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ABSTRACT: Probiotic bacteria have grown in popularity over the past two decades as a consequence of 

mounting scientific data demonstrating their positive effects on human health. As a consequence, they've 

been used in a variety of goods, with the food sector playing a key role in researching and marketing them. 

Probiotics have been used in a variety of goods, mostly fermented dairy foods, in this market. Given this 

tendency, and despite solid scientific evidence linking these microbes to a variety of health advantages, 

further study is required to establish them and assess their safety as well as nutritional elements. The aim of 

this article is to examine the existing research on the idea of probiotic bacteria and their potential beneficial 

qualities, with an emphasis on those found in food. 
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1. INTRODUCTION 

The link between probiotics and health has a long history. More than a century has passed 

since Tissier discovered that rods with a bifid shape bifidobacteria dominated the gut 

microbiota of healthy breast-fed babies, but were missing from formula-fed children suffering 

from diarrhoea, establishing the theory that they played a role in preserving health. Since 

then, a number of studies have backed up this claim, although they were initially poorly 

planned and controlled, and they encountered practical difficulties such as strain specificity 

of characteristics and probiotics’ sluggish growth on substrates other than human milk. They 

have successfully developed through time, with the most recent ones amassing more 

significant proof that probiotic bacteria may benefit human health [1].  

These findings, along with rising consumer knowledge of the link between health and 

nutrition, have created an enabling climate for the creation of the functional food concept, 

which describes foods or food components that offer health benefits beyond their nutritional 

worth. The functional food industry is growing, particularly in Japan, its origin, with 

additional possibilities in Europe and the United States, and probiotics account for the 

majority of its goods in most countries. Improvement of intestinal health, alleviation of 

lactose intolerance symptoms, and decrease of the risk of different illnesses have all been 

reported as benefits of probiotic intake, and many well-characterized Lactobacilli and 

Bifidobacteria strains are available for human use . Despite the encouraging findings, the 

significance of probiotics in human health, as well as the safety of their use, should be studied 

further, since our understanding of the qualities required for their functioning in the gut is 

incomplete [2]. 

1.1 Probiotics: 

The name probiotic is derived from the Greek word probioticos, which means “life.” 

However, the definition of probiotics has changed through time in tandem with the growing 

interest in the use of live bacterial supplements and advances in understanding their 

mechanisms of action. The term was first used to describe substances produced by one 
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microorganism that stimulated the growth of others, but it was later expanded to include 

tissue extracts that stimulated microbial growth and animal feed supplements that benefit 

animals by contributing to the balance of their intestinal flora. Until recently, Fuller’s 

definition was the most commonly used, and it helped to shape the probiotic idea in many 

ways: “probiotics are live microbial feed additives that benefit the host animal by enhancing 

microbial balance. The current definition is provided by the Food and Agriculture 

Organization of the United Nations World Health Organization, which defines probiotics as 

“live bacteria that bestow a health benefit on the host when supplied in sufficient quantities.” 

In the context of food, the term may be tweaked to emphasize that microbes have a positive 

effect “when eaten in sufficient quantities as part of food [3]. 

Gibson and Rober- froid used the term prebiotics in 1995 to characterize dietary supplements 

that are nondigestible by the host but may have positive effects by selectively stimulating the 

development or activity of microorganisms in the gut. Although prebiotics seem to have a 

function in health promotion, further research is needed to confirm this. In recent years, the 

term “functional food” has been used to describe foods that include components that provide 

health benefits in addition to their nutritional worth. Probiotics, for example, are examples of 

goods that include biologically active components that enhance health [4]. 

1.2 Microbial Species with Applications as Probiotics: 

Taking their definition into account, the number of microbial species that may have probiotic 

characteristics is staggering. Only strains categorized as lactic acid bacteria are relevant in 

terms of nutrition, and among them, those belonging to the genera Lactococcus and 

Bifidobacterium have the most significant characteristics in a practical setting. Lactic acid 

bacteria are Gram-positive, catalase-negative bacteria that ferment carbohydrates to generate 

lactic acid as the primary end-product. Because they utilize a different metabolic route, the 

species Bifidobacterium is usually not phylogenetically classified among them. Streptococcus 

3905nfavourable and Lactococcus lactis, two of the most economically significant lactic acid 

bacteria, are two additional species that play a major role in the food business, especially 

dairy products, while not technically being called probiotics [5]. 

