DEAC

Pharmacognostical Standardization of Lesser-Known Ethnomedicinal
Plants

G. Melchias!, P. Saravanan?, S. Sathish Kumar'* and M. Elizabeth!

Drugs & Clinic | ISSN: 1674-5515

"Department of Botany, St. Joseph’s College (Autonomous), Trichy, (TN) - India
2Department of Biotechnology, St. Joseph’s College (Autonomous), Trichy, (TN) - India

ABSTRACT
The pharmacognostical standardization of ethnomedicinal plants is an essential aspect of modern
pharmaceutical sciences, ensuring that herbal drugs meet safety, quality, and efficacy standards. While
the medicinal use of plants has a rich history, the current interest in lesser-known ethnomedicinal plants
has gained significant momentum due to their potential to provide novel therapeutic agents. The
growing body of knowledge on ethnomedicinal plants, coupled with advances in phytochemistry, has
led to increased recognition of plants previously overlooked by conventional medicine. However, the
standardization of such lesser-known plants is a critical challenge due to their complex chemical
composition, variability, and lack of established quality control protocols.
Pharmacognostical standardization involves the use of various scientific approaches to establish a
benchmark for the quality and authenticity of plant-based medicines. This includes the identification,
isolation, and characterization of bioactive compounds, as well as the development of quality control
measures for their cultivation, harvesting, and preparation. Additionally, standardization encompasses
various factors such as morphological, anatomical, and biochemical profiling, as well as the
establishment of guidelines for proper storage and formulation.
This review paper discusses the importance of pharmacognostical standardization in the context of
lesser-known ethnomedicinal plants, with a particular focus on the various approaches used for their
identification and characterization. We explore the significance of molecular markers, microscopic and
macroscopic features, chromatographic techniques, and other quality control measures that play a
pivotal role in establishing standardized protocols for these plants. Furthermore, the review provides an
overview of several lesser-known ethnomedicinal plants, their ethnobotanical uses, and the current
status of their pharmacognostical standardization.
Through this review, we aim to highlight the need for detailed pharmacognostic evaluations for lesser-
known plants to promote their therapeutic potential and integrate them into modern pharmaceutical
practices. This paper also discusses the challenges and future prospects of pharmacognostical
standardization, with particular emphasis on the regulatory aspects, sustainability, and global
recognition of such plants in the field of herbal medicine.
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1. Introduction
The use of medicinal plants in traditional healing systems dates back thousands of years, with
ethnomedicinal knowledge passed down through generations. However, despite their rich history in
traditional medicine, many plants used by indigenous and local communities have not yet been fully
explored or incorporated into modern pharmacology. This gap has led to growing interest in the
pharmacological properties of lesser-known ethnomedicinal plants that have long been used by
indigenous people to treat a wide range of ailments.

Ethnomedicine, the study of traditional medicinal practices, has provided valuable insights into plant-
based therapies, some of which have led to the discovery of important pharmaceutical agents.
Nevertheless, the effective integration of these plants into modern medicine requires a structured and
scientific approach. One of the foremost challenges faced by researchers and healthcare practitioners is
the issue of pharmacognostical standardization, which aims to ensure that herbal products meet the
necessary quality, safety, and therapeutic efficacy standards.
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Pharmacognostical standardization is a process that involves systematically assessing a plant’s identity,
purity, quality, and bioactive properties. This process requires the use of various tools and techniques,
such as morphological analysis, microscopic examination, chemical profiling, and the establishment of
parameters for the plant’s physical characteristics. The main objective of pharmacognostical
standardization is to provide consistent, reproducible, and scientifically validated protocols that can be
used to ensure the authenticity and quality of medicinal plants.

For lesser-known ethnomedicinal plants, the absence of standardized guidelines and quality control
measures poses significant challenges. Many of these plants are not well documented in terms of their
phytochemical composition, pharmacological activities, or toxicological properties. This lack of
detailed information makes it difficult to develop standardized protocols for their cultivation, collection,
processing, and preparation. As a result, there is a critical need for research that addresses the
pharmacognostic characteristics of lesser-known ethnomedicinal plants to enable their wider
application in herbal drug discovery.

The purpose of this review is to explore the principles of pharmacognostical standardization and its
relevance to lesser-known ethnomedicinal plants. We will discuss various methodologies and
techniques used to standardize these plants, ranging from their macroscopic and microscopic features
to modern analytical techniques such as high-performance liquid chromatography (HPLC) and gas
chromatography-mass spectrometry (GC-MS). Furthermore, we will highlight the challenges involved
in standardizing lesser-known plants, including variability in chemical composition due to
environmental factors and differences in plant material from various geographical regions.

