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Abstract: Herbal medicines are becoming more and more popular these days because of all of their 

benefits. These days, herbal treatments can be used to cure a wide range of disorders, and over 80% of 

people think that using herbal goods and medicines can help them stay healthy.  Herbal products are being 

utilized by an increasing number of individuals, but some of them are being tainted or misused, which is 

problematic for suppliers as well as customers. The development of precise assays to quantify the 

significant chemicals in these items and examine their chemical makeup is proving to be a challenging task 

for scientists. The use of standardization is crucial to guaranteeing the biological effects and uniform 

quality of herbal medicines. Various methods, such as X-ray diffraction, metabolomics, and DNA 

fingerprinting, can be employed to ascertain the quality of herbal treatments. Methods like capillary 

electrophoresis and chromatography are useful for standardizing herbal remedies. The article addresses 

both conventional and novel therapies in this area 
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I. INTRODUCTION 

"Medicine" is a substance that can be used to treat health issues, whereas "herbal" refers to something made from 

plants. Plant-based products that are used for dietary, medicinal, or preventive purposes are referred to as "herbal 

medicines". The study of using plants for therapeutic purposes is known as herbal medicine. It encompasses various 

fields like traditional medicine, plant chemistry, and plant research. Herbalists are people who work with plants, 

especially those that have therapeutic qualities. Herbal journals are publications that cover the topic of using plants to 

treat medical conditions.[1] 

 

Various techniques for identifying plants 

1.Expert Determination: -The most accurate and trustworthy opinions are those of experts when it comes to plant 

identification. This is so because experts have typically researched the particular plant species previously, and their 

expertise is documented in books or guides. Experts can be found in institutions, museums, botanical gardens, and 

colleges. But this identification technique can be time-consuming Process-delaying and time-consuming. In spite of 

this, it is still regarded as a reliable method of plant identification.  

2. Recognition: -This identification technique is thought to be just as trustworthy as professional opinion. It is 

dependent upon the identifier's in-depth familiarity with and past experience with the particular group of plants in 

question 

3. Comparison: -Using this method, an unknown sample is compared to examples, illustrations, sketches, or 

descriptions provided by third parties. Even though it's a dependable method, it might be difficult or impossible to 

complete if there are no materials to compare. 

4. Microscopic: -Herbal medicine identification can be accomplished through microscopic examination, which focuses 

on the microscopic anatomical characteristics of the plant material. Identification of the plant species is accomplished 

by examining various plant parts under a microscope, including the hair-like structures on the leaf surface, the tiny 

openings on the leaf, and the presence of specific substances. One method for separating the various chemical 

components in a mixture is chromatography. Chromatographic methods vary widely, but they are all based on the same 

basic ideas. One method for verifying the authenticity of herbal products is to use thin-layer chromatography (TLC). In 

this test, various components of a mixture are separated, and the separated components are arranged in a unique pattern 
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on a plate coated in silica gel. This pattern serves as the herbal product's distinctive "fingerprint" and aids in 

identification. Typically, the pharmacopeia monographs for plants include this test. A real sample or a pure reference 

material can be used to compare this fingerprint. [2] 

 

A Variety of extraction techniques, including complex ones like supercritical fluid extraction 

Extraction 

Materials that are either solid or liquid and cannot dissolve can be separated from one another by employing a liquid 

solvent. The way the substance transitions from one phase to the next determines how effective this method is. The rate 

at which a material passes through the liquid layer at the surface indicates how fast it is extracted. This is a typical 

extraction rate measurement technique. 

 

Extraction 

 

 

 

              Maceration          Percolation                   Digestion                 Decoction                          Infusion 

 

1. Maceration: -In this procedure, the solvent is added to the whole or coarsely powdered crude drug, which is then left 

at room temperature for a minimum of three days, stirring frequently to dissolve the soluble material. After pressing the 

marc (the damp solid material), the mixture is strained, and the combined liquids are subsequently purified by filtration 

or decantation.     

2. Percolation: -The method most frequently employed to extract the active ingredients for tinctures and fluid extracts 

is this one. Typically, a narrow, conical jar with two open ends is called a percolator. The solid ingredients are 

moistened with an appropriate amount of the recommended menstrual fluid and allowed to stand in a tightly closed 

container for about 4 hours. Once the bulk has been packed, the percolator's top is secured. To help form a thin layer 

over the mass, more menstrual fluid is added to the mixture. The mass is then sealed in a percolator and allowed to 

macerate for 24 hours.   This procedure involves squeezing the liquid out of the marc using a percolator, and then 

infusing the resulting extract with that liquid. After that, the liquid is allowed to slowly flow out of the percolator until 

it reaches roughly three-quarters of the volume of the finished product. Menstrum is added in excess as required. 

Ultimately, the mixture is either filtered or allowed to stand before being decanted to achieve clarity.                                

