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ABSTRACT 
Background: Antimicrobial resistance (AMR) poses a critical global health 
challenge, leading to prolonged disease duration, increased mortality, and 
economic burden. The use of plant-based natural products offers a potential 
alternative to traditional antibiotics due to their bioactive compounds. 
Objective: To evaluate the efficacy of plant-derived compounds in the treatment 
of diseases caused by microbial pathogens and their potential role in overcoming 
AMR. 
Methods: A cross-sectional study design was employed involving 200 
microbiology patients. Data were collected through structured surveys, 
interviews, and laboratory testing of various plant extracts (garlic, neem, 
oregano). The antibacterial activity of these extracts was assessed using the agar 
diffusion method and Minimum Inhibitory Concentration (MIC) assays. Statistical 
analyses, including independent t-tests, correlation, and regression, were 
performed using SPSS. 
Results: Plant extracts demonstrated strong antimicrobial activity with garlic 
showing inhibition zones of 15mm, neem 18mm, and oregano 20mm. Regression 
analysis confirmed the significant role of plant compounds in inhibiting microbial 
growth (β = 0.250, p = 0.001, R² = 0.065). 
Conclusion: Plant-based compounds are promising candidates for treating 
microbial infections and managing AMR. Further research and clinical validation 
are recommended.

 

 

INTRODUCTION 
As antimicrobial resistance continues to rise and become 
more concerning, it has further fuelled the search for 
alternative treatment approaches. There is a very serious 
concern of antimicrobial resistance worldwide due to the 
fact that the exploits of conventional antibiotics are forgone 
in sections resulting to diseases persistent, many people 
dying, with furtherance in the spending of money for health 
care (World Health Organization, 2020). To meet this 
challenge, research efforts have been more focused on 
using natural products of plant origin as potential 
antimicrobial agents. For centuries, plants have been used 
in medical practices all over the world to cure many types of 
illnesses including infections. The medicinal effectiveness 
of herbs is mostly contributed by their active ingredients 
which are bioactive such as alkaloids, flavonoids, 
terpenoids, and essential oils (Cowan, 1999). These 
compounds have been reported to possess various 
antimicrobial activities including ability to inhibit growth of 
bacteria, destruction of biofilms and boost the activity of 
other antibiotics (Das, 2020). Current studies have shown 

that extracts and essential oils derived from plants were 
effective against a wide range of microorganisms. 
For example, extracts of oregano, thyme, and tea tree oil 
have demonstrated high amounts of antimicrobial activity, 
even against multi-drug resistant bacteria (Nazzaro et al., 
2013). Also, natural products such as berberine or curcumin 
containing different chemical moieties have many excellent 
antibacterial effects (Ghosh, 2015). Some of the guidelines 
supported the use of natural plant based antimicrobials, but 
practical implementation problems exist. Such 
inconsistencies stem from the lack of standards on the 
extracts, establishing the means of application, and the 
safety profile (Newman & Cragg, 2016). Apart from that, 
getting all the approvals needed for the use of new plant 
based treatments can be laborious and take a long time to 
complete. This study aims to find out how plants could be 
efficiently used to manage microbial-related diseases 
through the use of natural remedial medications. This 
research examines plant species and their biologically 
active components seeking out key antibacterial attributes 
and their worth in practice. The conclusions of this study 
would help in the formulation and provision of practical and 
innovative strategies against the rising trends of infectious 
diseases and manage the issue of drug resistance on 
infections. 
The issue of antimicrobial resistance (AMR) has come to the 
forefront and spread like wildfire resulting in the 
contributors’ crayons of fighting infections to be rendered 
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ineffective raising a far threat to the health of the people. 
Owing to AMR, there are longer durations of disease, greater 
medical expenditure, and mortality rates which describe the 
gap that currently exists for the discovery of new 
antimicrobial agents (World Health Organization, 2020). In 
the race to seek new strategies curbing the infection, the 
new research focus has turned towards a more herbal 
approach, which is very under-researched: natural 
products. Plants have been an integral part of traditional 
medicine in many societies for ages. These phytochemicals 
have a range of biological activities including antimicrobial 
properties (Cowan, 1999). In the last few decades many 
researchers have shown that extracts from various plant 
sources are effective against multiple bacterial strains. 
For instance, it has been demonstrated that the essential oil 
of oregano, thyme, and tea tree contains some microbial 
control that is effective against multi-drug resistant bacteria 
and is a good substitute for antibiotics (Nazzaro et al, 
2013).Furthermore, compounds such as berberine and 
curcumin have been capable of exhibiting good 
antibacterial activity while immunomodulation as well, 
hence potential drugs for use for them, (Ghosh, 2015). 
Although many studies describe the considerable 
effectiveness of plant-derived antimicrobial agents, their 
clinical application still poses many difficulties. The 
standardization of the plant extracts presents a major 
challenge since the chemical composition and the effective 
constituents of the extracts tend to vary because of different 
growth natural, methods of preparation and parts of the 
plant used (Newman & Cragg, 2016). Further, safety 
determination and dosage for use of these natural 
substances, proving the facts that they are not toxic, is also 
important to conduct though these will have to be achieved 
through substantial research and clinical studies. There are 
also many other hurdles especially with regards to approval 
processes of natural plant based therapies. Unlike synthetic 
drugs which follow a stepwise process of testing and 
approval, natural products tend to go through regulatory 
processes that are lengthy and involve many steps. 

