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30ipHUK Te3 JomoBigedl MiKHapoIHOI HAyKOBO-TPAKTHMYHOI KOH(epeHIl
[«TexHoorii XapuoBUX IPOAYKTIB 1 KOMOiKOpMiBY» ]|, (Omeca, 21-24 Bepecus 2021 p.)
/ Oneckbka Harl. akaja. xapd. Texaojorii. — Omeca: OHAXT, 2021. — 60 c.

30ipHMK MaTepiaiB KOH(pEpeHIil MICTUTh Te3U JOMOBiIel HAYKOBUX JIOCIIIKEHb 32 aKTya-
JHHUMH TPOOJIEeMaMH PO3BUTKY XapydoBOi, 3epHOINEPEpOoOHOi, KOMOIKOPMOBOI, XJIIOOMEKapHOI 1
KOHJIUTEPCHKOI MPOMHCIOBOCTI. PO3IIISIHYTI NMHUTAaHHS YIOCKOHAJEHHS INPOLECIB Ta OOJagHAHHA
XapyoBHUX 1 3EpHONEPEPOOHUX IMiAMPUEMCTB, a TAKOX MPOOJIEMH SKOCTi, Xap4yoBOi ILIHHOCTI Ta
BIIPOB/KEHHSI IHHOBAIITHUX TEXHOJIOTIHM MPOIYKTIB JiKYBAIbHO-NPO(ITAKTHYHOIO 1 peCTOPAHHO-
r'0 TOCIIOIapPCTBA.

30ipHMK pPO3paxOBaHO HAa HAYKOBHX IMpAIiBHUKIB, BUKJIAJa4iB, aCIipaHTiB, CTYJIEHTIB BH-
IIMX HABYAJILHUX 3aKJIaJIIB BIMOBITHUX HAMPSIMIB IMIATOTOBKH Ta BAPOOHUKIB XapuoBOT MPOYKITii.

PexomennoBano 10 BugaBHUITBA BueHoro pamoro Onechkoi HamioHaIbHOI akaiemii xap4o-
BuX TexHoJjorii Big 31.08.2021 p., mpotokoi Ne 1.

Mamepianu, 3aneceni 00 30ipHuKa, OpYKyIOMbCsl 3d A6MOPCbKUMU OPULTHATIAMU.
3a 0ocmosipuicmo inghopmayii ionosioae asmop nyonikayii.
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CYUYACHI TEHAEHIII MTPABUJIBHOT'O XAPYUYBAHHS IK OCHOBA
POPMYBAHHA HAYKOBUX HAITPAMIB PO3BUTKY TI'AJ1Y3I

Tenexenko JI.M. 1.1.H., npogecop
Onecbka HaliOHAJIbHA aKa/ieMisi XapYOBHX TEXHOJIOT i

IIpaBuibHE XapuyBaHHsS OCTAHHIM 4acoM - Lie TpeHJ, 1 Bce Ouiblie Jroael Horo AoTpumy-
I0ThCS. Pa3oM 3 perysisipHuMH 3aHATTSAMH CIIOPTOM, BIZIMOBOIO Bijl KYPiHHS 1 BUPOOJICHHSIM [TO3UTH-
BHOTO CBITOIVISIZly BOHO CTa€ HOBUM CTHJIEM JKMTTS OaraTtbox BepcTB HacellieHHs. [Ipore cyuacHuit
TEMIT JKUTTS 4aCTO HE 3aJIMILIA€E CIIOKMBAaYaM 4acy Ha MPUTOTYBAaHHS YIIOOJIEHUX, KOPUCHUX CTpPaB.
Bce Ounbiue mrofell KOPUCTYIOTHCS MOCIYTaMU MEpeX IIBUAKOIO XapuyBaHHS, 1HOJI Ha IIKOIY
NPaBUIBHOCTI PaIliony. 3 OTJIsIAy Ha Iie, MPaIliBHUKHK BCIX XapyOBHX Tajly3el Ta HayKOBIII MOBUHHI
BPAaxOBYBaTH MOOaKaHHs CHOXHMBAuiB Ta HaJaBaTH IM MOXJIMBICTh B OpraHizailil IpaBUIbHOIO Xa-
pUyBaHHS SIK Yepe3 3aKJIaJd PECTOPAHHOTO TOCHOAAPCTBA TaK 1 4epe3 TOPriBelbHY MEpEXY, II0
peai3zye XapuoBi IPOIYKTH IPOMHCIOBOIO BUPOOHUIITBA.

Jiist CTBOpPEHHS XapuOBHX MPOAYKTIB CTaOUTbHOT, IPOTHO30BAaHOI AKOCTI HEOOXIAHO MEpPII 32
BCE MATU PO3yMIHHS, SIKUM caMe CociO Xxap4dyBaHHs BBa)kaTH npaBuiibHUM? Ha 11e#f paxyHOK icHye
0e3J1id Teopii, 1 MaJIo He MOJHS 3'ABISIFOThCS HOBI. Hacmpai, Oy/ib-gKki 0OOMEXEHHs B XapuyBaHHI
HaBpAJ YU MOXKHA BBaKAaTH KOPUCHUMM 1 NMPUMHATHUMM s BeiX. JIIOJCHKMM opranizmM — gyxe
CKJIaJHa CHCTEMa, Ui HOpPMaJIbHOTO (DYHKIIOHYBaHHS sIKO1 MOTPiOHO 1 M'sicHA, 1 pOCIMHHA TXKa.
Hecraua KOpuCHMX pEYOBHUH, IO MICTATHCS B XapuOBMX MPOIYKTAX, MOXE BUKIUKATH CEpHO3HI
npobaemu 3i 310poB'sm. [IpaBuibHE XapuyBaHHS MOJATAE He B KOHTPOJI KaJIOPiid 1 JKOPCTKHX Jli€-
Tax, a B 3a0e3MeueHH] OpraHi3My MOBHOIIHHUM PAI[iOHOM, B KUl BXOJATh BC1 HEOOX1IH1 JIJIsl HBO-
T'O MIPOIYKTH: M'SCO, 3JIaKH, OBOY1, PYKTH.

3araibHi MiIXOJU 10 XapuoOBOTO PAI[iOHy HYTPUIIOJIOTH 1 [i€TOIOTH (GOPMYIOTh Y BUTIIAIL
pI3HMX pEeKOMEHMAAlil, SIK TO XapdoBa Iipamina, Tapilka 3J0pOBOro xapdyBaHHS Tomio. OCHOBI
OPUHLIMIN cPOPMYIHOBAaHI B HUX BKIIIOYAIOThH: PI3HOMAHITHICTH, 30aJ1aHCOBAHICTh, BiAMOBIIHICTh
JI0 €HEPrOBUTPAT, JOTPUMAHHS PEKUMY CHOXKHBAHHS Ta BHCOKI OPTaHOJENTUYHI MMOKa3HUKH TIPO-
nykTiB. L{opiuHO MPOBOIUTHCS aHaIi3 HOBUX TEH/ICHIIN y Xap4yyBaHHI, SIKHH HEOOXiTHO BPaxoBY-
BaTH y (popMyBaHHI IIaHIB HAYKOBOI pOOOTH (paxiBIliB ramys3i.

ITonii ocTaHHIX POKIB MPHU3BEIN 10 3MIllIEHHS MPIOPUTETIB, 110 CTUCIO MOKHA OXapaKTepH-
3yBaTu HACTYMHUMHM TPeHJaMH IpaBuibHOIro xapuyBaHHs 2021 poky. Ilepmr 3a Bce 1e Ou1bII K-
pPOKe BIPOBAKEHHs MPOAYKTIB 3 (pi31070T14HO (PyHKIIOHAIBHUMHU 1HTpeaieHTaMu. [lyxe momyins-
PHUM CTaj0 BIPOBAPKEHHs Y XapdyBaHHS OyCTepiB IMYHITETY. 3pOCTalOUMi 1HTEpEC 10 IMYHHOTO
3JI0pOB’Sl 3AJUILAETHCS [TOTY>KHUM HMOLITOBXOM [l BUPOOHMIITBA IPOAYKTIB 3JaTHUX MiITPUMYBa-
TH IMYHHI (DYHKIIII 1 3arajibHUM CTaH 3/10pOB'A, TAKUX HANPUKIIAMI, 10 MICTATh IUHK, CEJIEH, BITAaMIH
C 1 Bitamin D. Sk anbrepHatnBa JikaM MOIIMPUIIOCH CIIOKMBAHHS TPaB'sHUX 100aBOK (Oy3MHHU,
exiHalleli, actparaiy, KypkyMu 1 IMOMpIO), 5IKi, IK CTBEPDKYETHCS, JONOMArarTh 3MIIHUTH IMyHHY
cucreMy. Po3rnsaaroTbess HOBI BJIACTUBOCTI OJIMBKOBOI 0Jlii, MPOOIOTHKIB YaifHOro rpubda ToLIO.
[Tpore pociikeHHs, K1 MIATBEPKYBAIU O 1 JIIKYBaJbHI BIACTUBOCTI, BiACYTHI. Ha choroanimi-
Hiil JIeHb He ICHY€ 1epeBIPEHUX MPOAYKTIB, MO)KUBHUX PEYOBHH, TPAB UM IHIIUX 100aBOK, SKI MO-
KYTh 3a1mo0irT abo BUITIKyBaTH XBopoOy, Hanpukiax COVID-19.

HactynmHuM TpeHIOM € MiATpUMKaA MCUXIYHOTO 370poB’s. JlieTH, 1o 30aradeHi aHTHOKCH-
JJaHTaMH, BiTaMiHaMu (Hampukiaj rpynu B), MiHepanamu (MK IIUHK 1 MarHii), iHIKUMHU 610J0T14HO
AKTUBHUMH CIIOJYKaMH, SIK MPOOIOTHKH, adaNTOTeHH, Tomo. Bee 1e moTpedye TakoX JT01aTKOBUX
JIOCIIJKEeHb (haxiBISIMU YCiX raimy3eil 3HaHb.

binpiie yBaru npuaiseTscsl MOXOMKEHHIO XapuoBOi MPOYKIIii, Ha/Jal0uu 1epeBary mnpoay-
KTaM BiJ] MICIIeBUX BUPOOHMKIB. 3a OIIIHKAMM €KCIIEePTiB, B MailOyTHbOMY 1HTEpeC A0 MOKYIKH i
CIIO’KMBaHHS MPOAYKTIB MICLEBOTO BHUPOOHMIITBA OyAe TUIbKM 3pocTaTd. lle miaTpumye MicueBy
€KOHOMIKY, 3a3BUYail 03Haya€ HasiBHICTh O1IbII CBKUX MPOAYKTIB 1 YUHUTh MEHIIUN HEraTUBHHUNA
BIUTMB HA HABKOJIMIITHE CEPEIOBUIIIE.

[ToBTOpIOIOUM OCHOBHI PUCH HANpPSAMKY JIOKaNi3My, TI€TH OyAyTh BKIIOYATH MPOIYKTH, IO
BIJIMOB1IaI0Th HAWBHUIIMM €KOJOTIYHUM BHMOTaM. 3aMiCTh TOTO, MO0 oOMpaTH MK JBOMa Kpaii-
HolaMu (TOOTO BeraHaMM YU M’sicoifgaMu), Oararo Jirojieif B OCHOBHOMY 30CEpEAsThCs Ha MPOIYK-

3



Tax, 110 HaJal0Th MEHIIMH BIUIMB Ha KiiMaT. Hanpuknan, nieta Oyae NpUIycKaTH MEHILE CIOXH-
BaHH NMPOIYKTIB TBAPUHHOTO MOXO/HKEHHS, ajJie He YCYBaTH iX. 3aMiCTh IbOTO CIIOKMUBAYl 3MOXKYTh
BUOMpATH NMPOAYKTH TBAPUHHOI'O MOXOJKEHHS 3 MEHIIUM BIUIMBOM Ha AoBKULIA. Hanpuknan, 3a-
MiHIOBaTH SUIOBHUMHY Ha KYpKY, 00 YBOJWUTH B pallioH OUIbIIE POCIMHHUX OUIKOBUX CTpaB IOTH-
HKHSL.

bararo mroneit BTOMHIIHCS BiJl JOPOTHX JIET 1 HEMOTPiOHUX M00aBOK, SIKi OOILSIOTH, aje He
MPUHOCATH pe3ynbTariB. Y 2021 poky IIIKOM WMOBIPHO, 110 0OMEXYBaJIbHI JIIETH 1 POTPAMHU CXY-
JTHEHHS BUMIyTh 3 MOJHW, OCKUIBKH JIFOJM 3aMiCTh IBOTO OyIyTh LIyKaTH OLTbII 30anancoBaHUi
MiIX17 10 310pOB's. 3aBIsIKA TOMY, 110 Bce Oiblne ¢axiBIiB B 001acTi XapuyBaHHS 1 OXOPOHH 3/10-
POB'st HAOMPAIOTh BEIHMKY ayAUTOPIIO B COLIAIbHUX Mepekax, MOKHA CIIOCTEpIraTu, siK MOMYJISIpHi,
N00aBKU BIAXOIATh B MUHYJIE 32 HEAOBEACHICTIO IXHBOI €PEeKTUBHOCTI. 3aMiCTh TOT0, MO0 MpHii-
MaTH XKMEHI0 T00aBOK, POIAry€eThes Mepexij Ha IUTICHI, HATYpaJIbHI MPOTYKTH.

Kpim Toro, Bce Ginblie mto/ieit BUOMPAIOTh Taki CTUJIl XapuyBaHHS, SIKi BITAlOTh OMIPHICTE.
BinbicTh o1l He XOuyTh BIIMOBIIATHUCS BiJ IIOKOJAly HA BCE KUTTS. 3aMiCTh LIbOTO JIIOJIU HO-
YMHAIOTH OpaTy 10 yBaru iHIII BaXXJIUBI aCTIEKTH 1Ki, TaKi K TpaauLii, KyJIbTypa i po3Bary.

[TpuroryBanHs TKi BIoMa MOKe OyTH IPUEMHHUM 3aHATTAM. [IpoTe, 3a MPUCKOPEHOTO TeMITy
XKHUTTS, CIIOCTEPIraeThCsl 3pOCTar0ua TEHJIEHIS 10 BUKOPUCTaHHSA TOTOBHX HAOOpIB TKi 1 HAOOPIB
JUIs 3I0pOBOTO XapuyBaHHS, SIKI €KOHOMJIATh 4ac, ajie Ipu L{bOMY TO3BOJISIOThH ICTHU 3JI0POBY DKY
BaoMa. [lociryru 3 JoCcTaBKM TOTOBUX HA0OPIB 1K 32 OCTaHHIN PiK 3pOCiM B TEOMETPUUHIN Tporpe-
cii 3aBJIIKH CBOil KOPUCHOCTI, 3pyYHOCTI Ta JOCTYITHOCTI.

3HayHa yBara NpUIUIAEThCS CiMeiiHOMY xapuyBanHio. LI{o6 mominmmmuTu 310poB's cBo€l po-
JTUHH, A0pOCcii OyayTh IIyKaTH MPOIYKTH, K1 MOI00aI0ThHCS X ITSAM, ajle MpU [bOMY € MOXKHUBHU-
mu. KpiMm Toro, 3 orisity Ha 3pocTarody cTypOOBaHICTh 3 IPHUBOILY LYKPY 1 INTYYHHUX IHTPEIIE€HTIB B
pailioHi, BOHU OyayTh BiJJIaBaTH MepeBary mpoyKTaM, IPUTOTOBIEHNM 3 OUTbII HATYpalbHUX 1HT-
PEMIEHTIB.

Y I0CKOHANEHHST Xap4YOBUX PAIliOHIB MOBUHHE I'PYHTYBATHUCh HA 3HAHHI XIMIYHOTO CKIIaTy
CHPOBHHH Ta Xap4YOBUX MPOAYKTIB Ta IXHBOI XapUOBOI IIIIBHOCTI. BaxkmuBum € 3abe3nedyeHHs pa-
[[IOHY HE JIUIIE KAJIOPIMHICTIO Ta CITIBBITHOLIEHHSM MAaKpPOKOMIIOHEHTIB, ajie i HasiBHICTIO Gi0Jori-
YHO aKTHBHHX CIIOJIYK 1 BpaxyBaHHI IXHBOI 3a0e311eueHOCT] 3riHo 3 pekoMeHaoBannmMu MO3 no-
OOBHUMHU HOpPMAaMH.

Heo0xigHO BIpoBa/KyBaTH 1HHOBAIIHI COCOOM MEpPEepOOKH CHPOBUHHM, IO JTO3BOJISIOTH
30eperTu BCi KOPUCHI BIACTUBOCTI MPOAYKTY.

Takum 9UHOM, B XapUOBHUX Tally3sX HEOOXiIHO 3/1ICHUTH MEPEHANIPABICHHS B CTOPOHY BH-
POOHMIITBA MPOJIYKTIB, 3AaTHUX OJIArOTBOPHO BIUIMHYTH HA 3[I0POB'S 1 BUKOPHCTOBYBATHCS B Me-
JUYHUX HUAX. HeoOxinHO meperyisHyTH Ta 3HU3UTU TePMIYHY 1 XIMIUHY 0OpOOKH, WTH BiJ BUKO-
pHUCTaHHS KOHCEpBaHTIB, OapBHIUKIB, apoMaTH3aTopiB TOIIO0. BrmpoBamkyBaTH cydacHi crocodu
TEXHOJIOTTYHOI 00pOOKH.
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— M.: Carrea, OOO «IIpodmiby», 2008. — 656 c.
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AHAJII3 MIHEPAJIBHOI'O TOMEOCTA3Y JIIOJAUHHU AK OCHOBA
BUBOPY TEXHOJIOI'THA BOAONIJATIOTOBKH I BIOIHKEHEPIT

Crpikanenko T.B., n1.men.H., npogecop
Opaecbka HaliOHAIbHA aKA/leMisi Xap40BHUX TEXHOJIOT il

TexHomoril MiArOTOBIEHHS BOJU MOXKHA BUOMPATH KEPYIOUUCHh PI3HUMH MPUHIUIAMU: TO-
TEHIIHHUM BIUIMBOM OTPHUMAaHOi BOAM Ha OpPraHi3M CIIOXKHBadiB; CMAKOBHUMH SIKOCTSMU HAIoOiB Yu
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IHITKUX Xap4iB, IPUTOTOBAaHUX HA OTPUMaHIN BOJ1; TIOJIOBKEHHSAM CTPOKY BUKOPUCTAHHS MTPUCTPOIB,
10 TOTPeOYIOTh MIATOTOBIEHY BOJY; BIJIMBOM IpPOIECY OTPUMAaHHs BOJM Ha JOBKIUJUIA, BapTiCTIO
BJIACHE TEXHOJIOTII JJI1 OTPUMAaHHs BOAM IEBHOI SIKOCTI TOIIO. AK€ BOJA, BOJHI PO3YMHU MAIOTh
0co0JMBe 3HAYECHHS Y KUTTEISUIBHOCTI YCiX OpraHi3MiB 1 KIITHH, TOMY 10 NIepeBakHa OLIBIIICTD
MIPOIIECIB Y IPUPOJIi 3AIMCHIOEThCS came B HUX [1-3]. be3 Boau 1 MiHepaabHUX COJIEH HEMOXKIIMBHM
€ XKHTTS HI OpraHi3My, Hi KJIITHHH. MiHepabHi coJli CKlIanaTh O6au3pko 1-1.5 % 3aranpHOi Macu
KJIITHHH, TIPOTE CaM€ BOHU CYTTEBO BIUIMBAIOTHh Ha 31HCHEHHS XIMIYHHX/O10XIMIYHUX pEaKIlii B
IUX KJIITHHAX — SIK CKJIaJ0Bi (pepMeHTiB, uepe3 3MiHy pH cepenoBuina To1o, a KoJIooOMiH BOAU €
YHIBEpCaJIbHUM HOCIEM TIPOIYKTIB OOMIHY PEYOBUH MIXK KJIITHHOIO Ta 30BHIIIHIM CBiTOM |3, 4].

biorexHosoris K Hayka 1 cHCTeMa 3axOiB, IO 3a0€3MEeUyIOTh IUIHOBY CIPSIMOBAHICTh
IPOIIECIB KUTTEASUTBHOCTI )KUBUX OPTaHi3MiB JJIsl IPOMUCIOBOTO OAEP)KAaHHS LIHHUX MPOIYKTIB,
Oyna 3anmouvarkoBaHa npansmu JI. [Tacrepa me y 19 cr.[5, 6]. BioinxkeHepis NpakTHUKye BUBYCHHS 1
3aCTOCYBaHHSA MEBHUX XKUBUX ()OpM, OpPTaHi3MiB (POCIMHHOI CHPOBHHH, OAKTEP1il TOIIO) AJIS CTBO-
PEHHS 1 BUKOPUCTAHHS PI3HOMaHITHUX ()EPMEHTIB y BUPOOHUIITBI, 30KpeMa, XapuOBUX MPOAYKTIB,
MEAMYHUX TMpenapariB, Oionanusa T. i. [2,3,7]. CydacHuii etam po3BuTKy 0ioTexHOJIOTI, Ol0iHXKe-
Hepii noTpedye CTBOPEHHS HaJlWHUX CUCTEM BUBUEHHSI Ta YIPABIIHHA BJIACTUBOCTIMMU JKMBUX KIIi-
THH SIK TIPOJIYIICHTIB TAKUX HEOOXITHUX pedoBuH [8]. MeTor poboTu OyB aHami3 jpkepen inpopma-
1ii Ta MatepianiB BIACHUX AOCTIKEHb MIHEPaIbHOTO FOMEOCTa3y TOJUHH, Y (OPMYBaHHI SKOTO
3HAaYHE MiClle 3aiiMa€ MUTHA BOJA, /I OOTPYHTYBaHHS BayKIIMBOCTI CTBOPEHHS ONTUMAJIBHUX YMOB
(GyHKIIIOHYBaHHSl KJIITHH Ta OTPUMaHHA HEOOXiHOTO 1 CTaJOro pesyibTarty y O010TeXHOJIO-
rii/6i0iHKEeHEPHUX PIIICHHSX.

Jns 3abe3nedeHHst roMeocTasy MeTadoli3My B OpraHi3mi MuTHA BOJA Ma€ MICTUTH MOBHHI
Ha0ip BITAJIBHUX 1 OPraHOTPOITHO-O0TIraHTHUX XIMIYHHUX €JIE€MEHTIB Y ONTUMAIbHUX KOHIICHTpAIli-
X, CHIBBIIHOIIEHHS 10OOBOI0 HAJAXOJDKEHHs SIKUX (3 BOAOIO Ta XapyaMM CyMapHO) Mae€ CKJIafaTu
370:1[1,7, 9,10]. Tak opraHi3mM OTpUMYE BiTalbHI HOHH, [0 MPUKMAIOTh y4acTh B yCiX MeTa0o0i4-
HUX IpoIecax (Na+, K* Ca2+, Mg2+, Cl, HCO3', SO4‘), a TaKOXX MPHUPOIHI OPTraHOTPOITHO-
obmiranTtHi ximivHi enementu (Fe, Mn, Cu, Zn, Co, Mo, F, 1), ski € 000B'I3KOBUMU KOMIIOHCHTAMHU
OKpeMHX O10JIOT1YHUX CTPYKTYp 1 Kodakropamu B Oioximiunux peakuisx [9,11]. Bitanbuuii ion
Mg®*, 3okpema, axtuBye hochorinponasu, Gochorpancdepasy, mpuilMae yuacTh y peakiisx 3 mi-
pyBatkina3oro, ATda3o010 1 oro BBa)karoTh HalO1IbIII AKTUBHUM KaTalli3aTopoM O10XiIMIYHHX pea-
kuiit [11, 12]. Mon Na* e aktuBHMM yuacHukom peakwiit 3 AT®a3010 miasmarnaaux Mem6pan; K
— 3 mipyBardochokinazoro Ta K'ATdaszor0; Na'K'ATdaza € dpepMeHTOM yciX KIiTHH y TBapHH.
o dpepmeHTiB, 110 aKTUBYIOTHCS BITaJIbHUMU HOHAMH, MOXKHA BimHecTH 0yin3bko 80 % eH3MMHUX
peakuiii opranizmy [12,13]. B okpemux Bumnajakax HOHM NMUTHOI BOJM HE JIMILIE AKTUBYIOTb, & MO-
JKYyTb 1HTIOYBaTH €H3UMHI peakilii, HallpUKIa/l, Ca®". Ile, meBHOI0O MIpOI0, BU3HAYAETHCS KOHIIEHT-
partiero KOHKpeTHIX #ioHiB. Tak, npi 3pocTaHHi KOHIEHTparlii, Hanpukian, Mg?* Bume onrnmymy,
HIBUJKICTh (PEPMEHTATHBHUX peakiliii 3MeHIyeTbes. Lle miaTBepkye HasBHICTh JO30BOI 3aJI€KHO-
CTI B CHCTeMax «XIMiuHuIl ejeMeHT — GepMeHT — GiocyOcTpaTy, IO CBITYUTH MPO BAXKIMBICTH 1
HEOOX1/IHICTh TIT€HIYHOrO OOrpyHTYBaHHS BMICTy HOHIB y BoAl [11-13]. MeHi akTuBHI (akKTHBY-
10Th 6113bK0 20 % eH3MMHHX peakiii) MPUPO/IHi OOJIIraHTHI €IEMEHTH: Zn** aKTUBYE AJIKOTOJIbJIE-
rijiporeHasy, jJakTaT — 1 TJyTaMaT-AeriiporeHasy, kapoo-aHrijipasy, apriiaszy, BXOAUTb 0 CKJIady
kapOokcumenTiaasi; Cu’’ aKTHBYe UTOXPOMOKCH/IA3y, THPO3HHA3y, HepylIomiasmin; Mn?* — ¢o-
corpancoepasy; Fe?* (**) — muroxpomokcumasy, mepokcuaasy, karanasy, peppomokcus; Mo®*
aKTUBYE alIbJETIIOKCUAA3y 1 KCAaHTUHOKCHUIA3Y; Co?t ¢ KO(epMEHTOM y CKJIaal TIiIUI-TTIHH-
nuneruaasu i Mmetuia-CoA-kapOoHiaMyTa3u (IOXiAHOTO BiTaMiny Bio); F" BXOAUTB 110 CKJIaly Ms-
3iB, KiCTOK, TKAHHH 3a103, 3y0iB, a I" mpuiiMae yyacTh y CUHTE3i Ta CeKpellii THPOKCUHY i TpHiio-
tuponuny [11-13]. besymoBHO, Ha piBHI OpraHi3my, 0OMiH PEYOBHUH i, 30KpeMa, MiHEpAIbHHUI 00-
MiH, PEryJIol0Th T'yMOpalbHI/HEHPO-TyMOpaibHI YMHHUKHU, 1[0 € aKTUBATOPaMH BHYTPIIIHBOKII-
TUHHUX TpolieciB. [IpoTe akTUBHICTh BHYTPIIIHbOKIITUHHUX (DepMEHTIB, 0OCOOIUBO Y MIKpPOOpraHi-
3MiB, € aBTOHOMHHUM TPOLIECOM, L0 JTO3BOJISIE «BMKUTH» IM MPU 3MiHI cepeoBuIla — e Jo0pe Bi-
JIOMO 1 BUKOPHUCTOBYETHCS 3 JaBHIX YaciB (BUIIKaHHS XJ110a, BUPOOHUIITBO BUHA, KUCIOMOJIOYHUX
npoaykTiB To1o) [2,3,6,13]. Cy4yacHuil eran po3BUTKY MPOMHCIOBOI 010TEXHOJIOTI] 103BOJIUB IIe-
pelTH A0 LMIMPOKOrOo BUKOPUCTAHHS MIKPOOIOJOriYHUX MPOAYLEHTIB, U0 MOTpeOye peTesbHOro
nepeadaveHHs s 3a0e3MedeHHs IX aKTUBHOCTI Ta KUTTECTIMKOCTI YCiX acleKTiB oprasiszaiii BU-
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pOOHHIITBA. 30KpEeMa, BAXKJIIMBUM Ma€ OyTH BUKOPHCTAHHS BOJU TIEBHOI SKOCTI, SIKa MOKE 3MEHIIIH-
TH IHTEHCUBHICTb «XIMI4HOT TPaBMU» BHACIIOK 3MIHH CEpPEIOBHIIA KYIbTUBYBAHHS KJIITUH (3MIHU
PIBHOBOKHOTO CTaHy In Vitro, sSIKWA HAJA3BUYAHO BaXXKO 1, OJHOYACHO, BAXKJIWUBO KOHTPOJIOBATH
JUTsE 3a0€3IICUeHHS CTAJIOro 1 HeoOXigHOro pe3ynbraty) [2,7,8,13-15]. HesBakarouu Ha Te, 1110 BOIY
BUKOPUCTOBYIOTh (JTUINIE» ISl MPUTOTYBAaHHS MOXXHBHOTO CEPEIIOBHINA, € CYTTEBI BIIMIHHOCTI y
pearyBaHHi KJIITHH Ha MPUPOJIHY Ta 3HECOJECHY BOIY, @ TOMY BOHH NOBHHHI OyTH BpaxoOBaHi IpU
BHOOP1 TEXHOJIOT1T MIATOTOBJICHHS BOJAM HA TAKUX BUPOOHUIITBAX.
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BIOAKTHUBHI KA3ETHOBI NENTUJIU SAK CKJAJOBI XAPUYOBHUX
HAHOI'TGPU/IIB

Yepuo H.K., a.1.H., npod., 'ypaas JI.C., K.T.H., 1011., Kapma3in A.L., acnipanTt
Opecbka HalIOHAJIbHA aKA/IeMisi Xap4Y0BHUX TEXHOJIOT i

JloCnmiPKeHHSIMH OCTaHHIX POKIB JIOBEJIEHO €(EeKTUBHICTh BHUKOPHUCTAHHS HAHOTIOPHUIHMX
CTPYKTYp sIK ¢apMakonelHux 3aco0iB Ta (i310JI0TT9HO-(DYHKIIIOHAIBHIX XapYOBUX 1HTPEMIE€HTIB.
Kon roramist 6ionoiiMepiB /Ui OTpUMaHHS NPUPOIHUX MATPHILIb, BUKOPUCTOBYBAaHHUX 3 METOIO CTa-
O1mizarii 6ionoriuHo akTuBHUX pedoBuH (BAP), € cyyacHuM TpeHIOM y PO3BUTKY TE€XHOJOTIH Jii-
KapChKHUX 3ac00iB, MPOAYKTIB IS CHELiaJbHUX MEJUYHUX LIeH Ta MPOAYKTIB 0310pOBUOTO Xap-
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yyBaHHs. [{e 3ymMoBiIeHO X 6107erpaayeMICTIO 1 BUCOKOIO 010J0OCTYITHICTIO, IO KapJAMHAIBHO BiJI-
pI3HS€E TaKi MaTPUIIi BiJl CHHTETUYHUX aHAJIOTIB.

binok-momnicaxapuiHi HAHOTIOPHUIM MOYKHA OTPUMATH HU3KOIO NMTPUHOMIB: MIJITXOM €JIEKTPO-
CTaTHYHOI B3aEMOJIil, TEPMIYHOIO OOPOOKOIO €NEKTPOCTATUYHUX HAHOKOMILUIEKCIB MK OiTkaMu i
noJricaxapujiaMu 3a TeMIIEpaTypH, BUIOI HIK Temmeparypa aeHaTyparlii Oitka. Ha BimMiHy Bin
HATUBHUX OUIKIB 1 HATUBHHX I0JIiICaXapHIiB a00 eNEeKTPOCTATUYHUX KOMILUIEKCIB 03 TerioBoi 00-
poOKu, TepMiuHO 0OpOOJIECHI HAHOKOMIUJIEKCH TTOKa3aJl BUCOKY CTIMKICTh MPOTH JucoIiiaiii abo
arperanii npu 3MiHi pH cepenoBuia, Temreparypu abo KoOHIEHTpalii coneil. Tomy TepmMooOpoo6-
JIeH1 HAHOKOMITJIEKCH MAlOTh 3HAYHUI MTOTEHITIAM SIK 3aCO0M JJIs IHKAICyJIAIii Ta crabimizaiii BAP.

[Ile omHUM MEPCIEKTUBHUM IIIXOM HaHOTIOpHuaM3allii € xiMiuHa KoH'toraiis. Oco0mMBoIO
ii popmoro € peaxiis Maifsipa, sika IPUPOTHO BiAOYBAETHCSI MK amiHOTpynamu Oijika (a0 menTu-
1y) 1 KapOOH1JIOM.

Merta poO0TH — CTBOPEHHS MOJicaxapuA-NENTUIHUX HAHOTIOPHIIB 13 3aCTOCYBaHHAM peak-
ii Maifsipa.

SIK mKepeno OTpUMaHHS MENTH/IIB BUKOPUCTOBYBAIM OLIOK KOPOB’SYOTr0 MOJOKA, a came,
ka3ein. Kazein — momMiHaHTHUN O1JIOK MOJIOKA, SIKOMY ITpUTaMaHHa aHTUMIKPOOHA, IMYHOCTUMYJTIO-
BaJIbHA Ta 1HIII aKTUBHOCTI. BioakTHBHI nmenTuau Ka3einy 3amu@poBaHi Ta 3aJHIIAIOTHCS HEAKTHB-
HUMH Yy HOTO NIEPBUHHIN CTPYKTYpi. BOHM TeHepyOThCs IUISIXOM TPOTEOoNizy Kaseiny. ['eHneparris
HENTU/IIB MOXE BiJOYBAaTUCS HUIIXOM (PEPMEHTATHBHOTO TifPOIIi3y Ta MikpoOHOI dhepMeHTalii in
VIVO mpoTeazamH ITijJf 4ac TpaBJICHHS, TAKMMHU K TPHUIICHH 1 MIKpOOHI ()epMEHTH KHIICYHUKA, i
9yac 00pOOKH Xap4yOBUX MPOAYKTIB, IUITXOM Tigpoiiizy IN VItro 3 BUKOPHCTaHHSAM i30JIbOBaHUX (e-
pmeHTiB. [lig yac TpaBiaeHHs 010aKTUBHI MENTUIU MOXYTH a0copOyBaTHCs 3 KUIIEYHUKA B KPOBO-
TIK 1 HaJilaBaTH a00 JIOKAJIbHY [0 B IUTYHKOBO-KHUIIIKOBOMY TPaKTi, a00 cuctemMHy ito [1-3].

KazeinoBi nenTuau, OKpiM BIACTUBOI iM XapyoBOI IIHHOCTI, € 0araroyHKI[IOHATFHUMU Oi-
OAKTUBHUMU CIIOJIYKaMH Ta BOJIOAIIOTH aHTUTPOMOOTHYHUMH, TIIOTEH3UBHUMH, TPOTH3ANAIBHU-
MU, aHTHOKCHIaHTHUMH, aHTUMIKpoOHUMY edhextamu (puc. 1) [1-3].

Biosoriuaa aKTHBHICTH MeNTHIIB, 0TPHMAHHX 3 MOJIOKA

-
T'inoTen3HBHA
Cepueso- AHTHTPOMOOTHIHA
CYIHHHA AHTHOKCHIAHTHA

CHCTEMA IIpoTH3aNATBHA

CKIIa/l TOI0BHAX OLIKIB KOPOB’S10I0 MOJIOKA VTROpeHHS NeNTHIIB
N A

/ a-Ka3zein \ . - X
Kazei B-Kazein - in vivo rizpoi3
3€1H

~
_Ka3ein TPABHHMH HepBoBa cHCTeMa - 0Mi0iTHA AKTHBHICTH ]
Lm;ei‘n (pepmenTaMH q - :
% - in vivo rigpoiz BioakTupai IncyaiHoTpONHA
Kopop’aue o ¢-TAKT0ATLOYMIH (depmeHTAME NeOTHIH MeTaoia lé’KOHTpo I CTIOKO3H
MOJIOKO B-TaKTOATLOYMIH Mikpod.iopn @ og 310poB's TinoxojecTepHHeMiuHA
IMyHOTI00Y.TiH - 00po0ieHHS XaPI0BHX (l_ Sriumpnmiuepmemqua
CHpPOBaTKOBHMA OPOIYKTIB 200 KoHTpO.IL ameTHTY
CupogaTtka anE0yMiH - invitro
Dpakuii nporeo:a (pepMeHTATHBHEAI Imynna IMyHOMOXY/IH0BAJILHA
HenToHy rigpomiz T <E IMTOMOTY.THBATLHA
\ JlakTodepHH / IpoTHzananbaa

AHTHMIKpOGH AHTHMIKpOOHA
AKTHBHICTH IIpormeipycha

IIporurpudKoBa

Puc. 1 — ®iziosoriuni GpyHKuii nenTuaiB Ka3einy

BBaxaeTbcesi, 1m0 Taki MENTUIMA BOJIOJAIIOTh 3HAYHUM KOMEPIIIHUM TOTEHINAJIOM 3aBJISIKU
BUCOKOMY 03/I0pOBUOMY PECYpCY.

[TonicaxapuHa CKjaj0Ba MaHaH — IOJlicaxapu/, 110 BIIHOCUTHCS 0 KaTeropii XapuoBUX
BOJIOKOH, CTIHKM 70 Aii TpaBHUX (PEpMEHTIB, Ma€ TiMOMiNiIeMIuHy i iIMyHOTPOIIHY BIaCTUBOCTI. Y
JOCTIPKEHHSAX 3aCTOCOBYBAJIM HU3bKOMOJIEKYJISIPHUN BOJOPO3YMHHHUIM MaHaH 3 MiJABHUILEHOIO (Pi3i-
OJIOT1YHOIO aKTHUBHICTIO, OTpUMaHMUN Ha kadenpi xap4yoBoi ximii Ta ekcrieptuzn OHAXT unuisixom
BOJIHOT €KCTpPaKIlii KaBOBOTO IIaMy, TIOTEPETHBO 00OpPOOJIEHOTO YABTPA3BYKOM 3 HACTYIHUM (ep-
MEHTOJII30M MaHaHy [-eHaomaHa3or0. OparMeHTalielo Ka3eiHaTy HaTpilo 311HCHIOBAIN MaraiHOM.
VY nocnijax BapitoBaau TepMiH (pepMEHTOI3y, CHiBBIIHOIIEHHS GEpPMEHT : cyOcTpat; pH peakiiii-
Horo cepenoBuma 6,5. Ilicis 3aBeplieHHs mpolecy Tifpoiizy Oika ¢GepMEeHT iHaKTMBOBYBAIU
TepMidHUM 00poOieHHsM. Ocan, moO YTBOpPUBCA Ticias (EpMEHTONI3y KaszeiHaTy HaTpilo,
BIJIOKpEMITIOBAIM LIeHTpU(yryBaHHsaM. HanocanoBy piavHy 3 mpoaykTamu (parmeHrarii Oinka
BUCYITYBAJIH.