3. Digestion: -Low heat is applied during the extraction process in this kind of maceration. It is used when a moderately 

high temperature is appropriate. The menstruum's capacity to function as a solvent is enhanced by this.                                                   

4. Infusion: -The raw material is briefly soaked in either cold or boiling water to prepare fresh infusions.The easily 

soluble components of crude medications are present in these diluted solutions.  

5. Decoction: -The raw medication is heated to a predetermined temperature and then boiled for a predetermined 

amount of time before being strained or filtered. This method works well for extracting materials that are resistant to 

heat and water. The "quath" or "kawath" Ayurvedic extracts are commonly prepared using this method. Boiling lowers 

the volume to about one-fourth of its original volume, contingent upon the initial ratio—typically set at 1:4 or 1:16—

between the crude medication and the water. Either filtering, direct use, or further processing are applied to the 

concentrated extract.[3] 

6. Solvent extraction: - 

One technique for separating different materials is liquid-liquid extraction and partitioning, which involves dissolving 

the materials in two non-mixing liquids, like water and an organic solvent. Throughout the procedure, the material 

being extracted is moved from one liquid phase to another. Chemical labs frequently employ this method, with the 

primary tool being a separatory funnel. The process of extracting a specific substance from a mixture by using an 

appropriate solvent is known as solvent extraction. The substance dissolves in the solvent, separating it from the 

mixture's other ingredients. For analytical purposes, this technique can be used to separate, eliminate, or concentrate 

mixtures. Extraction of solvents is a widely used technique in a wide range of industries. This technique is employed to 

distinguish between substances that are soluble in a liquid and those that are not.  For instance, it's employed in the 
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mining process to separate metals from rock, in the creation of perfumes to draw scents from flowers, and in the 

synthesis of chemicals. 

 

7. Supercritical Fluid extraction: - 

It might be essential to remove one or more substances from the sample as a preliminary step when analyzing complex 

materials. The optimal technique for isolating and extracting these materials should be quick, simple, inexpensive, and 

ensure that all of the intended materials are fully recovered without suffering any harm. In addition, it should yield a 

concentrated solution that is suitable for measurement, generate little waste, and not add needless delay. In the past, 

challenging samples from the environment, pharmaceuticals, food, and petroleum were frequently extracted using the 

Soxhlet extraction method using hydrocarbon or chlorinated organic solvents. Nevertheless, liquid extraction frequently 

falls short of a number of the optimal requirements. 

 

8. Supercritical Fluid: - 

A material that has been heated and compressed to the point where it behaves like a combination of a gas and a liquid is 

known as a supercritical fluid. Its unique characteristics can be altered by varying the pressure or temperature in the 

vicinity of this point. Because of this, it can be utilized in scientific and industrial processes in place of dangerous 

chemicals. Two fluids that can become supercritical and are frequently used in this form are carbon dioxide and water. 

Plants can be extracted with carbon dioxide without producing toxic residues. Little changes in pressure and 

temperature can accurately control its extraction properties.[4] 

 

II. HERBAL DRUGS ANALYSIS USING CHROMATOGRAPHICAL TECHNIQUES 

1. Column Chromatography: -One technique used by chemists to separate distinct chemicals from mixtures is column 

chromatography. It functions by letting molecules adhere to a substance within a column and then moving through it at 

various speeds, dividing them into distinct sections. Column chromatography is a versatile method that works with a 

variety of materials and solvents. Both small- and large-scale applications are possible, and after use, the material inside 

the column is simple to remove. By doing this, contamination and column damage are avoided. Pressurized gas or 

gravity can both be used to move the solvent through the column.  

 

2. Paper Chromatography: -One technique for identifying and separating various components of a mixture is paper 

chromatography. A small amount of the mixture is spread out onto a strip of paper, and at the bottom of the paper, a 

liquid known as a solvent is added. As the solvent travels up the paper, it picks up various components of the mixture. 

Depending on how well the components dissolve in the solvent and on the paper, they separate out. More solvent-

dissolved components ascend the paper, whereas more paper-dissolved components remain near the beginning.By 

adding specific chemicals that give each part a distinct color, we can determine whether the parts have properly 

separated. We can turn the paper 90 degrees and try again with a different solvent if the parts aren't sufficiently 

separated.[5] 

 

3. Thin Layer Chromatography:-One method for separating and examining various biomolecules from a mixture is 

chromatography. A stationary phase and a mobile phase are the two phases that are used. The mobile phase, which 

passes over the stationary phase, contains the mixture that has to be separated. Phases of solid-liquid, liquid-liquid, or 

gas-liquid are produced as a result. A polar substance serves as the stationary phase in thin-layer chromatography 

(TLC), while a single solvent or a combination of solvents makes up the mobile phase.Chromatography is a technique 

used to separate substances in a mixture according to their degree of adhesion between the stationary and mobile 

phases.[6] 

 

4. High Performance Thin Layer Chromatography (HPTLC):-Pharmaceutical companies frequently employ high-

performance thin layer chromatography (HPTLC) for a number of applications, including pesticide content 

measurement, herbal product adulterant detection, and food and medicinal plant quality verification.It can use mobile 

phases with a higher pH and run multiple sampleswith a small amount of mobile phase.  
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Additionally, HPTLC has the ability to repeatedly scan the chromatogram in various settings. Its capacity to examine 

several components in a mixture has been researched. This technique can be used to distinguish between different plant 

species and assess the stability and consistency of preparations made from those species by different producers. 

