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Annotation: currently, biological preparations occupy a special place in the protection
of agricultural crops from pests. Microorganisms of various origins are used in the
production of pathogenic biological preparations against agricultural pests. In this work,
experiments were conducted to select nutrient media for growing entomopathogenic
bacteria. Nitrogen and carbon sources were used as optimization factors. The control
growing medium was medium "A", traditionally used for cultivating bacteria of the genus
Bacillus. As a result, nutrient media SG and KR showed significantly better results than
nutrient media in the control variant.
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ONITUMM3ALIMSA KYJbBTYPAJIBHBIX CPEJl IS IIOJTYYEHUA ITAMMOB
BACILLUS THURINGIENSIS

Bbanatek Aiinas (0000-0002-0092-4129)
Anunixanksizbl Aiinypa (0000-0001-8048-7987)
IuccendaeBa Hypryas (0009-0005-8930-4274)

Kazaxcxkuii nayuno-ucciedo8amenbCKutl UHCMumym 3auumol U KApanwmuHa pacmenuil
um. XKuembaesa
Anmamu, Kazaxcmarn

Annomayuna: 6 Hacmosuee epems OUoIO2UYECKUE NPENapamvl 3aHUMAIOM 0coboe
Mecmo 6 3awume CelbCKOXO03AUCNBEHHBIX KYIbmyp om peoumeinell. [{isi npou3eo0cmea
Namo2eHHbIX OUOI02UYECKUX NPEnapamos npomus celbCKOX03AUCMBEHHbIX pedumenel
UCNONBL3YIOMCA  MUKPOOP2AHUIMbL  PA3TUYHO20 HPOUCXOXCOeHUs.. B Oanmoti pabome
npoeedenvl IKChepuUMeHmsbl Nno NnooOOpy NUMAMENbHbIX cped OJid  blpAUBAHUS
9IHMOMONAMOEHHbIX bakmepuil. B kauecmee ¢haxmopose onmumuzayuu ucnonv3osanu
UCOYHUKY a3oma u yenepodd. KonmponvHotl cpedoti 01 8vipawusanus Ovlia cpeod
«A», mpaouyuouHo ucnonvsyemas 01a Kyibmusuposanus b6axmepuil pooa Bacillus. B
pesyromame numamensvHule cpeovl SG u KR nokazanu 3HauumenbHo 1yuuiue pe3yivmambl,
yem nuUmMamenbHas cpeoa 8 KOHMPOJIbHOM 6APUAHE.

Knrwoueevie cnoea: Bacillus thuringiensis, suwmomonamoeeHn, numamenbHas cpeod,
onmumusayus, buonpenapam, Wmamm.
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BAIIWJIJIYC TIOPUHT'EHCHUC HITAMJAPBIH AJIYY YUYH KVJIBTYPAJIBIK
KAPAXKATTAPBIH OIITUMAJIALITBIPYY
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K. Kuembaes amvinoazbl 6CymOyKmopoy Kopeoo dcana xapawmunu 6owonya Kazak
UTUMUL-U3UN006 uHcmumymy, Aimamet, Kazaxcmpan

Annomayua: asvipkel yuypoa aivll 4apba ecymMOYKmMoOpYH 3blAHKeUmepoeH KOp2oooo
OUONIO2UANBIK Npenapammap 632646 OpyHOY 3aeum. Aubll uapba 3visHKeumepuHe
Kapuivl namo2eHOUK OUONO2UAIBIK Npenapammaposl 6HOYpyyoe ap KaHoau mexkmyy
MUKpoopeanusmoep KondoHynam. byn uwme sumomonamozenoux 6axmepusnapovl
OCMYPYY VUYH A3bIKMbIK YOUPONOPOY MAHO00 OOIOHYA IKCHEPUMEHMMeD HCYPey3Yaoy.
Onmumanoawmulpyy akmopy Kamapvl dA30m JHCaAHA KOMYpmeK Oyiaxmapul
Konoonynean. Kouwmponooouy azwix ueupecy "A" opmouo 6oneon, aoamma Bacillus
MYKyMyHOa2bl bakmepusnapobl ocmypyy yuyH konoouynean. Hamutiorcaoa SG scana KR
A3LIKMAHOBIPYYYY HOUPONOPY KOHMPOLOYK 8APUAHMMA A3bIKIMAHOBIPY YUY YOUpPONIop2o

Kapazanoa oup Koliila HCaKulbl HAMvlUXCANApObl KOPCOMYULMY.

Ozoxkmyy ce306p: Bacillus

thuringiensis,

IHMOMONAMOZEH, A3blK qeﬁpecy,

ONMUMANOAUMBIPYY, OUOTOSUSLTILIK RPOOYKM, UMAMM.

1. Introduction

Obtaining  environmentally friendly
products is one of the most important tasks of
agriculture. Microorganisms of various origins
are used in the production of pathogenic
biological preparations against crop pests.
One of them is biological products made
from entomopathogenic bacteria Bacillus
thuringiensis (Grishechkina, S. D., 2015).

Bacillus thuringiensis are bacteria that
constantly circulate in biocenoses and are the
basis for many biological insecticides. To date,
more than 80 serovars are known, which are
contained in the collection of the International
Center for Entomopathogenic Bacteria at the
Pasteur Institute (Paris) (Nurzhanov, A. A.,
2019).

Bacillus thuringiensis are found in the
soil, isolated from various insects, leaf litter,
from a wide variety of biological objects of the
external environment (Burceva L. 1., 2001.).