VY pe3ynbTaTi OTpuMaiu 010aKTUBHI NENTH/IU, BIIMOBIAHO, JOCATIIN MiABUILEHHS BMICTY Bi-
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JBHUAX aMIHOTPYN Yy MENTUAHINA CKIAJOBI — MOTEHIIWHUX PEAKIIHHUX ICHTPIB IJIs B3aeMOmii 3
BYTJICBOJIaMU 3a peakifiero Maiisipa, sika € OJHUM 3 TIEPCIIeKTUBHUX IUISAXIB HAHOT1OpuAM3aIlii i sika
MIPUPOTHO BIIOYBAETHCS MIXK aMiHOTpynaMu Oinka abo menTuay i kapOoHisioM. B 3aexHocTi Bifg
YMOB (PepMEHTOIII3y MOJICKYJISIPHI MacH MENTH/IIB 3a JaHUMHU relb-xpomartorpadii va Sephadex G-
100 1 G-15 manu 3Ha4yeHHs y miama3onax <1, 1...65 k/la, 1...42 k/la (puc. 2).

V ckiajii MaHaHOBOT KOMIIOHEHTH 3a JIaHMMHU Tenb-xpomarorpadii Ha Sephadex G-100 mpu-
CyTHI )parMEeHTH, MOJIEKYJISIPHI MacH SIKMX 3HaXOAThCA Y Aiana3oHi 3HadeHb 11...79 x/la (puc. 3);

BMICT penykytouux rpym 10,7...11,4 %.

5 08 g 0,5
- a
] 0,6 =
S < 03
3 =
e 04 5 02 k
] >
jos! O 2 —~
z , g 0,1
5 = J
S 0 . ' = 0
0 10 20 30 40 50 60 70 80 90100 ©) 0 10 20 30 40 50 60 70 80 90100
OG6'em emoary, cm® O6'em ermroary, cm®
Puc. 2 — Buxigna kpuBa rejqb-xpomarorpagii  Puc. 3 — Buxijina kpuBa rejib-xpomarorpadii
NPOAYKTIB riapoJizy kazeinary Na nanainom HHU3bKOMOJIEKY/IIPHOTO BOJOPO3YHHHOT0
ynpoaos:k 120 xB Ha Sephadex G-100 manany Ha Sephadex G-100

3a peakiiero Maiisipa OTpIMali MENTHI0-MaHAHOBI KOMIUIEKCH, TIPY BapitOBaHHI MacOBOTO
CIIBBIIHOIIICHHS MaHaH : nentuau Big 1:1 mo 1:8. YV xoMmmnekcax BU3HAYANIM CIIBBIIHOLICHHS BYT-
JICBOJTHOT Ta MENTHIHOT CKJIAIOBUX, 3HAYCHHS CePE/IHIX MOJICKYJSIPHUX Mac, BMICT aMiHO- Ta OKCO-
rpyn. 3a pe3ylnbTaTaMi AOCTIIKEHb BU3HAUECHO YMOBH, BapilOBaHHSAM SKHX MOXIIMBE OTPUMAaHHS
KOMIUICKCIB Pi3HOI MOJICKYJISIPHOT MACH 1, BIATIOBITHO, PI3HOTO HIJTLOBOTO MPHU3HAYCHHS — ISl BH-
KOPHUCTaHHSA K CAMOCTIMHUX (i310JI0r1UHO-(PYHKIIIOHATHHUX XapUOBUX IHTPENIi€HTIB a00 HAHOTI0-
PUIHUX KOHTEWHEPIB Ul HU3bKOMOJICKYISApHUX BAP 3 MeToro migBumieHHs iX 61040CTYITHOCTI.
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AKICTD BIBCAHUX IIVIACTIBIIB, IIPEACTABJIEHUX Y
TOPIOBEJIbHUX MEPEXKAX YKPATHU

Con C.M., K.T.H., 1oueHT, Xopen:xkuii H.B., K.T.H., 1011eHT
Opaecbka HalliOHAJIbHA aKA/leMisi Xap4YOBUX TeXHOJIOTii

Y1poaoBK MUHYJIOTO CTOPidYsl 00CATH BUPOIIYBAaHHS BiBca B CBITI Ta B YKpaiHi MOCTYIOBO
3MEHIIYBAIUCh y OiK OLIBINT BpOKaiiHUX KyIbTyp. Hapasi Ha yacTKy BiBca IpHIIagae IuIie OIU3bKO
1,3 % ycworo BupoOHHIITBa 3epHa B cBiTi [1] Ta 0,6-0,7 % B Ykpaini [2]. OqHak cydacHuit iHTEpec
JI0 IbOTO BUAY 3€PHOBUX 3POCTAE Uepe3 BMICT B HHOMY PI3HHX OI0aKTUBHHX CHONYK, SIKI MOXYTh
MO3UTHUBHO BIUTMBATH Ha 3[IOPOB’S JIFOJWHH, TaKWX SIK [-TJIFOKaH, aBaHTPaMiIH, TOKOJHU, CTEPOJIH,
diTMHOBa KHCIOTa Ta aBeHako3uad. Lli cromyku OepyTh ydyacThb y 3HMKEHHI PU3HMKY CEpLEBO-
CY/IMHHHX 3aXBOPIOBaHb, IIyKPOBOTO Aia0beTy 2 TUIY, HUTYHKOBO-KHIIKOBHUX PO3JaIiB, paKy [3].



B Vxkpaini 3 BiBca BUpOOJISAIOTH KpyNy 11Ty HEMOAPIOHEHY (BHILIOTO, MEPIIOTO 1 IPYroro co-
PTIB), 3 SIKO1 y MOAATBIIIOMY BUTOTOBIISIIOTH KPYIY ILTIONIEHY (BUIIOTO, IEPIIOTO 1 APYrOro COpPTiB),
macTiBil nemoctkoBl Ta "'epkynec” [4]. 3 BIBCIHOI KpymH BHUIIOTO COPTY pOOJISATH BIBCSHI TUIaC-
TiBIi «EKCTpa» HOMEpHI B 3aJIeKHOCTI Bi yacy BapinHs (Ne 1 — 3 11inoi BiBcsiHOT Kpymu, Ne 2 — nipi-
OH1 TuTacTiBIN 3 pizaHoi kpynu Ta Ne 3 - TUIacTiBIll, IO MIBUIKO PO3BApIOIOTHCS). B okpemy Bui-
JSIFOTH BiBCSHI TIACTIBI «EKCTpay, SiKi BUPOOIISIOTHCA 38 TEXHOJIOTIEI0, PO3pOOJICHOIO Ta 3araTeH-
ToBaHOIO (hipMoro «brojsiepy, 3a JiIeH31€r0, IKy MalOTh JIMIIE TPpU MiAnpueMcTBa Ha Ykpaidi: TOB
«CxBupchkuii KOMOiHAT xmibonpoaykTiBy, TOB «loopomis @ym3» Ta TM «HoBoykpaiHkay.

BiBcsiHI mumacTiBIi B CBOIO 4YEpPry € CHPOBHHOIO JJIi BUPOOHHIITBA YIIOOJICHUX OaraTbMma
CIO’KMBAaYaMH MIOCITIB Ta 0ATOHYHKIB, JIUTSIYOTO Xap4uyBaHHs, 1 HABITh BUKOPUCTOBYIOTEH TIPH BHUITi-
qrri GopomHsHUX BUPOOiB Ta xuily. [Ipu oMy piBeHb CIIOKMBaHHS BIBCSHUX TUIACTIBIIB Iepeci-
HHUMH IPOMaJITHAMH HE TUIbKU B €BpoIIi, a i B YKpaiHi IopoKy 3poctace [5].

Huni Benmuky yBary crouBadi NPUAUISIOTH SIKOCTI MPOIYKITii, IO BUITYCKAETHCS MIAMPUE M-
CTBaMH, Ta MpPEJACTaBICHI Ha MOJHISIX CyNEepMapKeTiB MOpsA 13 3aKOPAOHHUMM aHajmoramu. Bijg
SIKOCTI Ta IIHU 3QJIKUTH YCIIITHE TPOCYBAHHS MPOIYKTY HA CIIOXKHUBUOMY PUHKY 1 HOTO 3AaTHICTh
KOHKYPYBaTH 3 aHAJIOTTYHUMHU TOBapaMu. Y 3B’SI3KY 3 LIUM aKTyaJbHUMU € MUTAHHA 10 BUBYCHHIO
CHPaBXHOCTI, i1eHTHdiKamii 1 0cobauBo, panbcudikariii BIBCIHUX MIIACTIBLIB.

MeTor0 poOOTH € aHaI3 MOKA3HUKIB SKOCT1 BIBCAHUX IJIACTIBIIIB, IPEICTABICHUX B PO3JIPi-
OHiif Mepexi Topriii M. Oneca. 3aBIaHHIMHU AOCHIPKEHHS €: ITPOBEACHHS ieHTH(IKaIil 3pa3KiB
KpYIl 3 BU3HAYCHHSIM BiJIITOBIAHOCTI HAMEHYBaHHIO, COPTY, HOMEPY, MapKi; BU3HAUCHHS BiAMOBI-
JTHOCTI SIKOCTI TOBapy BUMOTaM YNHHUX HOPMATUBHUX JIOKYMEHTIB.

Marepiaan i meroau. O6’extoM nociimkeHHas € 10 3paskie: 3pa3ok Ne 1 mmacTiBili BiBCsHI
«[Ipemiym Ne 2» TM «Hosoykpainka» (TOB «YKP-AT'PO-ITPOJIYKT»), 3pazok Ne 2 miacriBii
BiBCsiHI piOHO3epHOBI «De luxe Foods & Goods Selected» (Himeuurna), 3pa3ok Ne 3 BiBCsiHI I11a-
criBii Exctpa Ne 1 TM «Mos Txa» (TOB «PIT [Auinpo»), 3pa3ok Ne 4 BiBcsHi mactiBii Exkcrpa Ne
2 TM «I'epkynec» (TOB «TPAHC-Yopnomopcwkuii InTepmonanbauii Tepminany), 3pa3zok Ne 5
TIacTiBIi BiBCsHI mBHIKOro npurotyBanHs TM «Xarunka» (TOB «bykllak»), 3pazok Ne 6 mac-
tiBui BiBcsiHI TM «CxBupsinka» (TOB «CkBupchknii koMO1HAT XJ1100MPOIYKTIBY), 3pa3ok Ne 7 BiB-
csai miacTiBii Ne 1 TM «Jlo6poais» (TOB «loopomist @yn3»); 3pazok Ne 8 kpyrma BiBcsHa (ILTHO-
mena) TM «Kmenbka» (TOB « ®abpuka OakanedHUX MPOAYKTIBY»); 3pa3ok Ne 9 kpymna BiBcsHa
mwnomieHa TM «TRAPEZA» (TOB «Tpanesa»), 3pazok Ne 10 xpyna BiBcsiHa mmmomieHa TM
«Holm’s» (TOB «Hanist»). Yci gocmipkenns npoBoawincs Ha 0asi kadenpu mepepoOKu 3epHa
OHAXT 3rigHo cTanaapTU30BaHUX METOJMK: KOJIip, 3anax, cMak — 3rigHo ['OCT 26312.2, 3apaxe-
HicTh - 3rigHo 'OCT 26312.3, Bmict gomimok — 3rigao 'OCT 26312.4, Bmict 301u — 3rigao I'OCT
26312.5, xucaotHicth — 3rigHo ['OCT 26312.6, Bosoricts — 3rigao I'OCT 26312.7, BMICT MeTalIO-
Martitaux gomimok — srigao T'OCT 20239.

PesyabTaT T2 00roBopeHHsi. KOHTPOIB SIKOCTI JOCIIKYBAaHUX 3pa3KiB Ha MEPIIOMY €Ta-
i TPOBOJMIIU IUISAXOM 1eHTudiKamii mpoayKiii 3a MapkyBaHHSIM. Bei mocnimpkyBaHi 3pa3Ku BiB-
CSAHUX KpYIl SHUX MPOAYKTIB (pacoBaHi y ApiOHY yIaKOBKY.

[IpoananizyBaBIIM cTaH MaKyBaHHS Ta JlaHI MapKyBaHHS JOCIIPKYBaHUX 3pa3KiB BIBCSHHUX
KpYI’SSHUX TPOAYKTIB, MOXKHA 3a3HAYUTH HACTYIHE: 00cAT 1HpopMallii 3a3Ha4e€HO] Ha HUX BIAIOBI-
Jla€ BUMOTaM HOPMAaTHUBHUX JOKYMEHTIB 1 3ayBakeHb He Oyno 1o 3pa3ka Ne 1. [Hini 3pa3ku He Mic-
TUIM HeoOx1aHoi moBHOI 1H(opmanii. Hanmpuknan, y 3pazkax Ne 2 — BiJICYyTHE 3a3Hau€HHSI HOpMa-
TUBHO-TEXHIYHOTO JJOKYMEHTY, 3T/IHO SKOMY BUTOTOBJISUIH IJIACTIBL, 110 BOYEBHU/Ib MOSCHIOETHCS
HOr0o 3aKOPIOHHUM TOXOKeHHSIM. Kpim TOro, BiZICYyTHS JaTa BUTOTOBJIICHHS 3pa3Ky, IO HE TPUITY-
CTHMO HaBITh 32 MDKHApOJAHUMH HOpMaMu. Y 3pa3kiB Ne 5, 6, 7 Ta 9 Ha ymakoBIli HE BKa3aHa MOPST
3 MacoO0 HETO MPOAYKTY JOMYCTUMI MEX1 PO3XO/KEHb (MOXMOKY) MpHU 3BaXKyBaHHI B YIAaKOBKY YU
IPaHUYHO JOMYCTUMI i HOpMH, 110 He Bianoainae Bumoram 'OCT 8.579-2002. Ha ymaxoBui 3pa3-
kiB Ne 2, 3, 7, 8, 10 BiacyTHs iHpopMalig npo cepTudikaiito, y 3paszkiB Ne 2-5, 8 Ha nmakyBaHH1 He
MICTUTBCS BiaMiTKa mpo BiacyTHicTs [ MO. BupoOGuuku 3pa3kiB Ne 3 Ta 4, sik 3a3Ha4anoch paHille,
HE BXOJATh JI0 IPYHH MIANPUEMCTB, JIILEH30BaHUX HAa BUPOOHMIITBO IUTacTiBLiB ExcTpa, ToMy He
MalOTh MPaBO 3a3HAYaTH Ha YMAKOBII Take HailMeHyBaHHs ToBapy. [lepeBipka Barm-HeTTO JOCIHi-
JUKYBaHHUX 3pa3KiB [MOKa3aja, 1o KUIbKicHa Qayibcu(ikallisi He Ma€e MICIsl B )KOJHOMY 3 HUX.

Ha ocHOBI npoBeeHNX eKCIIepUMEHTAIbHUX JOCHIKEHb 10 BU3HAUYEHHIO SKICHUX ITOKa3-
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HUKiB 10 mocmimHux 3paskiB (Tab:m.1), MOKHA 3a3HAYUTH HACTYMHE. Y MOCHTIKYBaHUX 3pa3kiB Ne 2,
10 croponHiii (kucauii abo ripKyBaTHil) MpUCMaK, 110 Ha (OHI 3asABICHUX JaT BUTOTOBJICHHS CBiJI-
YUTH MPO HECBLKICTh CHPOBUHU (3€pHA Ta KPYI) Ta BKpail HE3aJ0BIILHI YMOBHU 30€piraHHs mpo1y-
KIIii B TOPTOBHX MEpPEkKax.

Taoauus 1 — [loka3sHuKkH AKOCTI BiBCAHUX IJIACTIBIIB

IToxazHUKM 3pazok Ne
1 | 2 | 3] 4| 5 | 6 | 7] 8] 9 | 10
3amax BrnactuBuii BiBCSHUM Kpyriam 0e3 TUTCHSBOTO0, 3aTXJIOTO Ta 1HII. CTOPOHHIX 3araxiB
Komip Binuii 3 BigTiHKaMu Bijg OLJIOTO 4O )KOBTOI'O
Cma Bnac: KHC; BiactuBuit BiactuBuit Tip o
TUBHI i BATHI
Bouoricts,
% 11,7 10,7 | 11,8 | 114 10,4 10,8 | 10,4 | 9,9 11,2 10,6
BwMmicTt 30mm
y Tepepaxy-
HKY Ha CyXy
pedoBuHy, % 2,05 281 | 2,18 | 1,89 199 | 2,11 | 1,84 | 1,89 | 1,95 2,13
Kucnot-
HiCcTh, ° H 3,0 3,9 3,4 3,0 3,1 3,2 2,6 3,5 3,9 45
Myuxka, % 0,18 1,14 | 0,16 | 0,52 | 0,22 | 0,28 | 0,08 | 0,14 | 0,60 0,32
CwmitTeBa 0,88 466 | 050 | 2,76 144 | 0,84 @ 0,24 | 0,46 | 3,08 1,06
JOMIIIKA, Yy
TOMY YHCIIi:
MiHEpaJibHa
JoMimika, % 0,68 3,84 | 0,32 | 2,22 1,18 | 0,24 | 0,14 | 0,30 | 2,46 0,72
KBITKOBI
IBKH, % 0,02 0,04 | 0,02 | 0,02 | 0,02 0,02 | 0,02 | 0,02 | 0,02 0,02
LIKiJIuBa
JoMimika, % - - - - - - - - - -

BwMmicT cMITTEBOT Ta MiHEPATIBHOT TOMIIIKK Y IOCHIJIKYBAHUX 3pa3Kka, OKpiM 3pa3kiB Ne 6, 7,
HE BJIOBOJIbHSIE BUMOI'aM YMHHOI HOPMaTHBHOI IOKYMEHTALlI}0 Ha BIAMOBIIHY NMPOYKIIIIO 3 BiBCa,
110 CBIJYUTH PO HE3aJ0BUIbHY €(DEKTUBHICTh CENapyBaHHs y MiATOTOBYOMY BIIJIIJIEHH] KPyHo3a-
BOJly. BMICT 307111 KOpetoe 13 BMICTOM KBITKOBHX IITIBOK, Y BCIX 3pa3Kax 3a/J0BOJIbHSIE BUMOTaM
YUHHOT'O HOPMATHBHOTO JOKYMEHTY Ha BIANOBIIHY IPOAYKIIIO Ta MIHIMAJIBHUN PiBEHb — y 3pa3zka
Ne 7, mo cBiAYUTh 11pO HAWOLIBIITY eEeKTUBHICTh MPOLIECY JTYIIEHHS BiBCa yepe3 OUIbIIY JOCKOHA-
JICTh TEXHOJOTIYHOrO 00JIaiHaHHs, IPAaBUIIBLHO MIAI0paHi peKUMHU JIyllleHHs. B )xogHOMY 13 goci-
JOKYBAaHUX 3pa3KiB HE BUSIBIICHO aHl MIKIAIMBOT, aHI METATOMArHiTHOI JOMIIIKH, aH1 3apaK€HOCTI
HIKITHUKaMU XT10HMX 3anaciB. TakuM 4MHOK, 3a yciMa OKa3HUKAMHU BiJINOB1Aa€ BUMOTaM HOpMa-
TUBHO-TEXHIYHOI JOKYMEHTAIII1 10 SIKOCTI BiIMOBIHUX BIBCAHUX KPYI STHUX MPOAYKTIB JUIIIE 3pa3-
Ku Ne 6, 7.

BucHoBku. TakuM YUHOM, B pe3ysbTaTi NPOBEIEHUX JOCHIIKEHb MOXHA 3pOOUTH BUCHO-
BOK, 1110 YCIM BUPOOHUKAM JOCIII)KYBaHUX 3pa3KiB CJIiJl OUIbII BIANOBIIATBHO CTAaBUTHCS J10 1HPO-
pmailii, mpejcTaBiIeHoi Ha MaKyBaHHI, Ta J10 AKOCTI IX MpoyKiii — OKpiM BUPOOHUKIB AOCIIKYBa-
HuX 3pa3kiB Ne 6, 7.
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EXPERTISE AND ANALYSIS OF PYRAMID TEA BAGS BY OPTICAL
MICROSCOPY AND FTIR-SPECTROSCOPIC METHODS AND
MICROPLASTIC DEBRIS FORMATION IN BREWED TEA

Malynka O.V.}, candidate of chemical sciences, associate professor, Malynka Y.0O.? candidate of
chemical sciences, Petryk K.O.}, master
! Odessa National Academy of Food Technologies
2 Odessa Region of the SFS Tax and Customs Expertise Department

Environmental pollution with microparticles and nanoplastics, which are products of
schedule of plastic waste, led to water pollution and food micro and nanoplastics, which has
become a global problem. Recently, it has been found that the source of micro- and nanoplastic in
foods is polymeric packaging of goods (PET bottles with water and beer, plastic bags for brewing
tea). Thus, the authors [1] show that when brewing a cup of tea from one plastic bag with tea at a
brew temperature of 95 °C, an abnormally large amount of nano and microplastics is released
(approximately 11.6 billion microplastic particles and 3.1 billion nanoplastic particles). In this case,
the source of plastic is not the environment, and the packaging of a food product that pollutes tea
during its preparation. In this regard, it is an urgent definition of the composition and structure of
plastic tea bags, which is necessary to determine the mechanism of plastic entering tea.

A research aim was a study of structure, morphology and composition of plastic packages
that is intended for brewing of tea, by the methods of optical microscopy and FTIR-spectroscopy.

The analyzed samples of teabags were bought in supermarkets and at a fast food restaurant
in Odessa, Ukraine. Eight brands were selected: CURTIS (1), Mc Donalds CURTIS (2), LIPTON
(3), IIPEMIS (4), COLOMBO (5), LOVARE Delicatea (6), SONNET (7) Ta LOYD (8). The shape
of all tea bags-pyramids is a triangular pyramid (Fig. 1). The tea bag contains three components.
The first is a pyramid with tea. Next is the string that connects the pyramid to the tag. Only
pyramids and strings come into contact with hot water during tea brewing.

Fig.1 - Pyramid shaped tea bag with tea

When analysed by FTIR-spectroscopy (Fig. 2), it was found that the tea bags are made of
three types of plastics: A - polyethylenetherephthalate (PET), B - polypropylene (PP), C -
polylactide (PLA). FTIR spectra of pyramids (samples 1-7) as well as strings (sample 3) show the
corresponding infrared absorption bands of PET, FTIR spectra of strings (samples 1-7) show the
corresponding infrared absorption bands of PP, FTIR spectra of pyramids (sample 8) as well as
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string (sample 8) show the corresponding infrared absorption bands of PLA.

Optical microscopy revealed that pyramids for the structure are divided into those that are
made of nonwoven materials with a fiber diameter of 12-18 pum or fabric weave mesh type with a
fiber diameter of 48-54 um. The surface density of nonwovens is 18.5-20.3 g/m? the surface
density of fabrics is 22.0-22.7 g/m?.
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Fig. 2 - FTIR spectra of pyramids and strings

It is established that the shape of the particles of microplastic, which is formed in beverages
during the brewing of tea, both from the pyramids and the strings of the bags, due to the primary
structure of the bags. Microplastic has the form of fiber fragments of pyramids and strings,
fragments of places of combination of pyramids with strings, particles which are on a fiber surface.

In some cases, the presence in the composition of the finished tea drinks is a small amount
of microplastic, which does not belong to the materials from which the structural elements of the
bags are made: pyramids or threads. This foreign microplastic is included as a contaminant in both
the pyramids and the strings. Contamination by foreign microplastics is possible during the
manufacture of textile materials (fabrics, nonwovens, strings), packaging of tea in bags-pyramids or
microplastics is a contaminant component of plant materials.

The source of microplastics from tea bags are polymeric materials of pyramids and strings
(PP, PET and PLA). It should be noted that most of the tested samples have strings that are made of
PP. It is known that microplastic with PP has toxic properties against human cells. Thus, plastic tea
bags are a potential risk factor for human health [2]. Therefore, there is a need to inform the
consumer about the material of the tea bag and the health hazards.
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JTOCJAIIKEHHSI BMICTY MOAY Y 3EPHI MAIIA TIPOPOIIEHOMY ¥
PO3YUHI HOJAUTA KAJIIIO

'Binenska 51.0., 1.T.H., JOIIEHT, ’PukKoBa T.M., 1.T.H., npodecop
! XapkiBcbkuil HanioHaabHUH yHiBepcuTeT iMeHi B. H. Kapasina
2 XapkiBcbKa Jep:kaBHAa 300BeTePUHAPHA aKaJeMist

VYcebiuHl JOCHIKEHHSI HAYKOBIIIB 1 CBITOBa CTAaTHCTHKA KOHCTATYIOTh MOCTiiHE 301-
JBUICHHS KUIBKOCTI JIIOJEH 3 €HAOKPUHHUMHU MOPYUICHHSAMH, L0 CIIPUSE PO3BUTKY PUHKY (Y-
HKL[10HAJbHUX Xap4yOBUX MPOJYKTI. BpaxoByroun HanpsMKU pO3BUTKY, BucBiTieHl y npoekTi OOH
«3mopoB’st Harii y 60poTh0i 3 CHIOKPHHHUMHU 3aXBOPIOBAHHAMHUY». AKTyIbHUM € PoO3poOKa
XapyoBOT'0 1HIPEIEHTY AKUH MOKJIMBO BUKOPHUCTOBYBATHU I 4yac 0ararbox KyJIHApHUX CTpPaB
Ta BBOJUTHU Y CKJIAJ PI3HUX XapUOBUX MPOIYKTIB, SKi BUPOOIAIOTLCS Ha XapUOBUX MiIPHEMC T-
Bax. OHUM 13 yIIOOJIEHUX PELEeNTYPHUX IHTPEIIEHTIB Yy CIOB’SHCHKHX HapoiB € 6opomHo [1].
Bopomro 36arauytors 30 % kpain cBiTy cepen sikux Cromyderi [Htatu Amepuku, Kanana, benb-
ris. Ykpaincekoro Bupobnuka 6opomrsa y 2022 porri 3000B’sKyTh 10JJaBaTH B MPOIYKIIIO BiTami-
HU 1 MiHepanu. ParionanbHO M yac po3poOKH TEXHOJOr1 30araueHoro 60poIIHa y sIKOCTI CHpO-
BHUHU BUKOPHCTOBYBATH 3€pHOO000BI, a caMe 3epHO Maia. Bijiomo [2], mo pocnuHHUi OUO0K, SIKUi
BXOJIMThH JI0 CKJIaTy 3epeHO0000BUX, 3MaTHUI aKyMyJTIOBATH HEOPTaHIYHI (OPMHU MIKPOEIEMEHTIB
13 PO3YMHIB B SIKHX iX MpopolieHo. I3 HakonunyeHHsm y OinkoBiit ¢pakuii [3]. Tomy gocaimxeHHs
COJIOZIB, SIK MEPCIEKTUBHOI CHPOBUHU JUIsi OTPUMAaHHS OOPOIIHA MPOpPOIIEHNX 0000BHX 30araue-
HUX Ha HOJl € HEOOX1THUM Ta CBOEUACHUM.

MeTtoro po0OTH € TOCIIPKeHHS BMICTY HO/IY Y 3€pHI Mallia IPOPOIICHOMY y PO3YMHI HOIH-
na xamito (KI). BignoBigHo 10 moctaBiaeHoi METH OTPiOHO BUKOHATH HACTYITHI 3aBJaHHS:

— BHMBYHUTH 3MiHY OPTaHOJICIITHYHUX MOKA3HUKIB COJIOMY Malla MPOPOIIEHOMY Y PO34HHI
Hou1a Kairo 3aJ1€XHO BiJl YMOB ITPOPOIIEHHS;

— JIOCJIIUTH BMICT MacoBOl YacTKK MOJY y COJOJl 3epHa Mallia, 3aJeKHO BlJl YMOB IIpO-
POIIEHHS;

O06’ekTOM MOCTIIKEHHS € CKOPOCTHUTIII cOpTH 3epHa Mama «bapakay, «Xasm», «Epaem»
(Typeuunna) Bkirouennii 1o Jep:xaBHoro peectpy 3 2019 poxy. Bpoxaii 2020 poky 3 KoJIeKLiHO-
ro poscajinnka «Arporek» M. Kui (Ykpaina). XapakrepucTuka po3uuHIB AJis MPOPOILIEHHS: 3pa-
30K 1 — 3epHO nmpopoliieHe y Bojl (KOHTpouib), 3pazok 2 mictuB 15,2 r KI Ha 1000 cm™ Ho0 kinbkicTh
Hony y po3umnHi cranoBuia 20 Mkr. 3pa3ok 3 mictuB 38 r KI Ha 1000 em® Hy0, KinbKicTs nony y
po3uuHi cranoBuia 50 Mkr. 3pazok 4 mictuB 76,5 r KI na 1000 em® H0, KinbKicTs oy y po3uuHi
cranoBuia 100 mxr. BMmicT MacoBoi 4acTKu 0y BU3HA4ajal Ha BOJbTAMIIEPOMETPUYHOMY aHaJI-
3aropi «cABA-2» (TM Bbypesecnuk, Pocis). PesynbraTu nocnimxensb, 300paxeni y Tabdm. 1.

AHaNI3yl0ud €KCIEepUMEHTANIbHI JIOCIIKEHHSI MOXJIMBO CTBEP/KYBaTH, 110 HaHOLIbIIMN
BMICT aKyMYJIbBaHOTO HOJly BH3HAYE€HO B COJOAlI Malla i3 BMICTOM OiIka y HAaTUBHOMY 3€pHI
23,18 % — copt «Epnem». Comox sikoro maB 17; 42; 88 MKI/T HOAy TIpH COJIOAOPOIICHHI 3epHA Y
posunHax Hocisx 20, 50, 100 Mkr #oay (BinnmosinHo) mpoTsrom 12 rox. 20; 51; 103 mkr/r fiony npu
COJIOJIOPOILIEHH1 3epHa y po3unHax Hocisx 20; 50; 100 Mkr Hony (BianoBigHO) mpoTsiroM 24 roxa. Ta
22; 51;119 mxr/r iiony npu 3aMouyBaHHI 3epHa y po3unHax Hocisx 20; 50; 100 Mkr oy (BigmoBi-
nHO) TipoTsiroM 48 Toj. 3epHa copTy «Epaemy, ki MpopolryBajid 3a BUIIEHABEICHUMH KOHIICHTpa-
LiSIMH TIPOTSITOM 72 TOJI., MaJH BMICTb Moy 25; 64; 139 Mkr/r. Aje 3a OpraHoJIENTHYHUMH TTOKa3-
HUKaMU 3epHOBa Maca Oyia, He mpuiaTHa 10 BUKopucTaHHS 90 % 3epeH MOYOpHIINX, THUIIUX.
HaiimeHmuii BMicT akyMyJIbBaHOTO MOy BU3HAYE€HO B COJIOJII MaIllla i3 BMICTOM O1JIKa y HATUBHOMY
3epHi 14,25 % — copt «Xasm». [Ipoporeni 3epHa sikoro Manu 8; 25;51 MKI/T ogy npu 3aMouy-
BaHHI 3epHa y po3unHax Hociax 20; 50; 100 Mxr oxay (BianosiaHo) mpotsiroMm 12 rox. Ta 9; 31; 65
MKI/T HO/ly IpH 3aMOYyBaHHI 3epHa y po3urHax Hocisx 20; 50; 100 Mkr iony (BiAMOBIAHO) MPOTSI-

13


https://doi.org/10.1021/acs.est.9b02540
https://ui.adsabs.harvard.edu/#search/q=author:%22Hwang%2C+Jangsun%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/#search/q=author:%22Choi%2C+Daheui%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/#search/q=author:%22Han%2C+Seora%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/#search/q=author:%22Choi%2C+Jonghoon%22&sort=date%20desc,%20bibcode%20desc
https://ui.adsabs.harvard.edu/#search/q=author:%22Hong%2C+Jinkee%22&sort=date%20desc,%20bibcode%20desc
https://doi.org/10.1016/j.scitotenv.2019.05.071

rom 24 roa. Ta 12; 41;74 mxr/T iloqy ipu 3aMOYyBaHHI 3epHa y po3unHax Hocisx 20; 50; 100 mkr
Hony (BiAmoBigHO) poTsiroM 48 rof. 3epHa copTy «Epaem», siKi mpopoIyBaiy 3a BUILICHABECHH-
MU KOHIICHTPAIISIMU MPOTITOM 72 TO., Manu BMicTh Hony 10; 41;79 Mxr /r, ane 3a opraHojienTuy-
HUMU TIOKa3HUKaMU 3epHOBa Maca OyIia, He MpUAaTHA O BUKOPUCTAHHS.

Tabanuns 1 — 3miHa opraHo/leNTHYHNX NOKAa3HUKIB Ta BMICT oy Y c0J101i 3epHa Ma-
1112, 32J1€5KHO BiJl yMOB NPOPOLIEHHS

Coprt Mariia Bwmict MacoBa yacTka Hoay MKI/T OpranosienTu4Hi
OlLIKa, 0 20 50 100 MIOKA3HUKHU, Oall
% 3paszok 1 | 3pasok 2 | 3pasok 3 | 3pasok 4 XXE/E
BwmicT #tony B mpopoieHoMy 3epHi uepe3 12 roj micis CoI0A0POIICHHSI, MKT/T
«bapax» 17,23 - 11 32 69 5/5/5
«Epnem» 23,18 CIiH 17 42 88 5/5/5
«Xasm» 14,25 - 8 25 51 5/5/5
Bwmict fiony B mpoporeHomy 3epHi uepe3 24 ToJ miclis COI0T0POIICHHSI, MKT/T
«bapax» 17,23 - 12 43 79 5/5/5
«Epnem» 23,18 CIIIH 20 51 103 5/5/5
«Xasam» 14,25 - 9 35 61 5/5/5
Bwmict ffony B mpoporieHomy 3epHi uepes 48 roJ miclis CooA0pOIIeHHSI, MKI/T
«bapak» 17,23 - 14 44 93 5/5/5
«Epnem» 23,18 CIiIN 22 5 119 5/5/5
«Xasam» 14,25 - 12 41 74 5/5/5
Bwmict ffony B mpoporieHomMy 3epHi uepe3 72 1o/ miclis COI0A0PONICHHS], MKI/T
«bapak» 17,23 - 18 49 100 4/2/2
«Epnem» 23,18 cItin 25 64 139 4/3/2
«Xasm» 14,25 = 10 41 79 4/2/1

IIpumirka™ graHonequHi TOKa3HUKH depes: X — 12 roa comogopomenus; X- — 24 rox
CoNOIOpoIIeHHs; X~ — 48 roa cosoopoiIeHHs. 3HaueHHsI OPraHOJENTUYHUX MTOKa3HUKIB B Oanax:
1 — myxe morani, He mpuaatHi 10 Bukopuctanag 90 % 3epeH mo4opHUTNX, rHIINX; 2 — <70 % 3e-
pEeH 3IMCOBAaHMX, MOYOPHINUX, THHIUX; 3 — <30 % 3epeH 3iNCOBaHUX, MOYOPHINUX, THUIUX; 4 —
>10 % 3epeH 3iMCOBAHUX, TTOYOPHIINX, THIIINX; 5 — rapHe 0e3 31ICOBaHMX 3epeH.

I3 oTpuMaHVX JaHUX MOKJIMBO MPHUITYCTUTH, IO HA CYTiHb aKyMYJISIil HOy Ma€e BMICT OijKa y HaTH-
BHOMY 3epHi. [Tnranssm, mo xapakrepusye eeKTHBHICTh BUKOPUCTAHHS IIi€i po3po0KH, € BU3HAYECHHS CTY-
TIeHs JIoKaizamii 1oy y OumkoBiit (paxiii. Lle BaxkIMBO TOMY, 110 OpTraHivHi CIIOIYKH WOMY MaloTh Haiibi-
TbIIYy 010/I0CTYMHICTH 1 CTYIMiHB YTPUMAaHHS B OPTaHi3Mi JIIOAWHU € He TOKCU4YHI. TOMY TIepCIeKTHBOIO MO-
JaNbIINX JOCIIDKEHb € BUBYEHHs PO3MOALTY KOy 32 aHATOMIYHMMH YaCTHHAMH IIPOPOCIIOTO 3epHa.
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ITAJIBMOBOE MACJIO: QKCIIEPUMEHTAJIBHOE NCCJIEAOBAHHUE
BJIUAHUSA BKIIIOYEHUA B PAIITUOH HA METABOJIMYECKHUE N
I'NMCTOJIOI'MYECKUE ITOKA3ATEJIN )KEJTYJ1OYHO-KUIIEYHOI'O
TPAKTA

I'youna-Baxkynuxk I'.U., n.mexn.H., npogecop, l'opbau T.B., k.0.H., 1011eHT,
Jenncenko C.A., K.0.H., JOLEHT
XapbKOBCKMII HAMOHAJIBLHBIH MeIMIMHCKUI YHIBepCHTET

[TanpMoBOe Macio, moiyueHHoe u3 MaciuyHoi manbMbl (Elaeis guineensis), siBisietcst of-
HUM U3 HauOoJiee MHUPOKO UCIOIb3yEeMbIX KYITHMHAPHBIX Maced. Cpeii OCHOBHBIX MAaCIUYHBIX KY-
JBTYp IUIOJBI MAJbMbl COCTABISIOT HAMMEHBIIHMKM MpoueHT (5,5 %) Bcex BO3/E/IbIBAEMBIX 3€MEIIb
JUTSL BEIpAIIMBAaHUS Macell U )KHUPOB BO BCEM MUpPE, HO Ial0T HanOoJbInuii nmpoueHT (32 %) oT o01ie-
ro oobema npou3BoJCTBa. Ha ceroqHsmHuii JeHp NaabMOBOE MACIO SBJSETCS OYeHb KOHKYPEHTO-
CIOCOOHBIM U 3aBOEBAJI0 OCHOBHYIO JIOJF0 MHPOBOTO PHIHKA MHILEBBIX Macel U HUpoB. [laibMoBoe
Maciyio cocTouT U3 50 % HaCBILIEHHBIX KUPHBIX KUCIOT, 40 % MOHOHEHACBIILIEHHBIX KUPHBIX KHC-
70T ¥ 10 % momMHEHACHIIIEHHBIX XHUPHBIX KUCIOT. B ChIpoM Bu/e MaabMOBOE Macio COJEPIKUT
BBICOKHE KOHIICHTPAITUN KAPOTHUHOMIOB (ITPESAMICCTBEHHUK BUTAMHHA A ), TOKOQEPOIBI U TOKOTPH-
€HOJIbI, HO OOJIBIIMHCTBO U3 HUX YAAJSCTCS BO BPeMsl €ro OYMCTKU. B HaydHOU JUTeparype Mmpo-
KO 00CyXIaeTcsi BOIPOC O TOJb3€ WM Bpele MajJbMOBOTO Macia. bOJBIIMHCTBO HCCIETOBAHUI
MPOBOJIMIIOCH B HEEBPOIICHCKUX CTPaAHAaX, TJE MaJbMOBOE MACIIO SIBJISIETCS OCHOBHBIM KYJIWHAPHBIM
MacIIOM.

