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ABSTRACT : Plant oils and extracts have been used for a wide variety of purposes for decades. In the present time,

resistance of drugs in microorganism is a very dangerous problem. Hence, plant origin of  herbal medications are

considered as safe alternatives of synthetic drugs.In particular, the antimicrobial activity of extracts and plant oils

hadmade the basis of many uses, including food preservation, pharmaceuticals, alternative medicine and therapies. The

aim of the present study was to test a number of plant essential oils against a diverse range of microorganisms comprising

G+ve and G-ve bacteria.

This study was conducted from 1 January to 30 July, 2016at microbiological laboratory/college of Medicine/ Babylon

university. Antimicrobial activity of essential oils was evaluated by diffusion of agar well method. essential oil was

purchased and tested for antibacterial activity against pathogenic bacteria; 5 gram positive isolates (S.aureus,

S.epidermidis, S.saprophyticus, S. pyogens, S.pneumoniae)  and 9 gram negative isolates (Escherichia coli, Pseudomonas

aeruginosa, Salmonella typhi, S. typhimurium, K. pneumonae, Proteus merabilis,  Enterobacter spp, Acinetobacter spp

and Serratia spp). Theses oils include; bitter almond-oil (Prunusa mygdalus), Flaxoil, Aleovera oil, Pumpkin Seed oil

(Cucurbita moschata) and Sesame seeds oil.

The results of plant oils combination on the isolates of bacteria were synergistic effect towards all organisms. The

maximum zone of inhibition of mixed plant oils was observed against S. saprophyticus and S. epidermidis (35 mm) for

each and the minimum was (25mm) against Pseudomonas aeruginosa and S. pneumoniae for each. In the present study,

plant oils have shown nearly equal antimicrobial effects on gram positive and gram-negative bacteria, Bitter almond-oil

and Aleovera oil were found to be the most effective. Hence, plant oils and their components can be recommended for

treatment uses and be used as an alternative medicine.
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INTRODUCTION

Plant oils and extracts have been used for a wide

variety of purposes for decades (Jones, 1996). In the

present time, resistance of the drug in microorganism is

very problematic. Hence, plant origin plant medicines are

considered as safe alternatives of synthetic drugs. In

particular, the activity of extracts  andplant oils as

antimicrobial agents has formed the principal for a lot of

applications, including food preservation,

pharmaceuticals, alternative medicine and therapies (Lis-

Balchin and Deans, 1997). However, newly discovered

non-antibiotic substances such as certain essential oils

(Sonboli et al., 2006) and their constituent chemicals  have

shown good fighting potential against drug resistant

pathogens (Chavan et al, 2006).

Plant oils are aromatic oily fluids, which are achieved

from various plant portions such as flowers, grows, seeds,
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grasses, stems, yap, woods, fruits and stocks by steam

distillation. Exactly these oils have been proved highly

powerful antimicrobial agents in comparison to

antibiotics. These possess multiple antimicrobial i.e.,

antibacterial (Ozcan et al, 2006), antifungal (Cafarchia

et al, 2002), anticancer, antiviral and antioxidant

properties (Cafarchia et al, 2002; Vardar-Unlu et al,

2003), against viruses, bacteria and fungi (Kalemba and

Kunicka, 2003). The pharmacological and chemical

properties of C. moschata extracts from its stalks, fruits

and seeds have been examined. These researches

confirmed that C. moschata has wide-ranging

bioactivities, such as Aanti-diabetes, hepatoprotection,

anti-cancer and antiobesity properties (Magdeleine et al,

2011). It is usedas a medicinal plant for bladder problems

and prostate and as an anthelmintic, anti-emetic and

galactogogue. It have wonderful medicinal properties such
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as anti-HIV, anti-diarrhoeal, anti-diabetic, antibacterial,

