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KOPUCTOBYIOTB TiApOJTi3aTh MOJIOYHUX MPOTEiHIB — 010/I0MYHO aKTUBHUX iIHTPEAi€HTIB, OTPUMAHHX 3 MOJIOY-
HUX OiNKIB MeTOZ0M (hepMeHTOITI3Y MpoTeiHiB. ['iIponizaTu MOIOYHHX MPOTETHIB XapaKTepU3yIOThCsl TAKUMHU
BJIACTUBOCTMH [3]: 3BOJIOXKYIOTh LIKIPY; XKHUBJATH KINITUHH; MOBEPTAIOTH 3J0POBUII KOJIip 00nu4us; po3ria-
JOKYIOTb APiOHI 3MOPILIKK; NTPUBOISATH LIKIPY B TOHYC; MiATATYIOTH OBaJl O0JIMYUS; HOPMaITi3yIOTh IMYHHY pe-
aKI1ito, ToTMepeHKaloY BUHUKHEHHS 3allaJIeHHsT; 3HIMAIOTh MPOSIBY JIePTii; BiAOUTIOIOTH WIKipy; 3amobiraioTe
YTBOPEHHIO POJIMHOK; BiTHOBITIOIOTH CTPYKTYPY BOJIOccs.3 OISy Ha HaBe/ICHI JIaHi i BpaXoBYOUM Tol (dakr,
1o OiJIKM CHPOBaTKM MatOTh MOBHOLIIHHUI aMiHOKMCIOTHUHN CKJIaJ i MPOCTY CTPYKTYPY, AOLIJIBHO OpraHizy-
BaTH BUPOOHUIITBO TiIpOITi3aTiB CHPOBATKOBUX MPOTETHIB [T 3aCTOCYBaHHS iX Y HATYpaIbHUX KOCMETUYHHUX
3acobax, MpoayKTaxX /i Xap4dyBaHHS CIOPTCMEHIB Ta MPOAYKTaX JUls JIIKYBAIBHOTO (a came, eHTepabHOTO)
xapuyBanHs1. [lepcniekTuBHUM Oyze 30aradeHHs TigpoiizaTiB CUPOBATKOBHUX OiKiB NPOGIOTUYHUMHM KYJIBTY-
pamu nakto- Ta OihinobakTepiid, OCKIIbKM BOHM 3/IHCHIOIOTH Ly HU3KY KOPUCHUX (YHKLIH y opraHi3mi
JFO/IMHU Ta 3/1aTHI, 3a JIyMKOI 0araThoX Y4eHUX [4] MO3WTHUBHO BIUTUBATH Ha MiKpoOioM mkipu. Dinbrpar
MOJIOUHOT CUPOBATKH AOLIJILHO MEepepoOIsITH Ha ykKeJle 3 POOIOTHKAMHU | HATYpanbHUMHU COKaMH

PesyabsTaTu. J{ns qocnigpkeHb MiaHy€eThCsi BAKOPUCTaHHS JBOX HamnisgadprKkaTiB — OLTKOBOTO yIbT-
padinbTpariiinoro koHueHtpary (KCB-Y®) i3 BmicTom cyxux pedoBuH 18-20 % Ta yneTpadinerpaniiHoro
dimpTpaty (YD-dinsTpaTy) i3 BMiCTOM CyxuX peuoBuH 5,0-5,2 %.OTprMaHHs KOHIIEHTPATIB CHPOBATKOBUX
O1JIKiB, KOPOTKOJIAHIFOTOBUX MENTUAIB Ta BITbHUX aMiHOKHUCIIOT 3 MPOOI0TUKAMU Mepe10avdaeThes y IBi craii
(puc. 1).Y noganbiioMy OTpUMaHHUi KOHLIEHTpAT Moxke OyTH Bipa3zy BUKOPWUCTAHUWM AN BUPOOHWUTBA Ui-
JTHOBUX MPOAYKTIB a00 BUCYIIEHNH JTioGUIbHUM cyiliHHIM.Po3pobka TeXHonoril MpodioTHIHOTO Kelre 3 Ha-
TypaJlbHUMHU cOKaMu (puc. 1) Takoxk nepeadaydaeTbes y ABi cramii. BucHopkd: Ha ocHOBI aHanizy mnitepaTyp-
HUX 1 MAaTEeHTHUX JPKEpes Ta BIACHUX €KCMEPUMEHTATBHO-CTATUCTUUHMX TOCTIKEHb pO3pOOIeHO PUHLIU-
MIOBY CXeMY KOMIIJIEKCHOTO MepepoOIeHHS MOJIOYHOT CHPOBATKH Y ITPOTYKTH TIPEMIYM-KITacy — KOHLIEHTPATH
CUPOBATKOBHUX OiJIKiB, KOPOTKOJAHIIFOTOBUX MENTH/IIB, BUTbHAX aMIHOKHCIIOT 3 TIPOOIOTHIHUMU KYJIbTypaMu
nakTo- i Oidigobakrepili (SIK iHrpedieHTH A HATYPaTbHUX KOCMCTHUHWX 3aco0iB, MPOAYKTIB AJs Xapyy-
BaHHS CIIOPTCMEHIB Ta MPOAYKTIB AJIS JIIKYBANBHOTO (2 caMe, eHTepaThHOIO) XapayBaHHs) Ta IpoOioTHIHE
*KeJle 3 HaTypaJbHUMHU COKaMH.
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CEREAL PRODUCTS AS AN IMPORTANR FUNCTIONAL INGREDIENTS:
EFFECTS OF BIOPROCESSING