1.3 Desirable Probiotic Properties: 

A prospective probiotic strain is anticipated to possess certain desired characteristics in order 

to exercise its positive effects. The ones currently determined by in vitro tests are I acid and 

bile tolerance, which appears to be crucial for oral administration, adhesion to mucosal and 

epithelial surfaces, an important property for successful immune modulation, competitive 

exclusion of pathogens, and prevention of pathogen adhesion and colonisation, antimicrobial 

activity against pathogenic bacteria, antimicrobial activity against pathogenic bacteria, 

antimicrobial activity against path. Nonetheless, the significance of these metrics is still 

debatable due to issues of relevance, in vivo and in vitro differences, and a lack of uniformity 

of operating procedures. Because no one criterion is required for all probiotic uses, the best 

way to determine a strain’s characteristics is to conduct research on a particular population 

and physiologic function[6]. The probiotic dosage levels in the final product should be based 

on those shown to be effective in human trials, and the colony forming units per gram of 

product is an essential metric. Although information on minimum effective concentrations is 
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still lacking, it is widely accepted that probiotic products should contain at least 106 CFU/Ml 

or gram of probiotic microorganisms and that a total of 108 to 109 probiotic microorganisms 

should be consumed daily for the probiotic effect to be transferred to the consumer. 

Furthermore, the strains must be capable of growing in both manufacturing and commercial 

environments, as well as retaining viability under typical storage conditions.  

Viability is a requirement for probiotic activity since it enhances processes including 

adherence, gut permeability reduction, and immunomodulation, and it poses an industrial 

difficulty. However, other research have shown that viability is not required for all probiotic 

effects, since not all pathways or clinical advantages are directly linked to viability, and that 

even cell wall components on certain probiotic bacteria or probiotic DNA may have 

important health effects. Thus, for certain probiotic strains, excellent growth during the early 

manufacturing stages may be sufficient, and they may not need high storage viability [7]. 

1.4 Mechanisms of Probiotic Activity: 

Probiotics have a variety of modes of action, but the precise mechanism by which they exert 

their effects is yet unknown. These include bacteriocin and short-chain fatty acid synthesis, 

gut Ph reduction, nutritional competition, and mucosal barrier function stimulation and 

immunomodulation. Probiotics affect many elements of the acquired and innate immune 

response by promoting phagocytosis and IgA production, changing T-cell responses, 

increasing Th1 responses, and attenuating Th2 responses, according to several studies. 

1.5 Probiotics and Food Products: 

Probiotic strains are found in a broad variety of food items, which is continuously expanding. 

The most popular dairy products on the market include fermented milks, cheese, ice cream, 

buttermilk, milk powder, and yogurts, with the latter accounting for the majority of sales. As 

an appropriate method of probiotic administration to the customer, nondairy food applications 

include soy-based products, nutrition bars, cereals, and a range of juices. Aside from safety, 

the compatibility of the product with the microbe and the preservation of its viability during 

food processing, packaging, and storage conditions are also variables to consider when 

assessing the effectiveness of including probiotic strains into such goods. The Ph of a food, 

for example, influences the survival and development of the integrated probiotic, which is 

one of the reasons why soft cheeses seem to have a variety of benefits over yoghurt as 

delivery methods for viable probiotics to the gastrointestinal tract. Current technical 

developments provide new methods to solve probiotic stability and viability problems, 

opening up new possibilities for their integration into new media and, as a result, meeting 

rising consumer demand. 

1.6 Antibiotic-Associated Diarrhoea: 

Diarrhoea, mild or severe, is a frequent side effect of antibiotic treatment because the natural 

microbiota is inhibited, allowing opportunistic or pathogenic strains to thrive. Diarrhoea 

without mucosal abnormalities to pseudomembranous colitis are all possible symptoms. The 

latter is a severe kind of antibiotic-associated diarrhoea (produced by Clostridium difficile, 

which may produce lethal strains following antibiotic usage). The term comes from the 

plaque-like adherence of fibrinopurulent material to the injured mucosal layer, and it is 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 
 

Research paper                                     © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 11, Iss 7, July 2022 

 

3907 | P a g e  
 

characterized by diarrhoea, abdominal distention, vomiting, fever, and 3907nfavourable, as 

well as consequences including toxic megacolon and perforation if left untreated. The 

treatment comprises of discontinuing the causative antibiotic, correcting electrolyte 

imbalances, and, in extreme instances, metronidazole or vancomycin therapy. 