laxative, carminative, anxiolytic, antipyretic, antioxidant,

anthelmintic, anti-tuberculosis and purgative (Khattak,

et al, 2014; Wajid et al, 2014; Yaqoob et al, 2015; Zhang

et al, 2012). Cucurbita moschata seeds have a high

beneficial value, provides good quality oil and owing

source of protein. The seed of pumpkin has

pharmacological activities such as anti-diabetic,

antifungal, antibacterial, anti-inflammation activities and

antioxidant effects (Abd El-Aziz and Abd El- Kalek,

2011). While some of the oils used on the basis of their

supposed antimicrobial properties have well recognized

in vitro activity, there are rare published data for many

others (Morris et al, 1979; Ross et al, 1980; Yousef and

Tawil, 1980; Hili et al, 1997). Some studies have

concentrated exclusively on one oil or one micro-organism,

while these data are useful, the reports are not directly

comparable due to methodological differences such as

choice of plant extract(s), test micro-organism(s) and

antimicrobial test method (Janssen et al, 1987; Ahmed et

al, 2012). The aim of the present study was to test a

number of plant oils against a various range of organisms

comprising g+ve and g-ve bacteria. Ointment of zinc oxide

doings like a skin-dehydrating agent and has skin caring

capacity. It turns resembling a barrier, stimulates wound

curing and probably also has anti-inflammatory effects.

This is owing to the statement that inflammatory disorders,

including erythematous skin conditions are reported to

be linked with decreased plasma zinc levels (Rostan et

al, 2002). The objective of this clinical study was to

evaluate the useful effect of management with zinc-oxide

ointment in patients with chronic intertrigo. The authors

hypothesized that zinc-oxide ointment, would improve

wound healing of intertrigo, be more user-friendly and

improve patients comfort.

MATERIALS AND METHODS

This study was conducted from 1 January to 30 July,

2016at microbiological laboratory/college of Medicine/

Babylon University.

Essential oils

Plant oils were purchased from the standard oil of

supplying herbal companies. Before application, solubility

of all essential oil was tested. Dilution was made after a

known volume of each oil was diluted by adding fresh

solvents and stored at 5ºC till used. Theses oils include;

bitter almond-oil (Prunus amygdalus), Flaxoil,

Aleoveraoil, Pumpkin Seed Oil (Cucurbita moschata) and

Sesame seeds oil.

Organisms and growth conditions

Different 14 clinical microbial isolates 5 gram positive

(S. aureus, S. epidermidis, S. saprophyticus, S. pyogens,

S. pneumoniae) and 9 gram negative bacteria (Escherichia

coli, Pseudomonas aeruginosa, Salmonella typhi, S.

typhimurium, K. pneumonae, Proteus merabilis,

Enterobacter spp, Acinetobacter spp and Serratia spp)

were collected and identified by using conventional

biochemical tests and cultivated in pure culture (Forbes

et al, 2007).

In vitro antimicrobial activity testing using diffusion

of agar well assay NCCLS (21)

Antimicrobial activity was assessed by diffusion of

agar well method, antimicrobial activity of plant oils on

microbial growth was accessed in concentrations (30%)

of plant oils against each and every oil of plant was

assayed for antibacterial activity in triplicate. Loopfull

growths from bacterial isolates were inoculated into

nutrient broth incubated at 37°C for 18 hours. The

suspensions of bacteria were dilute with normal saline.

Adjust the turbidity and compare with standard tube

(McFarland number 0.5) to yield a constant suspension

having 1.5×108 CFU/ml. Dip cotton swab into adjustment

suspension and streak the whole Mueller-Hinton agar

surface of plates and the plates were left for one 5-15

minutes at room temperature to dry. Media were cut into

well (5mm diameter) by cork borer and 100µl of each

oils were added. The plates were incubated at 37°C for

overnight. The size for the zone of inhibition was measured

from edge of well to the edge of inhibition of growth.

Zinc oxide ointment

Study design : In this single-blind, intervention study,

30 females with intertrigo in inframammary.intertrigo

were involved to study the clinical influence of topical

treatments, i.e. standard therapy with zinc oxide ointment.

Previous treatment of intertrigo had to be stopped before

entering the study. The majority of patients had not

received any treatment. The patients in this study had

symmetrical intertrigo in the larger skin folds

(inframammary). Patients were treated twice daily for 21

days and the rigorousness of intertrigo was recorded in

an observation period of 21 days. the treatment was

effective for most of patients (Hindi, 2016;  Hindi, 2016;

Hindi et al,  2016; Hindi and Chabuck, 2013).

