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Annomayusa. B nanHOW cTaThe MpencTaBieHa pa3padOTKa TEXHOJIOTHH IMOJIYYCHUS CHHOMOTH-
Ka Ha OCHOBE MPHUPOJHBIX KApOTHHOHMIOB M OnoduaBoHonmoB. HoBblll cuHOMOTHYECKUI Tpenapat
SIBIISIETCS] AKTUBHBIM OMOTEHHBIM CTUMYIISITOPOM JUIsl OPTaHU3Ma MPH Pa3lIUYHbIX 3200JIeBaHUSX ITH-
IIEBAPUTEIBHON CHCTEMBI YeJIOBEKa, UMEET BBICOKYIO JKU3HECIIOCOOHOCTh M aHTAarOHUCTHYECKYIO
AKTUBHOCTH B OTHOLICHWHU MAaTOreHHON MUKpodiopsl. Llenpio qanHoi paboThl SBISETCS COBEPIICH-
CTBOBAaHHE COCTaBa M TEXHOJOTHH TONYYCHUS CHHOMOTHYECKOTO Ipernapara Ha OCHOBE OHOMAacchl
Oaxrepuii Bacillus Subtilis m nunodunbHOTO OMOOPTaHMYECKOTO KOMITIEKCA IUIOAOB OONEMUXH.
TexHOMOrHYeCKUi MpoLece BKIIOYAET CIeNyIOINe CTAAHH: MPUTOTOBICHUE 3aCEBHOTO MarepHala
KynbTypsl Bacillus Subtilis, KynbTuBHUpOBaHHE MUKPOOHOI OnoMacchl B Onopeaktope. [locnenyromiee
CTyIIeHHE OMOMACCHI ITyTE€M Celapanuy MO3BOJISET IONyYUTh KOHIEHTPAT, B KOTOPBIA JOOABISIOT
YIJIEKUCIOTHBIN SKCTPAKT I10J0B 00nenuxu. [TonyyeHHy0 )KUAKYIO pelenTypHYIO Maccy pa3inBaoT
BO ()JIaKOHBI M MTOMENIAIOT B JTMODUIBHYIO YCTAHOBKY JUIS YIQJICHHUS BOJABI B YCIOBUSX OTPHIIATEIIb-
HBIX TEMIIEpaTyp U MHEPTHOU ra3oBoil cpexbl. KomMepueckuM mpemnaparom sBisieTcsi TBepaast Ono-
Mmacca Oakrepuit Bacillus Subtilis, conepxaiasi B KayecTBe OMOCTHUMYJIISTOPA POCTa YIIEKUCIOTHBIN
9KCTpakT oOyenuxu. PazpaboTaHHash TEXHOJOTHMUYECKas JHHUS PEKOMEHJYETCsl JJIsl BHEJIPECHUs Ha
XUMHUKO-(papMareBTHIeckux npennpusatusx Poccun. B nanHO# paboTe mpencTaBieHO MOI0KUTETb-
HOE BIUSHHUE YIIIEKHCIOTHOTO HKCTPAKTa IIIOA0B OOJIEMUXU HA POCT Ouomaccel Gaktepuit Bacillus
Subtilis B mabopatopHOM IKCIIEPUMEHTE. B MpOBEIEHHOM HCCIICIOBAHUH ONITHMHU3HPOBAHBI YCIOBUS
rpoliecca MoJIy4eHusl CHHOMOTHYECKOTO Ipernapara Ha ocCHOBe Onomaccsl Oakrepuit Bacillus Subtilis.
BrniepBrie B TpOM3BOJACTBE CHHOMOTHKA HCIOJB30BaH OMOCTUMYIHPYIOIHH 3¢ ¢dekT TunoduiabHo-
ro OMOOPTaHWYECKOTO KOMIUIEKCA TUIOJ0B OOJIETUXH Ha pocT Omomaccel Oakrepuii Bacillus Subtilis
B YCJIOBHSX IIIyOMHHOTO a’poOHOTrO KyJIbTUBHpOBaHUS. Pa3zpaboTaHHas TEXHOJOrMYECKas cXxema
¢ ogOopoM 000pyIOBaHUS ISl MTOJTyYEHHUSI CHHOMOTHKA DKOJIOTHYECKH Oe30macHa.