Bergenin, catechin, and gallic acid are chemical compounds found in plants known as Bergeniacilliata and 

Bergenialingulate. Some scientists have developed a method to study these compounds using HPTLC. [7] 

 

Techniques for isolating and purifying phyto constituents: 

The process of separating and purifying individual components from plant extracts or useful parts through physical and 

chemical methods is known as phytochemical separation. While more recent methods for the separation and 

purification of different substances include high-performance liquid chromatography (HPLC), ultrafiltration, and high-

performance liquid drop counter current chromatography (HPCCC), older methods like solvent extraction, 

precipitation, fractional distillation, salting out, and dialysis have also been around for a while. These techniques, which 

are employed in industry and research, are used to separate phytochemicals. [8] 

 

Herbal Formulation Standardisation : 

GMP, or good manufacturing practices, must be followed when standardizing herbal formulations. Some other 

important factors to take into account when researching herbal formulations are the dosage, stability over time, shelf 

life, toxicity or harmfulness, and chemical profiling, or the identification of individual chemical compounds that make 

up the formulation. Additional equally important concerns include aflatoxin levels, heavy metal 3presence, and 

standardization of Good Agricultural Practices (GAP) in herbal medicine. [9] 

 

Herbal crudedrug standardization and quality control parameters: -According to WHO 1996a and b, 1992, 

standardization and quality control are essential phases in the physicochemical evaluation of herbal medicines. These 

include choosing which raw materials to use and how to process them, testing the product's efficacy, stability, and 

safety, recording any safety concerns based on prior experiences, informing customers about the product, and 

advertising it. Usually, the following standards of quality are taken into account. [10] 

 

Histology and microscopic analysis:                                        

These plant parts are thought to be beneficial whether eaten whole or ground up. Small hair-like structures called 

trichomes, calcium oxalate crystals, vascular bundles—a network of tubes that carry fluid—tiny holes on the surface of 

leaves called stomata, and long, thin cells called fibers are the main features that are examined when examining plants. 

[11] 

 

Quantitative study using microscopy:    

A variety of features that can be seen under a microscope are referred to as microscopic metrics. These include the 

number of vein islets, stomata, vein terminations, fiber size, and palisade ratio. These studies help to distinguish closely 

related species. [12] 

 

Physical evaluation: 

Examination of a variety of physical characteristics, including the amount of ash, extractives, viscosity, solubility, 

melting point, refractive index, and foreign organic materials. Palisade to fiber size ratio these investigations aid in 

distinguishing closely related species.[13] 

 

Herbal resources, herbal preparations, and herbal medicines:  

General aspects of standardization and quality control:The intricacy and possibility of adulteration of herbal 

medicines and products make them difficult to identify and measure. To ensure quality, identifying and quantifying 

herbal medicines with markers is insufficient. To guarantee quality throughout production, good manufacturing and 

agricultural practices should be combined with quality control. The effectiveness, safety, and quality of the final 

product can be affected in different ways by different ingredients. It is best to use compounds with known 
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pharmacological or therapeutic activity as markers when identifying and quantifying compounds. Use of special 

ingredients or the manufacturing process may be necessary if neither is feasible. All techniques, including microscopy, 

DNA analysis, and macroscopic analysis, can be applied as long as the appropriate documentation and reference 

materials are available. [14] 

 

Different Novel Drug Delivery System in Herbal Technology: 

1. Liposome 

These are colloidal or microparticulate carriers that spontaneously form when certain lipids in aqueous environments 

are hydrated. Typically, they have a diameter of 0.05 to 5.0 um. The spherical liposomes contain a tiny amount of the 

solvent, which they are free to move through or float inside of. They may carry one, several, or many concentric 

membranes. Liposomes are composed of polar lipids, which are the same molecules with a lipophilic and a hydrophilic 

group. Due to their complexity, herbal remedies and products can be challenging to identify, measure, and detect 

adulteration. The quality of herbal medications cannot be guaranteed by simply counting the number of compounds and 

marker compounds present.To guarantee quality, it's critical to apply quality control in addition to ethical farming and 

manufacturing methods. Because different compounds can affect a product's safety, effectiveness, and quality in 

different ways, choosing reference materials and carrying out quality control procedures need to take this into account. 

