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 Introduction: Microbes perform better functions for 

agricultural production by promoting various direct and 

indirect mechanisms in soil and plants. If agricultural 

development is to satisfy the needs of an increasing 

global population, a deeper understanding of soil 

microbiology is needed. Furthermore, microbial biota 

such as yeast, bacteria etc., plays a significant role in 

food preservation by various mechanisms. 

 Review results: Despite their pathogenicity, microbes 

play a substantial role in dispensing an assortment of 

fermented drinks and foods in the food industry and 

home. Probiotics, fermented foods and alcoholic 

beverages are flattering extra popular due to their health 

benefits and flavour. Furthermore, they increase the yield 

and growth of plants by improving mineral availability 

to the plants and by another mechanism. 

 Review implementation: This present review also 

discusses the various organisms used in the agricultural 

processing of beverages and food and the benefits of 

using the following microbes in the beverage and food 

industry. 

Keywords: crop growth and yield; food industry; food 

preservation; microbes 
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INTRODUCTION 

The soil ecosystem is comprised of inorganic material (iron calcium, oxides, 

sulfur, nitrates, phosphates, stone particles, and ash), substrates (dead organisms, fallen 

leaves, dead roots, and rotten wood), organisms (microorganisms, plants, and animals), 

water and air. It also provides food, fibre, fruit and shelter to all living organisms. The 

use of agrochemicals in industries and agricultural production leads to contamination of 

the environment that is a severe problem in the coming days. Furthermore, the world 

population is increasing by leaps and bounds; thus, already used anthropogenic 

activities are not sufficient to produce maximum food. Again, agricultural products that 

are used in the industry become tasteless and poison due to microbial degradation. 

Microbes play an essential role in plant growth and development in a variety of 

pathway. Plant growth-promoting organisms are used to boost agricultural crop growth 

and yields under natural and stressful conditions. It enhances the growth of crop plants 

by improving a variety of physiological parameters in response to external stimulants 

through various mechanisms. Plant growth regulators, the improvement of several 

metabolites, and the conversion of atmospheric (O2) nitrogen into ammonia (NH4
+) are 

some of the mechanisms that can take part in the growth elevation of plants. It also 

provides resistance from pathogens through induced systemic resistance and systemic 

acquired resistance (Kumar & Verma, 2019). 

Microorganisms are well known for their involvement in food spoilage. Still, they 

also play a beneficial role in the food industry as they are helpful in the preservation of 

food and dairy products, i.e. fermentation. In the process of fermentation, 

microorganism are used, and they increase the shelf life of food. Lactic acid bacteria 

(LAB) are used in several fermentation and preservation process as their metabolic 

characteristics are unique. For example, milk, meats, cereals, and vegetables (Caplice & 

Fitzgerald, 1999). The unique ability of LAB is a production of Bacteriocins. It is an 

anti-microbial compound, so LAB is used as a preservation agent. In milk fermentation, 

it is used as a “starter culture”, so it produces acid in the fermentation process of milk 
(Rakhmanova et al., 2018). Microorganisms play a vital role in the growth of plants. 

They live in the rhizosphere of plants, and it is an interface of plant-microbe where they 

interact with the plants' roots, and many processes like exchange of materials and 

signalling process occur (Qiao et al., 2017). There is a strong interaction between plants 

and microorganisms living in the soil. They are involved in many essential mechanisms 

for both communities of plants and microbes, e.g. neutral, synergistic or antagonistic 

mechanisms. Among microorganisms living in the rhizosphere, plant growth-promoting 

bacteria (PGPB) are most important because they stimulate the growth of plants by 

several processes, i.e. nitrogen fixation, regulation of soil nutrients availability, 

suppression of pathogens, and modify the response of plants for biotic and abiotic 

stresses (Shameer & Prasad, 2018). 

Hence the study of microbes towards agricultural production and food 

preservation in the industry is essential. Previous studies show that microbes play a 

crucial role in almost every field of life. The main objectives of this study are (a) to 

https://link.springer.com/article/10.1007/s00299-018-2341-2#ref-CR63
https://link.springer.com/article/10.1007/s00299-018-2341-2#ref-CR75
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highlight the role of microbes in plant growth and development, (b) to demonstrate the 

role of microbes in food industries. 

