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Annomayusa. B nanHOW cTaThe MpencTaBieHa pa3padOTKa TEXHOJIOTHH IOJIYYECHHUS CHHOMOTH-
Ka Ha OCHOBE MPHUPOJHBIX KApOTHHOHMIOB M OnodnaBoHounoB. HoBblil cuHOMOTHYECKUI Tpenapat
SIBIISIETCS] AKTUBHBIM OMOTEHHBIM CTUMYIISITOPOM JUIsl OPTaHWU3Ma MPH Pa3lINnYHbIX 3200JIeBaHUSIX ITH-
IEBAPUTEIBHON CHCTEMBI YeJIOBEKa, NMEET BBICOKYIO JKH3HECIIOCOOHOCTh M aHTAarOHHCTHYECKYIO
aKTUBHOCTH B OTHOIICHWH MAaTOreHHOW MUKpOoQopsl. Llenbio qanHo# paboTHl SBIsIeTCS COBEPILEH-
CTBOBAaHHE COCTaBa M TEXHOJOTHH TOJXYYCHUS CHHOMOTHYECKOTO IMpernapara Ha OCHOBE OHOMAacChl
Oaxrepuii Bacillus Subtilis m nmumodunsHOTO OMOOPTaHMYECKOTO KOMITIEKCA IUIOAOB OONEMUXM.
TexHONMOTHYeCKUH MpoLece BKIOYAET CIeNyIOINe CTAIUH: IMPUTOTOBICHUE 3aCEBHOTO MarepHaia
KynbTypsl Bacillus Subtilis, kynbTuBHpOBaHHE MUKPOOHOI OnoMacchl B Onopeakrope. [locnenyroriee
CTyIICHHE OMOMACCHI ITyTEM Celapanuy MO3BOJISET TMONyYUTh KOHIEHTPAT, B KOTOPHIA JOOABISIOT
YIIIEKHUCIOTHBIN SKCTPAKT MI0A0B 00aenuxu. [1oaydeHHy0 KHUIKYIO PELEeNTypHYIO Maccy pa3iuBaloT
BO (MTaKOHBI W MMOMENIAIOT B TMOMWIBHYIO YCTAHOBKY JUIS YIAJICHUS BOABI B YCIOBUSAX OTPHIIATEINb-
HBIX TEMIIEpaTyp M MHEPTHOU ra3oBoii cpeabl. KomMepueckiM mpemnaparom sBisieTcst TBepaast Ono-
Macca Oakrepuit Bacillus Subtilis, conepxaias B KayecTBe OMOCTUMYIIATOPA POCTA YIIECKUCIOTHBIN
9KCTpakT obyenuxu. PazpaboTaHHas TEXHOJOTHMYECKas JMHUS PEKOMEHIYETCs JJIsi BHEIPCHHS Ha
XUMHUKO-(papMarieBTHIecKuX npennpusatusx Poccun. B manHoi paboTe mpencTaBieHO MOIOKUTEIb-
HOE BIUSHHUE YIIIEKHCIOTHOTO SKCTPAKTa MIOAOB OOJIEMUXU HA pOCT Ouomaccel Gaktepuit Bacillus
Subtilis B mabopaTropHOM IKCIIEPUMEHTE. B MPOBEIEHHOM HCCIIEIOBAHUH ONITHMHU3HPOBAHBI YCIOBUS
rporecca MoyYeHus] CHHOMOTHYECKOTO TIpenapara Ha 0cHOBe Onomaccel Oakrepuit Bacillus Subtilis.
BriepBrie B IpOM3BOACTBE CHHOMOTHKA HCIOJIB30BaH OMOCTUMYNMHPYIOUINHA 3¢ ¢dekT TunoduiasHo-
ro OMOOPTaHWYECKOTO KOMIUIEKCA TUIOJ0B OOJIeuXH Ha pocT Omomaccel Oakrepuid Bacillus Subtilis
B YCJIOBHSIX IIIyOMHHOTO a’poOHOTO KyJbTUBHpOBaHUS. Pa3zpaboTaHHas TEXHOJOrHMYEecKas cxema
¢ mogbopoM 000pyIOBaHUS IS MTOJTyYEeHUSI CHHOMOTHKA KOJIOTHUYECKH Oe30macHa.

