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Al e edon Because of their numerous advantages, herbal medicines are growing

11 November 2023,
Revised on 01 Dec. 2023, in popularity these days. These days, herbal remedies are extensively
Accepted on 21 Dec. 2023

DOI: 10.20959/wjpr20241-30787

accepted as efficient remedies for a range of diseases. It is a well-
known fact that over 80% of individuals worldwide rely on herbal
remedies and products to keep up a wholesome way of life, even
though most of these applications are unconventional. Multiple

instances of substance abuses and adulterations have arisen as well

from the growing popularity of herbal goods, disappointing both
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Yashraj Devidas Ghadage
Fabtech College of

outcomes. The development of trustworthy analytical methods that can
reliably profile the phytochemical composition and quantitatively
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analyse marker/bioactive compounds and other significant ingredients

Maharashtra, India.
presents a significant challenge to scientists. The establishment must
start with standardisation. These days, people are becoming more interested in seasoning
medicines because of several blessings. Nowadays, seasoning blends are acknowledged as
viable therapies for a range of ailments. More than 80% of people on the planet rely on
medications and flavouring products to lead healthy lives, even though the majority of those
uses are unorthodox. The growing popularity of seasoning products has also given rise to a
number of product adulterations and misuses, disappointing both manufacturers and
customers and, in some cases, having lethal results. It could be very difficult for researchers
to identify reliable analytical methods to accurately profile the phytochemical composition in
addition to quantitative analyses of bioactive and markers and other important components.
Standardization is an important component. Objective: Acknowledge the different methods

used in modern herbal medicine technology.
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Purification, Standardisation.

INTRODUCTION

The fundamental ideas of the widely used herbal technology are covered in this article. The
demand for alternative medicine has led to an increase in the markets for conventional
medical procedures and natural products. When using herbal medication technology to
transform plant ingredients into pharmaceuticals, standardization, quality control, and a
sufficient it's significant for integrating ancient wisdom in today methodologies in science.
The term "health care” designates a material with therapeutic, preventative, or nutrition
qualities; the term "herbal" designates a preparation composed of plants or botanicals.
Therefore, any plant-based substance that has therapeutic, preventive, or nutritional
properties is referred to as "herbal medicine”. All emerging technological frontiers aimed at
gaining access to the wide range of plant manipulation technigues available in America are
circumscribed by herbal technology, which encompasses every aspect of herbal medicine
related to botany and research on medicinal plants, except genes. A vast array of technologies
has been developed to harvest the abundant goods produced by the plants, as well as to
produce natural dyes, biofertilizers, biopesticides, and biofuel. Flavorer Technology was the
first step towards codifying the scientific procedures and guiding principles of this novel
approach to successfully managing plants across America. For over two decades, Herb
Technology has led the way in the advancement of botanical medicines. Our team of
doctors—Western, Chinese, and Ayurvedic—has perfected the age-old art of flavour
formulation. Herb Technology's expert formulas, which fuse traditional medicine with
contemporary scientific discoveries, have set the standard for the clinical use of botanical
medicine. The flavorer trade offers a distinct and strategic investment opportunity, which has
led to its significant global growth. Ayurvedic medicine, biological science medicines,
medicinal plant analysis, phytochemistry, botanical medicine, natural chemistry, agriculture
science, Unani drugs, biotechnology, and organic chemistry are all covered by herbal drugs.™

Advantages of Herbal Medicines

1. Minor injuries such as burns, rashes, and scrapes can be treated with herbal remedies.

2. They can affordably and successfully treat migraines, arthritis, and depression.

3. Since herbal remedies can be grown at home or purchased from nearby supermarkets,
they are far less expensive than pharmaceutical ones.

4. Common foods with medicinal qualities include rhubarb, garlic, and ginger. herbal
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remedies for rheumatoid arthritis.

Disadvantages of Herbal Medicines

1. The use of herbal remedies may have a number of advantages. It does, however, have a
few shortcomings.

2. Compared to pharmaceutical remedies, herbal remedies take longer to start working. One

must be extremely patient when using herbs in place of prescription medications.

