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Annotation: The article considers that the majority of biotechnologies in industry and agriculture 

are based on catalytic processes carried out by enzymes of microbial origin. Special importance 

is currently attached to enzyme preparations of proteolytic action, which is due to the significant 

opportunities for their multi-purpose use in various industries. Particularly relevant in recent 

years is the use of proteolytic enzymes in basic and applied medical research-the detection of vital 

proteins in the human body. In this paper, we selected the most promising strain - a producer of 

proteolytic enzymes. The activity of proteolytic enzymes formed by local strains isolated from 

natural sources (soil of the Turkestan region) was studied. Active producers of proteases are 

bacteria, microscopic fungi and actinomycetes. Microscopic fungi of the genus Aspergillus have 

the greatest ability to biosynthesize proteases. As a seed material, an aqueous spore suspension 

obtained after the growth of fungi was used. The choice of the producer strain is determined by its 

ability to provide sufficiently high levels of protease activity in the fermentation medium, the rate 

of formation of enzymes per unit mass of the substrate used, as well as the cost of the substrates 

themselves. 

Key words: strains, proteases, cultivating, enzymes, proteins, screening. 
 

DOI: https://doi.org/10.32523/2616-7034-2020-133-4-16-21 

 
 

 

 

 
Proteases are enzymes from the class of hydrolases that cleave the peptide bond between amino 

acids in proteins. They are one of the most important industrial enzymes [1]. 

The most promising sources of protease production are microorganisms. Active producers of 

proteases are bacteria, microscopic fungi and actinomycetes. The choice of the producer strain is 

determined by its ability to provide sufficiently high levels of protease activity in the fermentation 

medium, the rate of formation of enzymes per unit mass of the substrate used, as well as the cost 

of the substrates themselves [2].We can name hundreds of microorganisms belonging to various 

taxonomic groups that are used in the industrial production of proteases. They are most often 

related to childbirth Bacillus, Aspergillus, Penicillium, Rizopus, Streptomyces, Pseudomonas, Streptococcus, 

Lactococcus, Aeromonas инекоторыедругие [3-6]. 

Microscopic fungi of the genus have the greatest ability to biosynthesize proteases Aspergillus: A. 

oryzae, A. flavus, A. foetidus, A. niger, A. terreusetc [7-9].Thus, it was found that micromycetes, unlike 

bacteria, form not only serine and metal-dependent proteinases, but also carboxyl proteinases and a 

complex of peptidases. Fungi of the genus Aspergillus as important industrial microorganisms for the 

production of various enzymes were included in the list of safe cultures [10]. 
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37 fungal strains isolated from various natural objects (soils, plant residues, etc.) using soil 
breeding or storage cultures were used as the objects of research [11-12]. Identification of the 
selected fungi before the genus was performed based on the results obtained by analyzing macro, 
micro morphological features, morphological features of conidial sporulation of the culture under 
study, and comparison with those presented in the determinants [10-12]. The selection of producing 
strains was carried out in two stages. At the first stage, a high-quality (Cup) method was used, which 
provides for growing crops on agarized selective nutrient media. The tested mushrooms were grown 
in Petri dishes on modified Chapek media with sodium Caseinate and kept in a thermostat at 30°C 
for 2 days. Colonies with the largest zones of hydrolysis (enlightenment) of the nutrient medium, 
protease activity was estimated by the ratio of the diameter of the enlightenment zones (dzones) and 
the diameter of the colonies (dcolonies). Deep cultivation of fungi was carried out in 250 ml Erlenmeyer 
flasks with 50 ml of nutrient medium on a rocker (180-200 rpm) at 26-30°C for 4-7 days. The nutrient 
medium contained (g/l): rye bran-20.0; malt sprouts-5.0; NH4NO3 (medium # 1) - 1.0; KH2PO4-1.0; 
MgSO4×7H2O – 0.5; KCl – 0.5; FeSO4×7H2O – 0.01. The initial pH of the nutrient medium is 4.5.

As a seed material, an aqueous spore suspension obtained after the growth of fungi on a supporting 
medium for 14 days at 24-26 oC was used. At the end of cultivation, the biomass was separated by 
filtration, and the culture liquid filtrate was used for analysis. The total proteolytic activity was 
determined by a modified Anson method [13] in which a 2% solution of bovine hemoglobin denatured 
with urea was used as a substrate. As a unit of proteolytic activity, the amount of the enzyme was 
taken, which in 1 minute under experimental conditions (30-50°C, pH 5.0) catalyzes the transition to 
the state of such an amount of hemoglobin that contains 1mmol of tyrosine (1mmol of tyrosine is 0.181 
mg), which is not precipitated by a 5% solution of trichloroacetic acid. The experimental results 
presented in this paper represent the average values of 3-5 experiments. For statistical processing of 
the obtained data, the Microsoft Excel computer program was used.

