
Biological and Clinical Sciences Research Journal 
eISSN: 2708-2261; p ,  ISSN: 2958-4728 

www.bcsrj.com    

DOI: https://doi.org/10.54112/bcsrj.v2024i1.1075 

Biol. Clin. Sci. Res. J., Volume, 2024: 1075    

[Citation Nawaz, A., Usman, M., Ali, M.M., Ahmad, A., Jahangir, M., Şahin, T., Iqbal, R., Khan, A.M.A., Waheed, S.F., Sarmad, 

M. (2024). Effects of prebiotics on metabolic activity in broilers. Biol. Clin. Sci. Res. J., 2024: 1075. doi: 

https://doi.org/10.54112/bcsrj.v2024i1.1075] 

1 
 

Orignal Research Article 

 EFFECTS OF PREBIOTICS ON METABOLIC ACTIVITY IN BROILERS 

 

NAWAZ A*1, USMAN M2, ALI MM3, AHMAD A4, JAHANGIR M5, ŞAHIN T6, IQBAL R7, KHAN AMA8, WAHEED 

SF9, SARMAD M10 

   
1Department of Livestock Management, Breeding and Genetics, Agriculture University Peshawar, KPK, Pakistan 

2Department of Poultry Science, University of Agriculture Faisalabad, Sub Campus Toba Tek Singh, Punjab, Pakistan 
3Research Officer at Poultry Research Institute Jaba Mansehra, KPK, Pakistan 

4Department of Animal Nutrition, University of Agriculture Peshawar, KPK, Pakistan 
5Faculty of Veterinary Sciences, Bahauddin Zakariya University Multan, Punjab, Pakistan 

6Department of Animal Nutrition and Nutritional Diseases, Faculty of Veterinary Medicine, Kafkas University, Kars, Turkey 
7Research Officer at Poultry Research Institute, Jaba Mansehra, KPK, Pakistan 
8Livestock and Dairy Development Department, Quetta, Balochistan, Pakistan 

9Department of Veterinary Sciences, Faculty of Veterinary & Animal Sciences, Azad Jammu & Kashmir University of Bhimber-
Bhimber, AJK, Pakistan 

10Faculty of Animal Husbandry University of Agriculture Faisalabad, Punjab, Pakistan 
*Corresponding author`s email address: vetaliawan22@gmail.com  

(Received, 04th June 2024, Revised 05th September 2024, Published 7th September 2024) 

Abstract: The present study will aim to assess the effects of prebiotic supplementation on growth performance, protein metabolism, 
and gut health in broiler chickens using mannan-oligosaccharides (MOS) as a model prebiotic. The purpose is to determine if 
prebiotics will be beneficial alternatives for antibiotic growth promoters in improving the flock performance and meeting quality-

related parameters in broilers. A 42-day randomized controlled trial on one-day-old Ross 308 broiler chicks will be divided into 
four groups: Control, Inulin (IN), MOS, and FOS. The study shall determine Body Weight Gain (BWG), Feed Intake (FI), Feed 
Conversion Ratio (FCR), Protein Digestibility, Lipid content, & Gut Microbiota composition using 16S rRNA sequencing. 
Anticipated criteria include improvement in body weight gain (BWG), feed conversion ratio (FCR), protein digestibility, and 
beneficial modulation of gut microbiota composition at successively higher pricing than the control group, which are shown as 
MOS. The study will also record a decrease in saturated fatty acids and an increase in polyunsaturated fatty acids in the breast 

muscle, which indicates improved meat quality. These results will add to the literature that provides evidence for using prebiotics 
as a natural substitution in poultry nutrition due to its benefits. The research results will highlight the possibility of using MOS as 
an alternative to antibiotics in broiler diets and their effect on growth performance (with meat quality) and gut health. Nonetheless, 
the limitations of the short study duration and only using one broiler strain will be noted, with suggestions to replicate these 
findings over extended periods in more strains to validate prebiotics in poultry nutrition. 

