
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                           Volume: 07 Issue: 07 | July - 2023                                SJIF Rating: 8.176                                 ISSN: 2582-3930  

 

© 2023, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM24679                                   |        Page 1 

Lactobacillus Plantarum: A Potential Health Booster – 

A Comprehensive Review 

 
By: Eesha Sabnis, Khushi Dutt Vatsa, Nikita Bagade, Yeshaswini Radhakrishnan, Dr. Narendra Kumar S 

 

 
Abstract 

 

Lactobacillus plantarum has potential applications and health benefits. 

This comprehensive literature review highlights the probiotic 

properties of L. plantarum and its ability to withstand adverse 

conditions and adhere to the intestinal epithelium. It has immense 

applications in the food industry, focusing on fermentation, 

preservation, and bioactive compound production. Furthermore, the 

impact of L. plantarum on human health, including its role in 

modulating gut microbiota, enhancing immune responses, and 

potentially preventing gastrointestinal disorders are indicated. This 

literature review suggests its therapeutic potential in allergy, asthma, 

autoimmune disorders, and cancer. This research emphasizes L. 

plantarum's potential as a versatile probiotic strain with significant 

health implications. 
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1. Introduction 

 

Lactobacillus plantarum, a type of lactic acid bacteria, has 

gained significant attention in recent times due to its potential 

applications in different areas, including probiotics, food 

fermentation, pharmaceuticals, and biotechnology. plantarum, 

originally found in various sources such as fermented foods and 

the digestive tracts of humans and animals, possesses unique 

characteristics that make it a promising resource for microbial 

studies. 

In terms of human health, L. plantarum holds potential for 

therapeutic applications in areas such as gastrointestinal 

disorders, immune system regulation, and overall well-being. 

Food fermentation is another significant area where L. 

plantarum's capability to metabolize different substances and 

produce a variety of compounds makes it an ideal choice for 

fermenting a wide range of food products, including dairy, 

vegetables, and cereals. Furthermore, its probiotic properties 

contribute to improving the safety and shelf life of fermented 

foods. 

In addition to its role in human health and food fermentation. 

Its genetic flexibility and metabolic versatility make it an 

attractive candidate for developing biotechnological 

applications, such as producing biofuels, bioplastics, and other 

value-added products. 

Despite the numerous opportunities presented by Lactobacillus  

 

 

plantarum, there are several challenges to address. 

Furthermore, further research is necessary to optimize 

production processes, scale-up applications, and fully explore 

the potential of this versatile microbial species. 

This comprehensive review aims to explore the potential 

applications and health benefits of Lactobacillus plantarum. 

 

 

2. Characteristics and Diversity of Lactobacillus 

plantarum 

 

Lactobacillus plantarum, a rod-shaped bacterium 

belonging to the Lactobacillus genus, is a Gram-positive, 

non-spore-forming organism. Here are some important 

aspects of its genetic diversity and key characteristics: 

Genetic Diversity: L. plantarum displays significant 

genetic diversity, with various strains and isolates 

exhibiting variations in their genomic content and 

phenotypic traits. plantarum to adapt and thrive in diverse 

environments, including plant and animal-associated 

habitats, as well as fermented food ecosystems. 

Metabolic Capabilities: L. plantarum to utilize diverse 

carbon sources, aiding its survival and growth in various 

ecological niches. 

Acid Tolerance: L. plantarum demonstrates remarkable 

tolerance to acidity, allowing it to survive and flourish in 

low pH environments such as the human gastrointestinal 

tract and acidic food environments. plantarum exhibits 

resistance to various environmental stresses, including bile 

salts, oxidative stress, and antimicrobial compounds. 

plantarum strains possess functional properties that 

contribute to their beneficial effects. plantarum is also 

known for its enzyme production capabilities, including 

amylases, proteases, and lipases, which aid in the 

breakdown of complex substrates during fermentation 

processes. 