RESULTS

Determination of antimicrobial activity

The diffusion  assay of agar  well  is most commonly

used to determine antibacterial activity. In the present

study, antimicrobial potential effect of five different plant

essential oils was selected against fourteen pathogenic

bacterial isolates. For antimicrobial susceptibility of each

essential oil 3 growth inhibition zone diameters were
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determined by well agar diffusion test, they were measured

in presence of each essential oil.

In this study used plant essential oils by diffusion

agar well assay. In the present investigation at 30%

concentration of plant essential oils was tested for their

inhibitor activity on 8 Gram-negative and 5 Gram-positive

bacterial isolates. All test organisms were inhibited by

essential oils at 30% concentration.

On the other hand, Figs. 1, 2, 3, 4, 5, 6 for Gram-

negative bacterial  isolates and Figs. 8, 9, 10, 11, 12, 13

Gram-positive bacterial isolates show antimicrobial

potential effect of five different plant oils was selected

against fourteen pathogenic bacterial isolates. The results

of essential oils combination on the bacterial isolates were;

synergistic effect towards all organisms. The supreme

inhibition zone of mixed plant oils was detected against

S. epidermidis and S. saprophyticus (35 mm) for each

and the minimum was (25mm) against Pseudomonas

aeruginosa and S. pneumonia for each. In the present

study, essential oils have shown nearly equal antimicrobial

effects on both gram positive and gram-negative bacteria

(Figs. 7 and 14). Bitter almond-oil and Aleovera oil were

found to be the most effective, this is in accordance with

the result obtained by similar assay, almond oil has shown

stronger antimicrobial activity against E. coli than

Micrococcus luteus and Streptococcus pneumoniae.

However, almost all plant oils established have presented

strong antibacterial potential against pathogenic bacteria

(NCCLS, 2002).

Effect ofointment of zinc oxide on skin infection

(intertrigo)

All patients were women (n = 30), who had intertrigo

in submammary skin folds. The age was 68–98 years.

Most of patients suffered chronically from intertrigo, 12

patients (40%) on the zinc-oxide ointment were showed

recovery from symptoms (Fig. 15).

DISCUSSION

Inhibition zone diameters obtained in assay of agar

well diffusion have shown effectiveness of essential oils

against g +ve bacteria and-ve bacteria. It may be due to

volatile action of plant oils and due to absence of lipo-

polysaccharide layer in Grampositivebacteria that might

function as an effective wall against any received bio-

molecule (Upadhyay et al, 2010; Inouye et al, 2001).

There might be another likelihood that plant oils may

successfully preventbacterial breathing and rise the

permeability of plasma membrane, which results in to

death of bacterial cells after massive ion leakage (Delaquis

et al, 2002; Lambert et al, 2001). It can similarly happen

due to hydrophilic nature of microbial cell wall (Walsh et

al, 2003).

Theresurgence of interesting natural therapies and

increasing consumer demand for effective, safe, natural

products means that quantitative dataonextracts and  plant

oils are required. Various publications have documented

Fig. 2 : Antimicrobial activity of Flaxoil against gram negative

bacterial isolates.

Fig. 1 : Antimicrobial activity of bitter almond-oil against gram

negative bacterial isolates.

Fig. 3 : Antimicrobial activity of Aleovera oil against gram negative

bacterial isolates.

Fig. 4 : Antimicrobial activity of Pumpkin seed oil against gram

negative bacterial isolates



192 Nada Khazal Kadhim Hindi et al

the antimicrobialactivity of plant oils and plant extracts

including rosemary,peppermint, bay, basil, tea tree, celery

seed and fennel (Ross et al, 1980; Yousef and  Tawil,

1980; Hili et al, 1997; Lis-Balchin and Deans, 1997).

Some of the oils tested here, including pumpkin, almond,

have not been investigated previously. When comparing

data obtained in different studies, most publications

provide generalizations about whether or not aplant oil

or extract possesses activity against Gram-positiveand

Gram-negative bacteria. However, not all providedetails

about the extent or spectrum of this activity.

