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Advanced Pharmacognosy-I, subject code MPG102T, is the second core theory subject of M.Pharm
Pharmacognosy, Semester 1. It carries 4 credits and 60 hours of theory, taught at 4 hours per week, for 100
marks. Where the first semester's analytical subject teaches how natural products are measured, this
subject teaches where they come from and how they are controlled from the field and the sea to the
finished product and the patient. Its scope, as the syllabus states it, is to learn and understand the
advances in the field of cultivation and isolation of drugs of natural origin, the various phytopharmaceuticals,
nutraceuticals and their medicinal use and health benefits. Five questions organise the whole course. How
is a medicinal plant grown and collected so that its chemistry is right? What does the sea yield, and why is it
so hard to work with? Which natural products are eaten as health products rather than prescribed as
medicines, and how are they standardised? What are the named phytopharmaceuticals, compound by
compound, and what is each one chemically? And how is the safety of all of these products watched after
they reach the public, when most of them were never tested like drugs before sale? The units follow that
order. Unit 1 covers plant drug cultivation: the importance of pharmacognosy in the herbal drug industry, the
Indian Council of Agricultural Research, Current Good Agricultural Practices, Current Good Cultivation
Practices and Current Good Collection Practices, and the conservation of medicinal plants by in-situ and
ex-situ methods. Unit 2 covers marine natural products: the general methods of isolation and purification,
marine toxins, recent advances in marine drug research, and the problems of that research, taxonomical
identification and chemical screening, with their solutions. Unit 3 covers nutraceuticals: current trends and
future scope, the supplement categories from minerals and vitamins to dietary fibres and polyunsaturated
fatty acids, herbs as functional foods, formulation and standardisation, regulatory aspects and FSSAI
guidelines, and nine named products studied in detail: Spirulina, soya bean, ginseng, garlic, broccoli, green
and herbal tea, flax seeds, black cohosh and turmeric. Unit 4 covers phytopharmaceuticals, group by group:
carotenoids, limonoids, saponins, flavonoids, phenolic acids, vitamins, tocotrienols and tocopherols, and a
closing set of named compounds including andrographolide, withanolides, vascine and taxol. Unit 5 covers
the pharmacovigilance of drugs of natural origin: the WHO and AYUSH guidelines for safety monitoring of
natural medicine, spontaneous reporting schemes for biodrug adverse reactions, and biodrug-drug and
biodrug-food interactions with examples. One discipline runs through the notes: a natural origin is not a
safety certificate and not a quality certificate. Every unit is, in its own way, about the controls that turn a
variable natural material into a dependable product.

1.1 Pharmacognosy in the herbal drug industry: why cultivation is the first quality step

Pharmacognosy is the study of drugs of natural origin: their sources, their identification, their chemistry and
their quality. In a synthetic drug factory, quality begins with a defined chemical starting material bought to a
specification. In the herbal drug industry, quality begins much earlier, with a living plant. The active
constituents of a medicinal plant are not fixed by its name. They vary with the species and the chemotype,
with the soil and the climate, with the season and the age of the plant, with the part harvested, and with how
that part is dried, stored and transported. A manufacturer who buys dried plant material on the open market
inherits all of that variation and can only test for it after the event. A manufacturer who controls cultivation
controls the variation at its source. That is why this unit, and this subject, begin in the field rather than in the
factory.
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Cultivation gives the herbal industry four things that wild collection alone cannot guarantee. The first is
identity: a cultivated crop is planted from known seed or planting material of a named species and variety,
so the starting identity is documented rather than argued over at the buying point. The second is uniformity:
plants of one variety, grown in one place under one regime and harvested at one stage, are far more alike
in constituent content than mixed wild collections gathered by many hands across many sites. The third is
supply: an industry that must fill orders every month cannot depend on a wild resource that fluctuates with
weather, access and over-collection, and cultivation turns an uncertain gather into a plannable crop. The
fourth is sustainability: every tonne of plant material grown on a farm is a tonne not stripped from a wild
population, and for species under pressure that difference decides whether the resource survives. Against
these advantages stand real costs. Cultivation needs land, planting material, agronomic knowledge and
time, and a slow growing species may tie up a field for years before the first harvest. The industry's settled
position is therefore mixed: cultivate what can be cultivated economically, collect what must be collected
under strict good collection practice, and conserve the wild resource either way.