 
Figure 1 Anti-Bacterial Efficacy 

This may hold up the time period for the acceptance and 
availability of such technologies in the clinical practices 
(Patwardhan et al., 2005). Given the interest in 
environmentally and socially friendly novel means of 
combating infectious diseases, it aims at ascertaining the 

role that plants can play in the treatment of microbial 
infections. By Research different types of plants and their 
active natural products, this study aims to focus on 
determining important antibacterial properties and their 
applicability in practice. The results of this study could help 
in creating new drugs from plants, which can be used to 
treat infections that are not responsive to available 
antibiotics and which alleviate the global challenge of 
antimicrobial resistance. 
Figure 1: A figure showing the antimicrobial efficacy of plant 
extracts. The bar chart represents the zones of inhibition (in 
mm) for garlic, neem, and oregano, while the line chart 
indicates the minimum inhibitory concentration (MIC) 
values (in mg/mL) for the same extracts. 
Zones of Inhibition (mm): Measures the area where 
microbial growth is inhibited around the plant extract. 
MIC (mg/mL): Indicates the lowest concentration of plant 
extract that inhibits visible microbial growth.  
The practice of using plants to provide treatment for 
diseases is as old as history and cut across many cultures. 
Herbal medicine has been of vital importance, for instance, 
in addressing the challenges of infectious diseases thanks 
to the large amount of bioactive substances. The increasing 
burden of antimicrobial resistance (AMR) has once again 
triggered interested in the use of plants for therapy as a 
viable response to weakened clinical antibiotics. There have 
been numerous studies that show the antibacterial activity 
of compounds derived from plants. Oregano, thyme, tea tree 
oils and extracts have been subjected to in vitro tests 
against bacterial pathogens with positive results. Nazzaro et 
al., 2013 remarked that these essential oils are very effective 
against multidrug resistant organisms, because of phenolic 
substances that can disturb microbial membranes and 
biofilm formation–daunting bio-resistors. In addition to 
essential oils, several other plant-derived substances, 
including alkaloids, flavonoids and terpenoids, have also 
been reported to show potent antimicrobial action. Cowan 
(1999) pointed out that these compounds do not only target 
one specific site but have multiple targets of action such as 
nucleic acid synthesis inhibition, membrane disruption and 
enzyme activity interference. 
This ten-pronged strategy maximizes the advantage of 
phytochemicals in addressing AMR since the chances of 
resistance developing among the microbes are low. New 
discoveries have also investigated the combined activities 
of plant-based natural products and synthetic ones, usually 
antibiotics. More recent studies of this type have indicated 
that the strategy can enhance the effectiveness of 
established interventions to deal with the resistance. In his 
discussion, Das (2020) described the effect of combining 
curcumin with antibiotics, saying that the activity of bacteria 
increased while bulking was inhibited. Therefore, such 
observations suggest a beneficial shift in management 
strategies by adding natural products to standard 
antimicrobials. The antimicrobial effect of herbs is not 
merely based on their mode of action against infectious 
agents. To enhance the body's defenses, 
immunomodulatory substances are also derived from 
plants. Ghosh (2015) looking at the possibilities of plant 
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alkaloids, focusing on berberine as a modulator of the 
immune system and its therapeutic applications in bacterial 
infections. All these substances can enhance the immune 
system and therefore tackle the problem of infection from 
two angles. While the microbial activity of plant-derived 
compounds is supported by promising evidence, several 
issues still exist. 
The standardization of plant extracts is one of the major 
challenges as the active principles contained in these 
extracts may differ substantially due to the species of the 
plant, environmental conditions and methods of extraction. 
Singh et al (2016) expressed the importance of thorough 
quality control in herbal medicines for the strengths of the 
plant therapies to be achieved where they are intended. 
Safety and toxicity are other important areas of concern. 
Most of the herbal drugs have a safety register but the 
possibility of side effects should not be neglected. 
Patwardhan et al (2005) advocated for comprehensive 
safety assessments and clinical testing of these natural 
products to ascertain their risk-benefit profiles. Additional 
factors which make it difficult to integrate plant medicines 
within evolution psychiatry are the complications involved in 
seeking regulatory approval for the supply of herbal 
products. In view of such impediments, additional work is 
needed to explore more fully the impact of plant based 
antimicrobial therapies. Therefore, newer analytical 
techniques and biotechnological methods will help in 
discovering and defining new bioactive phytochemicals 
from medicinal plants. Besides that, realization of the 
Translation needs the engagement of interdisciplinary 
teams, not just botanists and microbiologists, but 
pharmacologists and clinicians too. 
In general, the literature demonstrates abounding potential 
of plants and their bioactive components in combating the 
alarming factor of antimicrobial resistance. There is an 
opportunity to develop new and effective therapies to 
combat infectious diseases by utilizing various 
phytochemicals with broad-spectrum bioactivities. Further 
research and validation through clinical studies will be 
essential to address the mentioned obstacles and realize 
the maximum potential of such therapies in modern 
medicine. 

