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BCTYII

B ymoBax cywyacHOro puHKY BHpPOOHMITBO $KICHOI, pPEHTa0EIbHOT,
KOHKYPEHTHOI MPOAYKIii MPOCTO HEMOXJIMBO ©O€3 BUKOPUCTAHHS TEpPEAOBUX
TEXHOJIOT1A Ta IHHOBAI[IMHUX pillleHb y cdepi 3a0e3neueHHs JoAeil TpoayKTaMu
XapuyBaHHS.

[HOBaIl1 y cdepl XapuoBUX TEXHOJIOTIH MIJNOPAIKOBaHI MOIIYKY CIIOCO01B
Ta 3aco0iB, 1[0 3a0e3NeuyloTh EKOHOMIYHE OTpPUMAaHHS Ta TapaHTYIOTh
MaKCUMaJlbHI O€3MeKy Ta SIKICTh Xap4OBUX NPOAYKTIB, BKIIOYAIOYHA XapUuOBY
I[IHHICTh, OPTaHOJENTUYHI BJIACTUBOCTI, a TAaKOX BJIACTHUBOCTI, II0 BHU3HAYAIOTh
KOPUCTh  37I0POB'f0, CYKYIHICTh SIKUX O€3MOCepeqHhO  3aJICKUTh  BiJ
THTPEIIEHTHOTO CKJIATy XapuyOBOTO MPOIYKTY.

[IpiopuTeTHUMU  1HHOBAIIMHUMU HaOpsIMKaMH y  cdepl  XapyoBHX
BUPOOHMIITB € PO3pOoOKa TMEPCHEKTHUBHUX CIIOCOOIB BUPOOHUIITBA, 30€piraHHs,
TPAHCIIOPTYBaHHS Ta TEPEPOOKH MPOAYKIli; (GOpMyBaHHS MeEXaHI3MIB IIOJ0
paIioHAJIbHOTO BUKOPHUCTAHHS CHPOBUHH; PO3POOKAa HOBHX BHJIIB BHCOKOSIKICHHUX
XapyoBUX MPOAYKTIB; BIAOCKOHAJIEHHA CHOCOOIB MPOCYBaHHS  MPOAYKIIIT
CIIOKMBAYA.

[aTeHCcu(ikamis HAyKOBHX  JIOCHIIKEHb 1  HAKOMWYEHHS  BEJIMKOTO
IPAKTUYHOTO MaTepiany CIPUSIIOTh MOTIUOJICHHIO TEOPETUYHNX BIIOMOCTEH 111010
IHHOBAI[IY Ta yIOCKOHAJICHHS Cy4YaCHUX TEXHOJIOT1H.

Po3poOka HOBHUX TEXHOJIOTIM y XapyoBI MPOMHUCIOBOCTI 1 CTBOPEHHS
IIUPOKOi TaMH SIKICHO HOBUX MPOAYKTIB 13 CIPSIMOBAHOIO 3MIHOIO XIMIYHOTO
CKJIaAy 1 BIACTHBOCTEH € BaXKJIIMBUM HAMPSIMKOM CYYacHOI HYTPHUIIIOJIOTii, CIIpUsi€
30€peKEHHIO 3/I0POB'St HACEJICHHS.

Po3BuTOoK nmocmimkeHb B 00JacTi Xap4uyBaHHS, po3poOKa HOBHX TEXHOJIOTiH
CIPHSIIOTh PO3IIMPEHHIO ACOPTUMEHTY MPOAYKTIB, CTUMYIIOIOTH MOITYK HOBUX
JDKepeN TPOJOBOJBYOT CHUPOBHHH. AKTyalbHUM € BUPOOHUIITBO TMPOTYKTIB

XapuyBaHHS )il NPOPUIAKTUKYA MOIIUPEHUX allIMEHTapHUX, TOOTO MOB’sA3aHUX 3
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>kero 3axBoproBaHb. KpiM Toro, BHpilIeHHS MpoOiieMH 30€peXeHHs 310pOB’s Ta
JOBTOJITTSI HAceJeHHS Kopenroe 3a0e3ledyeHHs  aJeKBaTHUM  010JIOT1YHO
MOBHOI[IHHUM XapyyBaHHSM BCIX BIKOBMX Ta COLIJIbHUX TIpyl. BaxiuBoro
YMOBOIO [UIsl peaiizalli JepXaBHUX MPOEKTIB y WM ramgy3l € BUPOOHULTBO
CrieliaJbHUX MPOYKTIB XapuyBaHHS HAa Cy4YaCHOMY OOJIaJIHAHHI 3 BUKOPUCTAHHSIM
IHTPEIEHTIB SIK MOJIOYHOT0, TaK 1 HEMOJIOYHOI'O MOXOKEHHSI, 1110 3a/10BOJILHSIOTh
¢i13ionoriyHUM mOoTpedaM oOpraHi3My JIIOAMHM B pPEYOBMHAX Ta EHeprii 1
BUKOHYIOTb Pi3H1 (PYHKIIII.

SIkicHe XapuyBaHHS € OJHMM 3 T'OJIOBHUX (pakTopiB 3a0e3MedeHHs 370pOB's
moauHu. CrnokuBadi NOYMHAIOTH BCe OUIbIE yBaru NpUAUIATA (YHKIIOHATBHUM
NpOAYKTaM XapuyBaHHS, TOOTO iX 3JaTHOCTI 3MEHIIYBATH 3arpo3y 3aXBOPIOBAHHS
JIOJIMHY HAaWOUIBII TOIIMPEHUMHU XBOpOOaMM ILMBLII3aIil - JiabeToM, CepIieBO-
CYIUHHHUMH, aJIePri€ro, MUTYHKOBO-KUIITKOBUMH.

[IpiopuTeTHOIO POOIEMOIO MOYXKHA BBaXKaTH CTBOPEHHS IMPUHIIMIIOBO HOBUX
TEXHOJIOT1H, IMOOKOI KOMIUIEKCHOI NepepoOKH CUPOBUHM Yy MPOJYKTH BUCOKOT
AKOCTI, $IKI MalTh O3[0pPOBUYMM BIUIMB HAa OpPraHi3M JIIOAUHM, 3a0€3MeuyroTh
npoIaKTUKY —aJTIMEHTApHO-3aJICKHUX CTAaHIB 1 3aXBOPIOBaHb, CIPHUSIOTH
yCYHeHHI0 JedinmuTy OLIKiB, BITaMiHIB, MIKpPO- 1 MAaKpOEJIEMEHTIB, 1HIIHX
€CCeHINaIbHUX  pedoBWH. [luM  BHMoOramM  BiANMOBIMAIOTH  TPOAYKTH 3
(GyHKITIOHAIBHUMU 1HTpei€eHTaMH, O10J0T1YHO aKTUBHMMH J00aBKaMH Ta IHIII
rpynu. 3a JOMOMOTOI0 Xap4oBOi KOMOIHATOPHKH MOKHA TMOCIIA0WTH HETAaTHUBHI
BIUTMBH 30BHIINIHHOI'O CEpPEJOBHILNA 3aBASKH MPOEKTYBAaHHIO 1 KOHCTPYIOBaHHIO
XapyOBUX MPOJYKTIB HE JMIle O€3MeYHMX Ui JIIOAMHM, ajle W TakuX, IO
3aXHIAI0Th HOTO T€HETHYHI CTPYKTYpH.

OmauM 13 e(eKTUBHUX 3axOJiB KOPEKI[i paiioHy 1 NpoQiTakKTUKU €
3aCTOCYBAaHHS CYYaCHMX MOJIOYHMX TPOAYKTIB, 30KpeMa, Uii MacOBOIO
CHOXXUBAHHS 31 3MIHEHUM CKJIAJOM, ajie TpaguliiiHUM cMakoM. Taki MpOayKTH
HAJAI0Th JI0IATKOBY KOPUCTH 37I0POB’I0 3aB/SKU 30aIaHCOBAHOMY Ta 30arayeHoOMYy

CKJIaJly. BIMIOBITHOCTI HOPM J0OOBOIO CIOKUBAHHS HYTPIEHTIB.
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PO3ILJ 1
MOJIOYHA TI'AJIY3b: ACIEKTH BUPOBHUIITBA ITPOXYKIII
BHUCOKOI IKOCTI

1.1. Cy4acHi norjisiam Ha MOJIOYHI POAYKTH

OgHUM 3 OCHOBHHMX HAINpPSMKIB PO3BHTKY XapuyoBOi IPOMHCIOBOCTI B
TENEepIilIHIA Yac € BUPOOHHUIITBO BHUCOKOSIKICHOI Ta Oe3me4Hoi sl KUTTS 1
3I0POB’S JIFOAWMHU MPOYKIIii, KA BIAMOBIIa€ BUMOTaM MDKHAPOJHUX CTaHIAPTIB.
MOoJI0KO i MOJIOYHI TIPOYKTH 3aiiMalOTh 0COOJMBO BaXKJIMBE MICIIC Y XapuyBaHHI
aiTed 1 roAedt moxwioro Biky. KOMIOHEHTH MOJIOKa XapaKTepU3YHOThCS
ONTUMAaJIBHOI 30aJJaHCOBAHICTIO 3a XIMIYHUM CKJIaJ0M, JIETKO 3aCBOIOIOTHCS 1
MalOTh BUCOKY CTYITIHb BHKOPHUCTAHHS B OpraHi3Mi JIFOAWHHU JUIS TJIACTHYHHUX
IJIeH 1 CHHTE3y HOBUX PEYOBHH. BUTKM T03BOJISIOTH MOKPAIIUTH aMiHOKUCIOTHHUM
OaylaHC BCHOTO Xap4yOBOTrO palioHy JIOAUHU. JKUpH MOJIOKa BMILTYIOTh ASIUTHY
apaxiJoHOBY KHCJIOTY 1 OUTOK-JIIIUTHHIB KOMIUIEKC, SIKHH 3yCTPId4aeThbcsl TUTBKU B
MOJIOII 1 TPOAYKTax Moro nepepoOku. Kanbliiif Mojioka 3HaX0AUThCs Yy hopMmi, siKa
3laTHa HaWKpalle 3acBOIOBATUCH OPraHi3MOM JIFOAMHU. B MOJOIlI MiCTHUTBHCS
30alaHCOBaHUN KOMIUIEKC BiTaMiHiB, ocoOimBo A 1 B, D 1 kaporuny, XomiHy 1
TOKO(EepoITiB, TiaMiHy 1 aCKOpOIHOBOT KHCI0TH. KOMITJIEKC pedoBHH, SIKi BXOASATH
70 MOJOKa, XapaKTepHU3YIOThCA aHTUCKIEPOTUYHOIO CIPSMOBAHICTIO, fKa
MPOSIBIIIETHCST BIUIMBOM Ha PIBEHb XOJIECTEPUHY Y CHpoOBatii KpoBi. Bce e
JI03BOJISIE PO3TISAAATH MOJIOKO SIK YHIBEPCAJIBHUIA TIPOIYKT 3 BHCOKOIO XapyoBOIO 1
010JI0T1YHOTO MIHHICTIO, SIKUW 3a0e3Meuye HOpMaJIbHUH PICT 1 PO3BUTOK OPraHi3My
monuau [1]. OgHOYAacCHO 3 MM MOJIOKO IBHJAKO TICYETHCS T €0 PI3HUX
MIKpOOpTraHi3MiB, a TaKO)X B HbOMY MOXKYThb OyTH MPUCYTHI TOKCUKAHTH, BMICT
SKUX 3QJICKUATH B/l KOPMIB 1 30BHINIHIX (DaKTOPIB.

OnHOIO 3 TOJIOBHUX 3aJlad € JIOCATHEHHSI BHCOKOI SIKOCT1 1 0e3Mme4YHOCT1

MOJIOKA, MOMEPE/KEHHsI 0aKTeplaIbHOTO 3a0py/IHEHHS 1 3HUKEHHS PIBHS BMICTY
8



HeOe3NMeYHUX XIMIYHMX PEYOBUH. BiloMO, 10 OE3MEYHICTh 1 CIOXKHUBYA SIKICTh
XapyoBUX NPOAYKTIB 3a0e3meuyeThcss Hacammepel O€3MEeYHICTIO 1 SKICTIO
CUPOBHHH, KA BUKOPUCTOBYETHCA JUIsl IX BUPOOHUITBA [2].

HuHimHs exoyioriyHa cuTyallisi 1 CTaH XapyyBaHHS HaceJleHHs YKpaiHu
OLIIHIOETHCS TMPOBIJHUMU BYEHHUMH SIK 3arpo3jiuBl (akTopu AJid HalOHAJIbHOI
Oe3neku. 3HauHI MacITaOU 1HAYCTPIATBHOTO PO3BUTKY MPU3BEIU 1O LIBUIKUX
TEMITIB  3pOCTaHHS 3a0pyJHEHHsS JOBKULIA IIKIJJIMBUMH I[POMHCIIOBUMH
BiJIXO/IaMHU.

3a octaHHl poku 10 75 % yciX 3aXBOPIOBaHb MPSIMO UM OIMOCEPETKOBAHO
3YMOBJICHI caM€ HECHPUSATIMBUM CTaHOM  HABKOJHUIIHBOTO  IMPHUPOIHOTO
Cepe/IoBUINA, MOro HaJAMIPHUM 3a0pyaHEHHSM. 3a0pyAHEHHS BOJW, TOBITPS 1
IPYHTIB CTajdd Ha 3aBajii BUPOINYBAHHS 1 3aroTiBlli CUPOBUHU POCIMHHOTO 1
TBAPUHHOTO MOXO/DKCHHS JIJII BUTOTOBJICHHSI O€3MEYHOT BUCOKOSKICHOT Xap4oBOT
npoaykiii [3].

Bimomo, mo Mosoko 3 GakrepianbHuM 3a0pynHeHHsM Bix 50 mo 100 Twuc.
kiitua/cm (01 20 %) BIAHOCHTBCS JO BHUIIOTO TatyHKy, Bim 100 tuc 10
300 tuc. (6111 80 %) — mepuIoro raTyHky, SKIio OuIbIIe - HecopToBe [4].

3a KOpZIOHOM B 1 CM CHUPOTO MOJIOKA JIOMYCKAETHCS HE OUTbie | MITH. KIITHH
Me30(piTbHUX 1 He Outbine 30 THC. TEPMOCTIMKUX MIKPOOpPraHi3miB. 3TiTHO 110
pexomenpanii €C, B cupomy mosoii BMicT MADAM noBuHeH OyTH He OiIbIe
100 Tuc. xmituH B 1 cM, B TOM Yac SK B HamIiil KpaiHi BUKOPHCTOBYIOTH CHUpE
MOJIOKO BHUIIIOTO TaTyHKY, B sikoMy moka3Huku MA®AM cknamarots Big 300 Tuc.
no 4 mma. KYO/em® [2]. Maitke 80% BITUM3HAHOTO MOJOKA BiTHOCHUTHCS IO
MepuIoro raTyHky [5].

3rifHO 70 BHUMOT, 5KI BHCYyBalwThcs B KpaiHax-uineHax €C i1 COT no
MOJIOKOIIPOJIYKTIB, CHpPE MOJIOKO, III0 BHUKOPHUCTOBYETHCS [Jisi BHUPOOHUIITBA
MOJIOKOIIPOJIYKTIB, HE MOBHHHO MAaTH TMATOT€HHUX MIKPOOPTaHI3MiB 1 MICTUTH
HOPMOBAHY  KUIBKICTh  3arajibHoi  Mikpoduopu  Ta  NCUXPOPUIBHUX

MIKPOOPTaHI3MiB.



JUtst BITYM3HSAHOI MOJIOYHOI MPOMHUCIOBOCTI HAMOUIbLI CIAOKOIO JaHKOIO
HOpMaTUBHOI 0a3M € MIKpOOIOJOriyHI BHMOTM JO MOJOKa K JO
CUTBCBKOTOCIIOAAPChKOI CHUPOBUHU. BOHU SBISIOTHCS HaMOUIbII HU3BKUMU
MOPIBHAHO 3 KpaiHaMu €Bponu 1 AMepuku [6].

Taka yBara g0 mncuxpo(uUIbHUX MIKpOOpraHi3MiB OOYMOBJI€HA THM, IO
cepell HUX € 0araro maTOreHHUX MIKpOOpPraHi3MiB, KpIM TOTO, 1Ll MIKPOOPraHi3MH B
npoleci pOCTy Ta PO3MHOXKEHHS TPEICTaBIsAIOTH €000 HeOe3meky Mpu
BUPOOHMIITBI MOJOYHHMX MPOAYKTIB, OCKUIBKHA MPOAYKYIOTh TEPMOPE3UCTEHTHI
depMeHTH — mpoTea3y Ta Jinaszy, sKi BUKIMKAIOTh Bagd MOJOKAa Ta TOTOBOI
npoaykii [7].

[Iparnennst YkpaiHu 1HTErpyBaTHCSi B €BPOIEHCHKI MW CBITOBI CTPYKTYpH
nepeadavyae HEOOXIIHICTh KapAWHAIBHUX 3MIH Yy BCIX MiAPO3JALIaX arpapHo-
IPOMHUCIIOBOTO KOMIUIEKCY. 3TiIHO 3 HOBOIO TOCTaHOBOI EBpONEHCHKOro
napJiaMeHTy BCl BUPOOHUKHM XapyOBHX TMPOAYKTIB, SKI MPAILIOIOTh HAa PUHKY
€Bpocoro3y, 3000B’s13aH1 BIPOBAJAUTH Ha CBOiX mianpueMcTBax cucremy HACCP
(Hazard Analisis and Critical Control Points).

OxpeMi acreKkTH KOHTPOIIO SKOCTI MPOAYKIT pO3MIsAaluch y 0ararbox
mpargx BITYM3HIHUX Ta 3aKOPJOHHUX aBTOpiB [8]. BaxamBOWO CKIAI0BOIO Yy
BUPOOHUIITBI MOJIOYHHX TMPOAYKTIB € TMOJINIIEHHS BETepPUHAPHO-CAHITAPHUX
MOKa3HUKIB sAKOCTi Moyioka. OcoOnuBe Micie 3aiimMae OakTepiaabHa YHUCTOTA
MOJIOKA, II€ TIOB’SI3aHO 3 MAaCOBHMH CHallaxaMH Xap4doBoi iHQeKIli y 0aratbox
KpaiHax CBITY.

[Ipo6nema OakTepiadbHOTO 3a0pYyAHEHHS CHPOTO MOJIOKAa BHUXOAWTH Ha
NepIIUi IUIaH TaKOXK Y 3B’ 513Ky 3 BIUIMBOM Ha SIKICTh TOTOBOI MpoAyKIlii. MoJokKo,
SKE€ Ma€ BHCOKe OakTepiaibHe OOCIMEHIHHS 1 BMIIIYE CTOPOHHIO MIKpOQIopy,
MaJoTpujaTHE MJisi BUPOOHHUIITBA TMOBHOI[IHHUX MOJOYHUX TPOAYKTIB B CHIIY
KUTBKOX MpHYHH [9]:

- MIKpOOPTaHi3MHU, SIKl PO3BUBAIOTHCS B MOJIOI1, PYWHYIOTh 010JIOTTYHO I[1HH1

pCYOBMHHU CUPOBHUHH,
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- TOKCUHH, $KI YTBOPIOIOTBCA B MPOLECI JKUTTEAISUIBHOCTI MNPUCYTHBOT
MIKpo(JIOpU, HE PYHHYIOTbCS NpH MNOJANbIIIM 0OpoOILI MOJOKa, IO MOXE
MPUBECTHU JI0 XapUOBUX OTPYEHB;

- IpY HAaJIMIPHOMY OOCIMEHIHHI MOJOKa IMCUXPOTpo(amu, MOCUITIOIOTHCS
MpoLecH pyHHYBaHHs OUIKA 1 )KUPY, 110 € MPUYUHOIO MOSBU BaJy CMaKy, 3amaxy 1
KOHCHUCTEHI[II MOJIOUHUX MPOJYKTIB.

Cupe MOJ0KO MOBUHHO OyTH OTPUMAHO BiJ 3I0pPOBHX TBApUH Ha TEPUTOPII,
gKka € Oe3MeYHOI0 Yy BIJHOIIEHHI 1H(QEKUIHHUX Ta IHIIMX 3aXBOPIOBaHb, K1
OpuTaMaHHl i Jojaed 1 TBapuH. HaWOuIpm CTIMKMMM 3 MATOT€HHHUX
MIKpOOpraHi3MiB € Oakrepii TyOepKylbo3y, TOMY 3arubenb Iux Oakrepi €
OCHOBHHUM KpUTEpiEM HaAllHOCTI pexuMmiB mnactepusauii. He pomyckaerbcs
NOCTA4aHHS CHpPOTO MOJIOKa, OTPHUMAHOTO B KOpiB 3 HEOE3Me4Hoi [0
TyOepKynb03y (epMH, Ha PUHKH, I1aJIbHI, IUTAYI Ta IIKUIbHI YCTAaHOBU. MOJIOKO
HIATae 3He3apaKyBaHHIO 0€3MOCcepeIHhO B TOCTIOJAPCTBI MIJISTXOM MacTepHu3allii
npu Temmepatypi 90 °C npotsarom 5 xB., a6o npu 85 °C mpotsarom 30 XB., a TIpH
BIJICYTHOCTI TIaCTEpU3aTOPIB — OOOB’S3KOBHM KHIT SITIHHAM. Ha sKicTe cuporo
MOJIOKa BIUIMBa€e Oarato (akTopiB, MO0 SKUX CIIJI BIIHECTH YMOBHU yTPUMaHHS
TBapHH, FOIIBIIO, TITi€HY, YMOBH OTPUMAaHHS MOJIOKA, HasSBHICTh CTOPOHHBO1 BOJIH,
sSKa € HaCJIIKOM 1HAycTpiaiizallii 1 aBroMaru3ailii coco6iB OTpUMaHHS 1 0OPOOKH
MoJioka. Mikpodiopa MoJioka Bifpa3y Iicis AOTHHS 1 pe3epByBaHHS IMpeACTaBICHA
MEepPeBaXKHO HECTIMKUMHU JO0 HarpiBaHHA TMCUXPOMUIBHUMH OaKTepisiMH, TOMY
e(eKTHBHICTh TETUIOBOi 0OPOOKHU TAKOTO MOJIOKA TOCTATHHO BUCOKA.

daxiBli BBaXaTh, IO JJIA IOKPAIICHHS SKOCTI MOJIOKa-CHPOBUHHU
HEOOXITHO BU3HAYMTH P HEOOXITHUX KOMIUIEKCHUX 3aXOMiB, JI0 CKIIAIy SKHX
BITHOCUTHCS  3a0€3MEYeHHS MOJIOYHOTO CTajJa TOBHOI[IHHUMH KOpMamH,
3a0e3nedeHHst pepM CyJacHHM OOJIaJIHAHHSM JJisi IEPBUHHOI MepepOOKH MOJIOKa,
rapMoHi3amis BITYM3HSIHOT HOPMATHBHOI JOKYMEHTAaIlii 3 MDKHapOJIHHMH
BUMOTaMH 1 CTaHAApTaMH, CyBOpe INOTPUMAaHHSA CTPOKIB 1 YMOB 30epiraHHsi Ta

TPAHCIIOPTYBaHHS CUPOBUHU HA MOJIOYHI MiAMPUEMCTBA [6].
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VY 3abe3neyeHHl BUMYCKY MOJIOYHOI MPOAYKIIi BUCOKOI SKOCTI, CTIMKOI 10
30epiraHHs 1 O€3MEeYHOi JiS CHOXXUBAHHS, BUHSITKOBO BEJIMKE 3HAYCHHS Mae€
MOCTIMHA MIATPUMKA HAJEXKHOI YHUCTOTH YChOro OOJagHAHHS, 3 SIKUM MOJIOKO
KOHTaKTy€ Ha BCIX eTamax Bil TpUAMaHHS CHUPOBHHHU 0 BHITYCKY TOTOBOT
npoaykiii [10].

3 o0siagHaHHS Y MOJIOKO MOTPAIUISIIOTh OakTepii rpynu KUIIKOBOI MaJuYKH,
ncuxpoduibHi O6akTepii, Me30(pUTbHI MOJOYHOKHUCII CTPENTOKOKH 1 TEPMOCTINKI
NajgudKy, APDKIKI Ta ONTOBOKUCHI Oakrtepii. Ycsi 1 Mikpodiopa pa3om i3
3aJIUIIKOBOIO  MIKpOQUIOPOI0 TMACTEPU30BAHOTO MOJIOKA CTaHOBHUTH 3arajbHY
MIKpO(I0py MUTHOTO MOJIOKA [6].

HeoOXiqHo yI0CKOHAIIOBATH METOIU BHSIBJICHHS MATOTCHHOT MIKPOQIIOpH y
MOJIOIIl 1 MOJIOYHMX MPOAYKTax, MiABUILYBATU iX CHENU(PIYHICTh, MBHAKICTH 1
JOCTYIHICT, ~ TPU  BUKOPUCTAaHHI.  3abe3reueHHs  SKICHUMH  KOpPMaMmH,
BIIPOBA/PKCHHSI HOBUX TEXHOJIOTIA 1 CydyaCHHUX 3ac00IB BHPOOHHUIITBA, MOOYyI0Ba
CUCTEM MEHEKMEHTy sKocTi Ha ocHoBI npuHmunie HACCP no3BossTh
MiBUIIUTH SKICTh MOJIOKa-CUPOBUHHU 1 MOJIOYHOI MPOAYKIIii BIAMOBIAHO JO BUMOT
€C, mo 3abe3neunTh BUXIJ MPOAYKIIT MOJIOKOTIEpepoOHOT raay3i Ha MIKHAPOIHI
puHku. J[ns TpuBajmoro 30epiraHHS MOJIOKO 1 MOJIOYHI MPOIYKTH ITiJIJIaI0Th
nmacrepusarlii, cTepuii3ailii, 3TyIIEHHI0 1 BHUCYIIYBaHHIO IPU TEMIIEPATYPHUX
pexumax Bin 63 go 140 °C.

Bimomo, 1m0 MiKpoopraHi3MM MOXYTh PO3BUBATHCS TIPU  PIZHHUX
TeMIIepaTypax: McuxpodiTH pO3BUBAIOTHCS MpH Temmeparypi Bim minyc 10 mo
Mminyc 20 °C, me3odinu - Bix 5 1o 45 °C, repmodinu -Bix 15 go 70 °C. Haiibinpm
CTIMKMMH 10 HHU3BKMX TEMIEPATyp € IUIICHSABH, SKI MOXYTh PO3BHUBATHUCS MPH
temmeparypi (- 9) 1 mHaBite mnpu (- 12) °C. TI'mwmicHi Oakrtepii 37aTHI
po3mMHOXKyBatuch mpu (-5) °C, ToOTO mpu TeMIepaTypHUX peXuMax 30epiraHHs
MOJIOYHHX MTPOTYKTIB.

daxiBIl BBaXAIOTh, IO MPOOJIEMY MIABUINCHHS SKOCTI MOJIOKA-CUPOBHHHU

HEOOXIJTHO BHUpIINIYBaTH 3a PaXyHOK 3HIKEHHS HOTro MIKpOOIOJIOrIYHOTO
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3a0pyAHEHHS 11I€ 0 TeXHOJoriuHoi o0pooku [9, 10]. Ha GakTepiaibHOMY HIIAXY
MOJIOKY-CUPOBHHI TMPOMOHYEThCS M siIKa TEIioBa 00poOka — Tepmiszallis, sika
CYTT€BO HE BIUIMBA€ Ha CKJIaJ 1 010J0T1YHI BIACTUBOCTI MOJIOKA K, CACTEMH, aJI€ B
TOM jke uac 3a0e3neuye 3HAYHE 3HUIKEHHSI 3arajbHOTO OOCIMEHIHHS MOJIOKA.
TepMmizaniss He BHUKIMKAae JAeHaTypallli OUIKIB CHpPOBaTKW, HE 3MIHIOE CKJaj
Ka3€iHOBOr0 KOMIUIEKCY, aiie craburizye pH Monoka mnporarom 30epiraHHs.
Haii0inpimn 1o1iibHUM BU3HAHO MPOBEJEHHS TEpMi3allii MOJIOKa HE Ha MOJOYHMX
3aBojaxX, a Oes3nocepelHbO0 Ha MICHIX BUPOOHHITBI — ¢depmax, 30ipHO-
NPUUMaIBHAX TTYHKTAaX, 3 TOCIIAYIOYHM TEPMIHOBUM TTHOOKHM OXOJIO/PKCHHSIM.

3rigHo 10 pekoMenpaiii €C cupe MOJOKO HEOOXITHO OXOJIOJKYBATH J10
TeMriepatypu Hrkde 6 °C 1 306epiratu He Outbiie 4 ro7. B OUIBIIOCTI BUMAAKIB
TEpMi3allis MOJIOKa JOCTaTHs, 00 HE JOMYCTUTH PO3MHOXKEHHS OakTepid B
rOTOBIA MpoAyKLii 10 HeOe3nmeyHoi Mexi mporsiroM 3 110 3a TeMiepaTypH
Hkue 8 °C.

TpuBasia BUTpHMKa MOJIOKa B OXOJIOJPKEHOMY CTaHI MOKE€ MPU3BECTU 10
(b13MKO-XIMIYHUX 3MiH B CTPYKTYpl Milen Ka3zeiHy 3 IMOPYIICHHSM pPIBHOBAaru
KaJbIlito 1 ¢pochopy y po3uMHHIN 1 KOJIOiAHINA PopMax, a TakoX y >KUPOBIM ¢a3i.
IIpu 1boMy BimOyBa€eThCs KpHUCTAII3allsl TPUTIIEPHUIIB, 10 BUKIMKAE PO3PHUB
MeMOpaH, BHUTIKaHHs >KUDPY, TPYIAKYBaHHsS, BIIJIUICHHS XUPY Bl BOAHOI ¢a3m.
MexaniuHa o00poOKa TakKoro MOJIOKA MOKE TMPU3BECTH JI0 IOIIKOIHKCHHS
000JIOHOK JKUPOBUX KYJBOK 1 B IPOAYKTI OUTBII aKTUBHO BiIOYBAETHCS JIIOII3 Ta
OKHCJICHHS migiB [8].

Jlinoniz mMoske BimOyBaTHCA SIK 32 paxXyHOK aKTHBAIIil JIiMa3u MOJOKA, TaK 1
i BIUTMBOM JIMOMITHYHUX (pepMeHTiB mcuxporpodHux Oaxrtepiit. Hacminkom
T3y € MiJBHUINCHHS B MOJIOI KUTBKOCTI BUTBHOTO JKUPY 1 BUIBHUX JKHUPHUX
KHCIIOT, SIK1 a7COPOYIOThCS HA MilleJax Ka3eiHy 1 MPOTHIIIOTh 3TOPTAHHIO MOJIOKA.
[ToripmieHHss 3ropTaHHs MOJIOKA TIOB’S3aHO TaKOXX 3 3MIHOKO 10HHOI PiIBHOBAaru
BHACJIIIOK YTBOPEHHSI HEPO3YMHHUX COJIEM TpH B3a€EMOJIl 10HIB KaJbI[IIO 3

JKUPHUMU KHCJIOTaMM.
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[IparaeHHst 3a0€3MEYNTH CIIOKUBAYIB IIHUPOKUM ACOPTHUMEHTOM MOJIOYHUX
MPOJYKTIB 3 TPUBAIMMH CTPOKAMU TMPUAATHOCTI IS CIOKHUBAHHS MOXE OyTH
peanizoBaHO 3a PaxyHOK YIOCKOHAJEHHS TEXHOJIOTIYHUX IMPOIECIB MepepoOKu
MOJIOYHOI CHPOBHUHHM. 3a KOPJOHOM IpU TPUBAIOMY 30€piraHHi MOJIOKa Ha
dbepMax, BUKOPUCTOBYIOTh TepMmizaniro npu 65 °C 3 urpumkorw 15..25 c 1
MOCTIAYIOYMM  OXOJO/DKeHHsIM 10 Ttemnepatypu He Bume 10 °C. Tlepexn
nepepoOKor0  MOro 3HOBY  MIAJAaIOTh  KOPOTKOTEPMIHOBIM  mactepu3ailii.
BcraHoBeHO, 110 OCHOBHY MIKpO(JI0opy TEpMi30BaHOTO MOJIOKA, ITICIIs 30epiranHs
npu 6...11 °C npotsirom 18...42 rop., ckiIagamTh MncUXpoTpodHi OakTepii 1
Oakrepii rpynu kumkoBux nanudok (BI'KIT).

[TpoBeneHe MOCTIDKEHHS MIKpOQJIOpH IMaCTePU30BAHOTO MOJIOKA IPHU
TpuBaJIOMY 30epiransi npu temmnepatypi 4...6 °C nokasaino, 1o TepMiH 30epiranss
3QICKUTh BIJl CTyHeHIO OakTepiadbHOTO0 OOCIMEHIHHA 1 TIOB’SI3aHOTO 3
CaHITapHUMH YMOBaMHU MPOBEJACHHS MOAAIBIINX TEXHOJIOTTYHUX onepartiii [ 10].

[Ipu posnuBi MoOJIOKAa B YMOBaX AaceNTHKH, OakTepiadbHe OOCIMEHIHHS
MOJIOKA € CTaJIUM MPOTATOM BChOro TepMiHy 30epiranHsa. [Ipu BiacyTHOCTI
aCeNTUYHUX YMOB, OakTepiayibHEe OOCIMEHIHHS MOJIOKA 30UTBIIYETHCS 3a PaXyHOK
JOTATKOBUX JDKEpeNl 3apakeHHs 1 ckiaagaeteess 3 10..20 % 3anumkoBoi
MIKpodI0pU ACTEPU30BAHOTO MOJIOKa, 78...88 % — MikpodaopH, sika MOTpaIuisie 3
noBepxHi oOnagHauHs, 1 % — wmikpoduopu mnoBitps, 1 % — wmikpodiaopu
MaKyBaJbHOTO MaTepiany. BcTaHOBIEHO, IO TEpMiH 30€piraHHS MUTHOTO MOJIOKA,
AKe TIPOUIIIIO APYTY macTepusailito npu pexumi t = 95+£2 °C t = 4 ¢, ckimagae 25
116, B TOW Yac K MOJIOKO, macTepuzoBane npu pexkumi t=85+2 °C t = 4 ¢, mae
TpUBAIICTh 30epiranns He Outbine 15 7i6.

[TacTepmsariisi 3HEMIKOPKY€E OUTBIY YacTHHY TEPBUHHOI Mikpodiopu
MOJIOKA, aje TMpH I[bOMY BiAOYBarOThCS HeOakaHi 3MiHM HOro OlOXIMIYHHX 1
¢bi3uKo-XiMIYHUX BIacTHBOCTeH. [Ipw migBHIEHHI TeMmIepaTypH 3MEHIIYETHCS
B’S3KICTh MOJIOKA, TP MIABUIIEHHI KUCIOTHOCTI — Ka3€iH BUIMA/Ia€ B OCa].

TakuM YHWHOM, OJHUM 13 CIIOCOOIB TIJATOTOBKHM MOJIOKA, IO CIPHUSIOTH
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MOKPAIIEHHIO HOro 0OaKkTepioNOriyHUX MOKAa3HUKIB 1 MiJBUIICHHIO CTIMKOCTI MpHU
30epiranHi, € Mo/BifHA TEMI0Ba 00poOKa. 3aPONOHOBAHO MTPOBOIUTH MONEPETHIO
TEIJIOBY OOpOOKYy MoJIOKa [ BUPOOHMIITBA BCIX MOJIOUHHUX MPOJYKTIB Y
TEXHOJOTIYHOMY LHMKJII MOJIOYHOTO BUPOOHHULTBA mpu Temneparypi (62 + 1) °C 3
MOCTIAYIOYUM 0X0J0KeHHIM 110 (6 & 2) °C 1 BuTpumMKoro Big 6 roa no 3 xi6. Taka
o0OpoOka HE Mae HEraTMBHOIO BIUIMBY Ha (I3UKO-XIMIYHI 1 TEXHOJOTIYHI

BJIACTHBOCT1 MoOJIOKa [9].

1.2. TexHoJsoriss NEepBHHHOI OOPOKH MOJIOKA 32 BHUKOPHUCTAHHS

YJAbTPa3BYKOBOI KaBiTamii

Jlo HalOUTBII aKTyaJbHUX MPOOJIEM XapyoBOi I1HAYCTpli Cy4acHOCTI
HAJI)KUTDH PIBEHb SKOCT1 XapyoBUX MPOAYKTIB. [li1 sSKicTIO MpOayKIIii HalvacTile
PO3YMIIOTh CYKYMHHICTh il BIaCTMBOCTEH, SKI 3YMOBIIIOIOTH PIBEHb 37aTHOCTI
32JI0OBOJIHATH TI€BHI MOTPEOM CIIOKMBA4YiB BIIMOBIAHO JO i1X MpPU3HAYCHHS.
BianoBigHo, 10 10CBiMYy poOOTH STOHCHKUX MIAMPHUEMCTB BUITYCK BUCOKOSKICHOT
IPOJYKINT TO3BOJIIE OTPUMATH TMOTPIHHY BUTOAY Y BHUIJISAAI OUTBII HHU3BKUX
BUPOOHMYMX BHUTPAT, OUIBII BHCOKHX YHUCTUX JOXOAIB, OULIBIIOI YaCTKH
puHKy [11].

[Toka3HuK sSKOCTI BHM3HA4Ya€ €(PEKTUBHICTH MISIILHOCTI MIAMPUEMCTB TaTy31
Ta, K HACTIIOK, YTPUMAaHHS ICHYIOUMX 1 3aBOIOBAHHS HOBHX IO3WIII HA PUHKAX
30yTy B YKpaiHi Ta mo3a ii Mexkamu. /|0 OCHOBHHMX YMHHHUKIB, IO BIUIMBAIOTH Ha
JaHUH TIOKa3HUK HAJIeKATh SKICTh CAPOBUHHM, TEXHIYHHI Ta TEXHOJIOTTYHUN PIBEHb
MIATPUEMCTB, CHCTEMH YIIPABIIHHS SKICTIO Ta O€3MEYHICTIO Xap4OBOi MPOTYKIIIi.

Y MOn0YHIN MPOMUCIOBOCTI YKpaiHH SKICTh MOJIOKA-CHPOBUHU € HAWOLIBII
BaroMoro Impobiiemoro. BimmoBimHo g0 HoBoro cranmapry JICTY 3662:2018
«Monoko-cupoBUHA KOpOB’siye. TexXHiIuHI yMOBHWY» TMepea0adyeHo ITiBHUIICHHI
BUMOTH JI0 OPTaHOJENTUYHUX, (PI3UKO-XIMIYHHUX Ta TIr€HIYHUX MOKA3HUKIB L1010

OITIHIOBaHHS SKOCT1 3aKyIBEJIbHOTO MOJIOKA, IS BIPOBAKCHHS CHUCTEM
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aHaJi3yBaHHS HEOE3MEUYHMX YMHHUKIB Ta KOHTPOJIIOBAaHHS B KPUTUYHHUX
Toukax [12].
VY €Bponeichkiid CHUIBHOTI PEryaloYUM J0KyMeHToM € Permament €C
Ne 853/2004 €Bponeiicbkoro [lapnamenty ta Pagu Bim 29 kBitHs 2004 p. cekiris
XI «Cupe MOJOKO Ta MOJOKOMPOAYKTH», SIKUM BCTAHOBJIEHO BHUMOTH IIOJIO
ririeHu MoJsioka-cupoBuHu (tadsm. 1.1) [13].
Tabnuysa 1.1
IopiBHSIHHSA MOKA3HMKIB AKOCTI Ta 0e3MeYHOCTi MOJOKA-CHPOBHHHI

KOpPOB’SIY0r0 32 CTAaHAApPTAMHU Y Kpainu 1a kpain €C

[Toka3Huk, JACTY 3662:2018 «Monoko-cupoBUHA Pernament
OJIMHUIIS BUMIPIOBAHHS KOpoB’siye. TexXHIYH1 YMOBI» €C
Hopwma 15t raTyHKiB Ne 853/2004
eKCTpa BHIIMN MEePIINI
Kucnoraicrs, °T Bin 16 70 17 | Bin 16 10 18 | Bix 16 10 19
pH Big 6,6 no 6,7 Big 6,55 no 6,8
I'pyna uncToTH, He HUKYE HIK I —
KinbkicTs Me30hUIBHUX aepOOHUX
1 hakyIbTaTUBHO-aHAePOOHUX
Mikpo-opranizmiB (KMADAHM 3a <100 <300 <500 <100
temnepatypu 30 °C), Twc.
KYO/em®
Temneparypa Moioka, °C, He 8 <6
BHIIE HIK
KinpkicTh COMaTHYHHUX KIIITHH,
e font <400 <400 <500 <400
Touka 3amep3aHHs, C, He Buie
ik -0,520 —0,52

BupoOHMKH MOJIOKa KEPYIOTHCS CHUCTEMOIO YIPABIIHHS SKICTIO MPOMYKITI
HACCP (Hazard Analysis and Critical Control Points), B 0CHOBY sIKO1 MOKJIaJIeHO
aHami3 Ta OIliHKa HeOe3MeK, 3 METOI CBOE€YACHOTO CTAHOBICHHS NPUYMHU Ta
3aCTOCYBaHHS KOPUTYBaIbHUX Miii. B ocHOBI kontentii cucremu HACCP nexutsb
VOpaBIiHHS HeO0e3meyHuMU (aKTOpaMH PI3HOTO TMOXOKEHHS (O10JI0T1YHOTO,
XiMigHOTO 200 (hI3MYHOr0), SKi BIUTMBAIOTh Ha OE3MEUYHICTh MPOIYKIIi B IpoIeci
BUPOOHUIITBA, ILIAXOM CTBOPEHHS MEXaHI3MIB KOHTPOJIO B KOXHIA TOYIII

BUPOOHUYOT CHUCTEMHU. 3 TPbOX OCHOBHMX THIIIB HeOe3NmeK MiKpoOiojoriyHa —
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HallHeOe3MmeyHIa.

Ha Oyap-sixomy etami oTpuMaHHs, 30€piraHHs, TpPaHCIOPTYBaHHS Ta
nepepoOKM MOJOKa MOXIMBE OOCIMEHIHHS #oro MikpoopraHizMamu. Jlo
MIKpPOO10JIOT1YHUX HEOe3MEeYHUX UMWHHHUKIB BIJHOCATHCS IIKIIJIUBI OakTepii,

BipycH, pi1oHU Ta napa3utu (puc. 1.1) [14].

Mikpo0iosioriuni HeOe3rneuH1 YHHHUKH

v v v
CaniTapHo- OKa30Bi Tpisk ki, [aroreuui baxrepii
MIKpOOpPraHI3MH BipycH MIKPOOPTraHi3MH pory
Proteus

Mesodinbhi bakrepii rpynu Canbmoneria 3onorucrui

aepoOHi 1 KUIITKOBOT MaJTMYKH crah10koK

(haKyIbTaTHBHO (BI'KTT)
aHaepoOHi

Puc. 1.1. MikpoOiosioriuti He0e3neYHi YHHHUKHA

OcHOBHMMH HeOe3NeKaMH 010JI0TIYHOTO XapaKTepy Y MOJIOILI CJIiJl BBaXKATH
MIOYATKOBY 1 3aJIUIIKOBY KIJIBKICTh MIKPOOPTaHi3MiB, TOOTO:

— TOKCHMHH TIATOTEHHUX MIKPOOpPraHi3MiB HEOOXITHO CTBOPIOBATH
HECHIPUSTIMBI YMOBHU JJisi iX PO3MHOXKEHHS B TPOIIECi OJIEpKaHHS MOJIOKA Ta
nepepoOKwu;

— YMOBHO MAaTOTE€HHI MIKPOOPTaHi3MH, K1 BUKIHKAIOTh TICYBaHHS MPOAYKTY
132 IEBHUX YMOB MOXYTh BUKIIUKATH PO3JIaH UM aJePreHH] peaKilii.

Jlist cmokuBaya MOJIOKO € SIKICHUM, SIKIIIO BOHO Ma€ BHUCOKY Xap4OBY
IIHHICTH (Y HOMY JIOCTaTHBO JKHPIB, OLTKA, MIHEpATLHUX PEYOBHH, BITAMiHIB) Ta
OesreyHe I 370pOB’ST — TOOTO HE MICTHTh IIKIIJIMBUX OakTepit dwm
aHTHO10TUKIB. [l TANPUEMCTB MOJOYHOT MPOMHUCIOBOCTI SIKICTh MOJIOYHOI
CHpPOBHUHH, 30KpeMa IOKa3HUKH MIKpOOIOJOTIYHOI YHUCTOTH € BHU3HAYAJIbHUM

(dhakTOpOM OE3MEYHOCTI Ta SIKOCTI MOJIOYHHUX MPOAYKTIB.
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CaHiTapHO-TIrI€HIYHA SAKICTh BUPOOHMLTBA MOJIOKA — KOMILJIEKCHA
npobiema, SiKa BU3HAYAETHCS PSJIOM UYMHHUKIB, SIKI OO0’ €IHYIOTHCA MOHATTAM
«TEXHOJIOT1sl Ta KyJbTypa BUpOOHHUITBaY [15].

BusiBneni HeOe3neuHi (akTopu OTpUMaHHS O€3MEeYHOro Ta SIKICHOTO
MOJIOKa-CHPDOBHUHHU  BKJIIOYQJIM TOPYIIEHHS BUPOOHWUYMX YMOB, 30KpeMa:
napameTpiB  MIKPOKJIMAaTy, CaHITAPHO-TITIEHIYHOIO Ta TEXHIYHOTO CTaHy
KOpIBHUKA, TIrl€HU KOPMIB/BOJIM, BETEPUHAPHOIO MEHEHKMEHTY, TIrl€HU Ta
OXOpOHU Tpali 0ci0 3aWHATUX Yy AOMISAL KOpPIB Ta MOJIOYHOMY OJomi ¢epmu,
poleayp MiATOTOBKU KOPiB J0 JTIOTHHS, JOTHHS, 3aXO/(1B ITICJISI TOLIbHOI 00pOOKH
BUMEHI, TEXHIYHOI CIPABHOCTI MOJIOYHOTO OOJIaHAHHS, HAJIEKHOTO CAHITapHO-
TITiEHIYHOTO CTaHYy MOJIOYHOTO OOJIaJIHAHHS Ta MIKPOKJIIMATy MOJIOYHOTO OJIOKY.
3a3HaueHi pakTopu € HEOE3MEUHUMH Y 3B’ 13Ky 3 BCTAHOBJIGHHUM iX O€3MocepeHIM
Ta OTIOCEPEIKOBAHNUM BILJIMBOM Ha O€3MEYHICTH 1 AKICTh MOJIOKa-CUPOBUHU [16].

PosrnsHemo  Oinpmn  meTtanbHO  BIUIMB  IuX  ¢aktopiB. [lapamerpu
MIKpOKJIIMATy  YTpUMaHHS  TBapuH  (TEMIEPATYpHO-BOJIOTICHUI  pexuM,
OCBITJICHHS, PyX MOBITPS, BMICT IIKIIJIMBUX Ta3iB) MPU HEHAJEKHUX 3HAUCHHSIX
BUKJIMKAIOTh y TBapyUH 3aXBOPIOBaHHS 3alajbHOTO  XapakTepy, CTpecH,
TpaBMaTH3M Ta, SIK HACHIJIOK ITJABUIIEHHS TIOKa3HUKAa 3a0pyJHEHHS MOJIOKa
Mmikpodiioporo. HeszbamaHncoBaHuii parfioH BiAMOBITHO 10 (i310JIOTIYHOTO CTaHY
TBapWH, 3a0pyIHEHHS BOJIU Ta KOPMIB MPHU3BOAUTH 10 3araJIbHOTO MOTIPIICHHS
CTaHy TBAapuMH Ta KOHTaMiHAIil MOJIOKa TAaTOTeHHUMH MIKpOOpTraHi3MaMH.
[lopymieHHst Tiri€eHM y KOPIBHUKY € JDKEPEIOM PO3MHOXKEHHS TMapa3suTHUYHUX
rpu0iB, MaTOTEHHUX 1 CIOPOBUX OAKTEPi HA T KOPIB, 1[0 HETATUBHO BIUTMBAE HA
310pOB’s KopiB. bakTepii rpynu KUIIKOBUX MaJIMY0K MOXYTh MepedyBaTH B THOIO 1
miacTwi. HecnpaBHICTP KOHCTPYKIIA TPU3BOAUTH JO TPaBMYBaHb KOPIB.
Po3BuTOK iHpEKIIHHNX Ta Mapa3sUTapHUX 3aXBOPIOBaHb, IO 3TYOHO BIIMBAE Ha
XIMIYHUM CKJIaJl MOJIOKa Ta 30UIbIllye MIKpOOHE OOCIMEHIHHS, IOTPATUISHHS
aHTUOIOTUKIB a00 IHIIMX IHTIOITOPIB Y MOJIOKO BHUKJIMKAE HEHAJIECKHUH pPIBEHb

BETEPUHAPHOI0 MEHE/IP)KMEHTY B IOCIIOAAPCTBI.
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PiBeHb caHITapHO-TITIEHIYHUX TMOKA3HUKIB SIKOCTI OTPUMAHOIO MOJIOKA
BHU3HAYAETHCA TITIEHOIO OIHHA KOpiB. BUKItoueHHs 0OpoOKH BUMEHI 10 Ta Micis
JOTHHS 30UIbILIYE PU3UK NOTPAIISHHSA HeOaxaHo1 Mikpodiopu B MoJioko [17].

SIkicHa 0OpoOKa BUMEHI ClielialbHUMH 3aco0amMu — €()EeKTHUBHE PIIICHHS Y
3a0€3MeUYeHH] HaJEKHOI Tiri€eHUu. AJe s JOCATHEHHS IO3UTHUBHOIO €(eKTy
HEJIOCTATHBO TPOCTO OOPOOJIATH BUM’SL Oyab-sKUMHU 3acoO0amu. BoHu MOBHHHI
OyTM BHCOKOSIKICHUMH, €(QEKTUBHUMH Ta BOJIOAITH 3HE3apakyBaJIbHHUM
edexrom [18].

He nane)xHe BUKOHAHHS MPOIENYp MIATOTOBKH KOPiB IO JOTHHS CTBOPIOE
YMOBHU TOTparuisie Mikpodiopu 3 IiOK BUMEHI B MOJIOKO; 3YMOBIIOE BHCOKHIA
piBeHb oOcimeHiHHA Mojoka KMA®AHM, naToreHHUMHU 1 CIOPOYTBOPIOIOYUMU
OakTepismMu. HempaBuibHEe HaAsSTaHHS Ta 3HIMAHHS [OINBHUX CTaKaHiB MOXeE
CIPUYMHUTH TPaBMHU CPIHKTEPIB JIHOK, TIIEPKEPATO3 Ta MOTPATUISHHS CTOPOHHIX
JIOMIIIIOK.

3a CIIOHTAHHOI'O BIJX €IHAHHS HJOUIBHUX CTakaHIB 13 [JIHOK MOXKJIUBE
NOTPAIUISTHHS MEXaHIYHUX JIOMINIOK (THOI0) B MOJIOKO. HecmpaBHICTH Bakyymy
IMPU3BOJIUTH IO TPABM Ta IMATOJOTIH CIHKTEPIB AIHOK 1 K HACHTIIOK, 301IBIICHHS
KCK monoka. 3a 3011bleHHST TeMITepaTypu 0Xoio0xeHHs (monan 6°C) MOKIMBUN
HAIMIPHUN PO3BUTOK MATOT€HHOT Ta YMOBHO-TIATOT€HHOT MIKPO(I0pH, YTBOPESHHS
iX crop 1 HaKONMMYEHHS TOKCHHIB [16].

30UTbIIIEHHST KUTBKOCTI MIKPOOPTaHI3MiB, BHUCOKHH BMICT MAaTOTC€HHUX 1
CIIOPOYTBOPIOIOYMX MIKPOOpPraHi3MiB, a TaKOX iX TOKCHHIB BHHHKAa€E 3a
HEHAJIC)KHOTO OYHUIICHHS MOJOYHOTO OOJiafHaHHsA. BiACYTHA O4YMCTKa AOLMBHUX
CTaKaHiB TICJIs KOXHOTO JOTHHS TPOBOKYE MOIIMPEHHS 30yIHUKIB MAacTHTY B
CTall. 3a YMOBH 3aJHMILIKy MHUIHOIO 3ac00y y MOJIOKOIPOBOJAX, 3a0pYIHIOETHCS
MOJIOKO-CUpOBHHA [16].

HenmorpumanHs TirieHn oco0amMu, 3alHATHMH ITiI 9ac JOTISAY KOPiB
3YMOBIIIOE TOSIBY 300HO3HMX IH(EKII uM 1HIUX 1HGEKId Ta mapa3uTapHUX

XBOpOO; TpaBMyBaHHs TBapWH BHACIIJOK HEMpPaBWILHOI (ikcailli, TOHY, TOIIO.
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Moske MaTH MICLE MEePEXPECHE 3apakKeHHS MaTOrT€HHUMH MIKpOOpraHizMamu. Sk
HACJIJIOK, M0SIBa Y MOJIOII CAPOBHHHI MATOT€HHUX MIKPOOPraHi3MiB.

OTxe, HaBITh 32 YMOBHM XOpOIIMX CAHITAPHUX YMOB OTPUMAaTH CTEPUIIbHE
MOJIOKO HEMOXIJIMBO, OCKUIBKM BX€ B MOMEHT BHUJOIOBAaHHA BOHO 3a3Ha€
OakTepiaJibHOr0  3a0pyJIHEHHA canpoiTHUMU  OakTepisiMU, SKI  MOCTIHHO
3HAXOJATHCSI B COCKOBOMY KaHAJII.

[Ticns 7O0THHS MOJIOKO HEOJIMIHHO 3a0pyAHIOETHCS MIKpOhIOpow 3
HaBKOJMIIHBOTO  CEpEeJOBMINA:  OakTepisiMM TPyNH  KHUIIKOBOI  MaJIMYKH,
E€HTEPOKOKaMH, MOJIOYHOKHUCIIUMHU 1 MAaCJISTHOKUCITUMHU OakTepisimMu,
CIIOPOYTBOPIOBAILHUMHU  OallujiaMu, TICEBAOMOHAJaMH, KOPUHEOAKTEePIIMH,
JPDKIKAMU Ta TUTICHIBUME TPUOAMH.

JlxepenoM KOHTaMmiHaiii Moxe OyTH MoJIouHE OOJa/JHAaHHS, Ha TMOBEPXHI
SKOTO MIKPOOPraHi3MU yTBOPIOIOThH CTIMKI 0 Ail 30BHINIHIX (DakTOpiB O10IUIIBKH,
4acTOYKM Opynay, L0 HNOTpanWjid B MOJOKO 3 BUMEHI, KOpPM, HiJCTUJIKA, IPYHT,

BOJa, OBITpPs Toto (Tadu. 1.2) [19].

Tabnuysa 1.2
J:xepesia 3a0pyAHEeHHS MOJIOKA TeXHIYHO HIKIJIMBOIO i MATOT€HHOIO
MiKpo@ioporo
MikpoopraHizMu Jlxepeno 3a0pyaHeHHS

_ HagpkonumrHe cepeoBuile (KOpM THiM, IPYHT) JOITbHE
Bacillus cereus
00J1aTHaHHS

MacnsHokucii 6aktepii  [HaBkonuimHe cepenoBuiie (KOpM, THiil)

Escherichia coli HapkonwiiHe cepepoBuiie (THIH Ta IMICTHIIKA)

HaBkonumiae cepenoBuiiie (MiJCTHIKA, TPYHT,
Pseudomonas spp.
MOJIOYHE 00JIaIHAHHS)

Staphylococcus aureus  [CekpeT BUMEHI MAaCTUTHUX KOPiB

Listeria monocytogenes |HaBkonwiHe cepeaoBuie (KOpM, THii)

Salmonella spp. HakonumHe cepenoBuiie (THii)
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Ilin d4ac pe3epByBaHHA 1 TpPAHCHOPTYBaHHS MOJIOKAa BIIOYBAETHCS
PO3MHOKEHHSI MIKpPOOPTaHi3MiB, BHACIIJOK YOTO 3pOCTAa€ iX KIIBKICTh 1 MOXKE
3MIHIOBaTUCh SIKICHUM CKJaJ Ta CHIBBIIHOUIEHHS MDK OKPEMUMHU TpylnaMH 1
BUJAMU. XapakTep IUX 3MIH 3aJIeKUTh Bl TEMIIEpaTypH 1 TPUBAIOCTI 30€piraHHs
MOJIOKa, TOYaTKOBOTO CTYIEHs oro 3a0pyaHEHHs Ta CKiiaay Mikpoduiopu.

JIiist 30UIbIIEHHS. TEPMIHY NPUAATHOCTI MOJIOKA A0 MEepPEepoOKH Yy MOJIOYHIN
POMUCIIOBOCTI 3alpOBaKCHO XOJOAWJIbHE WOTO 30epiraHHs 3a TeMIEpaTypH
6-8 °C, micnst AOCATHEHHS SIKOI BCI MPOILIECH, MOB’sI3aHI 3 POCTOM 1 PO3BUTKOM
OakTepiil, ICTOTHO YHOBUIbHIOIOTHCS. OHAK 32 IIUX YMOB MOX€E BiAOYBaTHUCS PICT
ACSIKMX MIKpOOpraHi3MiB, y Tomy 4mcii B. cereus, Oakrepiii poxais Alkaligenes,
Acinetobacter, Achromobacter, Flavobacterium ra in., a nesiki ncuxpotpodu, sk,
Harnpukian, Pseudomonas spp. Ta L. monocytogenes, 3gaTHI pemnpoyKyBaTUCh
HaBIiTh 3a TeMIeparypu, HIK4oi 3a 6 °C. BHacHioK 1[bOTO MCUXPOTPOPH CTAOTH
OJIHIE€IO 3 TOJIOBHUX €KOJOTTYHUX IPYIl CUPOTO MOJIOKA.

JlocmiPKeHHSIMU BCTaHOBJIEHO [19], mo moMiHyro4y 4YacTUHY Mikpodiopu
CUPOBUHHM CTAHOBMUJIM JIAKTOOAKTepii, TOCUTh UMCEIHbHOIO BHSIBWJIACH TIpyla
NCUXPOTPOGHUX MIKPOOPTaHi3MiB, MepeBaKHY OUTBIIICTD SIKMX CKIafanu OakTepii
poay Pseudomonas. BusiBneHo takox mpeacTaBHHKIB poay Acinetobacter, poaunau
Enterobacteriaceae Tta xomomoctiiiki ruTiceHi. 3a0pyaHEHHS MCUXPOTPOPHOIO
MIKpO(]IIOPOIO CIPUUMHSIOTH JIMOJITHYHI Ta MPOTEOJITUYHI ITPOIIECH, TTPU3BOISTH
70 YTBOPEHHS Yy MOJIOII BUIBHUX JKUPHUX KHCIOT 1 HHU3BKOMOJICKYJISPHUX
MOJIMENTH/IIB, 10 HAJAIOTh MPOAYKTY HEMPUEMHOTO MPOTIPKIOT0 YU MHJIHHOTO
npucMaKy, HeBlacTuBoro 3abapmieHHs. Ilin wac mactepusamii depMeHTH HE
IHAKTUBYIOThCS. J[esKi 3pa3ku MOJIOKa MICTHIIM YMOBHO-IIATOIE€HHI OaKkTepii poay
Staphylococcus, mo € mo0ka3oM HAsSBHOCTI JOMIMIKH MAaCTHTHOTO MOJIOKA.
He6e3neuHicTh MpHUCYTHOCTI iX TOB’sA3aHAa 3 THUM, IO 3a HEHAJEKHUX YMOB
BUPOOHMIITBA MOXJIMBa KOHTaMIiHAIlli HUMHU OOPOOJICHHX MOJIOYHUX IMPOJYKTIB,
BHACJIIIOK YOTO 3HUXKYETHCS PIBEHb MIKPOOIONOriyHOI O€3MEeYHOCTI MPOIYKTY.

Kpim Toro, orpyeHHs nroAedl MOXYTb CIHOPUYMHATH TEPMOCTIMKI TOKCHHU
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craditokokis [19].

HasBHicTh ciopoBux (opm Oauuia HEOE3MEeUHO Yy 3B A3KY 3 iX CTIMKICTIO 10
BHUCOKOTEMIIEpaTypHOi 0OpoOku. PoO3BUMHYBIIMCH y BereraTuBHy (HoOpMy, BOHU
3MaTHI TPOMYKYyBaTH MPOTEa3H, IO CHPUYUHSIOTH KOATYJAIII0 Ka3eiHy MpH
BIZIHOCHO BHMCOKMX 3HaueHHsX pH, BHacmimok dYoro BiIOyBaeThCsl TICYBaHHS
MOJIOKa TIiJT Yac TpuBajoro ioro 30epiranns [20].

CrnoxuBaHHS TIPOIYKTIB Jayxe 3a0pynHenux Bacillus cereus woxe
NPU3BECTH 1O PO3BHUTKY OTPYEHBb (FaCTPOCHTEPHUTIB). [HTOKCHKAIIIIO BHUKIHMKAE
CHTEPOTOKCHH, MPOAYKOBAaHWN BETeTAaTUBHUMH (OpMaMH, [0 MPOPOCTAOTH 3i
cnop. TakuMm 4YMHOM, TMiJBHILIEHA OakTepiajlibHa 3a0pYyAHEHICTh pE3yJbTaT
HEJOTPUMAaHHS MPABUJI TITIEHH T1J1 4Yac BUPOOHUIITBA MOJIOKA UM HOTO 30epiraHHs.
PiBenb OaxTepiasibHOrO 3a0pyAHEHHS BIUJIMBA€ HA CMaK 1 TMOXUBHY I[IHHICTD
CUPOTr0 MOJIOKa, 3HA4HO CKOpouye TepMiH Horo 30epiranHs. BiamosimHo [0
JOCHipKeHb [21] BCTaHOBIEHO, IO JUISL BIATPABIEHHS MOJOKa SK CHPOBHHM HA
nepepoOHe MiMPUEMCTBO 13 3araJIbHUM OaKTepiaIbHUM OOCIMEHIHHSIM y MexXax
100 tuc. KYO/em® (ratyHok "ekcTpa") HeoOXimHO, 1100 Yy CBIKOBHIOEHOMY
MOJIOLI KiIBbKICTh GakTepiii He nepesuitysana 20-25 tuc. KYO/cm®,

SAKicTh MOJIOKAa HEMOJKJIMBO IOJIIIINATHA B MPOIEC MEPEPOOKH, Yy KpaIoMy
BUIIQJIKy BOHO MOXe OyTH cTabini30BaHO (IIPU3YIIMHEHO a00 3araJbMOBAaHO HOTO
MOTIPIIEHHS), TOMY CHCTEMa YIIPaBIiHHS SIKICTIO MOJIOKa-CHPOBHUHHU ITOBHHHA
aKIIEHTYBaTH yBary Ha TEXHOJIOT1YHHX IpoIlecax HOro BUPOOHUIITBA Ta IEPBUHHOT
00poOKHM 3 BHKOPHUCTAHHSIM MPEBEHTHBHOTO minxony. CyTHICTh MPEBEHTUBHOTO
MIAXOAy TPYHTYETHCS Ha CBO€YACHIM ifeHTHdIKAMii HETaTUBHUX €JIEMEHTIB
(mkepen 3a0pynHEHHs) Ta mependadae  Po3poOKy KOMIUIEKCY —TEXHIKO-
TEXHOJIOT1YHUX 3aXOJIB CIPSMOBAaHUX Ha 3amoOiraHHsd HEOE3NMEYHUX SBHIIT
(migBuIeHHS OaKTEpiaabHOTO 3a0PYIHEHHS ).

3aranpHe GakTepianabHe 0OCiMEHIHHA Monoka-cupoBuHH (THc. KYO/cm®)
JOMUTBHO ~ PO3TJISAATH K CYKYIHICTh HACTyMHHUX JDKEPEN MOTPAIUISTHHS

MIKPOOPTaHi3MiB 10 TEXHOJOTTYHOTO CepeAoBHIla: MiIKpodiopa mOBepxXHI BUMEHI
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ta ok (Ki), mikpodnopa xananiB BuMeHi (K2); MikpoopraHizMu AOITBHOTO
oOJialHaHHsI, MOJIOKOMPOBOAIB, MojiouHoi Tapu (K3); mikpodmaopa mepcoHany Ta
noBkums (Ki). lepapxiuHe nepeBO 3arajlbHOrO OaKTEpiaJbHOrO OOCIMECHIHHS

MOJIOKa-CUPOBUHHU Ha puc. 1.2.
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Puc. 1.2. IepapxiyHe JepeBo 3arajibHOro 0aKkTepiajJbHOr0 00CiMEeHIHHA

MOJIOKA-CHPOBHHH
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OyHKI[IOHAJIbHA 3aJIKHICTh 3araJlbHOro OakTepiaJbHOTro OOCIMEHIHHS
MOJIOKa-CHPOBUHU Ma€ HACTYITHUW BUTJISI:

n
5O =) K,
i=1

3HaueHHs 3arajbHOro OakTeplalbHOr0 OOCIMEHIHHS MOJIOKa-cupoBUHU bO
(THc. KYO/CM3) MOPIBHIOIOTH 3 MOKa3HUKAMM SIKOCTI Ta BIAMOBIHO J0 CTaHIAPTY
JNCTY 3662:2018 «Mos10KO-CHpPOBHHA KOPOB’siu€» pa3oM 3 1HIIUMHU MOKa3HUKAMU
SIKOCT1 BCTAHOBITIOIOTh TaTyHOK.

TakuM 9uHOM, TpylHa YHHHHUKIB, IO 00’ €IHYIOTHCS MOHATTAM ‘‘TEXHOJIOTIS
Ta KyJIbTypa BUPOOHHUITBA” Ta Oe3MOCepeHbO a00 OMOCEPEIKOBAHO BIUTMBAIOTH
HAa  KUIBKICTb ~ Me30(UIbHUX  aepoOHMX 1  (aKyJIbTaTUBHO-aHAaepOOHUX
MIKpOOPraHi3MiB  MOJIOLII-CHPOBUHI ~ BU3HA4yalOTh  3arajibHe  OakTepiajibHe
00CIMEHIHHS.

Hactynaum eranom € nepBuHHa 00poOka mMojoka. [1ix moHSATTsIM nepBUHHA
00poOKa MoJIOKa PO3yMiIOTh KOMIUICKC OIepalliif, SKUM IMiIJal0Th CBIKOBUIOECHE
MOJIOKO 3 METOI 30epekeHHS HOro sIKOCTI Ta 3amoOiraHHs mncyBaHHS. Jlis
MOJIOYHUX (DepM 1 KOMIUIEKCIB BUKOHAHHSI Omepallii mepBUHHOI 00poO0Ili MoJIoKa
Oe3rmocepeIHbOo MICA JOTHHS € 0€3YMOBHO HEOOX1THOIO.

ITepBuHa 00p0oOKa MOJIOKA BKIIIOYA€E B ce0€ TaKi e€Taly: OYMIIEHHS MOJIOKA
Bl MEXaHIYHMX JOMIMOK ((GiIbTpyBaHHS, CEMapyBaHHS), OXOJIO/UKEHHS Ta
30epiranHsl MOJIOKa, TPAHCIOPTYBAaHHA 1 peaiizarlisi Mojioka. OUHIleHHS MOJIOKa
He 3a0e3neuye OTPUMAHHA YHUCTOTO MOJIOKA, OCKUIBKM YacTHHA MEXaHIYHHX
JIOMIIIOK PO3YMHSIETHCS 1 Pa30M 13 MIKpOOpTraHi3MaM# MOTPAIUISIE B MOJIOKO.

HeoxomnomxeHne MOIOKO MIBUIKO BTpavyae CBOi OAKTEPUIIMIHI BIACTUBOCTI 1
gepe3 2-3 TOA. TIOYMHAE CKHCATH, TOMY 3pa3y TMICIS OJEpKaHHS MOro
OXOJIO/KYIOTh. 3HAYHO MIBUIIIEC 1 0 HWKYOI TEMIIEpAaTypy MOKHA OXOJIOJUTH
MOJIOKO 3a JIOTIOMOTOO0 OXOJIOJHHKIB, BaHH 1 TaHKiB. OXOJIOMHUKHU MPAIIOIOThH 32
MPUHIIAIIOM TETUIOOOMIHY MI’K MOJIOKOM Ta X0J00areHToM. OX0JI0KEeHEe MOJIOKO

30epiraroTh IpU HU3bKUX TEMIIEpATypax B 3aJIEKHOCTI BiJI TEpMiHY 30€piraHHsl.
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Otxe, TpaauiiiiHa cxeMa MEPBUHHOI OOpOOKM MOJOKa 3a0e3mnedye craily
KApTUHY TIOKa3HUKIB $KOCTI Ta OE€3MEeYHOCTI MOJOKa-CUPOBUHH, SKI Oynu
OTPUMAaHI B Pe3yJbTaTI KOO BUPOOHUIITBA.

3 METOI0 MiABUIICHHS SKOCTI Ta OE3MEYHOCTI MOJIOKA-CUPOBUHH JOLLILHO
MiJ] Yac MepBUHHOT 0OPOOKH BUKOPUCTOBYBATH OIEpaIlil0 3HE3apaKeHHS.

CydacHi cmocoOu 3HE3apa)K€HHS PIAMHHUX TEXHOJOTIYHUX CEepelOBHUIL
IPYHTYIOTbCS Ha BHUKOPUCTaHHI (I3UYHUX TMOJIB (MArHiTHOrO, EJIEKTPUYHOTO,
1H(GpayepBOHOTO BUIPOMIHIOBAHHS Ta 1H.), cepell SKUX 3acllyrOBYIOTh YyBaru
yJABTPa3BYKOBI TeXHOJIOTII [22].

Ji10 yiapTpa3ByKy Ha O10J0T1YHI CUCTEMH MOSICHIOIOTH HU3KOI (PI3UYHUX Ta
(b13UKO-XIMIYHUX TPOIECIB MOB’A3aHUX 3 KOMIUIEKCOM SIBUII, IO Bi0YBaIOTHCS
IpU HaKJIaJaHHI MEXaHIYHOi eHeprii (aKyCTH4YHI Teyli, MIKPOTIOTOKH, aKyCTHYHA
KaBiTallisi, akyCTUUYHUN (IoTauiiHuil eQekT, maHAepOMOTOPHI CHIIH, palialliiftHUMI
TiCK) [23-26]. TlepBunHa 00poOKa Mae MICTHTH HACTYyIHI OCHOBHI OIEparii:

OUMIILICHHSI, 3HEe3apaKeHHs Ta 0X0JIokeHHs (puc. 1.3).

N

' | S
Monoko Monoko
' — 31— A L M _oxonodxexe

/ 2 J 4 5

Puc. 1.3. Jlinis nepBuHHOI 00po0Kku Moaoka: 1 — nacoc, 2 — cenapamop-
Monokooyuwyeay, 3 — yaempaszeykoea cucmema, 4 — naacmunHyacmuii

0X0J1000icy8ay, 5 — emKicmy 011 30epieants MOIOKA
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TexHonoriyHuil mpouec NepBUHHOI 0OPOOKM MOJIOKA BiAOYBa€ThCA Yy TaKii
MOCIIIOBHOCTI. BujgoeHe Mojoko, 10 HAAXOAUTb y  MOJOKO30IpHUK,
COPSIMOBYETBCS Ha  OUYMLIEHHS  (CEmapaTop-MOJIOKOOYHCHHK), MOTIM [0
yJIbTPa3BYKOBOI KaBITALIMHOT YCTAHOBKM Ta Ha OXOJOKEHHs [27].

BukopucrtanHsd ~ ynabTpa3BYKOBHX  KaBITal[lHHUX  TEXHOJOTIA IS
3HE3apaKEHHS MOJIOKAa JI03BOJISIE BHPIIIUTH LUJIE KOJO MpobiieM, 30Kpema
HiIBUIIEHHS COPTHOCTI MOJIOKA Ta OTPUMATH OuIbllle KOIITIB ISl TOCIOAapCTBa,
SIKICHa CUPOBHMHA JIJII MOJIOKOTIEpEPOOHUX MANMPUEMCTB [28].

Takum uYMHOM 3aranbHe OakTepianibHe OOCIMEHIHHS MOJIOKa-CUPOBUHU
JOLIBHO PO3MIISIAATH SIK CYKYMHICTh JIPKEpes MOTPAIUIIHHS MIKPOOPraHi3MiB 10
TEXHOJIOTIYHOTO CEepPEeOBUINA, 30KpeMa MIKpo(Iopu MOBEpXHI BUMEHI Ta AIHOK;
MIKpoJIOpH KaHAIB BUMEHI; MIKPOOPTraHi3MiB JIOUIBHOrO  OOJaJHAHHS,
MOJIOKOTIPOBO/IIB, MOJIOYHOI Tapu; MIKpodJopu TEPCOHATY Ta JIOBKLULIS.
3arporoOHOBAHO 3aXOAM IIOAO MiABMIIEHHS SKOCTI Ta O€3MeYHOCTI MOJOKa-
CUPOBHMHHM ILUISIXOM JIOAATKOBOI'O BUKOPHCTAHHS IIPOLIECY 3HE3apa’KEHHS.
BukopucranHs ynbTpa3BYKOBHUX KaBITalIMHUX TEXHOJIOTIH I 3HE3apa)KCHHs
MOJIOKa J03BOJISIE MIABUILUTH TaTyHOK MOJIOKA Ta OTPUMATH OULIbILE KOUITIB JIs
rocrmojiapcTBa,  3a0e3MeuynuTH  SKICHOIO ~ CHUPOBHHOIO  MOJIOKOIEpEepOOHi

iAIPUEMCTBA.

1.3. YabTpa3ByKoBa TEXHOJIOTisi BAPOOHNUITBA MUTHOI0 MOJIOKA

3 METOI0 TMOJOBXKEHHS TEpMIHIB 30epiraHHs B XapyoBid MPOMHCIOBOCTI
BUKOPHUCTOBYIOTH Pi3HI crtiocoOu 006podxu [29].

Ha#i6imp1r mmpoko B TEXHOJIOTIYHINA MPAKTHUII BHKOPUCTOBYETHCS BIUIUB Ha
OakTepii BUCOKUX TEeMIEPaTyp MPOTITOM BH3HAYEHOTO Yacy.

Ha Bubip pexumy oOpoOKH MPOAYKTIB BILUTUBAIOTH TaKi (haKTOPH:

1. BMicT xupy SIKMH yTBOPIOE HABKOJIO OakTepidl *KUPOBY Karcymny, IO

3MeHIIye e(EeKTUBHICTh [ii Teria. Tomy 31 30UIBLIEHHSM BMICTY JKHPY B
26



MPOJIYKTaX BUKOPUCTOBYETHCS OLIBII JKOPCTKUIN PEKUM OOPOOKH.

2. KucnoTHiCTh cepefoBHILA. Y KHUCJIOMY CEpPEJOBHILII MIKPOOPraHi3Mu
ruHyTh mBuame. Haitoinbini GakTepuluaHi BIACTUBOCTI MPUTAMaHHI MOJIOYHIN
KHUCJIOT1, MEHIIUNA €(PEeKT y MPUCYTHOCTI OLITOBOI 1 TUMOHHOI KHCIIOT.

3. BMicT codi, y IpUCYTHOCTI SIKOT IPOLIeC CTepuIizallii BiIOyBA€ThCS OLIBII
e(EeKTUBHO.

4. BMICT NOBITpsI, Y IPUCYTHOCTI SIKOTO CTIMKICTh MIKPOOIB MIBUIIYETHCS.

JlitepatypHi JaHi 3a UM NUTaHHSAM Haiyactime cynepewinsi [30],
y3araJIbHeHHsI JaHUX Yy BHUIJISA1 Tpadika 3aleKHOCTI MK TEMIIEpaTyporo Ta
TPUBAIICTIO TEIJIOBOI 00OpOOKHU mpeacTaBiaeHo Ha puc. 1.4. [l mopiBHIHHS TaKOX
Ipe/ICTaBlIeH] BIAMOBIIHI KPUBI JJIsl pyHHYBaHHA (epMEHTIB Ta (PI3UKO-XIMIUHUX

BJIACTHUBOCTEH MPOIYKTIB.

55

1—"]

Puc. 1.4. Tpagik pexunmiB TemaoBoi o0podku: 1 — xkpusa 3acubeni
ougmepitnoi naruuxku;, 2 — 3azuberv mughosnoi nanuuxku, 3 — 3aeubensb
my06epKyIbO3HOI NanuuKku,; 4 — pyuHyeaunHs pepmenmis, 5 — 3MiHa Pi3UKO-XIMIYHUX

akocmeu
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I'padiuni 3a1€XHOCTI OMUCYIOTh EMITIPUYHOIO 3aJICKHICTIO TPUBAIOCTI
npouecy 7 B HOro temmnepaTrypu t BUay:
hr=a-pt, (1.1)
ne o i [ — uucenbHi KoeQillieHTH, MO MIATAIOTH EKCIEPUMEHTATLHOMY
BHU3HAYEHHIO.
Tonai ymoBa 1OCATHEHHS 33]1aHOTO €()EeKTY TEII0BOi 0OpPOOKU Ma€ BUTIIS:
=1, (1.2)
1ie T— MIACHUM Yac BIUIMBY HA TEXHOJOTTYHE CEPETOBHIIIC.
3a yMOB 6>T MOXXYTh BUHUKHYTH HeOa)kaH1 3MIHM BJIACTUBOCTEH MPOAYKTY,
3a yMoB 0<t edekT nacrepusailii He Oyje TOCITHYTHH.
OniHky e(EeKTUBHOCTI MPOIECY TEIJIOBOi OOPOOKH MPOBOASATH MIJISIXOM
BU3HAUEHHS KOE(IIIEHTY MIBUJKOCTI 3arudeni Mmikpoopranizmis C:

1, Ny
C—gln N, (1.3)

ne No — nouarkoBuii BMICT GakTepiii B ofuHHUILI 00’eMy mpoaykty, M~; Nk —
KiHIIeBUI BMIiCT GakTepiil micis nactepusanii,m =,

BukopucTaHHsS, JaHOTO KPHUTEPiII0 OOYMOBIICHO pEalbHUMH YMOBaMH
IIOB’SI3aHMMH 3 BJIACTUBOCTSMH TEXHOJIOTIYHOTO CEPEJIOBUINA Ta HAsSBHOI K
Mikpodiopu.

Jlo HemomikiB TemioBoi OOpOOKHM MOXKHA BIJHECTH BHCOKI IHTOMI
CHEProOBUTPATH HA OJUHUIIIO MPOAYKI(li, HE PIBHOMIPHICTh HATrpiBy MPOAYKTY B
00’eM1, CKIAIHICTh KOHCTPYKIIi 1 HE3PYYHICTh TEXHIYHOTO OOCIyroBYBaHHS
YCTaHOBOK.

[Tonpu HaOLIBINIE 3aCTOCYBaHHS TEIJIOBOT OOPOOKM 3 METOIO IHAKTHBAIii
MIKpoIOpH Ha CBOTOJHINIHIM JICHh BigOMa TaKOX IijJa HHU3Ka I1HIIAX
albTEPHATUBHUX CIIOCOOIB OOPOOKHU.

AHai3 crmoco6iB Ta 00Ma HAHHS JUIS ITOJOBXEHHS TEPMiHIB 30epiraHHs Ta

1HAKTUBaIlll MIKpOQJIOpH JaB MOXJIMBICTH BHUKOHATH iX Kiacudikamiio B
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IIMPOKOMY CHEKTPl XapaKTEPUCTUK, SKI CbOTOJHI € TEXHIYHO JOCSHKHUMHU

(puc. 1.5) [22].

i3ushl cnocodu nicbuuerHs mepMHb
30eizanHA pidkux xapsobux npodykmi

MexaHis Tennobi Enexmpodiau-hi
] ]
—1 Ynempaginempaus = (mepun3ays Ynempacionemobe onpoMHexH
N 1180..350 M
| Joueobi konubos (lacmepusaus
=140-160 ﬂﬁ, ®=600-2500 ’-l.l BucokoyacmomH ma
—=  Hodbucokosacmomu EMT
A f=10 k.30 [Ty
—=1 Ynmpazbuk f=20 KT, 100My Enexmpoickpafie odpodrexH
070" ——
(ToCMIGH MA 3MHH BNeKMpUH
il T ™ nona U-1.40KB, U=20.1¢8
pU0 200 M 0.0 Pafiauive onpoMHeHks
10 v rpod [ToCMIGH Ma IMAYALCHI MOZHIH

—1nons, =010 Ky B=01.10 Tn

Puc. 1.5. ®i3uuHi cnocodu miIABHIEHHS TepPMiHIB 30epiraHHsi piaKux

Xap40BHX NPOAYKTIB

Posrmstnemo Oinmbin getanbHO (Di3WyHI crOcOOM MMINBHINEHHS TEPMIiHIB
30epiraHHs piIKHUX XapuyOBUX MPOYKTIB.

O6poOKa €JIeKTPOMArHITHUM IIOJIEM BHCOKOi Ta HAJBHCOKOI YaCTOTH.
EnexktpomaruitHe moiie sBis€ CO00I0 OCOOIMBHI BUJ MaTepii, IO BHUSABISIE

CUJIOBUH BIUIMB Ha 3apsi>KeH1 YACTUHKH, 1 BU3HAYAETHCS SIK CYKYMHICTh 3MIHHUX
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B3a€MO3AJIC)KHUX, €JICKTPUYHOTO 1 MAarHiTHOrO TOJIB, 110 BIUIMBAIOTh OJUH Ha
OJIHOTO.

EnexTpoMarHiTHEe 10JIe XapaKTepU3YeTbCA JOBKUHOIO XBHJI, M abo
yactoToto konuBaHHs f, I'nm. IHTepBanm MOBXKMH paalOXBUJIb CTAHOBUTH BIJ
MUTIMETPIB 10 JECATKIB KUIOMETpIB, IO BIAMNOBIJA€ YacTOTaMH KOJHMBaHb B
nianaszoni Big 3x104 I'm go 3x10 T'u. [HTEHCUBHICTH €MEKTPOMATHITHOTO MOJS B
OyIb-AKil TOYIll MPOCTOPY 3aJICKUTh BiJl MOTY>KHOCTI TeHapaTopa 1 BIJCTaH1 Bij
HbOro. J[>Kepenamu enekrpomMarHiTHux noiis € HBU-npuctpoi.

