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Abstract:

Herbs have been a surviving unit since we were born on this planet. Currently, they are the most probed topic in
the food industry or pharmacotherapy due to their multidimensional approach where one herb targets various
diseases and proffers a wide range of health benefits. Moreover, some herbal supplements are merchandised
globally, and people are devouring these products blithely to extract additional benefits. But taking any herbal
formulation under unsupervised conditions may be subject to herbal toxicity. Hence, providing safe herbal
supplements is a daunting challenge for various reasoms: availability of unstandardized, contaminated,
adulterated, loosely available, and unlabelled products, scanty regulations, herb-herb, and herb-drug
interaction, and many others. The present article is enriched with past and most recent literature on processing
crude herbs, the necessity of standardization of herbal products, the health benefits of standardized herbal
medicines, and the toxicity of herbal formulations. The literature has also discussed a case study linked to
herbal products, the importance of the pharmacovigilance system, and the challenges associated with the safety
monitoring of herbal medicines, as reliable data on these aspects is still lacking. Thus, more investigation is
needed for in-depth clarity. This review may provide an instructive insight that no therapeutic agents are free of
toxic effects and may be associated with risk and beneficial effects. The article might be helpful for herbal users
or other health practitioners and may serve as a stepping stone to promote further research.
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INTRODUCTION:

Herbal medicines are defined as drugs derived from
plants that are intentionally used to treat or prevent
diseases and to promote health. They must be safe
for human use in daily life and play an essential
role in traditional and modern healthcare systems.
In many Asian countries, medicinal plants are
deeply rooted in cultural traditions of healing and
continue to contribute significantly to public health.
These herbal remedies are prepared in various
dosage forms—such as powders, extracts, and
capsules—combining traditional knowledge with
modern scientific applications to promote well-
being.

According to estimates by the World Health
Organization, about 80 percent of the population in
certain Asian and African regions relies on herbal
medicines for their primary healthcare needs. This
reflects the widespread reliance on and trust in
natural remedies across the world.[1]

The use of plant-based remedies is often more
common among patients with chronic diseases such
as cancer, diabetes, and asthma. Herbal
preparations typically consist of one or more plants
in specific proportions to enhance their nutritional
and therapeutic value. These formulations offer
numerous benefits beyond medicine, as plants are
also utilized for natural dyes, pest control, food,
perfumes, and beverages like tea.

Medicinal plants are a vital source of
pharmaceutical development. Many bioactive
compounds derived from plants are currently
undergoing clinical trials and research to evaluate
their efficacy. Phytotherapy, the use of plant-based
treatments for disease prevention and healing,
forms the foundation of many traditional and folk
medicine practices worldwide.[2]

Compared to allopathic (modern) medicines, herbal
remedies generally have fewer side effects and are
often better tolerated by patients. Their therapeutic
potency, protective effects, and gentle action make
them valuable in maintaining human health.

In India, traditional systems of medicine have
existed for centuries. Among these, Ayurveda,
Yoga, Unani, Siddha, and Homeopathy are
recognized as official systems, reflecting the
country's long-standing reliance on natural and
holistic health practices.[2]

Herbal medicine has evolved over the course of
human civilization, adapting to new scientific
insights and medical needs. The use of cutting-edge
herbal formulations offers numerous advantages,
including fewer adverse effects compared to
conventional drug delivery methods.
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Herbal medicines offer several advantages,
including fewer side effects, affordability, and
ecological sustainability. Many newly developed
herbal drugs are derived from plant secondary
metabolites such as phenolics, terpenoids, and
alkaloids, which play crucial roles in the plant’s
metabolic processes and therapeutic properties.[3]

NEED OF STANDARDIZATION

Herbal remedies and products have become
economically significant globally, including in
India, where over 70% of the population relies on
them. The growing herbal market, however, faces
critical challenges mainly due to the variability in
raw material quality, differences in plant species
used, inherent toxicity in certain herbs, and issues
in production and processing methods. These
problems lead to safety risks, including mild effects
such as gastrointestinal upset and allergic reactions,
to severe outcomes like liver dysfunction, kidney
toxicity, and increased cancer risk. [3] Toxic
compounds such as aristolochic acid highlight the
potential dangers of some herbal medicines.
Misidentification and adulteration of herbs
(accidental or intentional) are common and
contribute to adverse health effects, underscoring
the need for accurate species identification and
quality control. In India, the assumption that herbal
medicines are inherently safe due to their natural
origin is challenged by increasing reports of
adverse reactions. Contaminations with heavy
metals (lead, arsenic, mercury), pesticides, and
synthetic drugs have been documented, sometimes
not disclosed on labels. Adulteration poses
substantial health risks, including drug interactions
and toxicity. Regulatory frameworks exist in India,
such as the Drugs and Cosmetics Act and the
Ayurveda, Siddha and Unani Technical Advisory
Board (ASUDTAB), but enforcement and updated
standards are essential to ensure quality and safety.
Pharmacovigilance in herbal products, although not
fully integrated, is recognized as crucial for
monitoring adverse effects and improving safety
profiles. Recommendations to improve safety and
efficacy include introducing pharmacovigilance
concepts at educational levels, mandatory adverse
reaction reporting, training herbal experts in safety
assessment, and better communication between
healthcare providers and consumers.
Standardization of herbal formulations, rigorous
toxicological assessments, and adherence to
international quality standards are necessary.
Enhanced research, regulation, and collaboration
among regulatory bodies, researchers,
manufacturers, and healthcare professionals will
supporting a sustainable and profitable herbal
market in India.[4]
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PROCESSES INVOLVED IN HERBAL

