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Abstract  

The first stage and critical to a successful experiment with medicinal herbs is their preparation. 

Before any kind of planned biological testing can be done, the bioactive elements must be 

extracted and their quality and amount determined. The major purpose of this research was to 

assess the efficacy of different medicinal plant preparation and screening procedures currently in 

use. The processes required in creating extracts, active fractions, or chemicals from plants with 

medicinal properties are largely the same regardless of the desired biological tests.  
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Introduction:  

Herbal or traditional medicine, as well as 

experimental preparations, both make use of 

medicinal plant extracts. The notion of 

preparing an herbal remedy for experimental 

purposes entails collecting the plant at the right 

time, having it authenticated by an expert, 

drying it properly, and grinding it. The next 

steps, if necessary, include extracting, 

fractionating, and isolating the bioactive 

molecule. Quantitative and qualitative 

assessments of bioactive chemicals are also 

included. Because of its organic origin, 

availability within local communities, lower 

cost, simplicity of administration, and maybe 

even less problem, plant as a form of medicine 

is now gaining worldwide appeal. In cases of 

severe adverse reactions and medication 

resistance, herbal therapy may be a helpful 

option. 

Alkaloids, flavonoids, which terpenes, 

saponins, steroid hormones and glycosides are 

only some of the secondary metabolites that 

may be extracted from medicinal plants 

utilising a suitable solvent and a standardised  

 

extraction approach. Plants rich in phenolic 

substances and flavonoids are utilised for 

treating age-related disorders including 

Alzheimer's, Parkinson's, anxiety, and 

depression because of their antioxidant 

characteristics (MVS, Talluri, Rajagopal, 

2015). Therapeutic herbs were extracted by 

maceration, infusion, decoction percolation, 

elimination, extraction using Soxhlet, shallow 

extraction, ultrasonography-assisted extraction, 

and extraction using microwaves. HPLC and 

GC were used to separate and purify secondary 

metabolites. 

Methods of solvent selection, extraction, 

phytochemical screening, fractionation, and 

identification are among the many steps 

involved in obtaining a bioactive molecule of 

sufficient quality. The kind of plant material, 

solvent, pH of the solvent, temperatures, and 

solvent to sample ratio all play a role in 

determining the best extraction technique to 

utilise. The final goods' utility has a role as 

well. Objectives Included Evaluation of 

Extraction Solvents, Extraction Methods, 
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Fractionation, Purification, This Assessment, 

and Bioactive Compound Identification from 

Medicinal Plants. 

Salient Terminology Used in Defining 

Concepts  

Medicinal plant: It's a term for a plant with 

biologically active components or secondary 

metabolites. The whole plant or just a few 

select components might have therapeutic 

properties. 

Herbal medicine: Herbal medicines include 

active components derived from the plant 

itself. Any portion of the plant may be used to 

produce the final product. Herbal medicine also 

encompasses preparations derived from herbal 

plants' by-products, such as fats, gums, and 

additional secretions. 

Menstruum: It's the fluid or solvent used in an 

efficient extraction procedure. Marc. What's 

left behind after drug extraction is insoluble or 

inert substance. Micelle. It is the combined 

substance of the medication and its solvent 

after extraction. 

Primaryplant constituents: These are mostly 

plant nutrients including carbohydrates, amino 

acids, proteins, and chlorophyll. The 

therapeutic value of these is really low. 

Subsequently formed elements in plants. 

Alkaloids, terpenoids that the saponins 

phenolic compounds, flavonoids, which and 

tannins are all examples of secondary 

metabolites. These are the active ingredients in 

many medicinal or biological processes. 

Bioassay-guided fractionation: Plant material 

is extracted, and its biological activity is then 

evaluated. Once it has been determined that an 

extract has biological activity, fractionation 

may begin. Subsequently, the resulting 

fractions are examined for their biological 

efficacy. Additionally, the most fruitful part is 

removed for chemical separation. At last, the 

isolated chemical is recognised and its 

biological activity is evaluated. Bioautography. 

TLC and antimicrobial tests are used together 

to determine the identification of an extracted 

chemical and its antibacterial activity. 

Finger printing in medicinal plants: 

Pharmacologically active compounds in 

medicinal plants may be characterised by 

chromatographic methods, identification 

procedures, and chemical analysis. 

