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> Abstract :-

Diabetes mellitus is a chronic metabolic disorder characterized by hyperglycemia due to insulin resistance or
deficiency. The rising prevalence of diabetes has prompted the exploration of alternative treatment modalities,
particularly the use of medicinal plants. This study conducts a comparative analysis of various medicinal
plants traditionally employed in the management of diabetes, examining their pharmacological properties,
active compounds, and mechanisms of action.

The review highlights key plants such as Gymnema sylvestre, Bitter melon (Momordica charantia), Fenugreek
(Trigonella foenum-graecum), and Cinnamon (Cinnamomum verum), focusing on their effectiveness in
lowering blood glucose levels, improving insulin sensitivity, and mitigating diabetes-related complications.
Evidence from clinical trials and phytochemical studies is synthesized to assess the efficacy and safety profiles
of these plants.

The findings suggest that while several medicinal plants show promising antidiabetic effects, their
mechanisms may vary, involving antioxidant, anti-inflammatory, and hypoglycemic activities. Additionally,
the study discusses the potential for synergistic effects when combining these plants with conventional
therapies.

This comparative study underscores the importance of integrating traditional herbal remedies into
contemporary diabetes management strategies, emphasizing the need for further research to validate their use
and establish standardized protocols for treatment.

» Keywords :- Diabetes mellitus, Blood sugar, Anti-diabetes, Medicinal Plant, Syzygium cumini, Insulin,
Diabetes.

> Introduction :-

Diabetes mellitus is a complex and prevalent metabolic disorder affecting millions globally. Characterized by
chronic hyperglycemia, diabetes results from either insufficient insulin production or the body's inability to
utilize insulin effectively. The World Health Organization (WHO) projects that diabetes will become the
seventh leading cause of death by 2030, highlighting an urgent need for effective management strategies.

Traditional medicine, particularly the use of medicinal plants, has gained attention as a potential adjunct or
alternative to conventional therapies. Many cultures have relied on herbal remedies for centuries to manage
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diabetes and its complications. These plants often contain bioactive compounds that can enhance glucose
metabolism, improve insulin sensitivity, and exert antioxidant effects.[1]

This study aims to compare various medicinal plants recognized for their antidiabetic properties, focusing on
their active constituents, mechanisms of action, and clinical efficacy. By synthesizing existing literature, the
study seeks to provide a comprehensive overview of how these plants can be integrated into diabetes
management and the potential benefits they offer alongside standard treatments.

Understanding the role of these natural remedies could not only enhance treatment options but also promote
a holistic approach to diabetes care, considering the increasing interest in sustainable and integrative health
practices.

Medicinal Plants are used to treat diabetes mellitus (DM) because they contain Phytochemical that can help
with blood sugar levels.

Anti-diabetic Compounds :- These include flavonoids, tannins, phenolic, and alkaloids. They can improve
pancreatic function, increase insulin secretion, and decrease glucose absorption in the intestines.

Mechanisms of action :- These include increasing insulin secretion, preventing glucose absorption from the
intestines, and preventing glucose production from the liver.

Medicinal plants are a cost-effective way to treat diabetes, and are used in many developing countries. Some
pharmaceuticals used to treat diabetes, like metformin, are derived from natural compounds found in
medicinal plants [1 2]

» Aim And Objectives :-
Aim :- A Comparative Study of Medicinal Plants used in the Management of Diabetes Mellitus.
Objectives :-

1. Identify Key Medicinal Plants : To compile a comprehensive list of medicinal plants traditionally used in
the management of diabetes mellitus.

2. Analyse Active Compounds : To investigate and characterize the active phytochemicals present in selected
medicinal plants and their roles in diabetes management.

3. Evaluate Efficacy :- To compare the effectiveness of these medicinal plants in lowering blood glucose levels
and improving overall glycemic control based on clinical and preclinical studies.

4. Examine Mechanisms of Action : To explore the biochemical mechanisms through which these plants exert
their antidiabetic effects, including insulin sensitivity enhancement and carbohydrate metabolism regulation.

5. Assess Safety Profiles : To evaluate the safety and potential side effects of the identified medicinal plants
in comparison to conventional diabetes medications.

6. Explore Synergistic Effects : To investigate the potential synergistic effects of combining different
medicinal plants in diabetes management.

7. Promote Evidence-Based Practices : To provide a foundation for integrating traditional medicinal plants
into modern diabetes treatment protocols based on scientific evidence.

8. Recommendations for Future Research : To highlight gaps in current research and suggest areas for further
studies on the use of medicinal plants in diabetes management.[3;
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» Antidiabetics Medicinal plants

1) Crude Drug :- Jamun Seeds

Synonyms :- Syzygium, Eugenia cuminii, java plum, jaman

Biological Source :- The biological source of jamun is the Syzygium cumini tree, its belonging to the
family Myrtaceae

Physical properties :- Shape - (conical or prolate spheroid), colour — purple and blueish, odour — sweet,
sour test .