The entomopathogenic potential of
Bacillus thuringiensis has been actively used
for more than 50 years to protect agricultural
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crops. The importance of the toxin produced
by this bacterium is that it is effective not
only against insects, but also against other
organisms, such as nematodes and protozoa.
Preparations with the active substance Bacillus
thuringiensis in terms of toxicity to humans
belong to hazard class 4 and are characterized
as low-hazard (Lacey L.A., 2000.)-(Jain D,
2016). Unfortunately, biological preparations
are not currently used as widely in agricultural
production as they were a couple of decades
ago. One of the reasons for this is the
underestimation of their positive qualities and
the enthusiasm of specialists for the high initial
efficiency of chemical pesticides. The desire
to quickly achieve maximum effect is still a
priority in choosing protective agents (Grabova,
A.Yu. 2015). However, this does not take into
account the negative consequences of using
chemical pesticides: the emergence of resistant
forms of phytophages and phytopathogens
and, as a consequence, increased pesticide
pressure; disruption of biological balance in
agrocenoses, which leads to outbreaks of mass



reproduction of not only dominant harmful
species, but sometimes secondary ones; general
deterioration of the environment (Smirnov
0.V, 2011).

2. Materials and methods

The research was carried out in the
biotechnological laboratory of the Kazakh
Research Institute of Plant Protection and
Quarantine named after Zhazken Zhiembayev.
The strain Bacillus thuringiensis F5/1
(hereinafter strain F5/1) was obtained from the
collection of entomopathogenic cultures of the
Kazakh Research Institute of Plant Protection
and Quarantine named after Zhazken
Zhiembayev as a material for inoculation into
various nutrient media. To select the optimal
nutrient medium, nutrient media with different
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compositions of nitrogen and carbohydrate
sources were prepared [2] (Table 1).

The composition of the nutrient media
was measured and prepared. 100 ml were
poured into 500 ml flasks and sterilized in an
autoclave under a pressure of 1 atm for 30
minutes. The pH before sterilization was 7.0-
7.6, after sterilization - 6.8-7.2. Strain F5/1,
grown on nutrient medium "A", was inoculated
at the rate of 0.5 ml of inoculum per 50 ml of
culture medium cooled to 30-35 ° C. Flasks
were grown at 200 rpm and 29°C for 56-70
hours until complete maturation, sporulation,
and formation of crystalline endotoxin. Each
culture medium was prepared in triplicate, and
culture medium “A” was used as a control. A
Goryaev chamber was used to calculate the
spore titer (Burceva L. 1., 2001.). Formation

Table 1. Composition and amount of different media used in the cultivation of strain F5/1,

100 ml/g

Material

NM 1 |NM2|KPDS|NM 4

NMS5|MPS | KR | KP SG [ NCC

Pea flour 0,5 2,0 0,5

Corn flour 1,5

0,5

Glucose 0,5

K_HPO, 0,3

MgSO, 0,02

CaCl, 0,1 0,15

Potato starch 1,0 1,0

1,0

(NH4)9HPO4 0,15

MnSO, 0,01

0,02 | 0,01

0,01

K.SO, 0,1

NaCl

Peptone

Yeast extract 3,0 3,0

3,0

Meat

50

Bone meal

Fish meal

Grasshopper flour

Sucrose

Potassium

0,1

(NH,),SO,

0.6

Ca(H,PO,),

0.05
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of crystalline endotoxin in nutrient media was
determined by the Gram method (Smirnov
0.V, 2011).

3. Results
As aresult of the laboratory experiments,
samples were taken from the control nutrient
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medium "A" and 10 different nutrient media
after 3 days of incubation to determine the
formation of crystalline endotoxin and stained
using the Gram method. According to the
results of microscopy of the stained samples,
the process of crystal formation was observed
in the control and culture media NM 1, NM

Table 2. Spore titer of strain F5/1 and the formation of crystalline endotoxin on nutrient media

Culture media Spore titer Formation of
crystalline endotoxin
«Ay 1,85x10°+0,11 +
NM 1 0,90x10%+0,30 +
NM 2 0,96x10%+0,13 +
KPDS - -
NM 4 - -
NM 5 - -
MPS 2,00x10°+0,20 +
KR 2,80x10°+0,15 +
KP 1,60x108+0,14 +
SG 2,15x10°+0,14 +
NCC - -

2, MPS, KR, KP, SG. In culture media NM
4, NM 5 and KPDS, although the cells were
fully developed, crystals and spores were not
formed.

The highest spore titer on nutrient media
was observed on the KR nutrient medium. The
second successful result was found in the SG
culture medium. The amount of spore titer in
the remaining nutrient media will significantly
contribute to the selection of new formulations
in the future (Table 2).

4. Discussion

The study investigated the formation
of crystalline endotoxins and spore titer
production by strain F5/1 across different
nutrient media. The findings revealed variations
in the ability of the strain to produce spores
and crystalline endotoxins depending on the
composition of the nutrient medium, indicating
that media composition plays a critical role in
the physiological response of microorganisms.

The highest spore titer was observed in
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the KR nutrient medium, reaching 2.80x%10°
spores/mL, followed closely by the SG
medium (2.15x10° spores/mL) and the MPS
medium (2.00x10° spores/mL). These media
demonstrated not only robust spore production
but also successful crystalline endotoxin
formation,  highlighting their  potential
suitability for optimizing the production
of biocontrol agents or other microbial
metabolites.

5. Conclusion

According to the results of the laboratory
experiment on the selection of the composition
of nutrient media for cultivation of the Bacillus
thuringiensis F5/1 strain, the KR nutrient
medium showed the highest indicator. In the
future, research work will be continued on
replacing nitrogen and carbohydrate sources
in nutrients, as well as optimization work. It is
planned to achieve higher results than the KR
nutrient medium indicator.
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