FORMULATION PREPARATION

e Identification and collection of raw
material:-

Authentic plant species must be correctly
identified and collection wusing Good
Agricultural and collection practices.

e Primary processing: cleaning and dryging:-
After collection, raw material should be
inspected and sorted to eliminate foreign
matter, substandard items, or contaminants.
Cleaning, drying and size reduction must be
performed to preserve active constituents.

e Secondary processing: Enhancing
potency\safety:-

Treatment methods such as roasting, boiling,
steaming, fermentation to enhance potency Or
reduse toxicity.

e Formulation and packaging:-

Herbs are converted into finished forms such
as powders(churna), decoctions,
asavas,arishtas, tablets(gutika), or semi-solid
preparation (lehya).

e Storage and preservation:- proper storage
condition prevent microbial contamination
and chemical degradation.

METHODS OF STANDARDIZATION

Different technique are used to standardize herbal

formulation

1. Physical evaluation: - Physical parameter
such as colour, odour, texture, moisture
content, and ash value are analysed. These
features help identify adulteration and ensure
uniformity among different batches.

2. Microscopic evaluation: -microscopy is used
to study the internal cellular structure of plant
material. Parameter like vein-islet index,
palisade ratio and stomatal index help confirm
plant identity and detect adultration.

3. Chemical evaluation:- chemical analyse helps
determine the presence of active compounds
like alkaloids, glycosides, tannins, and
flavonoids. Techniques such as thin layer
chromatography(TLC), High performance
liquid chromatography(HPLC), And Gas
chromatography(GC) are commonly used for
chemical fingerprinting.

4. Physicochemical evaluation:- tests such as
moisture content, extractive value, PH, and
volatile oil content are performed to evaluate
the physical and chemical stability of the
product.

5. Biological evaluation:- Bioassay and toxicity
studies are conducted to  confirm
pharmacological activity and ensure safety.
The therapeutic efficacy is assessed thought in
vitro or in vivo experiment.

STRATEGIES FOR STANDARDIZATION
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To overcome these challenges, several strategies
are recommended.

Implementation of Good agriculture and collection
practices (GACP) and Good Manufacturing
Practiese (GMP).

» Use of DNA Fingerprinting for plant
authentication.

Development of chemical markers and
phytochemical profiling.

Adoption of WHO guidelines for herbal
medicine qualitity control.

Encouraging research collaboration between
traditional profiling.

Regular training and awareness programs for
producers and manufacturers.

YV V V VY

REGULATORY ASPECTS
The World Health Organization has issued several
guidelines to  support herbal  medicine
standerdization, including;
» GACEP for medicinal plants (2003)
» Quality control methods for herbal
materials (2011)
» Good manufacturing practices for herbal
medicines(2007)
In India, the AYUSH ministry regulaters the
manufacturing and marketing of herbal and
traditional medicines. Licensing, labeling, safety
testing, and clinical validation are necessary before
marketing any product.
Pharmacovigilance centers also monitor adverse
drug reactions to ersure consumer safety.

FUTURE
OPPORTUNITIES
» Herbal medicines has a promising future
due to the increasing global preference for
natural and holistic health care. Future
developments may focus on :
> Integration of modern and traditional
medicine for better therapeutic outcomes.
» Development of new
phytopharmaceuticals  using  modern
extraction and analytical technologies.
» Personalized herbal medicine based on
genetic profiles.
> Expansion of herbal exports and global
trade.
» Career opportunities in research, teaching,
regulatory  affairs, herbal  product
development, and pharmacognosy.

PROSPECTS AND

CONCLUSION:

The standardization of herbal formulations is a
critical and complex endeavor, bridging the gap
between traditional herbal medicine and modern
scientific practice. While significant challenges
persist due to inherent plant variability, complex
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chemical profiles, and regulatory inconsistencies,
there is a clear path forward.

By leveraging advanced technologies such as DNA
barcoding, chromatographic fingerprinting, and
metabolomics, the industry can overcome
analytical  difficulties and ensure product
authenticity and  batch-to-batch  consistency.
Furthermore, implementing harmonized regulatory
frameworks and robust quality control procedures
(GACP and GMP) on a global scale is essential for
ensuring consumer safety and facilitating
international trade.

Ultimately, the future of herbal.

Ultimately, the future of herbal formulations lies in
a science-driven approach that respects and
validates traditional knowledge, paving the way for
safe, effective, and globally recognized herbal
medicines.
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