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ABSTRACT: -People are growing more interested 

in herbal medicines today because of their 

numerous advantages. For a healthy lifestyle, more 

than80% of people rely on herbal medicine globally 

on herbal products and medications. use of herbal 

goods is growing has also resulted in several 

products frauds and adulterations, which have 

dissatisfied buyers and sellers, and, on occasion 

resulted in cases.  The creation of reliable analytical 

techniques, such as quantitative assessments of 

marker/bioactive chemicals and other significant 

ingredients, that can accurately profile the 

phytochemical makeup. For the manufacture and 

manufacturing of herbal medications, 

standardisation is a crucial step in establishing a 

uniform, A continuous chemical profile, biological 

activity, or  even just a quality assurance 

programme.  There have been modifications in 

areas such as X-ray diffraction, differential pulse 

polarography, chemometrics, metabolomics, and 

DNA fingerprinting, etc. Contributions of 

chromatographic and capillary electrophoresis 

techniques to the standardisation of herbal 

medicines are also recorded. The authentication 

procedures for herbal, mineral, and marine items 

are covered in detail, and they generally comprise 

DNA fingerprinting, chromatography, chemometry, 

immunoassays, and microscopy. Some medications 

can be authenticated using a straightforward 

method like organoleptic properties, but others may 

need extremely complicated techniques due to 

adulterants and molecular similarities. 
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INTRODUCTION: - 
The term "medicine" refers to anything 

that has nutritional, medicinal, or preventative 

properties, whereas the term "herbal" is used to 

describe a plant or plan. Preparation. consequently, 

plant-based substances with therapeutic, 

preventative, or nutritional characteristics are 

referred to as "herbal medicine.".[1] Herbal 

medicine safety has become a major concerntop 

priority due to the rise in their use and the lack of 

efficient regulatory oversight. Botanical ingredients 

natural ingredients are converted into drug 

technology, where standardisation & quality 

assurance with an appropriate synthesis of cutting-

edge scientific methods and ancient wisdom are 

crucial. All facets of drug research and 

development, where applications generated by 

biotechnology are important significant role, are 

covered by the new pharmacognosy.[2] 

 

Objectives:- 

1 . Recognise the raw materials as the origin of 

herbal medications from production to finished 

product.  

2. Be familiar with the WHO and ICH standards for 

evaluating herbal medicines.  

3. Be familiar with nutraceuticals, natural 

sweeteners, and herbal cosmetics. 

4. Support GMP and the patenting of herbal 

medicines.[3] 

Extraction and Representation techniques:- 

The technique of features extraction is crucial to 

any classification or recognition system. Three 

different sorts of approaches can be employed to 

extract image attributes: 

1.Shape:-There are two methods of shape 

representation: "boundary-based" and "region-

based" Plant classification is influenced by the 

shape of the leaf, flower, and fruit. 

The following methods the ability to numerically 

represent shape features: [4,5] 

 

Boundry based  Region bsed 

Polygonal model  Super quadrics  

Fourier descriptor  Fourier descriptors 

Splins higher order constructs  Implicit polynomials  

Curvature Model  Bloom‟s skeletons  
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"Multi-scale local binary patterns" have 

been proposed as a shape descriptor based on a 

region that offers a discriminative and reliable leaf 

representation. 

Some techniques have been employed to 

determine plants and cannot be categorised as 

boundary-based or region-based. For instance, the 

morphological shape descriptors, which include 

"aspect ratio," "rectangularity measures," 

"circularity measures," and "the perimeter to area 

ratio," were used in  to describe "the morphological 

features" of the shape of the leaf.[6] 

 

2 .Texture:- The meaning of an image Surface 

characteristics like texturethe ability toto identify 

items. The quantity and These are organised 

spatially of these "primitives" served to describe 

the texture. The most crucial method for measuring 

pattern in photographs is texture. It may be used to 

describe how the surface is organised. The spatial 

distribution of "intensities" or "colour" in an image 

is explained by texture. 

