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Abstract: The concern about antimicrobial resistance and limitations of certain synthetic antimicrobial agents has
increased the interest in the development of formulations containing safe and naturally derived antimicrobial ingredients.
Medicinal plants are a rich source of bioactive compounds with potential antibacterial, antifungal, antioxidant and anti-
inflammatory activities. Tulsi (Ocimum tenuiflorum L.) is a well known medicinal plant traditionally used in Ayurveda
and contains several biologically active phytoconstituents, including eugenol, rosmarinic acid, ursolic acid, flavonoids
and phenolic compounds. These constituents have been associated with antimicrobial and other pharmacological
activities. Shatadhout Ghrita is a traditional Ayurvedic preparation obtained by repeated washing and processing of ghee
with water and is traditionally used for external applications due to its smooth, soothing and moisturizing characteristics.
The combination of Tulsi with Shatadhout Ghrita can provide a promising approach for developing a natural topical
antimicrobial formulation. The proposed antimicrobial activity may involve disruption of microbial cell membranes,
alteration of membrane permeability, leakage of intracellular components and interference with essential cellular
processes. This review discusses the traditional background, phytochemical profile, antimicrobial potential, proposed
mechanism of action, pharmaceutical significance and evaluation of Tulsi Shatadhout Ghrita. The review highlights the
need for standardization, stability studies, microbiological evaluation and safety assessment. Further experimental and
clinical studies are required to establish the efficacy and safety of the combined formulation.
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INTRODUCTION

Antimicrobial agents play an important role in the prevention and management of infections caused by microorganisms
such as bacteria and fungi. However, the increasing antimicrobial resistance, adverse effects associated with certain
synthetic agents and the growing demand for safer and naturally derived products have increased the interest in herbal
antimicrobial formulations. Medicinal plants contain various bioactive phytoconstituents that may exhibit antimicrobial,
antioxidant and anti-inflammatory activities. These make them valuable candidates for the development of natural
therapeutic formulations.

Tulsi (Ocimum tenuiflorum L.), also known as Holy Basil, is an important medicinal plant widely used in Ayurveda. It
contains several biologically active constituents including eugenol, ursolic acid, rosmarinic acid, flavonoids and volatile
oils. These constituents have been associated with various pharmacological activities, particularly antimicrobial and
antioxidant effects. Previous research has shown the inhibitory potential of Tulsi extracts against different
microorganisms, supporting its investigation as a natural antimicrobial ingredient.
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Shatadhout Ghrita is a traditional Ayurvedic preparation obtained by repeatedly washing and triturating ghee with water,
traditionally for 100 times. The process produces a smooth, soft and easily spreadable preparation traditionally used for
external application. It possesses moisturizing and soothing properties and can act as a suitable topical base for
incorporating herbal ingredients.

The combination of Tulsi and Shatadhout Ghrita can provide an interesting approach for developing a natural topical
antimicrobial formulation. Tulsi can provide the antimicrobial activity, while Shatadhout Ghrita can provide a suitable
topical vehicle with moisturizing and skin-supportive properties. Thus, Tulsi Shatadhout Ghrita has the potential for
investigation as a natural antimicrobial formulation.

However, the efficacy of such a formulation cannot be established solely on the basis of traditional use. Scientific
evaluation of its phytochemical properties, physicochemical characteristics, antimicrobial activity, stability and safety
is required. Hence, reviewing the available literature on Tulsi, Shatadhout Ghrita and their potential combination can
provide a scientific foundation for the development and future evaluation of Tulsi Shatadhout Ghrita as a natural
antimicrobial formulation.

2. TULSI (OCIMUM TENUIFLORUM)

Tulsi belongs to the family Lamiaceae and is commonly known as Holy Basil. It is an aromatic medicinal herb widely
distributed and cultivated in India.

2.1 Botanical classification

Classification Description
Kingdom Plantae
Family Lamiaceae

Genus Ocimum

Species Ocimum tenuiflorum
Synonym Ocimum sanctum
Common name Tulsi / holy basil

Tulsi is traditionally valued in Ayurveda due to its broad therapeutic applications. Different varieties and plant parts
may differ in their phytochemical composition and biological activities.

