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Abstract:

The phrases "prebiotics” and "postbiotics” are used to refer to various gut microbiota-related elements and
outcomes. Prebiotics are certain dietary fibres that can withstand digestion and act as a food supply for good
bacteria in the colon. They are not degraded by stomach acid or mammalian enzymes, and they pass through
the digestive system undigested. The idea of prebiotics was first proposed in the early 1900s when scientists
discovered that probiotic microorganisms produced advantageous substances through the fermentation
process. Postbiotics, on the other hand, are the leftovers from microbial metabolism or the deactivated parts
of bacteria. They can consist of a variety of compounds, including lactic acid, bacteriocins, and teichoic
acids. Antibiotics may Postbiotics can directly affect the host, affecting a variety of biological functions.
Postbiotics have an immediate effect on the host, whereas prebiotics primarily act as food for good bacteria.
They may have antibacterial traits that prevent the development of harmful microorganisms and dislodge
biofilms. Postbiotics may also affect the general health of the gut by altering the gut flora. Although
"postbiotics” became a common name in the late 20th century, the basic idea and study findings date back
further. As a result, prebiotics and postbiotics are separate substances with discrete functions in the gut flora.
Prebiotics and postbiotics both participate in the intricate and dynamic interactions that take place inside the

gut environment, which have an impact on general health and wellbeing.
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Introduction:

According to ISAPP, a prebiotic is a substance "selectively utilised by host microorganisms conferring a
health benefit.” Prebiotics, sometimes referred to as "functional fibre," are nondigestible carbohydrates found
in food. The ISAPP defines postbiotics as "a preparation of inanimate microorganisms and/or their
components that confers a health benefit" in contrast to prebiotics. Postbiotics may be fully developed
microorganisms or inactivated bacteria or bacteria fragments. The concept of prebiotics was initially
introduced by Glenn Gibson and Marcel Roberfroid in 1995. Bacteriocins, which are antimicrobial
substances produced by certain bacteria, were first discovered in the 1920s, and their existence shed light on
the potential therapeutic benefits of postbiotics. Prebiotics can take many different shapes. Like fructans,
galacto-oligosaccharides, oligosaccharides derived from starch and glucose, other oligosaccharides, and non-

carbohydrate oligosaccharides.

Production method and mechanism of Prebiotics and Postbiotics:

Prebiotics are vital for maintaining human health. Seaweeds and microalgae also contain them naturally, as
do asparagus, sugar beets, garlic, chicory, onions, Jerusalem artichokes, wheat, honey, bananas, barley,
tomatoes, rye, soybeans, peas, and other dietary items. On an industrial scale, the bulk of prebiotics fall
within the GOS and FOS categories.

i.  FOS: Although it is present in around 36,000 plants, these sources do not contain enough FOS to
have prebiotic effects. Glycosidase and glycosyl-transferase can be used to chemically synthesise
FOS. Glycosidase and glycosyl-transferase can be used to chemically synthesise FOS. By transferring
one to three fructose molecules from sucrose, FTase produces FOS. The initial sucrose concentration
(theoretically about 55-60%) determines the maximum amount of FOS that FTases may produce.
The fermentation byproduct glucose prevents trans-glycosylation. The removal of glucose and
sucrose residues is therefore a crucial step in raising FOS fermentation yields.

ii.  GOS: Nucleophilic and electrophilic displacement was first used to chemically synthesise GOSs,
however this method is currently deemed uneconomical on an industrial scale. Galactosidase and
galactosyl-transferase are the enzymes that create GOS. A stereoselective enzyme called galactosyl-
transferase may produce a lot of GOS.Increases in donor and acceptor concentration, a decrease in

the reaction's water activity, and other factors can all increase the quantity of GOS that galactosidase
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produces. Eliminating the product in the medium causes the reaction equilibrium to shift in the

direction of the end product. and adjusting the synthesis parameters.

Numerous species, such as Aspergillus oryzae, Sterigmatomyces elviae, Bifidobacteria, and Lactobacilli,
include BETA-Galactosidases. variable -galactosidases from various sources result in various kinds of GOS
with variable quantities of DP and glycosidic linkages.
The suitable probiotic strain is initially added to an inoculum tank bioreactor (IT-01) that is small-scale (1 to
10 L) and used for Postbiotics. The probiotic cells are transferred to a larger scale bioreactor (above 10 L),
frequently a stirring tank reactor that runs in batches without aeration, after early development and
establishment of the exponential phase. Both Lactobacillus and Saccharomyces flourish in anaerobic
circumstances. The fermentation broth is taken out of the bioreactor after the biomass concentration is
appropriate, and it can then go through one of three postbiotic downstream processes:
1. Conventional biomass removal,
2. Direct cell lysis, followed by the removal of cell debris and the extraction of secondary metabolites
produced from probiotics.
3. The centrifuge (C-01), used in the typical postbiotic production procedure, separates the biomass
from the cell-free supernatant.
4. Before entering a homogenizing tank (HT-01), the supernatant is filtered (F-01) with a rotating drum
filter.
Prebiotics work by altering the gut microbiota, which benefits the immune system, nervous system, skin, and
calcium absorption as well as maintaining good health and warding off diseases including irritable bowel
syndrome, Crohn's disease, colorectal cancer, and necrotizing enterocolitis. While the processes of
postbiotics entail strengthening the epithelial barrier, modifying immune responses, and protecting against

pathogens.
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Interpretations and Discussions:
Advantages of Postbiotics Compared with Probiotics:

