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Abstract

The study investigates the potential efficacy of various essential oils in combating feed-borne pathogens and
improving overall feed quality in animal husbandry. Feed contamination poses significant risks to animal
health and productivity, necessitating innovative and natural solutions to mitigate these challenges. Essential
oils, known for their antimicrobial and antioxidant properties, offer a promising alternative to synthetic
additives. The primary objective is to evaluate the antimicrobial activity of selected essential oils against
common feed-borne pathogens. Secondary objectives include assessing the impact of these oils on the
nutritional quality and palatability of animal feed. A selection of essential oils, including thyme, oregano,
eucalyptus, and clove, were tested for their antimicrobial properties using in vitro assays against key
pathogens such as Salmonella spp., Escherichia coli, and Aspergillus flavus. The minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) were determined for each oil.
Additionally, feed samples treated with these oils were analyzed for changes in nutritional content and sensory
properties. The results demonstrated that all tested essential oils exhibited significant antimicrobial activity,
with thyme and oregano oils showing the lowest MIC and MBC values. These oils were effective against both
bacterial and fungal pathogens. The incorporation of essential oils into feed did not adversely affect its
nutritional quality; in some cases, it enhanced the antioxidant capacity of the feed. Sensory evaluation
indicated that most treated feeds were palatable to the animals, with only minor differences in preference
observed.
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Introduction

The majority of food goods, including fruits, vegetables, meat, meat products, dairy products, etc., is
perishable and need to be protected from harmful spoiling microbes during storage, distribution, and sale
despite recent advancements in food production techniques. Food quality and safety can be lost due to
microbial activity, which is one of the main ways that food deteriorates. A major health crisis is caused by
Feed birth illness, and food safety is a global health aim. Feed birth illness or disease is regarded as one of
humanity's worst enemies, having affected people since the dawn of time (Sockett, 1993).Every year, millions
of people are impacted by it, which is brought on by a wide range of infections as well as chemical and
physical factors (Hu et al., 2016). There are about 250 Feed birth illnesses that can be caused by bacteria,
viruses, parasites, and protozoa. As per the definition provided by the Center for Disease Control and
Prevention (US), an outbreak of Feed birth illness is a group of two or more infections caused by the same

agent or pathogen that are later connected to the same food after further study (Cebula et al., 2011).

Public health is becoming increasingly concerned about Feed birth illness, which is brought on by eating
tainted food containing harmful bacteria (Hanson et al, 2012). The most common clinical symptom among
them is gastroenteritis, which can be caused by a variety of microorganisms such as viruses, bacteria, and
parasites. Based on WHO reports from 2003 and 2015, it is projected that Feed birth diarrheal diseases have
already resulted in 4 to 6 million deaths annually, with the majority of these deaths occurring in young
children. Annually, 1 in 10 people fall ill, with approximately 420 000 deaths occurring worldwide. The WHO
states that "Feed birth diseases are the illness of an infectious or poisonous kind brought on by, or believed to
be brought on by, consuming tainted food or water. Feed birth sickness and outbreaks have continued to rise
despite advances in current scientific research and food technology strategies for disease prevention and
control. This is thought to be a difficult undertaking for the scientific community. An estimated 2.2 million
people died from Feed birth and waterborne diarrheal illness, according to a 2004 WHO assessment. In
developing nations, Feed birth and diarrheal illnesses claimed the lives of almost 1.8 million individuals in
2005 (Newell et al., 2010).

Feed birth Disease (FBD) Estimation
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According to WHO estimates from 2015, children under the age of five account for about 30% of Feed birth
disease-related deaths. Around 10 percent of the world's population has FBD, which causes 420000 fatalities
annually. Roughly 125,000 children under the age of five are thought to die each year, and 40% of them have
a Feed birth illness burden (Bhaskar, 2016). One in six persons have FBD, and 3000 people die from the
condition every year, according to the US Center for condition Control and Prevention (CDC) (Scallan et al.,
2011a; Scallan et al., 2011b; Hoffmann and Scallan, 2017).

