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Abstract:- The onset of the antibiotics period was
characterised by the clinical implementation of
penicillin, the inaugural antibiotic, unearthed in 1928 by
Alexander Fleming in the green mould Penicillium
notatum. Garlic and clove have long been used as
traditional treatments for different diseases, including
infections. Their antibacterial qualities have been
attributed to their sulfur-containing components, such as
allicin and ajoene in garlic, and eugenol and isoeugenol
in clove. In this study, we wanted to produce a novel
antibacterial cream leveraging the synergistic properties
of garlic and clove extracts. The cream was
manufactured utilizing a simple and scalable technique,
and its antimicrobial activity was assessed against a
panel of microbes present in our surrounding. The
results indicated that the cream had considerable
antibacterial action against all tested microorganisms,
with  minimum inhibitory concentrations (MICs)
comparable to conventional antibiotics. This study
establishes a groundbreaking, ecologically-oriented
method for safeguarding and healing the skin. The
tropical antimicrobial cream provides a secure and
efficient substitute for traditional antimicrobials that
may have harsh effects, while also including the
nourishing and rejuvenating qualities of tropical
botanicals. This groundbreaking research marks a
significant advancement in the realm of natural, holistic
skin health solutions. The tropical antimicrobial cream
stands as a potent alternative to conventional, potentially
harsh antimicrobials, offering a safe and effective way to
combat skin infections and irritations. Furthermore, its
incorporation of nourishing and restorative tropical
botanicals transcends mere protection, promoting
overall skin health and well-being. Beyond the individual
benefits, this innovation holds immense potential for
promoting sustainable practices within tropical
ecosystems by leveraging resources responsibly and
ethically. This paves the way for a future where nature's
wisdom empowers us to safeguard our skin with gentle
effectiveness, while simultaneously cherishing and
preserving the biodiversity that holds the key to our
well-being.
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l. INTRODUCTION

Antimicrobial resistance is a global health concern that
poses a severe danger to modern medicine. Over the past
few decades, the misuse and overuse of antibiotics have led
to the creation of drug-resistant bacteria, making it
increasingly difficult to treat common diseases. [12] This
expanding problem not only impacts individuals but also has
important economic and social ramifications. Exploring the
medicinal applications of nature has been a subject of
significant fascination and investigation in recent times. A
notable focus has been placed on the advancement of
antibacterial creams utilising natural components. Two
extracts that have demonstrated promising antibacterial
activities are allicin, derived from garlic, and eugenol,
obtained from cloves.

The culinary applications and distinct flavours of garlic
and cloves have been highly appreciated for a long time.
However, their potential as effective antibacterial agents is
currently being acknowledged. The bioactive chemicals
present in them have demonstrated potent antibacterial
action against a diverse array of microorganisms that cause
different diseases. The bioactive substances allicin in garlic
and eugenol in cloves have been extensively studied for
their potential as natural alternatives to manufactured
antibacterial drugs. Although both garlic and cloves have
antibacterial characteristics, their modes of action and
efficacy against various bacterial strains may differ. Hence,
it is crucial to analyse and differentiate the antibacterial
characteristics of allicin and eugenol, together with their
capacity to use nature's potential for developing a novel
antibacterial cream.

1. LITERATURE REVIEW

Overview of earlier research on antibacterial activities
of garlic and clove extract demonstrated excellent findings
in preventing the growth of numerous bacteria and fungi.
Studies have showed that both garlic and clove extract have
substantial antibacterial action against a wide range of
infections, including drug-resistant forms. The active
chemicals in these natural extracts, such as allicin in garlic
and eugenol in cloves, have shown powerful antibacterial
and antifungal activities, making them ideal candidates for
the creation of a novel therapeutic alternative. [10,13,14]
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Furthermore, the quantity and affordability of garlic and
cloves make them widely accessible in many regions of the
world, enabling a sustainable approach to battle diseases in
resource-limited areas.

Potential benefits and limitations of employing natural
components in antimicrobial creams is vital for
understanding their practical applications. While natural
compounds like allicin and eugenol have demonstrated
promise antibacterial qualities, it is necessary to analyze
their stability, compatibility with other substances, and
potential negative effects on human health. Additionally, the
efficiency of these natural substances may vary depending
on the type and severity of the infection. Hence, further
scientific study and clinical trials are necessary to discover
their appropriate dosages and compositions for generating
efficient antimicrobial creams.[6,7] Nevertheless, harnessing
the power of natural substances offers a viable path for the
creation of safe and cost-effective treatment alternatives in
the fight against infectious diseases.