Immunoassay: Bioactivity profiling involves 

the detection of a molecule's immunological 

response, binding to receptors, and protease-

mediated biological effects. To detect drug-

receptor binding, monoclonal antibody first 

interacts with the extract plus cheap-molecular-

weight secondary metabolites. After that, its 

enzymatic activity are tested using enzyme-

linked immunosorbent assay (ELISA). 

Solvents of Extraction and Methods Used 

for Medicinal Plants  

Menstruum is another name for the solvent 

used to extract medicinal herbs. Several 

factors, including the plant species, the section 

of the plant being extracted, the nature of 

overall bioactive chemicals, and the 

accessibility of solvent, should be considered 

when deciding which solvent to use. Water, 

methanol, or ethanol are examples of polar 

solvents used for extracting polar chemicals, 

whereas hexane and the substance are 

examples of nonpolar solvents used for 

extracting nonpolar compounds. 

 Selecting two miscible solvents like water and 

dichloromethane, water and ether, or water and 

hexane is the standard procedure for liquid-

liquid extraction. Due to its strong polarity or 

miscibility with organic solvent, water is 

present in all of the combinations. For liquid-

liquid extraction to work, the substance being 

extracted has to be soluble in the organic 

solvent but insoluble in water. In addition, the 

polarity of the solvent utilised in extraction 

ranges from the least polar (n-hexane) to the 

most polar (water). Eleven different extraction 
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solvents are listed here, ordered from least to 

most polar. 

Methods Used In Extraction Of Medicinal 

Plants 

The gathering of medicinal herbs included a 

fair number of technically sophisticated 

processes. Even while improvements are being 

made to established practises, new approaches 

are always being developed. The intended use 

for an extract may play a role in guiding the 

selection of the most effective method of 

extraction. 

Choosing the Appropriate Extraction 

Method 

Stability to heat: Soxhlet extraction and 

microwave-assisted extraction are used to 

extract heat-stable plant material, whereas 

maceration and percolation are used for heat-

insensitive plant material. 

Duration of extraction: Maceration is best for 

plant material that needs extended contact with 

the menstruum, whereas shorter contact times 

may be achieved by microwave or ultrasound-

assisted extraction. 

Final volume required: Maceration is used to 

make items like tinctures in large quantities, 

whereas percolation and Soxhlet extraction are 

used to make concentrated products. 

Intended use: Extracts for human consumption 

are typically made by maceration, but products 

for use in experiments need additional 

preparation steps beyond those already taken. 

 

Common Methods of Extraction Medicinal 

Plants 

Maceration. The drug's leaves, stem bark, or 

root bark are finely pulverised and put in a 

container for the extraction process. The 

menstruum is then poured on over until the 

drug is fully coated. After three days, seal the 

jar and set it aside. To achieve thorough 

extraction, the contents are mixed at regular 

intervals and, if put in a bottle, shaken at 

regular intervals. Filtration or decantation is 

used to separate the micelle from the marc at 

the conclusion of the extraction process. The 

menstruum and micelle are then evaporated 

separately in an oven or on a top of a water 

bath. Thermosensitive plant material benefits 

greatly from this strategy. 

Infusion. Maceration and similar extraction 

techniques are used here. The raw materials for 

the medicine are reduced to a fine powder and 

stored in sterile packaging. After the drug 

material has been soaked for a brief time in the 

extraction solvent, whether hot or cold, the 

process is complete (Ingle et al., 2017). This 

technique works well for extracting water-

soluble bioactive components. It's also a good 

way to get ready-to-use extract without any 

hassle. Depending on the application, the 

typical solvent to specimen ratio is 4:1 or 16:1. 

Digestion. This extraction technique makes use 

of low to medium temperatures. Powdered 

drug material is added to a clean container after 

the extraction solvent has been added. The 

mixture is cooked in a water bath or an oven at 

about 50 degrees Celsius. In order to facilitate 

the removal of additional metabolites and 

reduce the viscosity of the extraction solvent, 

heat was used during the extraction process. 

Plant materials that dissolve easily may be 

processed using this approach. 

Decoctiona. This method comprises a 

continuous hot extraction with a predetermined 

amount of water. The dried plant material is 

powdered and kept in a container that is 

airtight. Water is then combined. Repeated heat 

speeds extraction. The whole procedure takes 

no more than 15 minutes. Typically, a 4:1 or 

16:1 ratio of liquid to crude medication is used. 

It's purpose is to remove plant compounds that 

are both water- and heat-soluble. 

