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Abstract 
Plants have the inherent capacity to produce a broad range of therapeutic chemicals, making them a promising 

source for the development of novel bioactive substances. In order to assess their antibacterial and antifungal 

capabilities, this research extracted and tested specific extracts from medicinal plants using antimicrobial 

screening. The Soxhlet and maceration techniques were used to get extracts from the plant Veronica biloba. 

Solvents such ethyl acetate, water, dichloromethane, and hexane were used to fractionate the extracts. The well-

diffusion technique was used to investigate the antibacterial activity of these fractions against pathogenic 

microorganisms, including gram-positive and gram-negative bacteria, as well as fungal strains, at concentrations 

ranging from 10-30 μL. Although the ethyl acetate extract was the most effective, all of the extracts showed 

antibacterial activity against the microorganisms that were tested. The effectiveness of this extract in suppressing 

both bacterial and fungal strains was much higher than that of the usual antifungal control, Nystatin. Based on 

these results, it seems that Veronica biloba's ethyl acetate extract might be a promising new therapy for bacterial 

infections. 
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I. INTRODUCTION 
There has long been an understanding that medicinal plants have a wealth of bioactive molecules, with 

a wide variety of chemicals that are essential in creating novel pharmaceuticals. Microbial infections produced by 

bacteria and fungus are among the many illnesses that have traditionally been treated using these natural 

chemicals. Antibiotic resistance has been a growing concern in recent years, which has rekindled research into 

potential plant-based alternatives to conventional antibiotics. Finding new antimicrobial compounds in plants is 

becoming increasingly important as harmful microbes develop resistance to current medications.  

The discovery of natural chemicals that potentially function as substitutes or adjuncts to current 

antibiotics hinges on the isolation and research of medicinal plants to ascertain their antimicrobial and antifungal 

characteristics. Secondary metabolites, which include alkaloids, flavonoids, terpenoids, and phenolics, are 

produced by a wide variety of plants and may have antimicrobial activity. Potentially lowering the probability of 

resistance development in harmful species, these naturally occurring substances may provide new action 

pathways.  

The purpose of this research is to identify medicinal plants with antimicrobial and antifungal 

characteristics and then isolate and test them. Finding plant-derived extracts with strong antimicrobial activity is 

the goal of this study. Bioactive chemicals will be extracted using techniques including Soxhlet extraction and 

maceration, and their effectiveness will be tested using microbiological tests. Traditional use and ethnobotanical 

knowledge, in addition to early screening of plant species recognised for their medicinal characteristics, are often 

used as guiding principles for selecting plants.  

To determine their antimicrobial efficacy, plant extracts are tested using assays like the well-diffusion 

experiment against a range of bacterial and fungal diseases, both gram-positive and gram-negative. This research 

adds to the growing body of knowledge on the antibacterial properties of plant-based chemicals and their potential 

to fight illnesses. This study has the potential to provide light on the worldwide problem of antimicrobial resistance 

and lead to the creation of new herbal remedies or medications derived from natural products.  

 

1.1 Selection of Plant 

Though challenging, selecting medicinal plants to extract bioactive compounds with antibacterial and 

antifungal properties is essential. Pharmacology presentations on producing herbal medications or isolating 

natural active components may include traditional usage, toxicity, chemical constitution, and other factors. 

Traditional knowledge, or ethnopharmacology or ethnobotany, illuminates how ethnic cultures have utilised 

natural remedies for decades. It also shows how these cultures' production methods disclose these medicines' 

pharmacological activity and extraction procedures. Many civilizations have unique medicinal and illness 
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preventive strategies. The environment influences the selection of plants with antimicrobial properties since 

certain active compounds that fight bacteria or fungus are altered by the plant's ecological conditions. Several 

strong therapeutic chemicals have been identified in toxic plants, demonstrating the necessity for careful selection 

and investigation.  

Plant genera and families are selected for biology and pharmacology research using chemotaxonomic or 

phylogenetic criteria. Randomizing the search for active pharmacological plants has led to the creation of 

anticancer drugs. When selecting plants to study, researchers consult the scientific literature or find novel bioactive 

compounds. Many endangered plant species are studied using produced plants as genetically homogeneous 

material to decrease variability and increase research repeatability. In recent years, plant extraction of anti-

inflammatory, antibiotic, anticancer, and antifungal compounds has garnered attention. However, plant-based 

virus, cardiovascular, and tumor therapies have garnered interest. Taxol, a naturally occurring diterpene with 

potent anticancer properties, was initially isolated from Taxus bark. The need to find alternative plant sources of 

bioactive compounds or generate synthetic ones is shown by the 12,000 trees cut down to extract 2,500 mg of 

taxol. Medicinal plant isolation of antibacterial and antifungal compounds might lead to sustainable microbial 

illness treatments.  