11. SCIENTIFIC JUSTIFICATION

The antibacterial processes of these extracts are
complex and involve multiple factors.

A. Disruption of Cell Wall:

Allicin and eugenol cause disruption of bacterial cell
membranes, resulting in the release of important
intracellular components and subsequent cell death.[1,2]

B. Enzyme Inhibition:

These extracts disrupt essential enzymes responsible
for bacterial growth and metabolism, impeding their ability
to multiply.

C. Antioxidant Activity:

Extracts from garlic and cloves effectively eliminate
harmful free radicals produced by bacteria, thereby
safeguarding host cells against oxidative harm.[5]

In addition, the combination of these extracts might
result in synergistic effects, where their separate impacts are
enhanced through complementary or additive pathways.
This has the ability to expand the range of activities and
decrease the chances of resistance development.

V. PLAN FOR IN VITRO TESTING

A rigorous in vitro testing plan is needed to evaluate
the cream's efficacy and adjust its formulation:

A. Bacterial Strains:

A varied panel of Gram-positive and Gram-negative
bacteria, including antibiotic-resistant strains, will be chosen
to simulate real-world clinical settings.
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B. Minimum Inhibitory Concentration (MIC) Assays:

The MIC can be determined using either the broth
microdilution or agar dilution procedures. These methods
identify the lowest concentration of the extract that can
suppress the visible growth of bacteria.

C. Time-Kill Tests:

These tests will assess the rate at which the cream Kkills
bacteria over a period of time, providing significant insights
into its efficacy in swiftly eradicating harmful
microorganisms.

D. Synergy Testing:

Checkerboard and fractional inhibitory concentration
index (FIC) methods will be performed to analyse potential
synergism between garlic and clove extracts in the cream.

V. MATERIALS FOR EXTRACTING GARLIC
AND CLOVE'S ANTIBACTERIAL SECRETS

In the face of antibiotic resistance, we turn to nature's
wisdom, with garlic and clove emerging as potent friends.
To release their potent antibacterial bounty for your
revolutionary cream, using the correct extraction materials is
important. Here, we discuss the key equipment and supplies
needed for each technique:

A. Maceration:

> Extraction Vessel:

A glass flask or jar appropriate for holding your chosen
solvent (ethanol or isopropanol) and the chopped garlic.
Choose a size that enables space for the mixture to flow
freely.

» Filtering Materials:
Cheesecloth, filter paper will assist clarify the final
extract from plant debris.

» Storage Containers:
Airtight glass bottles are appropriate for storing the
extracted solution, preventing oxidation and contamination.

B. Hydro Distillation:

> Distillation Apparatus:

A customized setup containing a flask for retaining the
clove, a condenser to chill and collect the vaporized extracts,
and a receiving vessel for the condensed liquid.
Commercially available benchtop hydro distillers are
appropriate for small-scale operations.

» Heat Source:
A appropriate heating element to generate steam, such
as a Bunsen burner or hotplate.
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» Cooling Water:
A steady supply of cold water is needed to condense
the vapors in the condenser, ensuring efficient extraction.

C. Additional Considerations:

» Material Quality:
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» Safety Measures:

Wear gloves and eye protection while handling
solvents and hot equipment. Ensure sufficient ventilation in
your workspace to avoid inhaling fumes.

» Cleaning and Sterilization:
Thoroughly clean and sanitize all equipment before

Glassware and equipment constructed of corrosion- and after each extraction procedure to prevent
resistant materials like borosilicate glass to endure the contamination.
solvents and temperatures involved in the extraction process.
Table 1 Formulation of Cream Phase 1
Sr. no. Ingredient Formula 1 Formula 2 Formula 3 Formula 4
1 Paraffin wax 4 5 6 7
2 Paraffin oil 1 1 1 1
3 Cetyl alcohol 1.5 1.5 1 1.7
4 Allicin 2 2.2 2.4 2.6
Table 2 Formulation of Cream Phase 2
Sr. no. Ingredient Formula 1 Formula 2 Formula 3 Formula 4
1 Borax 8 7.5 7 7
2 Glycerine 4 4 4 4
3 Propyl praben 15 2 2.5 3
4 Eugenol 2 3 4 5
5 Water g.s upto 30gm g.s upto 30gm .S upto 30gm .S upto 30gm

All the elements of phase A and phase B were taken in
separate beakers. Phase 1 beaker were maintained on water
bath till the temperature reached 75°C. At 75°C, phase 1
was introduced to phase 2 and mixed retaining the beaker on
the water bath itself. Contents in the beaker were then
exposed to swirling with the aid of mechanical stirrer. The
pace of emulsification was modest in the beginning stage
and then rose gradually as emulsification of the cream
advanced.