Kaprelyants L. V., Doctor of Technical Sciences, Professor,
Odesa National University of Technology

In this presentation it has been shown that enzymatic reactions are useful methods for poly-
saccharide modifications presented in cereal products. These modification reactions includeester for-
mation, transesterification, amidation, oxidation, glycosylation, and polymer molecular weightreduc-
tion. A summary of major concepts and usefulpractical information is provided.

Nevertheless, by the design of biotechnological processes for the production of functional
foods, we need to search for a compromise between the preservation of biologically valuable sub-
stances and the amendment of their bioavailability as well as functional and organoleptic properties
of new products. In some instances this problem can be solved by means of traditional biotechnolo-
gies, such as enzyme technologies, fermentation, or germsnation. Discussed the prospects of the use
of exo- and -endogeneous enzymes for food functional ingredients processing. Here we have to do
with hydrolytic enzymes. The use of this approaches is proposed in our laboratory in order to induce
these enzymatic processes under conditions of technological treatment of cereal polysaccharides from
various crops.
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This approach mare use of the high specificity of enzymes in relation to their subs-trates. In
this manner, enzymes can be employed to produce oligosaccharides. And among the different enzy-
matic reactions highlighted are hydrolysis and transglycosylation reactions specifically catalysed be
the glucan hydrolase, glycosidases and glycotransferases. They catalyse the hydrolysis of polysac-
charides producing an array of oligosaccharides of different molrcular sizes that can comprise the
same linkage arrangement, or mixture of glycosidic linkages depending upon the linkage arrange-
ments present in the parent polysaccharides.

