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ABSTRACT: 

Probiotics are being used more frequently for human and animal health. Dairy is a common source of human probiotics. Human 

probiotics are often obtained from dairy meals, whereas animal probiotics are frequently obtained from the animals' digestive 

tracts. People with lactose intolerance prefer probiotics derived from sources other than milk products. Fermented non-dairy foods 

and beverages, as well as non-dairy and non-fermented foods such as fresh fruits and vegetables, breastfed newborn faeces, and 

human breast milk, are among these sources. Probiotics used in humans and animals are chosen in stages; after the initial isolation 

of the appropriate culture medium, the probiotics must meet several requirements, including being nonpathogenic acid and bile-

tolerant strains with the ability to act against pathogens in the gastrointestinal tract, as well as The safety-enhancing characteristic 

of being incapable of transmitting antibiotic resistance genes to other bacteria. The precise identification of the probiotic species is 

required in the final selection phases. 

KEYWORDS: 

Lactic acid bacteria, Fermented food, Probiotics, milk products, and Unconventional sources. 

INTRODUCTION: 

Probiotic: 

In 1953, German scientist Werner Kollath coined the term probiotic (from the Latin pro and the Greek o, which means "for life") to 

describe "active chemicals that are required for a healthy growth of life." In 1965, Lilly and Stillwell coined the phrase "substances 

released by one organism that encourage the growth of another" to describe "substances secreted by one organism that stimulate 

the growth of another." Fuller defined probiotics in 1992 as "a live microbial feed additive that benefits the host animal by 

enhancing its gut microbial balance." (Mcfarland, 2015). 

The pioneering research of future Nobel laureate Elie Metchnikoff, a Russian scientist working at the Pasteur Institute in Paris, 

begins the modern history of probiotics in the early 1900s. Louis Pasteur discovered the microbes responsible for fermentation, 

whereas Metchnikoff initially tried to figure out what influence these microbes would have on human health. He linked Bulgarian 

rural people's longer lives to their regular consumption of fermented dairy products like yoghurt. He attributed this to Stamen 

Grigorov, a 27-year-old Bulgarian physician who identified the Bulgarian bacillus and later suggested that lactobacilli could 

counteract the putrefactive effects of gastrointestinal metabolism on sickness and ageing. Furthermore, Hippocrates stated over 

2000 years ago that "death sits on death." 

A probiotic is a culture of living microorganisms that provides a health benefit to the host when given sufficient amounts. 

Immunomodulation, digestion, nutrition utilization efficiency (prebiotics), synthesis of short-chain fatty acids and essential 

vitamins, and competitive exclusion of pathogenic microbes have all been linked to probiotic microorganisms (Hil C, 2014; 

Dowarah R, 2017; Diplock, 1999). 
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Furthermore, certain probiotic species create bacteriocins and compounds like lactic acid that are toxic to pathogenic bacteria, 

demonstrating their potential to alter the gut microbiota. As a result, bacteria that produce lactic acid as a primary end product of 

carbohydrate fermentation are classified as GRAS (Hooper LV, 2001; Gareau MG, 2010; Servin AL, 2004). 

Lactobacillus species like L. acidophilus, L. rhamnosus, L. gasseri, L. fermentum, and L. Plantarum are important probiotics 

because of their strain-specific properties that benefit health (Konings W.N., 2000). Because of its high tolerance to acidic 

stomach conditions and bile salt secretions in humans and animals, L. paracasei and L. Plantarum are commonly used as food 

supplements. Alzheimer's disease, Parkinson's disease, diabetes, obesity, cancer, hypertension, urinogenital problem, and liver 

diseases. And other chronic and cardiovascular diseases have all been treated with L. paracasei and L. Plantarum (Hil C, 2014; 

Giraffa G,2010; Woo JI, 2014). Bacillus sp. is also helpful in biotechnology and the food industry because of its probiotic 

properties and metabolites. Bacillus sp. is also resistant to heat and harsh gastric conditions due to its spore-forming ability, 

making it an ideal food additive for mammals (Arasu MV, 2016). 

Probiotic organisms must adapt to their host environment to provide direct and indirect advantages, such as surviving through the 

gastrointestinal tract and, finally, entire establishment in the colon at sufficient numbers to assure long-term benefit (Jones RM, 

2017). The Organization for Food and Agriculture (FAO) and The World Health Organization (WHO) collaborated on a paper on 

probiotics evaluation guidelines and later modifications of the evaluation and selection criteria ( Peres CM, 2012; Joint F, 2002). 

have established required roles in identifying probiotic organisms (More L, 2012; Shewale R.N., 2002). 

Overview: 

According to Chow (2002), the concept of food as medicine was first developed thousands of years ago by Hippocrates, the Greek 

philosopher and father of medicine, who reportedly said, "Let food be thy medicine, and let medicine be thy food." However, the 

concept of food with medical potential has recently been revived as 'functional foods.' The list of health benefits attributed to 

functional foods continues to grow. The gut is an ideal target for practical food development because it links the diet and all other 

bodily systems. The utilization of probiotics and prebiotics, which have shown therapeutic results in scientific studies, is one of the 

most promising areas for creating functional food components consumers are more conscious of the connection between lifestyle, 

diet, and good health, which explains the growing desire for items that can improve health beyond essential nutrition. In addition to 

the nutritional benefits, lactic acid bacteria (LAB) and their fermented foods have been linked to immune system modulation, 

enhanced resistance to cancer, and higher resilience to infectious illness (Soccol, 2019). LAB was initially discovered in milk. 

