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This work focuses on the necessity and possibility of increasing the biosynthetic activity of the streptomycete
strain Streptomyces sp. 31, which is obtained from ordinary chernozem soils. The need to study this strain is ex-
plained by the fact that it is considered as a potential producer of biologically active substances — stimulators of
metabolic processes in living organisms. This strain has proven antagonistic properties against phytopathogenic bac-
teria and fungi. However, an urgent issue is the study of its biosynthetic properties in relation to the complex of lytic
enzymes, which are inducers of a positive effect on the cells of plants, animals, edible mushrooms, etc. Therefore, it
is proposed to intensify the development of the Streptomyces sp strain 31.

The biosynthetic activity of microorganisms depends on the composition of the nutrient medium. Therefore, it
is proposed to study the influence of tryptophan, threonine, arginine and glutamic acid as stimulators of biomass
growth, activity of staphylolytic enzymes and the intensity of protein synthesis by the studied strain. According to
the specified parameters, the control of the results of the experiments was carried out. It was established that threo-
nine at a concentration of 100 ug/ml increased protein yield by 43% compared to the control. Glutamic acid at a
concentration of 200 ug/ml had the most significant effect on biomass growth, increasing the amount of biomass by
86% relative to the control. A similar effect was observed in the presence of threonine (on average, by 27.5%) and
arginine (by 85%). All four amino acids had a positive effect on the activity of staphylolytic enzymes, arginine at a

concentration of 50 ug/ml had the greatest effect, increasing the activity of staphylolysins by 58%.
Key words: streptomyces, amino acids, lytic activity, fermentation, inductors.
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Introduction.

One of the main tasks of biotechnology is the con-
stant search for ways to increase the efficiency of one or
another production process. This is achieved in various
ways: by increasing the rate of biomass accumulation of
the producer microorganism, by intensifying the synthe-
sis of the target metabolite (product), by reducing the
number of necessary resources, optimizing production
energy consumption, etc. [1]. To achieve this goal, scien-
tists are constantly looking for and researching external
and internal influencing factors, which for a particular
producer, will have induction effects, that is, will, in one
way or another, accelerate or change the metabolic pro-
cesses of the biological object itself.

Using stimulants of chemical origin is only some-
times acceptable for biotechnological industrial pro-
cesses, especially in producing biological preparations
for medical and food purposes.

However, it is known that microorganisms are poten-
tial producers of biologically active substances — stimu-
lators of metabolic processes in living organisms. The
successful use of stimulators of microbial origin in plant
breeding, animal breeding, beekeeping, and fish farm-
ing has been established [2-4].

Microorganisms of the genus Streptomyces are one
of the producers of such influence inducers. Streptomy-
cetes are producers of group B vitamins, gibberellins,
immunomodulators, antibiotics, etc. [1].

Therefore, it is necessary to search for inducer drugs
to accelerate the development of streptomycetes them-
selves, to obtain in the future, with their help, a more
significant number of biologically active substances.

The range of inducers used, or can theoretically be
used in the biotechnology of streptomycetes, is wide
enough. These include physical factors, inorganic and
organic chemicals, and biosynthesis products like anti-
biotics.

It is known that the use of perfluoroorganic sub-
stances with a gas transport function as stimulators of
the development of various types of streptomycetes is
currently promising [5]. Thus, the introduction of perflu-
orodecalin into the cultivation medium of Streptomyces
albus 327-A and Streptomyces rimosus K514 led to an
acceleration of growth, an increase in biomass and an
increase in the antibacterial activity of the culture me-
dium. The maximum concentrations of biomass in the
medium with perfluorodecalin, obtained at the 144th
hour of growth, exceeded the maximum accumulation
of biomass in control at the 192nd hour by 2.1-2.5 times
[5].

Different complexes of inorganic substances, par-
ticularly metal ions, also stimulate. The most significant
trace elements are already actively used in biotechnolo-
gy to obtain some antibiotics using actinomycetes (iron),
some myxomycetes (zinc), etc. [6]. In spore-forming
bacteria, microelements activate the processes of car-
bohydrate metabolism, being part of the corresponding
enzymes and helping to esterify the carbohydrate chain
of polysaccharides [7].

An example of stimulants of a biological nature are
antibiotics in specific concentrations. They affect growth
processes and biomass accumulation and activate cer-
tain physiological functions. Thus, penicillin in doses of
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1-5 pg/ml had a very different effect on the develop-
ment of streptomycin producer Streptomyces griseus
depending on the age of the culture. In the early peri-
ods of this type of streptomycete growth, the antibiotic
inhibited and stimulated the synthesis of streptomycin
in the late periods [8].

Addition of different concentrations of grisin to nu-
trient media with Streptomyces griseus stabilized cul-
tures based on morphological features. The presence of
grisin also affects the survival of spores: low co-concen-
trations (1-10 pug/ml) stimulated spore germination, and
higher concentrations inhibited it [9].

The composition of the nutrient medium, including
its component as a source of nitrogen, has an essential
influence on the biosynthetic activity of microorgan-
isms. Some well-known works show positive data on the
effect of several amino acids on the relevant physiologi-
cal characteristics of Streptomyces recifensis var. lyticus
2P-15[10].

However, the effect of organic or inorganic forms of
nitrogen as inducers of biosynthesis and growth is highly
individual for each microorganism and must be deter-
mined empirically. That is why it is relevant to study the
effect of amino acids on the metabolism of Streptomy-
ces sp. 31.

The aim of the study.

Determination of the influence of some amino acids
on the biosynthetic activity of Streptomyces sp. 31.

Object and research methods.

The object of the study was the strain Streptomyces
sp. 31, obtained from ordinary chernozem soils. This
strain is antagonistic to phytopathogenic bacteria and
fungi and is used in collecting microorganism cultures
of the Department of Microbiology, Virology and Bio-
technology of DNU [11, 12]. Therefore, the strain needs
further study and is chosen as the research object in
this work. The spore culture was maintained at 28°C
for 12 days on Gauze 1 agar medium with the following
composition (g/l): starch (soluble) - 20.0; K,HPO, - 0.5;
MgSO, —0.5; KNO, - 1.0; NaCl -0.5; FeSO, — 0.01; agar-
agar — 20; pH=7.2-7.4.

To obtain vegetative inoculum, the streptomycete
spore culture was sown in a block measuring 1 cmx1
cm and grown for two days at 28°C under conditions of
deep cultivation (220 rpm) on the medium of the fol-
lowing composition (g/l): soy flour — 4.75; starch — 30.0;
NH,NO, — 0.75; K,HPO, — 0.1; CaCO, — 2.0; CaCl, - 1.0;
pH=7.8-8.0.

Vegetative culture in the amount of 5% of the vol-
ume was sown in a specially developed fermentation
medium (FM-3), which had the following composi-

tion (%): soy flour — 0.6; NH,NO, — 0.15; glucose — 1.1;
K,HPO,—0.027; CaCO,—0.42; CaCl,-0.2; FeSO, —0.005;
MnCl,—0.0015; MgCl, —0.056; ZnSO,— 0.2¢10*; pH=8.0.