Percolation. The necessary tool for this 

process is a percolator. A narrow glass cone 

with apertures on both ends serves as the 
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container here. Plant material is dried, 

processed, and powdered, then placed in a 

clean container with an extractive solvent. We 

then let the mixture rest for 4 hours with more 

solvent added. Next, the mixture is poured into 

a percolator, the bottom of which is sealed, and 

left to steep for 24 hours (Azwanida, 2015).  

Next, the extraction solvent is pumped in from 

above until all of the drug material is dissolved. 

The percolator's bottom chamber opens, and 

the liquid is allowed to gently flow into it. 

Gravity pushed a solvent through the drug 

ingredient while a constant amount of solvent 

was delivered to the system. After 75% of the 

total volume of the preparations had been 

diluted with the solvent, further additions were 

ceased. To separate the extract, filtering and 

decanting are utilised. Once the residue has 

been extracted, the remaining amount of 

solvent may be added to get the total volume 

up to where it needs to be. 

Advantages: Extraction of a high drug yield 

with a low solvent volume is possible. 

Similarly, heat-resistant plant materials may be 

used. There would be no need for filtration, and 

considerable heat may be supplied. 

Disadvantages: The approach is not 

appropriate for thermosensitive materials and 

cannot be used for regular shaking. 

Microwave-assisted extraction. This method 

relies on the rotation of dipoles and the ionic 

transfer of charged ions between the solvent 

and the drug substance. Extracting flavonoids 

works well with this technique. It requires the 

use of electromagnetic radiation with a 

wavelength of between 1 mm and 1 m and a 

frequency of between 300 MHz and 300 GHz. 

When 2450 Hz microwaves were used, they 

produced power levels of 600 to 700 W. The 

method involves subjecting an item to a 

barrage of microwave radiation; the target then 

converts the electromagnetic energy into 

thermal energy. Because of the resulting heat, 

the solvent may more easily penetrate the drug 

matrix. 

Polar solvents aid the extraction process by 

increasing solvent penetration and facilitating 

the dipole rotation or migration of ions. This 

approach is not ideal for use with nonpolar 

solvents since the microwave radiation 

produced produces only a modest amount of 

heat when a nonpolar solvent is utilised. 

Advantages. Advantages unique to microwave-

assisted extraction include a reduction in 

solvent use, an acceleration of the extraction 

process, and a boost in yield. Disadvantages. 

This technique works well with phenolic and 

flavonoid chemicals. High temperatures may 

trigger the degradation of compounds like 

tannins and anthocyanins. 

Fractionation and Purification Methods 

The term "fractionation" refers to the process 

of dividing up plant extracts into smaller 

pieces. It further divides the fractions into sub-

portions that each contain different chemicals. 

To get a pure chemical, the procedure must be 

repeated over and again (Rimando et al., 2001). 

When doing fractionation with several 

solvents, they should be introduced in 

descending order of polarity. Physical or 

chemical methods may be used for 

fractionation. 

Chemical Methods : This technique for 

isolating compounds from a mixture takes into 

account the functional groups each chemical in 

the mixture has. Chemical reactions with the 

right reagents may separate or purify a 

substance. 

Physical Methods: The separation funnel 

method, chromatographic procedures, 

fractional distillation, fractional crystallisation, 

fractional liberation, and sublimation are all 

examples of physical processes used to isolate 

individual chemicals from complex mixtures. 

Separation Funnel Method: Fractionation 

starts with the moistening or full dissolving of 
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crude extract with 250mL of water, after which 

the four specified solvents  are added in 

succession. The next step is to pour the mixture 

into a separating funnel, give it a good shake, 

and then let it settle. In addition, 250 mL of n-

hexane was mixed with the least a polar solvent 

available. The liquid may settle, and if that 

happens, you may drain out the water by 

unscrewing the bottom of the separating 

funnel. The n-hexane portion was collected by 

emptying the separator's funnel into a new one. 

The mixture was stirred and filtered after more 

n-hexane was added. No considerable quantity 

of extract appeared to have migrated into the n-

hexane bottle after pouring and shaking, so the 

operation was repeated. Separating chloroform, 

methanol, and n-butanol from one another 

required going through the same cycle. Due to 

the initial dissolution of the crude extract in 

water before to fractionation, the leftover 

component that remains after the process is 

known as the residual aqueous fraction (RAF). 