They can be found in fermented foods such as meat, milk, vegetables, beverages, and baked goods. LAB can be found in soil, 

water, manure, sewage, hay, and plants in their natural state. They are located on mucous membranes such as the intestines, mouth, 

skin, urine, and genital organs of both people and animals and may positively impact these habitats. LAB that grows as part of the 

natural microflora of foods or is introduced to foods as cultures are widely regarded as safe or beneficial to human health. 

Since its discovery, LAB has attracted much attention for use as starter cultures in food and feed fermentations, medicines, 

probiotics, and biological control agents, among other things. LAB is commonly employed as a starter in the food industry to 

generate desired changes in texture, fragrance, flavour, and acidity (Leroy, 2004). However, there has been a lot of buzz about 

employing bacteriocin and other inhibitory substance-producing LAB for non-fermentative biopreservation. Some LAB strains are 

used in food biopreservation because of their antibacterial and antioxidant properties. LAB, on the other hand, is widely considered 

safe for consumers (GRAS), and they naturally dominate the microflora of many foods during storage (Parade, 2007). Many of 

the indications for probiotic action have come from observations of impacts in various therapeutic settings. Even so, only a few 

strains have officially gained the status of pharmaceutical preparation; each of these effects is gradually being supported by several 

clinical studies or human intervention trials performed in a manner that resembles the traditional pharmacological approach 

(placebo-controlled, double-blind, randomized trials), and the strains used in these studies belong to various microbial species but 

are primarily lactic acid bacteria; the songs used in these studies belong to different microbial species, but are primarily lactic acid 

(Reid, 2003).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

LAB can be found in decomposing plant matter, fruits, dairy products, fermented meat and fish, cereals, beets, pickled vegetables, 

potatoes, sourdough, silages, fermented beverages, juices, and sewage. 

 Because pathogenic germs may develop resistance in the body, their negative consequences may not manifest immediately but 

over time. Alternatively, if they are not small in number but formed in large quantities, they will be pretty dangerous at this stage 

(Landis, 2012). Harmful microbes do exist, even if they appear to be non-existent in a healthy person, but they can't do much harm 

due to beneficial bacteria. They are constantly under attack by beneficial microorganisms. Good bacteria fill in the gaps in our 

bodies, preventing harmful bacteria from taking advantage. However, we shift the settings in favour of nasty bacteria because of 

our abuse and misunderstanding of their behaviour. We will begin to suffer as the balance shifts toward the harmful 

microorganisms, and our health will deteriorate. The nasty bacteria must be checked (Landis, 2012). There is no other option than 

allowing excellent ones to compete with them, to take their positions, and in certain situations, to omit or reduce them to the bare 

minimum. There are one hundred trillion (1014) distinct species of microbes in the digestive system (Gizmondo, 1999). Because 
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many harmful microorganisms prefer alkaline or natural environment, our stomach is acidic to destroy them before they reach the 

large intestine. Harmful bacteria create ammonia, which raises the pH of the intestines. 

 

The following principles and facts summarise the relationship between probiotics and human health. 

1 – Probiotics are beneficial bacteria that are also friendly. 

2 – They can compete with harmful microorganisms and colonize our gastrointestinal tract. 

3 – They can ferment our food into simpler byproducts and may be able to improve our health in a variety of ways. 

4 – Their quantity may be reduced for various reasons, including poor nutrition, alcohol, ageing, etc. This is why they should be 

included in our daily diet. 

5 – They should be given orally in large doses or with meals in specific circumstances, such as after antibiotic treatments, where 

they are likely to be badly damaged. 

6 – Probiotics are beneficial to your health since them: 

a. Remove the side effects of viruses or harmful bacteria. 

b. Provide the body with helpful byproducts. 

c. Make our digestive system function less. 

d. Reduce the impact of harmful compounds' early onslaught by biofilm, which protects our digestive system rather than our cells. 

e. We may be able to lower the amount of food we require due to good digestion and metabolism of any amount of food. 

f. In some instances, probiotics may be able to compensate for the lack of genetic material by allowing us to borrow their genes' 

products (such as in the case of the lactose fermentation deficiency). It's vital to remember that, like everything else in life, 

probiotics should be used in moderation (Salminen, 1998). 

Good and bad microbes: 

Our bodies contain swarms of microorganisms that collaborate to execute various tasks. The ones in our digestive system are the 

most significant (Gismondo, 1999; Fioramonti, 2003). They aid in the digestion and absorption of meals. They can compensate 

for a variety of inadequacies in our digestive system. They reduce the steps our bodies must take to convert complex food 

structures to simpler ones. Alternatively, several harmful types of various microorganisms will take their places and 

inappropriately digest our food. During the digesting process, they will even contribute poisons to our diet. Each dietary cycle will 

significantly decline our health (Landis, 2012). Many diseases are misdiagnosed, whereas their actual cause is the presence of 

harmful microorganisms in the digestive system, mainly due to leaks in the feeding processes, lifestyle, or even diseases that shift 

the balance toward the harmful microbes. Humans are impacted because they did not take the necessary precautions to avoid losing 

beneficial strains and obtaining hazardous ones. In such circumstances, greater doses of probiotics are required (Landis, 2012; 

Metivier, 2003). 

Probiotics, the good against the harmful microbes: 

If pathogenic microorganisms infiltrate our digestive system, they may ferment food incorrectly, producing toxins damaging 

human health. What are the benefits of probiotics? Probiotics can replenish our digestive system with beneficial microorganisms 

while neutralizing toxic ones. Beneficial microorganisms will properly ferment our meals and boost our health. Why do we need to 

take probiotics? Throughout our lives, we are exposed to various bacteria that are harmful to our health. Antibiotics have the 

potential to harm our beneficial microorganisms. Probiotics should be administered to replenish our microbiota in such instances. 

