. S
(&)

SJIF Impact Factor (2023): 8.574| ISI L.F. Value: 1.241| Journal DOI: 10.36713 /epra2016 ISSN: 2455-7838(0nline)
EPRA International Journal of Research and Development (IJRD)

Volume: 8 | Issue: 12 | December 2023 - Peer Reviewed Journal

DEVELOPMENT OF HERBAL GRAIN TABLETS WITH
PESTICIDE, INSECTICIDE, AND ANTISEPTIC PROPERTIES
USING NATURAL INGREDIENTS

Yogesh Bhimrao Yevale”, Gitesh Vinod Vyas?, Anand Daulatrao Khendke?
! Department of Bachelor in Pharmacy, Faculty of Pharmacy , Dr.Babsaheb Tecnological University,
Raigad, Lonere.

2 Department of Pharmacology, Faculty of Pharmacognosy, Dr.Babsaheb Tecnological University, Raigad, Lonere.
3Department of Bachelor in Pharmacy, Faculty of Pharmacy , Dr.Babsaheb Tecnological University,
Raigad, Lonere

*  Corresponding Author

ABSTRACT
The global demand for sustainable and environmentally friendly alternatives to synthetic pesticides, insecticides, and antiseptics has
led to a renewed interest in harnessing the therapeutic properties of natural ingredients. This comprehensive study focuses on the
formulation and development of herbal grain tablets enriched with pesticidal, insecticidal, and antiseptic attributes using readily
available and eco-friendly components, including clove, bay leaf, cinnamon, garlic peel, neem leaves, and burned wood ash.!!]

The study begins by exploring the traditional knowledge and historical uses of these natural ingredients, highlighting their
potential for pest control and antiseptic applications. A detailed review of the phytochemical constituents in each ingredient underscores
their diverse properties, ranging from antimicrobial and insect-repellent compounds to antibacterial and pesticidal agents.!?!

The experimental section presents the step-by-step process of formulating the herbal grain tablets. This includes the preparation
of the ingredients, extraction of active compounds, and their incorporation into the tablet matrix. The optimal ratios of each ingredient
are determined to maximize efficacy, safety, and shelf life./3!

Subsequently, the tablets are subjected to a battery of quality control tests to ensure their safety for human use, including toxicity
and irritation tests. The pesticidal and insecticidal properties are assessed through laboratory assays using common agricultural pests
and insects.[Y

Furthermore, the tablets’ antiseptic attributes are tested against a panel of common pathogens, including bacteria and fungi, to
gauge their potential as an eco-friendly disinfectant. The results highlight the effectiveness of the tablets in both pesticidal and antiseptic
applications.[?/

The study concludes with a discussion on the potential applications of these herbal grain tablets in agriculture, pest control, and
sanitation. The tablets offer a promising alternative to synthetic chemicals, contributing to sustainable and environmentally responsible
practices. %/

This research not only provides a detailed insight into the development of herbal grain tablets with pesticidal, insecticidal, and

antiseptic properties but also underscores the significance of utilizing natural ingredients for a healthier and more sustainable future.
The study's findings hold great promise for a wide range of applications, from agriculture to healthcare, highlighting the potential of
these tablets to address various pressing issues.!”/
KEYWORDS: Natural Ingredients, Pesticide Formulation, Insecticide Development, Antiseptic Tablet, Clove Extract, Bay Leaf
Extract, Cinnamon Extract, Garlic Peel Extract, Neem Leaves Extract, Eco-friendly Pest Control, Botanical Pesticides, Herbal
Antiseptic, Traditional Medicine, Pest Repellent Properties, Antibacterial Activity, Antifungal Activity, Sustainable Agriculture,
Pest Management, Environmental-friendly Pesticides, Herbal Remedies.

Introduction

The rising concerns over the adverse effects of synthetic chemicals on the environment, human health, and sustainable agricultural
practices have spurred an increased interest in the development of alternative, eco-friendly solutions. In this context, the formulation
of herbal grain tablets with pesticidal, insecticidal, and antiseptic properties using a unique combination of natural ingredients has
emerged as a promising avenue.®!