The use of non-viable postbiotics as a safer alternative has gained popularity as safety concerns concerning
the use of live strains in particular patient populations, including as immunocompromised individuals,
infants, and delicate patients, have surfaced. They might significantly reduce the risk of microbial

translocation and consumer sickness.

It will be difficult to determine the proportion of viable dead cells in a probiotic culture. As a result, varying
percentages of dead cells may be to blame for the variations in reactivity seen with live probiotic
supplementation. On the other hand, postbiotics may be simply proven to be devoid of any living things.
Products based on postbiotics would be durable and very easy to standardise, making them easier to store,
have a longer shelf life, and, most importantly, be more reliable.

By lessening the likelihood of the transmission of genes causing antibiotic resistance, using inactivated
bacteria can have significant advantages. Probiotics are now being investigated in terms of antimicrobial
resistance prevention strategies and the need to avoid prolonged pharmaceutical treatments and their negative
effects. The use of non-viable probiotics as an alternative treatment is growing in popularity due to the

increasing incidence of antibiotic resistance in live probiotic applications.

Applications of Prebiotics:

i.  In the food industry:In the food business, they significantly improve meals' flavour and texture by
strengthening organoleptic qualities. Research examined the impact of commercial prebiotic
processing factors on prebiotic activity using a prebiotic activity test.As a possible source of
prebiotics and probiotics, dairy products are being employed more frequently to create synbiotic
diets..

ii.  In health: For health: Numerous microbe species that coexist with the host in a symbiotic manner
reside in the human gut. Dysbiosis, or the disruption of microbial equilibrium, of intestinal bacteria

can be detrimental to health and result in the development of allergies, irritable bowel syndrome,
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depression, autism, and other disorders (Joshi, Roy, & Banerjee, 2018). Therefore, consuming

prebiotics may indicate that one's health has improved.

Applications of Postbiotics:

In food industry: The most common process with postbiotic usage is fermentation, and producer
strains of Lactobacillus and Bifidobacterium are frequently used. The dairy industry gains a lot
from the EPS of certain strains of dairy starter cultures since it has a significant impact on the
rheological characteristics of fermented dairy products and reduces their moisture content. To
extend the shelf life of soybeans, Lactobacillus plantarum postbiotics can be utilised as a

biopreservative.

In pharmaceuticals: Numerous postbiotics products that are currently in the experimental stage
and have not yet undergone clinical testing have a wide range of potential applications. The
biosurfactants of L. gasseri have been shown to have antibiofilm capability against methicillin-
resistant S. aureus (MRSA) in 2019, according to Giordani B et al. Another illustration is the
heat-stabilized acidophilus-containing medication Lactedl Fort (Laboratoire du Lacte6l du
docteur Boucard, France), which has been found in randomised controlled trials to be effective in
the treatment of acute diarrhoea and irritable bowel syndrome (IBS).

In Biomedical:It has been demonstrated that postbiotics enhance the advantages of vaccination
in the elderly; the underlying mechanism involves persistent antibody formation and NK-cell
activation. In 2016, it was shown that a subset of older people had higher levels of antibodies
against type A/HIN1 and type B antigens when given heat-killed Lactobacillus paracasei jelly.
Postbiotics, like parent probiotics, have both immunomodulatory and antibacterial activities,
making them a possible treatment for paediatric infectious diseases in children under the age of

five.

Future scope of Prebiotics and Postbiotics:

The market's top companies are attempting to meet the growing demand for healthy food items by funding

postbiotics research and development initiatives. As a result, the market for postbiotics products is growing.

Postbiotics have been shown in recent research to significantly improve symptoms of acute diarrhea, allergic
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responses, immunological function, and neurodegenerative illnesses including Alzheimer's, Parkinson's,

multiple system atrophy, among others, with few to no adverse effects.
Conclusion:

Prebiotics have demonstrated positive impacts on human health, however further studies are required to
support these claims and comprehend the underlying processes. Scientists can create superior dietary
supplements by comprehending the fundamental workings of prebiotics. The normalization of the gut
microbiota by prebiotics is essential for the treatment of illnesses. Prebiotics are simpler to make and store
than probiotics and have fewer side effects. Postbiotics have advantageous effects on the host, although it is

unclear how they work exactly. For characterisation and stability, more investigation is required.
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