[IpoBoarMbIe Hay4YHbIE TUCKYCCHHM HAa OTKPBITHIX muoma/ikax (CHMIO3UyM HTalbSHCKOTO
dboHga TUTAHUs) HE JIeJaeT KOHKPETHBIX BBIBOJIOB O ITOCJEACTBUSAX MOTPEOICHUS MMaJbMOBOTO Mac-
Jla, XOTS aKIEHTUPYIOT BHUMaHUE, UYTO COTJIAaCHO MEK/IYHAPOJHBIM PEKOMEHIAIUSAM MOoTpeOaeHue
HACBIIICHHBIX YKHPHBIX KHCIOT OJKHO ObITh <10 % oT 00111ei 3Heprun B paMKax cOalaHCUPOBAH-
HOM ueTsl [Marangoni F, 2017]. Mcnanckue crieninaiicTsl B 001aCTH MUIIEBON MPOMBIIIIICHHOCTH
BBICKA3bIBAIOTCS, YTO «YMEPEHHOE ITOTpeOJIeHNE MaTbMOBOIO Maclia B paMKax 3J0POBOTO IMUTAHUS
HE MpeACTaBIseT pucka ans 310poebsay [Gesteiro E., 2019]. B nmpoTuBoBec 3ToMy psa ucciaeaoBa-
HUW TOJITBEPIUI CBSI3b BBICOKOTO COJICPIKaHNsI HACBIIIEHHBIX KUPOB B MAJIbMOBOM Maclie ¢ mnaryo-
HBIM aTeporeHHbIM nipodunem [Brown E., 2005,]. Y ecnu paHHUe HccIeN0BaHUs CBUIETENbCTBYIOT
0 MaryOHOM BIIMSIHUHM JHUETHI, COJEp)Kalleld IMaJbMOBOE MAcjiO - HEOJArONmpHUSATHBIM JIUTIHTHBIA
npoduib, penpoIyKTHBHAS TOKCHYHOCTh M TOKCUYHOCTH ISl TIOYEK, JIETKUX, TMEUEHU U cepua
[Edem D.O., 2002], To B OoJiee 1O3THUX HAYYHBIX U3JIAHUSX YIIOp JETAeTCsl Ha o0ecrieyeHnue Hace-
JeHUs] TPOAYKTaMK TTUTaHHs, PabOYMMH MeCTaMH, a TaKKe Ha MOJNYYEHHUH JI0XOJa M CHIPhS
[Boateng L., 2016].

B nacrosiiee Bpemsi B YKpauHe KYJIWHAPHBIN KUP U3 MaJIbMOBOTO Macja HCIOJb3YEeTCs
OYEHb HIUPOKO, YTO, COBMECTHO C BBIIIE U3JI0KEHHBIM, 00€CTICYMBAET aKTyaTbHOCTh TEMBI O BIIHS-
HUUY NAJIbMOBOI'O Maclia Ha 3J0pOBbE YEJIOBEKa.

ens uccienoBanusi — B DKCIIEPUMEHTE Ha JIAOOPATOPHBIX KPBICAX HCCIIECIOBATH BIUSHUE
BKJIIOUEHUS B MX PAllMOH MajJhbMOBOIO Maclia Ha MEeTa0OJUYECKHe U THCTOJIOTHUYECKHE TTOKa3aTeNu
COCTOSIHUSI JKEITyI0YHO-KHUIIIEYHOTO TPaKTa B CPABHEHHH C BIUSTHUEM TI0JICOJTHEUHOT'O MacJa.

Marepuan u metonsl. Mccnenoanne nposeneHo Ha 30 kpbicax-caMkax nomymsinua WAG
maccoit 120-140 r, conepkaBUIMXcA B CTaHIAPTHBIX YCIOBUSAX BUBapus. KpbIchl ObLIM pa3esieHbl
Ha 3 rpynmsl (o 10 ocobeit B kaxoii): 1) konTponbHas rpymma (rp.K), Haxoaumics Ha cTaHaapT-
HOM DAIOHE MUTAHMS; 2) KPBICHI, B MUTAHUU KOTOPHIX €KETHEBHO JOMOJHUTEIHHO K OOBIYHOMY
paIMoOHy MCIOJIb30BaIU MOACOIHEUHOEe Macio B kKonuyecTBe 10 T/KT Macchl Tena (Tpyrmma cpaBHe-
Hus — rp.C); 3) KPBICHI, B MUTAHUH KOTOPHIX €KETHEBHO JOMOTHUTEIBHO MUCTIOIb30BAIA KYyJIHHAP-
HOE MaaTbMOBOE Macio B konudectBe 10 r/kr maccel Tena (ocHoBHas rpynna — rp.0O), — t.e. Brp.Cu
B Tp.O B panuoH n00aBisiid W30BITOYHOE KOJMYECTBO JKHUpA. DKCIEPUMEHT MpoaosDKaics 9 He-
nenb. Kpbic BBIBOAMIIN U3 HKCIIEPUMEHTA IMyTEM JEKAMUTAI[UU MO/ JIETKUM THOIEHTAIOBBIM HapKO-
30M. JIy1st OMOXUMUYECKUX MCCIIETOBAHUI MCIOJIB30BAIM KPAaHHUAIBHYIO KPOBh M TOMOT€HAT TIeUe-
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HU, npurotoBiaeHHbI Ha 0,25M Tpuc-HCI 6ydepe, pH 7,4. B cbiBOpoTKE KpOBU ONPEAEIISIN aKTH-
BHOCTH 1IenoyHOU (ocdarassl, y-rimyramunrpancdepassl (yYI'TT), AnAT, a Takke ypoBeHb MpoTe-
VHOB U JIMIIHJOB CHEKTPO(YOTOMETPUUECKUMHU METOJIaMH € IMOMOLIbI0 HAOOPOB PEaKTHUBOB (DUPMBI
"®wucnt-narnocrtuka" (Juenp). B romorenatax neueHu onpenesian coaepKaHue TPUIIIHLIEPU-
110B, (GOoChOUIHIIOB, XOJECTEPHHA C IIOMOIILI0 HA0OPOB peakTUBOB GupmbI "OnbBeKc".

Jlnst MOp(hOJIOTHYECKUX HCCIIEAOBAaHUM 00pa3ibl TKAaHU MEYEHU U TOHKOTO KUIIEYHHKA OBI-
JIM 3aJIUTHI B TapaduH, 3aTeM clieaHbl cpe3bl TONIUHON 5 MKM. Kpome okpacku MUKponpenapaToB
reMaTOKCHIIMHOM-303UHOM, THKpodykcuHOM 110 Ban I'm3zony u nocranoBku LIIUK-peakunu, ucrmo-
Jb30BAJIM THCTOXMMUYECKOE OKPACKU TaJOlMaHMH-XPOMOBBIM KBacLaMu o DWHapcoHy (Ha cyMm-
MapHble HYKJIEUHOBbIE KUCIOTHI). OCYIECTBUIN TaKKe UMMYHOTHCTOXMMHYECKOE HCCIIeOBaHUE
IIEYCHOYHON TKAHM Ha alolloTO3 C aHTUTEJIAaMHU K caspasa-3 M CIM3UCTOM TOHKOI'O KMILEYHHMKA C
anturenamu K Ki-67 nans onpeneneHus akTUBHOCTH MPOJUQeEpaIiy XKeJIe3ucToro snurenus. Muk-
podortorpaduu monmydeHsl Ha MHKpockome Axiostar-plus (®PI) ¢ momoripio (oTokamepsr
ProgResC10plus (OPI'). M3Mepennss MUKPOCTPYKTYP MPOBOIMIH C UCIIOJIB30BAHUEM ITPOTPaAMMHO-
ro obecnieuenust BuneoTecT (P®). Craructudeckuil aHajiu3 NpoBEAECH METO/IaMU BapUallMOHHON
CTaTUCTUKH N0 MaHHy-YUTHU U 110 CTBIOICHTY.

Pesynbrarbl. AKTUBHOCTD (DEPMEHTOB KPOBH, CUTHATM3HPYIOLUINX O IMOBPEXKICHUHN Ienaro-
IIUTOB, Yy *UBOTHBIX Ip.C He oTanuaercs oT 3HadyeHuil B rp.K, Torga xak y »kuBoTHbIX rp.O 0oOHa-
PYKEHO UX JOCTOBEPHOE YBEIUUYEHUE.

B romorenarax neuenu kpeic rp.C NOBBILIEHO conepkanue (GoconnmioB, CHIKEH ypo-
BEHb TPUIJIMLEPUJIOB, KOHLIEHTPALUs X0JIECTEPUHA HE OTJIMYaeTcs oT ypoBHs B Ip.K, conepkanue
HOXK — nocroBepHO moBbIlIeHO. B neyeHn kxuBOTHBIX I'P.O 3HAYMTEIBHO YBEIUUYHUBACTCS COAEP-
YKaHWE TPUTIHMILIEPHUIOB NIPU CHIDKEHUU KOHIEHTpauu Gochoaunuios, eme 0ojiee MOBBIIIEHO CO-
nepxxanue xonecrepuna u HOXKK.

I'ucronoruuecku Moka3aHo (OPMHUPOBAHNE HEOONBIION MAPECHXMMATO3HON >KUPOBOW JHC-
Tpoduu renatouutoB B rp.C, Torna kak B rp.O — auctpodus CUIBHO BBIPAXKEHA, BCTPEYAOTCS Me-
JIKUE y4acTKH HEKpOo3a MEeYeHOYHOH TKAaHHW, BBIPRXKEHHBIN aIlonTo3 W MepUIiopTaibHas Makpodara-
JAbHO-TUMoLUTapHast UHUIBTPALIUS.

CreHKa TOHKOM KMIIKM MUMEHHO B rp.O 3HAYUTEIBHO MOBPEXKIECHA: KOJUYECTBO BOPCUHOK
YMEHBIICHO, SIUTEINI BOPCUHOK JIECKBAMUPOBAH, COJIEPKUMOE OOKATOBUAHBIX KIETOK CKYIHOE, C
YMEHbBILIEHHON KOHLEHTpauuen riaukonporenioB. CoOCTBEHHasl IJIACTUHKA CIM3UCTOW OOMIIBHO
UHOUIBTpUpOBaHa Makpodaramu u auMdoruramu. [Ipu 3T0oM, 0TMEdaeMoe NMpU BCKPHITHUU 0OJIb-
10€ KOJMYECTBO T'a30B B KUIIEYHUKE CBUJIETEIBCTBYET O HAPYIIEHUHU €r0 (PYHKIIMH U O TIOCTYIIe-
HUH B [I€YE€Hb C BEHO3HOM KPOBBIO TOKCUHOB, 00Pa3yIOIIUXCS B MTOJIOCTH KUILIEYHUKA.

WHuTerpanbHbIM NOATBEPKACHUEM O0jiee TUIOXOM YCBOSIEMOCTH MajlbMOBOTO Macia U BO3-
MOYKHOT'O T1aTOJIOFMYECKOr0 BO3/ICHCTBUS, IO CPAaBHEHHIO C MOACOJHEYHBIM MaciioM, siBiisieTcst 60-
Jiee HU3KUK Habop Macchl Tela KUBOTHBIMU 3a BpeMs akcnepumenTa: 39 % — rp.C u 25 % — rp.O.
Kpowme toro, ecau B rp.C nvena mecto HeOombIas runepaunuaeMus, To B rp.O — 6osee 3HauuTE-
JbHAs U, YTO OYEHb BaXKHO, pa3BUJIACh TUIIONPOTEUMHEMHS, YTO MOATBEPXKIAET HapylIeHUEe PyHK-
IIMY TOHKOTO KHUIIEYHHUKA.

[IpenmnosiioxUTeTbHO MEXaHU3M IaTOJIOTMYECKOro JEWCTBUS IMajJbMOBOIO Macja CBSI3aH C
HOHIKEHHOM yCBOsIEeMOCThIO ero jaunuaoB [Marangoni F, 2017], moBpexeHueM MUKPOOHOTHI KH-
NIEYHHKA, a 3aTEM pa3pyILIEHUEM SUTETNATBHOIO CJI0S CIIU3UCTON 000JIOUKH C pa3BUTHEM SHTEPHU-
Ta (HTEPOKOIIUTA).

3axntouenue. JlokazaHo pa3BUTHE MATOJIOTMYECKUX BOCHAIUTENIbHBIX U3MEHEHUN B CTEHKE
TOHKOT'O KHMIIIEYHUKA U MEYEHU ¢ HapyIIeHWEeM UX (YHKLUUU U pa3BUTUEM TumnonporenHemuu. [Ipu
HKCTPANOJISILIMY TTOTYYEHHBIX PE3yJIbTAaTOB Ha YeJIOBEKa HYXKHO Yy4YeCTb, UTO y YeJIOBEKa OTHOCHUTE-
JHHOE KOJUYECTBO MOTPeOIsIeMOro MajJbMOBOI0O Macia, OU€BUAHO, MEHBIIIE, U TIepruo]] GOpMHpPOBa-
HUS IOBPEXICHUS KUILIEYHUKA U MTeYeHH 0oJiee NITUTENbHBIH.

JlaHHO€ ucclieIoBaHKE BBIMOIHEHO NpU ydacT cTyaeHToB XHMY Panzusun U., Ocuraiimi-
B K., Rhea Singh, I'amaiina A., Capanva T. O., [lanpunnacekuii B. O.
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REVIEW OF GENETIC METHODS OF PRODUCTION AND FLOUR
QUALITY REQUIREMENTS FOR FROZEN PRODUCTS

Zhygunov D., Ph.D., Associate Professor, Barkovska Y., postgraduate student,
Yehorshyn Y., master
Odessa National Academy of Food Technologies

In the baking industry for the last time the technology of manufacturing of products from
pre-frozen dough has undergone a great increase. Over the past 10 years, the production and
commercial use of frozen dough has increased significantly due to a number of advantages: an
expanded range of finished products, faster production and increased shelf life. For example, in
Europe, more than 70 % of all produced bread is frozen. But from the other hand, production of
frozen dough has moved the flour-milling industry to new requirements to the all components of
dough (grain and flour, obtained from it, yeast), machinery, package and transport [1].

The processes of freezing and thawing exert some influence on the dough — the fractional
composition of proteins changes, gluten is strengthened, its hydrating ability decreases, elasticity
increases, the amount of gluten washed after thawing of the dough decreases. This leads to a
deterioration of the structural and mechanical properties of the dough after thawing (it liquefies) and
a decrease in the gas holding capacity and shape stability of the dough blanks [1]. Based on the
above, strong flour with specific quality indicators is required for the production of frozen products.
Long-term assessment of the quality of flour for frozen bakery products in Ukraine [2] showed its
absence in the range of Ukrainian plants. This is due to differences in the requirements for the
Ukrainian range of flour (patent flour, 1-st, 2-nd grade) and flour for frozen bakery products.

This problem can be solved using the 1st proposed method - called agrotechnical or genetic.
Since many years of research have shown that the chemical composition of grain and its
technological properties to some extent depend on the characteristics of the species and variety of
wheat, as well as on ‘growing conditions’ [3]. The chemical composition of flour and its quality
indicators, in turn, are determined by the chemical composition of the grain, variety and yield of
flour.

Significant differences in the guality of wheat determine its use for the production of flour
for various purposes. The best results will be obtained with wheat varieties of strong gluten. Thus, it
is advisable to select specific wheat varieties with strong index deformation of gluten (no less than
70 un.) and high values of dough deformation energy (W no less than 250, 10-4J) with curve
configuration ratio (P/L in the range 0,8-1,0) or make appropriated blends for obtaining the
desirable indicators.

The first direction, which is carried out in the grain cleaning department of the flour mill - is
the formation of blending batches, namely through the use of grain varieties with high baking
properties. Over the past 10 years, the Odessa Breeding and Genetic Institute, at the head of
Rybalka O., has developed varieties of strong and extra-strong wheat (such as Kuyalnik, Selyanka,
etc.), which are perfect for such purposes. However, this method cannot always be used due to the
fact that in Ukraine wheat is grown for special purposes in small quantities and at high cost.
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TECHNOLOGY OF BAKERY PRODUCTS WITH CAROTENE-
CONTAINING PLANT RAW MATERIALS

Hryshchenko A., Associate Professor, Bondarenko Yu., Associate Professor
Hrabovskyi V., student
National University of Food Technologies

Introduction. By-products of fruits and vegetables are promising raw materials for the
production of fortified bakery products. In particular, it is advisable to use carotene-containing
products containing a significant amount of dietary fiber, pectin, and minerals. Scientists have
proved the expediency of using vegetable juice and puree in the technology of flour confectionery
and bakery products.

However, the research results show that the content of valuable components in the pomace is
much higher than their content in the juice. In addition, pomace has a significantly longer shelf life
compared to juice and puree. The pomace is obtained in large quantities in the juice production
technology. In the technology of organic juices, only fresh fruits and vegetables are used, so that the
pomace can be used for the production of other products. In order to extend the shelf life of the
pomace, they are dried and can be additionally crushed. It is such pomace that is a valuable raw
material and a source of dietary fiber, minerals and vitamins. In carrot and pumpkin pomace, a
valuable component - beta-carotene, works as an antioxidant, which helps the human body fight cell
damage, slows down their aging and helps to reduce various negative effects associated with aging
[1,2, 3]

Materials and methods. The work investigated dried carrot and pumpkin pomace, bread
from first grade wheat flour. Dough for laboratory baking was prepared by the straight dough
procedure. The influence of pomace on bread quality indicators, specific dough volume and shape
stability of products was determined.

Results. Based on the results of laboratory test vials, it was found that carrot and pumpkin
pomace affects the quality of bread in different ways. An increase in the dosage of pumpkin pomace
leads to a significant darkening of the crumb and the appearance of a too pronounced smell of dried
pomace. This is due to the fact that the color of the pumpkin pomace is light brown, and the pomace
itself has a specific smell. Investigated the structural and mechanical properties of yeast dough with
pomace. Dried pomace was added to the mass of second grade flour in the amount of 5, 10 and
15%. It was found that after 3 hours of proofing, the spreading of the dough balls decreases with an
increase in the dosage of pomace. The specific volume of the dough with pomace is less in
comparison with the control (Table 1). However, gas formation in the pomace dough increases, this
is due to the presence of monosaccharides in the pomace composition, which are available for yeast.

Table 1 — Structural and mechanical properties of wheat dough with carrot pomace
and the specific volume of bread.

Carrot pomace, % Pumpkin pomace, %
Indicator Control to the mass of flour to the mass of flour
5 10 15 5 10 15
Specific volume of
dough, cm® /100 g 310 280 200 190 270 195 180
Blurring of the dough 11.0 95 9.0 75 9.0 8.3 75
ball, cm
specific - volume —of | 200 180 | 160 | 195 | 175 | 115
bread, cm®/ 100 g

Despite the increase in gas formation, the specific volume of dough and products decreases.
This is caused by an increase in the water absorption capacity of the dough and a decrease in its
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moisture content, which causes a decrease in the specific volume and porosity of the bread. Despite
the organoleptic characteristics of products (taste, smell, crumb color), it is recommended to add
carrot pomace up to 10%, and pumpkin pomace - up to 5% to the mass of flour in the recipe.

Conclusions. Dried pumpkin and carrot pomace increases the water absorption capacity of
the dough, as a result of which its viscosity increases. The water absorption capacity of the dough is
increased due to the high content of pectin and dietary fiber in the dried powder. During the
proving, the pomace products have less volume and less loosened crumb. Therefore, research
should be continued towards finding ways to improve the quality of products.
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BIOMOJIMEPHU KOMILIEKC POCJIMHHOI CUPOBUHU Y CKJAJI
HNINEHNUYHOI'O XJIIBA

Oxorcbka MLI., K.T.H., J0I[EHT
Onecbka HaiOHAJILHA aKa/JieMisi XaPpYOBHUX TEXHOJIOT I

Po3pobka TexHoNoTi OTprMaHHS (YHKIIOHATBHUX MPOAYKTIB XapuyBaHHS HEIIKiJTMBHX,
INPUPOIHOTO MOXOKEHHS, €KOJIOITYHO OE3MEeYHHX, YICTUX, SIKI HE MAlOTh MPOTHIIOKA3aHb LIS 3a-
CTOCYBaHHS B XapuoOBiil MPOMHUCIOBOCTI Ta MICTSTh KOMIOHEHTH, 3[aTHI NO3UTUBHO BIUIMBATH Ha
3arajlbHU# CTaH 3/I0pOB’S JIIOJUHHM, € OJHUM 3 TOJIOBHUX NPIOPUTETIB Y (hOpMyBaHHI HE TIIBKHU (i-
310JI0T1YHO 3/JOPOBUX MPEJICTABHUKIB Hallli, ajie 1 €KOCB1IOMOCT] Y MailOyTHBOTO OKOMiHHSA [1].

Jlia cTBOopeHHs TakuX (PYHKI[IOHAJIBHUX MPOJYKTIB XapuyBaHHs JIOLIBHO BUKOPUCTOBYBa-
TH IHTPEIEHTH POCIMHHOTO TOXOJKEHHS, IKI CIIPOMOXKHI IpHU iX CIOXKMBaHI y CKJIaAl MPOJIYKTY
MOJIIIITYBATH PETYIALI0 [IEPUCTAIbTUKU KUIIKIBHUKA, CTaH MIKPOOIOTH JIOAWUHM Ta 1HIm. J{is
OTPUMAHHS POCIMHHMX IHIPEIIEHTIB MOXKJIMBE BUKOPUCTAHHS BIIXOIB IIyKPOBOTO BUPOOHHIITBA, A
came 0i01oJIMEepHOro KoMiuiekcy komy mykposoro Oypsky (BITK)KIIB). Ha cydyacHomy punky
(GYHKIIOHATIBHUX MPOJAYKTIR XapuyBaHHS IepeBara HaJaeThCs MPOAYKTAM y CKJIa/l SIKHX € KOM-
MJIEKC CKJIATHUX BYTJIEBO/IIB — Xap4yOBUX BOJIOKOH [2]. Lle MosICHIOEThCS X MOTEHIIMHO0 3/1aTHIC-
TIO 0 3a0e311eYeHHsI ONTUMAIBHUX YMOB JUIs 30UIBLIEHHS KUIBKOCTI KOPHCHUX INpEACTaBHHUKIB
010TOMy JIOJUHY Ta iX 3JaTHOCTI 10 COpOIil HU3bKOMOJEKYIIPHUX MEeTa00IIITIB, TOKCHHIB, pajiio-
HYKJIIJTIB.

MeTor0 JOCTiIKEHb € eKCIIEPUMEHTAIIbHE MM1ITBEPIKEHHS! MOXJIMBOCTI BUKOPUCTaHHS O10-
IIOJIIMEPHOTO KOMILIEKCY KOMY I[yKpOBOTo OypsIKy B IKOCTI CKJIaJI0BO{ MIIIEHUYHOT0 XJ1i0a.

ITpononyetsest BBectu BITKOKIIB no TpamumiiiHOi penenTypu MpUroTyBaHHS MIIEHUYHOTO
xJ1i6a 3 OOpOIIHA BUIIOTO TaTyHKY, aje MICis XIMIYHOT MoAudiKaiii oMy LYKPOBOro OypsiKy
(OK1IB), sikuit y HaTUBHOMY CTaH1 HE BIANOBIJAa€ BUMOTaM JI0 IPOAYKTIB XapdyBaHHS. XiMiuHa MO-
mudikanis XKIB nonydana 1o cebe nekijbKa eTariB: TiIpoTepMiuHy 00pOOKY XKOMY TiIPOKCHIOM
HaTpito Ha npoTsa3i 20-30 xBunuH 3a Temneparypu 60-65 °C, a nanxi BOIHUM PO3YHMHOM MEPOKCHI-
BonHI0 C (H202)=0,75 %, 1,5-2 roguuu 3a Temmneparypu 60-65 °C. Orpumanwuii BITKXXIIB npomu-
BaiM Bojoto a0 pH=7 Ta Bucymysanu [3, 4]. Ilepen nogasanusm BITKIXKIIb no nmennyHoro 6o-
poIITHA HOTO MOAPiIOHIOITH 0 AWCIEPCHOro ckiamy yactok 0,25-0,5 MM. Yci TEXHONOTIUHI eTanu
BiJl 3aMiIIyBaHHS J0 BUIIKAHHS TICTa MIPOBOMINCH 3a TPAIUIIITHOIO cXeMoto. B sIkoCcTi KOHTPOIIb-
HOTO 3pa3Ky — nuieHnyHui xJi6 6e3 nonaBanus BITKOKIIB. OxpiM MOKIHMBOCTI PUTOTYBaHHS XJIi-
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6a 3 BITKXKIIb, mocmiKyBaan TakoXK 3aJIeXkKHICTh SIKOCT1 M’ SIKiIIa BiJl CIIIBBIIHOIIIEHHS — OOPOIITHO
: BITKXKLIb Ta iioro aucrepcHoro ckiany. 3a pe3yJibTaTaMy BHITIUYKU NPOBEICHO OPTaHOJICNTHYHY
OIIIHKY SIKOCTI 3pa3KiB MIIEHUYHOTO XJ1i0a (Tadi. 1).

Taoauus 1 — OpranosienTHYHA OIIHKA SIKOCTi MIIIEHUYHOTO XJ1i0a.

N 30BHINIHIN BUJ XJII0Y XapakTepuCcTHKa M SIKIITy
HaiimenyBaHHs :
. . Enacru- Komip
3paska IToBepxHs dopma Konip Iopucricth qHICTE AR
Kontponsuanuit KOPHUYHEBHUH , . M’ SIKHMH, HIXK- CBITJINH, 3
. . \ npibHa, aXXypHa, .
3pa3oK (xJ1i0) piBHa OBaJIbHA 3 pyM’sTHUM HeDIBHOM DHA HHH, IOBKO- | JKOBTYBaTUM
BiITIHKOM P P BUCTHUI BIJITIHKOM
KinmbkicTh
BITKXXIB y . , W . .
o KOPUYHEBHH , . M’ KM, HIK- CBITIIHIA, 3
xJ1i01 . , JpibHa, aXXypHa, . .
0 piBHa OBaJIbHA 3 pyM’sTHUM . ; HHH, IIOBKO- cipyBaTHM
5 %, L HepiBHOMIpHA . i
. BiZITIHKOM BUCTHH BiZITIHKOM
PO3MIp 4acTOK
0,25-0,5 mm
KinmbkicTh
BITKOKLB y . . M’ SIKHMH, HIXK- CBITJIUH, 3
R . CBITIIO- IpibHa, axXypHa, . .
x11i61 10 %, piBHa OBaJIbHA N . : HUH, ILOBKO- CIpyBaTUM
. KOpUYHEBHI HepiBHOMIpHA 4 i
PO3MIp 4aCTOK BUCTHH BIATIHKOM
0,25-0,5 mMm
KimpkicTh
BITKXXIB y . NV N
. KOPUYHEBHH , . M’SKHH, HIK- CBITIHIA, 3
X101 . R npi0Ha, aXypHa, N .
0 piBHa OBaJIbHA 3 pyMm’sTHUM . ; HHM, ITOBKO- cipyBaTM
5 %, - HEPIBHOMIpHA o S
. BIATIHKOM BUCTHUI BIZITIHKOM
PO3MIp 4acToK
0,5 mm
Kinpkicth DU HATHC
BITKXKIB y Y . DY HE cBiTIMiA, 3
o . CBITIIO- JpiOHa, a)KypHa, | KaHHI BiJJHOB- .
xJ1i61 10 %, piBHa OBaJIbHA N . : CIpYyBaTUM
. KOPUYHEBUH HepiBHOMIpHa JIFO-BAJICS i
PO3MIp 4aCTOK BIATIHKOM
0.5 vint Ba)XKKO
2

Ha mincraBi orpumanux naHux BeranosiieHo, mo BITKOKIB ne moripirye opraHoiaenTuxky
MIIEHUYHOTr0 XJ110a: M AKIII € eJaCTUYHUM, a)KYPHUM, ITPH HATUCKAaHHI BIAHOBIIIOETHCS; 3 30BHILI-
HIM BMIJIAJIOM TOBEpXHS Xji0a piBHA, a KOJIp CBITIO-KOPUYHEBHMH 3 pyMm’sHUM BinTiHKoM. Ilpu
nonaBanH1 y penentypy 10 % BIIKXKIb 3 qucnepcaum cknagom gactok 0,25-0,5 Mmm oTpumMaeMo
ONTUMAJBHI XapaKTepruCTUKU MilleHnYHoro xJi0a. [loganbuii gocmimkeHHs OyayTh CIPSIMOBaHI Ha
ontumizaiiito criBBiHomeHHs oopourHo: BITKIXKI(B, TexHonoriunux napaMmeTpiB OTpUMaHHS IIe-
HU4HOro xJ110y 3 BITKJKIIB Ta BU3Ha4YeHHs TepMiHy IPUIATHOCTI TOTOBOTO NMPOJYKTY.

BHeceHHs1 10 pelenTypu MIIEHUYHOTro XJ10y 610110JIIMEPHOT0 KOMILJIEKCY POCIMHHOIO IO-
XOJDKEHHS He 110Tpe0ye 3MiH y TEXHOJOTIYHOMY MPOIIECi, @ TAKOXK MOKE CIPUSATH 3HUKEHHIO €HEep-
IeTUYHOI LIIHHOCTI MIIEHUYHOT0 XJI10y Ta J0JIYYUTH HOTO A0 KaTteropii (yHKIIOHATBHUX MTPOIYKTIB
XapuyBaHHS.

Jliteparypa

1. [TaBnoupka JI.d. OcHoBu (i3io00rii, ririeHd XapuyBaHHS Ta mpobiieMa Oe3neKu xa-
puoBHX npoaykTiB: HaBuanbuuit nocionuk / JI.®. [TaBnonska, H.B. lynenko, JI.P. lumutpiesuy //
— Cymu: BT/ «YHiBepcuterchka kuuray, 2007. — 441 C.

2. [IpeGuotuku: xumus, Texnonorusi, npumerenue / JI.B. Kanpenssuu. — Kues: €xtep
ITpunT, 2015. - 252 c.

3. [TatenT Ha BuHaxim Ne 26442 Vkpaina, MIIK A23L 1/0524 Crnocib oaepxaHHs Xap-
4oBOi 100aBkH 3 anacopOiBHOIO 3maTHICTIO [Teker]| Kanpenwssun JI.B., INomynenko M.I.; BmacHuk
Opec. nHam. akaa. xapu. TexHojoriid. Ne u 2007 03843; zasBn. 06.04.2007; omy6n. 25.09.2007,
bron. Ne 15.
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4, Oxotcpka M.I. locnimxenHs 0ipyHKITIOHAIBPHOTO Xap4yOBOTO 1HTPEIIEHTa HA OCHOBI
0i0MOIIMEPHOTO KOMIUIEKCY POCIMHHOTO MoxokenHs. Haykouii Bichuk JIHYBMB im. C.3. Txu-
npkoro. Cepist: Xapuosi texnosorii. — 2019. — T. 21, Ne 91. — C. 38 — 42.

NPUMEHEHUE TEXHUKU AUTPEKHUHT A ITPU OIIEHKE
POPYKTOBBIX IECEPTOB C UCIIOJIb3OBAHUEM
AKNUMOJIOCTH

Bopona K.M., acnupanTt, Mar.T.H., 3eHbkoBa M.JL., K.T.H., 1o1eHT
Benopycckuii rocyiapcTBeHHbIN IKOHOMUYECKUH YHUBEPCUTET

[Tpu pa3paboTke HOBBIX BHJOB MPOAYKLIUH HEOOXOAMMO YUUTBIBaTh MHEHHUE IOKyNaTelei
KakK B 0(pOPMJICHHH YITaKOBKH, TaK M B YaCTH COCTaBa MpoAykTa. [loMruMo cTanaapTHON opraHojien-
TUYECKOW OLEHKU TOBapa JHOO0 OLIEHKH MH(pOpMallMi, HAHECEHHON Ha STUKETKY, BO3MOXKHO IMPH-
MEHEHUE TEeXHUKU aUTpeKWHTa. AUTPEKUHT — 3TO METOJ OKYJOorpaduu, MO3BOJISIONINI OTCIEKH-
BaThb B3IUIA] YEJIOBEKa U ONPEACIATh ero KoopauHatsl [1]. B cBsa3u ¢ TeM, 4T0 fOKa3aHa CBA3b OKY-
JIOMOTOPHOM AaKTHUBHOCTU C (PU3HOJOTMUYECKMMM M ICUXHUYECKMMU MPOLECCAMU U COCTOSHUSIMH,
TEXHUKa aliTPEKUHIa MIUPOKO IPUMEHSETCS B Pa3IMYHbIX chepax. OKyJIOMOTOPUKA BBICTYIAET KaK
SApKUH PeHOMEH OMOTMHAMUKH, XapaKTEPU3YIOIIUIICS MHOTOO0pa3ueM BIAOB 1 IEPEXOAHBIX (HhopM
[2]. Ocobblil MHTEpeC B AJAHHOM IpOLECCE MPECTABISAIOT TaK HA3bIBAEMbIE «TOUKU (PUKCALIUM» —
o0nacTy, B KOTOPBIX B3IV IOJIB30BATENS 3a[EPKUBACTCS HA MPOJOJIKUTEIBHOE BpEMs, 4TOObI
o0OpaboTath BocmpuHuMaeMoe uzoOpaxenue. [lo pezynmpraTy 00paboTKu TOYeK (UKCAIUU MOTY-
4aroT TPY BApUAHTA BU3yaJIU3allMM: TEILIOBAsl KapTa, TYMaHHas KapTa, KapTa IIepeMelIeHUs B30pa.
JlaHHas TeXHHMKa MCIIOIb30BaHAa HAMM IIPHU aHalll3e BbIOOpa (PPYKTOBBIX JECEPTOB C LEIIBIO MOJY-
YeHus HHPOpMAaLnu A7 pa3padoTKu HPYKTOBBIX ACCEPTOB C UCTIOIB30BAHUEM KUMOJIOCTH.

B pabote npencTaBieHO HECKOJIBKO BApUAHTOB IIPUMEHEHUS] TEXHUKU alTPEKUHIa [yl OLCH-
KM IIPEANIOYTEHUH MTOKYIIATENEN ¢ IOMOIIBIO KapThl IEPEMEIEHUNA B30pa, aJallTUPOBAHHON B BHJIE
AHKETUPOBaHHUA pecnoHeHToB. Mccnenoanus nposenensl cpeau 100 pecnongentos. Ha pucynke
1 mpencraBieHsl PPyKTOBBIE AECEPTHI, U3TOTOBIEHHBIE IPOMBIIUIEHHBIM CIIOCOOOM.

&
Ob6pasen Nel Oobpaszer Ne2

Puc. 1 — Bueminuii Bux GpyKTOBOIO Aecepra

B nepryro ouepens (1 Touka pukcanuu) nokynartesnb o0paiiaeT BHUMaHUE Ha U300pakeHne
AT0Jl, KAK CHMBOJI HATYpPaJIbHOCTH MPOJYyKTa. 3aTeM (2 Touka (pMKCalluK) MOKyHaTeab YATAeT Hau-
MeHoBaHMe npoaykTa. [Tocne B3rmsa guxkcupyet Touky Ne 3, a IMEHHO CTEKJISIHHYIO OaHKY, Oiaro-
Japsi KOTOpol BHJHO cojaepkumoe npoaykra. Crnenyromeid Toukoil @uxcaruu (Ne 4) sBisiercs
iamka «100 % natypaneHbll ipoaykT/100 % kadecTBO», MOATBEpPXKIAs IEPBYIO ACCOLMAIIUIO
[IOKYTIaTeJIsl O HATypaJIbHOCTHU MPOJAYKTA. 5 TOUKOH (pMKcalliu B JaHHOM paKkypce BBICTYIAaeT Macca
HETTO MPOAYKTa, KOTOpas 000CHOBBIBAET BHIOOP MOKYyMAaTeNs MO IieHe: BIOOp MajeT Ha OOJbIIYIo
Maccy MpU MEHbIIeH po3HUYHOU 1ieHe. s omneHku ciemyromen Touku ¢ukcaruu (Ne 6) OGanka
[IEpPEBOPAUYMBACTCS M B MpoOLIECcce B3I (UKCUPYETCS Ha YUCTOTE Taphl U LETOCTHOCTH 3TUKETKH.
Toukoilt ¢pukcanuu Ne 7 SBISIOTCS 3HAKU KauecTBa M CepTU(UKALNU MPOAYKTA, T.K. JaHHbIE CUM-
BOJIBI 3aHUMAIOT nopsaka 30 % STUKETKH, TEM caMbIM IIPHUBIIEKAas BHUMaHHUE MOKYyIaTels Ha 3Ha-
Kax, MOATBEPKIAIOIINX KauecTBO ToBapa. Toukon (ukcamnuu Ne 8 sBIsIeTCS OCTABIIUNCS OJTOK TEK-
cta. Imes manblif mpudT 0e3 akieHTOB To4Ka (puKcaluu He pa30uBaeTcs Ha HECKOJIBKO.

[IpuMeHUB TEXHUKY alTpekuHra ajs obpasua Ne 2, moBeleHUE MOKYIMaTeael MOXKHO Mpen-
CTaBUTh MO TOYKaM (pUKcaluU B3risaa cienyromuMm obpa3zoM. Toukoil ¢ukcamum Ne 1 sBisercs
opopmiienue 6anku B ctuiie «IKO» u «Pyunas pabota», a UMEHHO KPBIIIKA JOTIOJHUTEIHHO 3arie-
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yaTaHa B KpadToByr0 Oymary u obmoraHa OeuyeBKOW. J[aHHBIN TpHeM pacrojaraetr MOKyImaTess
JIOBEPSITh HATYPAIbHOCTU MPOIYKTA M acCOLUMUpPYETCs C pydHOil pabotoil. Toukoi ¢ukcanun Ne 2
ABIISIIOTCSI N300pa’KEHHBIE HA STUKETKE Ar0JIbl JKUMOJIOCTH, KOTOPbIE YIOCTOBEPSIOT IOKYNATEINs B
cocraBe npoaykra. Jlanee Touka duxcarmm (Ne 3) cMemniaercs Ha HauMeHOBaHUE «TOMIIEHBIE SITO-
JIbI», TAKXKE aCCOIMUPYS MOKYIATeNsl ¢ pydHOr padoToit nmpoaykt. Toukol ¢ukcaruu Ne 4 BeICTY-
naet muamka «100 % HaTypaibHO», HOATBEp)KIasi MEPBOHAYAIbHYIO aCCOLMALMIO IMOKYMATEs.
Hanee Touxoil pukcaruu NeS ciryHUT COCTaB, KOTOPBIN TaKXe MMOATBEPKAAET HATYPaIbHOCTh MPO-
nykra. Toukoil pukcanum Ne6 siBisieTcst mpo3payHas CTEKJISIHHAS Tapa, Ojaronaps KOTOpOil HaeH-
TUGUIMPYETCSI COAEepKUMOe IPoayKTa. Toukoil ¢pukcarmu Ne 7 siBiisercst OpeH]1 BHIOpaHHOTO IIpo-
JYKTa, 4TO B MOCJEYIOLIEH NpUBEIeT NOKyNaTessl 3a IOBTOPHON MOKYIKON K JaHHOMY IpOJaB-
y/usrorosurento. Toukor ¢ukcanun Ne 8 sBisercss Mmacca HeTTo mpoaykra. Ilocie meperopora
0aHKM B30p najgaer Ha Touky ¢ukcanuu Ne 9 — «Pyunas paboray», YTO B CBOIO O4Yepe/ib MOATBEPK-
JIaeT TIepBbIe aCCOIMALNU TOKYIATENs U MEPEBOAUT UX B YOSKACHUS, TEM CaMbIM MOJATAIKUBAs K
MOKYIIKE TOBapa HECMOTPs Ha 0oJiee BBICOKYIO POZHUYHYIO IIeHy. Toukoi duxcaruu Ne 10 sBisto-
TCSl 3HAKW, MOJATBEP)KJIAIOIINE KAYeCTBO MPOAYKTa M CIIOCOOBI yrnoTpebienus. Toukoi puxcanuu
No 11 siBasieTcst mITPUXKOA MPOAYKTa, 3aHUMaeMbIi 20 % oT oOmIel IIomaau TUKETKN. TOYKoi
¢dukcanmu Nel2 sBiisieTcs OCTaBIIMIACS OJIOK MAaPKUPOBKH, KOTOPBIM MOKYIATENb UCCICAYET B CIIY-
Yyae 3aMHTEPECOBAHHOCTU B M3rOTOBHTENE, MMUIIEBOM LIEHHOCTH U Ip. B pesynbrare nccienoBanuii
YCTaHOBJIEHO, YTO MOKYIAaTeNb aKIIEHTUPYET BHUMAaHUE HE TOJILKO Ha COJEP)KMMOM Taphl, HO U Ha
uHpOpMalLnK, pa3MELICHHON Ha 3TUKeTKe. biarogaps naHHol undopmaluy nokynareib Hoiay4yaer
MOJTBEPK/ICHNE HATYpPaJbHOCTH TPOIYKTa, HHPOPMAIIMIO O COCTAaBE MPOAYKTA, MOJATBEPKICHUE
Ka4yecTBa U Jp.

