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All highly developed countries of the world classify biotech-
nology as one of the most important modern industries, considering
it a key method of industrial reconstruction in accordance with the
needs of the time, and take measures to stimulate its development.

Biotechnological processes are multifaceted in their historical
roots and structure; they combine elements of the fundamental
sciences, as well as a number of applied industries, such as chemical
technology, mechanical engineering, and economics.

Elements of biotechnology are included in the list of so-called
“critical” technologies, including:

— bio catalytic, biosynthetic and biosensor technologies;

— biomedical and veterinary technologies;

— genomic, proteomic and post-genomic technologies;

— cell technologies;

— bioengineering technologies;

— technologies for monitoring and predicting the state of the
environment, preventing and eliminating its pollution;

— technologies for energy efficient production and conversion of
energy using fossil fuels [2].

Thus, the potential of biotechnology in various industries is great
and requires extensive development and implementation in specific
technological and technical solutions.
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BIOTECHNOLOGY IN THE FOOD INDUSTRY

Elita Mseka Kachifubu, student of the specialty Biotechnology and
bioengineering, BT-21 group

Liudmyla Floka, Associate Professor of the Department of Commo-
dity science, Biotechnology and Expertise and Customs, Ph.D.
Poltava University of Economics and Trade

Wine, beer, kvass have been known since time immemorial,
although the role of microorganisms in their technology became
clear only in the last century. We owe the presence of bread,
alcoholic beverages, vinegar, cheese, yogurt and much more to
enzymes produced by various microorganisms.
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Biotechnology provides a lot of opportunities to improve methods
of processing raw materials into final products: natural flavors and
dyes; new technological additives, including enzymes and emulsi-
fiers; starter cultures; environmentally friendly production processes;
new means to ensure the safety of products in the manufacturing
process; and even biodegradable plastic packaging that kills bacteria.

Glutamic acid. It is synthesized by microorganisms and in the
form of white powder is added to food to enhance the aroma of meat,
fish and mushroom products. An essential component of dry soups
and canned foods. Japan is a pioneer in the use of flavor enhancers.

Vitamins. Used not only in medicine but also in the food industry.
In addition to vitamins B, and B,, there has recently been a growing
interest in the use of beta-carotene (provitamin A) in food, which is
also obtained by biotechnology.

Dietary protein. People eat meat for protein, although the protein
content in meat is not so high (in bacteria, for example, 2-3 times
more) and «meat» protein is expensive: the animal must eat about
20-40 times more protein than from it we receive in the form of
meat. Therefore, the long-held dream of biotechnologists is to obtain
food protein directly from microorganisms, bypassing the food chain
of animals.

To obtain special varieties of sausages, special bacterial prepara-
tions (starter cultures, leavens) of certain types of microorganisms
are introduced into the minced meat, which promote maturation
(fermentation) and give the contents of the sausage loaf specific
organoleptic properties, ensuring microbiological safety and cooking
in the absence of cooking [1].

Enzymes. By treating milk with the enzyme beta-galactosidase,
«lactose-free» milk is obtained, which is intended for people who do
not tolerate the milk sugar contained in milk — lactose. In dairies,
whey containing up to 5 % lactose, which does not in itself have a
wide range of applications, is often used as waste. Treatment with its
enzyme allows you to get a glucose solution on which you can grow
yeast, make alcohol and much more.

The enzyme pectinase is used to produce cider from apples and
juices — while these drinks are clarified due to the enzymatic
dissolution of the mud, which consists mainly of pectin’s. When
dissolved, sugar-like substances are obtained. The enzyme cellulose
is used in the preparation of instant coffee, as well as to improve the
consistency of mushrooms and vegetables. Glucose oxidase is used
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to remove oxygen from milk powder, coffee, beer, mayonnaise,
juices. Protease — for tenderizing meat.

Food preservatives. Currently, effective and harmless preserva-
tives of biotechnological origin have been obtained, for example,
nisin, secreted by special strains of lactic acid bacteria. Its micro-
scopic addition to the pasteurized product (milk, green peas, juices,
soups) allows to obtain an effect similar to the effect of severe heat
sterilization, with the destruction of spores and at the same time
preserving the taste and integrity of the product for a long time.
Another example is the preservative dalvacin, which works against
molds but does not affect bacterial growth.

«Negative Biotechnology». In general, in the food industry,
foreign microflora usually contributes to food spoilage. Therefore,
many efforts are aimed at combating extraneous microflora. Preser-
vatives are just one aspect of this struggle. Today, the term «negative
biotechnology» is used to describe such events (the protection of
cooked food from the penetration and exposure of unwanted micro-
organisms). In meat biotechnology, a «barrier» is used — a compe-
titive microflora. This term refers to a consortium of microorganisms
with positive technological properties and suppressing the
development of unwanted microflora [2].

Biotechnology also holds great promise in improving the perfor-
mance of functional foods. Programs for the development and intro-
duction to the market of drug products, the systematic use of which
has a regulatory effect on certain systems and organs of the body,
improving human health, are adopted in many countries. Such pro-
ducts contain an increased amount of essential amino acids, vitamins,
minerals and other biologically active substances compared to the
usual ones.
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