Application of advanced herbal technology
1. Designer and functional food.
2. Cosmetics and toiletries.

3. Biological pesticides.®

DIFFERENT TECHNIQUES FOR PLANT IDENTIFICATION ADVANCED
Determination

Professional willpower is particularly important accurate and dependable method of
recognition. Experts have typically addressed the relevant group in monographs, revisions, or
synopses; however, The species that specialists utilized may be found in newer guides or
plants. Experts can be located in herbaria, educational institutions, galleries, and botanical
parks, among other locations. This approach, while highly dependable, has the disadvantage
of delaying identification and taking up experts' valuable time.

Identification
Dependability-wise, it's similar to professional judgement. Depending on the identifier's vast

prior knowledge in plant classification, this is assumed.

Comparison

Comparing an unknown to known specimens, images, sketches, or descriptions is the third
method. Although it is a reliable technique, it might be impossible or incredibly time-
consuming due to the lack of comparable materials. Utilization of Keys and Comparable
Instruments (Synopses, Outlines, etc.) Since it doesn't require the knowledge or experience

essential for comparability and recognition, this method is by far the most widely used.

Plant identification
In order to guarantee that the right plant species and plant parts are used to make herbal

medicines, herb authentication is a quality control technique.5. A botanical product's
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foundation is made up of authentic raw materials. Furthermore, harvesting, storing,
processing, and formulation can all significantly affect the final product's uniformity and
quality. Therefore, techniques for upholding quality control during the production and storage
stages are essential instruments for guaranteeing the maximum degree of efficacy and

security for these goods.

Taxonomic approach

Botanical name, common names of resources, location of plant material collection, collector
details, habitat, season of collection, altitude, and part gathered are among the conditions that
must be met even before verification. The first step in identifying and validating botanical
materials is to collect and record the plant at its source using conventional botanical
procedures. This method reveals the scientific Latin name of the medication along with its
botanical source. The material sample must be stored as a backup sample in a herbarium or

research facility.!

Identification and Authentication of Herbal Drug

Science and art are combined in the process of identifying flavouring material. To ensure a
high-quality final product, the first and most crucial step is accurate botanical identification.
If the initial staple lacks originality or intelligence, it is impossible to guarantee the quality of
the finished product. Each herb will be identified using a different methodology; although
there are many approaches available, not all methodologies work with every herb. Most of
the time, a mix of these techniques will be employed for precise identification.

1) Macroscopy

Macroscopy is the study of an object's external appearance or sensory properties, such as
colour, flavour, size, shape, fracture, etc. Biologists and other qualified individuals are
usually the ones who identify herbs. Accurate botany requires the identification of the entire
plant, including the root and flower. Morphology is the basis of botanical identification and
involves analysing various parts of the plant, including the leaves, flowers, roots, and so on.
Fundamentally, the primary characteristics that aid in plant identification are its flowers and
leaves. It will determine the colour, size, shape, and arrangement of the herb's leaves and

flower.
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2) Microscopy

Research plays a critical role in identifying medications with comparable morphologies. To
verify the identity of the herb, specific leaf sections, the root, and the stem will be examined
under a magnifying glass. Further investigation will be carried out to explore the distinct
features of the plant, including trichomes, stomata, and calcium salt crystals. Accurate herb
identification requires knowledge of a few leaf constants, including the vein island variety
and the stomatal index palisade quantitative relation. Microscopic traits utilised in their
exploitation will distinguish native Senna and bush, Cassia acutifolia, Cassia augustifolia,

Alexandria, Alexandrrian, true, tinnevelly, Indian, and Senna alexandrina.™

3) Phytochemistry

Following macro and research, preliminary phytochemical analysis helps with plant
identification. Preliminary phytochemical analysis can help reveal chemical components.
Moreover, analytical techniques are often employed to pinpoint a marker compound
{specific} to a particular herb. Herb identification techniques like UV, MASS, NMR, HPLC,

and HPTLC are commonly used in trade.

