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The development of pharmaceuticals led to an increase in the number of various antifungal
agents in the pharmaceutical market. Over the time microorganisms develop resistance to drugs.
Therefore, the direction of research on antifungal agentsis considered promising. A special placeis
occupied by medicines based on herbal raw materials, such as garlic (Allium sativum). Therefore,
we conducted a study on the effect of Alcoholic extract of garlic on the test culture of fungi
Penicillum chryzogenum, Candida lypolitica, Aspergillus niger. As a result, a positive fungicidal
effect on culture research can be noted, due to the presence of a complex of biologically active
compounds with antimicrobial properties and their successful extraction under the conditions of

the experiment.
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I ntroduction

Garlic norma (Allium sativum) is a well-
known spice-aromatic plant with thousands of years
experience of using. It is one of the first cultivated
plants in the world, which has found its application
both in the food industry and in medicine. We know
about 500 different representatives of this culture,
which are distinguished by color, taste, structure, but
similar in their biochemica and phytochemica
properties[1].

Studies on garlic revedled strong anti-
microbial and antioxidant properties of its extracts
[1]. Extracts of garlic different vegetative parts
have been shown different strength activities.
Often in popular medicine, the use of bulbs of this
plant is described [2]. These properties provide a
complex of biologically active substances (BAS),
among which the most important are the alicin
and aioen [1].

Allicin is a substance with well-known
fungicidal and bactericidal properties. This com-
pound is formed as a result of the destruction of
garlic bulb cells due to mechanical damage of the
cell walls and the subsequent interaction of the
dliinase enzyme with aliin. Allicin is unstable at
room temperature and in a number of polar and non-
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polar solvents, so when the exstracting of this
compound is done, it is necessary to hold it in the
low temperature regimes[3].

During literature data's, the results of the
study of the influence of fresh garlic on its water and
oil extracts, formation monodisperse microspheres of
garlic ail in water, AGE, allicin and aicen were
studied [3, 4, 5]. Because of the greater importance,
most of them reached the antimicrobia activity of
water and water-alcohol extracts of the garlic normal
with the maximum amount of acohol ethyl
extractant — 70 %. However, al these extracts were
characterized by low stability during storage. In this
regard, we have selected 96 % ethyl acohol as the
extractant to minimize the free water content in the
extract, which may possibly help stabilize the finaly
preparation.

The aim of theresearch
The purpose of our study was to obtain a
complex of BAS soluble in 96 % ethyl & cohol at low
temperature with the further study of their
antimicrobial activity on test cultures of different
types of microorganisms: Penicillum chryzogenum,
Candida lypoalitica, Aspergillus niger.
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Materials and methods of research
To obtain arich acoholic extract, the usud garlic
bulbs, grown in hothouse conditions, and collected a
month before the experiment were used as raw materid.
The extract was made in a ratio of 2:3
to extragent — 96 % ethyl alcohol. The grinding of

raw materials was carried out in cooled
containers at a temperature not exceeding 5 °C.
After that, the raw materials were left for 1 hour
at the refrigeration unit at 4 °C for the further
passage of the enzymatic process in order to
isolate allicin.

Table 1
Analysis of antimicrobial activity of BAS complexes and individual substances from Allium sativum
Investigated
component Test culture Mechanism of action Sustainable
(material)
Garlic normal Escherichia coli; Sreptococcus mutans; Destruction of thiol groups in bacterial
Allium sativum, | Patogens of paradontos; enzymes, inhibition of thiol-containing
exstract Proteus; Pseudomonas; Klebsiellg; and other enzyme systems, synthesis
Helicobacter pylori; Shigella dysenteriae; of DNA, RNA and proteins
S flexneri; S. sonnei; Saphylococcus
aureus; Salmonella enteritidis;
Histoplasma capsulatum; Penicillium
funiculosum; Trichoderma
brevicompactum,Candida albicans;
Mycobacterium tuberculosis, M. avium;
H. capsulatum; Aspergillus parasiticus;
Cryptococcus neoformans Escherichia;
Salmonella; Staphylococcus;
Streptococcus; Klebsiella; Proteus;
Bacillus; Clostridium; Mycobacterium
tuberculosis
Garlic oil, mono- | Helicobacter pylori; enterobacteria; S
dispersed aureus.
microspheres of
garlic oil in water
AGE Candida albicans Changing the structure and integrity of
the outer surface of yeast cells, as well
as reducing the total lipid content
Allicin Aspergillus niger; Cryptococcus, Inhibitors of cell wall synthesis, cell Gemolytics
Saphylococcus; Streptoproteus; E.coli; membrane inhibitors, cofibiosynthesis jand Entero-
Enterococcus inhibitors (i.e., production of purines, |coccus
Babesia; Theileria equi; H. capsulatum pyrimidines, AA, vitamins, proteins,  ffaecium
E. coli, Enterococcus; Shigella dysenteriae; | DNA, RNA), inhibitors of energy
S nerexneri; S sonnei; S ner exneri; production (inhibit breathing or
Aspergillus parasiticus dissociation of oxidative
phosphorylation)
Aioen Aspergillus niger; Cryptococcus,
Staphylococcus; E.coli;
grampositive and gramnegative bacteria;
yeasts