Adhesion and Biofilm Formation: Many L. plantarum 

strains possess adhesion properties, allowing them to 

adhere to intestinal epithelial cells, promoting interactions 

between the microbe and the host and potentially 

conferring health benefits. plantarum strains have been 

extensively studied for their probiotic properties. 
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Lactobacillus plantarum as Probiotics 

Lactobacillus plantarum has gained recognition as an 

important probiotic species, primarily due to its positive 

impact on gut health and its ability to regulate the 

microbiota. Probiotics are live microorganisms that, when 

consumed in appropriate amounts, provide health benefits 

to the host. In this section, we will explore the role of L. 

plantarum in promoting gut health, elucidate its 

mechanisms of action, and discuss the documented 

beneficial effects on human health based on clinical studies 

and supporting evidence. 

Gut Health and Microbiota Regulation: 

L. plantarum plays a vital role in maintaining a healthy gut 

environment by fostering a balanced composition of the 

microbiota. It competes with potential pathogens for 

nutrients and adhesion sites, effectively preventing the 

colonization of harmful microorganisms. plantarum also 

produces antimicrobial substances, such as organic acids 

and bacteriocins, which inhibit the growth of pathogens 

and contribute to the establishment of a favourable 

microbial ecosystem in the gut. 

3.2 Mechanisms of Action and Beneficial Effects 

L. plantarum exerts its beneficial effects through various 

mechanisms, which include: 

 

3.2.1 Immunomodulation 

 

L. plantarum has the ability to regulate the immune system 

by stimulating the production of anti-inflammatory 

cytokines and promoting the development of regulatory 

immune cells. This immune modulation helps maintain a 

balanced immune response and reduces excessive 

inflammation, which is associated with various 

gastrointestinal disorders. 

 

3.2.2 Metabolic Activities 

 

L. plantarum produces enzymes that aid in the breakdown 

of complex carbohydrates, facilitating the digestion and 

absorption of nutrients. It also produces short-chain fatty 

acids (SCFAs) through fermentation, which provide 

energy to the cells lining the colon and contribute to a 

healthy gut environment. 

 

3.2.3 Modulation of the Gut-Brain Axis 

 

L. plantarum can communicate with the central nervous 

system through the gut-brain axis. It produces 

neurotransmitters and neuroactive compounds that 

influence the communication between the gut and the 

brain, potentially affecting mood, cognition, and 

behaviour. 

 

3.3 Clinical Studies and Evidence 

Clinical studies have yielded evidence that supports the 

probiotic properties of Lactobacillus plantarum. These 

studies have investigated the effects of specific strains of 

L. plantarum on various health conditions, including 

gastrointestinal disorders, immune system modulation, and 

overall well-being. Noteworthy findings from these studies 

include: 

3.3.1 Irritable bowel syndrome (IBS) 

Clinical trials have demonstrated that certain strains of L. 

plantarum can alleviate symptoms associated with IBS, 

such as abdominal pain, bloating, and changes in bowel 

habits. 

3.3.2 Inflammatory Bowel Disease (IBD) 

L. plantarum has shown promise in reducing inflammation 

and improving disease activity in patients with ulcerative 

colitis and Crohn's disease. 

3.3.3 Immune Function 

Research indicates that L. plantarum can enhance immune 

function and lower the risk of respiratory tract infections 

and allergic responses. 

3.3.4 Antimicrobial Activity 

L. plantarum strains have exhibited inhibitory effects 

against various pathogens, including Helicobacter pylori, 

Escherichia coli, and Staphylococcus aureus. 

 

4. Lactobacillus plantarum in Food Fermentation 

 

Lactobacillus plantarum is well-known for its significant 

contribution to food fermentation processes. It has been 

extensively utilized in both traditional and large-scale 

industrial fermentations, primarily due to its ability to 

enhance flavour development, preservation, and nutritional 

value. plantarum plays a vital role in ensuring the safety 

and prolonging the shelf life of fermented foods. 

 

4.1 Utilization in Traditional and Industrial Food 

Fermentations 

L. plantarum has been employed in various traditional 

fermented foods, including sauerkraut, kimchi, sourdough, 

fermented vegetables, and pickles. Its presence in these 

fermentation processes is crucial for initiating and 

maintaining the desired conditions, resulting in the 
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characteristic flavours, textures, and preservation of these 

food products. 

