http://foodconf.onaft.edu.ua/

MIHICTEPCTBO OCBITHU I HAYKHU YKPATHU

OJECBKAHAILIIOHAJIBHA AKAJTEMISI XAPYUOBHUX
TEXHOJIOI'I

3BIPHUK TE3 JOIIOBIJAEAU
MI?JKHAPO/JJHOI HAYKOBO-
NPAKTHYHOI KOH®EPEHIII
«TEXHOJOTI'ILI XAPYUOBHUX
IMPOAYKTIB I KOMBIKOPMIB»

Oneca 2018



YK 663 / 664

30ipHUK Te3 JomoBigedl MikKHApoaHOT HAYKOBO-TIPAaKTHUYHOI KOH(epeHIi
[«TexHomorii xap4oBuX NpOAYKTIB 1 KoMOikopMiBY»], (Onmeca, 24-29 Bepecus 2018 p.)
/ Omechbka Harl. akaja. xapd. Texnonoriid. — Ogeca: OHAXT, 2018. — 103 c.

30ipHUK MaTepianiB KOH(EpeHiii MICTUTh Te3U AOMOBIACH HAyKOBUX OCII-
JDKEHDb 33 aKTyaJIbHUMU np06neMaMH PO3BUTKY XapyoBOi, sepHonepepo6H01 KOMOi-
KOPMOBOT, xn16oneKapHo1 1 KOHIUTEPCHKOI HpOMI/ICJIOBOCTl PosrnsayTi muTaHHs
YIOCKOHAJIGHHS TIPOIIECIB Ta OOJaJHAHHS Xap4yOBHX 1 3€pHOMEPEPOOHMX TMIAMPH-
€MCTB, a TaKOXX MPOOJIEMHU SKOCTI, XapuoOBOi IHHOCTI Ta BIPOBAKEHHS 1HHOBAIIIM-
HUX TEXHOJIOTIM MPOJIYKTIB JIKyBaJbHO-TIPO(MIUIAKTHYHOTO 1 PECTOPAHHOTO TOCIIO-
JapcTBa.

30ipHUK pO3PaxOBaHO HAa HAYKOBHMX IMpAIliBHUKIB, BUKIAAadiB, aCIMipaHTIB,
CTYJICHTIB BUIIMX HABUAJbHUX 3aKJIa/iB BIAMOBITHUX HAMPSIMIB MIATOTOBKU Ta BUPO-
OHMKIB Xap4yoOBOi MPOYKIIIi.

PexomenoBano 10 BuaaBHUIITBa Buenoro pamor Opechkoi HalliOHAIBHOT
aKaJieMii XapuoBHX TEXHOJIOTIMH.

Mamepianu, 3aneceni 00 30ipHuUKa, OPYKYIOMbCS 34 ABMOPCOKUMU OPUSTHATIAMU.
3a 0ocmogipuicms inghopmayii gionosioae asmop nyoaikayii.

[Tix 3aranpHOIO peaakiriero 3aciayKEHOro Jisiya HayKy 1 TeXHIKK Y KpaiHu, a-pa
TeXH. HayK, mpodecopa b. B. €roposa
VYxnagaui: I'.C. I'epacum, H.M. Kymnipenko

Pepakuiiina xoaeris
T'onosa Cmankesuy I'.M. -p TeXH. HayK, ipodecop
3aCTyHUK TOJIOBU Ilosaposa H.M., kaHJ. TEXH. HAYK, JOLEHT

Unenu kosnerii:

Cononuyvra I. B. kaHJ. TeXH. HayK, noneHt, aupekrop YHTIXII im. M. B. JlomoHnocoBa

Olivera Djuragic PhD dr., qupexTop IHcTHTYTY Xap4oBuX TexHosorii YHiBepcurery, M. Houii Can, CepOist

Andrzej Kowalski Professor PhD hab., qupektop IHCTHTYTY CilIbCHKOTOCIONAPCHKOT i MPOJOBOIBYOI €KOHOMI-
ki, HanioHanpHAN TOCTiAHUIIBKUI iHCTHTYT, M. Bapiasa, [Tombima

Marek Wigier PhD, 3am. nupexTopa 1o 6aratopiutiii mporpami [HCTUTYTY CilIbCbKOTOCIOAAPCHKOT 1 TIPOIOBO-
JBY01 eKOHOMIKH, HallioHanpHUH TOCTiTHUIBKUI iHCTUTYT, M. BapraBa, [Tonmbia