3. PHYTOCHEMICAL CONSTITUENTS OF TULSI

Tulsi contains several classes of biologically active compounds. The chemical composition may vary depending on the
variety, geographical location, cultivation conditions and extraction method.
Important reported constituents include:

e FEugenol

0 LHp
H;J;C; P

HO
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® Rosmarinic acid

®  Ursolic acid

Flavonoids

Phenolic compounds Triterpenoids

Essential oils Terpenoids

These phytoconstituents are associated with various biological activities. Eugenol and other phenolic and volatile
compounds are particularly relevant to the investigation of antimicrobial activity.

4.SHATADHOUT GHRITA

Shatadhout Ghrita is a traditional Ayurvedic preparation derived from ghee. The term indicates repeated washing or
processing with water, traditionally done 100 times.

Repeated processing results in changes in the physical characteristics of the original ghee producing a soft, smooth and
easily spreadable preparation.

Traditional significance
Shatadhout Ghrita has traditionally been used for external applications and is associated with:

*  Soothing action
*  Cooling effect
*  Moisturizing properties
*  Skin-softening properties
*  Support for dry or irritated skin
From a pharmaceutical perspective, it can be investigated as a topical vehicle for herbal active ingredients.

5. Concept Of Tulsi Shatadhout Ghrita

Tulsi Shatadhout Ghrita represents a formulation concept in which the potential antimicrobial properties of Tulsi are
combined with the topical characteristics of Shatadhout Ghrita. The fundamental idea is to utilise Tulsi as the principal
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herbal source of bioactive compounds and Shatadhout Ghrita as a suitable traditional topical base. Such a combination
can provide a formulation that possesses potential antimicrobial activity, along with desirable physical properties for
topical application. The formulation can be considered an example of integrating traditional Ayurvedic pharmaceutical
concepts with modern herbal formulation research. The effectiveness of the combination depends on several factors,
including the form of Tulsi used, extraction method, concentration, phytochemical composition, compatibility with the
base and stability of the final product. The interaction between the herbal constituents and lipid-based vehicle can
influence the release and availability of active compounds. Thus, formulation optimisation is an important aspect of
research. It is also necessary to compare the final formulation with suitable controls to determine whether the
combination provides any additional benefit. The concept should be considered a promising research hypothesis and not
an established therapeutic product. Scientific validation through physicochemical, phytochemical, microbiological,
stability and safety studies is essential before making therapeutic claims regarding Tulsi Shatadhout Ghrita.
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6. MECHANISM OF ANTIMICROBIAL ACTION

The antimicrobial mechanism proposed for Tulsi Shatadhout Ghrita is primarily associated with the bioactive
phytoconstituents of Tulsi. Phenolic compounds, volatile constituents and other phytochemicals can interact with the
microbial cell membrane and alter its structural integrity. This interaction can increase membrane permeability, leading
to leakage of essential intracellular substances such as ions, proteins and nucleic acid-related components. Loss of
membrane integrity can interfere with normal cellular functions, ultimately reducing microbial viability. Some Tulsi
constituents may also interact with microbial enzymes and interfere with metabolic pathways required for energy
production, cellular synthesis and reproduction. Antioxidant compounds can provide additional biological effects,
although antioxidant activity should not be directly equated with antimicrobial activity. Thus, the antimicrobial effect is
likely to involve multiple cellular targets rather than a singular mechanism. Shatadhout Ghrita primarily functions as the
topical vehicle and may influence the physical distribution, contact time and release characteristics of incorporated Tulsi
constituents. The exact mechanism of the final formulation may differ from that of Tulsi extract alone due to formulation
factors influencing the availability of active compounds. Thus, the proposed mechanism should be regarded as a
theoretical framework based on available knowledge of Tulsi constituents. Experimental studies are required to confirm
specific antimicrobial mechanisms operating in Tulsi Shatadhout Ghrita.
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7.ROLE OF SHATADHOUT GHRITA AS A TOPICAL VEHICLE

