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MoBga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 71.33.27

Tema gucepranii:
1. HaykoBi 0CHOBU PO3POOKY TEXHOJIOTIH (PYHKLIOHAJIbHUX iIMYHOTPOIIHUX iHIPEi€HTiB Ta XapuyOBUX IIPOJYKTiB Ha

OCHOBI CIIOJIYK 6aKTePiaIbHOTO MOXOPKEHHS

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

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO HAYKOBOMY OOI'DYHTYBAHHIO T2 PO3POOJIEHHIO TEXHOJIOTI iMyHOTPOITHUX
(yHKIiOHANIbHUX iHTPEMi€HTIB, Ai€TUYHUX N0OABOK Ta IPOJYKTIB Xap4yBaHHS HA OCHOBI CIIOJIYK 6aKTepPiabHOTO
NIOXOJPKEHHS], IPU3HAYEHNUX [J14 MOJI0JIaHHS [TPO6JIeMU NOPYIEHHS (QYHKIiI iIMyHHOI CUCTEMU JIIOJUHY LHIJIIXOM
KOPEKILii XapuoBOro CTaTyCy i3 3aCTOCYBaHHS y pallioHaX Xap4yyBaHHS iMyHOTPOITHMX KOMIIOHEHTIB MiKp06iaJIbHOTO
MIOXOJPKEHHS, SIKi € 06’'€eKTaMU JJ1s1 pO3Mi3HABaHHS PelleNTOpaMu iMyHHOI CUCTeMU, Ta HAHOKOHCTPYHOBAaHUX Ha
iXHill OCHOBI X€JIaTHUX CTPYKTYP €CeHLialbHuX 6iomeTaiB. Y guceprauiliHiil po60Ti TEOPETUYHO Ta
€KCIIEPMMEHTAJIbHO OOIPYHTOBAHO BUOIp 00’€KTY 1151 OTPMMaHHS iMyHOTPOIIHUX MENTUIB, a caMe, Lactobacillus
delbrueckii subs. bulgaricus B-3964, po3po6;1€H0 METOAOJIOTiUHI MiAX04M A0 AECTPYKLii IeNTUAOIIIKaHIB
6akTepiasbHOI CHPOBUHU 3 METOI0 OTPUMAHHS iIMyHOTPOIIHUX MYPONENTUIIB, 1[0 epe6a4aloTh BUKOPUCTAHHS

IOTEHI}jajly €eHIOTe€HHUX aBTOJII3MHIB 6aKTepiaJlbHOI Macu Ta €K30TeHHUX PEePMEHTHUX KOMIIO3ULIiH i3 INPOKUM



apeasioM CyO6CTpaTHOI cien@iyHOCTi, 3ayyeHHsS KOMOGIHOBAaHMX MeTO/iB i30J111il i3 3acTOCYyBaHHSIM (Qi3nyHUX
¢daxTopiB BIIMBY. PallioHanbHUMU peXXuMaMu aBTodlidy €: pH 6, remneparypa 50°C, yac 120 rog; yspTpaByKOBOi
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 BU3HAaYE€HUX YMOB HAKONINYY€ETbCS 6,58 MI/CM 3 HU3bKOMOJIEKYJISIPHUX NIENITUIB, y TOMY 4MCI, 4,35
mr/cm 3 HMMII 3 MmosnexysipHOIO Macoo B aianazoHi 300-700 [a. Y po6oTi 06rpyHTOBaHO HAyKOBi OCHOBU
OTPUMaHHS 6i0f0CTyIHUX GOPM eCeHIliaIbHUX 6i0MeTaliB IJISIXOM HAaHOKOHCTPYIOBAHHS OPTaHiYHUX KOMILIEKCIiB
6i0€JIEMEHTIB, B IKMX HU3bKOMOJIEKYJISIPHI IPOJYKTU AeCTPYKLii 6aKTepialbHUX NENTUOTJiKaHIB Ta MIPOAYKTH
MeTab0J1i3My BUKOHYIOTb POJIb 3MIIIAHOJIITAaHIHMX CUCTEM. JIOBEEHO, [0 OTPMMAaHi (GOpMHU METaJIiB MalOTh
XEJIaTHY CTPYKTYPY, € CTIMKAMU [0 [ii arpeCUBHUX 3HaYeHb pH cepenoBull Ta BUCOKUX TEMIIEPATYP, 11O
00YMOBJIIO€ NIEPCIIEKTUBY IXHOTO BUKOPUCTAHHS y CKJIa/li XapUOBUX CUCTEM, OTPUMAHHS SIKUX Ilepejdayae
BHCOKOTEMIIEPATyPHY OOPOOKY Ta CTabi/IbHICTD 0 Aii cepeNoBull IIYHKOBO-KUIIKOBOrO TPAaKTy. O6IPYHTOBAHO
HAYKOBi OCHOBU T€XHOJIOTi}l iMyHOKOPUTYBaJIbHUX XapUOBUX iHTPEJi€HTIB Ta Ai€TUYHUX J0OABOK HA OCHOBI
HU3bKOMOJIEKYJISIPHUX [IPOAYKTIB leCTPYyKIii 6akTepiasbHUX MEeNTUIOIJiKaHiB Ta OPraHiYHUX KOMILJIEKCiB
eceHljjasbHUX 6ioMeTasliB, HaBEJEeHO TEXHOJIOTIYHI pesKMMHU iXHBOTO OTPMMAaHHSI Ta PO3p06JI€EHO HOPMATUBHY
IOKYMEHTAlio JJ1s1 BIPOBaJI)KeHHS y BUPOOHMIITBO, BKJIIOYAIOUX TeXHIYHI yMOBU, TEXHOJIOTIYHI iHCTPyKLii Ta
npouenypH, o 3acHosadi Ha npuHuunax HACCP. @iziosnoriyHy akTUBHICTh pO3pO0JIEHNX AiETUYHUX JOGABOK Ta
(YHKLiOHATIBHUX XapUOBKX iHTpeJiEHTIB I0BELIEHO Y AOCifax in vivo, BUBHAYEHO iXHIO TOKCUYHICTb Ta €(PEKTUBHY
IIO3Y, 3TiHO 4YOro HaJJaHO PEKOMEHALII 00 NO3yBaHHS /1J1 BBEIEHHS PO3PO0JIEHUX iHTPEIieHTIB y [1€BHi
Kareropii xapuoBux MpoayKTiB. OGI'PYHTOBAHO TEXHOJIOTIi XapYOBUX IPOAYKTIB 3 BMICTOM PO3pO6JIEHUX
dyHKLiOHAJIBHUX XapUOBUX iHTpeJieHTIiB, PO3paxoBaHO COOIBAPTICTh NPOLYKLii Ta EKOHOMIYHY e(PEeKTHUBHICTb

PO3pO6IEHUX 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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