 

RESULT REVIEW 

Role of Microbes in Soil Development 

The presence of microorganisms influences the formation and development of 

soils. During soil formation, microorganisms produce several pores and crevices so that 

roots of plants can easily penetrate the cracks and production of soil fragmentation is 

increased. Many factors control the rate of soil development, and microorganisms are an 

essential factor (Egli et al., 2011). Soil nutrients status is also determined by microbes 

quality and their identification in the soil (Lombard et al., 2011). For soils' development, 

microorganisms play a crucial role in improving soil fertility status and overall health.  

Bacteria, actinomycetes, fungi, algae, protozoa, and viruses are all forms of soil 

microorganisms. All organisms have unique traits that distinguish them from one 

another and define their function in the soil. Importantly, these creatures do not exist in 

isolation; they interact, and their interactions impact soil production equivalent to or 

larger than the individuals' behaviour (Berg et al., 2010). Microorganisms are critical to 

soil creation and soil ecology because they regulate the flux of nutrition to plants 

(control of the biomass, sulphur, and nitrogen cycles), support nitrogen fixation, and 

encourage the soil detoxification of inorganic material naturally stirring organic 

contaminants. In addition, many bacteria exist in symbiotic relationships with plant 

roots, creating a zone with the high microbial activity known as the rhizosphere (Zhu et 

al., 2019). 

The soil micro, meso, and macro-fauna have a beneficial association. For 

example, protists, tiny nematodes, rotifers, tardigrades (microfauna) with a body size of 

fewer than 100 m, springtails, detritivore, and predatory mites, proturans, symphylans 

(mesofauna) with a body size of between 100 m and 2 mm, and insects such as ants, 

carabids, termites, cicadas, and many species The majority of soil activities and 

significant biogeochemical cycles are thought to be primarily governed by soil 

microbial populations (FAO, 2017). 

Earthworms, Nematodes, Acarina, Collembola, Mollusks, and various pests and 

grubs feed primarily on decomposing organic materials and life. They're all part of the 

soil food web, helping to move organic materials from the soil to fungal and bacterial 

biomass. Soil microbiology is a young field, with just around 1% of soil microbes 

described so far (Brown et al., 2000). Fungi and bacteria are heterotrophic organisms 

that eat the micronutrients (zinc) and minerals released by decaying organic waste. As a 

result, they're crucial to the nutrient recycling system that keeps soils healthy for plant 

growth. One kind of soil's microorganism culture differs from another kind of soil's 

microorganism culture (Bossio et al., 1998). 

Microorganisms are present on soil surface and form “bio crust”. These bacteria 
can alter soil chemical and biological features such as crucial nutrient cycling (i.e. 

nitrogen and carbon), nitrogen and carbon fixation rates in soil, and soil fertility (Rossi 
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et al., 2015, Rashid et al., 2016). Soil aggregate stability, bulk density, particle density, 

water holding capacity, soil organic matter levels, carbon, and nitrogen are all affected 

by soil microbial activity and density (Veum et al., 2014). 

Microbes help form the physical structure of soils by secreting organic chemicals 

(mostly sugar) that act as "bonding agents" in the soil, glueing soil particles together 

and forming soil structure. Other soil physical qualities are influenced indirectly by soil 

microbes; for example, improved soil structure increases soil porosity, leading to more 

significant air and water penetration. Soil microbes also create extracellular 

polysaccharides or other cellular waste, which aid in the preservation of soil structure 

and soil health (Wani et al., 2015). Colica et al., (2014) also found that when 

microorganisms (Cyanobacteria) released polysaccharides, soil structure improved, and 

soil hydraulic conductivity decreased. According to Rossi & De Philippis, (2015) the 

development of biofilms by cyanobacteria is beneficial in enhancing soil's physical and 

chemical properties. For instance, soil surface particle adhesion and carbon 

sequestration in soil. 