4) Chromatography

Chromatography: Mixtures of substances are separated using chemical processes. The
majority of pharmacopeial monographs for plants contain a TLC verification test because
thin-layer chromatography (TLC) is often utilized in the verification of herbal items.
Combinations of materials are separated by TLC, which results in a "fingerprint" of the
separated materials on a silica gel-coated plate. This imprint can be contrasted with a pure

standard substance or an actual material.”!

5) DNA fingerprinting

The most recent technology, which will soon be accessible, is the precise identification of
herbs using biotechnological instruments. Molecular markers like RFLP, 1SSR, and RAPD
use DNA fingerprinting to identify herbs at the molecular level. All that molecular markers
are is the uniqgue DNA sequence of a plant. After isolating the plant DNA, it is amplified via
PCR and subsequently screened for patterns that are similar and different. Humans and plants
share similar DNA patterns. Barcoding or DNA fingerprinting can be used to determine the
pattern of this DNA. Plants can be identified at the molecular or species level through DNA
barcoding, even if only a small portion of the plant has flowers. Plants can be identified

genetically thanks to modern technologies like transcriptomics, proteomics, metabolomics,
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and genomics.[®

EXTRACTION TECHNIQUES

Extraction

One way to extract solubility substance separated from the insoluble waste, which may be
either liquid or solid to use a liquid solvent. As a result, the process of finding a solution
involves the mass transfer phenomenon. The extraction rate is usually determined by the rate

whereby the solute at the contact diffuses through the fluid's interface layer.

The primary extraction techniques are: Maceration, Percolation, Digestion, Infusion,
Decoction Ultrasound Assisted Extraction, Soxhlet Extraction, Soxtec extraction, Accelerated

Solvent Extraction, Underneath reflux.

1) Extracting a supercritical liquid

In this particular extract, a solvent is used to help remove a component from a matrix.
However, supercritical fluid is the solvent in this instance. Supercritical fluid extraction, or
SCF, is mainly used to extract materials from solids, though it can also be used to extract
materials from liquids. In analytical laboratories, this kind of extraction is used to prepare
samples. More generally, it is employed in the process of decaffeination (oil) to remove
undesirable materials from the product stream. In this extraction process, the separated

materials or compounds are combined with the supercritical fluids to form a mobile phase.

Advantages

e One advantage of SCF extraction is the removal of organic solvents, which reduces
storage issues.

e Low volatility liquid or solid materials can also be extracted and purified using this

technique.

Disadvantages
e The moment (fast SCF infiltration into a solid's interior, nevertheless, solvent diffusion
within the SCF from the substrate).

e To cut energy costs, solvent compression calls for complex recycling procedures.

2) Microwave extractions

Essentials Microwaves, also known as magnetic waves, are created when the electric and
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magnetic fields oscillate perpendicularly. These waves are capable of carrying information or
energy. The material absorbs electromagnetic waves and transforms them into thermal
energy. This energy is microwave-based. The frequency range of microwave energy is 300
MHz to 300 GHz. These radiation waves don't ionise. There are two methods to transform
electromagnetic energy into thermal or calorie energy Dipole Electrostatic Conducting and

Spin.

Factor affecting microwave extractions: Solvent, Extraction time, Microwave power,

Microwave Characteristics, Temperature and Pressure.

Application

e The chemicals that can be extracted with this method are flammable oils, specifically
Mentha piperita, Thuja occidentalis, and Modified Domestic Oven.

e Ethanol: Pistacia lentiscus and Cyclocarya paliurus leaves in the matrix; Open and Closed

Vessel Systems. An extraction power of 600W is utilised for open vessels.

3) Maceration

After you pour the solvent over and filter the fine-grained materials, place them in a tightly
closed glass apparatus with the appropriate solvent. Maintain a highly advanced instrument
system. Use: Suitable for both initial and bulk extraction.

4) Percolation

Place the ground material into a large coffeepot and let the extraction solvent seep through.
Top everything off with a little more solvent, and then watch as the extract slowly (drop by
drop) seeps out of the bottom of the coffeepot. Use a contemporary solvent to refill the
coffeepot and perform multiple percolations to extract all of the contents. Mix each extract in
its entirety. One disadvantage is that the process is often time-consuming due to the large

volumes of solvents needed.