Keywords: Prebiotics, Mannan-oligosaccharides (MOS), Broiler chickens, Growth performance, Gut microbiota, Poultry Nutrition 

Introduction  

 

The poultry industry is an integral part of global food 

security, and broiler chickens are a primary source of animal 
protein worldwide. (1)Broilers are chosen as a model to 

assess gains because increasing their growth performance 
and health becomes central since consumer demand for 

poultry meat continues rising.(2)In this respect, efforts have 
been directed toward feed additive use, where the inclusion 

of prebiotics has gained widespread attention for its 

potential to enhance broiler metabolic activity and 

productivity. (3). Prebiotics are characterized as non-
digestible food ingredients that favorably alter the immune 

system and gut microbiota by stimulating the growth of 
specific bacteria in the colon, promoting survival and 

functionality beneficial to micronutrient absorption.(4). The 

importance of the potential ability for prebiotics to affect 

metabolic processes, especially protein and lipid 
metabolism, which may result in beneficial effects on feed 

efficiency, growth rates, and meat quality characteristics 

mainly associated with broilers, a great interest (5). 

Recently, some studies evaluated the effect of different 

prebiotic compounds on broilers' health and performance by 

improving gut microbiota and immunity response to 

nutrient utilization, which have increased. (6, 7)For 
example, in broilers, prebiotics such as inulin, mannan-

oligosaccharides (MOS), or soy-oligosaccharides markedly 
increased protein digestibility, meat protein mass, and feed 

conversion ratios. (8, 9). Most of these benefits may be due 
to the modulation of gut microbiota, that is also crucial for 

nutrient metabolism and immune regulation functioning 

(10). Although the beneficial effects of prebiotics on growth 

performance and metabolic health in broilers have been 
established, precise mechanisms by which different types 

and dosages of these polysaccharides are driving such 
processes remain not completely uncovered (3). 

Although informed knowledge on the use of prebiotics in 

poultry is gathered, some areas remain unknown, such as 

what types and dosages are optimal for prevention or growth 
performance purposes that may improve metabolic 

efficiency and live weight gain among broilers (6). 

However, the specific interactions between prebiotics and 

other dietary components and the subsequent effects of 
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long-term use on broiler health require additional research 

(11). This study was conducted to fill these gaps by 
measuring the effects on protein metabolism characteristics, 

lipid metabolism, and growth performance in broilers 
following treatment with selective prebiotics. Therefore, 

this study aims to provide new information about the impact 
of prebiotic types on metabolic indices and will help 

discover ways to optimize the broiler diet, which can lead to 
high productivity in the poultry farm industry. 

Overview of Prebiotics and Their Role in Poultry 

Nutrition 

Prebiotics are selectively fermented food ingredients that 
allow specific changes, both in composition and activity 

within the gastrointestinal microbial community, to confer 

benefits upon host well-being (12). These compounds are 

primarily oligosaccharides, such as fructooligosaccharides 
(FOS) and mannan-oligosaccharide (MOS), which are 

resistant to digestion in the upper gastrointestinal tract and 
enter the caecum virtually intact, where they serve as fodder 

for gut microbiota fermentation (13)A certain fermentation 

of prebiotics by beneficial bacteria such as Bifidobacteria 
and Lactobacilli produces short-chain fatty acids (SCFAs) 

that reduce the gut pH. This helps inhibit pathogenic growth 
while increasing nutrient uptake in humans. (10). Therefore, 

the selective stimulation of beneficial gut microflora in 

broilers by prebiotics is presumed to improve overall health 

and metabolic activity (5). 
Stringent restrictions on antibiotic growth promoters in 

broiler diets are being imposed because of concern over the 
development and transmission of resistance. Yang, Iji (3) 

Has thereby fueled attention towards prebiotics. Prebiotics 

were first conceptualized for poultry feed since the gut 
microbiota is established soon after hatching. At the same 

time, there were unanswered questions on whether they 
could improve growth performance. In their early time 

studies on prebiotics, it has been observed that feed 
conversion ratios (FCR) and broiler body weight gain 

(BWG) could be improved through developing a healthier 
gut environment with the application of prebiotic 

compounds in the diet before antibiotics use by Bengmark 
(14) The inclusion of MOS, which was extracted from yeast 

walls, was a notable achievement in the prebiotic field by 
that year, and it demonstrated positive improvements in 

immune modulation as well as pathogen inhibition (15). 

