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ISOLATION OF THERMOPHILIC BACTERIA FROM OLTINSOY VILLAGE, NAVOIlY REGION, UZBEKISTAN,
AND THEIR ENZYMATIC ACTIVITIES
Annotation

In this research, we isolated thermophilic bacteria from the hot spring of Oltinsoy village which is located in the Navoiy region of
Uzbekistan. We carried out some experiments on them such as learning their morphological structure and some physiological
activities. We found optimal conditions for thermophilic bacteria growth and chose specific media for them. In general, our four
isolates showed high activity in skimmed milk, which means they can produce protease enzymes.
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BBIIEJEHUE TEPMO®UJIbHBIX BAKTEPHI U3 CEJIA OJJTHUHCON HABOUIICKOM OBJIACTH,
V3BEKHUCTAH, U X ®PEPMEHTATUBHASI AKTUBHOCTD
AHHOTAIHS

B JAHHOM HCCJICJOBAaHUU Mbl BBIACININ TepMO(i)I/IJ'ILHBIe GaKTepI/II/I nu3 FOpS{'-Iel"O HUCTOYHHUKA IIOCCJIKa OJ'ITI/IHCOﬁ,
pacnosioxxeHHoro B HaBowmiickoit obnactn Y306ekucrana. Mbl IpoBell ¢ HUIMH HEKOTOPBIE SKCIIEPUMEHTHI, TaKHe KaK N3ydeHHe
X MOP(HOJIOTHUECKON CTPYKTYpBI M HEKOTOPBIX (hHU3HONOrMYecKux IeWcTBhil. HaliieHbl onTHMalbHBIE YCIOBHS A pPOCTa
TepMO(HIBHBIX OaKTepHid U MOI0OpaHbI A HUX crienuduiaeckue cpeapl. B menom ueTpipe HamIMX U30JATa MOKA3aIH BEICOKYIO
AKTHBHOCTB B 00€3)KHUPEHHOM MOJIOKE, YTO 03HAYAET, YTO OHHU MOTYT MPOIYLIHPOBATh (PEPMEHTHI IPOTEa3Hbl.

KnioueBsie ciioBa: TepModunbHbIe OakTepUH, TOPIYNA HICTOYHHK, TIPOTEa3a, aMUIIa3a, KeJlaThHa3a, Jumasa.

O‘ZBEKISTONNING NAVOIY VILOYATI OLTINSOY QISHLOG‘IDAGI QAYNAR BULOQDAN TERMOFIL
BAKTERIYALARINI AJRATIB OLISH VA ULARNING FERMENTATIV FAOLLIGI
Annotatsiya

Bu ilmiy ishimizda termofil bakteriyalarini Navoiy viloyati, Oltinsoy gishlog‘idagi gaynar bulogdan ajratib oldik. Bu magolada
bir nechta amalga oshirilgan tajribalarimiz yoritilgan bo‘lib, jumladan, biz ularning morfologik va fiziologik xususiyatlarini
o‘rgandik. Oltinsoy gishlog‘idagi gaynar bulogdan ajratib olingan termofil bakteriyalari o‘sishi uchun eng qulay bo‘lgan ozuga
muhitini tanlab oldik. Bundan tashqari ularning fermentativ xususiyatini o‘rganish mobaynida bir nechta ferment faolliklari
aniglandi, natijada umumiy ajratib olingan 6 ta shtammdan 4 tasi qurutilgan sut substrati yordamida proteaza fermenti faolligi
aniglandi.

Kalit so‘zlar: Termofil bakteriyalar, qaynar bulog, proteaza, amilaza, jelatinaza, lipaza.

Introduction. Currently, thermopbhilic bacteria are the main source of some industries in Uzbekistan. They can be applied
in different fields of science and learning their enzymatic activities may help us to conduct some experiments cheaper and more
effectively. In Uzbekistan, there are some hot springs that have not been learned about yet. In these springs, it can be possible
that find new strains of thermophilic bacteria.

Literature review. There have been several fascinating organisms which inhabit the earth over the last few decades that
have intrigued scientists. The organisms are known as extremophiles because they thrive in habitats that are not suitable for other
organisms [1]. Enzymes found in thermophiles are excellent for enduring and accelerating reactions at high temperatures[2].

Several biomolecules (exopolysaccharides, antimicrobials, biosurfactants) are produced by thermophiles that are of
biotechnological and industrial interest [3]. It is necessary to study the thermophile ecosystem in order to understand its structure
and composition, as well as to discover new taxa and determine how microorganisms interact with microbial communities in
order to solve the problem. Thermophile biodiversity provides an overview of the potential [4].

Approximately 2% of all proteins in all organisms are proteases, also called peptidases, which play numerous essential
roles. It is possible to divide peptidases into different clans and families by using the MEROPS databasel, which provides a
detailed classification of proteases [5].