VI RESULT

Research into garlic and clove extracts for antibacterial
lotions revealed encouraging results. Both extracts,
comprising allicin (garlic) and eugenol (clove), displayed
high antibacterial action against diverse pathogens in lab
testing. These natural alternatives might be safer and more
sustainable than standard antibiotics, with the potential for
even higher efficacy when combined. However, issues
persist. Allicin's volatility needs formulation solutions to
keep its efficacy within the cream. Additionally, research
and development are needed to generate stable, user-friendly
cream formulations that deliver these extracts efficiently.
Finally, clinical studies are necessary to transform this
promise into a human health benefit. Overall, while
difficulties persist, garlic and clove extracts provide a bright
future for novel antibacterial lotions.
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VIL. CONCLUSION

This research of garlic and clove extracts as
prospective constituents for antibacterial lotions underlines
the great potential of natural products in the battle against
bacterial illnesses. Garlic's allicin and clove's eugenol
indicate promise antibacterial action, giving a natural
alternative or potential complimentary approach to
conventional antibiotics. While problems exist regarding
stability, formulation, and clinical assessment, continuing
research shows hope for overcoming these hurdles.
Encapsulation technologies, new delivery methods, and
improved formulations can pave the way for effective and
user-friendly antibacterial creams derived from these natural
sources.

This path of invention offers enormous promise to
promote human health, allowing patients a larger selection
of safe and effective solutions in the battle against bacterial
illnesses. The future of antibacterial creams is promising,
with nature supplying vital resources for a healthy
tomorrow.

WWW.ijisrt.com 1003



https://doi.org/10.38124/ijisrt/IJISRT24OCT870
http://www.ijisrt.com/

Volume 9, Issue 10, October — 2024

ISSN No:-2456-2165

[1].

[2].

[3].

[4].

[5].

[6].

[7]1.

[8].

9.

[10].

[11].

[12].

NISRT240CT870

REFERENCES

Ankri S, Mirelman D. Antimicrobial properties of
allicin from garlic. Microbes Infect. 1999;1(2):125-
129. doi:10.1016/51286-4579(99)80003-3

Naganawa R, Iwata N, Ishikawa K, Fukuda H, Fujino
T, Suzuki A. Inhibition of microbial growth by ajoene,
a  sulfur-containing compound  derived from
garlic. Appl Environ Microbiol. 1996;62(11):4238-
4242. doi:10.1128/aem.62.11.4238-4242.1996
Hayashi, Mirian A et al. “Antimicrobial compounds
from natural sources.” Frontiers in microbiology vol. 4
195. 15 Jul. 2013, doi:10.3389/fmicbh.2013.00195
Pramod K, Ansari SH, Ali J. Eugenol: A Natural
Compound with Versatile Pharmacological Actions.
Natural ~ Product Communications.  2010;5(12).
doi:10.1177/1934578X1000501236

Bhatwalkar SB, Mondal R, Krishna SBN, Adam JK,
Govender P, Anupam R. Antibacterial Properties of
Organosulfur Compounds of Garlic (Allium sativum).

Front Microbiol. 2021 Jul 27;12:613077. doi:
10.3389/fmicb.2021.613077. PMID: 34394014;
PMCID: PMC8362743.

Song, Fuhang. “Antimicrobial Natural

Products.” Antibiotics (Basel, Switzerland) vol. 11,12
1765. 7 Dec. 2022, doi:10.3390/antibiotics11121765
Wang Y, Khan FA, Siddiqui M, et al. The genus
Schefflera: A review of traditional  uses,
phytochemistry and pharmacology. J Ethnopharmacol.
2021;279:113675. doi:10.1016/j.jep.2020.113675

Tsao SM, Yin MC. In-vitro antimicrobial activity of
four diallyl sulphides occurring naturally in garlic and
Chinese leek oils. J Med Microbiol. 2001;50(7):646-
649. doi:10.1099/0022-1317-50-7-646

Yang, Xin & Bai, Shuang & Wu, Jiamin & Fan,
Yunlong & Zou, Yuekun & Xia, Zhikuan & Ao,
Junhong & Chen, Tong & Zhang, Mingwang & Yang,
Rongya. (2023). Antifungal Activity and Potential
Action Mechanism of Allicin against Trichosporon
asahii. Microbiology spectrum. 11. e0090723.
10.1128/spectrum.00907-23.

