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Abstract

It has been well known since ancient times that medicinal plant have
antimicrobia activity because of the presence of substances, therefore they
become important sources of drugs production. Thymus vulgaris and Juglans
regia have active compounds make them have antibacteria properties.

Antibacterial effects of different concentrations ranging from (3.1-
50mg/ml) of hexane and methanol extracts of Thymus vulgaris and Juglans
regia seeds was determined by using agar well diffusion method on clinical
strains. Saphylococcus aureus, Listeria monocytogenes, Streptococcus,
pyogenes, Bacillus subtilis, Pseudomonas aeruginosa, Escherichia coli, Proteus
vulgaris, Salmonella typhi Klebsiella pneumoniae and Enterococcus sp.

Methanol extract of Juglans regia seed was the most active followed by
methanol extract of Thymus vulgsris seeds. The activity of Juglans regia extract
determined by measuring inhibition zone as following:

Saphylococcus aureus, Proteus vulgaris, Listeria monocytogenes and
Streptococcus pyogenes showed inhibition zone at concentration of 3.1-50
mg/ml. Bacillus subtilis and Klebsiella pneumoniae showed inhibition zone of
12.5-50 mg/ml. Pseudomonas aeruginosa showed sensitivity at concentrations
of 25-50mg/ml. There was no inhibition zone for Escherichia cali,
Salmonella.typhi and Enterococcus sp.

Methanol extract of Thymus vulgaris showed activity at concentrations of
6.25-50mg/ml for Listeria monocytogenes, and Bacillus subtilis.

Escherichia coli, Saphylococcus. aureus, Proteus vulgaris, Klebsiella
pneumoniae and Streptococcus pyogenes showed sensitivity at concentration of
12.5-50 mg/ml. Pseudomonas aeruginosa sensitive at concentration of 50-
25mg/ml. There was no inhibition zone for Salmonella.typhi and Enterococcus
sp. Hexane extracts of both plant seeds were less active then methanol extract
against tested bacteria.

These results support the notion that plant extracts may have a role as
pharmaceutical and preservatives.

Key words. Thymus wvulgaris, Juglans regia, seeds extracts, antibacteria
activity.

| ntroduction

One way to prevent antibiotic resistance of pathogenic speciesis by using
new compounds that are not based on existing synthetic agents.

Medicinal plants might represent an aternative treatment in non sever
cases of infectious disease. They can also be possible source for new potent
antibiotics to which pathogenic strains are not resistant %,
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In many parts of the world medicinal plants are used for antibacterial,
antifungal and antiviral. They contain numerous biologically active compounds,
many of which have been shown to have antibacterial properties.

Juglans regia (wanut, Black walnut) has along history of folk use in the
treatment of cancer 4. The seeds are an tilithic, diuretic and stimulant. .

Internally use in treatment of back pain, chronic cough, asthma and
frequent urination. Externally they are made into a paste and applied as poultice
to areas of dermatitis and eczema!®.

The green parts of Thymus wulgaris (thyme, Za’ater) is almost popular
herbal medicine used worldwide. Thyme photochemicals have been used as
antioxidant 1, antibacteria ™ ® antifungal [ and wound healing '®.

Gram positive and Gram-negative bacteria were selected as the test
microorganisms based on their clinical, pharmaceutical and bromatological
importance in cases of infections and contamination of food.The aim of the
present study was to evaluate the effect of methanol and hexane extracts of the
seed against various pathogenic bacteria.

Materialsand Methods
Thymus vulgaris and Juglansregia seeds.

The seeds were collected from herbal drugs shops.
Bacterial Strains:

All bacterial strains used in the study are clinical strains,and kindly
provided by institute of genetic engineering and biotechnology, university of
Baghdad at April — July 2008. They are Staphylococcus aureus, Streptococcus
pyogenes, Listeria monocytogenes, Bacillus subtilis, Pseudomonas aeruginosa,
Escherichia coli, proteus vulgaris, Salmonella typhi, Klebsiella pneumoniae and
Enterococcus sp.