Kniwoueevie cnosa: cnadbnotTuky, npoOUOTHKY, IPEOUOTHKH, OMOCTIOPHH, YIIIEKUCIIOTHBIN SKCTPAKT
TUIOZIOB OOJICTIMXH, SKCTPArupOBaHUE
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Abstract. This article presents the development of a technology for obtaining synbiotics based on
natural carotenoids and bioflavonoids. The new synbiotic preparation is an active biogenic stimulant
for the body in various diseases of the human digestive system, has high viability and antagonistic
activity against pathogenic microflora. The purpose of this research is to improve the composition
and technology of obtaining a synbiotic preparation based on the biomass of Bacillus Subtilis
bacteria and the lipophilic bioorganic complex of sea buckthorn fruits. The technological process
includes the following stages: preparation of Bacillus Subtilis culture seed, cultivation of microbial
biomass in a bioreactor. The subsequent thickening of biomass by separation makes it possible to
obtain a concentrate to which carbon dioxide extract of sea buckthorn fruits is added. The resulting
liquid formulation is poured into vials and placed in a freeze-drying unit to remove water at subzero
temperatures and an inert gas environment. A commercial preparation is a solid biomass of Bacillus
Subtilis bacteria containing carbonic acid extract of sea buckthorn as a biostimulator of growth.
The developed technological line is recommended for implementation at chemical and pharmaceutical
enterprises in Russia. This research presents the positive effect of carbonic acid extract of sea
buckthorn fruits on the growth of the biomass of Bacillus Subtilis bacteria in a laboratory experiment.
In the conducted research, the conditions of the process of obtaining a synbiotic preparation based
on the biomass of Bacillus Subtilis bacteria were optimized. For the first time in the production of
a synbiotic, the biostimulating effect of the lipophilic bioorganic complex of sea buckthorn fruits on
the growth of the biomass of Bacillus Subtilis bacteria under conditions of deep aerobic cultivation
was used. A technological scheme with the selection of equipment for obtaining an environmentally
friendly synbiotic has been developed.

Keywords: synbiotics, probiotics, prebiotics, biosporin, carbonic acid extract of sea buckthorn fruits,
extraction
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Beenenne

Cy1iecTByeT ycToWuMBasi TEHACHIIUSA POCTa UHTE-
peca Bpadel M MalMEHTOB K HCIOIB30BAaHHUIO JIEKap-
CTBEHHBIX CPEJICTB, CO3/IaHHBIX Ha OCHOBE JIEKAPCTBEH-
HOTO PACTUTENIBHOTO, @ HE CHUHTETHUYECKOTO ChIPbs
(ukopacTymue JekapcTBeHHbIE pacTeHud..., 2014).
OnHOBPEMEHHO C 3TUM B JICCHOM XO03siicTBe Poccmu
OonbIIOe BHUMAHHE YAENSAETCS BONPOCY WHTEHCH-
(GUKaMK HKCIONB30BAHUS PECYPCOB JTUKOPACTYIIUX

MUILEBBIX U JIeKapcTBeHHbIX pactenui (Ilanun, 2022).
B crpane cymectBytoT OonblINE pecypchl, KOTOpPbIE
MOKa HE BOBJICUEHBI B XO3AHCTBEHHBIH 000poT (Bosip-
ckuit u fp., 2021).