Borlinghaus, Jan & Foerster, Jana & Kappler, Ulrike &
Antelmann, Haike & Noll, Ulrike & Gruhlke, Martin &
Slusarenko, Alan. (2021). Allicin, the Odor of Freshly
Crushed Garlic: A Review of Recent Progress in
Understanding Allicin’s Effects on Cells. Molecules.
26. 1505. 10.3390/molecules26061505.

Yadav MK, Chae SW, Im GJ, Chung JW, Song JJ.
Eugenol: a phyto-compound effective against
methicillin-resistant and methicillin-sensitive
Staphylococcus aureus clinical strain biofilms. PLoS
One. 2015 Mar  17;10(3):e0119564.  doi:
10.1371/journal.pone.0119564. PMID: 25781975;
PMCID: PMC4364371.

Chopra I, Hesse L, O'Neill AJ. Exploiting current
understanding of antibiotic action for discovery of new
drugs. J Appl Microbiol. 2002;92 Suppl:4S-15S.

[13].

[14].

[15].

[16].

[17].

[18].

[19].
[20].

[21].

WWW.ijisrt.com

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/IJISRT240CT870

Willner, Dominik & Haupt, Annika & Dietze, Pascal
& Leontiev, Roman & Slusarenko, Alan & Bandow,
Julia. (2019). Interspecies Comparison of the Bacterial
Response to Allicin Reveals Species-Specific Defense
Strategies. PROTEOMICS. 19. 1900064.
10.1002/pmic.201900064.

Pimpale, Amol. (2018). Formulation and Evaluation of
Antibacterial, Antifungal Cream of Garlic Oil.
International Journal of Trend in Scientific Research
and Development. Volume-3. 849-852.
10.31142/ijtsrd19046.

Bhinge SD, Bhutkar MA, Randive DS, et al.
Formulation  development and evaluation of
antimicrobial  polyherbal gel. Ann  Pharm  Fr.
2017;75(5):349-358.
d0i:10.1016/j.pharma.2017.04.006

NEJAD, Solmaz & Ozgiines, Hilal & BASARAN,
Nursen. (2017). Pharmacological and Toxicological
Properties of Eugenol. The Turkish Journal of
Pharmaceutical Sciences. 14. 201-206.
10.4274/tjps.62207.

Dhwani, S & Pushparaj, Poojitha & Pa, Parameswaran.
(2021). A REVIEW ON DIFFERENT EXTRACTION
AND QUANTIFICATION METHODS OF ALLICIN
FROM GARLIC. 10.37896/jxu15.6/020.

S. Bom, J. Jorge, H.M. Ribeiro, J. Marto, A step
forward on sustainability in the cosmetics industry: A
review, Journal of Cleaner Production

Extraction of Allicin (scienceteacherprogram.org)
Harnessing Nature's Bounty: Exploring the Uses and
Health Benefits of Garlic - Goodmealtime
Amazon.com: Herbal Roots Organic Whole Bulb
Garlic Pills - Potent Extra Strength | 600 mg - 60
Organic Vegan Capsules : Health & Household

1004


https://doi.org/10.38124/ijisrt/IJISRT24OCT870
http://www.ijisrt.com/
https://www.scienceteacherprogram.org/chemistry/lagnado01.html
https://goodmealtime.com/blog/harnessing-natures-bounty-exploring-the-uses-and-health-benefits-of-garlic/
https://goodmealtime.com/blog/harnessing-natures-bounty-exploring-the-uses-and-health-benefits-of-garlic/
https://www.amazon.com/Mortar-Pestle-Herbs-Organic-Supplement/dp/B07FSWJ5QR
https://www.amazon.com/Mortar-Pestle-Herbs-Organic-Supplement/dp/B07FSWJ5QR
https://www.amazon.com/Mortar-Pestle-Herbs-Organic-Supplement/dp/B07FSWJ5QR