Important activities microorganisms in soil include: (1) soil organic matter 

mineralization and nutrient cycling (Miransari, 2011a), (2) soil structure improvement 

(Egamberdiyeva, 2007), (3) positive interaction with other soil microorganisms 

(Miransari, 2011b), (4) production of biochemicals like plant hormones and essential 

enzymes (Compant et al., 2010), and (5) suppression of plant pathogens (Mendes et 

al., 2011).  

Nitrogen is present in our environment, but it is not available for plant use. 

However, some specific bacteria can capture this atmospheric nitrogen and transfer it 

into the plant-available form. These microorganisms are known as “nitrogen fixation 
bacteria”. This microbial process is most important for plants and the overall 

agricultural system because it reduces chemical nitrogen fertilizers dependence. 

According to estimation, the biological nitrogen fixation process produces nitrogen 200 

million tons per annum globally. Soil microorganisms like bacteria have a symbiotic 

relationship, and these are also known as “rhizobia”, including 
genera Rhizobium, Bradyrhizobium, Mesorhizobium, and Sinorhizobium, with the roots 

of leguminous crops which generate nodules that are responsible for atmospheric 

nitrogen fixation by nitrogenase enzyme activity (Graham & Vance, 2003). 

Some other soil functions are also driven by the diverse set of soil microorganisms 

contributing to functional resilience like decomposition. Moreover, other relevant soil 

functions are involved in more specific set of soil microorganisms, for example, 

nitrifiers and bio-control agents. It has been observed that the makeup of the soil 

organism community can affect numerous activities in the soil ecosystem, including 

plant variety, decomposition, nutrient retention, and cycling (Semhi et al., 2008). These 

micro and macro-organisms work together to improve soil quality. Macrofaunal 

creatures play an essential role in the soil system as colonisers, comminutors, and 

engineers, and their interactions with microbes are critical for this (Sofo et al., 2020). 

https://link.springer.com/article/10.1007/s11738-013-1338-2#ref-CR54
https://link.springer.com/article/10.1007/s11738-013-1338-2#ref-CR15
https://link.springer.com/article/10.1007/s11738-013-1338-2#ref-CR53
https://link.springer.com/article/10.1007/s11738-013-1338-2#ref-CR12
https://link.springer.com/article/10.1007/s11738-013-1338-2#ref-CR49
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The most effective bio-agent for improving soil health and fertility are the soil 

microbes. 

 

Role of Microbes in Plant Growth and Yield 

The soil microbial dynamics have a crucial role in determining the soil's ability to 

create crop yield. They change the pH of the earth by numerous factors, resulting in the 

absorption of a variety of macro and micronutrients, particularly zinc (Gondal et al., 

2021a; 2021b; 2021c; 2021d). While plant-microbe interactions are an essential aspect 

in controlling ecosystem functioning, they vary significantly and are influenced by 

nutrient availability. Plant growth-promoting microorganisms are primarily employed to 

stimulate plant development via many methods, including nitrogen fixation and plant 

growth regulation (Ahmad et al., 2008). Around the last two decades, the use of plant 

growth-promoting microorganisms for sustainable agriculture has increased 

substantially worldwide. Scientists have found considerable improvements in the 

growth and production of main agronomic crops due to them (Amara & Dahdoh, 1995; 

Hilali et al., 2001; Asghar et al., 2002). Microbes aid in converting phosphorus from an 

insoluble state to a plant-available form (Istina et al., 2015). The ability of plant-growth 

promoting bacteria (PGPB) strongly supports to control drought stress in wheat (Kasim 

et al., 2013). According to Verma et al., (2013) microbes boost nodulation, nutrient 

absorption, and chickpea yield. Furthermore, it is noticed that many bacterial species 

have been used for the mineralization of organic contaminants in soil, i.e. 

bioremediation of soil pollutants (Zaidi et al., 2006). Three types of machines are 

typically studied and put forward to describe that how microscopic activity can lead to 

the improvement in plant growth: (a) by manipulating the plant hormonal signalling 

(Verbon & Liberman, 2016), (b) by pathogenic microscopic strain outcompeting or 

repelling (Mendes et al., 2013), (c) by increasing soil-borne nutrients bioavailability 

(Van Der Heijden et al., 2008).  