 

1.2 OBJECTIVES  

1. To investigate the antibacterial qualities of certain extracts from Veronica biloba medicinal plants against 

different types of bacteria.  

2. To assess how well plant extracts work as antifungals to stop the spread of fungus.  

 

II. METHODOLOGY 
In the field of medicinal plants, bioactive chemical isolation refers to a systematic process that involves 

the separation and identification of the active components that possess antibacterial and antifungal properties. 

First, the materials derived from the plants are harvested and processed. Afterwards, the extraction process of 

Veronica biloba is carried out with the help of solvents including water, ethyl acetate, dichloromethane, and n-

hexane. These extracts are then fractionated using methods such as liquid-liquid extraction and column 

chromatography in order to separate the numerous phytochemicals that are present. It is necessary to evaluate the 

antibacterial activity of each fraction in order to ascertain which compounds are the most efficient. The isolation 

procedure is very important for the purpose of locating the active chemicals that will be used in future therapeutic 

applications, such as the provision of natural alternatives to antibiotics. 

 

2.1 Collection of the Plant. 

In order to conduct the medicinal plant study, the plant Veronica biloba was selected. It was at the time when the 

plants were in the midst of blossoming that they were collected. It was during the months of December and January 

that the plants were gathered. A kind of artistic expression is the act of gathering and choosing healthy plants from 

rich soil. 

 

2.2 Drying and Grinding of the Plant. 

A thorough cleaning was performed on the Veronica biloba that were received, and then they were cut into little 

pieces using scissors and knives. For a period of around two weeks, the objects were allowed to dry in a room that 

was devoid of light. More precisely, they were placed in shadow in order to avoid contamination and dust from 

the environment around them. When the plants have completely dried out, you should get a powder of a constant 

size, and you should be sure to increase the surface area in order to achieve a better extraction. 

 

2.3 Extraction 

2.3.1 Soxhlet Extraction: 30 g of uniformly sized, finely ground plant sample powder is placed in a thimble, 

which is then placed into the thimble chamber of the Soxhlet apparatus. The thimble is composed of cellulose 

strong filter, which is a manually manufactured paper. The porous bag is then placed inside the thimble. In order 

to carry out the extraction, 300 ml of ethanol was placed in the bottom flask of the Soxhlet apparatus. The upper 

part of the apparatus was equipped with a condenser that allowed water to flow in and out. The solvent was heated 

to a moderate temperature, approximately 40°C, over a heater. As the solvent vaporized and went to the sample 

thimble chamber, it condensed and then fell back when the liquid extract reached the syphon arm, which emptied 

into the bottom flask repeatedly. This process was repeated for 48 hours until the solvent drop could no longer 

leave any residue when evaporated. In order to get a dry extract suitable for further examination of biological 

activities, four fractions—water, dichloromethane, n-hexane, and ethyl acetate—are first separated by 

fractionation. 
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2.3.2 Maceration: You will need a container that is covered with Pyrex, twenty grammes of powdered plant 

material, and two hundred milliliters of 100% ethanol in order to carry out this method. It is possible to leave the 

jar at room temperature for up to three weeks; however, it is vital to shake the jar on a daily basis in order to 

release the phytochemicals that are soluble in plants. After the soaking extract has been filtered using regular filter 

paper (Whatman filter paper), the solvent is evaporated in order to produce an ethanolic extract that is highly 

concentrated. The two extracts were analyzed using thin-layer chromatography (TLC) in order to determine 

whether or not there was a pattern of similarity between them. In the same manner as the Soxhlet fraction that was 

discussed before, water, dichloromethane, n hexane, and ethyl acetate were likewise broken down into their 

constituent parts. After that, a fraction was concentrated in order to get the dry extract that was required for further 

investigation into the biological activity. 