One advantage of prebiotics in poultry production is 
enhanced diversity within gut microbiota, which can 

improve digestion and nutrient absorption. (3). This 

induction may also play a vital role in the improved growth 
rates and feed efficiency of broilers consuming prebiotics 

(positive modulation), which contributes to their beneficial 

effects on performance (6). In addition, prebiotics 
contribute to the immune system development by increasing 

immunoglobulins and improving gut barrier functions (7). 
Given the valuable probiotic effects of prebiotics, which are 

associated with enhanced proportions and activities of lactic 

acid bacteria  as well improvement in tissue colonization by 

Lactobacillus species in broilers, they represent a good tool 
for use feed additives to promote poultry health status by 

reducing or avoiding antibiotic dependence and preserving 
sustainable poultry farming practices (11).

Figure 1

Figure.1: This mind map offers a graphic summary of 
prebiotics' function in chicken diets. Beginning with a 

primary idea, "Prebiotics in Poultry Nutrition," the diagram 
branches off into essential aspects, including the definition 

of prebiotics, their function in gut health, their effect on 

grill, and their relevance in lowering antibiotic reliance. 

Every branch investigates particular elements, including the 

kinds of oligosaccharides (FOS, MOS), their selective 

fermentation, synthesis of short-chain fatty acids (SCFAs), 
and how they support better growth rates, immune system 

development, and environmentally friendly poultry farming 
methods. 

 

Impact of Prebiotics on Protein Metabolism in Broilers 

Prebiotics significantly increase protein digestibility in 

broilers, which is essential for growth performance and feed 
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efficiency. Prebiotics (e.g., inulin and Mannan-

oligosaccharides–MOS) have been tested in broiler diets, 
increasing the digestion of dietary proteins studied by Awad 

and Ghareeb (8). This has been reported to be linked with 
prebiotics' ability to modulate gut microbiota, stimulating 

some beneficial ones and overcoming the degradation of 
expanded proteins (9). This delivers a greater meat protein 

mass associated with improved dietary supplements (4). 
The increase in meat protein mass is the most important 

index of chemical compounds (meat quality) and an 
economically desirable aspect for all broiler producers. It 

has been shown that its supplementation to diets can 
significantly impact this parameter. Studies have suggested 

increased amino acid uptake at the gut level due to prebiotic 

consumption, resulting in higher muscle protein synthesis. 
(8)Studies with broilers fed prebiotic-enriched diets are also 

included in the results, and they have shown significant 

improvements in muscle development and meat yield over 
control groups. (6)Similarly, prebiotics increase the 

proportion of lean meat by reducing fat content, which 

assists in enhancing meat quality, thereby making it more 

suitable for humans (16). 
Another important field of study lies in the interaction with 

prebiotics and different dietary protein sources because it 
could affect broilers' global efficiency of nutrient 

utilization. Combining a diet rich in other sources of protein 
showed potential synergistic interaction between the two 

groups (Prebiotics and Protein) that positively influenced 
microbial fermentation gut health ecosystem to improve  

utilization and growth performance both with soy-based or 
animal-based proteins in a study as observed previously by 

Yang, Iji (3). For example, the combination of prebiotic 
effect with soy-based proteins has been reported to enhance 

amino acids digestibility and utilization, promoting better 

growth rates as well as feed conversion ratios 
(9)Nonetheless, the synergies of these types could vary 

slightly according to each specific prebiotic and protein 

source used, paving the way for further research aiming at 
optimal combinations. (6). 

 
Figure 2

Figure.2: The method and consequences of prebiotics on 

protein metabolism in broilers are described in this 
flowchart. It begins with prebiotics and works through the 

sequence of higher protein digestibility, more muscle 
protein synthesis, and better meat quality. Important results 

include greater feed efficiency, lean meat proportion, 

reduced fat content, and enhanced growth performance—all 
highlighted in the diagram. It demonstrates how prebiotics 

interact with various protein sources, improving broiler 
growth performance and digestibility. 

 

 

 

Modulation of Lipid Metabolism by Prebiotics 

Prebiotics can affect weight and lipid metabolism in broilers 

by suppressing fat deposits and changing the fatty acid 
pattern of meat, which could be a valuable source of 

beneficial human factors. Studies have shown that dietary 

prebiotic supplementation (mannan-oligosaccharides, 
MOS) significantly downregulates genes associated with 

lipogeneses, such as Acetyl-CoA carboxylase and fatty acid 
synthase, thus leading to reduced body fat mass (%), 

resulting in positive metabolic outcomes compared to 

controls, i.e., more excellent neurometabolic health (17). 
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Moreover, prebiotics could up-regulate lipid oxidation-

related genes such as peroxisome proliferator-activated 
receptor-alpha (PPAR-α) that participates in the fatty acid 

catabolism process by inducing and promoting β-oxidation 
of fatty acids in broilers (6). The above findings indicated 

that prebiotics might influence lipid metabolism and help 
broilers against obesity(18). 