Fig :- Jamun Seeds

Chemical properties :- These seeds are a potential source of bioactive compounds including hydrolysable
tannins, phenolic acids, flavonoids, other phenolics, terpenoids, phloroglucinol derivatives and saponins.

Uses :- Antidiabetics, Anticancer, Anti-inflammatory, Antioxidant.

Pharmacological Properties of jamun seed :- Jamun seeds contain several bioactive compounds,
including alkaloids, flavonoids, and tannins, which contribute to their antidiabetic effects. Research
indicates that these compounds may help: Reduce Blood Glucose Levels: Studies have shown that extracts
from Jamun seeds can lower blood sugar levels by enhancing insulin secretion and improving glucose
utilization in tissues.

Antioxidant Activity: The antioxidant properties of Jamun seeds help combat oxidative stress, which is
often elevated in diabetic patients, thereby reducing the risk of complications.[4,5]

Anti-inflammatory Effects: Chronic inflammation is linked to insulin resistance; Jamun seed extracts
exhibit anti-inflammatory properties that may aid in improving insulin sensitivity.

Conclusion :- Jamun seed is a valuable medicinal plant with significant potential in the management of
diabetes mellitus. Its unique phytochemical composition and beneficial effects on blood glucose regulation
make it a worthy candidate for further research. By comparing Jamun seeds with other established
antidiabetic plants, this study highlights the importance of integrating traditional knowledge with scientific
inquiry, paving the way for holistic and effective diabetes management strategies.
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2) Crude Drug :- Methi Seeds

Synonyms :- Fenugreek seeds, Trigonella foenum-graeccum (scientific name) Greek hay, Bird's foot.

Biological Source :- Methi is a small herbaceous plant, typically growing up
to 60 cm tall, with trifoliate leaves and small yellow flowers. The seeds are the part commonly used for
medicinal and culinary purposes.

Family :- Fabaceae (Leguminosae)

Physical Properties :- Size -The seeds are approximately 3-5 mm length. Colour- yellowish-brown, Taste -
slightly bitter taste.

Fig :- Methi Seeds

Chemical Constituents :-Methi seeds contain various bioactive compounds, including :-
- Alkaloids :- Trigonelline, gentianine

- Saponins :- Diosgenin

- Flavonoids :- Luteolin, quercetin

- Tannins, Phenolic compounds

- Vitamins :- Rich in vitamins B1 (thiamine), B2 (riboflavin), and B3 (niacin)

- Minerals :- Iron, magnesium, and phosphorus

- Fiber:- Soluble fiber, which aids.

Uses :- Antidiabetic, Low Inflammation, Heartburn.

Pharmacological Properties of Methi Seeds (Fenugreek) :- Methi seeds (Trigonella foenum-graecum)
possess several pharmacological properties that contribute to their therapeutic benefits:

1. Anti-Diabetic Effects :-

- Mechanism:- Methi seeds enhance insulin sensitivity and lower blood glucose levels through compounds
like 4-hydroxyisoleucine.

- Effects:- Studies have shown significant reductions in fasting and postprandial glucose levels in diabetic
patients.

2. Hypocholesterolemic Activity :-

- Mechanism :- Saponins and fiber in methi seeds help reduce the absorption of cholesterol in the intestines.
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- Effects :- Decreases total cholesterol, LDL cholesterol, and triglycerides, promoting cardiovascular health.

3. Anti-Inflammatory Properties :-

- Mechanism :- Compounds like flavonoids and saponins exert anti-inflammatory effects by inhibiting pro-
inflammatory cytokines.

- Effects :- Reduces inflammation and associated pain, potentially benefiting conditions like arthritis.
4. Antioxidant Activity :-

- Mechanism :- Methi seeds contain various antioxidants that scavenge free radicals.

- Effects :- Protects against oxidative stress, which can contribute to chronic diseases and aging.
5. Antimicrobial Properties :-

- Mechanism :- Extracts from methi seeds exhibit activity against various bacteria and fungi.

- Effects :- May help in preventing infections and promoting overall health.

6. Digestive Health :-

- Mechanism :- The high fiber content aids digestion and supports gut health.

- Effects :- Can alleviate constipation and improve overall gastrointestinal function.
Conclusion :-

Methi seeds exhibit a wide range of pharmacological properties that make them beneficial for managing
diabetes, cholesterol levels, inflammation, and more. These properties highlight their potential as a
complementary approach in traditional and modern medicine. However, further clinical research is essential
to fully understand their mechanisms and efficacy.

