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Collection, Processing and storage of drugs of natural origin

Cultivation of Medicinal Plants

o Cultivation is the scientific and controlled growth of medicinal plants to obtain
high-quality drugs in a sustainable manner.
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Importance of Cultivation
Prevents overexploitation of wild medicinal plants.
Ensures high yield and consistent quality.
Protects endangered species from extinction.
Helps in standardization of plant-derived medicines.

Provides economic benefits to farmers and herbal industries.

Methods of Cultivation
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1. Sexual Propagation (Seed Propagation)

» Involves growing plants from seeds.

» Seeds develop through fertilization and genetic recombination.

Examples:

o Ocimum sanctum (Tulsi) - Grown from seeds for essential oil production.

o Papaver somniferum (Opium poppy) — Cultivated for alkaloid content.

Advantages:

o Genetic diversity enhances adaptability and disease resistance.
o Cost-effective and easy for large-scale farming.

o Seeds can be stored for future use.

Disadvantages:

o Slow growth and longer germination time.
o Some plants have low seed viability.

o Genetic variations may lead to inconsistent medicinal properties.

2. Asexual Propagation (Vegetative Propagation)

» Involves growing new plants from vegetative parts like roots, stems, or leaves.

» Produces genetically identical plants (clones).

Asexual Propagation Methods

A. Cutting
= Growing plants from stem, root, or leaf cuttings.
= Example: Mentha species (Mint) — Propagated from stem cuttings.

B. Layering

= Abranchis bent and covered with soil until roots develop.
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= Example: Vanilla planifolia (Vanilla) — Air layering method.

C. Grafting & Budding

= Joining two plant parts to combine desired traits.

= Example: Citrus species (Lemon, Orange) — Used for medicinal essential
oils.

D. Rhizomes & Tubers

= Underground stems or tubers grow into new plants.

= Example: Curcuma longa (Turmeric) — Propagated from rhizomes.

E. Tissue Culture (Micropropagation)

= Growing plants from small tissue samples in sterile lab conditions.

= Example: Rauwolfia serpentina (Sarpagandha) — Used for large-scale
production.

Advantages:

o Faster growth and early maturity.
o Ensures uniform medicinal properties.

o Allows multiplication of rare or endangered species.

Disadvantages:

o No genetic diversity, making plants vulnerable to diseases.
o Some methods (grafting, tissue culture) require technical expertise.

o Higher cost than seed propagation.

Advantages of Cultivation of Medicinal Plants

Ensures sustainable supply and prevents overexploitation.
Higher yield and better control over quality.

Disease-resistant varieties can be developed.

Prevents adulteration commonly found in wild-collected plants.

Economic benefits for farmers and herbal industries.

Disadvantages
High initial investment in land, irrigation, and processing.
Slow growth for certain plants (Ginseng, Sarpagandha).
Pests and diseases may require regular management.

Environmental impact if monoculture reduces biodiversity
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Collection of Medicinal Plants

Collection is the process of harvesting plant materials such as leaves, roots, bark, flowers, and
seeds at the right time to ensure maximum potency of active compounds.

Proper collection techniques help maintain the medicinal value, sustainability, and purity of
plant-derived drugs.

Types of Collection

1. Wild Collection
» Harvesting plants from forests and natural habitats.
» Example: Taxus baccata — Collected for the anticancer drug Taxol.

2. Cultivated Collection

» Gathering plant parts from controlled farms to ensure quality and sustainability.

» Example: Withania somnifera (Ashwagandha) — Cultivated for medicinal use.

Guidelines for Proper Collection

1. Correct Season & Stage of Growth

> Leaves - Collected before flowering (Tulsi, Neem).
Flowers — Harvested just before full bloom (Clove, Saffron).
Fruits & Seeds - Collected when fully ripe (Black Pepper, Cardamom).
Roots & Rhizomes — Gathered during the dormant season (Ginger, Turmeric).

Bark — Harvested when the plant is actively growing (Cinchona, Arjuna).

2. Proper Harvesting Techniques
» Use sharp tools to avoid plant damage.
» Collect only mature plant parts for better medicinal properties.
» Avoid harvesting from polluted areas (e.g., near industrial sites or roads).

3. Sustainable Collection Practices

» Prevent overharvesting — Take only mature parts and leave enough for regeneration.
> Rotate collection sites to prevent depletion of natural plant populations.

» Follow ethical harvesting — Avoid uprooting entire plants unless necessary.

Processing of Medicinal Plants

e Processing involves post-harvest handling of medicinal plants to maintain their potency,
stability, and purity.
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Steps in Processing

Cleaning

Size Reduction

Extraction & Isolation

1. Cleaning
» Removes dirt, dust, and foreign materials.
» Washing (if needed) — Aloe vera gel is extracted after thorough washing.
2. Drying
» Reduces moisture content to prevent microbial growth.
» Methods:
o Sun Drying: Used for hardy materials like Senna leaves.
o Shade Drying: Protects volatile compounds (Peppermint, Basil).
o Artificial Drying: Hot-air drying at controlled temperatures.
3. Garbling
» Sorting and removing unwanted plant parts, dirt, and insects.

