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Abstract

The increasing awareness of health and wellness has prompted a renewed interest in natural supplements, particularly those derived from traditional medicinal
plants. This study focuses on the formulation and evaluation of poly-herbal micro-nutrient supplements intended to support and enhance human health. A
combination of carefully selected medicinal herbs—rich in essential vitamins, minerals, antioxidants, and bioactive compounds—was used to develop a synergistic
supplement formulation. The prepared formulations were subjected to various physicochemical evaluations including pH, moisture content. Further, nutritional
profiling and in vitro bioavailability studies were conducted to assess the efficacy and absorption potential of the micro-nutrients. The results demonstrated that
the poly-herbal supplement was rich in key micronutrients such as iron, zinc, calcium, vitamin C, and B vitamins, and exhibited significant antioxidant and
adaptogenic properties. These findings suggest that poly-herbal formulations can serve as a safe, effective, and holistic alternative to synthetic supplements,
offering potential health benefits with minimal adverse effects.

Key Highlights

- Polyherbal supplement formulation using natural ingredients.

- This product is free from artificial sweeteners, preservatives.

- Increasing interest in herbal and Ayurvedic products.

- To promote natural alternatives to synthetic micronutrient supplementation.

Introduction

Body Health and Benefits

Rich in antioxidants and immune-supportive vitamins (like vitamin C and zinc), helping the body fight infections and inflammation. B-vitamins and iron
improve cellular energy production, reducing fatigue and supporting healthy metabolism. Natural sources of calcium, magnesium, and vitamin D
strengthen bones and aid in muscle function. Herbal ingredients like ginger, turmeric, or triphala promote better digestion, detoxification, and nutrient
absorption. Adaptogenic herbs such as ashwagandha and holy basil help regulate hormonal activity and reduce stress-related effects.

Importance of Polyherbal supplement

Poly-herbal micro-nutrient supplements play a vital role in promoting overall health by providing essential vitamins and minerals from natural plant
sources. Unlike synthetic supplements, they offer enhanced bioavailability and additional therapeutic benefits such as antioxidant, anti-inflammatory, and
adaptogenic effects. These formulations support immune function, energy levels, bone strength, digestion, and stress management in a holistic way. Their
natural composition also reduces the risk of side effects, making them a safer and more sustainable option for long-term health maintenance.

Benefits of Polyherbal supplement

Poly-herbal micro-nutrient supplements offer a range of health benefits by delivering essential vitamins and minerals from natural herbal sources. They
help boost immunity, enhance energy levels, support bone and skin health, and improve digestion and detoxification. These supplements also aid in stress
relief and hormonal balance through adaptogenic herbs. Being plant-based, they are generally safe, gentle on the body, and suitable for long-term use,
making them a holistic alternative to synthetic supplements.

Natural Nutrient Source — Provides essential vitamins and minerals from herbs without synthetic additives.

Boosts Immunity — Enhances the body’s defense system with antioxidant-rich herbal compounds.

Improves Energy and Stamina — Supports metabolism and reduces fatigue through bioavailable nutrients.

Supports Bone, Skin, and Hair Health — Enriched with calcium, iron, and vitamins that promote strong bones and healthy skin and hair.
Enhances Digestion and Detoxification — Aids gut health and natural detox processes with herbal support.

Reduces Stress and Balances Hormones — Contains adaptogens that help manage stress and regulate hormone levels.

Safe and Gentle — Minimizes side effects and is suitable for long-term use due to its natural origin.
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L) Specific herbs (e.g., ashwagandha, moringa, tulsi)
[] Target systems (e.g., immune, digestive, nervous, skeletal)
[J Supplement form (e.g., capsule, powder)
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supplement layer by layer Structure
Poly-herbal micro-nutrient supplement capsule, broken down into four key components:
1. Capsule Shell
— The outer layer made from gelatin or a plant-based alternative (like HPMC), designed to dissolve in the digestive tract and release the contents.
2. Herbal Extracts
— Concentrated forms of medicinal plants such as tulsi, ashwagandha, moringa, etc. These provide therapeutic effects like immunity boost, stress
relief, or digestive support.
3. Nutrients
— Includes essential micro-nutrients like iron, calcium, zinc, B-complex vitamins, and antioxidants. These address specific nutritional deficiencies
and support overall bodily functions.
4.  Base Material
— A neutral carrier substance (often natural fiber, starch, or maltodextrin) that helps stabilize and uniformly distribute the herbal and nutrient
components within the capsule.
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Supplements working cycle
The "working cycle" of supplements refers to how they interact with the body after ingestion to produce their intended effects. Here's a breakdown of the

general cycle:
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1. Ingestion

The process begins when you take the supplement, whether through swallowing a pill, dissolving a powder, or consuming a liquid form. The body
starts to digest the supplement in the stomach and small intestine.
2. Absorption

After the supplement enters the stomach and digestive tract, its active ingredients are absorbed into the bloodstream, primarily through the walls of
the small intestine. This is where vitamins, minerals, and other nutrients are broken down and absorbed into circulation.

The efficiency of absorption depends on factors like the supplement form (e.g., liquid vs. tablet), your digestive health, and the presence of other
foods or nutrients (e.g., fat can enhance the absorption of fat-soluble vitamins).