The best and cheapest strategy to restore any losses in our digestive system bacteria and enhance our health is to eat foods 

containing probiotics regularly. People in ancient civilizations used to eat foods that contained probiotics daily (Landis, 2012). 

Probiotics should be administered in big doses as pills or any other acceptable form when our microbiota has been seriously 

disrupted for whatever causes (Yao, 2004; Metivier, 2003). Lactobacilli, streptococci, clostridia, coliform, and Bacteroides 

maintain a substantial balance of bacteria in a healthy bowel. Stress, excessive alcohol use, high-fat meals, meat, sweets, hereditary 

abnormalities, chlorine and fluoride in drinking water, antibiotics, insufficient food, exposure to environmental contaminants, and 

a variety of other conditions all have the potential to alter the balance of our gut flora (Hosono, 1992). In reality, several 

exogenous and endogenous variables influence our health and can change our microbiota composition. The microflora that is 

beneficial to one's health is essential. 
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One cannot hear or see the everyday struggles between good and bad bacteria in our bodies, nor can one see how they enter our 

bodies with each breath, conversation, or bite of food. They are, in fact, necessary for our wellness. They gradually strengthen our 

immune systems to prepare us for infections (Bandyopadhyay, 2009; Pascual-leone, 1995). Those who live in areas where such a 

lifestyle is not practised are more vulnerable to diseases and ailments (Landis, 2012). Another side of the tale is that such bacteria, 

particularly nonpathogenic ones, are like employees in a large corporation (our bodies), performing various tasks to support and 

aid us at all times. They mostly do it on their own. They save us energy and electricity by completing this labour or even 

accomplishing what we couldn't. One example is supplementing lactose digesting insufficiency (Hawrelak, 2003). 

 Infection prevention and control: 

The processes by which probiotics work are largely unclear, and many research questions remain unanswered. Probiotics, on the 

other hand, help regulate gut pH, fight infections by creating antimicrobial compounds, competing for pathogen binding and 

receptor sites and available nutrients and growth factors, stimulate immunomodulatory cells, and produce lactase. Probiotics are 

essential because they are safe and cost-effective and can potentially interfere with microbial illness. When routinely given 

medicines become ineffective due to antibiotic resistance, the World Health Organization designated probiotics as the next-most 

essential immune defence system in 1994 (Kailasapathy, 2000). Microbial interference therapy refers to the use of probiotics in 

treating antibiotic resistance (Botes, 2008; Fukao, 2009; Zhou, 2005). 

Diarrheal diseases: 

Probiotics help prevent and control diarrhoea following antibiotic therapy. Bifidobacteria spp., Lactobacillus G.G., Lactobacillus 

reuteri, and S. boulardii treat diarrhoea (Nomura, 1977; Isolauri, 2004; Benchimol, 2004). Probiotics can also help prevent 

travellers' diarrhoea (Nomura, 1977) and rotavirus-related diarrhoea in young infants (lu j, 2005; Vanderhoof et al., 2000). 

Lactobacillus spp., L. Reuters, Lactobacillus casei, S. boulardii, Bifidobacterium bifidum, and S. thermophilus are among the 

probiotic species used with children (Nomura, 1977; Yao, 2004). Probiotics may prevent diarrhoea-causing microbes by 

competing with pathogenic viruses or bacteria and preventing them from binding to epithelial cells (O'Sullivan, 

1992)(Ungerleider, 1986) or by preventing pathogenic viruses or bacteria from attaching to epithelial cells (O'Sullivan, 1992; 

Ungerleider, 1986).  

Helicobacter pylori infections: 

Lactobacillus salivarius may produce significant levels of lactic acid, which inhibits the development of H. pylori in vitro, 

according to (Arvanitoyannis, 1998). According to early research, probiotic bacteria may suppress the stomach colonization and 

activity of H. pylori, which is linked to gastritis, peptic ulcers, and gastric cancer. In in vitro and mouse tests, L. salivarius was 

reported to suppress H. pylori colonization (Arvanitoyannis, 1998).; MacFarlane and Cummings, 2000. The use of probiotics in 

treating H. pylori infection has been recommended to improve eradication rates, tolerability, and compliance with various 

antibiotic regimens (Aldini, 1992; Guadagni, 2001). 

Metabolic engineering strategies application in LAB: 

Metabolic engineering is the application of synthetic biology and systems biology techniques to increase the efficiency of current 

biosynthetic metabolic pathways or to construct new ones. The primary goal of using metabolic engineering methodologies in 

lactic acid bacteria in the food sector is to boost the synthesis of specific lactic acid bacteria metabolites (such as 

exopolysaccharides, sugar alcohol compounds, vitamins, bacteriostatic peptides, etc.). Changing the metabolic flux, for example, 

might boost the output of a specific target product by targeting key carbon metabolism pathways (including glycolysis, 

gluconeogenesis, pentose pathway, and citric acid cycle, among others). Extending existing metabolic pathways and creating new 

metabolic pathways are two of the most used research strategies 

1) Based on existing metabolic pathways, expanding existing ways entails overexpression of rate-limiting enzyme genes in 

linked biosynthetic processes and restricting competitive metabolism. Pyruvate, for example, is an essential component of 

the central carbon metabolism pathway, as it is required to produce organic acids such as lactic acid, acetolactate, acetic 

acid, and formic acid. As a result, approaches such as altering the metabolic flow of pyruvate and increasing the 

expression of lactate dehydrogenase can be employed to obtain high yields in the generation of lactic acid. Furthermore, 

metabolic engineering may efficiently enhance the capacity of lactic acid bacteria to break down proteins, hence assisting 

in the regulation of protein hydrolysis and the development of the most optimum food processing technology. 