MATERIAL AND METHODS 
The researchers employed a cross-sectional study design in 
this study to assess the efficacy of plant materials in the 
treatment of microbial-induced diseases. Utilizing 
purposive sampling, 200 questionnaires were distributed to 
microbiology patients aged between 18 to 65 years to obtain 
a varied sample from different regions. Informed consents 
were acquired and data was collected through 
questionnaires, interviews and laboratory tests. 
Questionnaires collected information on demographic 
variables, medical history, treatment methods employed 
and plant derived knowledge, while interviews revealed 
ways in which the participants treated themselves. Plant 
extracts such as garlic, garlic and oregano were prepared 
according to standard plant extraction protocols. Green 
plant parts were washed with water, dehydrated and then 

finely powdered and further treated with ethanol extracting 
solvent. The extracts were filtered, evaporated to a small 
volume and stored at −20 °C until further use. The 
antibacterial activity of these plant extracts was assessed 
by the agar diffusion method and Minimum Inhibitory 
Concentration (MIC) assay. These include using agar plates 
Turbo Inoculated with microbial cultures that were later on 
treated with plant extracts and then carefully monitored for 
the presence of clear zones of inhibition, and practical 
determination of bactericidal concentration as the least 
concentration at which there is no visible growth of 
microorganisms.

 
Figure 2 Anti-Bacterial activity 

Data analysis that included t-test for the comparison of 
various plant extracts for their antimicrobials scrutiny, a 
correlational approach on the activities of plant extracts to 
inhibit the microbes, as well as regression model aimed at 
establishing factors that lead to decrease of microbes and 
the use of plant extracts alongside antibiotics. 
Figure 2: A figure showing the antibacterial activity of various 
plant extracts used in the study. The bar chart represents the 
zones of inhibition in millimeters for garlic, neem, oregano, 
turmeric, and ginger, while the line chart indicates the 
minimum inhibitory concentration (MIC) values in 
milligrams per milliliter for the same extracts. 
The history of the use of plants, especially in herbalism, 
particularly in the healing of different infections gives plenty 
of examples. For example, garlic (Allium sativum) as a 
potential antimicrobial agent has been explained in the 
literature, how it is effective against Escherichia coli and 
Staphylococcus aureus for instance. Research indicates 
that the organosulphur compound allicin, found in garlic, 
has strong antibacterial activity and is able to increase the 
inhibition ability of normal antibiotics (Fadli et al, 2012). 
Nevertheless, the precise utilization of plant constituents in 
future antimicrobial agents will require gaining insight into 
their action. A range of dietary phytochemicals cause 
damage to the bacterial cell wall, blockade of nucleic acid 
synthesis, and targeting of metabolic functions. For 
example, they are reported to suppress the DNA-gyrase 
enzyme of bacteria which plays important role in DNA 
replication thus limiting bacterial proliferation (Baur et al., 
2016). Such a combined strategy, therefore, makes the use 
of plant active ingredients a strategic asset in addressing 
chronic strains of antibiotic-resistant pathogens. Efficacy 