The vehicle is an important component of any topical pharmaceutical formulation as it influences the physical
characteristics, application, stability and release of active ingredients. Shatadhout Ghrita can serve as a suitable
traditional vehicle as repeated processing leads to a smooth and spreadable preparation. A topical vehicle should allow
the active component to be distributed uniformly on the skin and maintain acceptable consistency during storage.
Shatadhout Ghrita can also provide moisturizing characteristics due to its lipid content. Maintenance of skin hydration
is relevant to topical formulations as excessive dryness can compromise the skin barrier. When Tulsi extract is
incorporated into the vehicle, interactions between the herbal constituents and lipid-based matrix can influence their
release and availability. Thus, formulation development should consider the compatibility of the extract with the base.
Parameters such as homogeneity, spreadability, viscosity, stability and microbial quality can provide useful information
regarding formulation performance. The vehicle should also be evaluated for skin compatibility. It is important to
distinguish the supportive role of the vehicle from the antimicrobial action of Tulsi. Unless experimentally demonstrated,
Shatadhout Ghrita should not itself be considered the main antimicrobial agent. Its role is to provide an appropriate
topical environment for the herbal active component, while providing desirable physical and moisturizing properties.
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8. STANDARDIZATION AND QUALITY CONTROL

Standardization is one of the most important aspects of herbal pharmaceutical formulation as the chemical composition
of medicinal plants can vary significantly. Variations can occur due to species, variety, geographical origin, soil
conditions, climate, harvesting period, drying method and storage conditions. For Tulsi Shatadhout Ghrita,
standardization should begin with proper authentication of plant material. Appropriate extraction and processing
conditions should be established to obtain reproducible phytochemical characteristics. Identification or estimation of
suitable marker compounds can assist in monitoring batch-to-batch consistency. The finished formulation should also
undergo physical and physicochemical evaluation. Parameters such as appearance, colour, odour, texture, homogeneity,
spreadability, viscosity and pH, where applicable, can be monitored. Microbiological quality is particularly important for
topical herbal preparations as contamination can compromise product safety and quality. Stability studies should evaluate
whether the formulation maintains its acceptable characteristics during storage. Antimicrobial activity should also be
monitored where applicable. Proper standardization improves reproducibility and supports the scientific evaluation of the
formulation. It also provides a foundation for future development, regulatory assessment and potential scale-up. Thus,
standardization is essential for transforming a traditional formulation concept into a scientifically characterised
pharmaceutical preparation.
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9. EVALUATION OF ANTIMICROBIAL ACTIVITY

Evaluation of antimicrobial activity is necessary to determine whether Tulsi Shatadhout Ghrita demonstrates measurable
inhibitory effects against selected microorganisms. Laboratory antimicrobial testing should be designed using
appropriate experimental controls and validated procedures. Depending on the objective, diffusion-based methods can
be used to determine the zone of microbial growth inhibition and dilution-based methods can determine minimum
inhibitory concentration. The choice of test microorganisms should be based on the intended research question and
should include appropriate reference strains, where possible. The formulation should ideally be compared with Tulsi
extract alone, the Shatadhout Ghrita base and a suitable reference antimicrobial preparation. Such comparisons can help
determine the contribution of each component and whether the formulation alters the activity of the herbal extract.
Factors such as extract concentration, formulation viscosity, diffusion characteristics and incubation conditions can
influence results, particularly in diffusion-based assays. Thus, interpretation should take into account the limitations of
the selected method. Repeated experiments and appropriate statistical analysis can improve reliability. Antimicrobial
activity observed in vitro does not automatically establish clinical effectiveness. Further safety and efficacy studies
would be required before therapeutic conclusions can be made. Nevertheless, systematic antimicrobial evaluation is an
essential step in establishing the potential of Tulsi Shatadhout Ghrita.
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10. STABILITY AND STORAGE

Stability is an important quality attribute of herbal formulations as phytoconstituents may undergo chemical or physical
changes during storage. Environmental factors such as temperature, humidity, light and oxygen can influence the
stability of plant-derived compounds. Physical changes such as alteration in colour, odour, consistency, phase separation
or changes in homogeneity may indicate instability. Chemical changes may result in degradation of important marker
compounds, which could potentially influence biological activity. Microbial contamination is another important
consideration for topical formulations. Stability studies of Tulsi Shatadhout Ghrita should thus monitor suitable physical,
chemical and microbiological parameters over an appropriate period. Packaging also plays an important role in
protecting the formulation from environmental exposure. A suitable container should minimize exposure to moisture,
light and contamination and should be compatible with the formulation. The storage conditions should be selected based
on the characteristics of the ingredients and the intended dosage form. Monitoring antimicrobial activity during stability
studies may also provide information about whether biological performance is maintained. A stable formulation should
retain acceptable physical characteristics and microbiological quality throughout its intended storage period.
Establishing stability is essential for determining appropriate storage recommendations and supporting the future
development of the formulation.
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11. SAFETY CONSIDERATIONS