Fractional Distillation: Purifying substances 

by extracting them from a larger mixture. Its 

primary function is to isolate hydrocarbons like 

petroleum, citral, and eucalyptol. The disparity 

in their boiling points allows for efficient 

separation. During fractional distillation, each 

component is heated individually to its boiling 

point, at which point it evaporates and is 

separated. As a result, the fractionated 

compounds will all condense into their own 

individual collections through the fractional 

distillation equipment's many syphons. 

Fractional Crystallization: There are several 

crystal-like molecules found in plant extracts. 

When an extract is concentrated by applying 

heat or cold, crystals develop that allow for 

easy separation. 

Fractional Liberation: Precipitate-forming 

chemicals are ideal candidates for this 

technique. In most cases, the salt form of the 

compounds is used to generate the precipitate. 

Cinnamon alkaloids are often purified by 

fractional liberation. 

Sublimation: Through this process, you may 

skip the liquid phase entirely and go straight to 

the gaseous one. When heated, substances like 

camphor or volatile oils separate and are 

instantly transformed to petrol. 

Chromatographic Techniques: “These 

specific techniques separate chemicals from 

mixtures by size, shape, or charge. 

Chromatography uses a mobile phase—the 

extraction solvent—and a stationary phase—

silca gel or sephadex coupled with calcium 

sulphate. Silica gel separates amino acids, 

carbohydrates, lipids, fatty acids, alkaloids, and 

other substances.” Sephadex separates proteins 

and amino acids. Aluminium isolates vitamins, 

carotenoids and phenols, steroids, and 

alkaloids. Cellulose powder separates amino 

acids, culinary colours, and alkaloids. Bhan 

(2017) suggests isolating chemical cations and 

steroids using celite. 

Mechanisms of Separation 

in Chromatography 

Adsorption chromatography: The interaction 

between the compounds to be segregated and 

the stationary phase provides the basis for the 

separation process. In this instance, 

hydrophobic, which quasi-covalent Van der 

Waals laws of attraction between the stationary 

phase and the compounds will pull and remove 

the compounds. The mobile phase will first 

elute the chemical that is just weakly bound. 

Ion exchange chromatography. Ion exchange 

is a helpful method for classifying polar 

molecules according to their charge. Like 

forces attract, whereas opposite charges push 

each other away. Substances with similar 

charges tend to be drawn to one another, 

allowing them to be extracted from a mixture 

more easily. 

Size exclusion chromatography. This strategy 

takes into account the possibility of separating 
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compounds on the basis of molecular size by 

using mesh of varying sizes. Gel filtration, or 

molecular sieving, is another name for this 

process. 

A mesh with smaller holes was used first, then 

a mesh with medium-sized pores, and lastly a 

mesh with larger-than-average pores. 

Chromatographic techniques used in the 

separation of compounds from a mixture or 

extracts 

PC: Adsorption chromatography's method of 

separation. A cellulose filter paper stationary 

phase and a glass reactor chamber make up the 

equipment. The filter paper is suspended in the 

glass chamber and hung from the top (Eloff, 

1998). The filter paper is inverted over the 

substance to be separated. In addition, the 

mobile phase solvent is added to the base of the 

container. Upon contact with the filter paper, 

the mobile phase starts to rise due to capillary 

action, separating the components. Based on 

their solubility, soluble chemicals will migrate 

with the solvent and accumulate on the filter 

paper (Eloff, 1998). How quickly contaminants 

are removed is influenced by the filtration 

medium. When using thick filter paper, liquid 

may move and be separated more quickly than 

when using porous filter paper. Retardation 

factors, defined as the ratio of the compound's 

distance travelled to the solvent's distance 

travelled, allow for the identification of each 

chemical separated. This method's benefits 

include its low barrier to entry, low cost, and 

high sensitivity to a little amount of material. 

Paper's shortcomings include its brittleness and 

the ease with which it may be deteriorated by 

chemicals. 

TLC: This approach also isolates chemicals 

using adsorption. “The stationary phase is 

usually a 100g silica gel and 1L distilled water 

slurry. Sephadex is sometimes used. A 20cm 

by 20cm glass plate is covered with 1.5mm 

silica gel solution. It sets at 105 degrees 

Fahrenheit for an hour” (Tiwari, 2011). Inject 

10 mL of extract onto the plate base and 

disperse it. After 30 minutes, the plate is taken 

from the separate chamber and put in an empty 

container. The combination chemicals rise to 

various heights on the plate depending on their 

solubility. Each chemical is identified by 

comparing its retardation factor to a known 

molecule. Spotted compounds are spatulaed 

and re-extracted with different solvents. 