3) Crude Drug :- Stevia Leaves

Synonyms :- Sweetleaf, Sugarleaf, Stevia rebaudiana

Biological Source :- Stevia leaves come from the plant Stevia rebaudiana, which is native to Paraguay and
Brazil.

Physical Properties :- Taste:- Sweet, with a clean profile and no bitter aftertaste (especially in higher purity
extracts).

- Appearance :- Dark green leaves; extracts can range from white to light brown depending on purity.
- Solubility :- Soluble in water and alcohol; insoluble in oils.

- Stability :- Stable under heat and acidic conditions, making it suitable for cooking and food processing.

IJCRT2411761 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g827


http://www.ijcrt.org/

www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 11 November 2024 | ISSN: 2320-2882

Fig :- Stevia Leaves

Chemical Constituents :-
- Steviol glycosides :- The primary sweet compounds, including:
- Stevioside
- Rebaudioside A, B, C, D, and E
- Flavonoids :- Various phenolic compounds contributing to flavor and potential health benefits.
- Essential oils :- Present in smaller quantities.
Uses :-

- Food and Beverage Industry :- As a natural sweetener in various products, including soft drinks, baked
goods, and candies.

- Health Products :- Commonly used in dietary supplements and health foods due to its low-calorie content.

- Traditional Medicine :- Used in herbal remedies for its potential health benefits, including blood sugar
regulation and anti-inflammatory properties.

- Cosmetics and Personal Care:- Incorporated in some products for its sweetness and antioxidant properties.
Pharmacological Properties of Stevia Leaves :-

1. Sweetness :- Stevia leaves contain steviol glycosides, which are intensely sweet compounds. They are often
used as natural sweeteners without calories.

2. Antioxidant Activity :- Stevia has been shown to possess antioxidant properties, helping to scavenge free
radicals and reduce oxidative stress.

3. Anti-inflammatory Effects :- Some studies suggest that stevia extracts can exhibit anti-inflammatory
properties, potentially beneficial in managing inflammatory conditions.

4. Blood Sugar Regulation :- Stevia may help regulate blood glucose levels, making it a popular choice for
individuals with diabetes. It does not raise blood sugar levels like regular sugar.

5. Antimicrobial Properties :- Certain studies indicate that stevia may have antibacterial and antifungal effects,
which could be useful in food preservation and health applications.

6. Weight Management :- As a non-caloric sweetener, stevia can aid in weight management by providing
sweetness without the added calories.
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4) Crude Drug :- Guduchi

Synonym :- Giloy, Guduchika, Somvalli, Gudvel, Amrita

Biological Source :- Guduchi is derived from the stem of the plant Tinospora cordifolia, a climbing shrub
found in tropical regions of India and other parts of Asia, Family :- Menispermaceae.

Physical Properties :- Appearance :- The stem is slender, greenish to brownish, and has a rough surface
with numerous branches.

- Texture :- The stem is fibrous and may appear woody as it matures.

- Taste :- Bitter and astringent.

Fig :- Guduchi

Chemical Constituents :- Alkaloids (e.g., berberine), Glycosides, Tannins, Steroids, Terpenoids,
Polysaccharides, Flavonoids (e.g., quercetin) , Tinosporide & Cordifolide, Cordifol,

Uses :- - Antidiabetic :- Helps regulate blood sugar levels and enhances insulin sensitivity.
- Immune Support :- Acts as an immunomodulator, enhancing the body’s immune response.
- Anti-inflammatory :- Reduces inflammation and alleviates related symptoms.

- Antioxidant :- Protects cells from oxidative stress.

- Digestive Health :- Improves digestion and helps with gastrointestinal disorders.

- Fever Reduction :- Traditionally used to treat fevers and infections.

Pharmacological Properties of Guduchi :-

1. Immunomodulatory :- Guduchi enhances the immune response, making it effective in boosting overall
immunity and combating infections.

2. Antioxidant :- It has strong antioxidant properties, helping to protect cells from oxidative stress and damage.

3. Anti-inflammatory :- Guduchi is known for its anti-inflammatory effects, which can help reduce
inflammation in various conditions.

4. Antipyretic :- It possesses fever-reducing properties, making it useful in managing fevers.
5. Hepatoprotective :- Guduchi supports liver health and protects against liver damage caused by toxins.
6. Hypoglycemic :- It may help in lowering blood sugar levels, beneficial for diabetes management.

7. Adaptogenic :- Guduchi acts as an adaptogen, helping the body adapt to stress and promoting overall well-
being.

8. Antimicrobial :- The herb exhibits antimicrobial activity against various bacteria, fungi, and viruses.
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These properties make Guduchi a valuable herb in traditional medicine for various health issues.

