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Abstract— Post-harvest management and value-addition is integral to horticultural production for reduction in post-harvest 
losses, meet consumer requirements, preserve nutritional quality, optimize the utilization of by-products and create 
employment opportunities. Probiotics are live microorganisms that confer a health benefit to the host when administered in 
adequate amounts. Strains belonging to Bifidobacterium and  Lactobacillus, which are the predominant and subdominant 
groups of the gastrointestinal micro biota, respectively, are the most widely used probiotic bacteria and are included in many 
functional foods and dietary supplements. Action of probiotics is such that, probiotics ferment sugars and produce organic 
acids such as lactic acid and acetic acid. The mixtures of organic acids have a powerful antimicrobial activity at low pH. 
Secondary metabolites  i.e. ethanol, acetaldehyde, acetoin, carbon dioxide, reuterin, reutericyclin and other germicidal 
compounds are produced by probiotics. These low molecular weight components works as growth inhibitory or  membrane 
disrupting factors against pathogens. Some probiotics strains are able to produce proteinaceous antibiotic like substances 
designated as bacteriocins. Bacteriocins are ribosomally coded short peptides and exert antimicrobial action by interfering 
with cell wall synthesis and by causing pore formation in cell wall of the target organisms. Hydrogen peroxide is produced 
by lactic acid bacteria through the action of flavoprotein - containing oxidases, NADH oxidases  and superoxide  dismutase. 
 Low amount of H2O2 oxidize sulphydryl group of surface proteins and enzymes of target organisms. Concurrently they are 
“good” bacteria that are added to foods to promote a healthy environment of microorganisms in the digestive tract, 
supposedly to aid in digestion and promote good gastrointestinal health. So these probiotics can be used to check postharvest 
losses of easily perishable horticultural crops as they are attacked by many bacterial (Pencillium- blue mould) and fungal 
(alternaria rot etc.) diseases by pre-harvest and post-harvest sprays of different probiotics. 
 
 
I. INTRODUCTION 
 
India has been bestowed with wide range of climate 
and physiogeographical conditions and as such is 
most suitable for growing various kinds of 
horticultural crops such as fruits, vegetables, flowers, 
nuts, spices and plantation crops. Its horticulture 
production has increased by 30 per cent in the last 
five years. This has placed India among the foremost 
countries in horticulture production, just behind 
China. The area under horticulture crops which was 
12.77 million hectares during 1991- 1992 has 
increased to 23.69 million hectares during 2012-13. 
The total production during this period has increased 
by nearly 2.8 times and corresponding productivity 
has increased 1.5 times. As compared to 257.1 
Million Tonnes of food grain production during 
2012-13, the total horticulture production was 268.9 
Million Tonnes. The annual growth rates for area and 
production of horticulture crops during 2012-13 over 
2011-12 were 1.9% and 4.5% respectively, but there 
is no link between production of horticulture produce 
and its demand in the market [1]. Main reason behind 
this occurrence is lack of commercial awareness 
regarding post harvest loss of horticulture produce 
which varies between 5-39 per cent of total 
production. In case of mango, onion, tomato and 
potato grapes strawberry, loss was too high. Lack of 
quality consciousness on the part of horticulture 
producers increase post harvest losses, on the other 
hand lack of the same, saves many produce from 
complete wastage because consumers purchase them 

on a relatively lower price. Thus, though it reduces 
quantitative loss of horticulture produce, it is 
hazardous for human health. Post-harvest huge losses 
of fruits and vegetables are a matter of grave concern 
for India’s agriculture sector. But this is a general 
phenomenon and it is happening in almost every 
developing countries and this also used to happen in 
developed country as well. An additional constraint 
for improving this situation is that in most developing 
countries including India, the research concerned 
with post-harvest food losses is significantly lower 
than those involved in production research. In the 
early days of horticulture in most developed 
countries, heavy losses occurred in much the same 
manner as they do today in India. The improvement 
of product quality and reduction in post-harvest 
losses became the main concern of producers, 
middlemen, marketing specialists and consumers. 
Today, enormous volumes of quality horticultural 
crops produced in technologically advanced countries 
are made available to millions of people through 
improved post-harvest handling. Thus, historically 
and by necessity, post-harvest technology is part of 
the normal development processes in agriculture, and 
that too if it is biological it will be safe for the 
mankind. One such method is use of probiotics. 
Over the past 500 million years, plants and beneficial 
microorganisms have developed a symbiotic 
relationship. When a plant photosynthesizes it 
releases carbon exudates into the soil or growing 
media, which microorganisms use as a food source. 
The microbes in the rhizosphere surround the root to 
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get this food source. In return these microorganisms 
protect the plant roots from nematodes and 
pathogens, recycle nutrients, improve the surrounding 
soil structure and make minerals available to the plant 
and the modern diet doesn’t provide the required 
amount of beneficial bacteria. Maintenance of a 
proper microbial ecology in the host is the main 
criteria to be met for a healthy growth. Probiotics are 
one such alternative that are supplemented to the host 
where by and large species of Lactobacillus, 
Bifidobacterium and Saccharomyces are considered 
as main probiotics. The field of probiotics has made 
stupendous strides though there is no major 
breakthrough in the identification of their mechanism 
of action. The main objective of the study is to review 
whether probiotics can be used against post harvest 
diseases. 
 
II. REVIEW ON MECHANISM OF ACTION OF 
PROBIOTICS 
 
Probiotics are defined as live microorganisms that, 
when administered in adequate amounts, confer a 
health benefit on the host (FAO)[2]. There is now 
mounting evidence that selected probiotic strains can 
provide health benefits to their human hosts. The 
efficacy of a probiotic effect often depends on the 
mechanism by which they exert their activity. By and 
large, to treat a disease, the probiotics follow a set of 
mechanisms which can be used against many post 
harvest diseases. 
Action of probiotics is such that (PAi) [3], 
1. Probiotics ferment sugars and produce organic 

acids such as lactic acid and acetic acid. The 
mixtures of organic acids have a powerful 
antimicrobial activity at low pH.  

