
1. Definition:
Pharmacognosy is the study of drugs obtained from natural sources and their use 
in treating diseases. 
 It dates back to ancient times when humans discovered the medicinal properties 
of plants and has since evolved into a modern scientific discipline that plays a crucial 
role in drug discovery and development. It involves the identification, isolation, 
and characterization of biologically active compounds present in natural products.
 The science of pharmacognosy investigates treated medications derived from 
natural sources such as plants, animals, and minerals.
 Pharmacognosy is the scientific and systematic study of the structural, physical, 
chemical, and sensory characteristics of crude medications of vegetable, animal, 
and mineral origin, as well as their history, mode of cultivation, collection, and 
preparation for the market. It is broadly described as studying crude drugs’ structural, 
physical, chemical and sensory characteristics.   

2. Recent advances in pharmacognosy include:
A. Modern isolation techniques:
The science of pharmacognosy has made significant strides forward thanks to 
modern isolation techniques, which have made it possible to extract physiologically 
active substances from their natural sources efficiently and effectively. In the field 
of pharmacognosy, some of the contemporary isolation methods that are employed 
most frequently include the following:
1. Liquid-liquid extraction: This method is a straightforward approach that is 

utilized frequently in the process of isolating natural compounds. Following 
the grinding of the plant material, an appropriate solvent, such as ethanol or 
methanol, is used to extract the desired compound. After that, the mixture is 
filtered, and the solvent is evaporated to obtain the crude extract. After that, the 
crude extract can be refined further using several different chromatographic 
procedures.

2. Chromatography: Chromatography is a powerful method for separating 
and purifying natural items, and it’s been used for a long time. In the 
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pharmacognosy field, high-performance liquid chromatography (HPLC) 
and gas chromatography (G.C.) are frequently employed to separate and 
identify particular substances in combination. The technique known as thin-
layer chromatography, or T.L.C., is another instrument frequently used for 
preliminary screening.

3. Supercritical fluid extraction: Extraction through a supercritical fluid. This 
method uses a supercritical fluid such as carbon dioxide to extract natural 
compounds from plant material. Extraction of lipophilic chemicals, which 
are notoriously challenging to do with traditional solvents, is a common 
application of this technique.

4. Microwave-assisted extraction: Microwave-assisted extraction is a relatively 
recent method of extracting natural compounds from plant material using 
microwave radiation. Compared to more traditional extraction techniques, this 
process is quicker and more effective and uses less solvent.

5. Ultrasound-assisted extraction: This method employs sound waves with a 
high frequency to break down plant material and extract natural compounds. 
Compared to more traditional extraction techniques, this process is quicker and 
more effective and uses less solvent.

 To summarize, developing contemporary techniques for isolating natural 
products has significantly expanded the ability to isolate and purify natural products. 
It has opened the door to discovering new bioactive compounds that may have 
therapeutic promise in treating various illnesses.
B. Pharmacological testing procedures to prepare purified substances:
The purified chemicals produced from natural sources are put through a series of 
pharmacological tests so that researchers can evaluate the substances’ potential 
medicinal benefits. The purified chemicals are put through a battery of tests, both 
in vitro and in vivo, to determine whether they are safe, effective, or have any 
pharmacological action.
 In vitro, testing entails evaluating the effects of pure chemicals on particular 
biological pathways or receptors by using isolated cells or tissues. These cells or 
tissues can either be human or animal. The results of these tests could provide 
useful information regarding the mechanisms of action of the compounds and the 
possible therapeutic uses of those compounds.
 In vivo testing entails putting purified substances through their paces on animal 
models to determine their safety and effectiveness. Studies of acute toxicity, 
subchronic and chronic toxicity, and pharmacodynamic and pharmacokinetic 
studies are all examples of tests that fall under this category. These experiments 
can yield useful information regarding the purified compounds’ potential adverse 
effects and the appropriate dose regimens for those compounds.
 After the purified substances have been put through and proven successful in 
preclinical testing, the next step is to put them through clinical testing on humans. 
In the course of these clinical tests, the compounds are put through a battery of 
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demanding examinations to determine whether or not they are safe for human use 
and whether or not they are effective. The clinical tests are carried out in stages, 
each aiming to answer certain issues regarding the reliability and usefulness of the 
tested chemicals.
 In conclusion, applying pharmacological testing protocols is necessary for 
producing purified substances derived from natural sources. The compounds are 
put through a battery of tests, both in vitro and in vivo, to determine whether or not 
they are safe to use, whether or not they are effective, and whether or not they have 
any pharmacological effects. After the purified substances have been put through 
and proven successful in preclinical testing, the next step is to put them through 
clinical testing on humans.
C. Cultivation and propagation of tissue culture:
Plant cultivation and propagation can be accomplished by a process called tissue 
culture, which involves the hygienic (bacteria-free) growth of plant cells, tissues, 
or organs in a contained setting. Using techniques that involve tissue culture, it is 
possible to grow plant material that is genetically identical to the parent plant while 
also allowing for the large-scale propagation of plants.
 The tissue culture method begins with selecting a plant species that will be 
suited for the procedure and creating explants, which are small pieces of plant 
tissue taken from the plant that will be cultured. These explants are then subjected 
to a sterilization process to remove any bacteria that can impede the growth of the 
plant cells.
 After sanitizing the explants, they are transplanted onto a culture medium. This 
media contains the nutrients, vitamins, and growth regulators required for the plant 
cells to develop and differentiate into new tissue. In most cases, the medium for 
the culture consists of a combination of agar and a liquid nutrient solution.
 When the conditions are appropriate, the plant cells will divide and differentiate, 
resulting in the formation of callus tissue or the development of shoots and roots. 
These newly formed plant tissues can be moved to new culture conditions to 
stimulate additional growth and development of the plant.
 Tissue culture can create many plantlets genetically similar to the parent plant, 
enabling it to be utilized for large-scale plant propagation. Micropropagation is the 
name given to this procedure, which involves the application of specialized tools 
and materials to encourage the formation of new shoots and roots.
 In general, tissue culture is an essential method to consider when cultivating 
and multiplying plants. It makes it possible to produce vast numbers of genetically 
identical plantlets efficiently and cost-effectively, which can be used for a range 
of objectives, including the conservation of rare and endangered plant species, the 
manufacture of commercial plants, and the development of plant-based medications.