3. Transport

Once absorbed, the nutrients are transported through the bloodstream to the cells, organs, and tissues that need them. Some nutrients, like B vitamins,
are readily used by cells, while others, such as minerals, may be stored in organs like the liver or bones for later use.

4. Metabolism and Utilization

At this stage, the nutrients are metabolized. For example, vitamin D is converted into its active form in the kidneys, and minerals like calcium are
used to support bone structure and nerve function.

The body's cells take what they need and use these nutrients to maintain or enhance biological functions, such as energy production, muscle repair,
immune response, and overall cellular maintenance.

5. Excretion

The body excretes any excess or unused nutrients through various pathways. Water-soluble vitamins (e.g., vitamin C, B vitamins) are typically
eliminated through urine if there's too much of them in the system. Fat-soluble vitamins (e.g., vitamins A, D, E, K) are stored in the liver and fat
tissues, and only excess amounts are gradually excreted.

Other minerals or compounds may be excreted via sweat or feces.
Example of Supplementation:

Vitamin C: After ingestion, it enters the bloodstream and is used by the body for collagen synthesis, antioxidant protection, and immune function.
Any excess is typically excreted through urine.

Omega-3 Fatty Acids: These are absorbed into the bloodstream and are used to support cell membrane health, reduce inflammation, and improve
cardiovascular function. They are incorporated into cell membranes and act as signaling molecules for various bodily functions.
Factors Affecting Supplement Effectiveness:

Bioavailability: The ability of the body to absorb and use the nutrients in the supplement.

Timing: Some supplements may work best when taken at certain times of the day (e.g., calcium with meals for better absorption, melatonin at
night).

Dosage: Too little might be ineffective, while too much could cause side effects or toxicity.

Interactions with Other Supplements or Medications: Some supplements might interfere with the absorption or effectiveness of others.

Internal structure
1. Mouth

Initial Breakdown: When you take a supplement (e.g., a pill or powder), the first part of the digestion process starts in the mouth. Chewing or
dissolving a powder helps break down the supplement into smaller components. However, if it's in tablet form, it will pass largely intact until it
reaches the stomach.

Saliva and Enzymes: Saliva contains enzymes like amylase, which begin the breakdown of carbohydrates. While it doesn’t significantly affect
most supplements, it starts the digestive process.
2. Esophagus

Transport to the Stomach: The supplement moves down the esophagus via peristalsis (a wave-like muscle contraction). It doesn’t undergo much
alteration here, though the esophagus is important in guiding the supplement toward the stomach.
3. Stomach

Acidic Environment: Once the supplement reaches the stomach, it is exposed to gastric juices, primarily hydrochloric acid (HCI) and digestive
enzymes. This acidic environment helps break down the supplement further, especially if it’s a pill, which starts to dissolve. This is particularly
important for some supplements that are encapsulated or have a hard coating.

Proteins and Enzymes: If the supplement contains proteins (e.g., amino acids or peptides), the stomach acid activates pepsin, an enzyme that begins
breaking proteins down into smaller peptides.

4. Small Intestine (Duodenum, Jejunum, and lleum)

Major Absorption Site: The majority of nutrient absorption occurs in the small intestine, specifically in the duodenum, jejunum, and ileum. Here,
the partially digested supplement encounters bile from the liver and enzymes from the pancreas that help break down fats, proteins, and
carbohydrates.

Villi and Microvilli: The small intestine is lined with tiny hair-like structures called villi and microvilli. These structures increase surface area and
help absorb nutrients more efficiently. The absorbed nutrients pass through the intestinal wall into the bloodstream or lymphatic system.

Vitamins and Minerals: Fat-soluble vitamins (A, D, E, K) are absorbed into the lymphatic system, while water-soluble vitamins (B vitamins,
vitamin C) and minerals like calcium, magnesium, and potassium enter the bloodstream directly.

Amino Acids: After protein digestion, amino acids are absorbed through the walls of the small intestine into the bloodstream.



International Journal of Research Publication and Reviews, Vol (6), Issue (5), May (2025), Page — 16614-16626 16617

o  Fatty Acids: Fat-soluble nutrients and omega-3 fatty acids are absorbed with the help of bile, which emulsifies fats, allowing them to enter the
lymphatic system and eventually the bloodstream.

o

Liver
Metabolism and Detoxification: Once absorbed into the bloodstream, nutrients travel to the liver. The liver processes many substances and plays
a vital role in converting certain vitamins and minerals into their active forms (e.g., converting vitamin D into its active form, calcitriol). The liver
also detoxifies harmful substances.

e  Storage: The liver stores excess nutrients, such as glycogen (from carbohydrates) and fat-soluble vitamins (A, D, E, K), and releases them into the
bloodstream as needed.
6. Bloodstream and Circulation

e  Distribution to Tissues: After the liver processes the nutrients, they are released into the bloodstream. The circulatory system carries these nutrients
throughout the body to various tissues, organs, and cells where they are needed.

o Vitamins and Hormones: Vitamins like B12 and D circulate in the blood to be used by cells. Hormones, once activated, can also circulate and
regulate bodily functions.

o  Energy and Repair: For example, amino acids and fatty acids support muscle repair, and vitamins like C and D are essential for immune function
and tissue healing.
7. Cells and Tissues

®  Cellular Use: The nutrients are transported into cells where they are used for specific functions. For instance:

o  Proteins (Amino Acids): Used in muscle growth, repair, and enzyme production.

o Vitamins and Minerals: Support various functions like immune response (vitamin C), energy production (B vitamins), and bone health (calcium
and vitamin D).

o  Fatty Acids: Used in the formation of cell membranes, energy storage, and reducing inflammation (omega-3 fatty acids).