1.7 Infectious Diarrhoea: 

Probiotic bacteria are perhaps best known for their use in the treatment and prevention of 

infectious diarrhoea. Rotavirus is the world’s most frequent cause of acute infantile diarrhoea 

and a leading cause of newborn death. The virus replicates in the highly differentiated 

absorptive columnar cells of the small intestinal epithelium, and the normal microflora seems 

to play a key role in the host response to infection, since antigen absorption in germ-free mice 

is much higher than in normal animals. Probiotic addition of baby foods has been used to 

prevent rotavirus infections as well as to treat existing illness. Probiotics have been studied in 

the prevention of travellers’ diarrhoea in adults in a number of trials. 

1.8 Lactose Intolerance: 

Lactose intolerance is caused by a genetically programmed lack of beta-galactosidase, which 

prevents lactose from being infavourable into the monosaccharides glucose and galactose. 

When undigested lactose reaches the big intestine, bacterial enzymes breakdown it, causing 

osmotic diarrhoea. Beta-galactosidase deficiency may be acquired and is generally reversible. 

Other reasons include pelvic radiation, which destroys the mucosa, rotavirus infection, which 

infects lactase-producing cells, and short bowel syndrome. After consuming milk or milk 

products, lactose intolerant people experience diarrhoea, stomach discomfort, and flatulence. 

Although conventional yoghurt preparations containing S. infavourable and L. delbrueckii 

ssp. Bulgaricus are more effective in this regard, partly due to higher beta-galactosidase 

activity, lactose metabolism improvement is a claimed health benefit attributed to probiotics, 

and it appears to involve specific strains more than others and in specific concentrations. As a 

result, and since some people have reacted well to probiotic supplementation, doctors should 

explore it as a treatment option. 

1.9 Probiotics and Allergy: 

Recent research indicates that early life exposure to bacteria may protect against allergies, 

and in this case, probiotics may offer a safe alternative to microbial stimulation for babies’ 

growing immune systems. At the same time, they enhance mucosal barrier function, which is 

thought to aid in the modulation of allergic responses. The importance of intestinal 

microbiota in allergy is confirmed by findings of quantitative and qualitative differences 

between children and babies with allergies and healthy children and infants, with the former 

showing colonization by a more adult-like type of microflora. Food allergies and atopic 

dermatitis seem to be especially affected by probiotic effects. The latter is a common chronic 

relapsing skin disease of children, with genetic predisposition as well as the individual’s 

exposure to environmental allergens playing a role in its etiology. 

1.10 Other Health Benefits: 
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The list of health advantages mediated by probiotics is not limited to the ones described so 

far, but also contains a number of potential effects that need to be confirmed in human 

research. Probiotic bacteria are dietary components that may have a role in cancer prevention, 

according to research. Although the exact mechanisms are still being researched, studies have 

shown that certain Lactobacillus and Bifidobacterium spp. Reduce the levels of 

carcinogenetic enzymes produced by colonic flora by normalizing intestinal permeability and 

microflora balance, as well as producing antimutagenic organic acids and enhancing the 

host’s immune system. Furthermore, research indicates that probiotic bacteria-containing 

foods may help prevent coronary heart disease by lowering serum cholesterol levels and 

improving blood pressure management. Interference with cholesterol absorption from the 

stomach, direct cholesterol assimilation, and the formation of end fermentation products that 

affect systemic levels of blood lipids and mediate an antihypertensive effect are among the 

proposed processes. Nonetheless, these probiotic effects are still up for dispute, since further 

long-term human trials are required. Finally, probiotic strains found in dairy products have 

been demonstrated to enhance the treatment result in women with bacterial vaginosis, most 

likely by assisting the normal vaginal lactobacilli microbiota. 

