
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

International Journal of Advanced Research in 

Education and TechnologY (IJARETY) 

Volume 13, Issue 1, January-February 2026 

 

Impact Factor: 8.152 

www.ijarety.in editor.ijarety@gmail.com 

http://www.ijarety.in/
mailto:editor.ijarety@gmail.com


    International Journal of Advanced Research in Education and TechnologY(IJARETY) 

                                        | ISSN: 2394-2975 | www.ijarety.in| | Impact Factor: 8.152| A Bi-Monthly, Double-Blind Peer Reviewed & Refereed Journal | 

|| Volume 13, Issue 1, January-February 2026 || 

           DOI:10.15680/IJARETY.2026.1301009  

IJARETY © 2026                                                    |     An ISO 9001:2008 Certified Journal   |                                                     119 

 

Role of Probiotics and Prebiotics in Human 

Nutrition 
 

Dr. Uma Sharma 

Assistant Professor, Dept. of Home Science, Government Girls College, Tapukara (Khairthal-Tijara), Rajasthan, India 

 

ABSTRACT: Probiotics and prebiotics are gaining attention as key components of modern nutritional science due to 

their positive effects on gut health and overall well-being. Probiotics are live microorganisms that support beneficial gut 

flora, while prebiotics are nondigestible food components that serve as “food” for these microorganisms. This paper 

explores their mechanisms, sources, health benefits, clinical evidence, limitations, and future potential in human nutrition. 

 

I. INTRODUCTION 

 

The gut microbiota—the community of bacteria and other microorganisms in the human digestive system—plays a vital 

role in digestion, immunity, and metabolic health. In recent decades, scientists have focused on ways to improve gut 

health through dietary components. Probiotics and prebiotics have emerged as nutritional strategies that influence the gut 

microbiota positively. Probiotics are beneficial bacteria, whereas prebiotics are fibers that promote growth of these 

bacteria. Together, they support digestive function, immune responses, and metabolic balance. 

 

II. DEFINITIONS 

 

2.1 Probiotics 

According to the World Health Organization (WHO), probiotics are “live microorganisms which, when administered in 

adequate amounts, confer a health benefit on the host.” These typically include strains from Lactobacillus, 

Bifidobacterium, and some yeasts like Saccharomyces boulardii. 

 

2.2 Prebiotics 

Prebiotics are substrates selectively used by beneficial gut bacteria that lead to positive health outcomes. They are usually 

non-digestible fibers such as inulin, fructooligosaccharides (FOS), and galactooligosaccharides (GOS). 

 

III. HOW PROBIOTICS AND PREBIOTICS WORK 

 

3.1 Mechanism of Probiotics 

Probiotics support health by: 

Balancing harmful bacteria 

Enhancing digestive enzyme activity 

Strengthening the gut barrier 

Modulating immune function 

Some probiotic strains also produce antimicrobial substances that suppress pathogens. 

 

Figure 1: Mechanism of Action of Probiotics 

 

Ingestion of Probiotics 

↓ 

Reach Intestine Alive 

↓ 

Compete with Harmful Bacteria 

↓ 

Produce Antimicrobial Substances 

↓ 

Strengthen Gut Barrier 

↓ 

Improve Immunity & Digestion 
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3.2 Mechanism of Prebiotics 

Prebiotics resist digestion in the upper gut and reach the colon, where they are fermented by gut microbes. This 

fermentation produces short-chain fatty acids (SCFAs) like butyrate, acetate, and propionate. SCFAs nourish colon cells 

and support immune and metabolic health. 