Moreover, the prebiotic supplementations decreased fat 
accumulation and improved the fatty acid composition of 

broiler meat. It has been reported that prebiotics can 
increase the ratio of unsaturated fatty acids (UFAs) to 

saturated fatty acids (SFAs), which leads to an improvement 
in meat nutritional quality, according to studies performed 

by Awad, Ghareeb (8). More significantly, MOS 

supplementation has been associated with elevated 
monounsaturated fatty acids (MUFAs) and polyunsaturated 

fatties (PUFAs); these families benefit human 

cardiovascular health.(19). The beneficial fatty acid 

composition of the latter is mainly due to their chronological 

effect on gut microbiota, which directly and indirectly 
influences lipid metabolism for better health quality and 

consumer appeal in meat products. (7). 
In addition to muscle, the impacts of prebiotics on half-fat 

composition and serum lipid profiles are also significantly 
reflected in some other health indices. Prebiotic effects may 

lead to reduced serum triglyceride and cholesterol 
concentrations, ultimately enriching the lipid profiles of 

broilers (18). For example, MOS supplementation also 
decreased the levels of total cholesterol and low-density 

lipoprotein (LDL) while increasing high-density 
lipoproteins (HDL), thus contributing to better 

cardiovascular health (19). These effects are essential days 

to improve the broiler's health, and they also contribute to 
producing meat with better nutritional profiles for 

humans(17). 

Figure 3

Figure.3: The main mechanisms by which prebiotics change 

lipid metabolism in broilers are shown in this flowchart. 
Prebiotics first set off the process that downregulates 

lipogenesis genes and increases lipid oxidation genes. 
Reduced body fat mass and better blood lipid profile follow 

from these genetic modifications. Improved neurometabolic 

health, better cardiovascular health, and higher unsaturated 

fatty acids in meat are among the latter, which have good 
impacts on grill health, as shown on the flowchart. These 

developments help improve meat's nutritional quality and 
consumer appeal, therefore increasing the desirability and 

healthfulness of the meat for human consumption. 

Prebiotics and Gut Microbiota Modulation 

The effective improvement of the gut microbiota due to 

prebiotics is crucial concerning increased animal health and 

nutrient utilization in broilers. Prebiotics, which include 
inulin and mannan-oligosaccharides (MOS) or 

fructooligosaccharides (FOS), have been demonstrated to 

specifically enhance the proliferation of beneficial bacteria 
within the gut, such as Bifidobacterium species and 

Lactobacillus associated with improved digestive function 
coupled with imposition of a barrier against pathogenic 

organisms(4). Prebiotics also help decrease pathogenic 

organisms and, as a result, develop effective microflora 

conditions of the gut, reducing the number of countings 

including Escherichia coli and Salmonella, reducing its 

effect on broiler health (7). The positive impact of prebiotic 

supplementation on microbial composition has been 
evidenced in improved short-chain fatty acid production 

(SCFA), an essential biomarker for gut health and 
functioning (10). 

Because different prebiotics have diverse effects on the gut 

microbiota, knowledge about such differences is a 

prerequisite for devising ideal diets to optimize broiler 
performance. In particular, inulin has been shown to 

enhance the occurrence of Bifidobacterium and 
Lactobacillus more than other prebiotics found within 

because it affects improved gut health and nutrient 

absorption (8). Mannan-oligosaccharides (MOS), however, 
are more effective in reducing pathogenic bacteria and 

enhancing immune responses, which can be an 

economically beneficial addition to broiler diets as, for 
instance, may permit the limiting of antibiotics during 

production periods under challenging conditions (15). 

Moreover, studies that compared the effects of individual 
and synbiotic supplementation found a potential synergy 

between both supplements, leading to increased gut 
microbiota diversity and activity (6). Thus, these results 

highlight the importance of investigating both types and 

sources to achieve the expected effects on gut health in 

broiler productions. 
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Prebiotics can also modulate gut microbiota, which is 

favorable not only for digestion and nutrient absorption but 
also for birds' intestinal integrity and immune function. 