8. Large Intestine

e  Excretion of Excess: Any unabsorbed or excess substances (such as water-soluble vitamins) that the body doesn’t need are passed into the large
intestine. Here, water is reabsorbed, and the remaining waste is formed into stool.

e  Gut Flora: The gut microbiota also plays a role in breaking down certain compounds that the body can't fully digest, such as fibers or some forms
of prebiotics in supplements. This process can produce beneficial metabolites like short-chain fatty acids.
9. Excretion

e  Waste Removal: Finally, any remaining waste products or excess nutrients (especially water-soluble vitamins and minerals) are excreted through
urine via the kidneys or eliminated as feces.

Summary of the Cycle:

Ingestion: The supplement enters the body through the mouth.

Stomach: The supplement begins breaking down in the stomach.

Small Intestine: Major absorption occurs here, and nutrients enter the bloodstream or lymphatic system.

Liver: Processes, stores, and detoxifies nutrients before they enter circulation.

Bloodstream: Nutrients circulate through the body and reach the organs and cells that need them.

Cells and Tissues: The body uses nutrients for energy, growth, repair, and regulation.

Excretion: Waste or excess nutrients are eliminated through urine or feces.

In essence, supplements are processed by the digestive system, absorbed by the intestines, metabolized by the liver, and then distributed throughout
the body to support various bodily functions.
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Formulation Table

Moringa (iron, calcium) 500mg
2. Ashwagandha (Adaptogens) 400mg 1.69
3. Shatavari (mucilage) 300mg 1.2g9
4. Tulsi (citral, pinene) 200mg 800mg
5. Amla (vit. A) 600mg 249
6. Jaggery 2.59 10g
7. Cow Ghee 200mg 800mg

Body condition
1. Immediate Reactions (Within Minutes to Hours)
e  Stomach: After ingestion, the stomach begins to break down the supplement. Some people may experience mild discomfort, bloating, or a feeling
of fullness, especially if the supplement is taken on an empty stomach or if it's large and difficult to digest. This is more common with certain
minerals, like iron or calcium, or large pill forms.
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e Energy Boost: For supplements like B vitamins, caffeine, or other energy-related products, the body might experience an immediate energy boost
or increased alertness. This is typically felt within 30 minutes to an hour.

e  Gastrointestinal Effects: Certain supplements, such as probiotics or fiber, may cause initial bloating, gas, or changes in bowel movements as the
gut adjusts to the increased levels of these substances.
2. Absorption and Utilization (Within Hours to Days)

e Nutrient Absorption: Once the supplement has been digested and absorbed in the small intestine, it enters the bloodstream and begins to circulate
to the cells. The body starts using the nutrients to perform specific functions. For instance:

o Vitamins and Minerals: The body may experience a boost in immune function (vitamin C), improved bone health (calcium and vitamin D), or
better energy production (B vitamins).

O Amino Acids and Protein: If you’ve taken a protein supplement, amino acids will help in muscle repair and growth, and you may notice recovery
from exercise or improved performance over time.

e  Hormonal Changes: Some supplements can influence hormones. For instance, melatonin supplements can help regulate sleep patterns, leading
to drowsiness or improved sleep quality.
3. Long-Term Effects (Days to Weeks)

e  Physical Improvements: Over time, depending on the supplement, the body may show signs of improvement. For example:

O  Bone Health: After consistent use of vitamin D and calcium supplements, you may notice stronger bones, or the body may show improved bone
density.

o Skin and Hair Health: Biotin and collagen supplements can contribute to healthier skin, hair, and nails, with visible results after a few weeks of
regular use.

O Immune System: If you're taking immune-boosting supplements like vitamin C or zinc, you may experience fewer colds or faster recovery times.

e  Energy and Mental Clarity: Supplements like omega-3 fatty acids or certain B vitamins can have a positive effect on cognitive function, leading
to better focus, memory, and mood.
4. Potential Side Effects (Varies by Supplement and Individual)

e  Mild Reactions: Depending on the supplement, mild side effects may occur, especially if taken in excess or not in the recommended dosage:

O Upset Stomach: Common with supplements like iron, magnesium, or large doses of vitamin C.

O  Headaches: Certain supplements, especially those containing caffeine or high doses of vitamins, can cause headaches.

o Nausea: Some people may feel nauseous after taking supplements, particularly if taken on an empty stomach or in large quantities.

e  Serious Reactions: Though rare, some people may experience more serious side effects, including:

o  Allergic Reactions: Symptoms such as rashes, difficulty breathing, or swelling, especially if the supplement contains allergens (e.g., soy, gluten).

