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AHHoOTaUUs

[leniToH, ApoXOKEBOI IKCTpaKT M cepAedHO-Mo3roBas BeITsDKKA (Brain Heart Infusion, BHI) sBnsroTcs
HE3aMEHHUMBIMU KOMITOHEHTAMH MHKPOOHOJIOTHYCCKMX MUTATEIBHBIX CPel, OJHAKO HX MPOMBIIUICHHOES
MPOU3BOJICTBO COIPSDKEHO € PSIIOM TIPOOJIeM, BKITFOUAst BRICOKYIO CE0ECTOMMOCTh, HECTAOMIIBHOCTh XMMHUYECKOT0
COCTaBa MKy MAPTUSMH M HEOOXOAMMOCTh YTHJIM3AIIMUA 3HAYUTEIBHBIX 00EMOB 0TX010B. Llenb HacTosimei
paboThI — cHCTeMaTH3aIys U KPUTHUECKUN aHann3 coBpeMeHHBIX (2020-2025 1T.) TEeXHOIOTUYECKHUX TTOIX0/I0B K
MOJIYYCHHUIO YKa3aHHBIX KOMIIOHEHTOB C aKIIEHTOM Ha MepepadOTKy BTOPHYHOTO CHIPhS U ONTUMHU3AIHIO
napamMeTpoB (pepMEHTATUBHOTO T'HApOJin3a. B 0030pe paccMOTpEHbI KIHOYEBBIC TEXHOJIOTHUECKUE CXEMBI:
(hepMEHTATHUBHBIN THAPOIINA3 OSITKOBOTO CHIPhS C PUMEHEHHEM ITPOMBINUIEHHBIX TpoTeas (Flavourzyme, Protamex,
TnarauH) JUIs MOJTyYCHUsl TIeNTOHA, a TAKKE aBTOJIM3 M TUIA3MOJIM3 OTPAOOTAHHBIX NMHMBHBIX M BHHHBIX JAPOXOKEH
Saccharomyces cerevisiae st IPOU3BOICTBA JPOKIKEBOTO IKCTpakTa. [ [poaHaM3upOBaHbl ONITUMAJIbHBIE YCIIOBHS
TIPOBEJICHUSI TIPOIIECCOB: TeMIIeparypa, pH, MpoaonKuTenbHOCTh U COOTHOIIIEHHE (hepMEHT/cyOcTpar, mogo0paHHbIE
C WCIIONB30BAHHMEM COBPEMEHHOW Meromonoruu. llokasaHo, 4TO B TOCIEIHHE TOMBI AKTHBHO BHEIPSIOTCS
MaTeMaTHYECKIE METOJbl IIAHWPOBAHMS JKCIIEPUMEHTA UIS MOI00pa ONTUMAIBGHBIX MApaMeTpoOB THIIPOIIN3A,
TIO3BOJISIONINE 3HAYMTENFHO TMOBBICHTH BBIXOJ M KAa4eCTBO IENEBHIX MPOAYyKTOB. Oco0oe BHMMAaHHE YICTICHO
UCTIONIh30BAHUIO OTXOJIOB IMHUIIICBON M TIepepadaThIBAIOIIEH MPOMBIILICHHOCTH — MACHBIX ¥ KO)KEBEHHBIX OTXOJIOB,
JIPOMOKEBBIX OCAJIKOB — B Ka4eCTBE AIbTEPHATHBHOTO CHIPBS, YTO COOTBETCTBYET KOHIICTIMM O€30TXOIHON
9KOHOMHMKH. B OTHOIIICHNH CepIeuHO-MO3IOBOM BBITSHKKHU BhISIBIICHA YCTONUMBAS TCHICHIIUS K 3aMEHE KOMIIOHESHTOB
YKMBOTHOT'O TMPOMCXOKIACHUS (TeNsdnii MO3r, ObIYbE CEpIIle) PaCTUTSIBLHBIMH THUAPONM3aTaMHu (COM, Topoxa,
TIIIEHUITBI) U CHHTETHYECKUMH aHAJIOTaMH, YTO MO3BOJISICT CHU3UTh PUCKH NPUOHHOM KOHTAMUHALIMY, 00ECIICUUTh
CTaH/IAPTH3AIUIO CPell, YMEHBIIUTh BapruaOelbHOCTh COCTaBa M COOTBETCTBOBATh ATUYECKMM HOpMam. B pabore
TaKKe TPUBE/ICHA CPaBHHUTENbHAS XapaKTEPUCTHKA BCEX TPEX KOMIIOHEHTOB II0 KITFOYEBBIM IapaMeTpam.
JanpHeiiee pa3BruTHe TEXHONOTHN, TIO-BUANMOMY, OY/IET POMCXOAWTS IO TTyTH KOMOMHHPOBaHMS (hepMEHTATHBHBIX
METOJIOB, TITIATETLHOM TIepepabOTKH MPOMBIIIICHHBIX OTXOJIOB U CO3/IAHMS TIOJTHOCTHIO BETETAPHAHCKUX IMATATEITLHBIX
Cpel, CONIOCTABUMBIX TT0 POCTOBBIM XapaKTEPHCTHUKAM C KITACCHUYECKIMH aHaJI0TaMH.
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Abstract

Peptone, yeast extract, and Brain Heart Infusion (BHI) are indispensable components of microbiological culture
media; however, their industrial production faces a number of challenges, including high production costs,
batch-to-batch inconsistency in chemical composition, and the need to dispose of significant volumes of waste.
The aim of this work is to systematize and critically analyze current (2020-2025) technological approaches to
the production of these components, with an emphasis on the processing of secondary raw materials and the
optimization of enzymatic hydrolysis parameters. The review examines key technological schemes: enzymatic
hydrolysis of proteinaceous raw materials using industrial proteases (Flavourzyme, Protamex, papain) for
peptone production, as well as autolysis and plasmolysis of spent brewer's and wine yeast Saccharomyces
cerevisiae for yeast extract manufacturing. The optimal process conditions — temperature, pH, duration, and
enzyme-to-substrate ratio — selected using modern methodologies, are analyzed. It is shown that in recent years,
mathematical experimental design methods have been actively implemented to select optimal hydrolysis
parameters, making it possible to significantly increase the yield and quality of target products. Particular
attention is paid to the use of waste from the food and processing industries — meat and leather waste, yeast lees
—as an alternative feedstock, which aligns with the concept of zero-waste economy. With respect to brain-heart
infusion, a consistent trend toward replacing components of animal origin (calf brain, bovine heart) with plant-
derived hydrolysates (soybean, pea, wheat) and synthetic analogs has been identified, which reduces the risks
of prion contamination, ensures medium standardization, decreases compositional variability, and meets ethical
requirements. A comparative characterization of all three components with respect to key parameters is also
provided. Future technological development is likely to proceed along the path of combining enzymatic
methods, thorough processing of industrial waste, and the creation of fully plant-based culture media with
growth characteristics comparable to those of classical analogs.
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