Prebiotics strengthen the gut barrier by enhancing mucins 
and tight junction protein production, which prevent 

pathogen/ toxin migration into the bloodstream.(7). This 
functional gut barrier is important in continued good health 

with a reduced risk of diseases that could affect growth 

performance. In addition, prebiotics help improve the 

immune system by promoting the production of 
immunoglobulins and cytokines that are important in 

defending against infections. (11). Because prebiotics 
support intestine fixation and immune system enhancement, 

including them in the broiler diet is imperative, especially 
in uncontrollable infection-prone areas.

Figure 4

Figure.4: The interactions among prebiotics, gut bacteria, 
gut health, and immunological function in broilers are 

shown in this class diagram. According to the diagram, 

prebiotics help beneficial bacteria (like Bifidobacterium and 

Lactobacillus) grow more rapidly and lower gut bacterial 
counts. Better gut health is marked by improved digestive 

function, more food absorption, and less pathogen effect 
resulting from this change in gut microbial composition. 

These good improvements in gut health also support a 

stronger immune system by encouraging the synthesis of 
immunoglobulins and cytokines and by improving the gut 

barrier to guard against diseases. 

Gaps in Current Knowledge and Future Research 

Directions 

Although considerable evidence corroborates the use of 

prebiotics in broiler diets, much concerning the practical 

application, such as the level and type that can elicit 
maximum health and performance benefits, is still to be 

clarified. It has been established that the effectiveness of 

other prebiotics (e.g., inulin, mannan-oligosaccharides 

[MOS], and fructooligosaccharides [FOS]) varies 
contingent upon dosage as well as on broiler requirements 

(4). However, the optimal inclusion level of each prebiotic 
type, especially in different environmental conditions and 

broiler developmental stages, remains inconclusive (6). 

Moreover, conflicting reports on the interactions between 
prebiotics and other dietary components need further 

investigation to develop standard feeding protocols (3). It is 

essential to improve and close these gaps to optimize the 

application of prebiotics used in commercial poultry 

production. 
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Another major oversight in the current research is a lack of 

long-term, farm-based studies investigating durable 
influences on broiler health and production from prebiotic 

supplementation. The majority of studies investigate the 
short-term effects, including growth performance as well as 

gut health, without observation the persistent impact after 
prolonged administration of prebiotics (11). There is also 

scant information on the cost-benefit of feeding prebiotics, 
especially at mass production level (15). Prebiotics are 

known to have positive effects on feed conversion ratios and 
reduce antibiotic use; nevertheless, it is still controversial 

whether such benefits are cost-effective in the long term 
(19). Further economic analyses and long-term studies are 

required to ensure the sustainability of integrating prebiotics 

in broiler diets. 
However, the exact modes of action underlying these 

benefits are still uncertain and represent a critical research 

gap. These substances modulate gut microbiota and enhance 
nutrient absorption, but the molecular mechanisms 

responsible for these effects remain poorly understood (10). 

Recent investigations, some of which include the 
relationship between prebiotics and host immune responses, 

plus gene expression related to metabolism and gut health 

and the use of modulation by this effect, encourage novel 
research avenues in many aspects including but not only 

limited to-host interaction with dietary polysaccharides in 
prevention or management. However, further research is 

required to fully understand these intricate mechanisms and 
develop potential biomarkers that can be applied for the 

optimum use of prebiotics in poultry production (6). 
Knowledge of these fundamental mechanisms might 

produce more directed and efficacious prebiotic products. 

Methodology 

Study Design 

The impacts of many prebiotic supplements on broiler 

chickens' metabolic activity, growth performance, and gut 
health were intended to be investigated in a randomized 

controlled study. Over 42 days, the trial was carried out 

using different prebiotics given to distinct groups of 
broilers. 

 
Figure 5: Study Design Flow Diagram

Figure 5: Study Design Flow Diagram: Showing the random 

assignment of broilers to many groups (Control, Inulin, 
MOS, FOS) and the study schedule; this flow diagram 

shows the general study design. The chart shows the process 
from the first randomizing of chicks through the 42-day 

feeding period to the ultimate sample collecting and 

analysis. Understanding the experiment's structure and the 

chronology of events depends on this visual aid. 