Fermentation was carried out at 28°C under condi-
tions of deep cultivation (220 rpm) for 72 hours. Sam-
ples were taken every 12 hours and analyzed regarding
accumulation of cell biomass, the activity of staphylolyt-
ic enzymes, the activity of lipase enzymes, and protein
synthesis.

When studying the influence of precursors of pro-
tein synthesis (amino acids) on growth indicators of the
producer, 1 amino acid was used in concentrations of
50, 100 and 200 pg/ml, which were added to the FM-3
fermentation medium after sterilization. In the experi-
ments, amino acids from the “Reachim” company were
used — DL-tryptophan, DL-threonine, L-glutamic acid, L-
arginine.

The biomass producer’s accumulation was ex-
pressed in mg of raw mass in 1 ml of nutrient medium.
The culture liquid with producer cells was centrifuged
in a laboratory centrifuge at 7000 rpm for 15 minutes.
The weighing of biomass was carried out using analyti-
cal scales.

Determination of the amount of protein was carried
out according to the Bradford method [13]. The culture
liquid with cells was centrifuged to separate them from
the liquid phase at 7000 rpm for 15 min on an OPN-8
laboratory centrifuge. A 20% suspension of these cells
was prepared in a physiological solution and treated
with ultrasound 6 times for 30 seconds using an ultra-
sonic disperser-A device, and the destroyed cells were
centrifuged at 15,000 rpm for 50 minutes. Determina-
tion of proteins was carried out in the supernatant.

The turbidimetric method determined lytic activity
in the culture liquid according to the Isono method [14].
The reaction mixture containing 1 ml of culture liquid
and 1 ml of test culture cell suspension (the optical den-
sity of the reaction mixture at a wavelength of 590 nm
and a light path length of 0.5 cm was 0.5-0.6) was in-
cubated for 30 minutes at 55°C. A unit of lytic activity
was taken to be the amount of enzyme that reduced the
optical density of the suspension by 0.001 in one minute
when diluting the enzyme, which is capable of hydro-
lyzing 25-30% of cells. Washed living cells of Staphylo-
coccus aureus 209 P grown on meat-peptone agar for
18 hours were used as a substrate for bacteriolytic en-
zymes.

Lipase activity was determined according to the
Rapp method [15]. The specific activity of lipase was ex-
pressed in micromoles of oleic acid, which is released
in 1 hour during the hydrolysis of 1 ml of culture liquid.
Experiments were carried out
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Figure 1 — The effect of the studied amino acids on protein biosynthesis by Streptomyces sp. 31.
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Figure 2 — Biomass accumulation by S. sp. 31 in the presence of different amino acids.
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the protein content at a higher
concentration (100 pg/ml and 200
ug/ml) of the studied amino acid
was less than 100% (76 and 79% ).

Glutamic acid and arginine did not cause an increase
in protein synthesis at all in any of the cases of their ad-
dition at any concentration. Protein synthesis rates were
significantly lower than the control.

Thus, according to the results of this experiment, it
was shown that not all amino acids induce protein bio-
synthesis in streptomycetes. Of these four amino acids,
threonine and partially tryptophan have this ability, but
glutamic acid and arginine, on the contrary, inhibit pro-
tein biosynthesis.

The work also tested the effect of the indicated
amino acids on biomass accumulation by the studied
strain, shown in figure 2.

The diagram shows that the presence of threonine
at concentrations of 100 and 200 pg/ml increased the
biomass yield of the strain by 24 and 31%, respectively,
relative to the control.

The presence of glutamic acid at a concentration of
200 pg/ml increased the biomass accumulation of the
strain to a maximum value of 186%. The addition of
lower concentrations did not result in such a significant
increase.

Adding 50 pg/ml arginine resulted in an 11% in-
crease in the biomass of streptomycete cells, and 100
pg/ml — by 85% compared to the control.

Tryptophan did not cause an increase in producer
biomass at all.

To establish the influence of the correspond-
ing amino acids on the synthesis of
staphylolytic enzymes of the studied
strain, the necessary experiments

Figure 3 — Synthesis of staphylolytic enzymes by S. sp. 31 in the presence of different amino

acids.

pattern of decreasing activity with increasing concentra-
tion of amino acids was observed; only the maximum
concentration of tryptophan (200 pg/ml) did not con-
tribute to the synthesis of streptolysins above the con-
trol indicators and was even lower —90%. The maximum
activity rate of staphylolytic enzymes (158%) was found
in the presence of arginine (50 ug/ml).

Therefore, it was found that protein synthesis was
actively increased by 43% with exogenous introduction
of threonine (100 pg/ml), moderately by 14% of trypto-
phan (50 pg/ml); Threonine (100 and 200 pg/ml) also
actively, but not maximally increased the yield of strep-
tomycete biomass by 24-31%; more intensively (by 85-
86%) — glutamic acid and arginine, respectively; the ac-
tivity of staphylolysins increased by 58% — with arginine,
moderately by 14-35% — with glutamic acid, threonine,
tryptophan.

Thus, a direct correlation of the increase in protein
synthesis and biomass was observed when using only
one amino acid — threonine in 100 and 200 pg/ml con-
centrations. This is probably explained by the ease of
assimilation of threonine by producer cells compared
to other amino acids due to its lower molecular weight.

Since stable positive data on the biosynthetic char-
acteristics of the strain Streptomyces sp. 31 in the pres-
ence of threonine, the possibility of replacing NH,NO,
with threonine at a concentration of 100 pug/ml in the
fermentation medium was investigated, which is pre-
sented in the table.

Table — Biosynthetic characteristics of the strain Streptomyces sp. 31
when replacing the nitrogen source NH NO, with threonine

and calculations presented in figure 3
were carried out.
The obtained graphical data show

that under the influence of all exog-

enously applied amino acids, there
was an increase in the activity of

Protein Biomass Litic activity
Research option
mg/ml| KY% | mg/ml K,% units/ml K,%
Control without amino acid 0,39 100 |(8,3+0,05| 100 (1987+50,73| 100
Replacement of the nitrogen | g7 | 55 |754:001) 91 |976:21,89| 49
supply source

staphylolysins from 5% to 58%. A clear Note: YControl.
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As seen from the table, the replacement contributed
to a very low level of protein synthesis. In the presence
of threonine without NH,NO,, the level of protein syn-
thesis was only 22% of the control. The accumulation
of streptomycete biomass was 91%, and the activity of
enzymes that lyse staphylococcal cells was reduced by
almost 2 times. Such a low level of protein synthesis, en-
zymes, and biomass accumulation is likely explained by
the fact that the most optimal form of nitrogen nutrition
for streptomycetes is inorganic under the conditions of
this experiment. Thus, replacement of NH,NO, ions by
threonine was insufficient.

Conclusions.