To increase the effectiveness and reduce the time of detection of biologically active compounds, 
the selection of the screening method is relevant when searching for producers of any groups 
of substances of natural origin. The criterion for evaluating the decay of a substance, sample, or 
material can be the formation of colonies of microorganisms and the appearance of lysis zones. In 
microbiological practice, the screening method is used to detect the presence of enzymes by seeding 
on Petri dishes and in test tubes.

The literature presents Express methods of selection of microorganisms-producers of proteases 
on nutrient media containing various protein substrates: meat-peptone gelatin (MPG) «column» in 
a test tube, rolled horse or bovine serum, milk, blood agar. To detect proteolytic activity, a modified 
CAPEC medium with sodium Caseinate was used. Microorganisms with proteolytic activity formed 
lysis zones on the medium with casein, forming a transparent area around the colonies.

Using the above-mentioned Express method, the ability of 37 micromycetes isolated from the 
environment was analyzed. The ability to produce proteases was detected in 11 cultures, of which 7 
strains were related to the genus Aspergillus, 2 – Actinomyces, 2 – Trichoderma, The relationship of the 
diameters of lysis areas and diameters of colonies made up: of 1.02– 2,03. The most active protease-
producing strains were selected based on the maximum values of the d zone / d ratio of the colony 
(table 1).

Table 1 – Comparative analysis of collection strains-producers of proteases

№ Strains Samplinglocation dzones/ 
dcolonies

КОЕ/
г×10-6

1 A. flavus Tolebi district, vill. Tasaryk, serozem 1,06±0,05 16,1
2 A. foetidus 1 Kazygurt district, village. Rabat, serozem 1,02±0,05 15,4
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3 A. orizae 1 Arys, vill. Montaitas, Sierozem 1,92±0,04 17,4
4 A. niger 1 Saryagash district, village Tabolina, the 

Sierozem
2,03±0,03 8,7

5 A.orizae2 Tulkibas district, village of Yntymak, 
Sierozem

1,55±0,04 11,4

6 A. niger 2 Tolebi district, Lenger city, the Sierozem 1,68±0,04 9,3
7 Tr. viride Maktaral district, zhetisay city, Sierozem 2,00±0,04 15,3
8 Tr. koningii Shymkent, Enbekshidistrict, Sierozem 2,02±0,05 15,5
9 A. foetidus2 Tulkibas district, village of Yntymak, 

Sierozem
1,84±0,05 11,5

10 Actinomyces ther movulgaris Shymkent, al-Farabidistrict,Sierozem 1,93±0,05 10,4
11 Actinomyces fradiae Saryagash district, Derbesek village, 

Sierozem
1,85±0,04 10,6

This method made it possible to quickly differentiate colonies with proteolytic activity. The largest 
diameter of clarification around the colonies were the following strains: A. niger 1, isolated from the 
gray-earth soil of Saryagash district, Tabolino village; Tr. koningii, isolated from the soil of Enbekshinsky 
district, Shymkent and Tr. viride, isolated from the soil of Maktaralsky district, Zhetysay. However, for 
quantitative determination of protease activity, it is necessary to screen the most active variant during 
deep cultivation of microorganisms, which served as the next stage of work

In order to obtain directed biosynthesis of proteolytic enzymes and increase the productivity 
of protease-producing strains, the influence of natural nutrient medium was studied, taking into 
account the physiological needs of the producers. When selecting the components of the natural 
nutrient medium, the fact that starch and proteins are favorable for the active formation of proteases 
was taken into account, that is, the main components of the medium should be grain raw materials. 
We conducted a search for grain raw materials that have a low cost. Such a source in the Turkestan 
region may be rye used for feeding livestock. Rye (Secalecereale) is a cereal crop, its advantages are 
simplicity of processing, low requirements to soils and fertilizers, as well as good frost resistance. 
This culture most fully corresponds to the natural and climatic potential of the main zones of the 
country, including Central Asia and southern Kazakhstan. High adaptive capacity of rye, stability 
of yield and green mass, agrotechnical significance as a good precursor put it at the moment among 
the most important agricultural crops. Studies have shown that the greatest biosynthesis of proteases 
is detected in the medium on 3-4 days of cultivation. The level of protease synthesis by the selected 
cultures in this case was 7.6-18.4 u / ml (table 2). The maximum level of biosynthesis of proteolytic 
enzymes was characterized by A. niger 1-18.4 u/ml.