Jlpazoes Cmeghan 4.-Kop., Ipodecop. I-p TEXH. HAYK, 1HX., 3aMICHUK pEeKTOpa 3 HAyKOBOT IisUTBHOCTI 1

Teopeice i OGi3HECTIAPTHEPCTBA YHIBEPCUTETY XapUOBHX TEXHOJIOTIH, M. [LmoBais, bosrapis

Dnaniose Jlani n-p Xapd. TEXHOIOTIH, mpodecop, [HCTUTYT XapIoBUX TeXHOJIOTiH TemaBchbKoro Aep:kaBHOTO

Jlanienosna yuiBepcutety im. 5. [oredarmusini, M. Tenasi, ['py3is

bopoyn T.B. KaHJl. TEXH. HayK, AoLeHT, nupexktop HI

besycos A.T.n-p TexH. HayK, Ipodecop Mapoap M.P. II-p TEXH. HayK, npodecop
Biunixosa JI.I'.i-p TexH. HAyK, mpodecop Ocunosa JI.A. JI-p T€XH. HAYK, JTOLUEHT
Tanonrox O.1.1-p TeXH. HayK, Ipodecop Tenexcenxo JLM.  1-p TeXH. HayK, pocecop
Kueynos /[.O.1-p TEXH. HayK, JOLEHT Trauenxo H.A. II-p TE€XH. HayK, mpogecop
lopeauesa K.I'.i-p TexH. HayK, ipodecop Trauenxo O.b. JI-p TEXH. HAYK, JOLEHT
Kanpenvany JI.B. n-p TexH. HayK, podecop Xoobin B.A. II-p TEeXH. HayK, mpogecop
Kosanenxo O.O.n-p TexXH. HayK, CT. HAYK. CITIBP. Cmanxesuy I'M.  1-p TeXH. HayK, mpocecop
Kpycip I'B. n-p TexH. HayK, mpodecop Yepno H.K. I-p TeX. HayK, mpodecop

© Onecbka HallloOHAIbHA aKaJIeMis Xap4oBUX TeXHOJIOTiH, 2018

2



BIOTEXHOJIOI'TA
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METHODOLOGICAL APPROACHES TO THE DESTRUCTION OF
PROBIOTIC BACTERIA PEPTIDOGLYCAN

Kapustian A.l., Candidate of Technical Sciences, Associate Professor,
Cherno N.K., Doctor of Technical Sciences, Professor
Odessa National Academy of Food Technologies

An increase of disease among the population caused by bacterial and viral pathogens is often
provoked by suppression of the functional activity of the immune system. The creation of dietary
supplements and food ingredients based on natural immunotropic compounds for use as a nutrition-
al support in the diet of people with reduced immune status is topical. In this paper a hypothesis
about the possibility of using lactic acid and bifidobacteria processing products (muropeptides), as
immunological compounds in dietary supplements and food products, is presented.

Numerous studies have shown that muropeptides, which are part of peptidoglycan of bacte-
rial walls, are signals for the recognition by NOD 1 and NOD 2 immunocompetent receptors and
are one of the main factors in initiating an immune response of a macroorganism. Using of
muropeptides in the diet will allow the reproduction of the evolutionarily fixed mechanism of the
innate immune response to persons suffering from disorders of the functioning of the immune sys-
tem.

The purpose and tasks of the work are the screening of bacterial raw materials as a source of
immunotropic muropeptides as components of dietary supplements and food ingredients, a thor-
ough analysis of the structure of bacterial walls and existing methods of their disintegration, the
development of approaches to the destruction of peptidoglycans of probiotic bacteria and the ob-
taining of their components — muropeptides.

Various bacterial cells can serve as the object for the production of muropeptides, since pep-
tidoglycans are an integral part of their cell walls. But at screening potential raw materials as a
source of muropeptides for use in dietary supplements and food ingredients, the advantage should
be given to safe bacteria with high content of peptidoglycan. To these objects can be attributed pro-
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biotic bacterial cultures, because they have GRAS status, in addition, there are accumulated consid-
erable experience in their cultivation.

