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Introduction:

The rise of antibiotic-resistant microorganisms 1s a sipnificant global health concern
Orver ttme, bactenia, fungi, and other pathogens have developed resistance to syathetic
antibiotics, making the search for natural antimicrobial agents crucial. This study focuses on two
natural sources with reported antimicrobal activity:

- Black Cumin (Nigella sativa): Widely used in traditional medicine, contains
thymoquinone_ alkalosds, and other bioactive compounds.

- Pomegranate Peel (Punica granatum): Rich i polyphenols, tannins, and flavonosds,
with known antibactenial and antifungal properties.

By comparing these two natural extracts against selected microorganisms_ this research
aims to identifyy which 1s more effective and explore 1ts potential application in healthcare,
pharmaceuticals, and food preservation.

Purpose of the project:

The purpose of a project comparing the antibactenal properties of black cumin and
pomegranate extract 1s to identify and evaluate the effectiveness of natural compounds as
alternatives to synthetic antibiotics, which are increasingly becoming less effective due to
widespread antimicrobial resistance. This comparative study would reveal whach plant source
offers superior antibacterial potential agamnst various pathogens, paving the way for the
development of new, naturally derived antimicrobial agents for healtheare and food safety
applications.

Selection of Problem and Background Information:

The excessive use of synthetic antibiotics has led to antimicrobial resistance (AMR), a
threat recognized by the WHO. Natural compounds with antimicrobial activity have become
essential in finding alternative treatments.

- Black cumin seeds: Traditionally used for respiratory, gastromntestinal, and infectious
diseases. Studies have shown that its essential oils can inhibit the growth of bactena like E. coli
and Staphylococcus aureus.

- Pomegranate peels: Often discarded as waste, but rich 1n bioactive compounds.
Research shows strong antimicrobal properties, potentially stronger than some conventional
antibiotics.

Despite their use, there 1s a lack of comparative studies evaluating their effectiveness
scientificallv. This project addresses this gap.



Hypothesis:

Both black cumin and pomegranate peel extracts wall exhibst antimicrobial activity.
Pomegranate peel extract 15 expected to show stronger antimicrobial effects due to its higher
content of polvphenols and tannins. The effectiveness will vary depending on the microorganism

test.

Abstract:

This comparative study investipated the antibactenal efficacy of black cumin (Nigelia
sativa) and pomegranate (Punica granatum) extracts against commeon pathogenic bactenia.
Driven by the increasing concemn over antibiotic resistance, the research aimed to evaluate these
natural compounds as potential alternative antimicrobial agents. Methanolic extracts of black
cumin seeds and pomegranate peels were prepared and tested in vitro against both Gram-positive
(Staphyvlecoccus aurenus) and Gram-negative (Escherichia coli) bacterial strains using the disc
diffusion method. Zones of inhibition were measured and compared to a standard antibiotic
control (e.g., Gentamycin) to assess the relative potency of each extract.

Results demonstrated that both black cumin and pomegranate extracts exhibited
significant antibactenial activity against the tested microorganisms, with varving degrees of
effectiveness depending on the bactenal strain. Pomegranate peel extract, 1n particular, showed a
more potent inhibitory effect than the seed extract. The findings indicate that the nich
phytochemical composition, including phenolic compounds and tanmins in pomegranate and
alkalods and steroads mn black cumun, 1s hikely responsible for this activity. This research
provides a scientific basis for the traditional use of these plants and highlights their potential for
developing new, natural antimicrobial agents for pharmaceutical and food preservation
applications

Objectives:

1. To evaluate and compare the antimicrobal activity of black cumun seed extract and
pomegranate peel extract against selected microorganisms.

2. To identify which extract 15 more effective against specific microorganisms.

3. To explore the potential applications of these natural extracts in healthcare, pharmaceuticals,
and food safety.



Materials required:
Plant Matenals & Fxtraction

Black Cumin Seeds: Dnied and ground for extraction.
Pomegranate Peels: Also dned and pround.
Solvents: Methanol ethanol or acetone for extraction

Antibiotic Standard: Positive control like gentamvcein.

Microbiological Supplies

Bacterial Cultures: Strains of Gram-positive (Staphviococecus awreus) and Gram-negative (E.
coli) bactenia

Nutrient Broth & Agar: Media for culturing bacteria and testing antibacterial activity.
Petr1 Dishes: For growing bactenia and performing diffusion tests.

Sterile Equipment: Swabs, loops, and cork borers for handling cultures and making wells.
Laboratory Equipment

Autoclave: For stenhizing media and equipment.

Incubator: To mamntain controlled temperatures for bacterial growth.

Lamunar Flow Hood: Provides a stenile workspace to prevent contamination.

Rotary Evaporator: Concentrates the extracted plant compounds.

Micropipettes: For accurate measurement of liquids.

Ruler or Zone Reader: To measure the zone of inhibition around the extracts. .



Vanables:

Independent Vanables:

1. Type of extract (Black Cumin ' Pomegranate Peel)

2. Concentration of extract (23%, 50%, 73%, 100%)

3. Type of microorganism (Gram-positive bacternia, Gram-negative bactena, yeast, etc.)
Dependent Varables:

1. Zone of inhibition (diameter in mm)

2. Microbial growth reduction (%0)

Controlled Variables:

1. Volume of extract added

2. Incubation iume and temperature

3. Type of growth medium

4. S1ze of wells 1n agar plates

Procedure:

Step 1: Preparation of Extracts

1. Wash the black cumin seeds and pomegranate peels thoroughly.
2. Dry under shade for 23 days.

3. Gnind dnied materials into fine powder using a mortar or grinder.
4. Prepare extracts using solvent extraction:

- Soak 10 g of powder in 100 mL of ethanol or distilled water for 24 hours.

- Filter the solution to remove solids. Collect filtrate as the test extract.



Black Cuwmin Seed Extract

Step 2: Preparaton of Microbial Cultures

1. Prepare nutrient agar and pour mnto sterile Petr1 dishes.

2. Allow agar to solidify.

3. Use stenile swabs to inoculate microorgamsms evenly on the agar surface.
Step 3: Antimicrobal Testing (Agar Well Diffusion)

1. Make wells of 6-8 mm diameter in agar plates.

2. Add 50 pL of extract into each well at different concentrations.

3. Incubate plates at 37°C for 24 hours.

4. Measure zones of inhibition using a ruler or Vernier caliper.

Step 4: Data Recording

- Record inhibition zones and growth reduction percentages m a loghook.
- Repeat expenments in triplicate for accuracy.

Risk Factors and Safety;

1. Use aseptic techmiques to prevent contamination

2. Handle ethanol with care: 1t 1s flammable.

3. Stenilize all glassware before and after use.

4. Wear protective equipment (gloves, lab coat, poggles).

3. Properly dispose of microbial cultures after the expennment.



Data Analvsis:

Companson: Compare the zones of inhibition and MIC values for the black cumin extract,
pomegranate extract, and the positive control antibiotic.

Interpretation: Evaluate which extract demonstrates superior antibactenal properties and under
what conditions

- Calculate the mean zone of inhibition for each extract against each microorganism.
- Plot bar graphs to compare effectrveness.
- Analyze which extract 15 more potent aganst Gram-positive, Gram-negative, and veast species.
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14. Additional [llustrative Pictures (Placeholders for Page Expansion)

Picture 4: Close-up of Black Cumin Seeds Powder



Picture 5: Close-up of Pomegranate Peel Powder
Picture 6: Apar plate after mcubation showing microbial mhibition zones

Picture 7: Lab setup for extraction process