5) Crude Drug :- Cinnamon

Synonyms :- Dalchini, Cinnamon Bark, Ceylon Cinnamon

Biological Source :- It is the dried bark of the shoots of coppiced trees of Cinnamomum zeylanicum Nees.
Family :- Lauraceae

Physical Properties :- Colour :- The outer surface is dull yellowish-brown, while the inner surface is dark
Yellowish-brown. Odour :- Fragrant

Fig :- Cinnamon

Chemical Constituent :- Cinnamon contain about 0.5% to 1% Cinnamon bark, 1.2% of tannis mucilage,
calcium oxalate, starch grains and sweat substance known as mannitol, Cinnamaldehyde
Eugenol :- Found in clove oil, it contributes to the spicy aroma and has antioxidant properties.
Cinnamic acid :- Plays a role in the health benefits associated with cinnamon. Coumarin :- Found in higher
concentrations in Cassia cinnamon,; excessive intake can be harmful.
Linalool :- A compound that adds floral notes and has potential anti-inflammatory effects.

Uses :- Bark is use as Carminative, flavouring agent, mild astringent, anti-inflammatory, Anti-diabetic,
Antiseptic, Aromatic --In preparation of candies & perfumes.

Pharmacological Properties of Cinnamon :-

Guduchi, also known as Tinospora cordifolia, is a prominent herb in Ayurvedic medicine with several
pharmacological properties :-

Hypoglycemic :- It may help in lowering blood sugar levels, beneficial for diabetes management

1. Immunomodulatory :- Guduchi enhances the immune response, making it effective in boosting overall
immunity and combating infections.

2. Antioxidant :- It has strong antioxidant properties, helping to protect cells from oxidative stress and
damage.

3. Anti-inflammatory :- Guduchi is known for its anti-inflammatory effects, which can help reduce
inflammation in various conditions.

4. Antipyretic:- It possesses fever-reducing properties, making it useful in managing fevers.
5. Hepatoprotective :- Guduchi supports liver health and protects against liver damage caused by toxins.

6. Antimicrobial :- The herb exhibits antimicrobial activity against various bacteria, fungi, and viruses.

IJCRT2411761 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g830


http://www.ijcrt.org/

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 11 November 2024 | ISSN: 2320-2882

> Benefits of medicinal plants :-

a)

b)

d)

e)

Benefits of jamun seeds :- The seeds of jamun contain chemical compounds called jamboline and
jambosine that decrease the rate at which sugar is released into the bloodstream. Jamun seeds also
increase the production of insulin thereby making it excellent for diabetics.
- Blood Sugar Control :- Compounds like jamboline in jamun seeds may help regulate blood glucose
levels by slowing carbohydrate digestion and absorption.
- Insulin Sensitivity :- Research suggests that jamun seeds can enhance insulin sensitivity, which is
crucial for effective blood sugar management.

Benefits of Methi seeds :- Methi seeds, or fenugreek seeds, offer several benefits for managing
diabetes mellitus, making the valuable addition to dietary practices aimed at blood sugar control. Here’s
a detailed exploration of their benefits and how to incorporate them into a diabetes management plan.

1. Lowers Blood Sugar: Methi seeds contain soluble fiber, which slows down carbohydrate digestion

and absorption, reducing blood sugar spikes.

2. Improves Insulin Sensitivity: Fenugreek seeds enhance insulin receptor sensitivity, helping the body

use insulin more effectively.

Benefits of Stevia leaves :- Stevia leaves, derived from the Stevia rebaudiana plant, offer several
benefits for diabetics

1. Natural Sweetener :- Stevia is 200-300 times sweeter than sugar, making it an ideal sugar substitute.

2. Zero Calories :- Stevia contains virtually no calories, reducing carbohydrate intake. Stevia is a

natural sweetener that contains no calories, making it an excellent alternative to sugar for those

managing blood sugar levels. It doesn't raise blood glucose.
Blood Sugar Regulation :-Some studies suggest that stevia may help improve blood sugar control by
enhancing insulin sensitivity. This can lead to better overall glycemic management.

Conclusion :- Stevia can be a valuable addition to a diabetes-friendly diet. However, it's essential to

monitor how your body responds to it and consult with a healthcare professional when making dietary

changes.
Benefits of Guduchi :- Guduchi has been shown to reduce blood sugar levels, especially during fasting
levels. The anti-diabetic effect is attributed to the various phytochemicals present in it. It regulates the
blood sugar level by reducing oxidative stress, enhancing insulin release, and reducing the production
and breakdown of glucose in the body. Guduchi is especially useful for type 2 diabetes.

Guduchi's anti-diabetic effects are attributed to the phytochemicals it contains, which help regulate
blood sugar by: Reducing oxidative stress, Increasing insulin release, and Reducing the production and
breakdown of glucose.