2. LITERATURE REVIEW 

Castañeda Guillot C et al. discussed probiotics in aquaculture. The goal of this research is to 

provide complete information on the use of probiotics in aquaculture. Probiotics have been 

shown to aid in the growth, survival, and health of aquatic animals. In aquaculture, intestines, 

gills, aquatic animals' skin mucous, ecosystems, and even culture collections and commercial 

goods may be used to get suitable probiotics, which have been identified as bacteria (Gram-

positive and Gram-negative) and nonbacterial species (bacteriophages, microalgae and 

yeasts). While a bacterium may be a disease to one aquatic animal, it may be beneficial to 

another; the screening procedure is important in determining which probiotic species to use. 

Probiotics are administered in a variety of ways, from the oral/water regimen to feed 

additives, the latter of which is widely employed in aquaculture[8]. 

Snydman D et al. discussed Risk and safety of probiotics in which they explained how for 

years, probiotics have been used safely. In published clinical studies, safety results are 

reported in a variety of ways. Although existing probiotic clinical trials show no indication of 

increased risk, the Agency for Healthcare Research and Quality stated in 2011 that "the 

present research is not well prepared to address concerns on the safety of probiotics in 

intervention studies with confidence." Critics argue that the overwhelming body of evidence, 

which includes a long history of safe probiotic usage, data from clinical trials, and animal and 

in vitro research, all support the premise that probiotics are usually safe for most people. 

Systemic infections, detrimental metabolic activities, excessive immunological activation in 

vulnerable people, gene transfer, and gastrointestinal side effects are among the theoretical 

hazards reported in case reports, clinical trial findings, and experimental models[9]. 

Balakrishnan K et al. discussed beneficial properties of probiotics in which they explained 

how Probiotics are living bacteria found in fermented foods and cultured milk, and are often 

utilized in baby meal preparation. They're known as "healthy bacteria" because they have a 

variety of health benefits, including preventing bowel, treating lactose intolerance and 
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restoring gut microbial balance, alleviating menopause problems, and decreasing traveler's 

diarrhoea. Recent research has focused on their application in the treatment of skin and oral 

disorders. Furthermore, probiotics have been proposed as a new treatment option for anxiety 

and depression by modulating the gut-brain axis[10]. 

3. DISCUSSION 

The human gut is home to a diverse population of microorganisms, mostly bacteria, which 

may have both negative and positive impacts on human health. The variety, composition, and 

stability of the intestinal microbiota help to maintain intestinal homeostasis in healthy people. 

Changes in the human intestinal microbiota caused by lifestyle or dietary changes, as well as 

antibiotic exposure, may have a role in the development of metabolic illnesses and disorders. 

Because ingested bacteria may transiently integrate into the gut microbiome, probiotic intake 

has been suggested as a way to reduce these disruptions. Probiotics are living bacteria that, 

when eaten in appropriate quantities, help to maintain the gut microbiota's balance and 

stability. Several strains of Lactobacillus and Bifidobacterium are the most often utilized 

probiotics. This paper discusses several aspects of Probiotics. 

4. CONCLUSION 

There is scientific data that suggests including probiotics into one's diet may provide health 

advantages. When it comes to the prevention and treatment of some diseases, this data seems 

sufficient, but when it comes to others, it appears promising or even contentious. Bowel 

problems such as lactose intolerance, antibiotic-associated diarrhoea and infectious diarrhoea, 

and allergies are among the well-documented effects, and new data is accumulating on their 

possible involvement in a variety of other illnesses. Such products are becoming more 

popular at the same time as relevant consumer knowledge is growing, and they tend to 

constitute one of the biggest functional food markets. Nonetheless, probiotics for human use 

are still in their early stages of research. More study, in the form of controlled human trials, is 

required to identify which probiotics and doses are most effective for particular patients, as 

well as to show their safety and limits. Furthermore, probiotics' regulatory position as food 

components must be defined on an international level, with a focus on efficacy, safety, and 

the validation of health claims on food labels. There is no doubt that the role of probiotics in 

nutrition and medicine will grow significantly over the next decade, and while their use in the 

prevention and treatment of various disorders should be considered by medical professionals 

and promoted, it should be done with caution and respect for the consumer. 
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