Preparation of extracts:

For extraction of Thymus wvulgaris and Juglans regia, methanol and
hexane were used as solvents, thirty grams of the seed powders were extracted
with 300ml of methanol by using soxhlet apparatus for 10hr ). Then the
extracts were filtered by using whatman No.1 filter paper and the solvent was
evaporated using rotary distillation apparatus. In order to obtain a completely
dry extract, the resultant extracts were transferred to glass dishes and were left in
50°C oven for 24hrs. Then they were left at 4°C until assessments of their
antibacterial activities.

For extraction of seed of Thymus vulgaris and Juglans regia with hexane,
the same procedure was followed by using the same volume of hexane.
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Antibacterial activity:

The hexane extracts dissolved in dimethylsulfoxide (DMSO) while
methanol extracts were dissolved in distilled water in order to obtain the final
concentrations: 50, 25, 12.5, 6.25 and 3.1mg/ml.

The agar well diffusion method was used to determine antibacterial
activity of extracts [*?. The culture medium was inoculated with one of tested
bacteria suspended in nutrient broth.

Six millimeter diameter wells were punched in to the agar and filled with
0.1ml of each extract. Solvents were used as negative control while antibiotic of
streptomycin 10ug /disc (Oxoid) were used as positive control. The antibacterial
activity was evaluated by measuring the inhibition zone diameter observed.

Results

The results showed that the methanol and hexane extracts of Thymus
vulgaris and Juglans regia seeds had the antibacterial activity. The different
concentrations of hexane extracts of Thymus vulgaris seeds (table-1) produced
inhibition zones against tested bacteria; Listeria monocytogens was sensitive to
concentration ranging from 50-6.25mg/ml, it Produce the largest inhibition zone.
Bacillus subtilis, Streptococcus pyogenes showed sensitivity at concentrations of
50-12.5mg/ml. Staphylococcus aureus, Escherichia coli, Proteus vulgaris and
Klebsiella pneumoniae produce inhibition zone at concentration of 50-25mg/ml.

There was no inhibition zone for Enterococcus sp., Salmonella typhi and
Pseudomonas aer uginosa.

Bacillus subtilis and Listeria monocytogenes showed the highest
sengitivity to methanol extract of Thymus vulgaris (table-2), they produced
inhibition zones at concentrations ranging from 50-6.25mg/ml, followed by
Escherichia coli, Saphylococcus aureus, Proteus wulgaris, Klebsiela
pneumoniae and Streptococcus pyogenes,they were sensitive to concentrations
ranging from 50-125mg/ml. Pseudomonas aeruginosa sensitive at
concentration 50-25mg/ml. Salmonella typhi and Enterococcus sp were
insensitive to this extract.

Staphylococcus aureus, Proteus vulgaris, Listeria monocytogenes and
Streptococcus pyogenes showed the highest sensitivity to  methanol extract of
Juglans regia seed (table-3), they were sensitive to concentrations ranging from
50-3.1mg/ml while Bacillus subtilis and Klebsiella pneumoniae were sensitive
to concentration of 12.5mg/ml, Pseudomonas aeruginosa was sensitive at
concentration of 50- 25mg/ml. Escherichia coli, Salmonella typhi and
Enterococcus sp did not showed any inhibition zone to all concentrations of this
extract. Hexane extract of Juglans regia was less effective against tested
bacteria (table-4). Proteus wvulgaris showed the highest inhibition zone at
concentration raging from 50-12.5mg/ml. Saphylococcus aureus, Listeria
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monocytogenes and Streptococcus  pyogenes showed  sensitivity  at
concentrations 50-25 mg/ml. while Bacillus subtilis and Klebsiella pneumoniae
was sensitive to concentration of 50mg/ml. Pseudomonas aeruginosa,
Salmonella typhi,Escherichia coli and Enterococcus sp did not showed any
sengitivity to all concentrations were used. Solvents (negative controls) used for
preparation different concentrations showed no activity against any tested
bacteria. Streptomycin (Positive controls) at concentration of 10ug/disc showed
inhibition zone ranging from 20-24mm against all tested bacteria except
Enterococcus sp it was resistant.