2)  The expression of many genes producing a pathway-specific enzyme in a non-natural host to establish a new metabolic 

pathway is called "constructing a novel metabolic pathway." is because, despite using all feasible genetic manipulation 

processes and metabolic engineering methodologies in natural strains, the requisite metabolite production titer is often still 

very low or does not match the criteria. For example, they incorporate the gene of Corynebacterium glutamicum's short-

chain dehydrogenase into Pediococcus acidilactici, resulting in a genetically modified strain that produces more D-lactic 

acid (Mu, j, 2020). The introduction of the CRISPR-Cas9 system and other gene-editing technologies has ushered in a 

new era of gene editing (Hidalgo-cantabrana, 2019). 
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Microorganisms Responsible for or Protective of Colon Cancer: 

Identifying a specific bacterial population and changes in their abundance or the number of single strains responsible for increased 

tumour susceptibility and growth is difficult. Several bacteria were increased in CC patients, including Fusobacterium nucleatum 

and P. gingivalis, Escherichia coli, Bacteroides fragilis, and Enterococcus faecalis. In contrast, the Clostridiales, 

Faecalibacterium, Blautia, Bifidobacterium, and Lactobacillus genera were absent (Gagniere, 2016; Chen c.c., 2012; Baxter 

N.T, 2014). Of course, cancer cannot be linked to specific populations or their abundance. Clostridia, for example, are frequently 

recognized as once microbes (Atarashi K, 2011). Still, the richness of the microbiota and the connection between microorganisms 

(network) in the gut has prevented the identification of a specific bacterial signature for tumour growth. Without a doubt, the gut 

microbiota may promote health or tumour growth (in the event of dysbiosis, for example) through its inflammatory and 

proliferative activities, which are likely to be influenced by the host's environment and genetic variables. 

Specific Lactobacilli (but also Bifidobacteria) strains are well described in terms of their activity and anti-inflammatory effect in 

modifying cytokine production in human dendritic cells, among the numerous available probiotic strains frequently utilized 

therapeutically (Evrard B, 2011; Dong L, 2012; Gayathri D, 2016). 

In recent years, natural sources that give anticarcinogenic properties for colon cancer prevention, such as probiotics, have received 

much attention (Galeano, 2007). 

Several studies have demonstrated that taking probiotics daily might enhance the quantitative and qualitative profile of the 

intestinal microbiota, lowering the risk of chronic inflammation and the generation of carcinogenic chemicals in the case of 

intestinal dysbiosis (Hatakka K, 2008; Ohara T, 2010; Liu Z, 2011). The frequent ingestion of L. Plantarum, L. acidophilus, and 

B. longum at a high dose for 16 days enhanced the variety and microbial richness in persons with CRC having a colectomy, 

according to (Wang, 2011). The gut microbiota makeup of patients in this research was similar to that of healthy people. 

As previously stated, some intestinal enzymes, such as glucosidase, glucuronidase, nitrate reductase, azoredutase, and 7-

dehydroxylase, are capable of converting aromatic hydrocarbons and amines into active carcinogens by synthesizing aglycones, 

phenols, cresols, ammonia, and N-nitroso compounds, and thus contribute to the development (Hatakka K, 2008). Found that 

consuming particular strains of probiotic bacteria can lower the activity of these enzymes and help prevent colon cancer in vivo. 

Certain probiotics can also alter the immune response by activating phagocytes and maintaining an immunological-vigilant state 

which can help remove cancer cells in their early stages (Cinderella G, 2006; Wan Y, 2014). 

Manipulation of the human microbiota, and hence the use of selected probiotics, is one promising application for the treatment of 

colorectal cancer. To my knowledge, little early research, notably randomized and controlled trials, investigated whether 

manipulating the microbiota in patients receiving colorectal cancer therapy might alter outcomes like the objective response rate or 

progression-free survival (Wan Y, 2014). 

Nonetheless, frequent probiotic use has been shown to reduce intestinal permeability by altering the distribution of cell junction 

proteins, lowering the quantity of potentially carcinogenic chemicals absorbed, and having a detrimental effect on colonocytes. 

Treatment with a probiotic cocktail (L. Plantarum, L. acidophilus, and B. longum) improved the result. It raised the number of cell 

junction proteins (claudin, occludin, and JAM-1) and their distribution across the colonic epithelium in persons with CRC (Wang, 

2011). 

Another well-studied aspect of human cancer is proapoptotic activity generated by probiotic intake, mainly boosting TNF 

production (Hatakka K, 2008). The probiotic L. delbrueckii's capacity to trigger apoptosis in tumour cells was due to the increased 

output of caspase-3, which causes apoptosis (Rafter, 2007). Found a reduction in numerous cancer biomarkers and a decrease in 

genotoxic exposure (IL-2 and INF-gamma) after oral therapy with an L. rhamnosus and B. breve combination in a randomized 

control experiment with colon cancer polypectomized patients. 

The alteration of the microbiota composition during CC immunotherapy is a relatively new and exciting subject that may lead to 

developing alternative treatment options for colon cancer. These first studies show a significant interaction between the intestinal 

microbiota and the immune system, with the prospect of targeting the microbiome to improve anticancer therapy. Of course, 

further research is needed to fully understand the relationship between the microbiome and colon cancer immunotherapy 

(Koliarakis, 2018). Microbiota, notably the gut microbiota, has recently been discovered to affect cancer therapeutic 

responsiveness and susceptibility to hazardous side effects. The evidence for the microbiota's potential to modify chemotherapy, 

radiation, and immunotherapy, with a particular focus on microbial composition, has accumulated. It has been demonstrated that 

probiotics enhance the immune system[(Galdeano, 2007), have antihypertensive effects (Yeo S.K., 2010), prevent cancer 

