ± 0.42

E. comosa cv. 50 148.17 ± 13.08 41.17 ± 1.10 4.53 ± 0.45 34.00 ± 5.13 20.30 ± 0.30 1.26 ± 0.06
25 0.43 ± 0.02 3.67 ± 0.58 5.63 ± 0.25 34.70 ± 5.13 3.97 ± 0.70 0.60 ± 0.07
5 24.40 ± 3.17 24.47 ± 2.37 4.87 ± 0.90 68.80 ± 0.50 17.10 ± 0.15 0.70 ± 0.04

E. bicolor 50 168.33 ± 13.09 87.77 ± 5.93 7.10 ± 0.70 16.00 ± 3.61 72.70 ± 5.51 10.20 ± 1.00
25 49.33 ± 8.73 13.67 ± 5.03 5.13 ± 0.46 69.33 ± 3.00 34.13 ± 0.27 5.17 ± 0.84
5 17.67 ± 3.51 23.33 ± 0.55 3.03 ± 0.38 68.70 ± 1.53 34.20 ± 0.25 2.87 ± 0.38

Control – 179.30 ± 47.61 199.0 ± 91.65 3.60 ± 0.46 46.30 ± 2.52 48.70 ± 6.51 199.00 ± 9.17
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While E. comosa water extracts triggered a decrease in the
viability of the B. atrophaeus strain. The medium containing E.
comosa and E. comosa cv. water extracts caused a 1 log decrease
in the number of bacterial cells, on average. The highest results
were obtained for mediums containing water or acetone extracts
at 25% (Table 1). The higher activity against B. atrophaeus cells
was obtained in the case of acetone Eucomis sp. extracts, rather
than those from water. The range from a 2 log to a 3 log
reduction in the number of B. atrophaeus cells was also
observed.

The results of the study demonstrated that E. bicolor, E.
comosa and E. comosa cv. extracts were not effective against A.
niger, B. cinerea, S. chartatum, M. circinelloides and R. oryzae
cells. As was emphasized below, the water and acetone extracts
of E. comosa and E. comosa cv. bulbs only showed antifungal
properties against A. clavatus cells. The highest inhibition zones
were observed in the case of E. comosa bulb acetone extracts
with an average diameter of 18 mm.

4. Discussion

Through the work of the presented study, it is clear that the
water and acetone extracts of E. bicolor, E. comosa and E.
comosa cv. bulbs possess promising antibacterial properties
against the B. atrophaeus and S. aureus strains. The results
obtained from a broth dilution method support the general
indication that the gram-positive organisms are more sensitive to
extracts than the gram-negative bacteria. Similar observations
were also made by Masondo et al. [7] and Bisi-Johnson et al. [9].
B. subtilis and S. aureus were found to be sensitive towards
Eucomis sp. bulb extracts. In contrast to the results obtained in
this study, the authors confirmed that the extracts displayed
activity against E. coli. Similar results were reported by
Masondo et al. [7] who noted that Eucomis extracts only
inhibited a small number of bacterial strains, such as B.
subtilis, E. coli and S. aureus. As mentioned earlier by the
authors, ethyl acetate extracts of Eucomis autumnalis (E.
autumnalis) showed remarkable activity against E. coli, B.
subtilis and S. aureus. It was also noted that crude extracts of
E. comosa and Eucomis schijffii showed significant
antibacterial action against S. aureus. The ethanol and ethyl
acetate E. autumnalis bulb extracts were additionally found to
be active against C. albicans [10]. Ndhlala et al. [11] had
compared acetone and water extracts of E. autumnalis bulbs,
which showed that 70% acetone extracts demonstrated higher
antimicrobial activity against B. subtilis, E. coli, Klebsiella
pneumoniae, S. aureus and C. albicans, than water extracts.
Our research confirmed that acetone was a superior extractant
to water. As mentioned by Dzoyem et al. [12], acetone was the
best extractant for antimicrobial activity in several plant
species, with the authors reporting that E. comosa, E.
autumnalis and Eucomis schijffii also have antimicrobial
properties. The authors' present work offers clear evidence that
E. bicolor and E. comosa cv. bulbs extracts are also active
against a number of chosen microorganisms, such as A.
clavatus, B. atrophaeus and S. aureus strains.
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