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1. HaykoBi 0CHOBU PO3POOKU TE€XHOJIOTIN (PYHKLIOHAIIbBHUX iIMyHOTPOITHUX iHIPelieHTiB Ta Xap4OBUX IIPOAYKTIB Ha

OCHOBI CIIOJIYK 6aKTePialbHOTO IOXOKEHHS

2. Scientific bases of the technologies development of functional immunological ingredients and food products of
on the basis of bacterial origin compounds

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIY€HO HAYKOBOMY OOI'PYHTYBAHHIO Ta PO3POOJIEHHIO TEXHOJIOTI iMyHOTPOIHUX
(YHKLiOHAJIBHUX IHIPELi€HTIB, Ni€TUYHUX A00ABOK Ta IIPOMLYKTiB XapuyBaHHS Ha OCHOBI CII0JIyK OaKTepiajlbHOro
IIOXOJI)KE€HHSI, TPU3HAUEHUX 117151 [TO0JIaHHS [TPo6JIeMU NOPYIIeHHs (QYHKIii iMyHHOI CUCTEMH JIIOAVHU LJISIXOM
KOPEKILii XapuoBOro CTaTyCy i3 3aCTOCYBaHHS y pallioHaX Xap4yyBaHHS iMyHOTPOITHMX KOMIIOHEHTIB MiKpO6iaJIbHOTO
IIOXO/IKE€HHS, SIKi € 00’€eKTaMU [1J1s1 pO3Ii3HAaBaHHS pelLlelITOpaMy iIMyHHOI CUCTEMHU, Ta HAHOKOHCTPYMOBAaHUX Ha
iXHill OCHOBI X€JIaTHUX CTPYKTYP €CeHljiaslbHUX 6iomeTaiB. Y gucepTaliiiHiil po6OTi TEOPETUYHO Ta

€KCIIEpUMEHTAJIbHO OOI'PYHTOBAHO BUOip 00'€KTY /1J11 OTPMMAHHS iMyHOTPOIHUX NMENTUAIB, a came, Lactobacillus



delbrueckii subs. bulgaricus B-3964, po3po6s1eH0 MeTOAOJIOTiuHI MiIX0IU 10 AECTPYKLii MeNTUAOTiKaHiB
6aKTepiasbHOI CUPDOBUHM 3 METOI0 OTPUMAHHS iIMyHOTPOIIHUX MYPOIIENITH B, IO [lependadyaloTb BUKOPUCTAHHS
IOTEHIljajly €eHAOT€HHUX aBTOJIi3MHIB 6aKTepiaJlbHOI MacU Ta €K30T€HHUX (PEPMEHTHUX KOMIIO3ULIiH i3 IIMPOKUM
apeasioM CyOCTPaTHOI CelU(iYHOCTI, 3aJly4eHHSI KOMOIHOBAaHMX METO/IB i30J1411il i3 3aCTOCYBaHHIM (Pi3UYHUX
¢dakTopiB BIIMBY. PallioHasIbHUMU pesxnuMamu aBTodidy e: pH 6, temnepatypa 50°C, yac 120 rog; y1bTpaByKOBOi
o6po6ku: 300 c, 35 kI'y; pepmenronizy: C L = 5,00010 -2 mr/cm 3, C P =11,67010 -2 mr/cm 3, 0 = 13,21 rog, pH=5,5,
T=37°C. 3a BU3Ha4€HUX YMOB HAKOIINYY€ETbCS 6,58 MI/CM 3 HU3bKOMOJIEKYJISIPHUX MIENITUIB, Y TOMY 4MCIi, 4,35
mr/cm 3 HMMII 3 MmosniekysipHOIO Macoo B aianazoHi 300-700 [a. Y po60oTi 06rpyHTOBaHO HAYKOBi OCHOBU
OTpUMaHHS 6iof0CcTyIHUX GOPM eCeHIiaIbHUX 6i0MeTaliB IIJISIXOM HAaHOKOHCTPYIOBAHHSI OPTaHIYHUX KOMILIEKCIiB
6ioeJIeMEHTIB, B SIKUX HU3bKOMOJIEKYJISIPHI IPOJYKTH AeCTPYKLii 6aKTepialbHUX NENTUOTJiKaHIB Ta MPOAYKTH
MeTab0J1i3My BUKOHYIOTb POJIb 3MIIAHOJIITAaHIHUX CUCTEM. JIOBEEHO, [0 OTPUMAaHi (GOpPMU MeTajliB MalOTh
XeJIaTHY CTPYKTYPY, € CTIMKUMU A0 Iil arpeCUBHUX 3HaYeHb pH cepefoBulll Ta BUCOKUX TEMIIEPATYD, 1O
00YMOBJIIO€ IIEPCIIEKTUBY IXHbOTO BUKOPUCTAHHS y CKJIa/li XapuOBUX CUCTEM, OTPUMAHHS SIKUX Iepejdayae
BHCOKOTEMIIEPATYPHY OOPOOKY Ta CTabi/BbHICTD 10 Aii cepeoBull IIYHKOBO-KUIIKOBOrO TPakTy. O6IPYHTOBAHO
HAyKOBi OCHOBU TE€XHOJIOTiN iIMYHOKOPUTYBAJILHYX XapYOBUX iHIPEi€HTIB Ta Ni€TUYHUX JOOABOK Ha OCHOBI
HU3bKOMOJIEKYJISIPHUX [IPOAYKTIB IeCTPYKIii 6akTepiasbHUX MEeNTUIOTJIiKaHiB Ta OPraHiYHUX KOMILJIEKCiB
eceHljasbHUX 6ioMeTasliB, HaBeJEeHO TEXHOJIOTIYHI pesKMMU iXHbOTO OTPHMMaHHS Ta PO3p06JI€HO HOPMATUBHY
IOKYMEHTallilo 1J1s1 BIPOBAII)KEHHS Y BUPOOHMLITBO, BKJIIOYAI0UX TEXHIYHI YMOBHU, TEXHOJIOTIYHI iHCTPYKLi Ta
npouenypH, o 3acHosadi Ha npuHnunax HACCP. @izionoriyHy akTUBHICTh pO3pO0JIEHNX AiETUYHUX JOOABOK Ta
dyHKIiOHATBHUX XapUOBUX iHTpeJieHTIiB 10BEIEHO Y AOCiZax in vivo, BUBHAYEHO iXHIO TOKCUYHICTb Ta €(PeKTUBHY
II03Y, 3TiHO 4YOro HaJJaHO PEKOMEHALLII 100 NO3yBaHHS /1J151 BBEIEHHS PO3PO0JIEHUX iHIPElieHTIB y [1€BHi
Kareropii xapuoBrx NpoAyKTiB. OGI'PYHTOBAHO TE€XHOJIOTII Xap4OBUX IIPOIYKTiB 3 BMiCTOM PO3POOJIEHUX
dyHKIIOHATBHUX XapUOBUX iHIpeJieHTIiB, pO3paxoBaHO COOIBAPTICTh NPOLYKLii Ta EKOHOMIYHY e(EeKTHUBHICTh