Table 1: Group Allocation and Housing Conditions 

Group Number 

of Chicks 

Prebiotic 

Supplement 

Housing 

Conditions 

Control 60 None Standard 
environmental 

conditions 

Inulin 60 0.5% Inulin Standard 

environmental 

conditions 

MOS 60 0.5% Mannan-
Oligosaccharides 

(MOS) 
 

Standard 
environmental 

conditions 

FOS 60 0.5% 

Fructooligos

accharides 
(FOS) 

Standard 

environmental 

conditions 

Animal Selection and Housing 

Random assignments of 240 one-day-old grill chicks (Ross 

308) to four groups resulted in 60 chicks in each group. The 

four experimental groups were represented in the 
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environmentally controlled pens where the chicks were 

housed. 
Table 1: Group Allocation and Housing Conditions: This 

table gives a comprehensive summary of the group 
allocation, chick count in every group, particular prebiotic 

supplements given, and housing conditions kept throughout 
the trial. This table guarantees that readers grasp the grill-

raising controlled circumstances and the arrangement of the 

trial groups. 

Table 2: Nutrient Composition of Basal Diet 

Nutrient Composition (%) 

Crude Protein 22.0 

Crude Fat 4.5 

Crude Fiber 3.0 

Calcium 1.0 

Phosphorus 0.5 

Lysine 1.1 

Methionine 0.5 

Sodium 0.2 

Dietary Treatments 

The broilers were fed a basal diet formulated according to 
the nutrient requirements for broilers as specified by the 

National Research Council (NRC, 1994). 

Table 2: Nutrient Composition of Basal Diet: This table 

outlines the nutrient composition of the basal diet that was 
used across all experimental groups. It lists the percentage 

of each key nutrient (e.g., crude protein, crude fat, fiber, 
calcium, phosphorus) included in the diet. It provides 

transparency regarding the baseline nutritional framework 
to which the prebiotics were added. 

Growth Performance Measurement 

The growth performance of the broilers was monitored by 

measuring body weight gain (BWG), feed intake (FI), and 
feed conversion ratio (FCR) at weekly intervals. 

Sample Collection and Analysis 

At the end of the 42-day trial, eight birds from each group 

were randomly selected for sample collection. 

Table 3: Summary of Sample Collection and Analytical 
Methods: This table summarizes the types of samples 

collected from each group (liver, breast muscle, cecal 

contents), the number of samples collected, the type of 
analysis performed on each sample, and the specific 

methodologies used (e.g., Kjeldahl method for protein 

digestibility, gas chromatography for fatty acid analysis). 
The table provides a clear overview of the laboratory 

procedures and the focus of the analysis. 

Table 3: Summary of Sample Collection and Analytical Methods 

Sample Type Number of Samples Analysis Type Methodology 

Liver 8 per group Protein and lipid analysis Kjeldahl method, Soxhlet extraction 

Breast Muscle 8 per group   Fatty acid composition Gas chromatography 

Cecal Contents 8 per group Gut microbiota, SCFA analysis 16S rRNA sequencing, HPLC 

Figure 6: Fatty Acid Composition in Breast Muscle:  
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Figure 6: Fatty Acid Composition in Breast Muscle: This 

bar chart illustrates the fatty acid composition in the breast 
muscle of broilers across different experimental groups. The 

x-axis represents the different groups (Control, insulin, 
MOS, FOS), while the y-axis represents the percentage of 

various fatty acids (e.g., saturated fatty acids, 
monounsaturated fatty acids, polyunsaturated fatty acids). 

The chart highlights the changes in fatty acid profiles due to 
prebiotic supplementation, offering insights into the 

nutritional quality of the meat. 
Statistical Analysis 

Data were analyzed using SPSS software (version 25.0). 

One-way analysis of variance (ANOVA) was performed to 
compare the effects of different dietary treatments. 

Table 4: ANOVA Results for Growth Performance and 
Metabolic Parameters: This table presents the results of the 

ANOVA, showing the F-values and p-values for key 
parameters such as body weight gain, feed conversion ratio, 

protein digestibility, lipid content, and SCFA 
concentrations. The table also indicates whether the 

differences observed between groups were statistically 
significant, providing a quantitative assessment of the 

impact of prebiotic supplementation. 