Pa3paboTka mpenapaToB Ha OCHOBE HE IPOCTO
HaTypaJbHOTO PACTUTENIBHOIO ChIPbSA, & JUKOPACTY-
LIUX JIECHBIX JEKAPCTBEHHBIX PECYPCOB OHOBPEMEH-
HO penlaeT 3a1ady pa3BUTHS MHOTOLEIEBOTO JIECO-
MOJIb30BaHMSI.
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Lenb nanHOTO HCCIENOBaHUS — pa3paboTaTh TeX-
HOJIOTHIO TOJYYEHHsSI CMHOMOTHYECKOro Ipernapara
Ha OCHOBe Omomaccwl Oaktepwii Bacillus Subtilis,
(hopMupyrommxcs Ha OHOOPTraHUYECKUX III0JaX 00-
JIETINXH.

B macrosimiee Bpemsi MHTEHCHBHO pa3BHBAETCS
TaKoe HalpasJieHHe OMOTEXHOJIOTHH, KaK pa3paboTKa
U UCTIONIb30BaHUE B MEAUIIMHCKOM MPAKTUKE CHHOMO-
tukoB (Packuna, 2018). CuaOMOTHKHN — OaKTepHalb-
HbIE Ipenaparbl HONMM(YHKIHOHAIBHOIO COCTaBa,
BKJTIOYAlOIMe B ce0sl KOMOWHANWIO MPOOMOTHUKOB
1 ipeOroTHKOB. [ [poObroTHKY — )KUBBIE HEMaTOTCHHBIE
MHUKPOOPTraHU3MbI, KOTOPBIE B OpraHU3ME YeJIOBEeKa
BOCCTAaHABIMBAIOT MHKPOOHOLIEHO3bl M OKa3bIBAIOT
o310poBuTenbHBIA 3¢ ¢ekt. [Ipeduorukn — Ouoio-
FMYECKH aKTHBHBIE BEILIECTBA MM OMOOPraHUYECKHE
KOMILJIEKCBI, KOTOPBIE CTUMYJIUPYIOT POCT U pa3BUTHE
npobuotukoB (KaitOsimesa, Hukonos, 2019).

OO6nennxa sIBISETCS CaAOBON KyJIBTYpOH M JTHKO-
pacTyIIMM IUTOJIOBBIM PacTEHHEM, UMEIOIUM 3HaYH-
TenpHOE pacnpoctpaHenne B Poccun (Ilanun, 2022).
JlaHHBIN BUI MOXET SIBASTHCA NEPCHEKTUBHBIM IIpe-

OHMOTHKOM.

O0beKThI 1 METOAbI HCCJICTOBAHMSI
Haubonee W3BECTHBIM M3 CYIICCTBYIOIIMX CHH-
OHMOTHKOB Ha OCHOBE OOJICTIMXH siBiisseTcsl «buocrio-
pHUH», cO31aHHbBIN Ha Oa3e mramma Oakrepun Bacillus
Subtilis (Jlutycos, 1998; 2003). B ta6n. 1 npuBeneHs
€ro mokasareiu KauecTtBa. Bacillus Subtilis, nin ceH-
Hasl MMaJx0yKa, — BUJ TPaMIIOJIOKHUTENBHBIX CIIOPooOpa-
3VIOIIUX a3pOOHBIX OaKTepUil, MpencTaBuTeNIeH poja
Bacillus. OH sBISETCS aHTarOHKWCTOM ITaTOTEHHBIX
Y YCIIOBHO-TIATOT€HHBIX MHKPOOPTaHU3MOB, TAKHX KaK
CaJIbMOHEIIIa, CTAPIIIOKOKKH, CTPEIITOKOKKH, a TaKKe

MPOAYIIEHTOM prOOQIaBUHA U AaHTHONOTHKOB.