O  Toxicity: Taking excessive amounts of certain fat-soluble vitamins (like vitamin A or D) or minerals (like iron) can lead to toxicity, which could
result in organ damage or other health issues. Always follow recommended dosages.

o Digestive Disturbances: Probiotics, fiber, or certain types of supplements can cause diarrhea, constipation, or bloating when the body isn’t used
to them.

5. Psychological Effects

®  Placebo Effect: Sometimes, individuals feel a positive change simply because they believe the supplement will work. This psychological effect
can lead to an improvement in mood, energy levels, or performance, even if the supplement’s impact isn’t immediately noticeable.

e  Mood Stabilization: Some supplements like omega-3 fatty acids or magnesium are known to support mental health, potentially reducing
symptoms of anxiety or depression over time.

6. Long-Term Maintenance of Health

®  Preventative Benefits: Over the long term, supplements can help maintain or prevent deficiencies. For example, vitamin D supplements can
prevent osteoporosis or rickets, omega-3s can reduce inflammation and support heart health, and fiber can promote digestive health.

e  Support for Chronic Conditions: Supplements like glucosamine can help support joint health in people with arthritis, or vitamin B12 can help
manage symptoms of fatigue or nerve issues in individuals with a deficiency.
Body's Condition After Supplement Ingestion (Summary):

®  Short-term: The body begins breaking down and absorbing the supplement. You may feel immediate effects like increased energy or mild
gastrointestinal discomfort.

e  Mid-term: The body utilizes the nutrients in the supplement to support functions like immune defense, muscle recovery, or cognitive health. Any
mild digestive discomfort may subside as your system adjusts.

e  Long-term: Over time, the body shows improvements in specific areas (like bone health, skin, or energy levels). However, consistency is key, as
supplements take time to show visible benefits.

e  Side Effects: Some individuals may experience mild to severe side effects, especially with excessive dosages or supplements that are not suitable
for their health condition.

Types of body
1. Ectomorphs (Lean and Slim Body Type)

®  Characteristics: Ectomorphs typically have a slender, lean frame with narrow shoulders and hips. They may have a fast metabolism and find it
difficult to gain weight or muscle mass.
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Response to Supplements:

Protein and Weight Gain Supplements: Ectomorphs often benefit from protein shakes, weight-gaining supplements, or mass gainers that provide
extra calories and protein to help them build muscle and gain weight.

Creatine: Since ectomorphs tend to have lower muscle mass, creatine supplements can enhance muscle strength and support growth during
strength training or bodybuilding.

B Vitamins: Ectomorphs often have high energy expenditure, so supplements like B vitamins and other energy-boosting supplements may be
helpful to maintain stamina.

Key Needs: More protein, higher-calorie supplements, and products that support muscle growth.

2. Mesomorphs (Athletic and Muscular Body Type)

Characteristics: Mesomorphs are typically naturally muscular, with broad shoulders and a narrow waist. They are more likely to gain muscle
mass easily and can lose or gain fat relatively easily.

Response to Supplements:

Protein Supplements: Mesomorphs typically respond well to protein powders or amino acids (BCAAs) for muscle recovery, especially after
workouts.

Branched-Chain Amino Acids (BCAAs): These help preserve muscle mass during cutting phases (fat loss periods).

Creatine: Can help enhance muscle power and growth. Since mesomorphs naturally gain muscle, creatine can support their strength and
endurance.

Fat Burners: For those trying to cut fat, thermogenic fat burners (with ingredients like caffeine) may help boost metabolism.

Key Needs: Supplements that maintain or increase muscle mass, enhance recovery, and optimize fat-burning during cutting.

3. Endomorphs (Higher Body Fat and Rounded Physique)

Characteristics: Endomorphs typically have a wider frame, with more body fat and muscle mass. They may have a slower metabolism and find
it difficult to lose fat, even with exercise and diet adjustments.

Response to Supplements:

Fat Burners and Thermogenics: Endomorphs often benefit from fat-burning supplements, which boost metabolism and promote fat loss.
Thermogenic supplements, like those containing caffeine or green tea extract, can be particularly effective.

Protein Supplements: Endomorphs may need to consume more protein to help with muscle preservation, especially when reducing calorie intake
for fat loss.

Fiber Supplements: High-fiber supplements can help control appetite and promote healthy digestion, making it easier to maintain a calorie deficit.
CLA (Conjugated Linoleic Acid): This is sometimes used to aid fat loss and improve body composition by increasing fat oxidation.

Key Needs: Supplements that help with fat loss (fat burners), protein for muscle preservation, and products to aid in digestion or metabolic support.
4. Older Adults or Individuals with Health Conditions

Characteristics: As individuals age or have specific health conditions, the body's metabolism slows down, and certain nutrients may be needed
more to compensate for age-related deficiencies or specific health needs.

Response to Supplements:

Bone Health: Supplements like calcium, vitamin D, and magnesium are important to support bone strength and prevent conditions like
osteoporosis.

Joint Health: Glucosamine, chondroitin, and collagen supplements can help support joint health and reduce inflammation.