Kniwoueesvle cnosa: cnadbnotuku, npoOMOTHKH, TPEOHOTHKH, OMOCTIOPHH, YIIIEKUCIIOTHBINA SKCTPAKT
TUIOZIOB OOJICTIMXH, SKCTPArHPOBAHUE
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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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BBenenmne

Cy1miecTByeT ycTOWYMBAasl TCHACHIIUS POCTa WHTE-
peca Bpadell W TAITUCHTOB K HCITOJL30BAHMIO JICKap-
CTBEHHBIX CPEJICTB, CO3/IaHHBIX Ha OCHOBE JICKAPCTBEH-
HOTO PACTUTENILHOTO, @ HE CHUHTETHYECKOTO CBIPHS
(luxopactymme neKapcTBEHHBIE pacTeHus..., 2014).
OOHOBPEMEHHO C 3TUM B JIECHOM X03sicTBe Poccuu
OOJIBIIIOE BHUMAaHHWE YAESIETCS BOMIPOCY WHTEHCH-
(GUKaIMK KCHOJIB30BAHUS PECYPCOB JIUKOPACTYIIHMX

TUINEBBIX U JIeKapcTBeHHbIX pactenuit (ITanun, 2022).
B crpane cymecTByloT OonblLIME PECypChl, KOTOpPBIE
MOKa HE BOBJICUEHBI B X03HCTBEeHHBIH 000poT (Bosip-
ckuit u zip., 2021).

Pa3paboTka mpenapaToB Ha OCHOBE HE IPOCTO
HaTypaJIbHOTO PACTUTENILHOTO ChIPbsA, & JUKOPACTY-
LIUX JIECHBIX JIEKAPCTBEHHBIX PECYPCOB OJIHOBPEMEH-
HO pemlaeT 3a/jady pa3BUTHA MHOTIOLEIEBOTO JIECO-
M1OJIb30BaHMSI.
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Lens manHOTO HICCIIEIOBaHUS — pa3paboTarh Tex-
HOJIOTHIO TOJYYEHHsI CMHOMOTHYECKOro Ipernapara
Ha OCHOBe Omomaccwl Oaktepwit Bacillus Subtilis,
(hopMupyrOIIUXCS Ha OMOOPTaHUYECKUX II0JaX 00-
JICTIMXH.

B macrosimee Bpemsi WHTEHCHBHO pa3BHUBAETCS
TaKoe HalpaBlieHue OMOTEXHOJIOTHH, KaK pa3padoTka
1 UCTIONIb30BaHUE B MEIUIIMHCKOM MPAKTUKE CHHOMO-
tukoB (Packmna, 2018). CuabnoTnkn — GakTepHuaTb-
HbIe TIpernaparbl NONMH(YHKIIMOHATHHOTO COCTaBa,
BKJIIOUArOIMe B ce0si KOMOWMHALMIO MPOOMOTHKOB
u IpedbuoTukoB. [I[poOMOTHKY — )KUBBIE HEATOTCHHBIC
MUKpPOOPTaHU3MBbI, KOTOPBIE B OpPraHMW3ME YeIOBEKa
BOCCTAHABIMBAIOT MHUKPOOHOIICHO3bI M OKa3bIBAIOT
0310poBUTENbHBINA 3¢ dekt. [Ipeduorukn — Omoio-
TUYECKH aKTUBHBIC BEIIECTBA WM OMOOPTaHUYECKUE
KOMIIJIEKCBI, KOTOPBIE CTUMYJIUPYIOT POCT U pa3BUTHE
npobuotukoB (Kaiiorrmesa, Hukonos, 2019).