Tabnuya 1
Table 1

IMokazarenu kauecTBa KOMMepUECKOTo mpemnapara «bruocrnopuny

Ha ocHOBe mTamma Bacillus Subtilis

The quality indicators of the commercial medication “Biosporin”
based on the Bacillus Subtilis

IToka3arens
Indicator

Beinyckaemas cepust
mpernapara
The manufactured series
of the medication

Tpe6oBanus OC
Requirements FS

Buemnuiit Bua
Appearance

Ilopucras macca
OT CBETJIO-JKEJITOTO
110 OeXeBOro IBeTa
Porous mass from
light yellow to beige color

[Topucras macca
CBETJIO-CEepOro IBETa
The porous mass
is light gray in color

KonnuecTBo KU3HECTIOCOOHBIX OAITUILT B 03€, MIIP/:

The number of viable bacilli in a dose, billion: (1-8)10° (5,1+0,7)10°
— B. Subtilis
Kucnornocts, en. PH
Acidity, units PH 6,510 6,20,3
Maccosas gons Biaaru, %
Mass fraction of moisture, % 3.5 24204
KoHTamuHaIMsI TOCTOPOHHUMHU OaKTEPUSIMH He nomyckaercs OTtcyTcTBYeT
Contamination by foreign bacteria Not allowed Absent
AHTaroHUCTUYECKAsT AKTUBHOCTh
(30Ha YTHETEHHUS POCTA TECTUPYEMOU KyJIBTYPbI), MM:
Antagonistic activity
(growth inhibition zone of the tested culture), mm:
— Shigella sonne 10, He meHee / at least 12+1
— Salmonella typhimurium 10, e meHee / at least 12+1
— Staphylococcus 15, He meHee / at least 28+3
— Candida allicains 12, He MeHee / at least 27+3
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OOBEKThl HCCIENOBaHUS — OHOOPraHUYECKHIA
KOMIUICKC IUIOJIOB OOJIENUXH, cojepxamuii ouodia-
BOHOWJIBI M KAPOTHHOMIBI. KauecTBO ChIphbsi KOHTPO-
JUPOBAIHM B COOTBETCTBHH C HOPMATHBHBIMHU TpPeOO-
BaHuAMHU (hapmakoneliHol crtarbu BOC 42-2452-94
(O6 yTBepkneHuw. .., 2023).

B nmanHoMm wccrnenoBanuu Obuta pa3paboTaHa
CTPYKTypHasi cXema MOJIydeHHsl Ipernapara mpeduo-
THKa «BakTHCYOTHIT TLTIOCY, COAEPIKAIIETO KOMILIEKC
KapOTHHOUIOB ¥ OMO(IABOHOUIOB U SBISIOMIETOCS
aHaJIOTOM KOMMepUecKoro mnpemnapara «bruocnopun.
JaHHBIN TIpenapar sBISEeTCS aKTHBHBIM OHOTECHHBIM
CTHMYJISITOPOM JIJIsl OpraHu3Ma MpU Pa3UYHBIX 3a-
0oJIeBaHMAX MHIIEBAPUTEIILHONW CHCTEMBI YEIOBEKa,
HUMeeT BBICOKYIO KH3HECITOCOOHOCTh U aHTarOHUCTH-
YECKYI0 aKTHBHOCTh B OTHOIICHHH MATOICHHON MU-

KpOoGIIOpHI.

Pe3yabrathl M ux 00cyxaeHHe
Ha puc. 1 npuBenena cTpykTypHast cxema nosiy4e-
HUS IPEeOMOTHKA, COEPIKAIIETO KOMIUIEKC KapOTHHO-

UI0B M Ono(iaBOHOMIOB. BiusiHUE YIIIEKHUCIOTHOTO
HKCTPaKTa MIOI0B 00NENUXHU Ha POCT Ouomacchl Oak-
tepwuii Bacillus Subtilis mokazano Ha puc. 2.

B Tabn. 2 comepkarcs CBeAEHHS O COCTaBe CHH-
Ouotnueckoro npenapara «bakTHCYOTHII TLITIOCY, Pa3-
paboTaHHAass HAMU CTPYKTYypHAst CXeMa ero MOoJTydeHHs
Hpe/CcTaBIeHa Ha puc. 3.