(Hirayama K, 2000), antioxidative effects (Songisepp E, 2004), reduce dermatitis symptoms (Weston S, 2005), facilitate mineral 

absorption (Scholz-ahrens K.E., 2007), alleviate arthritis (Baharav E, 2004), reduce allergic symptoms (Ouwehand A.C., 2007), 

and improve vulvovaginal candidiasis in women (Falagas M.E., 2006). Also studied for their capacity to lower cholesterol levels 

are probiotics (Pereira DIA, 2002). 
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The processes through which probiotics control hypocholesterolemic effects, as well as the optimal dose, frequency, and duration 

of therapy for distinct probiotic strains, are frequently overlooked in studies assessing the efficiency of probiotics in lowering 

cholesterol. Several mechanisms have been proposed, including enzymatic deconjugation of bile acids by probiotics' bile-salt 

hydrolase (Lambert J.M., 2008), cholesterol assimilation by probiotics, cholesterol co-precipitation with deconjugated bile 

(Pereira DIA, 2002), cholesterol binding to probiotic cell walls (Liong M.T., 2005), cholesterol incorporation into cellular 

membranes during growth (Lye H.S., 2010), conversion of cholesterol into coprostanol (Lye H.S., 2010), and production of short-

chain fatty acids (Landis, 2012). 

Although probiotics are typically thought to be nonpathogenic, they can be infectious, especially in debilitated and 

immunocompromised people (Peret-filho L.A., 1998). From infection sites, Lactobacillus, Bifidobacterium, Leuconostoc, 

Enterococcus, and Pediococcus species have been isolated (Land M.H., 2005). Antibiotic resistance has also been discovered in 

probiotic strains, raising concerns regarding horizontal resistant gene transfer to the host and gastrointestinal pathogenic microbiota 

(Huys G, 2005). Given this, ensuring the safety of probiotics used in industrial and commercial settings is critical, Although 

probiotics are beneficial at dosages as low as 107 to 1011 CFU/day in humans (Naruszewicz M, 2002) and 107 to 109 CFU/day in 

animals, these concentrations are considered suboptimal. (Lubbadeh W, 1999; Ha C.G., 2006) Certain probiotics are effective at 

much lower doses, while others require a much larger quantity to have a hypocholesterolemic impact. 

Mechanisms of Action of Probiotics: 

Enhancement of the increased epithelial adhesion to intestinal and concurrent inhibition of pathogen adhesion are all central 

probiotic mechanisms of action, as are the competitive exclusion of pathogenic microorganisms, production of anti-microorganism 

substances, and immune system modulation. The luminal contents and the changing, dynamic enteric flora are in constant touch 

with the intestinal epithelium. The intestinal barrier is an effective defensive system that protects the organism from the 

environment while maintaining epithelial integrity. The mucous layer, antimicrobial peptides, secretory IgA, and the epithelial 

junction adhesion complex are part of the intestinal barrier defences (Ohland CL, 2010). When this barrier function is 

compromised, microorganisms and dietary antigens can enter the submucosa and trigger inflammatory responses, leading to 

intestinal diseases such as inflammatory bowel disease (Hooper LV, 2001; Sartor R.B., 2006). Nonpathogenic bacteria can help 

maintain intestinal barrier function, and probiotic bacteria have been investigated extensively for their role in supporting this 

barrier. However, the processes by which probiotics improve intestinal barrier function are unknown. 

Several studies have suggested increasing the expression of genes involved in tight junction signalling as a viable method for 

reinforcing intestinal barrier integrity (Anderson RC, 2010). In a T84 cell barrier model, lactobacilli alter the regulation of many 

genes encoding adherence junction proteins, such as E cadherin and catenin. Furthermore, treating intestinal cells with lactobacilli 

affects the phosphorylation of adhesion junction proteins and the quantity of protein kinase C (PKC) isoforms like PKC, 

favourably modifying epithelial barrier function (Hummel S, 2012). 

According to new research, probiotics may help heal the barrier function after it has been damaged. Escherichia coli Nissle 1917 

(EcN1917) inhibits enteropathogenic E. coli from disrupting the mucosal and repairs it in T84 and Caco-2 cells. This action is 

mediated by increased expression and redistribution of zonula occludens (ZO-2) and PKC, restoring the tight junction complex 

(Zyrek A.A., 2007; Stetinova V, 2010). Lactobacillus casei DN-114001 (Parasol N, 2005) and VSL3 (a combination of pre-and 

probiotics) (Otte J.M., 2004) can also maintain intestinal barrier integrity through comparable processes. VSL3 activates the p38 

and extracellular regulated kinase signalling pathways, which protects the epithelial barrier and enhances tight junction protein 

expression in vivo and in vitro, according to a recent article (Dai C, 2004). In various intestinal illnesses, a relationship between 

increased levels of pro-inflammatory cytokines and intestinal permeability has been discovered (Brewer W, 2006). The prevention 

of cytokine-induced epithelium damage, common in inflammatory bowel disease (Yan F, 2002; Yan F, 2007), with probiotics 

may help maintain the mucosal barrier. p40 and p75, two isolated and purified peptides secreted by Lactobacillus rhamnosus G.G. 

(LGG), have recently been shown to prevent cytokine-induced cell apoptosis by activating the anti-apoptotic protein kinase B 

(PKB/Akt) in a phosphatidylinositol-3′- a kinase-dependent pathway and inhibiting the pro-adopt The fact that anti-apoptotic 

action is reduced when p40- and p75-specific antibodies are introduced in vitro to murine and human epithelial cells or mouse 

colon explants (Yan F, 2007), provides evidence that p40 and p75 are responsible for the observed effects. Other low-molecular-

weight (LMW) peptides released by LGG stimulate heat shock protein expression and MAPK activation (Tao Y, 2006). 