In the industrial sector, L. plantarum It is commonly 

utilized in the dairy industry for fermenting yogurt, cheese, 

and other fermented milk products. plantarum also finds 

applications in the fermentation of fruit juices, soy-based 

products, meat products, and fermented beverages such as 

kombucha and kefir. 

4.2 Role in Flavour Development, Preservation, and 

Nutritional Enhancement 

plantarum has a significant impact on the flavours of 

fermented foods. During fermentation, it produces various 

metabolic byproducts, such as organic acids, esters, and 

volatile compounds, which contribute to the unique 

flavours and aromas of fermented products. plantarum also 

adds tanginess and acidity to fermented foods. 

In addition, L. plantarum plays a crucial role in preserving 

fermented foods. This ability to prevent the growth of 

undesirable microorganisms helps extend the shelf life of 

fermented products and ensures their safety for 

consumption. 

L. plantarum also enhances the nutritional value of 

fermented foods. 

4.3 Enhancement of Safety and Shelf Life of Fermented 

Foods using L. plantarum 

L. plantarum in fermented foods enhances their safety by 

inhibiting the growth of pathogens and spoilage 

microorganisms. This inhibitory effect improves the safety 

and extends the shelf life of fermented food products. 

Furthermore, L. plantarum helps maintain the quality and 

stability of fermented foods during storage. plantarum 

helps preserve the sensory characteristics, nutritional 

content, and overall quality of fermented food products 

over an extended period. 

 

5. Lactobacillus plantarum in Pharmaceuticals 

Lactobacillus plantarum, a versatile microorganism, has 

garnered attention in the pharmaceutical industry for its 

potential applications in producing bioactive compounds, 

antimicrobial substances, enzymes, and therapeutic 

molecules. Let's explore the pharmaceutical uses: 

5.1 Potential as a Source of Bioactive Compounds 

L. plantarum is a valuable source of bioactive compounds 

with potential therapeutic value. These include 

antimicrobial substances, antioxidants, anti-inflammatory 

agents, and anticancer compounds. Researchers are 

investigating the extraction and production of these 

bioactive compounds from L. plantarum 

5.2 Production of Antimicrobial Substances, Enzymes, 

and Therapeutic Molecules 

L. plantarum has the ability to produce antimicrobial 

substances, such as organic acids, bacteriocins, and 

antimicrobial peptides. plantarum also produces enzymes, 

such as proteases, amylases, and lipases, which have 

applications in various pharmaceutical processes, 

including enzyme replacement therapies and drug 

synthesis. 

Additionally, L. plantarum has the potential to produce 

therapeutic molecules, such as enzymes, bioactive 

peptides, and therapeutic proteins. 

5.3 Applications in Drug Delivery Systems and 

Targeted Therapies 

L. plantarum is being investigated for its use in drug 

delivery systems and targeted therapies. It can be 

engineered to act as a carrier for therapeutic agents, 

enabling targeted delivery to specific sites in the body. 

Engineered strains can be designed to release the 

therapeutic payload under specific conditions, such as in 

response to pH or enzymatic cues in the target site, 

improving drug effectiveness and minimizing side effects.  

Furthermore, L. plantarum can serve as a platform for 

expressing therapeutic proteins and peptides. plantarum 

can produce and deliver therapeutic molecules directly to 

the site of action, facilitating localized treatments and 

reducing systemic exposure. 

The potential applications of L. plantarum in the 

pharmaceutical industry extend beyond drug delivery 

systems. 

 

6. Biotechnological Applications of Lactobacillus 

plantarum 

Lactobacillus plantarum, with its versatile metabolic 

capabilities and genetic manipulability, holds significant 

potential for a wide range of biotechnological applications. 

plantarum can be enhanced and modified to produce 

desired compounds and exhibit specific traits. It also has 

the capacity to produce biofuels, bioplastics, and value-

added products. 
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6.1 Genetic Engineering 

Genetic engineering techniques can be employed to 

improve L. By introducing targeted genetic modifications, 

such as gene knockout, overexpression, or the introduction 

of foreign genes, L. plantarum can be engineered to 

produce desired compounds or exhibit specific traits. 