Inhibition zone diameter (mm)

Tested bacteria concentrations (mg/ml)

50 25 125 | 625 | 31
Staphylococcus aureus 8 7 - - -
Listeria monocytogenes 17 16 14 13 -
Streptococcus pyogenes 14 13 7 - -
Bacillus subtilis 10 9 8 - -

Pseudomonas aeruginosa - - - - -

Escherichia coli 10 8 - - -

Proteus wulgaris 8 7 - - -

Salmonella typhi - - - - -

Klebsiella pneumoniae 8 7 - - -

Enterococcus sp. - - - - -

Table 1. Antibacterial activities of hexane extract of Thymusvulgaris seeds.
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Inhibition zone diameter (mm)

Tested bacteria concentrations (mg/ml)
50 25 125 6.25 | 31

Staphylococcus aureus 8 7 7 - -
Listeria monocytogenes 11 10 8 7 -
Streptococcus pyogenes 13 11 10 - -
Bacillus subtilis 15 13 11 8 -
Pseudomonas aeruginosa 15 13 - - -
Escherichia coli 12 10 8 - -
Proteus vulgaris 15 12 7 - -
Salmonella typhi - - - - -
Klebsiella pneumoniae 15 14 13 - -
Enterococcus sp. - - - - -

Table 2: Antibacterial activity of methanol extract of Thymusvulgaris seeds.

Inhibition zone diameter (mm)
concentrations (mg/ml

Tested bacteria 50 | 25 | 125 | 6.25 | 3.1
Staphylococcus aureus 18 17 16 14 8
Listeria monocytogenes 19 18 17 15 | 10
Streptococcus pyogenes 20 18 17 17 | 15
Bacillus subtilis 12 10 8 -
Pseudomonas aeruginosa 8 7 - - -

Escherichia coli - - - - _

Proteus wulgaris 23 21 20 18 | 15
Salmonella typhi - - - - -
Klebsiella pneumoniae 15 10 8 - -
Enterococcus sp. - - - - -

Table 3: Antibacterial activity of methanol extract of Juglansregia seeds.
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Inhibition zone diameter (mm)

Tested bacteria concentrations (mg/ml)
50| 25 | 125|625 | 31
Staphylococcus aureus 8 7 - - -
Listeria monocytogenes 8 7 - - -
Streptococcus pyogenes 7 7 - - -
Bacillus subtilis 7 - - - -

Pseudomonas aeruginosa - - - - -

Escherichia coli - - - - .

Proteus wulgaris 20 | 18 17 - -
Salmonella typhi - - - - -
Klebsiella pneumoniae 8 - - - -
Enterococcus sp. - - - - -

Table4: Antibacterial activity of hexane extract of Juglansregia seeds.

Discussion

The present study was designed to obtain preliminary information on the
antibacterial activity of Thymus vulgaris and Juglans regia seeds on pathogenic
bacteria. The agar well diffusion method was preferred to be used in this study.
The results showed aremarkable antibacteria activity of the methanol and
hexane extracts of both plants. The methanolic extracts had the best antibacteria
activity than hexane extracts, the relatively high potency of the methanolic
extracts may be attributed to the dissolving power of acohol over water. '

In literature it has been indicated that the anti bacterial activity is due to different
chemical agentsin the extract, including thymol, carvacrole, flavoniods, trepens,
glycosides and phenolic compounds 1% %3,

The antibacterial activity of thymus vulgaris due to Thymol and
carvacrol, while Juglans regia contain naphthaquinine juglone, flavonoids,
phenolic acids and glycosides . The results showed Gram-negative bacter
ia were shown to be more resistant than Gram positive bacteria. The resistance
of Gram negative bacteria towards antibacterial substances is related to lipopoly
saccharides in their outer membrane .

The activity is refered to the presence of glycosides which can get
hydrolyzed to release phenolics which are toxic to microbia pathogens 19, or
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may be due to impairment of variety of enzyme systems including those
involved in energy production and structural component synthesis 7.

Finally,the results of this study revealed that the seeds of Thymus vulgaris
and Juglans regia possess some antibacterial properties as antibiotics principles
,the diameters of inhibition zone of the antibacterial agentsi.e. Thymus vulgaris,
Juglans regia and streptomycin were different according to the kinds,
concentrations and purity, and this results obtained support the fact that more
needs to be done on the purification, identification and quantification of the
active of extracts components with the view of their use for invivo studies.
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