5) Soxhlet Extraction

Layer the ground material between two layers of cotton wool in a very thick thimble. Put the
thimble into the removal chamber of the Soxhlet. Assemble the Soxhlet extraction chamber
by placing it above an aggregation flask. with a tiny quantity of Bumping granules in
opposition. A suitable solvent needs to be poured into the Soxhlet chamber. The solvent in
the thimble is syphoned into the flask underneath once a predetermined amount has
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accumulated in it. The Soxhlet chamber and the reflux condenser need to be connected.

6) Soxtec extraction

The Soxtec extraction unit is a potentially fully automated system that swiftly extracts soluble
matter from a variety of matrices using Soxhlet equipment. Advantage The material is
continuously extracted; that is, the fabric within the thimble is extracted once more using a
contemporary recondensed solvent, following the solvent containing solubilized metabolites

emptying into the flask.

7) Accelerated Solvent Extraction

High temperatures are used in this process to keep the solvent liquid. Combine the fine-
grained material with a tiny bit of sea sand in a 4:1 ratio. Pour 100 cubic centimetres (roughly
40 g) of the plant-sand mixture into an cylinder for removal. Insert the extraction cartridge
into the remover of the ASE a few 100. The containers that serve as reservoirs should be

filled using an appropriate extraction solvent.

8) Underneath reflux

Fill a round-bottom flask with the material and the appropriate solvent. Connect the flask to a
condenser. While the mantle heats up, set the scene. When the vapour condenses and As the
solvent hits its boiling point, the solvent is recycled back into the flask: The potential for
unstable elements to deteriorate is a disadvantage.

9) Ultrasound extraction process (sonication)

Ultrasonic waves with frequencies ranging from 20 to 2000 kHz are used in this process to
create cavitations and increase cell permeability. Despite its efficacy in many other contexts,
such as the extraction of antioxidants and anthocyanins and in the field of nanotechnology,

the high cost of this method limits the extraction of ruwolfia roots.

Advantages
e Thermolabile chemical extraction can be achieved through ultrasonic extraction, which
also involves lower operating temperatures and faster kinetics.

e The solvent-efficient, effective, and high-throughput materials are employed.

Disadvantages

e These protocols address the adverse effects of ultrasonic radiation (over 20 KHz) upon
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the active ingredients in medicinal plants, which are rare but well-documented. This

occurs when free radical formation causes unfavourable changes in drug molecules.

Application
e Multipurpose crystallisation processes may be started and even regulated by sonication.

e Ultrasonic extraction is employed in both cell disruption and crude oil desulfurization.

10) Solid phase extraction

A solid phase extraction is a sample preparation technique used for constituent separation,
enrichment, and purification from aqueous solutions, depending on the physical and chemical
properties of the constituents. A solid phase, sometimes referred to as a sorbent, comes into

contact with aqueous samples during this process..”

TECHNIQUE FOR ISOLATION AND PURIFICATION

Isolation Techniques

Chromatographic

Thousands or even millions of autochthonous plants have been used by humans since ancient
times to treat a variety of ailments. Numerous plants generate substances that are good for
maintaining the health of both people and other animals. These are aromatic compounds,
most of which are either derivatives of phenols with an oxygen replaced, like tannins, or

phenols themselves.

Chromatographic Techniques In Herbal Drug Analysis

Chromatography is the most advanced and generally available method for separation.
Chromatography is a method that may be used to identify and separate specific components,
compounds, or combinations of them using the stationary portion and mobile phase. This is
because it's possible that the “chemical integrities” of herbal medicines are precisely reflected
in these fingerprints, which may be used for product identification and verification. High
Performance Thin Layer Chromatography (HPTLC) and Skinny Layer Action (TLC).