Guduchi is also used in Ayurveda for a variety of other health benefits, including :- anti-oxidant, anti-
hyperlipidemic, hepatoprotective, cardiovascular protective, neuroprotective, osteoprotective,
radioprotective, anti-anxiety, adaptogenic, and analgesic.
Conclusion :- Guduchi's anti-diabetic effects are attributed to the phytochemicals it contains, which
help regulate blood sugar by: Reducing oxidative stress, Increasing insulin release, and Reducing the
production and breakdown of glucose.

Benefits of Cinnamon :- 1. Blood Sugar Control

Cinnamon can help lower blood sugar levels by improving insulin sensitivity. This allows the body to

use insulin more effectively, which is crucial for managing diabetes.

2. Reduction of Insulin Resistance

Cinnamon may reduce insulin resistance, helping cells respond better to insulin. This can lead to better

glucose uptake and lower blood sugar levels.

3. improves Insulin Sensitivity: Cinnamon enhances insulin receptor sensitivity, helping the body use

insulin more effectively.

4. Increases Glucose Uptake: Cinnamon aids glucose uptake in cells, reducing blood sugar levels.

Conclusion :- Cinnamon has been studied for its potential benefits in managing diabetes, particularly

type 2 diabetes. Research suggests that it may help lower blood sugar levels, improve insulin

sensitivity, and reduce inflammation. Some studies indicate that cinnamon can enhance glucose
metabolism and lower fasting blood sugar.
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» Material And Method Of Preparation :-

1. Extract of Jamun Seeds :-
Materials :- 1. Jamun seeds
2. Cleaning equipment (sieves, air jets)
3. Grinding equipment (mills, grinders)
4. Extraction solvents (water, ethanol, glycerin)
5. Filtration equipment (filter papers, centrifuges)
6. Drying equipment (ovens, desiccators)
7. Packaging materials (airtight containers, labels)

8. Analytical equipment (HPLC, TLC, GC-MS)

Methods of Preparation :-

Cleaning and Sorting
(Sort Jamun seeds by quality and size.)
(Remove impurities, dust, and contaminants using sieves and air jets)

U

Drying
(Air-dry or oven-dry Jamun seeds (50°C - 60°C) to reduce moisture.
Store dried seeds in airtight containers.)

-

Grinding
( Grind dried Jamun seeds into a fine powder using mills or grinders.

Sieve powder to ensure uniform particle size.)

<

Extraction
Method 1: Water Extraction
1. Soak ground Jamun seeds in water (1:10 ratio) for 2-4 hours.
2. Filter using filter papers or centrifuges.
3. Collect the extract and dry using ovens or desiccators.

Method 2: Ethanol Extraction

1. Mix ground Jamun seeds with ethanol (1:10 ratio) and soak for 2-4 hours.
2. Filter and collect the extract.

3. Evaporate ethanol using rotary evaporators or vacuum distillation.

Method 3: Glycerin Extraction

1. Mix ground Jamun seeds with glycerin (1:10 ratio) and soak for 2-4 hours.
2. Filter and collect the extract.

3. Dry using ovens or desiccators.

e

Standardization
1. Standardize extracts to desired alkaloid content (e.g., jambosine, gallic acid).
2. Use HPLC (High-Performance Liquid Chromatography) or TLC (Thin Layer Chromatography) for
analysis.
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Purification

Use chromatographic techniques (e.g., column chromatography) to purify alkaloids.

Crystallize purified compounds.

L

Packaging and Storage
1. Fill airtight containers with standardized extract.
2. Label with product information, batch number, and expiration date.
3. Store in cool, dry places (20°C - 30°C, 60% - 80% RH).

Quality Control
1. Test for microbial contamination, heavy metals, and pesticides.
2. Verify alkaloid content and extract purity.
3. Conduct stability studies to ensure shelf life.

Specifications :-
Sr.No. | Extract Percentage %
1 - Jamun seed extract :-
- Jambosine content 20% - 30%
- Gallic acid content 10% - 20%
- Moisture content <5%
- Heavy metals <10 ppm
2 Jamun seed powder:
- Jambosine content 30% - 40%
- Gallic acid content 20% -30%
- Moisture content <3%
- Heavy metals <5 ppm

2. Extract of Methi Seeds :-
Materials :-
. Fenugreek seeds (Trigonella foenum-graecum)
. Cleaning equipment (sieves, air jets)
. Grinding equipment (mills, grinders)
. Extraction solvents (water, ethanol, glycerin)
. Filtration equipment (filter papers, centrifuges)
. Drying equipment (ovens, desiccators)
. Packaging materials (airtight containers, labels)

NN R WN

Methods of Preparation :-

Cleaning and Sorting
( Sort Fenugreek seeds by size and quality.)
( Remove impurities, dust, and broken seeds using sieves and air jets.)