Three methods can be used for representation: 

1 Structural  

2 Model based 

3 Statistical[7] 

 

3 .Color :- Color is regularly used to differentiate 

between objects. For flower analysis, colour is 

more important than for leaf analysis. Color 

representation techniques included the 

straightforward "colour moments," the "colour 

histograms," the "color coherence vector," and the 

"color correlogram," which can employ either a 

global or local histogram. Colour histograms, edge 

histograms, and areas were employed in to identify 

the species of medicinal plants.[8] 

 

4 .Venation :- It refers to a leaf's vein pattern, 

which can be categorised as "arcuate," "cross-

venulate," and "dichotomous," "longitudinal," 

"palmate," "parallel," "rotate," "pinnate," or 

"reticulate." When image acquisition was done 

using a scanner, it was required to use a cleaned 

leaf picture in order to extract vein details without 

changing the shape of the leaf. Sometimes it's 

necessary to treat leaves chemically in order to 

improve accuracy.[9] 

 

Authentication of plants:- 

A quality control process known as "herb 

authentication" ensures that the proper types of 

plants and plant components are used as the basis 

for natural remedies. To make herbal medicines 

both secure and efficient, herbal raw materials must 

be properly authenticated.[10] 

 

Methods  Description  

 

Taxonomic methods  

The first stage of identifying and authenticating plant materials Using 

this technique, it is possible to pinpoint the drug's botanical source and 

ascertain its scientific Latin binomial designation (i.e., genus or 

species). It is the initial phase of authentication. Information such as 

botanical names, vernacular names, the location where plant material 

was obtained, the collector's information, the season in which the 

material was taken, the altitude at which it was collected, and other facts 

are necessary requirements even before authenticity.[11] 

Macroscopic Method  Shape,Size, colour, texture, surface properties, fracture characteristics, 

aroma, taste, and other organoleptic factors are utilised to make 

decisions.The morphological characteristics of botanical materials  

when in comparison to a common reference 12] 

Microscopic Method  Botanicals' structural, cellular, and interior tissue characteristics can be 

ascertained via microscopy. It is typically used to differentiate between 

two similar herbals [13,14]. This method is widely utilised, convenient, 

quick, and it can also be used with proprietary medications.[15] 

Fluorescence Microscope  fluorescence microscopes can be utilised to improve the authenticity of 

authentication. The number of characteristics that is usable for 

identification increases with the usage of these microscopes. For 

instance, it has been discovered that, oxalate calcium crystals, grains of 

starch  stone cells, capillaries, and fibres all have stable and unique 

polariscopic properties. [16]The fluorescence microscope shows the 

fluorescence released from illuminated herbal tissues. [17] 
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Chromatographic methods:- The most used 

analytical techniques for herbal products are, 

HPLC,  and Thin Layer Chromatography 

(TLC).[18]Chemical analysis of herbal remedies 

requires a great deal of attention to volatile 

component analysis using gas chromatography.[19] 

 

A) HPLC :- Analysing nearly all of the 

components in herbal remedies can be done using 

HPLC. Because it is simple to use and understand, 

HPLC is a common technique for analysing herbal 

medicines because it is not constrained by the 

volatility or stability of the sample ingredient. [20] 

 
 

B) TLC :- Since many pharmacopoeias still 

employ TLC to offer the first distinctive 

fingerprints of plants, it is still extensively utilised 

for herbal analysis remedies.[21]The simplicity, 

adaptability, high speed, particular sensitivity, ease 

of sample preparation, and economy of employing 

TLC to create the fingerprint of herbal medicines 

are its benefits. TLC is a practical way to assess the 

quality.[22] 

 

 
 

C)Gas Chromatography :- The volatile oil's GC 

provides a reliable fingerprint that can be used to 

find the plant.The excellent sensitivity of detection 

for practically all volatile chemical substances is 

undoubtedly where GC excels.[23] 
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Other techniques: - 

Chemical fingerprinting: -A workable technique 

for verifying the legitimacy of natural herbal 

remedies and determining the constancy of their 

quality is chemical fingerprinting. It is possible to 

fully express the overall state of the intricate 

system of herbal natural remedies through the 

examination known and unknowable 

components.[23]Chemical fingerprints more 

thoroughly reflect the total substance of natural 

herbs than does multi-component assessment. 