This comprehensive study delves into the intricate process of crafting these herbal grain tablets that can serve as a multi-purpose

tool for pest control, insect repellency, and disinfection. The key natural ingredients that form the core of this study include clove,
bay leaf, cinnamon, garlic peel, neem leaves, and burned wood ash. [
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Historical Significance

The historical use of herbs and plant materials in pest management and disinfection dates back centuries. Traditional knowledge
systems across the globe have recognized the potent properties of various botanicals in addressing agricultural challenges and
healthcare needs. Our research aims to build upon this historical wisdom by creating a modern, scientifically grounded
formulation.!*%

Phytochemical Riches

Each of the natural ingredients selected for this study is abundant in phytochemicals with proven pesticidal, insecticidal, and
antiseptic properties. Clove (Syzygium aromaticum) is known for its high eugenol content, bay leaf (Laurus nobilis) contains linalool
and eucalyptol, cinnamon (Cinnamomum verum) has cinnamaldehyde, garlic peel (Allium sativum) is rich in allicin, neem leaves
(Azadirachta indica) possess azadirachtin, and burned wood ash has alkaline properties. These compounds have been studied for
their potential applications in pest control and antimicrobial activities. ']

The Formulation Process

The formulation of the herbal grain tablets involves the extraction of active compounds from these natural ingredients and their
incorporation into a tablet matrix. Finding the optimal ratios is a crucial step to ensure both efficacy and product stability. The study
explores various extraction methods and tablet-forming techniques to develop a product that is both efficient and practical.[*?

Quality Control and Safety

To assess the safety and viability of these tablets, a rigorous quality control regime has been established. This includes toxicity and
irritation tests to ensure that the product is safe for human use. The meticulous approach taken in this aspect underscores the
commitment to producing a solution that is not only effective but also free from harmful side effects. [l

Pesticidal and Antiseptic Efficacy

The study further investigates the pesticidal and antiseptic efficacy of the herbal grain tablets through laboratory assays. Common
agricultural pests and insects are exposed to the tablets to gauge their impact. Similarly, a panel of pathogens, including bacteria
and fungi, is subjected to the tablets to assess their antiseptic properties.4

Promising Applications

The research concludes with a discussion on the promising applications of these herbal grain tablets in agriculture, pest control, and
sanitation. The environmentally responsible and sustainable attributes of these tablets hold great promise for addressing various
pressing issues in contemporary agriculture, pest management, and healthcare.[*!

v"Ingredients:
Clove: 20%
Bay Leaf: 15%
Cinnamon: 10%
Garlic Peel: 25%
Neem Leaves: 15%
Burned Wood Ash: 15%

v' Equipment Needed
. Mortar and Pestle
. Weighing Scale
. Mixing Bowl
Sieve
. Tablet Press or Molds
. Drying Rack or Dehydrator
. Airtight Containers for Storage
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v Steps:

Steps
-
N
Prepare Ingredients [
(Dried & Desired form) |

Measure Proportion
Crush or Grind Ingredients |
(use of grinder or IIVIortar & pestle) |

v
Drying |

(Dry tablet naturally or Py using hot air oven) |

|

Store in airtight containers
-

i x'_,.r‘ |
Packaging |
| Labeling
Formula
Sr.No. Ingredients Quantity Taken [%0] Category
1 Clove 20 % Antimicrobial
2 Bayleaf 15 % Antibacterial
3 Cinnamon 10 % Insect Repellent
4 Garlic Peel 25 % Antimicrobial
5 Neem leaves 15 % Antiseptic, Antioxidant
6 Burned Wood Ash 15% Stabiliser

e Detailed information about Clove

Fig: 1.Clove
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1. Taxonomical Information
-~ Genus and species: Clove is derived from Syzygium aromaticum. 6!
- Family: Myrtaceae.
- Description: Include details about the plant's characteristics, habitat, and geographical distribution.
- Plant parts used: Describe which parts of the clove plant are used in the formulation.

2. Pharmacological Research
- Active compounds: Identify and discuss the active compounds in clove, such as eugenol and others.