For the experiment, chopped raw garlic
was harvested in an amount of 65 g.
In accordance with the proportion, 121 ml
(97.5 g) of 96 % ethanol was used [13]. Before
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adding the extract to the raw material, it was
left to oxidize the fermenting substances
in the open air at a temperature not higher than
10 °C.
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The extraction was carried out for 210 min with
periodic sampling for the dry residue test (Fig. 1).
Upon completion, the extract was filtered through the
gauze, with a final output of 118 ml finished extract
(filtrate). The resulting extract was light yellow color
with a dight turbidity, viscous, with a characteristic
odor. For investigation of stability in one of the
sampl es the quartzetin (0.01 %) was added.

From the extracts obtained, the amount of
extracted substances was determined by the method
of determining the dry residue. For this purpose,
2 ml of extract was added to a glass beaker and the
extract was evaporated at a temperature of 30 °C.
The repetition of experiments was threefold.
The amount of extracted substances (ES) was
0.44 +0.05g.

To determine the fungicidal activity of plant
extracts, test cultures of mold fungi Aspergillus
niger, Penicillum chryzogenum and yeast Candida
lypolitica were used. A suspension of micro-
organisms in the amount of 10°~10" CFU / ml was
performed in a sterile physiological solution in
accordance with the standard of turbidity
No. 10.

1 ml of the suspension was added to Petri
dishes and added 3040 ml of cooled to 40 °C wort
agar (6° B uncooked beer wort, 2 % agar-agar). After
hardening of the medium, sterile glass cylinders
(10x6 mm) were placed on the surface of the agar,
immersing them 1 mm in the medium. Into the
cylinders, to the standard procedure [4], 100 pl of the
extracts studied were added. As a control, 96 % ethyl
acohol was used. Petri dishes were placed in afridge
at a temperature of 4 °C for 30 minutes for dif-fu-
sion of investigated extracts into agar. After that,
thedishes were transferred to a thermostat, where
microorganisms were cultured at a temperature of
29-30 °C for 4-5 days. At the end of cultivation,
growth ingibition zones were measured.

Resear ch results and their discussion

The modern pharmaceutical market offers a
large range of synthetic drugs with antimicrobial
activity, but their using in many cases leads to the
resistance of microorganisms, with accompanied by
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incident effects on the human body, in particular, the
emergence of alergic reactions. These negative
aspects may be avoided using herbal drugs. Natural
biologically  active substances that have
antimicrobial activity include plant antibiotics,
phytoncides, essential ails, balsams, resins, tannins,
organic acids, alkaloids, glycosides.

To determine the optimal extraction time,
samples were peformed at an extraction every
15 min to 210 min.

From the data shown in Fig. 1, it was observed
that the amount of extraction substances (ES) will
rise with the extraction time of medica plant
materid  (MPM). The maximum amount of
extraction substances was shown at 150 min. After
150 minutes was observed alittle declinein the yield
of active substances. It can be concluded that the
optimal extraction timeis 150 minutes.

Antimicrobid activity of the obtained garlic
extract was carried out on cultures of fungus
Aspergillus niger, Penicillum chryzogenum and yeast
Candida lypolitica, as described in the State
Pharmacopoeia of Ukraine. As control (K) was used
the ethanol 96 %, since it was used as an extragent in
basic experiments. The first sample (1) was an
extract of garlic without additional substances and
the second sample (2) — a garlic extract with the
addition of quartzitine (0.01 %).

As shown in Figure 2, the most effective
fungicidal  activity of the extracts was
demonstrated on Candida lypolitica culture — the
average inhibition growth zones for different
samples were 30 + 2 and 35 £ 2 mm respectively.
This result indicates the successful method of
extraction due to optimal laboratory conditions
and a rather high biological activity of the
obtained garlic extract.

In the culture of Penicillum chryzogenum, a po-
stive result for growth ingibition —32+ 1 - 27+ 1 mm
was obtained.

