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METHODOLOGICAL APPROACHES TO THE DESTRUCTION OF 
PROBIOTIC BACTERIA PEPTIDOGLYCAN

Kapustian A.I., Candidate of Technical Sciences, Associate Professor,  
Cherno N.K., Doctor of Technical Sciences, Professor  

Odessa National Academy of Food Technologies 

An increase of disease among the population caused by bacterial and viral pathogens is often 
provoked by suppression of the functional activity of the immune system. The creation of dietary 
supplements and food ingredients based on natural immunotropic compounds for use as a nutrition-
al support in the diet of people with reduced immune status is topical. In this paper a hypothesis 
about the possibility of using lactic acid and bifidobacteria processing products (muropeptides), as 
immunological compounds in dietary supplements and food products, is presented.

Numerous studies have shown that muropeptides, which are part of peptidoglycan of bacte-
rial walls, are signals for the recognition by NOD 1 and NOD 2 immunocompetent receptors and 
are one of the main factors in initiating an immune response of a macroorganism. Using of 
muropeptides in the diet will allow the reproduction of the evolutionarily fixed mechanism of the 
innate immune response to persons suffering from disorders of the functioning of the immune sys-
tem.

The purpose and tasks of the work are the screening of bacterial raw materials as a source of 
immunotropic muropeptides as components of dietary supplements and food ingredients, a thor-
ough analysis of the structure of bacterial walls and existing methods of their disintegration, the 
development of approaches to the destruction of peptidoglycans of probiotic bacteria and the ob-
taining of their components – muropeptides. 

Various bacterial cells can serve as the object for the production of muropeptides, since pep-
tidoglycans are an integral part of their cell walls. But at screening potential raw materials as a 
source of muropeptides for use in dietary supplements and food ingredients, the advantage should 
be given to safe bacteria with high content of peptidoglycan. To these objects can be attributed pro-
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biotic bacterial cultures, because they have GRAS status, in addition, there are accumulated consid-
erable experience in their cultivation. 

Despite the variety of strains of lacto- and bifidobacteria, the structure of their cell walls is 
similar, with a slight variation. The main mass of the cell wall of lacto- and bifidobacteria is pepti-
doglycan (up to 70%). It s a structural biopolymer constructed by alternating blocks of muramic 
acid and N-acetylglucosamine linked by β 1→4 glycosidic bonds. Parallel links of repeating blocks 
of muramic acid and N-acetylglucosamine residues are fixed by peptide bridges liked by covalent 
bonds with muramic acid. These peptides are mainly based on the following amino acids: alanine, 
isoglutamin, lysine, asparagine, mesodiaiminopimelin. 

In the structure of cell walls of probiotic bacteria there are polysaccharides linked by cova-
lent bonds with N-acetylglucosamine, which are often referred to as capsule, since they can form an 
additional shell of bacteria in the form of capsules. Formation of polysaccharide capsules is pre-
dominantly for lactococci and bifidobacteria. Formation of an additional polysaccharide layer 
around a bacterium can serve as a protective factor on one side, which prevents the permeability of 
the bacterial membrane for external degrading factors, and, therefore, ensures its stability. On the 
other hand, fragments of the carbohydrate component of the capsule are signaling elements for the 
recognition of bacteriophage receptors, and, therefore, can contribute to lysis of the cell. Another 
important element of the cell wall of probiotic bacteria is teichoic acid, and their lipophilic deriva-
tive lipoteichoic acids. These elements also play an important role in formation the immune re-
sponse of the macroorganism. These elements also play an important role in formation the immune
response of the macroorganism. The highest content of lipoteichoic acids and lipoproteins among 
probiotic cultures was found in bifidobacteria. The presence of these compounds on the surface of 
the cell wall of bifidobacteria gives them a lipophilic character, which promotes adhesion and effec-
tive functioning in the intestine. 

Since the structure of the cell walls of lactobacter bifidobacteria is similar, the approaches to 
their destruction in order to obtain muropeptides are also similar. Getting muropeptides is a rather 
complex and long-lasting process. Most of the existing methods of obtaining muropeptides are 
based on the combination of physical and enzymatic methods of degradation of peptidoglycans of 
bacterial cells, but the high content of this biopolymer can provoke the difficulty in destruction of 
bacterial cultures. The method of disintegration is also chosen depending on the set scientific tasks. 