 

2.4 Antibacterial Activity 

Preparation of Fraction Extracts Solution: As a result of dissolving the four dry sections in dimethyl 

sulfoxide (DMSO), a solution with a concentration of 20 mg/ml was produced. For a period of twenty-five 

minutes, the solution was centrifuged at a speed of thirteen thousand revolutions per minute. Ten milligrams per 

disc of gentamicin, ten milligrams per disc of ampicillin, and one milligram per milliliter of ofloxacin were 

employed as standard antibiotics in order to compare the activity with each active fraction. 

Microbes Used in the Test: Gram-negative Escherichia coli and gram-positive Staphylococcus aureus 

were the two kinds of microorganisms that were used in the research project. 

Culture Media Preparation: A suspension of microorganisms was created in accordance with the 

McFarland standard. In order to create the bacterial medium for the antibacterial sensitivity test analysis, the 

Mueller-Hinton Agar (MHA) was used. It was necessary to dissolve 9.5 grammes of MHA in 250 milliliters of 

distilled water in order to create the culture medium. To generate a gel that is transparent to slightly opalescent, 

the amber-colored solution must be well mixed, then it must be brought to a boil while being stirred on a consistent 

basis in order to completely dissolve the agar powder. Autoclave the media at 121 degrees Celsius for fifteen 

minutes while applying 15 pounds of pressure. This will sterilize the medium. In each Petri plate, pour 25 

milliliters of the sterile medium, and then let it to rest for a few minutes so that it may solidify. Take out the 

medium from the laminar flow hood after it has reached room temperature and is ready to be removed.  

When the media has reached the desired consistency, use a cotton swab to spread the culture bacteria in 

an equal manner across the medium. Turn the container so that it covers the whole surface, making sure that there 

are no spaces left in between the contents. Create six holes in each of the Petri plates and then separate them by a 

distance of 2.5 centimeters. An amount of thirty microlites of each fraction is introduced into the first four bores, 

while antibiotics are introduced into the second-to-last bore, and the last bore is filled with solvent. The sterility 

of the media negative control is comprised of a single Petri dish that is free of germs, while the positive control is 

comprised of two plates that contain bacteria as well as an extract fraction that does not include any antibiotics. 

Before beginning the incubation process, put all of the Petri plates in a biochemical oxygen demand (BOD) 

incubator and remain there for twenty-four hours at 37 degrees Celsius. The findings of the bactericidal activity 

are shown in Table 1, where they are presented as the mean plus or minus the standard deviation (SD) for each 

fraction and the active medicine that was evaluated. 

 

Table 1: Veronica biloba antimicrobial activity 

Extract Concentration (µl) 
Staphylococcus aureus (Zone of 

Inhibition) 

Escherichia coli (Zone of 

Inhibition) 

Dichloromethane 30 µl 4.3 ± 0.2 mm 6.3 ± 0.5 mm 

Water 30 µl 5.1 ± 0.2 mm 4.5 ± 0.5 mm 

n-Hexane 30 µl 4.5 ± 0.5 mm 6.8 ± 0.2 mm 

Ethyl acetate 30 µl 10.5 ± 1 mm 7.3 ± 0.2 mm 

Ampicillin (+control) 10 mg 15.5 ± 0.3 mm - 

Gentamicin (+control) 10 mg - 11.9 ± 0.4 mm 

Ofloxacin (+control) 1 mg 20 ± 0.5 mm 11.5 ± 0.15 mm 

DMSO (-control) 30 µl 1 ± 0 mm 1 ± 0 mm 

The zone of inhibition represented by each fraction is measured in millimetres, and the results are shown as the 

mean ± standard deviation. Analysed using analysis of variance (ANOVA), with a significance threshold of 0.05 

 

2.5 Antifungal Activity 

Growth of the fungus Aspergillus fumigatus on nutrient agar was performed in order to evaluate the 

effectiveness of the antifungal agent. In order to carry out the culture, McFarland standard sterile medium was 

used. This medium was manufactured in an autoclave at 121 degrees Celsius for around 14 minutes. Following 

the streaking of the cells for a period of twelve to fourteen hours, the well-diffusion method was used in 

accordance with your specifications. The following procedures were carried out with a volume of 10 microliters: 

activity analysis, the standard sample (Nystatin), and the test control (oxytetracycline). Incubate all of the Petri 



Isolation And Antibacterial And Antifungal Study Of Veronica Biloba Medicinal Plants  

DOI: 10.9790/5736-1802013237                               www.iosrjournals.org                                              35 | Page 

dishes at a temperature of 20 degrees Celsius for a period of 72 hours. As may be seen in Table 2, the results of 

the antifungal activity are shown. When the averages and standard deviations of each fraction were added together, 

the obstructed zone for each fraction was calculated. 