Based on the results of all the above experiments, it
can be concluded that not all amino acids can be repre-
sented as inducers of the biosynthetic activity of Strep-
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tomyces sp. 31. It is also worth noting that different
amino acids induced various aspects of the biosynthetic
activity. With the help of diagrams, the inverse depend-
ence of the increase in induction by amino acids with
anincrease in their concentration was shown. Replacing
the amino acid with threonine NH,NO, in the fermenta-
tion medium did not induce but significantly reduced all
parameters.

Prospects for further research.

It is advisable to continue research on the intensifi-
cation of the development and biosynthetic activity of
Streptomyces sp. 31. It is necessary to study the influ-
ence of lipids (vegetable oils) on the physiological activ-
ity of the studied streptomycete strain as an additional
and sole source of carbon nutrition.

CemeHeHkKo I. B., /lyk’aHeHko [. P., 3ybapesa I. M., Ckasap T. B.

IHTEHCU®IKALUIA BIOCUHTETUYHOI AKTUBHOCTI STREPTOMYCES SP. 31
OHinpoBcbKMit HauioHanbHUIA yHiBepcuteT im. Oneca lfoHuapa (m. Hinpo, YKpaiHa)
microviro@ukr.net

B OaHili pobomi sus4eHa HeobxiOHicMb i Moxcaugicms nidsuweHHa biocuHmemu4YHoi akmusHocmi wmama
cmpenmomiyema Streptomyces sp. 31, Akuli ompumaHul 3i 38u4yaliHux YopHO3eMHUX epyHmMig. HeobxiOHicmeb
00Cn1i0HeHHAa 0aHO20 WMAMA [MOSCHIEMbLCA MUM, WO 8iH pP032790dEMbCA AK MOMeHyiliHuli npodyueHm
6i0/102iYHO AKMUBHUX PEYOBUH — CMUMYAamMopie MemabosiyHUX Npoyecie y ¥usux opeaHiamis. Y daHo2o0 wmama
niomeepoxeHi aHMaaoHicmu4Hi enacmusocmi 0o himonamoeeHHUx 6akmepili ma epubis. Asne, aKMyaabHUM
MUMAHHAM € 8ugYyeHHA Uo2o biocuHmemu4Hux enacmusocmeli W000 KOMMAEKCY AIMUYHUX pepMeHmis, AKi €
iHOYyKmMopamu no3umueHo20 81Uy HA KAIMUHU pOC/AUH, MeapuH, icmigHux epubie mowjo. Tomy i npornoHyemsca
iHmeHcugikysamu po3sumok camozo wmama Streptomyces sp. 31.

biocuHmemu4YHa QKMUBHICMb MIKPOOP2aHi3Mie 3anexums 8i0 CKaady noxusHo2o cepedosuwd. Tomy
30MponoHOBAHO 8UBYUMU 8MAUS MPUNMOGAHY, MPEOHIHY, ap2iHiHYy ma aaymamiHoeoi Kuciaomu 8 Akocmi
cmumynamopie pocmy biomacu, aGKMusHocmi cmaginonimu4yHux gepmeHmie ma iHMeHcUusHoCMi cuHmesy
6inka 00cnidHcy8aHUM WmMamMom. 30 8KA3AHUMU Napamempamu npoeoousau i KOHMpPosb pedyabmamis docnidis.
BcmaHoeneHo, w0 mpeoHiH y koHueHmpayii 100 mxe/mn 36inbuiug suxio 6inka Ha 43% y NopieHAHHI 3 KOHMPOAEM.
Ha npupicm 6iomacu Halibinbwe 6nauHyAa 27ymamiHo8a Kucaoma y KoHueHmpauii 200 mke/mn, 36inewuswiu
Kinbkicme biomacu Ha 86% 8i0HOCHO KOHMposto. AHaAs02iYHUl ehekm crnocmepieanu y npucymHocmi mpeoHiHy
(e cepedHbomy Ha 27,5%) ma apeiHiHy (Ha 85%). Ha akmueHicmb cmaghinonimuyHux gepmeHmie no3umusHoO
8MAUBA/U 8Ci YOMUPU aMiHOKUC10mMU, Halibinbwull 8naue mae apaiHiH y KoHueHmpayii 50 mke/mn, 36inewuswiu
aKmuseHicme cmaghinonizuHie Ha 58%.

Knw4oei caosa: cmpenmomiyemu, amiHOKUciaomu, aimu4vHi gpepmeHmu, 6iocuHmMemu4yHa aKMUBHicMeb,
hepmeHmauis, iHOykmopu.

38’A30K ny6niKauii 3 N1aHOBMMWU HAyKOBO-A0CAIA-
HUMMK poboTamu.

[JaHa poboTa € pparmeHtom HAP: «BionoriyHi ocHo-
BU OYHKLIOHYBaHHA MiKpObioLEeHO3iB HaBKOIULLHbLOIO
cepefoBULLA TA OPraHiamy NIOANHUY (LeprKaBHUIA pee-
cTpauinHuit Homep —0119U100097).

Bctyn.

OAHUM 3 TONOBHWX 3aBAaHb bioTexHonorii € no-
CTiIiHMIA NOLWYK WAAXiB ANA NigBULLEHHSA edEeKTUBHOCTI
TOrO YK iHWOro BMpobHMYoro npouecy. Lle gocaraerbea
pi3HMMM cnocobamu: NigBULLEHHAM LWBUAKOCTI HaKo-
nUYyeHHA Giomacyn MiKpoopraHiama-npPoAyLEeHTa, iHTEH-
cnbiKaLi€eo cMHTe3Y LiNboBOro metabonity (NpoayKTy);
3MEHLWIEHHAM KiNbKOCTi HeobxigHWX pecypcis, onTu-
Mi3aujieo BUPObHUUMX eHeproBuTpaT Towo [1]. 3agna
OOCATHEHHA L€l MeTW HayKoBLj MOCTIMHO WyKaloTb Ta
OOCNIAXYIOTb 30BHILLUHI Ta BHYTPIWHI ¢pakTopu BNAMBY,

AKi 4NA NeBHOro NpoAyueHTy 6yayTe MaTH iHAYKLINHWIA
edekKT, T06T0 ByAyTb TMM UM IHLIMM LLAAXOM NPUCKOPIO-
BaTM abo 3miHIOBaTM MeTaboniyHi npouecu camoro 6io-
noriyHoro o6’eKTa.

BUKOPUCTaHHA CTUMYNATOPIB XiMIYHOTO NMOXOAMKEH-
HA He 3aBXAM € NPUAHATHUM AaA BiOTEeXHONOTIYHMX
NPOMMCAOBUX NPOLLECiB, 0COBAMBO Ha BMPOBHULITBAX
b6ionpenapaTiB MeANYHOrO Ta XapyOBOro NPU3HAYEHHS.

Ane, BiZOMO, L0 NOTEHLiMHUMM NpoayueHTamm bio-
JIOTIYHO aKTUBHMX PEYOBUH — CTUMYAATOPIB MeTaboniy-
HUX MPOLLECIB Y KMBUX OpraHiamiB € MiKpoopraHiamu.
BcTtaHoBNEHO ycnillHe BUKOPUCTAHHA CTUMYIATOPIB Mi-
KPOBHOro NOXoAXKEeHHA B POCAMHHULTBI, TBAPUHHULTBI,
64KiNbHULTBI, pUbHMUTBI [2-4].