LleneBBIM MPOIYKTOM SIBISIETCS CHHOMOTHYECKHUI
npenapar «bakTucyoTmnn tutrocy. Ilporece momyude-
HHA TIperapara BKIIOYAeT CIEAYIOIIUe CTaIHu: MpH-
TOTOBJICHHE 3aCEBHOTO MaTrepuaia KyasTypsl Bacillus
Subtilis, KymbTHBUPOBaHHEC MHKPOOHOW OWOMACCHI
B OMOpeakTope.

[Mocnenyromiee crymeHre OMOMAacChl MyTeM Ce-
napanyy MO3BOJISIET MONYYUTh KOHIIGHTPAT, B KOTO-
pBIil T0OABISAIOT YIIICKUCIOTHBIN KCTPAKT IUIOAOB
obnenuxu. [lomydeHHYI0 >KHIKYIO pPELENTYpPHYIO
Maccy pasiHBarOT BO (UIAKOHBI U MMOMEIIAIOT B JIMO-
(GUIBHYIO YCTAHOBKY JUIS YAAJICHUS BOJBI B YCIOBH-
X OTPULATEIbHBIX TEMIIEPATyp U MHEPTHOM Ta30BOM
Cpensl.

ITnoxst oOnmenmmxu Sea buckthorn fruits

CyOnuManyoHHas cylka
L Freeze drying )
e N
Nax KpuoapoGnenue Nar
BE— Cryodrobing —
\ J
CO=x [ DKCTparnpoBaHue 1CO:r
_’. . _’
L Extraction
| J/

JIuno(uibHbL i KOMILIEKC
KapOTHHOWIIOB U
O6roQIaBOHOMIOB

Lipophilic complex of
carotenoids and
bioflavonoids

Puc. 1. CrpykTypHas cxema HOIXy4eHUs MPeOnOTHKA, COIEPIKAIIETO KOMITJICKC
KapOTHHOHIOB U GHO(IABOHOMIOB
Fig. 1. Shows a block diagram of the production of a probiotic containing a complex
of carotenoids and bioflavonoids
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IMpoaoKuTeILHOCTD, 4
Duration, h

==Y TIEKUCIOTHBIH IKCTPAKT OOJICTUXH
Carbonic acid extract of sea buckthorn

~==KoHTpoJb
Control

Puc. 2. BnustHHe YIIIEKHCIOTHOTO SKCTPaKTa IIIOAOB OOJEUXH HA pOCT OMOMAacChl OaKTepuit
Fig. 2. The effect of carbonic acid extract of sea buckthorn fruits on the biomass growth of bacteria

Tabnuya 2
Table 2

CocraB cuHOMOTHKA «BaKTHCYOTHIT TUTIOCH

The composition of the synbiotic «Bactisubtil plus»

Iloka3arens
Indicator

Copnepxxanue, %
Content, %

Buemnuit Bux
Appearance

TabneTka CBETIIO-XKEITOrO I[BETA B CTEKISTHHOM ()IaKOHE
A light yellow tablet in a glass bottle

ConeprkaHue BOIbI
Water content

He 6Goitee 3
No more than 3

Kynbrypa 6axrepuit B. Subtilis
Bacterial culture B. Subtilis

He menee 96,5
Minimal 96,5

JIunoduIbHbIA KOMILIEKC KAPOTUHOUIOB U OMO(IaBOHOUI0B
Lipophilic complex of carotenoids and bioflavonoids

He menee 0,5
Minimal 0,5
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AmMmynbHas CIIOpoBast KyJIbTypa -
Bacillis Subtilis PUTOTOBJIEHNE 3aCEBHOTO
A 1 re culture d i,

mp01'1 e' SPo ) u u L Preparation of seed material
of Bacillis Subtilis

. . A 4
CrepunbHblii Bo3ayx Sterile air j
CrepunbHas NUTAaTENbHAS CPEA | KynpruBuposanue MIKpoOHOit
Sterile nutrient medium ~dHeEn ‘
YTIEKUCIIBIN SKCTPAKT O0JICTUXH Cultivation of microbial
Carbohydrate Sea Buckthorn Mass
Extract t=25...30°C
Kynbrypanenas sxuakocts Cultural liquid
[ CemapupoBanue Separation ] > dyrar fugate