The other class of hydrolytic enzymes are the ubiquitous glycosidases (glycosyl hydrolases)
that catalyze the hydrolysis of glycosidic bonds generally of low MW carbohydrate molecules such
as oligosaccharides and glucoconjugates containing aglycon groups. Both types of hydrolytic en-
zymes have wide applications in processing foods and ingredients by modifying biopolymers. Despite
their high specificity and selectivity their applications to produce bioactive oligosaccharides are lim-
ited due to the low yields of products obtained. One way of overcoming this problem is through
controlling the time of hydrolysis. The forgoing are just some examples of enzymes to obtain oligo-
saccharides through the enzymatic cleavage of polysaccharides. They can also be used as tools to
assist in the structural characterization of polysaccharides, and in modification their rheological and
biologically active properties. Processing of cereal crops generates enormous quantities world-wide
of waste resi-dues enriched in carbohydrare polymers and present opportunities produce oligosaccha-
rides through the action glycan hydrolases. Among the most widely used glycan hydrolases to pro-
duse oligosaccharides are the amylases, the non-cellulose degrading beta-glucanases, xylanases and
pectinases. There are 2 types of amylases that attack starch, alfa- and beta-amylases, and they hydro-
lyse their substrates through different mechanisms producing a series of different @ — enzy —
mes (1 — 4) — linkedglucomaltoolygosaccharides.  The ~ a —amylases are endo — acting glu-
canhydrolases and have been used to produce malto-oligosaccharides from soluble starch. Production
of isomalto-oligosaccharids involes trasglucosylation reactions catalyzed by alfa-glucosidases using
maltose as substrate. Starch syrup of different grades can be produced using different amylases, or
combi-nations of amylases and physico-chemical state of polyssacharides of of starch — amylose and
amylopectin. Starch syrups of low maltose level, but high maltodextrin (DP 3-8) content, can be
limited ease of solubility and find use as nutritive bulking agents because of their lack of sweetness
and low hygroscopicity. Transglycosylation reactions have also been used as a tool to obtain cy-
clomaltodextrins (also known as the cyclodextrins, CD) — cycle oligosaccharides consisting of alfa-
(1-4)-D-linked 6-, 7-, or 8-glucose units.. They are formed enzymatically from starch by the action
of microbial cyclomaltodextrin glucanotransferases. Xylanases have been employed to hydrolyse ce-
real by-products (bran, cereal meal, corncobs) to produce beta-(1-4 ) or beta-(1-3) linked xylooligo-
saccharides (XOS). The XOS likewise act as prebiotics, and reduces the level of sugars in the blood,
and regulate fat metabolism. Other oligosaccharides, such as isomaltooligosaccharides, galactooligo-
saccharides and others have also received attention, because they can act as growth factors and are
used by probiotics when they included in different foods turning them into functional foods. Func-
tional properties of bioactive oligosaccharides are directly related to their 3-D structure, which is
responsible for interactions with other biomolecules. Oligosaccharids have been extensively used for
their rheological properties as thickeners in emulsions, sugar and fat substitutes. Functional foods
contain in its composition some biologically active substances (functional ingredients), which when
added to a normal diet, promotes metabolic or physiological processes resulting in reducing the risk
of disease and maintenance of good health. The addition of dietary fiber in these foods must be indi-
cated so that when ingested, it is not the lure of dietary nutrients such as lipids, minerals, proteins and
carbohydrates that are digestible. Complex technologies have been developed that make it possible
to obtain dietary fiber additives from cereals by-products with using enzymes. On the basis of con-
ducted research have been presented technological schemes of production bioactive dietary supple-
ments from cereal raw materials.
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NEPCHNEKTUBYU KOMILJIEKCHOI'O NEPEPOBJIEHHS MOJIOYHOI
CHUPOBATKU Y NPOAYKTHU HNPEMIYM-KJIACY

Trkauenxo H.A., 1-p TexH. HayK, npodecop
Onecbkuii HAiOHAJLANH TeXHOJOTYHIH YHIBEPCHTET
Antonwk T.A., kanj. ¢-I. HAyK, JONEHT
HanionanbHnii yHiBepenTeT SiopecypeiB i TpAPOIOKOPHCTYBAHHS Y KpaiHH

Beryn. CroromiHi B yMOBax BiHCBKOBOTO CTaHy B YKpaiHi € HarambHa motpeda y po3po0bili peuentyp Ta Tex-
HOJIOTi# (pepMEHTOBaHMX MOJIOUHUX MPOAYKTIB MiABULICHOT Xap4I0Boi Ta 610I0riYHOT LIHHOCTI 3 pagionpoTe-
KTOPHUMH Ta MPOOIOTUHHMMHU BIACTUBOCTAME AMis peabiniTauii Ta nikyBaHHS BificbkoBocnyk00BLiB 3CVY, ski
MOXYTh OyTH BIPOBA/RKEHI HA JIOYHMX MOJIOKOTIEpepoOHIX miinprueMcTBaxX. TomMy po3poOka HayKOBO-TIpak-
TUYHUX OCHOB TEXHOJIOTIH OUTKOBUX JIECepTiB 3 PaJloNpPOTEKTOPHUMH, TIPOOIOTHUYHUMH BIIACTUBOCTAMH i
TPUBAIIMM TEPMiHOM 30epiraHHs [uis peadiniTailii Ta nikyBaHHs BilicbkoBociy:k00BUiB 3CY i BIpoBayKeHHs
X y BAPOOHUUTBO € aKTYaJIbHUM 3aBIAHHAM ChOTOJIEHHS!.