NV

Grinding
Grind seeds into a fine powder using mills or grinders.
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Sieve powder to ensure uniform particle size.

L

Extraction
Method 1: Water Extraction
1. Soak ground Fenugreek in water (1:10 ratio) for 2-4 hours.
2. Filter using filter papers or centrifuges.
3. Collect the extract and dry using ovens or desiccators.

Method 2: Ethanol Extraction

1. Mix ground Fenugreek with ethanol (1:10 ratio) and soak for 2-4 hours.
2. Filter and collect the extract.

3. Evaporate ethanol using rotary evaporators or vacuum distillation.

Method 3: Glycerin Extraction

1. Mix ground Fenugreek with glycerin (1:10 ratio) and soak for 2-4 hours.
2. Filter and collect the extract.

3. Dry using ovens or desiccators.

@

Standardization
1. Standardize extracts to desired alkaloid content (e.g., 4-hydroxyisoleucine).

2. Use HPLC (High-Performance Liquid Chromatography) or TLC (Thin Layer Chromatography) for
analysis.

e

Packaging and Storage
1. Fill airtight containers with standardized extract.

2. Label with product information, batch number, and expiration date.
3. Store in cool, dry places (20°C - 30°C, 60% - 80% RH).

L

Quality Control
1. Test for microbial contamination, heavy metals, and pesticides.
2. Verify alkaloid content and extract purity.
3. Conduct stability studies to ensure shelf life.

-

Safety Precautions
1. Wear protective gear (gloves, masks, goggles).
2. Ensure proper ventilation and equipment maintenance.
3. Handle chemicals and equipment with care.

Specification :-
Sr . No. Extract Percentage %
1 - Fenugreek seed extract :-
- 4-Hydroxyisoleucine content 20% - 30%
- Moisture content <5%
- Heavy metals < 10ppm
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2 - Fenugreek powder :-
- 4-Hydroxyisoleucine content 30% - 40%
- Moisture content <3%
- Heavy metals <5 ppm

3. Extract of Stevia Leaves :-
Materials :-
1. Stevia leaves (Stevia rebaudiana)
2. Cleaning equipment (sieves, air jets)
3. Grinding equipment (mills, grinders)
4. Extraction solvents (water, ethanol, glycerin)
5. Filtration equipment (filter papers, centrifuges)
6. Drying equipment (ovens, desiccators)
7. Packaging materials (airtight containers, labels)
8. Analytical equipment (HPLC, TLC, GC-MS)

Methods of Preparation :-

Cleaning and Sorting

(Sort Stevia leaves by quality and size.)
( Remove impurities, dust, and contaminants using sieves and air jets.)

.

Drying
1. Air-dry or oven-dry Stevia leaves (50°C - 60°C) to reduce moisture.
2. Store dried leaves in airtight containers.

N

Extraction
Method 1: Water Extraction
1. Steep dried Stevia leaves in water (1:10 ratio) for 2-4 hours.
2. Filter using filter papers or centrifuges.
3. Collect the extract and dry using ovens or desiccators.

Method 2: Ethanol Extraction

1. Mix dried Stevia leaves with ethanol (1:10 ratio) and soak for 2-4 hours.
2. Filter and collect the extract.

3. Evaporate ethanol using rotary evaporators or vacuum distillation.

Method 3: Glycerin Extraction

1. Mix dried Stevia leaves with glycerin (1:10 ratio) and soak for 2-4 hours.
2. Filter and collect the extract.

3. Dry using ovens or desiccators.

Standardization
1. Standardize extracts to desired steviol glycoside content (e.g., stevioside, rebaudioside A).
2. Use HPLC (High-Performance Liquid Chromatography) or TLC (Thin Layer Chromatography)

@analysi&
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Purification
1. Use chromatographic techniques (e.g., column chromatography) to purify steviol glycosides.
2. Crystallize purified compounds.

-

Packaging and Storage
1. Fill airtight containers with standardized extract.
2. Label with product information, batch number, and expiration date.
3. Store in cool, dry places (20°C - 30°C, 60% - 80% RH).

L

Quality Control
1. Test for microbial contamination, heavy metals, and pesticides.
2. Verify steviol glycoside content and extract purity.
3. Conduct stability studies to ensure shelf life.