4. Size Reduction (Cutting & Grinding)

» Whole plants are chopped, ground, or powdered for extraction.

» Example: Ginger is dried and ground into a fine powder.

5. Extraction & Isolation of Active Compounds

» Methods:
o Solvent Extraction (Ethanol, Water, Acetone).
o Steam Distillation (Essential oils from Eucalyptus, Peppermint).

o Supercritical Fluid Extraction (High-purity extraction for pharmaceuticals).

Storage of Medicinal Plants
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e Proper storage ensures that medicinal plant materials retain their potency and medicinal
properties.

Factors Affecting Storage

1. Temperature Control:
» Cool storage (10-15°C) prevents degradation.
» Essential oils (Peppermint, Eucalyptus) require refrigeration.
. Moisture Control:
» Low humidity (<10%) prevents fungal growth.

» Silica gel or vacuum-sealed containers for sensitive materials.

. Protection from Light:

» UV rays degrade alkaloids and flavonoids.
» Store in dark glass bottles or opaque containers.
. Container Selection:
» Glass, metal, or high-quality plastic containers to prevent contamination.

. Insect & Pest Control:

» Neem leaves, cloves, or camphor act as natural repellents.

Shelf Life of Stored Medicinal Plants

e Dried Leaves & Flowers: 1-2 years (Chamomile, Tulsi).
o Roots & Rhizomes: 2-3 years (Ginger, Turmeric).

e Barks & Seeds: 3-5 years (Cinchona, Cardamom).

Factors Influencing Cultivation of Medicinal Plants

e Cultivation of medicinal plants is influenced by several environmental, biological, and
agricultural factors that impact growth, yield, and the quality of bioactive compounds.

1. Environmental Factors

» Climate - Temperature, rainfall, humidity, and sunlight affect growth (Aloe vera thrives in
warm, dry climates).

Soil - Well-drained, nutrient-rich soil enhances potency (Ashwagandha prefers sandy loam
soil).

Water Availability — Proper irrigation prevents drought or root rot (Mint requires frequent
watering).
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> Altitude & Geography — Some plants grow best at specific elevations (Digitalis purpurea
thrives in high-altitude areas).

2. Biological Factors

» Plant Species & Variety — Different species require different growth conditions.
> Pest & Disease Resistance - Affects yield and quality (Neem is naturally pest-resistant).

> Pollination & Propagation — Some plants need specific pollinators (Vanilla requires hand
pollination).

3. Agronomic Factors

Propagation Method - Sexual (seeds) or asexual (cuttings, grafting) propagation affects
growth.

Crop Management - Includes weeding, pruning, and intercropping for better yield.

Harvesting Time & Techniques - Proper timing ensures potency (Senna leaves are
collected before flowering).

4. Economic & Market Factors

Demand & Market Value - High-demand plants encourage large-scale farming (Turmeric,
Ginseng).

Cost of Cultivation — Expenses for land, labor, and fertilizers impact profitability.

Government Policies & Support — Regulations, subsidies, and conservation laws affect
production (CITES restricts trade of endangered plants).

Plant Hormones and Their Applications

Introduction
e Plant hormones (phytohormones) regulate growth, development, and stress responses.

e |npharmacognosy and phytochemistry, they enhance medicinal plant yield, secondary
metabolite production, propagation, and tissue culture.

Types and Applications
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Plant Growth
Regulators

1. Auxins
Function:

» Promote root growth, cell elongation, apical dominance, tropism, and callus
formation.

Applications:

> Rootinduction in Aloe vera, Rauwolfia serpentina
> Enhances alkaloid production (Catharanthus roseus)

> Propagation of rare medicinal plants (Rauwolfia serpentina)
2. Gibberellins (GA)
Function:
» Stimulate seed germination, stem elongation, flowering, and biomass increase.

Applications:

» Boosts alkaloids & steroids (Dioscorea, Panax ginseng)
> Enhances flowering in Digitalis purpurea
3. Cytokinins
Function:
» Promote cell division, delay aging, and improve nutrient transport.

Applications:

> Micropropagation of medicinal plants (Neem, Curcuma longa)

> Enhances bioactive compounds (Ocimum sanctum)

4. Abscisic Acid (ABA)

Function:
» Regulates seed dormancy, drought resistance, and stress metabolism.

Applications:
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> Strengthens medicinal plant stress resistance (Aloe vera)
> Increases antioxidants in Camellia sinensis
5. Ethylene
Function:
» Controls fruit ripening, leaf senescence, and root formation.