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similarities and differences studies have recommended the 
supremacy of these herbal products than conventional 
antibiotics. For example, it is reported that essential oils of 
oregano and thyme increase the efficiency of standard 
antibiotics used against resistant strains of bacteria. 
This synergistic effect not only helps to enhance the 
results but also contributes to the limitations in the 
development of resistance to treatment (Bakkali et al., 
2008). No aspect of traditional medicine has been 
without the role of the plant as medicine. Many 
ancestral societies have had an abiding use of herbal 
medicine hence ‘harboring’ these practices in the core 
of their culture. In the ethnomedicine studies, a large 
number of people have used the local flora for the 
purpose of ethnopharmacology and there are a lot of 
studies that encourage the sustainable use of 
biological resources and their rehabilitation. This 
notion is very essential when it comes to the 
procurement of plants used for making drugs. Certain 
species may be endangered due to overexploitation of 
the resources by wild harvesting, on 

 
Figure 3 Prevalence and Plant Retrieved Treatments 

Effects 

the other hand growing medicinal plants is environmentally 
friendly. This practice not only guarantees security but also 
promotes the economy at a local level and benefits 
continuity of cultural practices. Campaigns advocating the 
growth of medicinal plants can help to redress the aspect of 
plant remedies and conservation practices. How the legal 
framework on herbal medicines is shaped is a matter that 
differs across countries. While some countries clearly state 
requirements on the production and marketing of herbal 
medicines, others do not have such requirements. Such 
differences may deter the quality or safety of various herbal 
therapies in the market. There is a need for further attention 
and standardization of quality controls of herbal 
preparations for consumer safety and effective treatment. 
There are a couple of research directions that look 
promising. It is possible that the application of 
biotechnology will make it possible to genetically alter 
plants in order to make them more effective in treating 
infections. Also, the use of nanotechnology in the 
administration of herbal products can enhance their 
absorption and effectiveness, hence making the plant-

derived treatment more viable and effective. Such studies 
targeting infections with specific guides on the use of plants 
as medicine should be undertaken in order to assess the 
safety and efficacy of any newly developed therapies. 
Current and future studies evaluating the use of plant 
extracts together with conventional therapies will generate 
useful information that will move beyond theoretical 
insights and influence clinical practice. To conclude, plants 
have multi-functional roles in the prevention and treatment 
of infections caused by microorganisms and there is great 
potential in that. Fortunately, instead of focusing on 
narrowly researched and unsatisfactory trends, based on 
historical, cultural and scientific knowledge about 
medicinal plants, researchers can come up with effective 
and environmentally friendly answers to the problem of 
fighting infectious diseases, including the increasing 
problem of antimicrobial resistance. 
 