KonnenrpuposanHas MukpoOHas 6momacca B.Subtilis
Concentrated microbial biomass of B.Subtilis

Po3nuB Bo ¢akon
Bottling in vials

A 4

CyOnmmMarnmoHHas CyIka
Freeze drying

VYxymopka (h1akOHOB U yITaKOBKa
Bottle capping and packaging

«bakTrcyOTHI TUTFOCY
«Baktisubtil Plus»

Puc. 3. CrpykrypHas cxema MOIy4eHHs] CHHOMOTHYECKOTO nperapara « bakTucyOTi mirocy
Fig. 3. Block diagram of the preparation of the synbiotic drug “Bactisubtil plus”



166

JNleca Poccum 1 X0351IMCTBO B HUX

Ne 2 (93), 2025 1.

TexHonmornyeckass cxema IOJyYeHHS CHHOHO-
THKa C MOJ0OPOM O0OpYJAOBaHUS IPEICTABICHA HA
puc. 4. B 3acesHoit dhepmenrarop @1 ua 20 i1 BBOIAT
CTEPWIbHBII BOOHBIN PAacTBOP IMUTATEILHON Cpelbl
1 UNoQUIBHBIA SKCTpakT obnenuxu. M3 3aceBHOro
ouopeakropa @1 mpu JOCTIKEHWH KOHIICHTPAIHH
kietok mopsiaka 10 mupa (10°) kimetok B 1 M pac-
TBOPa KYJIBTYPAIbHYI JKUAKOCTb IE€PEKAYUBAIOT
B TIPOMBINUIEHHBIH Onopeakrop emkocThio 100 .

MukpobHyro Maccy u3 depmentaropa ®2 mopator
LEHTPOOEKHBIM HACOCOM B CEmaparop, IJie MpPOUCXo-
JIAT CTyIICHIEe OMOMAaCCHI.

[lonm neiicTBeM LEHTPOOEKHBIX CHJI OHA OTBO-
JIATCSI B HAKOIIUTEJIBHYIO EMKOCTb. BONHBIN pacTBOp
MUATaTeNIbHON cpeapl otBomuTcs B D2, M3 Hakomnm-
TEThHONH €MKOCTH KOHIIEHTPHpPOBaHHAas Onomacca
MoJIaeTC Ha YCTAHOBKY JIO3UPOBaHUS BO (NIAKOHBI
eMKOCTBIO 10 M1
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Puc. 4. TexHomorudeckas cxema MOITy4EeHUS CHHOMOTHKA

Obopydosanue: @1 — pepmentarop 3aceBHOU; @2 — depmentaTop pabounii; C — cenaparop; V/[ — ycTaHOBKa JO3HPOBOYHAS;
V3C — ynprpa3BykoBoii crepmmsarop; ¥YC — ycTaHOBKa CyOnuMManuoHHON cymky; K — xomnpeccop; HI[; 4 — Hacoc HEHTPOOEKHBII;
A® — anmapat (acoBOYHBIN; B3 — BEHTHIIb 3alIOPHBIN; £ — eMKOCTh 3aCEBHOM KYIIBTYPHI; £ — €eMKOCTh aMMHUAYHON BOABL; £3 — EMKOCTh
MUTATeNBHOH cpeabl; £4— eMKOCTh MHKPOOHOI OroMacchl; E5 — eMKOCTh OHOCTUMYIIATOPA; Eg— €eMKOCTB ¢ MEIIAJIKOH AJIs IPUTOTOBIIE-
nust JKPM; E; — eMKOCTh KOHLIEHTPUPOBAaHHON MHUKPOOHON MacChl.

