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Evaluation of the Antimicrobial Effects of Garlic Essential Oil and
Nanoemulsion on Bacteria Isolated from Food Products
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Abstract

Given the increasing need to preserve the quality and stability of perishable products, the use of
essential oils and their nanoemulsions has emerged as a novel strategy for enhancing microbial
stability in food systems. This study aimed to compare the antibacterial effects of garlic essential
oil and its nanoemulsion against foodborne pathogenic bacteria, and to evaluate the potential
application of garlic essential oil nanoemulsions in the food industry. Garlic essential oil was
extracted via steam distillation, and its chemical composition was identified using gas
chromatography. The nanoemulsion was formulated through a homogenization method.
Antibacterial activity was assessed using the microtiter plate method against five bacterial species:
Escherichia coli, Salmonella enterica, Pseudomonas aeruginosa, Staphylococcus aureus, and
Listeria monocytogenes. The main components of the essential oil were diallyl disulfide, dipropyl
trisulfide, dipropyl disulfide, and diallyl sulfide. The results revealed that the garlic essential oil
nanoemulsion exhibited significantly stronger antibacterial activity than the crude essential oil
across all tested concentrations. Salmonella enterica showed the highest sensitivity, with 99.89%
growth inhibition at 1.56 pg/ml. Both MIC and MBC values were notably lower for the
nanoformulation, and statistical analyses confirmed significant differences between concentrations
(p < 0.001). These findings highlight the high potential of garlic essential oil nanoemulsions as a
natural and effective preservative for application in the food industry.

Keywords: Garlic essential oil, nanoemulsion, antibacterial effects, food products.
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Abstract

Mycotoxins or fungal toxins are organic compounds that occur at the end of the growth phase of some species
of Fusarium fungi. spp. Aspergillus spp., Penicillium spp. They are produced in hot and humid conditions.
Out of about 400 types of mycotoxins, about 20 of them are considered a global threat to human and animal
health. Ochratoxins are mycotoxins that are mainly produced by several species of Aspergillus fungi including
flavus, Parasiticus, Nomius, Eryzeus and Penicillium paberculum and Ochratoxin by Aspergillus ochraceus.
In the present research, the penetration rate of Ochratoxin toxins into cereals available in the stores of Isfahan
city was investigated. 40 samples were randomly selected. After homogenization, they were placed in 3 stages
of extraction, purification and determination of the amount of toxins (determination of the amount was done
by comparing the area under the curve of individual samples and standards, including the dilution factor).
According to the presence of aflatoxins-producing fungi and the controlling factors of these fungi in the
production site, a positive correlation was seen between the decrease in the population of aflatoxins-
producing fungi and the controlling factors with the decrease in the amount of aflatoxins. The potential of
control agents can be used to prevent contamination of grains with aflatoxins.

Keywords: Ochratoxin, HPLC, Aspergillus, cereals.
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Seasonal variation in microbial quality of raw milk produced in
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ABSTRACT

Currently, the freshness of milk is more evaluated when milk is delivered to dairy plants, but
the microbial quality of milk is not considered a criterion for milk delivery. This study aimed
to investigate the microbial quality of raw milk produced in Chaharmahal and Bakhtiari
province in different seasons and compare the quality of raw milk produced in industrial and
non-industrial livestock farms.

In total, 240 raw milk samples were taken and transferred to the laboratory. Microbial tests
were done on the samples, including the total mesophilic, thermoduric, psychrotroph, coliform,
yeast and mold count, and pH measurement. The results showed that although the average pH
of industrial and traditional milk samples was at the standard level in all seasons, the pH value
of conventional milk in summer and autumn had statistically significant differences with
industrial milk. Also, the results showed that the number of microorganisms in traditional milk
in all microbial groups was higher than in industrial milk. The mesophilic, psychrotroph,
thermoduric, coliform, mold and yeast count in non-industrial milk had significant differences
in four seasons, but there was no significant difference for thermoduric bacteria. For industrial
milk, except for mold and yeast, there was a significant difference in the number of other
bacteria in the four seasons.