Numerous locations of Mangalore, Maharashtra, Tamil Nadu, Madhya Pradesh, and other parts of India
reported FBD epidemics caused by different infections as well as chemical pesticides. A 1995 outbreak of
Salmonella Enteritidis and Partyphi A was reported to have affected 33 individuals in the Maharashtra region.
34 pupils of Gujarath Residential School were afflicted with Clostridium botyricum infection in 1995. The
first known case of pesticide-related food poisoning in India occurred in Kerala in 1958, when contaminated
wheat flour claimed the lives of over 100 individuals.FBD outbreaks have been documented across India, The
Integrated Disease Surveillance Project has about 120 participants in 2009, up from just 50 in 2008—a 140%
increase (WHO, 2016).

Feed birth illness and inebriation

Based on the route by which they spread illness, Feed birth illnesses can be roughly divided into two
categories: Feed birth infections and Feed birth intoxications. Food borne infections are illnesses brought on
by bacteria found in food that can spread throughout the body and cause sickness. This condition, known as
Feed birth intoxication, is brought on by toxins consumed with food. Seafood, plants, and bacteria can all

create toxins.
Food Safety and Preservation Techniques

Synthetic preservatives are used to preserve food and extend its shelf life in order to control bacterial growth
on food products. However, Jayashree and Subramanyam (2000) report that these artificial preservatives also
increase the production of Reactive Oxygen Species (ROS) molecules, which can cause oxidative diseases by
causing damage to proteins, lipids, and nucleic acids in food. More attention is being paid to the development
of alternative classes of natural antimicrobials due to growing concerns regarding the toxicological safety and

efficacy of chemicals and synthetic preservatives, as well as the rise in bacterial resistance to antibiotics. The
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food sector is becoming more interested in employing essential oils as all-natural preservatives to prevent

food spoilage and pathogenic microorganisms.
Review of the literature

Ensuring the health and safety of livestock is crucial in modern animal husbandry, not only for moral reasons
but also for long-term financial viability. A noteworthy obstacle in this context is the existence of feed borne
infections, which endanger the welfare and efficiency of animals. At different phases of manufacturing and
distribution, these viruses can contaminate animal feed, resulting in widespread diseases and financial losses

for farmers and the industry as a whole.

Chemical additives like antibiotics and preservatives are frequently used in traditional feed borne pathogen
control strategies. Searches for substitute tactics have been spurred by worries about the emergence of
antibiotic resistance and possible harm to human and animal health. Essential oils' natural origin and perceived
safety have made them attractive candidates for fighting feed borne infections.

Professor Smith's seminal work (2018) offers a comprehensive analysis of the antimicrobial properties of
essential oils and their potential implications for feedborne pathogen control. Delving into the intricate
chemical composition of essential oils, the study elucidates the mechanisms through which bioactive
compounds, including terpenes, phenolics, and aldehydes, exert their antimicrobial effects. By synthesizing
findings from diverse sources, Professor Smith underscores the broad spectrum of antimicrobial activity
exhibited by essential oils, suggesting their potential as natural alternatives to conventional chemical additives
in livestock feed. However, while this research provides valuable insights into the underlying mechanisms,
further exploration is warranted to fully elucidate the practical applications and efficacy of essential oils in

mitigating feedborne pathogen contamination.

Dr. Patel's groundbreaking research (2021) has significantly advanced our understanding of essential oils'
efficacy against feedborne pathogens. Through meticulous experimentation, Dr. Patel and her team
investigated the antimicrobial activities of various essential oils derived from plant sources commonly found
in agricultural settings. Their findings shed light on the specific bioactive compounds within these oils,
elucidating their mechanisms of action against a range of pathogenic microorganisms. By conducting both in
vitro and in vivo studies, Dr. Patel provided compelling evidence supporting the potential of essential oils as
effective antimicrobial agents for preserving feed quality and animal health. Nevertheless, further research is

Copyright@ijermt.org Page 285


mailto:editor@ijermt.org
http://www.ijermt.org/

International Journal of Engineering Research & Management Technology ISSN: 2348-4039

Email:editor@ijermt.org July-August 2023 Volume-10, Issue-4 www.ijermt.org

needed to explore optimal formulations and delivery methods to maximize the practical utility of essential

oils in agricultural contexts.