Specifications :-
Sr. No. | Extract Percentage %
1 - Stevia leaf extract :-
- Stevioside content: 80% - 95% 80% - 95%
- Rebaudioside A content: 50% - 70% 50% - 70%
- Moisture content: < 5% <5%
- Heavy metals: < 10 ppm < 10 ppm
2 - Stevia powder :-
- Stevioside content: 95% - 99% 95% - 99%
- Rebaudioside A content: 70% - 90% 70% - 90%
- Moisture content: < 3% <3%
- Heavy metals: <5 ppm <5 ppm

Materials and Methods

1. Extract preparation of Tinospora cordifolia :-

Guduchi satva was prepared to process fresh T. cordifolia stems that were thoroughly washed with
potable water, chopped into small pieces of 1-2 inches, pounded completely into course slimy mass,
and soaked in water overnight. The material was thoroughly macerated the next day and filtered
through four folded muslin cloths. The filtrate or extracted liquid was kept for sedimentation up to 5
hours, then supernatant liquid decanted carefully, and the starchy material left into the bottom was
scrapped into the tray. This starchy material was then air-dried using a hot air oven with blowing air
at 40°c, which took 4-5 hour and finally obtained white colour crystalline powder

Specification :-
Sr. No. | Extract Percentage %
1 - Guduchi extract :-
- Berberine content 5% - 10%
- Palmatine content 2% - 5%
- Moisture content <5%
- Heavy metals <10 ppm
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2 - Guduchi powder :-
- Berberine content 10% - 15%
- Palmatine content 5% - 10%
- Moisture content <3%
- Heavy metals <5 ppm

Materials :-

1. Cinnamon bark

2. Cleaning equipment (sieves, air jets)

3. Grinding equipment (mills, grinders)

4. Extraction solvents (water, ethanol, glycerine)
5. Filtration equipment (filter papers, centrifuges)
6. Drying equipment (ovens, desiccators)

7. Packaging materials (airtight containers, labels)
8. Analytical equipment (HPLC, TLC, GC-MS)

Methods of Preparation :-

Cleaning and Sorting

e

( Sort Cinnamon bark by quality and size.)
(Remove impurities, dust, and contaminants using sieves and air jets.)

VU

Drying
1. Air-dry or oven-dry Cinnamon bark (50°C - 60°C) to reduce moisture.
2. Store dried bark in airtight containers.

-

Grinding
1. Grind dried Cinnamon bark into a fine powder using mills or grinders.
2. Sieve powder to ensure uniform particle size.

Y

Extraction
Method 1: Water Extraction
1. Soak ground Cinnamon in water (1:10 ratio) for 2-4 hours.
2. Filter using filter papers or centrifuges.
3. Collect the extract and dry using ovens or desiccators.
Method 2: Ethanol Extraction

1. Mix ground Cinnamon with ethanol (1:10 ratio) and soak for 2-4 hours.

2. Filter and collect the extract.
3. Evaporate ethanol using rotary evaporators or vacuum distillation.

Method 3: Glycerine Extraction

1. Mix ground Cinnamon with glycerin (1:10 ratio) and soak for 2-4 hours.
2. Filter and collect the extract.
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3. Dry using ovens or desiccators.

<

Standardization
1. Standardize extracts to desired cinnamaldehyde content (= 50%).
2. Use HPLC (High-Performance Liquid Chromatography) or TLC (Thin Layer Chromatography) for
analysis.

L

Purification
1. Use chromatographic techniques (e.g., column chromatography) to purify cinnamaldehyde.
2. Crystallize purified compounds.

L

Packaging and Storage
1. Fill airtight containers with standardized extract.
2. Label with product information, batch number, and expiration date.
3. Store in cool, dry places (20°C - 30°C, 60% - 80% RH).

>

Quality Control
1. Test for microbial contamination, heavy metals, and pesticides.
2. Verify cinnamaldehyde content and extract purity.
3. Conduct stability studies to ensure shelf life.

Specifications :-
Sr. No. Extract Percentage %
1 - Cinnamon extract :-
- Cinnamaldehyde content >50%
- Moisture content <5%
- Heavy metals < 10ppm
2 - Cinnamon powder :-
- Cinnamaldehyde content >30 %
- Moisture content <3%
- Heavy metals <5 ppm

Table 1 : Medicinal Plant with Antidiabetic properties :-

Sr. | Botanical Common Family Parts used for the | Activities

No. | Name Name study

1 Abelmoschus | Lady’s finger | Malvaceae Seeds, fruits Antidiabetic,
exculentus antioxidant and
Moench antihyperlipidemic
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2 Bryophyllum Life  plant, | Cressulaceae Leaves Antidiabetic,
pinnatum miracle leaf hypoglycemic
(Lam) oken

3 Boerhavia Spreading Nyctaginaceae leaves Anti-diabetic
diffusa L hogweed

4 Capparis Karira Capparidaceae | Fruit,flower,bark | Anti-diabetic,
decidua hypolipidemic
(Forssk)

Edgew

5 Curcuma Turmeric Zingiberaceae Rhizome Antidiabetic,
longa L. antioxidant,

hepatoprotective

6 Ficus Banyan tree | Moraceae Bark, aerial roots | Anti-diabetic
benghalensis

7 Ficus religiosa | Sacred fig Moraceae Bark Anti-diabetic

8 Phyllanthus Stonebeaker | Phyllanthaceae | Aerial Parts Anti-diabetic
niruri L.

> Diabetic Mellitus :-

Definition :- Diabetes mellitus is a group of metabolic disorders characterized by chronic hyperglycemia
(high blood sugar levels) due to insulin deficiency, insulin resistance, or both.