Mucin glycoproteins (mucins) are key macromolecular elements of epithelial mucus, and they've been linked to both health and 

sickness for a long time. Probiotics may increase mucus production to improve barrier function and pathogen exclusion. In human 

intestinal cell lines, several Lactobacillus species promote mucin expression. However, Lactobacillus adherence to the cell 

monolayer is required for this protective effect, which is unlikely to occur in vivo (Mack D.R., 2003; Matter A.F., 2003). In 

contrast, another group found that Lactobacillus acidophilus A4 cell extract alone is sufficient to enhance MUC2 expression in 

HT29 cells (Liu W, 2014). VSL3, which contains several Lactobacillus species, also promotes MUC2, MUC3, and MUC5AC 

expression in HT29 cells (Otte J.M., 2012). Because there have been so few in vivo investigations, they are less consistent. VSL3 

administration to mice for 14 days did not affect mucin expression or mucous layer thickness (Gaudier E, 2005). In contrast, for 

seven days, rats administered VSL3 at the exact daily dosage had a 60-fold increase in MUC2 expression and mucin production 
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(Caballero-franco C, 2005). As a result, probiotics may boost mucus production in vivo, but further research is needed to make a 

definitive declaration. 

Passive forces, electrostatic contacts, hydrophobic interactions, steric forces, lipoteichoic acids, and specialized features, such as 

external appendages coated by lectins, are all part of the LAB microbial adhesion process. A vast range of molecules that mediate 

pathogenic bacterium adherence has been identified. However, our knowledge of the mechanisms that mediate Lactobacillus 

adhesion is exceedingly restricted (Abbot E.L., 2007; Sun Z, 2012; Kim Y.S., 2010). The functional relevance of diverse 

components of mucous layers, as well as the intricate interactions of mucous layers, microbiota (including probiotics), and 

epithelial cells with underlying innate and adaptive immune systems, require more research (sun Z, 2012). 

Probiotics and the Immune System: 

Probiotic microorganisms have long been recognized to have immunomodulatory properties. These bacteria can communicate with 

epithelial and dendritic cells (DCS), monocytes, macrophages, and lymphocytes. The immune system is split into two parts: innate 

and adaptive. The adaptive immune response is dependent on B and T cells, which are antigen-specific. On the other hand, the 

natural immune system reacts to pathogen-associated molecular patterns (PAMPs), which are shared by most infections (Gomez-

llorente C, 2010). Pattern recognition receptors (PPRs), which bind PAMPs, initiate the initial response to conditions. Toll-like 

receptors are the well-studied PPRs (TLRs). Furthermore, extracellular C-type lectin receptors (CLRs) and intracellular nucleotide-

binding oligomerization domain-containing protein (NOD)-like receptors (NLRs) have been shown to send signals when bacteria 

are present (Lebeer S, 2010). 

It is commonly known that IECs are the host cells that interact with probiotics the most. Furthermore, probiotics may come into 

contact with D.C.s, which play a crucial role in innate and adaptive immunity. Through their PPRs, both IECs and D.C.s may 

interact with and respond to gut bacteria (Gomez-llorente C, 2010; Lebeer S, 2010). 

Probiotics must have specific properties to be successful. Tolerance to gastrointestinal conditions (gastric acid and bile), ability to 

attach to the gastrointestinal mucosa, and competitive exclusion of pathogens are all parameters for selecting probiotics (Collins 

JK, 1998; Ouwehand A.C., 2002). Traditionally, it was thought that a good probiotic had to meet the following requirements: 

Have a proven positive impact on the host. 

Be nonpathogenic, nontoxic, and without significant adverse side effects. 

Make it through the digestive system (GIT; in vitro and in vivo). 

The product must contain an appropriate number of live cells to convey the health benefit. 

To maintain the desired qualities, be compatible with the product matrix, processing, and storage conditions, and be appropriately 

labelled (Collado MC, 2010). 

Interestingly, even when collected aseptically, breast milk is not sterile, raising the notion that breast milk contains a natural 

bacterial inoculum (West P.A., 1979). Breast milk bacteria have long been thought to result from skin or faecal contamination. 

LAB strains present in breast milk were also found in the faeces of the corresponding newborns, even though the lactobacilli 

present in human milk are genotypically distinct from those isolated from the skin (Martin R, 2009; O; Hara AM, 2006; Martin 

R, 2003); breast milk is just lately recognized as a valuable source of probiotic LAB and bifidobacteria for inclusion in baby 

formulae and diets for both preterm and full-term newborns (Olivares M, 2006). Breastfed newborns had fewer allergies and 

gastrointestinal illnesses than formula-fed infants. Therefore their intestinal microbiota may be optimally healthy (Solis G, 2010). 

Human breast milk contains a variety of bacteria, including staphylococci, streptococci, micrococci, lactobacilli, enterococci, 

lactococci, and bifidobacteria) (O'hara R, 2006; Martin R, 2003; Solis G, 2010; Perez-cano F.J., 2010), and its consumption 

favours bifidobacteria and lactobacilli in the newborn intestinal microbiota. Lactobacilli isolated from breast milk are an effective 

alternative to widely recommended antibiotics for treating infected mastitis during lactation by several authors (Arroyo R, 2010; 

Jim nez E, 2008). Furthermore, two Lactobacillus strains derived from human breast milk were found to improve natural and 

acquired immune responses by activating natural killer and T-cell subsets and expanding regulatory T cells (Perez-cano F.J., 

2010). 