OpHMMM 3 NPOAYLEHTIB TaKUX iIHAYKTOPIB BNAUBY €
MiKpoopraHiamu poay Streptomyces. CTpenTomiuetn €
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npoayueHTamu BiTamiHiB rpynu B, ribepeniHis, imyHo-
moaynaTopis, aHTMGIOTMKIB Towo [1].

Tomy HeobxigHO BecTM MOLYK npenapartiB-iHAyKTOo-
piB 418 NPUCKOPEHHA PO3BUTKY CAMUX CTPENTOMILLETIB,
3 MEeTOI0 OTPUMAHHA Yy NepcrneKkTusi 3a iXx JONOMOroto
6iNbLOT KiNbKOCTi 6i0NOTIYHO-aKTUBHUX PEYOBMH.

CneKTp iHAYKTOPIB, WO BUKOPUCTOBYOTLHCA, abo Mo-
YTb TEOPETUYHO BMKOPUCTOBYBaTUCA Y BioTexHonorii
CTpPenToMiLeTiB, AOCTaTHbO LWWMPOKUK. Le moxyTb
6yt Gi3ndHi dpakTopK, pi3Hi HeopraHiyHi Ta opraHiyHi
XIMiYHi peYOBMHM, a TaKOXK NPOAYKTU BiocuHTE3y, TaKi
AK aHTUBIOTUKM.

BiAOMO, WO MepCcneKkTUBHUM Ha CbOTOAHIWHIN Yac
€ BMKOPUCTaHHA NepdTOpOopraHiyHMX pPevyoBUH 3 raso-
TPAHCMOPTHOI QYHKLIED B AKOCTI CTUMYNATOPIB PO3-
BUTKY Pi3HUX BUAIB cTpenTomiueTis [5]. TaK, BHECEHHS
nepdTopaeKaniHy B cepeoBULLE KyNbTUBYBaHHA Strep-
tomyces albus 327-A Ta Streptomyces rimosus K514
Npw3BesIo A0 NPUCKOPEHHA POCTY, 36inbweHHA Biomacu
i pocTy aHTMbaKTepiaNbHOI aKTUBHOCTI Ky/IbTypasibHOro
cepegoBuila. MakcumManbHi KoHUeHTpauii 6iomacn B
cepenosulli 3 nepdTopaeKaniHom, WO O6yan oTpMMaHi
Ha 144-1i roaMHi pocTy, NepeBuLLYBaIN MAKCUMYMU Ha-
KonunyeHHA 6iomacu B KOHTpoOAi Ha 192-11 roamHi y 2,1-
2,5 pasis [5].

CTumyntoody 4it0 NPOoABAAKOTbL | Pi3HI KOMNAeKcu
HeopraHiYHMX Pe4vyoBUH, 30Kpema ioHM meTanis. Haii-
6iNbLU 3HAYYLL MIKPOENEMEHTHU BXKE aKTUBHO BUKOPUC-
TOBYIOTbCA Y HioTeXHONOrIT OTPUMaHHA AeAKUX aHTMbio-
TUKIB 3 BUKOPUCTAHHAM aKTMHOMILLETIB (3aNi30), AeAKUX
MikcomiueTiB (UMHK), Towo [6]. Y cnopoyTBoptooUmx
baKTepii MiKpoesneMeHTM aKTMBYIOTb NPOLLeCU Byrne-
BOAHOro 0bMiHy, BXo4AYM Yy CKNaf BianosigHux ¢ep-
MEHTIB Ta Aonomaratoumn etepudikalii ByrneBogHoro
NaHutora nonicaxapmais [7].

Mpuknagom ctumynsaTopis bionoriyHoi npupoamn €
QHTUBIOTMKM Y MEeBHUX KOHLLeHTpaLiax. BoHu BnavBa-
I0Tb Ha POCTOBI NpOLECK, HaKONMNYEHHA Biomacu Ta ak-
TMBYIOTb OKpemi dizionoriuHi GyHKuii. Tak, NneHiunniH y
A03ax 1-5 MKr/mn mas Ayske pisHWI BNIWB Ha PO3BU-
TOK NpoAyLUeHTa CTpenTomiunHy Streptomyces griseus 8
3a/71eXKHOCTI Bifl, BiKy Ky/NbTypW. B paHHi CTPOKM pocTy Aa-
HOro BUAY CTPEnTOMILeTy aHTUBIOTMK NPUrHiYyBaB, a B
Ni3Hi CTPOKM — CTUMY/IOBAB CUHTE3 CTpenToOMiLMHY [8].

[oaaBaHHA Pi3HUX KOHLLEHTPALN FPU3NHY B NOXKMB-
Hi cepepoBuuia 3 Streptomyces griseus ctabinisysano
KYNbTYpU 32 MOPPONOFiYHMMM 03HAKaMMU. MpUCYTHICTb
rPU3MHY BNIMBAE i HA BUXKMBAHHA CNOP: HU3bKi KOeLeH-
Tpauii (1- 10 MKr/mn) cTUMyAoBaAn NPOPOCTaHHA CMop,
a 6inblu BUCOKI — npurHivysanm [9].

BaxknuBMit BNANB Ha BIOCUHTETUYHY aKTUBHICTb Mi-
KPOOPraHi3amMiB Ma€ CKiag, MOXMBHOMO CepenoBuLLa, B
TOMY YNUCAIi | TAKMI 1Or0 KOMMOHEHT AK AKepeso asoTy.
Biaomi pob0TH, B AKMX NOKa3aHi NO3UTUBHI AaHi BNMBY
pAAy amMiHOKMCNOT Ha BignosigHi ¢isionoriyHi xapakre-
pucTukK Streptomyces recifensis var. lyticus 2P-15 [10].

Ane, BNAMB opraHiyHMX abo HeopraHiyHUx Gopm
a30Ty fK iHAYKTOpPiB BiOCMHTE3y Ta POCTY € BKpaW iHAN-
BiflyaZlbHUM O/1A KOXXHOFO MiKPOOPraHi3my i NoBMHEH
BM3HAYATMCA emnipuyHMm wnaxom. Came TOMy aKTy-
aNlbHUM € NPOBEAEHHA AOCNIAXKEHHA BNANBY aMiHOKMUC-
0T Ha meTabonism Streptomyces sp. 31.

MerTa gocnigxKeHHs.

Bu3HauyeHHA BN/IMBY AEAKUX aMiHOKMCNOT Ha bio-
CMHTETUYHY aKTUBHICTb WTamy Streptomyces sp. 31.

O6’eKT i meTOaU AoCNiAXeHHA.