Protease enzymes are produced commercially from plants, animals, and microbial sources. The advantage of
microorganisms for protease enzyme production is that they can be easily cultured using established fermentation techniques in
large numbers and produce a regular supply of the desired product. They can also be genetically manipulated more easily than
plants and animals, which makes them an ideal source of protease enzymes [6].
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Research Methodology. Our research started with taking samples from hot springs in the village of Oltinsoy, Khatirchi
district, Navoiy region of Uzbekistan. In this case, water and sediment samples were taken from different parts of the hot springs
(mainly the beginning of the spring, 1-2 and 3-4 meters away from the basin), measuring temperature and pH values. A total of
three water samples and three sediment samples were collected from the hot spring using 1000 ml sterile thermal glass containers
and sterile flasks.

We used Thermus 162 media to cultivate thermophilic bacteria and we prepared two 300 ml culture media (dis. water
300 ml, peptone 0.1% 300 mg, yeast extract 0.1% 300 mg, NaCl 0.1% 300 mg and salt buffer 300 ml): pH=8 and pH=6.4 ([7] )
and a total of 6 isolates was put into 60° C for 3-4 days. After that, culture media was put on Petri dishes (20 ml) and bacteria
were cultivated through a method of bacterial lawn to Petri. Then, our samples were put into a thermostat at 60° C for 3-4 days.
Colony diameter, morphology, and colony structure were recorded after 5 days of isolates. Colonies of bacterial isolates are
characterized by the following characteristics: color, shape, height, border, diameter, surface, transparency, and texture, and the
isolates were stained by Gramm’s method for morphological analysis.

Enzymatic activities

Because of the importance to determine the enzyme activity of thermophilic bacteria, enzyme activity such as Amylase,
Protease, Gelatinase, and Lipase was studied [8]. Initially, our isolates were grown in liquid nutrient media for 2-3 days and
inoculated on substrates grown in solid nutrient media.

Amylase activity

Amylase assay was determined on 1% (w/v) starch agar medium. The starch hydrolysis was detected by flooding plates
with Lugol’s iodine solution. The clear zone around the colony indicates a positive result [9].

Protease activity

The activity of protease enzymes was observed using Skim Milk Agar. Microbes were observed during protease activity
in the medium and were incubated at a temperature of 50°C for 24-72 hours. Protease activity is characterized by forming
transparent zones around the colony of microorganisms [10].

Gelatinase activity

The gelatin hydrolysis assay was conducted according to the method of Frazier [11] using 0.4% gelatin-based agar. After
incubation, the degradation of gelatin was seen as a clear zone around colonies, in the somewhat opaque agar. When the plate
was flooded with a saturated aqueous solution of ammonium sulfate, a precipitate was formed that made the agar more opaque
and enhanced the clear zones around the colonies [12].

Lipolytic activity

Lipolytic activity was detected according to the diffusion agar method on Tween based medium containing 1% of the
tween (20 or 80), 10 g Difco Bacto-peptone, 5 g NaCl, 0.1 g CaCI2.1H20, 30 g agar-agar, and 1 L distilled H20 (pH 7.4). A
well-visible halo or turbid around the colonies indicated lipolysis [13].

Analysis and results. A total of 14 strains were isolated from the Oltinsoy hot spring, but only 6 isolates showed high
growth, and isolation and purification procedures were carried out with both water and sediment samples. We learned colony
diameter, morphology, and colony structure were recorded after 5 days of isolates. Colonies of bacterial isolates are characterized
by the following characteristics: color, shape, height, border, diameter, surface, transparency, and texture.

When our isolates grew after incubation, the morphological appearance of our isolates was yellow, they grow widely.
According to microscopic analysis (figures 1 and 2), these thermophilic bacteria are related to the Bacillus genera. Furthermore,
Gramm's method stained the isolates in our next experiments. It was observed that 3 out of 6 isolates were gram-positive and the
remaining 3 were gram-negative.
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Figure 1. Bacillus sp Figure 2. Bacillus sp
(57°C water sample) (60° C sediment sample)

The next experiment was the activity of thermophilic bacteria on different substrates such as skimmed milk, starch,
gelatin, and tween 80. According to enzymatic activity reactions, only four strains were gotten from 57° C sediment and water,
60° C sediment, and water parts of the hot spring. We can see our 4 strains show the high result for some enzymes. According to
these results, strains 57° C and 60° C showed good results on skimmed milk and they can produce protease enzymes. However,
they did not give any activities against starch, gelatin, and tween 80.

Thermophilic bacteria in the hot springs of the Navoiy region have not been learned yet. Some species of thermophilic bacteria
are unknown. Our upcoming research will be dedicated to sequencing these bacteria’s 16S r-RNK and their protease usage in

Fiaure 3. Protease activity
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different fields of industries in our country.

Conclusion. In this experiment we found a strain that has high protease enzyme activity and the next conducting
experiments will be dedicated to analyze a type of protease and finding out the strain of taxa through sequencing their nucleic
acid.
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