Pharmacological properties: Explore the pharmacological effects of clove, such as its antimicrobial, anti-inflammatory,
and antioxidant properties.[”]

- Mechanisms of action: Explain how clove's active compounds work in the context of pest control and preservation in
Grains Guard tablets.

3. Physiological Effects
- Discuss how the use of clove affects the physiology of grains or pests.
Include information on its impact on grain preservation, pest mortality, and safety for human consumption.[*l

4. Scientific Studies

- Summarize relevant scientific studies or experiments that have been conducted to assess the effectiveness of clove in Grains
Guard tablets.

- Include data on dosage, application methods, and results of the experiments.

e Detailed information about Bayleaf

Fig:2.Bayleaf

1. Taxonomical Information
- Genus and species: Bay leaves are derived from the plant Laurus nobilis.
- Family: Lauraceae.

- Description: Bay laurel is a tree native to the Mediterranean region. It produces aromatic leaves widely used in culinary
and herbal applications.

Plant parts used: Bay leaves from the Laurus nobilis plant are commonly used in herbal formulations.[**!

2. Pharmacological Research
- Active compounds: Bay leaves contain essential oils, including eucalyptol, cineole, and other phytochemicals.

- Pharmacological properties: Research has shown that bay leaves possess antimicrobial, anti-inflammatory, antioxidant,
and potential insect-repellent properties.

- Mechanisms of action: Bay leaf's active compounds may act as repellents against pests and inhibit microbial growth,
making them valuable in Grains Guard tablets for preservation.

3. Physiological Effects

- Preservation: Bay leaves may help preserve grains by acting as a natural insect repellent. They can deter pests and inhibit
fungal growth, extending the shelf life of grains.

Insect control: The aromatic compounds in bay leaves can deter insects, protecting stored grains from infestation. "]
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4. Scientific Studies
- Summarize relevant scientific studies or experiments that have investigated the use of bay leaves in Grains Guard tablets.

- Discuss the dosage and application methods used in these studies, as well as the results obtained in terms of pest control
and grain preservation.

e Detailed information about Cinnamon

Fig:3.Cinnamon

1. Taxonomical Information
- Genus and species: Cinnamon comes from several species, with Cinnamomum verum (Ceylon cinnamon) and
Cinnamomum cassia (Cassia cinnamon) being the most common.
- Family: Lauraceae.
- Description: Cinnamon is obtained from the bark of evergreen trees and is native to South and Southeast Asia.

2. Pharmacological Research
- Active compounds: Cinnamon contains various active compounds, including cinnamaldehyde, cinnamic acid, and
cinnamate esters.
Pharmacological properties: Research has shown that cinnamon has antimicrobial, anti-inflammatory, antioxidant, and
potential insect-repellent properties.?!!
- Mechanisms of action: The active compounds in cinnamon may inhibit the growth of pests and fungi, making it valuable
in Grains Guard tablets for pest control and preservation.

3. Physiological Effects
- Preservation: Cinnamon's natural compounds may help preserve grains by acting as insect repellents and inhibiting the
growth of mold and fungi, thereby extending the shelf life of grains.
Insect control: The aromatic properties of cinnamon are believed to deter pests, protecting stored grains from infestation. 22

4. Scientific Studies
- Summarize relevant scientific studies or experiments that have explored the use of cinnamon in Grains Guard tablets.
- Discuss the dosage and application methods used in these studies, as well as the results obtained in terms of pest control
and grain preservation.

e Detailed information about Garlic

Fig:4.Garlic Peels
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1. Taxonomical Information
- Genus and species: Allium
- Family: Liliaceae
- Plant parts used: Peel

2. Pharmacological Research
- Active compounds: Allicin, Alliin
Pharmacological properties: Research has shown that bay leaves possess antimicrobial, anti-inflammatory, and antioxidant
properties.?l
- Mechanisms of action: Antimicrobial