Those 148 LAB strains were recently recovered from Kurut, traditional naturally fermented yak milk from China, where L. 

bulgaricus and Streptococcus thermophilus constitute the dominating microbial populations (Sun Z, 2010). Furthermore, probiotic 

yeasts and lactobacillus strains have been discovered from kefir grains, Masai milk, and Koumiss, a fermented milk drink; these 

bacteria can influence immunological responses (Lopitz-otsoa F, 2006; Romanin D, 2010; Patrignani F, 2006; Ya T, 2008). 
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Intestinal-related diseases: 

The impact of a fermented product comprising two probiotic strains, L. gasseri CECT5714 and L. coryniformis CECT5711, on 

many blood and faecal parameters linked to intestinal function in the host was examined (Olivares M, 2006). Thirty healthy 

volunteers were randomly assigned to two groups: one received standard yoghurt, and the other received a similar dairy fermented 

product in which the L. delbreuckii subspecies. The bulgaricus yoghurt strain was replaced by a combination of the probiotic 

strains L. gasseri CECT5714 and L. coryniformis CECT5711. No side effects were reported by those who got the probiotics, and 

the strain could be identified from their faeces at a high level. The concentration of wastes LAB increased significantly in the 

probiotic group. 

Additionally, oral probiotic administration improved multiple indicators, including SCFA generation, faecal moisture, and stool 

frequency and volume. Consequently, the probiotic group volunteers reported significantly changing their digestive habits 

(Olivares M, 2006). Antibiotics cause diarrhoea. A 2011 Cochrane review meta-analysis examined the outcomes of sixteen 

randomized, parallel, placebo-controlled studies examining antibiotic-associated diarrhoea in children (0–18 years old) using 

antibiotics (Allen S.J., 2010). Probiotic medication was compared to placebo, active alternative prophylaxis, or no treatment, and 

the incidence of diarrhoea caused by antibiotic usage was calculated. Bacillus spp., Bifidobacterium spp., Lactobacillus spp., 

Lactococcus spp., Leuconostoc cremoris, Saccharomyces spp., or Streptococcus spp., separately or in combination, were used in 

the experiments. Despite differences in probiotic strain, dosage, duration, and the study's quality, the overall data demonstrates that 

probiotics have a protective impact in avoiding antibiotic-associated diarrhoea. 

The condition irritable bowel syndrome is a type of irritable bowel syndrome. Irritable bowel syndrome (IBS) is a chronic ailment 

that affects 3–25% of the population and for which there is no cure. As a result, treatment is focused on minimizing symptoms. 

Because IBS is associated with a change in the normal gut flora, probiotics were thought to help lower symptoms (Bausserman 

M, 2005). McFarland and Dublin looked examined 20 studies with a total of 1404 participants. Compared to the placebo, probiotic 

administration was linked to a reduction in overall IBS symptoms. Probiotics were also linked to decreased abdominal discomfort 

(Liu J.E., 2010) and evaluated the efficacy of L. rhamnosus G.G. in children with functional dyspepsia, IBS, or functional 

abdominal discomfort. According to these researchers, the frequency of distress in children with IBS was reduced by L. rhamnosus 

G.G., but not the pain level. 

In contrast to these findings, L. rhamnosus G.G. was not shown to be superior to the placebo in alleviating abdominal discomfort in 

fifty children (6–20 years) with IBS when given for six weeks. Except for a reduced incidence of felt abdominal distension (Zhang 

MM, 2010), there was no difference in the other gastrointestinal symptoms. 

Chronic hepatitis is an illness that impacts the liver. Intestinal microbiota imbalance is common in patients with chronic liver 

disease and is linked to the illness's progression and severity. A randomized, placebo-controlled study used a pre-test/post-test 

controlled group design (Sharma B, 2011). Patients were assigned to one of two groups: experimental (41 patients) or control (41 

patients) (forty patients). Probiotic yoghurt comprising Bacillus Bifidus, Lactobacillus acidophilus, Lactobacillus bulgaricus, and 

Streptococcus thermophilus was administered to patients in the experimental group. The individuals in the control group were 

given meals and not probiotic yoghurt. After the intervention, the experimental group had a lower E. coli count and a more 

balanced gut microbiota. 

After the intervention, a comparison of the experimental and control groups revealed that the former had significantly better 

symptoms and signs, including debilitation, food intake, appetite, abdominal distension, and ascetic fluid. 

Acute pancreatitis is a disorder characterized by inflammation of the pancreas (Li D, 2017); at all relevant RCTs that looked at the 

effects of prebiotics, probiotics, and synbiotics in patients with acute pancreatitis. A total of 559 participants were enrolled in seven 

randomized trials. Post-operative infections, pancreatic infection, multiple organ failure, and systemic inflammatory response 

syndrome were not affected by pre-, pro-, or synbiotic therapy. There were no significant differences in antibiotic treatment 

duration or death. Pre-, pro-, and synbiotic therapy, on the other hand, was linked to a shorter hospital stay. 

In patients with acute pancreatitis (Sharma B, 2011). looked at the effects of probiotics on gut permeability and endotoxemia. 

Patients were given either a placebo or a combination of Lactobacillus acidophilus, Bifidum longus, Bifidum bifidum, Bifidum 

infants, and 25 mg fructo-oligosaccharide. In acute pancreatitis, there was no discernible trend in the effect of probiotics on gut 

permeability or endotoxemia. However, due to a premature study closure, the study was underpowered. 

Kind two diabetes is the most common type of diabetes; for study, the administration of probiotics in type 2 diabetes patients 

randomly assigned to receive 300 g of probiotic yoghurt containing L. acidophilus La5 and B. lactis Bb12 or 300 g of conventional 

yoghurt (Ejtahed H.S, 2012). Compared to controls, probiotic intake resulted in significant reductions in total cholesterol, LDL-C, 

and the atherogenic indices total cholesterol: HDL-C ratio and LDL-C: HDL-C ratio. 

