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Abstract : Herbal churnas, finely powdered medicinal plant formulations, are a cornerstone of the traditional Indian Ayurvedic
system of medicine. This comprehensive review provides an in-depth analysis of the preparation, evaluation, and therapeutic
potential of these ancient remedies. The preparation process is detailed, covering critical steps from the selection and authentication
of raw herbs to traditional and modern techniques of pulverization, sieving, and storage, as guided by pharmacopoeial standards.
Emphasis is placed on the necessity of robust quality control and standardization. The review outlines a multi-faceted evaluation
protocol, encompassing traditional organoleptic and physicochemical analyses (e.g., ash values, extractive values) alongside
modern analytical techniques such as HPTLC, HPLC, and GC-MS for phytochemical fingerprinting. Furthermore, it highlights the
importance of safety assessments, including testing for heavy metals and microbial contamination. The therapeutic potential is
explored through a review of scientific literature on prominent formulations like Triphala Churna (digestive health, antioxidant),
Trikatu Churna (bioavailability enhancer), and Sitopaladi Churna (respiratory support), validating their traditional uses. The review
concludes that bridging traditional wisdom with modern analytical science is crucial to ensure the safety, consistency, and efficacy

of these valuable herbal formulations, thereby facilitating their integration into modern healthcare.

INTRODUCTION

In the ancient system of Ayurveda, Churna is classified under Kalpana (dosage forms) and is one of the most
fundamental and widely used preparations [1]. The term "Churna" is derived from Sanskrit, meaning "powder." This
dosage form involves the fine pulverization of well-dried plant parts such as roots, stems, leaves, flowers, fruits, or
seeds. These powders can be made from a single herb (Ekal Dravya) or, more commonly, a combination of several
herbs (Mishra Dravya) to create a synergistic effect, known as a polyherbal formulation [2].

The efficacy of a churna depends on several factors: the quality of the raw herbs, the precision of the preparation method,
and the specific combination of ingredients. The fine particle size of the powder provides a large surface area, which
enhances the extraction of active constituents in the gastrointestinal tract, leading to better bioavailability and a quicker
therapeutic response compared to some other oral dosage forms [3]. Popular examples like Triphala Churna, Trikatu
Churna, and Hingvastak Churna have been used for centuries to manage a wide range of ailments, from digestive

disorders to respiratory conditions.
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Despite their long history of use, the global acceptance of herbal churnas faces challenges related to standardization,

quality control, and scientific validation. Modern pharmaceutical sciences offer a suite of analytical techniques that can
be applied to these traditional formulations to ensure their safety, efficacy, and consistency. This review provides a
detailed overview of the traditional and modern methodologies for preparing herbal churnas, the comprehensive
parameters used for their evaluation, and the scientifically substantiated therapeutic potential of these ancient remedies.
Preparation of Herbal Churnas
The preparation of a churna is a meticulous process that begins with the careful selection of raw materials and ends with
proper packaging and storage. The Ayurvedic Pharmacopoeia of India (API) provides specific guidelines for each step
to ensure the final product is of high quality [4].
1. Selection and Authentication of Raw Materials
The first and most critical step is the selection of genuine and high-quality raw plant materials (Dravya). The therapeutic
potency of the final formulation is directly linked to the quality of its ingredients.

o lIdentification: The herbs must be correctly identified using macroscopic and microscopic evaluation. This

involves examining the physical characteristics (color, odor, taste, size, shape) and the cellular structure of the

plant parts [5].

e Authentication: Authentication is crucial to prevent adulteration or substitution with inferior or incorrect plant
species. Techniques like High-Performance Thin-Layer Chromatography (HPTLC) fingerprinting are now

commonly used to create a unique chemical profile for each herb, ensuring authenticity [6].

e Purity: The raw materials must be free from foreign matter, such as soil, insects, and other plant debris. They

should also be tested for contaminants like pesticides, heavy metals, and microbial load before being processed

[4].

2. Cleaning and Drying (Shodhana and Shoshana)
Once authenticated, the raw herbs undergo a cleaning process (Shodhana). This involves washing, peeling, or scraping
to remove any physical impurities. Following this, the herbs must be thoroughly dried (Shoshana) to reduce their
moisture content.

o Traditional Drying: Traditionally, herbs were shade-dried to protect their volatile active compounds from

being degraded by direct sunlight.

e Modern Drying: Modern methods like tray drying or vacuum drying are employed for controlled and efficient
moisture removal. The ideal moisture content is typically below 10%, as higher levels can promote microbial

growth and degradation of phytochemicals, reducing the shelf life of the churna [7].