TexHUKY alTpekHHra BO3MOKHO NMPUMEHUTH K OL[EHKE Pa3MEllEHUsI TOBAPOB HA CTEJIAXaX.
ITpu 3TOM TOuKOM (pukcanuu Nel mokymareny OTMEUarOT HaJMuue [[BETOB TEMHOI'O OTTEHKA WU
ApKOro OTTEHKa (Hampumep, 3eJeHbId Wiau KpacHbiii). Toukon Quxcamuu Ne 2 sBisercss o0b-
em/macca npoaykra. Toukoil ¢ukcanum Ne 3 siByisieTcsl aKLIMOHHBIN [IEHHUK, MOACO3HATEIbHO TOJI-
Kasl MOKYMaTessl Ha BBITOJHYIO MOKYIIKY. Toukoii ¢pukcamm Ne 4 siBisieTcs Tapa penkoro gopmara,
Harpumep, Kpyriasi, TpeyrojibHas 1 ap. JJaHHbII acliekT oATaJKUBaeT MOKYyINaTes Ha npuoodpere-
HUEe «HOBUHKW». Toukoil uxcanun Ne 5 sBisercs: Openn. Ecnu y mokynarens umMeroTcs copmu-
pOBaBLIMECS MPEANOYTEHHs 110 OpPEH Ty, TO BEIOOP I1a/IeT Ha MOKYIIKY IPOBEPEHHOr0 OpeHaa.

Hamu npoananusupoBan necepT coOOCTBEHHOTO IIPOU3BOCTBA, IPOU3BOIUMBIN 110/ TOBAPHOI
MapKoil «MecTHOe M3BECTHOEY», peallu3yeMblil B TOProBelx oobekTax «Green». B mepByro ouepenb
MOKYyTaTenb o0paniaeT BHUMaHue Ha OpeHJl (Touka gukcanuu Ne 1). bpena no3Bossier «3alenuTb»
B3IJISA]] MTOKYMATENsl KpaCOYHOCThIO, 00ecreunBas Py 3TOM y3HaBaeMOCTb U JI0BEpUE MOKYIMaTes.
Toukolt pukcanyu Ne 2 spisgercs coaep:kumoe Tapbl. [lokynaTenb olleHMBaeT BHEIIHUIN BUJ MPO-
JyKTa, KOHCUCTEHIIMIO, HAJIMYKWEe BKpAIUICHHH, a TakKe CBEXeCTh MpoaykTa. Toukoil ¢ukcanun
Ne 3 gmisiercs BUa noTpeOuTeIbCKON Taphl (CTakaH, OyThUIKA U JIp.) U €€ 3prOHOMHYHOCTb. [1po3-
pauyHasi Tapa o0ecreunBaeT YCKOpEHHe OLIEHKH BHelrHero Buaa. Toukoi ¢ukcanun Ne 4 sBisercs
HaJluyue JONOJHUTEIbHBIX PUOOPOB, HAIpUMEpP, TPYOOUKa, BHJIKA JIMOO JIOXKKA. DTO MO3BOJISIET
ITOKYTIATENI0 OLIEHUTh TOBAP Ha BO3MOXKHOCTH B3STh B IOPOTY.

AHanu3upysi MaTepuaibl HCCIeAOBaHUNH HEOOXOIMMO OTMETUTh, YTO TE€XHHMKa alTpeKuHra
MOJKET HMCIIOJIb30BaThCS JJIS OLICHKH MPEANOYTEeHUN MOKymnaTenell mpu pa3paboTke HOBBIX BHJIOB

NPOAYKIIUH.

Jlureparypa
1. Kommnanwuen, B.C., JIb3p, A.E. BO3MOXHOCTH U NEPCHEKTUBBI TPUMEHEHUSI HHCTPY-
MEHTAIBHBIX METOJOB HCCICAOBAaHMS IToNb3oBaTenbckoro ombiTa [Texcr] / B.C. Kommanwmer,
A.E. JIp3b. — Taranpok: MHpopmaTrka, BEIMUCIUTEIbHA TEXHUKA U yrpaBienue, 2011. — C. 7-11.
2. bapabanumkos, B.A., XKeramno, A.B. Aiitpekunr. MeTosbl perucTpaluuu ABUKEHUH
IJ1a3 B ICUXOJOTHYECKHUX HccienoBanusax u npaktuke [Tekct] / B.A. bapabanmukos, A.B. XKeran-
no0. — Mocksa: Koruro-llentp, 2014. — C. 88-90.
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N3YYEHUE BOSMOKHOCTHU YCTAHOBJIEHUA IOAJIMHHOCTHU
ATOJAHBIX MOPCOB I10 AHTOIIUAHOBOMY COCTABY

Camankosa H.B., k.T.H. g011., JInaumenuesa A.H., K.T.H. 1o11., 3yeB 3.A., CTyJAeHT
Yupe:xkaenune oopa3oBanusi besopycckuii rocy1apcTBeHHbIH IKOHOMUYECKH YHUBEPCUTET

B nocnennue roasl mpobiaemMa HaTYpalbHOCTH COKOBOM NMPOIYKIMH CTAHOBUTCA BCE Ooiee
akTyanbHOH. PanbcupuKays COKOB U HAIMTKOB M3 HATYpPAJIbHOI'O ChIPbsl IPUHOCUT W3IOTOBUTE-
JstM OoJpIve MPUOBUIM U PacIipOCTpaHeHa BO MHOTHMX CTpaHax mupa. Iloa HaTypambHOCTBIO TO-
HUMAETCS IPOM3BOJICTBO MUILIEBBIX IPOAYKTOB 0€3 MPUMEHEHMsI pa3IMYHbIX UCKYCCTBEHHbIX J00a-
BOK — apOMaTH3aTOPOB, KpaCUTENEH, CTaOMIN3aTOPOB BKYyCa U 1IBETA, KOHCEPBAHTOB U T.I. B nnea-
Jie HaTypajJbHBIMU IHILEBBIMU MPOJYKTAMU MOXHO CUUTATh TOJIKO T€, KOTOpPhLIE BBIPAOOTaHbI U3
MUILIEBOTO CHIPBS, MOyYEHHOTO 0€3 MPUMEHEHHS UCKYCCTBEHHBIX TPENapaToB.

KauecTBO COKOB M COKOBOM SITOJHOW MPOLYKIMH — COBOKYITHOCTh XapaKTEPUCTUK, UCCIIENY-
€MBIX aHAJIUTHUYECKUMHU U ONUCATEIbHBIMU METOJIaMH, [TO3BOJIAIOIIAs OTIMYAThL [IPOIYKTEI IPYT OT
Jpyra, YCTaHABIMBATh UX IPOUCXOXKJCHUE, OLCHUBATh UX NOTPEOUTENbCKUI ypoBeHb. [l KOHT-
pOJIsl KadecTBa MPU MCCIEA0BAHUU COKOB CErOJHS B Ka4eCTBE HOPMATHUBHOI'O JOKYMEHTA HUCIOJIb-
3ytoT CBOA IpaBuIl AJIsl OLIEHKM KadecTBa (PPYKTOBBIX U OBOILIHBIX COKOB ACCOIMALMU COKOBOM
npomeinuieHHOCTH EBpormeiickoro Coro3a (A.LJ.N). B atom mokymeHnTte mpuBeacHbl (U3UKO-
XMMHUYECKHE M0Ka3aTesu, a0COIIOTHBIE KOJUYECTBEHHbIE 3HAUCHMSI ¥ UHTEpPBAJIbl, U3MEHEHUS KO-
TOPBIX 0OOCHOBAHBI MTPUPOTHBIMU CBOMCTBAMH MCXOJHOTO CHIpbs, /i1 20 Hanboee moImyspHbIX
BHUJIOB COKOB, OJTHAKO JJI OKPALUIEHHOT'O ChIPbS HEJOCTATOYHO 3HATh TOJIBKO AMHUHOKHUCIOTHBIH,
AJIEMEHTHBIN, YIIIE€BOJHBIA COCTAB U COJIEPIKaHNE OPTaHUYECKUX KUCIIOT.

CornacHO TEXHHYECKOMY PErjiaMeHTy TamoxkeHHoro coio3a 023/2011 «TexHuueckuid per-
JJAMEHT Ha COKOBYIO ITPOJYKLIHIO», MOPC — JKHJKMI MUIIEBOM MPOAYKT, KOTOPBIM IPOU3BEACH U3
coka ¥ (WJIK) MIope, MOTYYeHHBIX U3 Sr0J] [IyTeM UX MEXaHUYeCKON 00paboTKu ¢ J0OaBICHUEM IH-
ThEBOH BOJIbI, caxapa, 1 (W) caxapoB, U (WIM) Meaa, i MUHUMAaJIbHas 00beMHas J0JIs TAKOTO COKa
U (WJIM) TaKoro Mope B KOTOPOM COCTaBJIsieT He MeHee ueM 15 mpoueHTtos. [lpu npousBoacTse Mo-
pca Takoi COK U (WJIM) TaKOe MIOPE MOT'YT CMEIIUBATHCS C MIPOJYKTOM, MOJTy4YEHHBIM ITYTEM BOJHOM
SKCTPaKIIMU BBIKUMOK ITHX ke siroji [1].

Jlig ycTaHOBJEHMS MOMJIMHHOCTH KOMIIOHEHTHOTO COCTaBa, BXOJSILErO B ATOJIHBIM MoOpc
UCTOJIB3YIOT COBOKYITHOCTh (PM3MKO-XMMHUYECKMX M OpPraHOJENTHYEeCKHX IMokazaTeneil. Tak kak
JAHHBIA BUJ TPOJYKIMU SBIISETCS OKpAlllEHHBIM MPUPOAHBIMU aHTOLMAHAMHM, 11€JIeCO00pa3Ho B
KaueCTBE KPUTEPUS AyTEHTUYHOCTH MOPCOB UCIOJIb30BaTh MX aHTOLIMAHOBBIN COCTaB.

AHTOLMAHBI TPEJICTABIAIOT COOON IpyNIy NPUPOAHBIX (DEHONBHBIX COEAMHEHUMN, KOTOPbIE
NPUIAIOT OKpPacKy (pyKTam, OBOILAM M BeTkaM. OHH Takke MPOSBIAIOT psiji (papMaKoIOrHYecKux
3¢ (dexToB, BKIIOYAs CHIKEHNE YaCTOThl MIIEMUYECKOW O0JIE3HHU cep/ilia, MOBBILIAIOT OCTPOTY 3pe-
HUS, IOJJIEPKUBAIOT HOPMAJIBHBIM TOHYC COCYJIOB, a TAK)KE€ IPOSABISAIOT aHTUKAHLEPOT€HHBIE, aH-
TUMYyTareHHble, MPOTUBOBOCHANINTEIbHBIE U aHTHOKCHUJIAHTHBIE CBOMcTBAa. KauecTBeHHBIN cocTaB
AHTOIIMAHOB, KAaK TMPABUIIO, CIIEU(HUEH I KOHKPETHOrO BUAA PACTEHUH M TOBOJBHO CTAOMIIEH
[2].

Jliia mpoBefeHNs MCCIEA0BaHUN 10 MACHTHU(PUKAIMN ObLIM MPECTaBIE€HbI 00pa3Ibl SIroj-
HBIX MOPCOB, MPUOOPETEHHBIE B TOPrOBBIX 00bEKTaxX I. MUHCKa:!

— MOPC KJIFOKBEHHBIH I JOMIKOJBHOTO U IIKOJIBHOTO MUTaHMs TOProBoil Mapku «ABCy,
OCBETJIEHHBIN, ACENTUYECKU ymakoBaHHbIA. CoOCTaB: COK KJIIOKBEHHBIM KOHIICHTPUPOBAHHBIN, ca-
Xap, peryJaTop KUCIOTHOCTU JIMMOHHAsI KACJIOTa, BOAA MUThEBAas MOArOTOBJICHHAss. MUHUMaIbHAs
00bEéMHag noss coka — 16,5 %:;

— MOPC KIJIFOKBEHHBIM TOproBol Mapku «CO4YHBIN)», aCeNTHYECKH yrnakoBaHHbIA. COCTaB:
COK KJIIOKBEHHBI KOHIICHTPUPOBAHHBIM, MIOpE U3 KIIOKBBI, caxap, PeryiasTop KHCIOTHOCTH JIH-
MOHHAs KHCJIOTa, apoMaTU3aTop HaTypanbHbll «KirokBa», BoJa NMUThEBasl NOArOTOBICHHAs. Mu-
HUMaJIbHas 00bEMHAs 1075 coka U mope — 15 %.

— MOpPC KIJIFOKBEHHBIH JJIs1 IETCKOTO MUTaHUsl TOproBoi Mapku «Yymo-Arona», acentuuec-
KM ynakoBaHHBIA. COCTaB: COK KJIFOKBEHHBIM KOHLIEHTPUPOBAHHBIN, caxap, HATypaJbHbI apoMaTH-
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3aTtop, Bojia. MuHuManbHas 00bEMHAs 10 ATOTHOTO cCOKa He MeHee 15 %.

CoriacHo JUTEpaTypHBIM JaHHBIM aHTOIMAHBI B KJIFOKBE MPEICTABJICHBI MOPSAIKA TPUHAI-
[aThIO COETUHCHUSIMH, ITPeodIaIaronumM u3 KoTopbix saeisercs Cyanidin-3-O-galactoside [3].

OmnpeneneHue coaepkKaHus aHTOIMAHOB B MCCJICIYyEeMbIX 0Opasiiax MpOBOAUIOCH (OTOKO-
JOpUMETPUYECKUM MeToaoM, B nepecuére Ha Cyanidin-3-O-galactoside. Mi3mepennst onTudeckoit
MJIOTHOCTU MPOBOJWIM B nuana3one JiuH BosiH 400 — 600 uM yepe3 kaxabie 5 HM. B pesynbrate
UCCIICIOBAaHM OBUIO YCTAHOBJICHO, YTO a0OCOPOIIMOHHBIA MAaKCUMYM BO BCeX 00pa3iax HaO ko 1ancs
npu JUTMHE BOJHBI 535 HM, uTo cootBeTcTBYyeT Cyanidin-3-O-galactoside. [lanee Obuin mpoBeIeHBI
pacyeThl co/iepKaHus aHTOLMAHOB, KOTOPBIEC MIPECTAaBIICHBI B TaOIUIIE 1.

Tabauna 1 — Conep:xkaHue aHTOLMAHOB B MCCJIeyeMbIX 00pa3liax MOPCOB

HaumenoBanne obpasia «ABC» KIrok- «Counblity KMOK- | «Hyno-Arona»
BEHHBIN BEHHBII KJIFOKBEHHBIN
Copepxanue antonuanos, mr/100 r 2,14+0,1 1,20+0,2 1,44+0,1

W3 tabmuiel 1 BUIHO, YTO CONEpKAHUE aHTOLIMAHOB B UCCIIEAYEMBIX MOPCAX HE3HAUUTEINb-
HO 2,14 — 1,20 mMr/100 1, u3-3a Magoro KOJIM4YeCTBa IUIOI0BOM YacTH B cocTaBe MOpcoB (15 — 16 %),
a TaK)Ke M3-3a MCIIOJIb30BAaHMUS B KAYeCTBE OCHOBHOTO CHIPhS BOCCTAHOBJICHHBIX COKOB. XOTEJIOCH
Obl OTMETUTH, YTO B MOPCAX TOProBbIX Mapok «CouHbli» U «Uyn0-5Aroia» coaepkaHue aHTOLUA-
HOB NPAKTHYECKU B JiBa pa3a MEHbINE, YeM B KIFOKBEHHOM MOpce TOproBoil Mapku «ABCy, npu
4eM KOJIMYECTBO IUIOIOBOM 4acTH BO BCEX 00paslax MOPCOB NMPHUMEPHO OAMHAKOBO. Takoe pasiu-
e MOXET OOBSICHATHCS HAPYIICHHEM TEXHOJOTHYECKUX ITapaMeTpOB IOIYYEHUSI MOPCOB U (WIIN)
COKOB, BXOJAIIUX B Mopc. [loaToMy aiisi ycTaHOBJIEHHSI TIOUIMHHOCTH MOPCOB 10 aHTOLIUAHOBOMY
COCTaBy CJIEYET TaK)K€ M3YYUTh ITH MOKA3ATEIN B SITOJHOM ChIphe U (WiH) monydadprkarax, BXo-
JSIUX B cocTaB. [y yBenuueHus coaepkaHHs aHTOLUAHOB B MOPCax MOKHO MCIOJb30BaTh TEX-
HOJIOTHIO, TPEyCMATPUBAIOIIYIO SKCTPAKIIHIO BBDKHMOK.

Takum 0Opa3oM, MpH HCCIIEI0OBAHUH ONTUYECKOl TUIOTHOCTH BCEX 0Opas3lioB MOPCOB Hau-
Oonbiiee e€ 3HaUEHWE OTMEUEHO IIPU JUIMHE BOJIHBI 535 HM, UTO CBHMJIETENIBCTBYET O COJAEPKAaHUU
Cyanidin-3-O-galactoside, a COOTBETCTBEHHO — U O HATYPaJIbHOCTH UCIIOJIB3yEMOTO H3rOTOBUTEIIS-
MU CBIPBSI.
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BUOKOHBEPCHUSA CBEKJIOBUYHOI'O ’KOMA C IIOJTYYEHUEM
YIJIEBOJJHO-BEJIKOBOI KOPMOBOM JOBABKU 111
KOMBHUKOPMOB

Kappam I0.H., k.1.H.
Yupexkaenue oopasoanusi «besopycckuii rocy1apcTBeHHbIH IKOHOMHUYECKHH YHUBEPCUTET)

Brenenne. CBeKIOBHYHBIHN KOM, 00pa3yrOIIUICS B 3HAYUTENbHBIX KommdecTtBax (70-90%
OT Macchl CBEKJIbI) MPHU MOJYYESHUHU MUILEBOrO caxapa, MOXXHO OTHECTH K BTOPHYHBIM CBHIPHEBBIM
pecypcam. B HacTosIiee BpemMsi IPOMBIIIIIEHHOCTh OPUEHTUPOBaHA Ha €ro UCIOIb30BaHUE, B OCHO-
BHOM, B HemepepaboTaHHOM Buie. IT0 mpuBOIUT K motepe (10 40%) UMErouxcs B HEM MHUTaTe-
JbHBIX BemlecTB. KpoMe Toro, u30bITOUHOE CO/IepKaHHE BOJBI B KOME 3aTPYAHSIET U yJOpPOKAET
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€ro TPaHCIOPTUPOBKY.

B coctaB xoma BxoauT (% K oOIeil Macce): IeKTHHOBBIX BemecTB — 48—50, kieryaTku —
22-25, remuniestono3 — 21-23, azotucteix BemectB — 1,8-2,5, munepanbubix Bemects — 0,8-1,3,
a Taxoke cogepxkarcs Butamunsl (B1, B2, B6, C u ap.), dbepMeHTHI, HE0OIbIINE KOTUYECTBA KUPA U
¢dutocrepunoB [1] .BcaencrBue 3TOro oM MOXKET CUUTATHCS OJJHUM M3 OCHOBHBIX KOMIOHEHTOB
KOPMOB, HUCITOJIb3yEMbIX B )KHBOTHOBOJICTBE, & TAK)KE€ OTHOCUTCSI K HanboJiee MepCIeKTUBHOMY ChI-
PBIO JISl OJTYYEHHS] HU3KOITEPUPHUIIMPOBAHHOTO EKTHHA, KOTOPBIM HAXOAUT HIMPOKOE MPUMEHeE-
HUE B MeIUIIMHE, (apMaKOJIOTHH, KOHTUTEPCKON MPOMBIIIIICHHOCTH.

B ctpanax CHI' k HHHOBallMOHHBIM HaMpPaBIECHUSM OTHOCAT pa3pabOTKy U BHEJIPEHHUE TEX-
HOJIOTUH, HAIPaBJICHHBIX HAa IOJIyYEHHUE W3 CBEKJIOBHYHOTO KOMa OCBETJICHHBIX CBEKJIOBUYHBIX
BOJIOKOH, OMOJIOTHYECKH aKTUBHBIX 0OABOK, MEKTHHA; TakkKe MepCIEeKTUBHBIM SIBJISICTCS KOMILIEK-
CHOE€ HCIIOJIb30BAaHHUE CHIPbsl M OpraHM3aIlis MAJOOTXOJIHBIX OTXOJHBIX TEXHOJIOTHI mepepaboTKu
00pa3yroIMXCsi BTOPUYHBIX PECypCOB ¢ MPUMEHEHHEM MHUKPOOHOJIOTrHYecKoi OuoTpanchopmaiin
CBIPBS, TJIABHBIM 00pa3oM B HalpaBJIeHUU O0OTAILIECHUS €ro OeIKOM, CHHTE3UPYEMBIM OaKTepUsIMHU,
JIPOAOKAMU WITH TPUOAMU B TIEIISAX MOTYYCHHUSI KOPMOB M KOPMOBBIX TOOABOK.

Nmerorcs peKOMEHJAIMU U OTBIT MOJy4YeHHsI OEIKOBBIX KOPMOBBIX MpENapaTroB Ha OCHOBE
OTXOJIOB THUIIEBON MPOMBIIUICHHOCTH (KJIETOYHBIA COK KapTodens, KapTodenbHas Me3ra, CBEKI0-
BUYHBIA KOM) CIIOCOOOM TITYOMHHOW (pepMEHTAIMH C MOMOIIbIO MUIEIUATbHBIX TPHOOB POJIOB
Penicillium, Gliocladium, Aspergillus [2]. OnHako mojiydeHre OeJKOBLIX TPOIYKTOB JAHHBIM CIIO-
co0oM TpedyeT cTaJiuu OTACIICHUS 00pa30BaBIICCSI OMOMACCHI OT KHJIKOW CPe/ibl MyTeM (hUIbTpa-
[[UU WK Cemapaliy, YTO B HEKOTOPOH CTENEeHH YCIOKHSAET TEXHOJIOIUI0, U, KPOME TOTO, TpedyeT
YTAIM3AIHUNA 00pa3yIOUIMXCsl CTOYHBIX BOJI. M30exaTh 3THX CI0XHOCTEH MOXKHO IyTeM TBepAodas-
HOU (hepMeHTalUU, KOTOpas MO3BOJIAET OOOTraTUTh PACTUTEILHBIA CyOCTpaT OEIKOM MO ACHCTBU-
€M MHKPOOPTaHH3MOB WM (DEPMEHTHBIX IMPEIApaTOB JUIS MOBBLIMICHUS €ro NEpeBapUBAEMOCTH U
MUTATENbHON IEHHOCTH.

Lenp paboTsl - HccieoBaHUE Nporiecca OMOKOHBEPCHH CyOCTPaToB Ha OCHOBE CBEKJIOBHY-
HOTO KOMa C TIOJyYEeHUEM YTIIeBOIHO-0EIKOBOM KOPMOBOM 100aBKU criocoOoM TBepaodasHoi de-
PMEHTAIIHH.

Marepuanbl u MeToabl. B kauecTBe cyOcTpara Juisi OMOKOHBEPCHUU HCIIONB30BAJICS CBEK-
JIOBHYHBIH JKOM, TIOJYYEHHBIN B JIAOOPATOPHBIX YCIIOBHSX IMPHU YCIOBUSIX, AaHAJOTHYHBIX POU3BO/I-
CTBEHHBIM, MIPH MOJIYYCHUH caxapa-fiecka. Onmpe/ieiieH ero XuMUYEeCKHil COCTaB 0 OCHOBHBIM KOM-
MOHEHTaM — JIETKOTHJIDOJIM3YEeMBbIE MOKHCAXapu/Ibl, KJIETUaTKa, ChIPON MPOTEHH, UICTUHHBIN OENOoK,
XapaKTEPU3YIOIUM BO3MOXXHOCTh WCIIOJB30BAaHUS JUIS MOCenyromeil onorpanchopmanuu ¢ 1e-
Jpi0 oOorarieHusi 0enkoM. ConepikaHne OCHOBHBIX KOMIIOHEHTOB OMPEAENSIOoCh MO0 METOIUKAM,
HNPUMEHSEMBIM /ISl pACTUTEIBHOTO CBIPbs [3, 4].

buxonBepcus cyOCTpaTOB OCYIIECTBISIACH CIOCOOOM TBepaoda3zHOi (epMeHTAIITH MOHO-
KYJIbTYpPaMU M acCCOLIMAIUSAMU MHUIEIHAIBHBIX TPUOOB MPHU BIAXHOCTH cybcTpaTta 75 %. B momy-
YEHHLIX 110CIe (epMEeHTAINN MPOAYKTaX OINpEeAessuld COAEpKAHHE ChIPOro MmporenHa [3] kKak oc-
HOBHOTO TOKa3aTeNsl MPUIOJHOCTH HCIIONB30BaHMs B KaueCTBE KOPMOBOW TOOABKU LIS pallMoOHA
KPYIHOTO POraroro cKora.

Pe3yabTaThl M BBIBOABL. B MpuBeeHHBIX TaOIUIIAX MPEICTABICHBI PE3yIbTaThl ONpe/Ieie-
HUSl XMMHUYECKOTO COCTaBa UCIONB3YeMOro /sl OMoKoHBepcHu cydcTparta (Tabnuna 1), pe3ynbTaTsl
OTIpEZie/IeHUs] COJEPKaHUS CHIPOr0 MPOTEHHA B MOJIYYEHHOM Mocie (epMeHTaluu npoaykre (Tabd-
auna 2).

Tadoauua 1 - XuMHUYeCKHUii cOCTaB CBEKJIOBHYHOI0 KOMA

CopepxaHrie KOMIIOHEHTOB, % OT abCOIOT-
HanmenoBaHne KOMIIOHEHTOB
HO CYXOT'O ChIPbA
Jlerkoruiponn3zyemMple oanucaxapu bl 19,1
KietuaTka 21,3
HcTuHHEIT Oe10K 3,7
CaIpoli IpOTEUH 4,9
30/IbHBIE BEIIECTBA 3,5

s MPUBCACHHBIX JAHHBIX CJICAYCT, YTO IO CBOEMY COCTaBYy CBEKJIOBUYHBINA JKOM MOXKET
OBITh UCIIOJIB30BAaH B KA4ECTBE CY6CTpaTa JJI 6I/IOKOHBepCI/II/I, TaK KaK COACPIKUT 3HAYUTCIILHOC
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KOJIMYECTBO IMOJINCAXAPHUIOB U a30TUCTHIX BEIIECTB.

IIpu ocymecTBieHnn TBepAO(}a3HOH (PepMEeHTauu Ba)XKHOE 3HAUYCHHE HMMEIOT CHOCOOBI
MpeABapUTEIIbHON 00pabOTKH cyOcTpaTa U BUIIBI MPUMEHAEMBIX KyIbTyp. [log0op KyabTyp ocyiie-
CTBJISUTM HA OCHOBE MMEIOLIMXCS JIUTEPATYPHBIX JAHHBIX O COCTaBe UX OMOMACCHI, O CIIOCOOHOCTH
BbIpa0aThIBaTh (PEPMEHTHI, HAUOOJIEE TTOJTHO JIETPaIUPYIOIINE KOMIIOHEHTHI cyocTpara [5,6].

Taﬁ.lmua 2 — Iloka3zaTean nmpouecca 6I/IOKOHBepCI/II/I CBCKJIOBUYHOI'0 KOMAa MOHOKYJIBTYPaMH
H acConuanuaMiu MUICJIHAJTBbHbIX rpHﬁOB

Coneprkanue cbIporo npoTeuHa, % 0T Macchl
Hcnionb3yembie KyabTYpbl TpHOOB
abCOIIIOTHO CyXOro cyocTpara
Trihoderma viride 9.4
Penicillium notatum 11,3
Aspergillus niger 13,4
Aspergillus sp.Thb 03 17,0
Trihoderma viride, Aspergillus niger 16,1
Penicillium notatum, Aspergillus niger 10,4
Trihoderma viride, Aspergillus sp. Tb 03 19,2

I[To pe3ynpTaTaM 3KCIIEpUMEHTa OOJbIIEe COJEPKAHUE CHIPOTO IPOTEHHA B KOHEYHOM IPO-
JYKT€ TIOJYYCHO INPHU KCIOJIb30BAaHUH Ui OMOKOHBEPCHH CBEKJIOBUYHOI'O JKOMa MHUKPOMHIIETOB
Aspergillus sp. Thb 03, a Taxxe accoumanuu MuxkpomuiletoB Aspergillus sp.Tb 03 u Trihoderma
viride. OHo cocTtaBuiio 17 % u 19,2 % cooTBEeTCTBEHHO. DTH pe3ysbTaThl MOKHO CUUTATh AOCTATO-
YHO YJOBJICTBOPUTEIBHBIMH, T.K. OHH COTIOCTABHMBI C JaHHBLIMHU, IIOJYYCHHBIMU MPH TBEpAOQa3-
HOU (pepMEeHTAIUH APYTUX BHIIOB PACTUTEIBHOIO CHIPhS MUIEINAIBHBIME TpudaMu. B wacTHOCTH,
NIPU KMCIIOJIb30BAaHUM CTEP)KHEH KYKYPY3HBIX TMOYATKOB B Mpolecce TBepaodasHOU (GepMEeHTAIUH
MUIETHATEHBIMU TPHOAMH COJICPKAHNE CHIPOTO MPOTEHMHA B KOHEYHOM INPOJYKTE cocTaBisieT 10—

14,5 %, a mpu UCTIONB30BAHUU COJIOMBI, B 3aBUCIMOCTH OT CIIOcO0a MpeaBapuTENIbHON 00paboTKH,
-9,5-17,6% [4].
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OCOBJIUBOCTI BUKOPUCTAHHA BOPOILIHA KPYIPAHUX KYJIBTYP
AK MMOKUBHOI'O CEPEJOBHUIIA JIA NTPUT'OTYBAHHA XJIIBO-
HEKAPCBKHUX 3AKBACOK

Muxonik JI.A., K.T.H., 1011., [eTrbman L.A., acnipanT
HanionajbHuii yHiBepcuTeT XapuoBHX TEXHOJIOTiH

Beryn. B ymoBax moripiieHHsT XJ1100TIeKapChKUX BIACTUBOCTEH OOpOIIHA Ta HEOOX1THOCTI
KOPUTYBaHHS TEXHOJIOTTYHOTO MPOIECY BCe OLIbIlIe KOPUCTYIOTHCS MOMYISPHICTIO TEXHOJIOTIT IPH-
roTyBaHHS XJi06a 3 BUKOPUCTaHHSIM 3akBacok. CrieniaigicTi BiIMIYaIOTh 3pOCTaHHS MOIMUTY Ha Ha-
[iOHAJIBHI XJ11600yI0UH1 BUPOOU, BUTOTOBIIEHI HAa HATYpaJbHUX CIIOHTAaHHMX 3aKBACKaX, OCKIJIBKU
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PYIIIHHOIO CHJIOI 30pOKYBaHHSI BOJIHO-OOPOIIHSIHOI CyMIII € MpupoaHa MiKpodiopa camoi cu-
poBuHU. IIpuroryBanHs xJiOHUX BUPOOIB HA CHOHTAHHMX 3aKBacKaxX OLIbII JOLIIBHO pealizyBaTh
Ha MEeKapHIX, MiHI-TIEKApHAX, B TOTEIBHUX, PECTOPAHHUX 1 TYPUCTHYHUX KOMIUICKCAX, 1€ HEBEIHKI
o0csTy BUPOOHMIITBA, MiHIMAJIBHI TUTOLI Ta 0OMEeXeHicTh B pecypcax [1]. PozmmpuTt acopTuMenT
«IHHOBAITIHHUX» BUPOOIB 3 MiABUIICHOI XapYOBOIO IIHHICTIO MOXKJIIMBO 332 PaXyHOK BUKOPHUCTAHHS
HETPaJULINAHOI CUPOBHHHU, 30KpeMa, OOpOIIHA KPYI SHUX KYJIbTYp SIK KMBHJIBHOTO CEpElIOBHILA
JUISl TIPUTOTYBAHHS 3aKBACOK CIIOHTAHHOTO OpoAiHHSA. BiabricTs BUAIB OOpOIIHA KPYI SIHUX KYJIb-
TYyp, OPIBHSIHO 3 COPTOBUM MIIEHHYHUM, MAIOTh BUILY O10JIOTIYHY IIHHICTb, KPAIIUil aMiHOKHUCIIO-
THHUH CKJIAJl Ta MiABUIIICHUN BMICT MiHEpaJIbHUX PEYOBUH, BITaMiHIB, XapYOBHUX BOJIOKOH [2].

Marepiaim Ta Meroau. J[isg AoCHiDKEHb BUKOPHCTAaHO HACTYMHI BuIM OopoIrIiHa
Kpyn’stHUX KynbpTyp: pucoBe (TM «Opranik Exo ITpoaykT»), BiBcsne (TM «AnbTa Bictay), sumin-
He (TM «Opranik Exo IIpoaykTy), 6opormiHo 3eneHoi rpeuku (TM «Opranik Exo ITpoxykry), mmre-
HuaHe 6opomrHo I copty (TM «Haponnay), xutae ooaupue 6opomrno (TM «Asbra Bictay).

Kpynnicte 6opoiiHa (TpaHyIOMETpUYHUIN CKJIa/1) BU3HAYAIN 32 JOIIOMOIOK0 JIAOOpaTOPHO-
r'0 pO3CiifHMKA 3 BIAMOBIIHUMH HAOOPAMU CHUT 3TiIHO METOIUKH [3].

JlociKyBaii TTIOKa3HUKHA BYTJIEBOHO-aMUIA3HOTO KOMIUIEKCY OOpOIIHA. AKTHUBHICTD aMi-
JOMITUYHUX (PEPMEHTIB OI[IHIOBAJIU HEMPSIMUMHU METOJAMU: (i-aMiJIa3W — 33 aBTOJITUYHOIO aKTHB-
HICTIO, -aMijia3u — 3a IYKPOYTBOPIOBAJILHOIO 3[aTHICTIO. ABTOJIITUUHY aKTHBHICTh BH3HAYAIHU 32
METOIOM aBTOJIITUYHOI MPOOH, Ta30yTBOPIOBAIBHY 3/aTHICTh — BOJIOMOMETPHYHUM METOJIOM 32
MeToMKamMu [4].

TurpoBaHy KHCIOTHICTh, MACOBY YacCTKy BOJIOTM Ta aKTHBHICTh MOJIOYHOKHCIIHX OaKTepiid
3aKBAaCOK BM3HaualH 3riiHO MeToauk [3]. MikpoOionoriuHi JTOCHi/UKeHHs CKIaay MiKpoOioTH 3a-
KBACOK ITPOBOJIMJIMCS IUISIXOM BHUCIBY OCTaHHIX Ha BIITOBI/IHI CEIIEKTUBHI CEpeOBHIIA, sIKi 3a0e3-
NEYYIOTh COPUSTIUBI YMOBHU I PO3BUTKY MIKPOOpraHi3MmiB [5].

PesyabTaTn. TexHonorii BUpoOHUITBA Pi3HUX BHUIIB OOpOIIHA KPYI SIHUX KYJIBTYp, a Ta-
KO OCOOJIMBOCTI 1X XIMIYHOTO CKJIaay 00yMOBIIOIOTH (JOPMYBAHHS TEXHOJOTTYHUX BIACTHBOCTEH
[IUX BUJIB OOPOIIHA, IO BiIPI3HAIOTHCS BiJ| MIICHAYHOTO Ta JXKUTHHROTO OOPOITHA, 1 BIUIMBAIOTH Ha
nepedir 610XIMIYHUX 1 MIKPOOIOJIOTTYHHMX TPOIECIB i YaCc BUTOTOBJICHHS XJi0a. Bimomo, mo xii-
OomneKapchKi BIACTUBOCTI OOPOIIHA 3HAYHOIO MIpPOIO 3aJIeKaTh BiJ HOTO TPaHyJIOMETPUYHOTO CKIa-
ny [6].

AHaii3 rpaHyJIOMETPUYHOTO CKIIAAy IMTOKA3aB, 0 OOPOITHO KPYI SIHUX KYJIbTYpP XapaKTepH-
3YETbCS MEHIIOK JUCIEPCHICTIO YaCTUHOK (OUIBIIOI0 KPYIHICTIO), OPIBHSHO 3 MUIIEHUYHUM COp-
TOBUM Ta >KUTHIM OOJUPHUM OOpOLIHOM. Y BIBCSIHOMY OoporHi 92,2 % 4acTHHOK 3HaXOJUTHCS B
mexax 219...670 mMkM, y rpeuaHoMmy OopomHi 99 % uyacTMHOK MaroTh po3mipu 264...670 MxMm, a
¢dpaxuii meHme 144 MKM IpakTUYHO BIJICYTHI, 1110 HMOBIPHO, HETaTUBHO BINIUBaTUME HA CTPYKTY-
pPHO —MeXaHI14HI NIOKa3HUKHU TiCTa Ta MOKAa3HUKHU SIKOCTI TOTOBUX BUPOOIB 3 JI0IaBaHHAM ITUX BUIIB
6opomna. [Ipo kpaliry MUCTIEPCHICTh SYMIHHOTO OOpOIITHA CBIAYUTH MPHUCYTHICTh 65 % YacTMHOK
po3mipom MeHmte 210 mMxm, nipu nupomy ¢paxiii 264...670 MkM craHoBiATh Jue 35,8 %. Pucose
OOpOIIHO XapaKTepu3yeTbes HallBUIO0 nucnepcHicTio (81,8 % dpakuii menmie 144 Mxm).