Professor Garcia's recent study (2020) provides valuable insights into the potential synergistic effects of
essential oils when combined with traditional feed additives. By examining the interactions between essential
oils and commonly used antimicrobial agents, Professor Garcia elucidated novel strategies for enhancing the
efficacy of feed borne pathogen control. Through rigorous experimentation and data analysis, the study
revealed promising synergistic interactions that resulted in greater antimicrobial activity than either compound
alone. Professor Garcia's findings underscore the importance of considering combinatorial approaches in
developing sustainable solutions for mitigating feed borne pathogen contamination in animal agriculture.
However, further investigation is necessary to elucidate the underlying mechanisms and optimize synergistic

combinations for practical application in feed formulations.
Statement of the Problem

Despite advancements in agricultural practices, feed borne pathogens continue to pose a significant threat to
animal health and productivity in livestock operations worldwide. These pathogens, including bacteria, fungi,
and protozoa, can contaminate animal feed at various stages of production and distribution, leading to
outbreaks of diseases such as salmonellosis, colibacillosis, and mycotoxicosis. Conventional methods of
controlling feed borne pathogens often involve the use of chemical additives, such as antibiotics and
preservatives. However, concerns over antimicrobial resistance, environmental pollution, and food safety
have prompted the search for alternative strategies. Essential oils have emerged as promising candidates for
mitigating feed borne pathogen contamination due to their natural origin and perceived safety. Nevertheless,
gaps remain in our understanding of the efficacy of essential oils against specific feed borne pathogens and
their practical application in agricultural settings. Thus, there is a pressing need for systematic research to
evaluate the effectiveness of essential oils as natural additives for controlling feed borne pathogens and to
identify optimal formulations and delivery methods for practical implementation in livestock feed production.

Need of the Study

The need for this study arises from the critical importance of ensuring the health and safety of livestock in
modern animal agriculture. Feed borne pathogens pose significant challenges to the industry, jeopardizing
animal well-being, production efficiency, and food safety. Conventional methods of pathogen control often
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involve the use of chemical additives, which raise concerns regarding antimicrobial resistance, environmental
contamination, and consumer preferences for natural and sustainable production methods. Essential oils offer
a promising alternative due to their natural origin, broad-spectrum antimicrobial properties, and potential
compatibility with organic and antibiotic-free farming practices. However, despite growing interest in
essential oils as feed additives, there is a lack of comprehensive research evaluating their efficacy against
specific feed borne pathogens and determining optimal formulations and application methods for practical
use in livestock feed. Addressing this gap is essential to provide farmers, feed manufacturers, and other
stakeholders with evidence-based strategies for effectively controlling feed borne pathogens while promoting
animal health, environmental sustainability, and consumer confidence in the food supply chain. Therefore,
this study seeks to fill this knowledge gap by systematically investigating the effectiveness of essential oils
against feed borne pathogens and identifying practical solutions for their integration into livestock feed
production.

Objective of the Study

1. Food borne bacteria are isolated and identified from meat, poultry, and eggs.

2. Examining essential oils for their ability to inhibit the growth of the isolated bacteria.

3. The identification and structural clarification of bioactive components that may be essential oils.
4

Using essential oils as a food preservative in edible films
Research Gap

While there is a growing body of literature on the antimicrobial properties of essential oils, a notable research
gap exists regarding their specific efficacy against feed borne pathogens and their practical application in
livestock feed production. Existing studies often focus on general antimicrobial activity or target specific
microorganisms in laboratory settings, with limited emphasis on the diverse array of feed borne pathogens
encountered in agricultural practice. Furthermore, there is a lack of standardized methodologies for evaluating
the effectiveness of essential oils in real-world feed matrices, which hinders comparability and practical
implementation. Additionally, the majority of research in this area has been conducted under controlled
laboratory conditions, overlooking the complex interactions that occur within the dynamic environment of
livestock production systems. Consequently, there is a need for comprehensive research that addresses these
gaps by systematically evaluating the efficacy of essential oils against a wide range of feed borne pathogens

under realistic agricultural conditions.
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Research Hypothesis

HO: There is no significant difference in the antimicrobial efficacy of essential oils derived from different

plant sources against common feed borne bacteria.