HBY-npuctpoi mupoko 3aCTOCOBYIOThCS Y siACPHINA (I3UILl IS pO3TaHIHHS
€JIEMEHTAPHUX YaCTUHOK JI0 IIBUAKOCTEW, OJM3bKMX 1O IMIBHJKOCTI CBITJA, 3a
JIOTIOMOTOI0 ~ €JIEKTPOMAriTHUX mojiB  xBuieBoAiB. [llupoke 3acTocyBaHHs
3Haxonuth HBY-HarpiBaHHsl y XapuyoBil MPOMUCIOBOCTI 3 METOK MPUCKOPEHOTO
roTyBaHHs 1K1, TacTepu3allii, CTepuiIizailii Ta 3HEBOJJHEHHS XapuyOBUX MPOAYKTIB.

Oco0nuBO MIHUPOKE 3aCTOCYBaHHS OCTaHHIM yacoMm MaroTh xBwili HBY-
Jiama3oHy JUIS CTepuiizaiii XapyoBUX cepeloBHIN. Taka TeruioBa o0OpoOka
BUPOOIB 3IIMCHIOETHCS B CHEIAIbHUX BHCOKOYACTOTHUX MacTepusaTopax. B
aktuBHIA 30H1 HBU-mactepmsaTtopa, 3aBasiku BHUCOKIH KOHIIEHTpaIlii eHeprii
enexTpoMarditHoro nons 800-1000 Br/cm® Temn HarpiBaHHsA cTaHOBHTH 200—
400°C 3a cekyHay 1 Oumple, mocTaTHIW yac BUTpUMKH cTaHOBUTH (0,05-0,08
CEeKYHIH, TIPY IIbOMY CepeiHs TemIieparypa piauHu He nepesuirye 65°C. Ilei
pexum 3abesnedye 99,9 % 3uuneHHs O0akTepiid 1 1HII0T MIKPOQIIOPH, 3aTUIIAI0YU
HEYIIKO/DKEHUMHU Ba)KIMBI KOMIIOHEHTH TTPOIyKTy [31].

HesBakatoun Ha cy0’ekTHBHI Tpu4uHH, 4epe3 ski HBY-macrepusaris
(crepummizairisi) He HaOylia MUPOKOTO 3aCTOCYBAHHS, 3aIlIKABICHICTh y PO3BUTKY
[FOTO HAIPSIMY JOCTIIKEHb HEe 3HUKAE. [[0SICHIOETHCS 11€ MOYKIIMBICTIO CTBOPHUTH B
HBUY-npuctpossix eHEpreTHYHW pexXUM, SKUH HEMOXJIUBUH Yy TpPagUIIHHAX
TEIUIOBUX TacTepu3aTopax, ToOTO 3a0e3MeUnUTH BUCOKY KOHIICHTpAIliI0 €HEepTii B

Maiux 00’ e€Max 1 HaJ[3BUYaliHO KOPOTKUM 4yac Jiii Ha 00’ ekt [31].
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Kpim Toro, BmnuB HBY-eneprii Ha MIKpOOpraHi3MM Mae OCOOJIMBY
cnenu@iky, sika Mojsrae B po3irpiBaHHi MIKpOOPIaHi3My 3 CEPEIUHHU 1 OJTHOYACHIH
CWJIOBIM [Ii Ha KIITMHHI MeMOpaHM 1 Ha BeCh OpraHi3M, IO, B pe3yjbTarTi,
MPUBOJIUTH O MOT0 MIBUAKOrOo pyiHyBaHHs. [0 BuIa KOHLIEHTpalis eHeprii, TO
HIBUIIE PYHHYIOTHCS 1 THHYTh MIKPOOPTaHi3MH.

Oco0nuBICTIO TEIIOBOT OOPOOKH B €JIEKTPUYHOMY MOJ1 HAABUCOKOT YaCTOTH
€ TIPOTrPiB Xap4OBUX MPOAYKTIB OJTHOYACHO IO BChOMY 00 €M1 (00’ eMHUI MPOTPIB),
HaJ3BUYAWHO KOPOTKMH dYac fii Ha MPOJYKT, CHIbHA OaKTEepUIMIAHA i,
pIBHOMIpHE BHJUICHHS TeIUla, aje TMOPIBHSIHHI 13 TPaJuUIdHUM TEIUIOBUM
obnagnanusM, HBY ycTtaHOBKHM BiApi3HSAIOTHCS MIABUIICHOIO CKJIAAHICTIO, IO 1 €
CYTTEBUM HEIOJIKOM.

Taxum unHOM, 3actocyBanHs HBU-HarpiBy /103BOJISIE: IPUCKOPUTH TIPOIIEC
TETJIOBOT OOpOOKM; TOJIMIIMTH SKICTh 1 30UTBIIWTA BUXIA TOTOBOI MPOIYKIII;
30UTBIIUTA TIOTYXKHICTH 1 TOJIMNIIUTHA CAaHITAPHO-TIT€HIYHI YMOBH MiNPUEMCTB;
MOJICTIITUTH TIPAIlIO MPAI[iBHUKIB BUPOOHHIITBA.

[adpaveprone (1Y) BunpominioBaHHs. [HGpadepBOHE BHUIPOMIHIOBAHHS —
€JIEKTPOMArHiTHE BUIIPOMIHIOBAHHS, IO 3aiiMae CHEKTpaJbHY 0O0JacTh MIXK
YEepPBOHUM KIHIIEM BHUIUMOIO CBITIa (3 JOBXKHUHOKO XBWiIi A=0,74 MKM) 1
MIKpPOXBHJIbOBHM BHUIIPOMIHIOBaHHSM (A ~ 1-2 MM).

3apa3 Bech Aiama3oH iH(PAYEpPBOHOTO BUIPOMIHIOBAHHS AUIATH HA JB1
CKJIQJIOBHX:

— KOPOTKOXBHUJILOBA 001acTh: A = 0,74-2,5 MKM;

— CepeIHLOXBUIBOBA 00J1aCcTh: A = 2,5-50 MKM;

[appauepBoHE  BUIPOMIHIOBAaHHA  TaKOXX  HA3MBAIOTh  "TEIUIOBHM'
BUIIPOMIHIOBaHHSIM, TaK SK I1H(QpadyepBOHE BHUIPOMIHIOBAHHS BiJl HArpiTUX
MPEAMETIB CIPUAMAETHCS IMIKIPOIO JIOAWHHM SK BIA4yTTsA Temia. [Ipu mpomy
JOBKMHHA XBWJIb, IO BHUIPOMIHIOIOTBCS TUIOM, 3aJeXKaTh BiJl TeMIEpaTypH
HarpiBaHHs: YMM BHUIIE TEMIIEpaTypa, TUM KOPOTILIE JOBXWHA XBWUJI 1 BUIIE

IHTCHCUBHICTh BUIIPOMIHIOBaHHS [22].
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HarpiBanHs iHppauepBOHHM BUIIPOMIHIOBAHHIM 3JIMCHIOETHCS HACTYIHUM
gyuHOM. Jlkepeno abo [U-BUNpPOMIHIOBaHHSIM HArpiBa€eThCs Bl 3BUYAMHHX JIKEpEIl
(HanmpuKiIaa, EJNEeKTPUYHOIO EHEpri€lo i CBITIMX BHUIIPOMIHIOBAdYiB 1 TEHIB,
EHEPri€l0 3ropaHHs razy Ui Ta30BUX NAJbHUKIB 1 Tak naii. EjexTtpoMarHiTHe
BUIIPOMIHIOBAHHS CIPSIMOBAHUM TOTOKOM OIPOMIHIOE 0OpOOIIOBaHUN TPOAYKT.

[Ipy 3iTKHEHHI KBAaHTIB BUIPOMIHIOBAHHS 3 €JIEKTPOHaMU B MOJIEKYII
OPOJYKTY BOHU NEPEaloTh BCIO CBOIO €HEPTiI0 €JIEKTPOHAM, SIKI BHACHIJOK I[bOTO
nepexojaTh B 30Yy/UKEHMH CTaH 1 NOTIM MOBEPTAIOTHCS HA OCHOBHY OpOiTy,
BTpayaro4y MpH [[bOMY HAUIMIIOK €HEprii y BUIJIAMI TEIUla, B PE3yIbTaTi 4Oro
BiIOyBa€ThCs HarpiBaHHs Mpoaykty [32].

3acrocyBanHa [Y-HarpiBaHHs J03BOJISIE 3HAYHO CKOPOTHTH TPUBAIICTD
IpoLeCy TemaoBoi OOpOOKH, 3MEHIIMTH METAJOEMHICTh 1 PO3MIPH amnaparis,
aBTOMAaTH3yBaTH BUPOOHUIITBO, OTPUMATH MPOAYKT BHCOKOI SKOCTI. [HppauepBoHe
(IY) BunpomiHIOBaHHS 3HAWIILIIO TOCUTH IIMPOKE 3aCTOCYBAHHS B PI3HUX Taly3siX
Xap4yoBoi mpoMuUciIoBocTl. HeoOXiqHO 3a3HAYMTH, 1110 MPAKTUYHO y BCIX BUMAJKAX
[4Y-00pobku criocTepiraeThCs MiJBUINEHHS SKOCTI 1 BHXOAY TOTOBOI MPOIYKIIIi,
3HIKEHHS €HePreTHUHUX BUTPAT, CIPOIICHHS KOHCTPYKIIIT anapaTypH.

Oxkpim 1poro, IY-BumpoMiHIOBaHHS YHWHHUTH Ha TPOAYKTH crerudiaHui
BIUIMB (OaKTepUIMIHUN, KaTaliTUYHUMN), 3aBIJKH YOMY MOXHa TrapaHTyBaTH
0e3IeKy Ta BUCOKI CTIOKMBY1 BJIACTUBOCTI TOTOBOT MTPOTYKIIii.

[lepeBaramu 11p0T0 CTIOCOOY € 3HMKEHHSI EHEPreTUUYHUX BUTPAT, CIPOILIEHHS
KOHCTPYKIIIi anmapaTtypu, Majaa METAIOEMHICTh 1 PO3MIpH amapariB, BHCOKA SKICTh
npoaykitii. Hegonmikamu — mana rimOvHa TPOHUKHEHHS, HECTIPUATINBA TIIMOWHA
npoHukHeHHs [Y-nipoMeHiB.

Bucokwuii Tuck. B ocTaHHI 1ecATUIITTS, aTbTepHATUBA TEXHOJOTISIM 00pOOKH
NPOAYKTIB, MPOMOHYETHCA 0 PO3IIISLy HOBA XapuoBa TEXHOJIOTIS, MPUHIMUI SKOT
3aCHOBaHMI Ha BILTHBI BEcOKoro Tucky (BT) Ha xapuosi nmpoaykru [33].

O6poOka xapuoBOTO MPOAYKTY B1IOYBAETHCA PIBHOMIPHO MO BCHOMY 00’ €My

3aBaHTaXEHHS. 3a HEOOXITHOCTI MOXJIMBAa 3MiHA TemImeparypu. BukopucraHHs
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BHUCOKOTO THCKY MpPHU3BOAMTH 1O IHAKTHBAlli MIKPOOPIaHi3MIiB 1 €H3UMIB, NIpU
bOMY 30epiraeThcsi 3amax, cMak. [Ipoiiec 0OpoOKM BHCOKMM THCKOM MAa€ HU3BKI
BUTpaTH BOJAMU. MexaHi3M BIUIMBY BHCOKOTO THUCKY Ha MIKPOOPTaHi3MU III€ HE 0
KIHI]I BUBUCHHMM. AJie BIJOMO, IO THUCK y Kilbka coreHb Mlla ctumymnioe B
OlocucTemMax peakilii, 10 MPOTIKAIOTh 31 3MEHIIEHHSIM 1X 00’ emy. Peakiisi O11KOBHUX
MOJIEKYJI Ha TUCK 3a3BHYail MOB’SI3yI0Th 3 OCOOJUBOCTIMHM TiApodoOHOT B3aEMO/III,
TOJI SIK 1HAKTUBalisl (PEPMEHTIB MOSCHIOETHCS KOH(MOPMAIIMHUMM 3MIHAMHU B iX
MOJICKYJISIpHiiA cTpyKTypi [34].

Opni 3 mepmux NOBLAOMIIEHb Tpo 00poOKy cokiB BT 1 MoxknauBocCTi
BUKOPUCTAHHS I[1€1 TEXHOJIOTi B MPOMHUCIOBOCTI OyJld TPHUBEICHI B poOOTax
SATMOHCHKUX aBTOPiB. BoHu moBimommiu, mo o6pobOka BT moke crepuiizyBatu
COKH, OTpUMaHI 3 pI3HUX QPYKTIB 1 HUTPYCIB, O6€3 MOMITHUX 3MIH B iX MOXHUBHOCTI,
HATYypaJbHOTO apoMary i cMaky. Y SmoHii, KpiM TOro, B MPOMHUCIOBHX MacIiTadax
BUPOOJISIOTh MaHAAPUHOBUHN CIK, SKUW 3 METOIO 30UIbIICHHS Mepiony 30epiraHHsI
(TpuBamicTIO 10 6 MiIHIMAJIBHUX TEpMiHIB) 00poOsitoTh THCKOM B 400 MIla 3a
temrepatrypu 20-25 °C. Jlana o6poOka 30UTbIIy€e BapTICTh OJHOTO JIITpa COKY Ha
80-90 ien, B TOM yac SIK BapTICTh YCTAaHOBKH IS OOpPOOKH THCKOM MPUOIHU3HO
JOPIBHIOE Tild, IO BHUKOPUCTOBYE MeToa Tmactepu3ailii. IIpoaykTHUBHICTB
YCTaHOBKH CKJianae 4 1/m00y 3a BcTaHOBIeHOT TOTyKHOCTI 220 kBT [33].

VY €Bponi 3amaTeHTOBaHMM SIMOHCHKUN CMOCIO crepuiizaiii (pyKTOBUX
COKIB Ta iHmMX KucioToBMicHUX HamoiB BT (mpu 200-600 MIla B mepiox 10-30
XB.). KOHTpOIb MIEPCUKOBOTO 1 TPAHATOBOT'O COKIB MPOTATOM 5 pokiB micius fii BT
OyB 3MIMCHEHUN TPYMOK TOJJIAHACHKUX JOCTIIHHUKIB. CTaOUIBHICTh MPOMYKTIB
3a0e3medyBanacss 3aru0euii0  MIKpOOPraHi3MiB,  JAPDKIKOBHX — KIITHH 1
MOJIOYHOKHUCHX OakTepiid, siki Oynmu HaitOutem wytimmBi 1o BT, a #ausekuit pH
MPUTHIYYBaB PO3BUTOK crop. [Ipuknaam HamiitHOT cTepuiiizallii aneabCHHOBOTO 1
aHanacoBoro cokiB BT pgamm npuBig NOpOMHUCIOBISIM-XapYOBHUKAM 3BEPHYTH
CEpHO3HUH BIUIMB HA LIEd METOJ KOHCEpBYBaHHSA [33].

OnHi 3 mepmux YCTaHOBOK HOBOTO IIOKOJIIHHS i1 BUBYEHHS MOBEIIHKU
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pizHux O61omatepianiB npu tuckax 100-1000 MIla 3 Benukumu 06’ emaMu poOOUHX
kamep (y (i3ulll BUKOPUCTOBYIOThCA KaMepHu 3 00’ €MaMu Ha MOPAJIOK MEHIIE, aje
MpaliolTh NpU OUIBII BHUCOKMX THUCKAaX) OYJIM CKOHCTPYHOBaHI B MHHYJIOMY
necatuniTri. Cepe HUX Mepili KOHCTPYKTUBHI po3pOOKHU BXKE CTalM KIIACH YHUMMU:
«Standart for Treatment of Microbial Cultures»; «Stands for Treatment of Food
Samples»; «High Pressure Food Processor»; «Gas Pressure Cells» [34].

[Iupoke 3acTocyBaHHS METOAY CTPUMYETHCS  BHCOKOIO  BapTICTIO
oOJNaJiHaHHA, CKJIAIHICTIO KOHCTPYKIIM, aje OUIbII BHCOKAa SKICTb MPOIYKTIB
pPOOUTH LI METO/] TEPCTICKTHBHIM.

Paniamiitne  (1oHi3ytoue) BUIPOMiHIOBaHHA. Bimomo Garato  TumiB
pamiamiiaux (10HI3yIOUMX) BUIIPOMIHIOBaHb, ajie OUIBIIICTh 3 HHUX HE MOXKHA
3aCTOCOBYBATH JJIs OOPOOKH XapuoOBUX MPOAYKTIB. JlJist 11i€1 METH BUKOPHCTOBYIOTh
TUIBKHM PEHTICHIBCbKE 1 Y—BUIPOMIHIOBAHHA Ta IMOTIK MPUCKOPEHHUX EJIEKTPOHIB.
PeHTreHIBChKI Ta Y—BUIPOMIHIOBAHHSI MAalOTh €JIEKTPOMATrHITHY XBHJIBOBY MPUPOIY
[35]. BoHm, BUIBHO TPOHUKAIOYM dYepe3 Oarato pedyoBWH (JepeBO, MeTajeBi
IUTACTUHKH, JKUBY TKaHWHY), BUKIMKAIOTh 10HI3aIlif0, TOOTO IMpoLeC, MPpH SKOMY 3
HEUTpPAIIBHUX MOJIEKYJl 1 aTOMIB pPEYOBHHU YTBOPIOIOTHCS 10HU (TIO3UTHUBHO 1
HETaTUBHO 3apsIPKCHI YaCTKH).

Bimomo, 1m0 y-BHNpOMIHIOBAaHHS HAWOUIBIIT IIHPOKO 3aCTOCOBYETHCS B
NPaKTUIl TMPOMEHEBOi OOpOOKM caMHX pI3HMX XapyoBHX MNpoAyKTiB. ILle
MOSICHIOETBCSI TUM, IO JDKEpelia Y-BUMPOMIHIOBaHHS TOPIBHSHO JemieBi. B sxocti
JIKepelt Y—BUIIPOMIHIOBAHHS HaifuacTillle BUKOPUCTOBYIOTH npenapat Co®C,

Benuka mpoHMKaroya 37aTHICTH Y—BHUIIPOMIHIOBAHHS JI03BOJISIE OOPOOISATH
MPOAYKTH BEJIMKOTO pO3MIpY 1y BeNMKIN ynakoBli. EHepris y-BUIIPOMIHIOBaHHS B1J
Co% 3HaxomuThes B Mekax, IIPU SKUX He BHHMKAE HABEIEHOI PaJi0aKTHBHOCTI B
OTIPOMIHEHHX MPOAYKTAX, TOOTO MPOIYKT HE CTAE PATIOAKTHBHIM.

3acToCyBaHHS 10HI3YIOUMX BHIPOMIHIOBAHb BIAKPUBAE HOBI MOXKIIUBOCTI

30epexKEHHsI XapuOBUX MPOAYKTIB, TaK SIK MPU IIbOMY HE BIIOYBA€EThCS ICTOTHE
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MiABUILEHHS TemrepaTypH. Lle momokeHHs 1a€ MOXIIMBICTh BUPIIIUTH TIO-HOBOMY
MUTAaHHS YNAKOBKH, BUKOPUCTOBYIOYM Ui M SICHUX MPOAYKTIB MOJIMEPHI
Marepianu. OnHak, npo0JIeMO0 NMPU BUKOPUCTAHHI 10HI3YIOUMX BUIIPOMIHIOBAHb €
3amo0iraHHs camoro MpOAYKTY BiJ BIUIMBY THUX 103 pajiamii, skl MOTpiOHI aJs
3HMILEHHS ~ MikpoopraHi3miB. Ha  kupu, cymeHi NOpOAyKTH  10HI3YIOYl
BUIIPOMIHIOBAHHS HAJAIOTh NPSIMY [I110, SIKE 1 € OCHOBHOIO MPUUYMHOIO BCiX 3MiH. Ha
M’SICO Ta 1HINI MPOAYKTH, LIO0 MICTATh BEJIMKY KUIBKICTh BOJH, 10HI3YIOUl
BUIIPOMIHIOBAaHHS HAJalOTh B OCHOBHOMY HempsiMy Jito. Lle moB’s3aH0 3 TUM, IO
mij €10  10HI3YIOUOi pajiamii 3MiHAM TMIJIA€ThCsl B MEPIIy 4Yepry Boja.
BinOyBaetbcs panioni3 BOAW YTBOPEHHSI BUIBHUX paJMKalliB, SIKI MalOTh BEJIUKI
peakiiitHi MoxHOCTI. BOHM MOXYTh 3’€JHYBaTHCSl HE TUIBKU OJUH 3 OJHUM, aje i
JIETKO pearyBaTH 3 PO3UYMHEHUMH Y BOJ1 pEYOBHMHAMM, YTBOPIOIOYHU Pi3HI OCOOMCTI
3’eaHanHs. [Ipyu BUKOpUCTaHHI 10HI3YIOUMX BUIIPOMIHIOBAHb JIsi 0OpOOKU Oyib-
AKUX OO0’€KTIB BHUpIIIAJbHE 3HAYEHHS Ma€ TOYHE BHU3HAUEHHS KUIBKOCTI
10HI3YIOUOTO BUIIPOMIHIOBAHHS, SIKE MOTJIMHAETHCS PEUOBUHOIO, TOOTO MOTIMHEHOT
JI03H.

Onni€ero 3 BIAMIHHOCTEH MPOMEHEBOI CTEpUIIi3allii BiJl TEPMIUHOI SIBISETHCS
T, M0 MDK OINPOMIHEHHSM IIPOJIYKTIB, aOCOJIOTHO CMEpPTEIbHUM IS
MIKpOOPTraHi3MiB, 1 3aru0eJUII0 OCTAHHIX IPOXOJHWTHh MPOMDKOK Yacy, MPOTATOM
SIKOTO IIIe TPUBAIOTh MPOIIECH OOMIHY PEUYOBHH B MIKpOOHMX KJIITUHAX. BimMupanus
MIKPOOPTaHi3MiB MICIsi ONPOMIHEHHS a0COJTIOTHO CMEPTEIBbHUMH J03aMH MOKE
TPUBATH IIPOTATOM JICKLITBKOX JECATKIB TOIUH.

Y 3B’s3Ky 31 coenu@iuHICTIO [ii 10HI3yIOUOTO BHIPOMIHIOBAHHS Ha
Mikpodaopy rpymoro (axisiiB MiKHaApOIHOTO areHTCTBA 3 BUKOPUCTAaHHS aTOMHOI
eHeprii po3poliieHa cremianbHa TepMinonoris. [IpoMucioBe KOHCEpBYBaHHS 3a
JIOTIOMOTOF0 10HI3YI0OUOTO BUITPOMIHIOBaHHS 3aIIPONIOHOBAHO HA3UBATH PATIAIIfHOIO
anmepTu3aiieto (3a iMm’ M Anmepa, SIKUid 3aIporoHyBaB TEIIOBY CTEPUITI3aIliio).

O6poOKy, HOOCTaTHIO JUIIEe ISl TPOJAOBKEHHS TPUBAJIOCTI 30epiraHHs,

3alpONOHOBAaHO Ha3MBaTU paaypizaiieto (radiare — BumpomiHioBatu 1 durare —
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MPOJOBXKYBAaTH) 3aMICTh TEPMIHIB «IIPOMEHEBA NacTepU3allisfs», «ONPOMIHEHHS
HECTEPUTI3yIOUMMH J103aMi». KpiM TOro, 3amponoHOBaHUN TEpMIH pajaicigamis
(radiare — BumpomiHiOBaTH 1 ocsidere — BOMBATH), MPU3HAYCHUN ISl TTO3HAYCHHS
00pOOKHU 10HI3yIOUMM BHUIIPOMIHIOBAHHSM, 1O 3a0€3MEeUy0Th NMPUAYIIECHHS MEBHUX
He0aXaHUX MIKPOOPraHi3MiB a00 HAWMNpOCTIMIMX OpraHi3MiB, HalpUKIa,
CaJIbMOHEJI, TPUXIHEA.

VY pesynabTaTi BIUIMBY 10HI3YIOUOTO BHUIIPOMIHIOBAHHS B JKMBHX KJIITHHAX
BUHUKAIOTh PI3HOMAHITHI TATOJIOTIYHI 3MIHHM, SIKI NPU3BOJATH [0 MOPYIIEHHS
HOpMaJIbHUX OIOXIMIYHUX, (I310JIOTIYHUX Ta IHIIMX mporeciB. Jig 10HI3yIOUUX
BUINIPOMIHIOBAaHb HAa MIKPOOPTAHI3MHU 3aJIeKUTh BiJ MapIiaJbHOTO THCKY KHCHIO,
BMICTY BOJH B MPOJYKTi, HASBHOCTI B CEPEIOBUII «3aXUCHUX» PEUOBUH, TAKHX SK
JiesiKl aMIHOKHUCJIOTH, OPTraHiuHI KHUCIIOTH, ajdbJCTiii, COUPTH Ta iH. Mae Takox
3HaueHHs (1310JIOTTYHUN CTaH MIKPOOPTaHi3MiB B MOMEHT OMPOMIHEHHSI.

MikpoopraHi3mHu, 1110 3HaX0AThCS B Oy(pepHOMY pO3uHHI, K MPABHIIO, MEHIII
CTIiKI 70 OMNPOMIHEHHS, HDK B CEPEJOBUINAX, IO MICTATh Yy CBOEMY CKJIail
TJIFOKO3Y, aMIHOKHUCIIOTH Ta 1HIII CTIOJIYKH, BOJIO/IIFOUM 3aXUCHUMH BIIACTUBOCTSIMH.

bionoriyna nisi BUPOMIHIOBAHHS 3aJIe)KUTh HE TUIBKHU BiJl BEIUYUHH, aje 1
BiT TOTYXXHOCTI  J03W. XapakTEpHOW  OCOOJWBICTIO  [ii  10HI3YIOUYOTO
BUIIPOMIHIOBAHHS € BEJIHMKA PI3HUI B J03aX, MOTPIOHUX IS TPUIUHEHHS
xuTTeasmbHOCTI 50 1 100 % Mikpooprai3miB. SKIo B MepIIOMY BHIAIKY
MOTPIOHO KibKa coTeHb JIK/KT, TO B Ipyromy — HEoOXi/lHa J03a CTaHOBUTH (1,5—
4,5) 101 JIx/kr.

Cnopu OakTtepiii ayke CTIMKI O ONMPOMIHEHHS, TOMY JJIs 3HMKCHHS 03U
OTPOMIHEHHS Oa)kaHO 3HM3UTH iX pamiocTidKicThb. Lle mocsraeTbcs KOMOIHOBaAaHUM
BIJTUBOM HarpiBaHHs a00 aHTHUOIOTHKIB 1 10HI3yrouoro ompomineHHs. [lomepenns
TEIUIoBa 00poOKa OuThbIl €eKTUBHA, HDK TEIUIOBa OOpOOKa, BUKOPUCTAHA IICIS
onpomiHeHHs. [l mi€r0 10HI3yIOYMX BUMPOMIHIOBaHb CTPYKTYPHI €JIEMEHTH KIIITHH
3MIHIOIOTBCSI, TOJIOBHUM YHHOM SIIpO, IO TPHU3BOAWTH JIO 3HIDKCHHS iX

(1310J10T1YHOT AKTUBHOCTI 1 MOPYIIEHHS (DYHKIIIH pO3MHOXKYBaHHS.
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[lepeBaroro pamialiiHUX BHUIPOMIHIOBaHb € BUCOKAa SIKICTb HPOLECY, aje
BaroMHMM HEJOJIIKOM € HAsBHICTb TOKCHUYHMX MPOIYKTIB 1 YCKJIAJHEHHS OOpOOKHU
HEIPO30PUX Ta B’ I3KUX CEPEOBUILL.

3actocyBaHHsI ~MEXaHIYHOI crepwiizauii —  yiabTpadiibTpamii  nae
MOXJIMBICTh TIEPEBECTH TEXHOJOTIYHI CXEMU OYHUIIEHHS, TepepoOKu Ta
30epeKeHHs] KOJOIIHUX 1 MaKpOMOJIEKYJIIPHUX PO3YMHIB Ha SKICHO HOBHIA
TEXHIYHUHN 1 TEXHOJIOTTYHUN piBeHB [36].

Y mnpoueci ynpTpaduabTpallli 3a paxyHOK TNepenaay TUCKY 3 PILIMHU
BIJIUISIIOTECS YACTHHKM Maloi MOJIKYJsipHOi Macu. Lle BmacTtuBicTh crpuse
BIZTOKPEMIICHHIO APIOHUX O10JIOTTYHUX CTPYKTYP, B TOMY YHUCII1 1 MIKPOOPTaHi3MIB.

VYabTpadinbTpaitis MIKpoOpraHi3MmiB MOB’si3aHa HE TUIBKHM 3 MPOILECOM IX
biIpTpyBaHHS, a 1 3 IPOLIECOM aIcopOIlii Ha MeMOpaHHOMY (BLIBTPI.

B nmanmii wac ang MexaHluHOi cTepuiizaiii HUIAXOM yibTpadiibTparii
3acTocoBYIOTh  ¢iunbTpu  "Brmagimop" Tuny M®A-A, MOA-MA, MOII,
GUIBTpYBaIbHI €JIEMEHTH SKHX BHTOTOBJIGHI Ha OCHOBI alleTaTiB IIEI0JI03U
MeMOpanu 3 kampony MIDUI 1-2-0,2, dineTpyBanbHi MemOpanu tuimy SWP,
HAWP , DAWP, Millipor (CIIIA) Ta iu [37, 38].

3a Takoro crocoOy o0OpoOKku 30epira€TbCsi CMaK, BITaMIHH 1 apomat
npoaykTy. HemomikoM 1boro METOy € CKIaIHICTh OOJaJHAHHS 1 TPYJIOMICTKICTh
HOro eKcrulyarallii; HeBeJTUKUN TEpPMIH CIIY)KOM MeMOpaH BHACHIJIOK yTBOPEHHS
ocazly B Mmopax 1 Ha iX MOBEPXHi; BUCOKA YYTIWBICTH JI0 3MIHU 30BHIIIHIX YMOB:
gyepe3 JOCHUTh BHCOKHX TEMIepaTtyp 1 TUCKYy MeMOpaHa MOXKe CTHCKYBaTHCS 1
CIIOBUIBHIOBATH TIpollec (iAbTpyBaHHS, Marepian (GUIbTPY TOBUHEH OyTH
010JI0T1YHO IHEPTHUM, 3 HU3BKUM BMICTOM KOMIIOHEHTIB, SIKi MOXYTh NIEPEXOAUTH
B PO3UUH.

be3koHTakTHE  BHCOKOBOJBTHE  eleKTpuyHe  o0poOmenas.  Cmocid
OE€3KOHTAKTHOTO EJEKTPUYHOTO OOpOOJEHHS PIIKUX Xap4yOBUX TMPOJIYKTIB B
notoii. BiH 0a3yeTbcsi Ha BIUIMBI €JIEKTPUYHOIO TOJSL HA MOBEPXHEBUM 3apsij

MIKPOOPTaHI3MiB.
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IIpu OGe3koHTaKTHOMY O0pOOJIEHI HE(UIBTPOBAHOTO MHUBA, CIIOCTEPIraBcs
e(eKT 30UIbIICHHS KOAaryysiii KOJOIAHUX YaCTUHOK Ta ApPLKIXKIB B 1,5...2 pasw,
OUYEBUJIHO, 3a PAXYHOK €JIEKTPONOBEPXHEBHUX SBUI] 3 YACTKOBUM PYHHYBaHHSAM
MOJBITHOTO €NEeKTPUYHOr0 IIapy, BHACIIJIOK YOrO MIBHAKICTH (QUIbTpalii MUBa
30utbIyBasiach B 1,5 pasu. 3MmiH  (I3UKO-XIMIYHMX Ta OPraHoJeNTHYHHUX
BJIACTUBOCTEH MUBA HE BII0YBAIOCS.

VY bTpa3ByKOBI KOJMBAHHS — 1€ MPYKHI, MEXaHIYH1 KOJMBAHHS 3 YaCTOTOIO
BHUIIE TIOpOTa YyTHOCTI Jtojicbkoro Byxa (Outbiie 20 kI'p a6o 20000 konuBaHb B
CEeKyHIy), IO TIOIIMPIOIOTBCS B PI3HUX MaTepiajibHUX CepeloBUIIaX 1
BUKOPUCTOBYBAaHI1 JJI BIUIMBIB Ha PiJKi, TBEP/II 1 ra30mo/110H1 peuoBunu [39].

AKycTUYHE TIOJIe CTBOPIOE HAIpaBjieHy Jil0 NPYKHUX KOJMBaHb Ha

TEXHOJIOTIYHE CEPEIOBUIIIE, SIKI CIPUUMHSIOTH (Pi3UKO-XiMiuH1 edekTH (puc. 1.6).

YNbTpa3ByKOBi KONUBAHHA

Di3nKO-XiMiUHi

B3aemogpii PesynbTtar aii
edeKktn A Y A
L L nynbcauii
—  KasiTauia —  MEeXaHiyvHi —
TUCKY
. TpaHcdopmalia
—  pe3oHaHc — Tennosi —
eHeprii
aKyCTUYHa L KYMY/ATUBHUM
— ) — XiMiYHi —
TypbyneHTHICcTb yaap

Puc. 1.6. Cxema [ii aKyCTHMYHHX KOJHMBAaHb HAa XiMIKO-TeXHOJIOTIYHY

CUCTEMY
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HaiiOinbi ycmilmHe BUKOPHUCTAHHS YJIbTPa3BYKy IOB’si3aHe 3 0OpOOKOIO
PIIMHHUX CEPEeNOBUIIN, OCKUIBKH CaM€ B HMX BUHHKAE SIBUIIE — YIbTPa3BYKOBOI
KaBiTallii, o € e()EeKTUBHUM MEXaHI3MOM KOHIICHTpaIlll eHeprii 3ByKOBOi XBHUII1
HU3bKO1 IIUIBHOCTI y BHUCOKY IIUIBHICTh €HEpPrii, sika 3yMOBJIEHA MYJIbCallIIMU
KaBiTamiiHux Oynpoariok [40—42].

KasiTarisi, TOOTO po3puUB piIMHU, € PE3YIHTATOM 3MIHHOTO TUCKY B 00’ €M,
IO CTBOPIOE JDKEPENO YIbTPA3BYKOBHX KOJIMBaHb. YTBOPEHHS KaBiTaI[lMHUX
OynbOamok BiAOyBaeThCs y (pa3i po3piIKEHHS 3a HASBHOCTI 3apOJKIB KaBiTallil
(Hepo3unHHI1 rasu, HE3MOYYBaHHI1 TBEp/i YaCTUHKH, napora3osi
OynboOaniku) [43—-46].

Y (}a3i cTucHeHHS Tapa KOHACHCYETHCA, a Ta3 3a3HAE CHIIBHOTO
amgiabatuyHoro ctucHeHHs. Ilynwpcamii  kaBiTamidHux OynbOamok Ta  iX
CIUIECKYBaHHSI CTBOPIOIOTh y MIKPOOO’€Max 1HTEHCUBHI MIKpOTEYii, yAapHi XBUII,
KyMYJISITUBHI CTPYMEHI Ta JIOKaJIbHI TEMIIEPaTypH.

[ToeqHaHHS HACTUIBKH Pi3HUX (PI3MYHKUX €(EKTiB, BIUIMBAIOTH OJJHOYACHO Ha
00po0JIIOBaH1 cepelloBUINAa JTO3BOJISE IHIIIFOBATH HEBIJIOMI paHillle MPOIECH, M0
OPU3BOAATH O OTPUMAaHHS HOBHUX PEYOBHH 1 KOMIIO3MIIIHM, a TaKOX JOJaBaHHS
BIJTOMUM PEUYOBHHAM HOBUX YHIKAJIbHUX BIIACTUBOCTEH.

MexaHi3M CTEpPHITI3YIOUOro il YIBTPa3BYKY AyKe CKIAIHUN 1 PO3KPUTHI HE
noBHicTIO [47]. JloBeaeHO, 1110 OCHOBHUM (PAaKTOPOM BILJIUBY € KaBiTallis.

[Ipu crepwmizaiii pi3HUX PIAKUX CEPEAOBHIN YIBTPA3BYKOM HEOOXiTHO
BpPaxOBYBaTH HACTYIIHE:

— OakTepuIMIHA Ais YABTPa3BYKY 3aJICKUTh Bl CTaHy CEpeIOBUIIA 1 HOTO
CKJIaMy, a TAaKOXK BiJ] ITOYaTKOBOT KUTBKOCTI MIKPOOPTaHi3MiB.

— 3a YIBTPa3ByKOBOi OOpOOKM B Tepury dYepry THHYTh IBUT, IOTIM
JTPLKIDKI, CITM30YTBOPIOYI 1 B OCTAHHIO YePry CIIOPOHOCHI OakTepii.

— PYWHYIOTBCS KUIIKOBA, MuTepiiiHa, CiHHA MATUYKH, OAIIIA TU3CHTEPIl,
MpaBIls, CAaIbMOHEIH, KOKH, TOHOKOKH, 30ynHUK napartudy, Tudy Ta iH.

— 3 TMATOT€HHUX MIKPOOPraHi3MiB HaWOUIbIY CTIAKICTh MPOSBIAIOTH
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MITAaMH TyOepKYIbO3HUX MaTHIOK.

Ha mincTaBi BHKIAaJEHOTO MOXHA BBaXKaTW, II0 332 BUKOPUCTAHHS
VABTPA3BYKOBUX TEXHOJOTIA CTEPHIII3AII0 MOXKHA MPOBOJUTU 3HAYHO LIBHIIIE,
HDK 3BHYAHMMH CIIOCOOAaMH, 3 MCHIIUMH EHEPreTUYHUMHU BUTpaTamw,
30epiraroun 610J0TTYHO AKTUBHI PEUOBUHU, (DEPMEHTH, BITAMIHH.

Jist  JgocnipkeHb — BUKOPUCTOBYBAjdM  MOJIOKO,  SIK€  BIAIOBLIANO
JNCTY 3662:2018 «Monoko-cupoBuHa KOpoB’siue. TexHiuHi ymMoBU». MoJOKO
OyJi0 HaTypaJbHUM HE30HMpPaHUM, YUCTUM, O€3 CTOPOHHIX, HE BJIACTUBUX CBIKOMY
MOJIOKY TMPHUCMaKiB 1 3amaxiB. 3a 30BHIIIHIM BHUIJISOM Ta KOHCHUCTEHIIEID —
OJIHOPIJIHA PiIUHA Bi OUIOr0 7O SCHO-)KOBTOT'O KOJILOPY, 0€3 ocaay Ta 3ryCTKiB
[12].

Byno mpoBeneHo cepito A0CIiIIB 3 BU3HAYCHHS PAIlIOHAIBHUX MMapaMeTpiB
00poOKHM MOJIOKA 3 METOIO JIe3aKTUBaIlll MIKpO(IOpH, 30KpeMa pO3IIISIHYTO BILIKB

HACTYITHUX TIOKa3HWKIB — IHTEHCHUBHOCTI, TPUBAJIOCTI Ta TeMmIepaTypu oOpoOKwH,

(puc. 1.7 - 1.9).

T X6

v 2 U | Bn/en’

Puc. 1.7. Bu3HayeHHsI 0aKTePUIMIHOI Jii yJbTPa3ByYKy B 3aJ1e:KHOCTI

BiJl mapaMeTpiB yJbTPa3ByKOBOI0 MOJIA
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Puc. 1.8, 3anexnictp KIIBKOCTI MIKPOOpPraHizamiB y MoJioni B

3aJ1esKHOCTI Big yacy 00pookm: 1=20 Br/cm? ta t=40°C

N 10"
G 1mn

60 -
504

401
30
207
0 7

1 1 1 1 1 |
20 40 60 el

Puc. 1.9. 3anexnictb KiIbKOCTI MIKpoOOprauizamie y wmoJioni B

3aJ1e5KHOCTI Big Temneparypu 00pooku: 1=20 Br/cm? Ta t=40°C

TakuM YHWHOM, BIAMOBIAHO 10 OTPUMAHHMX EKCIECPUMEHTAIBHUX JaHUX

MOXHA PEKOMEHJyBaTH HACTYIHI MapamMeTpu TEXHOJOTIYHOI0  MPOUECy
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nacTepu3allii MOJIOKa 32 BUKOPUCTAHHS yJIbTPa3BYKOBUX KOJIHBAaHb:

— TPUBAIICTH 0OPOOKHU — 8 XB.,

— iHTEHCHBHICTh ynbTpa3Byky — 20 Br/cm?

— Temmeparypa 06pooku — t=40°C.

Takox 3a Takoi 0OpOOKM MOJOKa CIOCTEpPIra€ThCsl LIE OAWH BaKIMBUHN
MO3UTUBHUM €PEKT — FTOMOTeHI3allisg )KUPOBOi (a3u.

Y Momomi KHp PO3MOAUICHHNA Y BHIVISIAI JKUPOBHX KYJIBOK, OTOUYEHUX
CKJIaAHOI OLIKOBOIO 00OJIOHKOIO, TOOTO SIBJISIE COOOI0 €EMYJIbCIH0 MOJIOUHOTO KHPY
y Bofi. Po3mip XHpoBUX KymbOK KoiMBaeThes Bim 1 g0 5 miwm. Ilpuyowmy,
KUIBKICTh JKUPOBUX KYJbOK, IIO MalOTh po3Mip Oulbllie 2 MKM, CKJajae Ouiblie
50 % i 3a1eXKUTh BiJl MOPOJIX Ta IHAMBITYATILHUX 0COOIMBOCTEH TBapuH [48].

[ToxuBHA IIHHICTP MOJIOKA B 3HA4YHIA MIpl BHU3HAYAETHCS PO3MIpaMu
YaCTUHOK JKHUPY B MOJIOII. SIK BiIOMO, HAATOHKE APOOJICHHS KHUPY B €MYJIBbCISIX
Ty’K€ CHJIBHO 3MIHIOE BJIACTUBOCTI BUXITHOTO MPOAYKTY [49].

bineme 100 pokiB B MNPOMHUCIOBOCTI BHUKOPHUCTOBYIOTHCA IUTYH)KEPHI
TOMOT'€HI3aTOpH, KOHCTPYKTUBHO MPEJICTABIAIOTH COO0K0 HACOCH BHUCOKOTO THCKY
3 JIOJaTKOBUM HEBEJIIMKMM TMPUCTPOEM Ha Buxomi. Y 1960-x pp. OyB
3alpOIIOHOBAHMM III€ OJMH THII TOMOI'€HI3aTopa, B OCHOBI pPOOOTH SKOTO
3aCTOCOBAaHUM 1HIMWMH TPHHIUMII — 3aMiHAa MEXaHIYHOrO IMPOJAABIIOBAaHHS Ha
yIBTPa3BYKOBI KoJIMBaHHA. He3Bakarounm Ha CHPHUSATIMBI pe3yJbTaTH JOCHTIKEHb
B 1960-1970-x pp. mMpOMHCIOBOTO BIPOBAHKEHHS I TEXHOJOTiS HE OTpUMara.
Camoro ciaOKow JTaHKOIO BUSBHJIACA HAAIMHICTH pOOOTH, Tak SK piBEHb imel
Habarato BHUIEPEIUB €IEMEHTHY 0a3y reHepaTopiB KOJIWBaHb 1 poOOYMX OpraHiB
HOBOT TEXHIKH.

3aKOHOMIPDHO BHHHKA€ THWTAaHHA: YOMY, BJACHE KaXydHu, Tpeba II0Ch
smiatoBatu? Tomy, IO METaTOEMHICTh 1 EHEPrOBUTPATHICTH TPAAMIIITHOTO
Mpollecy TOMOTeH13allli BeJINKi, a pe3yJbTaTh HE 30BCIM BIJINOBIIAIOTH CyYaCHUM
BHMOTaM JI0 TIPOIIECY 1 MPOIYKIITI.

Tak, TpaguIliitHl METOAM TOMOTEHI3aIlll MPU3BOIAATH MOPAT 3 PyHHYBAaHHSIM
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KUPOBUX KYJIbOK 1 JO 3MIHM IX CTPYKTYypH, OO MIJBUIIEHHS aKTHUBHOCTI
(dbepMeHTIB, 3HUKEHHSI CTaOLTLHOCTI OUIKIB 1 BMICTY Ka3eiHy B mia3mi [50, 51].

Ha mnportuBary mpomy, 4Yac J03piBaHHS CHpPIB 3 BHUCOKUM pPIBHEM
MOJIOYHOKHUCJIOTO OpOIHHS, IO BUTOTOBJISIOTHCS 3 MOJIOKA, IO TMPOMIIOB
yIbTPa3BYKOBY TOMOT€Hi3alito, ckopouyeTbess 3 30 16 no 20, mo A03BoOJIs€
3HU3UTH €HEPreTUYHl BUTPATH, a TAKOX 3a0LIAJAUTH JOMOMDKHI Marepiayid, 110
HAyTh HA BUPOOHHUIITBO CUDY.

B pob6oti mpoBeneHo AOCHIIKEHHSI PIBHA €(PEKTUBHOCTI YJIbTPAa3BYKOBOI

roMOreHi3alii MoJoKa, pe3ybTaTH npeacTaBieHH1 Ha puc. 1.10 — 1.12.

N o< 2mm, 100 W o< 2mm, 100
% 90 % 90 -
80 &0
70 4 7 -
60 4-
501 -
404 0
307 Slh
201 201
104 10
1 1 1 | > N T T T Y T T Y B B R
v 20 1 | B/ 0 Yl 0
Puc. 1.10. BniiuB iHTEHCUBHOCTI Puc. 1.11. BiuiuB TpUBaJI0CTI
yJAbTPa3BYKY HA e(peKTHUBHICTH 00po0KH yI1bTPa3ByKOM HA
roMoreHizamii e(peKTHUBHICTH rOMOreHi3amil

JlocnimKeHHs pallioHaIbHUX TMapaMeTpiB pearizallii yabTpa3ByKoBOi Aii Ha
KUPOBY (ha3y MOJIOKa MPOBOJIWUIM IO BU3HAYCHHIO 3HAYEHb IHTCHCHBHOCTI Ta
TPUBAIOCTI 0OPOOKH, TEeMIIepaTypy Ha KUTHKICTh KyJbOK J1aMETPOM MEHIIIE 2 MKM
B €MYJIbCII.

Sx BUIUIMBaE 3 HaBEICHUX EKCICPUMEHTAIBHUX JaHWUX, ONTHMAJIbHI
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napaMeTpu oOpoOKM il peaizallii TOMOreHi3aili y3roJKyrThCs 31 3HAUCHHSIMU
napamMeTpiB OaKTEPUIIUIHOI A1i, 30Kpema:

— Tpusanicte 06po6xu — 8—-10 xB.,

— InTeHcHBHICTS yabpTpa3ByKy — 15 — 20 Br/cm? ,

— Temnepatypa 06pobku — t=40 — 45 °C.

N o< 2w, 100
%

Puc. 1.12. BmiuB Temmnepatypu oOpoOkM Ha e(eKTHUBHICTH

yJbTPa3BYKOBOI rOMOreHizauii

TunoBuii TEXHOJOTTYHUI MPOIEC BUPOOHUIITBA YCIX BUIB TUTHOTO MOJIOKA
CKJIQJIa€ThCS 3 HACTYIMHUX OIepalliii: npuiiMaHHsA 1 WIATOTOBKA CHUPOBHHH,
OUMWIIEHHS, HOpMami3aimis (Ipu BUPOOHHUIITBI HOPMAJI30BaHOTO  MOJIOKA),
CKIaJaHHs cyMimni (Uisi JEeCepTHUX BHUAIB MOJIOKAa 3 XapuOBUMH J0OaBKaMMu),
TOMOT€HI3allis, MacTepu3allisi 1 OXOJIOJPKEHHS, BiTamiHizallis (Mpu BUPOOHHUIITBI
BITaMi30BaHHOTO MOJIOKA), PO3JIMBAHHS, MaKyBaHHs], MapKyBaHHS, 30epiranHs i
TPaHCTIOPTYBAaHHS.

3rifHO TMPOBEJCHUX EKCIIEPUMEHTATBHUX OCIIDKEHb 3alpOoroHOBaHA
TEXHOJIOT1SI OTPUMAE MEBHI 3MIHHU, 30KpeMa;:

1. OCKUIbKM yIBTpa3ByKOBa TMacTepu3allis BIAHOCUTBCS OO «XOJOJHOL

nacrepusaiii», 10 TaKoX OyJI0 MIATBEPKEHO JOCHIJKEHHSIMU (BCTAHOBIIEHO
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temmnepatypa npouecy — 40°C) y cxemi BincyTHi onepaii — mifirpiBaHHs MOJIOKa
710 MacTepu3allii Ta 0XO0JIOKEHHS MOJIOKA MICIs MacTepHU3allii;
2. o0’enHaHHS TpOILECIB MacTepu3allii Ta TOMOIEHI3alli MoJoKa
(BCTaHOBIIEHO, 1[0 MapaMETPH IUX MPOIECIB 3a YIAbTPA3BYKOBOI J1i CITIBIAJAIOTh).
[IpyHIIMIOBAa TEXHOJIOTIYHA CXEeMa BHPOOHMIITBA MHUTHOIO MOJIOKA

npeacrasieHa Ha puc. 1.13 [52].

MpKAMAaHHA MONOKE |
MONCHHOICH POBHHK

.

OuYMLLEHHA MOACKE
(pinbTpyBaHKRAGOOBI AUEHTPOBED
YMLLEHHA)

.

OxonoaseHsn monoka oo 4.6°C
¥
THMYECOBE PE3LPBYBAHHA
¥
Hopmanizawia Monoka

y

IMILYBAHHA Y EMHOCTI . :
NoNepeaHLo PO3paxoBaHMY MAirpisariHa ae
KOMNOHEHTIB Cymiwi TEMMNSPaTVEH HOpManizawil
P '
Migirpisasna oo Hopmanizawia monoka 3a
TEMNEQATYEM HOpMANI3aLil MACCOBOK YacTKOW HHUpY B
¥ CenapaTopax-HopManizaTopax
OMMLWEHHA HOPMENIIOBAHOI
CyMiLL

|

YNLTPA3BYKOBA MACTEPM3ALYIA
TATOMOTEHIZAL|IA
(10 XB., 20 BT/CMZ, 40°C)

|

[MpomixHe pe3epBYBaHHA

nepes GacyBaHHAM
¥

DACYBAHHA NPOAYKTY

¥
30epirasKA roToBOMG
NPoLYKTY

Puc. 1.13. TIlpyHOMIIOBA TEXHOJIOTIYHA CXeMa BUPOOHHUUTBA MUTHOIO
MOJIOKA
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Takum umHOM, 3a pe3yJabTaTaMd EKCHEPUMEHTAIbHUX JOCIHIIKEHb
3apPONOHOBAHO HOBY TEXHOJIOTIYHY CXEMY BHUPOOHHMITBA MUTHONO MOJOKa 3a
BUKOPHUCTaHHS yJIbTPAa3BYKOBUX KaBITALITHUX TEXHOJIOTIM Ha cTajli mactepu3aiii
Ta TOMOT€HI3alli. Y NOpIBHAHHI 3 TUIIOBUMH BOHA Ma€ HU3KY MepeBar: CpoILEeHHS
MPOIIECy, 3HUKEHHS TeMIepaTypH, MOKPAIICHHS SKOCT1 MPOAYKTY Ta 0€3MEUYHICTh

BUPOOHHUIITBA.

1.4. CuponpuaaTHicTh MOJIOKA TA AKICTb CHPY

OcobOnuBe Miclie cepell MOJOYHUX NPOJMYKTIB OpUAUISEThCs cupy. lle
JIETKO3aCBOIOBAHUM TMPOJYKT, L0 MICTUTh BEIUKY KUIBKICTh OUIKIB, KHUPIB,
MiHepalibHUX cosieil Ta 1H. Eneprernuna mindicts 100 r cupy csrae 400 kkai.
HaiiGinpmoro  mpo6iemMor0  pecypcHOro 3a0e3nedeHHsT CHpPOBAapHOi 001acTi
3aJIMIIAETHCS] HU3bKA SIKICTh MOJIOKA MPOAYKIIIi, III0 BUTOTOBIISETHCA.

Jlo s[KoCTi MOJOKa, MNPU3HAYEHOTO JUIsi CUPOPOOCTBA, Mpen SABISIOTHCS
0COO0JIMBI BUMOTH, SIKI € IPUYUHOIO TOTO, 10 TUIbKUA 30% MoJIOKa, sike HAAXOAUTh
Ha MOJIOKO3aBOJM, MOKHAa BHUKOPUCTOBYBATH [JIsi BUTOTOBIIEHHSI 3 HBOTO CHpY.
VYkpaiHCbke MOJIOKO Ma€ HaWripiii y CBITI MOKa3HUKUA 3a KUIBKICTIO OLIKIB,
MIKpOOpPTaHi3MiB.

CuponpuaaTHICTh MOJIOKa — I 37IaTHICTh MOT0 MIBHUAKO 3rOPTATHCS T
niero  (epMEHTIB 3 YTBOPEHHSM MIUIBHOTO 3TYCTKY, J00pE BIIOKPEMIIOBATH
CUPOBAaTKy 1 yTpuMyBaTH >Xup. KpiM TOrOo, MOJIOKO Mae OyTH CHpPUSTIWBUM
CEpellOBUIIEM JUISI PO3BUTKY Mikpoduiopu, HeoOXimHoi st  ¢GopMyBaHHS
OpraHOJENTUYHUX TMOKAa3HUKIB cHpiB. MacoBa uyacTka Ka3eiHy BIUIMBaE Ha
CUPOIIPUIATHICTH MOJIOKa Ta BUXiA cupiB. [lpu 30imblmIeHH] KUTBKOCTI KazeiHy
3pocTae BMICT KaibIlito 1 (ochopy, MiABUITYEThCS THUTPOBAHA KHUCIOTHICTH,
MPUCKOPIOETHCS CUUY)KHE 3TOPTaHHS, MIIBUIIYETHCS NIUIBHICTH 1 3IaTHICTH
3TYCTKY JI0 CHHEPE3UCY, 3HIKYETHCS KUTHKICTh CUPHOTO TIHITY, IO YTBOPIOETHCS

npu 00poOIl 3TYyCTKy, a TaKOX BTpaTH KUPY 1 OUIKa MOKA3HUKU MOJIOKA, SK
46



CUPOBHUHH JIJISI CUPIB.

J10 SIKOCT1 CUpOBHMHHU Y CUPOBApiHHI Npe’ ABIAIOTh MiABUIIEH] BUMoru. Lle 3
THM, 1110 SKICTb CHUPY 3aJIEXKUTh BiJl IKOCTI MOJIOKA 3HAYHO OUIbIE, HIK OYIb-SIKU
IHITUHA MOJIOYHUN MPOAYKT. MOJOKO, sSIKE BUKOPUCTOBYETHCS JJIsl BUPOOHUIITBA
CUpIB, Ma€ BIAMNOBIJATH BUMOraM cTaHAapTy «MoJoKko He30upaHe KOpPOB’sYeE.
Bumoru mopo 3akymisii» (JICTY 3662:2018) [12].

CuponpuaTHICTh MOJIOKA Ta SIKICTb CUpPY MepedyBarOTh y 3HAYHO OUIBIIIN
3aJIEKHOCT1 BiJl palliOHIB Ta TUIIB TOMAIBII KOPIB, HIK 1HIII MOJIOYHI MPOAYKTH,
OCKUIbKM ~ BUPOOHUUTBO  cupy  Oa3yerbcs  Ha  (epMEHTAaTHUBHMX  Ta
MIKpOOIOJIOTIYHUX MpoIEecax, TMOB’sA3aHUX 13 CKJIaJAOM Ta Ol0JIOTTYHUMHU
BJIACTUBOCTSIMH MOJIOKA.

MoJioKO HEeNpHuAaTHE JJisi CHPY YacTO OTPUMAIOTh IPU HEMOBHOIIHHIN
TOJIBJI1 KOpiB, BBEICHHS B pAIliOH OJHOMAHITHHUX KOMIIOHEHTIB 1 BEJIHUKOI
KUTBKOCT1 KOPMIB, SIKi HETATUBHO BIIMBAIOTh HA CHPOIPUIATHICTD.

CuuyxHe 3ropTaHHs MOJIOKA MIAJIATa€ CE30HHUM 3MiHaM: OUIbIIEe MOJIOKA,
HAJXOJUTh y JITHBO-OCIHHIM Mepioj] 1 3HAYHO MEHINE y 3UMOBO-BecHsSHUM. Lle
MOSICHIOETHCS. KOPMOBUM PAI[IOHOM, SIKAW BKJIFOYA€ B3UMKY Ta HA MOYATKy BECHH
CUJIOC, a IIe, Y CBOIO Yepry, Moke OyTH MPUIMHOIO OOCIMEHIHHS MOJIOKA OJIIMHO-
KUCIIUMH OakTepissMu. Y IeH mepioj pi3Ko 3pOCTa€e BMICT COMATHYHUX KIITHH Y
MOJIOIII Ta 3HUKYETHCA 3AaTHICTh MOJIOKA O CUUY>KHOTO 3TOPTaHHS.

AHai3yroud SAKICTh MOJIOKAa 3a ITIOKa3HUKaMH, 10 BIUIMBAlOTh Ha
CHUPOIIPUJIATHICTH MOJIOKA, @ CAME BMICT KHPY Ta O1IKa B MOJIOII, CITIBBITHOIIIEHHS
MDK J>KHPOM Ta OLIKOM, KUIBKICTh COMATHYHUX KJIITHH, MOXKHA CIOCTEpiraTu
TEHJCHI[II0 3MEHIIICHHS BMICTY JXKHUPY Ta Ouika 3 Oepe3Hs A0 CepmHs Ta Horo
30UTBIIICHHS Y 3UMOBUH TIEPIOJ.

JlocnmipKeHHsT Tpo  AIF0  TEeMIEpaTypud OXOJIOMKEHHS Ta TPHUBAJICTh
30epiraHHs Ha CHYY)XHE 3ropTaHHsS HaBeneHo B Tabmumi 1.3. Ak cBimuath
pe3yabTaTu AOCHIIKEHb, NPU TIMOOKOMY OXOJIOJKEHHI MOJIOKa 10 TeMIepaTypu

2-6°C, 31aTHICTH MOTO IO CHYYKHOTO 3TOPTaHHS TTOMITHO MOTIPITY€EThCS.
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Tabnuys 1.3

Bruiue Temnepartypu 30epiraHHs Ha CHYY’KHe 3TOPTAHHSA MOJIOKA

Temneparypa 30epiranus TpuBasicTh 3ropTaHHs, Tun monoka
Moioka, °C XBUJIMH
8-10 25 I
6-8 30 I
2-6 46 Il

TpuBaiicTh 3ropTaHHs MOJIOKa 30UIbIIMIIACS Ha

21 xBUIUHY

nopiBHsiHO 3 TemnepaTypoto 8—10°C Ta Ha 16 XBUJIMH MOPIBHSAHO 3 TEMIEPATYPOIO

6-8°C. Ilpu upomy 3HMKYBajlacs HIUIbHICTh 3TYCTKY 1 MOTIpHIyBasliach €HEpPris

kucinoroyTBopeHHs. Ilpu temmepartypi 30epiranns mosoka 8-10 °C abo 6-8 °C

AKICTh 3TYCTKY 1 TPUBAJICTh 3rOpTAaHHSA ONTUMAalbHI JJI1 CUPOpOOCTBa, aje MpH

temreparypi 10 °C 3HMXKYETBbCS COPT MOJIOKa 3a YMHHUM CTaHIApTOM, TOMY

Kkpamie 30epiratu mojioko He Hiwkye 6 °C 1 He Bumie 8 °C. Pe3ynbraTtu BIUTUBY

TPUBAJIOCTI 30epiraHHs MOJIOKa HaBeieHo y Tabnuii 1.4.

Tabnuys 1.4

Bruius TpuBaJsiocTi 30epiranast MmoJsioka npu temmneparypi 8 °C

HA CUYY’KHe 3rOPTaHHSA

TpuBamnicTh 30epiranHs Ipu TpuBamicTh 3ropTaHHs,
Tumn mosioka
8 °C, roauH XBUJIMH
24 49 Il
18 42 I
6 31 I

OTtpumaHi JaHi CBiIYaTh, MO TEPMiH 30epiraHHs MOJIOKa 24 TOJAWHH, HABITh

3a ONTHUMAaJIbHOIL TEMIICPATYpPH, TAKOK HCTAaTHUBHO BINIMBA€ HAa IIPOLCC CUIYKHOI'O

3TOpTaHHS, TPUBAIICTH M0 49 XBWIMH, TOTIPIIYETHCS BHUIIICHHS CHPOBATKU.

Kpamum BusiBunocs 30epiraHHs MoJioka npu Temiepatypi 8 °C TpUBaNICTIO TPOXHU

ourble 6:00.
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VY 1poMy cHoCTepIraeTbcs ONTHUMAlbHE 3rOPTaHHS MOJIOKA T €0
CUUYXHOTO (pepMeHTY — 31 XBUIIMHA, IO BIAHOCUTH MOJIOKO JPYIrOro THILY.

BceranoBneHo, 1o Juisi CHpOBUPOOHUIITBA HAWKPALIUM € MOJIOKO, OJIep KaHe
Ha 3—6-my Mmicsi JaKTauii KopiB. BoHO MIBUIKO 3ropTaeThes Mijl A1€10 CUUYKHOTO
(depMeHTy, 3ryCTOK BHUXOJUTH LIUIBHUM Ta €JaCTUYHUM, MOTPIOHO MEHIIE Yacy
1Sl HOTO 0OPOOKH.

Pe3ynpTaT JmOCHIKEHHS, HAa SKUW JIeHb IIIC]sA OTEJICHHS MOJKHA
BUKOPUCTOBYBATH MOJIOKO BUPOOHUIITBA CUPY HAaBEeACHO y Tabmuii 1.5.

Tabnuysa 1.5

CuponpuaaTHicTh MOJIOKA 32J1€KHO BiJ (i3i010Tr4YHOI0 cTaHy KOpIB

o . . TpuBanmicTh CHUY)KHOTO 3TOPTaHHS,
@D1310JIOTTYHUH CTaH KOPIB
MOJIOKA
[Ticns oreny, nHIB -
7 41
10 28
12 23
3a 10 gHiB mIepe] 3aImyckom 54

Sk BUIHO, MOJIO3MBO TIOTAHO MIAJAETHCS BIUIUBY CHUYKHOTO (PEPMEHTY —
TPUBAJICTh 3TOPTaHHS, KPIM TOTO, Ma€ HEJIOJIKHA CMaKy, Ikl HeMUHYy4Ye TIepeHIyTh
y CHUp, TOMY BUKOPHUCTOBYBATH MOJIOKO 3a pe3yJbTaTaMHU HaIUX IOCIIIKCHBb
MokHa Ha 10—12 nmeHb micis oTeNeHHS.

CrapopiiiHe MOJOKO 3a IIMMH O3HAaKaMW TakKOoXX HE TMpUAATHE IS
cupopoOctBa. [ToTpiOHO BpaxoByBaTH, 10 TAKKX KOPIB CJI11 BUAABATH OKPEMO 1 HE
3MINIyBAaTH MOJIOKO 13 3aTaJIbHAM HAJIOEM.

[Topsim 13 MOJIOYHICTIO CJIiJ] 3JIMCHIOBATH CEJICKIII0 Ha MIABUINCHHSI B
MOJIOIII BMICTY Oi7Ka, TOJIMIIEHHS WOr0o CTPYKTYPH, MiIBHUINEHHS OI10JOTIYHO
MIHHUX (pakiiii Ta 30€pe’KeHHs] BUCOKUX TEXHOJOTTYHUX SIKOCTeM MoJioka. Y

CTIMJIOBUH TEpio[ BHUKIIOYHATH HAJAMIPHY TMOPIIO CHJIOCY, 10 TOTIpIIye
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OpPraHOJICNTUYHI MOKA3HUKU MOJIOKA, 3HUXKYE CHUUY)KHE 3TOpPTaHHS Ta 30UIbIIye
HMOBIPHICTh MaclIIHO-KUCIUX OakTepid y mojoui. [Ipu mpoBeneHHI NEpPBUHHOT
00OpOOKM MOJIOKA BHUKIIOUUTHU TJIUOOKE OXOJIOKEHHS Ta OOMEXHUTH TpHUBae
30epiranHs Mojioka. 3ano0iraTy MomnajgaHHio B 301pHE MOJIOKO JIOMIIIOK MOJIO3UBA,
CTapOJAOWHOI0 MOJIOKa Ta MOJOKa Bl XBOpPUX Ha MacTUT KopiB. IlpoBoautu
KOHTPOJIb 32 BMICTOM COMAaTUYHUX KJIITHH Y MOJIOIIL, 1100 CBOEYACHO pearyBaTH Ha
ix miaBumeHHs [53, 54].

Jlns  3a0e3nedeHHs HOPMAIbHOTO CHYY)KHOTO 3TOPTaHHA 1 PpO3BUTKY
MOJIOYHOKHUCIIUX OakTepii MpoBOAATH J03piBaHHsA Mojoka. [lin dac no3piBaHHS
YIOBUIBHIOETBCS ~ PO3BUTOK  MOJIOYHOKHUCIOI  MiKpodiopH,  (i3uKo-XiMIyHI
BJIACTHBOCTI MOJIOKA JIEIIO 3MIHIOIOTHCS. SKICTh MPOAYKIIi, IO BUPOOISETHCS,
3HaXOJUTHCS B MPSMIiN 3aJIKHOCTI BiJl IKOCT1 CHPOBUHH, IO MEPEPOOIISIETHCS, 10
AKOT B CHpOBAapiHHI MpeN SBIAIOTh MIJBUILNEHI BHUMOTH. 3BIICH CIIAYE
BHCHOBOK,IIIO SIKICHUM CHpP MOXHa 3pOOHWTH TUIBKM 3 MOJIOKAa, SIKE€ BIIIOBiIA€E
IIEBHUM BJIAaCTHUBOCTSM [55, 56].

CBDKOBHIOEHE TIapHE MOJIOKO HENpHJaTHE AJisi BUpOOJIeHHsS cupy. BoHo €
HECTIPUSTIMBUM CEPEIOBUIIEM JJI PO3BUTKY MOJIOYHOKHUCIMX OakTepid 1 MOraHo
3rOpTa€ThCA CUYYKHUM (pepMmeHToM. CHp 3 TaKOro MOJOKa BUXOIUTH B’ ST,
MOTAaHO BIJIJIa€ CHPOBATKY, 3TYCTOK CIaOKWM, MOJOYHOKHUCIUN TIpolec Wie
NOBUIbHO. JIsi OTpUMaHHS CHpPY BHCOKOi SKOCTI HEOOXITHO, II00 CBIXE
MOJIOKO 03pino 1pu Temmneparypi 10-12 °C nporarom 12-14 roaus 3 1opaBaHHAM
abo 0e3 JoJaBaHHS 3aKBACKH MOJIOYHOKHCIMX Oaktepiid. Ilim dac mo3piBaHHS
3MIHIOIOTBCSI CKJIaJ 1 BIACTUBOCTI MoJoka. [Iporiec mo3piBanHs BiOyBaeTbes Mpu
HU3BKIA TeMIepaTypi 1 TpHUBAJIIM BUTPUMIl, 0OPU IOMY MIABUILYETHCS
PO3YMHHICTh COJIEM Kambllifo 1 KomoigHui (ocdar KampIlilo TEPEeXOaUTh B
po3UMHHUM [57].

BrnuB mpouecy pesepByBaHHS Ta IO3pIBaHHS MOJIOKa HAa TEXHOJIOT1UHI

nmapameTpu CUpY MpeACTaBiIeHO B Tabuili 1.6.
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Tabnuys 1.6

TexHosoriuni napamerpu cupy

IToka3uuk Mouoko
CBIXKE no3piie

TpuBanicTh CHUIY)KHOTO 3rOpPTaHHS, XB. 34 29
SIKICTB 3rycTKYy Menm mrinpHimmi | Hlineani
TpuBaicTh MOCTAHOBKH 3€PHA, XB. 23 21
Benuunna 3epHa, MM 6-8 6-8
Temneparypa apyroro Harpisanus, °C 42 42
TpuBaicTh JPyroro HarpiBaHHsI, XB. 36 35
TpuBaicTh BUMIILTYBaHHS HICIIS JPYroro 41 36
HarpiBaHHs, XB

3arajgbHa TPUBAJICTh BapKu 10 (OPMYBaHHS, XB. 195 180

Jlo3piBaHHSI MOJIOKA TIO3UTHBHO BIUTUBAE HA HOTO CUPONPUIATHICTH, 3HAYHO
HOJINIIYEThCS 3TOPTAHHS MOJIOKA CHYYTOBUM (EPMEHTOM, IO 3a0e3Iedye
HOPMaJIbHY OOpOOKY 3TYCTKY, 30UIBIITYETHCS IIBUIKICTh BHAUICHHS CHPOBATKH 13
3¢pHa Ta CHEPridHIIIe HApOCTa€ KHUCIAOTHICTh. JlaHl CBig4aTh Mpo Te, IO
pe3epBYBaHHS-IO3pIBaHHSA MOJIOKA TPH3BEJIO 10 3MiHM (I3UKO-XIMIYHHX 1
TEXHOJIOTIYHUX BIIACTHBOCTEH MOJIOKa, a II¢, B CBOIO Yepry, BIUIMHYJO Ha
TEXHOJIOT14H1 TTapaMeTPpH BUPOOJICHHS CHDY.

BinmoBimHo 3aranbHa TPUBAIICTh BapiHHSA 3 MOMEHTY HOpMasizarlii 1 10
dbopmyBanHsa ckmana 195 xB. 1 180 xB. OTxe, naHl HaBeACHOI TaOJHII CBITYATH
PO TO3WTHUBHUI BIUIMB PE3€PBYBAHHS — JO3PIBAaHHA MOJIOKA Ha TEXHOJOTIYHI
napamMeTpu BUPOOJICHHSI CHUPY, TaK 3arajbHa TPHUBAIICTH BapiHHSI CHPY 3 MOMEHTY
HOpMaJTizallii 10 GopMyBaHHs CKOpoTHIacs Ha 15 xB.

PezepByBaHHS-M03piBaHHS MOJOKa BIUIMHYJIO Ha SKICHI TOKa3HUKHU

TOTOBOT'O MPOAYKTY (Tadu. 1.7).
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Tabnuys 1.7

KiIbKIiCHI NIOKAa3HMKH CHPY

Iloxazuuk Monoxko

CBIKE Jo3piie

no3puioro cupy, %

BMmicT xxupy y cyxiil pedoBUHI1 50 51

BwmicT Bosorn, % 41 41
OriHka, 6aJiB 85,5 93,2
B T. 4. 32 CMAaK 1 3amax, 0aJB 37 44
[aTyHOK 1 BHIIHI

3a BMICTOM >KHpPY 1 BOJIOTM CHpP 31 CBDKOI'O Ta 3pLJIOr0 MOJIOKA BiJIMIOBIJAB

BUMoram HopMatuBHMX JokymeHTiB (H/[), a oce 3a opraHoienTHyHUMU

NMOoKa3HUKaMu OyJiau BIAMIHHOCTI. BuMOTM oOpraHoJeNTUYHUX TIOKA3HUKIB Ha

BIJIMOBIIHICTRHOPMATUBHUM JIOKYMEHTaM HaBejeHOo B Ta0ymili 1.8.

Tabnuysa 1.8

Bumorn CTAaHAAPTY 34 OPraHOJECNTHYHUMHU NNOKA3HUKAMHU

Iloka3uuk

Bumoru crangapry

SOBHIIIHIA BUTIIA

Kipka piBHa, TOHKa, 6€3 MOMIKOIKEHB 1 TOBCTOTO ITIIKIPKOBOTO
CJI010, TIOKpHUTa TlapadiHOBUMH, IMOJIMEPHUMH, KOMOTHOBAaHUM
CKJIaJIOM a00 MOJIIMEPHUMH IIJTIBKaM ITiJT BAKYYMOM, IIUIBHO

MPWIETJIMMH JI0 TIOBEPXHI CHPY.

CMak 1 3amax

Bupaxenuii cupHuii, 31erka KUCITyBaTUid, 6€3 CTOPOHHIX

PUCMAKiB 13amaxiB.

Koucucreniis

TicTo HiXKHE, TUTACTUYHE, OJTHOPITHE, IO BCii Maci.

JlommyckaeTbest 371€TKa miIbHE TICTO.

PucyHok

Ha po3pi3i cup Mae piBHOMIpHO pO3TaIIOBAHUN MATIOHOK, 1110

Ma€ BIYKHM HEMPaBUILHOI (popMH.

Komip TicTa

Bia cnabo-x0BTOro A0 »KOBTOr0, pIBHOMIpHHI MO BCiii Maci.
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OpraHoJienTUYHY OI[IHKY SIKOCT1 JOCHIAHUX 3pa3KiB BU3HAYaIU 332 TaKUMU
MOKAa3HUKAMU: YMAaKOBKa, MAapKyBaHHs, 3O0BHIIIHIA BUIJISIA 1 KOHCHUCTEHIIS,
MAaJIIOHOK, KOJIp CUPHOTO TICTa, CMAaK 1 3aMax cupy.

Pe3ynbTaT opranosienTUYHOT OLIHKY TIpecTaBiieHi B Tadnumi 1.9.

Tabnuys 1.9
OpranojienTHYHA OMIHKA SIKOCTi TBEPAUX CHYYTOBUX CHPIB
XapakTepucTUKa 3paska
IToka3nuk : :
3 CBIKOT'O MOJIOKA 3 JI03pLIOTO MOJIOKA
3OBHIIIHIA BUTIIS Bigmosinae Binmosinae
Cwmaxk 13amax 3aHaaTO KUCIUN BnactuBuii, cupHui
Koncucreniis BmactuBa, mimactuuna maca OpnnopinHa Mo BCii Maci
PucyHnox Maso Bi4OK IO BC1i Maci Bigmosimae
Komip Ticta Bnactusuii Cnab0-X0BTOT'0 KOJILOPY

3aJIe’)KHO BiJT 3aKJIFOYHOT OaIbHOT OIIHKY TBEPAl CUIY>KH1 CUPH BITHOCSTH J10
OJIHOTO 13 COPTiB: BUIIIOTO — MU 3arajabHil OanbHioriHi 87-100 1 ormiHIIi 3a cMaK
1 3armax He MeHIe 37 0ajiB; IepIIOro — MpH 3arajabHiid OanbHIK omiHIl 75-86 OaniB
[58].

Cup 31 3puIOro MOJIOKa BIAPI3HIBCA KpallUMH CMaKOBHMH SIKOCTSIMH:
BUPaKCHHUI CUPHUN CMaK 3 JICTKOK KUCJIMHKOIO Ta HASBHICTIO TOCTPOTO 3aIaxy.
Crnocrepiramucst BIAMIHHOCTI B KOHCHCTEHIIi: CHp 31 3pLJIOTO MOJIOKA MaB OLIBII
HDKHY KOHCHCTEHIIIO 1 miactuaHe Ticto. Komip cupy Big Ouitoro go ciabo
’KOBTOr0. MaJfoHOK cUpy y BUTJIAII pBaHuX Bidok. Kipka piBHa, TOHKa, 0e3
MOIIKO/KEHb, TOKPUTA CHEIiaIbHOK TOJIMEPHOIO IUIiBKO. CHp 31 CBIKOTO
MOJIOKa MaB JICIIO Ma3Ky KOHCUCTEHIIIIO, HeJIOCTATHhO BUPAKCHUH CMaK.

banbHa oriHKka cupy 31 CBIXXKOTO MOJIOKA Ta 3piioro Moioka (tabi. 1.10).
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Tabauys 1.10

CraTucTHYHI pe3yJibTaTH cepeaHbOI 0AJ10BOI OLIHKH

3pa3ku
MaxkcumaibHa
[Toxka3zuuk o _ 31 CBIXKOTO 3 JI03pLIOTO
KUIBKICTH OaJIiB
MOJIOKA MOJIOKa

Cwmak 13amax 45 41,0 41,8
KoncucreHiis 25 21,5 24
MaaroHOK 10 6,1 8,8
Komip TicTa 5 4,1 4,8
SOBHIIIHIN BUTJISLT 10 8,0 9,2
ViakoBKa 5 4.8 4.6
Pa3zom, OajiB 100 85,5 93,2

JI71s1 Kpalioi HA0YHOCTI Pe3yabTaT 0aI0BOI OIIHKHU MPEJCTABIICH] Y BUTIIAI1

ricrorpamu, sika rnpejcrasiieHa Ha puc. 1.14

VITakoBKa
SOBHIIIHIT BUTTIN
Komip ticta

MaTrHOK

Komncieremng

(C'Max 1 3amax

¥ T03p1Te MOTOKO M CBIKE MOIIOKO

B MAKCIIMATRHA KUTBKICTE

Puc. 1.14. T'icrorpama 6aJ10B0i OL[IHKH TBePAUX CHYYTOBHX CHPiB

54



JlerycraijiiiHa OI[IHKa JOCHIAHMX 3pa3KiB CUpPIB MOKa3aja, 10 HaOUIbLIy
KUIBKICTh OaiB 32 OpraHOJICNITUYHUMU MOKa3HUKaMH HAOpaB CUp, BUTOTOBIECHUU
13 go3punoro mosioka — 93,2 GaiiB, a 3pa30K CHUPY 31 CBLKOIO MOJIOKa HaOpaB
mume 85,5 GamiB. 3pa3ky cupa 31 CBDKOTO MOJOKa OyJIO 3HUXKEHO OIIHKY 3a
TaKUMH MMOKa3HUKAMU: CMaK, 3arax Ta pUCYHOK.

OTxe, 3 METOI0 CTBOPEHHS B MOJIOLI CHPUSTIMBOILO CEpeAOBHILA JUIS
JI03pIBaHHS CUPY HEOOXIIHO, 100 CBIKE MOJIOKO J03PUIO MPU HOr0o BUTPUMIII 3a
temneparypu 10-12 °C mporsrom 12-14 romun. Illo, B cBOK uepry, 3MiHHUTH
($13UKO-XIMIYHI ~ BJIACTUBOCTI ~ MOJIOKA, TMO3WTUBHO  BIUIMHE HAa  HOro
CUPOIPUAATHICTb, TMOJIMIIEHHS  3FOPTaHHS  CUYYTOBUM  (EpMEHTOM  Ta
3a0e3neunTh HOPMaJIbHY OOpOOKY3TYCTKY 1 IPUCKOPEHHS BUILJICHHS! CHPOBATKH 3

3epHa.

1.5. BnuiMB BHCOKOTEMIIEPATYPHOI OOPOOKHM MOJIOKA-CHPOBHHM HA

NPUIATHICTH VISl BUTOTOBJICHHS TBEPAMX CHYYKHUX CHPiB

3a pganumu (axiBiiB, B Tpoleci 30epiraHHs MOJIOKA TPU HUBBKUX
TEeMIIepaTypax BiIOyBae€ThCs MOPYIICHHS IIUTICHOCTI MILEISPHOI CTPYKTYpH 1
nepexiyi 10HHOrO KaJbllilo y BOAHY a3y, IO IOTIpHIye IPOIEC CHUUYKHOTO
3CiJIaHHA, @ OTPUMAHMI 3TYCTOK — € HEJJOCTATHHO MIITHUM. Temmeparypa € OqHUM
3 HaWOUTBIN 3HAYYIUX (AKTOPIB, AKI BIUTMBAIOTh HA BMICT aKTUBHOTO KAJbBIIIO Y
cuctemi. Ha BigMiHy Bijg iHITUX COJIEH MOJIOKA, pO3YMHHICTH QocdaTiB i HUTpaTiB
KaJIBIII0 MPU TacTepu3allii MOJIOKa 3HIKYETHCS, BHACIIIOK YOTO MOKPAIIYETHCS
CUYY)KHE 3CiIaHHs 1 (I3UKO-XIMIYHI BIACTHBOCTI CUPHHX 3ryCTKiB [59].

Ha skicth 1 Oe3meYHiCTh MOJOKA-CUPOBHHHM BEIWKUN BIUIMB YHHHTH
canpoditHa Mikpoduiopa, sSika MpU MEBHUX YMOBAaX 37aTHA BUKJIUKATH Pi3HI BajaH
MOJIOKA, 30KpeMa KUIBKICTh CIOp JaKTaT30pPO/KYIOUMX  MACISTHOKHCINX
MIKPOOPTaHI3MIB € OJIHMM 3 BHU3HA4YaJIbHUX (AKTOPIB, SKI BIUIMBAIOTH Ha

CUPONPUJIATHICT, ~ MoOJIOKa.  JlJI1  HpUTHIYEHHS  CIOpPOBOi  Mikpodiiopu
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BUKOPUCTOBYIOTh OI0JIOTIYHI 1 XIMI4H1 3acO0HM, MpHU3HAYeH] A iX 1Hr10yBaHHS,
aje BOHU 3aHAATO 3MIHIOIOTH HATHBHI BJIACTHUBOCTI MOJIOKa-CUPOBHHM 1 HOTO
OlojoriyHy WiHHICTB. [l 3amoOiraHHs XapyoBUX OTPYEHb MPOAYKTaMHU
MeTa0o0di3My, YTBOPEHUMHU TOKCUYHUMHU 30yJHHKAMH, BEJIMKOTO 3HAYCHHS
Ha0yBalOTh TEMIIEPATYPHI PEXKUMU 0OPOOTIEHHS MOJIOKAa-CUPOBUHHU.

Haii6inbir  edpextuBHUM ~ cnocoboMm  00poThOM 3 OakTeplalbHUM
0OCIMEHIHHSIM MOJIOKa-CUPOBUHH € KEPOBAHE TEIIOBE 0OOPOOIICHHS.

Coborojiui, pu BUPOOHMIITBI O11bLIOCTI CUYYKHUX CHPIB,
BUKOPUCTOBY€ETbCA TUIbKU Ot 80 % OUIKIB MOJIOKA, 110 € HACIIAKOM BTpaT
PO3YMHHHUX CHPOBATKOBUX O1JIKIB ITPH OTPUMaHHI Ka3eTHOBOT'O 3TyCTKY.