2. Secondary metabolites i.e. ethanol, 
acetaldehyde, acetoin, carbon dioxide, reuterin, 
reutericyclin and other germicidal compounds 
are produced by probiotics.  

3. These low molecular weight components works 
as growth inhibitory or membrane disrupting 
factors against pathogens.  

4. 4.Some probiotics strains are able to produce 
proteinaceous antibiotic like substances 
designated as bacteriocins. Bacteriocins are 
ribosomally coded short peptides and exert 
antimicrobial action by interfering with cell 
wall synthesis and by causing pore formation in 
cell wall of the target organisms.  

5. Hydrogen peroxide is produced by lactic acid 
bacteria through the action of flavoprotein - 
containing oxidases, NADH oxidases  and 
superoxide  dismutase.  Low amount of H2O2 
oxidize sulphydryl group of surface proteins 
and enzymes of target organisms.  

 
One of the proposed mechanisms involved in the 
health benefits afforded by probiotics includes the 
formation of low molecular weight compounds such 

as organic acids, and the production of antibacterial 
substances termed bacteriocins. Organic acids, in 
particular acetic acid and lactic acid, have a strong 
inhibitory effect against Gram-negative bacteria, and 
they have been considered the main antimicrobial 
compounds responsible for the inhibitory activity 
of probiotics against pathogens. The undissociated 
form of the organic acid enters the bacterial cell and 
dissociates inside its cytoplasm. The eventual 
lowering of the intracellular pH or the intracellular 
accumulation of the ionized form of the organic acid 
can lead to the death of the pathogen. Many lactic 
acid bacteria produce antibacterial peptides, including 
bacteriocins and small AMPs. Bacteriocins produced 
by Gram-positive bacteria (usually LAB, including 
lactacin B from L. acidophilus, plantaricin from L. 
plantarum and nisin from Lactococcus lactis) have a 
narrow activity spectrum and act only against closely 
related bacteria, but some bacteriocins are also active 
against food-borne pathogens. The common 
mechanisms of bacteriocin-mediated killing include 
the destruction of target cells by pore formation 
and/or inhibition of cell wall synthesis. For example, 
nisin forms a complex with the ultimate cell wall 
precursor, lipid II, thereby inhibiting cell wall 
biosynthesis of mainly spore-forming bacilli. 
Subsequently, the complex aggregates and 
incorporates peptides to form a pore in the bacterial 
membrane. Several studies have revealed that 
bacteriocin production confers producing strains with 
a competitive advantage within complex microbial 
environments as a consequence of their associated 
antimicrobial activity. Bacteriocin production may 
enable the establishment and increase the prevalence 
of producing strains as well as enable the direct 
inhibition of pathogen growth.  Some specific 
antibacterial compounds have been described for 
several  Bifidobacterium strains, and a unique 
bacteriocin, bifidocin B, which is produced by B. 
bifidum NCFB 1454 and is active towards Gram-
positive bacteria, has been described as well. Liévin 
et al.[4] described a strong killing activity of 
two Bifidobacterium strains against several 
pathogenic bacteria, including Salmonella 
enterica ser. typhimurium SL1344 and E. coli C1845. 
Finally, probiotic bacteria are able to produce so-
called de-conjugated bile acids, which are derivatives 
of bile salts. De-conjugated bile acids show a stronger 
antimicrobial activity compared to that of the bile 
salts synthesized by the host organism. It remains to 
be elucidated how probiotics protect themselves from 
their own bactericidal metabolites or if they are 
resistant to de-conjugated bile acids at all. It is well 
known that some strains of probiotics produce 
metabolites that inhibit the growth of fungi and other 
species of bacteria. Some researchers have reported 
that Lactobacillus can produce antifungal substances, 
such as benzoic acid, methylhydantoin, 
mevalonolactone and short-chain fatty acids. 
Magnusson and Schnurer [5] discovered that 
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Lactobacillus coryniformis can produce 
proteinaceous compounds exhibiting antifungal 
properties, and Rouse et al.[6] characterized the 
antifungal peptides produced by LAB. These reports 
showed that the antifungal culture has the ability to 
prevent the growth of molds found in apple spoilage. 
Dal Bello et al.[7] reported the identification and 
chemical characterization of four antifungal 
substances produced by L. plantarum FST 1.7, 
including lactic acid, phenyllactic acid and two cyclic 
dipeptides [cyclo (L-Leu-L-Pro) and cyclo (L-Phe-L-
Pro)].  A study described the antifungal culture as 
having the ability to retard growth of Fusarium 
culmorum and Fusarium graminearum found on 
breads. Another such study has reported the 
production of the antifungal cyclic dipeptides, cyclo 
(L-Phe-L-Pro) and cyclo (L-Phe-traps-4-OH-L-Pro), 
by LAB, which inhibit the growth of food- and feed-
borne filamentous fungi and yeasts in a dual-culture 
agar plate assay.  
Concurrently they are “good” bacteria that are added 
to foods to promote a healthy environment of 
microorganisms in the digestive tract, supposedly to 
aid in digestion and promote good gastrointestinal 
health. 
 
 
 
 
 
 

CONCLUSION 
 
The use of probiotics in the day-to-day medicine in 
the treatment can be applied to check post harvest 
losses of easily perishable horticultural crops as they 
are attacked by many bacterial (Pencillium- blue 
mould) and fungal (alternaria rot etc.) diseases by 
pre-harvest and post-harvest sprays of different 
probiotics. 
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