Obnenuxa sBIIETCS CaA0BON KyJIBTYPOH U JTHKO-
pacTyIIMM IUIOJIOBBIM PacTEeHHEM, UMEIOIIUM 3HaYH-
TenpHOE pacupocTpaneHue B Poccun (Ilanwn, 2022).
JlaHHBIN BUI MOXKET SIBISTHCA NMEPCHEKTUBHBIM IIpe-
OMOTHKOM.

O0beKThbI M METOIbI HCCJIeI0BAHUS
HauOonee W3BECTHBIM M3 CYIICCTBYIOIIUX CHH-
OMOTHKOB Ha OCHOBE oOienuxu sABisercs «buocmo-
pUH», CO3IaHHBINA Ha 0a3e mTamMma Oakrepuu Bacillus
Subtilis (Jlutycos, 1998; 2003). B tabn. 1 npuBeneHs
ero mokasarejiu KauectBa. Bacillus Subtilis, nin ceH-
Hasl MMajgoyka, — BUJ TPAMITOJIOKHUTENBHBIX CITIOPO0OOpa-
3YIOIIUX a3pOOHBIX OaKTepHil, MpeICTaBUTENICH poja
Bacillus. OH sBRSETCSI AaHTAarOHWCTOM ITATOTEHHBIX
Y YCIIOBHO-TIATOT€HHBIX MHKPOOPTaHU3MOB, TAKHX KaK
CaJIbMOHEJIJIa, CTAPIIIOKOKKH, CTPEIITOKOKKH, a TaKKe

MIPOAYIIEHTOM prOOQIaBUHA U AaHTHONOTHKOB.

Tabnuya 1
Table 1

[Mokazarenu kadecTBa KOMMepUeCKoro mpemnapara «buocrnopuny

Ha OCcHOBe mTamma Bacillus Subtilis

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

Ilokazarens
Indicator

Beoinyckaemas cepust
mpenapara
The manufactured series
of the medication

Tpe6oBanus OC
Requirements FS

Buemrnuit Bua
Appearance

light yellow to beige color

Ilopucras macca
OT CBETIIO-KEIITOTO
110 OEKEBOTO0 I[BETA

Porous mass from

[Topucras macca
CBETIIO-CEPOro LBETa
The porous mass
is light gray in color

KonnuecTBo KU3HECTIOCOOHBIX OAIUILT 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 6,203
MaccoBas gomst Biaru, %
Mass fraction of moisture, % 3.5 24204
KoHTamuHaIMsi MOCTOPOHHUMHU OaKTEPUSIMH He nomyckaercs OrtcyTcTBYyeT
Contamination by foreign bacteria Not allowed Absent
AHTaroHUCTUYECKAsT AKTUBHOCTh
(30Ha YTHETCHHUSI POCTA TECTUPYEMOM KYJIBTYPbI), MM:
Antagonistic activity
(growth inhibition zone of the tested culture), mm:
— Shigella sonne 10, He meHee / at least 12+1
— Salmonella typhimurium 10, He meHee / at least 12+1
— Staphylococcus 15, He meHee / at least 28+3
— Candida allicains 12, He menee / at least 27+3
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OOBeKThl HUCCIEOBaHUS — OHOOPTaHWYECKUI
KOMIUICKC IUIOJIOB OOJISNTUXH, cojepxaiuii ouodia-
BOHOWJIBI M KAPOTHHOMIBI. KauecTBO ChIphbsi KOHTPO-
JUPOBAIA B COOTBETCTBUHM C HOPMAaTHBHBIMHU TPeOO-
BaHusAMHU (hapmakoneliHol crtarbu BOC 42-2452-94
(O6 yTBepkmeHud. .., 2023).