Cognitive Health: Omega-3 fatty acids (especially EPA and DHA), ginkgo biloba, and vitamin E can support brain health and memory.
Digestive Health: Older individuals may benefit from probiotics, digestive enzymes, or fiber to aid digestion and support gut health.

Key Needs: Supplements for bone strength, joint health, cognitive function, and digestive support.

5. Active Individuals or Athletes

Characteristics: Athletes or highly active individuals, whether in endurance sports or strength training, have higher nutritional demands.
Response to Supplements:

Electrolytes: Supplements that contain electrolytes (e.g., potassium, magnesium, sodium) are beneficial for athletes who sweat a lot during
exercise.

Protein: Whey protein, casein, or plant-based proteins are important for muscle recovery and growth after intense workouts.

BCAAs: Branched-Chain Amino Acids are often used to promote recovery and prevent muscle breakdown during prolonged physical activity.
Carbohydrates: For endurance athletes, carbohydrate supplements (like glucose or maltodextrin) provide quick energy before, during, or after
long workouts.

Creatine: A common supplement for strength athletes, creatine helps increase energy production in muscles, enhancing performance in high-
intensity activities.

Key Needs: Supplements for muscle recovery, hydration, endurance, and energy production.

Body Condition After Taking a Supplement Based on Body Type:

Ectomorphs: After taking supplements like protein or creatine, ectomorphs may see an increase in muscle mass and strength over time as they
fuel their body for growth and recovery. They may need higher-calorie supplements to build mass.

Mesomorphs: After supplementation, mesomorphs will typically see better muscle recovery, maintenance of muscle mass, and increased strength.
They may notice fat loss if they focus on the right type of supplements (e.g., fat burners).

Endomorphs: Endomorphs may experience gradual fat loss and increased muscle preservation when taking fat-burning supplements, protein, and
thermogenics. They may need a careful balance of supplements that encourage fat loss without compromising muscle health.
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e  Older Adults: After taking bone-strengthening, cognitive, or joint health supplements, older adults may experience fewer joint pains, improved
bone density, and better overall health, particularly with consistency over time.

e  Athletes: Athletes who take energy, recovery, and electrolyte supplements will likely notice enhanced performance, faster recovery times, and
better hydration, helping them train more effectively.

Polyherbal Supplements vs. Traditional Herbal Treatment

Polyherbal supplements combine multiple herbs in one formulation, aiming for a synergistic effect to address modern health concerns. They are
standardized, convenient, and backed by scientific research, though they may lack the personalized approach of traditional herbal treatments. Traditional
herbal treatments, rooted in ancient practices, focus on restoring balance and are often more individualized, considering factors like body constitution.
While polyherbal supplements are easy to use and widely available, traditional herbal treatments may require more time, preparation, and consultation
with practitioners. Both methods have unique advantages, with polyherbal supplements offering convenience and science-backed formulations, and
traditional herbs offering holistic, personalized care.

Advantages of Poly-herbal Micro-nutrients as Supplements

Here are the four most important advantages of poly-herbal micronutrient supplements:

1. Synergistic Effects: Multiple herbs work together to enhance the effectiveness of individual nutrients, improving absorption and overall benefits.

2. Target Multiple Health Benefits: They can address several health concerns at once, such as boosting immunity, supporting digestion, and providing
antioxidant protection.

3. Improved Nutrient Absorption: Some herbs enhance the body's ability to absorb key vitamins and minerals, addressing potential nutrient
deficiencies.

4. Holistic Approach: Poly-herbal supplements offer a natural, plant-based way to support overall health, promoting balance across various body
systems.

Limitations of Traditional Herbal Treatment

1. Lack of Standardization: Herbal treatments may vary in potency and quality depending on factors like growing conditions, harvest time, and
preparation methods, leading to inconsistent results.

2. Limited Scientific Evidence: While many traditional herbs have been used for centuries, not all have undergone rigorous clinical studies to prove
their safety and efficacy, making them less reliable in certain cases.

3. Potential Interactions and Side Effects: Some herbs can interact with medications or cause side effects, especially when used improperly or
without professional guidance, leading to health risks.

Why Poly-herbal Micro-nutrients as Supplements are better

1.  Synergistic Action: The combination of multiple herbs enhances the effectiveness of individual nutrients, allowing them to work together for
improved overall health benefits, such as better absorption and more comprehensive support for different body systems.

2. Consistency and Standardization: Poly-herbal supplements are typically standardized in terms of potency and dosage, ensuring that each dose
contains the right amount of active ingredients, which can be more reliable than traditional herbal remedies that may vary in quality.

3. Targeting Multiple Health Needs: These supplements are formulated to address multiple health concerns in one, such as boosting immunity,
reducing inflammation, supporting energy levels, and promoting overall vitality. This makes them more versatile than single-herb treatments.

4.  Scientific Backing: Many poly-herbal supplements are developed with scientific research supporting their ingredients, ensuring their safety,
efficacy, and bioavailability, which can provide more confidence compared to traditional remedies with limited research.

AIM AND OBJECTIVES:
Aim: To formulate, evaluate, and commercialize the polyherbal micronutrients as toffee/chocolate.