Tomoxku: 1 — 3aceBHast KynsTypa Bacillus Subtilis; 2 — ammuadHas Boja; 3 — mUTaTeNbHas cpeaa; 4, 6 — KyJIbTypanbHas )KHIKOCTb;
5 — MUKpOOHast Guomacca; 7 — KOHIICHTPHPOBaHHasi OMoMacca; 8§ — OHOCTUMYIISATOP; 9 — XKuIKas penentypHas Macca; /() — KOHLIEHTPH-
poBaHHast MUKpOOHast Macca; // — kacceTsl ¢ (uiakonamu; /2 — kacceTsl ¢ urakoHaMu; /3 — TOTOBBIH POAYKT; B2 — BO3IyX CTEPHIBbHBII;
T5 — Boma ropsiuast mogaronias; B3 — Boma moAroToBieHHast; 76 — Boga 000poTHas

Fig. 4. Technological scheme for obtaining synbiotic

Equipment: @1 — seeding fermenter; @2 — fermenter worker; C — separator; V// — the dosing unit; ¥3C — ultrasonic sterilizer;
VC — freeze drying unit; K — the compressor; HL];_4 — the centrifugal pump; A® — filling machine; B3 — shut-off valve; E| — seeding crop
capacity; E, — capacity of ammonia water; £3 — nutrient medium capacity; £, — Microbial biomass capacity; £5 — biostimulator capacity;
E¢ — a container with a stirrer for cooking LFM; £ — the capacity of the concentrated microbial mass.

Streams: 1 — sowing culture of Bacillus Subtilis; 2 — ammonia water; 3 — nutrient medium; 4, 6 — cultural liquid; 5 — microbial
biomass; 7 — concentrated biomass; 8 — biostimulator; 9 — liquid formulation mass; /0 — concentrated microbial mass; // — cassettes
with vials; /2 — cassettes with vials; /3 — the finished product; B2 — the air is sterile; 75 — hot supply water; B3 — prepared water;
T6 — recycled water
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[Momy4eHHsle kacceTsl ¢ (hTaKOHAMH ITOMEIA0T
B YCTaHOBKY CyONMMAIIMOHHOM CYIIKH. 3aMOpa)KHBa-
for mpu —20°C B ycnoBmsIX IIyOOKOro Bakyyma. Ba-
KyyMHBIE HacOCHI JJaHHOH YCT@HOBKH OOE€CIICYHBAIOT
ocrarouroe ganeHue B ammapare 0,01 xr/cm? (atm).
IIporecc cyOnmumamoHHON Cymku JyuTest 4 4. Xia-
JlareHToM siBisieTcs a3ot. CyOnmuMupoBaHHas Onomacca
npencrasisier coOoil TabneTky Bo (akone. Kaccers
¢ (akoHamu ToyaroT Ha (PacOBOYHBIN ammapar, B Ko-
TOPOM IPOUCXOAUT CTEpHJIbHAS YKYNOpKa (hIaKOHOB
pOOKaMH.
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BriBOABI
B mpoBeIeHHOM HCCIICIOBAaHUU ONTHMHU3UPOBA-
HBI YCJIOBHS TIpoIiecca MOMyYeHUS! CHHOMOTHYECKOTO
npenapara Ha OCHOBe Omomaccel Oaktepuit Bacillus
Subtilis.
TEXHOJIOTHYECKasi CXeMa ¢ To100poM 000pyIOBaHUS

Pazpaborana sxomormuecku Oe3omacHas

JUISL TIONyYEHHUs] CHHOMOTHKA. BriepBbie B mpon3Boa-
CTBE CHHOMOTHUKA HCIIOIh30BaH OMOCTUMYIHPYOIIHN
3¢ et TUMTOPUIEHOTO OMOOPTaHUYECKOTO KOMILIIEK-
ca IUIOAOB OOJENUXHU Ha PocT Ouomacchl OakTepwid
Bacillus Subtilis B ycImoBUAX TIIyOMHHOTO a’pOOHOTO

KYJIbTUBUPOBAHU.
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