3. Physiological Effects
- Preservation: Shade to dry
- Insect control: Crawling & flying insects

4. Scientific Studies:It exhibit Antioxidant, antifungal, antimicrobial.

e Detailed information about Neem leaves

Fig:5.Neem Leaves
1. Taxonomical Information:
- Genus and species: Azadirachta indica
- Family: Maliaceae
- Plant parts used: Leaves

2. Pharmacological Research
- Active compounds:Nimbin, Salanin
- Pharmacological properties: Antimicrobial, Antiviral
- Mechanisms of action: Inhibit microbial growth

3. Physiological Effects
- Preservation: Away from direct sunlight & moisture

4. Scientific Studies
- Discuss the dosage, application methods, and results of the experiments in terms of pest control and grain preservation. 24

e Detailed information about Burned Wood Ash

Fig:6.Burned Wood Ash
1. Taxonomical Information
- Burned wood ash does not originate from a specific plant but is a product of combustion.
- It is primarily composed of minerals and trace elements from the wood that was burned.
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2. Pharmacological Research

- Burned wood ash is not known for having specific pharmacological properties. However, its alkaline nature can have effects on
pH levels in the environment where it's applied.

- It may influence the pH of the storage environment and affect the growth of pests and microorganisms.

3. Physiological Effects

- Preservation: Burned wood ash can be used to raise the pH level in stored grains, creating an environment less conducive to pest
infestation and microbial growth.[?

- Insect control: Higher pH can deter insects by making the environment less suitable for their survival.

4. Scientific Studies

- Research may include studies that investigate the impact of burned wood ash on grain preservation and pest control.

- These studies can explore the dosage and application methods of burned wood ash in Grains Guard tablets and their results in
terms of preserving grains and deterring pests.

It's important to note that research on the use of burned wood ash in herbal formulations for Grains Guard tablets may be limited
compared to other more commonly studied natural ingredients. Scientific evidence and studies on the effectiveness, dosage, safety,
and practical application of burned wood ash in this context will be crucial to establish its role in grain preservation and pest
control.?1

e The comparison between synthetic or artificial chemical formulations

Fig:7.Marketed Preparation
1. Effectiveness: Synthetic chemical formulations are often designed to be highly effective at preserving grains and repelling pests.
They may have a more immediate and potent impact compared to herbal formulations. However, herbal formulations can also be
effective, especially when properly researched and designed.?"]
2. Safety: Synthetic chemicals can sometimes be harmful to humans and the environment if not used correctly. They may leave
chemical residues on grains. Herbal formulations, on the other hand, are generally considered safer for human consumption and
environmentally friendly. 8]
3. Residue and Contamination: Synthetic chemicals can leave residues on grains that may pose health risks. In contrast, herbal
formulations are less likely to leave harmful residues.
4. Long-Term Effects: Continuous use of synthetic chemicals can lead to pesticide resistance in pests and potentially harmful long-
term consequences for the environment. Herbal formulations may have milder long-term effects.
5. Environmental Impact: Synthetic chemicals can harm beneficial insects, wildlife, and soil health. Herbal formulations are often
biodegradable and less harmful to the environment.
6. Regulation and Compliance: Synthetic chemicals are typically subject to strict regulations and guidelines. Herbal formulations
may have fewer regulatory hurdles.
7. Cost and Availability: Synthetic chemicals may be more affordable and widely available compared to some herbal ingredients. 2]
In conclusion, the relative harm of synthetic chemical formulations versus herbal formulations for Grains Guard tablets depends on
factors like formulation quality, proper usage, local regulations, and environmental concerns. A well-researched herbal formulation
can be a safer and environmentally friendly alternative, but its effectiveness can vary depending on the specific ingredients and
methods used.

e Herbal formulations and synthetic products
1. Safety: Herbal formulations are generally considered safer for human consumption and the environment. They are less likely to
leave harmful chemical residues on grains or negatively impact health.
2. Low Environmental Impact: Herbal ingredients are often biodegradable and have a lower environmental footprint compared to
synthetic chemicals, which can harm beneficial insects, wildlife, and soil health."!
3. Sustainability: The use of natural ingredients supports sustainable agricultural practices, reducing the reliance on synthetic
pesticides and chemicals.
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4. Reduced Pesticide Resistance: Continuous use of synthetic pesticides can lead to pest resistance. Herbal formulations may have
a different mode of action, making it less likely for pests to develop resistance.