3. Pulverization (Kuttana)
Pulverization is the process of reducing the dried herbs into a fine powder. The method and degree of fineness are
important for the churna'’s efficacy.

e Traditional Method: A stone mortar and pestle (Khalva Yantra) was traditionally used. This method is slow

and laborious but generates minimal heat, preserving thermolabile constituents [2].

e Modern Method: Mechanical pulverizers and grinders are now widely used in commercial manufacturing.
These machines can produce very fine powders quickly. However, care must be taken to control the heat

generated during grinding, which can be achieved through water-cooling jackets or by grinding in short bursts

(8].
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4. Sieving (Vastra-galita)

After pulverization, the powder is sieved to obtain a uniform particle size. The Ayurvedic texts recommend sieving the
powder through a clean cotton cloth (Vastra-galita), which typically yields a very fine powder (approximately 80-120
mesh size) [1]. Standard sieves of specific mesh numbers are used in modern manufacturing to ensure particle size
uniformity, which is crucial for consistent dosage, dissolution, and absorption [4].
5. Mixing and Storage
For polyherbal churnas, each ingredient is powdered and sieved separately. The individual powders are then weighed
accurately according to the formulation recipe and mixed thoroughly in a specific order to ensure homogeneity. This
process is known as Sammelana [9]. The final churna is stored in airtight, light-resistant containers to protect it from
moisture, air, and light, which can degrade the product over time. Proper storage ensures the churna maintains its
potency and stability for its entire shelf life, which is generally recommended as one year by the Ayurvedic
Pharmacopoeia of India [4].
Evaluation of Herbal Churnas
To ensure the quality, safety, and efficacy of herbal churnas, a comprehensive evaluation using various parameters is
essential. This standardization process combines traditional observational methods with modern analytical techniques.
1. Organoleptic Evaluation
This is the most basic form of evaluation and relies on sensory perception. It serves as a preliminary check for identifying
the correct formulation and detecting any signs of spoilage.

e Color (Varna): The churna should have a characteristic color, and any deviation may indicate improper

processing, substitution, or degradation.

e Odor (Gandha): Many churnas have a distinct, aromatic smell due to volatile oils. A faint or unusual odor

could suggest a loss of potency or contamination.
e Taste (Rasa): The taste profile is a key identifier. For example, Trikatu Churna is known for its pungent taste.

e Texture (Sparsha): The powder's texture should be fine and smooth. A coarse or gritty feel may indicate

improper pulverization or the presence of foreign matter [10].

2. Physicochemical Evaluation
These tests provide gquantitative data about the physical and chemical properties of the churna, which are crucial for
standardization.

e Losson Drying (Moisture Content): This test determines the amount of moisture present in the sample. High

moisture content can lead to microbial contamination and hydrolysis of phytochemicals [11].
e Ash Values: Ash analysis helps in determining the quality and purity of the herbal drug.

o Total Ash: Represents the total amount of inorganic material remaining after incineration. An

unusually high value suggests contamination with soil or other inorganic impurities.
o Acid-Insoluble Ash: Measures the amount of silica present, often from sand or soil contamination.
o Water-Soluble Ash: Used to detect the presence of water-soluble inorganic salts [12].

o Extractive Values: These values help determine the amount of soluble active constituents in a given solvent

(usually water or alcohol). They are useful indicators of the quality and potency of the herbs used [13].
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pH Determination: The pH of a 1% or 10% aqueous solution of the churna is measured. This value should be

consistent across batches.

Particle Size Analysis: Determines the average particle size and its distribution. Uniformity in particle size is

important for dose consistency and bioavailability [14].

Bulk and Tapped Density: These parameters are used to assess the flowability and packaging characteristics
of the powder [11].

3. Phytochemical Screening

This involves qualitative chemical tests to identify the presence of major classes of phytochemicals, such as alkaloids,

flavonoids, tannins, saponins, glycosides, and terpenoids. This screening helps to confirm the presence of the expected

active constituents based on the formulation's ingredients [15].

4. Chromatographic and Spectroscopic Techniques

These advanced techniques provide a chemical "fingerprint” of the formulation and can be used to quantify specific

marker compounds.

High-Performance Thin-Layer Chromatography (HPTLC): HPTLC is a powerful tool for creating a unique
chromatographic fingerprint of a churna. It can be used for authentication, detection of adulterants, and

quantification of specific chemical markers [16].

High-Performance Liquid Chromatography (HPLC): HPLC offers higher resolution and is used for the

precise quantification of one or more active compounds in the formulation.

Gas Chromatography-Mass Spectrometry (GC-MS): This technique is ideal for identifying and quantifying

volatile compounds, such as essential oils, present in the churna [17].

UV-Visible Spectroscopy: Used to estimate the total content of certain phytochemical classes, like total
flavonoids or total phenolic content, which are often correlated with the antioxidant activity of the formulation
[18].

5. Safety Evaluation

Microbial Contamination: Herbal products are susceptible to microbial growth. Therefore, churnas must be
tested for total viable aerobic count, total yeast and mold count, and the absence of specific pathogens like

Escherichia coli, Salmonella spp., and Staphylococcus aureus, as per WHO guidelines [19].

Heavy Metal Analysis: Contamination with toxic heavy metals like lead (Pb), mercury (Hg), arsenic (As), and
cadmium (Cd) is a major safety concern. Atomic Absorption Spectroscopy (AAS) is commonly used to ensure

that the levels of these metals are within permissible limits [20].