Bacteria like rhizospheric and the endophytic contributes to promoting plant 

growth by producing several hormones, inhibiting the pathogens and enhancing the 

availability of nutrients (Friesen et al., 2011). Some microorganism that is beneficial for 

plants growth are free-living bacteria (Azotobacter), association forming bacteria with 

plants (Azospirillum) and bacteria that for symbiosis relationship with legumes and 

other crop plants (Rhizobium and Bradyrhizobium) (Postgate, 1982). In addition, soil 

microorganisms help improve soil productivity and the overall ecosystem, so these are 

being used worldwide to enhance the growth and yield of plants.  

Microorganisms require adenosine triphosphate (ATP) 16 molecules during 

nitrogen fixation to reduce each mole of nitrogen. Microorganisms obtain this energy by 

the oxidation of organic molecules. In the case of free-living organisms, energy is 

obtained by other organisms. Photosynthetic organisms like cyanobacteria utilize sugars 

that is an end product of photosynthesis. Associative or symbiotic N-fixing 

microorganisms get such compounds from the rhizosphere of host plants (Hubbell & 

Kidder, 1998), such as: 

https://www.frontiersin.org/articles/10.3389/fmicb.2018.01794/full#B49


111 

 

Agrinula : Jurnal Agroteknologi dan Perkebunan, 2021 vol. 4 (2): 106-121 

 

1) Increase in root growth either by root systems extensions like mycorrhizal 

associations or stimulation of hormones for root growth, root branching, 

development of root hair or phytostimulation; like indole-3-acetic acid production, 

involving of enzymes that change ethylene precursors in plants, like 1-

aminocyclopropane-1-carboxylate deaminase (Hayat et al., 2010).  

2) Change in sorption equilibria. This has resulted in a higher net transfer of ions like 

orthophosphate into the soil solution. Facilitation of organic phosphorus mobility 

directly or indirectly by microbial turnover (Seeling & Zasoski, 1993). 

3) Metabolic processes induction. these are effective in phosphorus solubilizing and 

mineralizing directly from the sparingly available soil inorganic and organic 

phosphorus forms (Richardson et al., 2009). 

 

Role of Microbes in Food Industries 

Microbes play a crucial part in the food industry. They are involved in distributing 

a wide range of foods, and they are often responsible for food poisoning, which leads to 

inebriation and illness (Koch, 1990). Microbial contamination of food happens most 

often during the shipment of foods from the field to the distribution plant and during 

processing, packaging, transportation, collection, and before use. While most 

pathogenic or disease-causing bacteria are gramme negative (-ve), food poisoning has 

been compared to three (3) gramme positive (+ve) rods: Botulinum toxin is a toxin 

produced by Clostridium botulinum (Srivastava, 2003). They expand quickly and take 

up less space than traditional crops. Petroleum oil, methanol, ethanol, sugar, molasses, 

and waste from paper mills are among the low-cost agricultural and industrial waste 

materials they eat. The secondary advantage is that they help with product recycling, 

which reduces emissions. They grow a large quantity of fruit. In a 1000 pound yeast 

growth medium, several tonnes of protein is produced in a single day. This is about 10-

15 times more than soybeans and 25-50 times more than maize (Hardy, 2002). This is 

because the cells have a lot of protein. In yeast cells, protein content ranges from 40 to 

50 percent; in algae, protein content ranges from 20 to 40 percent. 

 

Role of Microbes in Food Preservation 

Nature uses microorganisms to carry out fermentation processes, and yeasts, 

moulds, and bacteria have been used to produce bread, vinegar, beer, yoghurt, cheese, 

and wine and fruit, vegetables, and fermented fish for thousands of years. Fermentation 

is the earliest methods of food transformation and preservation. This biological process 

increases the nutritional and organoleptic properties of food while still preserving it. 