These approaches enable the development of improved 

strains with enhanced productivity, increased stress 

tolerance, or novel functionalities for various 

biotechnological applications. 

6.2 Biofuels, Bioplastics, and Value-Added Products 

L. plantarum can serve as a microbial platform to produce 

biofuels and bioplastics. plantarum can be engineered to 

metabolize renewable feedstocks like sugars or 

lignocellulosic biomass, resulting in the production of 

biofuels such as ethanol or butanol. plantarum can be 

modified to produce bioplastics, specifically 

polyhydroxyalkanoates (PHAs), which are biodegradable 

and can serve as alternatives to petroleum-based plastics. 

Additionally, L. These products find applications in the 

food, pharmaceutical, and chemical industries, offering 

opportunities for sustainable and economically viable 

production processes. 

6.3 Large-Scale Cultivation and Downstream 

Processing 

Industrial-scale cultivation techniques, such as batch, fed-

batch, or continuous fermentation, can be employed to 

optimize biomass and product yields. Process parameters 

like temperature, pH, aeration, and nutrient availability are 

carefully controlled to maximize productivity and ensure 

consistent product quality. 

Downstream processing plays a crucial role in the recovery 

and purification of target compounds produced by L. 

Techniques such as cell separation, filtration, 

chromatography, and drying methods are used to isolate 

and concentrate the desired products from the fermentation 

broth. 

7. Safety Considerations and Regulations for 

Lactobacillus plantarum 

The safety assessment and regulation of Lactobacillus 

plantarum strains are crucial to ensure their safe use in 

various applications. Let's explore these safety 

considerations and regulations: 

 

7.1 Safety Assessment and Evaluation of L. plantarum 

Strains 

 

L. plantarum strains in food or pharmaceutical 

applications, safety assessments are conducted to evaluate 

potential risks. This includes characterizing the strain, 

assessing genetic stability, understanding metabolic 

properties, and evaluating potential hazards associated 

with their use. 

Safety evaluations also involve checking for the absence of 

virulence factors and toxin production by L. plantarum. 

Additionally, studies are conducted to assess the potential 

for horizontal gene transfer, which could lead to the spread 

of antibiotic resistance genes to other bacteria. 

 

7.2 Evaluation of Potential Allergenicity and Antibiotic 

Resistance 

 

This involves analysing protein sequences and comparing 

them to known allergens to identify potential cross-

reactivity or allergenic proteins. Animal studies or in vitro 

tests may also be performed to assess allergenic potential. 

The evaluation of antibiotic resistance is also important, 

particularly regarding the potential transfer of resistance 

genes. plantarum strains to antibiotics and to detect the 

presence of antibiotic resistance genes. These assessments 

help determine the risk of spreading antibiotic resistance 

through L. plantarum. 

7.3 Regulatory Guidelines and Standards 

The use of Lactobacillus plantarum in the food and 

pharmaceutical industries is subject to regulatory 

guidelines and standards to ensure consumer safety and 

product quality. Regulatory bodies like the FDA and EFSA 

have established guidelines and regulations for the use of 

L. plantarum in different applications. 

These guidelines specify permitted applications, maximum 

allowable concentrations, and quality control requirements 

for L. plantarum strains to maintain product quality, safety, 

and consistency. 

Manufacturers and researchers must stay updated with 

evolving regulations and adhere to the guidelines and 

standards set by relevant regulatory authorities in their 

regions. 

 

8. Conclusion 

This comprehensive analysis concludes by highlighting the 

several possible uses and health advantages of 

Lactobacillus plantarum. L. plantarum's probiotic 

qualities, ability to produce bioactive compounds, and 

capacity for genetic engineering present significant 

potential in industries including food fermentation, 

medicines, and biotechnology. To ensure its proper usage, 

safety concerns and regulatory compliance are essential. 

http://www.ijsrem.com/
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This study serves as a useful resource for academics and 

business people who want to take use of L. plantarum's 

many potentials for improving agricultural production, 

human health, and biotechnology. 
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