 

Table 2: Veronica biloba antifungal activity  
Extract Concentration (µl) Aspergillus fumigatus (Zone of Inhibition) 

Dichloromethane 10 µl 8.3 ± 0.5 mm 

n-Hexane 10 µl 12.1 ± 0.2 mm 

Water 10 µl 10.6 ± 0.5 mm 

Ethyl acetate 10 µl 12.3 ± 0.5 mm 

Oxytetracycline (test control) 10 µl 26 ± 0 mm 

Nystatin (standard) 10 µl 6.7 ± 0.5 mm 

DMSO (negative control) 10 µl 1 ± 0 mm 

A measurement is taken in millimetres to determine the zone of inhibition that is represented by each fraction. 

The findings are provided as the mean plus or minus the standard deviation. An analysis of variance (ANOVA) 

was performed, and a significance level of 0.05 was used to determine the results. 

 

 
Figure 1: Each Veronica biloba fraction exhibits bacterial strain inhibition. 

 

III. RESULT AND DISCUSSIONS 
The emergence of drug resistance in bacteria and fungus (microbes) prompted the present endeavor. 

Antimicrobial screening was conducted using the agar well-diffusion technique, in accordance with the standard 

clinical laboratory methodology recommended by the national committee. Antibiotics derived from plants are a 

safe and effective option with little or no adverse effects. The biological activity, such as antimicrobial against 

infections, and the aid in the invention of novel antibiotic medications are both attributed to the active 

phytochemicals. For the first time, this research looked at the antibacterial and antifungal properties of the 

medicinal herb Veronica biloba.  

Veronica biloba fractionated extracts have been shown to have antibacterial properties, as summarized in Table 

1. The examined pathogens are impacted by Veronica biloba preparations, and their action is dose-dependent. 

Figure 1 and Table 1 demonstrate that the crude ethyl acetate extract is more effective against the Staphylococcus 

aureus and Escherichia coli bacterial strains. The highest zone of inhibition for S. aureus at 30 μL concentration 

was 10.5 ± 1 mm and for E. coli it was 7.3 ± 0.2 mm, as reported in Table 1, for the Veronica biloba ethyl acetate 

extracted fraction. Nonetheless, at 30 μL, the fraction that was extracted using water showed an inhibited zone of 

5.1 ± 0.2 mm with S. aureus and 4.5 ± 0.5 mm with E. coli, respectively. Figure 1 shows that the ethyl acetate 

fraction had a much larger zone of inhibition with S. aureus (6.3 ± 0.5 mm) and E. coli (4.3 ± 0.2 mm), whereas 

the hexane extracted fraction had a significantly smaller one. There was less activity with S. aureus (4.3 ± 0.2 

mm) and E. coli (6.3 ± 0.5 mm) in the dichloromethane fraction compared to the standard antibiotics loxacin (11.5 

± 0.15 mm), ampicillin (11.9 ± 0.4 mm), and gentamicin (15.5 ± 0.3 mm), as shown in Figure 1 and Table 1. 

Table 2 summarizes the results of the antifungal test for Veronica biloba. .At the same dose, the fungus Aspergillus 

fumigatus was significantly inhibited by the crudely extracted portions of Veronica biloba. . Figure 2 shows that 

the ethyl acetate extract exhibited the highest inhibition at a concentration of 10 μL, with a zone of inhibition of 

12.3 ± 0.5 mm. On the other hand, hexane extract results in 12.1 ± 0.2 mm, and water  
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Figure 2: Inhibited zone shown by each fraction of Veronica biloba against fungus strain. 

 

The inhibition zone for dichloromethane was 8.3 ± 0.5 mm when treated with a concentration of 10 μL. 

On the other hand, the inhibition zone for conventional nystatin, which served as the control group, was 6.7 ± 0.5 

mm smaller than the inhibition zone for the fractions obtained from the medicinal plant Veronica biloba. 

According to the study only fractions of the fractionated crude extract of Zairean that exhibited significant 

antifungal and antibacterial activity were the ethyl acetate and water fractions. According to the findings of 

Duraipandiyan, Toddalia asiatica has antibacterial and antifungal activity in the water fraction, hexane fraction, 

ethyl acetate fraction, and methanol fraction. For the most part, the ethyl acetate fraction shown the most potential. 