Benefits include time savings, clean areas, and 

acid-resistance. 

CC: Several techniques, including ion 

exchange, molecular sieve chromatography, 

and adsorption chromatography, are used to 

accomplish this. The column is a long glass 

tube (about 5 cm-1 m in length and 5 mm-50 

mm in diameter) with a tap and a glass fibre 

filter at the bottom. The stationary phase may 

be made of silica gel, alumina, cellulose, or 

Sephadex, while the mobile phase is liquid. 

First, 30 grammes of silica gel (70/35 ratio) are 

packed inside an airtight glass cylinder (80 cm 

long, 5 cm in diameter). The partitioned extract 

is then layered on top. After letting a closed 

column sit for 1 hour with the least polar 

solvent (n-hexane), the mixture was analysed. 

The column's base cracked open, allowing n-

hexane of varying concentrations to gather. 

Chloroform, the ethyl acetate derivative, n-

butanol, and methanol were also included as 

solvents. Separate samples of these solvents 

were taken at various times and then 

characterised (Ingle, 2017). 

GC. Partitioning is the relevant method here. A 

gaseous solvent (mobile phase) and a liquid 

solvent (stationary phase) that has been 

adsorbed onto the surface of an inert solid are 

utilised (Bhan, 2017). Separation occurs when 

substances that are gas-soluble migrate from 

the liquid to the gaseous phase. Similarly, 

molecules that are exclusively soluble in 

liquids will not move from the stationary phase 
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after they have reached the liquid phase 

(Hossain, 2014). The mobile phase was a 

steady flow of inert helium gas. After diluting 

the crude extract with methanol, it was put into 

the apparatus for analysis (Hossain, 2014). This 

technique is useful for quality control testing 

and has the added benefit of separating plant 

material tainted with volatile insecticides. 

Identification Techniques 

Compounds from plant extracts used for 

therapeutic purposes were identified using a 

variety of techniques. “Functional group 

identification, the existence of numerous bonds 

and rings, the arrangement of hydrogen and 

carbon, and complete structural elucidation 

were all part of the process”. 

MS. This technique is helpful for determining 

the molecular weight and chemical structure of 

unknown substances. The goal is to determine 

the structure of the combination and isolate the 

mystery substance. Hossain et al. (2014) note 

that oligonucleotides and peptides are the most 

often detected compounds. An organic 

molecule is first subjected to an electron beam, 

which causes it to disintegrate and release 

highly charged ions. Sample spectra are also 

detected and saved as a percentage peak, and 

the signal was first picked up using an electron 

ionisation energy of 70eV. Molecular mass or 

molecular weight are used to classify 

compounds. This may be done by relating the 

mass of the shattered ions to their separate 

charges. Particularly useful is the wealth of 

data about organic compounds that MS offers. 

Thus, the use of MS/HPLC has become a 

routine approach in the processing of medicinal 

plants. 

NMR. This method places more emphasis on 

the bioactive molecule's physical 

characteristics, such as its carbon atom count 

and arrangement, as well as the isotopic 

composition of its hydrogen and protons. The 

arrangement of atoms inside a molecule was 

also explained. 

IR. This strategy makes an effort to evaluate 

the presence of functional groups in a 

molecule. A compound's physical and chemical 

characteristics may be better defined with 

knowledge of its functionalgroup. This method 

is also used to determine the presence of single, 

double, and numerous bonds. The method 

entails subjecting an organic substance to 

infrared light, with the expectation that it will 

absorb at certain frequencies. Sodium chloride 

plates are used to identify liquid samples, 

whereas a tiny pellet of potassium bromide is 

used to assess the composition of solid 

samples. The result is saved as a spectrum 

whose % transmittance represents the outcome. 

The last step in spectral analysis involves 

comparing the observed peaks at a given wave 

number to a reference spectrum. 

Conclusion 

Many different medicinal plants have had their 

active components effectively extracted, 

fractionated, and separated. In most instances, 

the produced compounds were also shown to 

have biological or pharmacological action. 

However, the success rate and reliability of 

these discoveries are contingent on the 

precision with which solvents are chosen, 

extraction procedures are chosen and carried 

out, and phytochemicals are screened, 

fractionated, and identified. Finally, mastery of 

these methods and their effective use are 

necessary. The research process may be 

simplified and the output enhanced if these 

techniques are regularly updated and revised. 
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