[Tonepenne  oxomomxeHHs 1 30epiraHHS  MOJIOKA TPH  HHU3BKUX
TEeMIIepaTypax, sIke BUKOPHCTOBYIOTH JUUIS PE3CPBYBAHHS 1 HAKOIMMYCHHS TEBHOT
KUIBKOCTI CUPOBUHHU, OOYMOBIIIOE TIJBUINCHHS BMICTY PO3YMHHOTO KaJIbIiIO0 Ta
HeopraHiuHoro ¢ocdary 1 3MEHIIEHHS MIIEIIpHUX (HOPM KOMIUIEKCIB ITUTPATIB 1
docdariB kanpiito. BibHI 10HH KaJIBI[1}0 YaCTKOBO MEPEXOATh Y BOJIHY (a3y.

3a pe3yabTaTaMy HalMX JOCHIHPKEeHb MacOBa YacTKa 3arajibHOTO KaJbIlil0 y
MOJIOII-CUPOBUHI 3Haxojaujack B Mexax 110-115 mr/100r, mo y3romkyerbes 3
HOPMAaTUBHUMH BUMOTAMH JI0 MOJIOKA-CUPOBHHH.

[TpuBabauBUM crocoOOM MiABUINCHHS €(PEKTUBHOCTI BUPOOHUIITBA TBEPIUX
CUpPIB € BHKOPHUCTAaHHS BHCOKOTEMIIEpAaTypHOI OOpOOKM MOJIOKa, SKa ¥y
CUpPOBUPOOHMIITBI  CIpsSMOBaHa HAa  MaKCHMalbHE  3HWKEHHS  BMICTY
MIKpOOpraHi3MiB, 0OCOOJIMBO MAaTOTEHHUX Ta TEXHIYHO IIKIITUBHUX.

Crnin BiA3HAYWTH, 11O OJHOYACHO 13 3HMINCHHSAM HEOE3NMEeUHOi MiKpodIopu
Bi/I0yBAETHCS TEPMOKOATYIIAIISI CHPOBATKOBUX OLTKIB, TIEPEXiJ IKUX Y CUPHY Macy
MiABUIIYE BUXiM 1 O10JOTIYHY I[IHHICTH MPOMYKTY 3aBASIKA 30UTBIIEHHIO BMICTY
HE3aMIHHUX aMIHOKHCIIOT, a TaKO0X 3pPOCTa€ BOJIOTOYTPUMYBAJIbHA 3/aTHICTh
CHUPHOTO 3TyCTKY 3a PaxXyHOK TiApO(LIbHUX BIACTHBOCTEH CHPOBATKOBHUX O1IKIiB.

Kpim Toro BucokoremmnepaTypHa oOpoOKa MOJOKa-CUPOBHHHM HAJla€ cUpam

npu 30epiraHHi MiABUIIEHOT CTIMKOCTI y 3B’SI3KY 13 3HAYHUM OaKTEp1OLUHUM
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e(eKToM Ai1 BUCOKMX TeMmmepaTyp Ha Mikpodiaopy moioka. OnHovyacHO ¢axiBii
BIJI3HAYAIOTh, 110 BUCOKOTEMIEpaTypHa oOpoOKa MpU3BOAUTH O 3MIHU (DI3UKO-
XIMIYHUX 1 TEXHOJOTIYHUX XapaKTEPUCTUK MOJIOKa-CUPOBUHHU, SAKI MOXYThb
HEraTHBHO BIUIMHYTH Ha HOro cupornpuaatHicts [60].

Hamu npoBeneHO MOCHIIKEHHS BIUIMBY BHCOKOTEMIIEpaTypHOi 0O0poOKu
MOJIOKa-CUPDOBMHM Ha MOro O€3MeyHICTh 1 NPUIATHICTh JJIsi BUTOTOBIICHHS
TBEPJAMX CHYY)KHHX CHpPIB. B SIKOCTI KOHTPOJIO BHKOPHCTAIU MOJIOKO, SIKE
NacTepu3yBaJIM 3a CTaHAAPTHUM TemmepaTypHum pexumom (73+1) °C 3
BuTpuMkoro 20-25 ¢ (Bapiant I). JocniaHi 3pa3ku MoJIoKa MiAaBaiu /il BUCOKHUX
TeMreparyp: BucokotemmneparypHomy (BT) oOpobiienHi mpu Temmeparypi
(81«£1) °C 3 Butpumkoto 20-25 c¢ (Bapiant II) 1 ynbTpaBHCOKOTEMIIEpATYPHOMY
(YBT) 06po6nienni npu temnepartypi (120+5) °C 3 Burpumkoro 3-5 c.

Moroko, sikeé BUTPUMYBAIIU TIepe]] epepOOICHHSIM B OXOJIOKEHOMY CTaHi
(t = 6 °C) mpotsarom 24 roja, macTepU3yBaJIA 3a CTAaHJAPTHUM PEKHUMOM, a TaKOX
i/11aBaJid BUCOKOTEMIIEPATYPHOMY OOpOOJIEHHIO 32 BKa3aHUMH TEMIIEpaTypHUMHU
peXUMaMH, 1 BUBHAYAIIH 3aTUIIIKOBY KUIBKICTh MiKpoopraHizMmiB (tabi. 1.11).

OTtpuMmaHi JaHi CBiIYaTh, IO 3AJMIIKOBA MiKpodopa TMpU PEKUMI
nactepuzaiiii momoka (73+1) °C mpotsirom 25 ¢ (koHTponds), ckiamae 2,0 %
HE3JIC)KHO BiJ BUJY TOCMOJaproBaHHA. AJie y TacTepU30BaHI CHpPOBHHI, SKa
Hai}IIa BiJl MPUMBATHUX I'OCHOAAPCTB, KiIBKICTh 3aJMIIKOBUX OakTepiil B 1 cm®
BUIIA, HIX 3 pepMepchkux rocrnonapctB Ha 4900 MiKpoOHUX TiJI.

[Ipy HOpMambHOMY pPO3BUTKY MOJIOYHOKHCIOTO OpOMiHHS B TIpoIeci
BUPOOHHUIITBA CUPY KIITHHU TEPMOCTIHKHX MIKPOOPTaHi3MiB, IO BUTPUMAIH
nacTepu3allito, HeOe3MeK: He MPEICTABIISIOTh.

3nauHe OakTepiasbHEe 3a0pyAHEHHS CHPOTO MOJIOKA, SKE HAMIANUIO Bif
MPUBATHUX TOCTOJAPCTB, TIOB’S3aHO 3 HU3BKOI CaHITAPHOK KYJIBTYPOIO
OTpUMaHHS MOJOKa, a TaKOX BIJACYTHICTIO HEOOXIHMX YMOB JUIsl HOTO
OXOJIOJIPKEHHSI Tichs A0iHHSA. BHaAcHiA0oK 1IbOrO Ha CUPOBUPOOHMUI MIAIMPUEMCTBA

HaJIXOAUTh BEJIMKA KUIBKICTh MOJIOKA, OakTepialbHE 3a0pyAHEHHS SKOT0 HaBITh
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MEPEBUIILY€E BCTAHOBJIEHI CTAHAAPTOM I'PAaHUYHI BUMOTH.

BHCOKOTeMIIepaTypHoi 00podoku (n=3, P>0,95)

Tabnuys 1.11

BbaxkrepiajibHe 3a0pyAHEeHHA MOJIOKA-CHPOBHUHH 110 i Imicjs

KMA®A=BM, Pexum Edpexrupni
[TocTavyanpHUKH (t=6°C) nactepm3anii | KMAD®AEM cTe
) 5 | mactepusariii,
MOJIOKa npotsrom 24 MOJIOKa KYO/em o
rog KYO/cm® CHPOBHMHH °
depmepchki (73£1)°C 3
roCroJ1apcTBa 920+41 BUTPUMKOIO 25 C 20+1,3 99,35
(n=10) (KOHTPOJIB)
depmepchki (73£1)°C 3
rocrnoaapcTBa 9590049100 | Butpumkoro 25 ¢ | 188+13,76 99,81
(n=18) (KOHTPOJIB)
depmepchbki o
roCToJIapCcTBa 920+41 (82£1)°C 3 16+1,4 99,88
(n=10) BUTPUMKOIO 25 C
depmepchbki o
rOCTI0/IapCTBa 95900+9100 (81£1)°C 3 977,76 99,94
(n=18) BUTPUMKOIO 25 C
depmepchbki o
roCT0/IapCTBa 920+41 (120£1)°C 3 0 100,0
(n=10) BUTPUMKOIO 3-5 C
depmepchbki o
roCTO0/IapCTBA 9590049100 (731)°C 3 12+0,63 99,99
(n=18) BUTPUMKOIO 3-5 C

[Ticns TemnoBoi 0OpOOKM 3alMIIKOBa MIKpodiopa y MOJOII-CHPOBHHI B

3aJIeKHOCT1 Bl TEMIEPATypHOTO PEKMMYy CTaHOBWIA: BapiaHT I (KOHTposb) —

2,14 %, Bapiant II (BT o6pobnenns) — 0,16 %, Bapiant I (YBT o6poGneHHs) —

menmie 0,01 % Big 3aranbHOiI KUTBKOCTI MIKPOOPTaHI3MIB y CHPOMY MOJIOIIL.

KopoTtkorepminoBa YBT o00poOka MoJiOKa J03BOJISE€ TIOBHICTIO 3HHUIIUTH

BETeTaTUBHI KIIITUHHA MIKPOOPTaHi3MiB, a TAKOX Yy 3HAUHINA Mipi iX criopoBi hopmH.

TakuM 4YMHOM TpPU BUKOPUCTAHHI BUCOKOTEMIEPATYpHOro OOpOOJIECHHS

CIIOCTEPITa€ThCSl BUCOKUU €PEKT MOKpallleHHsI 0aKTEPiOJOriYHOrO CTaHYy MOJIOKA-
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CUPOBHMHHM, IO AYyX€ BaXIMBO NPH HOro BUKOPUCTaHHI JUIsi BUPOOHUUTBA 1

30epiraHHs TBEPAUX CUUYKHUX CHPIB.

1.6. YnockoHajleHHsI ICHYIOYHMX TeXHOJIOrili BUPOOHMUTBA TBEPIAMX

CHYYKHHX CHPIB

TpaguiiiHO OCHOBY aCOPTUMEHTY CHPO BHPOOHHMYOI Tally3i CKJIaJaf0Th
CUYYXHI CUPH, B CKJaJl SIKHX TEPEBAXKAIOTh TBEPJil CHPU 3 TPUBAIUM CTPOKOM
BU3pIBaHHs. |HTEHCUBHUM PO3BUTOK MOJIOYHOI MPOMHUCIOBOCTI, 30KpeMa CHUPO
BUPOOHMYOT raiysi, nependayae BOPOBAKEHHS HOBUX CIIOCO0IB 0OpOOKH MOJIOKa,
III0 B CBOIO 4Yepry MoTpeOye BUBYCHHS 3MIHM CKJIaTy 1 BIIACTUBOCTEH MOJIOKA ITij
JIE€I0 TEXHOJIOTTYHUX (PaKTOpiB B Ipolieci BUpOOHUIITBA cupiB [61].

3rifHo 70 ICHYKYOI TEXHOJIOTiI MOJIOKO-CHPOBHHA, IO HAIXOAUTh Ha
MOJIOKOTIEpEepOOH1  MIANPUEMCTBA, MIAAAETHCA MEXaHIYHOMY OYMIICHHIO 1
OXO0JIOJDKEeHHIO 10 Temmepatypu 2...10 °C, 3 meToro #oro pe3epByBaHHS a0o
30epiranHs 10 niepepoOeHHs npotsarom 1...3 mi6. [lpu npomy 30epiraeTbcsi Bech
CKJIa] OakTepii, sIKi MOTPANUId B MOJIOKO ITiJT YaC OTPUMAaHHS, OXOJIOKCHHS 1
KOPOTKOTEpPMIHOBOTO 30epiraHHs JO BIANpaBICHHS Ha MIAIPUEMCTBO Ta
TPaHCIIOPTYBaHHA. B 1HMX ymMoBax O0COOJMBO akKTUBHO Ji€ TcuxpodiirpHa
Mikpodiopa, sika MpoayKye CTIHKi 10 HarpiBaHHs (epMEHTH — IIPOTEa3y Ta JIinasy,
10 BUKJIMKAIOTh BaJH MOJIOKA Ta TOTOBOI MPOAYKITI.

[ama roctpa mpobiema Mosrae y BUCOKOMY OakTepiaabHOMY 3a0pymHEH1
MOJIOKa-CHPOBHUHH 1, IK HACHTIJIOK I[LOTO, IMMOCTIHHO 1ICHYIOYil HeOe3Meli I IKOCTI
CHUPY 1310pOB’S HOTO CIIOKHBAYiB.

Haii6inmpmr  edpextuBHUM  crmocobom  OopoThOM 3 OakTepiadbHUM
OOCIMEHIHHSIM MOJIOKa-CHPOBHHH € TEIUIOBE OOpOOJIeHHsA. AJie HE BCI PEKUMH
TEIUIOBOTO  O0poOieHHs  3a0e3medyroTh  30€pekKeHHS  (I3HKO-XIMIYHHX
BJIACTUBOCTEM MOJIOKA, OCOOJIMBO MOTO CUPOIPUIATHICTb.

s mokpameHHs (DI3MKO-XIMIYHUX BIACTUBOCTEM MOJIOKA SIK CEPEIOBHIIA
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JUIL  PO3BUTKY MIKpPOQJIOpH 3aKBacOK 1 MOJIOKO3ropTarouux (EepMEeHTIB
MIPOBOJUTHCS MOTO BU3pIBaHHA. 3 METOIO BU3PIBaHHS MOJIOKA IMICHS NAacTepu3alli B
OXOJIOJKEHE MOJIOKO 110 TeMreparypu 20-22 °C BHOCATH JIAKTOKOKOBY 3aKBacKy y
kinbkocti 0,5-0,8 % 1 BUTpUMYIOTh IpH LI TeMmiiepaTypl He Ouipiie 1 roauHwy,
NnOTIM 0X0JIOXKYI0Th 10 10 °C 1 30epiratote 8-12 roaun. Takuil pexuM CTBOPIOE
YMOBHU U PO3BUTKY MOJOYHOKHCIUX JIAKTOKOKIB, SIKI BHOCSITBCS 3 3aKBACKOIO.
Monoko micasi BU3pIBaHHSA MOTpedye JOJATKOBOI TMacTepusallii, TpaHUYHA
KHUCJIOTHICTh HOTO B IIbOMY BUNIAAKY CTaHOBUTH 22...23 °C. BpaxoBytouu, 110 IpH
nactepusalli MoOJIOKa MOPYIIYETbCA pIBHOBara MK PI3HUMH (opMaMH COJeH
KaJbIlil0, 0 MEPENIKOKAE WOTO 3TOPTAHHIO CHUYKHUM (EPMEHTOM, B MOJIOKO
J0/1at0Th ol Kanbllio y BUrIsiAL 40 %-ro po3unHy XJI0puay KabIIilo.

[Ipy BUPOOHMIITBI CHUY>KHUX CUPIB MOJOYHUN 3TYCTOK YTBOPIOETHCS T[T
TI€I0 MOJIOKO3TOpTarounux (EPMEHTIB, ajieé BEITUKE 3HAUCHHS Ui (OPMYyBaHHS
OpraHOJIENTHYHUX 1 (HI3UKO-XIMIYHUX BIACTUBOCTEH, MPUTAMAHHUX TTIEBHOMY BUY
CUpPY, Ma€ CKJIaJ] BUKOPUCTAHUX 3aKBACOK. MOJIOUHOKHCI OakTepii € OCHOBHOIO
CKJIaJIOBOIO MIKpO(hJIOpH, HEOOXiMHOI JJii BUPOOHMITBA OyAb-SKOTO BHIY
HATYpaJbHOTO CHPY. X TOJNIOBHA Jlisl MONATa€e B MPOAYKyBaHHI (hepMEHTIB, MiJ Ji€ro
SKUX BIIOYBalOThCS TJIMOOKI 010XIMiYHI 3MIHM CHPHOI MacH, K1 MPU3BOAATH 0
TOTO, IO BOHa Ha0yBae crnenudiyHOro CcMaky, apomary, (OPMYIOTHCS
KOHCHUCTEHIIiS 1 pucyHOK. KpiM TOro, Mojlo4HOKHUC1 OakTepii CTBOPIOIOTH YMOBH,
AKi TPUTHIYYIOTh a00 TMPUCKOPIOIOTh PO3BUTOK INKIAJIWBOI 1 MATOTEHHOT
Mikpodaopu. B mporeci BUpOOHHMIITBA CHUPY BOHH MPHUCKOPIOIOTH CHUHEPE3UC
MOJIOYHMX 3TYCTKIB 32 pPaxXyHOK TIJKHCICHHS CEpPeJOBHUIA BHACTIIOK
30pO/KyBaHHSI JIAKTO3M JO MOJOYHOI KHCIHOTH. Ha ckmam Ta BuXim M’ SKHX
CUYYXHUX  CHpPIB  CYTTEBO  BIUIMBAIOTh  TOKAa3HWKHA  3aKBaCKH, IO
BUKOPUCTOBYIOTHCS [IJIsi O10TEXHOJOTIYHOT OOpPOOKH MOJIOKA, a TaKOX PEKUMHU
nactepu3arii mojoka. Jlisg BupoOHUIITBA M’SIKUX  OiQiTOBMICHUX CHPIB
PEKOMEHJI0BAaHO BUKOPHUCTaHHS CUMOIOTUYHUX KOMILIEKCIB, IO BKJIIOYAIOTh

3MilaHi KyJabTypud Me30(UIbHUX MOJIOYHOKUCIIMX JakTokokkiB L. lactis + L.
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diacetilactis (abo umcti xymerypu Str. thermophilus), umcri (B. animalis) a6o
smimradi (B. bifidum + B. longum + B. breve) xyneTypu 0idinodakrepiii, a Takox
bpykTo3y (koHueHTpauis ¢pykro3u — 0,1 % Bix Macu 3aKBallyeMOro MOJIOKA) SIK
CTUMYJISTOP pocTy Oidigodaopu B MOJIOIII.

Po3po6ieni ckiaau TpboX CUMOIOTUYHUX KOMIUICKCIB: MIEPIIUN — 3aKBackKa
FD DVS CH N-19, mo Bxitoyae 3MilmaHi KyJbTypd Me30(UIbHUX
MOJIOYHOKHCIHNX JaKTOKOKKIB L. lactis + L. diacetilactis, + 3akBacka LD DVS Bb-
12, mo BxiIro4ae 4ucTi KyaeTypu B. animalis, + ¢pykTo3a; npyruii — 3akBacka
Liobac MCL-24, mo Bxitouae 3MiliaHi KyJbTypu Me30(DUTbHBIX MOJIOYHOKHCIUX
nmakTokokkiB L. lactis + L. diacetilactis, + 3akBacka Liobac BIFI, mo Bkirouae
3mimani kynetypu B. bifidum + B. longum + B. breve, + ¢pykro3a; tpeTiii —
3akBacka Liobac MO-36, mo BxiIoyae uucti KynbTypu Str. thermophilus, +
3akBacka Liobac BIFI, mo Bkimouae 3mimani kynbtypu B. bifidum + B. longum +
B. breve, + ppykTo3a.

OCHOBHMMH TIpeJCTaBHUKaMH HEOOXiIHOI Mikpodaopu g CHPIB 3
HU3BKOIO TEMIIEpaTypor0 JPYroro HarpiBaHHs € JIAKTOKOKM (IO  cTapii
HOMEHKJIaTypi Me30(1IbHI MOJOYHOKHUCII CTPENTOKOKH) 1 apoMaTOyTBOPIOIOU1
neiikoHocToku. Jlo iX ckiamy BXOASTH JJAKTOKOKM KUCIOTOYTBOpIoroui (Str. lactis,
Str. cremoris) 1 apomaroytBoproroui (Str. citrovorus, Str. paracitrovorus,
Str. diacetilactis, Str. acetoinicus). BoHM € TOJOBHMMH KOMIIOHCHTaAMHM
3aKBallyBIBHUX OaKTepialbHUX KOHIIEHTpATIB [59].

OxkpiM JIaKTOKOKIB 1 JIEHKOHOCTOKIB JIO0 CKJIaay 3aKBaCOK MOXYTb OyTH
BBEJICHI Me30(UIbHI JIAKTOOAMIN IS TPUCKOPEHHS BH3PIBaHHA CHUPIB abo
MPUTHIYEHHS MIKIIJUBUX Ta30yTBOprorounx Oaktepid. Jlakrobamummu cmabko
aTakyroTh KazeiH. [[poTe TaKTOKOKH CTUMYIIOIOThH iX PO3BUTOK y MOJIOI HUIIXOM
YTBOPEHHSI HU3bKOMOJICKYJISIPHUX a30TUCTUX CIIOJYK IpPH TIAPOdiI3l Ka3eiHy Ta
IHIMMX YWUHHUKIB pocTy, 3HWkeHHs pH 1 Eh. 3a cminbHOTO BHKOpHCTAaHHS
JAKTOKOKIB 1 KynbTyp Lb. casei Buxijg Oiomacu 30uibliyeTbest Ha 39 %,

MPOTEONITUYHA AaKTUBHICTH IO BITHOIICHHIO 70 0sl -Ka3zeiHy 3pocTae Maike y
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6 pasis [60].

JlakToOauuaum MaroTh OUIBIIY MPOTEOJITUYHY AKTUBHICTH y MOPIBHSHHI 3
naktokokamu. Hanpukinan, npu 1ii Ha MOJIOYH1 OUIKH (PEPMEHTIB, K1 BUAUISIOTHCS
TepMobiTbHUMU Tlanuukamu  Lb. acidophilus i Lb. helveticum, BMICT Takoi
aMIHOKHUCJIOTH SIK TUPO3UH cepell MPOAYKTIB MPOTE0i3y OUIKIB OyJ0, BIAMOBIIHO,
B 1,51 1,6 pa3u Ouible, HiX MpH KynbTUBYBaHHI Lactococcus lactis subsp. lactis.

B ocranne necarupiyus TepMO(DUIbHI MOJOYHOKHUCH HaIMYKH HIMPOKO
BUKOPUCTOBYIOTh y CKJaAl 3akBacok. OKpiM MiABUIIEHOi, TOPIBHAHO 3
JAKTOKOKaMH, TMPOTEOIITHYHOT aKTUBHOCTI JTAKTOOAIIMIM MAIOTh aHTaroHICTUYHY
JII0 Ha TEXHOJOTIYHO IIKIUIMBY MIKpoQuopy 1 maToreHHi Oakrepii. Y ckiamui
3aKBaCOK Pa3oM 3 JIAKTOKOKAMH BHKOPUCTOBYIOThH IITaMU Me30(iTbHOT MaTuuKu
Lb. plantarum, mo mnpoaykyrTh aHTHOIOTHK JIAKTOJIIH, SKUW THITIOUE i€ Ha
OakTepii rpynu KUITKOBUX MAJIMYOK 1 MaCIsSTHOKHCIII OakTepii [62].

AHTaroHICTUYHY IO 0 PSAIY NPEJACTaBHUKIB MIKIITMBOT MiKpodIopu mMae
Lb. acidophilus. BHachaigok TmNpOAyKyBaHHS aHTHOIOTHKIB anuaoduIiHy i
nakrouuauny Lb. acidophilus TpuTHIYYEe PO3BUTOK CajJbMOHEN, IITUTEII,
cTa(JTOKOKIB Ta 1HIIUX MAaTOT€HHUX MIKpOOpraHisamis [63, 64].

B Vkpaini po3pobiieHa TEXHOJIOT1sI CUPY 3 HU3bKOIO TEMIIEPATYyPOIO APYTroro
HarpiBaHHS, sKa BHUKIIOYAa€ BUKOPUCTAHHSA HITpaTiB. Ha 3amiHy XiMI4HOTO
00pOoOJICHHST MOJIOKA a30THOKUCIIUM HATpieM a00 KallieM, BUKOPHUCTaHE O10JI0T19HE
o0poOnenHust monoka Lb. acidophilus, sike 3a0e3Meunsio MpUIYIICHHS Y MOJOII 1
CUP1 TEXHIYHO MIKIIJTHBOI MiKpOQIOpH, SIKa BUKIUKAE TaKl BaJll Y CUPIB, K PAHHE
Ta IMI3HE 3Ty TTS.

3a paxyHOK CBOiX MPOOIOTHYHUX XapaKTEPUCTUK anuao(]iIpbHa Tanmydka
JI03BOJISIE BUPOOJIATH SKICHUWA CUP 3 CKOPOYEHUM TepMiHOM Bu3piBaHHI — 1,5
n00u, TpU LBOMY TMPOAYKT BUTPUMYE TPUBAIMA CTPOK 30epiraHHs Oe3
BHHUKHCHHS BaJl CMaKy Ta KoHCHCTeHIlii. biomoriunoro epeBaroto Lb. acidophilus
y HOPIBHSIHHI 3 IHIIUMH MOJIOYHOKUCIMMH MaTUYKaAMU € 3aTHICTh MPUKUBATHUCS

y CepeIOBHUII KUIIICYHUKA JTIOINHHU.
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Lb. acidophilus mae BHUCOKY KHUCJIOTOYTBOPIOIOWY  3AaTHICTh 1
BUKOPUCTOBYETBCS Y CKJIAJl 3aKBAaCOK [UIsl TBEPAMX CHPIB M INIMOLIOro
PO3KUCITIOBaHHSI CUPOBATKHU Ha CTaJl1i 00pOOJIEHHS CUPHOTO 3epHa [65].

HaiiGinbin cyTTeBi 3MiHM IpU BUPOOHHULTBI CUPIB BiAOYBalOTHCS IMiJ 4ac
MPOLIECIB 3C1JaHHs OUIKIB MOJIOKA 1 BIIIIJIEHHSI CUPOBATKH 13 3TYCTKY. ToMy Ipu
BUPOOHHUIITBI CUPIB BAXKIIMBY POJIb BIAIrPalOTh MOJIOKO3rOpTaoUil MpenapaTi, Kl
HOpsiA 3 KOAryJsiielo OUIKIB MOJIOKA CTHUMYIIOIOTH PO3BUTOK MOJIOYHOKHCIHX
OakTepiii 3aKBacKH, SKi TMEPETBOPIOIOTH JIAKTO3Y Y MOJIOYHY KHCIIOTY, a ix
depMeHTH 3IIMCHIOIOTh MOJATBIIMA TiAPOJI3 BCIX CKIAJOBUX YAaCTUH CHUPHOI
mMacu. TakuM YHHOM  MOJIOKO3TOpTarouMid  (EPMEHT  BIAHOCUTBCS [0
HAWBaXJIMBIIIMX KOMIIOHEHTIB B TEXHOJOTIi BHUPOOHHIITBA HATypajbHUX CHPIB,
TOMY IIO BIUTUBA€ Ha XapaKTep YTBOPEHHS 3TYCTKY, CTAHOBJICHHS 1 (OpMYyBaHHS
CUPHOTO 3€pHa, BUIIUICHHS CHpPOBATKU, BTpAaTH OUIKa 1 KHUPY 3 CHPOBATKOIO,
HAIPaBJIEHO PETYJI0E MPOTEOJITUYHI TPOILECH y CHUpl NMPU HOro BHU3PIBaHHI.
OCHOBOIO IIBOTO TPOIECY € TMEePBHHHA MPOTEONITHYHA PEaKIlis, sSKa BUKIHUKAE
KOaryJisiio Ka3eiHy MiJ Ji€0 MOJoKo3roprardoro ¢hepMmeHTy. BrHacmimok miei
peakilii yTBOPIOIOThCA MENTHAM, SKI € cyOcTpaTaMH B IHIIUX TPOTEOJITUYHUX
peakIlisix, 1o BimOyBalOThCA TMPHU BHU3pIBaHHI CHUPY Mg Ji€l0 ¢GepMEeHTIB
MOJIOYHOKHCJIOT MiKpodiopu 6akTepiaibHUX 3aKBacoK. OTpUMaHHS CUPIB BUCOKOT
SIKOCT1 TICHO ITOB’SI3aHO 3 IHTEHCUBHICTIO 1 CIIPSMOBAHICTIO ITUX ()ePMEHTAaTHBHUX
NEPEeTBOPEHb CHUPHOI MacH, BHACHIOK SKHX TOTOBUH TPOAYKT HaOyBae
XapaKTEepHUM JUIsl KOKHOTO BULY CHUPY CMakK 1 apomar.

B saxocTi MOJIOKO3ropTarodoro mpemnapary UIMPOKO BHUKOPHUCTOBYIOTh
CUYY)XHHI (DEPMEHT, 110 MICTUTH JIBAa aKTUBHI KOMIIOHEHTH — XIMO3HWH 1 IICTICHH, B
CKJIaJl SIKOTO TMepeBakae BMICT XiMO3WHY. BiH BoiOJi€ BUCOKOIO CHEIU(IYHICTIO
10 BiIHOIIEHHIO 70 Oilka MOJIOKa 1 Ma€ MIHIMAJIBHY 3JaTHICTh JO MPOTEOII3Y.
XIMO3UH CHYYKHOTO ()EPMEHTY BHKJIMKAE TMEPBHHHUNM PO3KIAJ Mapaka3eiHar-
Kalbllii-(hoc(haTHOTO KOMIUIEKCY Ha (parMEHTH 3 BEJIHMKOI MOJICKYJSIPHOIO

MacCoRo.
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[To3akIITUHHI 1 BHYTPIIIHBOKIITUHHI (DEPMEHTH MOJIOYHOKHUCIHUX OakTepii
JII0Th B OCHOBHOMY Ha IPOAYKTH PO3KJIady napakaseiny. Ilpu cninbHiid nii Ha
OUTKM MOJIOKa CHUYYXHOro (epMeHTy 1 OakTepiaibHUX (PEpMEHTIB €(PEKTUBHICTb
KOXHOTO 3 HUX MOCUIIOETHCA. AJie MPOBIJHA PoJib Y (DEPMEHTATUBHOMY pO3Majal
OUIKIB CHpHOI MacH HaJIEXKUTh MOJIOYHOKHCIUM OaktepissM. Tomy ans
MIPUCKOPEHHS BU3PIBaHHS CUPIB HEOOX1THO BUKOPUCTOBYBATHU 3aKBACKH J0 CKJIAy
SKUX BXOJSTh KyJbTYpPH 3 BUCOKOIO MPOTEOTITHUYHOIO aKTUBHICTIO.

Koarymsiiis 611k1B MOJIOKa € OJTHUM 3 HalOUTbIIl BOXKJIMBUX €TAIliB B MPOIIECi
BUpOOHUIITBA cupiB. CUUy)XHE 3CiTaHHs OUIKIB MOJIOKa ab0 CHUYXHA KOaryJssiis
Ka3eiHy HOCHTh HE3BOPOTHIM XapakTep i 3a TaHUMU JOCITiTHUKIB 3 I[bOTO MUTAHHS
BKJIIOYA€ JB1 CTaAli — EPMEHTATUBHY 1 KOATyJIALIIHY.

Ha choronHimHiii JeHb TpUBa€ HAyKOBa JHUCKYCiS 3 MUTAHHA MEXaHI3MY
PO3IIEIIJICHHS Ka3eiHy YIPOJIOBXK CHYYXKHOTO 3CiJaHHs Mosioka. HaiiOinbmr
PO3IOBCIOKEHUMHU € Tpu Teopii: ¢ocdhoaminazna (suenko [1.d.), rigponiTuyna
(Hiuman, Ane, I'apiabe) Ta Teopis [laitenca (Payens T.A.). ABTOpHU T1APOTITUIHOT
TeOpii BBaXKAIOTh , IO MiA JIEH0 MOJOKO3C1Iarouoro (GepMeHTY BiTOYBAETHCS
pO3pHMBaHHS  TENTUIHOTO  JIAHIIora, Kk-KazeiHy. Big wMimenum — kazeiny
BIJIIIETITIOETHCS TIIKOMAKpPOIENTH . BHACTIIOK 1IbOT0 K-Ka3eiH MepeTBOPIOETHCS
B Tapa- K-Ka3eiH 1 BTpadyae CBOIO BJIACTHBICTH 3a0€3MeUyBaTH KOJIOIHY CTIMKICTH
Ka3e1HOBUX MILIE.

B ocnoBy ¢ochoaminaznoi teopii dpsuenko I1.dD. mokmageHo Tigposi3
docdoaminazuux 3B’s3kiB (-N-P-) y kazeini mig niero cuaykHoro ¢pepmenty. [pu
IOMY 30UTBITYETHCS KUTBKICTh aKTUBHUX T1IpOKCUIbHUX rpymn (-OH) y 3anmumky
dbochopHOT KUCTOTH, a ATOM BOJIHIO MIPUETHYETHCS 10 3aJUIIKY aMIHOKUCIIOTH, 3
YTBOPECHHSM Tapaka3einy, SKUW JIETKO BIIJAa€ BOJCHb 1 MPHEIHYE KaJbIliH.
BpaxoByroun, 1m0 KanbIliii Ma€e JaB1 BaJICHTHOCTI, BiH 3B’SA3y€ JB1 T1APOKCHILHI
TPyNu 1 YTBOPIOE «KAJBIIEBI MICTKM» MDK MOJEKYJIaMH IMapakaseiny. Takum
YUHOM, MiA JI€I0 CHUYYXKHOTO (DepMEHTY BiJIOYBA€TbCSI arperyBaHHsS YacTOYOK

napaka3eiHy 1 yTBOPEHHS 3T'yCTKY.
64



Big mBHIKOCTI OTpPUMAaHHS CHYYXHOTO 3TYCTKy, HOTO CTPYKTYpHO-
MEXaHIYHUX 1 CHHEPreTUYHUX BIACTHUBOCTEH, 3aJI€KUTh CTPYKTYpa, KOHCUCTEHIIIS,
PUCYHOK Ta 1HIII NMOKa3HUKU cupy. [lomanpuii 3MiHM OUIKa MpU BU3PIBaHHI CHPY
B110YBaIOTHCSA M1 II€10 TPOTETHA3 1 MENTHIA3 3aKBACOYHOT MIKpODIOpH.

TexHomoriudi  mapaMmeTpu  3CiaHHS  OUIKIB  MOJIOKA  BHU3HAYalOTh
CHPSMOBAHICTh TPOIECY BUPOOHMIITBA TEBHOIO BUAY CHPY 3 XapaKTePHUMH
OpraHOJENTUYHUMH BIACTUBOCTSAMU, SIKI 3aKJIAJAIOTBCA y CUPOPOOHIA BaHHI 1
dopMyroThes T yac BU3piBaHHS cupy. [Ipoliec BU3piBaHHS TICHO MOB’SI3aHUM 3
IHTEHCUBHICTIO 1 CIPSMOBaHICTIO ()EPMEHTATUBHUX MPOLECIB 3a YYacTI BCIX
KOMIIOHEHTIB CUPHOI MacH.

J1o HalOUIbII BaXKJIMBUX 3 HUX BIIHOCUTBHCS MPOTEONI3 OUIKOBUX 1 TAPOII3
JNITHUX KOMIIOHEHTIB CUPHOi Macu. PepMEeHTATUBHI IEPETBOPEHHS MPOTIKAIOTH 3
YTBOPEHHSM OOTraTOYMCENBbHUX CIOJYK, MO0 (POpMYyIOTh chenudIiyHuil cMaK 1
apoMar TBEpAMX CUUY>KHUX CUPIB 3 HU3BKOIO TEMIIEPaTypOIO APYroro HarpiBaHHS.

TakuM YuHOM, IS TPUCKOPEHHS BHU3PIBAHHS CHUYYXHUX CHpPIB Ta
O10JIOT1YHOTO 3aXUCTy iX BIJ HEraTUBHOT'O BIUIMBY CTOPOHHBOI Mikpoduiopu, a
TAaKOXK JJIs TIABUILECHHS O€3MEeKU CUPIB ISl 3JI0POB’Sl CIOKHUBAYIB, JOIUIBHO Y
ckJaai OakTepiadbHUX 3aKBACOK BUKOPHCTOBYBATH MOJIOYHOKHUCII TMATUYKH, K1
JT03BOJISIFOTH CTBOPUTH HOB1 TEXHOJIOTI 1 pO3MIMPUTH ACOPTUMEHT CHPIB.

[IpoBOANTHCA TOCTIMHUN MOMIYK METOMIB IMOKPAIICHHS SKOCTI MOJIOKa-
CUPOBUHHU, MIIBUIIECHHS HOr0 CUPONPUIAATHOCTI, MUTAHHAM JOCIIIPKEHHS BIUIUBY
TEMIIEpaTypy 1 aKTUBHOI KHUCIOTHOCTI Ha KOHIIEHTPAI[II0 10HHOTO KaJIbIIO Y
MOJIOIl, CHUYYXHOMY 3TYCTKY 1 CHpOBATIl; JOCHIIPKCHHIO BIUIUBY COJEH-
cTabuTi3aTOpPIB  HAa BIIACTUBOCTI CHUYYXKHHUX 3rycTKiB. [lomaBaHHs coiei-
CcTabUTi3aTOpPIB  JIO3BOJISIE ~ CKOPOTHTH  TPUBANICTH  3TOPTaHHS  MOJIOKA
MOJIOKO3CITaTbHUM TIPETapaToM, OTPUMATH OUTHII MUTBHUHN 3TYCTOK, MMPUCKOPHUTH
mporiiec 00poOIEHHS CUPHOTO 3€pHa, MIIBUINUTH BUXiJ cupy Ha 3-5 %.

3anmponoHOBaHO CMOCi0 0OPOOKH MOJIOKA-CUPOBHHHU Ta30MOIIOHMM a30TOM

mig tackom 1,0-1,5 MIla 3 mnocninyrouuMm pi3KUM 3HUKEHHSIM THCKY [0
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atMoc¢epHoro . HacudeHHs cuporo Mojioka a30TOM J03BOJISIE MiABUIIUTUA HOTO
CUPOINPUAATHICT 1 3HAYHO  MOKPAIIMTH  MIKPOOIOJIOTIYHI  MOKAa3HUKH.
[lcuxporpodni, MacasHOKUCHT OakTepii 1 X CHOPH MICIS TAKOro OOpOOICHHS
MOJIOKA TUHYTh HAaBiTh MPU 3HAYHOMY OAKTEPI1OJOriyHOMY 3a0py/IHEHHI MOJIOKA Y
3MMOBO-BECHAHMI nepiosl. BigOyBaeTbcs akTUBHUM MpoTeoi3 OUIKY 1 3HMXKEHHS
BUXOJly CHpPY, TOMY IO MPOAYKTH po3Maay OuIKa BTpayaloThCcs pa3oM 3
cupoBatkor. Jlami 11 (pepMeHTH NOTpaIuvIsioTh y CUP 1 BHUKJIMKAIOTh MOSIBY
CMaKOBHUX BaJl CUPY 1 30UIbIIYETHCS KUIBKICTH OpaKOBaHOT MPOAYKIIII.

Cnopu MacistHOKMCIMX OakTepid MiJ yac mactepusallli MoJoKa He THUHYTb.
MacasHokucal OakTepii € CyBOpUMM aHaepoOaMHu 1 OTPUMYIOTh EHEprilo Bij
JIAKTATIB, K1 HAKOMUYYIOTHCS MPU BU3PIBAHHI CUPIB (PO3BUBAIOTHCS B HUX HABITH
npu pH 5,0) 1 BukiukaroTe OpOMIHHS, $KE CYNPOBOKYETHCS BHUAUICHHIM
JBOOKHCY BYTJICIIO, BOJHIO 1 MACISTHOT KHCIIOTH 3 HEITPHEMHUM CMAaKOM 1 3a11axom,
1110 BUKJIMKAE TICYBAaHHS CUPY, a MI3HIIIE — HOTO 3AyTTS.

Taxkum ymHOM, 3ampONOHOBaHUM Croci®0 0OpPOOJICHHS MOJIOKA MiJ BUCOKHM
tuckoMm 1,0-1,5 MIlla razononi6HOro a3oTy [103BOJISIE€ 3a PAaxXyHOK HACHYCHHS
a30TOM 3pOOUTH MOJIOKO CUPONPHMJIATHUM, 3HU3UTHU KHCIOTHICTH Ha 1-2 °T,
MOKPAIIUTH  TEPMOCTIMKICT, 3a paxyHOK 3HHUIICHHS a00 MpUTHIYCHHS
OakTepialbHOI ~ MIKpO(JIOPH,  BUKIIOUHMTH  3AYTTS  CHpPIB,  TOKpPAIIUTH
OpraHOJICITUYHI BJIACTHBOCTI, MIJBUIIUTH CTIMKICTh TpH 30epiraHHi i 30UTBIIATH
BUXiJ cupiB 110 5,0 %.

OTpumaHHS CHpPY 3 BUPRXCHHUM CMaKOM 1 3amaxoM, J00pOor0 TUIaCTUYHOIO
KOHCHCTEHITIE€I0 1 XapaKTepHUM JIJIT HhOTO PUCYHKOM 3aJICKHUTh Bif] crienndiuHoi
CIPSIMOBAHOCTI TUX MIKPOOIOIOTTYHHX 1 010XIMIYHHX TPOIIECIB, AKi MPOTIKAIOTH B
CUPHII Maci, a TaKOX Bij 1i MEXaHIYHOTO 1 TeIIOBOr0 00pobeHHs [62, 66].

HatypanbHi cudyXHI CHpW TOJUISIIOTECS HA JBI BENMUKI TPYNU: CHPU 3
BHUCOKOIO TeMIeparypor apyroro HarpiBaHs (mo 55 °C) 1 cupu 3 HHU3BKOIO
TeMreparypoto apyroro HarpiBanss (10 43 °C) [59].

BupoOHULITBO cUPIB 3 HU3BKOIO TEMIIEPATYPOIO APYroro HarpiBaHHs OUIbII
66



MOIIMPEHE, HIXK 3 BUCOKOIO TEMIIEPATypOI0 Apyroro HarpiBaHHs. OCHOBHHI BIUIKB
Ha MIKpoO10J0TriyH1 1 610XIMI4YHI MPOLIECH MPU BUPOOHULUTBI LIUX CUPIB MA€ psf
YUHHUKIB: BUJOBUM CKJaJ Mikpoduopu OakTepiaibHOT 3aKBAacKH, TeMIeparypa
JIpYroro HarpiBaHHs, BMICT BOJOTM B CHUp1 MIC/ MPECYBaHHS, PIBEHb aKTHUBHOT
KHCIIOTHOCT1 CUPHOT MacH, BMICT KyXOHHOI COJ1 y CHpl 1 HapaMeTpu BU3PiBaHHS.
[lepepaxoBaHi yMOBH, SIKI BHU3HAYalOTh MPOIEC BHU3PIBAaHHSA CHUPIB, HAa3UBAIOThH
YUHHUKaMU BUJIOYTBOPEHHS cupy [59, 67].

BunoBuii ckman Mikpoduiopu cHpy BH3HAYA€THCS CKIAJ0OM BHUKOPHCTAHUX
OakTepiaiIbHUX 3akBacoK. KUIbKICTh PIAKOT JJAKTOKOKOBOI 3aKBACKHM 3a3BUYal
cknanae Big 0,5 1o 2 %, a Monounokuciux nanudok — Big 0,1 1o 0,3 % 10 06’ emy
Mosioka. TemmepaTypa Apyroro HarpiBaHHS JJjisi OUTBIIOCTI APIOHMX CHUYXHUX
CUPIB 3HAXOUTHCS y Mexkax Bix 37 ngo 43 °C [62, 67].

BwmicT Bosioru y cupi miciis mpecyBaHHs 3aJI€KUTh B PSAY TEXHOJOTTUYHUX
dakTopiB, 3 SAKUX HAWOLIBII BaroMUMH € TeMIlepaTypa 3ropTaHHs (Bix 28 10
35 °C), temmeparypa apyroro HarpiBanHs (Bim 37 mo 43 °C) 1 TpuBaiiCTh
00po06IieHHs (00CYIIIyBaHHS) CUPHOTO 3epHa Ticis apyroro HarpiBanHs (Big 10 mo
60 xB). 3 pPOCTOM BEIMYMHU IIMX UYHHHUKIB BOJOTOEMKICTH CHPHOI MacH
3HIKYETHCSI.

SKIo y3araJbHUTH J1aH1 BIIHOCHO BEJTUYWHU MacOBOI YaCTKH BOJIOTH TICHIS
IpOIIECy MPECYBaHHS B CUPAX 3 HU3BKOIO TEMIEPATYPOIO IPYroro HarpiBaHHA, TO
oTpuMaemMo: B cupax kupHux — 48-54 %, B cupax 3 HU3BKOIO >KHPHICTIO —
54-60 %. Jlna po3BUTKY MIKpOOiOMOTiYHMX 1 O10XIMIYHMX TPOIECIB y CHpI
BAXKJIMBE 3HAYEHHS Ma€ IHTEHCHUBHICTh 3MIHM AKTHUBHOI KHCJIOTHOCTI Il dYac
BU3PIBaHHS, KA MIBUIYETHCS B IEPIINIA MIEP10JI, & MOTIM IUIABHO 3HIKYETHCA.

JIist cupiB TONAHACHKOT TPYMH TICHA MPECYBaHHS ONTHUMAlbHE 3HAYCHHS
AKTUBHOI KMCJIOTHOCTI 3HaXOoauThcsd B Mexkax pH 5,3-5,6. Ilpu Takiil akTuBHIN
KHCIIOTHOCT1 3PN CHP BUXOAUTH HAMOUIBII BUCOKOI SKOCTi, HDK MPHU I1HIIHAX
BesmurHax pH.

PeryntoBaHHsi aKTUBHOI KHUCIOTHOCTI CHUPHOI MacH B OCHOBHOMY
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3MIACHIOETBCS [UIAXOM 3HWKCHHS MAacOBOi YACTKM MOJIOYHOTO IYKpYy 1,
BIJIMIOBIJTHO, YTBOPEHHS MOJIOYHOI KHCIOTH mpu ioro OpoaiHHi. Lle mocsraerbcs
PO3BEICHHSIM CHPOBATKM MACTEPU30BAHOIO BOJAOIO MijJ Yac OOpOOJIEHHS CHPHOTO
3epHa. Boga BHOcUTBhCA y KUTBKOCTI 5-15 % Big 00’eMy MoOJOKa, a JJisl OKPEMHX
BUJIIB cupiB — 10 25 % [68].

KyxoHHa cisb € He nuiie CMaKOBUM KOMIIOHEHTOM CHpY, aJie 1 peryasiTopoM
npoiiecy Bu3piBaHHsA. HaiOinplml mnomupeHuM CHoco0OM COMIHHS TBEPIUX
CUYY>KHHMX CUPIB € COJIHHS B IUPKYJIIOIOYUX PO3CoJiax KOHIIeHTpallier 18-22 % i
temneparypoto 8-12 °C. OnTumanbHUil BMICT KyXOHHOT COJI1 JUIsl CUPIB 3 HU3BKOIO
TEMIIEpaTyporo APYroro HarpiBaHHs ckianae 1,5-2,5 %.

BaxxnuBuii BIUTUB Ha PO3BUTOK MIKpOQIIOpH 1 G10XIMIUHI MPOLIECH Y CHUpaX
Ma€ TeMIieparypa BU3piBaHHS. (s cHpiB TOMUIAHACHKOI TPYIH BOHA 3HAXOIUTHCS
B Mexax Bia 10 1o 16 °C. TpuBasicTh BU3pIBaHHS HATYPAIbHUX CUYYKHUX CUPIB 3
KOPOTKMMHM TepMiHaAMU BU3piBaHHS cTaHOBUTH 20-30 1i6.

TakuM 4YMHOM, OCHOBHUMH MapaMeTpaMy TEXHOJIOTTYHHX MPOIECIB, SKUX
HEOOXIJTHO JOTPUMYBATHUCH IIPU PO3POOIIl TEXHOJIOT1T HOBOTO BUAY CHUPY 3 MOJIOKA,
M0 TPOMIUIO BUCOKOTEMIIEpATypHE OOpOOJIEHHS, CJil BBa)KaTW HACTYIIHI:
BUJIOBUM CKJIQJ 1 KUIBKICTh BHECEHUX OaKTepiaIbHUX 3aKBaCOK — Me30(uUIbHI
MOJIOYHOKHCIII CTPENTOKOKH Yy KiIbKOCTi Bix 0,5 10 2 % 1 MOJOYHOKHCIII MAJTHYKH
—Bin 0,1 mo 0,3 %; Temneparypa apyroro HarpiBanus — 40-42 °C; macoBa yacTka
BOJIOTH B CHpI Micisl mpecyBaHHS — 42-48 %; akTUBHA KHUCJIOTHICTh CUPHOI Macu
micist mpecyBanusa, pH 5,3-5,6; MmacoBa yacTka KyxoHHO1 coni B cupi — 1,5-2,5 %;
Temmeparypa BuspiBaHHs cupy — 10-16 °C; tpuBanicts Bu3piBanns — 20-30 mi06.

[Iporiec Bu3piBaHHA cHpy 3a0e3MeUyIOTh MIKpOOioioriuHi, Hi3uKo-XiMidHI 1
010XIMIYHI TIPOIECH, WIBHAKICTH 1 CHPSIMOBAHICTh SKHUX 3aJCKHTh BT PAIY
TEeXHOJOTIYHUX (pakTopiB. OCHOBHOIO PYIIIHHOIO CHJIOK IHOTO TPOIECY €
MOJIOYHOKHCIa MiKpodJiopa.

BuspiBanus — 1e TpuBajaui mpouec, SIKUi sl OUTBIIOCTI BUIIB TBEPIAUX

cupiB 3aiimae Bin 1,5 mo 6 wmicsuiB. Y 3B’A3Ky 3 LIMM CKOPOYEHHS TEPMIHIB
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BU3pIBaHHS TPAAMUIIAHUX CUPIB 1 pO3poOKa HOBHUX BHJIB CHUPIB 3 KOPOTKUMHU
TEpMIHAMU BU3PIBAHHS € aKTYaJIbHOIO MPOOJIEMOIO, OCKUIBKHM YCHIIIHE BUPIICHHS
il 3HU3UTH COOIBAPTICTH MPOAYKLII 1 30UIBMIMTG MOTY)XHICTH CUPOBHPOOHHUYMX
mianpueMcTB. EQEeKTUBHICTE MIKpOOPraHi3MiB, 1110 BXOSTH 10 CKJIaay 3aKBacKH,
3aJIeKUTh Bl X KOMOIHAIli HpH CHOUIBHOMY BHKOpUCTaHHI. @Di310J0Ti4Ha 1
0l0XIMIYHA XapaKTepUCTHKA MIKPOOPraHi3MiB MpPOIYLEHTIB, SK OCHOBU Oyb-
SIKOTO TIPOIIECY MPOMHUCIIOBOI 010TEXHOJIOT1i, BU3HAYAIOTh MEPEOIr TEXHOIOTTUHUX
npoiieciB. Cporoani po3pobsieHO CcyOJaiMaIiiHO BUCYIICHUN OaKTepialbHUMA
KOHIICHTpAT, OJMH TpaM TaKOr0 CYXOro KOHIIGHTPAaTy MICTUTh /O JeCsITKa
MUTBSPIB KUTTE3AATHUX KITITHH.

[arencudikaiii npoiecy BHU3piBaHHS CHUPIB MPUCBSIYEHO 3HAYHA KUIBKICTh
HocmiaHuX poOiIT . EQEeKTUBHUM CTUMYISITOPOM PO3BHUTKY MIKpO(MIOpU B CHpax,
K BBaXKA€ Psijl NOCHIIHUKIB, € MIKpOEJIEMEHTH. [ pO3BUTKY MIKpOOPTaHI3MiB i
CTUMYJAIIT X IKUTTEMIUIBHOCTI HEOOXITHO BHUKOPHCTOBYBAaTH HE OKpemi
MIKpOEJIEMEHTH, a 1X cyMiml. [Ipyu BHECEHHI OCTaHHIX B MOJIOKO TEPMiH BHU3PIBAHHSI
cupiB (IlIBeitapcrkoro, Pansucpkoro, Bipmencbkoro i Yanax) cKOpoYyeThCsl Ha
20-25 %. IIpore, mpUCKOPEHHS BU3PIBAaHHS CHUPIB MOXKE OYTH BHKJIHUKAHE HE JIMIIIC
3arajlbHOI0 aKTHUBI3AIlIE€I0 3aKBallyBaJlbHOI MIiKpohopH, ajie 1 BBEJACHHSIM JI0
CKJIaJly 3aKBAaCOK MOJIOYHOKHUCIUX OakTepii 3 MiABUIIEHOI IPOTECOJITHYHOIO
aKTHUBHICTIO.

Bukopucranus 3akBacok 3 Str. thermophilus, L. casei, L. helveticus mpu
BUPOOHUIITBI YKPATHCHKOTO CHUPY 1 TeMIlepaTypu 3ropTaHHsS Mosioka 10 36°C, a
apyroro HarpiBaHHs — g0 44-46 °C, mnpusBeno 10 axkTUBI3AIIl PO3BUTKY
Mikpodmopu. Hacmigkom 1poro crama iHTeHcH(iKalis MPOTEONIZy, IO
MPOSIBIIIOCS y 30UTBIICHH] B TOCHITHUX CHPAaX MAacOBOi YaCTKH PO3YMHHOTO 30Ty
B 1,2 pa3u, y MOpiBHSAHHI 3 KOHTPOJIHHUMH 3pa3KaMu CUPIB.

CporogHi I MPUCKOPEHHS BU3PIBaHHS CHPIB YaCTIllIE BUKOPUCTOBYIOTH
OakTepialibHl KOHIICHTPATH, 110 BUIYCKAIOThCA psiaoM 010(aOpuK, Ki MICTATH Y

CBOEMY ckiaal me3oduibHl manuuku Lb. casei. Ile, moB’s3aHo 3 3HAYHUMU
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00’eMaMy BUPOOHMIITBA CUPIB 3 HU3bKOIO TEMIIEPATYPOIO IPYroro HarpiBaHHS.

HInsxu NpUCKOPEHHS BU3PIBaHHS CUPIB HE 3BOJATHCS 10 MPUBEAECHUX BUIIIE
cnoco0iB. OAHMM 3 MNEPCHEKTUBHUX HAIMPSMKIB JIOCHIIKEHb 3 IPUCKOPEHHS
BU3PIBaHHS CHpPIB 1 TOKpalIeHHS iX SAKOCTI € aKTUBAIlis >KUTTEMISIBHOCTI
MIKpO(JIOpY 3aKBaCKU 1 CTBOPEHHS HEOOXIIHHUX YMOB JUJIsl il MOJAJIBLIOTO
PO3BUTKY B Ipolieci Bu3piBaHHs cupis [69, 70].

Taxkum yrHOM, HABEJICHI JaH1 CBIIYATh, 110 HANOUIBIT €()EeKTUBHUM IUISIXOM
NPUCKOPEHHS BU3PIBAHHS TBEPAMX CUUYKHHUX CHUPIB HA CHOI'OJIHI € BUKOPUCTAHHS
3aKBACOK, Kl Y CBOEMY CKJaJl MICTSITh MOJOYHOKHUCII OakTepii 3 aKTUBOBAHUMU
IPOTEOTITUYHUMH BJacTUBOCTSIMU [71, 72], njs 4YOro MOKHA BUKOPUCTATH
BHECEHHs O10JIOT'1YHO aKTUBHUX PEYOBUH, 1110 3/1aTHI aKTUBI3YBATH MPOTEOIITUUHY
aKTUBHICTh 3aKBACKU 1 MPOBOJMTH NPOLEC BU3PIBAHHA CHUPIB B ONTHUMAIbHHUX

TEXHOJOTTYHUX YMOBAX PpO3BUTKY MOJOYHOKHUCIINX 6aKT€piﬁ.

1.7. BukopucTaHHsi YJbTPa3BYKy Y BHPOOHHUUTBI (pepMEHTOBAHUX

MOJIOYHMX NMPOAYKTIB

[IpoTsiroM oOCTaHHIX POKIB CIIOCTEPIra€ThCs IOCTIHHA JHMHAMIKA POCTY
CIIO’KMBAaHHS  KUCJIOMOJIOYHUX mponaykriB. [lomynspHicTh iX  3yMoOBIIeHA
OPUEMHUMH CMAaKOBMMHM 1 JIIKYBaJIBHUMH  BJIAQCTUBOCTSAMH, CIEIU(IYHOIO
KOHCHCTEHI[I€10, PI3HOMAHITHICTIO CKJIaay, IIO JO3BOJISIE 33aJI0BOJIBHATH BUMOTH
IIUPOKOTO KOJIa CIOKHUBAYiB. SKICTh 1 6€3MEeYHICTh MOJIOYHOT MPOAYKIIiT 3aJI€KUTh
BiJl SKOCT1 BUXIJHOTO MOJIOKA — CHPOBHHH, SIKa BH3HAYAETHCS HOr0 CaHITapHO-
TiriEHIYHAM CTaHOM, XIMIYHUM CKJIaAoM 1 (I3MKO-XIMIYHUMH BJIACTUBOCTIMU
[73, 74].

VY KHCIOMONOYHUX TPOAYKTIB HAWOUTBII TPHUBATIMIO CTATIEI0 € TPOIEC
dbepmenTartii. [lepcrieKTHBHUM HAmpsIMKOM JUIsl BHPIMICHHS 3aBIaHb 3 METOIO
3MEHIIEHHA TPUBAJIOCTI (epMeHTalli € yIbTpa3BykoBa oOpoOka. B ocranH1

JNECATWIITTA YJIbTPa3ByK 3apEKOMEHJyBaB ceOe SK MOTY)XHUH 1 E€KOHOMIYHHI
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IHCTpYMEHT [JJIi 3MIHM arperaTHOro CTaHy pPEYOBHHH, JHCIIEPTYBaHHS,
eMyJIbI'yBaHHS, 3MIHU WIBUAKOCTI qu(y3ii, KpUCTali3alii Ta pO3YMHEHHS! pEYOBHH,
a TAaKOX aKTUBI3AIlli XIMIYHUX Ta O10XIMIYHUX PEaKIIiil.

3acTocyBaHHS YIbTPa3ByKOBOi IHTeHCHU(iKaLli O10TE€XHOJIOTTYHUX MPOIIECIB
BUPOOHUIITBI (DEPMEHTOBAHUX MOJIOYHHUX MPOAYKTIB MOPSJ 3 IHIIUMU METOJaMU
yIbTPAa3BYKOBOI ~ OOpOOKM  MOJOYHOI CHUPOBUHHM  JO3BOJHUTH  IIJIBUIIUTH
NPOAYKTUBHICTh TIpalli, CKOPOTHTH EHEPTOBHTPATH, MOKPALIUTH SKICTh TOTOBOT
OPOAYKIli, MPOJIOBXKUTU TEPMIHU 30€piraHHs, a TaAKOXX CTBOPUTH (DYHKIIIOHAJbHI
Ta IHHOBAI[IWHI MPOIYKTH 13 MIIBUILIEHUMH CIIOKUBUMMU SIKOCTAMH.

B nmanmii yac ynbTpa3ByKOBi KOJHMBAHHS 3aCTOCOBYIOTHCSI B TEXHOJIOTTUHUX
mporiecax Ui 3MIHM ~ arperatHoro CTaHy pPEYOBHUHHU, JAWCIIEPTYBaHHS,
eMYJIbIr'yBaHHS, 3MIHU HIBUAKOCTI qudy3ii, KpUcTaii3alli Ta pO3YuHEHHS! pEYOBHH,
a TAaKOX aKTHBI3aIlli XIMIYHKX Ta 010XIMIUYHUX peakiiit [75, 76].

Edexr ynbrpazBykoBoi 00pobku uactoToro 30+1 k[, mo Bimmosimae
pexuMaM poOOTH TPOMHUCIOBHUX TOMOI'€HI3aTOPIB, HA aKTUBHICTh Me30(UILHUX
KyJIbTYp 3aKBacCKd IMPSMOTO BHECEHHS TaKOXX BH3HAYalu 3a pe3ylbTaTaMH
BUMIPIOBaHb HU3KU MOKA3HHUKIB (DEpMEHTOBAHUX 3pa3KiB, OTPUMAHUX y pe3yJIbTaTi
YOTUPHOX MapaJIeTbHUX KYJIbTUBYBaHb.

bakTepii KynbTUBYBanucs TpH MOCTIHHINA Temneparypi 32+2 °C. O6pobka
3pa3KiB  MOJIOKA, M0 3aKBaIIYEThCS, YJIbTPA3BYKOM TIPOBOJWIACS TEpen
KyJbTUBYBAaHHSAM 1 4epe3 2 TOj MICHIs MOYaTKy KYJIbTHBYBAHHS 3a JOINOMOIOIO
yIBTPa3BYKOBOI YCTAaHOBKM 3 II'€30KE€pPaMIYHUM IE€PETBOPIOBAYEM Ha YaCTOTI
30+1 x['m. TpuBamicte 00poOKM pi3HMX 3paskiB craHoBuia Bim 60 mo 180 c,
3arajbHa IOTYKHICTh 00poOKH BapitoBanacs Bif 80 10 320 B1/mve.

[Ipotarom  KynbTHBYBaHHS  TPOBOJAWBCS  MOHITOPUHT  THUTPOBAHOi
KHCIIOTHOCT1 3pa3KiB. 3aKkiHYeHHS KYJIbTUBYBAaHHS BU3Ha4daiocs (HOpMyBaHHS
CTIMKOTO 3TYCTKY B KOHTPOJIBHOMY 3Pa3Ky.

TutpoBaHa KHUCIOTHICTh 3pa3KiB BHUMIpIOBajacs IMICIAS YJIbTPa3BYKOBOT

0o0OpoOKM Ha TOYaTKy KYJIbTHUBYBAaHHS 1 4epe3 JBI TOJUHHU IICIAS MOYATKY
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KyJIbTUBYBaHHS, TIOTIM BHMIPIOBAaHHS IMPOBOJUIUCS IIOTOJWHUA JO TOTOBHOCTI
3rycTky (Taoum. 1.12).
Tabnuys 1.12

TuTpoBaHa KMCJIOTHICTH 3pa3KiB (PEPMEHTOBAHOI0 MOJIOKA IICJIsI
3aKiH4YeHHs (pepMeHTaNIl Me30LIBHOI 3aKBACKOK NMPSAMOI0 BHECEHHS NIPHU
PI3HUX pe:KUMaX YJbTPa3BYKOBOI 00p00OKH

[ToTy>xHIiCTH 00pOOKH, TuTpoBaHa KHCIOTHICTb, °T
Bt /11M3 TpuBaitictb 00poOKH, C

60 120 180
80 6911 70£2 70£2
120 70x1 7242 7242
160 7142 73%1 7242
200 1242 7242 74+2
240 73%1 71+2 72+2
280 7142 71+3 71+1
320 72+1 73%3 70£3

Kontposnb 68+2

JluHamika HapOCTaHHS TUTPOBAHOI KMCIOTHOCTI y 3pa3kax (hepMEeHTOBAHOTO

MOJIOKA MPOTSTOM 6 TOAWH KyJbTUBYBAaHHS MoKa3zaHa Ha puc. 1.15 —1.17.
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Puc. 1.15. InnamMika TUTPOBAHOI KHCJIOTHOCTI y 3pa3kax MOJIOKA NPHU

TPUBAJIOCTI YJIbTPa3BYKOBOI 00po0kH 60 cexkyHa Ta Pi3HOI MOTY’KHOCTI
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Puc. 1.16. luHaMika THTPOBAHOI KHUCJIOTHOCTI y 3pa3kax MoOJIOKa 3a

TPUBAJIOCTI YJIbTPa3BYKOBOI 00po0Kku 120 cexkyHa Ta Pi3HOI MOTYKHOCTI
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Puc. 1.17. luHamMika THTPOBAHOI KHUCJOTHOCTI y 3pa3kax MOJIOKa 3a

TPHUBAJIOCTI YJIbTPa3BYKoBOi 00poOku 180 cexyHa Ta Pi3HOI MOTYKHOCTI

AKTHBHICTh 3aKBacCKd TMPSMOTO BHECEHHS BHUSBUJIACS BHIIOIO, HIXK Y

cyOmiMoBaHOT KyJIbTypH; 3arajbHa TPUBAIICTh KOXHOTO KYJIbTUBYBAaHHS IO
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TOTOBHOCTI 3TyCTKY CTaHOBUJIA 6 TOJIMH.

BukopuctaHHg ynbTpa3ByKy Aa€ MOXIIMBICTh HMPHCKOPIOBATH OOMIH MiX
KIIITHHAMH Ta )KUBHJIBHUM CEPEIOBHINEM, 3MEHIITYBATH TPUBAIICTh (PEPMEHTHOTO
riipoyiizy Ta NIATPUMYBATH AaKTUBHICTh JESKUX (EpPMEHTIB, IO JO3BOJISIE
CTUMYJIIOBAaTH 3POCTaHHS MIKPOOPraHi3MiB Ta 30UIBIIMTH MIBUAKICTb OI0CHUHTE3Y
010JI0T1YHO AaKTUBHUX PEYOBHH, HAKONMYEHHA OloMacH, a TakKoX IMPUCKOPUTH
ajanTaiilo KIITHH 10 HOBUX YMOB 1, BIANOBIJIHO, MPUCKOPUTH €()EKTUBHICTDH
depmenTaliitnux npoiecis. TpuBadicTh A03piBaHHS Kedipy ckiagae 6-10 rog,
i1 yac JO3piBaHHS aKTUBI3YIOThCSA APLKIXKI, BIIOYBAETHCS CIUPTOBE OPOIIHHS, B
pe3yabTaTi 4oro B MPOAYKTI YTBOPIOIOTHCS CHHUPT, MIOKCHJ BYIJICIIO Ta 1HIII
PEUYOBHUHHM, $IKI HANAIOTh LBOMY NPOAYKTY creuudiuni BractuBocTi. Ilicis
3aKiHUEHHS 4Yacy JO3piBaHHS, IMepea IMOYaTKOM pO3JHBY Kedip B pe3epByapi
nepemimytoTth 2-10 xB.

[lakyBaHHsS Ta MapKyBaHHS MPOBOJSITH BIAMOBIIHO A0 BUMOI CTaHIApPTy Ha
el MnpoaykKT. 3 METO TOJIMIIEHHS KOHCUCTEHIlI TOTOBOrO MPOIYKTY,
yImaKkoBaHUN Kedip pEeKOMEHIYEThCS BUTPUMYBATH B XOJIOAWIBHIN Kamepi mepen
peamizamieto.  Ilpu nocsrHeHHi kedipoM HEOOXITHOTO IMOKa3HUKA YMOBHOT
B’s13k0CTi 1 TemnepaTypu 6 °C TexHoJNOriuHMII Mpoliec BBAKAETHCH 3aKiHUEHUM i
IIPOJIYKT TOTOBUH JI0 peaizailii.

B manuit gac crioctepira€rbCcsi CIIOKHWBUMM TMOMUT HA HATypaJbHI XapdoBi
MPOYKTH BUCOKOI SIKOCTI, SIK1 HE MICTSITh KOHCEPBAHTH Ta OyAb-sAKi 1HIII XIMIYHI
n00aBKH, 3aBISKH YOMY B XapyoOBii MPOMHUCIOBOCTI HAOHWPaIOTh MOMYJISIPHOCTI
pi3H1 HEXIMIYHI METOAM MOJEpHi3aIlli BUPOOHUYNX TEXHOJOTIH, OJHUM 3 SKUX €
yIIBTpa3BykoBa 00poOka. B xo/i mpoBeneHHsI eKCIIEPUMEHTIB OyJI0 BUSBIICHO, 1110
00po0OKa yIbTpa3ByKOBUMH XBHIIIMHU 9acToToro 30+1 kI'm, TpuBamicTs 00pooku 60
¢ moTyxHicTio 240 BT 103BOJISIE TOMOTTHCS HAaWBUIIMX MOKA3HUKIB (DepMeHTallii

Me30(UTHHOIO 3aKBACKOIO TIPSIMOTO BHECeHHS [77].
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PO3JILI 2
HAYKOBO-NIPAKTUYHI OIAXOJIU 10 MOJIOYHHUX
MPOAYKTIB ®YHKIIOHAJBLHOI'O MMPU3HAUYEHHS

2.1 Poab ¢pyHKIiOHATBHUX MOJTOYHUX MPOAYKTIB Yy XapuyBaHHI JIOJIUHHA

[IpoTarom octaHHiX poKiB 0cOOJIMBa yBara NpUIUISETHCS (QYHKIIOHATBHUM
NpOAYKTaM XapdyBaHHS SK JO HOBOTO IEPCIEKTHBHOTO HANPSAMKY y Xap4oBii
POMUCIIOBOCTI, SIKMHM J03BOJISIE BUPIIMTH MpoOJjemMy 30epeXeHHs 370pOoB’S 1
TPUBAJIOCTI JKUTTA JIOAUHU. TepMiH «(pyHKLIOHATbHE XapuyyBaHHS» BIAHOCHUTHCS
10 TPOAYKTIB TPUPOTHOTO TMOXOJDKEHHS, OCHOBHI IHTPEMIEHTH SIKUX TMpH
CUCTEMaTUYHOMY B)KMBaHHI1 PEryJIOI0Th OOMIHHI MPOLIECH B OPraHi3Mi B LIJIOMY
a00 MaroTh NMO3UTHUBHUU BIUIMB Ha POOOTY THUX YM IHIIUX OPTaHiB 1 CHUCTEM B
OpraHi3amMi  JIIOAWHHW, 3a0e3medyrodu  Oe3MeIMKaMEHTO3HYy  KOpeKIiio  ix
byukiii [78].

Po3BUTOK pUHKY TPOAYKTIB (PYHKIIOHAIHHOTO XapyyBaHHS OOYMOBJIEHUMN
TOJIOBHUM YMHOM TEHCHIIIEIO TOTIPIICHHS 370pOB’sl HaceleHHs. DYHKI[IOHAIbHE
XapuyBaHHS BXOAUTh B SKOCTI OOOB’S3KOBOTO KOMIIOHEHTAa Y CHCTEMY
MOTIEPE/DKYIOUMX 1 O3J0POBIIOIOYUX 3aXOAIB TIPH 0araTh0X 3aXBOPIOBAHHIX
OpraHi3My JIOJIMHU. 3a MPU3HAYCHHSIM (DYHKIIOHAJIbHE Xap4yBaHHS MOAUIAETHCS
Ha JIETUYHE, JTIKYBATbHO-MPOQLIaKTUYHE 1 TIKyBaibHE [79].

CydacHuil pPHHOK TPOAYKTIB (YHKIIOHATHHOTO XapdyBaHHS Ha 65%
CKIIQJAEThCS 3 MOJIOYHHMX MPOAYKTIB, SKI MOXKHA TOJUIMTH Ha TPYIHU: MOJOYHI
MPOIYKTH, SKI BOJOMIIOTH MPOOIOTHYHUMH 1 MPEOIOTMYHWMHU BIACTUBOCTSIMH,
NPOAYKTHU CIEIadbHOI0 MpU3HaueHHA. /{0 mepioi rpynu BiTHOCSTHCS TPaAHUIIIiH1
KHCIIOMOJIOYHI TPOAYKTH, KHUCIOMOJIOYHI MPOIYKTH, 30aradyeHi mpoOiOTUIHHMHU
KyJIbTypaMHu, MOJIOYHI MPOAYKTH 3 mpedioTukamu 1 cuHbOioTukamu. J[o TpeThoi —
JUTSAYE XapyyBaHHS, TE€POJIETUYHI, JIKYyBallbHI Ta JIIKyBaJbHO-MPO(DIIaKTUYHI

npoayktu [80].
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MonouHi OUIKM MarTh 3HAYHUN BMICT METIOHIHY, SIKMH HaJEKUTh J10
JINOTPONHUX PEYOBUH, HEOOXITHUX JUIsl (DYHKIIOHYBaHHS NEYIHKHU, BUKOHYIOTh
poiib Oy(depiB, MpUMaIOTh y4acTh y MIATPUMIL MOCTIHHOT peakilii cepejoBuIIa Y
miasmi, I1epeOpoCHmiHaNBHIA PIAUHI, KHUIIKOBIM CeKpelii, 3HIWKYIOTh BMICT
xoJecTepuny y kpoBi. Kpim Toro, MosiouHi OUTKM, Ha BIAMIHY BiJ OUIKIB M’sca, HE
MICTSITh NYPUHOBI OCHOBH, HAIJUIIOK SIKAX IIKIIJMBO BIUIMBA€E Ha (PYHKIIIIO
HUPOK. MonoyHuii OUTOK Mae ONTUMAaJIbHE CIIBBIAHOIIEHHS HE3aMIHHUX
aMIHOKHUCJIOT, @ HOTO PO3UMHHI OUIKM JIETKOJIOCTYIIHI JUIsl /111 PepMEHTIB.

30UTBIIICHHS] CIOXKMUBAHHS MOJIOYHOTO O17Ka 3 MOJIOYHUMHU TMPOIAYKTAMHU
IUIIXOM MIJABUILIEHHS MOro BMICTY Yy NHPOJYKTI € OJHUM 3 HampsAMKiB pPOOOTH
HiAMPUEMCTB MOJOYHOI mpomucioBocTi [80]. s 1i€i METH BHUKOPHUCTOBYIOTH
TUIBKM OUIKM 3 BHMCOKOKO OIOJOTrIYHOK I[IHHICTIO, T'OJOBHHM 4YHHOM, OUIKHU
TBapUHHOTO ToXo/KkeHHs. Cyxe 1 3arymeHe MOJIOKO HE 3aBXKIU MOXKIHUBO
BUKOPHUCTOBYBAaTH B SIKOCTI OUIKOBMX 30aradyBadiB y 3B’S3KY 3 BEJIHMKOIO
KUTBKICTIO JakTo3u (Ouibiie HiK 50 %, mpu BMicti Oinka 6uta 30 %), mo mo-
nepiie, 3HWXKY€e A0 OUIKIB y MPOIYKTi, MO-ApYyre, JIAKTo3a, K PeayKyHUHii
IyKOP, 3HIKY€E O10JOT1UHY IIHHICTHh OUIKIB IIPW HArpiBaHHi, 1, MO-TPETE, MEBHUN
KOHTHUHTEHT JIIOJIEM Ma€ HECHPUSTIMBICT N0 JakTo3u. B 3B’sa3ky 3 muMm y
0araThbOX BHIAJKaX BHKOPHUCTOBYIOTh MOJIOUHO-O1TKOBI KoHIIeHTpaTH (MbBK), ski
BMIIIYIOTh MaKCHUMaJIbHY KUIbKICTh OUIKY (Bim 70 mo 90 %) mpu MiHIManbHIH
KitbKocTi JakTo3u (Bix 0,5 mo 10 %). Ha MomiouHii ocHOBI po3po0iieHa ITUPOKa
ramMa HOBUX TPOAYKTIB (PYHKI[IOHAIBHOTO TPU3HAYEHHS, SKI MOXYTh IIpH
MOCTIMHOMY BXKMBaHHI BIUIMBATH Ha OPTaHI3M JIFOJIEH XBOPUX Ha IIYKPOBUH JiabeT
1 IoTnepeHKyBaTH MPOTPECYBAHHS 1IOTO 3aXBOPIOBAHHSI.

Huni 3nalinum npaktudHy peasnizariito 6arato 3aco6iB KOpekilii MikpoOHOT
exonorii moguHu. Cepel HUX HAWOIIBIIT PO3MOBCIOPKCHHM € BHKOPUCTAHHS
cnemiabHo  mimibpaHux ~ MPOOIOTUYHUX  MIKPOOpraHi3miB  (IEpeBa’KHO
MPEACTAaBHUKIB HOPMAJILHOT MIKPO(JIOPU HMITYHKOBO-KUIIIKOBOTO (haKTy) Y BUIJISI1

NpoOIOTUYHUX JIIKAPCHKUX TMpenapariB, MJIETUYHUX J00ABOK /O XapyoBUX
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MPOAYKTIB, (PYHKIIOHATBHUX MNPOAYKTIB XapyyBaHHS, IO MICTATh NPOOIOTHYHI
MIKPOOpraHi3MH ii MpeO10TUKHU (XapyOBi BOJIOKHA).

BpaxoBytoun T1e, mo y 70 % HaceleHHd pO3BUHEHMX KpaiH CBITY
CIOCTEPIraloThCs JUcOaKTepiayibHl 3MIHHU, MPOOJEMYy CTBOPEHHS, MIATPUMKH 1
BITHOBJICHHS HOPMaJIbHOI KHIIKOBOi  MIKpO(JIOpH OpraHizaMy HEO0OXITHO
pO3MIIsIAATH K OJHY 3 HAWOUIBIN aKTyaldbHUX JUIS 3I0pPOB’sl jroauHH. JIakTo-, i
oco0nMBo 0idigobakTepii CIPUSIOTH HOPMATI3alil0 MIKPOOIOIIEHO3Y KUIIEYHHKY 1
HiIBUIIEHHIO IMYHHOT'O CTaTyCy OpraHizmy jroausau [81].

depMeHTOBaHI KHUCIOMOJIOYHI MPOAYKTH € OCHOBHHMH TMOCTaYaJIbHUKAMH
NpOoOIOTUYHUX MIKPOOPTaHi3MIB B OpraHi3M JitojuHu. Kpim Toro, makrodakTepisim
ta OidigoOakTepisiM BIAaCTHBA BHCOKA 3JaTHICTh JO KOJIOHI3AIlli emiTesio
TPAaBHOTO TPaKTY, IO € 3aXHUCHUM Oap’€poM Ha IIISAXY MPOHUKHEHHS MaTOTCHHOT
MiKpodIopu 1, B CBOIO dYepry, 3abesrneuye cTaOuIi3alil0 HOPMAJIBHOTO CKIIATy
MIKpOOioIeH03y KuillkiBHHKA. OcobOiiMBa yBara NpHIUIIETHCS BUPOOHUIITBY
IPOJIYKTIB 3 BUKOPUCTAaHHSM TMPEOIOTUKIB — HATypaJlbHUX PEUOBUH, SKI
CTUMYJIIOIOTh PICT 1 PO3BUTOK €HAOTE€HHOI, YHIKAJIBHOI 32 CKJIAJOM JUJISi KOXKHOI
JIOJUHK  3aXWCHOi  Mikpoduopu  opranismy. Jlo  mpeGioTukiB,  sKi
BUKOPHUCTOBYIOTHCS npu BUPOOHUIITBI KHCIIOMOJIOYHHX MIPOJIYKTIB
(GyHKITIOHAJIBHOT CHPSMOBAHOCTI, BITHOCATHCS: (PPYyKTO3a, JIAKTyJ03a, TEKTHH,
KpOXMallb.

PesynpTaT  mOCHIKEHb OCTAaHHIX POKIB JOBOJSATH, IO MPOIYKTH
XapuyBaHHS BOJIOAIIOTh HE TUIBKH IIOKHUBHOKO IIIHHICTIO, aje 1 IICBHUMH
(bi310JIOTIYHUMH  BIACTUBOCTSAMH, PETYIIOYM YHCICHHI (YHKII oOpraHizmy.
@i3i070T1YHUIT BIUIMB HA OpraHi3M JIOAWHU (QYHKIIOHATHHUX TMPOIYKTIB
XapuyBaHHS BU3HAYAIOTh 32 TAKUMH HATPSIMaMHU:

v MO3UTUBHUI BIUTMB Ha METa00JII3M PI3HUX CYOCTpATIB;

v\ TO3UTHBHHI BIUIMB HA CEPIIEBO-CYANHHY CUCTEMY;

v MO3UTUBHUY BIUIMB Ha (D1310JI0T110 MUTYHKOBO-KHUIIIKOBOTO TPAKTY;

v

MO3UTUBHUM BIUIMB HA CTaH KUIIKOBOI MIKpoQopu;
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v (131070r1YHUHN BIUIUB HA CTaH IMyHHOI CUCTEMH.

[Ipy 3axBOpIOBaHHI HUTYHKOBO-KHUIIKOBOTO TPAaKTy B OpraHi3mi JIIOJWHH
3MEHIYEThCS KUIBKICTh Oi(igoOakTepiil 1, BIAMOBIIHO, 30UIBIIYETHCS 3arajbHa
KUIBKICTh aHaepoOiB, B TOMY YHMCII TaKUX, Kl MalOTh TOKCUYHY J10 Ha OpraHi3m
JOJUHU. 3HWKEHHS KOPHUCHOI MIKpodopu BiIOYBa€eTbC 13 30UIBIICHHIM
MAaTOTEHHUX 1 YMOBHO-TIATOT€HHUX MIKPOOpPraHi3MiB Ta HOPOAYKTIB  iX
MeTaboNi3My, IO MPHU3BOJAUTH [I0 BHHUKHEHHS 1 3arOCTPEHHS XPOHIYHUX
3aXBOPIOBAHb IUTYHKOBO-KHIIKOBOTO TPAKTy, a TAKOX IHIIMX IMOB’S3aHUX 3 UM
3aXBOPIOBaHb. Y 3B’SI3KY 3 IIUM OCOOJIMBOI YBaru 3aciyroBy€ MUTaHHS MIATPUMKH
MIKPOEKOJIOT1YHOI ~ pIBHOBar“ y  HUIYHKOBO-KMIIKOBOMY  TpakTi  fIK
HAWBaXJIMBIIIOTO 3aXUCHOTO (PaKTOPY KUTTEAISIIBHOCTI JTFOAUHHU.

HaiiGinpm  edekTuBHMM NHUISX HOpMamizaiii  aucOanaHCcy KHIIKOBOTO
MIKpOOIOLIEHO3Y MOJISITa€ Y BUKOPUCTAHHI CMHOIOTHKIB (KOMIUIEKC MPOOIOTHUKIB 1
npeOIOTHKIB) 1 MPOAYKTIB Ha iX OCHOBI, TOMY IO NPHU IIHOMY BIAOYBAETHCA HE
TUTBKM IMIUIAHTYBaHHS MIKpOQJIOpH, SIKa BBOJMTHLCS B OpraHi3M JIIOJUHH, aje 1
CTUMYJTIOEThCS BllacHa  Mikpoduiopa KUIIKOBO-IIUTYHKOBOT'O  TPAKTY.
depMeHTOBaH1 MOJIOYHI MPOJIYKTH € OCHOBHUMH MOCTaYaIbHUKAMU MPOOI0THYHUX
MIKpPOOPTaHi3MiB B OPTaHi3M JIFOIMHHU.