The effect on Aspergillus niger culture of pure
garlic extract can be considered moderate, since the
growth retardation zone was 16 + 1 mm. Quartzetine
garlic extract showed higher antifungal activity
—26 £ 1 mm growth retardation zone.
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Fig. 1. Dependence of the quantitative content of extractive
substances on the duration of extraction

As was shown (Fig. 2), ethanol did not effect
on the growth of cultures, so we can concluded that
the antimicrobial activity of the extracts studied is

due to the presence of biologically active substances
from garlic in them, not by the using of a powerful
antimicrobial extractagent — ethanol.
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Fig. 2. Petri disheswith Aspergillus niger (A) cultures; Petri dishes with cultures Penicillum chryzogenum (B).
Place on Petri dish: 1) Garlic extract; 2) Quartzetine + garlic extract; K) The control sample with 96 % ethyl alcohol

Determination of the stability of the extracts
was carried out by the method of “enhanced
aging”. This method is elaborated and described in
literary sources for chemical pharmaceutical
preparations [3], but, unfortunately, there is
practically no data on its using in phytotherapy.
Due to the fact that the investigational drugs are
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not resistant at moderate and high temperatures,
we placed aliquots of extracts in the thermostat at
atemperature of 30 °C for 30 days. After exposure,
the samples have been studied on fungicidal
activity according to the procedure described
above. As a result, after a month of preparations
preserving in a thermostat, the typical odor of
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garlic extracts was observed, but they did not
demonstrate fungicidal activity. We suppose that

study of the stability of preparations from Allium
sativum extracts requires further research.

Table 2
Growth zones of fungustest cultures
Inhibition zone of growth, mm

No. Culture

1 2 K
1 Aspergillus niger 16+1 26+1 0
2 Penicillum chryzogenum 32+1 27+1 0
3 Candida lypolitica 35+2 30+2 0

Conclusions

The present study demonstrated that the
extract from studied Allium sativum are active
against Aspergillus niger, Penicillum chryzogenum
and Candida lypolitica and possess a fungicidal
activity again this cultures of fungi. We consider that
new drugs on the base of garlic extract are
perspective for widening the arsenal of antimicrobial
herbal preparations.
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H. €. Craguuusbka, O. P. Bpuaa, A. A. I'aeBcbka, B. I'. UepBeunona, B. 1. JIyoenens, B. I1. HoBikoB
Hanionansuuii yaiBepcuteT “ JIbBiBChbKa MOMiTEXHIKA”,
kadeapa TexHoOorii 610I0TIYHO AKTUBHUX CHOJYK, (hapMariii Ta 610TeXHOIOTii

BIIJINB EKCTPAKTY YACHUKY HA TECT-KYJIbTYPU I'PUBIB

Po3Butok ¢apmaneBTMku NpuUBiB 10 30LIbIIEHHS PI3HOMAHITHMX NPOTUIPUOKOBMX 3ac00iB Ha
(apManeBTHYHOMY PHHKY. 3 4acOM Y MiKpPOOPraHi3MiB PO3BUBA€THCSH PEe3UCTEHTHICTD 10 npenapartis. Tomy
HANIPAM JAOCJ/ZKeHb NPOTHIPHOKOBHUX 3ac00iB BBa’KalOTh NepcrneKTHBHUM. OcolimBe Micue 3aiiMalOTh
npenapaTd Ha OCHOBi JiKapcbKoi POCJMHHOI CMPOBHHH, Takoi, sik YacHuK 3Bud4aiinuii (Allium sativum).
ToMy HaMH JOCJTiIKEHO BIUIUB CIHMPTOBOr0 €KCTPAKTY YACHMKY 3BHYAHHOIO HAa TeCT-KYJbTypH rpudis
Penicillum chryzogenum, Candida lypolitica, Aspergillus niger. Mo:kHa 3a3HaunTi NO3UTUBHUI QYHTiMIHUI
BILIMB Ha JOCHIIKYBaHi KyJbTYpH, 1[0 3yMOBJICHHI HAABHICTIO KOMILJIEKCY 0i0/10TiYHO AKTUBHUX CHOJIYK 3
AHTHUMIiKPOOHMMH BJIACTHBOCTSIMH Ta X eKCTPAKLI€I0 B YMOBaX MPOBEICHHA eKCIIEPUMEHTY.

KirouoBi cioBa: wacuuk 3Buuaiiamii, Allium sativum, mpoTumikpoOHa akTHBHICTH, JTiKapChKa POCIHHHA
cuposuna, Penicillum chryzogenum, Candida lypolitica, Aspergillus niger
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