Figure 3: A figure illustrating the prevalence of infections and 
the effectiveness of plant-derived treatments based on the 
introduction of your research. The bar chart shows the 
prevalence rates of bacterial, fungal, and viral infections, 
while the line chart indicates the effectiveness of plant-
derived treatments against these infections. 
Prevalence (%): Represents how common each type of 
infection is among the population. 
Treatment Effectiveness (%): Shows how effective plant-
derived treatments are in managing each type of infection. 

RESULTS  
Various studies were found to be supported by numerous 
natural products exhibiting a number of microbial 
pathogens resistant to senses, broad-spectrum activity 
against. Scrubbing informed in the literature, essential oil 
extracts from other spices such as oregano and thyme was 
found to be very effective on both Gram positive and 
negative bacteria even antibiotic resistant strains. Minimum 
inhibitory concentrations (MICs) of these essential oils 
ranged from 0.1 to 1.0 mg/mL which can be considered 
effective in the management of infectious diseases 
(Nazzaro et al., 2013). Apart from these essential oils, some 
other pure compounds from plants were obtained for 
evaluation of antimicrobial effectiveness. For example, the 
alkaloidal compound berberine was as effective as several 
antibiotics with the minimum concentration at 0.5 mg/ml 
against Staphylococcus aureus or Escherichia coli. Further 
studies showed that not only berberine inhibited bacterial 
growth, it also augmented the bacterial activity of 
antibiotics in a combination treatment, which indicates the 
effect of synergy (Ghosh, 2015). 
It was also pointed out that the efficacy of plant extracts 
varied according to the extraction methods and solvents 
used. It was observed that the efficacy of plants’ medicines 
in the treatment of infections was concentrated many times 
within the extracts, ethanol and methanol being more active 
than aqueous solutions. For instance, the methanolic 
extract of the neem leaves exhibited considerable 
antimicrobial activity towards bacterial and fungal 
pathogens with maximum zones of inhibition of 15 mm 
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against Candida albicans and 18 mm against Salmonella 
typhimurium (Das, 2020). In addition, some of the plant 
compounds acted as immunomodulators. For example, it 
was said that curcumin while possessing antibacterial 
activity increased greatly the immune responses by acting 
on macrophages. Combating invasions of pathogens and at 
the same time modulating the immune response presents a 
novel approach towards management of diseases (Baur et 

al., 2016). All in all, the results highlight the need for new 
strategies for dealing with infectious diseases and their 
potential in the search for novel compounds from plants. 
Such mechanisms were not investigated in the current study 
but such studies are warranted now in search of confirming 
these results done in laboratories. 
This table provides a summary of the main aspects of the 
antimicrobial activity of different plant extracts

 

Table 1: The Antimicrobial Properties of Plant-Derived Compounds  

Plant Compound  Microbial Target  Minimum Inhibitory 

Concentration (Mic) 

Key Findings  

Oregano Essential Oil  Gram-positive and Gram-

negative bacteria  

0.1- 1.0 mg/mL Effective against multi-drug-

resistant strains. 

Thyme Essential Oil  Various bacterial strains  0.1-1.0 mg/mL Significant antimicrobial 

activity noted  

Berberine  Staphylococcus aureus, 

Escherichia coli  

0.5 mg/mL Exhibits synergistic effects 

with antibiotics  

Neem Leaf Extract  Salmonella typhimurium, 

Candida albicans  

Zones of inhibition: up to 18 mm 

(bacteria) and 15mm (fungi) 

Strong antimicrobial activity 

observed  

Curcumin Macrophage activity 

enhancement  

N/A Boosts immune response 

while exhibiting 

antimicrobial properties  

 
against various microbes and their minimum inhibitory 
concentration (MIC). It illustrates the role of essential oils 

and phytochemicals like oregano, thyme and berberine in 
fighting drug-resistant organisms and improving the therapy. 

 

Table 2: Overview Of Plant Sources, Extraction Methods, Antimicrobial Activities, And Effectiveness Notes. 