1) Thin Layer Chromatography

One kind of "solid-liquid ad-sorption” chromatography is a kind of thin-layer
chromatography. The stationary phase in this procedure uses glass plates coated with solid
adsorbent. Adsorbent materials include all solids used in column chromatography, including
cellulose and silica gel. During this process, the solvent moves up the thin plate that has been
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saturated with solvent while the mobile phase moves higher through the stationary phase.
During this process, the mixture—which had previously been pipetted onto the lower
portions of the plate—is also forced upward at various flow rates. One can separate the
analytes. The symbol Rf stands for the relative mobility measurement value. Thin layer
action is only referred to as "assistance™. It's among the most widely used and straightforward
chromatographic methods for chemical separation. For the following reasons, aid is
frequently employed in the phytochemical investigation of medicinal flavorings:

1. It makes flavour extract analysis rapid and minimally requires sample preparation.

2. It provides semi-quantitative and qualitative data on the resolved compounds.

3. It enables the quantification of chemical components. Procedure victimisation HPLC and

GLC are also assigned in some circumstances.

2) Column Chromatography

If a sample's molecules are colourless, their locations on the chromatogram can still be
ascertained by employing specific chemicals, radioactivity, or fluorescence to produce a
reaction that is both visible and coloured. It forms a recognisable colour when exposed to
ambient or UV light. The locations of every molecule in the mixture can be found by dividing

the lengths that each molecule travelled by the solvent.!®!

3) High Performance Liquid Chromatography

This chromatography method produces perfect separation and identification of proteins,
lipids, amino acids, steroids, and other physiologically active molecules. It makes it possible
to purify and analyse the structure and function of many molecules quickly. The mobile
phase in HPLC is compressed to 10-400 atmospheres and moves at a speed of 0.1-5 cm/sec
across columns. The quick completion of the analysis is made possible by the use of small
particles and high pressure applied to the solvent flow rate. A high-pressure pump is a
necessary part of a commercially manufactured HPLC device Depot for solvents, column,
recording, and detector. Accurate materials are used, and a computerised system regulates the

separation's duration.

4) High Performance Thin Layer Chromatography

High-performance thin-layer chromatography (HPTLC) is a more sophisticated version of
thin-layer chromatography (TLC). The fundamental thin-layer chromatography method can
be improved in a number of ways to improve the resolution attained, automate various

processes, and enable more precise quantitative measurements.
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6) Ultra-High Performance Liquid Chromatography (UHPLC)

UHPLC has gained popularity as a potential method for the ongoing management of herbal
products in recent years. Modifications to the hardware of conventional HPLC equipment
allow UHPLC to operate at pressures of up to 8000 psi, raising the standard for liquid

chromatographic analysis.

6) Gas Natural Process (GC)

Gas chromatography (GC) is a popular analytical technique for characterising, quantifying,
and identifying volatile compounds. Many non-traditional businesses, including medicines,
cosmetics, and even environmental toxins, will find use for it. Human breath, blood, spittle,
and other secretions containing considerable quantities of organic volatiles will be readily
examined using Gc since the materials should be mobile. Because of its sensitive detection

and strong separation potency, GC is a useful tool for essential oil analysis.

PURIFICATION TECHNIQUES

Techniques For Isolating And Purifying Phytoconstituents

"Phytochemical separation” is the process of using physical and chemical processes to
separate individual components of plant extracts or useful sections and purify them into
monomer compounds. In addition to the still widely used extraction of solvents, precipitation,
crystallisation, partial distillation, salting out, and dialysis treatment procedures, practical
modern separation techniques for phytochemical separation include high performance liquid
chromatography, ultrafiltration, and high-performance liquid drop counter current
chromatography. This section covers common techniques and their specific applications in

plant chemicals isolation.

Solvent Technique

1) Method Using Basic Solvent And Acid

It is done in line with the various amounts of acidity and alkalinity present in each component
of the combination. Salts that may be used to distinguish between substances that are water-
insoluble and those that are not alkaline are created when inorganic acids react with alkaloids

and other alkaline organic compounds that are soluble in water.

2) Method For Polarity Gradient Extraction
This approach accomplishes the separation objective because various plant extract elements

have varying polarity and partition coefficients in two-phase solvents. The polarity of the
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components in plant extracts is typically taken into account when choosing different two-
phase solvent systems. For instance, the n-but and water may be used to separate components
that have strong polarity, ethyl acetate and water can be used to separate components with
medium polarity, and methanol (or ether) and water can be used to separate elements with

weak polarity.