What is diabetes..?

Diabetes is a condition that happens when your blood sugar (glucose) is too high. It develops when your
pancreas doesn’t make enough insulin or any at all, or when your body isn’t responding to the effects of insulin
properly. Diabetes affects people of all ages. Most forms of diabetes are chronic (lifelong), and all forms are
manageable with medications and/or lifestyle changes. Glucose (sugar) mainly comes from carbohydrates in
your food and drinks. It’s your body’s go-to source of energy. Your blood carries glucose to all your body’s
cells to use for energy.

When glucose is in your bloodstream, it needs help — a “key” — to reach its final destination. This key is
insulin (a hormone). If your pancreas isn’t making enough insulin or your body isn’t using it properly, glucose
builds up in your bloodstream, causing high blood sugar (hyperglycemia).

Symptoms :-

- Increased thirst (polydipsia)
- Frequent urination (polyuria)
- Extreme hunger (polyphagia)

- Fatigue
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- Blurred vision

- Slow healing of cuts and wounds
- Unexplained weight loss (more common in type 1)
Causes :-

-Absence or insufficient production of insulin or and inability of the body to properly use insulin causes
Diabetes.

- It is cause by heridity

- Genetic

- Environmental factors

- Diet, Stress

- Pregnancy

- Pancreatic carcinoma

Treatment by Medicinal Plants :-

Using natural ingredients like jamun seeds, methi (fenugreek) seeds, stevia leaves, guduchi (Tinospora
cordifolia), and cinnamon can support diabetes management. Here’s how each of these may help :-

MECHANISM

Muscles Adipose tissue Intestine Liver Pancreas

A | ¢ J

, Inhibit the Glucose Absorption  Decrease the Glucose Increase the
Increase Peripheral Glucose uptake s cncation

Plants: - production
Plants; - ! Plants: - Plants: -
: . o Allium cepa s
. Cmnamo'mum verum o Fenugreek leaves ° Pz.max Ginseng
o Pz.inax Ginseng b Beshernoe ¢ Bitter Melon o
¢ Bitter Melon 2 ¢ Aloe barbadensis miller
Decrease glucose levels in blood ; o
e e i ¢ Biophytum sensitivum
T LSNPS De e - l Increase insulin secretion

l

* Maintain normal glucose level in blood —
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1. Jamun Seeds :- They contain compounds that can help lower blood sugar levels and improve insulin
sensitivity. You can consume them in powdered form or as an extract.

2. Methi Seeds :- Rich in soluble fiber, methi seeds can help regulate blood sugar levels. Soaking them
overnight and consuming them in the morning is a common practice.

3. Stevia Leaves :- A natural sweetener with no calories, stevia can be a good substitute for sugar. It may help
manage blood sugar levels without spiking them.

4. Guduchi :- Known for its anti-diabetic properties, guduchi can help improve insulin sensitivity and support
overall metabolic health. It can be taken as a powder or in supplement form.

5. Cinnamon :- This spice may improve insulin sensitivity and lower blood sugar levels. Adding it to meals
or beverages can be beneficial.

Tips for Use :-

- Consult a Healthcare Provider :- Always consult with a healthcare professional before starting any new
treatment.

- Balanced Diet :- Incorporate these ingredients into a balanced diet rich in whole foods, fiber, and low in
processed sugars.

- Regular Monitoring :- Keep track of blood sugar levels to see how these ingredients affect your body.

Caution :-

While these natural remedies can be beneficial, they should complement conventional diabetes treatment and
not replace prescribed medications.

> Conclusion :-

In conclusion, the comparative study of medicinal plants used in the management of diabetes mellitus
highlights the significant potential of these natural remedies in glycemic control and overall diabetes
management. Various plants, such as bitter melon, fenugreek, and cinnamon, demonstrate different
mechanisms of action, including enhancing insulin sensitivity, promoting glucose metabolism, and exhibiting
antioxidant properties.

The findings underscore the need for further research to validate these effects through clinical trials, establish
optimal dosages, and understand potential interactions with conventional treatments. Integrating these
medicinal plants into diabetes management strategies may provide complementary benefits, particularly in
populations seeking alternative or adjunct therapies. However, a cautious approach is essential to ensure safety
and efficacy. Ultimately, the synergy of traditional knowledge and modern science can pave the way for
innovative and holistic diabetes care solutions.
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