CrpykTypa XapuyBaHHS HaceJleHHS YKpaiHM HHHI HE BIJIIOBITa€ Cy4YaCHUM
IPUHITMIIAM PaIliOHAJBHOTO XapuyyBaHHSA 1 mpakTudHOi mietonorii. [Ipobiema
oprasizaiiii i 3a0e3nedeHHs MPaBUILHOTO Xap4yyBaHHs JIFOJIeH, IOTr0 aJeKBaTHOCTI
1 30a7aHCOBAHOCTI € OJHIEI0 3 HAWBAXIWBIMHMX 3aJa49 CYMICHOI isSUTBHOCTI
MEIUKIB, TEXHOJIOTIB, COI[IOJIOTIB, CHUCTEMHUX AaHANITUKIB 1 pPO3POOHHKIB
iHbopmartiitnux cucteM [82]. Tomy CTBOpeHHS (QYHKI[IOHAIBHUX XapYOBUX
MPOAYKTIB I PI3HUX BIKOBUX Ta E€THIYHUX TPYN HACEICHHS HEOOXIiTHO
BUPIITYBaTH HA OCHOBI MEAMKO-010JIOTIYHUX BUMOT, SIKi BPaXOBYIOTh iX XIMIYHUU
CKJaa 1 OI10JIOriYHy IIIHHICTR - BMICT OLTKa, JXKHpY, BYIJICBOJIB, BiTaMiHIB,
CTPYKTYpHE CITIBBIAHOIICHHS TIMOKAa3HWKIB, 10 BH3HAYAIOTh iX OI10JOTIYHY

iHHICTH [83].
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2.2. biginodakrepii nmpu BUPOOHUUTBI (GepMEHTATUBHMX MOJOYHHMX

NMPOAYKTIB 3 MPOOIOTHYHUMH BJIACTUBOCTAMHU

Jlo HaiOubll MacoBUX (YHKIIOHAJBbHUX MPOAYKTIB XapuyBaHHA Ha
MOJIOYHII OCHOBI1 BIIHOCATBCS HAacammepe] MpoOIOTHYHI KUCIOMOJIOYHI MPOIYKT,
Kl CHOPUSIOTH MIATPUMII 1 BIIHOBIEHHIO MIKPOOHOI €KOJOrii JIIOJIMHU.
CrnocrepiraeTbcsi JHHaAMIUYHE 3pOCTaHHA OO0 €MIB BUPOOHMIITBA 1 PO3MIMPEHHS
ACOPTHMEHTY KMCJIIOMOJIOYHHX HATOiB 3 X BUCOKOIO Xap4OBOIO IIHHICTIO, & TAKOX
JTIETUYHUMU, JTIKYBAIBHUMU Ta CMAaKOBUMH BIIACTUBOCTSIMU [84].

[IpoGioTMKM mpu3HAYEH1 JUIsl JIKYBaHHA 1 MNPO(UIAKTUKA TEBHHUX
3aXBOPIOBaHb, SIKI 0OYMOBJIEHI MOPYIIEHHAM HOPMaJIbHOI MIKPOQIOPH KHUIIKOBO-
IITYHKOBOTO  TpakTy. KrjacmuHumMu  TpoOiOTHKAaMHU €  MOJIOYHOKHCII
MikpoopranizmMu 1 Oidimobakrepii, sIKi MIMPOKO BUKOPHUCTOBYIOTHCS B SIKOCTI
O10JIOT1YHO aKTHBHUX KOMIIOHEHTIB TPH BHUPOOHHUIITBI XapuyOBHUX IMPOAYKTIB 1
dapmaneBTHUHUX TpenapaTiB. bidimobakTepisiM HaJeXUTh NPOBiAHA POJb B
OIATPUMINT 1 HOpMamizamii MIKpoOIOIeHO3y KHUIIKiBHMKA. Jl0 KOpHCHUX
BJIACTUBOCTEH 01(himo0aKTepil BIIHOCUTHCS 3IaTHICTh €(PEKTHUBHOI 3aCBOIOBAHOCTI
JIAKTO3M, CHHTE3 BiTaMiHIB, CTUMYJIOBAaHHS IMYHHOI CHCTEMH, 3HIKCHHS PIBHS
XOJECTEpUHY B KpPOBI, a TaKOXX AaHTUKAHIEPOTeHHHH edekT. Takum YuHOM,
0idimobakTepii MPOAYKYIOTh BEIUKY KUIBKICTh PI3HOMAHITHUX O10JIOT1YHO
aKTUBHHX 3’€JIHAHb — MEIIATOPIB, AKI MPUHUMAIOTh y4acTh Yy MIATPHUMII 3I0POB’S
crioxuBadviB [85].

MooyHOKHUCH] KYJIBTYPH BOJOJIIOTh JOCTaTHBRO BHCOKOIO JIAKTa3HOIO
AKTUBHICTIO TOPIBHSHO 3 IHIIMMH MiKpoopraHizMamu. KpiM TOTO BCTaHOBIIEHO,
110 BHACIIIOK J1i HA MOJIOYHUN LYKOp (pepMeHTy B-TarakTo3uaa3u, yTBOPIOIOTHCS
MPOIYKTH, SIKI MIABUIIYIOTh AaKTUBHICTH OiimobakTepiii 1 CTUMYNIOIOTH iX
PO3BUTOK [86].

[3 MOJIOYHOKHCIAMX MIKPOOPraHi3MiB HaWOUIbLINNA JTaKTO30POIKYHOUHI

MOTEHI1a]l MarTh TEePMOQPUIbHI  MOJIOYHOKHUCII  CTPENTOKOKU. DepMeHT
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B-ramakTo3upaza TEpMOQUIBHOTO CTPENTOKOKAa HAHOUIbII AaKTUBHO 3I1HMCHIOE
T1IPOJIi3 JIAKTO3U MOJIOKA, MPOSIBISIOUM BUCOKY aKTUBHICTH npu pH 6,7. Tomy nipu
BUPOOHHUIITBI KHUCIOMOJIOYHUX MPOAYKTIB 3 MPOOIOTUYHUMH BIACTHUBOCTSIMHU
O0axaHO  BHUKOPUCTOBYBAaTM  IITaMU  TE€PMO(PUIBHOIO  CTPENTOKOKY IS
CTUMYJIIOBaHHS PO3BUTKY 01(i100aKTEPiil.

AHTaroHiCTMYHa aKTHUBHICTh JIAKTOOAKTEpiil 0OyMOBIIEHA MPOTYyKYBaHHAM
NEPEKUCY BOJIHIO, MOJIOYHOI 1 OITOBOi KHCJIOT, METa0OJITIB, Kl 3HIWKYIOTh pH
cepenopumia. I[lo3UTHBHMN BIUIMB JIAKTOOAKTEepii Ha 370pOB’Sl  JIIOJUHU
BU3HAYAETHCA THM, L0 BOHM CHHTE3yIOTh BiTamiHu Tpynu B 1 K, He3zaminHi
aMIHOKHUCJIOTH, OlosoriyHo akTuBHI pedoBuHM (BAP), mokpainryroTe 3acBO€HHS
JIAKTO3H, 3HWKYIOTh BMICT XOJIECTEPUHY Y KPOBi, IPOSBISIOTH IMyHOMO/IEITIOIOTY,
QaHTUMYTareHHy 1  aHTHKAHIIEPOTEHHY  aKTUBHICTh.  YHUCTI  KyJIbTYpH
Str. termophilus 30poKyrOTh TajlakToO3y TIIKOMITHYHUM IUISXOM 3 YTBOPCHHSAM
L(+) i3omMepy MOJIOUHOI KHCIOTH. [ J110K03a, KA YTBOPIOETHCS MPU PEPMEHTHOMY
TAPOII31 JTAKTO3H, HE YTHIII3YETHCS JAaHUMU MIKpOOpPraHi3MaMHM 1 3aJIMIIAETHCS Y
npoykri [87].

Benmuka KUTBKICTh KHCIOMOJIOYHHUX MPOAYKTIB BMINIYe aHTHOIOTHYHI
pPEYOBMHHU,  SIKI  YTBOPIOIOTBCS ~ BHACHIIOK  METAa0OMIYHOI  aKTUBHOCTI
MIKpPOOPTaHi3MiB, TaKUX SK anua0(UIbHI MaTudky, 0idinobakTepii, MOJIOYHOKHCITI
1 BepIIkoBi JakTOKOKU. EdexT ix fii moB’a3aHuii 3 NpuaylmieHHsIM abo 3aTPUMKOIO
pocTy 30yIHUKIB KHIIKOBHX 3aXBOPIOBAaHb, CTa(UIOKOKIB, TYyOEpKYIbO3HUX
nanndok. bidigoOakrepii y cramioHapHiii ¢a3i pocTy BUAULIOTH CTIHKI [0
HarpiBaHHS aHTHOIOTUYHI pedyOBMHHU, akTUBHI nipu pH 6,8. V 3B’s3Ky 3 mMpOKUM
BUKOPUCTAaHHSM AHTUOIOTUKIB B MEIUIIMHI, HAPOCTAHHSIM CTPECOBUX (PaKTOpIB,
MOTIPIIEHHSM €KOJIOTIYHOI OOCTaHOBKH, fIKa MOXKE NMPHU3BECTU 10 NPUAYIICHHS
HOPMAaJIbHOT MIKpO(IIOPH KUIICYHHUKA, 3HAYHO MiABUIIIIACH POJH O10MPOIYKTIB 3
MPOOIOTHYHUMHE KYJIBTYPaMH y XapuyBaHH1 JTtoauHu [88].

IcHye 3HauHa KUIBKICTh OIOTEXHOJIOTIYHHUX MPUHIUIIB OTPUMAHHS

dbepMEHTOBAaHMX  MOJOYHHUX  MPOAYKTIiB. JIo  OCHOBHMX  BIIHOCHUTBHCS
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KOHCTPYIOBaHHS KOMOIHALlIM 1 KOHCOPLIYMIB 3aKBAaCOK 13 MIKPOOPTaHI3MIB 1
OakTeplaJIbHUX KOHIIGHTpATIB, sKiI 3a0e3neuyioTh OidimoreHHuit ¢daxkrtop 1
KiIBKICTh JXKMTTE3MaTHUX KIITHH MikpoopranismiB B 1 cm (1) Ha pisri 10 ¥ | B
Tomy umcii He MeHie 40 % O6idpinobakrepii. bionoriyna WiHHICTh NPOOIOTUYHHUX
KHUCJIOMOJIOYHHX TMPOJYKTIB OOYMOBJIEHAa HE TIIBKH KOMIIOHEHTHHUM CKJIaJIOM
CUPOBHUHHM, ajle 1 KOPHCHOI MIKpO(IOpOI0, sKa BHUKOPUCTOBYETHCS MpPH 1X
BurotoByiiedl. Jlo mpoOIOTHKIB, sIKi HAWOUIBII YacTO BUKOPHUCTOBYIOTHCS,
BigHocsAThes: Lactobacilllus acidophilus, L. casei, L. delbrueckiilubsp. bulgaricus,
IPOITIOHOBOKUCII 1 OihimoOaKTepii.

B’sa3ki pacu tepmodinibHoro Streptococcus llicrmophilusi me3odinsHOTO
Lactococcus cremoris, siKi BXOJSTh 10 CKJIay KOHIICHTPATIB, B MPOIECi PO3BUTKY
CTBOPIOIOTH B’SI3KHMIA TIOJTiCaxapu, SIKHH T03BOJISIE OTPUMATH TOTOBUU TMPOIYKT
B’513K01 KOHCUCTEHIIi 0e3 BiIOKpeMJICHHSI cUpoBaTKu npu 30epiranHi. Ha ocHOBI
MIKpOOpraHi3MiB pizHUX BUAIB kommaHis «Christian Hanseny» ([lanist) po3pobuna i
BIIPOBAJIJIA y BUPOOHMIITBO 3aKBACKU MPSIMOTO BHECEHHS (TJIMOOKO3aMOPOIKEH1 1
miodimizoBaHi) i (GEpPMEHTYBaHHS TMPOJAYKTIB Yy BUIIISAAI MOHOKYJIBTYp 1
KOHCOPIiyMy MiKkpoopraHizmiB. Ha iX oCHOBiI po3po0JIeHO HOBI KHCJIOMOJIOYHI
NPOJYKTH — CMETaHa, CUp, PsSKaHKA, KUCISK, HOTYpT, Keip 3 TpUBAIUM CTPOKOM
30epiraHHsa. B UX KUCIOMOJOYHUX MPOAYKTaX B KOMIUIEKCI 3 MOJOYHOKUCITUMU
MIKpPOOpPTraHi3MaMu BHUKOPHUCTOBYIOTHCS MPOOIOTHYHI KYJBTYpH, B TEPIIy Yepry
OidimobakTepii 1 anmumO(iIbHI TANWYKH, K1 SBISIOTHCS HAWOUIBII 3HAYYITUMH
MpPEeICTaBHUKAMU MIKpO(MIOpH KHUIIEYHWKA JIFOAWHU 1 MO3WTUBHO BIUIMBAIOTH Ha
¢dbyHKITIT opraHi3amMy, a MPOAYKTH, 10 CKIAAy SKHUX BOHHU BXOMSTH, BIAHOCSTHCS O
(G yHKITIOHAJIBHHX.

BuxopurcranHs 3aKBacOK MPSMOTO BHECEHHS JO03BOJISE€ PO3IMIMPUTH BUITYCK
(dbepMEHTOBaHNX MPOAYKTIB BHCOKOi SKOCTI 0e3 J0JaTKOBHUX BHUTpaT Ha
MPUTOTYBAHHSI MAaTEPUHCHKOI 1 BAPOOHUYO1 3aKBACOK.

B temepimuiii yac Bimomo Oumbmie 20 BumiB OidimoOakrtepiii. OCHOBY

Mikpoduiopn mroauHu ckinagarote B. bifidum, B. Iongum, B. adolescentis, B.
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Brevei, B. infantis. Bug B. Bifidum BusiBnsieTscst y 310pOBHX JIFO/I€H BCIX BIKOBUX
rpyn. Y gaiTeil, skl BXHUBalOTh rpyAaHe Mmojoko, B. bifidum Bussieno y 70 %
JOOCIIKeHHX, y AiTeil 4-6 piunux — 10 40 %. Bug B. Iongum Takox xapakrepHuit
JUISL JUITEN 1 JOPOCTUX 1 BUAUISETHCS Yy AITEH mepumoro poky xkuttsa y 40-60 %, y
JUTEN CTapuIoro BIKY 1 gopociux Joaeit —y 70-75 %, y arofieit moXuioro BiKy — y
30 % [89].

Tomy B. bifidum, B. longum, sixi BAKOpHCTOBYBAJIUCH Y MOJTIKOMIIOHEHTHIN
3aKBacClll, pEKOMEHYIOTh I BUPOOHMIITBA MOJIOYHHMX IMPOAYKTIB BCIX BIKOBUX
TPyl HaceJeHHs. BukopucTaHHs po3po0JICHOi MOTIKOMIOHEHTHOI 3aKBAaCKH Ha
OCHOBI JIaKTO- 1 01¢i700aKTepiil Mpu BUPOOHUIITBI MOJIOYHUX MPOAYKTIB 103BOJISIE
OTpUMATH OUIbII CTIMKKMNA TepameBTUYHUN e(eKT, a TaKoX PO3UIUPUTH
ACOPTUMEHT MPOOIOTUYHUX MOJOYHUX MPOJYKTIB JUIsl JIIOJEH PI3HUX BIKOBUX
TPYIL

Buenumu Ykpainu npoBeeHO ITOCKOHAIHMM aHami3 1 oOIpPYHTOBAHO CKJIA[
3aKBalTyBIBHUX KOMIIO3UIIM 711 BUPOOHUITBA (YHKIIOHAJBHUX MOJOYHUX
NPOAYKTIB, BU3HAYEHO 3aKOHOMIPHOCTI CHUIBHOTO KYJIBTHUBYBaHHS YUCTHUX Ta
3MIIIAHUX  KyJAbTyp Oidimobaktepiii 3 Me30(pUIBHUMH  MOJOYHOKHUCIMMHU
JAKTOKOKaMH, JaHa OI[lHKa AaHTOTaHICTUYHWX BIJIACTUBOCTEH 3aKBaIlyBaJbHUX
KOMITO3MITIA  JIJI1  BUPOOHMIITBA MOJIOYHUX TPOAYKTIB  (PYHKIIIOHAJIBHOTO
PU3HAYCHHS.

Ha ocHOBiI ekcrepuMeHTanbHUX 1 TEOPETUYHHMX JOCIIKEHb PO3pOOJICHO
HAyKOBO OOIPYHTOBaHI TEXHOJOTIi (DEpMEHTOBAaHMX MOJIOYHHX HAMoOiB - Kedipy,
KHCIAKY 1 HOTrypTy  JI1a0CTUYHOTO  TpU3HAYCHHS  0€3  BUKOPUCTAHHS
IyKPO3aMIHHUKIB.  BCTaHOBIEHO  TEXHOJOTIYHI MapaMeTpu —  PEKUMHU
roMoreHizamii, ¢epmenrtamii 1 30epiraHHs, sKi 3a0€3Me4ylOTh BHUPOOHHIITBO
BUCOKOSIKICHOT MPOYKIIIi 3 MPOOIOTUYHUMH 1 aHTHOKCHIAHTHUMH BIIAaCTUBOCTSIMHU.

CtBOpIOIOYM TPOAYKTH, SKI BMINIYIOTh XUBI KIITUHU OidimoOakrepiii 3
MEBHUM  JIIKYBaJbHO-IPOPUIAKTUYHUM  €(EeKTOM Ha  OpraHi3aM JIIOJAUHH,

HEMOJKJIMBO M1110paTH OJWH IITaM, SKAU MIr O OJHOYACHO BOJIOIITH O310POBUYHM
82



epekToM Ta e(EeKTUBHO IHri0yBaTW pICT KHUILIKOBUX MaJIUYOK, MPOSBISATH
aHTHAJepPreHHy AaKTUBHICTh. J[JIS TPUCKOPEHHS TEXHOJOTIYHOTO TPOIECy
OTpUMaHHs MPOJAYKTY 1 30UIbIIEHHS CTPOKY 30epiranHs Oidinobakrepii y
KUTTENSTIBHOMY — CTaHl  PEKOMEHAYETbCs  iX  KOMOIHYBaTH 3  IHIIUMH
MIKpOOpraHi3aMamH, Hacammepen 3  KyJbTypaMu, $KI MaloThb  BHCOKY
KHCIIOTOYTBOPIOIOYY 1 BHUP@XEHY MNPOTEOJITUYHY AaKTHUBHICTh - alMI0(UIBHOIO
NAIMYKOI 1 TEepMOQIUIBHUM CTpPENTOKOKOM. B 3MmimaHii KyaeTypi ciaij
OiATPUMYBAaTH HEOOXIJHE CIIBBIIHOUIEHHS IITamiB, a TaKOX OTPUMYBAaTH B
roropoMy Tnpoaykti He Menme 1-10° KVYO/r KUTT€30aTHUX  KIITHH
01dimodakTepiil.

TakuMm 4YWMOM OTpPUMAaHHS MOJOYHUX TPOAYKTIB  (DYHKIIOHAIBHOTO
NpU3HAYEHHS 3aCHOBAHO HAa BUKOPHCTAHHI TOJIKOMIIOHEHTHHX 3aKBacOK 3
BHCOKOIO O10XIMIYHOIO aKTHUBHICTIO, 0araTOKOMIIOHCHTHI 3aKBAaCKHM OLIBII CTIMKI
70 HECTPUATIUBUX (DAKTOPIB cepeoBUIla 1 MalOTh OUIBII BHCOKY aKTHBHICTh
MOPIBHSHO 3 3aKBAaCKaMH, BUTOTOBJIEHMMH Ha MOHOKYJIbTypax. Baxmupo, 1mo0
BUKOPUCTAHI KYJbTYpU Oyau OIOJOTIYHO CyMICHI 1 CTiHKI 10 aHTHOIOTHKIB.
CyMicHE  BUKOPHUCTAHHS  aQHTHUOIOTHUKIB 1 aHTHOIOTMKOCTIMKHMX  INITamiB
MIKpPOOPTaHi3MiB cIpusie e(peKTHBHOMY BiTHOBJICHHIO HOPMaJIbHOI MIKpOdIopH
IUTYHKOBO-KUIITKOBOTO TPAKTY.

OcTaHHIMH POKaMH 3pOCTAa€ IHTEpPEC A0 KHUCIOMOJOYHUX MPOIYKTIB, 5Kl
BMIIIYIOTh TpOOioTHKKM 1 mpebiotuku. B gxocti  mpoOIOTHKIB — 4acTo
BUKOPUCTOBYIOTh  Oipimobakrepii 1 MOJOYHOKHUCITI MIKPOOPTAHI3MH  POIY
Lactobacterium. Bonu 3maTHi mnpomykyBatu ¢GepMEHTH, BITaMIHM Ta IHIII
010J10TIYHO aKTHUBHI pedyOBHUHH. Benwky poib Bimirpators OidigoreHHi gaxropu -
npebiOTUKH, SAKI CTUMYJIIOIOTH PICT 1 PO3BUTOK TPOOIOTHKIB, 30Kpema
6idigoOakTepiii.

[lepcrieKTUBHUM HAmNpsIMKOM € CTBOPEHHS MPOJYKIlli Ha MOJIOYHIH OCHOBI,
sSKa BOJIOJIE CHHOIOTUYHUMHM BIACTUBOCTAMHU. CHHOIOTHK 1€  (Di310J0TTIHO

(YHKI[IOHAIbBHUN XapyOBUW IHTPEAIEHT, SKUM € KOMOIiHaIi€e0 MpoOIOTHUKIB 1
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npeOIOTUKIB, SIKI B3a€EMHO IMOCUJIIOIOTH JIif0 Ha (Pi310J0T14HI (QYHKIIT 1 TIpoliecu
OOMIHY pEYOBMH B OpraHi3mi JIIOAMHH. BHkopHCTaHHS CHHOIOTHKIB JO3BOJIsIE
CTUMYJIIFOBATH PICT MIKPOQIIOPH JIFOAUHH 1 TOKPAILUTH BH>KUBAHHS OaKTeplalbHUX
n00aBOK, fIKI BHOCSTBCS B IUIYHOK. BXWBaHHA KHCIOMOJIOYHUX MPOAYKTIB 1
XapyoBHUX A00aBOK, OTPUMAHUX Ha X OCHOBI, € HAMOUIbII €(PEKTUBHUM CIIOCOOOM
Teparnii qucOakTepiosy.

B rtenepimHiii yac momyk i1 BOPOBAKEHHS y BUPOOHUITBO KOMIIOHEHTIB
IPUPOTHOTO TMOXOKEHHS € TIEPCIIEKTUBHUM METOJIOM y CTBOPEHI CUMOIOTHYHUX
OPOAYKTIB, $SKI BOJIOJIIOTH OJHOYACHO TEXHOJOTIYHOI 1 (Di310JIOrTYHOIO
GyHKIIOHANBHICTIO. Jl0 HUX BITHOCATHCS PO3YMHHI XapyoBl BOJIOKHA, SIKI B
palfioHi Xxap4ayBaHHs Cy4acHOI JTIOJUHH MPEACTABICHI HEIOCTATHBO.

3MaTHICTh XapYOBUX BOJIOKOH MO3UTHBHO BILUIMBAE HA KOPUCHY MIKpodIopy
KUAIIKIBHUKA, TOCHIIOE OaKTepialbHy (QEepMEHTAIlil0, NPOSBILE aICOpOyIOUHit
edeKT BIUTMBY Ha OOOJIOHKY IILTYHKOBO-KUIIKOBOTO TpakTy. {depMeHTaTHBHA
AKTUBHICTh OUTBIIOCTI mTaMiB 0idpigo0aKTepiit Mpy BUPOITYBAHHI YUCTUX KYIBTYP
y KOpPOB’STYOMY MOJIOIll Jy»€ HU3bKa, BHACHIIJOK YOr0 CKJIAJAlOThCsl YMOBHU IS
PO3BHUTKY CTOpOHHBOI Mikpodsopu. Jlo mnpebdiOTHUKIB BIAHOCATH UUIMNA P
PI3HOMaHITHUX 32 OYyZ0BOIO, IPUPOJIOIO 1 BIACTUBOCTSM PEUOBHH.

B sxocti 6idinoreHHNX (pakTOpiB BUKOPUCTOBYIOTH JAKTYJI03y, TiAPOJi3aT
Ka3eiHy, CHPOBATKOBI OUIKH, JpLKIKOBUH EKCTPAKT, EKCTPAKT MOPKBH,
onirocaxapuau. JlakTyno3a BITHOCHUTBCA [JI0 TOTYXHUX MpPeOIOTHKIB, SKi
CTUMYJTIOIOTh PICT PO3BUTOK OidimoOakTepiil Ta MUPOKO BUKOPUCTOBYIOTHCS SK
npopUTaKTUYHUM 1 TepameBTUYHUN 3acid TpU UIIOMY psiJl 3aXBOPIOBAHb.
CrnemudiuHicTh il JTAKTYyJO3W TONSATAaE y TOMY, II€ BOHA HE TIAPONI3YETHCS
dbepMeHTaMu TpaBIeHHS 1 HE afCOpPOYEThCA y BEPXHIX BIIIUIKAX MUIYHKOBO-
KHUIIKOBOTO TPAKTY JIFOUHH.

OpraniuyHi KHCIOTH, $Ki YTBOPIOKOTH Oidimodakrepii, NPHUTHIYYIOTH
PO3BUTOK MATOT€HHOI MIKpPO(IOpU KHUIIKIBHUKA. BCTaHOBIEHO, IO JIaKTYJI03a

MoKpainrye (QyHKIII0O TOBCTOI KHIIKH, aKTHBI3Y€ IMYHITET, CIPHUSE 3aCBOIOBAHHS
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KaJIbL10, CUHTE3y BITAMIHIB 1 Ba)JIMBUX JJIsl OpraHi3My OI10JIOT1YHO AKTUBHHUX
PECUOBHH.

TOKCHUKOJIOTIYHUMHU 1 KJITHIYHUMH JOCHIIPKCHHSIMH BUSIBJICHO HAsIBHICTh
CUHEPreTUYHUX MEIUKO-010JIOTTYHUX €(EeKTIB MpU BUKOPHUCTAHHI JAKTYJIO3U
CHUIBHO 3 IHIIMMHU KOMIIOHEHTaMHU 1K1, 30KpeMa 3 PO3UMHHUMHM HEPO3UYMHHUMHU
Xap4YOBUMHU BOJIOKHAMH, SIKi HAIXOJATh B OpraHi3M JIOAWHH 3 POCIMHHOIO DKETO.
KpiM Toro, nakryno3a MNpUTHIYYE [A1I0 THWIICHOT MIKpOGIOpU KHILIKIBHUKA 1
POOUTH 1 OUIBII TOCTYIHOO JJIsl TOAANBINOT i1 Ji3omumy [90].

Jlo HOBUX HaNpsMKIB KOHIIEHIlI CTBOPEHHS CUHOIOTMYHUX MOJIOYHUX
NPOJYKTIB BIIHOCUTHCA BUKOPUCTAHHS CUHEPTEeTUYHUX MPEO10TUKIB.

Bcranomneno, 1mo MiABUINUTH MPOOIOTHYHI BIACTUBOCTI O10HOTYpTiB
MOXJIMBO 3a pPaxXyHOK BHMKOPHUCTAaHHA 4YHCTHX KyJabTyp Bifidobacterium
adolescentisi ¢pykro3u sk OidimoreHHOTO (akTOpy y CKIaAl PO3pOOIEHUX
3aKBaCOYHUX Kommo3uiliii. Po3po6iieHo yMoBH aganTaliii 1 BUKMBaHHS YUCTUX a00
3MIIIAaHUX 3aKBallyBaJibHUX KylnbTyp Bifidobacteriumy xuciomy cepenoBuini
OloMorypTiB.

B sxocti GidigocTumynsaTopa JOLUIBHO BHUKOPUCTOBYBATH TaKOXK CYXHUH
KOHIICHTPAT TOIMHAMOYpY, 10 CKJIaay SKOTO BXOAATH 1HYJIH 1 MOJII(QPYKTO3aHHUH.
3aBasKu BMICTY (PYKTO3H, IHYJIIHY, PI3HUX MiHEPAIHPHUX KOMIIOHEHTIB, BITAMIHIB,
NEKTHHOBUX PEUOBHUH TOIMIHAMOYp SIBJSIETHCS IIHHOK PEUYOBHHOKO JJISI Xap4yoBOi
MPOMHUCIIOBOCTI. ByrieBoam TomiHamOypy, siKi mpejicTaBieHi (pPyKTo3010 1 i
MOXITHAUMHU, CTaHOBJIATH M0 60 % Big Macu cyxux pedoBHH. Jlo ckiamy OUTKiB
TOMIHAMOYpPYy BXOJSITh BC1 HE3aMiHHI aMiHOKUCTIOTH. BukopucTaHHg TomiHAMOYpY
HOpMaJli3y€ BYTJIEBOJHUN 1 KUPOBHM OOMIH, CIpHS€ 3HMKEHHIO KOHIICHTpAIil
TJIFOKO3W B KPOBI, IO Ty’K€ BAXKIIMBO JJIA JIFOJIEH XBOPHUX Ha I[yKpOBHi nmiabeT Ta
MOPYIICHHST OOMIHY pe4YoBHH. BakiMBOWO 0COONMBICTIO TOMIHAMOypy €
MOCWJICHHS IMYHO3aXUCHOT (YHKI[Ii OpraHi3My, OYHMIICHHS BiJ] PaTiOHYKIIIIB,

BAKKUX METAJIIB.
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2.3. BupoOHuuTBO  (PYHKUIOHANBHHUX  NPOAYKTIB  [JeCEPTHOIrO

NMPpU3HAYCHHSA

2.3.1. InrpeaieHTHU cKIax (PYHKUIOHAJIBbHUX NPOAYKTIB

HailipxxuBaHimor  kaTeropi€eto  (QYHKIIOHAJIBHOIO  XapyyBaHHA €
KUCIIOMOJIOYHI TPOIYKTH, SIKI HOPMalI3yIOTh MIKpOhIOpY KHUIIEYHUKY Ta
HIBUIIYIOTh IMYHHOTO CTaTyCy OpraHi3Mmy JTOauHU. KHCIIOMOJIOYHI MPOIYKTH
XapaKTepU3yIOThCS BUCOKOIO O10J0TIYHOIO Ta Xap4yoBoto LiHHOCTAMH. Lle, o3Hauae
BUCOKHU CTYIIHb 30aJIaHCOBAHOCTI aMIHOKUCIOTHOTO CKJIaay MOJIOYHUX OUIKIB, y
NOPIBHSIHHI 3 TaK 3BaHUM 1/I€aJIbHUM Xap4yOBUM OLIKOM, aMIHOKHCJIOTHUN CKJIaja
SKOTO BIJAINOBiMae rmoTpedam opraHismMy JoauHu. Jlo Toro k OuIku
KACJIOMOJIOUHUX  TPOAYKTIB  JOOpe MEpeTPaBIIOIOTHCS  MPOTCOTITHIHUMHU
dbepMeHTaMH IIUTYHKOBO-KUIITKOBOTO TPakTy [91].

[Ipuyomy ocHOBHI O1IKM Ka3eiHM 3/1aTHI OJJHAKOBO J00pe pO3IICTUTFOBATHCS
IPOTEONITUYHUMU (DEpMEHTAMU B HATUBHOMY Ta JICHATYpPOBAHOMY CTaHI.

MakpoopraniaM Ta KHUIIKOBa Mikpoduiopa € BiJIHOCHO CTaOUIBHOKO Ta
30aJIaHCOBAaHOIO EKOJIOT1YHOK CHCTEMOI0, piBHOBara sKoi, 3 OJHOIro OOKY,
BU3HAYAETHCS ¢1i310JIOTIYHUMH ~ Ta IMYHOJIOT1YHUMU 0COOJIMBOCTSIMU
MaKpOOpraHi3aMy, 3 iHIIOro OOKYy - BHJOBHUM Ta KUIBKICHUM CKJIAJIOM MIKPOOHHX
acoIfiaiii Ta pi3HOMAHITHICTIO iXHBOI O10JIOTIYHOI AaKTUBHOCTI. Y HOPMaJIbHOMY
¢bi131070TIYHOMY CTaHI B3a€EMOBIIHOCUHU M1 MaKpOOPTaHi3MOM Ta MiKpO(hIOpOIo
HOCSTh CHMOIOTMYHHMI XapakTep, 1 OCTaHHS ICTOTHO BIUIMBAE Ha 3araJlbHUM
IMYHITET Ta MPUPOJIHY PE3UCTEHTHICTh Xa3siHa M0 1HQEKIH, mpuiiMae aKTHBHY
y4acTh y TpoOIecax TPaBICHHS, CHHTE3y PI3HOMAaHITHHUX OI0JIOTIYHO aKTHBHHUX
pEeYOBHH. Y CBOIO 4YEpry, MAaKpOOPTAHI3M PETYIIOE CKIIJ KHUIIKOBOI MIKpOQIopu
3aBISIKA TakuM (PAaKTOpaM SIK KHCJIOTHICTh IUTYHKOBOTO COKY, BMICT YKOBUHHUX
coneit [92].

Ha nymKky S4MOHCHKMX BYE€HHMX, SIKI € 3aCHOBHUKAMH I[bOTO HAIMpsAMY,
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(yHKIIOHAJIbHE XapyyBaHHS 3r0JIOM 3MOXKE YCIIIIHO KOHKYpyBaTh 3 OaratbMa
JIKapChbKUMH MpenapaTamMi, OCKUIBKM Hece Yy coOl BEIMKMA MOTEHI[ad s
NIATPUMKY Ta BIAHOBJIEHHSA 370poB’s JoauHu. [lpioputeTrHoro 3aaauero
(yHKIIOHAJIIbHE XapyyBaHHS € MpoQuUIAKTUKA PIZHOMAHITHUX 3aXBOPIOBAHb.
Po3pI3HSI0Th TpU OCHOBHI1 PUCH (PYHKIIOHAJIBHUX MPOAYKTIB: XapyoBa ILIIHHICTH,
CMaKoB1 AKOCTI1 Ta (i3ioyoriyHa i, Aka GOPMYEThCS 32 PaXyHOK IHIPEIIE€HTIB,
YBEICHUX JI0 CKIaay MpoAykry. [IoBHOIIIHHE Ta 3I0pOBE XapuyBaHHS € OJHUM 3
HaNOUIbII BaXKJIMBUX Ta HEOOXIAHUX YMOB JJI MIATPUMAHHS >KUTTS Ta 3J0POB’S
JOJMHU, OCOOJMBO B JAMTSIYOMY Ta miajiTkoBoMy Bimi. CywacHa izionoris
CTBEpP/DKYE, IO XapuOBUH paIliOH JIOJUHU TIOBHHEH MICTUTH TPOAYKTH, SKi
HaJeXaTh JI0 BCIX OCHOBHUX TPYI: M’sIiCO, prOy, MOJIOKO, SIHIIS, 36pHOB1 Ta 0000BI
NPOAYKTH, OBOYi, (PYKTH, POCIUHHE Macio. BBeaeHHS J0 TMOBCSKISHHOTO
XapuyBaHHS PI3HOMAHITHUX MPOYKTIB J03BOJISE 3a0€3MIEUUTH OPTaHi3M JIFOJIUHU
yciMa HeOOX1THUMHU HOMY PEYOBHHAMHU B ONITUMAILHOMY CIIBBIHOIICHHI.

HakornuueHno goctatHbo 6arato HayKOBHX 3HAaHb PO T€, SIK MOXKHA 3aBISKU
PI3HUM cHCTEMaM XapuyBaHHs 30epertu 370poB’si. KpiM cuctemMu paiioHaabHOTO
XapuyBaHHS ICHY€ psAJ I1HIIUX CHCTEeM, SKI  PO3PI3HIIOTHCS  HabOpoM
PEKOMEHIOBaHUX JI0 BXKMBAHHS Xap4YOBHX MPOJYKTIB, Cloco0aMu iX KyJIiHapHOI
00poOKH, TpaBUIaMU MOETHAHHS a00 OKPEMOr0 BHKOPHCTaHHS THX a00 IHIIUX
npoaykTiB [93].

Cepen HalBIAOMINIUX CUCTEM Xap4dyBaHHS MO>KHA Ha3BaTH BETETapiaHCTBO 3
HOoro pI3HOBUIAMH, CHPOICTBO SKE BIIXHJISE IMOBHICTIO a00 YaCTKOBO TEILJIOBY
00po0OKy 1K1, OKpeMe XapuyBaHHS, OCHOBOIO SIKOTO € TBEP/KESHHS IMPO HEOE3MeKy
JUTSL JIFOIMHUA OJTHOYACHOTO BXKUBAHHS Py MPOIYKTIB.

B Vkpaini Bce Oumbllie MOMyISpHOCTI HAOYBAarOTh MOJIOYHI TPOTYKTH
JleCepTHOrO Impu3HaueHHs. MOJIOYHI JecepTu — e MOJIOYHI MPOAYKTH, K1 MalOTh
IYCTy KOHCHUCTEHIIII0 1 BHIOTOBJEHI 3 JOJAaBaHHSIM XapuoBUX J00aBOK,
cTaburi3atopiB, HamoBHIOBayiB. JlecepTHi BuUpOOM MawTh J0OpI CIOXKUBYIL

BJIACTUBOCTI, BHUCOKY XapuoBYy 1 O010JIOTIYHY WIHHICTE. MoJouHl gecepTu
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BUTOTOBJIAIOTh HA OCHOBI MOJIOKA, BEPIIKiB, CHPOBATKH, KHCIOMOJIOYHUX HAMOIB,
KHCJIOMOJIOUHOTO CHUPY, CMETaHH. BoOHU MOAUISIOTBCA HA CBIXKI, TEPMI30BaHi,
30uTi, 3amMopoxkeHi. Jlo JecepTHUX MOJIOYHMX HPOAYKTIB BIJHOCITBCS Kele,
MacTH, MYJIWHTH, 3alpaBKHU, 10 30MTUX JIECEPTIB - HACHYEHI MOBITPSIM KpEMHU,
cydie, MycH.

B mpupoaHnx ymoBax AyXe PiKO 3yCTPidalOThCS MITAMH MOJOYHOKHUCIHUX
OakTepii, 0 BOJIOAIIOTH J00pPE BUPAKEHUMHU I[IHHUMHU BIACTUBOCTAMH (BUCOKOIO
aKTUBHICTIO 3TOPTaHHS MOJIOKA, 3IaTHICTIO YTBOPIOBATH THUAIICTHII).

VY 3B’S3Ky 3 LIUM, B HAyKOBO-IOCIIIHUX J1a00paTopisix O10XIMIYHO aKTUBHI
ITAMH KOPUCHUX MIKPOOPTaHI3MIB OTPUMYIOTh y BUTJISA/I1 MYTaHTIB, TOOTO KIITHH
MIKpOOPraHi3MiB, 1[0 MepeOyBarOTh MiA JI€I0 PI3HUX MYTareHHUX YUHHHKIB, y
SIKUX 3MIHEH1 BJIACTUBOCTI, 11O MEPEIAI0ThCS 1O CIAJIKY.

BupoOHMUYO 1iHHI IITaMU MOJOYHOKUCIUX OakTepil OTPUMYIOTh TAKOXK IX
aganTtaiiero (MPUCTOCYBAHHSAM) 1O TMEBHUX yMoB. llomymsimiss KynbTypu
CKJIAJIA€ThCS 3 BEJMKOI KUIBKOCTI KJITHH, IO PO3PIHAIOTECSA IO O10XIMIYHIM
akTUBHOCTI. [[i 0CcOOGIMBOCTI MIKpOOpPraHi3MiB OOYMOBIIOIOTH iX MIHJIUBICTH 1
JI03BOJIAIOTH OTPUMATH PI3HOSKICHI OCOOMHU 3 HEOOXITHUMHU BIACTUBOCTSIMHU.

[Tporiec oTpuMaHHS BUPOOHUYMX MYTAHTIB CKJIAIAE€THCS 3 OCHOBHUX €TaIliB:
nii Ha KJIITHHH MIKPOOPTaHI3MIB CHJIBHOJIIOYOTO MYTareéHHOr0 YHMHHUKA Ta
MOTAJIBIIIOTO BiOOPY. VY BIANOBiNh HA MyTareHHY 110, YaCTUHA KJIITHH y KYJIbTYpi
(momynsii) TUHE, 1HII 3MIHIOIOTH CBOi MOP()OJIOTIYHI, KyIbTypaibHi 1 010XIMIYHI
BJIACTUBOCTI, MmO 0O0yMoBieHO 3MmiHamMu B cTpykrypi [JAHK kmitnnu. Pizawmii
CTYIiHb MIHJIMBOCTI MIKPOOPTaHi3MiB MiJ JI€I0 MyTareHHUX YMHHUKIB BEAE 0
MOSIBY B MOMYJIAIIT KJIITHH, 1[0 PO3PI3HIIOTHCA MO O10XIMIYHINA aKTUBHOCTI [94].

3 TakuxX KIITHH, [0 3arajJbHONPUHHATIH METOMMIN, BHIUISIOTH YHCTI
KyJIbTypH MOJIOYHOKHCINX OakKTepiii, BHUBYAIOTH OIOJOTIYHI  BIACTHUBOCTI 1
BIIOMPAIOTH MITAMU, [0 BOJIOAIIOTh BUPAKECHUMH KOPUCHUMU BIIACTUBOCTAMH. SIK
MyTareHH1 YMHHUKH 3aCTOCOBYIOTh (13WYHI 1 XiMIuH1 All. 3 (PI3MUHUX YHMHHUKIB,

HalOUIbII YacTO BUKOPUCTOBYIOTH YIbTpa(ioieTOBE MPOMIHHS, SIKE BOJIOJIE
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XOpOILIOK MYTareHHOK €10, OCKUIBKM MPOMIHHS 1€l JOBXUHU BUOIPKOBO
nornuHaeTbess Mojekynamu JIHK. XiMiuHI MyTareHu [nai0Thb 3HAYHO OUIbIIe
KOPUCHUX MyTalii HDK (13U4Hi, Oyy4H B TOU e 4ac MEHIU JEeTaIbHUMH.
3aCTOCOBYIOTh TaKOX MO€JHAHHA (PI3UYHUX 1 XIMIYHUX YMHHHUKIB. B Takux
BUIMAJKAX, JUIsi OTPUMaHHS MYTAHTIB MOJIOYHOKUCIUX OakTepil dacTimie
BUKOPUCTOBYIOTh HITPO3’€HAHHS, YAbTpadioieTOBE MPOMIHHS, raMMa-MpPOMEHI,
PEHTTEeHIBChbKE MPOMIHHA. MeToj ceneKiii MOJOYHOKHCIUX OakTepid [i€ro
MYTareHHUX YWHHUKIB € BHUCOKOC(EKTUBHUM 1 IIOCTYIHUM JJsi TPAKTUYHOTO
BUKOPUCTOBYBaHHS. B mponeci aganTaiii MIKpoOpraHi3aMiB /10 HOBUX YMOB
iCHyBaHHSI BOHM Ha0yBarOTh BIIACTHBOCTEH, IO HE € CIAJKOBO 3aKPIIJICHUMH.
Taki BIacTUBOCTI MOCTYIOBO 3HUKAIOTH, SIKIIO 3HUKAE YMHHHK, 110 3yMOBUB iX
nosiy. Cenekilisi MIKpOOPTaHi3MiB aJanTalll€l0 CKIAIAa€ThCsl 3 JBOX OCHOBHUX
€TaniB: MIJBUILEHHS PE3UCTEHTHOCTI KyJIbTYPH 1 BiAOOPY MOMIMIIEHUX BapIaHTIB.

[Insxom aganTailii MOXHa MiABUIIATA CTIMKICTh MOJIOYHOKHCIMX OaKkTepiid
70 aHTUOIOTHUKIB, XIMIYHMX MpeNapaTiB, KyX0BapchKkoi coil. OTpuMaHi KyJabTypH
MOJIOYHOKHCIIUX OakTepiil, pe3UCTEHTHI 40 aHTUOIOTHKIB - HU3UHY, MEHIIWIIHY 1
cTpentoMinuHy. JloBeleHa MPUCTOCOBAHICTH MOJOYHOKUCIUX OakTepit g0
miABUIIECHOT a00 3HIKEHOI TeMIlepaTypd PO3BHUTKY 1 BUCyIIyBaHHS. [lomimmieHi
dbopMHu MOJIOYHOKHCIIUX OaKTepii, OTpUMaHI MIJISAXOM ajarTallii, 3aCTOCOBYIOTh y
BUPOOHMUIITBI  KHCJIOMOJOYHHMX TMPOAYKTIB 1 JIKYBIBHO-TIPO(DITaKTHUYHUX
Mpenaparis.

Po3pobneno TexHomorii 1 3ampomoHOBaHO i  (PYHKITIOHATBHOTO
XapuyBaHHS  KHCIIOMOJIOYHI  JIeCepTHI  NPOAYKTH 3  IMMOOLUII30BaHUMU
npobioTrkamu [95].

Hust  iMmMoOuTi3arii, OakTepiaibHI KIITHHH PO3TAIOBYIOThCS Y Tei
KEJIATUHY HATypaJbHOTO OUTKOBOTO TPOIYKTY, SKMA CKJIQJA€ThCS 13 CyMIIIi
MOJIIMENTH/IIB 3 PI3HOI MOJEKYISIPHOIO Macor. ImmoOimizamis mpoOioTHYHIX
KyJbTYp JO03BOJISIE MIATPUMYBATU >KUTTEALUIBHICTh KIITHUH Y HECHPUSITIHBUX

yMOBaxX WUIYHKY 1 BIJKPUBA€ IIUPOKI MOKJIMBOCTI CTBOPEHHS MOJOYHUX
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NPOAYKTIB Il (YHKLIOHAJIBHOTO XapuyyBaHHS. BUKOpUCTaHHS BIBCSHOTO Ta
pUCOBOro OOPOIIHA B SIKOCTI MPeO10TUKIB 30aradye MOJIOYHI MPOAYKTH O10JIOTTYHO
AKTUBHMMH PEYOBUHAMHU 1 HAJA€ MEBHUX PEOJIOTTYHUX BIACTUBOCTEM.

Po3pobnena kommosuilisi [Jii BUPOOHUIITBA MOJIOYHHMX JIECEPTIB, IO
MICTUTb CYX€ MOJIOKO 3HEXXKMPEHE, BaHUIIH, KapTOIUITHUN KpOoXMallb, CTadLI13aTop,
BaHUTiH. [lopomiok kopeHs (MWIBHUNA KOPiIHb) IIMPOKO BUKOPUCTOBYETHCS Y
XapyoBii MPOMUCIOBOCTI B SIKOCTI MIHOYTBOpIOBaya Ta emylsibraropa. Orpumana
KOMIIO3UIliI Ma€ HEUTpalbHUI CMaK, L0 Ja€ 3MOTYy PO3POOUTH UIMPOKHI
ACOPTUMEHT JIeCEepTIB 3 PI3HUMHU POCIMHHUMH J00aBKaMHU 1 3HAYHO CKOPOTHUTH
TPUBAJICTh TEXHOJIOTIYHOTO IMKIYy BUTOTOBJICHHS JecepTiB. ['0ToB1 BHpOOHU
MaloTh MOPUCTY KOHCUCTEHIIIIO 1 32 paXyHOK PIBHOMIPHOTO PO3MOJLIEHHS BOJIOTH
JIOBTUi yac 30epiratoTb CBIXKICTb.

Po3poOneno croci® BUPOOHUIITBA JECEPTHUX MPOJAYKTIB, SKHM BKIIOYAE
3MIIIYBaHHS PILAKOI MOJIOYHOI OCHOBM 3 KpyIl'sHOK. B sKocTi Kpyn’ siHOi
CKJ1aioBOi [88] BHKOPHUCTOBYIOTH OOpOITHO (pucoBe abo0 KyKypyaA3sHE), IO
IPOUIIITIO TIonepeaHto TerioBy oOpooky mpu 100-150 °C, 1 3aBapeHe BOAOKO Y
cruiBBigHomeHHI 1:9. Cymim nacTepu3yroTh, 0XO0IOIKYIOTh, BBOJATh JKEIaTHH Y

BUTJIS KariCyJl 3 IMMOOLTI30BaHUMHU MIKpOOpTaHi3MaMH Ta IiICOJI0KYBaB.

2.3.2. ®yHKIiOHAJBbHI MPOAYKTH — HE3aMIHHI CKJIA0BI Xap4yBaHHSA

@depMeHTOBaHI MOJIOYHI TPOAYKTH € OCHOBHUMH IMOCTa4aibHUKAMU
MPOOIOTHYHUX MIKPOOPTaHi3MiB, $KI CHOPUAIOTH MIATPUMIN 1 BITHOBICHHIO
MIKpOOHOi ekosorii moauHu. Jlo mpoOIOTHYHUX KYJIBTYp, SKI 3a0€3MedyrOTh
KOPHCHY [Iif0 Ha OpraHi3M CIOXXHMBada 1 HOPMAaNi3ylOTh CKian Ta (QyHKIil
MIKpO(hIOpH MUTYHKOBO-KHIIIKOBOTO TPAKTy, BIMHOCATHCS TaKi BHAM JIAKTO- Ta
OidimoOakrepit, sk  Lactobacillus  acidophilus, Lactobacillus  casei,
Bifidobacterium spp. (B. adolescentis, B. animalis ssp. lactis, B. bifidum, B.

longum, B. breve). bidinobakrepii — oaHa 3 HAWOUIBII BaXIMBUX TPyl
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MIKpOOpraHi3MiB KHIIKIBHUKA, $IKI JOMIHYIOTH y aHaepoOHid (iopi TOBCTOT
Kuiku [96, 97].

MuixHapogHa MoJjiouHa (enepanis Ha3uBae OIOMPOIYKTaMU Taki CyMilll, B
skux MictuThea He Mennre 110 GidimoGakrepiii B 1 cm. Ciix Bim3HauuTH, mIO IS
OUTBIIOCTI MIKPOOPTaHi3MiB, Kl € MpeACTaBHUKAMH HOPMaJIbHOI MiKpodiopu
KHIIIKOBOTO TPAKTy JIIOJUHU, MOJIOKO € HECIPHUSATIMBUAM CEpPEAOBHINEM I iX
po3BUTKY. Lle moB’g3aH0 3 TUM, 110 B MOJIOLI IPAKTUYHO BIJICYTHI HEOOXIAHI JJIs
PO3BUTKY MIKPOOPTaHi3MiB HU3BKOMOJIEKYJISIPHI CIIOJYKH, Taki SIK BUIbHI
aMIHOKHMCJIOTH, MOHOITYKPH TOII[O, & TAKOX 3 TUM, IO OUIBIIICTH OaKTepii poay
Lactobacillus, Lactococcus 1 Bifidobacterium BigHOCATBCA 0 OOJIraTHUX
aHaepoOiB, Ha 5K HETATUBHO Ji€ PO3YMHEHUN B MOJIOIl KUCEHb MOBITps. Tomy
0idimobakTepii, AKi BIIHOCATHCA 0 aHAepoOiB, B MOJIOII PO3BUBAIOTHCS IyKE
noBiUIBHO [97].

daxiBUSAMHU JOCTIIHKEHO MOXJIMBICTH CYMICHOTO BHKOPHCTaHHs Oihimo- 1
naktoOakTepiii. BuszHadueHo, 10 3HA4YHA KUIBKICTh BHAIB MOJIOYHOKHCIIUX
CTPENTOKOKIB 1 MaJUYOK CTUMYIIOIOTH picT 0idimodiopu B MOJOI, CIPUSIIOTH
30UTBIICHHIO KUIBKOCTI aKTHUBHUX KIITUH OidigobakTepii Ta I1HTEHCHBHOMY
HAKOIMMYCHHIO MTPOAYKTIB iX MeTabomismy [98].

bibimobakrepii nmpuiiMarOTh aKTUBHY ydYacTh Y ITOHOBJICHHI HOPMabHOT
MIKpO(JIOpH KHUIIKIBHUKA TPH KHUIITKOBO-IIIYHKOBHX 3aXBOPIOBAHHSAX Ta TICIA
JMiKyBaHHS aHTHOIOTMKaMH. J[7Is CTUMyNIOBaHHA I1X PO3BUTKY HEOOXIITHO
BUKOPUCTOBYBATH aJalTOBaHI 10 MOJOKa mTamu OidimobakTepiit, 3abe3neuntu
HEOOXITHUN CKJIaJl TOXUBHOTO CEPEAOBHINA 1 CTUMYIATOPIB POCTY IS iX
PO3BUTKY, a TAKOXX KYJIBTUBYBATH iX Pa3oM 3 MOJIOYHOKHCIHMH OaKTEpisiMU, K1
BOJIOJIIIOTh BHCOKOKO [-TalaKTO3WMIa3HOK aKTHBHICTIO, 3a pPaxyHOK SKO1
MiABUIIY€EThCS BiIacHa (B-rajakTo3ua3Ha akTUBHICTH OidimodakTepiit [99].

HeoOxigHo BU3HAYUTH CKJIa]] BHUCOKOE(EKTUBHUX KYJBTYP
MIKPOOPTaHI3MiB, SIK1 MOPSi 3 BUCOKOIO MPOAYKTHUBHICTIO, BOJIOAIIOTH BUCOKOIO Ta

pPI3HOMAHITHOIO O10XIMIYHOI akKTUBHICTIO. [IpaBuibHUM BuOIp O10JOTTYHO
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aKTUBHMX IITaMIB Oi(110- Ta JIAKTOKYJBTYp JJIsi BUPOOHHIITBA (DEpMEHTOBAHUX
MOJIOYHUX MPOJYKTIB JO3BOJSIOTH OTPUMATH SKICTh, 110 BIAMOBITA€ BUMOTaM
HOPMATUBHUX JIOKYMEHTIB 32 OpPraHOJENTUYHUMHU 1  (HI3UKO-XIMIYHUMHU
nokasHukamu [ 100].

B TenepimHii uyac ang 30aradyeHHsS MOJOYHHMX MPOIYKTIB O10JIOTTYHO
aKTUBHUMHU pPEUYOBHMHAMH 1 HaJaHHS iM TEBHUX PEOJIOTIYHUX BIACTUBOCTEH
BUKOPUCTOBY€ETbCA BEJIMKA KUIBKICTh XapyoOBUX J00aBOK (YHKIIOHATBHUX
IHTpEIEHTIB: MPEOIOTUKH, COEBI KOMIIOHEHTH CTaOUII3yr04ul J0OaBKH, 3J1aKOBI Ta
(GpYKTOBO — STiJHI, IJIOJOBO-OBOYEBI HAMOBHIOBAaYl XapyoBi apoMaTU3aTOpH 1
OapBHUKH.

['0n0OBHUMHU apryMeHTOM Ha KOPHUCTHh (YHKI[IOHAJTBHOTO Xap4yBaHHS €
HE3aJ0BUTRHUN CTaH 3/0pOB’Sl JIIOJIEH CIPOBOKOBAHWN MEIUKO-COIIAIbHUM
CTAaHOBHUIIIEM HECIPUATIUBOIO EKOJIOTIEI0, CTpPEcCamMH, 3HAYHUM IOTipIICHHS
SIKICHOT'O CKJIaJy CIIOKHUBAHOT 1K1.

Hepationanbne, pos0anaHcoBaHE XapuyBaHHS pO3IIIANAIOTH SK OJHY 3
nepeayMOB PO3JIaay JiMiTHOT0 OOMIHY 1 MiJIBUIIIEHOTO BMICTY XOJECTEPUHY, 110, B
CBOIO 4Yepry TMpU3BOJAUTH JI0 BHUHUKHEHHS PO3BUTKY CEPIEBO-CYIWHHUX
3axBoptoBaHb. CHOXMBAHHS Xap4yOBHX TMPOAYKTIB, IIO MICTATh y BHUCOKUX
KOHIICHTpAIIIAX JIAKTO- 1 OidimobakTepiid, HE TUIbKK 3a0e3leuye SHEPreTHYHI Ta
CTPYKTYpHI TIOTpeOH, a ¥ CIpUSITIMBI JII€ HA OpraHi3M JIIOAWHU B IUJIOMY YM Ha
MeBHI HWOro cuctemMu Ta opraau. Jns BupoOHuUIITBA (HEepMEHTOBAHUX
(GYHKITIOHATBPHIX MOJIOYHUX TMPOAYKTIB 3 IMYHOMOJETIOIOUYUMHU BIACTUBOCTIMHU
MOXYTh OyTH BUKOPHUCTaHI CHHOIOTHYHI KOMIUICKCH, /IO SIKMX HAJI)KAaTh MOJIOYHI
exctpaktu KopeHiB Echinacei purpurea ta Echinacea pallida, Gaxrtepianbhuii
koHreHTpat Liobas, Liobas LACID. Otpumani ¢hepMeHTOBaHI MOJIOYHO-POCTUHHI
3TyCTKM MOXYTh OyTH OCHOBOIO JJIsi BUPOOHHMITBAa (PEPMEHTOBAHMX HAIOIB,
KHCJIOMOJIOYHOT'O Ta JIOMAIIIHHOTO CUPY, CHPHUX BHPOOiB.

3ampomnoHOBaHO B SKOCTI 30aradyyBaya BUKOPUCTOBYBATH MabTOJEKCTPHH,

SAKUWA OTPUMAHO HUISIXOM (epPMEHTATHBHOI 00pOoOKH Kpoxmanto. BiH € He TUIbKU
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BYTJICBOJIHOIO JJOOABKOIO, SIKa NIEPEBaYKa€ B HAIMOSX CIIOPTCMEHIB, aje 1 BUCTyHa€E B
AKOCT1 MpeO10THKA B AESIKUX O10JIOTTYHMX Mpenaparax. ManbToAeKCTpUH CYTTEBO
BIUIMBA€ HA BOJIOTOYTPUMYIOUY 3JaTHICTh 3ryCTKY, Ha CTIHKICTb HOro [0
MOPYIICHHsS, a TaKOX 3/IaTHICTh A0 BIAHOBIIEHHA. BcraHoBieHo, mo go0OaBka
MaJbTOJEKCTPUHY Yy KUIBKOCTI 5 %, 3a0e3nedye BHUCOKY BOJOTOYTPUMYIOUY
3aTHICTh 1 MOKpAIIy€ PEOJOriuHl BIACTUBOCTI KHUCJIOMOJOYHOro Hamorw. [lpu
BUKOPUCTaHHI aCENTUYHOTO PO3JUBY 1 TepMmi3allii TPUBAIICTb 30epiraHHsl TaKHX
Horypris nipu 6 °C 3poctae 10 90 1i6.

Po3po6ieHO KHMCTOMONIOYHUM CUHOIOTUYHUN HAMiil HA OCHOBI MOJIOYHOT 1
POCIMHHOT CUPOBHHHU, IKUI (PEPMEHTOBAHO MPOOIOTUYHUMH OakTepisiMu. B sikocTi
MOJIOYHOT OCHOBH BHKOPHCTAHO 3HE)KHPEHE MOJIOKO, POCIMHHUX KOMIIOHEHTIB —
pHUCOBE Ta BIBCSIHE OOPOIIIHO, SIK1 MICTATh Y CBOEMY CKJIa/il MIHEpaJIbHI PEYOBUHH -
Kalbllii, MarHi, kamii, ¢ocdop, Bitaminu — Bi, By, PP, HenacuueHi xupHi
KHUCIJIOTH — OJIETHOBY 1 JIIHOJICHOBY, Xap4yoBi BoJIOKHA — B-Tirokan [101].

[Ipu BHKOpHUCTAaHHI BIBCSHOT MYKH NMPOAYKTH 30aradyroThCsi peYOBHHAMU
IPOTUATEPOCKICPOTUYHOT J1i, COJSIMU KaJIito 1 MarHito, M0 0CO0IMBO KOPHUCHO IS
JOJIeH TIOXUJIOTO BIKY, a TaKOX JJIA JIFOJEH 3 3aXBOPIOBAHHSAM CEpIIEBO-CYAMHHOT
CHUCTEMH, TEUIHKH, MIIIUTYHKOBOT 3aJI03H.

BiBcsHa Myka MICTUTh BENMKY KUIBKICTh [-TUIFOKaHY, SKHH CIIpHUsE
3HIDKCHHIO XOJIECTEPUHY, YIOBUIBHIOE IIJABUIIEHHS PIBHS IYKPY Y KpPOB1 ITiCIIs
npuiomy ki, 3a0e3nedye 0ajaHc MyKpY 1 IHCYITiHY.

PucoBa myka mo0Ope mepeTpaBIIIOEThCA, Oarata KpoxmajaeM 1 HEHaCHUYSHUMHU
KUPHUMHU KHUCJIOTAaMH — OJIETHOBOIO 1 JIIHOJEHOBOIO, BUKOPUCTOBYETHCS MJIs
BiIHOBJICHHS aIlleTUTY IICJIS BaXKKOi XBOPOOH.

JlocnmipKeHo BIUTMB  TEIUIOBOT OOpPOOKM HA KHCJIOMOJIOYHI Hamoi 3
crabimizatopamu. CTyImiHb 3aJI€KHOCTI €(QEKTUBHOI BOJIOTH BiJl TeMIEpaTypH
Maiike JUIsS BCiX 3pa3KiB KHCIIOMOJIOYHHMX HAMoOiB 3 crabimizaTopamu Oyma Ha 25 %
BUILIA, HDK y KOHTPOJbHUX 3pa3kax. CTymiHb BTpaTH €(EKTUBHOI B’SI3KOCTI B

nianazoni temnepatyp 4...18 °C Moxe clyryBaTH KpUTEpPIEM [JIsi OLIHKHU
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CTaOUTI3yI04oro epekry J00aBOK, SIKI XapaKTEepPHU3YIOTh CTIMKICTh CTPYKTYpHU 10
TEIUIOBOTO HABAHTAXKEHHSI.

[lexTnHH, K1 MICTSATBHCS B POCIHMHHIM CHPOBHHI 1 BUKOPHCTOBYIOTHCS NPHU
BUPOOHHUIITBI IIMPOKOTO CHEKTPY NPOAYKTIB B XapyuoBiil 1 QapmareBTUUHIN
MIPOMUCIIOBOCTI, BITHOCSTHCS 10 MOJicaxapyuaiB — TAPOKOJIOIIB.

[lekTHM BONOAIIOTH (YHKLIOHAIBHUMHU BIACTUBOCTAMM cTabili3aTopa 3
ApariieyTBOPIOIOYUMH  BIIACTUBOCTSAMHM, 0 HAJa€ XapyoBUM MPOIYKTaMm
cnenu@iyHO1 KOHCUCTeHIli. JloCHiPKeHO BIUIMB MEKTUHY HA KOAryJSIiI0 OUIKIB
MOJIOKa Ta (PI3MKO-XIMIYHI MOKA3HUKH KHUCIOMOJOYHUX MPOAYKTIB, OTPUMAHUX
Npd BUKOPUCTAHHI KHUCIOTHOTO Ta TEPMOKUCIOTHOTO METOJIB KOAryJIsIlii.
BcranoBiieHo, 110 MPUCYTHICTh MEKTHHY CYTTEBO BIUIMBAE HA MPOIIEC YTBOPCHHS
rellio Ta ocagay y pasi koarynsiii 6ukiB. [ligBuIlleHHS TeMnepaTypu MPU3BOIUTD
70 YUIUITbHEHHSI Ta 3HEBOJHEHHS OUIKIB MOJOKa, a MPHUCYTHICTh MEKTUHY JEIIO0
HeiTpanidye 11 mpouecd. 3HAYHO MOIIMPHUBCS IHTEPEC [0 BHUKOPUCTAHHS
0io¢1aBOHOINIB B SIKOCTI Xap4yoBoi J00aBKM B TMPOAYKTaxX JIKyBaJIbHO-
npoUIAKTUYHOrO Tpu3HaueHHs. lle MoXHa MOSCHUTH IIMPOKUM CIEKTPOM iX
OloJoriyHOI ~ AaKTUBHOCTI,  HAcaMmIepesl  BITaMiHHOI, aHTHUMIKpOOHOI  Ta
AHTUOKCUIAHTHOT Jii.

Jlns ynoBiTbHEHHS TMPOIECY OKMCHEHHs BiramiHy C B XapyoBi MPOAYKTH
BBOJIATh AaHTUOKCUJAAHTH. BBEIEHHS aHTHOKHCIIIOBaYa B MOJIOYHI MPOTYKTH TaKOX
MOTIEPE/IKAE Ta TATBMYE MPOIIEC OKUCHEHHS KHUpiB Mojoka [102].

MoJioko micis TeTIoBOi 0OpOoOKM 3aKBallyBald CUMOIOTUYHOIO CYMIIIIIITIO
YUCTHX  KYJIbTYp TEPMO(PUIBHOI  MOJIOYHOKHCIIOI  OOJrapchkoi  MalWyKH
(Lactobacillus delbruecki ssp. bulgaricus) i TepModiTEHOIO MOJIOYHOKHCIIOTO
ctpenTokoky (Streptococcus thermophilus) y cmiBBimHomenHi 1:4. B skocTi
AHTHOKUCIIIOBaYa BHUKOPUCTAIN JUTIIPOKBEPLETHH, SAKHH cepTH(]IKOBAHO SK
XapyoBa J100aBKa.

JlocniizKeHo KHCJIOTOYTBOPIOKOYY aAKTUBHICTb BHUKOPUCTAHUX

MOJOYHOKHCIMX  KYyJIbTYp B  mpoleci  30epiraHfsi,  >KUTTEIISUIbHICTb
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MOJIOYHOKHUCIIMX MIKpOOpraHi3MiB 1 iX mopdonorito. BctaHoBieHo, 1m0 1ogaHHS
JTUT1IPOKBEPLETUHY 1 aCKOPOIHOBOI KMCA0TH B KiibkocTi 0,02 % 1m0 macu xupy,
CTUMYJIIOE PICT 1 PO3BUTOK MOJIOYHOKUCIUX OakTepil. 3ampornoHOBaHO
TEXHOJIOTII0 OTPUMAHHA MOJIOUHO-TIOJIICAXapUJAHUX KOHIIEHTPATIB 3 MEBHUM
CKJIAJ0M 1 (PYHKLIOHATBHUMU BJIACTHUBOCTSIMHU, B OCHOBI SIKOi BUKOPUCTOBYETHCS
nporiec ¢pakilioOHyBaHHS KOMIIOHEHTIB MOJIOYHOI CHUPOBHHHU TOJIicaXapuIamMu —
NEeKTUHOM, TOXITHUMHM IIEJTI0JI03U, ajbriHATaMH, MIKPOOHHMH TOJIicaxapuaamu,
IO J03BOJIIE OTPUMATH Ka3eTHOBMM KOMILUIEKC CKOHIIEHTPOBAHUN y M’STh - CIM
pa3iB, SKHH HE 3MIHIOE CBOTO PO3YMHHOTO KOJIOiTHOAMCIEpCHOro craHy. Lle
piavHa noaidHa no BepuikiB 15-30 % KUPHOCTI, SIKa MOBHICTIO PO3UMHSIETHCS Y
BOAl 1 MoJouHIH cupoBuHi. TeroBa o0podOka g0 100 °C He 3MiHIOE HOTO
po3uunHoCTi [103].

Komb6inariiss KHCJIOMOJOYHOTO MPOAYKTY 3 ToJlicaxapuaaMu POCIMHHOTO
MOXOJ[KEHHSI CTUMYITIOE PICT 1 aKTUBYE KOPUCHY MIKpO(hIOpy OpraHi3mMy JIIOJIUHH,
MOCUJIFOE BCMOKTYBaHHS Kajbllifo. [Ipu BUpOOHHUITBI (hYHKI[IOHATBHUX HAIOIB
3alpONOHOBAHO BUKOPHUCTOBYBATH CHUpOBaTKO-modicaxapunny ¢pakuiro (CIID),
AKy OTPUMYIOTh IIPHU PO3MOAUICHHI MOJIOKa MekTUHoM. Bcrtanoneno, mo CIIO
cripusie 30UThIICHHIO BMICTY (ocdodimiIiB 1 3HWKEHHIO PIBHS TPUTJILEPUIIB,
BHACIIIJIOK YOr0 3pOCTAa€ AHTHOKCHUJAHTHA aKTHBHICTh KpOBI, 3MEHIIYETHCS
JUKEPEJIO  YTBOPEHHS TIAPOINEPEKHUCIB, 3HMKYETbCS KUIBKICTh TMEPEKUCHUX
MPOJYKTIB KPOBI, IO CHOpUsi€ cTadum3aIii KIITHHHUX MeMOpaH 1 MiJBUIIYE
CTIMKICTh OpraHi3mMy 110 il HECIPUATINBUX (HAKTOPIB.

[lepcieKTUBHOIO ~ CHpPOBUHOIO IS TPOIYKTIB  (DYHKIIIOHATLHOTO
MpU3HAYEHHS BU3HAHO 3€PHOBI KYJIbTYPH Ta MPOAYKTH iX MEpepoOKu. 3apoiku i
BUCIBKM TIIIEHUIlI 0arati Ha MiHEepaJdbHI PEUOBMHU — Kambllii, (pochop, marHiu,
3ai30; BiTaMiHM — TOKO(Eeponu, TiamiH, pubodIaBiH, MHUPIAOKCUH, HIAIWH,
MOJIIHEHACHYEH1 KUPHI KUCITOTH.

Byrnesogu  mpencraBiieHl  y  BUIJISAL KPOXMaNllo,  KJIITKOBHHH,

reMILENIONIO3H, JITHIHY, TyMi Ta PO3YMHHUX BYIJIEBOJIB, N0 CKJIAQy SKHUX
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BIIHOCUTBCSI caxapo3a 1 BUIbHI PEeIyKylOud LYKpHU. BUCIBKM BMIIIYIOTH BEIHKY
KUIBKICTh XapyoOBUX BOJOKOH. CHOJIy4YeHHs 3€pHOBUX KOMIIOHEHTIB 3 MOJOYHOIO
OCHOBOIO 3HAYHO MIJBUIIYE XapyoBY 1 010710T1YHY LIHHICTh TOTOBOTO MPOAYKTY.

[Tpu po3po0i KHCIIOMOJIOYHHUX (GyHKIIOHATBHUX IPOJIYKTIB
BUKOPUCTOBYBAJIM J00ABKM 3 TONIHAMOYpPY y BUIJIAJI MOPOILIKIB MOAPIOHEHUX
KOpEeHIB TomiHaMOypy, 1HYJIHY, (pPYKTO30 TIIIOKO3HOrO cupomny. Buznauena
onTHUMalbHa KUIBKICTh J00aBOK ISl MOTYpTiB, anuaoduiiHy, CHUpPHOI Macw.
Po3po6iieHi MpoAyKTH MarTh OJHOPIIHY KOHCHUCTEHIIIO, TPUEMHHUN (QpPyKTOBHI
npucMmak, kpemoBuit kouip, pH 4,1...4.6.

Takum yuHOM, O OCHOBHUX IUISXiB PO3BUTKY MOJOYHOI MTPOMHUCIOBOCTI B
TENEepilllHii  4Yac Cii  BIJHECTH  BIPOBAKYBaHHS HOBHUX  TEXHOJIOTIH
KUCJIOMOJIOUHHUX TPOAYKTIB, K1 JAIOTh 3MOTy TapaHTyBaTH O€3MEYHICTh 1 BUCOKY
AKICTh TPOAYKIllI, @ TaKoXX MiA0lp BIAMOBIIHUX MIKPOOPTaHi3MiB 1 POCIMHHHUX
IHTPEIEHTIB, 110 T03BOJUTH 3HAYHO PO3IIMPUTH ACOPTUMEHT (HEPMEHTOBAHUX
MOJIOYHUX MPOAYKTIB (PYHKIIIOHAJIBHOI CIPSMOBAHOCTI 1 3aJ0BOJIbHUTH BUMOTH
CIIO’KHUBAYIB.

BupoOHHUIITBO CTPYKTYpOBaHUX MPOAYKTIB, B TOMY YHCI1 KHCIOMOJIOYHHUX
JIECEPTHUX BUPOOIB, € OJJHUM 3 CEKTOPIB MOJIOYHOI IPOMUCIOBOCTI, SIKMM IITBUJIKO
1 IWHAMIYHO PO3BUBAETHCSA. BU3HAUYeHHS CTAOLII3YyHOYOI CHCTEMHU IS TEBHUX
MOJIOYHUX JIECEPTHUX MPOAYKTIB JOCTATHHO CKIJIAJIHO, TOMY IO HEOOXiTHO
MIPUXOBYBATH KOMIUIEKC PI3HMX (PaKTOPiB, TaKUX SK (hI3MKO-XIMIYHI BIACTUBOCTI
CHPOBMHHM 1 TOTOBOi TMPOAYKIIi, B3aEMOJII0 CKJIAJOBUX KOMIIOHCHTIB,
OpPraHOJENTUYHI TOKAa3HUKH, O€3MeYHICTh, BapTICTh, 1 3PYUYHICTH TIPH
BUKOPUCTaHHI. 3pOCTaHHS TOMUTY Ha MOJIOYHI JECEPTHI MPOIAYKTH CTUMYIIIOE
po3poOKy 1 OITAaHOBYBaHHS HOBHX TEXHOJOTIM Ha 0araTtb0X MOJOYHHX
mignpuemctpax [103].

BiTun3HsHI BUPOOHUKH MOJIOYHUX MPOIYKTIB IMOYAIN OMTAHOBYBATH BUITYCK
HOBUX Ha HAllIOMY PUHKY JIECEPTHUX MPOJYKTIB 3 BAKOPUCTAHHIM CTa01l113aTOPIB,

SK1 3aBO3SITBCA 13-32 KOPJOHY. AJie KOHKYPEHIISl MOCTYNOBO 30UIBIIYETHCS, IO
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CIIOHYKA€ 10 BIAMOBHU BiJl BHUKOPHUCTAHHS IMIOPTHHUX CTaOUTI3yIOUMX CHCTEM 1
nepexija Ha OUIBII JIeTIeB] BITYU3HSIHI aHAJIOTH.

Hacenenns Ykpainu BiguyBae roctpy notpely B MpOAyKTax, 30arayeHux
BAJl, BiramiHamMu, OCOOJMBO aHTHOKCHUAAHTHOIO  pANY, MiHEpaJIbHUMHU
PEYOBHHAMHM, XapUOBHUMH BOJIOKHAMH, KOMITJICKCAaMH (P€HOJIBHUX CTIONYK, PI3HUMHU
HAllOBHIOBa4YaMM, SIKI MalOTh  O3J0pOBYl Ta JIKYyBaJIbHO-NPOQLIAKTUYHI
BiracTuBocTi. CTBOpeHHS 1 BUPOOHHUIITBO HOBUX BHAIB KOMOIHOBaHUX
KHACJIOMOJIOUHHUX TPOAYKTIB JIO3BOJISIE PO3IIMPUTH ACOPTUMEHT, MaKCUMAaIbHO
BUKOPUCTAaTH BCi KOMITOHCHTH MOJIOKA, BTOPMHHY MOJIOYHY CHPOBHHY 1 pi3HI
30aradqyrodi KOMIIOHEHTH POCIMHHOTO TOXOJKEHHS, SKi CIPUSAIOTH ITiJBHIICHHIO
IMYHHOT'O CTaTyCy OpraHi3My JItOJIUHU.

OgHuM 3  TEePCHCKTUBHHMX HAMNPSMKIB  CTBOPEHHS  (DYHKIIIOHAJIBHUX
KHACJIOMOJIOUHUX (PEPMEHTOBAHHUX MPOAYKTIB € pO3p0OOKa KOMIUICKCHUX 3aKBaCOK
Ha OCHOBI KOHCOPIIIYMiB TPOOIOTUYHHUX OAKTEPiil pi3HUX TAKCOHOMIYHUX TPy, K1
OUTBII CTIHKI 70 HECHPHUATIUBHUX (HAKTOPIB CEPEOBHUINA 1 BOJOAIIOTH OUIBII
BUCOKOIO aKTHUBHICTIO TIOPIBHSHO 3  3aKBacKaMM, SIKI BHUIOTOBJICHI 3
BUKOPUCTAHHSIM YHUCTHUX MOHOKYJIBTYD.

Kpurepismu Binbopy mramis J1akTo- 1 6idimodakTepiii 1 3aKBaITyBaTbHUX
KOMIIO3MIIH € 11X Olojgoriuda aKTUBHICTh, TOOTO 3JaTHICTh 3a0€3IeUuTH
IIPOTHO30BaHUN (PYHKIIOHAJBHUM BIUIMB HA OpPraHi3M JIFOJUHU, a TaKOX
TEXHOJIOTIYHI TapaMeTpH, SIKi JO3BOJSATh OTPUMATH JI€CEPTHI KHUCIOMOJIOYHI
MPOYKTH 3 IEBHUMH (P13UKO-XIMIYHUMH 1 PEOJIOTTUHUMHU BiacTUBOCTIMH [ 104].

Bubip 06i0/OTi4YHO aKTUBHUX MITaMiB JIAKTO- Ta OiQIAOKYIbTYp s
BUPOOHHUIITBA MOJIOYHHX (PEPMEHTOBAHUX [ECEPTHUX MPOAYKTIB 3M1MCHIOBAIHN 3
yycia IITaMiB, K1 3HAWILIM [IUPOKE BUKOPUCTAHHS TMpPU BUPOOHUIITBI
KHCIIOMOJIOUHNX (DYHKITIOHATIbHUX TPOAYKTIB. Hamu mpoBeneHo MOCTiMKEeHHS
JTaKTOOAKTEPii, MO KyJIbTUBYIOThCS Ha Kadeapli XapyoBHX TEXHOJIOTiH Ta
MiKpoOiosorii BIHHMIIBKOrO HAI[lOHAJTBHOTO arpapHOro YHIBEPCUTETY, s

BU3HAYEHHSI IITaMiB, $IKI MalOTh HAWOLIbLIY 3aTHICTH 30POJKYyBAaTH JAKTO3Y,
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MPOTEOIITHYHY aKTUBHICTh, CTIMKICTh 10 KYXOHHOI COJIi, P€HOy Ta aHTHO10THKIB,
a TaKOX JOCIIKEHHSA, $KI TOB’s3aHI 3 BHU3HAYECHHSIM ONTHUMAJIbHUX YMOB
KyJIbTUBYBAaHHS MOJIOYHOKUCIMX OakTepiii mNpu BUPOOHUUTBI JAECEPTHUX
(epMEeHTOBaHUX MPOIYKTIB PYHKIIOHAIBHOTO pu3HaueHHs [104].

Jlns nmporo Bukopuctanu mram Lactococcus lactis ssp. lactis, sikuit mmpoko
3aCTOCOBY€ETbCS NMPU BUPOOHHULTBI KUCIOMOJOYHUX MPOAYKTiB. KynbTuBYyBaHHS
MOJIOYHOKHCIIUX OaKTepiil MpOBOAWIM HA CTaHAAPTHOMY PILAKOMY CEpEeIOBHIII.
OO0k pe3ynbTaTiB AOCHIIKEHb MPOBOJMIM LUISIXOM BHUMIPIOBAaHHSA ONTHYHOT
HIUTBHOCT1 PIAKUX MOXUBHUX CEPEIOBUII B 3aJICKHOCTI BiJl YaCy KYJIbTUBYBaHHSI
Ha ¢oToenexTpokosopumeTpi KOK-3 3a 3aranbHO NPUITHATOIO CXEMOIO.

PesynbraTn BU3HAYCHHS ONTUMAJIbHUX YMOB BUPOIIYBaHHS
MIKpOOpraHi3MiB B 3aiexHocTti Big pH 1 Temneparypu HaBeneHno y tabn. 2.1 Ta
Tabun. 2.2.

Tabnuys 2.1

3asexkHicTh pocty Lactococcus lactis ssp. lactis Bix pH mo:kuBHOT0

cepeIoBHINA

pH KinbkicTs kaiTHH Mikpoopranismis, KYO107/1 cm®
55 27533

6,0 288+23,2

6,5 475+3,5

7,0 496+26,0

7,5 450+21,4

8,5 10+4,5

PesynpTaTté cBiguaTh, MO0 HAWOUIBIIMI PICT MOJOYHOKUCITUX OakTepin
Lactococcus lactis ssp. lactis — mpu pH 7,0 1 Temmepatypi 37...40 °C, miHiMaTbHHNA
—mpu pH 8,5 1 remnepatypi 50 °C. JlakTo3a, 110 MICTUTBCS y MOJIOIIi, € OCHOBHOO
MO’KMBHOIO PEYOBUHOIO JIJISI MIKPOOPTaHi3MiB 3aKBaCKH.

Hamu mpoBefieHO CKpUHIHT MOJOYHOKHCIMX OaKTepid, sIKi OLIIHIOBAIM 3a
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TaKUMU  TOKa3HUKaMHM  SIK  3JaTHICTh  30pOJKyBaTH  JIaKTO3y, PIBEHb
KHCJIOTOYTBOPEHHS Ta MPOTEOJITUYHA AKTUBHICTb.

Tabnuys 2.2

3agexHicTh pocty Lactococcus lactis ssp. lactis Bix remneparypmu

Temneparypa, °C KinbkicTh KiiTuH Mikpooprasizmis, KYO 107 B 1 cm®
32 203£35,5
37 495+7,1
40 461+18,4
45 161+18,4
50 19+1,2

B sIKOCTI MOXMBHOT'O CEpEOBHINA BUKOPUCTOBYBAJIM 3HEKHPEHE MOJIOKO,
crepuinizoBane npu Temneparypi (1214+2) °C 3 Butpumkoro (15+£5) xB. Enepriro
KACJIOTOYTBOPEHHS BU3HAuYajJd 32 HAKOMUYEHHSIM MOJIOYHOI KHUCJIOTH METOIOM
TUTPYBaHHA po3urHOM Jyry [103].

PesynpTaT TmpoBENEHUX JOCHIKEHb HAWOUIBII MOMIMPEHUX IITaMiB
MOJIOYHOKHCIIMX OaKTepid 3a KUIBKICTIO 30pO/KEeHOI 3a 24 TOJ. JTaKTO3H, PIBHEM
KUCIIOTOYTBOPEHHS Ta KUIBKICTIO JKUTTE3JATHUX KJIITHH MIKPOOPraHi3MiB
HaBeneHo B Tabu. 2.3.

Cepen nmociikeHMX HaMHU ITaMIB BUCOKUN PIBEHb CIOKHUBAHHS JIAKTO3H
cnocrepiraerbest 'y Lactobacillus acidophilus, L. delbrueckii ssp. bulgaricus,
S. thermophilus, mo y3romkyerbest 3 JiTepaTypHUMH JTaHUMH. Bimomo, 1m0
HAWOUTBIINK ~ JTAKTO3030pOUKYIOUHMI  TMOTEHIlladl  MaloTh  TepMOo(diibHI
MOJIOYHOKHUCIII CTPENTOKOKH, Cepell SKUX HAWBUIOK [-TallaKTO3UIAA3HOIO
aKTUBHICTIO BOJIOJIi€ BUKOPUCTaHUN Hamu 1rram Str. thermophiles.