B namHOM wuccnenoBaHum Obuta pa3paboTaHa
CTPYKTypHasi cXeMa MOJy4eHHsl Ipernapara npedHo-
THKa «bakTHCYOTHIT TITIOCY, COEPIKAIeTO KOMILIEKC
KapOTHHOWIOB U OHO(IABOHOUIOB U SIBIISIONIETOCS
aHaJIOTOM KOMMEpUecKoro mnpemnapara «buocnopun.
JlaHHBIN Mpemapar SABISCTCS aKTUBHBIM OHOTCHHBIM
CTUMYIIATOPOM JUISI OpTaHWU3Ma TpPU Pa3IHYHBIX 3a-
0oJIeBaHMSAX MHIIEBAPUTEILHON CHCTEMBI YEIOBEKa,
UMEET BBICOKYIO KH3HECITOCOOHOCTh U AHTArOHHUCTH-

YEeCKYI0 aKTHBHOCTb B OTHOIICHHH TATOTCHHON MH-
KpOQIIopBhL.

Pe3yabTaThl M uX 00cyxaeHHE
Ha puc. 1 npuBenena cTpykTypHas cxema nosyde-
HUSI TPEOMOTHKA, COAEPIKAILETO KOMIUIEKC KAPOTHHO-

un0B 1 OnodaBoHONIOB. BiusiHuE yIIIEeKHCIOTHOTO
IKCTPAKTa TIIOJIOB OOJNENUXHU Ha POCT OMomacchl Oak-
tepuii Bacillus Subtilis mokazano Ha puc. 2.

B Tabn. 2 comepxarcs CBeJEHUSI O COCTaBE CHH-
Oouotnyeckoro npenapara «bakTHCYOTHII TUTIOCY, pa3-
paboTaHHast HAMU CTPYKTypHAst CXeMa ero MOoJTydeHHsI
IpeAcTaBlIeHa Ha puc. 3.

[leneBbIM MPOAYKTOM SIBIISICTCSI CHHOMOTHYESCKUI
npenapar «bakTucyoTmi 1utrocy. Ilporece momyde-
HUSl TIperapaTa BKIIOYACT CICAYIOIINE CTaAuU: TpH-
TOTOBJICHUE 3aCEBHOTO MaTepuaia KylubTypbl Bacillus
Subtilis, KyTbTHBUPOBaHHE MHKPOOHOW OHWOMACCHI
B OMOpeakTope.

[Mocnenyromiee crymeHrne OMOMAacChl MyTeM Ce-
napanyy MO3BOJISIET MONYYUTh KOHIICHTPAT, B KOTO-
pBIi HOOABISIOT YIVICKUCIOTHBIN 3KCTPAaKT IIOJOB
obnenuxu. [lomydeHHYIO >KHIKYIO pPELENTYpPHYIO
Maccy pasiuBaroT BO (NIAKOHBI U IIOMELIAIOT B JIMO-
(GUIBbHYIO YCTaHOBKY JUISl YIaJICHUS BOJBI B YCIIOBH-
SIX OTPULIATEIIbHBIX TEMIIEPATYP U UHEPTHOU ra30BOM

CpE/IBL.

ITnoxst oOmenmxu Sea buckthorn fruits

CyOnuManyoHHas cylka
L Freeze drying )
N\

Na2x Kpuonpobenue Nar
EE— Cryodrobing EE—
\ J

CO ) Cco
| 9KCTpaFHp9BaHHC 2
L Extraction
| J/

JIuno(uibHbL i KOMILIEKC
KapOTHHOWIOB U
O6uroQIaBOHOUIOB

Lipophilic complex of
carotenoids and
bioflavonoids

Puc. 1. CrpykTypHas cxema NOIXy4eHUs MpeOnoTHKA, COACPIKAIIETO KOMITICKC
KapOTUHOM/IOB ¥ OMO(IaBOHOUIOB
Fig. 1. Shows a block diagram of the production of a probiotic containing a complex
of carotenoids and bioflavonoids
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IMpononKuTeILHOCTD, 4
Duration, h

==Y TJIEKUCIIOTHBIN SKCTPAKT OOJICTTUXU
Carbonic acid extract of sea buckthorn

~=KoHTposb
Control

Puc. 2. BnustHHEe YIIIEKHCIOTHOTO SKCTPaKTa IIOAO0B OONEUXH HA POCT OMOMAacCh OaKTepHit
Fig. 2. The effect of carbonic acid extract of sea buckthorn fruits on the biomass growth of bacteria