3. Some applications of pharmacognosy:
a. Drug discovery: Pharmacognosy plays a crucial role in discovering new drugs 

and therapeutics. Many modern drugs are derived from natural products, and 
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pharmacognosy is used to identify and isolate biologically active compounds 
from plants, animals, and other natural sources.

b. Quality control: Pharmacognosy is used to control to control herbal medicines 
and other natural products. It involves the identification and quantification 
of the active ingredients in these products, as well as the detection of any 
contaminants or pollutants.

c. Traditional medicine: Pharmacognosy studies and develops traditional 
medicine systems, such as Ayurveda and Traditional Chinese Medicine. It 
helps to identify the active ingredients in traditional remedies and to develop 
standardized formulations.

d. Nutraceuticals: Pharmacognosy is used to study and develop nutraceuticals, 
which are natural products that have health benefits beyond their basic 
nutritional value. It involves the identification and isolation of bioactive 
compounds from plants and other natural sources that can be used to improve 
health and prevent disease.

e. Cosmetics: Pharmacognosy is used to study and develop cosmetic products 
derived from natural sources. It involves identifying and isolating bioactive 
compounds that benefit the skin and hair.

f. Agriculture: Pharmacognosy is used to study and develop natural products 
that can be used in agriculture, such as plant growth regulators and pesticides. 
It involves identifying and isolating compounds that can improve crop yields 
and protect against pests and diseases.

  Pharmacognosy has many applications in various fields, from drug discovery 
to agriculture. Its study of natural products and their uses continues to provide 
valuable insights into the potential therapeutic benefits of these compounds and 
their impact on human health and the environment. 

4. Limitations of pharmacognosy:
 Drugs obtained from natural sources have a variety of limitations. The major is:
 While drugs obtained from natural sources have many advantages, they also 
have a variety of limitations that must be considered. Here are some of the 
key limitations:
1. Limited availability: Natural products are often present in limited quantities, 

making it difficult to obtain enough material for large-scale production of 
drugs.

2. Variable quality: The quality of natural products can vary depending on 
factors such as the location of the source, the time of harvest, and the extraction 
method. This can lead to variations in the potency and efficacy of drugs derived 
from natural sources.

3. Lack of standardization: Natural products are often complex compound 
mixtures, making standardizing their composition and potency difficult. It 
can lead to variability in the effectiveness of drugs derived from natural 
sources.
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4. Safety concerns: Some natural products can have toxic effects or interact with 
other medications, which can pose safety concerns for patients. Additionally, 
the need to regulate natural products can make ensuring their safety and purity 
difficult.

5. High cost: Isolating and purifying biologically active compounds from natural 
sources can be expensive, making drugs derived from natural products more 
expensive than synthetic drugs.

6. Environmental concerns: Harvesting natural products can have negative 
environmental impacts, such as habitat destruction and overharvesting of 
endangered species.

  Overall, drugs obtained from natural sources have many limitations that must be 
carefully considered. While they offer many potential benefits, it is important to 
balance these benefits against the potential risks and limitations of using natural 
products in drug development.

5. Scope of Pharmacognosy:
The scope of pharmacognosy has evolved to include a broad range of topics related 
to the study of natural products and their uses. Some of the key areas of focus 
within pharmacognosy include:
1. Identification and characterization of natural products: Pharmacognosy 

involves identifying and characterizing biologically active compounds derived 
from plants, animals, and other natural sources.

2. Drug discovery and development: Pharmacognosy plays an important role 
in discovering and developing new drugs and therapeutics. It involves the 
screening of natural products for potential therapeutic effects, as well as the 
isolation and characterization of biologically active compounds.

3. Quality control of herbal medicines: Pharmacognosy ensures the quality, 
safety, and efficacy of herbal medicines and other natural products. It involves 
the identification and quantification of active ingredients, as well as the 
detection of any contaminants or pollutants.

4. Traditional medicine: Pharmacognosy studies and develops traditional 
medicine systems, such as Ayurveda and Traditional Chinese Medicine. It 
helps to identify the active ingredients in traditional remedies and to develop 
standardized formulations.

5. Nutraceuticals: Pharmacognosy is used to study and develop nutraceuticals, 
which are natural products that have health benefits beyond their basic 
nutritional value. It involves the identification and isolation of bioactive 
compounds from plants and other natural sources that can be used to improve 
health and prevent disease.

  The present status of pharmacognosy is one of continued growth and 
development. New technologies and techniques are constantly being developed 
to improve our ability to identify, isolate, and characterize biologically active 
compounds from natural sources. Additionally, a growing interest in using natural 
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products to prevent and treat disease has led to increased funding and research 
in this area.

 Overall, pharmacognosy is a dynamic and constantly evolving field that plays 
an important role in drug discovery, traditional medicine, and the development 
of nutraceuticals. Its continued growth and development will likely lead to the 
discovering of many new and important therapeutic agents derived from natural 
sources.
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