To investigate the structure of peptidoglycan of certain bacterial cultures, deep degradation 
is carried out using step-by-step treatment by ultrasound, specific endo- and exoprotease of bacterial 
origin, mumidases, including mutanolysin. The duration of the process can range from 24 to 72 
hours, in addition, such methods require the application of fine purification methods.  

In the case of obtaining of immunotropic components of peptidoglycans (muropeptides) for 
using in medical or prophylactic practice, chemical methods of disintegration of bacterial cells 
(treatment with alkali or acid), enzymatic methods with using proteases of animal origin, combina-
tion of physical and enzymatic methods of disintegration are used. 

Based on information on standard methods of destruction of cell walls of bacteria, we have 
developed modified methods of muropeptides obtaining and have determined optimal modes of 
destruction of probiotic cultures, taking into account the peculiarities of their cell membrane struc-
ture. Destruction of peptidoglycans and obtaining of muropeptides was carried out with the combi-
nation of physical and enzymatic factors of influence, namely, ultrasound treatment with subsequent 
fermentolysis by lysozyme and proteases of animal, plant and microbial origin (Fig. 1). 

In addition, a number of innovative methods of destruction of peptidoglycans of probiotic 
cultures have been implemented in order to obtain muropeptides: 

– application of autolytic processes under the influence of exogenous lysines and aggres-
sive factors at different stages of biomass cultivation; 

– microwave treatment, which was previously considered the least effective among physi-
cal factors of influence. An effective primary destruction of the cell membrane of probi-
otic bacteria by this method was achieved; 
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– it is suggested to carry out lysis of probiotic bacteria under the influence of specific and 
non-specific bacteriophages. 

Fig. 1. Standard and innovative methods of disintegration of probiotic cultures for the 
purpose of obtaining muropeptides

Consequently, a thorough analysis of the cell structure of probiotic bacteria, existing meth-
ods of their disintegration, allowed to identify the innovative ways of their destruction, to offer 
technological solutions and to develop optimal regimes for the production of muropeptides.

СУЧАСНІ МЕТОДОЛОГІЧНІ ПІДХОДИ ДО БІОТЕХНОЛОГІЧНОЇ 
ПЕРЕРОБКИ РОСЛИННОЇ І МІКРОБІАЛЬНОЇ СИРОВИНИ

Данилова О.І., к.х.н.,с.н.с., Решта С.П., к.т.н., доц.
Одеська національна академія харчових технологій

Попит на технології, які дають можливість вирішувати проблеми безпеки навколиш-
нього середовища, продовольства та життєдіяльності людей останнім часом зростає і не 
втрачає актуальності. Біотехнологія відноситься до інноваційних технологій, є однією із 
ключових критичних технологій сталого розвитку у світі. Саме із біотехнологічними проце-
сами пов’язані основні світові тенденції переробки сільськогосподарської сировини. Завдяки 
біотехнологічним методам можливе одержання якісних продуктів харчування, нових матері-
алів, палива нового покоління, нових способів переробки відходів, ліквідація наслідків від 
забруднень та ін. [1-3]. 

В Україні частка продукції, що виробляється із застосуванням біотехнології, є неви-
правдано малою, незважаючи на наявний значний потенціал. Метою роботи є оцінка науко-
вої перспективності та інноваційного потенціалу досліджень, які стосуються переробки рос-
линної і мікробіальної сировини методами біотехнології.

Об’єктами дослідження є сучасні методологічні підходи до проведення науково-
дослідних розробок. Методика досліджень – системний підхід до досліджень фактологічних 
матеріалів, зокрема нормативно-правових актів, абстрактно-логічний підхід щодо узагаль-
нення результатів дослідження та формулювання висновків.

При створенні та впровадженні нової технологічної системи переробки сировини та 
отримання нових продуктів харчування або функціональних інгредієнтів для корекції влас-
тивостей харчових продуктів необхідно враховувати такі чинники:

— глобальну необхідність раціонального використання сировини та утилізацію всіх 
матеріальних відходів;

— збалансованість отриманих харчових продуктів за основними компонентами; 

Methods of disintegration of probiotic bacteria
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