Tabnuya 2
Table 2

CocraB cuaOnoTHKa «bakTHCYOTHIT TUTIOCH

The composition of the synbiotic «Bactisubtil plus»

Iloxa3arenn
Indicator

Copneprxanne, %
Content, %

Buemnuit Bux
Appearance

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

ConeprkaHue BOIbI
Water content

He 6oiee 3
No more than 3

Kynbrypa 6axrepuit B. Subtilis
Bacterial culture B. Subtilis

He menee 96,5
Minimal 96,5

JIMnoGUITHHBIA KOMIUIEKC KAPOTHHOUIOB U OHO(IABOHOUIOB
Lipophilic complex of carotenoids and bioflavonoids

He menee 0,5
Minimal 0,5
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AmmynbHas CrIOpoBast KyJIbTypa -
Bacillis Subtilis PHUTOTOBJICHUE 3aCEBHOTO
A 1 re culture § o g

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

. . A 4
CrepubHbli Bo3ayx Sterile air v
CrepuyibHas NUTATEIbHAS CPENia | KynsTisnposanne MUKPOOHOI
Sterile nutrient medium BHeER ‘
YTIEKUCIBIN SKCTPAKT O0JICTUXH Cultivation of microbial
Carbohydrate Sea Buckthorn Mass
Extract t=25...30°C
Kynberypanenas sxuakocts Cultural liquid
[ CemapupoBanue Separation ] > pyrar fugate

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

Po3nuB Bo ¢akon
Bottling in vials

A 4

CyOnmmManoHHas CyIka
Freeze drying

VYkymnopka (h1akOHOB H yITaKOBKA
Bottle capping and packaging

«bakTrcyOTHI TUTFOCY
«Baktisubtil Plus»

Puc. 3. CrpykrypHas cxema MOJy4eHHs] CHHOMOTHYECKOTO nperapara « bakTueyOTHi mirocy
Fig. 3. Block diagram of the preparation of the synbiotic drug “Bactisubtil plus”
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TexHonmornueckast cxema IOJyYeHHS CHHOHMO-
THKa ¢ MOAOOpOM O0OpYyIOBaHUS IMpEACTaBIeHA Ha
puc. 4. B 3aceBnoit dhepmenrarop @1 na 20 11 BBOIAT
CTEpWIIbHBII BOAHBIM pacTBOP MUTATEIbHON CpEAbl
u unouIBHBIA SKCTpakT obnenuxu. M3 3aceBHOrO
ouopeakropa @1 mpu JOCTIKEHWH KOHIICHTPAIHH
kietok mopsiaka 10 mupa (10%) kietox B 1 mi pac-
TBOpa KYJIBTypaIbHYIO JKHJIKOCTh TEPEKaYMBAIOT
B TPOMBITIUICHHEIH OnopeakTop emkocTthio 100 1.

MukpoOnyto maccy u3 ¢epmentaropa P2 momarot
HEHTPOOEKHBIM HACOCOM B Cemaparop, IJie Mporcxo-
JIAT CTYIICHUE OMOMACCHI.

[lonm neiicTBreM LEHTPOOEKHBIX CHII OHA OTBO-
JIUTCS B HAKOIUTEIBHYIO €MKOCTh. BomHBIN pacTBOp
MATaTeNIbHON cpennl oTBomuTcs B d2. M3 Hakomu-
TETPHOH €MKOCTH KOHIIGHTPHpOBaHHAas Onomacca
MOAAeTCsl Ha YCTaHOBKY JO3MPOBaHMS BO (HIAKOHBI
emKkocThio 10 Mt
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Puc. 4. TexHonorudeckasi cxema MmojyuyeHus CHHOMOTHKA