3) Method Of Precipitation

Utilizing this method requires that certain components either precipitate specific
phytochemicals by reacting with specific reagents, which may lessen the solubility of certain
components in solutions, or precipitate from solutions by adding specific reagents. The
precipitation process needs to be reversible if the target components are required for its
formation. If any of the components are nontarget, the precipitation reaction might become

irreversible because they will eliminate the precipitation.™”’

STANDARDIZATION OF HERBAL DRUGS

Herbalism is the oldest known form of medical assistance since it has been utilised as a
medicine by all cultures throughout history (Barnes et al., 2007). Plants have given humans
food, clothing, shelter, and medicines to treat a variety of ailments ever since they realised
how reliant on nature they were for a healthy existence. This review seeks to inform readers
about the significance of defining quality standards for the extraction, handling, preparation,
and manufacturing of herbal medicine in order to safeguard the security of the global herbal
market. Procedures for standardising and guaranteeing high-quality herbal products and
medications were also discussed. One estimate puts the number of modern medications
derived from higher plants at about 25% (WHO, 2005, 2002a,b, 1999a,b, 1998a,b, 1990,
1981, 1979; Diamond State Smet, 1995; Duke and Martinez, 1994; Majno, 1975;
Ackerknecht, 1973). Therefore, the development of many contemporary medications and

non-drug substances has been influenced by flavouring drugs.

IMPORTANCE OF STANDARDIZATION

Herbal Formulation Standardisation(Standardization Of Flavoring Formulation)

The application of GMPs, or good production practices is imperative for the standardization
of herbal formulation. In addition, a number of factors are considered critical, such as toxicity
assessment, quantity, self-existence, and stability, pharmacodynamics, pharmacokinetics, and
plant compositions' molecular profile. The degree of heavy metal and aflatoxin

contamination, as well as the application of Good Agricultural Practises (GAP) in the
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standardisation of herbal medicines, are additional equally important factors. Standardising
the flavouring formulation process and implementing good manufacturing practises (GMP)
are essential. Additionally, it is crucial to take into account a number of factors, including
dosage, stability, self-life, pharmacology, pharmacodynamics, toxicity analysis, and chemical
identification of flavouring formulations. Equally significant are a number of variables,
including the existence of biological weapons, pesticide residue, heavy metal contamination,
and the application of smart agricultural practises (GAP) in the standardisation of drug

flavouring.

Uniformity In Multi-Herbal Composition

Standardization plays a critical role in preserving and assessing the product's quality and
safety because polyherbal formulations blend multiple herbs to produce the intended
therapeutic effect. While guaranteeing the acceptability, safety, efficacy, and quality of the
polyherbal formulations, standardization lowers batch-to-batch variation.["

¢+ Herbal Crude Drug Standardisation And Quality Control

1. Parameters: The process of physicochemically evaluating crude drugs, including aspects
like raw material selection and handling, safety, efficacy, stability assessment of the
finished product, documentation of safety and risk based on experience, consumer
information about the product, and product promotion, is what the WHO (1996a and b,
1992) defines as standardisation and quality control of herbals. Typically, attention is
given to quality indicators like:

2. Morphology and Organoleptic Analysis: The evaluation of a drug as a whole and its
differentiation from other substances depend heavily on its morphological characteristics.
Usually, it is composed of components like colour, taste, smell, size, and shape. Specifics
such as venation, fractures, and texture are present.

3. Histological and Microscopic Analysis: When taken whole or in powder form, they are
beneficial. Characteristics like fibres, stomata, parenchyma, trichrome, calcium oxalate
crystals, and vascular bundle patterns are the main things it studies. The following
parameters can be measured under a microscope: vein terminations, stomatal index,
stomatal count, fiber size, and vein islet count. The separation of closely related species is
aided by such research.

4. Physical Analysis: Among the physicochemical parameters that are examined are ash

values, extractives, moisture content, solubility, viscosity, refractive index, melting point,
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and foreign organic matter.