In conclusion, although the raw milk produced in the industrial system had better microbial
quality than milk from traditional livestock farms, most of the raw milk produced, both
industrial and traditional, did not have a suitable quality in all seasons.

Keywords: Raw milk, Microbial quality, Season, Industrial farm, Non-Industrial farm
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Evaluation of the Antifungal Effects of Vaccinium arctostaphylos (Blackberry) Fruit
Hydroalcoholic Extract on Candida albicans and Candida glabrata under Laboratory Conditions

Ahmad Holakou?!, Maryam Kazemi!, Maryam Rafieirad®”, Motahareh Eskandari?
1- Department of Biology, 1zeh Branch, Islamic Azad University, Izeh, Iran
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Abstract

Candidiasis encompasses a spectrum of diseases, ranging from superficial and mucosal infections to
severe and life-threatening systemic infections. Candida glabrata is the fourth most common cause of
candidiasis after Candida albicans. The overuse of synthetic antifungal drugs has led to the emergence
of resistant strains. On the other hand, medicinal plants, rich in antioxidants and secondary metabolites,
are considered safe and cost-effective alternatives to chemical drugs.

This study aimed to investigate the antifungal effects of Vaccinium arctostaphylos (blackberry) fruit
extract on Candida albicans and Candida glabrata.

The blackberry fruits were dried, dissolved in 85% methanol, and filtered to obtain the extract. The
antifungal activity of the extract was evaluated using the microdilution method at concentrations
ranging from 2 to 500 pg/mL against standard strains of Candida albicans and Candida glabrata in
microplate wells.

The results demonstrated that the extract inhibited the growth of both Candida species. The minimum
inhibitory concentration (MIC) of the extract for Candida albicans and Candida glabrata was 32 and
16 pg/mL, respectively. Additionally, the minimum fungicidal concentration (MFC) for Candida
albicans and Candida glabrata was 125 and 64 pg/mL, respectively.

Given the significant inhibitory effects of Vaccinium arctostaphylos extract on both Candida
albicans and Candida glabrata, this extract can be introduced as an effective antifungal agent under
laboratory conditions. Further clinical studies are recommended to evaluate its antifungal potential.
Kay Word: Candidiasis, Candida albicans, Candida glabrata, Blackberry extract
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Investigating the microbial contamination of poultry carcasses during processing in
Najafabad industrial slaughterhouse
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Abstract:

Meat is one of the most important human needs and the main source of protein. Salmonellosis
is one of the most common causes of food poisoning that consumption of contaminated meat is
the most important way of transmitting this disease between humans and animals.
Slaughterhouses as one of the critical stage in the meat supply chain, play a key role in
controlling and or spread of the disease.Since poultry carcasses are an important sources of
contamination of this disease, determining the frequency and the level of bacterial
contamination is a criterion for sanitation hygiene assessment of the slaughterhouses to prevent
possible health risks for consumers.This study aimed to to evaluate sanitary-hygienic status of
the Najafabad poultry slaughterhouse in 2024.For this purpose, random sampling was
performed from the water used in the equipment and the surface of the carcass skin in the chest
area.In addition, 170 samples were examined in 5 times during different stages of slaughter
using conventional culture method to identify Salmonella.The results showed that 20 out of 170
samples (11.8%) tested positive for Salmonella. The highest contamination (45%) was observed
in the chiller.The findings of this study indicated that the chillers, emptying the inside of the
carcass, and stuffing the carcass are critical points in the slaughterhouse.Generally, it can be
concluded that, since the presence of Salmonella in poultry carcasses, proper washing of the
carcass, and adherence to hygiene principles at all stages of the slaughter process are essential
to ensure access to public health and hygiene.

Keywords:Salmonella, Poultry carcass, Slaughterhouse, Esfahan provinc
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