IIpoBejieH1 JOCHIJKEHHS BYTJIEBOJAHO-aMiJIaA3HOTO KOMIUIEKCY IOKa3aji, L0 OOpOIIHO
KPYIT'THUX KYJIBTYD, MMOPIBHSIHO 3 MINICHHYHUM, XapaKTEPU3YEThCS HIDKYUMU 3HAYCHHSIMU TTOKA3-
HUKa CYMapHOTO ra30yTBOPEHHS Ta HIKYOI0 aKTUBHICTIO aMIIONITUYHUX (PEPMEHTIB, ajie BUKOPHU-
CTaHHs 1X y KUIBbKOCTI He Ounbine 20 % 10 Macu MIIeHUYHOTO OOpOIIHA HE MOTIPIIy€E SKICTh TOTO-
BUX BUPOOIB.

3 GopormrHa Kpyn’ sStHUX KyJIbTyp TOTYBaJIHM 3aKBACKH CIIOHTAHHOTO OpPOMIHHS 3 METOI0 BHUKO-
pucTaHHS iX B TexHOusOrii xi0a. KoxkHa 13 cxeM po3BeJeHHs 3aKBaCOK Majla CBOi OCOOJIMBOCTI 3a-
JIeKHO BIJl BUY KpyIl'siHOI KynabTypH. Crioctepirajiy IHTEHCUBHE HAaKOMMYEHHS KUCIOTHOCTI B Ipe-
YaHiii Ta BiBCsHIN 3akBackax 10 (18+2) rpan. BoHu cXuibHI 0 «TI€peKUCaHHS», TOMY JOIIIBHO
30UTBITYBaTH MAacOBY YacTKy BOJIOTH 70 (6545)°C, mo cnpusaTuMe 3HIKCHHIO 1HTEHCUBHOCTI KHC-
JIOTOHAKOTIMYEHHS B PE3yibTaTi Ae(IIUTY MOKUBHUX PEYOBHUH JJISI MOJIOYHOKHUCITHX OakTepiil Ta
npixmkiB. [lopsin 3 uM, TaHi BUAW 3aKBACOK XapaKTEPU3YBAIUCH O1IBIIOK KUIBKICTIO MOJOYHO-
KUCIHUX OakTepiid B ckiaai Mikpodmopu (3,1x 10° KYO/r — st rpevasoi, 3,9x 10° KYO/r — st BiB-
CSIHOT), 110 KOPEIOBAJI0 3 KUCIOTHICTIO Ta aKTUBHICTIO MOJOYHOKUCIUX Oaktepiit ((55+10) xB -
Jutst Tpedanoi, (45+10) XB — 17151 BiBCSHO1). [HTEHCHBHE KUCIOTOHAKONIMYSHHSI O0YMOBITIOETHCS Hasl-
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BHICTIO B XIMIYHOMY CKJIaJi OOpOIIIHA HEOOX1THUX MOKUBHUX PEUOBUH JIJISl )KUBJICHHS MOJIOYHOKH-
ciux OaKTepi, siki 0COOIMBO MOTPEOYIOTh B CEPEIOBHUII AOCTATHHOI KITBKOCTI OLIKOBUX pPEUOBUH
(amiHOKHKCTIOT, 30KpeMa), BiTaMiHiB, IyKpiB. Kpim Toro, reminemntono3u (B-TirokaH, 30KpemMa), sKi
MICTHUTB BiBCSHE OOpOIITHO, TAKOXK CHPHUSIOTH IX PO3BUTKY.

PucoBa 3akBacka, OPIBHSHO 3 BHILIEONMCAHUMHU, MA€ HIDKYY KUCIOTHICTH — (13+£2) rpan,
ajie XapaKTepU3YEThCS OCTATHHO BHCOKUM BMICTOM MOJIOYHOKHCIUX Oaktepiii, a came 1,2x10°
KYO/r. Pucoe 60pomHo 0co0JiMBe HAsSBHICTIO B CBOEMY CKJIaJl JETKO3aCBOIOBAaHUX BYTJIEBOJIIB,
BiTaMiHiB B, Bg, PP, E, H, siki mOKpamytoTh KUTTEISIIBHICTH OaKTepiit.

SuminHa 3aKkBacka Majla HaWMEHIy KUTbKICTh MOJIOYHOKHUCIUX OaKTepiil - 4,5%10% KYO/T,
10 KOPEJTIOE 3 HIKYOK KHCIIOTHICTIO - (15£2) rpaa Ta CBITYUTH NMPO HEAOCTATHIO KIJILKICTh MOXKH-
BHUX PEYOBHH JJIS )KUBJICHHS.

BucnoBku. OcoOJHMBOCTI XIMIYHOTO CKJIaAy, 30KpeMa, CTaH O1O0MOJIIMEPIB JIOCHIIKEHHUX
BUJIIB OOPOIIHA KPYIT STHUX KYJIBTYP CTBOPIOIOTH MEPEIYMOBH JIJIsi BAKOPUCTAHHS HOTO SK TIOXKHB-
HOTO CEpeIOBHUIIA JUTS 3aKBACOK. BOPOIIHO JOCIiKYBaHUX KPYI STHUX KYJIbTYP MOJIMBO BUKOPH-
CTOBYBATH B TEXHOJIOT1I Tay3i, IK CAMOCTIHHO, TaK 1 B CKJIa/li 3aKBACKU IIPH ONTUMAIHLHOMY J03Y-
BaHHI He Outbme 20 % mo Macu GopomrHa. IIporec po3BeneHHs 3aKBACKH CIIOHTAHHOI'O OpOJIIHHS
3aJIe)KHO BiJl BUy BUKOPHCTAHOTO OOpOIIIHA Ma€ CBOI OCOOJIMBOCTI Ta BUMArae JOTPUMAHHS YiTKO
perIaMEHTOBAaHUX ONTHUMAIBHUX IapaMeTpiB, sIKi JO3BOJSIFOTE OTpUMATH HariBhaOpukaTH BUCOKOT
SIKOCTI.
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Recently, the issue of health, healthy lifestyle (HLS) of the population and attracting
investments in areas directly related to these areas has become increasingly popular [1-4].
Understanding the need to improve the quality of life and human health is now one of the leading
tasks of modern society. HLS principles - physical and mental activity; balanced diet; relaxation
and peace of mind; beauty and face and body care have become the basis of the world famous
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concept of Wellness (from the English "be well" - "to have a good feeling™) [1]. At the same time,
the main objectives of the Wellness concept are to prevent diseases, to maintain healthy activity for
many years through proper nutrition, physical and mental stress.

China does not stay away from global trends. The rising living standards of China's
population and the growing popularity of healthy lifestyles, as well as open access to developments
and discoveries in the field of nutrition, are contributing to the formation of a significant domestic
food market, which is deficient in a variety of healthy natural foods, despite the fact that China has
a powerful fishing fleet. and a significant raw material base [5, 6]. Over the past two decades, 89 %
of the world's aquaculture production has come from China. China demonstrates an absolute
dominance in shellfish production of 14,2 million tons compared to 2,6 million tons produced by
the rest of the world [7].

In terms of its composition and nutritional value, the muscle tissue of squid is close to the
composition of the muscle tissue of high-protein fish species (cod, pike perch) [8]. Squid is rich in
nutrients, high in protein and low in fat, rich in essential amino acids, and the composition of
essential amino acids is close to the protein of a whole egg. It is a nutritious and healthy product
with a good taste. Each 100 g of fresh squid protein contains 16-18 % protein, fat 1-2 %, vitamin A
35 mcg, thiamine 20 mcg, riboflavin 60 mcg, niacin 1600 mcg, vitamin E1 600 mcg, potassium 290
mg, sodium 110 mg. calcium 44 mg, magnesium 42 mg, iron 0,9 mg, manganese 0,08 mg, zinc 2,38
mg, copper 0,45 mg, phosphorus 19 mg, selenium 38.18 mg [9]. Of particular importance is taurine
(3,6 mg% on dry matter), which is able to lower blood cholesterol levels, exhibiting a
cardioprotective effect [10].

The fractional composition of squid mantle proteins is represented by sarcoplasmic proteins
by 54,71 % and myofibrillar proteins by 35,20 % [11, 12]. The fraction of connective tissue
proteins is of particular interest. In accordance with modern nutritional theory, the role of
connective tissue proteins has been revised. The positive effect of the components of the connective
tissue on the digestion process has been established. It has been shown that collagen and elastin
have the properties of dietary fibers of animal origin, exhibit radioprotective properties, actively
stimulate the secretory and motor functions of the stomach and intestines, and have a beneficial
effect on the state and function of beneficial intestinal microflora. At present, biologically valuable
food products and supplements with a therapeutic and prophylactic effect are being created on the
basis of collagen and other proteins of the connective tissue [13]. Compared to fish, squid meat
contains much more water-soluble proteins and relatively few myofibrillar proteins. Moreover, it is
rich in extractives. These features determine the significant loss of all soluble substances in the
muscle tissue of squid during processing.

The duration of intravital and postmortem changes in the squid mantle was investigated.
After 30 minutes after removing the squid from the water, the first signs of intravital changes due to
agony gradually appear. During this period, the body's need for energy is covered by endogenous
nutrition, as a result of which there is a decrease in the content of protein and glycogen in the
mantle. After 15 h of storing it in a storage bin, bacterial spoilage of squid sets in [13].

In the process of heat treatment, squid meat loses 40-55 % in weight, while the loss of fish
raw materials is no more than 25 %. The food substances lost during the heat treatment of squid are
mainly nitrogenous substances of a non-protein nature and, to a much lesser extent, proteins. Loss
of nutrients depends on the duration of heat treatment and temperature [14].

Analysis of literature data showed that squid has specific technological properties associated
with its chemical composition, structure and biochemical characteristics, which must be studied and
taken into account in the production of food products from squid.

To create food products that meet modern nutritional trends, it is necessary to develop
technologies with soft modes of technological processes, which include SousVide - the most
fashionable and promising method of heat treatment, since it is characterized by the accuracy of
temperature and heating time control, which allows to overcome the disadvantages of traditional
technologies for processing water products. A feature of the SousVide technology is processing in
the temperature range from 47 to 70-80 °C. According to Sukhoverkhova G.Yu., the muscle tissue
of squid contains up to 2,5% carbohydrates [15]. It is known that amylolytic enzymes are
characterized by a fairly high thermal stability [16]. To prevent such defects as mucus formation
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and the appearance of a smearing consistency of muscle tissue, it is necessary to study the activity
of different groups of enzymes in the muscle tissue of squid.

It was shown that squid has a low activity of proteolytic enzymes. The tentacles showed the
same activity as in the mantle. Proteolytic enzymes of the gastrointestinal tract and liver of squid, as
in fish, are much more active than mantle proteinases. Due to the diffusion of intestinal enzymes
into the muscle tissue of uncut squid, the activity of proteinases and lipases in the mantle can be
high, which leads to a decrease in product quality. Since enzymatic hydrolysis of protein and fat
occurs immediately after catching squid, it is necessary to reduce the period of its primary
processing to a minimum, and when sending squid for long-term refrigerated storage, it is more
expedient to freeze squid in cut form [17]. Such technological developments and research are
relevant [18].

Thus, experimental studies have shown the advantages of SousVide technology in
comparison with traditional types of culinary processing; the influence of temperature and duration
of treatment on the yield, chemical composition and functional and technological properties, study
of changes in the activity of enzymes in the muscle tissue of squid was established.
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BUPOBHUILITBO HETPA JUIIMHUX BUIIB MAKAPOHHUX BUPOFIB
3 BUKOPUCTAHHSM BOPOIIHA 3 I'OJIO3EPHOI'O AYMEHIO

Makaposa O.B., k.T.H., 101., ®ateeBa A.C., 3aB. j1ab., Kapanyoa H.JL., 3aB. 1a6.
Onecbka HaiOHAJIbHA aKa/ieMisl Xap4yoOBMX TeXHOJIOTIi

MaxkapoHHi BUpOOH, SIK BIJOMO, 3aBASIKM HEBHCOKIH I[iH1, ITBUIKOMY IIPUTOTYBAHHIO 1 100-
pOMY TO€HAHHIO 3 PI3HOMAaHITHUMH COYCAMH, KOPHCTYIOTBCS TOIUTOM Y OUIBIIOCTI YKpaiHIIB.
BiTun3HaHI MakapoHHI HiANPUEMCTBA 3/1€0UIBIIOTO BUITYCKAIOTh MaKapoOHHI BUPOOH, BiAMOBIIHO
no JACTY, 3 xmibomnekapcbKoro nieHndHoro 6oporraa Bosiorictio 12-13 %. Cepen HeTpaaumiiiHoi
JUIs Halloi KpaiHM MaKapoOHHOI HPOAYKILIT YKpaiHChKOK MPOMMCIIOBICTIO HAJIarOJKEHO TaKOX BH-
POOGHHUIITBO BXkE 100Ope 3HAHOMUX JUIS BITYM3HSHUX CIIOKUBAYiB BUPOOIB MIBUAKOTO IIPUTOTYBAHHS
(«Misinay; «Pomrron» tomro) [1].

B Toif jxe yac s po3MMpPEeHHs KoJIa MOTEHIIMHNX TOKYIIIIB Ta 3aJy4eHHs 10 KaTeropii
CHOXHBAYiB MAaKapOHHOI MPOAYKIIT NMPUXMWIBHUKIB 3J0POBOTO XapuyBaHHS, BITUU3HSHUM BUPOO-
HUKaM HEOOXIJHO TIOCTIHHO MpaIfoBaTH HAJl OHOBJICHHSM 1i aCOPTUMEHTY, MiABUIICHHSM SKOCTI 1
XapyoBOi I[IHHOCTI, aJpKe JJIsi BUTOTOBIIEHHS TaHUX BUPOOIB BUKOPUCTOBYETHCS 3011HEHE Ha nedi-
[UTHI HYTPIEHTH MIIEHUYHE OOPOIIHO BUIIOTO COPTy. Lle MOXIMBO mMpu BIPOBAKEHHI Y BUPOO-
HUITBO HE3BUYHMX /Ul HAIIMX MIIOPUEMCTB (OpMaTiB MaKapOHHHUX BHUPOOIB, 3 BUKOPUCTAHHSIM
HETpaJAUIIIHUX BU/(IB OOPOITHSAHOI Ta 1HIIOT CHPOBUHH. J[0 111e HOBUX IS BITYM3HSIHOTO CIIOYKHBA-
Ya MakapOHHMX BHPOOIB MOKHA BIIHECTH BUPOOM 3 OE3IIIOTEHOBUX BUAIB OOpOIIHA (pUCOBE, KY-
KypyaA3siHe Ta 1H.) Ta «cBUKD (fresh-pasta), siki, 3aBAsSKM CBOIM CMAaKOBHMM IliepeBaram, € JJ0CUTh I10-
OYJSIPHUMU 32 KOPAOHOM, IPOTE iX BUTOTOBJICHHS BITYM3HIHUMHU BUPOOHUKAMH HEPO3BUHEHE.

OTxe, OTHUM 13 HAIPSIMKIB YPI3HOMAHITHEHHSI aCOPTUMEHTY, MIJBUIIIEHHS XapuoBOi I[IHHO-
CT1 MaKapoOHHOI MPOJYKIiii, 30KpeMa CBIXKOi, € BUKOPUCTAHHs NMpH i BUPOOHUIITBI HETUIOBOI JUIs
JaHUX BUPOOIB OOPOIIHAHOI CHPOBUHH.

Mertoto poOOTH € BU3HAYEHHS BIUIMBY OOPOIIHA 3 LIIHHO3MEJIEHOTO T'OJI03€PHOTO SYMEHIO
Ha BJIACTUBOCTI HalliBQaOpHKaTiB 1 IX 3MIHY B XO/1 TEXHOJOTIYHOIO MpPOLECY NpH BUPOOHUITBI
CBIKMX MakapoHHMX BupoOiB. /laHi BUpoOU He MiAgaroTbcs BHCYIIYBaHHIO, ajie 3a3BUYail MpH ix
BUPOOHMIITBI JUIsl TIOJIOBXKEHHS TEPMIHY 30€pexeHOCTI mependadaroTh TiIpoTepMIuHy OOpOOKY
(macTepu3aLito) Ui 1HAKTUBALI MIKPOOPTaHi3MiB 3 HACTYITHUM MIACYIIYBaHHIM JJIs 3a00iraHHs
37MIIAHHS 10 BosiorocTi mpubmu3Ho 30 % i makyBanHsM [2, 3].

L{iHHiCTh AYMIHHOTO OOPOIIHA OOYMOBJIEHO 3HAYHUM BMICTOM y HHOMY XapUYOBUX BOJIOKOH,
0CO0JIMBO [B-TJIOKaHIB, (PITOHYTPIEHTIB 3 aHTUOKCHIAHTHOIO Ji€10, NEMIIUTHUX MIKPOHYTPIEHTIB,
30KpeMa LIMHKY, MarHito, 3aiiza. [Ipu npoBeaeHH1 10CTiI)KEHb BUKOPUCTOBYBAIN OOPOIIHO 3 Lijb-
HO3MEJIEHOTO ToJ03epHOro stamerio copty Aximnec (BLI'S), BuBeneHoro ogechbKUMH CeNeKIlioHe-
pamu, 110 MICTUTb y 2-3 pa3u OUIbIIY KUIBKICTh B-TIIIOKaHIB HK 3BUYaHUH stuMiHb [4, 5].

[Ipu BUTOTOBJIEHHI CBIKUX MaKapOHHHUX BUpOOIB, a came JokmuHH, 15, 30 145 % nienny-
HOro OOpOIlIHA 3aMiHsIM SUMIHHUM. Pe3ynbTatu nociimkeHp (Hi3MKo-XiMIYHUX MOKa3HUKIB SKOCTI
MaKapOHHOT'O TiCTa MOKa3alu, 1o 30uIblIeHHs B peuenTypi yactku BIII'Sl He3HauHO BinOMBaEeTHCS
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Ha HOT0 BOJIOTOCTI, sika 3MeHIyeThes Ha 0,1-0,2 %. Tlpu mpoMy criocTepiraeTbes MmiABUIIIEHHS KUC-
gotHocTi Ticta 3 2,0 mo 3,1 rpaa. 30inbIIeHHS KHUCIOTHOCTI MakapOHHOTO TICTa NMPH BHECEHHI
BIII'S, nacamnepen, 0OyMOBIIEHO OUTBIIIO HOTO KHUCIOTHICTIO MOPIBHSHO 3 MIIEHUYHUM OOpOIII-
HOM BHACIiZIOK IPUCYTHOCTI B HHOMY 3HAYHOT KIIbKOCTI OOOJIOHKOBHX 1 3apOJIKOBHX YaCTHHOK.

AHaJi3 3MIHA CTPYKTYPHO-MEXaHIYHHMX BJIACTHUBOCTEH HamiB()aOpUKATIB CBIAYMB, IO MPHU
MiJBUIIICHHI MacOBOi YaCTKH I[UTBHO3MENIEHOTO STYMIHHOTO OOpOIIHA BiIOYBa€ThCs 301MBIICHHS X
rpaHUYHOI HApyru 3cyBy. Tak, 3amiHa 15 % mnmennunoro 6opomna Ha BII'S cynpoBomxyeTbes
MIABUIIEHHIM MIMHICHHX BiiacTUBOCTed Ticta 3 220 mo 254 xIla, a 30UIBIIIEHHS YaCTKU 3aMiHU
NIIeHnYHOro OopormiHa 10 45 % NpU3BOIUTH A0 MIABUIICHHS T'PaHUYHOI Hampyru 3cyBy Ha 33 %
MOPIBHSHO 3 KOHTpoJieM. Lle, iMOBIpHO, 0OYMOBJICHO SIK OLJIBIII BUCOKOIO BOJIOTIOTIMHAIBLHOKO 3/1a-
tHicTiO [IBI'l mopiBHSAHO 3 MIIEHUYHUM OOPOITHOM BHACIIOK 3HAYHOTO BMICTY B HHOMY HEKpPOX-
MaJbHUX TOJIICaXapyIiB, 10 CYMPOBOIKYETHCA 3MEHIICHHSAM piaKoi ¢a3u B TIiCTi, Tak 1 iX posra-
JTY)KEHOK CTPYKTYPOIO, IO MIPU3BOAUTH 0 OTPUMAHHS HamiB(haOPUKATIB 3 OLILIIIOI0 MIITHICTIO.

Ha nactynmHoMy erarti BU3Ha4aIy BIUTMB 3aMiHHM YacTKH OopoiHa nmeHnyHoro Ha b Ha
nepedir TEXHOJIOTIYHOTO MPOIECy MPU BUTOTOBJICHI CBIXKOI JIOKIIMHU, CIPSIMOBAHOTO Ha TOJOB-
JKEeHHS i1 30€peKeHOCTI, 3a 3MIHOIO BOJIOTOCTi 1 MacHu HamiBhadpukari (puc. 1). Texnosoris 1 BU-
TOTOBJICHHS Tiepeadadana nacrepusailito HamiBpadbpukaris maporo, remmneparypa sikoi 100 °C, mpo-
TATOM 2 XB 3 MOJAJBIIUM MiJICYyIIyBaHHSAM HamiBdaOpukaTiB nporarom + 40 xB 3a TemmnepaTypu
cymmisHoro moBiTps 70 °C. Sk cBimyate oTpuMaHi pe3yinbTaTi MOCIDKeHb, HallO1IbIIe Maca Ha-
niBpaOpuKaTiB MiJ Yac MporaproBaHHA-IACTepU3allii 3pOCTae BHACTIAOK 301ILIICHHS BOJOTOCTI Y
KOHTPOJIBHOTO 3paska. lle, MOXKIIMBO, MOACHIOEThCS OUIBIIMM BMICTOM Yy HbOMY KPOXMAJIIO, SIKUI
i yac 00poOKOI0 Maporo 37JaTeH MOTJIMHATH 3HAYHY KUIBKICTh BOJIOTH.

Am, %

10
Bkourpons 015% H30% m45%

T L] e T

nacrepusauisi 0XO0JIOIKEHHSA

-10 e
MicylIryBaHHSA

-15
Puc. 1 —3mina Mmacu MmakapoHHux HaniBgadpukaris 3 Bukopuctanusam BII'S1
3MEHIIEHHS CTYIEHIO NPUPOCTY MacH MpH MPoINaproBaHHI HaniBpaOpUKaTiB Npu 301IbIICH-
Hi B PELENTYpi YaCTKH I[1JTLbHO3MENEHOT0 SYMIHHOTO OOpOITHa, IMOBIpHIIIle 32 BCHOT0, 00yMOBIIE-
HO [IJABUILIEHHSAM BMICTY XapuOBUX BOJIOKOH y IIUX 3pa3Kax, SKUM NOTpeOyeThCs OUIbIIe Yacy JUIs
MTOTJIMHAHHS 1 3B'A3yBaHHS BOJOIH, IIPU OJJHOYACHOMY 3MEHIICHHI B HUX KUIBKOCTI KPOXMAIIO.

[Tpu npomy y 3paskax 3 BLI'S Takoxx cocTepiraeTbest 1 3SMEHILIEHHS! BTPATH BOJIOTH 1 Macu
mij Yac MiJCyIIyBaHHs 1 0X0Jo/KeHHs HamiBdaOpukaTis. Lle, 3 ogHoro 60Ky, Moxe OyTH MoB's3a-
HO 3 OUIBII MIIHUM YTPUMYBaHHSIM BOJIOTH XapyOBUMH BOJIOKHAMH, MacoOBa YacTKa SKUX 301IbIIY-
€TbCA 3 IIJIBUILEHHAM BMICTY y HamiBpaOpHKaTax LiJIbHO3MEIEHOro SYMIHHOTO OOpoIIHa, TaK 1 3
MEHIITUM TIOTJIMHAHHSM BOJIOTH HamiB(abpukaTamu IiJl 9ac MPOMapIOBaHHS MPSMOTIPOIIOPIIIITHO 31
301IbIIEHHAM y HUX MacoBoi yactku BLII'S1.

OTtpuMaHi JaHl CTaHyTh MIAIPYHTSM JUIsl KOPUTYBAaHHSI TEXHOJIOTTYHUX MapaMeTpiB Ha cTa-
JisIX TpONaproOBaHH-IACTePHU3allisl/MiICYITyBaHHs HamiB(paOpUKaTiB MpU BUPOOHUIITBI CBIKUX Ma-
KapOHHUX BHUPOOIB Yy pa3l BUKOPUCTAHHS JUIsl IX MPUTOTYBaHHS OOpOIIIHA 3 I[IIIBHO3MEIEHOTO slUMe-
HIO.
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T'IJIPO®LIbHI BJACTUBOCTI I'IPOKOJIOIAIB — OCHOBA
BUKOPUCTAHHS iX Y XAPYOBIN MPOMUCJIOBOCTI

Bbyxancbka M. B., k.X.H., 101., Omunok I. M, a.1.H., npo¢., benauuna B. O., cryaent
JIbBiBCHKHI TOPTrOBeJbHO-eKOHOMIYHNH YHiBepCUTET

Beryn. Po3ymiHHS B3a€MO3B’SI3Ky MK paIlioOHOM XapuyBaHHs 1 3A0POB’SIM, a TaKOX HOBI
TEXHOJIOT1T 0OpOOKU CUPOBUHHM 1 TEXHOJIOT1I MPUTOTYBAaHHS CTPAB - MOKPAIICHHS SIKICHOTO CKIIAIy
(3HWKCHHS BMICTY XKHUPIB 1 301IbIIICHHS YaCTKH BOJIOKOH) CTUMYJIFOFOTH JOCTIIHUKIB c(hepr Xapyo-
BUX TEXHOJIOTIHM MpaloBaTH HaJ JAOCHIHKEHHSAM Ta BIPOBA/HKEHHSM HOBUX PEUOBUH B CKJIAJ Xap-
YOBHX MPOIYKTIB. [IprpoaHBO, IO 1€ MPU3BEIIO IO MIABUIICHHS TOIUTY HA T1POKOJIOI !, OCKLIb-
KU BIJJOMO, 1110 BOHU HOKPAILYIOTh CIIO’KUBYI BJIACTUBOCTI IIPOJIYKTY - B’SI3KICTb, IPYXKHICTb, BOJIO-
royrpumytody 3aatHicTh [1]. [igpokonoinu ne OionosimMepu, sKi XapaKTepU3yIOThCS BIACTUBICTIO
dbopMyBaTH B’s3K1 AucHepcii UM Teli Mpu po3durHeHH1 Y Bofl. [IprUCyTHICTh BEMUKOI KiNBKOCTI T1/1-
pokcunbHEX Tpyn (-OH) MOMITHO cripusi€ 3/1aTHOCTI, 32 paXyHOK BOJHEBUX 3B’SI3KiB, 3B’SI3yBaTH
MOJIEKYJIM BOAM 1 POOUTH iX riapodinmpHUMU crionykamu. Lle cnpuse mmupokoMmy 3acTOCYBaHHIO
[IUX PEYOBUH Y BUTOTOBJICHHI PI3HUX XapyOBHX IPOJYKTIB, a 3HAHHS IXHIX BIACTHBOCTEH € HEOO-
X1IHOI0 YMOBOIO ISl BJOCKOHAJICHHSI TEXHOJIOTIYHUX MPOLIECIB, MOKPAIIEHHS SIKOCTI TOTOBUX BU-
pOOIB Ta pO3MIMPEHHS ACOPTUMEHTY TIPOIYKTIB Xap4yBaHHS.

Marepianu i mMeroam aocaikenHs. J{OCHiPKeHHS NMPOBOAMWIM Ha MPUKIAJl HATUBHUX
kpoxMmaiiB kapromni TM «Cto myaiB» Ta KyKypyasu TM «ABrycr», a Takox KpoXMaliB JaHUX
KYJIBTYp PI3HUX MoJudikaliil: kpoxmans Kykypya3stHuii moaudikosanuit okucHenuit GELIX C15
(E1404), kpoxmains kykypy/3snnii moaudikoanuii Eugel FSM 85120 (E1412), kpoxmaib KapToI-
astani Monmdikosanuii NISTATYL CH 31105 ( E1404) ta kpoxmainb KyKypyA3sHUM MoandikoBa-
auii Proamyl OXP 50 (E1442) 3MXK «tOgineitnuii», Ta nektuny NH (E440), nektuny LM s61y-
yHoro ountieHoro (E440), arap-arapy (E406) TM «iLBakery».

Pedpakromerprunim MeTOIOM BU3HAYEHO TiApO(iIbHI BIACTUBOCTI JaHUX T1IPOKOJIOI/IiB.
PepakromeTpiss — ONTUUHUI METOA aHami3y, AKHH J103BOJISE 332 3MIHOIO MOKa3HUKA 3aJOMJICHHS
PO34YMHIB BU3HAYATH KUIBKICTh 3B’ 513aHOI BOJM B CUPOIIaX, COKaX, HACTOSHKAX.

PesyabTatu. I'iapodinpHICTh — BaXKJIMBa BIACTHUBICTh BYIJIEBO/IB, sIKa MOJIATae B 34aTHOCTI
YaCTHHOK PEYOBHMHU MPHUETHYBATH y CBOIO CTPYKTYPY MOJIEKYJIM BOJH. BenmunHa 4rcenbHO piBHA
KIJIBKOCTI 3B’s13aHO1 BO/M, 1110 npunaaae Ha 100 r abcomoTHO cyXoi ped4OBUHM BUCOKO MOJIEKYJISI -
HOi cnosyku. ['11podisibHICTE 3yMOBJI€Ha TPUCYTHICTIO yncieHHux OH-rpyn B cTpykTypi pedoBu-
HU. MeToro poOOTH € BUBUEHHS CTYIEHS 3B S3YBaHHS BOJM TiPOKOIOIJaMH 3 METOIO MOXJIUBOCTI
X 3aCTOCYBaHHSI B peLIENITypax XapuOBHUX MPOTYKTIB.

Boxa MiCTUTBCS B POCIMHHUX 1 TBApUHHUX NPOAYKTaX SK KIITUHHHUHM 1 MO3aKJIITUHHHUM
KOMITOHEHT, K JAMCIEpCiiHEe CepeOBUINE 1 PO3ZYMHHUK, 110 3yMOBIIIOE€ KOHCUCTEHIIIO 1 CTPYKTYpY
XapyoBHUX NMPOJYKTIB, BIUIUBAE HA iX 30BHILIHIN BUIJIAN, CMaK Ta CTIHKICTh MPOAYKTIB B MpOLEC]
30epiranHs. KinbKicTh BOJIOTH B MPOAYKTI BU3HA4Ya€ HOro €HEpPreTHMYHy I[IHHICTh, OCKUIBKH YUM
Ou1bllIe B HBOMY MICTHTBCSI BOAM, TUM MEHIIIE KOPUCHUX CYXHUX pE4OBUH (OLIKIB, )KHUPIB, BYIJIEBO-
IiB Ta 1H.) B OJMHMUII Macu. 3 BMICTOM BOJIM TICHO TOB’si3aHa CTIHKICTh MPOJYKTY MiA yac 30epi-
TaHHS Ta HOT0 TPAHCTIOPTAOEIBbHICTh, @ TAKOX MPUIAATHICTh 10 TTOAAIBINOI IEPEPOOKH, TaK SK HAJI-
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JIUIIIOK BOJIOTH CIIpHUsi€ TIepeOiry (pepMEHTaTUBHUX 1 XIMIYHUX peakIliii, aKTUBI3y€ HisUTbHICTh MiK-
pPOOpraHi3MiB, B TOMY YHCII TaKUX, SKi IPU3BOJATH 0 TICYBaHHS MPOIYKTY, 30KpeMa Horo IuricHs-
BiHHS. BMICT BOJIOTH B NIPOJIYKTI BU3HAYAE YMOBU Ta TEPMIHU HOTO 30€piraHHs.

Ha ocHOBI ekClepMMEHTAIbHUX AaHUX 0auyuMo, M0 AOCHIPKYBaHI TiAPOKOIOIAN MOXKYTh
azicopOyBaTH BENMKY KuIbKicTh Bosioru (Ta6m.1). Haiikpamny rinpodiasHy 34aTHICTh Ma€ NEKTHH
NH s6ayunuit — 85 %. ¥ NH nexrtuni erepudikoBano meHme 28 % BCiX KapOOKCHIBHUX TPYII,
TOMY BiH Ma€ Oubly rigpodibHy 34aTHICTh, HiXX LM nektun (erepudikoBano 6musbko 50 % kap-
OOKCHIILHUX TPYII), SIKi 31aTHI 10 TiApodoOHOT B3aEMOII1, 110 3HAYHO BILTMBAE HA MPOIIEC CTPYKTY-
POYTBOpPEHHS. AHai3yl0uu pe3yiabTaTH I MOAU(IKOBAHUX KpOXMasiB OYyJ0 BCTAaHOBJICHO, IIO
Halkpamty TriapoiIbHICTE Ma€e KpoxXMalib KyKypym3sHud moaumdikoBanuii Eugel FSM 85120
(E1412) — 75 % (110 3HAYHO TEPEBUIIYE MOKA3HUKH KPOXMAIK KYKYPYA3SHOI'O HATHBHOIO —
37 %). Kpoxmans moaudikoanuii Eugel FSM 85120 xapakTepusyeTbcsi BUCOKOIO BOJOTOYTpPH-
MYIOUOIO 3JaTHICTIO 1 IPU LBOMY 30€pEKEHHSIM CTaOUIbHOT CTPYKTYpH NIPU TPHUBAJIOMY 30epiranti.
PexomeHayeThCs 10 3aCTOCYBaHHS MPOJIYKTaX 13 CypiMi Ta M’sCHHX 1 KoBOacHMX BHpobOax. Kpox-
mane Moaudikoanuit Eugel FSM 85120 xapaktepu3yeTbcs BUCOKOIO BOJIOTOYTPUMYIOYOIO 37aT-
HICTIO 1 IPU 1IbOMY 30€pEeKEHHSAM CTa0lIbHOT CTPYKTYPH NPU TPUBATIOMY 30epiranHi. AHasi3youu
rizpodinpHICTh Kpoxmamio KapromisiHoro moaudikoBanoro NISTATYL CH 31105 ( E1404) ta
KpOXMaJio KyKypya3sHoro moaudikoanoro Proamyl OXP 50 (E1442), iX moka3HUKH CTAHOBISATh
— 71 % Tta 73 %, BignoBigHo. BusHauena rigpodinsHicTs Monnbikosanoro kpoxmamo Gelix C15
piBHa 69 %.

Tabauns 1 — Ctyninb rigpodinbHOCTI riipoKoJI0igiB

Hassa rigpoxomnoiny IigpodineHicTs f, %
Kpoxwmane mogudikoanuii kykypymsstauii Eugel FSM 85120, E1412 75
Kpoxmans mogudikoBanuit kapromsianii NISTATYL CH 31105, E1404 71
Kpoxmane mogudikosanuii kykypym3sauii Gelix C15, E1404 69
Kpoxmans kapromnsauii TM «Cro nyuis», E1400 46
Kpoxmans kykypymssauit TM «Asrycr», E1400 37
Kpoxwmans kykypym3sauii Proamyl OXP 50, E1442 73
Ilextun NH, E440 85
[lextun LM a0nyuynuii ounienuit, E440 79
Arap-arap, E406 69

BucHoBox. ExciepuMeHTalIbHI pe3ylbTaTu MiATBEPKYIOTh JOLIIbHICT BUKOPUCTAHHS T'i-
JPOKOJIOIIIB B XapyOBHX IPOJyKTaX. baunMo MOKIMBICTh 3aMiHHM JJOPOTHX 3pa3KiB Xap4yOBUX J0-
0aBOK Ha jeleslli, skuMu € Mojiu(dikoBaHl kpoxmaini. [Ipore, Ay BUBUEHHS KIHIIEBOTO BIUIUBY
T1IPOKOJIOIAIB Ha XapuOBMH MPOYKT HEOOXiHO BPaxOBYBAaTH B3AaEMOJII0 BBEACHUX J00AaBOK 3
IHIIAMH pelenTypHIUMH KOMIIOHEHTaMHU Ta MPOaHali3yBaTH iX BIUIMB Ha SKICTh MPOAYKTY Ta Tep-
MiH 30epiraHHs TOTOBHX BHPOOIB.
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JOCJIIKEHHS 3MIHU MOKA3HUKIB IKOCTI MIHEPAJILHOI
IMPUPOJTHOI CTOJIOBOI BOJM B ITPOIIECI if 3BEPITAHHSI
B IIJIACTUKOBIM TAPI
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'Onecnka HamionaabHa akaxemist Xap40BHX TEXHOJIOTIM, ’TOB «Kpusoosepcoka XCD»

TOB «Kpuooszepcbka XCD» - moTyKHEe MiANPUEMCTBO HiBAHA Ykpainu. Ilianpuemctso
OCHAIlleHEe CyYacCHUM 00J1a/IHaHHSIM, BUKOPUCTOBYE HOBITHI TEXHOJIOT'1, Ma€ BEJIMKY 1CTOpIIO 1 clla-
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BHI Tpaauiii [1]. Bi3suTHOIO KapTKOIO MiANPUEMCTBA € MPUPOaHA MiHepaiabHa Boga TM «KpuBoo-
3epchKkay. MiHepajabHa Boja J00YBA€ThCsS 31 CBEP/UIOBUHM Ha MiANPUEMCTBI, Ma€ YHIKaIbHUN Xi-
MIYHUN Ta OAKTEPIOJIOTTYHHH CKJIa1, AKUH IPUPOIHO Ta MITYYHO HE 3MIHIOEThCS [2]. [TimmpuemMcTBO
BUPOOJISiE Ta30BaHy Ta HEra3oBaHa MiHEpaIbHY MPHUPOIHY CTOJIOBY BOAy, po3dacoBany B IIET(D)
IUISIIKA pi3HOI eMHOCTI. Tepminu 30epiranHs (acoBaHOi MiHEpaJbHOI BOJW HACTYIHI: CHJIBHOTA-
30BaHa 1 cimaborasoBaHa — 12 MicsIiB; HerazoBana — 6 MicsiiB. MidepanbHy Bogy TM «Kpusoo-
3epcbkay BritoueHo 10 JICTY 878-93 «Boau minepanbHin. [Ipotokomom Ne 2001-18 MinictepcTBa
OXOpOHH 3/10pOB’s YKpaiHu miATBep/uKeHa ii pamianiiiHa O6e3meka i BignosigHicte HPBY-97. 3a-
BIIIKM HEBHUCOKIN MiHepasizalii BoJa 1 YHIKQJIbHOMY XIMIYHOMY CKJIaJy MiHEpajbHa IPUPOJIHA
crosioBa Boja TM «KprBoo3epchka» MOXKe BKMBATHUCS IOACHHO 1 63 0OMexeHb [2].

