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DESCRIPTION
Microbial biotechnology is a rapidly advancing field that plays a 
vital role in the production and enhancement of food and 
beverages. By attaching the diverse metabolic capabilities of 
microorganisms, scientists and food technologists can develop 
new products, improve existing ones, and certify food safety and 
quality. This field encompasses various applications, from 
fermentation processes to the development of functional foods 
and probiotics.

The backbone of microbial biotechnology in food 
and beverages

Fermentation is one of the oldest and most widely used 
applications of microbial biotechnology in the food and beverage 
industry. This process relies on the metabolic activities of 
microorganisms, such as bacteria, yeasts, and molds, to convert 
raw ingredients into desirable food products.

Bread and bakery products: Yeast, particularly Saccharomyces 
cerevisiae, is essential in bread making. It ferments sugars in the 
dough, producing carbon dioxide and ethanol. The carbon 
dioxide causes the dough to rise, resulting in the light and airy 
texture of bread. Additionally, fermentation imparts unique 
flavors and aromas.

Dairy products: Lactic Acid Bacteria (LAB) like Lactobacillus 
and Streptococcus species are vital for producing yogurt, cheese, 
and other fermented dairy products. These bacteria ferment 
lactose, the sugar in milk, into lactic acid, which acts as a 
preservative and gives these products their characteristic tangy 
taste. Fermentation also affects the texture and nutritional 
profile of dairy products.

Alcoholic beverages: Yeasts are used in the production of 
alcoholic beverages such as beer, wine, and spirits. Saccharomyces 
cerevisiae ferments sugars present in grains, fruits, and other 
sources into ethanol and carbon dioxide. The specific strains of 
yeast and fermentation conditions determine the flavour, aroma, 
and alcohol content of the final product.

Fermented vegetables and soy products: Various bacteria and 
molds are involved in fermenting vegetables (e.g., sauerkraut, 
kimchi) and soy products (e.g., soy sauce, miso, and tempeh). 
These fermentation processes enhance the flavor, nutritional 
value, and shelf life of the products. For instance, the 
fermentation of soybeans by Rhizopus oligosporus in tempeh 
increases the bioavailability of nutrients and introduces beneficial 
compounds.

Probiotics and functional foods

Microbial biotechnology has led to the development of 
probiotics and functional foods, which are designed to provide 
health benefits beyond basic nutrition. Probiotics are live 
microorganisms that, when consumed in adequate amounts, 
confer health benefits to the host.

Probiotic yogurts and supplements: These products contain 
strains of beneficial bacteria, such as Lactobacillus and 
Bifidobacterium, which can improve gut health, enhance immune 
function, and potentially prevent or alleviate various 
gastrointestinal disorders.

Synbiotics: These are products that combine probiotics and 
prebiotics (non-digestible food ingredients that promote the 
growth of beneficial microorganisms in the intestines). Examples 
include certain yogurts and dietary supplements designed to 
enhance the survival and colonization of probiotic bacteria in 
the gut.

Food safety and preservation

Microbial biotechnology also contributes significantly to food 
safety and preservation. Understanding and controlling the 
growth of spoilage organisms and pathogens in food products 
are crucial for ensuring consumer safety and extending shelf life.

Bio preservation: This involves the use of natural or controlled 
microbiota and their antimicrobial products to extend the shelf 
life and enhance the safety of foods. LAB for instance, produces
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bacteriocins antimicrobial peptides that can inhibit the growth 
of harmful bacteria such as Listeria and Salmonella.

Biocontrol agents: These are beneficial microorganisms used to 
control pathogenic and spoilage organisms in food. For 
example, certain yeasts and bacteria can outcompete or inhibit 
harmful fungi and bacteria in fresh produce and dairy products.

Flavour enhancement and novel ingredients

Microbial biotechnology enables the production of novel flavors 
and ingredients that are otherwise difficult or expensive to 
obtain.

Microbial enzymes: Enzymes produced by microorganisms are 
used to modify and enhance flavours in food. For example, 
proteases can hydrolyser proteins into peptides and amino acids, 
which can act as flavour enhancers.

Biotechnologically produced ingredients: Microorganisms can 
be engineered to produce high-value ingredients such as 
vitamins, amino acids, and flavor compounds. For instance, the 
yeast Pichia pastoris can be engineered to produce vanillin, the 
primary component of vanilla flavor, providing a sustainable 
alternative to vanilla extraction from orchids.
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