Microbes are used in the fermentation of dairy products and the manufacture of 

alcoholic beverages. Sour cream, yoghurt, buttermilk, curd, bread, and cheese are some 

of the most popular dairy products processed by microbes. Soil organisms are also 

members of many food chains, acting as sources of nutrients for one another, and are 

often the prominent members of soil biota food chains. 

 

http://www.plantphysiol.org/content/156/3/989#ref-28
http://www.plantphysiol.org/content/156/3/989#ref-57
http://www.plantphysiol.org/content/156/3/989#ref-49
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Use of Microbes in Food Production and Preservation  

Microorganisms are used by nature for the fermentation process. Humanity uses 

microorganism from thousands of years, including yeasts, moulds, and bacteria, to 

produce food products like bread, beer, wine, vinegar, yoghurt, cheese, fermented fish, 

meat, and vegetables. Microbial cultures are used as “meat starter” cultures to produce 
dried and fermented products, i.e. salami, pepperoni, chorizo and dried ham. Bacteria 

like lactic bacteria are used in the flavour and colour development of different products. 

Lactic acid bacteria also play a vital role in converting unstable malic acid (naturally 

present in the wine) into a stable form. This conversion has resulted in high-quality 

wine product, and for wine storage, these are beneficial. Some other bacterial strain like 

Streptococcus, Lactobacillus, Bifidobacterium and Erwinia is used in fermented food 

and dairy products production. Yoghurt is produced by the presence of Streptococcus 

thermophilus and Lactobacillus bulgaricus. 

Moulds are being used in different food manufacturing, i.e. cheese. For ripening 

of sausages surface, preservation of products natural qualities and flavours 

development, moulds are commonly used. Molds are being grown as a source of feed 

and food too. These are also employed for ingredients production like enzymes, i.e. 

amylase used in bread making or citric acid for soft drinks. These are considered 

significant contributors to the ripening of several oriental foods. Like Bothrytiscinerea 

spp. is involved in grape rotting and wine production. In lactic fermentations, moulds 

are used that resulted in unique fermented milk known as “viili”. Yeasts are involved in 
the fermentation process like in wine; it produces alcohol.  

 

Post-harvest Damages of Microbes 

When the crops are harvested, it undergoes series of different operations that can 

cause quantitative and qualitative losses. When the grain and pulses are not thoroughly 

dried, the chances of mould development by microorganism are higher. Approximately 

all agricultural products stored over a long time period are widely subjected to a various 

microorganism that causes food products degradation by rotting or reducing palatability 

of products by inducing odd taste. Some organisms, i.e. Aspergillus, Penicillium, and 

Fusarium, can produce mycotoxins on food, making the food unsafe, which is the 

primary cause of disease and even death in humans as well in animals (Law & Cooper, 

2001). Yeasts that is responsible for food spoilage is divided into four groups:  

1) Zygosaccharomyces cause spoilage in honey, dried fruit, jams, and soy sauce. It can 

tolerate higher concentrations of sugar and salts (Rawat, 2015).  

2) Debaryomyces hansenii can grow at greater concentrations of salts (up to 24%). 

Therefore, cured meats, cheeses, and olives in salt brine are spoiled by this one 

(Mandrell et al., 2005).  

3) Some Saccharomyces spp. strains can spoil alcoholic beverages products, i.e. wine 

spoilage, by causing turbidity, gassiness, and off-flavours in it. However, some 

species of the same group can grow on the fruits, even on the yoghurt containing 

fruits, which are heat resistant (Elez-Martinez et al., 2004).  
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4) Fermented foods are mainly spoiled by Dekkera/Brettanomyces, i.e. alcoholic 

beverages and dairy products, including milk.  Because they can produce volatile 

phenolic compounds that cause off-odour and make the flavour unpleasant, it 

ultimately resulted in massive loss to the winery business (Couto et al., 2005). 

 

In Fruits and Vegetables 

As fruits and vegetables are perishable and contain higher contents of moisture. 

