Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2016, 8(7): 958-962

I SSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

In vitro study of biological activity essential Oil of
Origanum vulgare L. subsp. vulgare L.

Ignatova-lvanova Ts.'', I. Yotova?and R. Ivanov®

!Assoc. profesor of Microbiology, Department of Bagt, Shumen University, Shumen, Bulgaria
“Student of Biology, Department of Biology, Shumeivéfsity, Shumen, Bulgaria
3Assoc. profesor of Biochemical engineering, Departnof Organic chemistry and technologies, Shumen
University, Shumen, Bulgaria

ABSTRACT

In Ayurveda the medicinal values of plants are wleltumented and revealed in the literature sinceiari times.
The expeditions for such medicinal plants are iasiieg day by day on account of man’s quest foidimout newer
compounds to health benefit. The potential sourceascular plants is still not completely exploréat the
community utility. The screening of such plantspieytochemical compounds in order to evaluate plaaotogical
effect has become a random tool, very few vasql#arts group with respect to antibacterial activtere studied.
In search for alternative ways of infectious disea&sntrol; essential oil from oregano were usedha present
study to check their antifungal/antibacterial propes against pathogenic bacteria,yeast and Fungpérfecta
using standard disc diffusion method In vitro.

Keywords: antibacterial activity, antifungal activity, Orago QORIGANUM VULGARE pathogenic
microorganisms.

INTRODUCTION

Aromatic plants are considered of great interesttlieir flavours and for their medicinal propertiedong with
human consumption, animal foodstuff and ornamemsals; thus, they are especially suitable for mudtfional
sustainable crop models. Currently, there is areased interest by consumers in new sources ofamoftavors
and biological activities (e.g. natural antioxidaand biocides). Essential oils are economicallyartant products
derived from producing herbs, spices and medigiteits (HSMP), they are complex mixtures of commeaand
composed by hydrocarbons with or without oxy-genifoterpenes, sesquiterpenes, and phenylpropangits)ge
number of these aromatic species belong to thelfamimiaceae Within this family, oreganodriganum vulgare
subsp.vulgarg is probably one of most widely used aromatic plavhose essential oils are particularly rich in
mono- and sesquiterpenes [6]. Oregano essential haile been shown to possess antioxidant, antitzcte
antifungal, diaphoretic, carminative, antispasmodit analgesic activities [5,10,11,12] and, amdmgsé, the
antimicrobial potential is of special interest.rétent years, a large number of researches havetedphe efficacy
of essential oils from sever@riganum species against a panel of bacterial strains [34r3d Baer et al. [2]
identified carvacrol as the main responsible fas thiological activity. Owing to the new attractidar natural
products like essential oils, despite their wide asd being familiar to us as fragrances, it isartant to develop a
better understanding of their mode of biologicaiaat for new applications in human health, agrigtdt and the
environment.

In this paper, the antifungal and antibacterialivitgt of oregano oil were used to check their amtirobial
properties against pathogenic yeast, fungi, antebaausing standard disc diffusion methoditro.
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EXPERIMENTAL SECTION

Test organisms

Aspergillus niger, Penicillium claviforme, Sacchargces cerevisae, Candida albicans 8673 and Canglalarata

72 were obtained from the National Bank for IndustrMicroorganisms and Cell Cultures, Sofia, Bulgaria.
Escherichia coli 3398, Staphylococus aureus 74%5ilBa subtilis 6633, Salmonella Typhymurium 35Bikteria
monocytogen 863 and Enterobacter aerogenes 368 obtained from the Collection of the Departmeht
General and Applied Microbiology, Sofia Universitll the isolates werechecked for purity and mdimed in
slants of Nutrient agar (Biolife 272-20128, Milartglia).

M edia used

Yeast and fungi were maintained on Potato Dextrdgar (PDA, Oxoid, Hampshire, UK) plates at°29and
subcultured on a monthly basis until sporulatione Bpores were harvested after establishing a gaoath rate of
each of the fungal cultures and were filtered \stigrile cotton filter, to avoid the presence ofid@and mycelia.
The spore's suspensions in PBS (pH e 7.0) werestadjuo the final concentrations in the range of-1®

spores/mL. Nutrient Agar (Biolife 272-20128, Milanitalia) was the medium used as the growth medimthe

bacterias.