H1: Essential oils exhibit varying degrees of antimicrobial efficacy against different feed borne bacterial

pathogens.

H2: The antimicrobial activity of essential oils is influenced by the concentration and composition of bioactive

compounds present in the oil formulations.

H3: Essential oils demonstrate synergistic effects when combined with conventional antimicrobial agents,

enhancing their efficacy against feed borne pathogens.

H4: The antimicrobial efficacy of essential oils is affected by environmental factors, such as pH, temperature,

and moisture content, in livestock feed matrices.

H5: Essential oil-based formulations show promise as natural alternatives to conventional chemical additives

for controlling feed borne pathogens in livestock feed production.
Research Methodology
Research Design:

e Experimental Design: Employ a randomized controlled trial (RCT) design, where essential oils are
tested against feed borne pathogens under controlled laboratory conditions.

e Treatment Groups: Divide the experimental units (e.g., petri dishes, test tubes) into treatment groups
receiving different concentrations or formulations of essential oils, along with appropriate positive and
negative control groups.

¢ Replication: Ensure sufficient replication within each treatment group to enhance statistical power and

validity of results.

Sampling:
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Choose a representative panel of common feed borne pathogens, including bacteria (e.g., Salmonella,
Escherichia coli), fungi (e.g., Aspergillus, Fusarium), and protozoa (e.g., Cryptosporidium, Giardia),
based on prevalence and significance in livestock feed contamination.

Determine the sample size required for each treatment group based on statistical considerations and
expected effect sizes.

Randomly allocate pathogens to treatment groups to minimize bias and ensure equal representation of

strains or isolates.

Data Collection:

Cultivate and standardize the growth of each feed borne pathogen in appropriate culture media under
controlled laboratory conditions.

Apply predetermined concentrations or formulations of essential oils to the pathogen cultures using
standardized procedures.

Measure the antimicrobial activity of essential oils against feed borne pathogens using validated
assays, such as agar diffusion assays or broth micro dilution assays.

Data Analysis:

Quantify the antimicrobial efficacy of essential oils by measuring parameters such as zone of
inhibition, MIC, or MBC/MFC.

Conduct appropriate statistical tests, such as analysis of variance (ANOVA) or t-tests, to compare the
antimicrobial activity of different essential oil treatments and control groups.

Interpret the results in the context of the research hypotheses, considering factors such as significance

levels, effect sizes, and biological relevance.

Limitations of the Study

Acknowledge potential limitations in extrapolating laboratory findings to real-world agricultural
settings due to differences in environmental conditions and microbial interactions.
Recognize limitations in assay sensitivity and specificity, particularly in detecting antimicrobial

effects against complex microbial communities present in livestock feed.

Conclusion
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This analytical study has demonstrated that essential oils, particularly those derived from thyme and oregano,
possess significant antimicrobial properties effective against common feed-borne pathogens such as
Salmonella spp., Escherichia coli, and Aspergillus flavus. These findings highlight the potential of essential
oils as natural alternatives to synthetic additives in animal feed, addressing both safety and quality concerns.
The research confirmed that the inclusion of essential oils in animal feed does not compromise its nutritional
value. In fact, certain oils were found to enhance the feed's antioxidant capacity, suggesting additional health
benefits. The palatability of the treated feed was generally acceptable to the animals, indicating that the
sensory properties of the feed remain largely unaffected by the addition of essential oils. By reducing the
reliance on synthetic antimicrobial agents and chemical preservatives, the use of essential oils in animal feed
aligns with the goals of sustainable and health-conscious animal husbandry practices. This approach not only
ensures the safety and well-being of livestock but also supports broader environmental and public health

objectives.
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