Despite the variety of strains of lacto- and bifidobacteria, the structure of their cell walls is
similar, with a slight variation. The main mass of the cell wall of lacto- and bifidobacteria is pepti-
doglycan (up to 70%). It s a structural biopolymer constructed by alternating blocks of muramic
acid and N-acetylglucosamine linked by B 1—4 glycosidic bonds. Parallel links of repeating blocks
of muramic acid and N-acetylglucosamine residues are fixed by peptide bridges liked by covalent
bonds with muramic acid. These peptides are mainly based on the following amino acids: alanine,
isoglutamin, lysine, asparagine, mesodiaiminopimelin.

In the structure of cell walls of probiotic bacteria there are polysaccharides linked by cova-
lent bonds with N-acetylglucosamine, which are often referred to as capsule, since they can form an
additional shell of bacteria in the form of capsules. Formation of polysaccharide capsules is pre-
dominantly for lactococci and bifidobacteria. Formation of an additional polysaccharide layer
around a bacterium can serve as a protective factor on one side, which prevents the permeability of
the bacterial membrane for external degrading factors, and, therefore, ensures its stability. On the
other hand, fragments of the carbohydrate component of the capsule are signaling elements for the
recognition of bacteriophage receptors, and, therefore, can contribute to lysis of the cell. Another
important element of the cell wall of probiotic bacteria is teichoic acid, and their lipophilic deriva-
tive lipoteichoic acids. These elements also play an important role in formation the immune re-
sponse of the macroorganism. These elements also play an important role in formation the immune
response of the macroorganism. The highest content of lipoteichoic acids and lipoproteins among
probiotic cultures was found in bifidobacteria. The presence of these compounds on the surface of
the cell wall of bifidobacteria gives them a lipophilic character, which promotes adhesion and effec-
tive functioning in the intestine.

Since the structure of the cell walls of lactobacter bifidobacteria is similar, the approaches to
their destruction in order to obtain muropeptides are also similar. Getting muropeptides is a rather
complex and long-lasting process. Most of the existing methods of obtaining muropeptides are
based on the combination of physical and enzymatic methods of degradation of peptidoglycans of
bacterial cells, but the high content of this biopolymer can provoke the difficulty in destruction of
bacterial cultures. The method of disintegration is also chosen depending on the set scientific tasks.

To investigate the structure of peptidoglycan of certain bacterial cultures, deep degradation
is carried out using step-by-step treatment by ultrasound, specific endo- and exoprotease of bacterial
origin, mumidases, including mutanolysin. The duration of the process can range from 24 to 72
hours, in addition, such methods require the application of fine purification methods.

In the case of obtaining of immunotropic components of peptidoglycans (muropeptides) for
using in medical or prophylactic practice, chemical methods of disintegration of bacterial cells
(treatment with alkali or acid), enzymatic methods with using proteases of animal origin, combina-
tion of physical and enzymatic methods of disintegration are used.

Based on information on standard methods of destruction of cell walls of bacteria, we have
developed modified methods of muropeptides obtaining and have determined optimal modes of
destruction of probiotic cultures, taking into account the peculiarities of their cell membrane struc-
ture. Destruction of peptidoglycans and obtaining of muropeptides was carried out with the combi-
nation of physical and enzymatic factors of influence, namely, ultrasound treatment with subsequent
fermentolysis by lysozyme and proteases of animal, plant and microbial origin (Fig. 1).

In addition, a number of innovative methods of destruction of peptidoglycans of probiotic
cultures have been implemented in order to obtain muropeptides:

— application of autolytic processes under the influence of exogenous lysines and aggres-

sive factors at different stages of biomass cultivation;

— microwave treatment, which was previously considered the least effective among physi-

cal factors of influence. An effective primary destruction of the cell membrane of probi-
otic bacteria by this method was achieved,;
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— it is suggested to carry out lysis of probiotic bacteria under the influence of specific and
non-specific bacteriophages.

Methods of disintegration of probiotic bacteria

Biochemical Chemical Physical Mechanical
v v v
Enzymatic hydrolysis Alkaline Ultrasound
(under the influence of v v
enzymes of endogenous Acidic Microwave radiation
origin with proteolytic
and muramidase activity) | y
Autholysis
(under the influence of exogenous v
Lysis under bacte- autolysins or aggressive factors  \—pf  |nnovative methods of disinte-
» riophages influence during cultivation) gratien of probiotic cultures

\ 4

Fig. 1. Standard and innovative methods of disintegration of probiotic cultures for the
purpose of obtaining muropeptides
Consequently, a thorough analysis of the cell structure of probiotic bacteria, existing meth-
ods of their disintegration, allowed to identify the innovative ways of their destruction, to offer
technological solutions and to develop optimal regimes for the production of muropeptides.