5. Health Benefits: Some herbal ingredients used in Grains Guard tablets, such as neem and cloves, are known for their potential
health benefits. These benefits may extend to the grains they protect.

6. Cultural and Traditional Knowledge: Many herbal ingredients have been used for centuries in traditional medicine and
agriculture. They draw from the knowledge of indigenous and local communities.

7. Consumer Demand: There is a growing demand for natural and organic products. Herbal formulations align with consumer
preferences for more natural and sustainable options.

8. Compliance: Herbal formulations may face fewer regulatory hurdles and can be easier to implement for farmers and small-scale
producers.

9. Customization: Herbal formulations allow for flexibility in tailoring the formulation to specific grains and pest challenges.
Synthetic chemicals often offer a one-size-fits-all approach.

10. Holistic Approach: Herbal formulations often take a holistic approach to pest control and grain preservation, considering the
overall health of the environment and the people involved.

While herbal formulations have these advantages, it's essential to recognize that their effectiveness can vary depending on the
specific ingredients used, formulation methods, and local conditions. Scientific research and testing are crucial to ensuring the
efficacy of herbal Grains Guard tablets. Additionally, a combination of herbal and integrated pest management strategies may offer
the most sustainable and effective approach to grain protection.!

e Advantages & Disadvantage
Advantages
1. Safety: Natural ingredients are generally safer for human consumption and the environment compared to synthetic chemicals,
reducing the risk of harmful residues on grains.
2. Environmentally Friendly: The use of natural ingredients has a lower environmental impact. They are biodegradable and less
harmful to beneficial insects, wildlife, and soil health.[*?
3. Reduced Pest Resistance: The combination of multiple natural ingredients can provide a diverse and complex set of repellent
and preservative actions, making it less likely for pests to develop resistance.
4. Sustainability: The use of natural ingredients promotes sustainable agricultural practices, reducing reliance on synthetic
pesticides and chemicals.[3!

Results
Aspect Of Evaluation Test Description Evaluation Criteria & Result
1.0rganoleptic Property 1.0dour & Flavour Exhibit Characteristic Odour & Flavour.
Assessment Expected Colour & Apperance.
2.Visual Inspection
2.Physical Property 1.Tablet Hardness Test Withstand a certain amount of pressure
without crumbling.

2.Tablet Friability Test Resist abrasion & not disintegrate easily.

3.Effectiveness 1.Efficacy against pests test. Controlled experiment to assess the

tablet’s ability to protect grains from pests.

4.Stability 1.Shelf life testing Evaluate tablet’s stability under various

environmental conditions overtime.

5.Microbiological Safety 1.Microbial testing Free from haramfull microorganisms.
6.Chemical Composition 1.Chemical Analysis Contain intended Ingredients in correct
proportion.
7.Contaminant Test 1.Hevay metals & Free from haramfull level of heavy metal
contaminants analysis or contaminants.
8.Dissolution 1.Dissolution testing Asses how well tablet dissolve in a
Characteristics. simulated digestive environment.
Conclusion

Herbal Grains Guard tablets, incorporating a combination of natural ingredients, represent a promising and eco-friendly solution for

the preservation of grains while mitigating the impact of pests and microbial spoilage.
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TABLES AND FIGURES
Table 1. Formula.

Sr.No. Ingredients Quantity Taken [%0] Category
1 Clove 20 % Antimicrobial
2 Bayleaf 15% Antibacterial
3 Cinnamon 10 % Insect Repellent
4 Garlic Peel 25 % Antimicrobial
5 Neem leaves 15 % Antiseptic, Antioxidant
6 Burned Wood Ash 15 % Stabiliser

Figure 1. Clove Figure 2. Bayleaf

Figure 3. Cinnamon Figure 4. Garlic

Figure 5. Neem leaves Figure 6. Honey. Figure 7. Marketed preparation
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