Essential ail
Essential oil fronOriganum vulgards commercial product from pharmacies

Assay for Antifungal/Antibacterial Activity

The antibacterial activity of essential oil wasatatined with the disc diffusion method (9). Agardiuen was
added to sterile Petri dishes seeded with 100 phoh test bacterial strains. Wells of equal distamere dug on the
seeded plates. Each well was filled up with 100f the oregano oil at different concentrationduggd in DMSO)
and antibiotics tested. Negative controls were g@reg only with DMSO. The solutions of oregano &0 (mg/ml,
25 mg/ml, 12,5 mg/ml, 6,25 mg/ml and 3,125 mg/mBrevfreshly prepared in DMSO. After staying at 42Ch),
all Petri dishes were incubated at 37°C for 48 bBaexceptL. monocytogenethat was incubated during 48 h.
Antibacterial/antifungal activity was evaluated byeasuring the radius of the inhibition zones to tiearest
millimetre, and the minimum inhibitory concentratiMIC) was defined as the lowest concentration thiibited
growth of bacteria. All experiments were perforniettiplicate.

To control used antibiotics Fluconazole (150 mg/fimt)yeast, Chlornitromycin (250 mg/ml) for fungind Sefpotec
(250 mg/ml) from bacteria.

Deter mination of minimum inhibitory concentrations (MICs)
The estimation of MIC of the crude extracts wagiedrout using the broth dilution method. [8] andQd were
read in mg/ml after over night incubation af@7All experiments were made in replicate.

Deter mination of Minimum fungal/ bacteriocidal concentration (M FC/MBC)
The MFC/MBC were carried out to check whether &t microbes were killed or only their growth wakibited.
Nutrient Agar agar was prepared and sterilized 28°Q for 15 minuts, the medium was poured into sterile
petridishes and were allowed to cool and solidifige contents of the MFC/MBC in the serial dilutivere then
subcultured onto the prepared medium, incubatios mvade at 3T for 24 h, after which each plate was observed
for colony growth. The lowest concentration of thetracts without a colony growth was recorded as th
MFC/MBC.

RESULTSAND DISCUSSION

In the present study the effects of oregano oifiem pathogenic fungiand six pathogenic bacteria (Gram-positive
and Gram-negative)vere evaluatedThe effects were compared with widely used antibiéiuconazole (150
mg/ml) for yeast, Chlornitromycin (250 mg/ml) fourfgi, and Sefpotec (250 mg/ml) from bacteria. Adaug to
NCCLS, the antibiotic Chloronitromycin used is knowo have broad spectrum antifungal activity, &atib
Sefpotec used is known to have broad spectrumaantélal activity against both gram-positive andrgfnegative
organisms, and antibiotic Fluconazole (150 mg/mmBdiis known to have broad spectrum yeast feamdidasp.

The effects of oregano oil on the microorganismeevgeimmarized in Table 1.
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Table 1: Effect of oregano oil on test organisms

Microorganisms Zone of inhibition (mny)
A. niger 22.9040.02
P. claviforme 19.60+0.03
S. cerevisae 30.03+0.07
C. albicans 8673 22.90+0.02
C. glabrata 72 20.23+0.03
S. aureus 74&ram- positive 18.10+0.02
E. aerogenes 369Gram-negative 22.20+0.03
E. coli 3398Gram-negative 23.03+0.07
B. subtilis 66335ram- positive 24.87+0.02
L. monocytogen 86Gram- positive 19.40+0.03
S. Typhymurium 746ram-negativq 21.07+0.05
Sefpotec 250 pg/ml 22.50+0.19
Chlornitromycin 250 mg /ml 19.93+0.19
Fluconazole 150 mg /ml 20.60+0.02

Data are presented as average values + standaréhtier in mm.
The sensitivities of the test organisms to infusiamere indicated by clear zone around the wellgu(féi 1).

A solution of oregano oil at concentration 50 mgfanl24 hours notably inhibited growth Bf subtilis 663324.87
mm mean zone of inhibition. coli 3398(23.03 mm mean zone of inhibition) afd albicans 8673(22.90 mm
mean zone of inhibition). On the contrary, solusiari oregano oil at concentration 50 mg/ml had ctovily against
S. aureus 74%18.10 mm mean zone of inhibition).

i

Figure 1. Showing Zone of inhibition with solutions of oregano along with tested antibiotic Fluconazole of 24 hous C. albicans 8673
Position 1,2 and 3) solutions of oregano oil in a concentration 50 mg/ml ; 4, 5 and 6) negative control; 7) positive control Fluconazole

Our assay for antifunal/antibacterial activity aégano oil was conducted by testing different cotregions of the
oregano oil on various pathogens to determine tHe/MFCs. We used four concentrations — 50 mg/mip&ml;
12.5 mg/ml; 6.25 mg/ml and 3.125 mg/ml. The ressate shown in table 2.