Obopydosanue: @1 — pepmentarop 3aceBHOU; @2 — depmentaTop pabounii; C — cenaparop; V/[ — ycTaHOBKa JO3HPOBOYHAS;
V3C — ynprpasBykoBoii crepmimzarop; ¥C — ycTaHOBKA CyOnMMManuoHHOM cymikn; K — xkoMipeccop; HL{|_4 — HacOC NEHTPOOECKHBIN;
A® — anmapar (GacoBOUHEI; B3 — BEHTHIIb 3alIOPHBIN; £ — eMKOCTh 3aCE€BHOM KYIBTYpBI; £7 — eMKOCTh aMMHA4YHOH BOABL; £3 — eMKOCTh
MUTATEeNBHON cpeabl; £4— eMKOCTh MHKPOOHOI OroMacchl; 5 — eMKOCTh OMOCTUMYIISATOPA; Eg— €eMKOCTB ¢ MEIIAJIKOH ISl IPUTOTOBIIE-
nust JKPM; E;7 — eMKOCTh KOHLIEHTPUPOBAaHHON MUKPOOHON MacChl.

Iomoxku: 1 — 3aceBHast KynsTypa Bacillus Subtilis; 2 — ammuadnas Boja; 3 — mUTaTeNbHas cpesa; 4, 6 — KyJIbTypanbHas )KHIKOCTB;
5 — MuKpoOHast 6Guomacca; 7 — KOHIIGHTPHPOBaHHasi OMoMacca; 8§ — OMOCTUMYIISITOP; 9 — XKHaKas penentypHas Macca; /() — KOHLIEHTPH-
poBaHHast MUKpOOHast Macca; /] — kacceTsl ¢ urakoHamu; /2 — KacceTsl ¢ (urakoHaMu; /3 — TOTOBBIH MPOAYKT; B2 — BO3LyX CTEPHIIbHBIH;
T5 — Boma ropstuast mogaromias; 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; ¥Y3C — 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; £s5 — biostimulator capacity;
E¢ — a container with a stirrer for cooking LFM; E; — 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; § — 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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[Tomy4eHHsle kacceTsl ¢ ()IaKOHAMH ITOMENIA0T
B YCTaHOBKY CyONMMAIIMOHHOHN CYIIKH. 3aMOpa)KHBa-
foT pu —20°C B ycIoBHIX ITyOOKOro Bakyyma. Ba-
KYyyMHBIE HacOCHI JJaHHOH YCT@HOBKH OOECIICYHBAIOT
ocrarounoe masneHue B armapare 0,01 xr/cm? (atm).
IIporecc cyOnmumanuoHHON cymku Jutest 4 4. Xia-
JlareHToM siBisieTcs a3otr. CyOnmuMupoBaHHas Onomacca
npencTasisieT co0oil TabneTky Bo (akone. Kaccers
¢ (akoHamu ToyaroT Ha (PacOBOYHBIN ammapar, B Ko-
TOPOM IPOUCXOAUT CTEpHJIbHAs YKYyNOpKa (hIaKOHOB
MpOOKaMHu.

BrIBOABI
B IMPOBCACHHOM HMCCIICAOBAHUHN OITUMH3HUPOBA-
HBI YCJIOBHS TpOIecca MOMyYeHUS] CHHOMOTHYECKOTO
npernapara Ha OcHOBe Ouomaccel Oaktepuit Bacillus
Subtilis.
TEXHOJIOTHYECKasi CXeMa ¢ To100poM 000pyIOBaHUS

Pazpabortana sxomormuecku Oe3ormacHas

JUISL TIONyYEHHUs] CHHOMOTHKA. BriepBble B mMpon3Boa-
CTBE CHHOMOTHUKA HCIIOIh30BaH OMOCTUMYIHPYOIIHN
3¢ dexT IUMTOPUIEHOTO OMOOPTAaHUYECKOTO KOMILIEK-
ca IUIOAOB OOJENUXH Ha pocT OMoMacchl OakTepwid
Bacillus Subtilis B ycIoBUAX TIIYyOMHHOTO a’pOOHOTO

KYJIbTUBUPOBAHU.
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