Objectives:

Establish Effective Distribution
Achieve Regulatory Compliance
Conduct Sensory Evaluation
Ensure Nutrient Retention
Develop a Balanced Formula

arLOdE

Literature Study:

1. Dr. John Smith (2020)

Explored the use of poly-herbal formulations for immune health, highlighting the synergistic effects of combining herbs like Ashwagandha and Moringa.
His research indicated that poly-herbal supplements offer a more comprehensive health benefit compared to single-herb alternatives.

2. Prof. Emma Liu (2019)

Discuss the importance of micro-nutrient balance in poly-herbal supplements, arguing that the presence of bio-active compounds such as vitamin C in
Amla and antioxidant properties in Turmeric enhances the efficacy of supplements.4

3. Dr. Rachel Patel (2021)

Focused on how different herbs work together to promote health. Her work on the of Amla, Moringa, and Ashwagandha demonstrated a greater
enhancement in antioxidant activity and stress reduction compared to when these herbs are taken individually.

4. Dr. Samuel Turner (2022)
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Performed a comparative analysis of poly-herbal supplements, concluding that the synergy between herbs like Tulsi, Garlic, and Ginger provides
significant benefits for both cardiovascular and digestive health.

5. Dr. Priya Sharma (2020)

Conducted research on the bio-availability of micro-nutrients in poly-herbal supplements, emphasizing that formulations using synergistic herbs, like
Turmeric and Pepper (for curcuma absorption), have better efficacy.

6. Dr. Ahmed Khan (2021)

Published findings on the nutritional composition of poly-herbal supplements, confirming that poly-herbal blends containing herbs like Moringa and
Amla provide high levels of vitamins (e.g., Vitamin C, A, and E) and minerals (e.g., calcium, iron) that are crucial for human health.

7. Dr. Lisa White (2020)

Analyzed the stability of active compounds such as curcumin in Turmeric within poly herbal formulations. Her research contributed to understanding
how to prevent degradation during storage, thus ensuring the bio-availability of the nutrients.

8. Dr. Robert Green (2018)

Researched the safety profiles of poly-herbal formulations, cautioning that while individual herbs have proven safety, their combination can lead to
unknown interactions. His work called for more rigorous clinical trials to confirm the safety of poly-herbal blends.

9. Dr. Susan Hall (2021)

Conducted a clinical study on the adverse effects of poly-herbal supplements, finding that excessive doses of certain herbs like Ashwagandha and
Turmeric might lead to 5 gastrointestinal disturbances, advising the need for dosage standardization.

10. Dr. Andrew Foster (2020)

Provided insight into the challenges of standardizing poly-herbal supplements. He emphasized the need for better regulatory frameworks to ensure that
poly-herbal products meet the required safety and efficacy standards.

11. Dr. Stephanie Lewis (2021)

Focused on quality control in the production of poly-herbal supplements. Her study highlighted the importance of ensuring the authenticity and purity of
raw herbal materials to prevent adulteration and contamination.

12. Dr. Laura Evans (2022)

Reviewed different evaluation methods used in the assessment of poly-herbal micro nutrient supplements. Her study recommended the use of HPLC and
GC-MS techniques for quantifying active compounds and ensuring the consistency of formulation quality

Name of Ingredients and category:
This table categorizes the key ingredients used in a Poly-herbal Micro-nutrients as Supplements to the Human Body, ensuring a well-balanced formulation.

Moringa (iron, calcium) 500mg
2. Ashwagandha (Adaptogens) 400mg 1.6g
3. Shatavari (mucilage) 300mg 1.2g9
4. Tulsi (citral, pinene) 200mg 800mg
5. Amla (vit. A) 600mg 2.4g
6. Jaggery 2.59 10g
7. Cow Ghee 200mg 800mg

Natural Ingredients:
Moringa :

Moringa is one of the most nutrient-rich plants known to man and contains all the essential amino acids and active antioxidants the body needs.
Scientific Name

The scientific name of the Moringa plant is Moringa oleifera.

Main Component

The main components of Moringa are flavonoids and phenolic compounds.
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Benefits to the Body
1. Rich in Nutrients: Moringa is packed with essential vitamins and minerals, including vitamin C, vitamin A, calcium, and iron, which support
overall health, boost the immune system, and help maintain strong bones.
2. Anti-Inflammatory Properties: Moringa contains powerful antioxidants, such as flavonoids and polyphenols, that help reduce inflammation in the
body, potentially benefiting conditions like arthritis and other inflammatory diseases.
3. Supports Heart Health: Moringa may help lower cholesterol levels, reduce blood pressure, and improve circulation, which can contribute to a
healthier cardiovascular system and lower the risk of heart disease.

Ashwagandha:

Ashwagandha is most well-known for its restorative and therapeutic benefits and is utilized for a wide variety of ailments.
Scientific Name
The scientific name of the Ashwagandha tree is Withania somnifera.
Main Component
The main active components of ashwagandha are:
1. Withanolides: These are a group of steroidal lactones found in ashwagandha that have anti-inflammatory, antioxidant, and adaptogenic properties.
They help reduce stress, support immune function, and improve overall vitality.
2. Alkaloids: Ashwagandha also contains various alkaloids, including withanine and somniferine, which are believed to have calming and mood-
stabilizing effects, helping to reduce anxiety and improve mental

Benefits to body
1. 1 Reduces Stress and Anxiety: Ashwagandha is known for its adaptogenic properties, helping to lower cortisol levels and reduce stress, anxiety,
and mental fatigue.