In herbal materials and pharmaceuticals, we should use known compounds with proven pharmacological activity as 

markers or therapeutic components as indications to identify and quantify the compounds. We can utilize the 

production process and distinguishing constituents as markers if neither of these options is feasible. If the right 

reference materials and descriptions are available, various analytical techniques like microscopic, macroscopic or DNA 

analysis can be used to identify herbal ingredients and products.  

 

2. Phytosome:- 

The bioactive ingredients found in most phytomedicines are flavonoids, which are poorly absorbed through the mouth. 

Water-soluble phytoconstituent molecules, particularly polyphenols, can form into lipid-compatible molecular 

aggregates known as phytosomes. Phytosomes are more accessible than simple herbal extracts because of their 

enhanced capacity to cross lipid-rich biomembrane and eventually arrive at the source. Phospholipids from soy, 

specifically phosphatidylcholine, are used as lipid-phase compounds to make phytoconstituents lipid compatible. In 

terms of pharmacokinetics and therapeutic properties, phytosome complexes perform better than their noncomplexed 

herbal extract counterpart. Phytosome technology has greatly increased the bioavailability of several 

phytochemicals.[15] 

 

3.Ethosomes: - 

More recent advances in patch technology have led to the development of the ethosomal patch, 

whichcontainsmedicationin ethosomes. Ethosomal systems consist of soy phosphatidylcholine, water, and ethanol. 

They can form multilamellar vesicles and have a high entrapment capacity for particles with varying lipophilicities. 

Furthermore, transferosomes and elastic vesicles have been used as drug carriers for a range of tiny molecules, peptides, 

proteins, and vaccines. There have only been three clinical trials conducted using human volunteers' ethosomal systems, 

the literature review states.In order to compare the efficacy of a novel acyclovir cream with the widely used acyclovir 

cream (Zovirax) in treating recurrent herpes labialis, Horwitz et al. conducted a study involving 40 human volunteers. 

Double-blind means that neither the volunteers nor the researchers knew which cream was applied during the study. 

The results demonstrated that the ethosomal acyclovir formulation significantly improved in all clinically assessed 

criteria, including pain thresholds and the time it took for a crust to form and fall off, and outperformed Zovirax cream.                    

 

4.Microemulsion: 

The size range of microemulsions is 10-100 nm; sub-microemulsions are called lipid emulsions, and microemulsions 

are called nano emulsions. Because of their affinity for lymphatic fluids, emulsions can be used to deliver medications 

to particular locations in vivo. Since medication is isolated from the body's fluids when combined with oil droplets to 

form an emulsion, it can be released gradually over time. The drug can accumulate in regions with a high concentration 
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of oil because some body cells have the ability to absorb these oil droplets. Oil droplets can also be used to create an 

emulsion out of medications that dissolve in water. It is still possible to administer it subcutaneously or intramuscularly 

to compress the lymphatic system.                                                                                    

 

5. Transferosomels:                                                             

The challenges of transdermal drug delivery, including the incapacity to carry bigger molecules, the rate-limiting stage 

of penetration through the stratum corneum, and the physicochemical constraints of the medications, have been greatly 

advanced by transferosomes. Larger molecules can be transported by these flexible vesicles through skin pores that are 

much smaller than the vesicles themselves. It can be used to disperse medication via a small molecule orbit. proteins, 

peptides, and herbal ingredients. Transferosomes have the ability to pierce the stratum corneum and deliver the 

nutrients required to maintain the skin's physiological functions locally.  transferosomes are a novel class of elastic or 

malleable vesicles that were discovered in the early 1990s. The elastic properties of transferosomes are produced by an 

edge activator present in the lipid bilayer.[16] 

 

6. Nanoparticles: 

Nanoparticles can be used to deliver medications that are both hydrophilic and hydrophobic in an efficient manner. The 

size range of submicron-sized particles, also known as nanoparticles, is 10-1000 mm. Achieving the site-specific effect 

at the therapeutically optimal pace and dose regimen requires controlling the drug's release of pharmacologically active 

chemicals by controlling the particle size, surface characteristics, and release of the nanoparticles. Recently, there has 

been a lot of interest in biodegradable polymeric nanoparticles as possible drug delivery systems.[17] 

 

IV. CONCLUSION 

When using herbal remedies, consumers should make sure the products they buy are safe and have the right amount of 

ingredients in the stated amounts. Information regarding the product's effectiveness, potential side effects, and dosage 

should also be available to them. Global laws and regulations are required to ensure that herbal medicines are produced 

and supplied in an ethical manner. People should be informed if there is scientific evidence that a plant can treat 

illnesses and aid with health issues so they can make use of it to enhance their own health.[18] 
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