Chromatographic fingerprinting is used offered to 

demonstrate quality of the product consistency of 

the active components in herbs are not obvious. 

natural herbs' qualities can be mixed with their 

effectiveness using fingerprint pharmacodynamics, 

which clarifies their mechanism of action. 

 

Role of marker in  herbal medicines:- 

Particular markers are employed in 

quantitative investigations .The right kind of plant 

is required for molecular markers in chemotherapy. 

It's crucial to choose a chemotherapy treatment 

with therapeutic effectiveness. Due to their diverse 

sources and chemical complexity, the use of marker 

chemicals to standardise botanical preparations has 

limits. DNA-based molecular markers are useful 

for research in the domains of genetics, physiology, 

embryology, and taxonomy. 

 

Markers are categorized in to two classes :- 

DNA  Marker :-are trustworthy for revealing 

polymorphisms since each species' genetic makeup 

is distinct.Since DNA can be taken out of both 

fresh and dried organic plant tissue, detection is not 

limited by the sample's physical shape.DNA 

polymorphism is assessed using several DNA-

based molecular methods. These include 

procedures based on hybridization, Polymerase 

Chain Reaction (PCR), and sequencing. [24] 

Chemical Marker :-Chemical markers are 

constituents or sets of components of a herbal 

remedy medical product that are of importance for 

the independent aim of quality control whether they 

have any therapeutic effect, according to the 

Europe's pharmaceutical regulatory body (EMEA). 

An indication of a herbal medicine's quality can be 

found in the The amount of a chemical there is 

marker. generally refer to components of 

biochemistry, such as primary and secondary  

metabolites, metabolites, as well as other 

macromolecules like nucleic acids.Molecular 

markers based on DNA have demonstrated their 

relevance in domains, such as genetics, physiology, 

embryology, and taxonomy, and the development 

of herbal drugs.[25] 

Gene- typing and genetic variation:-It has been 

discovered that RAPD-based The use of molecular 

markers can distinguish between distinct Taxus 

wallichiana or neem, accessions.gathered from 

various geographic areas. RFLP and RAPD have 

accustomed to study interspecies variation in a 

variety of taxa, including Curcuma and 

Glycerrhiza. For the purpose of identifying 

variations in tea (Camellia sinesis), RAPD has been 

used as a technique. 
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Markers which assist with determining 

desirable chemotherapy types:- When Echinacea 

purpurea is grown, germplasm and some related 

wild species, AFLP analysis has revealed that 

found to be beneficial in predicting phytochemical 

markers. DNA profiling has been utilised to 

determine the phylogenetic link. 

 
 

 

BAR-HRM METHOD FOR HERBAL 

MATERIAL IDENTIFICATION 

andCERTIFICATION :- 

Several benefits of extremely fine melting 

analysis above conventional gene scanning and 

genotyping techniques.[27] For the precise 

quantification of adulterants in commercial herbal 

medicine products Moreover, the authentication of 

herbal medicines, a new technique called BarHRM 

that combines DNA barcoding with HRM analysis 

has been created. In the section that follows, we 

evaluate the Using Bar-HRM techniques for 

identifying herbal medicines and give a general 

overview of creating a Bar-HRM assay.[28] 

 

Bar-HRM Assay Development for Herbal 

Material :- 

Sample collection, voucher herbarium 

specimen verification, DNA extraction, experiment 

optimisation, HRM-PCR amplification, melting 

profile analysis, species identification, and 

adulterant detection are all steps in the development 

of a Bar-HRM assay for the identification of herbal 

material. 