PO3pO06IEHUX TEXHOJIOTM.

2. The dissertation is devoted to the scientific substantiation and development of technology of immunotropic
functional ingredients, dietary supplements and food products based on compounds of bacterial origin, designed
to overcome the problem of human immune system dysfunction by correcting the nutritional status with using
immunotropic components of microbial origin as the objects for recognition by receptors of the immune system,
and nanoconstructed on their basis chelated structures of essential biometals. The dissertation theoretically and
experimentally substantiates the choice of the object for obtaining immunotropic peptides, namely, Lactobacillus
delbrueckii subs. bulgaricus B-3964, which meets the criteria determining the suitability of the bacterial object as a
source of muropeptides: the presence in the structure of the peptidoglycan cell wall fragments capable of
activating NOD 1 and NOD 2 receptors, the ability to disintegrate and enzymatic destruction. Methodological
approaches have been developed to the destruction of peptidoglycans of bacterial raw materials in order to obtain
immunotropic muropeptides, involving the use of the potential of endogenous autolysins of bacterial mass and
exogenous enzyme compositions with a wide range of substrate specificity, involving combined methods of
isolation factors using. Rational modes of autolysis are: pH 6, temperature 50°C, time 120 h; ultrasonic processing:
300 s, 35 kHz. Rational modes of enzymatic hydrolysis of biomass autolysate with the participation of lysozyme
and papain, which provide maximum accumulation of low molecular weight muropeptides, have been determined
by the method of mathematical modeling of multifactor experiments: C L = 5.00010 -2 mg/cm 3, C P = 11.67010 -2
mg/cm , o =13.21, pH=5.5, T=37°C. Under certain conditions, 6.58 mg / cm3 of low molecular weight peptides are
accumulated, including 4.35 mg/cm 3 of low molecular weight muropeptides with a molecular weight in the range
of 300-700 Da. The scientific bases of obtaining bioavailable forms of essential biometals by nanoconstruction of
organic complexes of bioelements in which low - molecular products of destruction of bacterial peptidoglycans
and products of metabolism play the role of mixed ligand systems are substantiated in the work. It is proved that
the obtained forms of metals have a chelated structure, are resistant to aggressive pH values and high
temperatures, which determines the prospects of their use in food systems, obtaining which involves high-
temperature processing and stability to the gastrointestinal tract. Technologies of immunotropic dietary



supplements "Immunocorrect” and "Vitapostum Fe ", functional food ingredients "Immunocorrect*ingredient" and
"Vitapostum Fe *ingredient" based on low molecular weight products of destruction of bacterial peptidioglycans of
organosilicons and organics have been developed. Technological modes of their receipt are given and normative
documentation for introduction into production is developed, including technical conditions, technological
instructions and procedures based on HACCP principles. The biological activity of the developed dietary
supplements and ingredients in vivo has been proven, their toxicity and effective dose are determined. It is
established that at intragastric administration the dietary supplement "Immunocorrect” belongs to the 4th class of
toxicity - low-toxic substances (LD more than 10000 mg/kg of body weight). According to the hematological and
biochemical parameters of the blood of experimental animals, the state of the immunological organs, the activity of
peritoneal exudate cells, the effective dose of supplement was determined, which is 12.5 mg/kg body weight.
Comprehensive toxicological studies of the safety and efficacy of the dietary supplements "Vitapostum Fe 50 " in
the in vivo experiments have proven the effectiveness of this iron-containing drug as an antianemic, antioxidant
and antihypoxant agent based on a daily dose of 15 mg of iron. The technologies of food products with the content
of the developed functional food ingredients are substantiated, the prime cost of production and economic
efficiency of the developed technologies are calculated.
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