5. Quantitative Chemical Analysis: To ascertain the proportions of each of the major
component classes.

6. Toxicological Research: This is useful in animal safety tests like LD50 and microbial
assays, as well as in identifying the presence or absence of potentially hazardous bacteria,
pesticide residues, and potentially poisonous elements.

7. Microbial Characteristics: It comprises each and every count of viable cells, mould, and
coliform. Measurements and limits on the amount of pollutants, such as those transmitted
straight from the production process and the chemicals and solvents used to extract
different herbs, can be made using a quantitative or semi-quantitative instrument called a
limiter.

8. Quantitative Chemical Analysis: To figure out how many for every one of the
significant classes.

9. Convectional Method: This entails classifying and identifying crude pharmaceuticals
according to the phytochemical constituents that comprise them. It isolates and identifies
the active ingredients using various analytical methods. Pharmaceutical screening
procedures involve plant identification, extraction with appropriate solvents, purification,
and characterisation of the active ingredients with potential medicinal use. Modern herbal
technology's drawbacks Although there has been a worldwide reorganisation and a long
history of traditional usage of herbal therapy, there are still numerous barriers standing in
the way of its advancement, especially in developed countries. Prior to the widespread
promotion of traditional herbal knowledge, the following issues need to be addressed.

10. Issues Pertaining To Quality Control: Herbal pharmaceutical quality maintenance is
hampered by inadequate quality control techniques, standardization, and Good
Manufacturing Practices (GMP). Additionally, it is common for farmers and
manufacturers in small and medium-sized enterprises to be unaware of the regulations
and to disregard them.

11. Organizational Issues: Adequate oversight and control, along with controlling and
regulating authority within the herbal industry, are necessary to ensure the standard of
medications.

12. The Problem With The Infrastructure: The main issues are a lack of advanced
processing technology, trained labour, expensive equipment, contemporary methods used,
and a nearby facility for instrument fabrication.

13. Pharmacovigilance: Toxicological data and adverse drug reactions related to herbal
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medications are currently being identified by appropriate pharmacovigilance in the herbal
industry. Food, conventional medications, combinations with other medications, adverse
reactions, and contraindications must all be closely monitored.

14. Clinical Experiment: Clinical trials are required to ascertain the efficacy and safety of
herbal therapies prior to their release onto the international market, as safety remains a
major concern.

15. Biopiracy And IPR: Biopiracy is the primary hindrance to the advancement of herbal
traditional medicine. For this reason, it is essential to preserve traditional knowledge.

16. Unreasonable Use: Regrettably, there is a common misconception that herbal products
are harmless and don't interact with other drugs. Therefore, abusing these medications can
lead to several problems that may prevent them from being advised.

17. Research And Development: Research and development on dosage, processing, and
procedures is the most important precondition for any medication; however, the herbal
industry has far less of this requirement than allopathic medicine. the essential guidelines
for selecting herbs that are required to control and standardize the quality of herbal

remedies.

Standardization and Quality Control of Herbal Resources, Herbal Preparations, and
Herbal Medicines

General Aspects

Complexities abound in herbal ingredients, mixtures, and finished products. This can make it
extremely difficult to detect adulteration and difficult to identify and quantify herbal
medicines. It should be made clear that the quality of herbal medicines cannot be guaranteed
by simply measuring the quantity Several marker chemicals that are found in those medicines
and designating them with markers. Quality control must be applied in tandem with good
manufacturing practices (GMP) and good agriculture and collection procedures (GACP),
such as those listed in references 1 and 4, must encompass every phase of manufacturing the
process of choosing sources of information and maintaining quality control It is critical to
understand that various components of herbal remedies may impact their final quality, safety,

and efficacy to differing degrees.*?