So these are highly susceptible to spoilage caused by microbes like fungi, bacteria, yeast 

and moulds. So during their post-harvest period, fungal and bacterial diseases can cause 

considerable loss (Yahaya & Mardiyya, 2019; Ch et al., 2021). These pathogens can 

cause the rotting of items and make them unfit for consumption as they produce 

mycotoxin (Fatima et al., 2009). Common pathogens involved in post-harvest damage 

are Alternaria, Fusarium, Penicillium, Aspergillus, Geotrichum, Phytophthora and 

Botrytis; these are responsible for about 10-30% yield reduction in a vegetable like a 

tomato (Etebu et al., 2013). Penicillium expansum is the significant and essential 

pathogen during a post-harvest period of pear fruit in storage that can cause the blue 

mould rot. This leads to substantial economic losses during the postharvest period 

(Amin et al., 2017; Haroon et al., 2020). 

 

In Flowers 

In flowers, the damage is also caused by microorganisms after harvesting, 

primarily due to interruption of water contents because microorganisms start their 

growth in the vas solution, so the xylem blockage is faced in the stored flowers stem. 

Blockage of the branch is mainly caused by a microorganism and some other factors 

like by production of extracellular polysaccharides and dead cells degradation. Bacteria 

are also involved in the secretion of pectinases, some toxic compounds and ethylene, 

accelerating the senescence process. It was also observed that besides reduction in vase 

life, water relations disruption in the flowers (rose) could cause a problem in flower 

opening, the flowers are opened improperly, or maybe flowers start to wilt (Jowkar et 

al., 2012). 

 

In Dairy Products 

Bacteria that cause milk spoilage may be originated on-farm environment or the 

milking equipment or in the processing plants, transferred from the kit, employees or 

maybe from the air. When the lactic acid and some other compounds are produced, off-

flavour is milk is observed, especially when the microorganism’s population reach 106 
CFU/ml. Refrigeration is helpful in lactic acid bacteria growth suppression. Still, other 

psychrophilic bacteria, i.e. Pseudomonas, Alcaligenes, Enterobacter, and some spore-

formers, can grow within 25 hours and produce rancid odours (Dogan & Boor, 2003). 

The process of pasteurization can kill both psychrophiles and mesophilic bacteria (lactic 

acid bacteria). However, heat-tolerant species like Alcaligenes, Microbacterium, 
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Bacillus and Clostridium can survive and, in the end, cause milk spoilage and in other 

dairy products (Rawat, 2015). 

 

In Eggs  

Under poor conditions of storage and management, the percentage of moisture in 

eggshell is increased, making it favourable for the growth of fungal (mould) that cause 

eggshells spoilage. When the fungal activities are grown on the surface of eggshells, the 

pore size on the eggshell is increased, and the microbe’s entry through the shell 
becomes easier. Types of spoilage can be characterized by egg colour very often 

(Erkmen & Bozoglu, 2016). 

 

Precautions 

Nature uses microorganisms to carry out fermentation processes, and yeasts, 

moulds, and bacteria have been used to produce bread, vinegar, beer, yoghurt, cheese, 

and wine and fruit, vegetables, and fermented fish for thousands of years. Fermentation 

is the earliest methods of food transformation and preservation. This biological process 

increases the nutritional and organoleptic properties of food while still preserving it. 

Sour cream, yoghurt, buttermilk, curd, bread, and cheese are some of the most popular 

dairy products processed by microbes. 

Bacteria, moulds, and yeast are the most common microorganisms that cause food 

spoilage and are widely used in food and food product processing. For the fermentation 

of dairy products, various bacteria and fungi are used to produce a broad range of 

cultured milk products. In these cheese-making techniques, bacteria and fungi are also 

included. Lactic acid bacteria coagulate milk, which can then be used to produce 

various cheeses such as soft unripened, soft-ripened, semisoft, rugged, and very hard 

types. Microbes such as Bifidobacterium and Lactobacillus are used in the food 

industry. For example, alcoholic drinks and other beer products are made by fermenting 

cereals and grains with various yeast strains. 