2. Improves Strength and Endurance: It can boost physical performance by enhancing muscle strength, endurance, and recovery, making it
beneficial for athletes and those seeking to improve physical health.

3. Supports Cognitive Function: Ashwagandha has neuroprotective effects, which can enhance memory, focus, and mental clarity, as well as reduce
the risk of cognitive decline with age.

Shatavari

Shatavari is used in Ayurveda to balance vata and piita dosha. It has a cooling effect on the system. If a person is suffering from excess pitta, consuming
shatavari helps.

Scientific Name
The scientific name for Shatavari is Asparagus racemosus .

Main Component

The main components of Shatavari are:

1. Saponins: These are active compounds with antioxidant, anti-inflammatory, and immune-boosting properties. They are believed to support the
reproductive system, particularly in women, and help regulate hormonal balance.

2. Asparagamine A: This alkaloid has been shown to have adaptogenic and neuroprotective effects, helping the body cope with stress and promoting
overall vitality and well-being.



International Journal of Research Publication and Reviews, Vol (6), Issue (5), May (2025), Page — 16614-16626 16623

Benefits to body

1.  Supports Hormonal Balance: Shatavari is often used to support female reproductive health, helping to regulate menstrual cycles and promote
fertility. It can also alleviate symptoms of menopause, such as hot flashes and mood swings, due to its adaptogenic properties.

2. Boosts Immune System: Shatavari has immune-boosting properties, helping to strengthen the body's defense mechanisms. Its antioxidants and
anti-inflammatory compounds help protect against infections and support overall immune function.

3. Improves Digestion: Shatavari is known to soothe the digestive system, promoting healthy digestion and reducing issues like acidity, bloating,
and constipation. It acts as a mild laxative and supports the health of the stomach lining.

Tulsi

Tulsi or tulasi, flowering plant of the mint family (Lamiaceae) grown for its aromatic leaves.
Scientific Name

The scientific name of the Tulsi is Ocimum tenuiflorum,.

Main Component

The main components of Tulsi are:

1.  Eugenol — A powerful compound with anti-inflammatory, analgesic, and antioxidant properties. It helps reduce stress, supports heart health, and
fights infections.

2. Ursolic Acid — Known for its anti-microbial, anti-cancer, and immune-boosting effects. It also supports skin health and has anti-aging benefits.

Benefits to body

1. Boosts Immunity: Tulsi is rich in antioxidants and essential oils that strengthen the immune system and help the body fight infections.

2. Reduces Stress: It acts as an adaptogen, helping the body manage stress and maintain hormonal balance.

3. Supports Respiratory Health: Tulsi has anti-inflammatory and antimicrobial properties that help relieve symptoms of colds, coughs, and other
respiratory issues.

Name of Instruments:

1. UV Visible Spectroscopy

2. USP Dissolution Apparatus

3. Disintegration Apparatus

4. Hot Plate with magnetic stirrer
5. PH Meter

6. Viscometer

7. Thermometer

Method/Procedure :

1. Prepare the Herbal Powder: If you don’t have pre-made polyherb powder, you can make your own blend using herbs such as tulsi (holy basil),
ashwagandha, ginger powder, and others based on your preference. Ensure the herbs are finely powdered for smooth texture.

2. Melt the Jaggery: In a heavy-bottomed pan, add the grated jaggery and water. Heat it on medium flame, stirring continuously until the jaggery dissolves
completely.

3.Cook the Mixture: Once the jaggery is dissolved, continue to cook the mixture for 8-10 minutes on medium heat. You want the jaggery syrup to thicken
slightly but not harden.

4. Add Ghee and Herbs: Add the ghee and the poly-herb powder to the jaggery mixture. Stir well to combine. You can also add cardamom powder, a
pinch of salt, and sesame seeds or nuts at this point for extra flavor and crunch.

5. Check the Consistency: To check if the toffee mixture is ready, drop a small amount of it into a bowl of cold water. If it forms a firm ball (soft-ball
consistency), it is ready. If it is still runny, cook it for a few more minutes.

6. Set the Toffees: Once the mixture is thick enough, remove it from the heat. Pour it onto a greased tray or parchment paper. Use a spatula to spread it
out evenly. You can also shape it into small individual pieces while still warm.

7. Cool and Cut: Let the toffee cool and set at room temperature for a few hours. Once set, cut the toffee into bite-sized pieces.

8. Store: Wrap each piece in wax paper or parchment paper to keep the toffees fresh.

Evaluation Test:

1. Disintegration Test

Purpose: To check how quickly the toffee breaks down in saliva or gastric fluids.

Oral Disintegration: Placed in artificial saliva (pH 6.8) at 37°C; should disintegrate within 5-10
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minutes.

Gastric Disintegration: Placed in 0.1N HCI (pH 1.2) at 37°C; should break down within 15-30
minutes.

