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Abstract: Some physical properties, qualitative chemical composition, and the
effect of the oil extract of basil (Ocimum basilicum) from the Labiatae family were
investigated. The effect of this oil on inhibiting certain microorganisms isolated
from meat was studied using the agar well diffusion method. The total number of
microorganisms in minced meat treated with this oil for different periods (1, 72, and
192 hours) was calculated. The results showed that the oil had a clear effect in
inhibiting the growth of microorganisms, especially Staphylococcus aureus. A
decrease in bacterial numbers was observed in all oil-added treatments compared to

the control. Furthermore, all treatments for all storage periods are tested.
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1. Introduction

Humans have used natural medicine for thousands of years, considering it a
divine blessing bestowed upon us by God in the therapeutic arsenal. Humans
have long associated wild plants with various ailments and used them for
treatment (1). These medicinal plants contain many active compounds,
including antioxidants and microorganism inhibitors (2). Many of these
medicinal plants and their volatile oils have been used to preserve and extend
the shelf life of various foodstuffs and as flavorings in different food
industries. (3) Gatlic extract was used to inhibit Bacillus cereus, and (4)

Received: date: -15-07-2026 extracts of tilia, sage, and black tea were used to inhibit some foodborne
. microorganisms. (4) studied the effect of cinnamon oil extract in inhibiting
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have the ability to inhibit a numbers of bacteria and other yeasts found in
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Curr. Ver.: date 02-09-2026 microorganisms that cause meat spoilage (5).

Varieties for oil production and use in the food and medicinal industries ().
It has been proven (7) that mint oil contains active antioxidant compounds
with a significant effect in treating many diseases. It has been confirmed (8)
that the oil extract from mint leaves has the ability to inhibit Salmonella and
Staphylococcus bacteria. Others have demonstrated the variation in the
percentage and effectiveness of the extracted oil against microorganisms
depending on the plant species and harvest season; the oil extracted in
summer was superior to that extracted in winter (9). As for (10), they found
that mint oil has moderate antioxidant activity. It has been identified (11) that
21 active compounds in mint oil have an effect on
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inhibiting E. coli bactetia. \ It has been indicated (14) and (13) that Basil extract possesses antioxidant activity as well
as antiphrastic activity. Research (15) determined the Minimum Inhibition Concentration (MIC) of some food spoilage
microorganisms. Research (16) demonstrated that the inhibitory effect of alcohol-extracted basil oil was greater than
that of waterextracted basil oil. In studying the effects of extracts from different plants in this family, research (17)
showed that Mentha piperita was superior in inhibiting E. coli bacteria compared to Mentha longifolia and Mentha
aquatic. The oil was also found to have an effect in inhibiting hydroxide radicals. Since meat, especially minced meat,
is a suitable medium for the growth of many microorganisms, leading to spoilage and significant economic losses,
many food processing plants have resorted to adding chemical compounds to enhance food preservation.

. Materials and its Methods
. Extraction of Vegetable Oils

After drying the plant leaves using a thermal oven and grinding them, the volatile oils were extracted by hydro
distillation, as described in reference (18), using a Clevenger apparatus. 50 grams of oil were collected per sample for
2.5 hours. The oil (top layer) was separated and transferred to special bottles with tight-fitting lids. The samples were
then stored pending study of their effect on microorganisms.

The Physical and characteristics Properties of Oils
A 1 ml volume of oil was taken into a volumetric pipette at 25°C, and the average of three readings was calculated.
The refractive index of the volatile oils was estimated using a refrigerant meter at 25°C.
The optical rotation of the volatile oils was estimated using a colorimeter at 25°C, based on the method described
in reference (19).

Qualitative Chemical Analysis

It was performed to identify some of the active chemical compounds in plant leaves, according to the method
described in references.

Effects of volatile

It extracts on inhibiting the activity of microorganisms was studied using The effect of 0.1 ml of oil was observed
on identified isolates of food spoilage bacteria obtained from the Nutrition Research Institute: Pseudomonas spp.,
Bacillus subtilis, Escherichia coli, Staphylococcus aureus, and two yeast genera: Saccharomyces and Torulopsis.
Nutrient agar (plant count agar) inoculated with 0.2 ml of a microbial suspension containing 1.0 X 10° cells /ml was
poutred into individual plastic dishes. Wells were made in the agar at equal intervals with one remaining as a control
containing only the suspension. Three replicates were performed for each isolate.

Preparation of Meat Samples and Study Treatments

360 grams of locally sourced minced veal from butcher shops in Baghdad were randomly selected and divided
into 36 samples, each weighing 10 grams. Three samples were used for the volatile oils treatment, and one sample
served as the control treatment. Each sample was replicated. The total bacterial count was measured 1,72,192 hours
after the treatment using plate counting and a 1.0 X 10° dilution (20).