A study conducted by Sanches and colleagues found that an aqueous extract of guava was effective against 

Staphylococcus aureus.  

These results are comparable to our own. There is a potential connection between the features of the cell 

walls of gram-negative and gram-positive bacterial strains and the fact that plant extracts may have distinct effects 

on these two types of bacteria respectively. The mechanism that is responsible for truly getting things done is 

called the efflux mechanism, and it is mostly found in gram-negative bacteria. The disparities in sensitivity that 

have been found may be attributed to the structural and compositional differences that exist between gram-

negative and gram-positive bacterial strains. According to the findings of a number of studies, gram-positive 

bacteria derived from a wide variety of plant species has a much higher potential activity than gram-negative 

bacteria. It is the structure of the cell membrane and cell wall of S. aureus that is responsible for the potential 

sensitivity. They are able to acquire resistance to antibiotics because bacteria with a negative genetic composition 

have an outer layer that is resistant to antibiotics and so cannot be killed by them.  Terpenoids, steroids, saponins, 

tannins, and flavonoids are some of the medicinally bioactive substances that may be found in plants.  

These compounds are primarily responsible for the antibacterial effect that plants possess. Because of 

the high amounts of tannins, phenols, saponins, carboxylic acid, steroids, and flavonoids that it contains, the genus 

Veronica has potent antibacterial capabilities. A significant amount of evidence suggests that the Veronica species 

has the most powerful antibacterial biological activity recorded. Veronica orchidea, Veronica teucrium, and 

Veronica officinalis were the three species of Veronica that were investigated to determine whether or not they 

contained biologically active antibacterial compounds. It was discovered that the Veronica persica poi species has 

chemicals that are both antibacterial and antifungal. In a study conducted by Stojakovic and colleagues, it was 

discovered that the extract of the species of Veronica Montana has a profound antibacterial effect. The study 

discovered a hispidulin component in the plant, which provided evidence that Veronica extracts had the ability to 

inhibit the presence of bacteria. The study found that members of the genus Veronica possess compounds that 

have antibacterial properties.  

There are many different types of phytochemicals that may be found in plants. Some of these 

phytochemicals include polyphenols, alkaloids, flavonoids, saponins, steroids, tannins, terpenoids, and nutritional 

supplements. These phytochemicals have significant uses in the medical field. There is a possibility that the 

presence of flavonoids, which are mostly polyphenols, might improve the effectiveness of antibiotics. Flavonoids 

are potent antibacterial compounds that attach to proteins and other components that are located outside of the 

cell walls of bacteria. Cell walls may be broken down and tissues that have a membrane can be dissolved with the 

aid of terpenoids. Biological interactions between saponin and bacteria are the root cause of enzyme protein 

leaking from cells. It is the steroids found in antibiotics that are responsible for the release of liposomes from lipid 

bilayer membranes. The first investigation on the antibacterial capabilities of the medicinal plant Veronica biloba 

against the pathogens Escherichia coli, Staphylococcus aureus, and Aspergillus fumigatus is a significant step 

forward in the field of research. 
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IV. CONCLUSION 
There is a possibility that the medicinal herbs that were selected may be used to cure infections that are 

caused by microorganisms which include bacteria and fungus. You have the option of consuming these plant 

extracts on their own or combining them with antibiotics that are more traditional. There was a wide range of 

antibacterial and antifungal activity that was seen in the fractionated extracts of the medicinal plants that were 

studied. A variety of solvents, including water, dichloromethane, n-hexane, and ethyl acetate, were used in the 

process of preparing these extracts. Ethyl acetate and n-hexane were the two extracts that showed the greatest 

promise in terms of stopping the multiplication of microorganisms throughout the experiment. The modification 

of concentrations, the improvement of purification procedures, and the extraction of specific bioactive 

components from these extracts are all examples of ways in which it is feasible to achieve results that are even 

more promising and long-lasting. In order to get further knowledge on the antibacterial properties of these 

medicinal plants, it is imperative that we continue to do research and analysis on them. As the problem of microbe 

resistance continues to worsen, this area of investigation has the potential to deliver novel antibiotics that are 

created from plants. These antibiotics might present the pharmaceutical sector with exciting new alternatives to 

choose from. 
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