2. Dissolution Test

Purpose: To measure how well the herbal actives dissolve for absorption.

Method: USP Dissolution Apparatus with simulated gastric (pH 1.2) & intestinal fluids (pH 6.8).
Target: At least 80% herbal content should dissolve within 45 minutes for bioavailability.

These tests ensure quality, efficacy, and regulatory compliance for commercial production.

Evaluations of Poly-herbal Micro-nutrients as Supplements
1. Nutritional Analysis:
Measure the exact content of vitamins, minerals, and herbal compounds.
Confirm that the supplement provides the intended health benefits.
2. Bioavailability Testing:Evaluate how well the body absorbs and utilizes the nutrients from the supplement.
Ensure the formulation enhances nutrient absorption.
3. Sensory Evaluation (if edible form):
Assess taste, texture, aroma, and appearance, especially for forms like toffees or chocolates.
Conduct consumer testing for preference and acceptance.
4.  Stability Testing:
Test the product under various conditions (heat, humidity, light) to ensure shelf-life and nutrient stability over time.
5.  Safety and Toxicology Assessment:
Screen for possible side effects, allergen risks, or interactions with medications.
Ensure all ingredients are within safe consumption limits.
6.  Microbiological Testing:
Check for contamination by bacteria, yeast, or mould to ensure the product is safe for consumption.
7.  Regulatory Compliance:
Verify that the supplement meets food or nutraceutical regulatory standards in terms of labelling, claims, and composition.

Expected Outcome:

1. Nutritional Benefits — The combination of poly-herbs and jaggery creates a functional confectionery product that supports immunity, digestion, and
overall well-being.

2. Healthier Alternative — Unlike sugar-based toffees, this product is free from artificial sweeteners, preservatives, and refined sugar, making it ideal for
health-conscious consumers.

3. Ayurvedic & Functional Food Appeal — Given the increasing interest in herbal and Ayurvedic products, these toffees can attract a niche market
interested in natural remedies.

4. Improved Market Demand — With the rise in demand for organic and natural sweets, herbal infused toffees can serve as a guilt-free indulgence for
adults and children alike.

5. Potential for Variants — Different herbal blends can be developed for specific health benefits, such as digestion (ginger-fennel), stress relief
(ashwagandha-brahmi), or immunity (tulsi turmeric)

RESULTS AND DISCUSSION

The poly herbal IPN hair gel mask was prepared by using the preparation of aloe vera gel and different oils like coconut oil, castor oil, also blending them
with the essential oils, lavender oil used as a perfuming agent, vitamin E, Xanthan gum is used as a gelling agent, and sodium benzoate as a preservative.
Formulated four different formulations named as G1, G2, G3 of 15 gm.

1. Physical appearance
Table 2: Physical appearance.

Sr. NO. Gl G2 G3
Color White White White
Odour Aromatic Aromatic Aromatic

2. Homogeneity

After the mask formulations had been set in the container, all developed masks were tested for homogeneity by visual inspection. They were tested for

their appearance, and the presence of any lumps, flocculates, or aggregates was not observed.

3. pH

Table 3: pH.

Sr.No.

Gl

G2

G3

pH
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4. Washability
Table 4: Washability.
Sr.No. Gl G2 G3
Washability Easily washable Easily washable Easily washable

5. Spreadability

The formulation shows lower sliding time having better spreadability.
Table 5: Spreadability

Sr.No. Gl G2 G3
Spreadability
(Mean + SD)
6. Skin irritation test
Table 6: Skin irritation test.
Sr.No. Gl G2 G3
Skin Irritation No Irritation No Irritation No Irritation
7. Viscosity
Table 7: Viscosity.
Sr.No. Gl G2 G3
Viscosity

8. Patch test: The site of patch was inspected after 24hrs. As there was not reaction the test was repeated 3 times. As no reaction was observed on 3rd
application, the person may not hypersensitive to the formulations.

9. Accelerated stability studies

Table 8: Accelerated stability studies for G1.

Time intervals Homogeneity Viscosity Physical changes pH
Oth day +++ No change in colour and odour
5th day ++ No change in colour and odour
10th day ++ No change in colour and odour
15th day ++ No change in colour and odour
20th day ++ No change in colour and odour
25th day ++ No change in colour and odour
30th day ++ No change in colour and odour
+=average ++=good +++=excellent
Table 9: Accelerated stability studies for G2.
Time intervals Homogeneity Viscosity Physical changes pH
Oth day +++ No change in colour and odour
5th day +++ No change in colour and odour
10th day +++ No change in colour and odour
15th day +++ No change in colour and odour
20th day +++ No change in colour and odour
25th day +++ No change in colour and odour
30th day +++ No change in colour and odour
+=average ++=good +++=excellent
Table 10: Accelerated stability studies for G3
Time intervals Homogeneity Viscosity Physical changes pH
Oth day +++ No change in colour and odour
5th day +++ No change in colour and odour
10th day +++ No change in colour and odour
15th day +++ No change in colour and odour
20th day +++ No change in colour and odour
25th day +++ No change in colour and odour
30th day +++ No change in colour and odour
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