®depmeHT B-raiakTo3uaaza TepMo(UIBHOTO CTPENTOKOKAa HAMOLIBIIT aKTUBHO
rizponizye maktoly Monoka mnpu pH 6,7. CTumMynOTh akKTUBHICTH [3-

rajakTo3ua3u KaTionn mosoka [ 104].
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Tabnuys 2.3

XapaKkTepuCTHKA BJIACTUBOCTEH JOCHI/IKEHUX IITAMIB JIAKTO0aKTepiil

Bun nakrobakTepiii KinbkicTi | KuibkicTb PiBeHb KinpkicTh
[ITaMIB |CIIOKHUBAHOI KHCJIOTO- KUTTE3JATHUX
JAKTO3W,% |[yTBOpPEHHs, °T KJIITUH Y
3TyCTKY,
Lactococcus lactis ssp.
_ 3 17,247 157,6£2.1 8,9+0,2
lactis
Lactococcus lactis ssp.
_ 3 15,1+6,5 100,8+4,4 8,5+0,2
cremoris
Lactobacillus casei 3 9,4+6,3 145,7+1,3 8,6+0,2
Lactobacillus plantarum 3 5,9+2,6 127,2+3,2 8,1+0,2
S. thermophilus 3 38,0+7,3 99,8+1,4 8,3+0,2
Lactobacillus acidophilus 3 45,3+6,9 291,9+3,3 8,6+0,2
L. delbrueckii ssp.
_ 3 40,5%7,1 305,045,1 8,4+0,2
bulgaricus

IIpu nii depmenty B-ramakto3wmaazd Ha MOJIOYHHH ITyKOP YTBOPIOIOTHCS

OidimoreHHi TPOMYKTH, SKIi MIIBUINYIOTh AaKTHUBHICTH OidimoOaktepiit 1

CTUMYIIOIOTH iX pO3BUTOK. lIpencraBieHi maHHI CBig4aTh, IO BCi JOCIIKEHI
IITaMHU MPUIATHI IO PO3BUTKY Y MOJIOIII.
30ATHICTE  JOCIHIOHAX  IITaMiB

AHai3yI0uYd  KHCIIOTOYTBOPIOIOTY

MOJIOYHOKUCIMX  OakTepidd, CiA BIA3HAYUTH, IO JAKTOKOKH 1 CTPENTOKOKH
XapaKTepU3yIOThCS BUCOKUM pPIBHEM KHCJIOTOYTBOPEHHS, ajie JIAKTOOAIvIn
L. delbrueckii ssp. bulgaricus i Lactobacillus acidophilus mepeBUIIyIOTh i1HIIII
MOJIOYHOKHUCHI OakTepili 3a piBHEM KHCIOTOYTBOPEHHA. 3a JaHWUMHU (HaxiBIIiB,
IITaMHA MOJIOYHOKHUCIIMX CTPenTOKOKiB Lactococcus lactis ssp. lactis, Lactococcus
lactis ssp. cremoris, S. thermophilus, Lactobacillus acidophilus mpoaykyrots

nepeBakHO L(+) —MOJIOUHY KUCTIOTY, siKa € OUTbII (D1310JI0T1UHO CIPUATIUBOO JJIs

ERVAV)




opra”izMmy mroauHu. AmupodineHi  mamuuka  Lactobacillus  acidophilus
INPUTHIYYIOTh HIKIUIMBY MIKPOQUIOpDY — CaJbMOHENIH, CTA(QUIOKOKH, TOIIO,
BHACJIIIOK 3/IaTHOCTI MPOJYKYBATH AHTUOIOTUKHM auunodiulisg 1 JaKTOUUIUH, Ais
AKUX TMOCUITIOETHCS B TPUCYTHOCTI MOJIOYHOT KUCIIOTH [94].

OuiHKy MNpoTeoJi3y OUIKIB 3a3HAYCHUMU MOJIOYHOKUCIMMHU OaKTepisiMU
BU3HAYaJIM 32 MPUPOCTOM KIUIBKOCTI BUIBHUX aMIHOKUCIOT Yy TUIa3Mi, MICHs
ocaJiKeHHs1 OUIKiB MoJioka 5,0 % pOo34MHOM TPUXJIOPOLITOBOI KUCIOTH, BITHOCHO
KOHTPOJIFO — BMICTY BUIBHUX aMIHOKHUCJIOT Y CTEPUIII30BAHOMY MOJIOII1 10 MPOIECY
dbepmenTaii (tadm. 2.4).

Tabnuys 2.4

IIpoTeoniTH4HA AKTUBHICTD JIAKTOOAKTEPil

Kinbkicte  |[IpupicT BUIBHUX aMIHOKHUCIIOT

Bu nakro6akTepiii JIOCITIJDKECHUX y m1a3Mi MoJjioka, %
mITamMiB IIUKIITYH1 AIIUKJITYH1
Lactococcus lactis ssp. lactis 3 15-85 17-58
Lactococcus lactis ssp. cremoris 3 1-35 (-3)- 27
Lactobacillus casei 3 (-4)-16 98-175
Lactobacillus plantarum 3 45-60 101-187
S. thermophilus 3 (-24) - 78 -30)-115
Lactobacillus acidophilus 3 22-154 191-673
L. delbrueckii ssp. bulgaricus 3 98-147 180-710

Hageneni B Tabin. 2.4. nani cBiq4arh, M0 JOCIIHKEH] ITAMU JaKTOOAKTEPiit
MalpTh PI3HY TMPOTEONITHYHY AaKTHUBHICTh. 3a AYMKOIO (axiBIiB, cymapHa
KUTBKICTh BUIBHHUX aMIHOKHCIIOT, IO MICTUTBCS Y MPOAYKTI, 3aJCKHUTh BiJ
MPOIIECIB MPOTCONITUYHOTO PO3MICIUICHHS OUIKIB MOJIOKAa, TOOTO BHBLIBHCHHS
aMIHOKHMCJIOT 1 TENTHAIB, Ta OJHOYACHOTO iX CMOKMBAHHS B TPOIECI PO3BHUTKY
MOJIOYHOKUCIMX  KynbTyp. Ha#Oinpmuii mpupicT BUIBHUX  aMiHOKHCIIOT
croctepiraerbes npu depmenTallii Mooka jakrooakrepissmu Buais L. delbrueckii

ssp. bulgaricus i L. Acidophilus [102].
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Cepen nocimipKeHUX LITaMIB JIAKTOOAKTEPid MPHUCYTHI TaKi, M0 3HUKYIOTh
KUIBKICTh BUIBHUX aMIHOKHCIIOT, MOPIBHSAHO 3 MOYaTKOBUM piBHEM. Taki mramu
MIKPOOPIraHi3MiB ISl PO3BUTKY Y MOJIOLI MOTPEOYIOTh JOJAaTKOBOI'O BHECEHHS
a30TOBMICHUX CHOJYK a00 CYMICHOT'O BUKOPUCTAHHS 3 1HIIUMH MOJIOYHOKHUCITUMHU
KyJbTypamu, SIKi BOJIOIIOTh 3HAYHOIO MPOTEOJITUYHOI AKTHUBHICTIO, TAKUMU SIK
L. acidophilus a6o L. delbrueckii ssp. bulgaricus. Pe3ynbraTi mpoBeeHUX HaMU
MOIIYKIB CBiIYaTh, IO BCl JOCTIIKEHI IITAMU MOJIOYHOKUCIUX OakTepid 3/1aTHI
PO3BUBATHCS Y MOJIOII, MalOTh BUCOKY aKTUBHICTH JIO0 30pOJKyBaHHS JaKTO3U Ta
npoTeoizy OUIKIB MOJOKA. 3HAYHUM BIUIMB Ha JKUTTE3JIATHICTh JIAKTO- Ta
01p1I0KYNbTYp, Kl HAAXOJATh 3 MOJOYHUMHU (EPMEHTOBAHUMHU MPOAYKTAMH [0
OpraHi3My JIFOJIMHH, Ma€ TpaBHA cucTteMa. ToMy, Mopsj 3 BU3HAYCHHSIM KUTBKOCTI
3pOJKEHOI JIAKTO3HW, 3JIaTHICTIO JI0 KHCJIOTOYTBOPEHHS 1 MPOTEOTITHYHOIO
AKTUBHICTIO MOJIOYHOKHCIJ1 OakTepii OI[IHIOBAJIMCh HAMM 3a CTIHKICTIO JO YMOB
1HT101TOPIB 1X POCTYy — IUIYHKOBOTO COKY, JKOBYI, (p€HONY, XJIOPUIY HATPi0 Ta
aHTHOl0THKIB [98].

BcTanomieHo, 1m0 BCi AOCIIIHI MITaMH JJAaKTOOAKTEPi MalOTh CTIHKICTBH 10
1HT101TOPIB 1X PO3BUTKY: KHCIIOTO CEpEeAOBHINA, XapakTepHoro mis pH nutyHky
(pH 2,0), 40 % sxoBui, 0,3 % po3uuny denoiny, 4,0 % KyXOoHHOI COJI1, MEHIIWIIHY 1
CTpENTOMILUHY, (aroyyTiuBIiCTh iX 3HaXoauThcs Ha piBHI 1,33%. BpaxoByroun
BIJIOMOCTI MIOJ0 BHJOBOTO CKJIaay MIKpOGIOpH MIIYHKOBO-KHIIKOBOTO TPAKTY
JIOJMHU, a TaKOX JOCBIA 3 BUKOPHCTaHHS YHCTUX KYJIbTYp TPH BUPOOHUIITBI
MPOAYKTIB CHEliaIbHOTO NMpU3HadYeHHs [99], HaMu IS OTpUMaHHS CUMOI0THYHUX
CUCTEM 1 BUKOPHUCTAHHS 1X TIPH CTBOPEHHI (DEPMEHTOBAHUX JIECEPTHUX MPOTYKTIB
(GyHKITIOHAIBPHOTO TIpU3HAYEHHsI OyiM BHOpaHi Kibka mTamiB Oidimobakrepiin —
Bifidobacterium bifidum 791, Bifidobacterium longum subsp. longum B 379 M,
Bifidobacterium adolescentis B-1. ITpoBeneHO IOCHTIIKCHHS BKa3aHUX IITaMiB
OidpigobakTepiii Ha CTIHKICTH JO 1HTIOITOPIB POCTY, a TAKOX IX TEXHOJOTIYHHX
BJIACTUBOCTEM 3a TAaKMMHU MOKa3HUKAMH, K aKTUBHICTh (hepMeHTallli MOJIOKa,

€HEeprisi KUCIOTOYTBOPEHHS, AaKTHBHA KHUCIOTHICTH micias ¢epmentauii (pH),
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KUIBKICTh )KUTTE3JJaTHUX KIITUH Y 3TYCTKY.

B po6oTi BUKOpHUCTaIM CTEPUIII30BAHE 3HEKUPEHE MOJIOKO, SIKe HarpiBajiu
no Ttemmeparypu 40°C, ouunryBanu, HarpiBaiu g0 Ttemneparypu 65°C,
roMoreHizyBaiu npu Tucky P=15 Mlla, crepunidyBaiu mnpu Temmeparypi
(121+£2) °C 3 Burpumkoro (15+5) xB., OXOJOMKYyBadu 1O TeMIeEpaTypu
3akBamryBaHHs — (37+1) °C 1 BHOCHIIM 3aKBACKY 3 YHUCTHX KYJIbTYyp OihinodakTepiit
y kinbkocti 5,0 %, sxa mictuts 1x107 KYO/cm3, Ta mpoBoaunm gpepmeHTalio mpu
temnepatypi (37+1) °C.

PesynpTaT mpoBeneHOi mepeBipkM BHOpaHUX BHUAIB OidigoOakTepiil Ha
CTIMKICTh 10 1HT101TOPIB pOCTY HaBeAeH1 y Tabu. 2.5.

Tabnuysa 2.5
CrilikicTh nocaixkeHux mramis Oidinodaxrepii

H0 iHridoiTopis pocrty

o . pH Ph 40 % 0,4 % 4,5 %
Bun 6idigobakrepiii _
2 of. 9 on. JKOBUYI dbenony NaCl
Bifidobacterium bifidum + + + + +
Bifidobacterium longum subsp. + + + + +
Bifidobacterium adolescentis + + + + +

[TpumiTka: «+» — MO3UTUBHUHN PE3YJIbTAT, «-» — HETATUBHHUH PE3yIbTaT

Hamm BcTanoBieHo, mo pgociigHi mrTamMu OidimobakTepiii B mporeci
PO3BUTKY MaIOTh CTIMKICTh JO BHCOKOi KOHIIEHTpAIIil KOBY1, ()eHOITY, HU3bKUX Ta
BHUCOKHX IMOKa3HUKIB pH, a Takok HE yTBOPIOIOTH KaTana3y 1 CIpKOBOJEHb, HE
BITHOBJTIOIOTH HITPATH 1 HITPUTH, HE PO3PIIKYIOTH JKelaTuHy. BpaxoByroun, 110
MK mTamMamMu 0idimoOakTepiii MOXKIUBHM CHHEPTi3M, BHACTIIOK YOTO MPHU iX
CYMICHOMY BUKOPHCTAaHHI MOXYTh ITOKPAIIUTHCS iX TEXHOJIOTIYHI BJIACTHBOCTI,
HaMH TIPOBEJICHI JOCHIDKCHHS 3 BH3HAUYCHHS MOXKJIMBOCTI BHUKOPUCTAHHS
JOCHIJKeHUX ImTamiB OipigobakTepiid y KOHcopuiyMi criBBigHomeHHs 1:1:1 13

103



BMicToM GidizoGakTepiii koxxHOro mramy 1x10*KYO/cm®,

JlocnipkeHHsT  TEXHOJOTIYHUX  BJIACTHMBOCTEH  BHOpaHUX  IITaMmiB
0ipigoOakTepiii Ta iX KOHCOPILIYMY HOPOBOJWJIM 3a TAaKUMHU MOKa3HHUKaMH, SK
aKTUBHICTh  (pepMeHTalii MOJIOKAa, €HEeprid KHUCIOTOYTBOPEHHs, aKTHBHa

KHUCIIOTHICTH Ticiust ¢pepmenTaii (pH), KIIbKICTh )KUTTE3AATHUX KIITHH Y 3TYCTKY

(Tabmn. 2.6).

Tabnuys 2.6
TexHos0rivHi BJaCTUBOCTI J0CJHiTHUX WITaMIB OiinodakTepiit
Bun AKTHUBHICTh | AKTUBHA Enepris KinpkicTp
01dimobakTepiii [pepMeHTallii,| KHUCJIOT- |KUCIOTOYTBOPEHHS| JKUTTE3AATHUX
roJ. HICTb, 3a yac KJIITUH Yy 3TYCTKY,
pH dbepmenTarii Lg KYO/em?®
B. bifidum 49+3 4,8+0,2 6314 8,1+0,2
B. longum 48+5 4.8+0,2 61+2 7,9+0,2
B. adolescentis 49+4 4,7+0,2 64+3 7,8+0,2
Koncopyiym 32+2 4,7+0,1 66+3 8,9+0,1

Pe3ynpTaT eKCEpUMEHTIB MOKa3zalid, IO BCl JOCHIIKEHI IIITaMu
0idimobakTepii, a TAKOXK IX KOHCOPIIIYM, JYyXKe MOBUILHO (PEPMEHTYIOTh MOJIOKO 1
YTBOPIOIOTH HENIUIbHI 3TYCTKH 3 BIJOKPEMJICHHSIM cuUpoBaTku. OTpuMaHi 3TyCTKH
MarTh HU3BKI MOKA3HUKH THUTPOBAaHOI KUCIOTHOCTI 1 pH. Ile MOXIHUBO MOSCHUTH
TUM, IO NMpu (GepMEeHTallli JIAKTO3U, SIK BCTAHOBJEHO psAaoM maociimaukiB [101,
102], 6idimobakTepii pa3oM 3 MOJOYHOIO KHUCIOTOI0 HAKOMUYYIOTh TaKOX OITOBY
kucnoty (mo 30...40 %), sxka Mae 3HAYHO BUIIMK CTYNIHb JUCOIIAIii, IO
MPU3BOAUTH 10 3HIKCHHS aKTUBHOT KUCIOTHOCTI MOJIOKA.

IoHHM BOJIHIO, SIKI YTBOPIOIOTHCS BHACIIJIOK JIUCOIIIAINT MOJIOYHOI Ta OI[TOBOT
KHUCIIOT, TIPUETHYIOTHCS O BUTBHUX KapOOKCHUIBHUX TPYI KHUCIOT 1 KHUCIOTHUX
rpyn GocopHOi KUCIOTH KazeiHy, MPUAYHIYIOTh iX TUCOINAII0 1 THM CaMUM
3HUXKYIOTH BIJI’€MHUM 3apsia Miren kaseiny. I1ia giero MoJo9HOi 1 OITOBOT KHUCIIOT
BiIOyBaeThbCcsl Aectabimizamis Milead Kas3eiHy BHACHIIOK BIAIMICIIJICHHS Bij

104




Ka3eiHaT Kanbliil ochaTHOrO KOMILIEKCY 1 Iepexoy y miazMy docdaTy Kaabllio
Ta OPraHIYHOrO Kayblilo, fKi € HOro cTpykrypHumu enemeHTamu. Docdar
KaJIBIIIIO M1 IIEF0 MOJIOYHOT 1 OI[TOBOT KUCJIOT MEPEXOJIUTH 13 HEPO3ZUUHHOTO CTaHY
y PO3UMHHUHN JIaKTaT Kajibllit0. TakuM 4YMHOM OTpUMaHI HAMU JlaHl CBIIYaTh, IO
0ipigoOakTepii 37aTHI PO3BUBATHCS B MPUCYTHOCTI JAKTO3HM, HAKONUYYBATH
6ioMacy 1 3HWKYBaTH aKTHUBHY KHUCJIOTHICTh MOJIOKA.

JIjist BUBHaY€HHs CTIMKOCTI OTPUMAHOTO HaMU KOHCOpIiyMmy Oidinobakrepiit
710 HECHPHUSATIMBUX YMOB KHCJIOTHOCTI IIIYHKY Ta B 3aJICKHOCTI BiJ] TPUBAJIOCTI
30epiraHHs TOTOBOi MPOJYKIli, OMUPAOYKUCh HA Pe3yJbTaTU AOCIHIAIB (PaxiBIliB 3
BU3HAUEHHS CTIMKOCTI OKpeMHX BHUJIB OipimobakTepiii B ymMoBax HAOIMKEHUX J0
nutyHky (comsina kuciora pH 2,0 1 pH 3,0), a Takox B ymMoBax 30epiraHasi roTOBO1
npoaykiii (Mosmoyna kuciora pH 3,0 1 pH 4), HamMmu nipoBeeHO AOCTITKEHHS 3
BU3HAYCHHS KUTTE3AATHOCTI KIIITUH OTPUMAHOT0 KOHCOPIiyMy OidimodbakTepiii 10
AQHAJIOTTYHUX HECHPUSTIMBUX YMOB, BHUKOPUCTOBYIOUM 0OpaHy GaxiBUAMHU
TPUBAIICTh BUTPUMKH,: Npu BUKopucTanHi HC1 — 5,0 roauH, npu BUKOPUCTaHHI
MOJIOYHOI KUCJIOTH — 24 roA. B AKOCTI KOHTpPOJIIO BUKOPUCTAIHM CTEPUIII30BAHE
3akBaiene Mosioko [101]

JlocaimKeHHsT — TMOKa3aldd, IO  KUIBKICTb  JKUTTE3NATHUX  KJIITHH
0idimobakTepiii KOHCOPIIYMY MPOTATOM S5 TOAWH 30epiraHHs B NPHCYTHOCTI
COJISTHOT KUCJIOTH TIOCTYTIOBO 3MEHIIIYETHCS. AJI€ CIIiJT BII3HAYUTH, 11O TOPIBHSHO 3
KOHTPOJIEM KUIBKICTh IKUTTE3AATHUX KIITHH OidimoOakTepiil KOHCOPIIyMY
BTpadaeTbes Ha piBHI (%): mpoTarom nepinoi rogunu 30epiranus npu pH 3,0 — 0,
napyroi — 0,6, Tpetboi — 1,7, yeTBeproi — 2,5, m’saroi — 5,2; pu pH 2,0, BiamoBiHO.
Brpatu xxutre3nataux kiaiTuH 0idimo0akTepiil y KOHCOPIiyMi MICHS 1’ SITH TOJAWH
30epiranns npu pH 2,0 maibke B 2 pasu Outbiie, HiX npu pH 3,0. PesymbpraTtn
JOCII/HKCHHS KUTTE3AATHOCTI KIITHH Oidigo0akTepiil y KOHCOPIiyMi B yMOBax
30epiranHsi TOTOBOi MPOMYKIIIl (B MPUCYTHOCTI MOJIOYHOI KHCIIOTH) HAaBEJCHI HA

puc. 2.1.

105



89 —

8,8 \

s

8,7

86 |
8,5

AN
83 \

¥ 1

=2

KiNbKiCTb }UTTE3AATHUX KANITUH
6idigobakTepin Lg KYO/cm?

0 6 12 18 24
TpuBanicTb, roa
q
Puc.  2.1. KuUIbKICTh  KHUTTE€3JATHUX  KJIITHH  KOHCOPUiyMY

OipinodakTepiii Bix TpuBajOCcTI 30epiraHHA B NPHCYTHOCTI MOJOYHOI

kucjaoru: 1-pH4,0;2-pH 3,0

B mpucyrHOCTI MONIOYHOI KHCIOTH TIpH 30epiraHHi OTPUMAaHUX 3TYCTKIB
npoTAroM 24 ToJl. KUTBKICTh KUTTE3AATHUX KIITUH O1dimobakTepiii KOHCOPIIyMY
micys 6 roAuH 30epiraHHs MOYMHAE MOCTYIOBO 3MEHIITYBAaTUCH 1 yepe3 24 roAuHu
BTpata ix nmpu pH 4,0 cranosuts 3,4 %, pu pH 3,0 — 6,2 %.

Hagpeneni nani 103BOJISIOTH 3pOOUTH BUCHOBOK, III0 CTBOPEHUN KOHCOPIIyM
13 BUKOpHUCTaHUX INTaMiB OidimoOakTepiii € epeKTUBHUM 1 HOro MOXKIIHUBO
BUKOPUCTOBYBAaTH TpU BUPOOHUIITBI (PEPMEHTOBAHMX JIECEPTHUX TMPOMYKTIB.
OTpumaHi eKCIepUMEHTaJIbHI JaHl CJHiA  pO3MJISiAaTH  SIK  OCHOBY  JUIA
MIPOTHO3YBaHHS 30€PEeKEHHS aKTUBHOCTI O1(himo0aKkTepiil mpu MPOXOIKEHHI Yepe3
[IUTYHKOBO-KUIIKOBUM TPAKT 1 MOXJIMBICTh MPMKUTHUCS y KUIIKIBHUKY, a TaKOX
JI03BOJISIE  TIPOTHO3YBATH BIDKUBAaHHS OiimobakTepiii y CKIaai MOJOYHUX
(dbepMeHTOBaHMX JECEPTHHUX MPOIYKTIB B MPOIIECi 30epiranHs.

Otpumani pe3yiabTaTd CBiUYaTh, IO CTBOPEHHS KOHCOPIIYMIB 3 OKPEMHUX
mramiB 0i¢imo0akTepiid JO3BOJISE 3HAYHO MOKPAITATH TEXHOJOTTYHI BJIACTHBOCTI
0ipimobakTepiif, HAKII0O TMPU BUKOPUCTAHHI OKPEMHUX KYJIBTYp 3TYCTKH
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yTBOprOBaiIuCh uepe3 48..49 roauH, TO MNpU BUKOPUCTAHHI KOHCOPLIyMY
0idimo0akTepiii TepMiH YTBOPEHHsI 3TYCTKIB CKOpOTUBCS A0 28...32 roauH, a
KUIBKICTh KUTTE3JATHUX KIITUH MIABUIIYETHCA Y cepelHbOMY B 3...4 pasu, 110
BKazye Ha BIACYTHICTb B3a€MHOIO IPUTHIYEHHS BUKOPUCTAaHUX IITaMIB
0idimobakTepiii KOHCOPIiyMY, a TaKOX Ha Te, II0 BHKOPHUCTaHI IITaMH
01dim06akTepiil y KOHCOPIIyMi CTUMYIIOIOTh PO3BUTOK ojaHe oaHoro [98]. Ilpu
[IbOMY OpraHOJENTUYHI MOKA3HUKH OTPUMAaHUX KHUCIOMOJOYHHUX 3TYCTKIB He
3MIHIOIOTHCS.

OTxe MOXHa 3pOOUTH BHUCHOBOK, IO JJIi PO3BUTKY YHUCTHUX KYIbTYp
O0ipigoOakrepiii  HeoOximHi  OidigmocTumynodl  (akTopu, a  TaKOX
MIKpOOPraHi3MHu, $Kl 3[aTHI B MPOLECI >KUTTEAUIBHOCTI 30araTUTH TOKHUBHE
CepelloBUIIE JOCTYMHUMH JJi HUX a30TUCTUMHU Ta IHIIUMH TOXUBHUMH

pPC€UOBHHAMMU.

2.3.3. BigigocTumyo04i iHrpegieHTH 1151 1eCePpTHUX (PepMEeHTOBAHUX

NMPOIYKTIB

CtBopeHHS CHHOIOTMYHHMX (YHKIIIOHAIBHUX IMPOAYKTIB 3 BHKOPHUCTAHHIM
npeOIOTHKIB — IHTPETIEHTIB MPUPOJTHOTO TMOXOKEHHS, K1 37aTHI CTUMYJIIOBATH
PO3BHTOK TPOOIOTUYHUX KYJIBTYP BITHOCUTBCSA 10 TEPCIEKTUBHUX HANPIMKIB
PO3IIMPEHHS ACOPTUMEHTY (DYHKITIOHATbHUX MPOAYKTIB XapuyBaHHS.

Hamu npoBefeHo MoCiKeHHs BIUIMBY (PPYKTO3H, JIAKTYJI03HU Ta IHYIIHY SIK
OipimorenHux (¢akTopiB Ha PO3BUTOK OidimodakTepiii. B sSKOCTI KOHTpOIIO
BUKOPUCTAIM CTEPUIII30BAHE 3HEKHUPEHE MOJOKO 6e3 0ihiqocTUMyIsSTOPIB,
3aKBaIieHe KOHCOPIiyMOM 0idigo0akTepiii y Tii ke KUTBKOCTI.

VY crepuitizoBane 3HEXHpPeHE MoJoko goaaBanu Bix 0,1 1o 0,5 % ¢pykrosn.
Otpumany cymim HarpiBanu a0 temmnepatrypu 40 °C, ouunryBaiu, HarpiBaiu 10
temneparypu 65 °C, romoreHidyBaim npu TUCKY P=(15+2) Mlla 1 nausa

BUKJIIOYEHHS BIUIUBY CTOPOHHBOI MIKpO(MIJIOpPU CTEpUIIIZYBaIM MPHU TEMIIEpaTypi
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(121+£2) °C 3 Burpumkoro (15+5) xB., OXOJOMXKyBadu OO TeMIEpaTypu
3akBamryBaHHs — (37+1) °C. B oxonokeHy cymilll BHOCUJIM CTapTOBY KYJIBTYpY 1
npoBoauiu gepmentanito g0 pH 4,6...4,7, ToOTO 10 YTBOPEHHS 3TYyCTKY.
3aJIeKHICTh KUIBKOCTI JKUTTE3ATHUX KITUH O1¢inodakTepiii B OTpUMaHUX
3rycTKax Bl MacoBOi 4acTku (pykTo3u sk OididocTtumynioroyoro ¢akropa

HaBeJIeH1 Ha puc. 2.2.
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Puc. 2.2. 3anexHICTb KiJILKOCTI ;KUTTE3AATHUX KJIITHH Oidinodakrepiil y

KHCJIOMOJIOYHHUX 3TYCTKAX B 3aJIeKHOCTI Big macoBoi yacTku ¢pykrosm: 1 -

konmpoaw, 2-0,1 %; 3-0,2 %; 4-0,3 %; 5-0,4 %; 6 - 0,5 %.

3HauHe 3pOCTaHHS KUIBKOCTI JKUTTE3NAaTHUX KIITUH OidimobakTepiii, 3a
IyMKOIO (axiBIliB, MOXHa TMOSCHUTH THUM, IO B TIPOIECI MOJOYHOKHUCIOTO
OpoxinHs (pyKTO3a € TMEPBUHHOIO JaHKOK y Merabonismi Oidimodmopu. V
BUTISIAL PpyKTO30-6-hochary PppykTo3a BKIFOUAETHCS y Tpolec OpOJiHHSA, IO
cnpusie OUTBIIT MBUIKOMY HaKOMUYeHHIO Oiomacu 6idimodakrepiit [105].

JlakTyno3a € HaWOLIBII JOCTIIHKEHUM MPEOIOTHKOM Yy CBiTi. BimMiHHICTH
JAKTYJIO3M BiJl IHIIMX ITyKPiB TOJSATAE B TOMY, IIO0 BOHA HE MEPETPABIIOETHCS Y

BCPXHbBOMY BiI[I[iJ'IKy ILTYHKOBO-KHIOIKOBOTI'O TPAKTY, 4 HAAXOANTH B TOBCTY KHUIIKY
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y HE3MIHHOMY BUIJIAJl, NI€ CIYT'YE CTUMYJISITOPOM POCTY 1 PO3BUTKY BIIACHOI
6idinodnopu «rocrogapsi». B Toil ke yac jgakTyno03a HE CIyrye cyOCTpaToM MJis
MAaTOT€HHOI MIKpO(JIOpH, B TOMY YHCII KHUIIKOBOI MajJU4YKA 1 CalbMOHENIU
[106, 107].

CborogHi Ha PpUHKY YKpaiHM MNPUCYTHIH KOHIEHTPAT JIAKTYJIO3U
«Jlakrycan» y Burnani cupony, skuih Mictuth 40 % naktyno3u. KiiHiuHuMH
JOCIIPKEeHHSIMU JIOBEJICHO, 1110 BIH MOX€ OyTH PEeKOMEHAOBAHUM sIK MpeOioTHUHA
no0aBka TpPU BUTOTOBIEHI (EPMEHTOBAHUX  KHCIOMOJIOYHHUX TPOJYKTIB
(GYHKIIOHATBHOI CHOPSIMOBAHOCTI MPH 3aXBOPIOBAHHSAX IITYHKOBO-KUIIIKOBOTO
Tpakty [108].

Jlyiss BU3HAUEHHS ONTHUMAIIbHOT KUTBKOCTI cupony «JlakTycaH» y mecepTHUX
(epMEHTOBaHMX KHUCIIOMOJIOYHUX TMPOAYKTaX, HaMH in Vitro TpPOBEICHO
JOCIIKEHHSI, SK1 OB’ s13aH1 3 BUBHAUYECHHAM NMPEOIOTUYHUX BJIIACTUBOCTEU CHUPOITY
JAKTYJI03W TPU BUKOPUCTAHHI KoHcopuiymy Oidimobakrepiit (B. bifidum + B.
longum + B. adolescentis). Onuparduch Ha BIJOMOCT1 3 BUKOPUCTAHHS JIAKTYJIO3U
Opy BUPOOHHUIITBI MOJIOYHMX TMPOAYKTIB, CHPON JIAKTYJO3HM BHOCHIH y
CTEPIITI30BaHE 3HEKUPEHE MOJIOKO Yy KIUIBKOCTI, sIKa BIAIMOBiIaja 30UTBIICHHIO
KOHIIEHTpaIlii Jaktyno3n y mosoni Big 0,1 mo 0,6 %. B migroropieHy cymimr
BHocwin 5,0 % 3akBackM |y BUIJSNAlI  KOHcopiiymy OidimobakTepiin 13
KoHIeHTparieto 1x10*KYO/cm®,

KonTponeM ciyryBano cTepuili3oBaHe 3HEKHUPEHE MOJOKO 3aKBallEHE
KOHcOpiiyMoM  OidimobakTepiii 0e3 momaBaHHS JAKTYJIO3U. EXHOJOTIUHY
MIATOTOBKY OTPUMAHOi CYMIlli JO 3aKBallyBaHHS 1 TMpPOIEC 3aKBalllyBaHHS
MPOBOJIMJIA TaK camMo, SK 1 3 BUKOPUCTAHHAM Oi)imoCTUMYIATOPY (DPYKTO3H.
3anexHICTh KUTBKOCTI KUTTE3MATHUX KIITUH 01(himoOaKTepii Bi MaCOBOI YaCTKH
JAKTYJI031 Y 3HE)KUPEHOMY MOJIOI[1 HaBeIeHO Ha puc. 2.3.

HaBeneni maHi cBimuaTh, MO IS JOCSITHEHHS MPOOIOTUYHOTO €(EeKTy
noctatHbo BHecTH 0,1 % makTyno3M, 1 KUIBKICTh JKUTTE3NATHUX KIITHH

0ipimobakTepiit B mpoieci ¢depMeHTalli NpoTaromM 6 TOAWH, MOPIBHSHO 3
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BUXiZHOIO KimbkicTio 1x102KYO/cm® 36impmyerses g0 6x10°KYO/em®. 1le
CBIIUMTD, 110 KUIbKICTh OipimobakTepii, sika yTBOproeTbesa B npucytHocti 0,1 %

JAKTYJIO3M, 3/JaTHa 3a0e3NMeYuTH MNpPOoOIOTHUYHUN e(EeKT BIUIMBY Ha OpraHizm

8 -
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6 =
4 =
3 -
2 - T T T T T T
1 2 3 4 5 6 7

MacoBa JyacTka1axkTyanosm, %o

JIFOTUHU.

KimbKicTh JKUTTE3MATHUX KIIITHH
6idinobaxtepiii Lg KYO/cm?
wu

Puc. 2.3. 3aje:xkHicTh KiJILKOCTI dKUTTE3TATHUX KJIITHH OiinodakTepiii y
3rycTKax BiJ MacoBoi YacTkM JakTtyao3u: 1 — xoumponaws, 2 — 0,1 %; 3 — 0,2 %;

4-0,3%;5-0,4%;6-0,5%;7-0,6%

Binomo, mo mopsiax 3 mnpebloTmuHUM edeKToM, S[Kui 3abe3neuye
JTKyBaJbHO-NIPOQITAKTUYHANA BIUIMB Ha CTaH MpPoOIOTHYHOI Mikpodaopu
KHIIKIBHUKA, JIAKTYJ103a BIUTUBAE TAaKOX Ha (DYHKIIIOHYBaHHS TMEYIHKU Ta HEPBOBOT
CUCTEMH, TOMY BMICT ii y KHCIOMOJIOYHMX MPOAYKTaX IMOBUHEH CKJIAJaTh HE
menie 0,6%.

B sxocti OidimocTumynaTopa HaMu OyJ0 BUKOPUCTAHO IHYJIH y BUTJISAII
CyXOro BOJIOPO3YMHHOTO KOHIICHTPATy TOIHAMOypa, 10 BYTJIEBOJHOTO CKIIATy
aKoro BxonuTh He MeHIne 70 % inyminy. HaBakku KOHIIEHTpaTy TOMiHAMOYpPY Bif
0,1 mo 0,5 % po3umMHsIIN y HEBETUKIN KUTBKOCTI CTEPUIII30BAHOTO 3HEKUPEHOTO
MOJIOKA, HAarpiBaJid NpU MOCTIHHOMY mepemimyBanHi 10 Temmnepatypu (90+2) °C,
BUTPUMYBAJIHM MPOTITOM 5 XB., OXOJOJUKYyBalIM 10 Temmeparypu (55+£2) °C 1
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J0/laBajid 0 CTEPUJII30BAHOI MOJIOYHOI OCHOBHU. TEXHOJIOTIYHY HiATOTOBKY
OTPUMAHO1 CYMIllll JO 3aKBallyBaHHS 1 MPOLEC 3aKBalllyBaHHS MPOBOAMWIN Tak
caMo 1y Tii ke KUIBKOCTI, SIK 1 3 BUKOPUCTaHHAM O0i(p110CTUMYIATOPIB (PpyKTO3U
Ta JIAKTYJIO3U.

3aNexHICTh KUIBKOCTI )KUTTE3IaTHUX KIITHH 01igo0akTepiii B OTpUMaHUX
3ryCTKax BiJI MacoBOi YacTKHU IHYJNiHY, SK O01(hi0ocTUMYII004Y0ro (Qakropa,

HaBeJIeH1 Ha puc. 2.4.
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MacoBa yacTka HyIHY, %

Gidimobakrepiit Lg KVO/em3

KITBKICTE KUTTE3IATHIX KIITIH

Puc. 2.4. 3anexHiCTb KiJILKOCTI )KUTTE3AATHUX KJIITHH Oidinodakrepiii y

KHCJIOMOJIOYHUX 3TYCTKaX B 3aJI€KHOCTI Bil MacoBoi 4acTkM iHyjdiny: 1 —

konmpoaws, 2 —0,1 %; 3 -0,2 %; 4—-0,3 %; 5-0,4 %; 6 — 0,5 %.

[Ipu BuKOpuCTaHHI B sKOCTI OidimocTuMynsTopa iHYJIIHY BiTOyBa€eThCs
3HAYHE 3POCTAaHHS KUIBKOCTI KUTTE3MATHUX KIITHH OidimobakTepii, 1Mo MoKHA
MOSICHUTH XIMIYHUM CKJIaJIOM KOHIIGHTPATy TOIIHAMOypa, BYIJICBOJIU SKOTO
MPEICTaBIICH] 1HYTIHOM, PPYKTO3010 1 11 MOX1THIMHU.

KpiMm Toro, mo ckmamy KOHIIEHTpaTy ToOmiHAMOypa BXOJSATH IMOBHOIIHHI
OUIKM, BiTaMiHM, MIiHEpadbHI pPEUYOBHHHM, TIEKTHHHU, SKI TEX CIPHSIIOTH
MOKPAIICHHIO POCTY 1 pO3BUTKY Oip1i00aKTepiil.

TakuM 4MHOM, IpEICTaBIEHI PE3yJAbTaTH 3 JOCIIKEHHA J1i 0OpaHUX HaMu
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01p110CTUMYIATOPIB CBIAYaTh, IO A00ABKH (PYKTO3HM, JAKTYJIO3M Ta IHYIIHY
HaBiTh y KiIbkocTi 0,1 % 31aTHI 3a0€e3neunT MpoOIOTUYHUN e(PEeKT, CTUMYITIOBATH
picT 1 po3BUTOK OihinoOakTepil y 3HEKUPEHOMY CTEPUIII30BAHOMY MOJIOLI B
KiNIbKOCTI 3Ha4uHO B, Hix 1x10°KYO/cms.

3a nymkoro (haxiBIliB, JaKTyI03a 1 JAKTO3a TiIpOJIi3yIOThCs 10 MOHOIIYKPIB,
SIK1 BUKOHYIOTh POJIb €HEPTeTUUHOTO MaTeplainy /i po3BUTKY OiimoOakTepiil.

JIisi  BU3HAYCHHS pAIiOHATBLHUX TEXHOJIOTIYHHUX TapaMeTpiB MPOIECy
30poKyBaHHSI TIPOBEACHO JTOCTIKEHHS Tpoliecy (hepMeHTallli CTEpHIi30BaHOTO
3HEKUPEHOT0 MOJIOKa KOHCOpPIIyMOM Oidimobakrepiii B CyMICHIM NPUCYTHOCTI
BUOpaHUX HaMU O1QIIOCTUMYIATOPIB — (PPYKTO3U, JAKTYJIO3W Ta IHYJIIHY. Y
CTEpWIII30BaHE 3HEKHPEHE MOJIOKO BHOCWIM  TOMEPEJHBO  ITiTOTOBIICHI
oipigocTumynsiTopu ipu Temneparypi (55+2) °C.

[lomanpmii  omepanii 0OpoOKM  OTPUMAHOi  CyMilli  MNPOBOAMIU Y
MOCJIIZIOBHOCTI 1 TEXHOJIOTIYHUX PEXHMMaxX HaBEJICHHX paHime. B miaroroieHy
cymim BHocuin 5,0 % 3akBacku y BHIJIAAI KOHcopuiymy Oidimobakrepiit 13
koHueHTpariero 1x10° KYO/cm®. KonTponem Oyino 3HEXKHpPEHE CTepUIIi30BaHe
MOJIOKO 0€3 CTUMYJISITOPIB POCTY 3aKBallleHe KOHCOPIliyMoM OidimodakTepii y Tik
e KUTBKOCTI.

ITponiec depmenTarii npoBoauiIn 10 yrBopeHHs 3ryctkiB (pH 4,6...4,7). B
mpolleci 3akBalllyBaHHS BHU3HAYalM 3MIHY AaKTHBHOI KHCIIOTHOCTi, THTPOBAaHOI
KHCIIOTHOCTI, & TAKOX B’SI3KICTh OTPUMAHUX 3TyCTKIB.

3a yac pepMeHTalii CTEpPUIII30BAHOTO 3HEKHUPEHOTO MOJIOKA KOHCOPIIIYMOM
0idimobakTepiii, SKU O YTBOPEHHS 3TYCTKIB TPUBA€E 6 TOJ., aKTUBHA KUCJIOTHICTh
B MIPUCYTHOCTI OidigocTumynsTopa ¢GpykTo3u gocsria piBas pH 4,64, nakrynosu
— pH 4,6, inyniny — pH 4,5, 6e3 6edinoctumynstopiB — pH 4,7, B Tol 4ac sk
TUTPOBaHA KUCJIOTHICTh AOCSTIIA, BiAMOBIAHO, 68, 72, 741 52 %.

binbm HU3BKY aKTHBHY KHCIOTHICTH Y TIOPIBHSHHI 3 KOHTPOJEM 1 3HAYHO
BUIIlY TUTPOBAHY KUCIOTHICTH 3pa3KiB 3 01piAOCTUMYISITOPAMU MOKHA TMOSACHUTH

MIJBUILICHOK aKTUBHICTIO OipigoOakTepiii B MpUCYTHOCTI OiiIOCTUMYISATOPIB,
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i JAI€I0 SIKUX B MPOLEC OPOJAIHHSA MOPSAJ 3 MOJOYHOIO KHCIOTOK YTBOPIOETHCS
OIITOBA KHUCJIOTA, SIKa € OUIBII CUJIBHUM EJEKTPOIITOM MOPIBHSIHO 3 MOJIOYHOIO
KHUCIIOTOMO [99].

B’a3kicTh 3pas3kiB, OJEpKaHUX 3 BHUKOPUCTAHHAM Oi(hiIOCTUMYIATOPIB,
3AJIMIIAETHCS  MalKe HE3MIHHOIO NPOTATOM MEpIIUMX JBOX TOJUH MpoLEecy
3aKBalIyBaHHS 1 KUCJIOTHICTh 3pa3KiB Mailke He 3MiHIO€TbCs. OCOOIMBO HIBUAKO
BIIOYBA€THCSI HAPOCTAHHS B’ SA3KOCT1 HAMPUKIHI[I TPOLIECY 3aKBAIlyBaHHS.

[Ipotarom miectu ToAuH npouecy GpepMeHTallii aJanToBaHUMU KYJIbTypaMu
Cepe/lHE 3HAYEHHS B’SI3KOCTI 3pa3KiB 3 BUKOPUCTAHHSAM (QPYKTO3M Jocsrio 48 c,
JaKTyno3u — 46 c, iHynaiHy — 52 ¢, B TOH 4ac SiK B’SI3KICTh KOHTPOJBHOTO 3pa3ka
CTaHOBHJIA TUTBKH 41 C.

BuzHaueHHs KUIBKOCTI )KUTTE3AaTHUX KIITUH OidpigoOakTepiid micis MeCTH
roJuH 30pO/KyBaHHS B MPUCYTHOCTI O1(1AOCTUMYISATOPIB IMOKa3ajao, L0 BCl

OTpUMaHI1 3ryCTKH MalOTh BUCOKI MPOOIOTUYHI BIACTUBOCTI (puc. 2.5).
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OipinodaxTep iif

KUIbKICTh KUTTE3IATHUX KITHH

TpuBamicTs 30epiraHHS, rof

Puc. 2.5, KinbkocTh SKUTTE3NAaTHUX KJIITHH Oidinodakrepiii y
3HeKMPEeHOMY MOJoWi, Bin TpuBajgocti ¢epmenrtaunii: 1 - xommpons, 2 -

@pykmo3sa, 3 - nakmynosa, 4 — iHyin
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TakuM YMHOM MOXHA BIA3HAYUTH, WO JJS POCTYy 1 PO3BUTKY
01dim100akTepiit HAUOUTBII CIPUSTIMBUM CEPEAOBHUIIEM € aKTUBHA KUCJOTHICThH B
mTepBanit  pH  6,6...5,5. Ilpomec  depmenTanii  3HEKUPEHOTO  MOJIOKA
CYNPOBOJIKYEThCS  MOCTYIMOBUM  30UIbIIEHHAM TUTPOBAHOI KHCJIOTHOCTI 1
3HM)KEHHSAM aKTUBHOI1 KMCJIOTHOCTI 332 paXyHOK HAKOTIMYEHHSI MOJIOYHOT 1 OLTOBOT
KHUCJIOT, 110 MPU3BOAUTH 1O YHOBUIbHEHHS HApOCTaHHS KUIBKOCTI JKUTTE3IaTHUX
KIiThH O1digoOakTepii, Kl Ipu NOCATHEHHI cTaHy reneyTBopeHHs (pH 4,6...4,7),
noraHo po3suBaroThcs [109].

OTxe, OTpUMaHl HaMH pe3yJbTaTH CBiAYaTh, IO MPU BUKOPUCTAHHI
01h110CTUMYIATOPIB — QPYKTO3U, JTAKTYJIO3U Ta IHYJIIHY HE TUIBKU 30UIBIIYETHCS
KUTBKICTh JKUTTE3ATHUX KIITHH OidimobakTepiil, ane il 3HAUHO 3pOCTa€ B’ A3KICTh
OTPUMAHUX 3TYCTKiB, IO CHPHUSATIMBO BILUIMBAE HA OPraHOJENTHUYHI BIACTHUBOCTI
rOTOBOTO MPOAYKTY. TakuM UYMHOM, OTpUMaHy KoMmmo3uiito Oidimobakrepii 3
CTUMYJIITOPAMH aKTUBHOCTI iX POCTY 1 PO3BUTKY MO>KHa BUKOPHUCTOBYBATH IS
CTBOpPEHHsI CHHOIOTHMKIB KOMOiHAIli mpo- 1 MpeOiOTUKIB, MPU3HAYCHHUX IS

BUTOTOBJICHHS TIPOIYKTIB (PYHKITIOHAJILHOT CIIPSIMOBAHOCTI.

2.3.4. BusHayeHHsI CKJaAy MOJOYHOI OCHOBM /ISl JI€CEPTHHUX

(epMeHTOBAHMX NPOIYKTIB

OcHoBHa cHUpOBHHA, TOOTO MOJOYHA OCHOBa, (HOPMYE TMEBHY CTPYKTYpPY
MPOAYKTY 3 HEOOXIIHMMH MEXaHIYHUMH 1 PEOJIOTIYUHMMH BJIACTUBOCTIMH, a
HEMOJIOYHI POCIMHHI KOMIIOHEHTH, TaKi, SK IUIOAOBO-ST1IHI a00 0BOYEBI T00ABKH,
HAJal0Th (PEPMEHTOBAHMM JECEPTHUM TMPOIYKTaM NpUBAOIMBHI 30BHIIIHIN
BUTJISI/I, MIBUINYIOTH Xap4yOBY IIHHICTh, TMOKPAIIYIOTh CTPYKTYPY, MOJOBXKYIOThH
ctpoku 30epiranng [105].

[Ipu BUPOOHUIITBI MOJOYHHX JECEPTHHX (HEPMEHTOBAHUX TIPOAYKTIB
3HEXKUPEHUX a00 3 HU3bKUM BMICTOM KUPY B AKOCTI OCHOBHOT CUPOBUHHU JIOLLJILHO

BUKOPHUCTOBYBATH 3HEKUPEHE MOJIOKO, SIKE y BEJIUKIN KUIBKOCTI 3aJUIIAETHCA Ha
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MOJIOYHMX 3aBOJaxX MpH BUPOOHULTBI BEPUIKOBOTO Macia 1 BIJHOCHTBCS [0
BTOPUHHOI CHUPOBUHH, III0 CYTTEBO TIO3HAUUTHCS Ha COOIBAPTOCTI TOTOBOI
npoaykuii. Jlakro3a, mjo MICTUTBCA Y MOJIOLI, SIBJISETHCS OCHOBHOKO MOKMBHOIO
PEYOBUHOIO [JIi MIKpPOOpPTraHi3MiB 3aKBacKM, B TOM dYac SK OUIKM BIAITParOTh
BOXJIMBY poJib B (DOPMYBAaHHI CTPYKTYPH 3TYCTKY KHCIOMOJIOUHUX TIPOAYKTIB.
CyTTeBUM (PakTOpOM, 110 BU3HAYAE SKICTh CTPYKTYPH KHCIOMOJIOYHUX MPOIYKTIB
Ta 1l CTaOUIBHICTh, € BMICT cyxux pedoBuH (CP) y MonouHili OCHOBI, SIKHi
6e3nocepeIHb0 MOB’s3aHui 3 Horo ryctuHoro [106]. IlinBumenns Bmicty CP y
BUXITHOMY MOJIOI[l MOX€ OyTH JOCSITHYTO PI3HUMH METOJaMH: IIJISIXOM
BUTIAPOBYBaHHS a00 KOHIIGHTPYBaHHS; JTOJaHHSAM CYXOTO 3HEKHPEHOTO MOJIOKA
(C3M); seunux OiIKiB; OUIKIB POCIMHHOTO TOXOJDKEHHS - CO€BOro ado
KOKOCOBOTO MOJIOKA; BIBCSTHOTO, PHCOBOTO, COYEBUYHOTO, TEPIOBOTO, TPEIYAHOTO,
KYKYPYI3STHOIO OOpOIITHA.

SKIIO KUCIIOTHICTH 1 BMICT IYKPY a00 IIyKpo3aMiHHHKA B MPOJYKTI MOKHA
peryiaoBaTi B Mpolleci BUPOOHUIITBA, TO B’S3KICTh 1 KOHCHUCTEHIlSI TPOIYKTY
BHU3HAYAETHCSA BMICTOM OLIKa y MOJIOYHIA OCHOBI, BHJIOM 1 BMICTOM JOJaHUX IO
necepTHUX (HPepMEHTOBAHUX MPOAYKTIB CTPYKTYpPOYTBOPIOBAUiB. Y 3B’SI3KY 3 IIUM
Iy’e BaXJIIMBO HOpPMali3yBaTW MOJOKO 3a KuibkicTio CP, 30utbinytoun y #oro
CKJIaJIl MAaCOBY YacTKYy CYXOTr0 3HEXHUPEHOro MoJjiouHoro 3anuiky (C3M3) [107].

[TinpumenHss y MoJouHii ocHoBi BMicTy C3M3 chpuse 301IbIIEHHIO
KUTBKOCT1 KOHTAKTIB MK YaCTUHAMU Ka3eTHy MPHU KOoaryJsilii Ha OAUHUIO 00’ eMy
JTUCTIEPCIMHOTO CEepeIOBHUINA 1 MPU3BOAUTH 0 OUIBII IHTEHCHBHOI iX B3a€MOII.
Bracmimok 1mporo 3pocrae  B’A3KICTh MPOAYKTY 1 TOKPAIIyeEThCS  HOTO
KOHCHUCTeHIiA. BimoMo Takox, mo 30uibmenns konmnenTpaiii C3M3 y nmoxkxuBHOMY
CEPENIOBUIIl CYTTEBO CTUMYIIOE PICT 1 PO3BHUTOK OihimobakTepiii 3a paxyHOK
30UTBIICHHAS KUTBKOCTI CIPKOBMICHHX aMiHOKHCIIOT [49].

[TinBumeHHs X BMICTY y MOJIOYHIM OCHOBI MiBHIIYE TUTP OidigoOakTepiid,
a 30UIbLIEHHS Yy MOJIOYHIA CyMmilii BMICTY Ka3eiHat kamibliidocdaTHOro

komiuiekty (KK®K) — yrtBoproe OydepHy cucremy, sika CTpUMYE€ HApOCTAHHS
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KHCJIOTHOCTI MPH 30 UIbIIEHH] O10MacH.

TakuM YMHOM, TPU BUTOTOBJIICHI MOJIOYHUX JECEPTHUX (HEPMEHTOBAHUX
MPOJYKTIB HEOOXITHOIO TEXHOJOIIYHOIO OIEpaliel0 € HopMaii3alis MOJoKa 3a
MacoBor yacTkor C3M3 3 BukopuctoByBanHsM C3M, a HopMaizallito MOJIOYHOT
OCHOBH 3a JKHPOM JOIUIBHO MPOBOAWTH Bepiikamu. [ 3a0e3rnmeueHHs MEeBHOT
KOHCHUCTEHI[II KHUCIOMOJIOYHUX (PEPMEHTOBAHUX MPOAYKTIB 3HEKHUPEHUX, ab0 3
HU3bKUM BMICTOM >KHPY PEKOMEHAYeTbcs 30UTbMUTH BMicT C3M3 y MonouHii
ocHoBil 110 18...20 %.

B sikoCTi OCHOBHOI CHPOBHUHHU B POOOTI BHKOPHUCTATU 3HEIKHUPEHE MOJIOKO
kucnoTHicTio 18 °T i rycrtunoro 1032 xr/m3, sxe nHopmanizyBamu C3M ans
OTPUMAaHHS ONTHMAJIBHOTO CKJIATy MOJ04YHOI ocHOBH 3a C3M3 sK TIOXHBHOTO
cepenouiia s 6idgigodaxrepiii [108].

Tomy Hamu mpoBeneHa poOoTa 3 BHU3HAYEHHS HeoOxiaHOi KuibkocTi C3M
JUIs OTPUMAaHHS MOJIOYHOI OCHOBH, siKa 3a0e3NneuuTh 30UIbIIEHHS THUTPY
OidimobakTepii 1 3a0e3meyuTh  MEBHI  (PI3MKO-XIMIYHI ~ BJIACTMBOCTI
KHACJIOMOJIOYHUM 3TycTKaM. {7151 BU3HaueHHs panioHanbHoOi KoHIeHTpaiii C3M3, y
CTEPHITI30BaHE 3HEKUPEHE MOJIOKO, sike MicTuth CP 9,0 % , C3M3 — 8,95 %, Oiika
— 3,0 %, nomaBanu C3M y KUIBKOCTI, sika J03BOHIIA 301UThIMTH BMicT C3M3 Ha
10, 20, 30, 40, 50 %, i1 cranoBmIIa, BigmoBigHO, 9,8 %, 10,7 %, 11,6 %, 12,51 13,4
% C3M3 y wmomoli, 0Opu I[OMY KUIBKICTh OLIKa Yy MOJIOYHIM OCHOBI1
30UIBIIYBajlach 1 CTAaHOBWIIA, BiAnoBinHO, 3.4, 3,7, 4,1, 4,4, 4,8 %, 1m0 CTUMYIIIOE
po3BuTOK OiimodakTepiii. KoHTponem Oyio 3HEKHpEHE CTEPHIII30BAaHE MOJIOKO
3aKBalieHe KoHCopIiyMoM OidimobakTepiil y Tiil ke KITbKOCTI, anie 0e3 10JaBaHHs
C3M. Ilporec dhepmenTartii mpoBoaunu a0 pH 4,6.

B mpomeci poOOTHM KOHTPOMIOBAIM KITBKICTh JKUTTE3MATHUX KIITUH
0idigobakTepiii y 3rycTKax i TepmiH ix yrBopeHHs [109].

PesynbraTil mocaimpKeHHS HAKOMMYCHHS KIITHH OidimoOakTepit y mporeci
dbepMeHTallli MPU BUKOPHCTAaHHI MOJOYHOTO CEPEIAOBHINA 3 PI3HOI MaCOBOIO

yacTtkoro C3M3 npenicraBieHo Ha puc. 2.6.
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Puc. 2.6. Pict 0idinodakTepiii B 3aj1e:kHOCTI Big MacoBoi yactku C3M3
y moJgoui: 1 — 8,95 % (konmpons),; 2 — 9,8 % C3M3; 3—-10,7 % C3M3; 4 — 11,6 %
C3M3; 5—-12,5 % C3M3; 6 — 13,4% C3M3

Pi3ke 3pocTaHHs KITBKOCTI JKUTTE3IATHUX KIITHH Y MOJIOI CIIOCTEPIraeThCs
npu C3M3 12,5 %. Ilpu nogansmomy 36inbmenni C3M3 y mosoni 1o 13,4 %,
KUIBKICTh JKHTTE3JATHUX KIITHH OiimoOakTepiii MiABUIYETHCS, alie MPU IbOMY
MONIEPEAUTH arperarito OUIKIB MOJIOKa IPH BUKOPUCTAHHI (PYKTOBO-ATITHHUX
HAIMOBHIOBAYIB.

VY CBITOBI MpaKTHIIl, TPU BUPOOHUIITBI PI3HUX KUCIOMOJOYHUX MPOAYKTIB
B SKOCTI 3aKBaCKd BHKOPHUCTOBYIOTH KOMOiHamii Oidigo- 1 JIakTOoOaKTepiw.
[TpoyKTH JKUATTEMISIIBHOCTI JTAKTOOAKTEPiM 34aTHI 3a0€3MEYUTH HEOOXITHUMN
CKJaJ, TIO)KMBHOTO CEPENOBHUINA A CTUMYJSIII pOCTY Ta  PO3BHUTKY
OipigobakTepiii y MOJOII, a TaKOX HAJAaTH MPOAYKTY TEBHUX CMAaKOBHUX 1
TiKyBaJdbHO-TIPOGITAKTUYHUX BiacTuBocTel [109].

bipigobakrepii miaTpumMytoTh ciabkokucie pH y TOBCTOMY KHIIIEYHHUKY 32
PaxyHOK CHHTE3Y OLITOBOi 1 MOJIOUHOI KHMCJIOT, 1110 MPUTHIYYE PICT 0araTbox BHUJIB

MaTOreHHo1 1 YMOBHO-MATOT€HHOI MIKpoJaopu, a MOJOYHOKHCII OakTepii,
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3okpema Lactobacillus acidophilus, npoaykyioTs anTHOIOTHKH arumaodiaisa i
JAKTOUUJIUH, $KI BOJIOJIIOTh 3HAYHO BHUINOI AHTArOHICTUYHOK AKTUBHICTIO
NOpiBHAHO 3 OidigoOakTepisiMU MO BIJHOIICHHIO 10 TAKUX TECT-KYJIbTYp, fAK
E. coii, B. subtilis, S. Epider-mitidis oo [110].

B pe3ynbrari npoBeeHUX HaMU MOMEPEAHIX JOCIIIKEHb BCTAHOBIECHO, 1110
Ipy BUPOOHHULITBI MOJIOYHUX JECEPTHUX (PEPMEHTOBAHUX MPOIYKTIB JAOLLIBHO
BUKOPUCTOBYBAaTH MoJo4HOKMCH Oaktepii L. delbrueckii ssp. bulgaricus a6o
Lactobacillus acidophilus, ski maroTh BUCOKHI piBEHb KHCIOTOYTBOPEHHS 1
OPOAYKYIOTh 3HAYHY KUIBKICTh BUIBHMX LUKIIYHUX 1 QI[UKIIYHUX aMIHOKUCIIOT
HCOOXITHUX JIIsi PO3BUTKY OiimoOakTepiii, a Ttakox S. thermophilus unm
L. acidophilus, siki BOJOiOTH 3HAYHO BHUIIOK [-raJlaKTO3UAa3HOK AKTHBHICTIO
HEOOXITHOK ISl T1APOJI3y JIAKTO3W, Y TOPIBHAHHI 3 1HIMUMU ME30(IIbHUMH
KyabTypamu [111].

TepModiTbHI CTPENTOKOKH MalOTh 3/IaTHICTH MOPs 3 (3-TamakTo3uga3HO0
AKTUBHICTIO, MIJBUINYBATH B’SA3KICTh 1 CTAOLIBHICTh KHUCIOMOJIOYHOTO 3TYCTKY,
3HI)KYBATH KHCJIOTHICT. JIJIsI TiABUINEHHS TPOOIOTHYHUX 1 AHTArOHICTUYHUX
BJIACTHUBOCTEM MOJIOYHUX JIeCepTHUX (HEPMEHTOBAaHUX TMPOJYKTIB B poOOTI
BUKOPHCTAIM KOHcopIiym Jakrobakrepiii S. thermophilus i L. acidophilus y
cuiBBigHomeHHi 1:1. CmiBBigHomeHHs Oidimo- 1 jJakToOakTepii Mae TEeBHUH
BIUIMB Ha MPOIEC 3aKBalllyBaHHs 1 SKICTh OTPHUMaHUX 3TYCTKiB. IligBuIleHHS Yy
CKJIaJl 3aKBAaCKU KUTHKOCTI OipimobakTepiii, MPpU3BOAUTH O 3HMIKEHHS B’SI3KOCT1
KHCIIOMOJIOYHUX 3TYCTKIB, IOJOBKEHHS TMPOIECY CKBAIIyBaHHS 1 TOTIPIICHHS
OpPraHOJENTUYHUX BIIACTHBOCTEH, a 30UIBIICHHS BMICTY JaKTOOaKTepiii — 10
MIABUIIEHHS KUCIOTHOCTI 1 MOTIPIIEHHS POCTY 1 pO3BUTKY 0ipimo0aKTepii.

VY 3B’sA3Ky 3 MM HaMH TPOBEIEHI TOCHTIIKEHHS 3 BH3HAYCHHS BIUIUBY
CYMICHOTO BHUKOPHCTaHHS KOHCOPIiyMiB 0idimo- 1 JTaKTOOAKTEepid HAa EHEPTiio
KHCIIOTOYTBOPEHHSI 1 KUIBKICTh KUTTE3TATHUX KIITHH OidimoOakrepiii B
OTpuMaHMX 3rycTkax [112].

3HexxupeHe Moisioko migirpiBaiu o t = 40..45 °C, HopmanizyBaiu 3a
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BMicTtoM C3M3 no piBHs 12,5 % 3a nonomororo C3M, 1110 3a pe3yibTaTaMy HalluX
JOCIIKEHb 3a0e3Ieuye MOKPAIIEHHS KOHCUCTEHUII ()epMEHTOBAHUX MOJIOYHUX
MPOJYKTIB 1 CTPUMYE MPOLIEC CHHEPE3UCY YTBOPEHUX 3TYCTKIB.

Pe3ynpTaTé JOCHiUKEHHS BIUIMBY KOHCOPLIYMIB aJalNTOBAaHUX JIAKTO- 1
O0ipigoOakTepiil, a TakoX iX KOMOIHAlIi, HAa EHEepPrif0 KHUCIOTOYTBOPEHHS 1
KUIBKICTB )KUTTE3IATHUX KIIITUH Y 3TYCTKY NPOTAroMm 6 ro. (tadm. 2.7).

OtpumaHi pe3ynabTaTH CBiAYaTh, IO MPH BUKOPUCTAHHI KOMIIO3MIIIT
KOHCOpILIYMIB JaKTo- 1 0ipigo0akTepiid, eHeprisi KUCIOTOYTBOPEHHSI KOMIIO3HIIII,
MOPIBHSAHO 3 KOHCOpPIiyMOM OidimobakTepiif, 3pocTae, aje 3MEHIIYETHCS
NOPIBHSIHO 3 KOHCOPIIIYMOM JIAKTOOAKTepid, 1[0 € CHPUATIUBUM SIBUIIEM IS

pocty OidimobakTepiit [113].

Tabnuys 2.7
JlocaizkeHHsI TEXHOJIOTIYHHUX BJIACTHUBOCTE KOMIO3HILii
MiKpoOOprasismis
Koncopitiym AKTHBHA Enepris KinbKiCTh KUTTE3MATHUX
MIKpPOOPraHi3MiB KHCIIOTHICT, KHCIIOTO- xiitue, Lg KYO/eM®
pH yrBopenns, T 0idimobakTepii | JakrobaxTepil
Koncopitiym
JaKTOOaKTepin
(Lb. acidophilus + 4,5+0,2 7320,5 - 7,210,2
Str.thermophilus) (1:1)
Koncopiiiym
OidimobdakTepiit
) 4,7+0,2 66+0,3 8,9+0,2 -

(B. bifidum + B. longum
+ B.adolescentis) (1:1:1)
Kommno3surtis
(koHCOPIIIYM
Gipinodaxrepiii + 4,620,2 69+0,5 9,5+0,3 8,00,2
KOHCOPIIiyM
naktobakrepiit) (2:1)

Takox y po3BuTKy 0OidigoOakTepiii BaXKJIMBY pOJIb BIAITPAalOTh TOKHUBHI

PEUYOBUHHU, 110 HAKOMUYYETHCA B PE3YJbTaTl JKUTTEIISUIBHOCTI BUKOPUCTAHUX

MITaMiB JJAKTOOAKTEPiH, 1 K HACIIIOK, 3pOCTA€ KUIBKICTh >KUTTE3MATHUX KIITHH
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oipinobakrepiii [114].

BaxnuBoloo XapakTEepUCTHKOK IITaMIB MPOOIOTUYHUX OakTepiil, sKi
BUKOPUCTOBYIOTBCA TNpPU BUPOOHUUTBI (YHKIIOHAIBHUX MPOAYKTIB, € iX
AQHTAaroHICTUYHA Jis 1O BIJHONIEHHIO JO MAaTON€HHUX 1 YMOBHO-TIATOT€HHUX
MIKPOOpIraHi3MiB.

VY 3B’s3Ky 3 MM HaMM B yMOBax in Vitro JOCHIIKEHO aHTAarOHICTUYHY
aKTUBHICTh KOHCOpLIyMY InTaMmiB Oidigobakrepid 1 ix KoMOo3umii 3
KOHCOPIIilyMOM JlakToOaKkTepid. [l BHU3HAYEHHS aAHTAaroHICTUYHOI AaKTHUBHOCTI
BUKOPHUCTAIA TECT-KYJIbTYpH NMATOTEHHUX 1 YMOBHO-TIATOTEHHUX MIKPOOPTaHi3MiB
E. coli, Proteus vulgaris, B. subtilis. AHani3 aHTaroHiCTUYHOI aKTHBHOCTI
JOCIITHUX 3pa3KiB MPOBOJMIIN, BUKOPUCTOBYIOUYHM MeETO JIyHOK. B wamikax Iletpi
KOHTPOJIIOBAJIM PO3MIPH 30H TNPHUTHIYEHHS POCTY IATOTGHHHX 1 YMOBHO-
NaTOTEHHUX TECT-KYJIbTYp NPU BHECEHHI CTBOPEHHWX HAaMH KOHCOPIIYMIB 1 iX
kommo3uii [115].

OTtpumaHi HaMW JlaHi CBig4aTh, [0 AHTAaroHICTUYHA aKTHBHICTh
KoHcopIliymy OidigobakTepiii BHIA, HDK KOHCOPIiyMYy JakTobakTepid. Ilpu ix
CHUIBHOMY BHKOPHMCTAHHI aHTaroHICTUYHA aKTHBHICTh IIJBHUIIYETHCS, MIO
CBIIUYUTh TIPO MOXKJIUBICTh BHUKOPHUCTAHHS OTPUMaHOI Kommosuiii 3 Oidimo- i
JaKTOOAKTepili MpH BHUTOTOBJIEHHI MOJIOYHMX JCCEePTHUX (PepMEHTOBAHHMX
IPOJIYKTIB (DYHKITIOHATBHOI CIIPSMOBAHOCTI.

BukopucTtaHHsS ~ KOMIUIGKCHHX  3aKBaCOK Ha  OCHOBI  KOMIIO3HIIii
MPOOIOTHYHUX MIKPOOPTraHi3MiB, SIKi O3BOJSIOTh OTPUMATH TOTOBHM MPOMYKT 3
BEIIUKOI0 KUIBKICTIO O KUTTE3AATHUX KIITHH OidigoOakTepiii 1 3HAYHOIO
AHTUMIKPOOHOIO AaKTHUBHICTIO, € HOBHUM IIJIXOJIOM JO CTBOPCHHS MOJIOUYHUX

necepTHUX (EepMEHTOBAHUX MPOIYKTIB HOBOTO MOKOJIiHHS [116].
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2.4. TexHos10rist MOJIOYHUX MPOAYKTIB HA OCHOBI PITOCUPOBUHH

JlikapchKO-TEXHIYHA CUPOBUHA € HAWBAXKIIMBIIINM JIKEPEIOM HAAXOIKEHHS
B OpraHi3M JIIOJIMHM BITaMIHIB, KJIITKOBUHM M 1HIIMX OI10JIOTTYHO AaKTUBHUX
PCUOBUH, XapaKTEPU3YEThCS  PAJOM  TEXHOJOTIYHMX BIACTHBOCTEH; COIi
MPUPOAHUX MIHEPATbHUX BOJ € JDKEPEJIOM KOMIUIEKCY MIHEpaJbHUX pPEYOBHUH.
JlaHl BUIM CUPOBUHHU € MEPCHEKTUBHUMHU Yy BUPOOHMIITBI MPOAYKTIB HAa OCHOBI
MOJIOYHOI ~CHUPOBaTKH, TOMY IO CHPOBHHHI MOXJIMBOCTI  JIO3BOJISIOTH
3aJIOBOJIBHUTH Xap4oBY IMPOMHKCIIOBICTh Yy WX BUAAX CHPOBUHU i BHUPOOHHIITBO
TOBapiB 3 iX BHUKOPUCTAHHSM HE CTBOPIOE IMEPEAYMOB 10 BHHUKHCHHS PI3HUX
aJIepriYHMX 3aXBOPIOBaHb, TOB’SI3aHMX 13 BKWBAaHHAM HACCJICHHSIM HE3BHUHHUX
IMIOPTHUX TPOJYKTIB 1 HamnoiB [117].

Jlukopoc:i Toau Ta Srou 1 MPOAYKTH iX mepepoOku OaraTi Ha KOMIUIEKC
HaTypalbHUX BAP, cepen sikux ocobimBe Micie MocigaroTh (EHOJIbHI PEUYOBUHH,
3a CKJIaJIOM 1 BMICTOM $IKUX BOHM 3HAa4HO MEPEBEPIIYIOTH KYJIbTYpHI COPTH.
deHobHI PEYOBUHU 3/1aTHI HEHTpaTi3yBaTH, 3B’ SI3yBaTH 1 BUBOJUTHU 3 OpraHI3MY
MIKIJIAB] 71 3I0pPOB’S JIIOJJUHU KOMIIOHEHTH, a TaKOXX CTUMYJIIOBATH IMYHHY
cucteMy opraHizmy. LI YMHHUKH OCOOJMBO BaXKJIWB1 3a HUHIIMIHBOI €KOJIOTTYHOT
cutyartii y csiti [110].

XapyoBa Ta OloJIOTiYHA IIHHICTh POCIWHHOI CHPOBHHH 3yMOBJIEHA ii
XIMIYHAM CKJIQJ0M, SIKMM 3aJICKHUTh BiJ COPTY, MICHS 3pOCTaHHsS, 4acy 300py,
KIIIMAaTUYHUX YMOB, TEXHOJIOT1i mepepoOKH Ta IHIIMX YWHHHKIB. BomHoYac
aKTyaJIbHOIO TPOOJIEMOIO Y TIEPEPOOIIi MIT0JOBO-ATITHOT CAPOBUHH € 3a0€3MCUCHHSI
HAWOUIBIII TOBHOTO BUJIYYEHHS WOTrO IIIHHUX KOMIIOHEHTIB (BYTJIEBOIH,
0araToaToMHi CHUPTH, TEKTHH, a30THUCTI PCEYOBHHH, BITaMiHU, MiHEpaJIbHI
PEYOBUHH 1 T. 1.).

AHamiz JiTepaTypHUX JaHUX T[I0Ka3aB, IO XIMIYHHWH, BITAMIHHUN 1
MiHepalbHUI ckiaa (piTocupoBUHU (OYy3WHHM YOPHOI) Bapilo€ B IMIMPOKUX MEXKaXx,

TOMY WIO0 3aJieKUTh Bil Oaratbox (akTopiB (MiCIsl 3pPOCTaHHS, IOTOJIHO-
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KJIIMaTUYHUX YMOB, TEXHOJIOT1 BUPOOHUIITBA B LIJIOMY 1 METOAIB OOpOOKH, YMOB 1
TEpPMIHIB 30€epiraHHs).

CupoBuHy  aHami3yBajlM Ha  CTafli  CIOXHBYOI  CTUIJOCTL.  3a
OpPraHOJIENTUYHOIO OLIHKOI STroau Oy3MHM YOpHOiI Maju (i0JIeTOBO-YOPHUM
KOJIIp, COJOJKYBaTUM, cnenu(iuyHUN cMak Ta apoMar, IO BiJNOBIAAaE sAroaam
Oy3uHH. Sk BUAHO 3 Taba. 2.8, OCHOBHY YAaCTHHY IUIOJOBO-ST1IHOI CHPOBUHU
CTaHOBHUTH BoJia (y BUIBHOMY 1 3B’S3aHOMY CTaH1l). Y BUIbHIM BOJI PO3YMHEHI

I[yKpH, OpraHiyH1 KMUCJIOTH Ta 1HII1 PEYOBUHH.

Tabnuysa 2.8
Ckiax opraHivyHMX KMCJIOT TA HYKPIB y irogax 0y3uHu 40pHOi, %, n=3
Cyxi OpraHiuHi KUCIIOTH Hykpu
pPEYOBHHM | JTUMOHHA | sf0dy4yHa | OYpIITHMHOBA | TJIIOKO3a bpykTO3a
18,61 0,971 0,212 0,192 4,269 4,133

Sk BHIHO i3 JaHWX TaONUWI, [0 TOJIOBHY YacTKy PO3YMHHHUX CYXHUX
PEUOBHH Y siTOZIaX Oy3WMHH YOPHOI CTAHOBJISATH IYKPH, & CaME€ BOHHU TIPEICTABJICHI —
TITFOKO3010 Ta (PYKTO3010.

Kpim 1ykpiB, CMakoBi BJIACTHBOCTI CHUPOBHUHU BH3HAYAIOTHCS HASBHICTIO
OpraHiYHUX KHUCJIOT. ['apMOHINHICTP CMaKy BH3HAYa€TbCS CIIBBIIHOIICHHSIM
IyKpPiB 1 KUCIOT (I[yKPOBO-KUCIOTHUM IHACKCOM), SIK€ 3QJICKHTh BIJ] CTPOKY
IOCTUTAHHS IUIOIB.

VY tabmuii 2.9 npeacraBieHU MyKPOBO-KUCIOTHUN 1HJIEKC TIJI0I0BO-AT1THOT

CUPOBUHU.
Tabnuys 2.9
LykpoBoO-KHCJIOTHHIA iHIEKC MJI0X0BO-ATiTHOI CHPOBUHM, BiTHOCHUX OJMHUIb
CupoBuHa [Toka3uuk
Aroau 4opHOi Oy3uHU 6,11
Cik 4opHOi Oy3uHU 6,17
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3 gaHux Tabmumi 2.9 BHAHO, 1O IYKPOBO-KUCJIOTHHUM  1HJIEKC
(CHIBBITHOIIEHHSI BMICTY WLYKpPIB 0 KUIBKOCTI OPraHIYHHMX KHUCJIOT) HE3HAYHO
BUILE y CBDKOMNPUIOTOBIEHOTO COKY (mpubnu3Ho Ha 1 %) y mNOpiBHSAHHI 31
CBDKUMHM sirogamu. lle 30UIbIIeHHST MOXHA MOSCHUTH TIAPOJITUYHUM PO3MAJA0OM
caxapo3d Ha TJIIOK03Y 1 PpyKTO3y Mij 4ac mepepoOKH.

HaliBaxmuBIIIMM TOKAa3HUKOM CTYIE€HS BHUKOPUCTAHHS IUI0JIOBO-ATIAHOL
CUPOBHUHHM € BHUXI1J] HATypaJbHOTO COKY. BiH 3ayie:kuTh BiJ BUY CUPOBHHH, HOTO
¢dizionoriyHux 1 OioximiuHux BiactuBocte. Illo6 Buxim cokiB OyB
MaKCHUMaJIbHUM, BUKOPUCTOBYIOTh IJIOJIU 3 IEBHUM CTYIIEHEM CTHUTJIOCTI (BOHU HE
NOBUHHI OyTH H1 HEIO3PUIMMHU, Hi nepe3piaumu). Y tabnuui 2.10 npeacraBieHui
BUXI1J] COKY 13 IJIOIOBO- SIT1IHOT CHPOBUHU OY3MHH YOPHOI.

Tabnuysa 2.10

Buxinx coky i3 sirix 4opHoI 0y3MHU

CupoBuHa Buxinx coky i3 1 Kr cupoBuHH, T
3piti aroau 620+30
[lepespini sroau 570+10

Ax BunHO 3 Tabmwmmi 2.10, HaHOLIBIIKK BUXIT COKY — 62% 13 3piaux IJIOIB
4opHO1 OY3WMHHM, TOHI SIK BHUXII COKy 13 mepe3puiux Bcboro — 57%. Cik 13
HEJI03PUTNX IUIOAIB MICTUTh HEJIOCTATHIO KUTBKICTh CYXHX PO3UMHHUX PEUOBHH, a 3
mepe3puinX Yu TOHKONMOAPIOHEHWX IUIOJIB BHUXOJIWTH Maca, sSKa IIOTaHO
butbTpy€ETHCS, 3a0uBatouM  (PUIBTpYyBadbHUN MaTepiall, Ta OCBITIIOETHCS 1
3aIIMIIAETHCS KaJaMyTHOIO.

BaxnuBoro 3amadero € HE TUIBKM BUJIYYECHHSI 13 CHPOBHUHHU O010JIOTTYHO
AKTUBHHUX PEUYOBHWH, alie i 30€peeHHs X y TOTOBOMY MPOIYKTI. 3 II€I0 METOIO
Oy70 TPOBEJCHO TAaCTEPU3AII0 OJCPKAHOTO COKY PI3HUMH TEeMIIepaTypHUMHU
PEKMMaMHU 1 BCTAaHOBIEHO, IO TepMiuHa 00poOka 10 Temneparypu 78+2 °C mns
1HAKTUBAIIll BIACHOTO OKCHUJIa3HOTO KOMILIEKCY (PEpMEHTIB Jja€ 3MOry OTpUMATH

CIK, IKW/ MaKCUMAaJIbHO 30€epirae aHTOL1aHOB1 PEYOBUHHU.
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Cik 13 Oy3UHHM YOPHOI Ma€ XOPOIl OPraHOJIENITUYHI BIACTUBOCTI 1 BUCOKUMN
BMICT OIOJIOTIYHO AaKTUBHMX pPEYOBUH — BITaMiHIB, MIHEpPAJIbHUX COJIEH,
noJ1ipeHOoIB.

Cupon BHUpOOJSAIM 32 3arajJibHONPUMHATOI TEXHOJOTIE€I0 HaIiBrapsyum
criocoOoM. Y cyMmiml BOAM 1 YaCTUHM COKY (3a penenTyporo) temmneparypoto 50°C
MpU TMEpEeMIlllyBaHHI BHOCWUJIM BCHO KUIBKICTh I[YKPY, MPU3HAUYECHOTO IS
NPUTOTYBaHHS IYKpoBoro cupomy. Ilicis mporo cymimn MIBUIKO TOBOJWIH IO
KUAMHHSA 1 KU ATian 30 XBUWINH, BUAAISIOUN MEPIOUYHO MIHY, 1110 YTBOPIOETHCS.

Cymimn  ¢GuIpTpyBali B rapsiuioMy CTaHl, MIBHJIKO OXOJOJKYBAJIH 10
temneparypu 20 °C. VYci 3a3HaueHi KOMIIOHEHTH PETENIbHO MepeMillyBalu 1
O0XOJIOXKYyBau 10 Temnepatypu 8+2 °C.

Cuporu, BHTOTOBJICHI 3a BKa3aHOK TEXHOJIOTI€IO, € TMPO30POI0 B’SI3KOIO
pianHOIO 0e3 ocaay 1 CTOPOHHIX YacTOK, TEMHO-(10JIETOBOTO KOJIbOPY, KUCIIO-
COJIOIKOTO, TEPIKOTO CMaKy 3 apoMaToM, BJIACTUBUM BHKOPHCTOBYBaHI
cupoBuHi. Cupon MICTUTh OIOJIOTIYHO AaKTHUBHI PEYOBUHHU, IO JO3BOJISE
MiABUIIATH Xap4yOBY IIHHICTh HOBUX KOMOIHOBAaHHX MPOAYKTIB XapuyBaHHS.

Jist  opraHoJIeNTUYHOI OI[IHKM SKOCTI CHPONH PO3BOJUIM  BOJIOIO,
0XO0JIOJKEHOI0 710 Temriepatypu 1242 °C y cmiBBinHomeHHi 1:10 1 gerycryBaiu 3a
3arajJbHONPUUHATAMU METOJaMHU.

VY cBiTi icHye mnpoOiieMa MMOBHOTO Ta palliOHAIBHOTO BUKOPUCTAHHS
MOJIOYHOT CHUPOBAaTKM, OJEPKYyBaHOI 3HAYHMMM oOOCAraMH TMpH BHUPOOHUIITBI
OUTKOBO-KUPOBHUX MPOAYKTIB (KUCIOMOJIOUYHUX CHUPIB, CHIYKHOTO CHPY, Ka3eiHy).
Tomy, B cyuyacHMX yMOBaX, aOCOJIOTHO OYEBHMJHO OJHE 3 IEPCHEKTUBHUX
HaIMpsIMKIB BUKOPHCTAHHS CHPOBATKA y BHUPOOHMIITBI HAMOIB 3 IMiJBUIICHUMHU
OPraHOJENTUYHUMH 1 Xap4OBHUMH  BJIACTHBOCTSAMH  (IUIIXOM  BHECCHHS
diTocupomis).