06’ekTOM AocniaxeHHA bys wTtam Streptomyces sp.
31, oTpMMaHU 3i 3BMYANHUX YOPHO3EMHUX TPYHTIB.
Llett wtam € aHTaroHictom Ao diTonatoreHHUx HakTepilt
Ta rpmbiB i 3HAaXOAUTLCA B KOMEKLT KyAbTyp MiKpoopra-
Hi3miB Kadegpu mikpobionorii, Bipyconorii Ta bioTtex-
Honorii AHY [11, 12]. Wtam noTpebye noaanbluioro Bu-
BUYEHHA | TOMy 0BpaHuii AK 06’eKT AoCNiAKeHb B AaHil
poboTi. CnopoBy KynbTypy niatpumysanu npu 28°C
npotarom 12 ai6 Ha arapusoBaHomy cepefoBulLLi Mayse
1 HactynHoro cknagy (r/n): Kpoxmanb (PO3UMHHMIA) —
20,0; K,HPO, - 0,5; MgSO, - 0,5; KNO, — 1,0; NaCl - 0,5;
FeSO, —0,01; arap-arap — 20; pH=7,2-7,4.

[Ona oTpumaHHA BereTaTMBHOroO MNOCIBHOro matepia-
NIy CNOpOBY Ky/NbTYypy CTPEnTOMILeTa 3aciBann 6710Kom
po3mipom lcmxlcm i BupouwyBanun Asi gobu npu 28°C
B YMOBaXx MWBUHHOIO Ky/nbTueyBaHHA (220 06/xB) Ha
MOCIBHOMY CepefoBMLLi HAacTynHOro cknaay (r/n): coese
6opowHo — 4,75; Kpoxmanb — 30,0; NH,NO, — 0,75;
K,HPO,-0,1; CaCO, - 2,0; CaCl, - 1,0; pH=7,8-8,0.

BeretaTMBHY Ky/nbTypy Yy KifbKocTi 5% Big 06’emy
3aciBann y cneuianbHo po3pobsieHe pepmeHTalinHe
cepeposule (PC-3), Ake Mano HacTynHWi cknag (%):
coese 6opowHo — 0,6; NH,NO, — 0,15; mokosa — 1,1;
K,HPO,-0,027; CaCO, - 0,42; CaCl,—0,2; FeSO, - 0,005;
MnCl, -0,0015; MgCl, —0,056; ZnSO,— 0,2°10*; pH=8,0.

depmeHTauito nposoguan npu 28°C B ymoBax
rMMBUHHOrO  KynbTueyBaHHA (220 xB/06) npoTa-
rom 72 roauH. Mpobu Bigbupann KoxHi 12 roanH Ta
aHani3yBa/M BiAHOCHO: HAKOMWYEHHs Biomacu KAiTWH,
AKTUBHOCTI CcTadinoniTMYHMX GepmeHTiB, aKTUBHOCTI
depmeHTiB ninas, cMHTesy binKiB.

Mpn pgocnigKeHHi BNAMBY NOnNepeaHuKiB CUHTE3y
6inka (aMiHOKMCNOT) Ha pPOCTOBI MOKasHWKK npoay-
LLeHTa, BUKOPMCTOBYBAIM NO 1 aMiHOKMCNOTI Y KOHLEH-
Tpauisx 50, 100 ta 200 mkr/mn, sKi gogasanu oo dep-
MeHTauiMHoro cepegosuwa ©C-3 nicna crepunisauii. Y
Aocnifax BUKOPUCTOBYBAZIM aMiHOKMCAOTU dipmun «Pe-
axim» — DL-TpunTodaH, DL-TpeoHiH, L-rnyTamiHOBa Kuc-
nota, L-apriHiH.

BennunHy HakonMYeHHs npoayLeHTom 6iomacu Bu-
paxanu B Mr cmpoi macu B 1 M KUBUIbHOTO cepeno-
BMWaA. KynbTypanbHy piguHy 3 KAiTMHaMK NpoayLeHTa
ueHTpuoyrysanm Ha nabopatopHin ueHTpudysi npu
7000 06/xB npoTtarom 15 xB. 3BaxyBaHHA 6iomacu npo-
BOAM/IM 33 SONOMOTO aHaNITUYHUX BariB.

BM3HayeHHs KinbKocTi 6inKka npoBoAMAN 32 METOA0M
Bpeandopaa [13]. KynbTypanbHy piauvHy 3 KAiTUHamM
ueHTpuoyrysanm ansa ix BiggineHHa Big, pigkoi ¢asu
npu 7000 o6/xs npoTtarom 15 xB Ha nabopaTopHii
ueHTpuoysi OMNM-8. loTyBann 20% cycneHsito uUux
KNiTUH y disionorivHomy po3umHi i nposoamau ii 06pob-
Ky ynbTpasByKom 6 pasis no 30 ¢ Ha npunagi Y34H-A
Ta ueHTpudyrysanu 3pyimHoBaHi KnituHm npu 15000 06/
xB npoTtarom 50 xB. BM3HauyeHHs 6inkiB nposoauav B
cynepHaTaHTi.

JliTUYHY aKTUBHICTb B Ky/bTypanbHill pianHi BU3HA-
Yyanu TypbigimeTpnuHmMm cnocobom 3a metoaom Isono
[14]. PeakuiliHy cymiw, womictnna 1 ma KynbTypanbHOi
piavHM Ta 1 Mn cycneHsii KAITUH TecT-KynbTypu (on-
TUYHA TYCTUHA PeaKLilMHOT Cymilwi nNpwu AOBXKWMHI XBUAI
590 HM Ta fOBXMHI cBiTAoBOro waaxy 0,5 cm cknagana
0,5-0,6), iHkybyBanu npotsarom 30 xBuAMH npu 55°C. 3a
OAMHULLIO NITUYHOI aKTUBHOCTI MPUMNMANU TaKy KiNbKicTb
depmeHTy, fika 3HUXKYBaJla ONTUYHY TYCTUHY CycneHsii
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160

6inka y ctpentomiueta. OTpuUmaHi
pe3ynbTatM npepactaBneHi rpadiy-
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Ho (pwmc. 1).

AK BMAHO 3 Aiarpamu, CUH-

O Koutpone
@50 mkr/mn

Te3 Biflka y NpUCYTHOCTI TPEOHiHY
36inblWIMBCA NpU [04aBaHHI Moro
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lyram. k-Ta  ApriHiH

@100 mkr/mn || Y BCiX TPbOX KOHLEHTPaALiAX, xo4a
MaKCMManbHOro 3HavyeHHA — 143%

KOHTPO/1HO

H200 mkr/mn

cnocrepiranoca

MIHIManbHIM Ta  MaKCMManbHilN
KOHLLEHTpPALLiAX CKAaan BignoBsigHO

Streptomyces sp. 31.