[poxyxuiss TOB «Kpusoozepcbka XC®D» BHCOKO OILiHEHA IIMPOKUM KOJIOM CIIOXHMBAYiB.
Ta He 3Bakarouu Ha 1€, MiJIPUEMCTBO MOCTIHHO PO3BUBAETHCS 1 BJOCKOHAIIOE CBOE BUPOOHHIITBO.
[liaTpuMyrour MPUHLIMIHN €KOJOTiYyHOCTI BUpoOHUITBa, mignpuemctBo TOB «KpuBoosepcoka
XCD» nmepeinuio Ha BUKOPUCTAHHS TpedOpM 3 MEHIIIOK TOBIIMHOIO CTIHKH. AJie BUPOOHHKIB TY-
pOYIOTh MUTAHHA: YM HE MO3HAYAETHCSI HETATMBHO HA MOKAa3HHMKax SKOCTI (hacoBaHOi MiHEpalIbHOT
BOJIM B TIpolieci ii 30epiraHHs 3MiHa XapakTEPUCTUK MPedOPMH 1 KPUIIKHU TSI TAPH, YU HE JIOLIIBHO
CKOpPEKTYBAaTH YMOBHU 1 TepMiHU 30epiraHHs roToBoi mpoaykuii? Ha BupimmeHHs nux NOUTaHb i
CIpsIMOBaHE HayKOBE JOCIIIXKEHHS, OKPEMi PE3yNIbTaTH SIKOTO MPECTaBIEH] B AOMOBIII.

MerToro JoCIiKEHHS] BU3HAYSHO BCTaHOBIIEHHS 3akoHOMipHOCTEH BBy [IET(®)-Tapu 3
HOBUMH TEXHIYHUMH XapaKTEPUCTHUKAMH Ha MOKAa3HUKH SKOCTI (pacoBanoi MiHepanbHOI MPUPOIHOT
cronoBoi Bogu TM «KpuBoo3epcbka» B mporieci i 30epiranus. J{Jisi JOCATHEHHS TIOCTAaBICHOI METH
HEoOX1IHUM OyJI0 BUPIIIMTU HACTYIHI 3aBJaHHS: BUKOHATH OIS/l DKEpeN JITEpaTypy 3a TEMOIO
HAyKOBOT'O JIOCII/KCHHS; €KCIIEPUMEHTAILHO JOCTIIUTH TTOKa3HUKH SIKOCTI MPUPOTHOI BOAM 31
cBepaioBHHHM 1 Boau micis ¢dacyBanHsM B [IET(®D) -tapy 3 HOBUMU TEXHIYHUMHU XapaKTEpPUCTHUKA-
MH; eKCTIEPUMEHTAIBHO JTOCIIIUTH 3MiHY B MpOLeci 30epiraHHs 3a pi3HUX YMOB B HABKOJHIIHEOMY
CEPE/IOBHIII OPTaHOJECNTUYHUX 1 (I3UKO-XIMIYHMX TIOKA3HHMKIB SKOCTI (hacoBaHOI MiHEpaJIbHOI
NPUPOIHOI CTONIOBOI HerazoBaHoi Boan TM «KpuBoo3epchKay; y3aralbHUTH OTPHMaHI €KCIIepH-
MEHTaJIbHI Pe3yJabTaTH Ta cHOpMYIIOBATH, 32 HEOOXIAHOCTI, peKOMEHAalli 00 KOPEKTYBaHHSI
YMOB 1 TepMiHIB 30epiraHasi MpOAYKIii.

VY BiMOBIAHOCTI 10 3aBAaHbL POOOTH BUKOHAHO OIS JIXKEPEI JIITepaTypH 00 TEXHOIOT1H
cuHTEe3y nomietwieHTepadTanary i BupoonunTea [IET(®) musmok, a Takox mirpamii TOMIIIOK i3
[TET(®) Tapu y Boay B mpotueci ii 30epiranns. llokazano, 1o He0OXiIHICTh KOHTPOJIIO 3MIiHH SIKO-
cTi (hacoBaHOI B TUIACTUKOBY Tapy BOJM OOYMOBJIEHA BEIMKOIO KUIBKICTIO TOOABOK, 5SIKI BUKOPHC-
TOBYIOTh IIPH BUPOOHULTBI NpedopM Ta iX 31aTHICTIO 10 AUQY3ii y BOJHE CEpeloBHILE 3a EBHUX
YMOB B HaBKOJIMIITHbOMY CepeloBuIlll. Takox CHpusiOTh 3MiH1 SIKOCTI (hacoBaHOi BOAM B IpOLEC]
30epiraHHs IPOAYKTH PO3KJIAAaHHs IJIACTUKY, I10 3’SBISIOTHCS B MaTepiaii IUIALIKK MPH Helo-
TpUMaHHI yMOB ii BU/IyBY i3 npedopmu (30KpeMa TemrepaTypu i THcKy) [3 - 6]. B Ykpaini aitoTh
HOPMATHBHI JOKYMEHTH, 110 PErJIaMeHTYIOTh MUTAaHHS BUPOOHHIITBA IJIACTUKOBOI Tapy Ta JAOMYycC-
TUMOI KOHIIEHTpAIll Mirpaiii IKiJJIMBUX PEYOBHUH 3 IUIACTUKOBOI Tapu Ta KPUIIKU y BOAY. 3T1THO
IIUX JIOKYMEHTIB y (pacoBaHiil Boji B mpotieci i1 30epiranHs JOLIbHO KOHTPOJIIOBATH BMICT (popma-
JBJIETiy, aleToHY, TeNnTaHy, TeKcaHy, KaaMilo, Maprafiio, eTHJIAIeTaTy, METHJIOBOTO CIHPTY,
CIupTy 1300yTHIOBOTO, Mifi, IIMHKY, CBUHI[IO, HIKENIO, 3aji3a, XpoMYy, allfOMiHii0, 00py, BaHAIIIO,
Oepuiiiio, pTyTi, MUII KY, KOOAJBTY.

3 BpaxyBaHHs Pe3yJbTaTiB BUKOHAHOTO JIITEPATYPHOTO OMISAAY CIUIAHOBAHO Ta MPOBEICHO
KOMIUIEKC €KCIIEPHUMEHTAIFHUX JOCHTIKEeHb, CIIPSIMOBAaHMX HAa BCTAHOBJICHHS 3MIiHH SIKOCTiI BOIH
MiHepanbHOI MPUPOHOI HEra3oBaHOI CTONIOBOI B mporieci ii 30epiranns B [IET(®D) Tapi mpoTsirom
TPHOX MICSIIB 32 PI3HUX YMOB B HaBKOJIMIITHHOMY CepeAOBHUII. Y MOBH 30epiraHHs (pacoBaHOi BOAU
Oynu HacTymHi: 3pa3ku Nel 30epiranu B MpUMIIIEHHI 1 BOHU 3HAXOAWIUCS i/ MOCTIHHUM BILTUBOM
COHSIYUHUX IPOMEHIB; 3pa3ku Ne 2 30epirajiu B IpUMIILIEHH] B 3aTeMHEHOMY Miclli; 3pa3ku Ne3 30e-
piranu B Kamepi XOJOJMIBHUKY IPH TEMIIEpaTypl HaBKOJIMIIIHBOTO CEpeIoBUINA B MeXax BiJ 4 10
6 °C. AHaJi3 OKa3HHUKIB AKOCTI MiHEPAILHOT IPUPOIHOT BOIH 31 CBEPJIOBHHH, TTicIIsA 1l 06po6IIeH-
Hs Ha TexHonoriuHii niHii TOB «KpuBoosepcbka XCDy», a TakoX BIPOJOBXK Mepioay 30epiraHHs
3MIMCHIOBAJIM 33 JIOTIOMOTOI0 CTaHJAAPTHUX OPTaHOJENTUYHUX Ta (PI3UKO-XIMIYHUX METOJIB JOCIHi-
JOKEHHS.
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[TpoTsirom TphOX MicsIiB 30epiranHs (pacoBaHOi MIHEpAIBHOI MPUPOIHOT HEra30BaHOI CTO-
JIOBOI BOJM BifOynucs 3Minu ii skocti. Tak, iIHTEHCHBHICTB 3amaxy Bojau, BusHayeHa npu 20 °C, He
3MiHMIACS, @ iIHTEHCUBHICTD 3amaxy Boau, BusHadena npu 60 °C — memo noripmmiacs. B excrnepu-
MEHTI TaKoX 3a(iKCOBaHO HE3HAYHY 3MiHY 3a0apBieHOCTI Boau. BeTanoBneno, 1o B npoteci 30e-
piranHs (gacoBaHOi BOAM 3a PI3HUX YMOB BiI0yBa€eThcs 3MiHA 3Ha4YeHb pH BoaM, 3aranbHOI JTyKHO-
CTi Ta )opcTkocTi Boau. [Tokazano, 1m0 HailOLIbII IHTEHCHBHOIO € MIrpallis TAKMX METaJliB, SIK Ka-
JBIIHA, MarHii, XpoM, aJIFOMiHiNi, MOTiOaeH. [[iIBUIyeThCS BMICT Y BOJII TaKOX CyibdaTiB, momido-
c¢ariB 1 HITPOTEHBMICHUX CIIONYK. 3 aHaJi3y OTPUMAHHUX EKCIIEPUMEHTAIbHUX AHUX BU/IHO, IO
CHPUSIOTH MIrpailii 3a3Ha4eHUX BHIIE KOMIIOHCHTIB y BONY IOCTIifHE COHSIYHE ONMPOMIHCHHS IUIS-
IIOK 3 BOJOIO, IMiJIBUIICHHS TEMIIEpaTypyd B HABKOJIMIIHBOMY CEPEIOBUIII, JIy)KHE CEpPEIOBUILE Y
BO/Ii, MIIBUIIIEHUI BMICT KPEMHI€BOT KUCIIOTH.

BukoHnane ekcrieppuMeHTalbHE JOCIIKEHHS M0Ka3ajo, 0 BIPOJAOBK TPHOX MICAIIB 30epi-
TaHHd KPUTUYHOI 3MiHU MOKa3HHKIB AKOCTI (pacoBaHOi MiHepanbHOi Boau B [IET(D)-Tapy 3 HOBU-
MU TEXHIYHHUMHU XapaKTEPUCTUKAMH He BinOyBaeThes. [lepeBUIICHHS HOPMATHBHHUX 3HAYCHb TOKa-
3HHKIB SKOCTI BOAM 32 BCiMa MOKAa3HWKaMH HE BCTAHOBJICHO. Pa3oM 3 TuM KOHIEHTparlis y BOAl
HU3KHU JIOMIIIOK BOJW BXKE Yepe3 TpH Micslli 11 30epiraHHs y IJIaCTUKOBIM Tapl 3HAXOAUTHCS HA Me-
X1 TpaHUYHO JomycTUMOi. ToMy HayKoBe JOCHIKeHHs Oyle MaTH MPOAOBXKEHHs. 30Kkpema, Oye
nocriimkeno mirpanito aomimmok i3 [IET(®) tapy y Boay B mpotieci 11 Oibl TpuBasioro 30epiranxs
132 pI3HUX YMOB B HABKOJHMIITHEOMY CEPEJOBHUIIII.
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PO3POBKA XJIIBOBYJIOYHUX BUPOBIB O310POBYOI'O
NHNPU3HAYEHHA

laxiza 0O.B., k.1.H., 1011, le}IHCBa JILJI., K.T.H., 1FOpO}1ﬂHK0 B.C., 6akanasp,
2HemannM A.O., 3aBifyBa4Ka TeXHOJIOTTYHUM BilAlIECHHAM
1)1epmanﬂnifl BUIIMI HABYAJIbHMII 3aKJIa] «YKPaiHCHhKUIA Jep:kaBHMIl XIMiKO-TeXHOJIOTiYHNI
YHiBepcHTET, TexHomoriunmii (paxoBuii Kos1e1K JHINPOBCHLKOIO 1eP:KABHOIO
arpapHo-eKOHOMIYHOI0 YHiBepCHTETY

B nam gac npoGiiema BUpOOHUIITBA XapUOBUX MPOJIYKTIB Jie/lali YCKJIQIHIOETHCS 1 3arocT-
PIOETBCS Yepe3 3pOCTAHHS CIIOKMBAHHS Ta 3MEHIIICHHS TPUPOHUX PECYPCiB XapyoBOi CHPOBHHU. 3
XK1 JIOMHA OTPUMYE PEYOBMHH, IO HEOOXiIHI /Uil HOPMAJIbHOI KUTTEMISIIBHOCTI OpraHizmy. ¥
OUIBIIOCT] HACEJIEHHS BUSBIIEHO MOPYIIEHHS MMOBHOIIIHHOIO Xap4yyBaHHS, 110 OOYMOBJIEHO, SIK He-
JIOCTaTHIM CIIO>KMBAaHHSAM XapyOBUX PEUYOBHH, TaK 1 HECTauero OiIKiB, )KUPIB, BYTJIEBOIB Ta iX He-
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palioHaJIbHUM CIIBBIAHOMIEHHSM. Y 3B 53Ky 3 IIUM HaJlaHHS MPOAYKTAM Xap4dyBaHHS 03J0POBUUX
BJIACTUBOCTEH € TOCUTb aKTyaJdbHUM [1].

B po6oti npencTaBiieHo pe3ynbTaTH ONTUMI3AII] CKIIAAy 1 BIACTUBOCTEH MIIIEHUIHUX OyII0-
YOK 03/I0pOBYOTO NMPU3HAYCHHS 3 JOJAaBaHHAM IapOy30BOTO MIPOTY.

I"apOy30Buii MIPOT € BUCOKOOUTKOBUM MPOAYKTOM, OUIKOBI (hpakIlii SKOTO MICTATh MOBHUMN
Ha0ip ecceHIiaIbHUX aMiHOKHCIIOT, 10 MiATBEPIKYE HOro BUCOKY Oi0JIOTIYHY HiHHICTh. Takox B
rapOy30BOMY IMIPOTi MICTHUTBhCS BEJIMKA KUIBKICTh apriHiHY, KM € HE3aMIHHOK aMiHOKHCIIOTOIO
JUIs JiTed Ta nitTHiX goaei. [lpot 3 Hacinas rapOy3a ocoOnmuBo G6aratuii Ha Xap4yoBi BOJIOKHA, MaK-
pO- 1 MIKPOETIEMEHTH, BITAMiHH.

BupoOuunya penentypa Oyn0uky JOPOKHBOI BKJIIIOYA€E HACTYIHI IHTPEIIEHTH, Yo:

OopomrHo mmennuHe 67,63; npixmki mpecosani 1,56; mykop 12,48; maprapun 17,70; cinb 0,63.

Hemosmikom 11i€i penienTypu € neBHa OJTHOMaHITHICTh CKJIaay OYJO0YKH, KOMIIOHEHTH SIKOT HE
3a0€3MeuyroTh JOCTaTHINA BMICT OUIKY, KIIITKOBUHHM, a TAKOX MiHEpaJIbHUX PEUOBHH Ta BITAMIHIB.

Jliisa HajaHHa Oynodlll JOPOKHIM 030POBYMX BIACTHBOCTEH aBTOpaMM 3alpOINOHOBAHO Y
BUPOOHUYY pelenTypy OyJ04yHHX BHPOOIB, IKa MICTUTh OOPOIIHO MIIEHUYHE, JIP1KDKI MpecoBaHi,
ClJIb,MaprapuH Ta IIyKOp, BBOJUTH TapOy30BUI MIPOT MPH HACTYITHOMY CITIBBITHOIICHH] IHTPETI€H-
TiB, %: OOPONIHO MIIIEHUYHE BUIIOTO cOpTy 63,57-64,93; npixkmxki npecosani 1,53-1,57; cinb 0,61-
0,65; mykop 12,45-12,50; maprapusn 17,68-17,73; rapoy3osuii mpor 2,03-6,76 [2].

VY cydacHOMYy XJ11000YTOYHOMY BUPOOHUIITBI SIK )KHPOBY OCHOBY HAWYACTIIIE BUKOPHUCTO-
BYIOTh MaprapuHu, 00 y POCIMHHHUX OJisIX IMOMITHO HENOCTaTHI BMICT HACHYCHHUX YKUPHUX KHC-
J0T. BHachiok nporo y xapuyBaHHi JTOIIJIEHO BUKOPHCTOBYBATH TIOPSI 3 TBAPUHHUMH KHPAMH Ta
POCIMHHUMH OJisIMH MaprapuHu. B ymMoBax BUPOOHHMIITBA BUKOPHCTAaHHS MaprapuHy IMOJETIIye
npoIiec JO3yBaHHs XapuoBOi CUPOBUHM, IO HAJIAE IIbOMY ITPOAYKTY I1€BHOI TEXHOJIOTIUHOI IepeBa-
TH.

Buecenns maprapuny Ta rapOy30Boro mpoty B OyinouHi BupoOu 3abe3nedye rapHuii 00'eM,
MOPHUCTICTH 1 HOPMOCTINKICTD, €MACTUUHY M'IKYIIKY 3 100pe pO3BHUHEHOIO MOPHUCTICTIO, MOJIOBXKY-
€TBCS TEPMiH 30€peKEeHHSI HUIMH CBI’KOCTI. MaprapuH 3a0e3rneuye HeOOXiJHHUI PiIBEHb BMICTY KUY
B OyJ104YHMX BUpOOax.

KonTtponbHi 3pa3zku Oymouok i JOCTiAHI 3pa3Ku 03J0POBYOTO NMPU3HAUYEHHSI BUTOTOBIISUINCS
OTApHUM CIOCOOOM, Ticisi OpOMiHHSA 1 BUCTOIOBAHHS 3arOTOBKM BHITIKAIU MpU Temmnepatypi 180-
190°C mpotsirom 15 xB. ['0TOBI BUp0OOM 0XOJI0KYBAIH.

Otpumani OynouyHi BUpoOH 3 rapOy30BHM IIPOTOM MalOTh BIJAIMOBIIHI OpraHOJIENTHYHI Ta
(b13UKO-XIMIYHI TTOKA3HUKU SKOCTI, 110 HaBeJIeH1 B Tabnuisix 1 Ta 2, mo MiaATBepIHKY€E TEXHIUYHUI
pesyabTat [3].

Tabauus 1 — Opra”oJien THYHI MOKA3HUKHU 0YJJOYHMX BUPOOiB 3 rap0y30BHM LIPOTOM

) COT— KonTpons- Bwmict rapOy3oBoro mpoty,%
HUI 3pa30K 2,03 3,38 4,73 6,76
. HepiBHa, HasiBHI HepieHa, Oyr-
CraH noBepxHi I'magxa I'manka I'manka p . p » 0¥
i APUBH pucra
3abapsiennsi | 3onotucro- | 3onortucro- | Kopuune- . TemHo-
. . N Kopuunesnit .
CKOPUHKHU JKOBTUHU JKOBTUH BUU KOPUYHEBUHU
: NV Ceitiuii 3 dic-
Komip m'sky- L . L CeiTnnii 3 dicrami- (1).
CaiTnuit CaiTiuit CaiTnuit S r TalIKOBUM BiJI-
LIKH KOBUM BiJITIHKOM .
TIHKOM
. ToHKOCTIH- ToHkoCTIH- . .
Crpykrypa ToHkoCTIHHA, . . . . ToBcTocTiHHA, ToBCTOCTIHHA,
. . . Ha, pIBHOMIi- | Ha, piBHOMi- . . . .
MOPUCTOCTI piBHOMIpHa piBHOMIpHa HEepiBHOMIpHA
pHa pHa
XapakrepHuit Xni6HUH 3 cH-
bes apomary | bes apomary | 3 snerkum apoma-
Apomar JTAHOMY BHPO- JLHUM apoMa-
rapOy3a rapOys3a TOM Tap0y3a
oy TOoM rapOysa
XapaktepHuit Xapakrtep- Xapaktep- . o
p p P P ap P XapakTepHuil f1a- XapakTepHuit
Cmax JAHOMY BHPO- | HU JaHOMY | HHH TaHOMY
HOMY BHUPOOY JaHOMY BHPOOY
oy BUPOOY BHPOOY
Po3zxxoByBa- .
. obpa o0pa obpa o0pa HesanoBinpHa
HICTb M'SIKYILIKH| Jlodp Hlodp Hloop Jlodp g
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Taoauus 2 — Pi3uKo-XiMiuyHi NOKA3HUKHU 0YJI0YHUX BUPOOIB 3 rapO0y30BUM HIPOTOM

. JlocniaHi 3pa3ku
KonTponbunii :
[TokazHuk 3DA30K Bwmict rap6y3oBoro mpory , %

P 2,03 3,38 473 6,76
Bosoricts, % 31,76 32,62 33,49 33,63 33,86
prerier 78,5 78,9 78,3 75,4 73.9
Kucnoraicte, 2,15 2,10 2,10 2,05 2,05
rpaj
Buict npore- 5,68 6,03 6,25 6,49 6,82
iy, %

[TpoBeneHi MOCIiKEHHS TO3BOIIIIA PO3POOUTH CKIal OyIOYOK, 30allaHCOBAHHM 32 MOXK -
BHUMH PEYOBHHAMH, BUPOOHHIITBO SIKUX PO3IIMPIOE ACOPTUMEHT XJ11000YI0UHIX BUPOOIB 03/10pO-
BYOTO MMPU3HAYCHHS 3 HEBHCOKOIO BaPTICTIO.
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YIOCKOHAJIEHHS JY I UJIBHO-ILII®YBAJTBHOI MAILIMHU

I'anonwk O.1., a.1.H., npo¢., Hunko .M., K.T.H., 101., [L1icrok /1.O., maricTp
Opaecbka HalliOHAIbHA aKA/IeMisi Xap40BHUX TeXHOJIOTii

TexHOOTi€10 BUTOTOBJICHHSI BCIX BUJIIB KPYII Mepe0adeHuil mporiec JyieHHs. bynydn oc-
HOBHOIO OIlepalli€lo, JyeHHs (pakTUYHO BU3HAaYa€ KUIbKICHI Ta SKICHI MOKAa3HUKHU IpoIecy, TOOTO
e(eKkTUBHICTh BUPOOHUITBA. OCHOBHUM 3aBJIaHHSM TEXHOJIOTIYHOTO TMPOLECY JYLIEHHS € BiaJi-
JIeHHs 000JIOHOK, SIKI He 3aCBOIOIOTHCS OPTaHi3MOM JIIOJIMHU, BUAAJICHHS 3apojiKa, a TaKOX IOJIiMN-
HIEHHSI OPTraHOJENTUYHNX MOKAa3HUKIB Ta 30BHIIIHBOTO BUTIIALY Kpynu [1].

JUis TyIIEHHs 3epHA Yy SIKOro 0OOJIOHKM MILIHO 3B’sI3aHi 3 SJpOM BUKOPUCTOBYIOTh JTYIIMIIb-
HO-1Ti()yBanmpHI Mamuau abpasuBHoi fii iy A1-311IH-3 Ta ix anamoru. Hemomikom 1iux Mammaun
€ HU3bKA TEXHOJOI1YHa €()EKTUBHICTD, 1110 3yMOBIIOE€ HEOOX1IHICTh BUKOPUCTAHHS 0araropa3zoBUX
MTOBTOPHUX TPOMYCKIB 3€pHA Uepe3 OJHOTUITHI MaiHU [2]. MeToro poOoTH € 301IbIeHHS eeKTH-
BHOCTI MPOLECY JIYIIEHHA-IUTI(QYBaHHS Ta PO3IMIKUPEHHS MOXINBOCTI MEpEepOOKH Pi3HUX 3€PHOBHUX
KYJBTYP.

[TocTaBieHa MeTa J0CIATaETbCs 3aCTOCYBAaHHSAM TajbMIBHUX MEXaHI3MIB y BUTJISAAL PE3UHO-
BUX IJIaHOK 13, Kl mepecyBaloThCs Y paJialibHOMY HAMpsSMKY 3aBAsKM TBUHTOBUM MEXaHi3MaM.
["anbpMOBI JIOMATKK 3YMUHAIOTE 00EPTaHHS 3€pHA HABKOJIO pOTOpY MaluHU. Po3pobieHe TexHiuHe
PIIIIEHHS T03BOJIsI€ 30UIBIIMTH MBUAKICT a0pa3suBHUX POOOYNX MOBEPXOHB BIHOCHO IIapy 3epHA
B poOouiii 30H1. B pe3ynbTaTi npuiHATOro pimeHHs 301IbIIY€eThCs €(DEKTUBHICTD JTYIICHHS.

Jlnst 3MEeHIIeHHsS BiZIHOCHOI Bard poTopa 3alporOHOBAHO BHKOPHCTOBYBAaTH HOBY (hopMy
abpa3uBHUX AMCKIB 6 — Tapuryacty. [loaibna opma 301IbIIKTE IOy POOOYOT 30HU 6€3 3HAYHOTO
30UTBIIICHHS MAaCH POTOPY MAITUHH.

Jlnst 301IBIIEHHST MOXJIMBOCTI 0OpPOOKH 3epHa pi3HUX KYJIbTYp B poOOouiil 30HI MallIWHI 3a-
IIPOMIOHOBAHO 3aMIHUTHU KJIMHOIACOBY IMepeaavy Ha macoBiif BapiaTop 12. 3a paxyHOK 3MiHHM JllaMe-
TpiB 00XBaTy KOHYCHHX JMCKIB BEIEHOTO IIKiBa 3MIHIOEThCS NEpeAaTHE BiAHOIIEHHS, 110 J03BOJISIE
M1/UTalITOBYBATH MOMJIMBOCTI MAIlIMHU I PI3HUX (PAKTOPIB Ta BUAIB KYJIBTYP.
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[Ipu Takomy BapiaHTi yJOCKOHAJIEHHS PO3IIUPIOIOTHCS MOKJIMBOCTI MAIIMHU JIJIsl BUKOPHC-
TaHHs Ha KPYN SHUX, OOPOIIHOMEIHHHUX Ta KOMOIKOPMOBHX BUPOOHUIITBA.

CxeMy MaliHU MPeCTaBIeHO Ha pUCYHKY 1. CHUTOBHH UIiHAD 4, 0 CKIATAETHCS 3 TBOX
HAIIBUWIIHAPIB, CKPIIICHUX MiX CO0O0I0 TaTbMIBHUMU JIOMAaTKaMu 13, BCTAHOBJICHHI B KOPITYCi 5
poboyoi kamepu. Ban 3 3 abpa3uBHUMEU KpyraMu 6 00epTaETHCS B IBOX IMIIMIAITHUKOBUX OIMOpax & 1
11. ¥ BepxHiil yacTHHI BiH MYCTOTUIMH 1 Ma€ LIICTh Ps/IiB OTBOPIB, MO BiCIM OTBOPIB B KOKHOMY
panay.

Ha mammni BcTaHOBNEHI npuiiMansauid 7 1 BumyckHuid 1 marpyOku. OctanHiid 3a0e3neue-
HUW TPUCTPOEM JIJISI PETYIIFOBAHHS TPUBAIOCTI OOPOOKH MPOAYKTY. AcCHipaliiHUN TOBITPSAIIPOBI
KPIIUIATH 10 (uiaHis naTpyOka, BCTAHOBJICHOTO B 30H1 KUTBIIEBOTO KaHATY (ISl BUBEJICHHS MYYKH)
Koprrycy 2. IlpuBin MamuHu 311HCHIOETHCA BiJl €IeKTpoABUryHa 9. PoTop mpuBonuThes B oOepTaH-
HS B/l €JIEKTPOJIBUTYHA 3a JOTIOMOT010 1macoBoro Bapiatopa 12. Kopmnyc 5 poGouoi kamepu npuea-
HaHWI 10 KOPIYCY 2, IKUH, B CBOIO Uepry, BCTAHOBIIIOETHCS Ha cTanuHi 10.

3eHo Kpi3b npuiiManbHUil naTpyOoK 1 mif Ji€r0 CUIIM Baru MOTPAILUISE Ha TOPLEBY MOBEPX-
HIO BEpXHBOTro abpasuBHOTO Kpyra. Ili gi€ro BiAIEHTPOBOI CHIIM 3aCHUIIAETHCS B 3a30p MIX CHUTO-
BUM LUJIIHAPOM, raJIbMiBHUMH JIOTIATKAMH Ta OOKOBOIO MOBEPXHEI0 a0pa3uBHOrO Kpyra. O00JI0HKI
BIJIOKPEMITIOIOTHCS 32 PaxyHOK abpa3uBHOro TepTs. [IoBiTps mocTynae y BEpXHIO YaCTUHY MyCTOTi-
JIOTO BaJia 1 Kpi3b OTBOPHU Ha MOBEPXHi Bajia MpoayBae podouy 301y MamuHu. OO0JIOHKH Y BUTIIAI
JTY3KH Ta My4elli MPOXOJATh KPi3b OTBOPU CHTOBOTO HMJIIHJAPY 1 MOTPAIUISIOTH Y KUIBLIEBUH 3a30p
MK CUTOM Ta KopirycoM 2. J[ani BOHM HampaBsSIOThCA Y acmipaliifHy Mepexy, 0C11aloun y [UKI0-
Hi. [HTeHCUBHICTH 0OPOOKM MOBEPXHI 3€pHA PETYIIOIOTH 3aCYBKOK y BHITYCKHOMY IMaTpyoOIli a Ta-
KOX MiI0MParouy BiAMOBIAHY IIBHIKICTh OOEpTaHHS POTOPY MALIMHH 32 JOMOMOIOI0 KIMHONACO-
BOro Bapiaropa. Pexxum poOOTH MalIMHU KOHTPOJIOIOTH 110 aMIIEPMETPY B 3aJI€KHOCTI BiJ HaBaH-
Ta)XCHHSI €JIEKTPOBUTYHA.

YmoBHI NoIHaYeHHS
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Puc. 1 — JIlymmiabHo-nuIipyBajibHa MallInHA
[IpoBenene ynockoHaJIeHHS JYIIMIbHO-IUTI(YBaIbHOI MAalIMHHU JTO3BOJIMIO PO3IIUPHUTH ii
TEXHOJIOT1YHI MOKJIMBOCTI 110 TepepoOIli pi3HUX 3€PHOBUX KYJIBTYP, @ TAKOXK 30UTBIIUTH MOXKIUBO-
CT1 peryJitoBaHHs IHTEHCUBHOCTI OOpOOKHU MOBEPXH1 3€pHA B Pe3yJbTaTi IUIABHOI ONEPaTUBHOI 3Mi-
HU IIBUAKOCTI 00epTaHHs a0pa3sMBHOIO POTOPY Ta MOJIOKEHHS TalbMIBHUX JIOMIATEH.
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JOCJI)KEHHS IPHCTPISA TPAHYJIIOBAHHS! KOMBIKOPMIB 3 ME-
TOIO MOJAEPHIBALIII

Anexkcammu O.B. K.T.H., g011., 'onyapyk I'.A. K.T.H., 101., [Jo0pin B.A. marictTp
Onecbka HaLiOHAJIbHA aKaJeMisi Xap40BUX TEXHOJIOT i

Ha cporoani mpu mpoMHCIOBOMY BUPOOHHIITBI KOMOIKOPMIB 32CTOCOBYETHCS MPHUCTPI
YIOpPaBIIHHS MPOIIECOM TPaHyJIIOBaHHS, 1[0 MICTUTh CTAOLTI3aIli0 MapaMeTpiB CTPYyMOBOTO HaBaH-
Ta)XEHHS 1 BUTPATH Tapa.

OnHak y BiIOMHMX MEXaHi3Max HE BPaXOBYEThCS 3aJE€KHICTh HEOOXIHOIO BMICTY BOJIOTH Y
KOMOIKOpMI BiJl BUAY 1 SKOCTI TpaHYII0EMOT0 KOMOIKOpMY, TOMY NPH 3MiHI (i3MKO-MEXaHIYHIX
BJIACTUBOCTEH Marepiaiy, o NepepoOIsieThCs 3 PO3CUIIHOTO KOMOIKOPMY, BpaXyBaTH sIK€ MPAKTH-
YHO HE MOJKJIMBO, BIJIOMi MPHCTPOi HE 3a0€3MeUyl0Th ONTUMAILHUX MapaMETPiB 1 BUSABIAIOTHCS
MaJloe(peKTUBHUMU.

MeToro BUHAXO/Ay € IiJIBUMICHHS MPOAYKTHBHOCTI ITPOIIECY, MOJIIMIICHHS SKOCTI TPaHyll i
3MEHILIEHHS BTpAT IIiJ] Yyac MycKy Mpeca.

[ToctaBiieHa MeTa 10CATA€THCS TUM, 1110 [IPUCTPIM 3a0e31eUeHUI 1aTYMKOM CTPYMOBOIO Ha-
BAaHTA)KCHHsI FOJIOBHOT'O MTPUBOAY Mpeca, MeXaHI3MOM JUCTAHIIIIHOrO YIpaBIiHHS MPOAYKTUBHICTIO
KUBHJIPHUKA Ha BXOJ TIpeca, PeryisTopoM, KOJOBOIO 32/IaTYNKOM PETYISATOPa, MEXaHIYHUM JIIIH-
JBHUKOM CXMJIIB, KOJIOBOIO INEPETBOPIOBAYEM UNCJIA CXMWJIIB 1 JIOTIYHUM IMPHUCTPOEM, IO Ma€ JBa
BXOJIM 1 JIBa BUXOJM, IPUYOMY HEPIIMNA BXiJ] JOTIYHOTO MPUCTPOIO 3'€THAHUN 3 BUXOJOM BUMIpIO-
BaJIbHOTO MEXaHI3MY JJIs BUMIPIOBAHHS BMICTY BOJIOTH B KOMOIKOpMI, a APYTUH - 3 BUXOJOM KOJIO-
BOTO IEPETBOPIOBaYA YHCIA CXHIIIB, BXiJ[ SKOTO TIOB'S3aHUI 3 MEXaHIYHUM JIIUYMILHUKOM CXHIIIB,
pU [[bOMY MEPIINI BUXiJ JOTIYHOTO MPUCTPOIO 3'€IHAHUM 3 MEXaHI3MOM YIPaBIIHHS KOHTPOJIb-
HUM KJIallaHOM, a JPYTUil — 3 BXOJOM KOJIOBOTO 33/IaTYHKA PETyIIsATOpa, MPUIOMY BXiJ peryisropa
NOB'A3aHUN 3 BUXOJOM JaTUYMKa CTPYMOBOTO HAaBAaHTAXXEHHs T'OJIOBHOTO MPHUBOJY Ipeca, a BUXIJ
Horo 3'elHaHKIl 3 MEXaHI3MOM JIMCTaHLIHHOTO YIIPaBIiHHS MPOAYKTUBHICTIO )KUBUJIBHUKA HA BXO1
npeca.

ITpuctpiit (puc. 1) MICTUTh BUMIPIOBAJIbHUI MexaHi3M | ais Oe3nepepBHOIO BUMIPIOBAHHS
BMICTY BOJIM Y KOMOIKOpMi, MEXaHIYHUHN JIYMIBHUK 2 CXUIIIB, JATYMK 3 CTPYMOBOI'O HABaHTAXKEHHS
TOJIOBHOT'O ITPUBOJY NpeCa, KOJOBUI MepeTBOpIoBay 4 yncia CXUliB, JOTTYHUM NPUCTpPI 5, 110 Mae
JIBa BXOJM 1 /IBA BUXOJH, KOJAOBUI 3a/laTUUK 6 PEryisaTopa, peryastop 7, MeXaHi3Mm 8§ ymnpaBIliHHS
KOHTPOJIbHUM KJIaITaHOM, MEXaHI3M 9 TUCTAHLIMHOTO KepyBaHHS MPOAYKTUBHICTIO JKUBUJIbHUKA Ha
BXO/I1 Ipeca, KOHTPOJIbHUH KnanaH 10, kUil peryitoe nojgauy rapsyoi napu BcepeuHy 3MilryBaya
npeca.

Pobota npuctporo ynpasiaiHHS BiIOYBA€ThCS HACTYITHUM YHHOM.

Curnanu BiJ 1aTyuka 3 CTPyMOBOT'O HaBaHTaKEHHS TOJIOBHOTO MPHUBOJY Tpeca 1 KOJIOBOTO
3ajaTyrKa 6 perynasTopa Oe3nepepBHO MOJAIOTHCS B PErynarop 7, sSKUM BUPOOJS€ CUTHAIH, ILO
YIIPABJISIIOTH, 10 HAIXOATh HA BX1J MEXaHI3My 9 JUCTaHIIMHOTO KEPYBaHHS MPOMYKTHBHICTIO
XKUBHIIbHHUKA, 1110 3a0e31meuye poOoTy mpeca Ipu 3alaHOMY piBHI HaBaHTakeHHs. CUTHAIM 3 BUXO-
JIy JIOTIYHOTO TPHUCTPOIO 5 HAAXOAATh HA BX1J KOJOBOTO 3aJaT4YMKa 6 BIAMOBIAA€ MaKCUMaIbHO
JIOITYCTUMOI IO MOTY>KHOCTI TOJIOBHOT'O MPUBOJTY CTPYMOBOT'O HaBaHTAXKEHHS.

VY pexumi mycKy cTaHy KOJOBOTO 3a/laTdyuka O 3MIHIOIOThCS TUCKpeTHO. KomoBwii 3amaTamk
Ma€ IIICTHAAUATh CTaHIB MOYMHAIOYM BiJ CTaHy BiJMOBIJHOIO CTPYMOBOI'O HaBaHTAXKEHHS XOJIOC-
toro xony (kox 0) 1 KiHYarOYM CTAaHOM, BIATIOBITHUM CTPYMOBOT'O HABAHTAXKEHHS, MAaKCUMAJIBHO
JOIYCTUMOI [T JaHOTO Tipotiecy (kox 15).
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CurHanu 3 BUXO/y BUMIPIOBAJILHOTO MeXaHI3My | a1 Ge3nmepepBHOTO BUMIPIOBAHHS BMICTY
BOJIOTH Y KOMOIKOPMIi 1 KOZOBOTO TIepeTBOpIOBayua 4 yucia CXUIiB 0e3nepepBHO HAAXOIATh BiAIO-
BiHO BXoaM 1 1 11 jmoriunoro nmpuctporo 5. 3 BUXOAY JIOTIYHOTO MPUCTPOIO 5 CUTHAIH MEPIOTUIHO
nac Ha BXiJ MEXaHi3M § yImpaBIiHHS, 3 BUXOAY SIKOTO MOJAIOTHCS YIPABIiHHS HA BXiJ KOHTPOJIBHO-
ro xianana 10, mo perysoe mojxady napu BcepenHy 3MilryBada npeca.

7 z 3
4
Bxio I'| |Bxio II
Buxio Il
5 6 7
|Buxi0 I i
8 9
0

Puc. 1 Ilpucrpiii 1y ynpapJ/iiHHA NPOLECOM rPaHY/II0BAHHA KOMOIKOPMIiB

VY pexuMi mycky 3 BUXOAy | JIOTIYHOrO MPUCTPOIO MOCIIOBHO 3HIMAIOThCSA CUTHAIU KUlb-
KOCTI SIKMX BIJIIOBITA€ KIJBKICTh CTAHIB KOJOBOTO 33JaTUWKa, 30UIBIIYIOYM IMOCTYIOBO IMOJAdy
napa B 3MillyBad.