AIDS HIV-positive women who had not started antiretroviral therapy were given either L. rhamnosus GR-1 and L. reuteri RC-14 

oral capsules or a placebo twice daily for 25 weeks. The CD4 count and immunological markers (IgG, IgE, IFNg, and IL-10) were 
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assessed at baseline and during follow-up. The current investigation found no effect of probiotics on immunological function 

(Tiempos Nt, 2010). 

Urinary tract infections (UTIs) are prevalent in women and tend to reoccur often. The loss of vaginal lactobacilli is linked to an 

increased risk of UTI, suggesting that repletion might be beneficial. A double-blind placebo-controlled study of an L. crispatus 

intravaginal suppository probiotic to prevent recurrent UTIs in premenopausal women was undertaken (Stapleton A.E., 2011). 

Recurrent UTI occurred in 15% of women using probiotics versus 27% of those taking placebo (relative risk, 0.5; 95 percent 

confidence interval, 0.2, 1.2. Only in the group that received probiotics were high-level vaginal colonization with L. crispatus 

associated with a significant decrease in recurrent UTIs throughout follow-up. 

A meta-analysis by (Wang, 2011) comprised 10 RCTs comparing probiotics to placebo to prevent acute upper respiratory tract 

infections. Probiotics outperformed the placebo in terms of lowering the number of participants who had acute upper respiratory 

tract infections, the rate ratio of outbreaks of acute upper respiratory tract infections, and antibiotic usage. 

A meta-analysis of five RCTs found that taking probiotics reduces the risk of ventilator-associated pneumonia compared to taking 

a placebo (Wang, 2011). Spondyloarthritis (Jenks K, 2010) looked into how orally delivered probiotics affected disease activity, 

tiredness, quality of life, and digestive symptoms in individuals with active spondyloarthritis. The probiotic combination did not 

significantly benefit the placebo in this randomized placebo-controlled study. 

In the nutrition sciences and associated fields, the notion of utilizing foods to create a sense of well-being, improve health, and 

reduce illness risk has become the new frontier (Self nutrition, 2018). Furthermore, this idea is especially essential given rising 

healthcare costs, increasing life expectancy, and the desire of senior people for a better quality of life. Moreover, the focus has 

shifted from treatment to prevention. In this context, the creation and contribution of functional foods—prebiotics, probiotics, and 

synbiotics—must be given due consideration, and they should be considered significant pillars of the healthcare system. 

Functional foods provide several benefits, including increasing health, avoiding and lowering nutrition-related illnesses, and 

fostering a state of physical and mental well-being (Saarela M, 2002). A wide range of foods has been fermented or fortified with 

probiotics to be assessed as prospective carriers of these beneficial microbes and effectively marketed. Lactobacillus and 

Bifidobacterium species are these foods' most widely utilized probiotic microorganisms. However, additional strains such as 

Saccharomyces cerevisiae (boulardii), Enterococcus, Bacillus, and Escherichia coli are also employed (Perricone M, 2015; 

Holzapfel W.H., 1998). 

Probiotic Beverage From Pineapple Juice Fermented With Lactobacillus and Bifidobacterium Strains: 

Lactobacilli and bifidobacteria both favoured fructose as a sugar. During fermentation, both total phenolic content and antioxidant 

capacity increased somewhat before dropping during storage. During the first month of storage, the microbial population did not 

change much. After treatment with 0.3 percent pepsin for 135 minutes and 0.1 logs CFU/ml during treatment with 0.6 percent bile 

salts, the probiotic bacteria lost roughly 0.11 log CFU/ml viability after storage (2 months). Our findings are encouraging and 

might provide a solid foundation for developing probiotic pineapple juice. 

 Most probiotic meals are based on dairy products for historical and technological reasons, as well as the nutritional benefits of 

milk; as a result, they may be inconvenient for some customers who cannot take lactose, have protein allergies, or are vegetarians. 

The pineapple (Ananas comosus) is a tropical, commercially important plant in the Bromeliaceae family (Brat P, 2004). In 2017, 

almost 30 million tonnes of pineapple were produced globally (Mhatre M, 2009), making it the world's third most significant 

tropical and subtropical fruit crop, trailing only banana and citrus (Hossain M.A., 2011). Vitamin A (58 IU/100ml), b-carotene (35 

mcg/100ml), vitamin C (48 mg/100ml), vitamin K (0.73 mcg/100ml), niacin (0.5 mg/100ml), riboflavin (0.06 mg/100ml), thiamin 

(0.06 mg/100ml), vitamin B6 (0.12 mg/100ml), pantothenic acid (0.25) (Tanrioven D, 2005). Pineapple also contains phenolic 

compounds (Tripath M.K., 2014; Danesh M, 2013; Costa MGM, 2013), such as gallic acid, chlorogenic acid, and ferulic acid, 

which have been proven to have antioxidative, antimutagenic, and anticarcinogenic effects, as well as preventive effects against 

cardiovascular disease and cataracts (Nguyen D.Q., 2016). 

CONCLUSION 

Pineapple is a suitable substrate for probiotic bacteria Lactobacillus and Bifidobacterium strains to grow on; therefore, it might be 

a viable, functional food matrix option. The range of actual fermentable sugars, the probiotic strain(s), and the nitrogen (protein) 

concentration influence fermented drinks' features. Adding prebiotic fructo oligosaccharides to the fermentation process boosted 

bifidobacteria's synthesis of lactic acid and improved the stability of fermented and probiotic cells marginally. To improve the 

sensory flavour of pineapple juice beverages, the function of nitrogen sources (both quality and amount) should be investigated. It 

is advised that probiotic Lactobacillus Plantarum is employed in the production of probiotic pineapple juice beverages.            
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