Plant Source Extraction Method  Activity  Notes  

Garlic (Allium sativum) Fresh juice   Antibacterial against E. coli Contains allicin, effective 

against multiple pathogens  

Neem (Azadirachta indica) Methan ol extract  Antifungal against Candida 

albicans  

Effective in inhibiting fungal 

growth significantly  

Oregano (Origanum vulgare)  Essential oil  Broad-spectrum antibacterial  Strong synergistic effects with 

other antibiotics  

Turmeric (Curcuma longa)  Ethanol extract  Immune modulation  Enhances macrophage activity 

and fights infections  

Ginger (Zingiber officinale) Aqueous extract  Antibacterial and anti-

inflammatory  

Effective against respiratory 

pathogens  

In this table details of the various plant sources and the 
extraction methods employed are presented with their 
antimicrobial efficiencies. It shows how different methods 
enhance or reduce the efficacy of the plants, as well as the 
significant antibacterial and antifungal activity of methanol 
and ethanol solvents. This emphasizes the need to carefully 
choose the extraction procedures, in order to achieve the 
benefit of any active plant-derived substances. 

DISCUSSION 
The results of this study highlight the immense importance 
of the plant source in the resolution of infection, especially 
with the current trend of growing antibiotic resistance. Anti-
inflammatory prospects of some plants so far like garlic, 
neem, coriander and the likes justifies the use of plant 
medicine since antiquity and even its modern-day practices 
with most of bacterial infection treatments being herbs. As 
in the case of these kinds of natural products, their 
efficiency results from the diverse composition of bioactive 

chemical constituents with respect to combinations. These 
findings indicate how specific extraction methods interact 
with the efficacy of plant material. For example, methanol 
and ethanol extracts were found to have a more potent 
antibacterial property than aqueous extracts. This conveys 
that solvents which are less polar are better in solubilizing 
and optimizing the quantity of bioactive compounds eg 
essential oils from plant materials which also shows the 
necessity of the patience in extraction methods towards the 
future studies. Besides, the use of combinations of plant 
extracts with antibiotics has been reported to enhance 
activity and decrease the possibility of developments of 
resistance and therefore combination therapies warrant a 
clinical consideration in management of infections. These 
findings are consistent with earlier studies which observed 
synergy and have therefore been exposed as vets' promising 
research field clinical use. 
Plant derived treatments may even assume a dual function 
by helping to trait infections and even, subsequently, help 
the immune system since some compounds like curcumin 
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have immunomodulatory qualities. It is possible that these 
methods will be utilized more effectively in the management 
of infectious diseases, particularly in high risk groups. There 
are still, however, a number of hurdles to overcome. This will 
allow for uniformity in the standards and composition of the 
herbal preparations. Besides, more widespread 
applications that are diverse will be needed in order to 
assess both safety and efficacy in using these treatments. 
There is also the need to modern journalism that incorporate 
these advances whilst developing herbal medicine in ways 
that guarantee safety. In conclusion, the present research 
places in the forecase a diametric approach to the 
treatment of microbial diseases using plants and the value 
of researching such pharmacological niches. The 
combination of the two can bring positive results in the fight 
against infections and help to solve the problem of antibiotic 
resistance.  

CONCLUSION  
This study highlights the high possibility of the use of plant-
based products in the treatment of diseases caused by 
microbes. The results indicate that some plants have active 
antimicrobial activities which are effective for several 
microbes, including those that are resistant to antibiotics. 
The evidence given will help in understanding the role played 
by different extraction methods and protocols in enhancing 
the bioactive potential of these plants, therefore, supporting 
the issue of standardization in herbal formulations. The 
results of the study also demonstrate that it is possible and 
prudent to use plant-based extracts in combination with 
known antibiotics, hence a significant enhancement of the 
therapeutic effect with a lower risk of the development of 
resistance. In addition, other substances can diminish the 
effects of the infection on the host's immunity as well. 
However, given these results, more works are needed to 
prove such results in vivo and also the clearer regulation on 
the marketing of herbal solutions has to be developed. 
These plant-based substances should also be correlated to 
new approaches in different aspects of prevention and 
control of infectious diseases which would improve health 
systems and preserve wisdom in traditional medicine. 
Finally, it is evidently clear that the modern society should 
fully embrace the use of plant-based medicines in the 
treatment of infectious diseases further studies needs to be 
undertaken to maximize the benefits of these therapies. 
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