CYUYACHI METOAOJIOTTYHI NIJIXOU 1O BIOTEXHOJOI'TYHOI
MNEPEPOBKU POCJIMUHHOI 1 MIKPOBIAJILHOI CUPOBUHHU

Hanuaosa O.l., K.X.H.,c.H.C., PemiTa C.II., K.T.H., 1011
Onecbka HAIOHAJILHA aKaeMisi Xap4y0BUX TeXHOJIOTIH

[TonuT Ha TEXHOJOTI, AKi JalOTh MOXKJIMBICTh BUPINIYBAaTH MPOOJIEMU OE3MEKH HABKOJIMIII-
HBOTO CEPE/IOBUINA, MPOJOBOJILCTBA Ta KUTTEMISUIBHOCTI JIOJACH OCTaHHIM 4YacoOM 3pOCTa€e i He
BTpaya€ aKTyaJIbHOCTI. B10TEXHOJIOTisI BIAHOCHUTHCS 10 1HHOBAIIIMHUX TEXHOJIOTIH, € OJHIEI0 13
KJIIOYOBUX KPUTUYHUX TEXHOJIOTIH CTamoro po3BUTKY y cBiTi. Came i3 010TEXHOJIOTTYHUMH TPOLIe-
camH TOB’s13aH1 OCHOBH1 CBITOBI T€HJIEHIIIT EpepOOKH CLIbCHKOTOCIIOAAPCHKOT CUPOBUHU. 3aBASKU
010TeXHOJIOTTUHUM METO/1aM MOKJIMBE OJIepKaHHS AKICHUX MPOJYKTIB XapuyBaHHS, HOBUX MaTepi-
aJiB, MajJuBa HOBOTO IMOKOJIHHS, HOBHX CIOCO0IB MEpepOoOKH BIAXOIIB, JIKBIAAIlIS HACTIAKIB Bif
3a0pynHeHb Ta iH. [1-3].

B Vxkpaini wactka nmpoaykiii, mo BUPOOISETHCS 13 3aCTOCYBAaHHAM O10TE€XHOJIOT1I, € HEBH-
MPaBJaHO MaJoOl0, HE3BAKAIOYM Ha HAsBHUM 3HAYHUU MoTeHIial. MeTor poOoTH € OIliHKa HayKO-
BOi MIEPCIIEKTUBHOCTI Ta IHHOBAIIITHOTO MOTEHITIATy AOCIKEHb, K1 CTOCYIOThCS ITEpEePOOKH poc-
JIMHHOT 1 MiKpOOiaIbHOI CHPOBHHHU METOaMH 010TE€XHOJIOTI.

O0’exTaMH TOCTIDKEHHST € CyYacHI METOOJOTiuHI MiAXOMU A0 IMPOBEACHHS HAyKOBO-
JIOCJTITHUX pOo3p0o00K. MeToIMKa TOCTIPKeHb — CUCTEeMHMH IMiJIX1/] 10 TOCHIKEHb (haKTOJOTIYHUX
MaTepiajiB, 30KpeMa HOPMATUBHO-IIPABOBUX aKTiB, aOCTPaKTHO-JOTIYHMM MIAX1A LIOJO0 y3araib-
HEHHS pe3y/ibTaTiB JOCIIHKEHHS Ta (POPMYITIOBAHHS BUCHOBKIB.

[Ipu cTBOpeHHI Ta BMPOBAHKEHHI HOBOI TEXHOJIOTIYHOI CHCTEMH NEepepOoOKH CHUPOBUHH Ta
OTPUMAaHHS HOBHUX MPOAYKTIB XapuyBaHHsA a00 ()YHKIIIOHAJILHUX IHTPEIIEHTIB JUIs KOPEKIlii Biac-
TUBOCTEH Xap4OBUX MPOAYKTIB HEOOXiTHO BPaXOBYBATH TaKi YNHHUKH:

— mI00anbHy HEOOXITHICTh PalliOHATLHOTO BUKOPUCTAHHS CHPOBHMHU Ta YTHIII3AIlI0 BCIX
MaTepiallbHUX BiJIXO/IiB;

— 30alaHCOBaHICTh OTPUMAHUX XapPUOBUX MPOJYKTIB 32 OCHOBHUMHU KOMIIOHEHTaMH,
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