The results revealed variability in the inhibitagncentrations of solutions of oregano oil for givmacteria. MIC
of solutions of oregano oil at concentration 50 mmigfor 24 hours notably inhibited growth &. aureus 745 L.
monocytogen 86MIC of solutions of oregano oil at concentrationr®g/ml for 24 hours notably inhibited growth
of C. albicans 8673, E. aerogenes 3691, B. subtilis 6633, S. Typhymuid and C. glabrata 72.MIC of
solutions of oregano oil at concentration 12.5 nigfar 24 hours notably inhibited growth o%. niger, P.
claviforme, S. cerevisae and E. coli 3398

Our next task was to determine the Minimum fungifishcteriocidal concentration (MFC/MBC) in regandih
determining the bactericidal or bacteriostatic\aftiof the examined solutions of oregano oil.
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Table 2. The MIC of solutions of oregano

MO MIC, mg/ml
50mg/ml| 25mg/ml| 12.5mg/ml| 6.25mg/mj 3.125mg/ml

A. niger +

P. claviforme +

S. cerevisae +

C. albicans 8673 +

C. glabrata 72 +

S. aureus 74%&ram- positive +

E. aerogenes 369%Gram-negative +

E. coli 3398Gram-negative +

B. subtilis 66335ram- positive +

L. monocytogen 86Bram- positive| +

S. Typhymurium 746ram-negativg +

Results are mean + SEM of three separate trails.

We used five concentrations — 50 mg/ml; 25 mg/ral,5Img/ml; 6.25 mg/ml and 3.125 mg/ml. The resalts
shown in table 3.

MFC/MBC of solutions of oregano oil at concentrat®0 mg/ml for 24 hours notably inhibited growthiyoof S.
aureus 745For eucariotes microorganismMFC is 12.5 mg/ml. FoE. aerogenes 3691, B. subtilis 6633, E. coli
3398, L. monocytogen 863 and S. TyphymuriumVE is 25 mg/ml.

Table 3. The MFC/MBC of solutions of oregano

MO MFC/MBC mg/ml

50mg/ml| 25mg/ml 12.5mg/ml 6.25mg/mj 3.125mg/ml
niger +
claviforme
cerevisae
albicans 8673
glabrata 72
aureus 74%&ram- positive +
aerogenes 369Gram-negative
coli 3398Gram-negative
subtilis 66335ram- positive
monocytogen 86Gram- positive
Typhymurium 746ram-negativg

+|+]+]+

o|w]m[=]w]o|o]w]o[>

+]+]+]+|+

Results are mean + SEM of three separate trails.

Regarding their biological properties, it has tokiept in mind that essential oils are complex nrieguof numerous
molecules, and one might wonder if their biologietibcts are the result of a synergism of all males or reflect
only those of the main molecules present at thadsglevels according to gas chromatographicalyaizalin the
literature in most cases, only the main constitsi@ficertain essential oils like terpineol, eugettofmol, carvacrol,
carvone, geraniol, linalool, citronellol, nerol,frede, eucalyptol, limonene, cinnamaldehyde, wenalyzed [1].

Synergistic functions of the various molecules aorgd in an essential oil, in comparison to théoacof one or
two main components of the oil, seems questionalewever, it is possible that the activity of theaim

components is modulated by other minor moleculgs Nibreover, it is likely that several componentstbe

essential oils play a role in defining the fragmnihe density, the texture, the colour and abdlyeall penetration
[4], lipophilic or hydrophilic attraction and fixian on cell walls and membranes, and cellular ithigtion. This last
feature is very important because the distributidrthe oil in the cell determines the different égpof radical
reactions produced, depending on their compartrtientan the cell [1].

In that sense, for biological purposes, it is mafermative to study an entire oil rather than sarhés components
because the concept of synergism appears to bemearingful.

Based on the results obtained we can concludehlibagxamined solutions of oregames has bactericidal activity
towards pathogenic bacteria, yeast and Fungi Ireptaf but in different concentrations.

The results obtained show the existence of antdliagtibacterial activity of solutions of oregand wwards
various pathogenic eukaryotic and procatiotic micganisms.
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CONCLUSION

The study demonstrated that oregano oil represenésonomic source of natural mixtures of antiflieganpounds
that can be as effective as modern medicine to abiphthogenic microorganisms and safe alternativireat
infectious diseases.
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