JUis mpoBeNeHHS JOCTIIKEHHS BUKOPUCTOBYBAJIU CHPHY CHpPOBATKY, IO
Ma€ HACTYIHI MOKA3HUKHU: MacoBa 4YacTKa CyXuX pedoBuH — 5,6+0,15%, B Tomy

guci nakros3u — 3,5+0,3%; macoBa yactka xxupy — 0,2+0,03%; migsHicTs — 1018 -
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1027 xr/m3; kucnornicts — 60-75°T; akTuBHa KucnotHicts (pH) — 4,5.

Jlns po3poOKu TEeXHOJOTrii BHUPOOHUIITBA HAIMOIB HAa OCHOBI MOJIOYHOT
CUPOBAaTKM EKCIIEPUMEHTAJIbHO MAOCIII)KYBABCS BIUIMB Ha iX OPraHOJENTHYHI,
($13UKO-XIMIYHI Ta  MIKpOOIOJOTiYHI  MOKAa3HUKH  (ITOCUpONYy Yy  PIZHHX
cniBBiHOmeHHsAX. HamMu Oynu BunpoOyBaH1 pi3HI BapiaHTU HAMoOIB, IO MICTATH
cupon 1 cupoBaTKy B Takux mnpomopiisax: 10:90, 15:85, 25:75. Ha mniacrasi
OPOBEJICHUX OPraHOJENTUYHUX JIOCHIKEHb HaWBHIY OILIHKY — 17 Oais,
OTpUMAaJM Hamoi 13 CMIBBIHOIIEHHAM CHUpOIl: cupoBaTka — 15:85. TakuMm uuHOM,
71032 CUPOIY B HaMosX CTaHOBUTH 15 %.

JUist  AochipKeHHsT TOTyBajJlM Hamid Ha OCHOBI MOJIOYHOI CHPOBATKU
HACTYITHUM CIOCOOOM: CHpPHY CHpOBAaTKy (QUIbTpyBaiM, HarpiBajgud o
temrepatrypu 93+2°C, surpuMmyBanu 30 XBUJIKMH 1 0XOJIOJKYBAJIK JI0 TEMIEpaTypu
35°C mpotsiroM 5-6 TOAWH AJisi OCBITJICHHS, 3HOBY (PUIBTPYBajU 1 3MINIyBalu 3
CHUpPOIIOM, OXOJIOJIKYBAJIM A0 Temieparypu 4+2°C.

Jlerycranis ~ HamoiB ~ Ha ~ OCHOBI  MOJIOYHOI ~ CHpPOBATKHM  3a
3araJbHONPUUHATUMHU METOJIaMU JIETYCTallIfHOI OIIHKA O€3aJIKOrOJbHUX HAIoiB.
PesynbTaTtu CTaTUCTHYHOT 00poOKH nerycraiiinoi OL[IHKHU SIKOCT1
CBDKOIIPUTOTOBIICHUX HAMOIB HaBeeH1 B Tabmumi 2.11.

Tabnuysa 2.11

OpraHojienTHYHA OLIHKA IKOCTi HAMOIB HA OCHOBI MOJIOYHOI

CHPOBATKHU
CriBBiTHOIICHHS [Toxa3Huku AKOCTI B Oanax PiBensb sxocTi
CHUPOII : CUPOBaTKa | MPO30PICTh, KOMIp, | CMakK i apoMar B Oanax

30BHINIHIN BUTIIS

10:90 7,0+0,3 7,5%1,1 14,5+0,4
15:85 7,0+0,1 11,5+0,6 18,5+0,6
25:75 6,8+0,4 6,3+0,7 13,1+0,3

Sk BUAHO 3 AaHUX TaOJHIll, pO3pOOJICHI HAIOI 32 PIBHEM SKOCTI OTpUMATU
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pI3HY KUIBKICTH OajliB 1 BIANOBIIHO pi3HY KOMIUIEKCHY OLIHKY. Cepen HamoiB
pI3HOTO CKJIaAy 3a 30BHIIIHIM BUIIISJOM, KOJBOPOM 1 MPO30PICTIO OTPUMAIIU
HalBUIY OLIIHKY NpU CHIBBIAHOUIEHHI cUpon : cupoBaTka 15:85 — 18,5 Oaia.
Harmoi 13 nanmosutoBauamu 10:90 1 25:75 oTpumanu HatHmxk4y ominky (14,5 1 13,1
OaniB), BOHM OynM Mpo30pi, aje He Maiau OJMCKYy. 3a CMakoOM 1 apoMaToM
HalKpaluM BU3HAHO BapIiaHT MPH CIIBBIAHOIIECHHI cupomn:cupoBaTka 15:85 — 11,5
Oama. BapianT npu cmiBBigHOIIEHHI cuporm:cupoBatka 10:90 orpuma 7,5 6Gana,
TaK SK BiI4yBaBCs HAATO KHUCIOMOJIOYHHMI TIPUCMAK 1 apomMaT MOJOYHOT
CHUPOBATKH.

TexHonoriyHa cxema BUPOOHHWIITBA HAIMOIB i3 JOAaBAaHHSIM CHPOILY YOPHOT
Oy3WHU Ha OCHOBI MOJIOYHOI CHPOBAaTKH HACTYITHA: OTPHMAaHy MPU BHPOOHHUIITBI
CUPY CUPOBATKy (UIBTPYIOTh, CEMAPYIOTh, MOTIM MacTepu3yroTh mpu 93+£2°C i3
BUTPUMKOIO 30 XBWJIMH 1 OXOJIOJKYIOTH 10 Temreparypu 35°C mpotsrom 5-6
TOOUH JJIs ocajukeHHsa Oinka. Ilicias ocamkeHHs OiTka CHPOBATKY OOEpeKHO
37IMBAIOTh B IHIIUNA pe3epByap, HE JOMyCKalouyu ApoOJeHHs OUIKOBOTO 3TYCTKY. Y
pe3epByap 3 MIJATOTOBIEHOI CHPOBAaTKOI TONAIOTh CHUpoI. [oToBuil Hamii
OXOJIO/KYIOTH 710 Temneparypu 6+£2°C 1 po3iauBalOTh Ha PO3JIMBHUX MAalIUHAX Y
Tapy MicTKicTio 0,5 1M° i HaNPaBIAIOTH B XONOMIBHY KAMEPY Ha 30€piraHHs.

l'oToBi Hamoi Ha OCHOBI MOJIOYHOI CHPOBATKH JOCIDKYBIM 34
OpraHOJICNITUYHUMU MTOKa3HUKaMu (Tad. 2.12).

Tabnuys 2.12

OpraHoJienTHYHI MOKA3HUKHU HANIOK HA OCHOBI MOJIOYHOI CHPOBATKH

XapakTepuCcTUKa

Ha3Ba noka3nuka CmiBBITHOIIICHHS CHPOM : CHPOBATKA

15:85 25:85
SOBHINIHIN BATIIST ITpo3opa oxHopigHa piguHa | [Ipo3opa ogHOpiTHA pinUHA

Komip CaiTno-¢ioneToBuid, Hacuueno dionetoswuii,

pPIBHOMIpHUH 1O BCiii Maci | pIBHOMIpHUWU MO BCid Maci
CMak KHCIIO-COJOAKHUH, Kucnuii, BupaxeHuid cMax

CMmak Ta apoMart OCBDKAIOUMM, BIACTUBUU capony

BUKOPHUCTOBYBAHOMY CHPOITY
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OTxe, JOBEAEHO MOXJMBICTD BHUKOPUCTAHHSA  JIKapChKO-TEXHIYHOL
CUpPOBUHU (MPOAYKTIB NEPEpPOOKH TUI0/AIB Oy3WHM YOPHOi) y BHUPOOHUIITBI
MPOJIYKTIB HA OCHOBI MOJIOYHOT CUPOBATKH SIK JHKEPEJIO BITAMIHIB 1 MIHEPATBbHUX
peuoBuH [111].

CupKoB1 Macu MarOTh BUCOKY KaJIOPIMHICTH 1 ()1310JI0T1UHY NOBHOLIIHHICTb.
Haii6inpimoro  Miporo  BUMOraM — aJIeKBaTHOTO  XapuyBaHHA  BiJMOBIJAIOTH
0araTOKOMITIOHEHTHI MPOAYKTH 13 CHPOBHHHM TBapHHHOTO Ta POCIWHHOTO
MOXO/KeHHS. BUKOpUCTaHHS POCIMHHOT CUPOBUHU J03BOJISIE HE TUTHKH 30araTUTH
iX QyHKI10HATBHUMU IHTPEIIEHTAMU, MIJBUIIUTH iX 3aCBOIOBAHICTh, a 1 OTpUMaTH
OPOAYKTH, 110 BIANOBIAAIOTH ()i310JI0TTYHUM HOpMaM.

Kucnomonouni cupu, CupkoBi BUpOOU Ta pi3HI iX BUPOOU MOBUHHI BXOJUTH
710 IIOJICHHOT'O PalliOHY JIFOJUHU, 30KpeMa JITeH JOMKUILHOTO 1 MKIILHOTO BIKY, Y
AKX € TIOTpeba B KalbIlil 0COOIMBO BUCOKA y 3B’ SI3KY 3 iX 3pOCTaHHSIM.

[Ipu BuUpOOHMIITBI CHUPKOBOi MacHh B SIKOCTI HallOBHIOBaua Oyja oOpaHa
MOpChKa KamycTta. Mopchka Karmycra € BIIMIHHUM IPO(UIAaKTHIHUM 3aCO00M, 110
MICTUTh 3HAYHY KUIBKICTh BITaMiHIB, MIKPOEJIEMEHTIB 1 aMIHOKHCIJIOT, 1€ TaKOX
qyI0BUM 3aci0 JJIs1 OUMINEHHS OpraHi3My BiJ IIUTAKIB.

3a paxyHOK 30arayeHHs KHCIOMOJIOYHOTO CHPY MOPCBHKOIO KaIlyCTOIO
(JtamiHapi€0) B OTPUMAHOMY CHPHOMY MPOAYKTI 30UTBIIUTHCS KUIBKICTH O1NKa,
MiHEpaJIbHUX PEYOBHUH, BITaMIHIB, CUPHA Maca 30aradyeThCsi pOCIIMHHUMU KUPaAMH
(MOiHEHACUYCHUMU KUPHUMHU KHCIOTAMHU — OJICTHOBOI, JIIHOJIEBOI Ta JIIHOJIEHOBOT
KHCIIOTaMH), BMICT ajbliHATIB CHOpPHUSE€ BHUBEJACHHIO 3 OpraHi3My NaTOTEHHUX
MIKpOOpTraHi3MiB, BUBOJUTH 3 OPTaHi3My XOJIECTEPHH.

B pesynbTaTi MU OTpUMyEMO CHpPHUN TPOAYKT (CHpHY Macy) Oararmry 3a
CBOIM XIMIYHMM CKJIaJIOM, 1 TOTOBHH MPOMYKT MOXHA BHKOPUCTOBYBATH IS
npodimakTuky HomoaedinuTy.

Jlns  momanmplmiux JOCHDKeHb Oynu CKJIaJeHI pemenTypd Ha OCHOBI
TPAJMIIIHHUX PEIeNTyp BUPOOHUIITBA CHPY 3 JIOJIaBaHHIM POCITMHHOI CHPOBUHH.

B xoa1 migbopy ckiaay CUpPHOrO MPOAYKTY 3 MOPCHKOIO KamycTOw, Oyiu
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JIOCJIIJIPKEH]1 P13H1 CIIBBIIHONIEHHS MOJIOYHOT OCHOBH POCIMHHOT'O KOMITOHEHTA:

3pa3ok 1: CHIBBIIHOUIEHHS KHCJIOMOJIOYHOTO CHPY, MOPCBHKOI KamyCTH,
KYXOHHOT coJi 1 cradinizaTopa 83,9: 15: 1,0: 0,1

3pa3ok 2: CHIBBIAHOUIEHHS KHCIOMOJIOYHOTO CHPY, MOPCHKOI KaIlyCTH,
KYXOHHOT coJIi 1 cradinizaTopa 88,2: 10: 1,5: 0,3

3pa3ok 3: CHIBBIAHOUIEHHS KHCIOMOJIOYHOTO CHPY, MOPCHKOI KaIlyCTH,
KyXOHHOI coJi 1 crabinizaTopa 93: 5: 1,5: 0,5

Po3po0Oneni peuentypu cMpKOBUX BUPOOIB HaBeeH1 13 po3paxyHKy Ha 1000
KT TOTOBOT'O MPOAYKTY (0€3 BpaxyBaHHsS BUPOOHUYHMX BUTPAT).

VY T1abn. 2.13, naBeneHo 3 BapiaHTH MPOMOHOBAHUX PEUENTYpP COJOHHUX
CUPKOBHUX Mac 13 BUKOPUCTAHHSIM MOPCHKOT KaITyCTH.

Tabnuysa 2.13

Penentypu cOJIOHMX CHPKOBHX MAC i3 10aBAHHAM MOPCHKOI KAIyCTH

No KomMnonentu Bunu peuenryp
n/n 1 2 3
1 | Cup kuciaomMonouHuil M. 4. K. 5% 839,0 882,0 930,0
2 | Mopceka karycra 150,0 100,0 50,0
3 | KyxoHnHa cinpb 10,0 15,0 15,0
4 | CraburizaTop (KenaTuH) 1,0 3,0 5,0
Bceboro 1000 1000 1000

VY pesynbTaTi MOpeACTAaBIEHWX PO3PaxyHKIB MO MaTeMaTU4YHIA Mojeni
onTuMizailii MpoaAyKTy (yHKIIOHATHLHOTO MPU3HAYCHHS 1 KOMIUIEKCY MPOBEICHUX
JOCIIHPKeHb OynM BCTAaHOBJICHI KOHIICHTPAIl PENENnTypHUX KOMIIOHEHTIB [IJIs
CUPKOBOI MacH 3 JI0JJaBaHHSIM MOPCBHKOi KaIyCTH, COJIi Ta cTabimizaTopa.

JIist  OLIHKM OPraHOJENTUYHUX TMOKA3HUKIB SKOCTI HOBHUX POCIMHHO-
CUPKOBUX Mac BHKOPHUCTOBYBanu mpodurbHUI MeToa. bymm po3pobieHi

npo¢ UIorpaMu 30BHIIIHBOTO BUTIISIAY, KOHCUCTEHIII, 3a11axy Ta cMaky, puc. 2.7.
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Konip
5

KoHcucTeHui

3anax ——3pa3soK 3
A

——3pa3soK 2

3pasoK 1

30BHiILLHI
BATNAL

Puc 2.7. Tlpodinorpama cupHOI Macu 3 BMICTOM HAaNOBHIBaya

AOCJTIAHUX 3Pa3KiB

[le omgHiEI0 BaXKJIMBOIO TPYMOIO MOKA3HUKIB JJIsl XapaKTEePUCTUKU CUPKOBUX
Mac € (i3uKo—XiIMIYHI iX TOKa3HUKHU. [l JOCHIKEHHS SKOCTI POCIWHHO-
CUPKOBUX Mac Oyio oOpaHO HAcTymHi (Pi3MKO-XIMIYHI TMOKA3HUKHU: TUTPOBaHA
KHACJIOTHICTh, BMICT BOJIOTM Ta MacoBa YacTKa KyXOHHOi coii. MacoBa 4acTka
BOJIOTM B CHPKOBMX MacaxXx 3 POCIMHHUM HAMOBHIOBAaYeM HE IIOBUHHA
nepesuinyBatu 78,0 %, 3a BUMOramMH [IIOYMX HOPMATHUBHUX JIOKYMEHTIB

BctanoBieHumu JICTY 4503:2005.

PesynpTaT BHU3HAYE€HHS MacOBOi YAaCTKH BOJIOTH Y JOCHITHUX 3pa3Kax

npejcTaBiieHl Ha puc. 2.8.

—_— 78
78 T T 3pasok 1
| 77
77 766 .
| ~ .
76 L _ - M 3pa3ox 2
|| o 75,5 -
75 o — ~
| — T 3pasok 3
74— 7 T — i
— —
T —— /
3pasok 1 3pazok 2 T/ B Bumoru
3pasoK 3
P Bumoru ACTY, He
OCTY, ne Binble
Binble

Puc. 2.8. MacoBa 4yacTka BOJIOTH, % y CHPKOBHX Macax 3 POCIAUHHUM

HAIIOBHIOBAY€M
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3arajgoM MOKa3HUK MAacoBOi YaCTKM KYXOHHOiI COJII BIAMOBIAHO /10 YWHHOI

HOPMATHUBHOI JOKyMEHTalli He MOBMHEH mepeBuilyBatu 1,5 %, pe3yabTaTu

MoKa3aHi Ha puc. 2.9.

15 15
1,5 —— 15
1 3pasok 1
11+ I
W 3pa3oK 2
0,5 -
0 3pa3ok 3

3pasok 1 3pazo 2

3pasok 3
Bumoru [ICTY, He Binblue

Puc. 2.9. MacoBa 4acTka coii, % y CHPKOBHX Macax 3 POCJIHHHUM

HAaIIOBHIOBAYE€M

TutpoBaHa KHCIOTHICTh KOJMBAeThcs y Mexax Bim 140 mgo 220 °T.
KucnotHicTh — € OJHUM 3 OCHOBHHMX ITOKa3HUKIB SIKOCTI y KHCJIOMOJIOYHHX

npoaykTiB. Po3poOiieHi mociigHi 3pa3kd — 3HAXOIATHCS B JIOMYCTHMHX MEXKax
(puc. 2.10).

250

3pasok 1
200

150 M 3pasok 2

100

3pasok 3
50

B Bumorn
LOCTY, He

3pazor 3 Binble
P Bumoru

AOCTY, He
Binbwe

3pasoK 1 3pasok 2

Puc. 2.10. TurpoBaHa KHMCJOTHICTh CHPKOBHMX Macax 3 POCIAMHHHUM

HanoBHIOBaueM, °T
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Tak, TUTpoBaHa KHUCJIOTHICTh JOCHITHUX 3pa3KiB COJIEHUX CHUPKOBHUX Mac
cxnamana 175-192 °T, macoBa wactka Bosoru 75-77 % Cunig Big3HAUUTH, IO
J0JIaBaHHs MOPCBKOi KAallyCTH CYTT€BO HE BIUIMBAaE Ha (PI3UKO—XIMIYHI
XapaKTePUCTUKH JOCIITHUX 3pa3KiB HE BHUBOJAAYM IX 32 MEXI HOPMATUBHUX
BEJIMYMH.

HalikpamumMu noka3HUKaMu 3a OPraHOJIENTUYHOK Ta (PI3UKO-XIMIYHOIO

OIIIHKOIO OyJIa CHPKOBa Maca 13 BMICTOM MOPCBHKOT KarmycTu (aminapis) 5%.

2.5. lIpoayKTH O/ KIIBHUITBA NPU BUPOOHMITBI MOJIOYHHMX NPOAYKTIB

3rigHo 6araTh0X JOCIIIKEHD 13 30aJIaHCOBAHOTO XapuyBaHHS Y IOJICHHOMY
pallioHi JIOJUHU MAaIOTh MICTUTUCS HE TUTBKH OUIKH, )KHUPH 1 BYTJIEBOJHU, & TAKOXK
HE3aMiHH1 aMiHOKHCIIOTH, BITaMiHU, MAaKpO— Ta MIKPOEJIEMEHTH Yy BU3HAYCHUX,
KOPUCHMX ISl JIFOJIUHU, TTPOTIOPITISX.

Mo0YHUM MPOAYKTaM, BPAXOBYIOUH iX 010JI0TIYHY IIHHICTh, B OpraHi3alii
3I0POBOTO XapuyBaHHS BIABOJUTHCS Mepiiodeprone 3HadeHHs. Lle BiTHOCUTHCS 1
0 TaKoro MOJIOYHOTO JecCepTy, SK MOPO3UBO, XapyoBa I[IHHICTH SKOTO
0oO0yMOBJIGHa HASBHICTIO IIOBHOIIIHHUX OUIKIB, JIETKO3aCBOIOBAHUX JKHPIB,
HE3aMIHHUX aMIHOKHCIIOT, coJie Kambmito Ta ¢ochopy, IO € KHUTTEBO
HEOOXITHUMHU JJIsI HOPMAJIBHOTO (PYHKITIOHYBaHHS OPTaHi3MYy JIIOIUHH.

Ha ocHOBI TeopeTHYHHUX JaHMX OYB BH3HAYCHHH TPUHIMIIOBUH CKJIA]
HOBOTO MOpO3WBa 3 (YHKI[IOHATBHUM Xap4YOBUM IHTPEAIEHTOM: MOPO3UBO
MOBUHHO OyTH IO BUIY — MOJIOYHUM, JIO CKJIQJy MAa€ BXOJWUTU TpedaHe OHKOIMHE
OOHIAOKS.

Jlist oTpuMaHHS MOPO3WMBAa MOJIOYHOTO 3 BHUKOPHCTAHHSIM TPEUaHOTO
OJPKOTMHOTO OOHDKXS Ha MEpHIoMy eTari Oy MpOBEACHI MOCHTIKEHHS SKOCTI
OCHOBHHUX BHUJ[IB CHPOBUHHU 3TiJHO 3 THIIOBOIO PEIIETITYPOIO.

KBiTKkOBMIT MHIIOK € CKIQAHUM KOHIIEHTPATOM IIIHHUX XapYOBHX,

($1310JIOTTYHO aKTUBHUX PEUOBHH, CKJIAJ SKUX JOCUTh PI3HOMAHITHUN 1 3aJI€KUTh
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BiJl TIOXOJKE€HHSI NWIKY, Nepioly 300py Ta 0coOJMBOCTEH OOpOOKM OaKOIaMu

[112]. Tomy Ha mepmioMy eTami JOCTIIKEHb OyJIO BHUBYCHO OPraHOJEHTHYHI,

XIMIYHMM 1 OIOXIMIYHMI CKJajJ KBITKOBOIO MHIKY 3 Trpeuku (Tadm. 2.14;

puc. 2.11).

Tabnuysa 2.14

OpraHoJienTHYHI MOKA3HUKHU CYXOr0 KBITKOBOI'O IWIKY i3 rpeYKkH

[Toka3ank 3rigao JICTVY3127 — 95 KBiTkoBUI MUIIOK 13 TPEUKHU
30BHIIIHIH ['pynouku HenpaBuiabHO1 Gopmu,| ['pynouku oBasibHOI hopmH,
BUT IS Macor 5-20 mr Macoro 10-15 mr

I'pynkyBata, po3curyacTa. I'pynkyBata, po3cuimyacra,
KoHncucreniis ['pynouku nunky TBEpai, TBEpAa
NaibIsIMU HE PO3MUHAIOTHCS
Kouip Bix 6ioro 10 yopHoro 3e1eH0-KOBTHUI1
Crnenudivynuii, npueMHUH, Crnenudivynuii, npueMHUN
3amax XapaKTepHUM 7151 O/1KOJIMHOTO
OOHIDKKS
Crneundiunuii, mpueMHUH, Crneuudiunuii, IpuEMHUH,
Cmax COJIO/IKYBaTHUH, MOXe OyTH COJIOJIKYBATH
TIpKyBaTHI YM COJIOAKYBATUI

Puc. 2.11. BakosinHe 00HINKA 3 TPEeYKH
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Pe3ynpTaTé XIMI4HOTO 1 G10XIMIYHOTO CKJIaay KBITKOBOI'O MWIKY 3 T'PEUYKHU
npeacTaBiieHo y Tabmumi 2.15.

Tabnuys 2.15

Criaja KBIiTKOBOro NuJiky (0KOJTMHOT0 O0HIZKMAKS)

Bwmict, %
ITokazHuk CepeliHil BMICT 3a JIiTepaTypHUMHU
MUJIOK 3 TPEUYKU
JaHUMU
binox 11,0-35,0 17,9
Byrnesoau 20,0-39,0 48,1
Kupu 1,0-20,0 13,5

MacoBa 4acTka OUIKIB 1 BYIVIEBOJIB KBITKOBOTO THJIKY HaOJMXEHa 10
MaKCHMaJIbHUX 3HA4e€Hb, a BMICT JKHPY BIJIOBIA€ CEPEIHHLOMY 3HAYCHHIO
NOKa3HMWKIB KBITKOBOTO THJIKY HAaBEJACHMX B JIiTEpaTypHUX JDKepenax, o
TOBOPUTH MPO MOBHOIIHHICTh BBEJICHHS Y TPOAYKT (PYHKIIIOHAIBHOTO IHTPEAIEHTA.

biikoBi pedoBMHM KBITKOBOTO THJIKY TIPEJACTaBICHI albOyMiHaMH,

mIo0yJiHAMU 1 TIENTOHAMU, HEOLIKOBI — aMIiHOKHCIOTaMHU, NEeNTHIaMH 1 IH.

3aranbHUM aMIHOKUCIIOTHUM CKJIaj IIpeacTaBiIeHui B Tabuil 2.16.

Tabnuysa 2.16

3arajnbHN aMIHOKHMCJIOTHHH CKJIaJ KBITKOBOI0 MUJIKY

, KinpkicTh Mr B 1 T THIIKY
AMIHOKHCIIOTH - ,
BMICT 3a JIiTepaTypHUMH JaHUMHU MTUAJIOK 3 TPEUYKU
Jlenu 14-19 18,6
[3051eHINH 7-10 8,9
Banin 10-12 11,3
Jli3un 14-18 16,0
MeTioOHIH+TIUCTETH 3,5-5,7 4.6
deninamania 8-11 8,7
TpeoHin 9-12 10,3
Tpunrodan 2 1,6
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Sk BUIHO 3 JaHUX B OJKOJIMHOMY OOHDKXI 3 TPEYKH MICTATHCS BCI
MIPUPOJIHI aMIHOKUCIIOTH 1 BMICT HE3aMIHHUX aMiHOKUCIOT Ha 2,4 % mepeBepiiye
aHaJ130BaH1 JaH1 JITEPATyPHUX JIKEPEL.

TakuM 4uMHOM, B pe3yibTaTl MPOBEAEHUX JOCHIIKEHb OylIO BCTaHOBJIEHO,
10 KBITKOBUU MUJIOK € MPUPOJHUM JKEpeaoM Ol0JIOTIYHO aKTUBHHUX PEYOBHUH 1
MEPCIIEKTUBHOIO CHUPOBHHOIO ISl 30aradeHHss MOJOYHHX MPOIYKTIB, 30Kpema
MOpO3UBA.

Ha nacrynnomy etani fociijikeHb OyJ0 BUBYEHO CIOCIO MIATOTOBKH 1 /1032
KBITKOBOTO THWJIKY, IIO BHOCHUTBCS B CyMIll ajii MOpo3uBa. KBITKOBHIA MUIOK
Bunyckaetbes 3a JJCTY 3127-95 1 BUKOPUCTOBYETBCS B SIKOCTI XapuoOBOi JI00aBKH
Ma€ TBEpAY KOHCHUCTEHII}0 1 po3Mmip 3epeH Big 1 g0 4 mMm. [[ns piBHOMIPHOTO
PO3MOALTY OJKOJIMHOTO TTUJIKY 0 BC1M Maci MOpOo3uBa ii HEOOX1THO PO3UMHUTH 0
YTBOPEHHSI TUCTIEPCHOTO po34rHy. Tomy Oymnu MpoBeeHi JOCTIKSHHS 3 BHOODPY
PO3YMHHHMKA 1 YMOB PO3YMHEHHS IPaHYJ KBITKOBOTO MHJIKY.

Ak po3uMHHUK OyJIM BUKOPHCTaHI pi3HI CEpPEeAOBHINA, TaKi SK BOJA IMUTHA,
MOJIOKO, CUpOBaTKa CHpHa.

[lonepenubo Oyna oOpaHa Temmeparypa pO3UYMHEHHs KBITKOBOTO MWIKY. B
pe3yibTaTi MPOBEICHUX JOCHIKCHh BCTAHOBJEHO, IO TMPH TeMIlepaTypi
posunHeHHs 30 °C B KBITKOBOMY IHJKY 30epiraloThcsl OIOJOTiYHO AaKTHBHI
PEYOBHMHHU 1 MPOIEC POIUYMHEHHS TPaHYJI MHJIKY BIIOYBAETHCS IHTCHCUBHIIIIE.

Posuunnuku migirpiBanmu o Ttemmnepatypu 30 °C, sacumanu rpasynn
KBITKOBOTO MUJIKY 1 BEJIM MPOIIEC PO3YNHEHHS MPU IHTCHCUBHOMY TE€PEMIITyBaHHI.
PesynpTaTé mociimkeHs npeactasieHi Ha puc. 2.12.

SIk BUIHO 3 NPEICTaBICHUX JAHMX, B 3aJIEKHOCTI BiJl PO3UMHHHUKA Yac
PO3YMHEHHS BUSBHUBCSA pI3HUM. HaiOUTbll IHTEHCUBHO PO3YMHEHHS TpaHyll
KBITKOBOTO TTMJIKY BiZIOYBa€ThCS B MOJIOIII.

BcranoBneno, 1m0 onTtuManbHa —TeMIepaTypa pO3YMHEHHS TpaHyll

kBiTKOBOro muiky 30 °C, uac po3urHeHHs Ipu bOMY 15 XBUIIMH.
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YHac po3uuHEHHSsI, XBUJIUH

CHpOBAaTKa MOJIOYHA BOJIa MIUTHA  MOJIOKO
Puc. 2.12. BnuiuB BUAY PO3YMHHHMKA HA 4YaC PO3YHUHEHHSI KBITKOBOIO

NMHJIKY

OCKUTBKH B PO3UMHEHOMY MOJIOII MICTITHCS JOMIIMIKHU ((PparMeHTH POCIINH,
3 AKUX OHKOJM 30MparoTh MUJIOK, BOJIOCKU OMYIIEHHS caMoi OJKOJW Ta iH.), TO
MOTIM OyJIM TPOBENEHI1 JOCHIIKEHHS 3a BHU3HAYCHHSM pO3MIPIB OCEpEeaKiB

¢binpTpa, puc. 2.13.

Puc. 2.13. Po3unHeHHA 0IKOJTHHOT0 O0HINKIKA

Bcranosneno, mo ais GuUIBTpYBaHHS PO3YMHEHOTO B MOJIOI KBITKOBOTO
NWIKY HEOOX1THO BUKOPUCTOBYBATH (DIIBTP 3 po3mipom oTBOpiB 1,0 MM.

Jist  po3poOKku  pementyp 1 TEXHOJOTIi MOpO3WBa 3 BUKOPUCTAHHSIM
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OJIPKOJIMHOTO OOHDKIKA 3 T'PEYKH, Ha MEPIIOMY €Talrl OTPUMYBAJIU KOHTPOJIbHHIM
3pa30K MOJIOYHOIO MOpO3uMBa 0O€3 HaloBHIOBaua. B SKOCTI CHPOBHHHU
BUKOPUCTOBYBAJIM MOJIOKO HE30MpaHE, MOJIOKO CyXe, BEPILKH, LYKOpP 1 BOAy. Sk
CTPYKTYPOYTBOPIOBaY  BHKOPHUCTOBYBaJM KOMIUIEKCHUH  eMyJibraTop-cTaduii
3aTop.

Po3paxyHok peuentypu cymili Jjsi MOJOYHOTO MOPO3MBA MPOBOAMIIH,
srigHo JICTY 4733:2007. Mopo3uBo MOJOYHE, BEPIIKOBE, TIOMOIp. 3arajibHi
TexH14H1 ymoBH [113].

KonTtponsuuit 3pazoxk moposusa BianosigaB ACTY 4733:2007 «Mopo3uBo
MOJIOYHE, BEpUIKOBE, TIOMOIp. 3arajbHi TEXHIYHI YMOBHU», HOro (pi3uko-xiMIyHi
[IOKA3HHUKHU HaBeAeH1 B Ta0i. 2.17.

Tabnuysa 2.17
®Di3uKo-XiMiYHI MOKA3HMKH MOPO3MBA MOJIOYHOI0

(KOHTPOJILHM 3Pa30K)

HaliMelyBaHs OKa3HIKa Mopo3uBO MOIOYHE 3HaueHHA BIAMOBIIHO
(KOHTPOJBHUI 3pa30K) JACTY 4733:2007

MacoBa JacTka xKupy, % 5,5 HE MeHIIe 5
MacoBa yactka nykpy, % 15,0 He MeHIe 14,5
MacoBa JacTKa CyXux 30,5 He MeHIe 28
pedoBuH, %

MacoBa vactka Oinka, % 2,9 HE HOPMYETHCS
C3M3, % 15,7 HE HOPMYETHCS
[{inbHicTS, KT / M3 19,4 HE HOPMYETHCS
KucnortHicts, °T 18 He OuIbIe 22

OpraHonenTuyuHi XapakTEPUCTHUKUA KOHTPOJIBHOTO 3pa3ka MOPO3MBA TaKOXK
BiamoBimamm JICTY 4733:2007. Cmak i 3amax y KOHTPOJBHOTO 3pa3ka MOJOYHOTO
MOpo3uBa OylIHM YHUCTI, MPUEMHI MOJIOYHI; CTPYKTypa — MIUIbHA 3 OJHOPITHOIO
KOHCHUCTEHI[I€I0; KOJIIp — PIBHOMIPHUN OLUTHIA.

J171s1 po3po0OKHU pelentTyp HOBOIO MOJIOYHOTO MOPO3HMBA B aCOPTUMEHTI Oyiiu
MPOBEECHI JOCIIKEHHS 3aMIHU PSAY PELENnTypPHUX KOMIIOHEHTIB KOHTPOJIBHOTO
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3pa3ka Ha NPOJYKTU O KUTHHUIITBA (KBITKOBUM MUJIOK).

Sk Oyno mokazaHO BWINE, MPOAYKTH OJKUIBHUIITBA, a caMe OJKOJIUHE
OOHDXKSI MICTATH BYIJIEBOJM, MOBHUN HaOip aMiHOKUCIOT, 6Ju3bko 30 % OLIKiB,
10 HE MOCTYNalThCs OUIKaM MOJIOKA, STIOBUYMHHU, s€lb. Jlo ckiany OKOIMHOTO
OOHDXOKSI BXOJATh: KohepMeHTH, pepMeHTH (KaTajasza, aMmijia3a, iHBepraza, ATD
TOILO), BiTaMiHM, HYKJEIHOBI Ta OpraHiuHi KHUCIOTH, HYKJIEONpoTeinu,
ne30Kkcupr603a, (ONIKYIIpHI TOPMOHU (€CTPOH), KUPHI KHUCIOTH (JIiHOJIEBA Ta
JIHOJIEHOBA), JIMIAM ¥ JINOiAu (JEUUTHH), TPUTEPIICHOBI, (DEHOIBbHI CIOJIYKH
(benonokucnoT, ¢aBOHOIU, JIEHKOAHTOLIAHW, KATEXIHU TOIIO), NEKTHHH,
1etoa03a, GiToHIUaM, mirMeHTy i 6arato iHmux BAP.

3 ypaxyBaHHSAM J1000BO1 337]0BOJIEHOCTI (h1310JI0TTYHOT MOTPeOU Opranizmy B
naHuX (PYHKIIOHAJIBHUX IHTPEAieHTIB OyB OOIPYHTOBAaHUU 1 pO3paxOBAHMI
Jara3oH BHECEHHS MPOJYKTIB OJKIIbHUITBA (KBITKOBUH MHJIOK) 10 CKIIAaay
MOJIOYHOTO MOPO3HBa, BiH cki1aB — Bif 1 % 10 3 %.

Bapiaatu BMicTy OJKOJIMHOTO OOHIAKXKS, IO BBOASTHCSA B CYMINI IS
NPUTOTYBaHHS MOpPO3MBAa MOJIOYHOTO Ha OCHOBI KOHTPOJIBHOTO  3pa3ka,

npejacTaBieH1 Ha puc. 2.14.

Mopo3uB0o MOT0OYHE 3 TIPOAYKTaMI OKLUTHHIITBA (O/DKOIITHE OOHIKIKS)

Ha OCHOBI KOHTDOJRHOIO 3Da3Ka

! ! ! !

KonTponsanii bmxonune bmxonune Bxonnue
3pazoK ook, 1,0 % obHBIK, 1,5 % ob6uDKKS, 3.0 %

Puc. 2.14. BapianTu peuentyp cymimei IJsi MOPO3WBA MOJIOYHOIO 3

Pi3HUMH KOHIEHTPALIIMHU O1KOJUHOT0 00 HIKKSA

[Ipu nocnimkeHH! CIOXKUBYMX MepeBar Oylio MOKa3aHO, 110 MPU OLIHIN

SIKOCT1 P13HOTO aCOPTUMEHTY MOPO3MBa, HAMOLIbII 3HAYYIIUMU JJI CIIOKUBAYIB €
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OpPraHOJIENTUYHI TTOKa3HUKU. TOMY JIsi BUSHAUCHHS ONTUMAIbLHUX KOHIICHTpAIIIH
OJIPKOJIMHOTO OOHDXKXKS, IO BHOCATBHCS N0 CyMIUIl, NPOBOJMIM JIOCTIIKEHHS
EKCIIEPUMEHTATBHUX 3Pa3KiB M0 HAHOUTBII BaXKIMBUM CITO)KHBYHMM TTOKa3HUKAMH —
OpPTraHOJECITHIHHM.

B pe3ynbTaTi OpraHoNeNTUYHUX JOCHIKEHb €KCIIEPUMEHTAIBHUX 3pa3KiB
CyMilllel JUisi MOPO3MBa 3 BUKOPUCTAHHAM OPKOJIMHOTO OOHLAOKS OyJO MOKa3aHo
HacTynHe. Y JAOCHKyBaHMX 3pa3dkax Ne 1 (3 KOHIIEHTpauiero OIKOJIMHOIO
oOHDXKKsST 1 %) mpucMmak KBITKOBOTO MHJIKY aOCOJIOTHO HE BITYYBaBCS, aje
HE3HA4YHO 3MiHIOBaBCs Kouip. [Ipu 30imbieHH1 KoHIIeHTpalii 10 2 % (3pazok Ne 2)
BU3HAYABCS SBHHM 3aIax i CMakK, BIACTUBUN KBITKOBOMY IMHJIKY. A B 3pa3ky Ne 3 3
KOHIICHTpAIlI€l0 OJPKOTMHOTO OOHDKX)S — 3 %, 3’SIBUBCS BHUPAKECHUN CMakK
KBITKOBOTO MHJIKY, III0 OPTaHIYHO HE IMOEJIHYBaBCS 3 MOJOYHHUM CMakoM, i KpiM
TOT0, MaB HAaCUYCHHH KOJIIp.

BuszHauyuBIM onTUManbHi TEXHOJIOT14HI MTApaMeTpH, BUTOTOBUIM MOPO3HBO,
30araueHe KBITKOBUM NWJIKOM. Ha miacTaBi eKcepUMEHTaIbHUX JOCHTIIKEHBb
3pazok Ne 1 (3 koHIEHTpali€ OMK0IMHOr0 OOHDKOKS 1 %) oTpuMaB HalBHIII
OpraHOJICNTUYHI OIIHKKA 1 Horo perentypa Oyna oOpaHa il TOJAIBIIOTO
BUKOPUCTaHHS TIpU TMPUTOTYBAaHHI HOBOTO MOpO3WMBa (B AaCOPTUMEHTI) 3
IPOyKTaMH OJDKUTbHHUITBA. KBITKOBUI TTHIIOK J0OpE MOENHYETHCS 3 MOJIOYHUMH
IPOJYKTaMH 3a PaxyHOK CBOrO KOJbOPY, MiIiOpaHOro sl BHECCHHS, HaJIae
TapHUi, HOKHUHM BIATIHOK 1 MPSTHO-MEIOBUM CMaK, IO MPHU MPABUIBHO MiTi0OpaHii
7103yBaHH1 MO3WTHUBHO MO3HAYAETHCS HA OPTaHOJENITUYHUX TMOKA3HUKAX TOTOBOTO
MPOIYKTY.

PesynpraTén nocmimkeHb (Hi3MKO-XIMIYHUX 1 OPTaHOJENTUYHUX TMOKA3HUKIB
EKCIIEPUMEHTATBHIUX ~ 3pa3KiB  MOpO3WBa 3  TMPOAYKTaMH  OJDKITLHHUIITBA
MiATBEPAWIN MOXKIIUBICTH OTPUMAHHS SKICHOTO MOJIOYHOTO MOPO3HBA.

OTXe, BCTaHOBIEHO, N[0 KBITKOBUW MHWJIOK € TPHPOJHUM JIKEPEIOM
O10JIOTTYHO AKTHBHUX PEUYOBUH 1 MEPCHEKTUBHOIO CUPOBUHOIO [JIsi 30aradyeHHs

MOJIOYHHUX MPOAYKTiB [114].
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ACOPTUMEHT KHCJIIOMOJIOYHUX TMPOAYKTIB Ha CBITOBOMY pPHHKY JOCHUTH
pI3HOMaHITHUM, ane OipimoreHH1 30arayeHi MOJIOYHI MPOAYKTU 3yCTPIUaIOThCS HE
yacto. Benukuii iHTEpec TpeacTaBiiss€ BUKOPUCTAaHHS Yy BUPOOHHULTBI
KHCJIOMOJIOYHUX MPOJAYKTIB NPOOIOTHKIB 3 METOK BIJHOBJIEHHS KOPUCHOT
MIKpO(JIOpY KHUIIEYHMKA B KOMIUIEKCI 3 MpedloTUKAaMU 1 HATypaJbHUMHU
IHTpEIIEHTaMU POCIUHHOTO TTOXOIKEHHS

Bukopucranus OIXKOJMHOTO OOHDXKS MPU BUPOOHMITBI aUAO(PUIBHUX
NPOYKTIB JI03BOJIUTH HAJIaTH iM OM(QITOreHH] Ta IMyHOCTUMYJIIOI0U1 BJACTUBOCTI,
110 CIIPUSIOTH MOJIMIIEHHIO CTaHY 3/I0POB’ s JIIOIUHHU.

BIOKITBHUIITBO 371aBHA CITY)KHTh JIFOJHMHI JDKEPETIOM HE TUTBKH Mefdy, aje i
IHIIUX [IHHUX TPOAYKTIB. BiCk 3aCTOCOBYETHCS B PI3HUX Tay35X MPOMHCIOBOCTI.
bmxonune  oOHDIOKS, 10 30WpaeTbcs  OJKOJIAMHU, 3HAXOJUTh  IITUPOKE
3aCTOCYBaHHS B MEAMIIMHI 1, OCOOJMBO B JIKApChKIM KOCMeTHIll. bmxonuHe
OOHDKXSI OCTaHHIM YacOM KOPHUCTYETbCS TaKUM BEIIMYE3HHM YCIIXOM, IO i 3a
3HAUEHHSAM IUIKOM MOXXHa TOCTAaBUTHU TMOPYY 3 MeAOM. BKoiaumHe OOHDKKS €
TpiOHMI TTOPOIIOK, 3a0apBIICHHUH B Pi3HI KOJIBOPH, B 3aJI€KHOCTI BiJl BUIY

HoBe mokoniHHS XapyoBUX TMPOJAYKTIB 13 33JaHOK0 XapyoBOIO Ta
EHEePreTUYHOI I[IHHICTIO, OPTraHOJCHTUYHUMH 1 (I3UMYHUMH BJIACTUBOCTIMU
BIJIMOBIIAIOTh CYYaCHUM VSBJICHHSAM HayKd TMPO XapyyBaHHA 1 3amuTam
CIOKMBAUiB.  XapaKTepHU3yIOTh  CIIOKHBYI  BJIACTUBOCTI  ()YHKI[IOHATBHUX
MPOAYKTIB TPH CKJIQJOBI: XapdyoBa IiHHICTh, CMaKOBi SKOCTI 1 CIpsSMOBaHa
¢izionoriyna mis. Ha cyuacHOMy pUHKY TpaaMIliiiHI TPOAYKTH Xap4yBaHHS
XapaKTepU3YIOThCS TUIBKU MEPIIUMHU TBOMA CKIIAJOBUMHU.

bmxonuHe oOHDKKS, a00 KBITKOBUH MHUJIOK — CKJIAJIHMKM, KOHIICHTPOBAHUI
POCITMHHO-0/KOIMHUAN TPOIYKT 3 YHIKAIBHAUMH CIIOKMBUYMMHU W JTIKyBaJbHUMU
axocTsaMHU. [le CyKymHICTh MUITKOBUX 3€peH, a00 YOJIOBIYMX raMeTOo(iTiB, HACIHHIX
pOCIIHH, 310paHuX 1 00pOOIICHIX HEKTAPOM Ta CEKPETOM CIMHHHUX 3aJ103 01K

bmxonuHe OOHDKXKS — JHKEpeso IIHHUX TMOXHWBHUX pedoBHH. Ha BigMiHy

Bl Mey, BOHO MICTUTH Iie ¥ miniau (pocdominian, MOHO- Ta THAIUITIIIIEPOIIH,
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BUIbHUI (DITOCTEPO, TPUTIILEPOH, eTepudikoBaHui ¢pitocTepon). brxonuHnomy
OOHDKXIO  NpPUTaMaHHMM  BHUCOKMM  BMICT  JKMPHHMX  KHUCJIOT, 30Kpema
MOHOHEHACHUYCHHUX 1 TIOJIIHEHACUYEHUX. 3aJIe)KHO BIJ BUJIOBOI HAJIEKHOCTI
OOHDXOKSI, BMICT ITUX KUCIIOT KOJUBAETHCS B TAKUX MEXKax: MajlbMITHHOBA (22—-25
% BIiJ CyMHU BCiX KUCTOT), osieiHoBa (12— 17 %), niHONEBa Ta J1HOJIEHOBA KUCIOTH
(mBi ocTaHHI CTaHOBIATEL 2225 %).

3 MeToro BHOOPY /103U BHECEHHS OJKOJMHOIO OOHDAKS MPU BUPOOHUIITBI
a0 UILHOTO KHCJIOMOJOYHOTO MPOAYKTY MPOBOAWIMCS JOCHiKeHHs. s
IILOTO B MACTEPM30BaHE i oXonomkene 10 37+2°C MOIOKO BHOCHIM CYXy 3aKBACKY
MOJIOUHOKHCIIUX Oaktepiit Lactobacillus acidophilus i Bifidobacterium complex 1,
MOTIEPETHRO PO3YMHEHE Y MOJIOI, OJKonmuHe OOHDKXKS B KimbkocTi 1%, 1,5% 1
2%, mepeMilTyBaIH 1 3aJUIIaIM JUIsl CKBAIyBaHHS B TEPMOCTATI TIPU TeMIepaTypi
374+2°C no yTBOpPEHHS HIUTBHOTO 3TYCTKY 1 JIOCATHEHHSI TUTPOBAHOI KUCIOTHOCTI
65-70 °T. OtpuMmani pe3ynbTaTH IpeAcTaBiIeHi B Tabnui 2.18.

Tabnuysa 2.18
Opra”osienTHYHI MOKA3HUKH AUMAOPILHIX HAMOIB 32 Pi3HUX
KOHIEHTPaNiil 0KOJUHOT0 O0HIKKSA

HazsBa KoHnnenTpaiis 05K0IMHOTO OOHDKKS
MMOKa3HUKA 1% 1,5% 2%
Cwmak 1 3amax Kucnomonouni, 3 KucnomosnouHi, 3 pi3ko Cnabo BUpaKECHHI
rapMOHIMHUM BHUPa)XEHUM MEJIOBO KHUCJIOMOJIOYHHH 13
IPUEMHUM MEI0BO KBITKOBUM IPUCMAKOM 1 HAJMIPHO BUPAKEHUM
KBITKOBUM MPUCMAKOM apoMaToM CMaKOM O/KOJIMHOTO
1 apoMaToM OOHDKKS
30BHINIHINA [inpHa, ogHopiaHa 3 | IlinpHa, omHopinHa 3 He | LllinbHa, ogHOpITHA 3 HE
BUTJIS 1 HE TOLIKOXKEHUMU MOIKOKEHUMHU MOIIKOKEHUMHU
KOHCHUCTEHIIIS | 3TYCTKOM 3 HE3HAUHUM 3TYCTKOM, TOHKOIO 3TyCTKOM, TOHKOIO
0cajioM IUTIBKOIO )KOBTOTO TUTIBKOIO ’KOBTOTO
KOJIBOPY Ha MOBEPXHi, 3 KOJIBOPY Ha MOBEPXHi, 3
no0pe MOMITHHM 0CaZioM | J100pe MOMITHUM 0CafioM
Ha JHI Ha JIHI
Koumnip CBIiTII0-KpeMOBHIA 3 KpemoBo-x0BTHH, BupaxxeHuii sickpaBo-
’KOBTYBATUM BIITIHKOM | HEpIBHOMIPHUH MO BCii YKOBTHH KOJIIp 1O BCIi
pPIBHOMIpHUH 1O BCil maci Mmaci
Maci

XapyoBa LIHHICTh KUCIOMOJOYHHUX MPOJIYKTIB B OCHOBHOMY BU3HAYA€ThCS
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KUIBKICHUM BMICTOM B iX CKJIajl OUIKIB, JKMPIB, BYIJI€BOIB, BITaMiHIB, MaKpo- i
MIKpO€eJIeMEeHTIB. AHai3 TaOaulll MoKa3ye, M0 HaWOLIbII TAPMOHIMHI CMaK 1 3amax
y 3pa3ka anuao(PuUILHOTO KUCIOMOJIOYHOTO HAIMOK0 3 KOHIICHTPAIIEID OIKOIUHOTO
oOHDKXKS 1%. TakoX BUBYEHa €(PEKTUBHICTb IMPOLIECY KUCIOTOYTBOPEHHS B
MPUCYTHOCTI Pi3HUX KOHIEHTpalii 0/pxomuHoro ook (1,0%; 1,5%; 2%).
Y Ttabn. 2.19. pesynbratd OanbHOI OILIHKKA JErycTailii TOTOBUX
auA0(PUTBHUX KHUCIIOMOJIOUHHUX TIPOYKTIB.
Tabnuysa 2.19
OpranosienTuyHa 0aJIbHA OMIHKA MPOAYKTY 3 Pi3HOI KOHIEHTPALI€0

OIUKOJIMHOT 0 O0HIKIKSA

No 3pazka Ha3a noka3nuka Ne nerycratopa
1 2 3 4 5
Koumip 5 5 5 5 5
3amax 5) 4 5 5 5
1% Cmak 4 4 4 5 5
Koucucrenmis 5 5 4 5 5
HasBHicTs mpucMaky 5 5 5 5 5
Cepenne 4.8 4.8 4.6 4.6 5 5
Kouip 4 4 4 4 4
3amax 5 4 5 5 4
1,5% CmMmak 4 3 4 4 3
Koucucrenuis 4 3 3 4 4
HasBHicTh mpucmaxy 5 4 4 4 5
Cepenne 4,0 4.4 3,6 4 4.2 4
Kouip 4 4 4 4 4
3amax 4 3 4 4 3
2% Cmak 4 3 3 4 3
Koncucrenris 4 4 4 5 3
HasBHicTh mpucMaky 4 3 4 3 4
Cepenne 3,7 4 3,4 3,8 4 3,4
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Ha puc. 2.15, npencraBieHo rpadiuyHe 300pakeHHs mnpodiiorpamu
OpPraHOJENTUYHOI OLIIHKK SIKOCTI TOTOBUX aUUAOPUIBHUX MHPOAYKTIB 3 PIZHOIO

KOHIICHTPAIIIEIO0 OJIKOJTMHOTO OOHDEKIKSL.

Konip

—&o— KoHueHTpauia
60)KO/IMHHOTO

HanBHicTTb 06HIXKA, 1%

3anax
npUcMmakry —— KoHueHTpauis

6/>KONIMHHOTO
06HIXKA, 1,5%

KoHueHTpauin
—— 64>KONIMHHOTO
KoHcucreHuis” Cmak 06HIXXKA, 2%

Puc. 2.15. Tlpodinorpama oOpraHoJieNnTUYHOI OUMIHKH anuIA0(iJIbLHOrO
NPOAYKTY 32 cepeHiMM MOKA3HUKAMH

CkBanryBaHHSI IPOBOAMIIN 0 YTBOPEHHS 3TYCTKY 1 IOCATHEHHS TUTPOBAHOI
i 65-70 °T. 4 1
KHUCIIOTHOCTI . Uepe3 KOXHY TOANHY BU3HAYaJId TUTPOBAHY KUCIOTHICTb.

PesynbTaTi npencrasieHi Ha puc. 2.16.
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Puc. 2.16. EpeKTUBHICTH KUCJIOTOYTBOPEHHS AUA0(PLIBLHOI0 NPOAYKTY
B 32JI€KHOCTI BiJ BHeCeHOI 1031 0/1:K0JHHOr0 00HixKs, °T
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OTtpumaHi pe3yJdbTaTH TMOKa3ajlv, [0 BHECEHHS B  anuao(duibH1
KHCJIOMOJIOYH1 TMPOAYKTH OJKOJUHOTO OOHDKXKSI BIUIMBAE Ha 3POCTaHHS
TUTPOBAHOI KUCIOTHOCTI NPOAYKTY 1 HMOro OpraHojenTH4HI NOKa3HUKU. Tak
BHeceHHs 1%, 1,5% 1 2% OmKOIMHOTO OOHDKXKSA CHPUSIIO 30UIBIISHHIO
TUTPOBAHOI KUCJIOTHOCTI B MOPIBHAHHI 3 KOHTPOJEM 1 JOCSITHEHHIO HEOOXITHOT
kucnotHocTi 70-75 °T wepes 5 roamu, B TOH 4ac K KOHTPOJBHHI 3pasok wiei
KHCJIOTHOCTI AocsATae yepe3 6,5 ToIuH CKBaIIyBaHHS.

OTtpumaHi pe3ynbTaTH CBiUaTh MPO CKOPOYCHHS MPOIIECY CKBAITyBaHHS Ha
1,5 ronunHM, 10 JAO3BOJIUTH 3a0IIQJAUTH eHepropecypcu. HeoOxigHO BiI3HAYUTH,
M0 B 3pa3kax 3 OJKOJMHUM OOHDKKAM HAaBITh NHPU JOCSITHEHHI TUTPOBAHOT
kuciaotHocTi 90-95 °T cMak OyB MPHEMHMM i FAPMOHIMHMM TI0 CIIPUHHATTIO.

TakuM YWHOM, BUXOIJYM 3 OTPUMAHHMX PE3YJIbTATIB IPOBEICHUX
JOCIIHKCHB, CIIAYE, 10 B MOJANBIINX JOCTIDKEHHIX OyJIe BUKOPHUCTOBYBATHCS
KOHIICHTpaIIis 0 KOIUHOTO 00HDIOKS — 1%.

bionoriuna mMiHHICTh MPOAYKTY XapaKTEPU3YE SKICTh OLTKOBOIO KOMIIOHEHTA
OPOAYKTY, OOYMOBJIEHE CTymneHeM 30aJaHCOBAaHOCTI CKJIaay aMIHOKHUCIOT.
Bionoriyda 1iHHICT, OUIKIB 3aJIE)KUTH BiJ CIIBBIAHOMIEHHS B HHUX HE3aMIHHHUX
aMiHOKHCIOT (JIi3WH, METIOHIH, TpunTodaH, (eHiTamaHiH, JEeUIHWH, 130JEHIINH,
TPEOHIH, BajiH), SKI HE MOXYTh CHHTE3yBaTHCS B OpraHi3Mi JIIOJUHU 1 TTOBHHHI
HAJXOJUTH TUTBKH 3 TIOBCSKJIEHHOIO TKEIO.

HocnimkyBanu 010J0TIYHY IIHHICTh almUAOPUIBHUX TPOAYKTIB 1 IX
CKJIQJIOBHX OIIIHIOBAJIM 3a BMICTOM aMiHOKHCIOT (puc. 2.17), B mepury uepry
HE3aMIHHUX, B KiHIII IependadyBaHoro TepMiny 30epiranns (Ha 10 qo0y).

B pesynbpTaTi gociigy BCTAaHOBJIEHO, MO B TMOPIBHSHHI 3 KOHTPOJEM
BiIOynOCsT 30UTBIICHHS] BMICTY JESKHMX aMIHOKHUCIOT 32 PaxyHOK BBEJICHHS B
penentypy 0JKOITUHOTO OOHIAKKSI.

Jli3uH — 11 oJIHA 3 HE3aMIHHUX aMiHOKHCIIOT, HEOOXiIHA JIJIT HOPMaJIbHOTO
pOCTyY, pereHepailii TKaHWUH, BUPOOJEHHSI aHTUTLI, (pepMeHTIB, rOpMOHIB. JIi3uH

Oepe ydacThb B OYAIBHUIITBI M’SI31B 1 YTBOPEHHI KojareHy, (opMmye CIOIy4dH1
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TKAaHUHU OpraHizmy. 30aradeHHs NPOAYKTY OJKOJIMHUM OOHIDKSAM CIHPHSIIO

30UIBIIEHHIO Ji3uHy Ha 1,1 T.

2,5

1,5

KoHTponb

0,5
3 6amonHnMm

oGHIMKAM

1

|
)
L,

o

AisuH
CepiH
I30neiumMH

MeTioHiH
FAiumH

AcnapriHoBa

ANaHIH

Banin
rMcTUAiH
THposuH

Mpoain
TpeoHiH

APruHiH
deHinanaHiH

FayTamiHoBa
TpuntodaH

Puc. 2.17. BmicT aMiHOKHCJIAOT B Ppo3po0JieHOMY anuao(piibHOMY
NPOAYKTI 3 OAKOJIMHUM OOHIZKKAM Yy NOPIiBHAHHI 3 aNMAO(PIILHUM HANOEM
(xkonTpoOsEM), (r/ 100 1)

OTxe, AOCHIIKEHO SKICHI TOKa3HUKH  amuao(PUIBHOTO  TPOIYKTY.
Bcranomneno, mo ix Xap4yoBa I[IHHICTh 1 CIIOXHBYI BJIACTMBOCTI BHUIIE, HDK Yy
TpaAUIIHHUX HaroiB. BHeceHHS OIKOIMHOTO OOHDIOKS CHpHse 30LIbIISHHIO
BMICTY BITaMiHIB 1 MIHEpaJlbHMX PEUOBHUH, a TaKOX ITIBUIICHHIO O10JIOTTYHOT

IIHHOCT1 PO3p0OJICHOT0 MPOAYKTY — CyMa He3aMIHHUX aMiHOKHUCIIOT 301LIbIITHIacs

Ha 20% [115].

2.6. M0y104Hi IPOAYKTH 3 IMyHOMOY/IIOIOYMMHU BJIACTUBOCTAMHU

Xap4doBa IIHHICTh CHUPIB 3yMOBJIEHA HASBHICTIO Y HbOMY KOMIUIEKCY, IO
BHU3HAYA€ HOTO KAJTOPIHHICTH, 010JIOTTYHY IIHHICTH [116].

st po3poOKHM TEXHOJOTIi BUTOTOBICHHS OpWH3M 3 IMyHOMOJYTIOIOYUMU
BJIACTUBOCTSIMU Y SIKOCTI (DITOCHPOBMHU BUKOPHUCTOBYBAJIW CYIICHWH YaCHUK,

MOup Ta namiHapilo (MOpPChbKy KamycTy). OpraHojenTu4Hi MOKa3HUKHU 3pa3KiB
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OpvH3M 3 BUKOPUCTAHHSM YAaCHHUKY (YaCHUK JOJABaJId y COJISTHUM PO3UUH)

npuseaeHo y Tada. 2.20, puc. 2.18.

a

'y -t

Puc. 2.18. bpun3a 3 101aBaHHAM YaCHUKY

Tabruysa 2.20
OpranoJienTHYHI MOKA3HUKU OPUH3M 3 BUKOPUCTAHHAM YaCHUKY
Hassa 3rigao JACTY 7065:2009 bpun3a. .
. .. JlocmmkeHHs
MOKa3HHUKa 3aranbHi TEXHIYHI YMOBU
SOBHIIITHII Kipka BinCyTHsI, TOBEpXHS YUCTa, piBHa [KipKa BifCYTHS, IIOBEPXHS YKCTA,
BUTJISAT 3 (a00) 0e3 BIIOMTKIB CEpIT’THKU YU piBHA 3 BinOuTKamu nepdopariii
repdopariii

CMak 1 3amax UucTtuii KUCIIOMOJIOYHHH, B MIpy UncTHii KUCIIOMOJIOYHHM, COJIOHHUM,

COJIOHUH, O€3 CTOPOHHIX MPUCMAKIB Ta (3 MPUCMAKOM YaCHUKY CYIICHOTO
3anaxiB. /{7 OpUH3M 3 HAIIOBHIOBaYaMH
— 3 PUCMAKOM HaIlOBHIOBAYiB

Koncuctenmis  [[Inactuuna, y mipy miuipHa. Ticto [[nacTuvna, y Mipy IIUTbHA, 3J1€TKa
OpWH3HM 3JIeTKa JIJAMKE, ajic He KpUXKEe  [JlamMKa

Pucynok BincyTtHiii a00 BIYKH HEMIPaBUIIBHOI, [{imnHOMIOMI0HOT (hopMuU
MIUTHHOTIOIIOHOT hopMH

Kouip Bix 6i10ro 10 ci1abo »K0BTOrO, Bix 0i10r0 10 ¢1abo »KOBTOIO,
OJHOPIAHMI 32 BCI€I0 MACOK0 YH OJHOPIIHHI 32 BCI€I0 MACOKO

00yMOBJICHUH KOJLOPOM BHECEHUX
HAIIOBHIOBAYIB

3a maHuUMU JTiTepaTypHUX JKEPE, )KOJHA 1HIA MPSHICTh HE MAa€ HACTUIHKU
JUBOBIDKHUX IMO€JHAHb CMAaKOBUX 1 JIIKyBaJIBHUX SKOCTEH, SK IMOHp

(>KapO3HMKYIOUY, 3HEOOJI0I0UY, TPOTU3aNalbHy Ta MIIOTEH3UBHY aKTUBHICTb, 110
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CIIpUs€ PO3LUIMPEHHIO KPOBOHOCHHUX CY/IHH,

3MEHIIIEHHIO B’ SA3KOCTI

KpOBI,

3HMKEHHIO PIBHIO XOJECTEPUHY Ta CTUMYJIALII cepLeBoi AsabHICTb [117].

OpraHonenTuyHi MOKA3HUKH 3pa3KiB OpHH3M 3 BUKOPHUCTAHHIM IMOUDY

(iMOup mojaBayiv y COJITHUN PO3YMH) MpUBEICHO Ha puc. 2.19 Ta y tabdmn. 2.21.

Puc. 2.19. bpuH3a 3 1o1aBaHHAM iMONpYy

nepdopartii

Tabnuysa 2.21
OpraHoJienTHYHI MOKA3HUKU OPUH3M 3 IMOMpPOM
Hassa 3rigno ACTY 7065:2009 bpunsa. JlocaimkeHHs
NOKa3HUKA 3arajgpH1 TEXHIUYHI YMOBH
3oBHimHIi  [Kipka BiCyTHs, MOBEpXHS 4nCTa, piBHA 3Kipka BIACYTHS,
BUTJIS T (a00) Oe3 BIIOUTKIB ceprl’ sSTHKU YU MOBEPXHS YUCTA, piBHA 3

BimOUTKaMu repdoparii

CMak 1 3amax

UucThii KHCIOMOJIOYHUH, Y MIpy
COJIOHMH, 0€3 CTOPOHHIX TPUCMAaKiB Ta
3amaxiB. /{51 OpuH3M 3 HAaMOBHIOBaYaMu

— 3 MPUCMaKOM HaITOBHIOBAYiB

Uuctuii
KHCJIOMOJIOUHUM,
COCTPO- COJIOHHU, 3

MPUCMAKOM IMOUpY

KoucucreHiis

[nactuuna, y mipy mrinbHa. TicTo

6pI/IH3I/I 3JICI'’Ka JIaMKE, aJIC HC KPHUXKC

[[{inpHa, 37€TKa JaMKa

OJTHOPITHUHN 32 BCIEIO MAcOI0 4u
0OYMOBJICHHI KOJIBOPOM BHECEHHX

HAITOBHIOBAYiB

PucyHok BincyTHiit a00 BIYKM HETPABUIIBHOI, [imnHOMOM10HOT hopMuU
MIUTMHONTOAI0HOT hopmu
Komip Bin 6ioro o cimabo K0BTOTO, Bin 6ioro mo ciabo

PKOBTOTO, OJHOPITHHM 3a

BCI€I0 MACOIO
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VY Tabauui 2.22 HaBeIEHO OPraHOJENTUYHY XapaKTEPUCTUKY OpUH3U, IpH

BUPOOHHUIITBI SIKOi BUKOPUCTAIU PI3HUN BIJICOTOK JIaMiHApii 3 PI3HUM CTENEHEM

NOPIOHEHHS.

Tabnuys 2.22

OpraHoJienTUYHI MOKA3HUKU OPMH3M 3 JIaMiHaPi€I0

Iloka3uuk

XapaKTepUCTHKa MOKa3HUKA

bpun3a 3 nogaBanuam 5 % naminapii noapioHeHoi

CMax 1 3amax

Jlenb BIIUYyTHUI MpUCMaK JaMiHapii

KoucucreHiis

HJ'IaCTI/I‘IHa, 3JICTKa JJaMKa

PucyHnoxk

Biuku HenpaBmibHOT popmu

Komip cupHoro Ticta

binuii, 3merka BUpaxeHui KoJIbOPOM BHECEHUX
HAIIOBHIOBAYIB

3OBHIIIHIA BUTIIST

Kipka BIICYTHS, MOBEPXHs 3 HE3HAYHOIO AeOPMAIII€I0

bpunsa, 3 nogaBanusaMm 10 % naminapii nonpioHeHOT

CMax 1 3amax

Cnabo BUpa)keHUH, 3 MPUCMAKOM JaMiHapii, B MIpy COJIOHUH,

Koucucreniis

[[nacTuuHa, B Mipy HIiIbHA

PucyHok

BincyrHiit

Kouip cupHoro Ticta

binuii, 31erka BUpaKeHU KOJIbOPOM BHECEHUX
HAIIOBHIOBAYiB

SOBHIIIHIA BUTIIAL

Kipka BiicyTHSI, MOBEpXHs 3 Ae(opMalri€ro TojIoBOK

bpuH3a, 3 nogaBanusam 5 % naminapii OJaeHepoBaHOT

CMak 1 3amax

Cnabo BUpaxeHUH cMaK JaMiHapii

Koucucreniis

Jlamka

PucyHok

[imnHOMOM16HOT PopMuU

Komip cupHoro Ticta

binuii, 3merka BUpaxeHui KOJIbOPOM BHECEHUX
HAIIOBHIOBAYiB

3OBHIIIHIA BUTIIS

Kipka BiZICyTHS, TOBEPXHsI 3 HE3HAYHOIO AeOPMAITI€I0

bpun3a, 3 nogaBanasam 10 % maminapii OeHaepOBaHOT

CMak 1 3amax

Bupaxenuii cMak nmamiHapii

KoucucreHniis

Kpuxka

PucyHok

Biuku HenpaBmiibHOT popmu

Komip cupHoro Ticta

binuii, 3merka BUpaXxeHui KOJIbOPOM BHECEHUX
HAIIOBHIOBAYiB

SOBHIIIHIA BUTJIAL

Kipka BincyTHsI, mOBepXHs 3 Je(opMalli€ro rojIoBOK
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3a pesynbTaTaMu 0aJ0BOi OI[IHKH SKOCTI OpUH3H, BUSIBICHO, 110 32 CMAKOM,
3amaxoM 1 KOHCHCTeHIieto, opun3a 3 10 % moapiOHeHO1 namiHapii Maja BHILY
KUIbKICTh OamiB. Y Hei TakoXX Kpallui 30BHINIHIA BUTJIAA 3aBISIKA OJHOPIIHINIIN
KOHCUCTeHIlIi. ToOMy y MOIaabIIMX HAMIUX JOCTIKEHHIX MU BHKOPHUCTOBYBAIH
10 % nonpiOHEHy JIaMiHaPIIO.

IlinroToBNeHe MOJOKO HarpiBamu a0 Temmeparypu 35-38 °C, ysoammu
CUYYXHUH (epMEeHT 1 3anumanu y crmokoi Ha 30 XB Il YTBOPEHHS 3TyCTKY.
CHYy)XHHH 3TyCTOK BUXOJWB JIOCUThH NIIJIbHUN, BUTPUMAHUHN, PO3PI3aEThCS Ha
kpymHe 3epHO (10-15 MM). 3 METOIO NMPUCKOPEHHS BUIIJICHHS CHPOBATKU 4Yepes
MapJito BIIOKPEMIIIOBAJIM CUPOBATKY. Y 3TyCTOK BHOCHUJIM MOJAPIOHEHY JIaMiHAPIO,
nepeMilryBaiy, a 1ajii (GopMyBajy CUPHI I'OJIOBKH.

dopMyBaHHS CUPY TPOBOJWIM HACHUIIOM CHPHOTO 3¢pHa y (opmu.
CamorpecyBanns — (6-8 roaun), 3 aekinbkoma (3-4) mepeBepTaHHAMU (oOpM i3
cupHoto Mmacor. Iloconm 1 go3piBaHHsA cupy mpoBoguBca y poscomi 10 %
KOHIIEHTpaIIii 3a Temneparypu 8-12 °C.

Buxonsiun 13 momepenHiX TOCHIIKEHb BUKOPHCTAHHS MOPCHKOI KaIllyCTH
(ymaminapii), HaWKpallll OpPraHoJENTUYHI MOKa3HUKW BUSIBJICHO Yy 3pa3kax OpHUH3U
1ie, KUTbKICTh JaMiHapii ctaHoBuia 10 %.

BianoBigHo 10 HOPMHU 3TiAHO JOCHTIKEHB OPraHOJENTHYHUX MMOKa3HUKIB
KOHTPOJIBHUX 3pa3KiB OpWMH3HM 3 KOPOB’SYOr0 MOJIOKA, 3ayBa)XKMMO, IO OpHH3a
XapaKTepU3y€eThCS IIUIBHINIOK KOHCUCTEHIIIEI0 TOPIBHAHO 3 OpWH30I0, sKa
BHUT'OTOBJICHA 13 JIOJIABaHHAM JIaMiHapii, Ta OUTMM KOJIbOopoM (Tadu. 2.23).

3anax KOHTPOJBHOTO 3pa3ka — YHUCTUH, KUCIOMOJIOYHUMN, XapaKTepHUUH
KOPOB’STYOMY MOJIOKY, 0€3 CTOPOHHIX PEYOBHH, 1 MOBHICTIO BIATOBIZa€E BUMOTaM
nirogoro cranmapry [118].

@Di3uK0-XIMIYHI TTOKa3HUKU OPUH3U, BUTOTOBIICHOT 3 KOPOB’SYOTO MOJIOKA 3
JI0JTaBaHHSIM JIaMiHAapii, HaBe/eH1 y Tabmuili 2.24.

Ha xinenp mporiecy BU3piBaHHS CHUPY 3HIDKYETHCS MacOBa YacTKa BOJIOTH,

OCKUIbKH 3aBEPIIYETHCS PO3LICIICHHS OUIKIB, 1 M1 BIUTMBOM COJ1 YIIUIbHIOETHCS
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CUpPHE TICTO.

cepr’siHKY 4M nepdopariii

Tabnuys 2.23
OpraHoJienTUYHI MOKA3HUKU OPUH3H
Hasga 3pa3ku
MOKA3HHUKA Kontponwuuit (3rigno ACTY Jocninauii (TamiHapii
7065:2009. bpun3a. 3araibpHi 10 %)
TEXHIYH1 YMOBH)
3oBuimHii | Kipka BiacyTHs, moBepxHs uncta, |Kipka BiacyTHs, HOBEpXHS 3
BUTJISIT piBHa 3 (a00) 6e3 BIIOUTKIB nedopmairiero ToJI0BOK

CwMaxk 1 3amax

YucTuii KUCIOMOJIOYHUH, Y MIpy
COJIOHMH, 0€3 CTOPOHHIX IpH-

cMakiB Ta 3anaxiB. [{ns OpuH3u 3
HAIlOBHIOBAYAaMHM — 3 IIPUCMAKOM

HAIMOBHIOBAYIB

CnaboBupaxeHu, 3

PUCMAaKOM JIaMiHapii

Koucucreniis

[Tnactruna, y mMipy miibHa. TicTo

6pI/IH3I/I 3JICTKA JIaMKC, aJIC HC

[Tnactuyna, y Mipy HiijbHa

KPUXKE
Pucynok BincyrHiit abo Biuku Bincyrhiit

HEIPaBWIBHOI, ILUTHHOMIOAI0HOT

dbopmu
Koumip Binx 6ioro 10 ¢i1abo K0BTOrO, binuii, 3merka BUpaxeHui

OJTHOPITHUH 32 BCIEIO MAcOIO YU

00yMOBJICHHI KOJTbOPOM BHECEHHX

HAMOBHIOBAYIB

KOJIBbOPOM BHCCCHUX

HAITOBHIOBAYiB

TutpoBaHa KHCIOTHICTH 3pOCTa€ y BCIX JOCTIAHMX 3pa3kax OpuH3H, a

MacCOBa YaCTKa XKHPY 3aIHUINACTLCA MMOCTIMHOIO BEJIWYHMHOI 3 HE3HAYHUMU

BiaxmwieHHAMH (Tabm. 2.25).
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Tabnuys 2.24

Di3uKO-XiMiYHI MOKA3HUKHU OPHH3M 3 J0JaBAHHAM JIaMiHapil

3pa3ok
. H :5
o = o
S = = =
Hopma s GE G 2 a
Has3Ba nokasHuka OpHH3H S g 8. §
KHUPHOI = = = 5
=) = o 2
= o é S
NS S
% S 3 S
e —
MacoBa 4acTka KUpy y CyXii
' . 50 45 46 46 46
peuoBUHI1, %, HE MEHIIIE HIXK
MacoBa gactka Bojory, %, He
. 65 66,25 | 60,75 | 52,5 55
MEHIIIE HIXK
MacoBa JacTka KyXoHHO1 coii, %| Big 2 10 5 4.2 45 4.3 3,8
Tabnuysa 2.25

KucaoTHicTh OpUH3H 3 KOPOB’SI40r0 MOJIOKA

Jlo6a Bu3piBaHHS OpUH3H
3pasox AKTHBHA KMCJIOTHICTb, 0 pH| TUTpOBaHA KUCIOTHICTD, © T
10 m10 20 nib 10 110 20 nib
KonTponpauii 4,208+0,11 | 4,163+0,13 | 186,0+0,10 | 223,0+0,11
Hocmimamii (10 %
o 4,208+0,12 | 4,163+0,11 | 193,0+0,10 | 201,0+0,13
JaMiHapii)

Orxe, TuTpoBaHa KUCIOTHICTH Ha 10-Ty n00y BuU3piBaHHS OpUH3H Y
KOHTPOJBHMX 3pa3kax craHoBuna 186 °T, BiAmoBimHO y MOCHIIHOMY 3pa3Ky 3
nofaBaHHAM JaMiHapii y kinbkocTi 10 % — 193 °T. Cnin 3a3naunty, mo Ha 20-Ty
100y BHU3piBaHHsA 3HAYEHHs KUCJIOTHOCTI 3MiHMJOCS i jocnigHi 3pasku Ha 22 °T
Malldi HWXX4YY KHUCJIOTHICTh, MOPIBHSHO 3 KOHTPOJBbHUMHU 3pa3kaMu, I JaHi

MIATBEPIKYIOTBCS THM, IO OI0JOTIYHO AaKTWUBHI PEYOBHHH CHOBUIBHIOIOTH
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HaKOMMYEHHSI MOJIOYHOKUCINX OaKTepiil.

SIKICHI MOKAa3HUKH NPOAYKTIB XapuyBaHHS OLIHIOIOTH 32 XIMIYHUM CKJIaJ0M,

(13MYHUMH BIIACTUBOCTSAMM, Ta XapuyoBOIO 1 O10JIOTIYHOIO IIHHICTIO. bilosoriuna

LIHHICTh XapyOBUX MPOAYKTIB € BaXJIMBUM MMOKA3HUKOM SIKOCTI, TaK SIK BU3HAYa€

BI/IMOBIIHICTh BUKOPUCTOBYIOTH XIMi4H1, 010JIOT14H1 Ta MIKpOO10J0TT4H1 METOIH.

Haii6inbi 1OCTYMHUMH 1 ONEPATUBHUMH JJIA 3aCTOCYBaHHS y HayKOBHX

JOCHIDKEHHSIX € XIMIuHI (pO3paxyHKOBI) METOAM BH3HAYEHHS O10J0TTYHOT

IIIHHOCTI1 OLIKA.

AMIHOKHCIIOTHUI CKOp JOCHIIHMX 3pa3KiB OpUH3H 3 JOJIaBaHHSIM JaMiHapii

HaBeJICeHO y Tab. 2.26.

Tabnuysa 2.26
AMIHOKHCJIOTHUI CKOP OpMH3H
AMIHOKHUCIIOTH
+
= | + = =
Iloka3znuk = E v § ,E g T E E %
= = 5 = o5 58 ) =
8 |35 |5 |8 |EE| Eg| & =
= S |2H| 58| & g
— o] —
S/
ETtanonnuii 61710k 3a
DAO/BO3, 50| 70|55 40| 35 6,0 4,0 1,0
r/100 r Oinka
KoHTpOoJIbHUH [BMICT 2,2/
6,7 | 73|76 | 55 56/59| 6,1 2,3
3pa3ok (3rimuao(r/100 r 1,2
JICTY) ckop, % |135,2|104,1/142,5|133,7| 96,4 | 210,2 | 149,6 |212,3
JlocaigHuii  BMICT
11,8 114,4|13,3| 9,4 |5,8/4,6(11,8/11,9 10,5 3,2
3pa3oK r/100 T
(JramiHapii
10%) ckop, % |236,0|205,7|241,8/235,0| 165,7 | 198,3 | 175,0 | 320,0
0
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Ananizyroun 010J0T1YHY LIHHICTh OUIKIB BUTOTOBJIEHOI OpHH3M Ha OCHOBI
PO3paxyHKy aMIHOKHCJIOTHOTO CKoOpy (Tabus. 2.26), MOKHA BIJ3HAUUTH, 110 OLIKH
yCcix 3pa3kiB  OpuH3M Jg00pe 30amaHcoBaHi 3a BCiMa  HE3aMIHHUMU
aMIHOKHUCJIOTaMH.

KontponbHuii 3pa3ok € JIIMITYIOYUM 3a KHUCJIOTOIO METIOHIH+IUCTHH —
97,1 %, nomaBanHs naMmiHapii y KuibkocTi 10 % y mnoapiOHeHOMY BHUIIIAJI
MiBUIIYE  BMICT HE3aMIHHMX  aMIHOKHCJIOT TOTOBOTO  MPOAYKTY. 3a
OpraHOJIESNTUYHUMH TIOKa3HUKaMU OpHH3a 3 JIaMiHApi€ro Majia Kpalli pe3yabTaTH,
HI’K 3 YACHUKOM Ta IMOUpeM.

JlamiHapiro y CUpHE 3€pHO BHOCHIIH y KUIBKOCTI 5 Ta 10 % y noapioHeHOMY
cTaHi Ta OJeHJAEepOBaHOMY. 3a CMaKOM, 3alaxoM 1 KOHCHCTeHIIi€r, OpuH3a 3 10 %
noApiOHEeHO1 JlaMiHapii BiJ3HAYaach BUILOK KUIBKICTIO OajiB 1 Majia Kpariuii

30BHIIIHIN BUTJIS]] 3aBASKH OJTHOPIAHIIIIN KoHCUCTeHTIi [119].

2.7. MoJ104Hi POXYKTH MiABUILEHOI 0i0JIOriYHOI HiHHOCTI

Cepen BeNHMKOi KUTBKOCTI Ipyn (YHKI[IOHAJIBLHUX MPOAYKTIB Xap4yyBaHHS
3aCITYKEHOIO MOIYJISPHICTIO KOPUCTYIOTHCSI KUCIOMOJIOYHI HaIoi, TOOTO MOJIOKO,
OTpUMaHE BiJl PI3HUX BHUIB TBApWH, CKBAIICHE PI3HUMH BHUIAMH MOJIOYHOKHCIUX
Oakrtepin [120-122]. Tpamgumiinumu 11l yKpaiHmiB € kedip, HOTYpT, psrKaHKa,
cmMerana Tomo [123, 124]. JoBeaeHo, 110 KHCJIOMOJOYHI TPOIYKTH
MPEACTABIAIOTh YK€ BAXJIUBY pOJb B JIETHYHOMY, JIKYyBaIbHOMY 1
repoJIIETUYHOMY XapdyBaHHI, TOMY IO MalOTh BHCOKY TOXXHBHY IIHHICTH 1
010JI0T1YHO aKTUBHI PEYOBHHH.

CwmertaHna € TpaJuLIMHUM CJIOB’STHCBKMM KHCJIOMOJIOYHHUM MPOAYKTOM, KU1
KOPHUCTYETHCS BUCOKHM TIONIUTOM B YKpaiHi.

JIyist 3MIITHEHHST KUCJIIOMOJIOYHOTO CMETAaHHOTO 3TyCTKY y CKJIaJi CMETaHHHUX
BUPOOIB 3aCTOCOBYIOTH 3TYyIIlyBaul POCIMHHOTO 1 TBAPUHHOTO MOXOIKEHHS.

JIns  mOKpallleHHST ~ CTPYKTypH  Ta  PEOJIOTIYHUX  BIACTUBOCTEH
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KHCIIOMOJIOYHMX  NPOAYKTIB  HAOyJ0  BHUKOPUCTAHHA  MOJIOYHO-OUTKOBHX
KOHIIeHTpaTiB [125].