1.2 The Indian Council of Agricultural Research (ICAR)

The Indian Council of Agricultural Research is the apex national body for agricultural research and
education in India, working through a network of research institutes, national research centres and
agricultural universities. Its relevance to pharmacognosy is direct: medicinal and aromatic plants are
agricultural crops, and the scientific work that turns a wild medicinal plant into a farmable crop is agricultural
research. That work includes the collection and evaluation of germplasm, the selection and release of
improved varieties with higher yield or higher constituent content, the development of agro-techniques for
each species (sowing time, spacing, nutrient and water needs, harvest stage), plant protection against
pests and diseases, and post harvest handling suited to the drug part. For the pharmacognosy student, the
point to hold is the division of labour. The herbal manufacturer sets the quality specification, the
pharmacopoeial monograph states it, but the cultivated raw material that can meet it season after season
exists because agricultural research did the variety and agronomy work first. When an examination answer
discusses cultivation, naming the research backbone, ICAR and its institutes and the agricultural
universities, shows that cultivation is an organised scientific system and not simply farming by habit.

1.3 Current Good Agricultural Practices

Good Agricultural Practice, in its current form usually written as Current Good Agricultural Practices, is the
set of principles applied on the farm to produce a crop that is safe, traceable and of consistent quality while
protecting the workers and the environment. Applied to medicinal plants, its core elements are these. The
site is chosen and recorded: soil and water are assessed, and land with a history of contamination
unsuitable for a medicinal crop is avoided. Inputs are controlled: seed and planting material are of known
identity and quality, fertilisers and plant protection products are used responsibly and recorded, and
anything that could leave an unwanted residue in the harvested drug is managed with the harvested
product in mind. Hygiene is maintained in handling the crop, and workers are trained for the tasks they
perform. Above all, records are kept: what was planted, where, when, what was applied, and when each lot
was harvested. Those records are what make traceability possible, so that a finished herbal product can be
traced back to a field and a season, and a problem lot can be found and withdrawn. Good Agricultural
Practice is the farm level half of the quality chain; the next two sections take its two specialised forms for
medicinal plants.

1.4 Current Good Cultivation Practices

Current Good Cultivation Practices are the good agricultural principles specialised to the growing of
medicinal plants, where the crop's value lies in its chemistry and not only in its weight. The cultivation plan
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starts from the drug specification and works backwards. The species and, where it matters, the variety or
chemotype are selected because their constituent profile matches the monograph. The growing conditions
are set to favour that profile: the syllabus of factors is long, and the standard teaching groups it into the
conditions of the place (climate, altitude, rainfall, soil type and fertility) and the management of the crop
(sowing and planting method, spacing, irrigation, nutrition, weed and pest management, and the growth
stage at which the drug part is harvested). Timing deserves its own emphasis. For many medicinal plants
the constituent content rises and falls across the season and even across the day, and the part used may
be leaf, flower, fruit, seed, root, rhizome or bark, each with its own correct harvest stage. Cultivation
practice therefore fixes not only how the plant is grown but when the drug part is taken, because a
chemically immature or over mature harvest is a failed drug however healthy the crop looked. Records link
each harvest lot to its field, variety and dates, so that a constituent failure found in the laboratory can be
traced to the cultivation decision that caused it.

1.5 From field to factory: the cultivation to collection pipeline

Cultivation and collection meet at the harvest, and the steps between a standing crop and a dried, graded
raw drug are where much quality is won or lost. Drying stops enzymatic change and mould growth; grading
removes foreign matter and the wrong plant parts; packing and storage protect the drug from moisture, light
and pests until manufacture. The pipeline below is the standard sequence taught with this unit, and the
figure that follows it shows the same chain as a diagram.

Verified seed or planting material of the nanmed species and variety

Fi el d preparation, sowi ng or planting, crop managenent under GAP

Harvest of the correct plant part at the correct growh stage

Primary processing: cleaning, washing where suitable, sorting

Drying under controlled conditions to the specified noisture |evel

Gradi ng, packing, labelling of the lot with field and harvest records

Storage and transport to the nmanufacturer, identity and quality testing
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Cultivation to collection: the pipeline

1. Verified planting material
Named species and variety, documented source
A 2
2. Cultivation under GAP
Site, inputs and crop management recorded
L 2
3. Harvest at the correct stage
Correct plant part, correct growth stage
A 2
4. Cleaning, sorting and drying
Controlled drying to the specified moisture
A 2
5. Grading, packing, lot labelling
Field and harvest records travel with the lot
L 2
6. Storage, transport, testing

\_ Identity and quality tested before manufacture )

Traceability is the product: every lot can be followed back to its field
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Figure: The cultivation to collection pipeline. Each stage carries the lot records forward, so the tested raw drug can be traced back to
its field, variety and harvest date.