Applications:

> Regulates bioactive compounds (Papaver somniferum)

> Increases latex yield (Hevea brasiliensis)

Polyploidy in Medicinal Plants

What is Polyploidy?

e Polyploidy is a genetic condition where a plant has more than two sets of chromosomes.

o While most plants are diploid (2n), polyploid plants can be triploid (3n), tetraploid (4n), or
higher.

Types of Polyploidy

1. Autopolyploidy:

» Extra chromosome sets originate from the same species.
» Example: Atropa belladonna — Tetraploid varieties have higher alkaloid content.

2. Allopolyploidy:

» Results from hybridization between different species, followed by chromosome
doubling.

» Example: Triticum aestivum (Wheat) — Used in medicinal applications.

Methods of Inducing Polyploidy

¢ Chemical Induction: Colchicine disrupts mitotic spindle fibers, causing chromosome
doubling.

o Physical Methods: High temperature or radiation exposure.

Applications in Medicinal Plants

A. Increased Secondary Metabolite Production

» Rauwolfia serpentina — Higher reserpine content.

» Atropa belladonna — Higher tropane alkaloid levels.

B. Improved Growth & Biomass
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» Papaver somniferum —Increased morphine and codeine production.

C. Enhanced Disease Resistance

» Panaxginseng — Greater pathogen resistance.

Advantages

e Higher bioactive compound content.
e Increased resistance to environmental stress.

o Larger plant organs, improving harvesting efficiency.

Disadvantages

e Some polyploids (e.g., triploids) are sterile.

e Slower growth in certain species.

Mutation Breeding in Medicinal Plants

What is Mutation?

e A mutationis a sudden, heritable genetic change, occurring naturally or induced through
chemical or physical agents.

Types of Mutations

1. Spontaneous Mutations:
» Occur naturally due to DNA replication errors or environmental factors.
» Example: Digitalis purpurea — Natural variants with higher cardiac glycosides.

2. Induced Mutations:

» Caused by mutagens like chemicals or radiation.

Methods of Inducing Mutations

¢ Chemical Mutagens: Ethyl Methane Sulfonate (EMS), Sodium Azide (NaN,), Colchicine.

¢ Physical Mutagens: Gamma rays, X-rays, UV radiation.

Applications in Medicinal Plants

1. Enhanced Alkaloid Production

» Catharanthus roseus — Mutant strains produce higher vinblastine and vincristine.
2. Improved Disease Resistance
» Withania somnifera — Mutation-induced variants with better fungal resistance.

3. Increased Yield
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» Curcuma longa - High-yielding turmeric varieties.

Advantages

o Faster method for developing new medicinal plant varieties.

e Introduces beneficial traits without crossbreeding.

Disadvantages

e Some mutations may be harmful.

e Requires careful screening to select desirable traits.

Hybridization in Medicinal Plants

What is Hybridization?

o Hybridization is the process of crossing genetically different plant species or varieties to create
offspring with desirable traits, improving yield, quality, and resistance.

Types of Hybridization

1. Intraspecific Hybridization:

» Crossing between different varieties of the same species.
» Example: Aloe vera - Varieties crossed for increased gel yield.
2. Interspecific Hybridization:
» Crossing between different species of the same genus.
» Example: Mentha arvensis x Mentha piperita — Hybrid mint species with better oil yield.

3. Intergeneric Hybridization:

» Crossing between different genera.

» Example: Rare in medicinal plants but possible through protoplast fusion.

Methods of Hybridization

o Controlled Pollination: Manually transferring pollen from one plant to another.

e Tissue Culture & Somatic Hybridization: Fusion of protoplasts (cell components without cell
walls) to create hybrids.

Procedure of Hybridization (in Short)

. Selection of Parents — Choose two genetically different plants with desirable traits.

Emasculation - Remove anthers from the female parent to prevent self-pollination (if
necessary).

Bagging — Cover the emasculated flower to prevent unwanted pollination.
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Pollination - Transfer pollen from the selected male parent to the stigma of the female parent.
Re-Bagging — Cover the pollinated flower to protect it from contamination.

. Seed Collection - Harvest hybrid seeds once they mature.

. Germination & Selection — Grow hybrid seeds and select plants with desired traits.

. Stabilization —- Grow multiple generations to ensure the hybrid traits are stable.

Applications in Medicinal Plants

1. Improved Essential Oil Content

» Mentha hybrids — Higher menthol content for pharmaceutical use.

2. Higher Yield & Faster Growth

» Ginseng hybrids (Panax species)— Faster growth and increased ginsenoside content.
3. Disease Resistance

» Hybrid Neem Trees (Azadirachta indica) — More resistant to pests and diseases.

Advantages

e Combines the best traits from both parent plants.
o Cancreate disease-resistant, high-yielding medicinal plants.

e Increases secondary metabolite production.

Disadvantages

o Takes multiple generations to stabilize traits.

e Some hybrids may be sterile.
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