Table 2 – biosynthesis of proteolytic enzymes by selected strains during deep cultivation

№ Producerstrain Biomass, mg / ml PS, units / ml The time of growth, t
1 A. niger 1 4,8 18,4 48
2 Tr. viride 3,2 7,6 72
3 Tr. koningii 2,5 9,6 72

Thus, because of a step-by-step two-stage screening of proteolytic enzyme producers, the A. 
niger 1 strain was selected among the strains isolated from the soils of the Turkestan region. As the 
most active and promising protease producer, the selected strain can be used to create a domestic 
biotechnology for obtaining protease enzyme preparation in fundamental and applied medical 
research-the detection of vital proteins in the human body.
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Поиск перспективных продуцентов протеаз, применяемых для молекулярной диагностики

Аннотация. В статье рассматривается что в основе большинства биотехнологий в промышленности 
и сельском хозяйстве лежат каталитические процессы, осуществляемые ферментами микробного про-
исхождения. Особое значение в настоящее время придается ферментым препаратам протеолитического 
действия, что обусловлено значительными возможностями их многоцелевого применения в различных 
отраслях. Особо актуальным в последние годы применение протеолитических ферментов в фундамен-
тальных и прикладных медицинских исследованиях - обнаружения жизненно важных белков в организ-
ме человека. В данной работе отобран наиболее перспективный штамм-продуцент протеолитических 
ферментов. Исследованы активности протеолитических ферментов, образуемых местными штаммами, 
выделенных из природных источников (почвы Туркестанской области). Активными продуцентами про-
теаз являются бактерии, микроскопические грибы и актиномицеты. В наибольшей степени способность 
к биосинтезу протеаз обладают микроскопические грибы рода Aspergillus. В качестве посевного мате-
риала использовали водную споровую суспензию, полученную после роста грибов. Выбор штамма про-
дуцента определяется его способностью обеспечить достаточно высокие уровни активности протеаз в 
ферментационной среде, скоростью образования ферментов с единицы массы используемого субстрата, 
а также стоимостью самих субстратов. 

 Ключевые слова: штаммы, протеазы, культивирование, ферменты, белки, скрининг. 
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Молекулярлық диагностикада қолданылатын перспективалы протеаздың продуценттерін іздеу

Аңдатпа. Мақалада өнеркәсіпте және ауыл шаруашылығында көптеген биотехнологиялық әдістер 
микробтық тектес ферменттер жүзеге асыратын каталитикалық процестерге негізделуі қарастырылады. 
Қазіргі уақытта протеолитикалық әсер ететін ферменттік препараттарға ерекше мән беріледі, бұл әртүр-
лі салаларда оларды көп мақсатты қолданудың нақты шамадағы мүмкіндіктеріне байланысты. Соңғы 
жылдары протеолитикалық ферменттерді іргелі және қолданбалы медициналық зерттеулерде қолдану- 
адам ағзасындағы өмірлік маңызды ақуыздарды анықтау аса өзекті болып табылады. Бұл жұмыста ең ке-
лешегі бар штамм-протеолитикалық ферменттердің продуценті іріктеледі. Табиғи көздерден (Түркістан 
облысының топырағынан) бөлінген жергілікті штаммдармен түзілетін протеолитикалық ферменттердің 
белсенділігін зерттеу қарастырылады. Протеиназдың белсенді продуценттері бактериялар, микроскопи-
ялық саңырауқұлақтар және актиномицеттер болып табылады. Протеаз биосинтезге қабілеттілігі жоға-
ры дәрежеде Aspergillus текті микроскопиялық саңырауқұлақтар бар.  Егістік материал ретінде саңыра-
уқұлақтардың өсуінен кейін алынған сулы споралардан құралған суспензия қолданылады. Продуцент 
штаммын таңдау оның ферментациялық ортада протеаз белсенділігінің жеткілікті жоғары деңгейін 
қамтамасыз ету қабілетімен, пайдаланылатын субстрат массасының бірлігінен ферменттердің пайда 
болу жылдамдығымен, сонымен қатар, субстраттардың өз құнымен анықталады. 

Түйін сөздер: штаммдар, протеаздар, культивирлеу, ферменттер, ақуыздар, скрининг. 
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