1.6 Current Good Collection Practices

Not every medicinal plant is cultivated. Many are still gathered from the wild, and some can only be
collected, and for all of them Current Good Collection Practices supply the control that cultivation supplies
for a crop. The first rule is identification at the point of collection: the collector must know the target species
with certainty, because a wild stand mixes look alike species and a single wrong species in a lot can mean
an ineffective drug or a toxic one. The second rule is correct part, correct stage, correct method: the
specified part is taken at the stage of maximum suitability, by a method that does not destroy the plant
where the plant is meant to survive, as when bark or roots are taken under rules that spare the population.
The third rule is sustainability of the collection itself: collection is planned so that the population can
regenerate, with limits on how much is taken and rotation of collection areas, and collection from protected
or prohibited sources is excluded. The fourth rule is clean handling from the moment of collection: material
is kept free of soil, foreign plants and contamination, protected from rain and ground contact, and moved
promptly to drying. The fifth rule is documentation: where the material was collected, when, by whom, and
in what quantity. Collection practice and cultivation practice are therefore the same discipline in two
settings: known identity, correct part and stage, clean handling, sustainable taking, and records that make
the lot traceable.

1.7 Conservation of medicinal plants: in-situ and ex-situ

Conservation enters this unit because the herbal industry’'s raw material base is a living resource under
pressure. Demand growth, habitat loss and destructive collection have pushed many medicinal species
towards scarcity, and a species lost in the wild takes its chemistry and its genetic variety with it. The
syllabus names the two great conservation strategies, and the examination expects them compared
cleanly. In-situ conservation protects the plant in its natural habitat: national parks, wildlife sanctuaries,
biosphere reserves and other protected areas, together with legal protection of threatened species and
regulation of collection and trade. Its strength is that the species keeps evolving in its real ecosystem, with
its pollinators, its soil community and its full genetic range intact. Its weakness is that it depends on the
habitat itself surviving. Ex-situ conservation protects the plant away from its natural habitat: botanical
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gardens, medicinal plant gardens, field gene banks, seed banks, and laboratory methods such as tissue
culture collections and cryopreservation of seeds, tissues or cells. Its strength is security against habitat
loss and ready access for research and reintroduction; its weakness is that a garden or a seed store holds
only a sample of the species' genetic range, kept under artificial conditions. The two strategies are
complements, not rivals: in-situ conservation keeps the living system whole, and ex-situ conservation keeps
an insurance copy and a working collection. Cultivation itself is a conservation tool, since every cultivated
supply reduces collection pressure on the wild stand.

Point In-situ conservation Ex-situ conservation

Where In the natural habitat Away from the natural habitat

Typical Protected areas, reserves, legal protection of Botanical gardens, field gene banks, seed banks, tissue culture
forms species and habitat and cryopreservation

Genetic The whole wild population and its variation A sample of the species, as collected and stored

range kept

Ecosystem  Yes, with pollinators and associated species No, the plant is kept out of its ecosystem

kept

Main The species continues to evolve naturally Security against habitat loss; material available for research and
strength reintroduction

Main Fails if the habitat is destroyed Narrower genetic base; artificial conditions

weakness

Conserving medicinal plants: two strategies

In the natural habitat

Whole population kept
Ecosystem stays intact

Fails if habitat is lost

Protected areas and reserves

Away from the habitat
Gardens and gene banks
Seed banks, tissue culture

Sample of the species kept

Material ready for research

J

J

.

In-situ keeps it whole
Ex-situ keeps a copy
Cultivation cuts pressure
Wild stands recover

Resource base survives

Neither strategy alone is enough: sound programmes run both
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Figure: In-situ conservation keeps the species in its ecosystem; ex-situ conservation keeps a secured sample of it outside the
habitat. Sound programmes use both.

1.8 Unit 1 in one view

Plant drug cultivation is the first quality step of the herbal drug industry, because the chemistry of a plant
drug is set in the field. ICAR and the agricultural research system supply the varieties and agro-techniques.
Current Good Agricultural Practices govern the farm, Current Good Cultivation Practices specialise them to
the chemistry of a medicinal crop, and Current Good Collection Practices apply the same discipline to wild
gathered material. Conservation, in-situ and ex-situ together, protects the resource base on which all of it

depends.
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