Table 4: ANOVA Results for Growth Performance and Metabolic Parameters 

Parameter F-value p-value Significant Difference 

(Yes/No) 

Body Weight Gain 4.32 0.02 yes 

Feed Conversion Ratio 3.78 0.03 Yes 

Protein Digestibility 5.67 0.01 Yes 

Lipid Content 2.45 0.07 No 

SCFA Concentration 4.89 0.01 Yes 

Ethical Considerations 

All animal procedures were conducted by the guidelines for 

the care and use of laboratory animals and were approved 

by the Institutional Animal Care and Use Committee 
(IACUC). 

Results 

Growth Performance 

The growth performance of the broilers was measured in 

terms of body weight gain (BWG), feed intake (FI), and feed 
conversion ratio (FCR) over the 42-day trial period. 

Figure 7: Weekly Body Weight Gain (BWG) of Broilers 

across Different Groups: This line graph depicts the weekly 

body weight gain of broilers in each experimental group 

(Control, Inulin, MOS, FOS) over the 42-day period. The x-

axis represents time (weeks), while the y-axis represents 
body weight gain in grams. The graph allows for a visual 

comparison of growth trends among the different groups, 
highlighting the impact of prebiotic supplementation on 

growth performance.

Figure 7: Weekly Body Weight Gain (BWG) of Broilers Across Different Groups 
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Protein and Lipid Metabolism 

Protein and lipid metabolism were assessed by analyzing the 
protein digestibility, lipid content, and fatty acid 

composition in the breast muscle of broilers.  
Figure 8: Protein Digestibility Across Different Groups:  

This bar chart shows the protein digestibility percentages in 

the broilers across different experimental groups (Control, 

insulin, MOS, FOS). The x-axis represents the different 
groups, and the y-axis represents protein digestibility as a 

percentage.

Figure 8: Protein Digestibility Across Different Groups 

Figure 9: Fatty Acid Composition in Breast Muscle Across Different Groups  

Figure 9: Fatty Acid Composition in Breast Muscle Across 

Different Groups: This bar chart illustrates the fatty acid 
composition in the breast muscle of broilers across different 

experimental groups (Control, insulin, MOS, FOS). The x-

axis represents the different groups, while the y-axis 
represents the percentage of various fatty acids (saturated 

fatty acids, monounsaturated fatty acids, polyunsaturated 

fatty acids). 

Figure 10: Gut Microbiota Composition Across Different 

Groups: This stacked bar chart represents the relative 
abundance of beneficial and pathogenic bacteria in the gut 

microbiota of broilers across different experimental groups 

(Control, insulin, MOS, FOS). The x-axis represents the 
different groups, and the y-axis represents the relative 

abundance as a percentage
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Figure 10: Gut Microbiota Composition Across Different Groups:  

Figure 11: SCFA Concentration in Cecal Contents:  

Figure 11: SCFA Concentration in Cecal Contents: This bar 
chart shows the concentration of short-chain fatty acids 

(SCFAs) in the cecal contents of broilers across different 
experimental groups (Control, insulin, MOS, FOS). The x-

axis represents the different groups, and the y-axis 

represents SCFA concentration in mmol/L. 
 

Discussion 

 

It is safe to conclude that the study's primary finding is that 

prebiotic supplementation significantly affects growth 
performance, protein metabolism, and gut health of broiler 

chickens. While the analysis results allow no definitive 

statement regarding which tested substance effect is the 

most significant, the data on mannan-oligosaccharide shows 

the most noticeable effects, including the highest weight 

gain, improved protein digestibility, and fatty acid profile in 
the breast muscle. Therefore, it is valid to assume that this 

project demonstrates that prebiotics, specifically mannan-
oligosaccharides, can improve the efficiency of broiler 

production and meat quality. As such, it can be stated that 

the outcome of the experiment follows the research’s 

purpose and objective, which is to analyze the effect of 
various dietary supplements on the health and productivity 

of chickens, as well as to fill the gap of knowledge in how 

several tested prebiotics affect particular metabolic 
processes. 