VY crarionapHOMY pexuMi poOoTH Ipeca JOTrTuHUN MpHUCTpiid 5 BUpoOisie Ha Buxomi | cur-
HaJIM, SKi 1HIIIOITH 3MIHU MOJadi [apy 3a JIOIOMOTOK MeXaHi3My 8 yNpaBiiHHS 1 KOHTPOJIBHOTO
kinamada 10 TakuM YMHOM, MIO0 peai3yBaTH TOIIYK ONTHMAIBHOTO ITOJIOKEHHS KOHTPOJIBHOTO
kianada 10, npu sAKii JocAraeTbcsi MaKCUMaJIbHUI BUX1 TPaHyJl MICHs MPOCIIOBAHHS MPU O0OMe-
JKCHHI Ha 3MICT B HUX BOJIOTH.

Pobota mpucTporo ymnpaBiiHHs He 3al€XUTh Bil alTOPUTMY MOIIYKY, SKHH peani3yeThCs
JIOTIYHUM TIPUCTPOEM 5.

[Tonepenni BUpoOyBaHHs MPOIIOHOBAHOTO NMPHUCTPOIO YIPABIIHHS MPOLIECOM I'PaHyIIOBaH-
HSl TIOKa3aJM MOKJIUBICTE 30171bIIEHHS] TPOAYKTUBHOCTI mporiecy Ha 18 % mnpu 30UIbIIEeHH] BUX1A-
HOMO (hpaxuii micist npociroBaHHs Ha 8 %.
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PROPERTIES OF MATERIALS FOR WATER TREATMENT OBTAINED
FROM WASTE GENERATED DURING THE PROCESSING OF
TOMATOES, PEPPERS AND COFFEE BEANS

Kokhanska A.V., PhD student, Kovalenko O.0., doctor of technical sciences, professor
Odessa National Academy of Food Technologies

The cultivation and processing of vegetable raw materials into food products using various
processes, materials and reagents leads to the accumulation of thousands of tons of waste in the
world every year. A significant amount of waste from the processing of plant raw materials and low
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efficiency of their utilization lead to the accumulation of significant amounts of waste on
agricultural lands and landfills. Under the influence of environmental factors, they are subject to
decomposition. The formed new organic and inorganic substances, including toxic ones, get into the
soil, and from there into underground and surface reservoirs. As a result - deterioration of soil
fertility and pollution of drinking water sources. Other anthropogenic pollutants, in particular heavy
metals, also contribute to the deterioration of drinking water quality. They often end up in natural
reservoirs with untreated industrial and domestic wastewater [1].

The need to reduce waste, the search for new renewable resources, the desire to reduce the
impact on the environment, including water resources, and concern for society have accelerated the
development of research such as processing plant biomass waste into products needed by mankind.
It is known that waste from processing vegetable raw materials contain various chemical
components: mono- and disaccharides, organic acids, cellulose, hemicelluloses, lignin, pectin,
waxes, ash, amino acids, lipids, polyphones and the like. As a result of processing of vegetable
waste with the use of such processes as chemical catalysis and biocatalysts, synthesis,
bioconversion, thermochemical and hydrothermal treatment and others, you can get a lot of useful
products for humans. Today in industrial conditions receive food additives, alcohols, chemical
monomers, building materials, cellulose nanocrystals, bio-glue, nanocomposites, bio-surfactants,
biosolvents, materials to replace PVC, lubricating fuel additives, antioxidants synthesis gas,
biofuels, activated carbon. Promising is the development of new and improvement of existing
technologies for obtaining from plant waste materials (including biosorbents) for water purification
from various impurities [2].

Biosorbents from plant waste, algae, nut shells, as well as activated charcoal - is a solid
pyrogenic material with high carbon content. What unites them is that they come from plant
biomass, obtained by its thermochemical transformation. Such materials contain a certain amount of
organic carbon, similar in elemental composition and predominant chemical bonds. The main
process of obtaining these materials is pyrolysis. Auxiliary processes are washing, grinding, drying,
activation, modification, application to the retaining surface and the like. In the process of
pyrolysis, the formation of solid porous carbonaceous material is a consequence of thermal
destruction of organic compounds. Pyrolysis is carried out in an oxygen-free environment.
Important process parameters are temperature, duration, presence and properties of oxidants [2,3].
Pyrolysis conditions, as well as the chemical composition of the raw material greatly affect the
amount of the final solid product, surface functional groups, and structural characteristics of the
material. Therefore, by changing the conditions of the process, you can get materials with different
properties and applications. There are slow pyrolysis (or thermal carbonization), fast and ultrafast
pyrolysis. The temperature range of these processes does not differ significantly. The rate of heating
of raw materials and the duration of the process are different. The highest yield of solid biocarbon
and the highest percentage of carbon fixation can be obtained by slow pyrolysis [2,4].

Further development of technologies for obtaining and using such materials for water
treatment requires both the systematization of existing information and the solution of a number of
problems. Among them is the study of the properties of biosorbents from different raw materials
and their changes depending on the method and technological modes of its processing [5].

In the experimental work, the bulk density of biosorbents was investigated. It is known that
the bulk density of carbon adsorbents depends on the method of production and the degree of
transformation of raw materials under the influence of external conditions. From a technological
point of view, information on the bulk density of biosorbents is necessary for the design of both
equipment for water treatment and equipment for packaging of finished biosorbents. Also in the
experiment investigated the pH of the aqueous extract of the biosorbent. This indicator characterizes
the properties of the predominant functional groups on the surface of the biosorbent [5].

The raw material for biosorbents was a mixture of waste (1:1) processing of tomatoes and
peppers. The source of waste is an existing cannery in Odessa region. Also, the raw material for the
production of biosorbents was coffee sludge, which is formed during the operation of coffee
machines in restaurants. Coffee sludge from a mixture of Arabica (70 %) and Robusta (30 %)
coffee beans was used in the experiment. To obtain biosorbents, the waste of this raw material was
pre-treated in the following ways: the first — the waste was dehydrated in an oven (t = 105 °C) to
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constant weight; the second - after dehydration in the oven, the raw material was carbonized in an
airtight container, which was placed in a muffle furnace. The raw material was carbonized for T =
30 min and at the furnace temperature t = 600 °C without oxygen supply. Dust was eliminated from
the obtained biosorbents [5].

During the study it was found that the values of bulk density of biosorbents from waste
processing of tomatoes, peppers and coffee are in the range from 0.12 g/cm® to 0.17 g/cm®. For
comparison, the bulk density of charcoal is 0.2 g/cm®. A denser bulk layer is formed by biosorbents,
upon receipt of which the raw material was carbonized. The increase in the density of the material
after carbonization is due to the increase in its fragility and obtaining a finer material. Regarding
another studied indicator, the conclusions are as follows: aqueous extract of non-carbonized
biosorbent is a weakly acidic aqueous medium. This indirectly indicates the presence on the surface
of the biosorbent oxygen-containing groups (carboxyl or phenolic). These groups dissociate in an
aqueous medium and are able to enter into ion exchange reactions, in particular with heavy metal
cations. The pH of the aqueous extract of the carbonized biosorbent, on the contrary, has a slightly
alkaline environment. This is probably due to the reaction of crystals of oxides of alkali or alkaline
earth metals present in biosorbents with water. These changes can be considered positive, because
due to the increase in the concentration of OH groups on the surface of the biosorbent, its
hydrophilicity and sorption capacity should increase [5].
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®OPMYBAHHS AIKOCTI OPTAHIYHOI KYPATUHU

IToBapoBa H.M., K.T.H., noueHT, lllnanak I'.B., K.T.H., 101leHT
Opaecbka HanioHAJIbLHA aKa/ieMisi XapuoOBHX TeXHOJOTii

OpauM 13 GakTopiB, IO BIUIMBAE HA EKOHOMIUHUMN CTaH KpaiHU € MOKPAIIEHHS SKOCTI )KUTTS
I'POMAJISIH, Y TOMY YHMCII i 32 paxyHOK BUPILICHHS MUTaHb 3a0€3MeUYeHHs SIKICHUM 1 0e3MeuHuM
NPOAOBOJLCTBOM [1]. ¥V 1IbOMY KOHTEKCTI NTAaXiBHUUTBO B YKpaiHi BiJIIFpae BaXIJIMUBY pPOJb y 3a-
Oe3neuyeHHl MPOoJ0BOJILYOT OE3MEKH KpaiHH, SK OCHOBHOTO BUPOOHHMKA BUCOKOSKICHOTO TBAPMHHOTO
O11Ka, 9acTKa SIKOTO B pallioHax yKpaiHIliB csarae maixke 40 % 3a paxyHOK CIIOKMBAHHS SI€Ib 1 M'sca
ntuui. [ITaXiBHUITBO, B CBOIO Yepry, € MOOUTBHUM JJISl 3aCTOCYBaHHS 1HHOBAIill Ta 3aTy4yeHHs 1H-
BECTHUIIN 3 PI3HUX JDKEpeN 1 BIAPIZHIETHCA BiJl IHIIMX Tally3eil TBApMHHUIITBA IPUCKOPEHUM 000-
pPOTOM BKJIQJICHUX Tpolleid. 3 Orysily Ha JOCIHIPKEHHsS MPOBIAHUX BUEHUX, OCHOBHUMH Ha-
MpsiMaMy PO3BUTKY NTAaXIBHUIITBA y NEPCIEKTUB] CTAaHYTh HACTYIIHI: ()OpPMYyBaHHS HOBUX
Ta BIPOJHYKEHHS KOJMIIHIX CIIeIialli30BaHUX KOMIUJICKCIB 3 BUPOOHHUIITBA IIPOTYKIii
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NTaxiBHUIITBA Ha 1HAYCTplaJbHIN OCHOBI, OUTHII TMTOBHE BUKOPUCTAHHS T€HETUYHOTO TO-
TEHIlaJly KpOCiB  IITHIll, palioOHaJIbHOI OpraHizauii mnpaii Ta BUPOOHHUIITBA, BIIPOBa-
JDKEHHSI pecypco30epirarounx TEXHOJIOTIM BUPOOHHIITBA TMPOIAYKIlIl; MOTIHOICHHS TIepe-
pOOKM MTaxiBHUYOI CHPOBUHHU, PO3IIMPEHHS ACOPTHUMEHTY 1 MiJIBUIICHHS SIKOCTI IPO-
JIyKIIii 3a paXyHOK BHKOPHUCTAHHSI MOYKJIMBOCTEH MPKUTTEBOTO (DOPMYBaHHS SIKICHUX
Ta KUJIbKICHUX ITOKa3HUKIB M’sica nTuill [2].

Ha skicTe Kypssdoro m’sica, CMakoBi BJIAaCTHBOCTI Ta MOro XIMIYHHUN CKJIaJ BITUBA€E Oarato

daxTopis:
CHajaKoBi (BHII, TOPOJA, JIiHisI, KPOC), CTaTh 1 BIK, HAJICKHUM CaHITAPHO-TITIEHIYHUN CTaH
NTAIIHUKIB, 00JIaJHAHHS, IHBEHTAPIO; 300TITi€HIYHI TTapaMeTpH MIKPOKIIMATy (BEHTHIIAIIA,

OCBITJICHHS, TEMIIEPATYpHi 1 BOJIOTICHI PEKUMH, TOIIO); BiINOBIIHICTh OyAiBeNLHUX Marepialis,
JNOTPUMaHHS BUMOT JI0 TIPOCKTYBAHHs, PO3TAIIyBaHHs i OyJIBHHIITBA NTAITHUKA, HASBHICTh BUTY-
JHHUX MaWJaH4YMKIB, IHCOJIALIT Ta MOLIIOHY NTHULlI; Nis cTpec-(pakTopiB; eheKTUBHICTD Ae31H(EKIIT,
JIe31HCEKIII1, IepaTh3allii; sIKICTh 1 KUTBKICTh MIICTUIKH, 30aJIaHCOBAHICTh  PAIliOHY, KpPaTHICTh
TOJIBII i HAaIyBaHHS, SKICTh KOPMIB; 3aCTOCYBaHHA MPOQUIAKTUYHUX YU JIIKYBATHHHUX MPETapariB
touro [3].

Sk mokasanu JOCIKEHHSI OCTaHHIX POKIB, 3 BEIMKOTO Yucia (akTopiB, 110 BIUIMBAIOTH HA
BUXI1JI 1 SIKICTh M'ICHOT CHPOBHHH 3 MATPAaHUX TYIIOK Kyp4aT-OpoiiiepiB, MEBHUN 1HTEpeC MPEeACTaB-
JSIFOTH BIUTMB (DaKTOPIB TOMAIBIII HA BHXiJ M’sCa, BiJl TEXHOJIOTIYHUX CXeM 0OpoOJIeHHS Ta 00BaIO-
BaHHS TYILOK 1 BiJl IPUHIIUIIIB COPTYBAHHS OKPEMUX YaCTUH Mpu iX mepepoodili. Tema momryky 6e3-
NEYHUX HATYpaJbHUX MPErapariB A NpopUIaKTUKH 3aXBOPIOBAHE TBAPHH 3a OPTaHIYHOTO CIOCO-
Oy iX BHUpPOIIYBaHHS € MPIOPUTETHOIO, AKTYAIbHOIO 1 HEBIJIKIAIHOIO, Yepe3 HEBUCOKY peHTabemnb-
HICTh OpraHiYHOTO BUPOOHUIITBA.

o6 momomortu opraniuHuM Qepmepam 3poOuTH BHPOOHUILITBO MPOIYKIIT MTaXiBHUITBA
peHTabensHIM HeoOXi/THa HayKOBa CKJIa0Ba. bylio MpoBeAeHO cepiro eKCIIepuMEHTABHUX POOIT i3
JOCTIPKeHHs O€3MEYHUX 1 HATYpalbHUX 3aMIHHHUKIB AaHTHOIOTHYHUX PEUOBHH, K1 TPaJULIAHO 3a-
CTOCOBYIOTh IIi/l YaC BHPOIIYBaHHS Kyp4aT-Opoiinepis, /Ui YCIIITHOTO PO3BUTKY OPTaHIYHOTO TBa-
puHHULTBA. J{71 BU3HAYEHHS 1 MOPIBHSAHHA €()EKTUBHOCTI 3alPOTIOHOBAHOTO0 HaMH MPOQiIaKTHY-
HOTO MperapaTy B yMOBaX OpraHivHOrO BUPOOHUIITBA, 32 IPUHIMIIOM aHAJIOTIB 13 T0OOBHX Kyp4ar-
OpoitnepiB kpocy Ko66-500 6yio chopMoBaHo N1BI IpyMH:

. y TepHIOMY MPUMIIIEHH]I MICTHIINCSI KOHTPOJIBHI Kyp4ara, SIKi OTPUMYBAJIH OpraHid-
HUI paiioH 0e3 100aBoK.

. y IpyroMy — Kyp4ara OTpUMYBJIM OPTaHIYHHIA KOPM 3 JI0/IaBaHHSIM JIOTIOMIXKHOI pe-
YOBUHH.

JIJig OLIHKY MOKA3HMKIB SIKOCTI M’sica Kyp4aT-OpoiiepiB, BUPOIICHUX 13 TOTPUMaHHSAM BU-
MOT OpPTraHiYHOTO 3aKOHOJABCTBA, MPOBOIMINCA: (PI3UKO-XIMIUHI JOCHIIKEHHS — MacoBa 4YacTKa
BOJIOTHM; MacoBa 4acTKa JKHPY; MacoBa 4YacTKa OUIKY; OakTepioiorivyHi JOCTIIKEHHS M’ SI30BOi TKa-
HUHU 1 napeHximaro3nux opra”iB, KMA®AHM, BHU3HAuU€HHS OPraHOJENTHUYHUX MOKA3HUKIB Ta
JierycTaliiina ominka m’sica mpoBoamiachk Ha 6a31 OHAXT.

Ta6auis 1 - Ximiunuii ckiaag M’ s130B0i TKAHUHU OPra”HivHUX KypuaT-0poiisiepis, %0

[Toxa3znuk KonTpoan JlonmomizkHa pedyoBHHA
Bosora, % 76,8+0,21 73,79+ 0,39

cyxa pedoBuHa,% 22,04+0,21 25,83 + 0,09

oi1ok, % 21,01£0,17 21,72+ 0,23

xup,% 1,04 £ 0,05 2,01+0,21

KinpkicTh 6i71ka B M’430Bii TKaHUHI NTHULI KOHTPOJBHOI Ta JOCTIAHUX TPyl Oyla MpaKTH4-
HO OJIHAKOBOIO 1 BapiroBaja HEBIPOTIIHO. YMICT OUIKY BiAmoBimaB (i310JIOTIYHINA BroJ0BaHOCTI
Kyp4ar, 1 HU3bKUH YMICT JKHpY B Ipo0ax, 3a XIMIYHOTO aHali3y, y3roJKYBaBCs 3 OpPraHOJENTHY-
HOIO OL[IHKOIO TYIIOK Kyp4aT JOCiIHOI i KOHTPOJIbHOI TPYIIL.
CyTTeBi BIIMIHHOCTI CTOCYBAJIMCS YMICTY XKHMPY Y M’siCl Kypyar. Y KOHTPOJII Iei MOKa3HUK
OyB 3HAYHO MEHUINM, HI)K B JOCI/IHIN Ipymi Opoisepis.
Ile, Ha Hamy AYMKY, TIOB’S3aHO 13 HEJOCTAaTHIM (i310JIOTIYHUM PO3BUTKOM OpraHi3My Kyp-
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yaT (Maca TiJia, TPUPOCTH Ta Maca TYIIKH KypyaT i€l Tpymnu Oy TaKoK HAWMEHIITMMH )

Tadanua 2 — Jlerycrauiiina oninka m’sica (rpyAHi M’si3M) Opra”iuyHux Kypuyart-Opoiisiepis
(mpo0a BapinHs), 6aJ

IHoka3Huk Kounrtpousn JonomizkHa pe4yoBu-
Ha
30BHIMIHIA BUTTIAT 4,71+0,47 5,00+0,01
Komip 5,00+0,01 4,62+0,74
Cmak 4,35+0,75 4,71+0,49
3armax, apomar 4,79+0,39 4,83+0,37
Koncucrenis 4,43+0,45 4,62+0,48
COKOBHUTICTh 4,21+0,90 4,67+0,47
3arajpHa OLIHKA 27,50+0,29 31,46+0,67

SIk BuAHO 3 HaBeneHOI TAaONUII MepeBary 3a BCiMa MOKa3HWKAMU Malli OyNbHOHM 3 M’sca
Kypyar gociigHoi rpynu. OTke, ToJaBaHHs 0 PallioHY JOTOMIKHOT PEYOBHHU JIOIIOMArae Iore-
pEeIUTH 3aXBOPIOBAHHS KypuaT Ta JI03BOJISE IMiIBUIIUTH O10JIOTIYHY Ta XapUOBY IIIHHICTH KYPATHHU.
Pa3oM 3 THM, BaXIJIMBUM € T€, IO NTHUIS BHPOIIEHA B OPraHIYHOMY T'OCIIOAPCTBI 3 JOTPHUMaHHIM
3acaJ TYMaHHOCTI Ta Oyiaromoiy4usi TBapuH. HacTymHMM eTarnoM BHKOHAHHS HAyKOBOi pOOOTH
IUTAHYEThCS. TIPOBEEHHS (PI3UKO-XIMIUHUX JOCTIPKEHb OPraHigyHOro M’sica 3 METOI0 BHU3HAUCHHS
TEXHOJIOTIYHOTO HAIIPSIMKY BUKOPUCTAHHSI.
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SELECTIVITY AND RESOURCE OF BIOSORBENTS IN THE
TREATMENT OF NATURAL AND WASTEWATER FROM HEAVY
METAL IONS

V. Novoseltseva, PhD*, 0. Kovalenko, D.Sc., ?H. Yankovych, PhD student,
’M. Viaclavikova, PhD, %1.V. Melnyk, PhD.
'Odessa National Academy of Food Technologies, Odessa, Ukraine
2Institute of Geotechnics Slovak Academy of Sciences, KoSice, Slovakia

Natural and wastewater contain numerous impurities of organic and inorganic origin,
including heavy metals. Various methods and materials are used to extract heavy metals from water
environment. Biosorbents obtained as a result of processing various plant biomass, including waste
from food and agricultural industries, are promising. Since natural and wastewater are
multicomponent aquatic environments, the question of the degree of biosorption of various
impurities from such an environment during the process is relevant in their practical application. It
is also important to know the resource characteristics of biosorbents, as information about them
allows you to correctly calculate the cost of biosorbent per unit volume of purified water. Therefore,
the aim of the research was to study the selectivity of biosorbents for heavy metals during their
extraction from multicomponent water environment, as well as to determine the number of cycles of
effective use of powdered biosorbents in water treatment.

To perform the experimental study used biosorbents obtained from waste processing green
peas and sunflowers, as well as grapevine. The following methods of obtaining biosorbents were
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used. Green pea processing waste was partially dehydrated at ambient temperature, dried to
constant weight in an oven, and then placed in an airtight container and carbonized in a muffle
furnace at a temperature of 600 °C for 30 minutes. Waste from processing sunflower and grapevine
were already dry therefore it is raw immediately subjected to carbonization. The objects of the study
were three-component and multicomponent aqueous solutions of heavy metals. In particular, an
aqueous solution of metal salts Ni (11), Fe (111), Cd (1), Cu (I1), Pb (1), Mn (I1) with a concentration
of each metal in it equal to 20 mg/dm?® was used. the pH of this solution was 3 units pH Aqueous
solutions of nitrates Pb (I1) and Cd (1), nitrates Pb (1) and Zn (l1), nitrates Pb (11) and Cu (1) were
also used. Three-component model solutions were prepared with a pH = 4 of pH and an initial
concentration of each metal in the solution equal to 100 mg/dm?® The dosage of powdered
biosorbent was 2 g/dm®. During the experiment, the change in the concentration of each metal in the
solution after treatment with its biosorbent was determined. Based on the obtained experimental
data, the percentage of adsorption (A,%) of each heavy metal from solution by different biosorbents
was calculated. Some results of the study are shown in Fig.1.

The analysis of the obtained results allowed to form series of selectivity of biosorbents in
relation to the heavy metals mentioned above, at their simultaneous presence in solution. For pea
peel biosorbent and grapevine biosorbent, this series is as follows: Fe**> Pb?* > Cu?* > Mn?*>
Cd**> Ni®*. And for the biosorbent from sunflower processing waste, it is as follows — Fe**> pb?*
= Cu®* > Cd*>Ni*> Mn?*. According to these results, iron ions have a higher degree of
recovery from solution. We assume that the reason for this is its lower hydration energy compared
to lead and copper ions. It is known that the values of the hydration energy -AGh for these cations
decrease in the following order: Cu** = Ni?*> Mn** > Cd** > Pb* > Fe** [2, 3].

Resource tests were performed to determine the number of cycles of effective use of
powdered biosorbents. The study was performed with a biosorbent from pea peel. An aqueous
solution of Pb (I1) salt with a metal ion concentration of 0.6 mg/dm? was used in the experiment.
The results of resource tests of the biosorbent are shown in Fig.2.
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Fig.1 — The percentage of metal ions adsorption during biosorption from a
multicomponent aqueous solution: 1 — biosorbent from pea peel; 2- biosorbent from
sunflower processing waste; 3 — biosorbent from grapevine
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Fig.2 — The effect of the number cycles of reuse biosorbent from pea peel on the
percentage of adsorption of lead ions from the model solution [2]
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According to the results of resource tests, it can be concluded that the powdered biosorbent
removes almost 100 % of lead (I1) ions from the model solutions during the first nine cycles without
regeneration. That is, the formed complex "biosorbent - adsorbed metal” was not destroyed during
reuse of the material and the biosorbent retained its original properties. Subsequent use of the
biosorbent led to a significant reduction in its sorbent properties [2].
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CHARACTERISTICS OF WATER IN THE DOUGH FOR PRODUCTS OF
DELAYED BAKING

Olha Petkova, Graduate student, Yakov Verkhivker, Dr. Sci., professor, Elena
Myroshnichenko Ph.D, associate professor
Odessa National Academy of Food Technologies, Odessa, Ukraine

For kneading the dough, they often use regular drinking water or purified water with reverse
osmosis systems, which is completely devoid of salts. In both cases, this has a bad effect on the
final result, which is a dough that can be used for delayed baking. Delayed baking technology uses
low temperatures to slow down the fermentation process or stop it altogether. The technology of
"shock" quick freezing of the dough before the final baking for a limited period of time allows not
only postpone baking, but also allows you to take the baked goods outside the enterprise. The main
principle of the delayed baking technology Is a very rapid cooling of the product to a temperature
below minus 3 ° C, followed by a further decrease in temperature, at which the water contained in
the bread freezes, as well as to limit and disappear enzymatic, oxidative, microbiological
transformations. During normal freezing, all water molecules turn into crystals. The faster the
freezing process, the smaller these crystals are. Only with micro crystallization of water, the product
molecules are not destroyed. Blast freezers, thanks to the freezing system with air at minus 40 ° C,
allow reaching minus 18 °C in the middle of the food in less than 240 minutes: the maximum time
during which it is necessary to carry out the blast freezing process to obtain micro-crystallization of
water, thus preserving the unchanged organoleptic properties of the product. Due to the high rate of
freezing and the transformation of water from a liquid state into a solid, the period of bacterial
activity is shortened, since bacteria conduct their life only in the presence of liquid water. Bacteria
of different types have different temperature limits of vital activity. When frozen slowly, traces of
the vital activity of each of the types of bacteria appear in food, while during shock freezing, many
of them simply do not have time to develop. The shelf life of quick-frozen food is longer than that
of food frozen in conventional chambers. After defrosting, there will be no loss of liquid, the
consistency and taste of the product will not change. Blast freezing provides a number of
advantages over the conventional, traditional method of freezing food, namely: reduction of product
weight loss; increase in shelf life; significant time savings. Due to the properties of water at low
temperatures, it became possible to develop a technology for the production of baked goods with
delayed baking. Water has a great influence on the quality of the finished product and the efficiency
of the freezing process. It is imperative to prepare and control this component in terms of
physicochemical (presence of hardness salts), micro-biological indicators, recipe quantity, water
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parameters before kneading the dough. Therefore, the issues of water treatment, recipes for bakery
products, water parameters in the delayed baking technology play an important role and affect the
quality of finished baked goods [1, 2, 3].
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BIIJIMB TEPMOOBPOBJIEHHSA HA BIVIKOBY CKJIATIOBY M'SICA
CBUHUHMU

Binnikosa JL.I'., n.1T.H., npo¢., Cunuus O.B., acm.
Opaecbka HaliOHAIbHA aKA/IeMisi Xap40BHX TeXHOIOTiil

3pocrarodi BUMOTH JI0 SIKOCTI M’SICHUX MPOIYKTIB Ta MparHeHHS BUPOOHUKIB 3aJIMIIATUCS
KOHKYPEHTOCIIPOMOKHUMH € OCHOBHOIO IPUYHMHOIO Il pO3POOJIeHHS HOBUX BUCOKOSIKICHUX M'AC-
HUX MPOAYKTIB. [IJis cydacHOTro CIoKMBada BHCOKA XapuoBa Ta 010JI0TiYHA I[IHHICTH, HUKHUHN Ta
COKOBUTHM CMaK M’SCHOT'O IIPOAYKTY € OCHOBHUMU (hakTOpaMHu, 1110 BIUIMBAIOTh Ha HOro BUOIp.

Y OUIBIIOCTI TEXHOJOTIH BHPOOHUIITBA M'SICHUX BHPOOIB TemrepaTypHe OOpOOJICHHS €
KIIFOYOBOIO orepaiiero. Binx crnoco6iB Ta napaMeTpiB TeMrepaTypHOro oOpoOIeHHs 3aIeXaTh MoKa-
3HHUKH SIKOCT1, CEHCOPHI BIIACTHBOCT] Ta TEXHIKO-CKOHOMITHI XapaKTEPUCTHKU M'SCHUX MIPOAYKTIB.

AHai3 10CTyNHOT HayKOBO-TE€XHIYHOI JIITepaTypy MOKa3aB, 10 BEJIMKE 3HAYCHHS Ma€ MOp-
¢ororiuna yacTHHA TBapHHU Ta CITIBBIAHOIIEHHS TKaHWH M'sca [1]. [lapamerpu TemmeparypHOTro
00poOieHHs TOBUHHI OyTH MiAiOpani BpaxoBYIOUM HE TUIbKH BUJI CUPOBUHHU, a ¥ CIIBBIAHOIICHHS
M’S[30BHX Ta CIIOJIyYHO-TKaHUHHHX O1ITKiB. 3MiHM OLIKIB B mporeci 00poOIeHHsT MalOTh pi3HOCIPSI-
MOBaHUH XapakTep 1 3aj1eKaTh BiJl TEMIIEPATyPH Ta TPUBAJIOCTI IPOIIECY.

BuxopucTanHs BUCOKHX TeMIIepaTyp HEraTUBHO BIJIMBAE Ha SKICTh Ta 010J0T1YHY LIIHHICTb
Mm'sica. JKopcTki pekUMHU TeMIlepaTypHOro 0OpoOIeHHs M'sica BUKIIMKAIOTh 3HUKEHHS 3aCBOIOBAHO-
CT1 OUIKIB, 1[0 IIPU3BOJIUTH O 3MEHUIEHHS 010J0CTYIHOCTI aMIHOKHUCIIOT 1 HEraTUBHO M03HAYA€ETh-
Csl Ha TIOXMBHUX SIKOCTAX M'SICHUX MPOJYKTIB. 3HMKEHA 3aCBOIOBAHICTh OiJIKa HE TIJIBKHU BiJNOBiIa€
3a MOoraHy JAOCTYIHICTH aMIHOKHCIIOT, ajleé TaK0X Ma€ (DaKTOPH PU3HKY Ui 3A0POB'S JIIOJUHU, OCKI-
JBKY HET1/IPOJIi30BaHl OUIKM (EPMEHTYIOThCSI KHIIKOBOIO (DJIOPOI0 B MyTareHH1 MPOJYKTH, a L
MO’K€ MaTH HeTaTUBHI HAC/IIM TS 3710poB s [2,3].

Ha croronmHimmHiit AeHb cydacHUM MiAXOA0M J0 MPUTOTYBaHHA M'sca € OOpOOJICHHS MTPU HU-
3bKii Temnepatypi npotsaroM tpusanoro yacy (LTLT) [4]. Texnonoris LTLT o6ymoBieHa TuM, 1o
JieHaTypaliifHi 3MiHH OijKa, sIKi CYyIPOBOIKYIOTHCS HOTO pO3TOPTaHHIM IMOYMHAKOTHCS IPU TEMIIe-
parypi 35-40 °C. [lenarypariisi capKkoIuia3MaTHIHUX 1 MiopUOPMISIpHUX OLIKIB MOYMHAETHCS TIPU
40-50 °C, a npu nocsruensi 60 °C nenarypye 61au3pko 90 % monexyn Ouikis [1].

Haii6inp uyTnuBUM 10 11i TeMOepaTypu € OCHOBHHI 010K M’si31B — Mmio3uH. [Ipu Harpi-
BaHHI J10 Temneparypu noHaja 40 °C BiH JeHaTypye MOBHICTIO [1].

Yac 006pobneHHsI Mae TaKoX 1CTOTHE 3HaYeHHs. JlocniykeHHs nudepeHiaibHOT CKaHy 040l
KOJIOpUMETPIi MOKa3ajau Maike MOBHY JEHATypaliio Mio3uHy y M'scCi micist 3 roJy eKCIo3uLil npH
53-54°C. Tlpu o0OpobneHHi mpoTsaroM 3 Tox i TemnepaTtypi 6mu3bko 60 °C BinOyBaeThcs TpHBasia
JeHaTypallist KoJareny [5].

Temneparypue 006pobieHHsT M'sica TOBUHHO OYTH MIHIMQJIBHO HEOOXITHUM JIJIsl JOBEICHHS
HPOAYKTY JIO CTaHy KYyJiHApHOI TOTOBHOCTI, YTBOPEHHS yCiX Oa)kaHMX OPraHOJENTHYHUX XapaKTe-
PHUCTHK Ta JOCATHEHHS 0e3MeuHO0CTi 0€3 MOTIPIIEHHS KOCT1, XapuoBoi Ta 610J0TYHOI I[IHHOCTI.

V 3B'A3Ky 3 IIMM, OYy/IM MPOBEJICHI TOCIIIKEHHS BIUTUBY TEMIIepaTypH Ha OUIKOBY CKIIQJI0BY
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M'aca.

JlocmikeHHsT MPOBOAMIIMCh B diama3oHi Temrepatyp 55...61°C 3 kpokom 1°C. Harpis
CITMHHO-TIOTIEPEKOBOI YaCTMHU CBUHUHU TMOYMHABCS MPH TeMIlepaTypi rpirodoro cepenosuma 30°C
JI0 TOCSTHEHHS JIOCIIKYBaHOT TeMIIepaTypH B IIEHTPI.

Bubip M'sscHOT cHpOBHMHU 00YMOBJICHO BHCOKOIO XapuyoOBOIO I[IHHICTIO CIIMHHO-TIONIEPEKOBOI
YACTUHU CBUHWHU T4 HU3bKUM BMICTOM CIOJYYHOT TKAaHUHH.

JlociKkeHHsT BIUTMBY TeMIIEpaTypu Ha JECTPYKTHUBHI 3MIHM M’S30BUX OLJIKIB BU3HAUYAIHCH
Ha OCHOBI CTyNEHs JAeHaTypauii MiopiOpMWIIpHUX Ta CapKOIIa3MaTHYHHUX OUIKIB M'sica CBUHHMHHU.
PesynbTaTu nmpeacraBiieHi Ha pUuCyHKY|.

3 manux puc. 1 BUAHO, IO ACHATypalis CapKOIUIa3MAaTUYHUX OLIKIB BiIOYBa€ThHCA y OlIb-
I Mipi HiXK Mi0Q1OpPHIAPHUX B AOCIIHKYBAaHOMY TEMIIEpATypHOMY Jliara3oHi.
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Puc.1 — Cryninp AeHatypanii M’s130BuX OLIKIB B 32/1€2KHOCTI BiJl TeMnepaTrypu B
neHTpi M'aca

HarpiB 1o tremnepatypu B neHTpi m'aca 55°C npusBiB 10 AeHaTypauii MiopiOpunspHux Oi-
nkiB Ha 11,8 %, a capnonasmatuunux Ha 20,8%. 301nbiIeHHs TemnepaTypu 10 61°C cnpuunHUIO
JeHarypaiito Ha 59,9 % capkomiiasmMaTuyHux 1 Ha 45,4% mipoOipuiIspHUX OLIKIB.

Metoro moaanbuX AOCHIKEHb OyJe BCTAHOBJICHHS IUIMBY TPUBAIOCTI TEMIIEPATYPHOTO
00po6JIeHHS POTATOM 4 roJinH B Aiana3oHi Temmeparyp 55...61 °C Ha cTymiHb eHaTypalii OiIKiB,
BTpAaTH Macu, MiKpoO10JI0T11H1 MOKa3HUKHU Ta KYJIIHAPHY T'OTOBHICTh M'sica CBUHUHH.
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MIKPOBIOJIOI'TYHA BE3IIEKA ®PEPMEHTOBAHUX KOBBAC
BUPOBJIEHUX 3A TPUCKOPEHOIO TEXHOJIOTI'IEIO

Binnikosa JI. I'., A.T.H., npo¢., Myapuxk B. €., acnipanT, Arynosa JI. B, k.1.1., 1ou.
Onecbka HaliOHAJILHA aKa/ieMisi XapYOBHX TEXHOJOTII

Beryn. ®epmenToBaHi KoBOAcH - 1€ CKIAAHUHN 1 YHIKATBHUN MPOIYKT, SKHH SIBJISE COOOMO
iTicHy 010JI0TiUHY CHCTEMY, OCHOBHHM JDKEPEJIOM BIUIMBY Ha SIKYy NPHUTANAIOTh Pi3HI (haKTOpH
HaBKOJIMIIIHBOT'O CEpelOBHILA B IIpolieci BUpOOHUITBA. Mae 0coOIMBI OpraHoieITHYHI BIACTUBOC-
Ti Ta MpU3HAYEHHUH 11 0e3MOCepeHhOr0 BXKMBAHHS 0€3 BHUKOPHCTAHHS IOINEPEIHbOI 00pOOKH,
T00TO BigHOCUTKCSA 10 npoaykTiB Kareropii RTE (ready to eat). TexHomoris BupoOHUIITBA (hepMeH-
TOBaHUX KOBOAC € KOMILJIEKCOM MIKpOOiOIOTriuyHNX, (i3UKO-XIMIYHKX 1 O10XIMIYHUX MPOIECIB, SKi
BU3HAUAIOTh SIKICTh 1 O€3MeKy JaHOTO BHIY MPOAYKIii. ['OTOBHICTH KOBOAC /10CSTAETHCSA HUIIXOM
(dbepMeHTaTUBHOTO Ti/poi3y B mpoueci ¢pepmenTanii Ta cyurinas. He TUBISAYNCH HA BETUKY KiJlb-
KICTh IIepeBar, BUPOOHUITBO JAHOTO BUAY MPOIYKIi € TPUBAIUM, TPYAOMICTKHM 1 BUMarae ocoo-
JMBOTO, YBAXKHOTO IMiX0AY IpU BUPOOHHUITBI. OCHOBHUM JIIMITYIOUMM MPOLIECOM, JJIS IaHOTO BH-
Jly IPOAYKIUIT € CYIIIHHA. Y 3B'I3KY IIUM 3pOCTA€ aKTyalbHICTh [IOLIYKY PillIeHb, [TOB'SI3aHUX 3 MIPU-
CKOpPEHHSIM IPOIECY CYIIiHHS (PepMEHTOBAHUX KOBOAC.

[Tpu BUpoOHUIITBI HEOOX1THO BUKOPUCTOBYBATH BUCOKOSKICHY CUPOBUHY 3 HU3bKUM PiBHEM
MiKpOoO010JI0Ti9HOT KOHTaMiHaIli1, OCKIJIbKA BUKOPUCTAHHS HEJOOPOSKICHOI CHPOBUHU MOJKE IPHBE-
CTH JI0 OTpUMaHHA Hebe3ne4uHo1 npoaykiii. [1]

[Tpu 3MiHI TEXHOJIOTIYHOTO MPOIIeCy BUPOOHUKH IMOBUHHI TaAPAHTYBATH OE3IEKY MPOIYKITii.
CkopoueHHSs poliecy BUPOOHUIITBA TATHE 3a cOO0I0 MUTAHHS, OB'sI3aH1 3 O€3MeKOI0 Ta CTa0lIbHI-
CTIO MPOIYKIIi pu 30epiranHi Ta peasizarii.

besneka naHOro MPOAYKTY 3aJIEkKNUTEH Bljl 0aratbox ()akTopiB, HASBHICTH SIKUX B CYKYITHOCTI
IPUTHIYYE PICT MATOI€HHUX MIKPOOPraHi3MiB, 1110 BUKIMKAIOTh NcyBaHHs. L1 MikpoopraHizmu 3/1a-
TH1 30epiraTiuch MpoTATOM YChOTO NMPOLECY BUPOOHMIITBA 1 HAAaJIl 3aB/IaBaTH LLIKOIU OpraHizmy.[2]

Meta Ta 3aBaanns podortu. Ilonsirae y gociiKeHH1 BIUIMBY MPUCKOPEHOI TEXHOJIOTIT Ha
MOKa3HUKK MIKpOOiOJIOri4HOI O€3MeKH CHPOKOMUEHNX KOBOAC Ta BCTAHOBJIEHHI 1110 BUTOTOBJICHUN
INPOAYKT BiANOBIAa€e rnokasHukam 3azHadeHum y JCTY 4427: 2005 «KoBbacu cupoKomyeHi Ta cH-
POB’sUIEH ».