BupoOHMIITBO OLIKOBUX KOHUEHTpPATIB (Ka3eiHaTH, CyXe 3HEeXHpEHe
MOJIOKO,  KOHIICHTpAaTH  CHPOBAaTKOBUX  OLIKIB, OJIep’KaHl  METOJOM
yIbTpadiabTpallii) JOCUTh PO3BUHEHE B YChOMY CBITI Ta B YKpaiHi Takok. Takum
YUHOM PO3po0Ka CMETaHW MIJBUINEHOT O10J0TTYHOI IIHHOCTI 3a BUKOPUCTAHHS
MOJIOYHO-O1JIKOBOTO KOHIICHTPATY € aKTyaJIbHUM HAIPSMOM.

binkm Momnoka, a 0COOJMBO CHPOBATKOBI, 3a CBOIM aMiHOKHCIIOTHUM
CKJIAJOM MO’KHA BIJTHECTH JO HAMOUIbII IIHHUX cepell IHUIIMX TBAPUHHOIO
noxojkeHHs. JloaBaHHs CHPOBATKOBUX OIIKIB y XapyoBl MPOAYKTH OCOOJIMBO
aKTyaJbHO B HAIll YacC, KOJIU TOCTPO BIIUYBAETHCS HEJOJIIK Yy TOBHOI[IHHUX OLIKIB Y
XapuoBOMY  paIllOHI HaceJieHHs. AMIHOKMCJIOTHMM  CKJaJ] KOHIICHTPATIB
CUPOBATKOBUX OUIKIB Ma€ MO3UTUBHHUM BIUJIMB Ha (PYHKIlT HUTYHKOBO-KHUIIIKOBOTO
TpPakTy 1 HOro MiKpodopy, CTPYKTYpy Tija (CHIBBIIHOIICHHS M’ S31B Ta XKUPY),
EHEepPreTUYHNI MeTaloi3M, IMYHITET, 3amajibHI TPOIECH, a TaKOoX CIpHUsE
3HIDKEHHIO MacH TuTa, MiABUIIEHHIO (I3MYHOI aKTUBHOCTI Ta CHHTE3y Oika
M’si30BUX TKaHuWH. KpiMm Toro, npubnuszno 14 % cupoBaTkoBUX OLIKIB €
HIIIaTOpaMK TIEpETPaBIOBaHHS 1 O€pyTh Y4acTh Y CHHTE31 OLIb IIOCTI KHTTEBO
BaXIUBHUX (DEPMEHTIB Ta TOPMOHIB.

CyTHICTh TEXHOJIOT1i BUPOOHMIITBA KOHIIEHTpPATy CHPOBATKOBUX O1JIKIB
MOJIATA€E B KOHIIEHTPYBAaHHI CUPOBATKHU METOJOM YibTpaduibTpaltii/ miadinpTpaiii,
3a SIKOT OTPUMYIOTh YIBTPAKOHIEHTPAT, SIKAA B MOJAIBIIOMY KOHIIEHTPYIOTh
[IUIIXOM BWITApIOBaHHs Ta po3nwmoBaibHoro cyminHsa. Cyxi KCb 3a3Buyait
MictaTh Big 25 mo 80% OinkiB. HasgBHICTP HATHBHMX CHPOBATKOBUX OLIKIB
Hagatoth KCBb BonOroyTpuMmyrodi, TeleyTBOPIOIOYlI Ta MIHOYTBOPIOBAIBHI
BIIacTUBOCTI [126].

[Mpoxykr Milei 80 — npupoaHuii po3YMHHUN Yy BOJI KOHIIGHTPAT MPOTETHIB
CHpOBAaTKU, BHUTOTOBJICHHWM HA OCHOBI CBIXXKOT MOJIOYHOI CHPOBATKH B TIPOIIECi

MPOCYIIIYBaHHS OTOKOM NOBITPs (puc. 2.20).
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PROTEIN.BIZ.UA

xlPOTEMH 80% (Iepmatusi)

Aoa paya n -

Puc. 2.20. Konuentpar nporeiniB cupoBarku Milei 80

Ile  BHUCOKOSIKICHMW  JNI€TUYHUW  MPOAYKT MpOoTeiHy 3  Oararbma
(GYHKIIOHATLHUMYU BJIACTUBOCTSMHM: 3B’SI3yBaHHS BOJM, €MYJIbrailis, 3a0e3reuye
B’SI3KICTh, YTBOPIOE Te€b. 3aBISKH PI3HOMAHITHOMY TO€JHAHHIO (paKiiiid
OUIKOBUX TIPOTEiHIB cupoBaTku Milei MOXHa BHUKOPHUCTOBYBAaTH B JUTAUOMY 1
JTIETUYHOMY XapuyyBaHHI, B MOJIOYHIM TIPOMHCIIOBOCTI, TMpPU BUPOOHUIITBI
JETIKaTeCHUX MPOAYKTIB, KOHAUTEPCHKUX 1 XI1000yJI0UYHUX BHPOOIB, B M’ SICHUX
MPOYKTaX.

[Tin 6107OTIYHOIO IIHHICTIO PO3YMIIOTHh 3aJICKHUN BiJl aMiHOKHCIOTHOTO
CKJIaJy Ta CTPYKTYPHHX OCOOJMBOCTEH OlKa CTYMHiHb YTPUMYBaHHS a30Ty abo
e(eKTUBHICTh HOro yTHIi3allii JUisl MATPUMKH a30TUCTOTO OallaHCy B OpraHi3Mi
JTOMUHK. bilojoridHa IiHHICTH OUIKIB 3aJICKHUTH Bil 30aJaHCOBAHOCTI CKIIATy, B
MIepITy Yepry, 3a He3aMiHHUMH aMiHOKHCIIOTAMH.

bionoriuny  1miHHICT,  OUIKIB  BHM3HAYAIOTh  [UISIXOM  TOPIBHSHHSA
aMIHOKMCJIOTHOTO CKJIay JOCTIDKYBaHMX OUIKIB 3 JOBIIKOBOIO INKAJIOO
aMIHOKHMCJIOT TIMOTETHYHOTO 17IeaTbHOTO O1yTKa.

Po3paxyHok ckopy, SK TpaBHIIO, 3IACHIOETHCS HA OCHOBI PO3PaxyHKY
MPOILIEHTHOTO BiHONICHHS KIUTBKOCTI KOXHOI HE3aMIHHOT aMIHOKHCIOTH Y

JOCIIHKYBAaHOMY O1IKY /10 KUTBKOCTI Ti€1 K aMiHOKACIIOTH B TIMMOTETUYHOMY OLIKY
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3 1JI€aJIbHOI0 aMIHOKHCJIOTHOIO IIKAJI00 32 (OPMYJIIOI0:

mr AK B 1 T gociniizKyBaHOTO

AMIHOKHUCIIOTHHH CKOp = OLIKa

x100%

mr AK B 1 r imeaapHOro OUIKa

ne AK — amiHokuciora.

JlimiTy104O010 € He3aMiHHA aMIHOKHUCIJIOTa, CKOP sikoi MeHiie, HixK 100 %.

BinnoBinHo A0 pe3ynbTaTiB AOCHIIKEHHSI aMIHOKUCIOTHOIO CKOpYy OLIKIB

BCK Milei 80 BcTaHOBJIEHO JOCTATHHO BUCOKY O10JIOTIUHY IIHHICTH (Tad. 2.27).

Tabnuysa 2.27
Biosoriyna niHHiCTH OLIKIB KOHLIEHTPATY NPOTEiHIB CHPOBATKH
Milei 80
Etanonuuit 6110k KOHIIEHTPAT MPOTETHIB AMIHOKUCIOTHHM
AMIHOKHCIIOTH ®AO/BO31/100 r cuposatku Milei 80 cKop, %
OinKa r/100 Oinka

[3ometinnu 4.0 6,4 160
Jletinnu 7,0 10,3 147
Cyma apoMaTUYHUX 6.0 31 52
(deninananiH+TUPO3UH ’ '
Cyma CipkOBMICHHUX 3,5 4,0 114
(MeTIOHIHHITUCTHH)
Tpeonin 4.0 7,0 175
Banin 5,0 5,7 114
Jlizun 55 8,7 158
Tpuntodan 1,0 2,4 240

JlimMiTyro4MMU  aMIHOKHCIIOTAMHU BHSIBHJIACS JIMIIE CyMa apOMaTHYHHX

(peninananin+tuposu) 52%. Ckopu IHIIUX aMIHOKHCIOT OynM BHUIUMHU 0

eTaIOHHOTO Oinka. TakuM 4YWHOM BHKOPHUCTAHHS KOHIIGHTPATy MPOTEIHIB

cupoBatku Milei 80 y TexHomorii cMeTaHU CIPUATHME ITIABHMINEHHIO 010J0r1YHOT

IIHHOCT1 KUCJIOMOJIOYHOTO MPOAYKTY.
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JlocniaHi 3pa3ku CMETaHW 3 MAacOBOK 4YacTKOw kupy 10% BUroTOBISIIH 3

BMICTOM KOHIIGHTpaty cupoBatkoBux OuikiB (Milei 80) B miamasoni Bixm 0,5 mo

1,0% Ta BHU3HAyanIM iXHI OPraHOJENTUYHI MOKA3HUKU SIKOCT1 JIJIi BCTAHOBJICHHS

paliOHAJIBHOTO BMICTYy Yy TOTOBOMY MPOIYKTI

cTaburi3yrodoro iHrpeaienta (tadmn. 2.28) [127].

CUPOBAaTKOBUX OLIKIB SIK

TakuM 4YHHOM, OOTPYHTOBAHO TEXHOJOTIYHY JOLUIBHICTE BUKOPUCTAHHS

KOHIEHTPATY MpOTEiHIB cupoBaTku Milei mpu BUPOOHHUIITBI CMETaHU 3 MAacOBOIO

yacTtkoto xupy 10 %.

Tabnuysa 2.28
OpraHojienTHYHI MOKA3HUKUA CMETAHU
3pa3ku
Iloka3nuk
KOHTPOJIb 0,5% 0,75% 1,0%
3amnax be3 cTopoHHiX 3amaxis
Yuctui, Yucrui,
KHCJIIOMOJIOYHHUM, KHCIOMOJIOUHUM,
Yuctui, YucTui, . .
PUEMHHUH, JIeIb MPUEMHHA,
Cwmak KACJIOMOJIOYHHUN, KHCIOMOJIOYHUH, _
BiT4YTHUH SICKPaBO
PUEMHUI IPHEMHUN o .
B SDKYUYHH TICISA BHPaXCHHM
CMaK ITiCJIsg CMaK
Komip binuii, piBHOMIpHUH 32 BCIEI0 MACOIO
30BHIMIHIN Henocrataro | HemocraTHBO
I'ycra Hyxe rycra
BUTJISI rycra rycra

2.8. Mopo3uBO 1151 BeraHiB

3riHO 3 COIIaJIbHUM OMUTYBAHHSM, Je/ani OUTbIIeyKpailliB 3allikaBieH] y

3HUKEHHI1

CIIOJKHMBaHH:A

Mm’sca

Ha KOPHUCTH

albTEPHATUBHUX MPOJYKTIB,

BHUI'OTOBJICHHUX 3 POCJIHH. II[CTI)C?I IIpoO TaK 3BaHC POCIHMHHC M,HCO, SAKC BIXKC

3’SIBUJIOCh Ha YKPAiHCbKOMY PHHKY, POCJIMHHE MOJIOKO (BUTOTOBJIEHE 3 BIBCa,
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pHUCY, TPEUKH TOIIO) Ta 1H. B pe3ynpTaTi HbOro 10CHiKeHHs: 0yJI0 BU3HAYEHO, 110
Ha 14,8% HaceneHHs YKpaiHu BKIIOUYAIOTh y CBIM palliOH POCIHMHHI albTePHATUBU
M’sicy, 13,9% — monoky [128, 129]. T'0TOBHICTh yKpaiHLIB BKMBATU POCIMHHI
aJbTEPHATUBU Y Pa3i JOCTYMHOI I[IHU NposiBHIN 65,3% pEeCTIOHICHTIB.

OCHOBHOIO CUPOBHHOIO MOpPO3HMBAa € MOJIOKO. Y 3B’SI3Ky 3 OCOOJIMBOCTSIMHU
XapuyBaHHSl BEraHiB JJii BUPOOHHUIITBA MOpPO3MBA HEOOXIIHO BHKOPHUCTOBYBATHU
POCJIMHHE MOJIOKO. AHaJi3 HAayKOBOI Ta MaTeHTHOI 1H(opMallii mokaszaB, IO
CHOTO/IHI iCHY€e 6M3BbKO 35 BHIB «POCIMHHOIO MOJOKA». IX MOKHA MOJIIMTH Ha
n’sate rpyn [130]:

— «pOCIHMHHE MOJIOKO» 31 3JaKOBUX — BIBCSHE, pHCOBE, TIpeyaHe,
KYKYpYI3sHe, MIIeHUYHEe, )KUTHE, sTUMIHHE, 1oyI0’siHe, 3 TpuTikaie (TiOpua xKuta
Ta TIIEHUII);

— «POCITMHHE MOJIOKO» 3 3€pHOO0O0BHX — CO€BE, apaxicoBe, JIIOMMHOBE, 3
000iB BITHU 1 MyKYHH, 4yH;

— «POCIHMHHE MOJIOKO» 3 TOpIXiB — MHrJajdbHe, KOKOCOBE, (hicTaikose,
KeJIpOBE, 3 BOJIOCLKOT'O TOpixa, Kelr' 1o 1 hyHayKa;

— «pOCIMHHE MOJIOKO» 3 OJIMHOrO HAacCiHHS — KYH)XYTHE, JIbHSHE,
KOHOIUTSIHE, COHSIITHUKOBE, Tap0y30Be, TOPJISTHKY;

— «POCITMHHE MOJIOKO» 3 TICEBII0-3€PHOBUX KYJIbTYp — aMapaHTOBE, MaKOBE,
3 KiHOa, Jia, Teda, 1 T. 1.

Ilepen 3amyckoM JaHOTO MPOAYKTY OYJI0 TOCHIDKEHO JeKiIbKa BHIIIB
POCIMHHOTO MOJIOKAa, a caMe€ TIpPEeuaHoro, MUTJAIBHOTO Ta BIBCSHOTO. Tak, sK
BIBCSIHE MOJIOKO Ma€ HEUTpaJbHHH CMakK, SKUA MOXKHA ITOCHJIMTH J00aBKaMH,
HAIMPUKJIa] BAaHULIIO, TOJYHHUIICI0O YU aBOKago OyJio 3alpOlOHOBAHO POCIMHHE
MOJIOKO, Ha OCHOBI SIKOTO OyB BHPOOJICHUIA IPOIYKT, & CaMe BIBCSHE.

JIOIUTBHICTh BHKOPHUCTAHHS BiBICSHUX IUIACTIBIIB Y TEXHOJIOTIi MOJIOYHUX
JECePTiB, 3YMOBJIGHa THM, IO BIBCSHI IUIACTIBI[I MICTSTh BEIUKY KIUIBKICTh
MPUPOAHUX XapPUOBUX KOMITOHEHTIB, IKi TepeOyBalOTh y JETKOJOCTYMTHOMY IS

opraHizMy cTani. BiBcfHI TacTiBIll — BIBCSHA KpyIa, PO3IUIIONICHA y BHTIISAI
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pudneHux ado IIagKUX NENIOCTOK. BiBCsAHKa BKIIIOUEHA B CHCTEMY 3JI0POBOIO
XapuyyBaHHS, 3HWKY€E PIBEHb I[YKPY 1 XOJIECTEpUHY B KpOBI, 3aXUIIA€ HIKIPY Bij
noapasHens [131].

®ochop 1 Kaubplii 3MILHIOIOTH KICTKOBY CHUCTEMY, KOPIHHS Bojoccs 1
HII'TBOBY IUIACTUHY. | TyT KOpUCTh BIBCAHKM OYEBHIHA I JIIOAEH, SIKI
CTpaXXIal0Th TATOJIOTISIMH OMOPHO-PYXOBOro amaparty. Hopwmamizye BiBCcSHKa
poOoTy GaraTbOX OpraHiB Ta CUCTeM opraHizmy. He BUHATOK 1 IIMTOBUAHA 3271034,
nevinka, HUpKku. Cripusie BIBCSIHKA 1 MIJBUILIEHHIO IMYHITETY, OUMILAE OPraHi3M Bij
IJIAKIB.

Bitamin B HOopMmatizye mpoiiec nepeTrpaBitoBaHHs i, TO3UTUBHO BILJIMBAE
Ha 1Kipy. JlogsaMm, cTpaxmaroduuM JepMaThuTaMud abo  aJepriero, MEIUKH
PEKOMEHIYIOTh BIBCSIHKY B SKOCTI OJIHi€l 3 OCHOBHHX ctTpaB. IIpoTeinu 1
KITITKOBHHA CHPHUSIOTh 30UTBIICHHIO CaMe M S30BOi TKAHWHH, a HE YKHUPOBOTO
IpOIIapKYy.

Jns  mropedt, 1m0  CTpaXIalThb Ha  BEreTO-CYAMHHY  JIMCTOHIIO,
3aXBOPIOBAHHAMH KpOBi, cepils a00 IHIIUX CYAMH, KOPUCTh BIBCSAHKH TaKOXK
BeWKa. 3aBIsSKH BHCOKOMY BMICTY B HIH 3aiiza 1 MiHEpaliB BIBCSIHKA —
MpeKpacHuil MPOAYKT s mpoilakTHKM LMX 3aXBOPIOBaHb. Mox — s
PO3yMOBOTO pO3BUTKY, BiTaMinn A 1 E — nmnsa kpacu, kaiii 1 MarHiidi 3HIMarOTh
M’SI30BY BTOMY, @ TaKOX PEKOMEHAYIOTHCS TIPH 3BEJICHH] M’ SI31B.

ExcriepumeHTanbHl TOCHIIKEHHS TPOBOJAWINCH B YMOBaX BHPOOHUYO-
BUMIPIOBAIBHOT J1abopatopii . BuzHaueHHs sIKOCTI TOTOBOTO MPOIYKTY MTPOBOIUIN
32 OPraHOJENTUYHUMHU Ta (I3UKO-XIMIYHUMH MOKA3HUKAMHU SIKOCTI1 3T1IHO BHMOT
JNCTY 4734:2007 «Mopo3uBO IUIOAOBO-STIIHE, apoMaTH4He, IepoOer, .
3arajpHi TEXHIYHI YMOBHY.

TexHooris BUpOOHHUIITBA BIBCSHOTO MOJIOKA. BiBCSHI T1aCTIBIN 3aMOYYIOTh
y Boji 3a Temneparypu 18-20°C, nmepemimrytoTh, TPUBATICTh HAOYXaHHSI CTAHOBUTH
3 rogunu. IloTiM cymim HampaBisilOTh Ha JUCHEpPryBaHHS TpuBaiicTio 5-10 xB,

B110yBa€eThCs MO/a4a IUCHEProBaHoi cyMillll Ha PuUIbTpyBaHHA. ['0TOBUM BiBCAHUI
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Haliid MOJA€TbCS HAa NPUTOTYBAHHS CyMIIIl JJs MOpPO3MBa 3 MOJAIbIIUM
MIIICPIBOM, BHECEHHSIM  JOJATKOBHUX  KOMIIOHEHTIB, TOMOTEHI3aIll€l0  Ta
nacTepu3alli€ero.

BiBcsiHe MOJIOKO Mae HACTYyIHI XapakTepucTUKU. CyMilll OJTHOpPiIHA, CMaK —
COJIOJIKYBaTHH, c1ab0BHUpaKEeHUH BIBCSAHOTO MOJIOKA, 0€3 CTOPOHHIX MPUCMAKIB Ta
3amaxiB. /{151 BUpOOHUIITBA MOPO3KBA ISl BETaHIB HA OCHOBHI BIBCSHOTO MOJIOKA

3aMpOIIOHOBAHO TEXHOJIOTTYHY cxemy (puc. 2.21) [132].

[IpmiiMaHHA Ta MIIMOTOBKA KOMIIOHEHTIR

CxiTafaHHa CyMIIl Ha OCHOB1 POCTMHHUX
KOMIIOHEHTIB

IMactepmsamisa cymimi

d1npTpyBaHEA

OxonomKeHHS 0BOUYEBO1 CYMIMNT1 Ta Gpr3epyBaHH CyMIII

PLacyBaHHA MOpPO3MBa.

3arapTyBaHHS MOPO3UBA.

[TakyBamH:, 30epiraHHA MOPO3IBa

Puc. 2.21. TexHosioriuna cxeMa BUPOOHUIITBA MOPO3HMBa /1JIs BeraHiB

JIist BU3HAYEHHST SIKOCTI €KCIIEPUMEHTAbHOTO MOPO3HMBa OYJI0 MPOBEICHO
HOro OpraHoJenTUYHY OL[IHKY. 30BHIIIHIM BUTJISIA TPOIYKTY:
Mopo3uBo oHOLIAPOBE BiJl OUIOr0 A0 OL7I0r0 3 CIPUM BIATIHKOM KOJIBOPY,
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oOyMoBIieHe (OPMOIO KApTOHHOTO BiAeplsl Ta 3 3alalOBaHHAM  CTakaHa

MeMOpaHoto (puc. 2.22).

Puc. 2.22. Burasa npoaykry (3Bepxy) Ta B po3pisi

[Iporiec BUpOOHUIITBA MOPO3MBA 3AIMCHIOETBCS Y BIAMOBITHOCTI 10

3aTBEP/KEHUX perentyp (puc. 2.22).
Tabnuys 2.22

TexHoJsioriyHa KapTa 0 BUPOOHUIITBY MOPO3HUBAa
Ha JiiHii Ne6 Ice-pack (HanmoBHwBanbHa mamuua Ice Group «Robot»)
Hecept TM «Tpu Beameni» «3 BiBcsinoro MO» 3i cmakoM BaHijIi Ta
HanoBHwBaueM «lloaynuus» , 8,0 % xkupy, 3amopoxenui, 320 r
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TakuM YMHOM Ha TMIACTaBl CHUCTEMHHMX JOCHII)KEHb BCTaHOBIIEHO
MO>KJIUBICTb 1 TOLUIBHICTh BUKOPUCTAHHS POCIMHHOI CUPOBUHM JJIs1 BUPOOHHUIITBA
MOpO3HBa (PYHKIIOHAIBHOIO MpU3HAauU€HHA. P0O3p00JIEHO TEXHOJIOTII0 BIBCSIHOTO
MOpPO3MBa, SIKE  XapaKTepU3YIOThCS  OPUTIHAIBHUMH  OPraHOJIENTHYHUMHU
BJIACTUBOCTSIMHU. 3aBISKM BHUKOPUCTAHHIO BIBCSIHMX IUIACTIBLIB OTPHUMAHO
MOPO3UBO MIJBUINEHOI 01070T14HOI IIHHOCTI. Ile pocnuHHE MOpO3UBO 30arayeHe
KapOTUHOIJaMU, MIHEpaJIbHUMHU PEYOBUHAMU, MPUPOAHUMHU BYTJEBOJAMHU TOIIO.
BBenenHss y cywmill MOpO3uMBa BIBCSHOTO HAaNoOK  TMO3UTHUBHO BIUIMBAE Ha

TEXHOJIOT1YH1 BJACTUBOCTI HOBOTO MOPO3MBA, 30KpeMa Ha MOro 30UTICTb.
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PO3JILI 3
TEXHIKO-TEXHOJIOTTYHI IHHOBAIIIi B M’SICOTEPEPOBHII
TAJTY3I

3.1. Cy4yacHuii cTaH BUPOOHMITBA M’SICHMX NIPOAYKTIB

M’scHa MPOMUCIIOBICTh — HaOUIbIIIA TaTy3b XapuyoBOi IHAYCTPii, BUITyCKa€E
MIUPOKUA aCOPTUMEHT NpOAyKIii. M’sico 1 BHpoOM 3 HBOTO € OIHUM 3
HaWBaXJIMBIIINX MPOAYKTIB XapuyBaHHS, OCKUIBKUA MICTSTh Maike BCl HEOOXiTH1
IUI OpraHi3My JIIOAWHU TOXWBHI pedoBMHU. OJHE 3 OCHOBHHMX 3aBJaHb s
pPO3pPOOHUKIB HOBHUX BHUAIB M’SICHUX BHPOOIB — CTBOPEHHS MPOAYKTIB, IO
BOJIOJIIFOTh KOMITJICKCOM 3aJJaHUX KOPHCHHX BIIACTHBOCTEH 1 MalTh BHCOKI
CIIO’KMBY1 SIKOCTI.

M’sico — 11le OJIUH 13 OCHOBHHMX MPOAYKTIB Xap4yyBaHHs JIIOAUHU. M’sico €
OCHOBHUM JI)KEPEJIOM BHUCOKOSKICHOI'O TBAPUHHOTO O1/IKa, 110 MICTHTh MOBHHM
KOMIUIEKC  HE3aMIHHMX  aMIHOKHCJIOT, TBapUHHOIO  JKUPY,  BYTJIEBOJIB,
KUPOPO3UMHHHUX Ta BOJOPO3YMHHMX BITaMIiHIB, Kalbllito, (ocdopy Ta IHIIHUX
MakKpo- Ta MIKpOeJIEeMEHTIB, (DEpMEHTIB Ta IHIIUX O10JIOT1YHO AKTUBHUX PEUOBHH.

Kpim Toro, cmim 3a3HayuTd, IO 3a XIMIYHUM CKJIaJOM M’SICO €
HaWBKIIMBIIIIUM JKEPEIOM O1JIKa, OCKUTBKHM MICTUTh YC1 He3aMiHHI aMiHOKHCIIOTH
y 3HaYHIN KUIBKOCTI Ta Y CIIPUSTIMBOMY JIJIsi OPTaHI3MYy JIFOJMHU CITiBBIIHOIICHHI.
[To amMiHOKMCIOTHOMY CKJIaAy OUTKIB M’30Ba TKaHWHA PI3HUX BHIIB M sica MaJlo
BiJIpI3HAETHCS. M’5ICO BUKOPUCTOBYETHCS SIK OCHOBHA CHPOBUHA IS BUPOOHUIITBA
KOBOACHUX BUPOOIB, KOMYEHOCTEH, KOHCEPBIB, MEIbMEHIB, (PUKAIETHOK Ta IHITUX
HamiBabpuKaris.

30arayeHHs] XapyoOBUX TMPOAYKTIB ECCEHIIATPbHUMHU PEUOBHHAMU — TI€
CEp03HE BTPYUYAHHS B TPATUIIHHO cPOPMOBAHY CTPYKTYPY XapuyBaHHS JIFOJWHH.
B 3B’s13Ky 3 1M BUAUISAIOTH Pl aCNIEKTIB, SIKi HAIalOTh BU3HAYAIBHUIN BIUIUB Ha

BUKOPHUCTaHHS  HATypaJibHUX  J100aBOK  POCIMHHOTO  MOXOI)KEHHS B
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M’scornepepoOHiil ramysi. [lo-nepie, icHye 10CUTh 4iTKO chOpMOBaHA OpieHTAIlIs
HACEJICHHS Ha CIIOXKMBAHHSA «3J0POBHUX» MPOJIYKTIB XapuyBaHHS, M0 00YMOBJICHO
IIMPOKUM MOLIMPEHHSIM 1H(OpMalli Mpo TEopilo ageKBaTHOro xapuysaHHs. Ilo-
JIpyre, BHUKOPUCTAHHS POCIMHHUX KOMIIOHEHTIB MpU BUPOOHULTBI M’ SICHUX
MPOAYKTIB CIpUSE€ TOJIMIICHHIO SKICHUX XapaKTepPUCTUK BUXITHOT M’ SICHOL
CUPOBHHH, MIIBUIIEHHS Xap4yoBOi 1 O10J0T1YHOT LIHHOCTI rOTOBUX BHUpOOiIB. Ilo-
TpeTe, MOCTIMHUI MOUTYK HaMOUIbII YCHIIIHUX aHAJIOTIB, HIX MoAu(IKoBaHa cosl,
III0 TaK YaCTO 3aCTOCOBYETHCS Y BUPOOHHUIITBI M’ siconpoaykTis [133].

BupoOHUIITBO  (QYHKI[IOHAJIBHUX M SICHUX  TNPOAYKTIB €  HOBUM
NEPCIEKTUBHUM HAMPSAMKOM JJI1 Cy4acHOI M’siconepepoOHOi raitysi. 3pocTarounit
IHTEpeC A0 TaK 3BaHOI «30pOBOI DKi» OOYMOBIIOE€ HEOOXI1IHICTH BUPOOHUIITBA
NPOAYKTIB, IO HE TUIBKK 33J0BOJBHSIOTH (D1310JI0TIUHI NOTPEeOM OpraHi3My B
MOKMBHUX PEYOBHMHAX 1 €HEPrii, aJie 1 Haal0Th MPOPUIAKTUYHY 1 JIKYBaJIBHY JAIIO.
Taki mpoAyKTH Ha3UBAOTh (PYHKIIIOHAIBHUMU.

B naHmit yac y BUpPOOHHITBI TPOJAYKTIB XapuyBaHHS CIIOCTEPIraeThCs
IparHeHHs JI0 3aMIlIeHHsS TPAJAMIIIMHUX TEXHOJIOTIA Ha I1HHOBAIMHI, K1
J03BOJIAIOTH OTPUMYBATH NMPOAYKTH XapuyBaHHsS 3 TMOJIMIICHUMH CKIAJIOM —
OPOJYKTH JIJIE  CIIOPTCMEHIB, JiTeH, BariTHUX OKiHOK 1 T.1a. [IpomaykTu
XapuyBaHHS MacoOBOI'O  CIIOKMBaHHS, SKI TOBMHHI OyTH JOCTymHI B
MOBCSAKIACHHOMY XapdyBaHHI BCiX TPyl HaceleHHs HeoOXigHo 30arauyBaTu
010JI0TIYHO AaKTUBHHUMH pEYOBUHAMH. [Ipu 1bOMY TMOTIPIIEHHS CIHOKHWBUMX
BJIACTUBOCTEH MPOAYKTIB, 3HIKEHHS 3aCBOIOBAHOCTI 1HIIMX XapYOBUX PEUYOBHH, a
TaKOX 3MiHAa CMaKy, apoMary, CBIKOCTI 1TepMiHy iX 30epiraHHsi HEe TOBUHHO MPHU
IIbOMY CIIOCTEpIraTucs.

Crorogui icHye mpoOnema He30aJIaHCOBAaHOCTI XapdyBaHHS. Tomy
0COOJIMBOTO 3HAYEHHS Ma€ CTBOPEHHS 1 BIPOBAKEHHS Y BHPOOHHUIITBO
NPOAYKTIB, 10 MICTATh HIMPOKUH CHEKTP O10JIOT1YHO aKTUBHHUX CIIOJIYK, 3/1aTHUX
KOMIICHCYBAaTH JII0 arpeCMBHUX UYWHHUKIB HAaBKOJHIIHBOTO CEpPEJOBHIIA,

MIATPUMYIOUHU 3JJ0POB’Sl 1 AKTUBHHI CIIOCIO KUTTH.
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BukopucranHsa B TEXHOJIOT1T KOMOIHOBAHUX M’ SICHUX MPOAYKTIB POCIMHHUX
KOMIIOHEHTIB 3a0e3leuye BUCOKY XapyoBY 1 OIOJIOTIYHY LIHHICTb, CHPHSIOTH
MIJBUIICHHIO THYYKOCTI pEIENnTyp, CTIMKOro 1 PIBHOMIPHOMY PO3MOALLY
IHTpEIEHTIB, MiHIMI3alli BTpAaT B MpOLECl BUPOOHHUITBA, IO B KIHLUEBOMY
MIACYMKY HPU3BOAMTH 10 CTBOPEHHS MPOAYKTY CTAOUIBHOL AKOCTI.

Buecennst B M’sicHuii apin CHpPOBHHU POCIMHHOTO TMOXO/KEHHS MOXKHA
PO3IJIAJIaTH K OAMH 13 CIOCOOIB OTPUMAaHHS BUCOKOSKICHUX M’ SICHUX MPOJIYKTIB 3
peryJIbOBAaHUMH BIIACTUBOCTIMHU. ICHY€e 6araTo pi3HUX BHIIIB POCITUHHOI CHPOBHHH,
3a JIOMOMOTOI0 SIKOTO MO)XHAa CTBOPUTH KOMOIHOBaHHMW TMPOIYKT, IO BOJIOJI€E
KOPUCHHUMHU JIJIs 37I0POB’s1 JIFOJJUHM BiacTuBOCTsIMHU [133].

Cy4acHi TeXHOJIOT1UHI PIIIEHHS OPIEHTOBAaHI HA MiJBUILEHHS €()EeKTUBHOCTI
BUKODUCTaHHS CHUPOBUHHM, 11 SKOCTi, Oe3meyHocTi Ta  (DYHKI[IOHATIBHUX
BiracTuBocTel. (OcoOnuBa yBara NPUIAUISETHCS OLIHIN  (DYHKIIIOHAJBbHUX
BJIACTHUBOCTEM, OCKUIBKA CaMe€ BOHM BIUIMBAIOTh Ha €(EKTUBHICTH BUKOPHUCTAHHS
CHUPOBHHH ITi11 yac repepodku [134-136].

Bubip mnpaBuiabHOrO pilIeHHS TEXHOJOTIYHOTO TEpPepoOIeHHs M’ SCHOI
CUPOBHHH 3 BaJlaMU HE € JIETKUM, OCKUIbKHU BaJli M’sica CIIOCTEPIraroThCsl HE Y BCIX
TBapHH, a JIUIIC Y YaCTUHH, TOMY HEOOXITHO SIK MOKHA IIBHJIIIE PO3II3HATH Bau
SIKOCTI 1 TMPUUHATH BIpHE PIMICHHS PO MOXKJIHUBICTH 1 CIOCOOM TMepepoOIeHHS
Takoi cupoBunu [137].

M’sico 1 mpOAYKTH Ha HOTrO OCHOBI MOYKHA PO3IJISAATU SIK NMEPCHEKTUBHY
CUPOBHUHY [IJii CTBOPEHHS (YHKI[IOHATBHUX TMPOAYKTIB, IO 3a0€3Medyr0Th
OpraHi3M JIOJMHU HE TUIBKH IOBHOIIHHMUM OUIKOM, a ¥ MICTATh O10JIOT14HO
aKTHBHI ~KOMIIOHCHTH, IO BOJIOAIIOTH TIEBHOIO MIPOK 1 3aXHCHUMU
BJIACTUBOCTSIMHU. 3 M’SICOM B OpraHi3m, KpiM OUIKiB 1 JIITiIIB, MOXKYTh HaJAXOIUTH
Taki HYTPUIIEBTHUKH, SK XapyoBi BOJIOKHA, BITaMiHH, MIKPOCIEMEHTH,
MOJIIHEHACHYEH] XKUPHI KHUCIOTH, O10J0T1YHO aKTHBHI MENTHIW, aMiHOKHCIOTH
[138].

buibil epekTUBHUM 1 JIOCATAalOUMM MaKCUMallbHOI (DYHKIIOHAIbHOI Jii €
164



30arayeHHs M’SICHUX MpPOJAYKTIB BiTaMIHaMH, MIHEpPAJIbHHUMH pPEYOBMHAMU Ta
IHIIUMH ~ (QYHKIIOHAJIBHO  COPSIMOBAHMMHM  KOMIIOHEHTAaMH 32  PaxXyHOK
BUKOPUCTaHHS POCIMHHOI CcHpOBUHU. OOropoproroun mnpoOJeMy CTBOPEHHS
OPOAYKTIB 33JaHOTO CKIady, 30araueHuX HEe3aMiHHHUMH XapuyOBUMH PEYOBHHAMHU,
BUEHI B JaHUM Yac 3BEPTAIOTh Jie/lalll OUIbIITY yYBary Ha HETpaAUIliIHI JKepena, 0
MIABULIYIOTh XapuyoBY Ta OIOJIOTiYHY IIHHICTh XapuyOBUX MPOJYKTIB, IKI MalOTh
IIMPOKUH CIIEKTP (YHKIIOHAILHUX BiacTuBocTel [139].

TakuMm 4MHOM B CyYacHUX YMOBaX CIIOCTEPIracTbCs MOCTIHHO 3pOCTAOUUIA
MONUT HAa M SICHY MPOJYKIIiI0, OOMEXEHICTh CUPOBHHHOI MPOJOBOJIBUOI 0a3u Ta
3MiHa CTPYKTYpH Xap4yyBaHHS HACEJCHHs, 10, SIK HACIIiOK, 3MYIITye BUPOOHUKIB
BIIPOB/KYBaTh  €(QEeKTUBHI  pecypco30epirarodi  TEXHOJOrii,  Oe3nepepBHO
PO3IIMPIOBATH ACOPTUMEHT BUPOOIB, MPU IOMY HE 3aJMINATA [103a YBaroko

rapaHTOBAHICTh CTIMKUX MOKA3HUKIB SIKOCTI 1 O€3MEYHOCTI TOTOBOI MPOIYKIIIi.

3.2. BuzHaueHHs TepMiHy Hic/as13a0iliHOT0 30epiranus Mm’sica CBUHeM

Crorossi, B yChOMY CBiTi, BAMOTH, 1110 BUCYBAIOThCS CITIO)KMBaYEM JI0 SIKOCT1
OPOJYKINi, CTadud IKOPCTKIMMMH. Bu3HadueHHS SAKOCTI M’sica — oJHa 3
HaWBaKIIMBIIIUX 3a71a4 BETepPUHAPHO-CaHITapHOI ekcriepTusu [135].

[Tepexin TBapMHHMIITBA Ha MPOMHUCIOBY OCHOBY 1 MOB’S3aHI 3 UM 3MIiHU
YMOB YTpMMAaHHS TBapWH MPHUBEIHM JO IOSBH HECTAHAAPTHOI MpOayKiii. M’sco
OJIHMX TBApHWH BIAPI3HAETHCSA ITBUIICHOIO JXOPCTKICTIO, B M’SICi IHIIUX HE
MPOTIKAIOTh Tpoliecu fo3piBaHHA. [lpw 1mbOMYy OIlIHKA CBIXKOCTI MPOMYKIIiT
3QIMIIAETBCS  TOJIOBHUM  TMOKa3HMKOM.  CBIKICTH  M’sica  JTOCIIIKYIOTh
CTaHIapTHUMHU MeTodamu [135].

JlocmpkeHHsT M’sica Ha CBIKICTB, SIK TPAaBWJIO, IMOYMHAIOTH 13 BU3HAYCHHS
HOro OpraHoJICNTUYHUX ITOKA3HWKIB, a IIOTIM, 3a HEOOXiZHOCTi, IMPOBOASATH
nabopatopHi gocuimkeHHs. [lpu BUpakKeHUX HEraTUBHUX OPraHOJENTUYHUX

MOKa3HUKaX M’SICO MOXe OpaKyBaTUCA 1 TOJI MPOBEICHHS Ja0OpaTOPHUX
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JOCIIIPKEHb HE € 000B’A3KOBUM. OpraHojenTHYHI JOCIIKEHHS CBLKOCTI M’sica

MIPOBOJISITH 32 IOTIOMOI'OI0 OPTaHiB UYTTSA: 30pYy, HIOXY, 10TUKY [140, 141].

[Ipy npOMy BH3HAUaAIOTh: 30BHILIHIA BUTJISA Ta KOJIP, KOHCHUCTEHIIIIO, 3anax

M’sica, CTaH XKUPY, CYXOXKHWJUIS, KICTKOBOTO MO3KY, apoMar Ta IIpo30picTh

Oynbiiony. Koxny BiniOpany npoOy aHami3yloTh okpemo (Tadi. 3.1).

Tabauys 3.1
Bu3zHayeHHs cTyneHi CBiKOCTi M’sica 32 OpraHoJIeNTHYIHUMHU
NOKa3HUKaMu
XapakTepHi 03HaKH M’sica
TToxasHuku - — - -
Caixke CyMHIBHOT CBDKOCTI Hecixe
1 2 3 4
[ToBepxHs BKpUTa KIPOUKOIO
MiJICUXaHHS POXKEBOTO a0
o 0J11]10-4EPBOHOTO KOJILOPY; . IToBepxHs e cyxa
30BHIIIHIN 8 p pY> yHOBerHH MICLISIMU P JYIRE CY%
. [PO3MOPOKEHUX TYII — a00 BKpHTA CITU30M,
BUTIIAT 1 BBOJIOYKEHA, 3JIETKA JIMTIKA, | .
. . [4epBOHOTO KOJIBOPY, JKUP . CipyBaTO-KOPUIHEBOTO
KOJIIp TymIi S MoTeMHLIa .
M’ SIKHA, 9aCTKOBO KOJIOPY UM TITICHSBOIO
3a0apBJICHUN B ICKPaBO-
YEepBOHUI KOJIIP
371€erka BOJIOT1; Ha
UIbTpYyBaJIbHOMY Tamepi . .
bineTpys y p Boiori, 3anumarTh Boirori, Ha
3aJUIIAIOTh HE3HAYHY )
IsIMy Ha (bUIbTpyBAIBHOMY
My, abo HE 3aJUIIAloTh |, . . .
. . . (puTpTpyBamBpHOMY HaMepi, arnepi 3aJuiIaoTh
30BCIM; KOJIIp, XapaKTepHU . .
, MUIONICIO PIBHOIO IUIOUII  [IJISIMY 34 IJIOLIEIO
111 M’sica TIEBHOTO BUTY . . . .
, ; MOTHUKY 3J1€TKa JIUIIKI, OLIBIIY BiJ TUIONIL
M’s13u Ha TBapHH: SUIOBUYMHA — BiJl
.. . TEMHO-YEPBOHOTO MOTHKY YepPBOHO-
po3pizi CBITJIO- JI0 TEMHO-
. [kombopy. s KOPHUYHEBOTO KOJIbOPY.
YEepBOHOTO, CBUHUHA — BiJ| ,
. po3MOpoKeHoro M’sica — 3 |[[71s1 po3MOpOKEHOTO
CBITJIO-POXKEBOTO JI0 . . . \ i
. [moBepxHI po3pi3y cTiKae M’sica 3 MOBEPXHI
4YEepBOHOTO, OapaHuHA — Bif - . . .
3IErKa MyTHYBaTUI PO3pi3y CTiKae MyTHUI
YEPBOHOTO JI0 YEPBOHO- , N , ..
M’SICHHH CiK M’SICHHI CiK
BUIITHEBOTO, ATHATHHA —
POXKEBOTO
Ha po3pizi m’s1co Ha po3pizi m’s1co
HEJIO0CTaTHBO HIUTbHE Ta  [IpsiOie; siMKa mpH
Ha po3pizi M’sico IUIbHE,  [IPY)KHE, sIMKa MPH HAaTUCKYBaHHI HE
KoHncucre-  mpykHe; mpu HaTUCKYBaHH1 HATHUCKyBaHHI BUIIOBHIOETHCS, )KUP
HITIS SIMKa [ITBUAKO BUTIOBHIOETHCSI MOBUTBHO M’ SIKHH, y
BUIIOBHIOETHCS (mpotsiroMm 1 XB), Kup [PO3MOPOKEHOT0 M’sca
M’ SIKHH, Y PO3MOPOKEHOTO— ITyXKUH, 3 03HAKAMHU
M’sica — JIeN0 MyXKHM 0CATFOBaHHS
Cretndigyauii,  BIIACTUBUH . o o
. 3nerka kuciayBatuil adbo 3Kucnmii, abo 3arxnuii,
3amax KOKHOMY  BHJy  CBDKOTO . . : .
\sica BIATIHKOM 3aTXJIOCT1 00 crabKO-THUIIBHUI

166



Ilpoooeoicenns mabauyi 3.1

1 2 3 4

sImoBuunii — OLIHH,
KOBTYBaTHil a00 KOBTHH;
KOHCHUCTCHIIIS — TBEP/JIa,
KPHUIIUTHCS TIPH
HATHCKYBaHHI.

Cyx0xXusist

CyX0KHJIIST MEHII IIUTHHI, , .
PO3M’SIKIIIeH1, CIpOTo

. e MaTOBO-01IOTO KOJIBOPY. .
Cran xupy | CBuHsS4Mi — OUMi, Gi1i10- . opY Kko1b0py. Cyriao0oBi
Cyrino0oBi NOBEPXHI

POKEBHIL; M’SIKUH, s MOBEPXHI BKPHUTI
. . BIIErKa BKPUTI CIU30M

enacTuayHuN. bapansunii — CIIU30M

OLIMH, MIUTLHUIN. 3ammax

KUpPY — 0e3 ocalitoBaHHs a0o

NpOTipKaHHA

3aM0BHIOE BCIO MOPOKHUHY

TpyOUYacTHX KiCTOK,

He 3anoBHI0€ nipocTip

3aII0BHIOE BCIO .
HOpO)KHI/IHI/I KITKH

- MOPOKHUHY TpyOUacTux | , ..
TBEP/IHA, )KOBTOTO KOJIEOPY, | . 4 M’SIKO1 KOHCHCTEHIT,
KiCTOK, TBEP.IHii, ’)KOBTOTO

Mae dapdoporoaioHui . OpyaHO-Ciporo abo
bapdoporon KOJIBOPY, MAaTOBHIA Py p

0JICK TEMHOTO KOJILOPY

MyTHMI1, 3 BETUKOIO

KUIBKICTIO IUIACTIBIIIB, 3

PI3KUM HENPUEMHUM

KictroBuit
MO30K

[Tpo3opuit abo MyTHHIA, 13
[Ipo3zopicts Ta [[Ipo3opuii, apoMaTHHIA, KUP BaTaxoM, HE BIACTUBUM

apomar Ha MOBEPXHI1 Y BUIVIAAI CcBbKOMY OyibiioH. piOHI .
P N PXHLY y oy Ap BaIaxoM; JKUPOBi
OyJIBHOHY BEJTMKUX Kparieib KpaIUTHHU KUY Ha .
) KpaTuTMHA MaiKe
MOBEPXHI

BICYTHI

[Ipy 11bOMY HENOCBITYEHOMY IOCHINHUKY OyAe AyX,e BaKKO BU3HAYUTHU
CTYMiHb CBDKOCTI Ta SIKOCTI M’sica, TOMY JESKOIO MIPOIO JOBOIUTHCS MEPEBIPATH
TaKOX JIA0OPAaTOPHUMH METOIAMHU.

MeToa MikpockomiyHOro aHamuidy cikocti M’sica. KoHtaminaiis m’sica
MOke OyTH TpWKUTTEBAa (€HAOTEHHA) y XBOPUX TBAPUH 1 €K30T€HHA — MpHU
MOPYIICHHI BETEPUHAPHO-CAHITAPHUX BHUMOT 100 3ab0t0, po30upaHHS
30epiranHs, TpaHCIIOPTYBaHHs Tyl Toto [ 135, 142].

Skmo Mae Miclie €HJOreHHa KOHTaMiHallig, TO TICYBaHHS M sica
MOYMHAETHCA B YCIX MUITHKAX TYIII, SIKIIO €K30T€HHA, TO MCYBAaHHS MOYHMHAETHCS,
SIK TIPaBUIIO, O1JIST KICTOK.

Meron 6a3yeThcsi HA BU3HAYECHHI KUTBKOCTI OaKkTepiil Ta CTYIEHS PO3Maay
M’sI30BO1 TKAaHWHU IIJISIXOM MIKPOCKOIIT Ma3KiB-BiIOUTKIB. 11 MIKpPOCKOTIIYHOTO

JIOCJIIJIP>KEHHSI HEOOX1JHO MPUTOTYBATH JIBa Ma3KU-BIIOUTKHU OJIMH 3 TOBEPXHEBOTO
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mapy, HIIUK 3 TTHO0KO po3TaloBaHuX M’s31B. [IoBepxHIO HOCTIKYBAaHUX M SI31B
CTEPWII3YIOTh PO3IMEUEHUM IITNaTeaeM abo 0OpoOIsSIOTh TAMIIOHAMH, 3MOUYEHUMU
CIUPTOM, BHUPI3aI0Th CTEPUIBHUMH HOKHUISIMU IIMATOYKH po3mipom 2,0x1,5x2,5
CM, TIOBEPXHSIMU 3pi31B MPUKIIAIAIOTh J0 MPEAMETHOrO CKJa (10 TpU BiIOUTKH HA
JIBOX MPEAMETHUX CKEIBIISIX).

M’sco BBaXKarOTh CBDKHM, SKIIO B Ma3Kax — BIJOMTKAaX HE BHSIBJICHO
Mikpodopu ado B MoJIi 30py MpenapaTry BUAUMI TOOAUMHOKI (0 10 KIITHH) KOKH
Ta MAJMYKKA 1 HEMae CIIB po3Majy M S30BOi TKaHWHHU, mpenapaT (apOyerbcs
TIOTaHO.

M’sco BBaXkKa€ThCs CYMHIBHOI CBIKOCTI, SIKIIIO B TOJI1 30py Ma3Ka-BimOUTKa
BusiBiieHO 20-30 kokiB 200 MajgM4oOK, a TaKOX CIIM PO3Maay M’sS30BOi TKAHWHU:
sypi M’S30BMX BOJIOKOH y CTaHi po3maay, MMOCMYrOBaHICTh BOJIOKOH CJIAa0KO
BupaxeHa. [Ipenaparu papOyroth no6pe.

M’sco HecBDKe, SKIIO B TOJI 30py Ma3Ka — BiAOWTKA BUSIBJICHO OLIbIIE
30 koKiB a00 MaJIMYOK, CIIOCTEPITaEThCA 3HAYHUN pO3Maj TKAaHWH: Maike MOBHE
3HUKHEHHSl S7ep, MOBHE 3HUKHEHHS TMOCMYTOBAaHOCTI M’ SI30BUX BOJIOKOH.
[Ipenapatu iHTeHCHBHO (apOyroThes. [IpoTe, MIKpOCKOMIsS T03BOJISIE BU3HAYATH
KUTbKICTh MIKpOOPTaHI3MiB JIMIIIE HAa TIOBEPXHI MPOIYKTY, HABITh HA CBIKOMY M SC1
MOKe OyTH pi3HOMaHITHA MajiTpa MIKpPOOPTaHI3MIB, sIKi MOXKHA JIETKO YCYHYTH 3a
JIOTIOMOTOI0 BOJIM Ta 1HIIUX Je31H(IKYIOUNX 3aC001B.

Peakuis 3 migi cyiabgarom y Oy/biioHi HA BH3HAYEHHS MPOAYKTIB
MepBHHHOr0 po3maaky oOiakiB [135, 143]. Ilim wac BapiHHS OyJIbHOHY OUIKH
M’sica TIEPEXOMAsITh Y BOAY 1 MiA €0 BHUCOKOI TEMIEPAaTypH KOAryJIIOIOTh, MPH
¢buTbTpyBaHHI OyIBHOHY BOHU OCIAAOTh Ha GUIBTPL. Y OyIbilOHI, OTpUMAaHOMY 13
HECBDKOTO M’sica, 3aJIMINAIOTHCS TEPBUHHI MPOAYKTH po3Manay OUIKIB M’sica 1
MIETITOHU, TTOINEIITH/IN, KI MOKHA BUSIBUTH IIJISTIXOM OCAKCHHS MiJli CYIb()aToOM.

@inpTpaT i3 CBIXOTO M’sica HE 3MIHIOEThCS a00 37erka TeMHi€. bynbiioH 13
M’sica CyMHIBHOI CBIXXOCT1 KaJaMyTHUM, YTBOPIOIOThCS KPYITHI IIacTiBIl. bynbiion

13 HESIKICHOro M’sica 3 MiJil CyJab(}aToM MEPEXOAUTh Yy KeIenoAiOHUil CTaH, a B
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OyJIBHOHI 13 PO3MOPOKEHOI0 M’sica YTBOPIOIOTHCS KPYITHI IJIACTIBLI.

TakuMm 4MHOM Taka peakilisi MOoKa3ye 3aJIUIIKOBY KUIbKICTh OUIKY, SKUU € y
M’SC1 1 SIKOTO 3TOJIOM CTa€ BCE MEHIIE 1 MEHIIIE, TOOTO MOKa3ye WOro MOKUBHICTH,
a He CBIKICTb.

Buznavennss pH m’sica. KoHueHTpamis BOJHEBHX 10HIB y M’S3aX TYyIIi
3MIHIOETBCS 3 MEPIIMX TOJAWH micas 3aboto TBapuH [144]. pH nmapnoro m’sica — B
mexax 6,8-7,2.Y pesynbTaTi mepediry MpoIeciB JI03piBaHHS M’sca, MiA €0
ayToniTuuHuUX (epMeHTiB (kartercuHiB), pH M’sca 3MinryeTbcss B KUCIUM OIK 1
CTaHOBUTH 5,5-6,2 (mo3pine sikicHe M’sico). Ilim vac mcyBaHHsS Ta THUTTS M sica
dbepMeHTH MIKpOOPTaHi3MiB BUKIUKAIOTh TITUOOKI 3MIHM OUIKIB 3 HAKOTMUYEHHSIM
JY>KHUX MPOIYKTIB PO3Maay, B PE3YJbTaTl OTO M’SICO CYMHIBHOI CBIKOCTI Ma€
pH 6,3-6,7 (Take x 3HaueHHs pH MoOXe MaTH 1 M’5ICO XBOPUX Ta MEPEBTOMIICHHX
TBapuH), a HecBike — 6,8 1 Buie. M’sco, oTpuMaHe BijJ TBapuH Yy CTaHl aroii,
MIOTaHO 3HEKPOBJICHE 3 CHHIOIIHUM BiTIHKOM JiMpoBY3iiB, Mae pH 6,6 1 Buiie.

HeoOximHO 3ayBaXuTH, IO B KOHIIEHTpOBaHIA M’scHii BuTsKIi (1:4) 13
OCTHUIJIOr0 M’sica 3A0pOBUX TBapuH pH, sik mpaBuio, He nepeBuinye 6,2. B meHm
KOHIIEHTPOBaHUX M’ sicHUX BUTsKKax (1:10) pH M’sica 310poBUX TBapuH MOXKE
nocsraTy BeauduHu 6,4-6,5, a M’sico xBopux — 6,5 1 Bume. /[ cBixkoro m’sca i,
0CO0JIMBO, M’sica CYMHIBHOI CBIXKOCTI, SIK TTOKA3YIOTh HAYKOB1 JTOCIIXKEHHS, BAXKKO
BCTAaHOBHUTH XapaKTepHUH iHTepBal 3Ha4ueHb pH. lle MokHA MOSICHUTH TUM, IO B
MOYaTKOBIN cTajii mcyBaHHS M’sica 3cyB pH y HeliTpanpHuii Oik BigOyBaeThCs
BHACTIJIOK HAKOMHMYEHHs JY’)KHUX C€KBIBaJCHTIB — YTBOPEHHS amiaky Ta IHIIHUX
a30TUCTHUX CIONYK (TOYaTKOBa CTajisg THUTTSA M’sica). Tomy pH m’sica cymHIBHOT
CBDKOCTI y OLIBIIOCTI BHITQJIKIB HE 30ira€Tbcsi 3 TUMH MEKaMH KOJHMBaHb, SKi
XapaKTepu3ylTh CBiXe 1 HecBiXe M sico. Omke, pH He 3aBxkau € BIpOTiTHUM
MOKAa3HUKOM CBIKOCTI M’sica, ajie Ma€ Ba)KJIMBE 3HAUEHHS MPU BUSBJIIEHHI M sica 3
oznakamu FDF (temue, TBepae, cyxe) ta PSE (Omige, m’sike, BoasHucTe) yepes |
roa. ITicis 3a0010 TBapuH, sIK MpaBUJIO, HOPMAJIbHE M’ SICO BiJ 3JI0POBUX TBapUH

Mmae pH 6,6-6,8, a m’sco 3 o3nakamu DFD — 6,3-6,6, a 3 osaakamu PSE — 5,5-6,2.
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3rigHo 3 JICTY ISO 2917-2001 Meron 3acTOCOBYIOTH Mijl 4YaC BUMIPIOBAHHS
pH M’sica y Tymax, miBTyIax, 4eTBEpTHHAX, IIMaTKaxX M’sica Ta TOMOTEHI30BaHUX
M’CHUX IpoayKTax [144].

Peakniss Ha mepokcuaasy. Ilepokcunaza — 1e OKUCHUM (epMEHT, KU
3aBXJM MPUCYTHIA y CBIKOMY M’SIC1 3JIOPOBUX TBapuH. 3a CBOEIO MPUPOIOIO
naHuil pepMeHT € OUIKOBOIO peuoBMHOIO. I1if 1i€r0 BUCOKOI TeMmeparypu, coyieu
BaXKHUX METaliB, MPOTEONITUYHUX (PEPMEHTIB MIKpOOpraHizmiB (Iporeas) TOMIO
NepoKcHa3a I1HAKTUBYETbCA. B opraHi3ami TBapuH BOHa KaTalli3ye peakiii
PO3KJIaJlaHHsl TKAHMHHUX TIEPEKHCIB 3 BUKOPUCTAHHSIM BHUBUIBHEHOTO KHCHIO IS
MOJIaJIBIIOr0 OKUCHEHHS (DEHOJIIB Ta apOMaTHUYHUX aMiHiB [145].

CyTh peakiii momsrae y Tomy, IO (epMEHT MepoKCcHIa3a pO3KIajaec
TICPOKCHU/ BOJHIO 13 3BUTBHCHHSIM KHCHIO, SIKHiA 1 OKucitoe Oen3unuH. [Ipu npomy
YTBOPIOETHCSI TApaXiHOH-AMAMIJ, SKAHA 3 HEIOOKUCICHUM OCH3UIMHOM Ja€
CIOJIYKY CHHBO-3€JIEHOTO KOJIbOPY, IO 3 YacoM MepexoluTh y Oypuil. Baxiuse
3HAUEHHS Ma€ aKTUBHICTh MEPOKCHIA3U. Y CBIKOMY M’SICl 3JOPOBUX TBAPWUH BOHA
Iy’)K€ AaKTHBHA, Yy HECBDKOMY M’fCi, M’SICl XBOPUX TBapuH 1 3a0UTUX Y
aroHaAJIbHOMY CTaH1 aKTUBHICTD 11 3HAYHO 3HIKYEThCSI 200 BOHA B3araji BiICYTHS.

[IpoTe Taki JOCIIPKEHHS MOXHA MPOBECTH JIMIIE B yMOBax jaboparopii,
Mar4Md TEBHUM HaAOIp pPEaKTHBIB, a TaKoX OaraTto MiANPUEMCTB 13 MEPEepOOKH
HEXTY€ MPOBEJICHHM ITi€T peakilii.

Orminka CBIKOCTI M’sica CBHUHEH 1 XYWHHX TBapuH 0a3yeThCsi Ha HOTO
rOMOTeHi3allii, 3a J0JaBaHHA N0 TPOOM AUCTHIHOBAHOI BOAM 1 KHUIT ATIHHS
BIIPOIOBK 20 XBUJIMH JJIs1 IEPEXOy BOJOPO3UMHHUX (paKiliii OLIKIB 1 CCHOBUHU Y
BoAHMI po3unH. [loTiM momaroTh ypea3y B posuuHi coi 3 pH 5,7-5,8, 3MimryioTsb
obunaBa po3umHH 13 BU3HaueHHsSIM pH mim koHTpomem pH-merpa. TpuBamicTsh
iHKyOariss 1 roguHa 3a t +37 °C. Cywmim po3YMHIB OXOJIOJKYIOTh, BU3HAYAIOThH
snauenHs pH 1 tutpyrors 0,0015 HCI mix xonTponem pH-MeTpa mo momepeaHboi
BenuunHu pH po3uumHiB nepen iHkyOaniero. Bmict cedoBuHu B Mr% y M sci

TBApUH BU3HAYAETHCS BIIMOBIAHO 10 PeaKIii:
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HCIl + NH s 0H— NH+CI+H,0

BianoBigHo 10 3ampornoHOBaHOI METOAUKHU OLIHKU CBIXOCTI M’sica TBApUH
MPOBEJICHO AOCTIIPKEHHS Ta BCTAHOBJIEHO X 3aKOHOMIPHOCTI.

Po3uun coi (ypeaszn) rory€eThcsi Ipu PO3UMHEHHI 4 T TOHKO pO3MEJIEHOT COi B
100 cM®  OMCTHILOBaHOT BOAM 3 BHUTPMMKOKO BIIPOJOBXK 1 Trom, micis
MpOLIKY€eTbcsl depe3 TkanuHy. Jlo 10 mMa onepkaHoro ¢uibTpaTy BOAHOT
BUTSDKKU coi jmopaeThess 20 mi auctwiboBaHoi Boau 1 kpamismu 0,1 # HCI B
takoMy po3unHi pH noBonutbes ao 5,7-5,8 mig kontposem pH-merpa. HaBakka
5 M’sica CBUHUHU TOMOTEHI3Y€EThCS 1 tofaeThess 100 M AUCTUIILOBAHOT BOJIU MPH
KUIT ATIHHI TpoTsaroM 20 XB JUIsl IEPEXOAY CEYOBUHU 1 BOJOPO3UYMHHUX OUIKIB Y
PO3YMH.

[Ticas voro ¢ikcyerbes pH po3unHy, sSIKHl Ma€e KHCITy PEakiiio 1 JOJa€ThCs
30 M1 po3umny coi (ypeasu) 3 pH 5,7-5,8.

[Ticns obunBa posumHu 3MmimyoThes (100 Mm Bogu 1 5 T M’sica 3
nomaBanHaM 30 mi ypeasu (posuuny coi) 3 pH 5,7-5,8) 1 3amipserbess pH min
KoHTpoJsieM pH-meTpa Ta ctaBuThcs Ha 1 rox mis iHKyOarlii y BoasHy 6anto +37°C.
ITicms OXOJOJKEHHS PO3YMHY MICsA 1HKyOarii, 3amipseTbcs mokazHuk pH 1
tutpyethes 0,001 1 HCI min xonTtponem pH-meTrpa 10 mnomnepenHboi BEIUYUHU
pH-po3uuny no iHkyo6arii.

PozpaxoByemo BmicT Mr% cedoBuH# B 100 r M’s30B0i TKaHUHH (M’sica).

1. Jina melTpamizalii amiaky CEYOBHHHM B 5T M’sca, SKa I JI€0 ypea3u
PO3MIEILTIOEThCS 10 amiaky, BuTpadeHo 52 mi 0,0011 HCI, Toxi sixk Ha 100 T M sica
BiamoBigHO Oyzae B 20 pasiB Oiblie

52 ma x 20 = 1040 mi1 0,001 1 HC1 a60 1,040 mu1 151 HC

2. Bimmosimao mo peaknii (HCIHNH4OH =NH4CL+H2O) 1 min 1a HCI
Binmosimae 14 mr% N, a 1,040 M1 Oyie cTaHOBUTH

14 mr% x 1,040 M = 14,560 mr N.

3. MonexynsapHa maca ce4oBuHH — 60 T/MOJIb 3 BMICTOM a30Ty 28 T, TO/II:
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1456 x ED)
28

14,560 mr N Oyzae mictutuch B 31,2 Mr ceuyoBuHU (

3Bigcu a 100 r m’sg1ca BMICT ceyoBHUHU cTaHOBUTHME 31,2 Mr%.

JlocnipkeHHsT TPOBOAMIM 3 M’SICOM Yy TMepHIuil AeHb 320010 CBUHEH 1
BIIPOJIOBXK O-TH 110 13 BU3HAYEHHSM y HHOMY BMICTY ce4oBUHHU. [IpoOu M’sica
3HAXOJUJIUCh Y XONOAWIBHUKY 3a t*+4°C. Pe3ynbratu qoCHikeHb IpeICTaBICHO

B Tabx. 3.2 Ta puc. 3.1, 3.2.

Tabruysa 3.2
Pe3yabTaTn gociaixxeHHs
pH po3uuny Kinpkicts0,0015HCI
Jlo6a micis
3a0010 10 1HKYyOarIrii micys iHKyOarrii PHIPAAEHOTO Ha
TUTPYBaHHSI, MJT
I 5,37 5,92 50
I 5,42 5,68 45
i 5,55 5,76 35
v 5,52 5,72 25
\ 5,50 5,70 15
Vi 5,83 5,83 0
35
30
25
20 -
5
10
“ '
0 - . . : ‘ .
1no6a  2p06a  3p06a  4pmoba Spoba 6poba

PMC. 3] BMiCI CCY0OBHMHHU B M,HCi CBUHEU, MI A)
°
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Pe3ynpTaTi HOCHIAKEHDb BMICTY CEYOBUHU B M’SIC1 CBUHEH BIIPOJOBXK 6-TH
ni6 cBiquaTh, 10 yepe3 00y micas 3aboro ctaHOBUTH 90% Tpers goba —
3MmeHIuBcs Ha 30%, yeTBepTa 100a — 3MEHIIEHHS BMICTy cedyoBUHU Ha 50%, Ha
’ATy 100y — akTUYyHO B M’fC1 3aJMILIUIMCSA TUIBKHM CIIIM CEYOBHUHHU, a Ha 6-TY

100y ceuoBuHa BiACYTH [134].

100 A
90 A
80 A

70 A

60 -

50 A

40 -

30 -~

20 - l

10 A -/

1 poba 2 noba 3 noba 4 noba 5 noba 6 noba

Puc.3. 2. Ilmnamika 3MiHM BMICTy CE4OBHHHU B M’sici cBUHel, %

Takum umHOM B M’sici Ticis 32000 TBApUH 1 YIPOJOBXK JEKUIBKOX 10
HAsBHUM BUCOKHUW BMICT CEUOBHHH, $Ka PO3IICIUTIOETHCA MiA €0 ypeasu
M’s130BOi TKAHWHU 1 4yepe3 KOXKHY 100y 30epiranHs ii BMICT 3MEHIIIYEThCS, a Ha 5-
Ty 100y CEYOBMHA TMOBHICTIO PO3IIEIUTIOETHCS. BCTaHOBICHHS TEPMiHY TMICII
3a0iiHOTO 30epiraHHs M’sca CBHUHEH 1 KYWHHX TBApWH MOJISITA€ y JOCTIIKCHH1
JTUHAMIKHA 3MIHU BMICTY CEYOBHHHM B M fCi MICJsI 320010 TBapuUH BIPOJOBXK O-TH

0.

3.3. Maca:xxyBaHHf i HACHYEHHS IHIPeliEcHTAMU M’SICHOI CHPOBMHH

B ymoBax nepepoOHHUX MiAIPUEMCTB M’ SCOM Ha3MBAIOTh TYIIY, SIKa MICTUTh
M’S30BY TKaHUHY 3 IHIIMMHM OPWIETVIMMH 1O HEl TKAaHWHAMH 1 YTBOPEHHAMH —

KUPOM, KicTKamH, KpoB’r0 Ta iHme [143]. B 3amexHOCTI Bifi CHiBBIIHOIICHHS
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TKAaHUH Yy CKJIaJl M’sica, 3MIHIOEThCS HOTO XIMIYHUN CKJIaJl, OpraHOJENTHYHI,

(i3u4HI SIKOCTI, Xap4oBa I[IHHICTh, 3aTHICTh J0 mepepoOku (puc. 3.3) [146].
TkanuHU M’sica BIAMIHHI 3a TICTOJOT1YHOIO OYJOBOIO Ta XapyoOBOIO

miHHICTIO. CHIBBIIHOIICHHS OKPEMHUX TKAaHWH 3aJIeKUTh Bl BHAY 1 MOPOAU

TBapHH, CTaTi, BIKY, BFTOJIOBAHOCTI, YaCTHUHU TYIIII.

TKAHWUHHWY CKITAZT M'SICHOT CHPOBHUHH

M'30Ba CIIOIy4HA KHPOBa KICTKOBA HEPBOBA
TKaHHHA TKaHHHA TKaHMHA TKaHHHA TKaHHHA
' ﬁ 3
3ATAJIBHI BTACTHUBOCTI

OpraHoIenTH4HI
Crox1Bui ) XiMigH1 > CriifkicTs mpi
BIACTIBOCTI Bioximiuni 30epiraHHl
D13man1

p 0

OYHKUIOHAJIBHO-TEXHOJIOITYHI BIACTUBOCTI I PEXKUMU
ITEPEPOBKH

Puc. 3.3. B3aemo03B’ 130K CKJIay TA BJIACTHBOCTEH M’SICHOI CHPOBMHU

TexHomyoriss BUPOOHUIITBA MPOIYKTIB MEPEPOOKH M’sica BKIIOYAE PSI
ormeparliii, 30KkpeMa MiAroTOBKa CHPOBHHHM 1 KOMIIOHEHTIB, ITOCOJI, MEXaHI4Ha 1
TepMidHa OoOpoOKa Ta 1iH., SIKI BH3HA4YalOTh Yy pe3yJdbTaTi SAKICTb TOTOBOTO
npoaykty. IIpore B cyd4acHHMX yMOBax JOIUIBHO BpPaxOBYBaTH OCOOIMBOCTI
MOYAaTKOBOI CHUPOBUHHM 1 PEryJIIOBaTH TMPOIECH BHPOOHUIITBA MIHIMIZYIOUH
HEeIOJIiKK cUpoBUHHU [146-149].

OrniHo4YM OKpeMi omepallii TEXHOJOTIYHOTO IUKIY 3 YpaxyBaHHAM iX
BIUIMBY Ha (OpMyBaHHS CIIOXKMBUMX BJIACTUBOCTEW TOTOBHUX BHPOOIB MOXXHA
BUJIUIUTH €Tam MOCOJY M’SICHOI CUPOBUHU, SKUW € CKIIAIHOIO CYKYMHICTIO PI3HUX
3a CBOEIO MPUPOIOIO TIPOIIECIB:
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e MacooOMiH (HAaKOMMYEHHS B M’ SICHIM CHpPOBHMHI B HEOOXIIHUX
KUIBKOCTAX KOMIIOHEHTIB CyMIIIl MOCOJy 1 iX pIBHOMIPHUN Mepepo3nojil B
00’eM1), mepexii BOJOPO3UYMHHUX PEUOBUH M’sca Y BOAHY (pakLiio po3coly;

e riAponi3 OUIKOBUX CTPYKTYp 1 IHIIMX HYTPIEHTIB M’sca, 3MIHH
BOJIOTOYTPUMYIOYOi 3[aTHOCTI M’ SICHOI CHPOBUHU;

® 3MIHU MIKPOCTPYKTYpU M’SICHOI CHUPOBUHHU Ta ()OPMYBAaHHS CMaKy 1
apoMary B pe3yJbTaTl PO3BUTKY (PEPMEHTATMBHUX NPOLECIB 3a MPUCYTHOCTI
PEUYOBHH pO3CONYy Ta MEXaHIYHUX i, cTabumizamis 3a0apBlIEHHS NPOAYKTY
[150, 151].

Cepen KJIacMYHUX METOJIB TOCONY BHUAUISIOTH CYXUH, MOKpUH 1
3Mirranui [152].

VY TeopeTHUHOMY IUIaH1 iX BUBYEHHS, MPOLEC 3BOJUTHCS J0 MIrpallii CyxXux
PEUYOBUH Ha OCHOBI 3aKOHIB Ju(Yy3ii y CHCTEMI «pO3CUI-M’SICHA CHPOBHHA.
Bu3HauanbHMI BIUVIMB Ha SKICTb FOTOBUX BHPOOIB MalOTh HACTYNHI YMHHUKH:
30BHIIIIHI, O0YMOBJICHI BJIACTUBOCTSIMHU 30BHIIIHHOTO CEPEIOBUINA, 1 BHYTPIIIHI,

00yMOBJICHI BIIACTUBOCTSIMH BHYTPIIIHBOTO cepeaoBuiia (puc. 3.4).

r-T T —~ ~mT T ~
[ 3OBHIIITHI \ ( )
| DAKTOPH | | BHVITIIIHI |

|  ©QAKTOPH |
| KOHIEHTpanisi, cKJIaj Ta I
| TEMIIEPATYPA PO3COTY I | HepBHHHA CTPYKTYPA I
| MBIJKICTH PYXY po3conty Ta ~ C |
| HOro YHcToTA (KWVIBKICTD (“ () ‘]IIH HH “R;:;,I:E)I?I»? 32:::;1;1:13 I
| JOMIIlIOK B €0.J1i) | M ’ Iq CIA I
H
| [INOIHA ABTOTTHUHIX I | P |
npoiieciB, Jifi BHCOKNX T2 | Te}\meparvpa Ta iHi I
| HIIBKIX TeMIIEPATyp | .
| exomiomn oposara | M _/
1eXaHIIHA 00podKa Ta
\ v i /
— — —— — — — — —

Puc. 3.4. BusHavyajibHI YUHHUKHU CUCTEMH «PO3CiJI-M’SICHA CHPOBUHA»
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3a TpaaMLIAHOIO MOKpPOIO COJIIHHA JOLUIBHO pO3IJIAAaTH IU(y31iHUN
mporec, TOOTO TPOHUKHEHHS MOJIEKYJ OAHIE] PEUYOBHHHM B IHIIY pPEUYOBUHY 3
HACTYITHAM MUMOBLUIFHUM BHPIBHIOBAHHIM KOHIICHTpAIlii MOJICKYJ ITUX PEYOBUH B
000x ¢azax. EdextuBHicTh mpoliecy BU3HadaeThcs mnpuHuunoMm Jle [llarenbe-
bpayHa «fKImo Ha cucTeMy, IO 3HAXOIWTHCS B YMOBax pPiBHOBAarw, BIUIMBATH
330BHI, 3MIHIOIOUU SIKy-HEOYAb 3 YMOB PIBHOBAar", TO B CUCTEMI MOCHIIOIOTHCS
IpoIIeCH, CHPSMOBaHI Ha KOMIICHCAI[II0 30BHINIHIX [iif». PymriliHOW cuioro
OpoLEeCy TMOCONY € PI3HULA KOHIEHTPAIiil CcoJii B CHUCTEMI «pO3CLI-M’ siCHA
CHUPOBHUHAY.

Omip mporiecy po3noauly pedyoBUH IU(PY31HHOTO MOTOKY Ta YCKJIATHEHHS
NEPEMIIIEHHS PEYOBUH YMHUTH AUQPY31HHUN 1Iap, 110 JISKUTh HA MEX1. 3 METOIO
30UTBIICHHS IIBUKOCTI MPOIIECY HEOOX1AHO 3a0€3MeYnuTH 3MEHIIEHHS TOBIIMHU
npuMekoBoro mapy. Kpurepiem mporiecy mocoiy CiayXuTh KoeiieHT Audy3ii
(mpoHUKHICTH). BcTaHOBIEHO, 1O KIIBKICHE CITIBBITHOIIEHHS MK MPOHUKHICTIO
M’ SI30BOIO, CITOJIYYHOIO 1 JKHPOBOIO TKaHMHAMHK M’sica ckiagae 8:3:1 [152].

Bigmideni aHI30TpOmHI BIACTUBOCTI M’S30BOi TKaHWHHU, TOOTO ii
POHUKHICTh Y3[I0OBX BOJIOKOH MpuOau3Ho Ha 11 % BuIe, HK YMONEpeK, 10
CBIIUYUTH TIPO TEPEMIIICHHS PEUYOBHH PO3COJIY, MEPEBAXKHO MO MUKKIITHHHOMY
IPOCTOPY TKaHWHU. B 3B’S3Ky 3 MM, OYEBUJIHO, IO Aii, 10 BEAYTHh 0 JIKBigaIii
Oap’epHOro mapy 1 30UIbIICHHS MPOHUKHOCTI TKAHMHHUX MEMOpaH, CIPUSIOTH
MIBUAIIOMY 1 PIBHOMIPHOMY PO3MOJLTY PEUYOBHH pO3CONYy Ta IHTEHCHUbIKaIii
TEXHOJIOT'1YHOTO TTPOIIECY.

3rigHo 3 npyruM 3akoHoM @Dika, audysiiiHe TEepeHEeCeHHS pPEYOBUH
OOYMOBIIIOETHCSI HASIBHICTIO TPaJi€HTa KOHIIGHTpAIlli B 130TEPMIYHUX YMOBax
[151]. TemnepatypHuii rpal€eHT BUKIUKAE JOJATKOBE MEPEMIIICHHS PEYOBUHU Y
HaMpsAMi TETUIOBOTO MOTOKY - TepMoaudy3it0. OTKe, MBUAKICTh PO3MOIALTY COJi B
CUCTEMi PO3CUT-TIPOJYKT, a TaKOX yCEepeauHl CaMOTO MPOAYKTY, 3aleKHUTh BiJ
TeMIIepaTypu, SKa € YMHHHUKOM, IO HAWOUIBII ICTOTHO 3MIHIOE BEIUYHUHY

KoediuieHTa npoHUKHEHHs [152]. Takum 4YMHOM, NIJBUILEHHS TEMIIEpATypu
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pO3Coy COpusie MIBUIIIOMY PO3MOJLTY KOMIIOHEHTIB CyMIllIeld PO3COIy MpHU Oyab-
SAKOMY 3 BKa3aHHUX BHILE METO/IB MOCOIY.

[lepeBakHa OUIBIIICTP HAYKOBUX POOIT, IO JO TOMIYKYy CHOCOOIB
MIIBUIICHHS €(EeKTUBHOCTI TMPOIECY IOCOIY 30CEpe/PKeHa Ha 3aCTOCYBaHHI
KOMOIHaIlli BXXE ICHYIOUMX CMOCO0IB 1HTEeHCH(IKaIlli mporecy Mmocoiay abdo
Moaudikalii OCHOBHUX pekuUMiB. CHpsMyBaHHA TaKUX TEXHIKO-TEXHOJIOI'TYHHMX
pIllIEHb: CKOPOUEHHS TPUBAJIOCTI MPOILIECY, SIK HACTIOK 3MEHILIEHHS O10XIMIYHUX 1
MIKpOOIOJIOTIYHUX 3MIH y M’SCHIM CHPOBUHI Ta OTPUMAaHHS MPOJAYKTY 3aJaHOI

saKocTi (puc. 3.5).

[ MEXAHMHI |

[ PISMHHI ] [ TEPMIUHI ]
[ CTTOCOBU THTEHCHU®IK AL TTIOCOJTY ]
[ KOMBIHOBAHI ] [ EJJEKTPO®I3UUHI ]

Puc. 3.5. Metoan inTencudikauii mocoay m’sica

TepMiuHi METOIM 3aCHOBaHI Ha TEPMOPETYIIAIIl MPOIIECY MOCOIY Ta MOXKE
OyTH TIPEICTaBICHO EMIIIPUYHOIO0 3aJICKHICTIO TPUBANOCTI (T, 700Yy) MO3piBaHHS
Big Temnepatypu (t, °C) [146]:

lgT = 0,0515 — [:33,5 — I‘]

BmnuB temmepaTypu 0OyMOBJIEHO 3MiHOIO 3HAaU€HHS KoedirieHTa audysii
Ta TIABUIICHHS aKTHUBHOCTI (PEPMEHTATHBHUX CHUCTEM, SIKI pPOOJIATH CIPUATIUBY
IO Ha MPOYKT.

[Ipu 1mpOMY 3acTOCyBaHHS TIABUIICHHS TEMIEpaTyp MapaielibHO

CYIPOBOIKYETHCSI BUCOKOIO MIKpOOI0JOTTYHOIO aKTHBHICTIO, 1[0 MOXKE MPHUBECTH
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710 TICYBaHHSI CUPOBUHU. TOMYy BUHUKAa€ HEOOXiTHICTh BUKOPUCTAHHS JOAATKOBHX
IHAKTUBYIOUMX YMHHHUKIB, TaKUX, SK YJIbTpadioieToBE BUIIPOMIHIOBAHHS,
yJIBTPa3BYK, BAKYYMYBaHHS, BAKOPUCTAHHS XapuOBHUX KUCIOT a00 aHTUOIOTHKIB, a
TaKO PO3COJIIB HA OCHOBI aKTUBOBaHO1 BoAu [153, 154].

Jo enexTpodi3MYHUX METOMIB BIAHOCATH €JIEKTPOCTUMYIIOBAHHS Ta
eJIEKTpOMacaXxyBaHHs M scHOi cupoBuUHHU. EnexrtpoctumymoBanus (EC) e
METOJOM, IO Mepeadadae 0OpoOKy eIeKTpUYHUM CTPYMOM B mapHomy crtani. EC
3aCTOCOBYETHCS IS 3ar00iraHHs cTpiMKOMY 3MileHHI0 pH cepefoBuiia B KHCITy
CTOPOHY 1 aKTUBI3alli HEepMEHTATUBHUX CUCTEM, 1110 BUKIMKAIOTh aBTOJII3 M’sca, a
TaKOXX HaJaHHS HDKHOCTI TOTOBOMY MpOoAYKTY. Ilpu mpomy croco0i MOxIHBe
3HIDKEHHSI BOJIOTOYTPUMYIOYOi 3/IaTHOCTi, BTPAaTH M SICHOTO COKY 3a TEIUIOBO1
00poOKu Ta 3aranbHa BTpata Macu. lligBuiieHHs] €(eKTUBHOCTI MPOIIECY MOCOTY
MOJKJIMBE IIUISIXOM €JIEKTpoMacaxyBaHHs M’sica. [IpuHiun #oro fii monsrae B il
eICKTPUYHUX IMIYJIBCIB Ha 3a37ajieriib 1H €KTOBaHE M SCO B IApHOMY CTaHi
[154].

IMnynscHa MexaHiuHa i BIUTMBA€ Ha IMPOIEC MEPEpO3NOALTY pPEUYOBUH
GUIBTpaIliiHUM TUISIXOM, SK HACHIOK IMJIBUINYEThCS IMBHAKICTH AUdY3ii coi 3a
paxyHOK JI€CTPYKTUBHUX 3MiH M’S30BOi TKaHWHU. BCTaHOBIIEHO HasSBHICTH
pPO3MYIIyBaHHA 1 PAa3BOJIOKHEHHS MIKPOCTPYKTYPH M’ SI30BUX M’sica. Takox
BiIOyBalOThCS JIOKAJbHI pYHHYBaHHS CapKOJEMH, IO TaKOX IPUCKOPIOE
MIPOHUKHEHHSI PO3COTYy BCEPEAMHY BOJIOKOH 1 JIECTPYKTHBHI 3MIHM B TPOIIECI
BUTPUMKH. BcTaHOBiIeHO, M0 KaTami3 QUIBTpAIMHO-TU(Y3IMHUX MPOIIECiB
(0cOOMMBO JECTPYKTHBHUX 3MIH M SI30BOi TKAHMHH) 3a EJIEKTPOMACAKyBaHHS
BUKJIUKAIOTh IIBU/IIE YTBOPEHHS APIOHO3EPHUCTOT OLITKOBOT MacH.

HaykoBuii 1  mpakTWUHWUWA  IHTEpEC  MPEACTABISAE€  3aCTOCYBAaHHS
VIIBTPA3BYKOBOI KaBITAIIMHOI [ii, K YWHHUKA CHPSIMOBAHOTO Ha KOPUTYBAHHS
(GYHKITIOHATHPHO-TEXHOJOTTYHUX BIACTHBOCTEH M’ SICHOI cupoBuHH [136].

