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Enzymes used to produce new types of beer and beverages

Ekaterine Bendeliani
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The paper discusses enzymes used to produce new types of beer and beverages. Motivated by the effecti-
veness of various low-carb diets, millions of people are trying to limit their carbohydrate intake. As a result, the
food industry is forced to change the recipes of manufactured products to meet the growing demand for low-
calorie foods. Low-carb may not be the only solution to maintaining a healthy weight, but this dramatic change in
consumer behavior could lead to further, more profound changes in the food industry. The increase in the
consumption of high-calorie, sugary and saturated fat-rich foods, combined with a decrease in physical activity,
has led to an increase in the overweight population. For centuries, enzymes have been safely used in various food
products. The biological diversity of enzymes provides the food industry with wide opportunities. Future
applications of biotechnology are likely to be directed towards the creation of enzymes that have a positive impact
on consumer health and safety. Food and beverage manufacturers will then increasingly use bioactive enzymes to
create products that will help solve the world's problems.

Keywords: enzymes, beer, beverages, food products.

In both developed and developing countries, more and more people suffer from malnutrition, leading to
increased disease and mortality. Enzymes contribute to the development of new food products and the
improvement of existing products that meet the growing demand for healthy and nutritious foods and
beverages. They act selectively on food components, depending on the composition of the food and
beverage and the production process. By using enzymes, food technologists can selectively modify
carbohydrates, proteins and lipids in complex food systems and create safe and palatable products. For
example, to selectively modify one protein in a complex food system without affecting the properties of
other proteins, carbohydrates and lipids, the use of an enzyme that breaks down a specific amino acid
chain can be more effective than heating or the addition of chemical oxidants. In addition, enzymes,
which are biological proteins and have been used reliably for many years, are considered safe compared
to many chemical additives.

Modern enzymatic technology was first applied to the hydrolysis of starch, where enzymes are used to
hydrolyze both starch and its by-products (maltodextrins, glucose, and concentrated syrups). The me-
thods for producing these materials and the use of enzymes for this purpose are well studied [1]. The
use of enzymes in food production has gradually increased, with improvements in their catalytic
activity, an expanded range of feedstocks, process acidity, and temperature, and a reduction in enzyme
costs. The use of enzymes has allowed traditional products to be used for new purposes.

In the brewing industry, increasing demands on the efficiency of the brewing process, the stability of
product quality, and the use of auxiliary agents (including carbohydrate sources instead of barley malt)
have led to the use of exogenous enzymes. a-amylase, B-amylase, glucoamylase, B-glucanase (endo-1,3-
B-glucanase), and proteinase have long been successfully used in beer production [4;5].

Recently, there has been interest in the creation of beers in which the quality of beer fermentation is
controlled and regulated[6]. The production of beers with reduced or no alcohol content has been
achieved by using a combination of thermostable, targeted enzymes (e.g., Amilex 3T and B-glucanase
750L from Genencor). These enzymes provide starch release and hydrolysis while simultaneously redu-
cing beer viscosity, resulting in higher levels of fermentable oligosaccharides compared to traditional
technology. On the other hand, ultra-light, light-colored beers with reduced carbohydrate content (less
than 2.6 g carbohydrates per 275 ml) but with 5% alcohol can be produced using enzymes such as
glucoamylase [7] and others that remove polysaccharide side chains (e.g., pullulanase). Traditional beer
contains non-fermentable dextrins because the enzymes present in malt cannot hydrolyze all a-chains



(1-6) in amylopectin during the milling process. Glucoamylase increases the fermentability of beer by
hydrolyzing a-chains to dextrins, while pullulanase hydrolyzes only a(1-6) chains. The fermentability
of beer can also be increased by adding glucose syrup. Beer is recognized for its health benefits, which
include increased levels of insoluble dietary fiber, which supports intestinal microflora.

An important aspect of juice production is the reduction of the cost of processing food raw materials,
while maintaining the organoleptic properties and stability of the final product. Exogenous enzymes
allow for the efficient isolation of components and are used to break down fruit cell walls during
maceration, liquefaction and depectinization. [8]. In addition, acid amylases are used to process starchy
fruits. One of the advantages of consuming fruits and vegetables is the absorption of flavonoid glu-
cosides (polyphenol glucosides), which have a beneficial effect on many factors, including their benefi-
cial effect on the intestinal microflora, antimicrobial activity (e.g., inhibition of Listeria Monocy-
togenes), reduction of the risk of colon cancer (and possibly other types of cancer), and reduction of the
development of cardiovascular diseases. When using enzymes in fruit and vegetable processing, the task
of the technologist is to convert bioavailable materials into the most effective form for absorption.
Enzymes and various antimicrobial peptides are also effectively used to extend the shelf life of many
perishable products. The antimicrobial peptide nisin is used to prevent the growth of botulinum spores
in processed cheese. Nisin, in combination with the enzyme lysozyme, has been shown to be effective
in killing Listeria monocytogenes on the surface of cooked meat products, such as sausages [10].
Chemical antioxidants have a long history of use in food products, but are considered chemical additi-
ves and therefore their use is of concern. Enzymes offer an alternative approach to food preservation.
Glucose oxidase and catalase act as very powerful oxygen scavenging systems in packaged foods and
beverages. In foods with sufficient glucose levels, glucose oxidase and catalase remove 100% of the
oxygen present in the system, thereby preventing the deterioration of flavor and color due to rancidity
and oxidation [11].

Thus, for centuries, enzymes have been used safely in a variety of food products. The biological dive-
rsity of enzymes offers a wide range of opportunities for the food industry. Future applications of bio-
technology are likely to be directed towards the creation of enzymes that have a positive impact on
consumer health and safety. Food and beverage manufacturers will then increasingly use bio-enhanced
enzymes to create products that help solve the world's problems.
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