These results are reported similarly and complementarily to 

their peers in the literature. For instance, Yang and Iji (3) 
found that prebiotics such as MOS can significantly enhance 

broilers' feed conversion ratio and growth performance. The 

current study has expanded on such findings by explaining 

how prebiotics such as MOS act on protein metabolism and 
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gut microbiota. For example, it is reported in the current 

exercise that, similar to the findings of Pourabedin and Zhao 
(7), the population of beneficial bacteria was significantly 

boosted when poultry was fed with prebiotics. The presence 
of reduced lipid content and improved fatty acid 

composition in the breast muscle of these birds may also be 
a novel finding at this point in time. Above all, this study 

devises an appropriate method of analysis by performing 
16S rRNA gene sequencing to establish the true diversity of 

the gut microbiota of these animals, in contrast to the 
methods used in the other exercises. 

While the results reported in the article are robust, there are 
several limitations in the present study. First, the study 

duration was limited to 42 days and may not accurately 

reflect the long-term effects of prebiotic supplementation on 
broiler health and productivity. Second, the study was 

conducted on a single broiler strain, Ross 308, which did not 

allow the generalization of the results to other strains or 
breeds. Third, the interactions between prebiotics and other 

dietary additives, such as probiotics or antibiotics, were not 

explored and could have impacted the outcomes. Fourth, 
although the study employed state-of-the-art techniques to 

assess the composition of the gut microbiota, the 
corresponding functional implications of the identified 

microbial shifts are not well understood in some cases, 

leading to some ambiguity concerning the actual role of 

prebiotics. 
Based on the findings of this evaluation, a series of pre-

specified conclusions can be defined, which can inform the 
researchers, industry stakeholders, and policymakers of the 

findings. First, prebiotics, particularly MOS, should be 

included in the list of prescription-grade dietary 

supplements to be added to broiler diets for their highly 
favorable effects on growth performance, feed efficiency, 

and the nutritional profile of the meat produced. Second, 

policymakers and industry stakeholders are advised to 
support further research about the long-term effects of 

prebiotic supplementation and the specific aspects of their 

influence. Third, future research should also explore the 
synergic effect of prebiotic addition to the diet along with 

other dietary supplements on the broilers’ health and 
productivity. Fourth, since the current evaluation has certain 

limitations in terms of the duration of the relevant trials, 

their results should be augmented with repeated long-term 

trials to identify the lasting effect of prebiotics on the 
broilers’ health. Finally, future evaluation should focus on 

the effect-specific changes in the gut microbiota to have 
viable mechanisms of the dietary effect.  

Conclusion 

This research shows that prebiotic administration, such as 

mannan-oligosaccharides, markedly boosts broiler 
chickens' production performance, protein metabolism, and 

gut condition. Moreover, it has been highlighted that MOS 

not only increases body weight gain and feed-conversion 
efficiency value, which is a marker of protein quality but 

also affects the fatty composition of broiler meat, making it 
more beneficial for human nutrition. The enhancement of 

gut microbiota in chickens, namely, the rise of beneficial 

bacteria and the reduction of pathogenic species, testifies to 

the possibility of using prebiotics as a feasible alternative 

to antibiotic growth promoters in the sphere of poultry 

production. Nevertheless, the potential applicability of 
these substances in the diets of individuals and the 

inclusion in the ration of farm animals requires additional 
investigations because the duration of the above study does 

not seem entirely enough. Indeed, the authors of the study 
note the inability to evaluate the long-term effects of 

prebiotics on the human body or poultry. In addition, the 
limitations include the use of only one type of broiler, so 

the results may not be applicable to other representatives of 
this or that poultry. The limitation may be that the exact 

mechanisms of the effect of prebiotic intake are not clearly 
proved, which requires additional study. More research is 

needed to confirm the sustainability of these effects in the 

long term, possibly with multiple broiler strains. These 
projects could also benefit from investigating the 

interactions between prebiotics and various other 

components of the diet, such as probiotics or antibiotics, 
and developing dietary guidelines to achieve optimal 

effects. The final direction for further research could 

include detailed studies of the functional roles of the gut 
microbiota that is modified by a prebiotic diet concerning 

specific poultry breeds. In conclusion, this study 
contributes valuable knowledge to the field of poultry 

nutrition, highlighting the potential of prebiotics as 

effective dietary supplements. With further research and 

development, prebiotics could play a key role in advancing 
sustainable and antibiotic-free poultry production 

practices. 
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