The Need For Standardization — Producers’ And Consumers’ Perspective
Growing awareness of the dangers and side effects of contemporary drugs has caused a
global shift in medical practise towards the use of seasoning-based pharmaceuticals. It is
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primarily the responsibility of the regulatory bodies to confirm that patients receive the
medication, as this guarantees its effectiveness, safety, purity, and efficiency. The regulatory
bodies follow several quality standards that are stipulated in formularies, pharmacopoeias,
and production processes through legally required, reasonable production practises. These
standards apply to both raw materials and finished goods. Whether or not a medication is a
part of a traditional medication system or a contemporary one, these protocols logically apply
to all medications. The lack of a standard internal control profile is one of the things keeping
seasoning goods from becoming widely accepted, despite their increasing global popularity.
Safety and efficacy are affected by the final product's composition, or the standard of
seasoning drugs. The complexity and inherent variability of the ingredients in plant-based
medications make it challenging to determine the internal control parameter, even though
new analytical techniques are expected to help avoid this drawback. Moreover, it is
frequently the case that the Constituents attributed to the supposed therapeutic effects are
either unidentified or only partially described. This is made even more sophisticated by the
ancient practise of using a combination of seasoning ingredients. A product may typically
have up to five different seasoning ingredients. Because of this, batch to batch variation starts
during the actual material collection process in the absence of an identification reference
standard. Therefore, the entire field of study—from the cultivation of medicinal plants to
their application in clinical settings—should be covered by standardisation for seasoning
products and pharmaceuticals.!*®

DRUGS FOR ADVANCE TECHNOLOGY

1. JASMINE (JASMINUM)

Inhaling jasmine essential oil triggers messages to be sent to your body through the limbic
system, which influences the nervous system. To help with anxiety and depression, you can
keep a plant in your space. Alternatively, you can use a diffuser with jasmine essential oil to
fill the air with a lovely scent. You can decrease your risk of infection, improve hormone
balance, focus, sleep better, and experience less anxiety and depression with jasmine. This

illustrates how adaptable the jasmine plant is and how it can improve your quality of life.

2. Shankpushpi (CONVOLVULUS PLURICAULIS)
Shankhpushpi, also known by a number of slang names, such as Shankhini, Kambumalini,
Samkhapushpi, Sadaphuli, and Sankhaphuli, is thought to be a potent brain tonic and memory

enhancer that actively enhances cognitive function. Because of its univalve, or shank, shaped
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flowers, the plant was named shankhpushpi. Learning ability, mental exhaustion,
sleeplessness, stress, anxiety, depression, and other related issues are also helped by it. Its
pharmacological action improves mood and could aid in the treatment of depression. The
article claims that Shankhpushpi helps with anxiety reduction, stress relief, and mental peace.
It also acts as a brain tonic, which improves memory, because of its Madhya (improves
intelligence) quality. To help with focus and memory, you can take Shankhpushpi powder
with heated milk or water. Shankhpushpi pills and capsules can even be used to improve
brain function. Shankhpushpi, an Ayurvedic sweetener, is used to treat brain disorders and
memory loss. Among other things, it helps with mental weakness, poor recall ability,
forgetfulness, and cognitive state. On the other hand, medication or supplements may not
alter your procrastinating habits; they will only aid with focus, alertness, brain functions,
nerve coordination, and the brain's capacity for retention. For this reason, daily mental

exercises are also required to improve brain function.[**

CONCLUSION

Worldwide, people have been using plants, herbs, and ethnobotanicals to treat and prevent
disease since the dawn of human history. Both the concept of today's popular drugs and the
industrial drug preparations that are made today are primarily derived from plants and natural
sources. Around the world, 25% of prescription medications are made from plants. But in
medicine, herbs are usually used instead of pharmaceuticals. For some people, the best course
of action is to use flavouring drugs. Others use herbs as a medical aid in addition to
traditional prescribed medications. Still, in many developing nations, the only functional
health care system may consist primarily of outdated pharmaceuticals. Those who abuse
flavouring medications should be assured, regardless of the rationale, that the product {they
area unit they are} purchasing is safe and contains what it is supposed to, which may or may
not include a specific herb or quantity of a flavouring element. Science-based information
about dosage, side effects, and efficacy should be provided to customers. To do this and to
ensure that flavouring agents are manufactured and marketed responsibly, global legal
harmonisation is required. Laws that support the appropriate use of herbal products should be
passed, particularly when there is reliable scientific data supporting their viability. This will
guarantee that the herb's benefits in both illness treatment and public health promotion are

frequently realised.™®
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