Some publications also show the relative action of

plant oilsand extracts by comparing results from different

oils testedagainst the same organism(s). Comparison of

the data obtained in this study with previously published

results is problematic. First, the composition of plant oils

and extracts is known to vary accordingto local climatic

Fig. 5 : Antimicrobial activity of sesame oil against gram negative

bacterial isolates.

Fig. 6 : Antimicrobial activity of zink oxide against gram negative

bacterial isolates.

Fig. 7 : Antimicrobial activity of mixed oils and zink oxide against

gram negative bacterial isolates.

Fig. 8 : Antimicrobial action of bitteralmond-oil against gram

positive bacterial isolates.

Fig. 10 : Antimicrobial action of Aleovera oil against gram positive

bacterial isolates.

Fig. 11 : Antimicrobial action of Pumpkin seed oil against gram

positive bacterial isolates.

Fig. 9 : Antimicrobialaction of flax oil against gram positive

bacterial isolates.
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and environmental conditions (Knobloch et al, 1986).

Furthermore, some oils withthe same common name might

be resultant from different plantspecies (Sivropoulou et

al, 1995). Secondly, the technique used to evaluate

antibacterial activity,and the choice of test

microorganism(s), differs between publications (Reynolds,

Martindale, 1996). A method frequently used to

screenplant extracts for antimicrobial activity is the agar

well diffusion technique (Morris et al, 1979 and Janssen

et al, 1987). The usefulness of this method is limited to

the generation of preliminary, qualitative data only, as

the hydrophobic nature of most plant oils and plant

extracts prevents the uniform diffusion of these substances

through the agar medium (Reynolds Martindale, 1996;

Smith-Palmer et al, 1998). Agarand broth dilution

methods are also commonly used. The results obtained

by each of these methods may differ as many factors vary

between assays (Reynolds Martindale, 1996; Hili et al,

1997). These include differences in microbial growth,

exposure of micro-organisms to plant oil, the solubility

of oil or oil components and the usage and quantity of an

emulsifier. The need for a standard, reproducible method

for assessing oils has been stressed by several authors

(Rios et al, 1988; Carson et al, 1995). In view of this,

many methods have been developed specifically for

Fig. 12 : Antimicrobial action of Sesame oil against gram positive

bacterial isolates.

Fig. 13 : Antimicrobial action of Zink oxide against gram positive

bacterial isolates.

Fig. 14 : Antimicrobial action of mixed oils and Zink oxideagainst

gram positive bacterial isolates.

Fig. 15 A : Intertrigo patient before zinc oxide treatment.

determining the antimicrobial activity of plant oils (Mann

and Markham, 1998; Remma et al, 1993; Carson

Hammer, 1995). The benefits of basing new methods on

preexisting, conventional assays such as the NCCLS

methods are that these assays tend to be more readily

accepted by regulatory bodies (Rios et al, 1988; Remmal

et al, 1993). Also, these methods have been designed

specificallyfor assessing the activity of antimicrobial

compounds, andfactors affecting reproducibility have been

sufficiently investigated. Although, NCCLS methods have

been developed for assessing conventional antimicrobial

agents such as antibiotics, with minor modifications these

methods can be made suitable for the testing of necessary
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oils and plant extracts (Rios et al, 1988). The present

study showed that zinc-oxide ointment both improve the

skin condition over time. These results have to be

confirmed in a larger study people for definitive

comparative efficacy assessment. A limitation of this study

is that the number of evaluable patients is little. Therefore,

the results have to be established in a larger training

population.

CONCLUSION

This study confirms that many plant extracts and oils

possess in vitro antimicrobial action. However, if plant

oils and extracts are to be used for food preservation or

medicinal purposes, issues of safety andtoxicity will

necessity to be addressed. Hence, essential oils and their

components can be recommended for therapeutic purposes

and be used as an alternative medicine. It has been

confirmed that care to skin hygiene and cumulative patient

activity and movement, can stop the development or

worsening of intertrigo. In addition, daily use of block

creams or ointments positively contribute to the treatment

of intertrigo. The present study demonstrates that zinc-

oxide ointment is effective as a treatment of skin folds

infections.
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