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Abstract Nosocomial Multi Drug resistance microbial infection is a global concern nowadays. Due to its multidrug resistant nature, treatment with conventional antibiotics does not assure desired clinical outcomes. Therefore,
there is a need to find new compounds and/or alternative methods to get arsenal against the pathogen. Combination
therapies using conventional antibiotics and phytochemicals fulfill both requirements [1]. A variety of essential oils
have been screened for their antimicrobial activity [15]. The antimicrobial activity of plant-derived essential oils is
the basis of many applications, especially in food preservation, aromatherapy and medicine. This present study
demonstrates the efficacy of phenolic-phytochemical extract combinations from pine, coconut and oatmeal colloidal
solution against multidrug resistant organisms such as Staphylococcus aureus (ATCC 43300), Pseudomonas
aeruginosa (ATCC 27853) and Candida albicans (ATCC 10231). The efficacy of the phytochemical combinations
against these microbes were measured by estimating the inhibitory zone as produced by antibiotic sensitivity disc
diffusion method on Mueller-Hinton agar. These results can be used as a support in doing further quantitative
analysis in prevention and treatment of the common infectious diseases that is caused by these organisms [4].
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1. Introduction
Nosocomial multi Drug resistant organisms are one of
the most common causes of infection in hospitals [1]. It
has been nicknamed ‘superbug’ due to its multi-drug
resistance to most of the contemporary antibiotics [6]. At
this point, the use of drug combinations rather than single
drugs provide better clinical outcomes, as the use of single
agent is highly associated with occurrence of resistance [7].
Many reports suggest that the use of drug combinations
against multi-drug resistant bacterial pathogens have better
efficacy compared to monotherapy [8]. The use of western
antibiotics, however, has encountered adaptive resistance
over time, even in combinations [9,10]. Alternative
compounds and secondary metabolites derived from plants
or insects offer a rich source as antimicrobial agents [11].
Plants are a rich source of useful secondary metabolites
that forms the plant defense mechanism against pathogenic
invaders [11]. These include tannins, flavonoids, alkaloids,
terpenoids and polyphenols. They have effective antibacterial
properties against both Gram positive and Gram negative
bacteria [11]. Therefore, their potential use in combinations
with antibiotics can help to potentiate the activity of the
western drugs, resulting in increased efficacy.

Antibiotics with different mechanism of actions and
that are sensitive and resistance against Staphylococcus
aureus, pseudomonas aeruginosa and candida albicans
were chosen for this study. Tetracycline and streptomycin
(Protein synthesis inhibitor drugs), Vancomycin (Cell wall
inhibitory drug) and Amphotericin (cell membrane
inhibitory drug) were used in combination with one
phytochemical against three Staphylococcus aureus,
pseudomonas aeruginosa and candida albicans strains. The
results were assessed by antibiotic sensitivity disc
diffusion method and Gram stain.

2. Materials and Methods
2.1. Bacteria and Growth Conditions
Three microbial species were employed as test
organisms which include Pseudomonas aeruginosa,
Staphylococcus aureus and Candida albicans which is
obtained from St.Jude's Hospital, Saint Lucia. The
bacteria were grown in Mueller-Hinton Agar (MH).
Inocula were prepared by adding an overnight culture of
the organism in MH broth to obtain an OD600 0.1. The
cells were incubated to grow until they obtain the
McFarland standard 0.5 (approximately 105-108 CFU/ml).
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2.2. Test Plants and Their Extraction
Phenolic extract of pine, coconut and oatmeal colloidal
solution was collected from the organic heritage, V-fort St.
Lucia for the study. The content of total phenolic was
carried out based on the absorbance values of the various
extract solutions, reacted with Folin–Ciocalteu reagent
and compared with the standard solutions [14].

2.3. Antibiotics & Culture
All antibiotics, Culture media and chemicals were
obtained from Carolina Biological Ltd. (USA).
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were tested using the agar diffusion Kirby bauer method
on Muller Hinton agar with negative control. The plates
were incubated at 37°C for 24 hours and the zones of
inhibition measured.

2.6. Antifungal Assay
Antifungal activity of the extracts and antibiotics were
tested using the agar diffusion Kirby bauer method on
Sabourauds Dextrose agar with negative. The plates were
incubated at 28°C for 24-72 hours and the zones of
inhibition measured.

3. Results

2.4. Microscopical Identification of
the Isolated Bacteria and Fungi
Microbial Isolate were stained by lacto phenol cotton blue
and Gram stain. Microbes Identified by the presence of:
Fungal hyphae (branched filaments)
Color
Shape and arrangement.
Fungi and bacteria were identified by comparing
micrographic characteristic of fungi to stander microbiology
text book.

2.5. Antibacterial Assay
Antibacterial activity of the extracts and antibiotics

The combination of extract, antibiotics and bacterial
samples was assessed by Disc diffusion method in
department of microbiology using Muller Hinton agar
media to see the antibacterial activity and sabouraud’s
dextrose agar (SDA) media for antifungal activity. The
results obtained are presented in Table 1 for qualitative
analysis of Anti-bacterial and antifungal activity.
Given is antibacterial activity in Figure 1, Figure 2
illustrates a representative plate showing the antibacterial
activity of phenolic extracts from pine, coconut and
oatmeal colloidal solution that produced zones of
inhibition against staphylococcus aureus and no inhibitory
zone for pseudomonas and candida albicans.

Table 1.
S. No

Anti-bacterial activity of
staphylococcus aureus

Negative control
Tetacyclin (20ug)

pseudomonas aeruginosa

Candida albicans

No Inhibitory zone
No Inhibitory zone

No Inhibitory zone

-

Streptomycin (15 ug)

Resistance

No Inhibitory zone

-

Vancomycin (10 ug)

5mm

-

-

Phenolic Extract

9mm

No Inhibitory zone

No Inhibitory zone

Amphotericin 30 ug

-

-

No Inhibitory zone

Ticarcillin 15 ug

-

6mm

-

Methicillin 20 ug

No Inhibitory zone

-

-

Figure 1. 1. Penicillin- Resistance; 2. Phenolic extract-Sensitive;
3. Vancomycine-Sensitive; 4. Methicillin-Resistance; 5. TetracyclineResistance

Figure 2. 1. Phenolic extract- Resistance or Growth seen; 2. Ticarcillin –
Sensitive; 3. Streptomycin – Sensitive; 4. Tetracycline – Resistance; 5.
Neg. control–Growth seen; 6. Penicillin – Resistance
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4. Discussion
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