 

Figure 2: Mechanism of Action of Prebiotics 

 

Intake of Prebiotic Fiber 
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Not Digested in Stomach 

↓ 
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↓ 

Fermented by Good Bacteria 
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Nourishment of Colon Cells + Better Immunity 

 

IV. DIETARY SOURCES 

 

4.1 Probiotic Foods 

Yogurt with live cultures 

Kefir (fermented milk drink) 

Sauerkraut, kimchi, pickles (fermented vegetables) 

Tempeh, miso (fermented soy foods) 

Probiotic supplements 

 

4.2 Prebiotic Foods 

Onions, garlic, leeks 

Bananas 

Asparagus, chicory root 

Whole grains like oats and barley 

Legumes (beans, lentils) 

 

V. HEALTH BENEFITS 

 

5.1 Gut Health 

Pérez Guerra (2025) reported broad health effects of probiotics and prebiotics on digestion, immunity, and metabolic 

health. Mechanistic research further confirms that these biotic components influence molecular and metabolic pathways 

in the gut, contributing to immune modulation and metabolic regulation (Aguilera & Daddaoua, 2023). 

Probiotics are widely studied for: 

Reducing diarrhea (especially antibiotic-associated) 

Supporting bowel regularity 

Easing symptoms of Irritable Bowel Syndrome (IBS) 

Prebiotics help increase beneficial bacteria like Bifidobacteria and improve stool consistency. 

Lopes et al. (2024) highlighted potential benefits of biotics in managing IBS symptoms, although conclusions vary by 

strain and study design.  

 

5.2 Immune Function 

The gut is linked to about 70% of the immune system. Probiotics enhance antibody production and reduce duration of 

some infections. 

 

5.3 Metabolic Health 

Some studies suggest that probiotics and prebiotics can support: 

Better blood sugar control 

Reduced inflammation 
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Lower LDL (bad cholesterol) 

However, effects vary by strain and individual. 

 

Table 1: Comparison Between Probiotics and Prebiotics 

 

Feature Probiotics Prebiotics 

Definition Live beneficial bacteria Food for beneficial bacteria 

Nature Microorganisms Non-digestible fibers 

Function Add good bacteria to gut Feed existing good bacteria 

Examples Yogurt, kefir, kimchi Garlic, oats, banana 

Main Outcome Balance gut flora Promote growth of gut flora 

By-products Antimicrobial compounds  

Short 

 

VI. CLINICAL EVIDENCE AND STUDIES 

 

Large reviews and clinical trials show that: 

Certain probiotic strains reduce antibiotic-associated diarrhea in children and adults. 

Prebiotics can enhance growth of beneficial bacteria and improve bowel habits. 

It is important to note that results differ depending on the strain, dose, and duration. 

 

Mukherjee’s review(2021) provides a straightforward overview of definitions and basic importance of probiotics and 

prebiotics, ideal for background context. 

 

Al-Habsi et.al.(2024) research covers both probiotics and prebiotics together with synbiotics and postbiotics, 

summarizing evidence for gut health benefits, immune support, and metabolic effects.  

 

Markowiak & Śliżewska (2017) explains how probiotics and prebiotics influence the gut microbiota and contribute to 
immune function, pathogen defense, and overall digestive health. 

. 

VII. SAFETY AND LIMITATIONS 

 

Probiotics and prebiotics are generally considered safe for healthy individuals. However: 

Some people may experience mild gas or bloating. 

People with compromised immunity or serious illnesses should consult a doctor before using them. 

Effectiveness may vary between individuals and products. 

 

VIII. FUTURE DIRECTIONS 

 

Research is growing on: 

Synbiotics (combined probiotics + prebiotics) 

Personalized nutrition based on gut microbiome profiles 

Specialized probiotic strains for mental health (“psychobiotics”) 

 

IX. CONCLUSION 

 

Probiotics and prebiotics play significant roles in maintaining and improving gut health, immunity, and metabolism.  

Zhuang et al. (2025) provided evidence from multiple trials showing positive changes in microbiota composition in older 

adults after probiotic and prebiotic intake. 
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    While scientific evidence is promising, research continues to refine recommendations for specific health conditions 

and individual needs. When included as part of a balanced diet, these nutritional components support overall health. 
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