PucyHoK 1 — BnauB AocnigKyBaHMX amiHOKMCNOT Ha biocuHTes 6inka wramom

— 136% i 128%. TakMM 4YMHOM,
KOHLeHTpauia TpeoHiHy 100 mkr/

M Byna HAMONTUMAbHILLOKD i BU-

Biomaca, %
8

Fhyram. Kk-Ta

180

160 y

- [ KOHLeHTpauia 6inka 36inbwmnach

100 — npu 50 MKr/mn Uiel amiHOKMCAOTH
80 1 prr— i cknana 114% B ToM Yac AK NOKas-
60 200 soan HWKW BMICTY BinKa Npu BULLIA KOH-
40 ueHTpauii (100 mxr/mn ta 200 mkr/
20 MA) A0CNiOKyBaHOI aMiHOKUC/IOTH
04 . : . . 6ynn meHLwi Hixk 100% (76 Ta 79%).

Aprinin

KNMKana y wramy Streptomyces sp.
31 maKkcuManbHU cuHTe3 Binka.
NPUCYTHOCTI  TpunTodaHy

FnyTamiHOBa KMCNOTa Ta apriHiH

PucyHoK 2 — HakonuueHHA 6iomacu wramom S. sp. 31 y NPUCYTHOCTI Pi3HUX aMiHOKUCANOT.

Ha 0,001 3a ofHYy XBWAMHY NpW po3BeaeHi bepmeHTy,
AKe 34aTHe rigponisysatn 25-30% KAiTH. B akocTi cyb-
cTpaTy H6aKTepioniTMYHNX pepMeHTiB BUKOPUCTOBYBaIN
BiAMUTI XKUBi KNiTHM Staphylococcus aureus 209 P, wo
BMPOLLYBaZINCA Ha M’ACO-MENTOHHOMY arapi NpoTArom
18 roguH.

Bu3sHauyeHHA  nina3HOi  aKTMBHOCTI  NpoOBOAM-
M 3a metogom Rapp [15]. CneumdivyHy aKTUBHICTb
Ninasy BUpaxKaan B MIKPOMOAAX O/IEIHOBOI KWUC/IO-
TW, WO 3BiNbHAETbCA 3a 1 rogmHy npu rigponisi 1 mn
KY/NIbTYPaNbHOI PianHM.

Jocnign npoBoauau y 3-X KpaTHii MOBTOPHOCTI.
MaTtemaTnyHy 06pobKy pe3ynbTaTiB NPOBOAWMAM 33 [0-
nomoroto Komn'toTepHoi nporpamu Microsoft Exel 3 Bu-
KOPUCTaHHAM MEeToAiB MaTeMaTUYHOI CTaTUCTMKK [16].

Pe3ynbTatv gocnigiKeHHA Ta ix 06roBopeHHs.

B xoAj npoBefeHHA eKCNnepMMEHTIB 40 MOMKMBHOTO
cepenoBMLLa AO0AABANN TaKi aMiIHOKMCNOTK AK: TPUNTO-
¢daH, TPeoHiH, ryTamiHOBa KUCNOTa Ta apriHiH y KOH-
ueHTpauiax 50, 100 ta 200 mKr/ma, 3riaHo 3 nonepe-
OHIMU OCNigKeHHAMU. BuABneHo, Wo AocnigxKyBaHi
aMiHOKMCNOTU Manu PisHWIA BMNIMB Ha PiBEHb CUHTE3Y

30BCiM He BUMKANKAAW NiABULLEHHA
CMHTe3y bifika Hi B ogHOMY 3 BU-
nagkis ix gopasaHHA y Oyab-AKin
KOHUeHTpau,ii. MoKa3HUKM cuHTe3y binka 6ynu cyTTeBO
HUXKYi 32 KOHTPOJIb.

TakMM YMHOM, 33 pe3ynbTaTaMu Lboro gocaigy byno
NMOKa3aHo, L0 He BCi aMiHOKMCNOTU iHAYKYOTb BioCUH-
Te3 6ifka y cTpenTomiueTa. 3 JaHMX YOTMPbOX aMiHO-
KUCNOT TAKOK 34aTHICTIO BOJIOAIE TPEOHIH i YacTKOBO
TpuntodaH, a oCb MyTaMiHOBA KUCAOTA i apriHiH HaBITb
HaBMNaKu — iHribytoTb 6iocnHTE3 Binka.

B poborti Takox Byna nepesipeHa Aif BKazaHUX ami-
HOKMCNOT Ha HaKoMW4YeHHA Giomacu JochigKyBaHUM
LUTaMOM, LLLO MOKa3aHO Ha PUCYHKY 2.

3 piarpamu BUAHO, WO NPUCYTHICTb TPEOHIHY Y KOH-
ueHTpauiax 100 ta 200 mkr/mn 36inblwimna sBuxia 6ioma-
cv wTamy Ha 24 1a 31% BignoBigHO BiAHOCHO KOHTPOIO.

MpPUCYTHICTb TYTaMiHOBOI KUCAOTU Y KOHLEHTpaLii
200 mKr/mn 36inblinMna HakonuyeHHs biomacu wrtamy
00 MaKCMManbHoOro 3HayvyeHHAa 186%. [logaBaHHA MeH-
LWIMX KOHLEHTPALLA He NpuU3BEeNo A0 TaKOro CyTTEBOro
nigBULLLEHHA.

[OopasaHHAa 50 mKr/mna apriHiHy npusseno Ao
36inbweHHA HBiomack KAiTMH cTpenTomiueTy Ha 11%, a
100 mKr/mn — Ha 85% y NOpiBHAHHI

3 KOHTpONIEM.

JiMyHa akmBHicTL, %
g B

Fayram. k-Ta

140
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20
0 T T T T

Aprinin

TpunTodaH 30BCIM HE BUKAU-
KaB MiABULLEHHA KinbKocTi biomacu

p— npoayueHTa.

3a4na  BCTaHOB/IEHHA  BMJM-
Es0wkr/un BY BiANOBIAHMX aMIHOKMCAOT Ha
1100 mr/oan CUHTE3 cTadiNnoNiTMYHNX depmeH-
1200 mikr/mn TiB AOCNiAKyBaHOro wramy 6ynu

nposeaeHi HeobxiaHi mocnign Ta
pO3paxyHKM, WO NpeacTaBaeHi Ha
PUCYHKY 3.

OTtpumaHi rpadivHi paHi csia-

PucyHok 3 — CuHTe3 ctadinonitnuHnx pepmeHTis wramom S. sp. 31 y npUCYTHOCTI PisHUX

amiHOKuKCAOT.