Additionally, the review will cover the role of ethnobotanical knowledge in identifying plants for further
pharmacognostical studies and how this knowledge can complement modern scientific methodologies.
The paper will also address the regulatory aspects of herbal medicine standardization and the
importance of adhering to guidelines established by organizations such as the World Health
Organization (WHO) and the United States Pharmacopeia (USP).

2. Literature Review
Ethnomedicinal Knowledge and Lesser-Known Plants
Ethnomedicinal plants are an integral part of traditional healing practices across the world. Indigenous
communities often use locally available plants to treat a wide range of diseases and conditions, from
digestive disorders to infections and chronic illnesses. The vast majority of these plants remain
understudied, despite their widespread use in indigenous and rural healthcare systems.
Lesser-known ethnomedicinal plants, which are often overlooked by modern pharmaceutical research,
have been found to possess unique therapeutic properties. Examples include plants from remote regions
with no prior scientific validation, yet they have demonstrated promise in various biological activities
such as anti-inflammatory, antimicrobial, anticancer, and antioxidant effects.

Challenges in Pharmacognostical Standardization
Pharmacognostical standardization is essential for ensuring the consistency and quality of medicinal
plant products. However, the standardization process for lesser-known ethnomedicinal plants presents
several challenges. These challenges include:
e Morphological variability: Ethnobotanical descriptions of plants may vary across
geographical regions, leading to discrepancies in plant identification.
¢ Chemical composition variability: Environmental factors, plant maturity, and harvesting time
can influence the concentration of bioactive compounds.
e Lack of established quality control measures: Many lesser-known plants do not have
established pharmacognostic profiles, making quality assurance difficult.

Techniques for Standardization
Several methods are used to standardize ethnomedicinal plants, including:
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e Macroscopic and Microscopic Analysis: This is the initial step in the standardization process
and involves studying the external and internal features of plant material.

e Chromatographic Techniques: Thin layer chromatography (TLC), high-performance liquid
chromatography (HPLC), and gas chromatography (GC) are often employed to identify and
quantify active compounds.

e Molecular Techniques: DNA barcoding and molecular markers are increasingly being used to
authenticate plant species and ensure their correct identification.
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Case Studies of Lesser-Known Ethnomedicinal Plants
Several lesser-known plants have gained attention for their potential therapeutic benefits. Examples
include:
e Moringa oleifera: Known for its nutritional and medicinal properties, this plant is increasingly
studied for its pharmacognostic characteristics and bioactive compound content.
o Eclipta alba: A plant used in traditional medicine for liver ailments, its standardization involves
studying its chemical constituents and bioactivity.
¢ Rheum emodi: An important plant used in Himalayan medicine, its pharmacognostical study
focuses on its chemical composition and therapeutic efficacy.

3. Research Methodology
Data Collection
A thorough review of existing literature was conducted using databases such as PubMed, Scopus, and
ScienceDirect. Studies related to the ethnomedicinal use, pharmacognostic characteristics, and
standardization of lesser-known plants were selected based on their relevance and quality.

Inclusion and Exclusion Criteria
e Inclusion Criteria: Studies focusing on the pharmacognostic standardization of lesser-known
ethnomedicinal plants, including their chemical profiling, morphological characteristics, and
pharmacological properties.
e Exclusion Criteria: Studies without a clear emphasis on standardization or those not related
to ethnomedicinal plants.

Data Analysis

The information was analyzed and categorized according to the extraction and standardization methods
used for the plants. Emphasis was placed on methods that enabled the establishment of quality control
standards, such as chromatographic techniques, molecular analysis, and bioactive compound profiling.

4. Conclusion

The pharmacognostical standardization of lesser-known ethnomedicinal plants is a critical area of
research that can lead to the discovery of novel therapeutic agents. By adopting modern analytical
techniques and integrating traditional ethnobotanical knowledge, we can create standardized protocols
that ensure the safety, efficacy, and quality of plant-based medicines. Despite the challenges associated
with the variability of chemical composition and the lack of established quality standards, the
standardization of these plants is achievable with continued research and innovation. As the global
demand for natural products increases, the pharmacognostical study of lesser-known ethnomedicinal
plants will be key to their successful integration into modern pharmaceutical practices.
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