Statistical Analysis
The SPSS 12 software was used for statistical analysis using a one-way ANOVA method to study the effect of
the different treatments.

. Results and Discussion

Table (1) shows the physical results, demonstrating the superior extraction rate of peppermint oil. The specific
gravity ranged from 0.903 for peppermint oil, which is consistent with the findings of researchers (7) (14).

The results, as shown in Table (2) through qualitative chemical analysis, indicate that the plant leaves contain
glycosides, coumarins and others with low effects, flavonoids. This result is consistent with the findings of some
researchers (21, 23, 22). These compounds have a significant effect in inhibiting microorganisms.

Table (3) shows that the oil extracts have a clear effect in inhibiting some bacteria and yeasts that cause food
spoilage (14). The oil was found to have a significant effect in inhibiting the growth of Staphylococcus aureus bactetia,
with an inhibition diameter of 16 mm. Peppermint oil was used. The effect of the oil on the other bacteria and yeasts
studied varied, particularly on Escherichia coli and on Pseudomonas spp. These results are consistent with the findings
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of (15), (17), and (21), which indicated that the oils of these plants contain compounds effective against bacteria,
especially Staphylococcus aureus, such as Corvine C1I0H140O (22).

Table (4) shows a decrease in bacterial count after approximately one hour in treatments to which peppermint
oil was added (23). The difference was clear between the treatments, with the count after 72 hours being (810 X 6.33)
for the control treatment and (7.66 X 510) for the control treatment (24). At P<0.01 level all treatments to which
vegetable oils were added and the control treatment for all three storage periods (25). It was observed that the
reduction in bacterial counts was due to the presence of peppermint oil, which is consistent with (24) and (20).

Table 1. Physical Properties of Peppermint Oil

Percentage Refractive Light Specific Type of Oil
of Oil Index Rotation Gravity
Extracted
1.6% 1.46 -26 0.903 Peppermint
oil

Figure 1. Physical Properties of Peppermint Oil

Table 2. Analysis of active compounds and Qualitative chemical of aromatic
plants.

TYPEOFOIL | O

SPECIFIC GRAVITY .903

REFRACTIVE INDEX 6

PERCENTAGE OF OIL HXTRACTED 1.60%

-3000.00% -2500.00% -2000.00% -1500.00% -1000.00% -500.00% 0.00% 500.00%

Active Test type Peppermint
compounds
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Glycosides Fehling reagent ++
Benedict reagent ++

Alkaloids Mayer reagent ++
Wagner reagent ++

Coumarins Sodium hydroxide with UV. ++
Phenols Ferric chloride 1% ++
Flavones Potassium hydroxide in ethanol ++
Tannins Lead acetate 1% ++
Resins Ethanol + Hydrochloric acid ++
Saponins Mercury chloride ++

Table 3. Average diameters of inhibition of the growth of some species of bacteria
and yeasts (mm) using a concentration of 10 1/mlp of peppermint oil extracts.

Microorganisms Peppermint oil.
Staphylococcus aureus 16
Escherichia coli 8
Pseudomonas spp. 12
Bacillus subtilize 8
Saccharomyces cerevisiae 10
Torulopsis spherical 8
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Figure 2. Average diameters of inhibition of the growth of some species of
bacteria and yeasts (mm) using a concentration of 10 1/mlp of peppermint oil
extracts.

Table 4. Effect of essential peppermint oil from the genus Labiatae in reducing the
total bacterial count during different storage periods.

192 hour 72 hour 1 hour essential oils

3.33x1010 6.33%x 108 510 X 6.33 Control treatment
4.0x107 8.66x105 4.33x 104 50/gm1 M Peppermint oil
6.3%108 4.48%x108 4.5%x105 LSD

Figure 3. Effect of essential peppermint oil from the genus Labiatae in reducing
the total bacterial count during different storage periods.

4. Conclusion

Its essential oils have been studied and used throughout history,
particularly for their protective properties. For many years, and continuing
to this day, they have been used in food products, perfumes, and oral and
dental care products. Studies have shown that basil possesses remarkable
antimicrobial and antibacterial properties. It has been shown that basil
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essential oils and their main components have experimentally demonstrated
exceptional antimicrobial activity across a wide range of species against most
Gram-negative and Gram-positive bacteria, yeasts, and related species
arising from their development. This research paper primarily examines basil
essential oils in terms of their chemical composition and their effect on the
structure of microorganisms. Laboratory experiments have confirmed their
antimicrobial activity and their potential for future use in preserving various
foods and food products. They can be used as a slow-release antimicrobial
agent in effective packaging.
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