 

Collection of Samples and Morphological 

Checking:- It is crucial to be certain of the origin 

of the substance employed to produce a Bar-HRM 

assay. Each collection (uniquely numbered) must 

contain a tiny plant sample for DNA extraction and 

voucher herbarium specimens of the entire plant 

(preferably flowering or fruiting), and it must come 

from the same plant. At least three duplicate 

collections per species should be used.[29] 

DNA Extraction:- A Bar-HRM assay requires 

high-quality genomic DNA as a necessary pre-

requisite for reliable identification. Therefore, it is 

imperative to extract DNA promptly and properly 

from the herbal material while utilising good sterile 

technique to prevent DNA degradation and sample 

contamination.[30] 

The following are some of the reagents utilised in 

the procedure:  

100 mM, 2% CTAB in a CTAB buffer,Tris-HCl, 

1% 2-mercaptoethanol, 5-mM EDTA, 710-mM 

NaCl, 350-mM Sorbitol, and 0.1% Tris (2-

carboxyethyl) phosphine hydrochloride; 100 mM 

Tris-HCl, 5 mM EDTA, 5% glycerin, 10% 
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PEG8000, and 0.1% chlorhydrate of tris (2-

carboxyethyl) phosphine; are the ingredients in the 

washing buffer. Isoamyl alcohol (24:1, vol/vol); 

polyvinyl pyrrolidone (PVP); chloroform. 

 

Steps of DNA extraction:- [31] 

 

DNA Barcoding :-A method is DNA barcoding. 

we used to identify species based on a brief, 

uniform portion of standardized fragment of the 

genome called “DNA barcode”.[32] The majority 

of plants that are used to make herbal medicines are 

bought in marketplaces as dried or powdered 

products. plant components. It has been discovered 

that DNA barcoding is effective for identifying 

plants from finished herbal items. with different 

levels of success, a number of loci from various 

genomic areas, including rbcL, matK, ITS, ITS2, 

and psbA-trnH, have been investigated . Depending 

on how closely related the species are within the 

target genus, published estimates of successful and 

unsuccessful species resolution utilising these loci 

may be exaggerated. Using the common standard 

outlined for DNA barcoding, dried plants and 

herbal supplements/products can both be barcoded 

when it comes to herbals. Recently, a lot of work 

has gone into finding the best DNA barcodes for 

particular herbal products. This sheds light on any 

substitutions or adulterations that might be taking 

place in the commercial sector.[32] 

 
DNA Barcoding of herbal drugs 

 

Metabolomics :-Metabolomics is defined as a 

complete study, both quantitative and qualitative, 

of everything all metabolites present in a specific 

cell, tissue, or organism. The term „metabolomics‟ 

is sometimes used synonymously with metabolite 

profiling, mainly because at present, unlike in 

genomics or proteomics, the one-step analysis and 

exhibition of every metabolite in a both a liquid 

and a solid metabolome is not possible, because of 

the enormous complexity of chemicals in biological 

systems especially in plants [33]. 

 
Metabolomics Technology for Herbal Medicine 
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Extraction Processes:-Extraction is the process of 

using a liquid solvent to separate soluble material 

from an insoluble residue, which can be either a 

liquid or a solid. 

 

Primary Extraction Methods :- 

Percolation :-a thorough extraction process 

wherein the crude medicine is extracted using a 

new solvent after the crude plant material has been 

ground up and all of the soluble components have 

been thoroughly removed. 

Maceration :-This is an extraction method in 

which a container is filled with finely powdered 

drug material, such as leaves, stem bark, or root 

bark. The menstruum is then poured on top, 

covering the drug material entirely. After that, the 

container is sealed and preserved for a minimum of 

three days. 

Decoction :-Decoction is a method of extraction 

that has been employed particularly for compounds 

that are water-soluble and thermostable. In this 

instance, the raw plant is cooked in an open-type 

extractor with a predetermined amount of water for 

a predetermined amount of time. 

Infusion :-the method of extracting chemicals or 

flavours from plant material by suspending it in a 

solvent like water, oil, or alcohol for an extended 

period of time. 

Digestion:-Digestion is a form of maceration with 

slight warming during the extraction process, 

provided that the temperature does not alter the 

active ingredients of plant material and so there is 

greater efficiency in the use of menstruum. 
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