YyaTb, WO Nig BNAMBOM BCiX €K30-
reHHOo BHEeCeHUx aMiHOKUCNOT
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BMHMKO NiABULLLEHHA aKTUBHOCTI CTa-
dinonisnHis Big 5% oo 58%. Cnocre-

Tabnuua — BioCMHTETUUHI XapaKTepuCTUKK WTama Streptomyces sp. 31
npw 3amiHi Axkepena a3oTHoro kueneHHa NH,NO, Ha TpeoHiH

piranaca 4iTka 3aKOHOMIpPHICTb 3HU-
YKEHHA aKTUBHOCTI 3 NiABULLEHHAM
KOHUEHTpaLuii aMiHOKMUCAOT, JAuwe

TINbKM MaKCMMaNbHA KOHLEHTpaLia

TpuntodaHy (200 mKr/mn) He cnpwu-
ANa CUHTE3y CTPEenTO/i3MHIB BULLE

binok biomaca JIiTUYHA aKTUBHICTb
BapiaHT gocnigy
mr/mn | KY,% | mr/mn K,% oa/mn K,%
KoHTponb 6e3 amiHOKMCNOTH 0,39 100 |8,3+0,05| 100 ([1987+50,73| 100
3amina pkepena asothoro | g g7 | 2y |75410,01) 91 |976:21,89| 49
KUBNEHHA

KOHTPONIbHWUX MOKa3HWKiB, a byna
HaBiTb HMX4o — 90%. Makcumans-
HUI NOKA3HMK aKTUBHOCTI cTadiNoNiTUUHUX PepmeHTiB
(158%) BuABNEHO Y NPUCYTHOCTI apriHiHy (50 mkr/mn).

OT)Ke, BMABJMIEHO, WO aKTMBHO 36iNblUEHO CUHTE3
6inKa Ha 43% Npu eK30reHHOMY BHeCeHHi TpeoHiHy (100
MKr/mn), nomipHo — Ha 14% tpuntodany (50 mkr/mn);
aKTUBHO, a/ie He MaKCMMabHO 36inblieHo BUXia, bioma-
cu cTpenTomiLeTy Ha 24-31% Takox TpeoHiHom (100 Ta
200 mKr/mn); 6inbl iHTEeHCMBHO (Ha 85-86%) — ryTami-
HOBOI KMC/0TOI Ta apriHiHOM BignoBigHO; 36inblieHo
aKTMBHICTb CTadiNonisnHiB Ha 58% — apriHiHoOM, Nomip-
HO Ha 14-35% — rnyTamiHOBO KUCNOTOK, TPEOHIHOM,
TpunTodpaHoM.

TakMM 4YMHOM, crocTepiranaca npaAma Kopenauisa
36iNnbLIeHHA cuHTe3y 6inKa Ta 6iomacK Npu BUKOPUCTaH-
Hi TiIbKM OAHIET aMiIHOKMCNOTU — TPEOHIHY Y KOHLEeHTpa-
uiax 100 ta 200 mkr/ma. Lle noAacHoeTbca, MMOBIPHO,
NErKiCTIO 3aCBOEHHA Came TPEOoHiHY KAiTMHamK npoay-
LeHTa MOPIBHAHO 3 iHWMMM aMiHOKMC/IOTaMK Yepes ii
MEHLUY MONEKYNAPHY Macy.

OcCKi/IbkK Byn10 OTpMMaHO cTabinbHi NO3UTMBHI AaHi
Npo 6iOCMHTETUYHI XapaKTEPUCTUKM WTamy Streptomy-
ces sp. 31 y NPUCYTHOCTI TPeoHiHy, byno aocnigxeHo
MOX/IMBICTb 3aMiHM Y depMmeHTaLiiHOMY cepenoBuLLi
Aykepena asoTHoro *kueneHHA — NH,NO, Ha TpeoHiH y
KoHUeHTpauii 100 MKr/mA, Lo npeactaBneHo B Tabam-
ui.

AK BUAHO 3 Tabauui, 3amiHa cnpuana ay»Ke HU3bKo-
MYy PiBHIO CMHTe3y 6ifika. Y NpUCYTHOCTI TPEOoHiHy 6e3
NH,NO, piBeHb cuHTE3Y 6inka cknaB nuwe 22% A0 KOH-

Mpumitka: YKoHTponb.

Tponto. HakonuyeHHA Biomacu CTPenTOMILETiB CTaHO-
BuA0 91%, a aKTUBHICTb GEepPMEHTIB, Ni3yOUNX KAITUHK
CTadiNIOKOKa 3MEHLEeHO MaiKe y 2 pasu. Taknil HU3b-
KU piBeHb CUHTe3y b6inka, GepMeHTIB, HaKOMUYEHHS
biomacn MOACHIOETbCA, CKOpilW 3a BCE TUM, WO HaW-
6inbWw oNTMManbHO GOPMOIO a30THOTO KUBJEHHA ANA
CTPEeNTOMILLEeTy € HeOpraHiyHa B yMOBax AAHOrO eKcne-
pumeHTy. Takum YnHOM, 3amiHa ioHis NH,NO, Ha Tpeo-
HiH 6yNna HeOCTAaTHLOO.

BucHoBKM.

3a pe3ynbTaTaMm yCix MPOBEAEHMUX BULLE eKcnepu-
MEHTIB MOXHa 3p06UTK BUCHOBOK, LL,O HE BCi aMiHOKMUC-
NIOTU MOXYTb BYyTM Npeactas/ieHi B AKOCTI iHOYKTOpPiB
6iOCMHTETMYHOI aKTUBHOCTI Streptomyces sp. 31. Takox
BapTO 3a3HAYUTU, WO Pi3HI aMiHOKMCAOTKU iHAYKYBanu
pi3Hi acnekTn 6iOCMHTETUYHOI aKTMBHOCTI. 3a gono-
Mmoroto giarpam Byna nokasaHa HenpAmMonponopuiiHa
3a/IeXKHICTb 36inblEHHA iHAYKUIT amiHOKMCAOTamu 3i
36iNbLIEHHAM iX KOHLLEHTpaLii. 3amiHa aMiHOKMCNOTOO
TpequHOM I\!H4N03y ¢>epmet|Tau,|MHomy Cepe,ﬂ,OI?I/ILLI,I
He TiNbKW He iHAYKyBana, ane M CyTTEBO 3HM3KAA YCi No-
Ka3HUKM.

MepcnekTMBM NOAANBLUNX AOCAIAMKEHD.

[JouinbHMM € NPOAOBXKEHHA AOCNIAKEHb MO iH-
TeHcudiKauii po3BUTKY i GIOCMHTETUYHOI aKTUBHOCTI
Streptomyces sp. 31. HebxigHo BMBYMTK BNAMB MiNiais
(pocnuHHMX onil) Ha ¢isioNoriyHy aKTUBHICTbL A0CAi-
[OXKYBAHOTO LUTaMy CTPENTOMILETY B AKOCTi ,0AATKOBOTO
Ta EAVHOIO AXKepena BYINeLeBoro XuUBNEeHHA.
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IHTEHCU®IKALLIA BIOCUHTETUYHOT AKTUBHOCTI STREPTOMYCES SP. 31

CemeHeHKo |. B., Jlyk’aHeHKo A. P., 3y6apesa |. M., Cknap T. B.

Pestome. HeobxifHICTb BUKOPUCTAHHA NPUPOAHUX CTUMYNIOOUMX NPenapaTiB XapaKTepHa ANA Cy4aCcHOro poc-
NIMHHUUTBA, 64K0NbHULTBA, TBAPUHHULTBA, pUbHMUTBA. CydacHi TeXHONOTIT BUPOLLYBaHHSA icTiBHMX rpmbiB, Bepmi-
KY/NIbTUBYBAHHA TaKOX nepeabayatoTb 3acToCyBaHHA 6i0NOMYHO-aKTUBHUX PEYOBUH-IHAYKTOPIB, AKi CNPUAIOTbL NPK-
CKOPEHHIO PO3BUTKY BigNOBIAHMX OPraHiaMiB-npoayLEeHTIB.