Marepiauamn i MeToau. B sxocTi 00'exTy nocaiakenHs Oyna odpana peuentypa caismi «Mi-
JaHO» 3 Ap10HO MOAPiIOHEHUM MIMUKOM. MiKpoO10JIOTiYHI MOKA3HUKHU SKOCTI OTPUMYBAJIU 3T1AHO 32
JICTY 4427: 2005 «KoBOacu cHpOKOITYEH1 Ta CUPOB’sieH1». [[1s1 BUpoOIeHHST KOBOAC BUKOPUCTO-
BYBATU OXOJIOJKEHE M’sicO: CcBUHMHA HexupHa 3 pH 6.2 (25%) cBunHuHa HamiBxupHa 3 pH 6.0
(55%), mmuk xpedtoBuii (20%). B axocti crapToBux KyasTyp BukopuctoByBaan BACTOFERM®
SM-194 komnanii Chr. Hansen.

[IpuroryBanHs Qapury 3a1MCHIOBaIM B KYTTEpl, HICJS YOTO HANOBHIOBAJIM Yy KOJAreHOBI
00ONIOHKHM JliaMeTpoM 85 MM i Hampaisiu Ha GpepMenTyBaHHs 1pu 18-26 °C 3 BimHOCHOIO BoOJIOTI-
cti0 90-95 %, no mocsruenns pH 4.,8. Batonn micns depmenTanii 3amopoxysanu npu t=-18 °C
BIIPOOBXK 4 FOJUH Ta Hapi3alu Ha ciaiicu ToBmuMHO0 2 MM. HapizaHi cnaiicu BUKIaJaId Ha CITKH
3 HEIpP>KaBllOYOi CTall Ta MPOBOAMIIM CYUIIHHS B yHIBEpCalbHIM TepMokamepl MpH 3MiHI mapaMmeT-
piB, 10 BMicTy Bostoru 30-35 %. Ilicns 4oro BU3Ha4aaM MOKAa3HUKHU MIKpOO10JIOTIYHOI Oe3MeKH 3ri-
nHo 3a JICTY 4427: 2005.

PesyabTatm. Ilix yac pepmenTanii, aktuBHuid po3BuToKk MKbB cripusiB miBuakomMy 3HMKEH-
HIO MOKa3HUKYy pH B pe3ynbTaTi riapomi3y mykpiB. depmenTartis BigOyBagacs cTadiIbHO, MPOTATOM
5 nuiB pH nponykty 3Hu3uBCS 10 4.8. Pi3ke 3HIKEHHS nMoka3HuKy pH 1o 3HaveHsb 5.2 1 HUKYE Ha-
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Jla€ TIO3UTUBHOTO BIUTMBY Ha O€3MEeKy MPOAYKIlii CTBOPIOIOYH HECTIPUSTINBI YMOBH JUISI PO3BHTKY
YMOBHO-TIATOr'€HHOI MIiKpO(IIOpH, 1110 MiABUIILYE Oe3MeKy MPOITYKIIii.

Ha ocHoOB1 MikpOOG10JIOTIYHUX JTOCIIIPKEHh BCTAHOBJICHO IO 3pa3KH CHPOKOIMUYEHUX KOBOAC
BUTOTOBJICHUX 3a MPUCKOPEHOI0 TEXHOJIOTIEI0 y BUTIISAAL CiaiciB BiamosimaioTe Bumoram JICTY
4427: 2005 «KoBbacu cupoKoITueH1 Ta cupoB'suieH1». bakTepiit rpyn kumkoBux mamudok (BI'KII),
cynbdiTpenykyrouux kmoctpuiii, St. aureus, Salmonella ta L. monocytogenes He BHsIBIICHO.

Taoauus 1 — [Moka3HuKH MIKpPoO0ioJIOTiYHOI Oe3NeKn CMPOKOIMYeHnX KoBOdac B npoueci
BHPOOHUITBA Ta npu 30epiranHi, 3rinHo 3a JICTY 4427: 2005

Iloxa3HukHu
m : K; . L
S 5 IIBKICTE . . .
S) BI'KII TIBQIT KyBaJIbHI Imonell taphyl
N & MA®ARM, 1.0 r’ g CyKn(()iz:Tpie )Ii'l}'/BYO Ir SaB 55(; : SaﬁEeL)J/SOC?C(();LiS MonocylGgges,
KYO/r : Pt B 0. yoh y25T
5 He Bu3na- He Busna-
0 1,3 x 10 He Bu3znaueno He Bu3znaueno He BuzHaueHo
YeHO YeHO
2
=
£ He Bu3na- He Bu3na-
2 = 1,45 % 10° He BusHaueno He Busnaueno | He BusHaueno
g YeHO YeHO
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He Bu3na- He Bu3na-
4 1,8 x 10° He Bu3znaueno He Busnageno He Bu3zHaueno
YeHO YeHO
E
T He Bu3na- He Bu3na-
6 = 0,65 x 10° He Bu3naueno He Busnaueno He Bu3naueHo
g5 YeHO 4EHO
@)
= 5 He Bu3na- He Bu3Ha-
15 = 0.5 x 10 He Bu3zHaueno He Busnaueno He Bu3zHaueno
= YeHO YeHOo
3 H H
€ BU3Ha- € BH3Ha-
25 S 0,55 x 10° He Busnaueno He Busnaueno He Busnaueno
YeHO YeHO

AHTaroHiCTUYHUN BIUTUB MOJIOUHOKHUCIOI MIKpO(hIopu MOA0 OakTepi, sKi € 30yTHUKaMu
KHUIIKOBUX 1H(EKIIH, 3a0e3MeuyoTh NOBHY BIACYTHICTh JaHUX MIKPOOPIaHi3MiB B KIHIIEBOMY MpO-
JYKT1, @ TAKOX NPy 30epiraHHi BOPOJOBX 25 /HIB.

[Ticns 3aBepuIeHHs CYIIIHHS KOJHOTO 3 MAaTOr€HHUX MIKPOOPraHi3MiB HE OYJO BHSBJIEHO
10 CBIIYMTH MO T€, 110 BUKOPHUCTaHHA AAHOI TEXHOJIOTIi IpU AOTPUMAaHHI CaHITApHUX HOPM BH-
PpOOHHUIITBA HE pOOKTHL HETaTUBHOI'O BIUIMBY Ha 0€3MeKy KiHIIEBOI'O IPOIYKTY.

BukopucTanHs IpUCKOPEHOT TEXHOJIOTIT JO3BOJIsIE 3HAYHO CKOPOTUTH Yac CYIIIHHS MPOIyK-
Ty. OTpuMaHi AaHi CBiAYaTH [IPO T€, 10 IPU HU3BKOMY piBHI OaKTepialbHOr0 0OCIMEHIHHS M'SICHOI
CHUPOBHMHHU JI0CATAETHCS TaKa >k Oe3neka MpOAYKTY, SK 1 PU BUKOPUCTAHHI TPaJAULIIHHOTO MPOLECY.
BucHoBok. Buxonsum 3 pe3yibTaTiB JOCTIIKEHHS, BUKOPUCTAHHS IMPUCKOPEHOI TEXHOJIOTIi He
YUHUTH BIUIMBY Ha MIKpOO10JIOTIYHY Oe3neKy MpOoJyKIii Ta JO3BOJsE€ 3HAYHO CKOPOTHTH Yac Cy-
HIIHHS TPOAYKTY, a came A0 6 110. OTpuMaHi gaHi cBiAYaTh PO Te, 110 MPH HU3BKOMY piBHI OaKTe-
plaIbHOTO OOCIMEHIHHS M'SICHOT CHPOBHUHU JIOCSTA€THCS Taka K Oe3reka MPOAYKTY, SIK 1 IPH BUKO-
PHUCTaHH1 TPAJAULIIHHOTO MPOIIECY.
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FEATURES OF DETERMINATION IN FOOD PRODUCTS BACILLUS
CEREUS USING CHROMOGENIC SUBSTRATES

Pilipenko L.N., D-r of Technical Sciences, Professor, Nikitchina T.I., PhD, Associate
Professor, Nikitchina A.A., master's level
Odessa National Academy of Food Technologies

The deterioration of the technogenic situation associated with urbanization, climatic and
geographic and ecological conditions of human habitation, reduce its immunoreactivity and lead to
the need for strict control of sanitary food safety and the development of modern accelerated
methods for the detection of microorganisms. In this case, special attention should be paid to
pathogenic and opportunistic microorganisms. That is why the characteristic, biological effect, and
the specifics of determining in food raw materials and products of its processing of the
microorganism regulated by regulatory documents — Bacillus cereus is of scientific and practical
relevance [1, 2].

Bacillus cereus are gram-positive, catalase-positive, spore-forming, motile rods that ferment
glucose under anaerobic conditions, nitrate-reducing, form acetylmethylcarbinol, and do not
ferment mannitol. The main pathogenic factors of Bacillus cereus are associated with the release of
active exoenzymes that can destroy tissues: hemolysins, phospholipases, pore-forming enterotoxins,
vomiting and diarrheal toxins (HBL, NHE, cytotoxin K, enterotoxin FM (Fm)) [8,9]. In this regard,
B. cereus is a regulated microbiological criterion of product safety and its control in a number of
products is a mandatory sanitary-epidemiological indicator approved in SanPiN 2.3.2.1078-01 [3].

Methods for the determination of B. cereus know that the characteristics of the metabolic
properties of the pathogen are often used as identification tests, which are included in standardized
methods of analysis, and this does not always allow for a clear differentiation of pathogenic
representatives of non-pathogenic ones that have phenotypic characteristics identical to pathogens
[4-6]. This reduces the reliability of the analysis results, makes it difficult to assess the prevalence
of pathogens in food and raw materials, and, most importantly, does not guarantee against
unjustified product rejections.

When obtaining samples of a homogeneous consistency, the following is carried out:
grinding, using sieves, centrifuging, using various techniques in preparing samples, in particular,
repeated sifting, wiping, homogenization. If necessary, remove seeds, spices, various impurities; if
there is fat in the product, it must be melted and added to the sample; when analyzing fish preserves
- adding to the product the liquid phase formed during defrosting. All these operations can lead to
the loss of a part of the sample, and most importantly - of microorganisms and, as a consequence, to
certain inaccuracies and errors. The proposed modes of sample preparation are effective for
chemical analyzes, at the same time, a significant part of microbial contaminants will settle (pass
into the solid part of the product) and can potentially be lost, which cannot be allowed [7].

The Compact Dry TC is a simple and safe procedure for determining and quantifying the
aerobic mesophilic amount in food, cosmetics or raw materials, as well as pharmaceutical raw
materials. The plates consist of a special Petri dish with a diameter of 50 mm containing a special
nutrient pad for detection.

The ready-to-use Compact Dry chromogenic plates are suitable for process control as well
as for finished product control. Compact dry plates can also be used for surface sampling and are
therefore used for quantitative hygiene control even on surfaces that are difficult to access. Compact
Dry TC contains standard culture medium for determining the total number of plates. Due to the
tetrazolium salt, which is integrated into the medium and serves as a redox indicator matrix, the
grown colonies will be colored red and therefore can be easily identified and differentiated from
possible food residues on the plate [5].

The aim of the work was to conduct microbiological control of fish preserves using a new
generation of microbiological media. The object of research is the technology of salted fish
products.

Research methods. We used Compact Dry microbiological media (manufactured by Nissui
Pharmaceutical COLTD (Japan)). Compact Dry is a sterile dry environment that is applied to a
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cloth lining. The test sample, 1 cm® of the solution is applied to the dish and then evenly distributed
over the surface of the dish. After incubation, the results are counted as colonies of a certain color
[5]. Compact Dry X-BC (Bacillus cereus) selective chromogenic medium for the detection of
Bacillus cereus. The medium contains a chromogenic substrate that stains Bacillus cereus colonies
turquoise.

Fish preserves, normal in appearance, were thermostated before testing at 30-37 °C in
containers with a capacity of up to 1 dm3, inclusive, for at least 5 days. The mass of the sample
intended for the preparation of the homogenate of the product or the initial dilution is not less than
(10.0 £ 0.1) g /cm. A number of dilutions were prepared from a food product sample, in which the
amount of Bacillus cereus is normalized, in accordance with the permissible amount of Bacillus
cereus specified in the regulatory and technical documentation for fish preserves. The culture fluid
is diluted so as to obtain separate colonies when plating. Inoculations on Petri dishes were
thermostated at (30 = 1) °C for 24-48 hours. After 24 hours, the inoculations were examined and
Petri dishes were selected, on which from 15 to 150 colonies characteristic of Bacillus cereus grew.

Colony counts were made at the end of the incubation. To obtain complete information
about the changes in the microflora of preserves, we used pieces of herring for making impressions
on the cloth substrates of Compact Dry cups.

Thus, the results of the method of sample preparation were obtained, it allows to determine
microbiological contamination without long-term accumulation of cultures and the results of
accelerated indication of Bacillus cereus for fish preserves with approbation of the method of
sample preparation for the determination of microorganisms. The species-specific method for
determining Bacillus cereus was confirmed by the polymerase chain reaction.
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APPLICATION OF ARTIFICIAL PORK FAT IN BOILED SAUSAGE
TECHNOLOGY

S. Patyukov, Ph.D., Associate Professor, A. Fugol, student, A. Palamarchuk, Ph.D.,
Associate Professor, N. Kushnyrenko, Ph.D., Associate Professor

Pork fat has been an integral component of sausages for many years. It is directly involved
in creating the necessary organoleptic properties: product structure, cut pattern, consistency,
juiciness, and technological properties — the correct emulsion.
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In the production of structured cooked sausages, according to the recipe, pork fat is
introduced into the minced meat in the form of cubes from 5 to 7 mm3.

Fat is necessary for the human body as a source of energy and for building cell membranes.
The most important properties of human cells depend on the fatty acid composition of fat.

Triglycerides of fats of land animals are characterized by a high content of residues of
saturated fatty acids: stearic (in lamb fat up to 32% by weight, in beef fat 20-25%, in pork fat 12—
18%) and palmitic acid (in lamb and pork fat up to 31%, in beef 24-29%). Of the unsaturated fatty
acids, these fats contain a significant amount of oleic acid residues (in lamb and beef fats 35-41%,
in pork fats up to 44%, in bone fats up to 60%).

Since pork fat predominantly contains saturated fatty acids, which are not essential for the
human body, replacing it with fats with a high content of polyunsaturated fatty acids (PUFA) will
significantly increase the biological value of cooked sausages.

The source of PUFAs are some vegetable oils, in particular flaxseed, sunflower, hemp and
others. The PUFAs in these oils have an anti-inflammatory effect, they can prevent the formation of
atherosclerotic plagques in blood vessels and inhibit blood clots. In addition, these acids maintain
vascular tone in the body, ensure the correct functioning of the bronchi and normalize blood
pressure. Another set of properties of PUFA is to increase immunity, suppress allergic conditions,
improve the composition and condition of the mucous membrane.

Due to the fact that these oils are in a liquid state, they cannot be introduced into minced
meat in the form of cubes. To solve this problem, it was decided to develop a technology for the
production of artificial pork fat from vegetable oil, by creating an emulsion of the "water in oil"
type.

To select the required fat consistency, three variants of the emulsifier were used, the most
common in the food industry: "500/1", "Ailit" and "Special”. The emulsion was prepared as
follows: the emulsifier was dissolved in water, vegetable oil with a temperature of 15 ... 20 ° C was
introduced in small portions into water with an emulsifier, constantly and thoroughly stirring until
the fat fraction was completely combined with water.

In the course of the work, it was found that to give the artificial pork fat the required density,
it is necessary to use an emulsifier under the trade name "Ailit". The other two samples do not have
the desired properties for this product.

During the research, it was found that the optimal ratio of emulsifier, fat fraction and water
is 1:10:20. These proportions allow you to obtain the desired functional properties of the product,
such as firmness, elasticity.

After receiving artificial fat according to the technology developed by us, it was crushed into
cubes of 5...7 mm3 and introduced into the minced meat for boiled sausages at a dosage of 25% to
the mass of minced meat. The sausages were produced according to the traditional scheme and,
after cooling, the organoleptic properties of the product were evaluated.

The expected pattern was obtained on the cut of the sausage product. Organoleptic
characteristics correspond to this type of product. Unsalted artificial pork fat acquired its taste
during the sausage cooking period.

This technology for the production of cooked sausages with the introduction of artificial fat
is advisable to use at meat enterprises in order to improve the biological value, which can be used in
marketing promotion of products and increasing sales. In addition, the low calorie content of the fat
obtained allows us to speak of imparting dietary properties to the product.

VETERINARY AND SANITARY ASSESSMENT OF PORK WITH
AFRICAN SWINE FEVER

S. Patyukov, Ph.D., Associate Professor, A. Fugol, student, A. Palamarchuk, Ph.D.,
Associate Professor, N. Kushnyrenko, Ph.D., Associate Professor
Odessa national academy of food technologies

Currently, in Ukraine, as in most other countries of the world, an acute infectious disease
African swine fever (pestis africana suum), abbreviated as ASF (ASF) poses a huge danger. This
54



disease causes enormous economic damage in the regions where the appearance of this virus is
recorded, all pigs are seized, killed and burned in an outbreak (harmful area). If it is not possible to
burn the corpses of animals, they are buried in a special place to a depth of at least 2 meters. A layer
of earth from the premises where the pigs were kept, 1015 cm thick, is removed and, together with
the manure, is buried in the place of burning corpses to a depth of at least 1.5 meters. Manure is
poured with dry bleach containing at least 25% of active chlorine, at the rate of 0.5 kg per square
meter, moistened with water or disinfected by another equivalent method or agent and moved into a
trench. During the year, it is prohibited to carry out earthworks at the burial site.

In some countries (Malta, the Dominican Republic, etc.), the pig population was destroyed
by 100%. However, applying even such stringent measures does not stop the spread of the ASF
virus. From our point of view, when developing disinfection methods, the properties of the virus
have not been fully taken into account. The virus is resistant to physical and chemical factors. At a
temperature of 5°C it lasts up to 7 years, 18 °C up to 18 months, 37 °C 30 days, 50 °C 60
minutes, 60 °C 10 minutes, at subzero temperatures several years.

It is impossible to neutralize the virus in one year in the ground, since the virus retains its
virulence and contagiousness in the soil for a many years. This is precisely the reason why the
epizootic cannot be stopped using the current recommendations.

From our point of view, the most realistic way to combat the ASF virus is hightemperature
processing of pig meat, other slaughter products, soil and manure. There is currently no way to
implement our recommendations in practice. To do this, it is necessary to develop mobile
complexes that will allow performing the following functions:

— cordon off the focus of infection;

— organize sanitary checkpoints for staff;

— perform humane slaughter of pigs (preferably, using gas anesthesia);

— cut carcasses with division into food and nonfood raw material,

— to process food raw materials into canned meat using high temperature (not less than
115°C) with adequate sanitizing of cans surface;

— to process nonfood raw materials into dry feed using high temperature (not less than
120°C) with adequate sanitizing of packages surface;

— carry out disinfection of soil and manure using high temperature (at least 120°C);

— disinfect buildings and structures using a combination of chemical and physical factors
(chlorinecontaining drugs, hydrogen peroxide, live steam with a temperature of at least 140°C);

— disinfect work clothes, shoes, tools and equipment that were used in the process of work;

— to analyze the presence of the virus in the disinfected products and other disinfected
facilities using modern methods of analysis, preferably, PCR polymerase chain reaction.

To improve the safety of work, it is necessary to reduce the number of personnel to the
lowest possible level. It is necessary to automate processes as much as possible and use industrial
robots. This will reduce the likelihood of spreading infection on staff clothing and footwear, and
minimize human error.,

The use of these mobile complexes may not be limited to the territory of Ukraine and not
only for the elimination of ASF, but also for other viral diseases of animals, such as conventional
swine fever, foot and mouth disease and many others. Since the problem of ASF and other viral
diseases is a global problem, Ukraine can provide assistance to other countries in the elimination of
this dangerous disease, which will increase the country's prestige in the international arena.

ANATOMICAL AND HISTOLOGICAL BASES OF THE FORMATION OF
PORK COLOR WITH AUTOLYSIS DEFECTS

S. Patyukov, Ph.D., Associate Professor, A. Fugol, student, A. Palamarchuk, Ph.D.,
Associate Professor, N. Kushnyrenko, Ph.D., Associate Professor
Odessa national academy of food technologies

The transfer of animal husbandry to an industrial type of development caused changes in the
breed composition of pigs, methods of keeping on farms, methods of feeding, methods of
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transportation from farms to slaughter etc. This led to a wide spread of defects in the autolysis of
muscle tissue in slaughter animals. If earlier normal (NOR) pork prevailed, then, at present, such
defects of pork autolysis as PSE (pale, soft, exudative), less often DFD (dark, firm, dry) are
widespread. In some countries, such as Canada, PSE pork accounts for 20 to 90% of total pig
slaughter. The basic chemical principle for dividing meat into these groups is the pH 45 minutes
after slaughter and the extreme pH value, which is reached 12-48 hours after the slaughter of pigs:

— PSE — 45 minutes — pH below 6.0, extreme value — 5.3;

— NOR - 45 minutes — pH about 6.4, extreme value — 5.5;

— DFD — 45 minutes — pH about 6.4, extreme value — above 6.0.

Musculus longissimus dorsi is used to determine the pH. Several authors argue that the
decrease in red color in pork with PSE defect is caused by a decrease in myoglobin in the animal's
muscles. One cannot agree with this statement. It is known that, among other reasons, stress before
slaughtering pigs leads to a decrease in pH. Naturally, stress cannot lead to a decrease in the content
of myoglobin; only a decrease in the brightness of the visible color is possible. To understand the
reason for the decrease in brightness, it is necessary to take into account the histological structure of
the muscle tissue. The red color of muscle tissue is due to several proteins that contain heme as a
prosthetic group. These proteins include myoglobin and cytochromes.

Myoglobin is localized in the muscle fibers of the striated musculature - skeletal
musculature and musculature of the heart. Smooth muscle fibers do not contain myoglobin. The
role of this protein is to create a reserve of oxygen in the intensively working muscles, which will
be used if the mitochondria of the fiber require more oxygen than the blood can supply. Myoglobin
is localized exclusively in the cytosol of the muscle fiber.

Cytochromes are red-colored proteins. The red color to them, as well as to myoglobin and
hemoglobin, is given by heme. In mammalian cells, cytochromes are localized in mitochondrial
membranes. These proteins are enzymes and catalyze redox reactions. Thus, all red pigments in the
muscle fiber are associated with the structural elements of the fiber and their concentration cannot
change depending on the stress in the animal or on the change in the pH of the muscles. The reason
for the decrease in the intensity of the color must be looked for in another.

Light falls on the muscle fiber, while part of the radiation is absorbed by the pigments of the
fiber, part is reflected from the surface and returns to the eye of the observer, part is refracted and
scattered in space. The acquisition of a red color by reflected light is due to the fact that gem-
containing proteins absorb visible radiation in the green part of the spectrum. When green is
subtracted from white light, it is perceived by the eye as red.

Light scattering depends on the difference in the refractive indices of the histological
structures of the fiber, namely sarcoplasma and myofibrils. When the pH of the fiber changes to the
acidic side, myofibrils contract, their refractive index increases, light is refracted and scattered - the
apparent color intensity decreases, the color is perceived by the observer's eye as pale. In the case of
an increase in the pH of the muscle fiber, myofibrils relax, their refractive index decreases, the loss
of light decreases accordingly, and the color is perceived as more intense.

Thus, the alteration in the color of pork with a change in the pH of meat is associated not
with a variation in the amount of myoglobin, as some authors claim, but with histological shifts in
myofibrils — the structural elements of muscle fiber.
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OILIIHKA SIKOCTI 3AKYIIOPIOBAJIbHUX 3ACOBIB JJIS1 BUHA
HA YKPAIHCBKOMY PUHKY

Measnuk 1. B., K.T.H., 101[eHT
Onecbknii HANIOHAJBLHUI TEXHOJIOTIYHMI YHIBEPCUTET

[Tnsmky 3 BUHOM 3aKyNOPIOIOTH MPOOKaMU 3 METOIO 3aXHUCTY iX BMICTY BiJl OKHUCJIEHHS, 3a-
pakeHHS MIKpOOpraHi3MaMH, PO3IUICCKYBaHHS, JIJIs 3pYYHOCTI TPAHCIIOPTYBAHHS 1 30€piraHHs.

CrabinbpHICTh OCHOBHHX ()i3MKO-XIMIYHUX MMOKA3HUKIB BUH MpH iX 30epiranHi 6arato B yomy
3aJI€KUTh B1Jl SKOCTI 3aKYNOPIOBaHHS IUIAIIOK. 3 JAaBHIX-JaBEH BBAXKAJIM HATYpaJlbHYy KOPKOBY
npoOKy KpaliuM 3aKyHOpIOBAIBHUAM 3ac000M. B cepeanHi MUHYIOTO CTOMITTS HEHO 3aKyHOPIOBAIN
TUJIBKY Kpallll BUHAa — MapoyYHi 1 KoJiekuiiHi. B ganuii yac 6mm3pko 90 % THUXUX BUH 3aKyNOPHOIOTH
KOPKOBHUMH MPOOKaMH, B TOHM Yac SIK 3allaCH CHPOBMHU 1 KUTBKICTh HATYpalbHOI IIIBHOT KOPKOBO1
MPOOKH 3HAYHO CKOPOTHIIMCS. 3piC BUIYCK Pi3HUX Moju(ikaliil KOPKOBOi MTPOOKH — KOJIbMaTOBa-
HO1, arJoMepoBaHo1, 30ipHOI 1 KOMOIHOBAHO1, 110 BUTOTOBIISIFOTHCS 3 BTOPHHHOI CUPOBUHU TIEpEpo-
OKM KOPKOBOTO JIepeBa 1 HE 3aBXK/IM TapaHTYIOTh 30€pEKEHHS SIKOCT1 BUHA.

B Vkpaini npaiiorote 3 roTOBUM KOPKOM. TiIbKM 3HENMIIOIOTH KOPKH, 00 BOHM Mija 4Yac
TPAHCIIOPTYBaHHS TepIUCh MK coboro. [ToTim, sikiio Tpeda, HaHocsTH dapOoro abo BUMAIIOBAH-
HSIM JIOTOTUITH BUHOPOOEHB 1 MOKPUBAIOTh KOPKY MarepiajJaMu Ha OCHOBI cuitikoHy. be3 takoi 00-
POOKHM KOPOK HEMOMJINBO Oy/J1€ BUTATHYTH 3 IIJISLIKH.

€1uHUN MiHYC HATYPaJIbHOTO KOpKa — OaKkTepis, sika )KHUBE B KOPi KOPKOBOTO 1y0a, a TaKoxXK
ximiy"a cronyka TXA (Tpuxiopanizon). Comense 4acTO HIOXAIOThH KOPOK 3 IIOMHO BIIKPUTOTO
BUHA, 1100 MEpeBipUTH HAsBHICTh HEMPHUEMHOTO 3amaxy. Takuii KOpOK MaTUMeE 3arax BOJIOTH Ta
CTOPOHHI 3alaxy, He MPUTaMaHHI BUHY. SIKIIO KiTbKICTh OakTepiii y KOPKY MEepeBHILyE HOPMY, 1€
MOJKE 3INCyBaTH BHHO. Taki BUNAJKU HA3MBAIOTh «KOPKOBa XBOpoOa», ab0o MPOCTO «BHHO 3 KOP-
Kom». Lle Moxe TpanuTUCh 1 3 OJHIEIO IJIALIKOI0 3 TUCAYHOT HapTii, @ MOXKE He TPAIUTUCS B3arai.
CkiaaeThCsi BPaKEHHS, IO 3 KOXKHUM POKOM TaKuX IUISIIOK CTa€ BCE MEHINE, TOMY IO
3’ BIISIOTHCSA TEXHOJIOT1, SIKi IOMOMaratoTh 0o30yTics 11i€el XBOPOOU MOBHICTIO: 400 OYUCTUTH KOP-
K1, a00 Ha cTajii cOpTyBaHHS 3HANTH KOPKH 3 i€l OakTepiero. B3arami TexHonorii HayTs 10 TOrO,
1100 BiZICOTOK 3apa)KEHUX IUISAIIOK OyB HabaraTto MEHIINM.

VY HaTypalbHOTO KOpPKa € aJbTCPHATHBH.

Hanpuknan, cuirikoHoBa npoOka, CKJIsiHa Ta aJlFOMiHIEBA 3aKkpyTka screw cap. CHIIIKOHOBa
npoOKa 3ycTpiyaeThcs Ha JEMIEBUX IMIOPTHUX BHHAX 1 FOJIOBHY 3aJauy BUKOHYE: TPUMa€e€ BUHO B
TSI,

Screw crap, abo 3akpyTKa — IIe JTy’Ke 3pydHO, TaKi BUHA MOXHA OJ[pa3y BITKPUTH 0e3 Kop-
KOTSra ¥ 3aKpyTUTH 3HOBY MiCJIsl BIAKPUTTS IUIALIKU. 3a3BUYaidl TaKUM YMHOM 3aKpHMBalOTh BHHA,
AK1 HE MaloTh JIOBro 30epiratuce, BUHA, Ki Tpebda BUIUTH 3a MIB POKY-PIK MICIAS BUTOTOBJIECHHS.
Jesiki BUHOPOOU BBaXatOTh, 1110 B MOCTPAITHCBKOMY CYCIIUIBCTBI € 3a0000HU CTOCOBHO 3aKPYTKH.

BBaskaeTncs, 1110 KJIIACHYHUNA KOPOK POOUTH BUHO COJIIHIIINM, ajleé HACIpaB/il — 1€ TUIbKH Y
CB1ZIOMOCT1 AESKMX CIOKMBadiB. TOMY KOJM BHHO 3aKpUBAETHCSA Ha Screw crap abo Ha T'BUHTOBI
KOpKHM, II€ BUTJISAAc HE Tak cepilozHo. Hacmpasmi 1e mpobiema ayis 6aratboxX BUPOOHHMKIB BHUHA,
TOMY 1110 BUpoOIsitoun 6a30Bi BuHa 10 20 $, sIKi HE MOBHMHHI )XKUTH Oarato poKiB i pO3BUBATHUCH,
KM HE 000B’SI3KOBO MOTPIOHA MOpHUCTA CTPYKTypa KOpKa, 110 Oyze MpOMyCKaTH KUCEHb, BOHU 3
JIETKICTIO MOIJIM © BUKOPHUCTOBYBAaTH Screw crap. Ajile BApOOHUKU HE MOXKYTh L[bOTO 3pOoOUTH, 60
YacTUHA ayJAUTOpIi BIIBEPHETHCS Yepe3 OCTpax, IO Take BUHO abo HEsKiCHe, a0 nemeBe. YKpaiH-
CbKi BUHOPOOH XO4yTh BUKOPUCTOBYBATH TPAJULIHHUN KOPOK, 60 Hallle CYCHIJILCTBO 1€ HE HACTi-
JBKU Ma€ PO3BUHYTY KYJIbTYpPY CIIO)KMBAaHHS BUHA, IIOOW MTUTH HOTO SIK MOBCSKACHHUHN Hariid, a He
«IPOAYKT CBATa». BiAMIHHICTH y TOMY, 0 MOBCSAKACHHUI NPOAYKT HE MOTPEeOYye pUTYyaTy CIIOXH-
BaHHS, a «CBATKOBUI MPOAYKT» — Tak. Tpeba KOPKOTSATOM BHUTATHYTH KOPOK, 1 MO0 TUIAIIKA IIIe
«YMOKHYJIa» HanpuKiHi. OT TOJi 11e — BUHO.

VY 6araThox KpaiHax JaBHO HE BUKOPHCTOBYIOTh 3BUUYAHUIT KOPOK SIK KJiac, 00 moTpiOeH BiH
BUKJIIOYHO BUHAM, SIKi MalOTh BU3PiBaTH pOKaMH B Jiboxax. Kopok juist 6ararbox BUHOPOOIB — BaX-
JIMBA JIeTallb 1CTOPIi CBITOBOTO BUHOPOOCTBA. ApOMaT KOPKY, MPOCSIKHYTOIO BUHOM, AYXKE MPHEM-
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HUH, IUXaTH HUM XOYEThCS 3aBXKIH, KOJIM BIAKPHUBAELI UISIIKY. AJIOMIHIA — II€ AyXe Cy4acHO Ta,
3BICHO, Ma€ MpaBo OyTH, ajie He JyXe CXOAUThCA 3 KpahToBUM BUHOPOOCTBOM. B nesikiii miteparypi
JIOBEJICHO, 1110 SCreW cap He IIKOJUTh BUHY Ta 3a yciMa MapaMeTpaMy He MOCTYIMAEThCS KOPKY, ajie
K €CTETHKA Ta KYJIbT BCbOTO L[bOTO il HE TyXe MpUiMae.

Taxoxx BaxuIMBO, 10 YKpaiHa Hapasi JIMIIe pO3BUBAE CBOIO BUHHY KYJIbTYpy. | sSKio iHII
KpaiHH, SKi MaloTh AY>K€ JOBT'Y BUHHY 1CTOPIIO, YK€ JaBHO BEJIMKY YACTHHY CBOIX IUISAIIOK 3aKyIO-
PIOIOTH SCrew cap, TO HaM JI0 LIbOT'0 I1I€ JaJeKo. 3a KOPAOHOM 3aKPYTKY MalOTh BUHA 0€3 BUTPUMKHU
y 0ouri Ta 6€3 MOTeHIiaTy BUTPUMKH Y IUIsIi. ToMy MOKHA 3pOOUTH BUCHOBOK, IIIO BCE JK TaKU
BOHA BIUIMBA€E Ha MOJAJIBIINI PO3BUTOK BUHA Y TUISIIIIL.

[Ilo cTocyeThCst aMFOMIHIEBHX MPOOOK, TO OO HAHHS Ta caMi 3aKPYTKH JaJIeKO HE KOIiM-
yaHi, 00 X BUKOPUCTOBYBATU. | 'apa)kHe BHHO AEAKi CIIOKMBAdi MO3MIIIOHYIOTH 31 3BUYANHUM.
Buno 3a 60-70 rpuBeHbs MOKHA 3aKpHBATH i 1M1 3aKpyTKY. BOHO HE mpeTeHaye Ha BUIIYKaHICTH [1,
2].

Ha nouaTKy HYIbOBHX  3’MBUIAMCh i€ #  CKISHI  NpoOku. IX  HasuBa-
101h Vinolok a6o Vinoseal. BurisgaroTh BOHM K 3ariyliky Jjis KOHbsuHNX TpaduHiB y 6a0ycu-
HOMY CepBi3i. AJle y HUX € TlepeBara: CKJIO He Ma€ KOPKOBO1 XBopoOu. Taka nmpoOka miijibHO 3aKpH-
Ba€ BHHO, 3a100iralouu OKMCHEHHIO. Vinolok MO)kHa HEOAHOPAa30BO BHKOPHCTOBYBATH MICIs Bif-
KYHOPIOBaHHS IUISIILIKH 1, 3aBASIKM [IbOMY, HE MOCHIIIATH BiApasy BUMUTU Bech ii BMicT. [loHaz Te,
CKJISIHA 3arjIyliKa BUTJISAa€ BUTOHYEHO, HEMOB CUTHANI3YE MOKYIIIEBI: 11e BUHO skicHe. B Ykpaini
Takuil croci6 mepmumu Bukopucrtanu Chateau Chizay. Ie ckiisiri 3aKyIopKy Ui alKOTOJII0 KOM-
naHii Vinolok i3 Yexii.

Texnomnorito Vinolok y cBiTI BUKOPUCTOBYIOTH AJisi TIpeMialibHUX HamoiB. [IpoOka mae BU-
IIYKAaHUH JU3aifH, IMiIKPECTIOE eIETaHTHICTh IUIAIIKKA Ta ITPOMOBIISIE IPO BHUCOKY SIKICTh HAIOIO,
3aKOpPKOBaHOTro Hero. bezmoranHo 30epirairoun apoMar i cMak BHUHA, BOHA IIIe i MPaKTUYHA Ta KO-
noriuna. Vinolok y Chateau Chizay BUKOpHUCTOBYIOTE /JIsl IBOX BHH JIIMITOBaHOT aBTOPCHKOI JTiHI -
ku Onera Ckpurniku «Kpaina Mpiii».

HaiiekcTpoBaranTHimi KOpKH, sIKi TPAILISIOTHCS HA pUHKY — Bix komnanii Ards Seal. Y Hux
HaBITh € Bepcis mpoOok AS-elite: BOHM He 3 HaTypalbHUX MaTepialiB, ajie abCONIOTHO 1HEPTHI A0
BMHA, HE JOJAI0Th HiSKOrO Hi CMaKy, aHi 3amaxy. IXHs 0COOJIMBICTh — ceplieBHMHA 3i cneudiuHOro
MaTepiaiy, 110 MPOMYyCKae MEBHY KIIBKICTh KUCHIO, JAIOYM BUHY PO3BUBATHCS. € MOXIUBICTD pe-
T'YJIIOBaHHS B 3aJIEKHOCTI BiJl TOr0, HACKUIBKH MOTPIOHO MIOOM BiH MPOITyCKaB, KOJIH 3aMOBJISIETHCS
TaKui KOPOK, — 13 MEHII HIUIBHOIO CepPLEBMHO abo X 13 Ou1bI miabHOKO. L{i mpoOku BUKOpHCTO-
By€ 3apa3 JereHaapHe rocnogapctso Domaine Ponsot, takoxx — Frank Cornelissen. Bouu Bupo6-
JA0ThCs B ITamii, 1 e, HarmeBRHO, HAOUTBIN He3BMYaiHA TEXHOJOTiYHa MpoOka. 3apa3 po3MnoBCIo-
JDKY€EThCs pi3HOBUI KOpKy Ardea Seal mnst ykymopku BUH, ajKe BiH y JiBa pa3ul JCIICBINUM, HIXK
SKICHUH HAaTypallbHUIl KOPOK 3 KOPU KOPKOBOTO JepeBa.

ITpo6ku, KOpKM Ta 3arjylIKu OyBalOTh PI3HUMH, ajleé BCl BUKOHYIOTh CHUIbHY (PYHKIIIO —
CIPUSIIOTH, IOOW BUHO JIICTAIOCS O CIOKHMBaYiB 30€peKeHUM 1 CMAaKOBUM. | HalTONOBHIIIE Y KOP-
Kax — BUHO, SIK€ BOHU YTPUMYIOTh Yy Tursimii [3].
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