Marepiann i MeToan.3a pe3yabraTaMyi YUCICHHUX HAYKOBUX JIOCIIKEHb, Xap4yOBi MPOIy-
KTH HalOIMbII afIeKBaTHO COPUMMAIOThCS OPraHi3MOM JIFOJMHHA y TOMY BUIAJKY, KOJIA BOHH CTBO-
peHi Ha OCHOBI CHPOBHMHH, K4 BUPOOISIETHCS HA TEPUTOPIT, JIe TIPOKUBAE JTFOMHA, € HAUOLIBIT (i3i-
OJIOTIYHOO 71 Hel, 00YMOBIIOE MIABUIIECHHS CTYIIEHIO 3aCBOECHHS XapuOBHUX HYTPIE€HTIB Ta MOJ0OB-
JKCHHIO TPUBAIIOCTI KUTTH [ 1, 2].

ToMy ocHOBY GiNKOBHX JecepTiB sl BiliCbKOBOCITYXOOBIIIB cKIaaae 0ihino-cup KUCIoMo-
JIOYHUH, BUPOOJICHHH 13 MOJIOKa He30upaHoro. JIist miABUINEHHS palioNPOTEKTOPHUX BIACTHBOCTEH
1o Oigino-cupy mepeadadeHo J0JaBaHHS KOHIIEHTPATy CHUPOBATKOBHX OLNKiB, OTPUMAHUX yJIbTpa-
¢bimpTparniecio (KCh-Y®-65), nektuHy Ta HanoBHIOBava «KypasiauHa» [3]. KpiMm Toro, BBeIcHHS J10
cknaay roroporo aecepty KCb-Y®-65 cnpusie nigBuIieHHo Horo 6i010rigyHOl I{IHHOCTI Ta 3a0e3me-
YUTH PEreHepaIlito ycixX KIITHHHUX CTPYKTYP Ta TKAHWH OPraHi3My BiliCbKOBOCITYKOOBIIiB, e()eKTH-
BHOMY (DYHKIIOHYBAHHIO YCiX JKUTTEBO BKIMBHUX CUCTEM Y mpoiieci peabimiTarrii.

PesyarTaTn. Ha OCHOBI NMpoBeJeHMX eKCMEPUMEHTAIBHUX J0CIIUKEHb po3poliieHa TeXHOJIOoriYHa
cxema BUpOOHUIITBA OLIKOBOIO JiecepTy 3 HanmoBHIoBaueM «KypasiuHay Juisd pealiiTallii BilicbKOBOCTYK00-
BliB 3CY (puc. 1) i3 3acTocyBaHHSAM 00paHOi CUPOBUHU, a TaKOXK po3podJieHa HAYKOBO OOIPYHTOBaHA pelie-
nTypa Ha BAPOOHULTBO LIJIbOBOTO POAYKTY.

OCHOBY TEXHOJIOTTYHOT CXEMHU MPEJICTABIISIE TEXHOJIOTiSI BUPOOHULTBA 01pi10-CHUPY KUCIIOMOJIOUHOTO
KHUCJIOTHO-CUUY)KHUM CIOcOOOM Ha 3aKpuTiii moTokoBo-MexaHizoBauil ninii TEWES BIS 3 nogansumm go-
JaBaHHAM 10 oTpumaHoro npoaykty KCh-Y®-65 Ta cymilli HarnmoBHIOBaya 3 MEKTUHOM, a TAKOX 13 3aCTOCY-
BaHHSM TepMi3allii TOTOBOTO MPOJYKTY, sKa 3a0e3redye TpuBajly 30epiraHHs ecepTy 3a temreparypu 2-6 °C
(ne menure 42 1ib)
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38.  AOCII/PKEHHA BIUVIMBY EJIEKTPOMAI'HITHOI'O 11OJIA

BKPA HU3LKUX YACTOT HA JXUPHOKUCJIOTHUM CKJIAJI 3EPHA

[TIITEHWLI
Kogpa 10.B., CtankeBnu I'.M.

46

47

49

50

52

53

55

57

58

60

62

64

74



HaYKOBe BUAaHH

30ipHUK Te3 AonoBiaen

MIiKHAPOAHOTHAYKOBO-NIPAKTUYHOIKOH(EPEHIIii

«TexHOoJI0ril Xap40BHX NPOAYKTIB IKOMOIKOPMIB)

["onoBHui penakTop akan. b.B. €ropos
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