We can prevent pathogenic infections by volatile organic compounds. Bio-

fumigation is a gaseous treatment; this can be used to get rid of this problem. Different 

plants that produce volatiles can be used as potential substances for biofumigation 

(Stelmach-Mardas et al., 2016). To prevent microbial growth in the vase solutions of cut 

flowers, several compound/chemical like silver nitrate, silver thiosulphate, aluminium 

sulfate, and sodium hypochlorite are considered beneficial (Liao et al., 2000). 

Organisms like yeasts, i.e. Pichia guilliermondii, are used to control post-harvest 

damages like rot in citrus and some other fruits. Like for the post-harvest apple, rot 

prevention species of Cryptococcus and Acremonium breve are helpful. These are also 

used to control rot in pear (Schnable et al., 2009). To preserve food and beverages, safe 

additives that are anti-microbial are added, like acetic, sorbic, and benzoic acids 

(Choudhary et al., 2017). Some other commonly used preservation agents are following: 

acetic, lactic, benzoic, and sorbic acid. These are capable of inhibiting fungal and 
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bacterial cells outgrowth. Specially sorbic acid is utilized to inhibit bacterial spore’s 
germination and outgrowth (Rawat, 2015).  

Crops grains are preserved for a long time after their post-harvest, so these are 

treated with some pesticides, drying, debranding, irradiation, and other ozone treatment. 

Chlorine and hypochlorite are also helpful for this purpose (Los & Timmer, 2018). milk 

spoilage is controlled by the process of pasteurization or sterilization and milk 

dehydration. For dairy products, preservation of antimicrobial agents and some 

generally regarded as safe (GRAS) substances have used that work as food additives, 

stabilizers and emulsifiers (Verma et al., 2017). Eggs spoilage can be avoided if the 

conditions are maintained during storage. By washing or applying disinfectants 

(hypochlorite solution), microbes can be removed from eggs. Eggs pasteurization or use 

higher or lower temperature treatments would conceal microbially (Erkmen & Bozoglu, 

2016). 

 

Future Opportunites 

Among the most creative technologies, research and industry are increasingly 

focused on the synthesis of microbial protein (MP) for regulated and intense systems 

known as "bioreactors." MP has modest needs for arable land, does not compete directly 

with crop-based food products and uses fertilizer at an efficiency of about 100%. 

Furthermore, from an economic viewpoint, currently only in specific market segments, 

such as aquaculture, use of MP in animal feeding is justified. Finally, the European 

Food Safety Authority must approve innovative MPs before accessing the market. 

Because of the externalised environmental problems of the existing agri-food 

production system, the use of microorganisms as food will depend primarily on 

favourable laws, public acceptability, and lower prices. 

 

CONCLUSION 

Microbes perform better functions for agricultural production by promoting 

various direct and indirect mechanisms in soil and plants. Bacteria are the best plentiful 

microbes in the ground, followed by fungi, actinomycetes, soil protozoa and soil algae. 

A single gramme of soil can contain hundreds of millions to billions of microbes. 

Therefore, if agricultural development is to satisfy the needs of an increasing global 

population, a deeper understanding of soil microbiology is needed. Unfortunately, 

agricultural activities continue to endanger the stable microbe population in many areas 

rather than encourage the stable microbe population. 

Furthermore, food decay and spoilage are caused by microbes. A rotten food 

product has a foul odour, flavour and texture. Despite their pathogenicity, microbes play 

a substantial role in dispensing fermented drinks and foods in the food industry and 

home. Probiotics, fermented foods and alcoholic beverages are flattering extra popular 

due to their health benefits and flavour. Microbes influence agricultural productivity 

through a variety of overt and indirect processes in soil and plants. Bacteria, fungi, 

actinomycetes, plant protozoa, and soil algae are the most abundant bacteria in the 



116 

 

Agrinula : Jurnal Agroteknologi dan Perkebunan, 2021 vol. 4 (2): 106-121 

 

ground. Bacteria, moulds, and yeast are the most common microorganisms that cause 

food spoilage and are widely used in food and food product processing. A single 

gramme of soil can contain hundreds of millions to billions of microbes and thus; can be 

used for enhancing yield and growth directly and indirectly. 
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