Aflatoxin Testing: Aflatoxins are toxic compounds produced by certain molds that can contaminate plant
materials. Testing for aflatoxins (B1, B2, G1, G2) is crucial, especially for herbs stored in humid conditions
[19].

Therapeutic Potential

The therapeutic efficacy of herbal churnas stems from the synergistic action of the phytochemicals present in their

constituent herbs. Many traditional claims have been supported by modern scientific research.
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Triphala Churna

One of the most famous and widely used Ayurvedic formulations, Triphala Churna is a blend of the dried fruits of

three plants: Emblica officinalis (Amla), Terminalia chebula (Haritaki), and Terminalia bellerica (Bibhitaki) in equal

proportions.

Traditional Use: It is revered as a Rasayana (rejuvenator) and is primarily used as a gentle laxative, a colon

cleanser, and for managing digestive disorders [21].

Scientific Validation: Modern research has highlighted its potent antioxidant properties, attributed to its high
content of vitamin C, tannins, and polyphenols like gallic acid and ellagic acid. Studies have demonstrated its
gastroprotective, anti-inflammatory, immunomodulatory, antibacterial, and antineoplastic effects. A clinical
study showed that Triphala was effective in reducing constipation and improving bowel health [22]. Its

antioxidant and anti-inflammatory properties also make it beneficial for eye health and skin conditions [23].

Trikatu Churna

Trikatu Churna is a combination of three pungent herbs: Zingiber officinale (Sunthi - dried ginger), Piper nigrum

(Maricha - black pepper), and Piper longum (Pippali - long pepper).

Traditional Use: It is traditionally used to stimulate Agni (digestive fire), treat indigestion, improve

metabolism, and manage respiratory conditions like cough and asthma [24].

Scientific Validation: The key active component in Trikatu is piperine (from black and long pepper), which
is a well-documented bioavailability enhancer. Piperine inhibits enzymes that metabolize drugs and enhances
intestinal absorption, thereby increasing the effectiveness of other herbs or drugs administered alongside it [25].
Trikatu has also been shown to possess carminative, anti-inflammatory, and hypolipidemic properties. Studies

have confirmed its ability to stimulate digestive enzymes and promote healthy gastrointestinal function [26].

Hingvastak Churna

This is a classical polyherbal formulation containing eight ingredients, with Ferula assa-foetida (Hingu - asafoetida) as

a key component, along with Trikatu, cumin, caraway seeds, and rock salt.

Traditional Use: It is a renowned remedy for digestive ailments like bloating, flatulence, indigestion, and

abdominal pain. It acts as a powerful carminative, antispasmodic, and digestive stimulant [27].

Scientific Validation: The therapeutic effects are attributed to the volatile oils and sulfur compounds in
asafoetida, which have antispasmodic and carminative properties. The other ingredients, like ginger and pepper,
stimulate digestive secretions, while cumin and caraway seeds help relieve gas. Research has supported its use

in managing symptoms of Irritable Bowel Syndrome (IBS) and functional dyspepsia [28].

Sitopaladi Churna

Sitopaladi Churna is a popular formulation for respiratory disorders. Its main ingredients are Mishri (rock candy),

Vanshlochan (Bambusa arundinacea), Piper longum, Elettaria cardamomum (cardamom), and Cinnamomum

zeylanicum (cinnamon).
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Traditional Use: It is primarily used as an expectorant and bronchodilator to treat cough, cold, asthma,

bronchitis, and seasonal allergies [29].

Scientific Validation: Piper longum provides antitussive and immunomodulatory effects. Cardamom and
cinnamon act as expectorants and have antimicrobial properties. Vanshlochan, a siliceous deposit from bamboo,

is traditionally believed to soothe the respiratory tract. Clinical studies have validated its efficacy in providing
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symptomatic relief from cough and promoting respiratory wellness [30]. Its antioxidant and anti-inflammatory

properties further contribute to its therapeutic action in inflammatory respiratory conditions [31].

Conclusion

Herbal churna formulations are a testament to the profound knowledge of ancient Ayurvedic practitioners. Their
simplicity in preparation, combined with their therapeutic effectiveness, has ensured their continued relevance for
centuries. The integration of modern scientific evaluation techniques is pivotal in transforming these traditional
remedies into globally accepted, standardized phytopharmaceuticals. Comprehensive quality control, from the
authentication of raw herbs to the analysis of the final product for phytochemical content and safety, is hon-negotiable
for ensuring batch-to-batch consistency and clinical efficacy.

While many traditional claims for churnas like Triphala, Trikatu, and Sitopaladi are being substantiated by preclinical
and clinical research, there remains a vast potential for further investigation. Future research should focus on elucidating
the mechanisms of action of these polyherbal formulations, understanding the synergistic interactions between their
components, and conducting large-scale, randomized clinical trials to firmly establish their place in modern healthcare.
By bridging the gap between traditional wisdom and modern science, herbal churnas can continue to offer safe and
effective solutions for a multitude of health concerns.
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