B AKoCTi MiKpoopraHiama — npoAyLeHTa NoAibHMX meTaboiTiB 3anponoHOBaHO BUBYUTU WTam Streptomyces sp.
31. Ane, iHTeHcudiKauii po3BUTKY i BIOCMHTETUYHOT aKTMBHOCTI NOTPebYE i cam NPOAYLLEHT PEYOBUH-IHAYKTOPIB —
nocnigxysaHui wrtam Streptomyces sp. 31.

Mema. MNonArae y BUSHa4YeHHi BIAUBY AxKepes a30Ty (AeAKMX aMIHOKMCIOT) Ha BiOCUHTETUYHY aKTUBHICTb LWUTAMY
Streptomyces sp. 31.

BignosiaHO 40 NocTaBAeHOI MeTW BUPILlYBaAUCb HACTyMHi 3aBAaHHA: 1) 4ocNianTM BNAMB AoAaBaHHA Y dep-
MeHTaUiliHe cepefioBULLEe TPUNTODAHY, TPEOHIHY, IYyTaMiHOBOI KMC/IOTWU Ta apriHiHy B SKOCTI A0AATKOBUX AXKepes
a30THOTO ¥MBJIEHHA Ha BiocMHTe3 6ifKa, aKTUBHICTb cTadiNONITUYHUX depPMEHTIB Ta AMHAMIKY HaKONUYeHHA 6io-
macu wramom Streptomyces sp. 31; 2) AOCNIAUTW BMAMB TPEOHIHY B POJIi EANHONO AXEepena a30THOrO XKUBJIEHHS,
3 BUK/IIOYEHHAM HEopraHiyHnx ¢popm asoty, 3okpema NH,NO,, Ha BiANOBIAHI }i3i0N0riUHi XapaKTEPUCTUKM WTamy
Streptomyces sp. 31.

06’ekm i Memodu docnidrweHHA. O6’ekTom gocnigKeHHsa 6ynm npouecu iHTeHcmbiKaLii 6i0CMHTETUYHOT aKTUB-
HoCTi WTamy Streptomyces sp. 31 nig, BNANBOM Pi3HUX AXKepen a30Ty. B AKOCTi pe4oBUH-iHAYKTOPIB BUKOPMCTOBYBA-
IV TaKi aMiHOKUCIOTK, AK TpUNTOdaH, TPEOHIH, INyTaMiHOBA KMCNOTa Ta apriHiH.

OKpemo no 1 amiHOKMCIOTI y KoHueHTpauiax 50, 100 ta 200 mkr/mn goaasanv 4o GepMeHTaLiHOTO NOMKMUBHO-
ro cepegosuwa PC-3 nicna crepunisauii.

BukopucToByBanu bioximiyHi, 6iomeTpuyHi, MikpobionoriyHi meTogu.

Pe3ynemamu. BuasneHo, WO He BCi JOCAIAMKEHI aMiHOKMCNIOTU MOXYTb ByTU BUKOPUCTAHI B AKOCTI iHAYKTOPIB
B6iOCUHTETMYHOI aKTUBHOCTI Streptomyces sp. 31. TakoX BCTAHOBJIEHO, LLLO Ha Pi3Hi acNekT BiOCUHTETUYHOI aKTUB-
HOCTi CTpenToMiLLeTa MatoTb BMJIMB Pi3Hi AOCNiAKYyBaHi amiHOKMcA0TU. CnocTepiranacs npAma Kopenauia 36inbleH-
HA CMHTe3y binka Ta 6iomacK NpU BUKOPUCTAHHI TiIbKM OAHIET aMiHOKMCNOTH (cepes AOCNIAKEHNX) — TPEOHIHY Y
KOHUeHTpauiax 100 Ta 200 mKr/mn.

BucHoB80K. BUKOPUCTaHHA TPEOHIHY B POJIi EAMHOTO Axepesa a3oTy 3 BukitodYeHHam NH,NO, i3 cknagy noxusHo-
ro cepefloBMLLA HEFAaTUBHO BM/IMBAE HA Gi3i0NOriYHI XapaKTepUCTUKK WTamy Streptomyces sp. 31.

Knrouosi cnoBa: CTpenTomiuety, amiHOKMCAOTH, NiITUYHA aKTUBHICTb, depMmeHTaLis, iHAYKTopM.

INTENSIFICATION OF BIOSYNTHETIC ACTIVITY OF STREPTOMYCES SP. 31

Semenenko I. V., Lukianenko D. R., Zubareva I. M., Sklyar T. V.

Abstract. The necessity of using natural stimulants is characteristic of modern agriculture, beekeeping, animal
husbandry, and fish farming. Modern technologies for growing edible mushrooms and vermiculture also involve the
use of biologically active substances-inductors that accelerate the development of respective producer organisms.
The strain Streptomyces sp. 31 has been proposed as a microorganism-producer of such metabolites. However, the
development and biosynthetic activity of the inductor substances themselves require investigation, particularly in
the case of the studied strain Streptomyces sp. 31.

Objective. The objective is to determine the influence of nitrogen sources (certain amino acids) on the biosyn-
thetic activity of the strain Streptomyces sp. 31.

The following tasks were addressed in accordance with the set objective: 1) investigate the effect of adding tryp-
tophan, threonine, glutamic acid, and arginine as additional nitrogen sources on protein biosynthesis, staphylolytic
enzyme activity, and biomass accumulation dynamics of the strain Streptomyces sp. 31 in the fermentation medium;
2) investigate the effect of threonine as the sole nitrogen source, excluding inorganic forms of nitrogen, specifically
NH,NO,, on the relevant physiological characteristics of the strain Streptomyces sp. 31.

The object and methods of the study. The object was the processes of intensification of biosynthetic activity of
the strain Streptomyces sp. 31 under the influence of various nitrogen sources. Amino acids such as tryptophan,
threonine, glutamic acid, and arginine were used as inductor substances.

Each amino acid was separately added to the fermentation medium FS-3 after sterilization in concentrations of
50, 100, and 200 pg/ml.

Biochemical, biometric, and microbiological methods were used.

Results. 1t was found that not all investigated amino acids can be used as inducers of biosynthetic activity in
Streptomyces sp. 31. It was also established that different investigated amino acids have an impact on different
aspects of the biosynthetic activity of Streptomyces, and there was a direct correlation between increased protein
and biomass synthesis when using only one amino acid (among those studied) — threonine at concentrations of 100
and 200 pg/ml.

Conclusion. The use of threonine as the sole source of nitrogen, excluding NH,NO, from the nutrient medium,
negatively affects the physiological characteristics of the strain Streptomyces sp. 31.
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