Safety evaluation is essential before any herbal formulation can be considered suitable for therapeutic application.
Although Tulsi has a long history of traditional use, the safety profile of a particular extract or finished formulation may
depend on its concentration, extraction method, impurities and other formulation components. Topical preparations may
potentially cause irritation or sensitisation in susceptible individuals. Thus, appropriate safety studies should be
considered during formulation development. The quality of raw materials is also important as contamination with
microorganisms, pesticides, heavy metals or other undesirable substances may affect product safety. Proper
manufacturing and storage practices can help minimize these risks. The final formulation should be evaluated for
microbial quality and appropriate physicochemical characteristics. Where scientifically and ethically appropriate, skin
compatibility and irritation studies may be performed using validated methods. It is important to distinguish traditional
use from scientifically established safety. A long history of use provides useful background information but does not
replace modern quality and safety evaluation. Thus, systematic safety assessment should form an integral part of
formulation development for Tulsi Shatadhout Ghrita. Establishing safety alongside antimicrobial efficacy will provide
a more complete understanding of the formulation's pharmaceutical potential.
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12. ADVANTAGES AND LIMITATIONS

Tulsi Shatadhout Ghrita has several potential advantages as a research concept. It combines a traditionally important
medicinal plant with a traditional topical Ayurvedic preparation, providing an opportunity to investigate natural
antimicrobial activity in a semisolid formulation. Tulsi contributes a variety of phytoconstituents with reported
antimicrobial and antioxidant potential, while Shatadhout Ghrita may provide a smooth, moisturizing and spreadable
base. The formulation may thus be investigated as a multifunctional topical preparation. However, several limitations
should also be considered. Herbal materials may show significant variation in chemical composition, making
standardization challenging. The antimicrobial activity of a crude extract may not be retained at the same level upon
incorporation into a formulation. The physical properties of the vehicle may also influence the diffusion and availability
of active constituents. Furthermore, evidence obtained from laboratory antimicrobial testing cannot automatically be
translated into clinical effectiveness. Safety, stability and compatibility must also be established. Thus, claims regarding
therapeutic effectiveness should be made cautiously. These limitations do not diminish the value of the research but
highlight the necessity of systematic experimental investigation and rigorous formulation development.

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 527


https://iarjset.com/
https://iarjset.com/

IARJSET ISSN (0) 2393-8021, ISSN (P) 2394-1588

(@ International Advanced Research Journal in Science, Engineering and Technology
Impact Factor 8.311 :: Peer-reviewed & Refereed journal :: Vol. 13, Issue 10, October 2026
DOI: 10.17148/IARJSET.2026.131067
13. FUTURE PERSPECTIVES

The future development of Tulsi Shatadhout Ghrita can focus on improving formulation standardization, reproducibility
and scientific validation. Further research may investigate different Tulsi extraction techniques and concentrations to
determine suitable formulation conditions. Analytical methods can be used to identify and quantify marker compounds
and monitor changes during storage. Comparative antimicrobial studies can evaluate the activity of Tulsi extract,
Shatadhout Ghrita base and the combined formulation. Advanced studies may also investigate interactions between
Tulsi phytoconstituents and the formulation matrix. Stability studies can help determine appropriate storage conditions
and shelf-life characteristics. Safety investigations should assess skin compatibility and other relevant parameters. Once
adequate laboratory evidence is obtained, appropriately designed ex-vivo and clinical studies may be considered to
determine practical therapeutic potential. Modern pharmaceutical technologies may also be explored to improve the
delivery and stability of plant-derived compounds. The integration of Ayurvedic formulation principles with
contemporary pharmaceutical sciences could contribute to the development of standardized herbal topical products.
However, future research should be evidence-based and distinguish clearly between traditional claims, laboratory
findings and clinically established effects. This approach can help establish a scientifically credible basis for the potential
development of Tulsi Shatadhout Ghrita as a natural antimicrobial formulation.
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