BcraHoBneHo MO3WTHBHUN BIUIMB €(GEKTIB yIbTPa3BYKOBOTO BIUIMBY Ha

KOHCHCTEHII110, CMaK 1 apoMat M’sca.
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Jlo cydacHUX METOAIB iHTEHCHU(IKAIlli MOCOIY TAKOX BITHOCSITHCS METOIU
MEXaHIYHOi J1i Ha M’ SICHY CHUPOBHUHY, C€pell SIKUX BHUAUIAIOTH BIOPOOOPOOKY,
TeHAepHu3allito, MacaxyBaHHs. Lli MeTomum MOXYTh 3aCTOCOBYBAaTHUCA SIK B
KOMILJIEKCI, TaK 1 CaMOCTINHHO. BUKOpUCTaHHS €Heprii MEXaHI4HOi Jii 10 CHPOBUHU
3HAYHO MPHUCKOPIOE PO3MOALT IHTPEIEHTIB PO3COJIIB 32 00’ €MOM M’ SICOMPOAYKTIB,
O0COOJMMBO  MPU  BUKOPUCTAHHI  0araTOKOMIIOHEHTHUX  OUIKOBOBMICHUX
(YHKII0HATBHUX PO3COJIIB.

Ha6ynu 3HauHOro nomupeHHs riipodi3uuHi METOM BHYTPIIITHBOM SI30BOTO
BBEJICHHS pPO3CONY MIISAXOM IINpuiioBaHHd. [lpu 1pbomMy MeToal pi3HI piaki 1
ra3ono/iOHi KOMIIOHEHTH BBOJATHCS B M’sico mif Tuckom 108 ITa [154, 155].
YkonaMu B M’S30BYy TKaHWHY 3IIACHIOIOTH 3a JIOTIOMOTOK JIATYHHHX,
HIKEJIbOBAaHUX a00 3 KOPO31MHOCTIMKOT CTalli TOPOKHUCTHX TIEPHOPOBAHUX TOJIOK.
[lpy BUKOpHCTAaHHI palliOHaTBPHOI CXEMH INIPHUIFOBAHHS 3a0€3MeuyrThCs
3aJI0BUIbHI pE3yJIbTATH.

Haii0inpi 1mepcreKTHBHO € CTpPYMHUHHA 1H €KIIis, SIKa € TIIPOMEXaHIqYHOI0
JIE0 CTPYMEHS Ha M’SI30BY TKAaHUHY MpH i1 BUTIKaHHI i TUCKOM (2-4)*10 Ila
yepes corutoBuii oTBip (2- 4)-10 * M 3 mBuaKicTIO 10 160 M/c. 3a TakUMX yMOB
BUTIKaHHS CTPyMiHb HaOyBa€ BIACTUBICTH TBepAOro Tiuta. CTpyMeHi MPOSIBISIOThH
J0JIATKOBY TEHACPU3YIOUY A1I0 HA CTPYKTYPY TKaHUHH.

I[Ipu 1pomy 3abe3neuyyeTbcs TMPOHUKHEHHS CTPYMEHS HE JIUIIe B
MDXM’I30BHI TPOCTIP, ajie 1 BCepeuHy M’ SI30BOTO BOJIOKHA, IO 3HAYHOIO MIpOIO
MOKpaIly€e CTPYKTYpPHO-MEXaHIYHI BIACTUBOCTI TPOAYKTY, BOJO3B’SA3YI0UY
3/IaTHICTh, a TaKOX Horo Buxifa. OcobnuBa yBara NpUAUISIETBCS PEXKUMY 00pPOOKH,
repeBara BiIJIa€ThCs IMITYJTbCHOMY.

Bimome BuKOpHCTaHHS B M’SICHIH MPOMHUCIOBOCTI PO3YHMHIB Ha OCHOBI
eICKTPOXiIMIYHUHN akTHBOBaHOI Bojm [136, 156].

VY TexXHOJIOT11 XOJOIUIBLHOTO 30epiraHHs M’ SICHUX TPOAYKTiB BUKOPUCTAHHS
EXO-po3unniB mpu iX BUPOOHHUIITBI  JIO3BOJIIE 3MEHIIUTH  YCHXaHHS.

3actocyBanHsi EXO-po3uuHiB sl MOCoNy suioBHYOro (apiry, y BHUPOOHUIITBI
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BapEHUX KOBOAC JOCSITAEThCS 1HTEHCHU]IKAIS MPOIECy Ta 30UIBIIECHHS BUXOIY
KOBOACHUX BUPOOIB.

BuxoprcTaHHS BHCOKOTO TiAPOCTATUYHOTO THCKY SK allbTepHATHUBU
TEPMIYHOI OOPOOKH J03BOJUTH BUPOOISATH M’SACHY MPOAYKIIIO 3 MONIMILIEHUMHU
(YHKI10HATBHO-TEXHOJOTTYHUMH 1 CTIOKUBHUMHU BJIACTUBOCTAMH [ 157].

BcraHoBneHo — onTuManbHI  peXUMHU  OOpOOKM  M’sica  BUCOKUM
riIPOCTATUYHUM THUCKOM JJIS OTpUMaHHsA 0apooOpoOJIeHUX IUTBHOM SI30BUX
M’sicHUX BUPOOIB 31 cBUHUHM: P=630...635 MIla; 1=(14,5...15,5)*601 c, 3a saxux
BOJIOTO3B’si3yloua 3/JaTHICTb Ma€ HaWBuiue 3HadeHHsS 92,42%, nOpoaykT
BBAXKAETHCS KYJIIHAPHO TOTOBUM Ta MAae€ SIKICHI BJIACTHMBOCTI BUIII 32 TEPMIYHO
00poOJieH1 BUPOOM, SKI MOJATAOTh y TMIABUIIEHHI COKOBUTOCTI Ta HIKHOCTI,
30UTBIIEHH] BUXO/Iy TOTOBOI MPOAYKIIil, 3SMEHIIIEHH1 BTPAT PO3COILY.

TakuM YHHOM, TIOCOJ M’sica MOXHA PO3MISIATH, SK OJWH 3 IMPUHOMIB
TEXHOJIOT1YHOT OOpOOKH, IO J03BOJISIE MOJIU(IKYBAaTH BIACTUBOCTI OCHOBHOT
CUPOBUHHM 3 METOI0 OTPUMAHHS MPOAYKTIB, OPIEHTOBAHUX HA BUCOKI CIIOKMBYI
BJIACTHUBOCTI.

BuBuenHss XiMi3My TMpoIleCy TMOCOJNYy M’SICHOI CHPOBHHH, BHSIBJICHHS
OCHOBHHUX 3aKOHOMIPHOCTEH 1 YMHHHMKIB HOro iHTeHcu@ikamii y TOeaHaHHI 3
pPI3HUMH MeToJaMHu eleKTpo(di3uuHoi il CKiajae TEBHHM IHTEpeC HAyKOBUX
JOCIIJKEHh B YACTHHI TEPCIIEKTUB PO3POOKH CIIOCOOIB TOCOJY B TEXHOJOTi
MPOIYKTIB TepepoOku M’sca. 3a pe3yabTaTaMd PO3POOJICHHS TEXHOJOTi
MacaXyBaHHS 1 HACHMYCHHS IHTPEJI€EHTAMH M SICHOI CHpPOBHUHU  OyIo
3aIpOIIOHOBAHO HACTYITHY MTOCIIAOBHICTH OIepallii (1uB. puc. 3.6).

Hamu 3ampomoHOBaHO TigpOiMIyJbCHE OOJIaHAHHA, SKE MICTUTh
repMETUYHY KaMmepy ISl MOCOJIy 3 CHCTEMaMHM T0J1adi po3Coily, BaKyyMyBaHHIM
M’SICHOT CHPOBHHH, a TAKOXK 3 MOXJIMBICTIO TEPMIUHOT 00poOKH mpoaykTiB [158].

B ocHOBiI BHKOpHCTaHHS TiAPOIMIYJIBLCHOTO CIOCOOYy MacakKyBaHHS 1
HAaCUYCHHSI IHIPEAIEHTAMU M’ SICHOI CHPOBUHM TMOKJIAJIEHO 3MIHHY TUCKY B poOoUiit

kamepi (puc. 3.7).
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BakyymyBaHHA

3aIoBHEHHA KaMEpH A TI0COTY PO3COJI0M

CTBOPEHHS IMITYTECHOTO PEKIMY 00POOKIT

SHIDKEHHA THCKY 110 aTMOC(epHOTO

TloBTOpHE BaKyyMyBAHHS

Brijiantenss mpo/Iykiiii 3 KaMepi i1 mocomty

Puc. 3.6, TexHosorias TexHOJOrii MacaKyBaHHA 1 HaCH4YeHHS

iHrpexieHTAMM M’SICHOI CUPOBHHU

2 MM

HAOAUWK OB TLCK

bakiiym

-

qac

Puc. 3.7. I'padik 3MiHM THCKY 3anpONOHOBAHOI0 TEXHOJIOTIYHOIO

nporuecy
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Posrasinemo OUTBII JeTaIbHO 0COOJIUBOCTI  3aIIPOINIOHOBAHOTO
TEXHOJIOTIYHOTO PIIICHHS.

1. BakyymyBaHHs: CTBOpPEHHs po3pimkeHHs riauouHoro 0,02 atm y kamepi
IS TIOCOIY, SIKY 3aBaHTa)KEHO M’ SICHOIO CHPOBUHOIO.

2. He mepepmBarouu Tmpolecy BaKyyMyBaHHS 3allOBHCHHS KaMeEpH IS
MTOCOJTY PO3COJIOM, 1 CTBOPEHHS CTATUYHOT'O HAJIJTUIIKOBOTO TUCKY. BuTpumka min
TUCKOM Ha MpoTA3l 2..5 xB. 3a HEOOXITHOCTI MIAITPIB MPOCOYYBAIBLHOTO PO3UMHY
(po3codty) 10 MOTPiIOHOT TeMIIEpaTypH.

3. TlpuBeneHHs B [it0 IMIYJbCHOTO KjamaHa KepyBaHHsA. CTBOpCHHS
IMIIYJIBCiB  MPOCOYYBAJIBHOTO CKJIAAy 13 3aJaHOI0 YacTOTOK Ta 3aJaHOI0
aMIUTITYJI0F0 3MIiHM THCKY MpOTATOM 2..3 XB. IMIyJIbCHUN PEKHUM BHTPUMYETHCS
ITUKJTIIYHO, TTOYEPTrOBO 31 CTATHYHUM PEKHMOM 3 iHTepBasioM 10 10 XB.

4. CxumaHHS TUCKY JO aTMOC(EpHOro Ta 3JIMB 3QJHIIKIB PO3CONY [0
MaHEBPOBOI KaMepH.

5. 3a HeoOXiTHOCTI BaKyyMYyBaHHS: CTBOPEHHS PO3PIIKEHHS Ha MPOTSI3i
2 ...4xs.

6. Bunanenns npoaykiii 3 kamepu ajis nocouy. [iciast BUpiBHIOBaHHS THCKY
y poOodiii kKamepi J0 CTaTHYHOI'O, PO3TEPMETH3YBATH KaMepy JUIs TOCOJy 1
BUJAIUTUA M’ SICHY TIPOIYKIIIIO.

Y 3B’SA3Ky 3 BUIICHABEJECHUM 3alpONOHOBAHO TMPHUHILHUIIOBY CXEMY
oOnagHaHHS JJI1 MacakKyBaHHS 1 HACHYEHHs IHTPEAI€EHTaMH M’ SICHOI CHPOBHHH
(puc. 3.8).

[TpuaIMn poOOTH TiAPOIMITYIBCHOTO YCTATKYBaHHS Il MacaKyBaHHA 1
HACHYCHHS IHTPEIIEHTaMU M’ SICHOI CHpOBUHHU. B mpoiieci 3armoBHEHHS KaMepH sl
MOCOJTy 3, TIOBITPS IO 3AJHIINAIOCH Y HI BUIAISETHCS Yepe3 TUXATbHUA KiIarmaH
17. Hacoc 1, 1o MOBHICTIO 3aITOBHHMB PIAMHOIO KaMepy ISl TIOCOIY 3, CTBOPIOE Y
HI TIPOEKTHUHA CTATUYHUI THCK, IMICIS YOTO BifKItoYaeThesa. OqHOYACHO 3 UM

BIIKpUBa€eThes 3acyBka 19 1 3akpuBaeThes 3acyBka 20.
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Puc. 3.8. llpyHuumoBa cxemMa TiPOiMIYJIbCHOI0 YCTATKYBAHHSA Al
MAaCaKyBaHHS i HACHYeHHH IHrpegieHTaMu M’siICHOI cupoBuHu: 1, 7 — nacoc, 2
— eMHicmb 0715 iHepedienmis, 3 — Kkamepa 05l CONIHHA, 4 — NiHin po3cony, 5 —niHis
OJis1 3IUBAHHS PO3CONY, 6 — BAKYYMHA NIHIA, 7 — 8aKyyMHULl Hacoc, 8 — npucmpii
051 posmiugenns cuposunu, 9 —naepiseau, 10 — cenepamop imnyavcis, 11, 12, 18,

19, 20 — 3acysxu, 15, 16, 17, 22 — knanan, 13, 21 — gpinemp, 14 — ciopoxnanan

Jlami BKIIOYAETBCS y poOOOTYy reHepaTop iMmynbciB 10, mo cTBOpIOE
IMITyJIbCH THCKY 3aJlaHUX MapaMeTpiB y KaMmepi ajst mocory 3. PoGoTa renepartopa
IMIyJIBCIB T4 PIAUHHOTO HAacoca BHUKOHYETHCS TIOYEPTOBO 13  3aJaHUMH
IHTEpBaJIaMH YacCy.

B  nmpomeci  HacuueHHS 32 HEOOXITHOCTI  TEPMOPETYIATOp 13
TEPMOCIIEKTPUYHUX HarpiBadeM 9 MiATpUMYE 3aJaHy TEMIIEpaTypy pO3COIy B

kamepl qng mnocony 3. llpu mnepeBUlIEeHHI MNPOEKTHUX BEIUYUH THUCKY,
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B11I0yBa€ThCS CKUAAHHS HAJIMIIKOBOT KUIBKOCTI MPOCOYYBATBHOTO CKJIaAy udepes
3anoOiKHUM KianaH 16.

[licns 3aBepuieHHS NpPOLECY HACHUYEHHsI reHepartop immoyiasciB 10 Ta
piauHHUI Hacoc 1 BigkioyaroThbes, 3acyBku 19 ta 20 mepexpuBaroTbes. Ilicis
1IbOT0, BIIPUBAETHCS 3aCyBKa 18 1 3aJMIIIOK PO3COJTY MO 3JUBHIN JiHIT 5 mepeTikae
70 €MHOCTI ISl IHTpelieHTIB 2 yepe3 puibTp 21 Ta 3BOpOTHINA KiamaH 22, e
3MIIIY€ETHCS 13 MATOTOBICHUM MPOCOUYBAIHHUM CKJIAJIOM.

[Ticns MOBHOTO BiIBEICHHS 3aJIMIIKIB MPOCOYYBAJILHOTO CKJIay, 3acyBKa 18
NEPEKPUBAETHCS OJHOYACHO 3 BIAKPUTTAM 3acyBku 12. Jlanmi BMHUKa€EThCA
BaKyyMHHIH Hacoc 7, 1[0 BUKOHYE€ BaKyyMyBaHHS KaMepu sl MOCOJy 3 uepes
BaKyyMHY JIiHIIO 6 1 3BOpOTHIM KianaH 15.

[Ticns 3aBepliieHHs Mpoliecy, BaKyyMHHMM Hacoc 7 Bigkitoudaerbes. Jlanmi
IIPOBOJIUTHCS PO3TEPMETH3aIlisl 1 BUAAJICHHS M SICHOI MPOAYKINII 13 KaMmepu st
nocoiy 3.

KoHkpeTrHi  peXUMU  HACHYEHHS M SICHOI  CHUPOBHHHU  PO3COJIOM
BCTAHOBJIIOIOTHCSI TEXHIYHUMU YMOBAMH MIANPUEMCTB Ta YMHHUMH HOpMaMH 1
pexoMeHaamisMu. TpUBaIICTh BUTPUMKH M’SICHOI CHPOBHHHM TIiJI BAKyyMOM Ta
HA/JTUIITKOBUM THCKOM 3aJIeKUTh Bl BUAY M SICHOI cupoBuHU. Ciia BIA3HAYUTH,
o Ha |1 eTami BaKkyyMyBaHHS MPOBOJAMUTHCS 3 METOIO JIerasallii CHpOBUHH, a TAKOX
iBUIICHHS 3/TaTHOCTI 0 HACUYEHHS PO3COJIOM.

TakuM dYMHOM B yMOBax 3pOCTaHHS TMOMUTY Ha M’ SICHY HPOIYKIIIO,
npoOiemMamMu 3a0e3MeueHHsT CHUPOBMHOIO Ta 1ii SKOCTI JOUUIBHO TMPOBOJHUTH
HAyKOBUW TIONIYK TaKWX CIIOCOOIB 1 PEXUMIB IMIITOTOBKH, sKi 3abe3medarh
ONTUMAJIbHI  (DYHKITIOHAJIBHO-TEXHOJIOTIYHI XapaKTePUCTUKH, IO JI03BOJSIOTH
J0CSITaTH 3aIaHUX TIOKA3HUKIB TOTOBUX TIPOTYKTIB.
3abe3reuye (GOpMyBaHHS CIOKHBYMX BJIACTUBOCTEH TOTOBHX BHPOOIB 3a
BpaxyBaHHS SIKOCT1 BHUXIAHOI cHUpoBHHHU. JlaHWil mporec AOCUTh CKJIagHUN Ta

BKJIIOYA€ MAacOOOMIH B CHUCTEM1 «pO3CLI - M’SICHAa CHUPOBHUHA», T1APOI3 OUIKOBUX
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CTPYKTYp 1 IHILIKUX HYTPIEHTIB M’sca, BIUIMB HA MIKPOCTPYKTYpPY Ta (pOpMyBaHHS
OpraHoJENTUYHUX BJIACTUBOCTEM. Bukopucranus TAPOIMITYJILCHOTO
YCTaTKyBaHHS JJI1 Maca)yBaHHsS 1 HACUYEHHS IHIPEIi€HTaMH M’ SICHOI CUPOBUHU
3a0e3neuye 3MEHIIEHHS! TPUBAIOCTI MPOLIECY HACUYEHHS.

3a paxyHOK BUKOPHCTAHHS LIMKJITYHOTO CIIOCOO0Y CTBOPEHHS HAIJIUIIKOBOTO
TUCKY Tepen0ayaeTbcsl 30UIbIICHHS TIUOMHU HPOHUKHEHHS IHTPEIIEHTIB Ta iX
PIBHOMIPHUI PO3MOALT B 00’ €M1 M’ SICHOI CUPOBHHHU, 10 MPU3BEE /10 MOTIMIIICHHS
AKOCT1 KIHIIEBOTO MPOJIYKTY Ta MO0 CMaKOBUX XapaKTEPUCTHK.

OxpiM 11bOT0, KOMOIHAI[IS MPOLIECIB BaKyyM-TUCK-BaKyyM HPHU3BOAUTH IO
MaKCHUMAaJIbHOTO BHJIAJICHHS 3aJIMILIKIB MOBITPS SK 3 M SICHOI CUPOBHMHHU, TaK 1 3
IPOCOYYBAJILHOTO PO3COJIy, WO TMOJOBXKYE TEPMIH MPUIATHOCTI M’ SICHOT
OpOAyKIli. 3a paXyHOK BUKOPUCTaHHS BMOHTOBaHUX HarpiBadiB 3a0e3MeuyeThbCes
MOJIUBICTh ~ TIO€JHAHHS TEPMIYHOT OOpOOKM CHpPOBMHU 13  MpOILIECAMHU

IMITpErHyBaHHS.

3.4. TexHosorin BuUpoOHMUOTBA HamiBaOpukaTiB 3 M’sica NTUII 3a

BUKOPUCTAHHA KaBiTAllIlliHO aKTUBOBAHUX PiIKNX CepeT0BHUIIL

[TokazHUKK SKOCTI M’sica TTHI 3aJIeKaTh BiJ CKJIaay Ta BIACTHBOCTEH
BUXITHOI CHPOBHHH, YMOB Ta PEXHMIB TEXHOJOTIYHOi OOpoOKM 1 30epiraHHs.
XIMIYHUH CKJIaJ M’sica BIIPIZHSAETHCS 3aJIGKHO B BIKy, BrOJIOBaHOCTI, CTarTi,
TUITY TOJIBJII NMTHIl Ta BiJICOTKOBOTO CITIBBITHOIICHHS CKJIQJOBHUX HOTO TKaHUH.
3arajoM OCHOBHI CKJIaJ OBl KOMIIOHEHTH M’sca IITHIl TakKl caMi, K 1 KOMIIOHEHTH
M’sica  3a0lHUX  CUIBCHKOTOCIIOAAPCHKUX  TBAapWH: BOJA, OUIKH, IKUDH,
EKCTPaKTUBHI Ta MiHEpaibHI pedoBuHH, QepmerTr. Ilepedir OioXiMIYHUX
MporeciB y M’sci MTHUIIl € Habarato IHTEHCHUBHIMIUM Y TOPIBHSHHI 3 IHIIMMH
3a0iiHuMu TBapuHamu [159, 160].

M’sco nTuIl 3a Xap4oBOIO I[IHHICTIO 1 TEXHOJOTTYHUMH BJIACTHUBOCTSIMHU HE

MOCTYNAEThCA M’sICYy 3a01MHUX TBapWH, a 3a JCSIKUMH MapaMeTpaMH IepeBeplIye
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Horo, TOMy BapTO NPUAUIATU OUIBIIY yBary BUBUEHHIO YMHHHKIB, IO (OPMYIOThH
HOTr0 SIKICTb.

Ha skicte Ta Oe3medHicTh M’ACHOI NPOAYKUIi B IMpoleci 30epiraHHs,
30KpeMa OXOJOJKEHOro M’sica KypdaT-OpoiiepiB, BIUIMBAIOTh, IMEpII 3a BCE,
NEePBUHHUIN PIBEHb SKOCTI Ta OE3MEYHOCTI MPOAYKIi Ta (pakTopu 30epiraHHs, Kl
0OyMOBIIOIOTH (P13UYHI Ta MIKpOO10J0T14H1 3MIHM y M sici [161].

VY cyyacHUX yMOBax pO3BHUTKY MTaxIBHMIITBA, MPU 30UIbIICHHI OOCSTIB
BUPOOHUIITBA 1 HACHYEHHS PUHKY M SCOM ITHULI, MIJBUIIEHHS SIKOCTI MPOIYKIIii
CTa€ HAMBXIMBIIIMM KpUTEPiEM e(eKTUBHOCTI pOOOTH  MIAIMPUEMCTB,
OB’ SI3aHUX 3 BUPOILYBAHHSM 1 IEpepOOKOI0 MTHIII.

B nanwmii yac BenMKa KUIBKICTh BITUM3HSHUX 1 3apyODKHHUX JOCIHITKEHB
CIpsIMOBaH1 Ha BUBYEHHS BIUJIMBY PI3HUX YMHHHUKIB Ha SKICTh M’sica mruii [162-
168]. TIpoGnema 3abe3neueHHs] HACEJEHHS SIKICHUM M SCOM ITHIIl HAJ3BUYANHO
aKTyaJlbHa.

Y cywacHiii M’scomepepoOHii TPOMMCIOBOCTI YITKO TMPOCTEKYETHCS
TEHJICHIIIs] 70 TOIIYKY W po3pOoOKH IHHOBAIIMHUX TEXHOJOTIYHUX PIIIEHb IS
BUPOOHUIITBA MPOJYKIlIi, II0 XapaKTePU3YEThCS BUCOKUM pIBHEM SIKOCTI,
€KOJIOT1YHOCTI, 010JI0TTYHOT O€3IeKH, a TakoX (PyHKITioHaIbHICTIO [159, 169].

Bce Oinpmioi yBarm Ta, BIANOBIAHO, PO3BUTKY HaOyBa€ BUKOPHUCTAHHS
(Gi3UYHMX TOJIIB, 30KpeMa YIbTPa3ByKOBUX TexHoJorii [170-173].

SIxicHy KaBiTalliiiHy 0OpOOKY MOXIJIMBO 3a0€3MEUNTH MUISTXOM BPaXyBaHHS
PEOJIOTIYHUX BIACTHBOCTEH TEXHOJOTIYHOIO CEpeloBUIAa Ta BUKOPHCTAHHS
PE30HAHCHUX MPUBOIIB-BUIIpOMiHIOBaYiB [173, 174].

3 meroro 3a0e3medyeHHs] MaKCHMAaJIbHOI Tepefadi eHeprii Ha TPOTIKaHHS
TEXHOJIOTIYHOTO TIPOIECY HEOOXIMHO BpaxoByBaTH (Ii3WyHI Ta MaTEeMaTHUYHI
MOJIeJIi cepeIoBHIIa 1 rmporiec iX Tpancdopmarii y waci [175].

3acTocyBaHHS KaBITaIlifHO-aKTUBOBAHO1 BOJHM B TEXHOJOTIAX 30epiraHHs i
nepepoOKu CUIbCHKOrOCIOIaPChbKOT CHPOBUHM ICTOTHO IHTEHCU(IKYE MPOIECU

MacoOIEepPeHOCy, KaTaai3ye MPOTIKaHHS 010XIMIYHUX MPOLIECIB B HhOMY [29].
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KpiM TOro, akyctuyHi KOJIMBaHHS B IMPUCYTHOCTI KaBiTalli 3 HAyKOBO-
OOTpYHTOBAaHUMH TMapamMeTpamMu BIUIMUBY JO3BOJSIOTH ICTOTHO MOJIMIIUATH
MIKpOO10JI0T14H1 TOKa3HUKU 00p00II0OBaHUX 00’ €KTIB [26, 45].

Haii6inbml nepcneKTUBHUM 1 aKTyallbHUM € BHBUYEHHS MOKIIMBOCTI
3aCTOCYBaHHS TiAPO(pI3UYHOro crnocody i1HTeHcU(iKalii nmpouecy MMpUIIOBaHHS
M’sica MTULI LUISIXOM BUKOPHUCTAHHS PO3YMHIB HAa OCHOBI BOAM, OOpOOJIeHOT
yIBTPa3BYKOM.

[Ipu 3a00i nTULI ICHYE YacTKa CHUPOBUHHM XYJIOTO TaTyHKY BrOJOBAHOCTI.
CupoBHUHa TaKOTO TaTyHKY Ma€ MEBH1 XapaKTepH1 0COOIMBOCTI:

— MaJla Maca,

C1abOopO3BUHEHA MYCKYIATYpa,

— HH3bK1 OPraHOJENTUYHI BIACTUBOCTI MICIsl TEPMIYHOT 00pOOKH,

— 3HAYH1 BTPaTH 32 TEPMiuHOi 00pOOKH,

— HU3BKI PYHKIIIOHAJIBHO-TEXHOJIOT14H1 BJIACTUBOCTI.

Y BIONOBIAHOCTI JO BHILE O3HAYEHOTO Taka CHPOBMHA BHUMAarae
TEXHOJIOTIYHOTO JOBEAECHHS 10 BIAMOBIIHOT KOHIUII].

3 MeTOI JOCIIPKCHHS 3pa3KiB JUIsl BU3HAYECHHS SIKOCTI OYB TMPOBEICHUM
OpraHOJICNTUYHUHN aHai3, MOCIKEHI CIIOKUBYI BJIACTHBOCTI, OIlIHKA Xap4oBOI
IIIHHOCTI 1 CTYIiHb CBI’KOCTi, BU3HAYEHO PiBeHb pH, QyHKIIIOHAIHHO-TEXHOJIOT1YH1
BIacTHBOCTI [135].

3anmeHO Bil BroJOBAHOCTI 1 SKOCTI OOpOOKM TYIIKM Kyped 1 Kypuart-
OporepiB MOAUIAIOTH Ha 1-# 1 2-1 TaTyHOK.

Opra”onenTu4Hi J0CJIIKEHHSl TOJATAIOTh y BU3HAYEHHI 30BHINTHBOTO
BUTJISITY, KOJIBOPY TYIIOK, CTaHy M’ 531B Ha pO3pi3i, IX KOHCUCTEHIII, 3amaxy.

3a BroJOBaHICTIO Ta SKICTIO OOpOOKM TYIIKM MOAUISIIOTh HA TEPIIUN U
JpYTHA TaTyHOK Ta HecTaHAapTHi. Kareropiro BH3HAYalOTh 32 PO3BUTKOM M’S3iB
(mobpe, 3aI0BUTHHO PO3BUHEHI), BIAKIAJACHHIM MIAMIKIPHOTO KHPY HA KUBOTI ¢
CIUHI (PI3H1 BUMOTH B 3aJICKHOCTI B BUJY NTHII1) Ta BUMNYKIICTIO KUISI TPYAHOT

KIITKH (BUAUISETHCS, HE BUAUIAETHCS). J[0 HECTaHIAPTHUX BITHOCATH TYIIKH, K1
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HE BIMOBIIaI0Th BUMOTAM JPYTOro raTyHKY, 3 BUKPUBICHHIMH CIIMHH Ta TPYIHOT
KICTKH, 3 NMOAPANHMHAMM Ha CIHHI, IOraHO 3HEKPOBJIEHI, 13 CaHaMH, KPOB SHUMHU
IUISIMAMU, BIIKPUTUMH TNEPEIOMaMU TOMUIKUA Ta KPWI, 3aMOPOXKEH1 OUIbIIE BIJ
OJIHOTO POKY, 3 TEMHOIO MIrMEHTALIEIO.

[Ipu ornsal WIKypu TYIIOK MOKHA BHUSBUTH HACTYIHI MOKAa3HUKH: HIKipa
CBDKUX TYIIOK Ma€ 3aBXIMU CBITIMM KOBTYBATHH 3 POXKEBUM BIATIHKOM KOJIp.
SIckpaBO-)KOBTUH KOJIip BIACTUBHUU TYIIKaM CTapOi NTHIl. 3MiHA KOJBOPY BKa3ye
Ha TICYBaHHS YW Ha HE3aJIOBUIBHHUI CTaH MTHUI niepen 3aboem. Tak, sickpaBo-cipuit
KOJIp BJIACTUBUI TyIIKaM MTHI[l HE3aJO0BLILHOI BroJOBAaHOCTI Ta TYIIKaM, SKi
migaiucs BUBITPIOBaHHIO. B mouaTkoBii cTajili TMCyBaHHS KOJIp IIKIpU CTae
’KOBTO-CIPUM, B HACTYITHOMY BiH HaOyBa€ 3eJI€HKYBAaTOIO BIATIHKY, PU PO3BUTKY
MPOIIECIB THUTTS CTa€ 3eJieHyBaTo-cipuM abo OsakuTHO-3eneHuM. [llkipa Tymiox
3aMOPO’KEHOI MTHIIl Ma€ Ti cami KOJbOPH, aje BOHM MEHII BHUPAXKEHI 1 MaIOTh
TbMSIHUH BIATIHOK. JJIs BU3HAYEHHS KOHCHUCTEHI[T Ha TTOBEPXHI TYIIKH ITHIIl Ha
TUISHKaX TPYAHUX 1 TA30CTETHOBUX M A31B, JIETKO HATHCKAIOYHU MAJIbLIEM, POOJISTH
SMKy 1 BH3HayalOTh 4ac ii BUPIBHIOBaHHSA. M’SCO MNTHIIl BBAXAEThCA CIAOKOi
KOHCHUCTEHIII1, SIKIIO sIMKA HE 3HUKA€ MPOTATOM | XB.

ITix yac BU3HAUCHHS 3amaxy M’sica 0COOJUBY yBary 3BepTarOTh Ha HasSBHICTb
CTOPOHHBOTO 3amaxy (3aTXJIoro, IUIICHIBOTO, THIIIBHOTO), HE BIACTUBOTO JTAHOMY
BUJY NTUIIl. Y CYMHIBHUX BUIAJKaX BBOJATH TOHKY, IIOWHO MiITOYECHY JEPEB’ THY
MIMWIBKY IT1JT KPUJIO B TPYJIHY YaCTUHY 1 MICIIs BUAAICHHS BU3HAYAIOTH i 3amax.

OpraHonenTuuHUi aHami3 3pa3KiB MOKa3aB, MO0 y BCi BOHU HE Malu
nedeKTiB 3a MOKAa3HUKAMU 3armaxy, KOHCUCTEHIII 1 KOIbOPY.

[Ipote B nesxux 3pa3kax crocTepiramucs AePeKTd B 3HIATTI ONEpeHHS
(MOOAMHOKI TIEHBKH) 1 cTaHy MIKipu. JlepekTu 3HIATTS OmepeHHs 3HAXOASTHCS B
BCTAHOBJICHUX MEXKaX JJIS TYIIKH TIEPIIOTO TaTyHKY.

[Tpr4nHOI0 BUHUKHEHHS KPOBOBUJIMBY HA KIHUMKAX KPUJI CTAJIO HEJIOCTATHE
3HEKPOBJICHHS TYIMKW TTHUIL. [loraHe 3HEKPOBICHHS BUKIWKAE TIiABUIICHA

Harpyra eJIeKTPOOTIYIIEeHHS, B PE3yJIbTaTl I[bOTO B OpraHi3Mi NTHUII HOPYIIY€EThCS
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cepleBa AISUIbHICTb, BHUKIMKAETbCA TMapajiid CEepUEeBOro M’si3a 1 JIeTalbHMI
pe3yJibTar.

[lorane 3HATTSA ONEpPEHHS BUHUKAE TAKOXK B PE3yNIbTaTi TEIUIOBOI 0OpOOKH
Tymok nruili. [lpu BUKOpHUCTaHHI A MIMAapeHHS 3HW)KEHOI TeMIepaTypu BOJIH,
Ui KypuaT MeHie 53 — 54 °C, a mia xkypeut menie 56 — 58 °C 1 3a TpuBanocti
00poOku meHIe 120 cekyH BiOYBA€ThCS MOTIPIIEHHS 3HATTS OTIEPEHHS.

[lorane 3HATTS OomNepeHHs 1 KPOBOBUJIMBU Ha KIHUMKAX KpPHUJI MpU 30epiraHHi
€ CTIPUSTIMBAM CEPEIOBHUIIEM JJISl PO3BUTKY MIKpPOOPTaHi3MiB, IO MPU3BOAUTH 10
MIBUKOTO TICYBaHHS IpH 30€piraHH1 TYIIOK M’sica MTHUILIL.

3a BroJIOBaHICTIO TYIIKM KypuyaT-OpoWjepiB 1 Kyped NOAUISIOTH Ha JIBa
TaTYHKH: TIEpIIAA Ta ApYyruil. M’sco nrTaxiB 1-ro raTyHKy mMae 100pe poO3BHHEHY
MYCKYJIaTypy, € 3Ha4UH1 BIAKIAACHHS MIAMKIPHOTO XKUPY.

Myckynarypa mnraxiB 2-ro TaTyHKY XapaKTepU3YEThCS 3a0BUILHUM
PO3BUTKOM M’S31B, MIAMIKIPHUHN KUP BIACYTHIN, a00 € HE3HAUHI BIIKIIAEHHS.

M’scHi mopoaw mNTaxiB, 30KpemMa W KypdaTa-OpoHiepu, BIIPI3HIIOTHCS
JOCUTh BEIMKUMH pPO3MIpamMH, J00pe PO3BHHEHUM KICTAKOM 1 MYCKYJaTypolo,
BEJIMKOIO Barolo.

[Tpu anami3i CHpOBMHM BCTAaHOBJIEHO YAaCTKy HEKOHIHUIIIMHOI CUPDOBUHH, KA
XapaKTepU3y€eThCS MO0 Macoro, c1a00pO3BUHEHOI0 MYCKYJIATYpOIO 1 HU3bKUMHU

OpraHOJICITUYHUMU MTOKa3HUKaMH (Tad. 3.3).

Tabnuysa 3.3
XapaKkTepUCTHKA CIMOKUBYUX BJIACTHBOCTE M’fica NTHILI
ITokazHuk 3pazok 1 | 3pa3zok 2 3pa3ok 3
Buxiz ictiBHOT yacTUHH, % 75,1 69,2 56,1
BigHomeHHs 4acTHH ICTIBHOI/HEICTIBHOT 29:1 22:1 14:1

TakuMm 9rHOM, Yy 3pa3KiB BIAMIHHUX 3a KaTETOPI€r0, BUXiJ ICTIBHOT YaCTUHU
BIIMIHHUH, 110 OB’ A3aHO 3 PI3HUM PO3BUTKOM MYCKYJIATypHu. ¥ 3pa3KiB MEPIIOTO

TaTyHKY BHUXIJ ICTIBHOI YaCTUHU OUIbIIE, 1€ MOSCHIOETHCA OLIBII PO3BUHEHOIO
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MycKyJaTyporo. CiBBIIHOIIICHHS iCTIBHUX 1 HEICTIBHUX YACTUH Yy MTHUIIl 3AJICKUTH
BIJ BIKY: Y TyLIKaX KypyaT OpoiljiepiB BIJHOIIECHHS M 30BOi TKAHWHHU 1 KICTOK 10
HIKYpH 1 MIJUIKIPHOTO KUPY OUIbLIE, HIXK B TYIIKax JOPOCIOi NTHLI. 3aleKUTh
el MOKa3HMK 1 BiJ] BrOJAOBAHOCTI: OUIbIIe ICTIBHUX YAaCTUH B TYIIKax 3 JI00pe
PO3BHHEHUMH M’ S3aMH 1 3HAYHUM BIAKIAICHHSIM XKHPY.

s M’ siconepepoOHOT MPOMHUCIOBOCTI TIEPIT 32 BCE Ma€ 3HAYCHHSI M sICHA
NPOJAYKTUBHICTD, KA XapaKTepU3y€e€ThCS B OCHOBHOMY 3a01iHOI0 Macoro TBapUH Ta
3a01iHUM BUX0J0M M’sica. CUpOBHHA XyJOr0 TAaTyHKY CTAHOBUTH 30MTKH JUIs
OiANpUEMCTBA 1 TOMY JaHa NpobiieMa BHUMarae NolyKy pimeHb. Ha erami
(opMyBaHHS SIKOCT1 BUPOOHUK 3aKJIaJIa€ Psi/i XapaKTEPUCTUK MPOIYKIIL 1 rapaHTye
ix 30€epekeHHsS Ha HACTYNMHHUX eTamax MepepoOKH, HAWBAXKIIUBIIIUMU 3 AKUX €
nporec 30epiraHHsi, TPAaHCHOPTYBaHHS Ta peanizaiii. [HIUKATOpOM YCHIIIHOTO
30epiraHHs € MOKa3HUKHU CTYMEHS CBLKOCTI JKHPY, SKUH HaMOUIbII CXWJIBHUHI 10
TICYBaHHSI 11010 1HIITUX HYTPIEHTIB.

CrymiHb CBDXOCTI JOCHIKYBAaHHUX 3pa3KiB 1 JIOTPUMaHHS YMOB 30epiraHHs
XapaKTepU3yIOTh TaKi IOKA3HUKH, SIK KUCIOTHE 1 IEPEKUCHE YUCIIO KUPY.

KucnotHe uucio xapakrepusye HasBHICTb B KUP1 BUIBHUX KUPHUX KHUCIIOT,
NEePEKUCHE YHMCIIO CBIIUNTD MPO HASIBHICTH MEPEKUCIB 1 Tipornepekucip (Tadi. 3.4).

Tabnuys 3.4

JlocaigzkeHHsI KMCJIOTHOIO YKMcjaa M’sica ITHITI

Hai [Toka3HUK, Hopwma
AUMCHYBAHHA mr KOH CBIYKOTO CYMHIBHO1 CBI’KOCTI
3pazok 1 0,621
3pa3ok 2 0,557 Jlo 1 1...1,6
3pa3ok 3 0,554

Bci mocnimkyBani 3pa3ku 3a TOKa3HUKOM KHCJIOTHOTO YHCJIA 3HAXOASITHCS B
Mesxkax 10 1 mr KOH, mo BiAnoBigae BUMoOram 10 CBIXKOTO JKUPY Ta CBIIYUTH MPO
JOTPUMAaHHSl YCIX TEMIEPAaTypHUX PEKUMIB mpu 30epiranHi. s 3amoOiraHHs
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MOSIBU B JKHPl BUIBHUX JKUPHUX KHUCIOT HEOOXIAHO BECTH MOHITOPUHIOBUI
KOHTPOJIb TEMIIEPATYPH MpHU 30€pIraHHI.

[lepexrcHe 4HCIIO € TOKa3HUKOM OKMCHHUX 3MIH KHPY. 3a HassBHOCT1 KHCHIO
MOBITPSI KUPHI KHUCIOTH, $KI BXOASTh JO CKJIAAy >KUPIB, MOXYTh YacTKOBO
OKHCHIOBATHCSl Ta YTBOPIOBaTH IMEPEKHCH, 1 YWUM JOBLIE i€ Mpolec
OKHCHIOBaHHS, TUM BHUIIE Oy/ie epeKrucHe unciio (Tadi. 3.5).

Tabnuysa 3.5
IHoka3HMKM MEPEKUCHOT0 YUCJIA KUPY IS JOCTIAKYBAHUX 3pa3KiB

M’sica NTHI

Hopma
HaiimenyBanus [Tokasnuk, % oaa . CYMHIBHOI
CBIKOTO . :
CBIXKOCTI
3pasok | [lepexucu Ta TiIpONEPEKUCH HE BUSBICHO
3pa3ok 2 [Mepexucu ta rigponepexucu He Busisaeno| Jo 0,01 |0,01...0,03
3pa3ox 3 [lepexucu Ta riIponepeKucu He BUSBIECHO

TakuMm 4yuHOM, B KOJHOMY 31 3pa3KiB HE BHUSBJICHO BMICTY NEPEKUCIB 1
TIPOINEePEKUCiB, TOOTO MOKA3HUKH CBIKOCTI y BCIX 3pa3KiB BIJMIOBIIaIOTh HOPMI.

3HaueHHs M’sica Ta M’SICOTPOAYKTIB B XapUyBaHHI HACEJICHHS BU3HAYAETHCS
TUM, IO BOHHM CJIYXKaTh IEPII 3a BCE JDKEPEIOM IOBHOI[IHHHX O1UIKIB, >KHDY,
CIIO’KMBAHHSI IKMX € HEOOX1THUM JJIsl HOpPMAJIBHOTO ()YHKITIOHYBaHHS OPTaHI3MY.

BaxxnmuBuM TOKa3HUKOM CHPOBHHHM Ta TOTOBOI TPOIYKII € XapyoBa
IIHHICTH (Tab1. 3.6).

Bignoiguno unaHOTO cTangapry JACTY 3143-2013 «M’sco ntuii (TyIIKH).
3arajpHi TEXHIUYHI YMOBU» BMICT O1JIKIB Ta )KHPIB, a TAKOK MACOBOT YaCTKH BOJIOTH
Oynu B Mexax HOpMH. M’sico mTuili 1 TaTyHKY MIiCTUTBH Oinbiie OUTKIB, HIXK M’SICO
2 TaTyHKY, IO TIOSICHIOETHCS OUTBIII PO3BUHEHOI0 MYCKYJIATypOlO, iX BHCOKOIO
BI'OJIOBAHICTIO.

3pa3ku 2 raTyHKYy MaroTh OUIbIII BUCOKHUM BMICT BoJioru (puc. 3.9), ane B Toi
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KE Yac XapaKTepHU3yeThCs MEHIIUM BMICTOM KUPY.

Tabnuys 3.6
XiMiYHM# CKJIAJ JOCTIIKYBAaHHUX 3PA3KiB
KanopiiiHicTts,

= binku, r Kupwu, v

T KKaJl

m

E‘ CranpapTHe . Crannaptae| CranpmapTHe '

QE) Miicae [ivicae [ivicae

= 3HAYEHHS, HE 3HAYEHHS, 3HAYEHHS, HE

S 3HAUCHHS 3HAUCHHS 3HAYCHHA

e MEHIIIE HE MEHIIIE MEHIIIE
3pazok 1 16 19,8 14 12 190 176
3pa3ok 2 18 18 7 8 135 141
3pa3ok 3 17 22 20 16 250 218

3pa3ku 1 raryHKy MarTh OUIBIII BUCOKHUM BMICT JKUPY B TOPIBHSHHI 3

2 TaTyHKOM, OCKUIBKM MarTh 3HAYHI BIAKIAACHHS MIMIKIPHOTO XUpYy. BwmicT

MacCOBO1 YaCTKHU BOJIOTH B 3pa3kax BiI[HOBi,Z[aGZ S3HAYCHHAM CTaHOApPTY, Hi,[[BI/IIJ_[eHe

3HAYECHHS € 03HAKOI (hanmbcudikarrii.

3pasok3

3pa3ok2

Jpasok 1

1|

56 58

60

62

O aifcHe 3HaYeHHs

64

B cTaHAAapTHE 3HaYeHHA, He Binble

Puc. 3.9. BmicT MacoBoi 4acTKH BOJIOTH B T0CTiIXKYBaHUX 3pa3kax, %
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PiBeHb COXUBHUX Ta (DYHKIIOHATBHO-TEXHOJOTTYHUX BIACTUBOCTEN M’sica
NTULl 3HAYHOIO MIPOIO 3aJ€XKHUTh B TOro, HACKUIBKM OyayTh 30epexeHi
OpraHoJienTU4H1, (I3UKO-XIMIYHI Ta CTPYKTYpHO-MEXaHIYHI BJIACTHUBOCTI B
mpoiieci 30epiraHHs 3a HU3bKUX TeMIEpaTyp.

Bona € mpupoaHoro CKiagoBO0 M’sica 1 MEBHUM YMHOM 3B’si3aHa 3 HOTO
€JIeMEHTaMH, YTBOPIOIOYHM CTiMKI CTpyKTypoBaHi cuctemMu. PopMH 1 MILHICTb
3B’S3Ky BOJU 13 CTPYKTYpHUMH €JIEMEHTAMU TKaHWH 3yMOBIIOIOTH 3JaTHICTh
M’sica OUIBII-MEHII MIIHO YTPUMYBATH Ty YM 1HIIY KUIBKICTH BOJIOTH. KUTBKICTB
3B’s13aHO1 BOJM Ta ii pO3MOJUIEHHS 3a (hopMamMu 1 MIIHICTIO 3B’A3KY BIUIMBA€E Ha
BJIACTUBOCTI M’sica, Y TOMY YHCJl Ha HOTO KOHCUCTEHIIt0. OCKUIbKH KITBKICHO
NepeBaKalOYMMH KOMIIOHGHTaMH M’sica € M’si30Ba 1 CIHOJNy4YHa TKaHWHHU, IX
BOJIOTO3B’SI3yl0Ua 3JaTHICTh Ma€ HalOuIblIe MpakTUYHE 3HaueHHs. OCHOBHMUIA
CTPYKTYPHHI MaTepiaji X TKaHUH — OLJIKOB1 PEYOBUHU, BIIACTUBOCTI 1 CTaH SIKUX
1, BA3HA4Ya€ BOJIOTO3B’ A3yI0UY 3aTHICTh M’sica.

Bonoro3p’a3yroua 37aTHICTh M’sca BU3HA4Ya€ BIACTUBOCTI W TMOBEIIHKY
M’sica 3a pI3HUX yMOB. BoHa BIIMBaEe Ha BOJOTO3B’SI3yI0Yy 3/1aTHICTD
M’ SICOTIPOAYKTIB, BHPOOJIEHUX 3 HBHOTO, 1 OTKE, Ha iXHI BJIACTUBOCTI W BUXIiJ.
[IpoTe 1eit BIUIMB BaXKKO MIAJAEThCS KUTbKICHINM iHTepmnperanii. CnpaBa y Tomy,
0 HaBITh y MeXax ojaHiel GopMu 3B’S3Ky ii BIUIMB Ha BJIACTHBOCTI TKaHWH
HeoHaKoBHM. BoaHouac 3ajeKHO BiJl YMOB 1 OCOOJHMBOCTEH TEXHOJIOTIYHOT'O
00OpoOJICHHST TpPaKTUYHI HACHIIKH 3MIH BOJIOI'O3B’S3yI0UOi 3JaTHOCTI M’sca
cnerudiuni. Bomoroytpumytoua 3gaTHicTh M’sica (BY3) — oamH 13 moka3HUKIB
HOTO SKOCTI.

BuBueHHs (yHKIIIOHAIBHO-TEXHOJIOTTYHUX BIIACTHBOCTEH IPOBOJMIIM IS
Kypuat-OpoinepiB 1 rarynky Ta xyna. JlocmimkeHnHss Oynau mpoBeAeHI HA PI3HUX
rpynax M’s3iB — TpyiHi 1 cTerHOBI. EdekTrnBHE BUKOPUCTaHHS CUPOBHUHH ITiJ Yac
nepepoOKr, po3poOKM HOBUX BHIIB MPOAYKIII Ta Moaudikamii 1CHYHOUHX
BU3HAYAETHCA (YHKIIOHATHHUMHU BIACTUBOCTSAMHU. Y 3B’S3KY 3 BHINCO3HAYCHUM

BUHHUKA€E HEOOXIAHICTh PO3TVISIHYTH JaH1 MOKAa3HUKHK OLIbII JeTalbHO. Pe3ynpTaTn
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JOCIIIPKEHHSI BOJIOT03B’A3yI04O0i 3JaTHOCTI JTOCHIIHUX 3pa3KiB IpPEACTaBlICHI Ha

puc. 3.10.

80
60
40

20

1 kateropia bine ,
1 kateropia

4YEpBoHE

xyaa bine

Xy[13 YEPBOHE

Puc. 3.10. Iloka3HUKH BOJIOr03B’sI3yH040i 31aTHOCTI M’sica nTuui, %

Bosioro3p’sizyroda 31aTHICTh BHU3HAYA€ThCS CTAHOM 1 BIIACTUBOCTSIMH
OUIKOBUX PEYOBUH CHPOBHMHU. BiIMIHHICTH OLTKOBHX PEYOBHH B M’SCI PI3HUX
KaTeropiil maTBepKEHO 3HAUSHHSIMHU BOJIOTO3B  3YI0U01 31aTHOCTI, TaK, 30Kpema,
CHUPOBHUHA TATYHKY M’sica Xy/Ie Ma€ 3HWKCHHUH IMOKA3HUK.

PesynpTaTé qOCHiIKEHHS BOJOTOYTPUMYIOUOi 37aTHOCTI MPECTaBICHI Ha

puc. 3.11.

40
35 7

10 +

5 -
0 L /

1 kaTeropis 1 kaTeropia xynabine Xy[a4YepBoHe
Bine YyepBoHe

Puc. 3.11. lloka3HUKH BOJOTOyTPUMYIO40I 31aTHOCTI M’sica nTuui, %
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Anani3 rpa@iyHuX JaHUX MOKAa3ye, 10 BOJOrOyTpUMYyloda 34aTHICTh M’ sca
NTULI XapaKTePU3YEThCS IMIIBHUILEHUM 3HAYEHHAM B TpyaHuUx M sa3ax. lle
O0OyMOBJIEHO TUM, L0 31 30UIbIIEHHSAM BMICTY *)upy, BY3 3HMKyeThCs, Tak sK
30UTBIIYETHCS BIHOIICHHS BOJIOTH JI0 OUIKA.

Takox TrpyaHi M’S3U XapaKTEpU3YIOThCS MIJBUILIEHUM BMICTOM MIO3HHY,
AKUH Ma€ BUCOKY BOJIOTOYTPUMYIOUY 3JaTHICTb. 3pa3KH TaTyHKY XyJla MaroTh
HU3bK1 3HaUueHHs BYC, 1 BUMararTh MOMIMNIIIEHHS aHOTO TTOKa3HuKa. PesynbraTu

JIOCJIIJDKEHHSI BTpAT 3a TEPMIUHOI 0OpOOKH MpeacTaBieH1 Ha puc. 3.12.

Xy YEPBOHE

1 KaTeropia YepBoHe

1 kateropia 6ine

Xyna bine —
£

Puc. 3.12. Iloka3HMKHN BTPAT 32 TePMi4YHOI 00POOKH B JOCJIIIKYBAHHX

3pa3kax, %

Btpatu 3a TepmiuHOI O0O0pOOKM XapaKTEepU3YIOTbCS BTPATOI0 MACH,
3MEHIIICHHS SIKO1 BiIOYBa€ThCA 3a paxyHOK BUIAPOBYBaHHS BoJiord. HaiiOinmbrma
CTIMKICTh HEOOXiMHA JUIsi OTPUMAHHSA OITBIIOTO0 BHUXOAY 1 HEOOXiTHOI SKOCTI
MPOAyKTy. BTpaTu HekaTteropiiHOi CHpPOBHHM 3HAYHO IEPEBEPUIYIOThH BTpPATH
CUpPOBHHH | TaTyHKy, MO TOSICHIOETHCS HEIOCTATHIMU BOJIOTO3B’SI3YIOUUMH
BIIACTUBOCTSIMHU.

TakuMm 4MHOM, TMpEACTaBlICH1 JaHl CBIAYaTh MPO T€, L0 XyJa CHUPOBHUHA

3HAYHO MOCTYNAETHCA 3a MOKa3HUKAMH SIKOCT1 BUpOOiB 1 TaTyHKYy.
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O6poOKy AOCHIIXKYBaHUX 3pa3KiB MPOBOJAUIM METOJOM IIMPUIIIOBAHHS 3
HAaCTYyIIHUM BUTPHUMYBAaHHSIM 3pa3kiB 3a Temneparypu 2-4°C mpoTsaroM 2 roJivH.
HmpuioBaHHsl TPOBOAWIM BPYYHY TrOJYacTUM METOAOM. KIIbKICTh pO3UMHY
crtanoBwIO 20% 10 Macu CUPOBHHH.

Ha erami mnpurotyBaHHs pPO3YMHY BHUKOPUCTOBYBaJM OOpOOKY BOAM
yIbTpa3BykoM yactotoro 22 kl'u, motyxHictio 180 BT 1 TpuBainictio 3 xB.

PesynpraTamMmum  JOCHIIKEHb  BJIACTUBOCTEH  3pa3kiB  (YHKILIOHATBHO-
TEXHOJOTTYHUMU MOKa3HUKAMHU BCTAHOBJIEHO, 110 M’5130Ba TKaHWHA IMICHOTO M’sica
OTHUI XapaKTepU3yIOThCS HEBUCOKOIO BOJOTOYTPUMYIOUOIO 3AaTHICTIO 1 3HAUHUMHU
BTpAaTaMH 3a TEPMIYHOT OOPOOKH.

TomMy 10 cknaay po3unHy NPURHATO OYyJI0 BKIIOUUTH QocaTHUI mpenapar,
AKUN CIIPUS€ MIJBUIEHHIO BOJOTOYTPUMYIOUOi 3aTHOCTI, OJHAK HOro KUIbKICTh
Oyna 3mennieHa Ha 50% BiJl CTaHIAPTHOTO 3a PEIENTYPOIO.

Pe3synbpratamMu J0CHiI)KE€Hb BCTAHOBJIEHO, 10 32 BUKOPHUCTAaHHS PO3UUHY
«aKTHBOBaHa Boja — (ocdaTHUN mnpenapar» BiLAOYBAETbCS IOKPAIECHHS
(G YHKITIOHAJIPHO-TEXHOJIOT1YHUX BJIACTHBOCTEH HamiBhadpukaTis (Tadmn. 3.7).

Tabnuys 3.7
IMoka3Huku PyHKIiOHAIBHO-TEXHOJOTIYHUX BJIACTUBOCTe HanmiB(paOpukaTin

CHPOBHHHU IaTyHKY Xy/Ja

CupoBHHA IaTyHKY XyZJa
IToxa3Huk -
oime YEpPBOHE
Bonoross’s3yro4Ja 31aTHICTE, %0 52 54
Bonoroyrpumytoda 31aTHICTh, %o 28 24
Brpatu 3a TepmiuaOoi 00poOKu, % 26 28

AHani3 OTpUMaHUX AAHUX JO3BOJISIE CTBEPKYBATH MPO 3HAYHY TMO3HUTHBHY
TUHAMIKY MOKpaIIECHHS (G YHKITIOHATHHO-TEXHOJIOT TUHUX BJIACTUBOCTEM

JOCJIIJIP)KYBaHUX 3Pa3KiB.
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30KkpeMa, MOKa3HUKM BOJIOTO3B’s3yl0Ya 3JaTHICTh Ta BOJOTOYTpUMYIOYa
3/1aTHICTb 30UTBLIMIINCS, BTPATU 32 TEPMIYHOT OOPOOKH 3HU3UIIUCS.

OuiHKYy SIKOCTI M’sica TPOBEJIM HUISAXOM JAerycrauii mpoaykiii (tadn. 3.8).
3pa3ku oniHoBanKCcs 3a 10-6a1bHOI0 MIKAJIOIO.

Otpumani BUpOOM HE MOCTYNAIOTHCA 32 OPraHOJENTUYHUMU MOKa3HUKaAMU

BUpoOaM MEpIIOro IaTyHKY, JO TOTO X Oyja BiJ3HaueHa 0CO0JIMBAa COKOBUTICTD

3pas3KiB.
Tabnuysa 3.8
Pe3yabTaTn gerycraniiHol OMiHKH
[TokazHuk XapakTepucTuka Orinka, 6amiB
S3OBHIIIHINA BUTJTIST BnactuBuii npoaykrty 9
Kosip Ha po3pisi PiBHOMIpHU 9
3amnax, apomar [IpreMHUM, BIACTUBHUI POTYKTY 9

Bnactusuii npoaykry, 6e3
Cmax 8
CTOPOHHBOT'O CMaKy

KoucucreHiis Hixna 8

COKOBUTICTH CokoBuTe 9

o cnpusie miABUIICHHIO (DYHKITIOHATIBHUX BIACTUBOCTEH M’ SI30BUX TKAHUH
Ta B MOJAJBIIOMY CKJIaJie OCHOBY Y BHPOOHHIITBI M’ SICONMPOIYKTIB 3 BUCOKUMH
CIIO’KMBYMMH BIIACTUBOCTSIMHU.

BinmoBimHo A0 pe3ynbTaTiB MPOBEACHHUX JOCHIIKEHb 3alpOTIOHOBAHO
TEXHOJIOTIYHY CXeMy BHUPOOHHWIITBA HamiBhaOpwWKaTiB 3 M’sca MTUII 3
BUKOPHUCTAHHSM KaBITAIlIHHO aKTUBOBAHUX PIAKUX cepenoBut (puc. 3.13) [136].

TakuM YMHOM BHWKOPHCTAHHS KaBITAI[IHHO AKTHUBOBAHOTO PO3YHUHY
«akTMBOBaHAa Boma — (QochaTHH  Tpemapar»  COpUs€  TOKPAINIEHHIO
(YHKIIIOHAJIbHO-TEXHOJIOTTYHUX BJIACTUBOCTEHN HamiB(haOpUKaTiB.
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ITifroToBKa CHPOBHHI

\Z

TTiATOTOBKA PO3UIHY IS iH'€KIIIT
BOTA | (ocharHuit mpemapar

\Z

[MpumoBaHAA

\Z

[TakyBanHsaq

Puc. 3.13. Texnosoriuna cxema BUpoOHMUTBA HaniBgadpukaTiB 3 M’sica

NTHULI 3 BAKOPUCTAHHAM aKTUBOBAHMX PIIKMX Cepe0BUIIL

BuroToBimeHi  BUpPOOM HE  TMOCTYHAlOThCA 3a  OPraHOJICIITUYHUMU
NOKa3HUKaMU BUPOOaM TEpIIoro raTyHKy, 0 TOTO X Oyna BiI3HaueHa o0coOIuBa
COKOBHUTICTh 3pa3kiB. Il[o crpusie miaBUIIEHHIO (PYHKIIOHAJBHUX BJIACTUBOCTEH
M’SI30BUX TKaHMH Ta B TMOJAIBIIOMY CKIaJe OCHOBY Y BHUPOOHHIITBI

M’}ICOHpOILYKTiB 3 BUCOKHNMHU CIIOKMBYMMH BJIaACTHBOCTIAMM.

3.5. BukopucTaHHsI pOCJUHHOI CHPOBHHH Y M’SICHMX BHUP00ax

TpuBanuii yac Xap4oBi BOJIOKHAa BBaKaJIM HEMOTPIOHMMH pPEYOBHHAMHU Yy
palioHi xap4yBaHHs. BBakamocs, 10 BOHM HE MAalTh HISKOI IIHHOCTI IS
opra"izMmy. Xap4oBi BOJIOKHA (CyMIII MOJiCAaXapuJliB Ta JITHIHY) BIIHOCSTH 10
npebiOTUKIB, SKI HE TEepPeTPaBIIOIOTHCS CHIOTCHHHUMH CEKpeTaMU IILTyHKOBO-
KHUIIIKOBOTO TPAaKTy JIIOAWHH, ajieé B IUJIOMY HAJAalOTh TMO3WTWBHHUM BIUIMB Ha
PO3BUTOKI OanmaHc MIKpOQIOPH IITYHKOBO-KUAIITKOBOTO TPAKTY JIFOIUHHU.

L{i BoJIOKHA MICTATHCS Y BEIMKIA KUTBKOCTI B 1K1 POCITHHHOTO MOXOKCHHS
(mo 80 % Bim Macu cyxux pedoBUH): (PYKTHU, OBOYi, 3€pHOBI Ta 1H. bararo
MPEeICTAaBHUKIB CPEPH OXOPOHHU 3/I0POB’SI PEKOMEHIYIOTh criokuBatu 10 30 r Ha
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100y XapuyoBUX BOJIOKOH, y OyIb-IKOMYy MOXIUBOMY BUTIsAAL. Lle akTuBHO
00roBOpIOETHCA Ha MpocTopax [HTEpHETY 1 HaBITh MPOMOHYIOTHCA PIZHOIO POIY
010JI0TTYHO aKTHBHI JOOABKH, 1110 MICTSTh XapuOBi BOJOKHA.

[lepeBaroro 3acTocyBaHHs KJIITKOBUHM € T€, L0 HpH 1i BUKOPUCTAHHI
CTaOUTI3yIOThCS ~ PEOJIOTIYHI  BJIACTUBOCTI  (papily,  3aBISKH  BHUCOKIH
BOJIOT'O3B’A3YIOUl 34aTHOCTI, MOJINIIYEThCA TMpolec (QOpMyBaHHS BHPOOIB,
30UIBITYETHCS ~ BUXiJ TOTOBOTO  TPOAYKTY, 3MEHIIYIOTBCS  BTPATH  TPH
TEPMOOOPOOIi, MOKPALIYIOTECA OPTraHONENTHYHI MOoKa3HUKU. OKpiM 1bOTO,
BiIOYBa€ThCsl 30arayeHHsi MPOJYKTIB XapyyBaHHS OajaCTHUMH PEYOBHHAMH, a
TaKOK 3MEHIIYETHCS X KaJOPIHHICTb.

[lepcrieKTHBHOIO POCITMHHOI CHPOBUHOIO, 110 BOJIOJIE€ MIUPOKUM CIIEKTPOM
(b1310JI0TTYHUX BJIACTUBOCTEH, YHIKAJbHUM OIOXIMIYHUM CKJIQJIOM 1 Habopom
010JIOT1YHO AKTHMBHUX PEYOBHH, € HACIHHS JIbOHY 1 MPOAYKTH HOTO TMepepoOKH.
HacinHs nTb0HY € IIHHOIO XapuOBOIO CHPOBUHOIO, TAK K MICTUTh y CBOEMY CKJIaf1
BC1 HEOOXITHI IS JKUTTEIISUIBHOCTI JIFOAMHU MakKpo- 1 MIKpOEJIEeMEHTH: OUIKH,
minigu3 BucokuMm BMictoM [THXKK, 3acBoroBaHi ByriieBoqu (caxaposa, KpoXmalib,
JEKCTPUHHM), Xap4oBi BoJIOKHA, Bitaminu rpynu B ( Bi, B2, Bs, PP), Bitamin C,
ToKOo(epoH, MiHepaJlbH1 pedoBuHHU (pocdop, Kamiii, MarHii, 3aii3o, MapraHelb,
IIUHK, KaJIbIii, HATpii) [176].

JIbHsIHE HACiHHA € HahOaraTIIMM JHKEPesIoM JITHAHIB, AKI BITHOCATHCS JIO
Kiacy ¢iroectporeHis. JIirHaHU HACIHHS JTHOHY MaIOTh MOTY>KHY aHTUOKCUJAHTHY
niro. Yepes e BOHU PEKOMEHIYIOTBCS MPH JIIKYBaHHI aTepOCKIEpPO3y 1 cepleBo-
CYIMHHUX 3aXBOPIOBAHb.

JIbHAHE HACIHHS MICTHTH Oarato cIm3y — I[IHHOI BOJOPO3YHMHHOL
KIITKOBUHH. JIbHSHE HACIHHS MICTHTh PO3YMHHY 1 HEPO3UYMHHY KIIITKOBUHY.
Oco0nuBy  IIHHICTH Ma€ BOJAOPO3YMHHA, TEJIEYyTBOPIOIOYA  KJIITKOBHUHA,
HAJ3BHYAaiHO KOMGOpPTHA IS NUIYHKOBO-KHIIKOBOTO TpakTy. OOBoiKatounii
CIM3 3amnofira€ 3aHajTO HIBUJIKOMY CIIOPOXKHEHHIO BMICTY HUIYHKAa B TOHKHUU

KHUIICYHUK, IO ITOKpAIly€ IIOIJIMHAHHA IMOXHMBHHX PCUOBHH. Came TOMY JIBHAHC
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HACIHHS € IUTIOIIAM TIPU PI3HUX 3aXBOPIOBAHHAX TPaBHOI cuctemu [177].

Oco0nuBoro 3HaueHHd HaOyBae po3poOKa peuenTyp 1 TEXHOJOTlM HOBHUX
KOMOIHOBaHUX M’SCHHX HamiB(aOpHUKaTIB 3 BUCOKOIO OI0JIOTIYHOIO ILIHHICTIO Ha
OCHOB1 TO€JHAHHS M’SICHOT CHUPOBUHHM 3 OLIKaMU TBapUHHOTO Ta POCIMHHOTO
MOXO/XKEHHS. 3 OISy HAa XIMIYHHMMA CKJIaJ 1 KOPUCHI BIACTUBOCTI HACIHHS JIbOHY,
HOro MOXKHa pPEKOMEHAYBaTH JJisi BUKOPUCTaHHS y XapyoBiii MPOMHUCIOBOCTI B
AKOCT1 (PyHKIIIOHANIbHOTO 1HrpeaienTa [176].

[Ipy BuUpOOHUUTBI (PYHKIIOHATBHUX MPOAYKTIB BaXKJIMBE 3HAUCHHSA Mae
CUPOBHHA, HAWOLIBII LIHYETHCS SJTOBUYMHA, 1110 OTPUMYETHCS BiJ M’ SICHUX MOPia
XyZ00H, 1 0COOIMBO HIKHA TEISTHHA — OTPUMYBaHa BiJl CTATEBOHE3PUINX OMYKIB 1
tenuuok. JlocmimkenusmMu [168] BCTaHOBIIEHO MMO3UTHUBHY [iI0 METIOHATy Ta
OpraHivyHOi COJIi 3aji3a Ha T[OKA3HUKU SKOCTI M’sca SJIOBHYMHHU, a caMme:
NOKpPAIYIOTbCA  3a0iiiHI MOKa3HUKH, MOpP(QONOTTYHUI CcKiIaj Ty, (i3uyHi
BinactuBocTi (pH, BoJIOroeMHicTh), 30UIBIIEHHS KIUIBKOCTI mpoTeiny. Tomy
JOCIIHKeHHsT (papIlieBUX CUCTEM 3 BUKOPHUCTAHHSM Xap4yOBUX BOJIOKOH HA OCHOBI
KJIITKOBUHH 13 TLOHY € aKTyaIbHUMU.

[Ipu cTBOpeHH1 HOBUX BUJIIB M’ ICHUX MPOJIYKTIB HEOOXITHO PO3POOUTH TaKi
pelenTypy 3 BUKOPUCTAHHIM KOMOIHAIIM POCIMHHUX 1 TBApUHHHUX OLIKIB, sIKi O
HaWOLIBIIIO MIPOIO BIAMOBIIATA BUMOTAM, IO MPEI SBISIIOTHCS JO CYYacCHUX
OPOAYKTIB 3  ypaXyBaHHAM  TpPAaulIHHO  3BHYHHUX JJIA  CIOXKMBaya
OpPTraHOJIEITUYHUX [MOKA3HUKIB TMPOAYKTY, OIJHOYACHO 3HIKYIOUM BUTpPATH
M’SICHOT CHPOBHHH. Y PO3pOOJICHHX HOBHX BHJAaX M’ SICHUX HamiB(haOpHKaTiB Mpu
YaCTKOBIMA 3aMiHI M’SCHOI CHPOBHUHH POCIMHHUMHU IHTpEIIEHTaMH HEOOX1THOIO
YMOBOIO € 30€peKEHHS OpPraHOJENTHYHMX ITOKA3HUKIB, KOTpi BIJIOBIIAIOTH
TPagUIIHHAM.

M’sicHOI0 CHpPOBMHOIO i HamiBpaOpukaTiB Oyino B3STO SUIOBHYMHY, IO
MICTHTh MOBHOI[IHHI, JOOpe 3aCBOIOBaHI OLIKH, SKI MAlOTh BEIWYC3HE 3HAUCHHS y

parrioHi xapuayBaHHs JroauHH (Tadm. 3.9).
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Tabnuys 3.9

OpranoJienTH4HI Ta (PI3MKO-XiMiYHi IOKA3HUKH AJT0BUYMHHI

IToxa3zHuk XapakTepucTuKa
30BHIILIHIA BUTJIISA [TpucyTHS mIKipoyKa MiICUXaHHs
Komip TemHo-uepBOHMIA, OLT1 MPOKUIKI
3anax BnactuBuii anoBu4mnHI
KoHcucrenis [ToBepxHs po3pi3y M’s130BOT TKAHUHU IILIbHA,

npyxHa

Bwmict 611Ky, % 19,8
Bwmict xupy, % 10,6
MacoBa gyacTka Bojoru, % 67,7
pH 6,49

3 MeTor0 BHM3HAYEHHs MapaMeTpiB mpoiecy ¢hopMmyBaHHs (apiieBoi Macu
JUIT M ACHHX CcilueHuX HamiBpaOpukaTiB Oyja0 JOCHIIKEHO BIUIUB PI3HUX
pEeleNnTypHUX KOMIIO3HUIIIM 3 BHECEHHSIM pPI3HOI KUTBKOCTI KJIITKOBMHU HACIHHS
JHOHY ISl BU3HAYEHHS BOJOTOYTPUMYIOUOi 3/IaTHOCTI MoOJeNbHOTO (apury
(tabum. 3.10).

Bcranomneno, mo 30UIbIICHHS KUIBKOCTI KIITKOBUHHM HACiHHS JIbOHY
IIPUBEJIO JO 3MEHIICHHS MacoBOi 4acTku Bosiord 1 miaBumieHHs B33 ta BY3
dapmieBux CcucTeM, IO MBHANIE 3a BCE OOYMOBJICHO 3HAYHUM BMICTOM
KIITKOBUHHM Yy M00ABIll, IO YTPUMY€E BOJIOTY, Y TOMY YHCII 1 MpU TEPMIUHIN
00po0TIi.

3riJTHO AOCIIKEHB O0YyJI0 BU3HAYCHO ONTUMAJIbHY KUIBKICTh JOOABKH, IO HE
BUKJIUKA€ HETAaTHBHOTO BIUIMBY Ha (DYHKITIOHATBHO-TEXHOJOTIYHI BIACTUBOCTI
dapmeBux cuctem — 7,5% KITITKOBHHH HACIHHS JIbOHY.

Ha puc. 3.14 i1 3.15 mpexacraBieHo pe3yiabTaTd OambHOI OIIHKH SIKOCTI
HamiB(paOpuKaTiB y po3pi3l OKPEMUX OPraHOJIENTUYHUX MTOKA3HUKIB Ta X CEPEeAHIO

OLIIHKY y Oanax.
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Tabnuys 3.10

TexHom0riYHi NOKA3HUKH (papLIeBUX CHCTEM

IToka3uuk
: BTpaTH NpU
Bapiantu MacoBa 4acTKa ) )
B33, % BVY3, % |remnoBiitodpooii,
BoJiory, %
%
KoHTpob 65,6 £0,1 58,6£0,3 | 47,4+0,4 31,8+0,11

SlmoBuumnna + 5%
63,2+0,2 72,4+0,2 | 57,1+0,1 10,1+0,06

KJIITKOBUHH

SlnoBuuuna + 7,5%
62,3+0,1 100+0,3 62,1+0,2 2,810,05

KJIITKOBUHH

Slmosuumna + 10%
60,2+0,3 98,5+0,1 | 58,7+0,3 5,9+0,06

KJIITKOBUHH

10
s{ 2 ) 33
| "= R 2o
P A :
: | § § -] §
N\ N\
s . .
\ \ \
a{ | N \ \
\ \ \
0 . .
\ \ \
A0 - .
\ \ \
1A \ N\
KOHTPOME s-mogm—mi-ra+5% ﬂnosgqnna+?,5% smos:_{*-m:-m+10%
Eth.s OEHILIHIA BHT AT Bronip Ha po2pisi QxoHCHCTEHLIA O zamas B craax O CcoKOBHTICTE

Puc. 3.14. Ouinka sikocTi M’ sicHUX HaniB(aOpUKAaTiB, y 6arax

3a pe3ynbTraTaMH TPOBENCHOI TMOPIBHAJIBHOI OIIHKK SIKOCTI M’ SICHHUX
HamniB(haOpUKaTiB 3a OPraHOJIENTUYHUMHU MMOKa3HUKAMH MOKHA 3pOOUTH BUCHOBOK,
0 HaMKpallll MOKa3HUKU OJAep:kKaHl y HamiBpaOpukaTiB npu goxaBanHi 7,5%
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KJIITKOBUHH.

3a pe3yabTaTamMu MNPOBENCHOI OanbHOI OIIHKM M’SICHUX HamiBpaOpukaTiB
MO>XHa 3pOOMTH BHUCHOBOK, IO HamiB(aOpUKaTH 13 YaCTKOK KIITKOBUHHU [,5%
OTpUMAJIA HANOUIBITY KiTBKICTH 0aniB — 8,10 1o Ha 0,1 Gana MeHIlle KOHTPOJIBHUX
3pa3kiB. A HamiBdabpukatu 3 BHeceHHsIM 5% Ta 10% KITKOBUHU oTpumManu 7,45

Ta 6,7 0aliB BIAMOBIIHO, IO BIAMOBIAAE JOOPIN SKOCTI.
8.5

[=2e]
1

n
|

n
|

0,

6

KOHIpOIb AMOBITIHAT3%0 ATOBITOIHAT7,5% AnoBIromHat10%
K M TKORITHIT K MTK ORTTHIT K MTKORTTHA

Puc. 3.15. Cepeanst oiHKa AKOCTI M’sICHUX HamniBpaOpuKariB, y oa1ax
9

OTxe, BUKOPUCTAHHS KJIITKOBHHHU 30UIBIIYE BOJOTOYTPUMYIOUY 3/IaTHICTH
¢apiry, 30epirae COKOBUTICTh Y CIYEHUX BUPOOaX, MOKpaIIye mnpoiec GopMyBaHHS
BUPOOIB, TOJIMIITYE 30BHINIHIA BHUTJSA] Ta 30UIBIIYE BUXII TOTOBOTO MPOAYKTY,
HaWKpali MOKa3HUKW BiIMIYCHI MMPHU J0JIaBaHHI KIITKOBUHHU y KinbKocTi 7,5% Bin
Mmacu (apury [178].

OmHuM 13 TEPCHIEKTUBHUX HAMPSIMKIB PO3IIUPEHHS ACOPTUMEHTY M’ SICHUX
BUPOOIB € BHUKOPUCTAHHS XapYOBUX IHTPEIIEHTIB, $KI JalOTh MOXKIIUBICTh
OTpUMaTH BUPOOU CHEIiaIbHOTO Tpu3HaueHHA. Lle € po3poOka HOBHX TEXHOIOTIN
3 BHUKOPHUCTaHHSIM CTPYKTYpOYTBOPIOBadYiB, $SIKi BOJOJIIOTh HHU3KOI I[IHHUX

BJIACTUBOCTEM.
203



B skocti M’sCHOI CUPOBUHHU [IJii BUPOOHMIITBA HamiBpaOpuKaTiB Oyio
o0paHo M’SCO SUIOBUYMHHM. biojoriuHa MOBHOIIHHICTH M’sica SUIOBUYMHU
oOyMOBJIEHa CKJIaJAOM #oro OUIKa, y SKOMY TMpEJACTaBiI€HI BCi HE3aMIHHI
aAMIHOKUCJIOTH Y CIIIBBIJHOIIECHHI, ONTUMAJbHOMY JUIsl 3aCBOEHHS OpraHi3MOM
JTOUHKU. XapyoBa I[IHHICTh M’sca SIJIOBUYMHU 3aJICKUTh TaKOX BIJ KUIBKOCTI
KUPY 1 CHIBBIIHOLIEHHS KUPHUX KUCIIOT.

Y M’sci suioBUUMHM J0CUThH ©Oarato BitamiHiB Tpynu B: mo 0,6 mMr%
tiaminy, g0 0,2 mr% pubodnaBiny 1 g0 5 Mr% HianuHy. 3 MiHEpaJbHUX
pEYOBHH (3araibHuil BMICT 0Ju3bK0 1 %) BapTo BiA3HAUUTH Pocdop, Kamii, IUHK
1 3aj1i30, MPUYOMY 3aJi30 3HAXOJUTHCS B TEMOTJOOIHOBIM, JIErKO3aCBOIOBaHIN
(dopMi — BOHO 3aCBOIOETHCS B TPH pa3u Kpalle, HK 3aj1i30 3 POCTUHHHUX JKEPEd.
JlonaBanust 10 peuentypu ¢apiry M’ sacHUX HamiBQaOpUKaTiB HIPOTY PO3TOPOIIII
€ JIOCHUTb 3PYYHHM, OCKUTIBKH BiH BUTOTOBJISIETHCS Y BUTIISJII CYyXOTO TIOPOIIKY, MPH
IIbOMY TEKCTypa (papiry He 3MIHIOETHCA.

[Ipu cTBOpeHHI KOMOIHOBAaHUX M’SICOMPOAYKTIB i (DYHKIIIOHAIHLHOTO
XapuyBaHHS, KpIM B3aeMo30aradeHHs CKJIajly 3a paXyHOK BUKOPUCTAHHS M’ SICHOT 1
POCJIIMHHOT CUPOBUHU 1 MiJIBUIIEHHS 010J0T1YHOI IIHHOCTI, BIAOYBAIOTHCS 3MIHU
TEXHOJIOT1YHUX 1 OPraHOJICNITHYHUX BJIACTUBOCTEH. OTKe, BHPOOHHUIITBO HOBHUX
BUJIIB BUPOOIB TOB’s3aHE 3 JOCHIDKEHHSIMH BEJIMKOI KUIBKOCTI Pi3HOMAaHITHUX
noka3HukiB [179-181].

Opnak mpoOjemMa MO€IHAHHS B OJHOMY MPOIYKTI POCTUHHOI 1 TBApUHHOI
CUPOBMHHU Habarato cepio3Hilia, HiK 1€ 37a€ThCA HA MEePIIUi moriisia. BeeaeHHs
POCIIMHHOT CHPOBUHHM MOY€ ICTOTHO 3MIHHUTH TEXHOJIOT1YHI BJIACTHBOCTI M’ SICHOTO
MPOIYKTY, HOTO TOBAPHUI BUTIIAI 1 CEHCOPHY XapaKTEPUCTHUKY.

[MpodimakTiyni, mieTuyHi 1 JIKyBaJbHI BIACTUBOCTI PO3TOPOMIII JTaBHO
MPUBEPTAIOTH YBary, 1o oOyMOBIJICHO 11 XIMIYHUM CKJIaJOM. SIK BUIHO 3 JaHUX,
HaBeneHWX B Tabn. 3.11, mo ckimagy mpOTy 3 HACIHHA PO3TOPOMII BXOASTH
MOJIIHEHACUYEH1 JKUPHI KUCIIOTH, KapOTUHOINH, BiTamiHu E, BiTaminu rpymnu B, a

TaK0 MIHEpaIbH1 €JIEMEHTH: IIMHK, KaJbIIiH, 321130, (PJIaBOHOIIN Ta 1H.
204



¥ po0oTi BUKOpUCTOBYBaIU mIpoT posropomnii. IIpoT — e npoaykr, skui

3AIMIIAETBCS TICHS NEepepoOKH HACIHHSA PO3TOPONIII IUIAMHUCTOL (XOJOIHOTO
BUDKUMY 3 HHMX POCIMHHOTO Macia). [Hmwmmu cioBamu, 1ie 3aJUIIKA HACiHHS
oJlHOMMeHHO1 pocnuHH. Cama TpaBa sIBisie 00010 CTpoKaTe, (10JIETOBE CYLBITTS,
3adikcoBaHe Ha cteOii 3aBBUIIKU 1,5-2 meTpu. [licas 300py TUIbKM HACIHHA e
Ha BUPOOHUITBO Macjia, a BCl 3QJMIIKM — HAa BUTOTOBJICEHHS IOPOILIKY, a caMe

TUTIBKY 3QJIMIIIKU HACIHHS POCIUHU MPECYIOTHCS 1 yTPUMYIOTH HIPOT.

Tabnuysa 3.11

XIMIYHMH CKJIAJ IIPOTY PO3TOPOIIII NJISIMHCTOL

HaliMmeHnyBaHHS MOKa3HUKIB, OJUHULl BUMIPY 3Ha4YeHHs
Boiora,% 7,21
binok,% 21,88
Kup,% 12,87
Kupni kucinoru,% 10 3arajibHOT KIJTBKOCTI: -
OJICTHOBA 22
JIHOJIEBA 61
JIIHOJIEHOBA 1,5
apaxiJIoHOBO1 2
EdipHi macna 0,4
Byrnesoau Bogopo3unHHi, % 0,80
KnitkoBuna,% 27,38
30ma,% 6,01
Bitaminu: E, mr / xr 47
B1, mr/ kr 1,4
B2, mr / kr 1,34
B4, mr / xr 1000
B-kapoTuH 0,83
MinepalibHi1 pEYOBHHM: -
Husk, Mr / kr 15,7
3amizo, mr / kT 145,7
Maruii, mr / Kr 3516
Kanbmiit, mr / kr 11200
docdop, mr / KT 9600
daaBonoinn,% 2,5
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MOXJIUMBICTh BUKOPUCTAaHHS pO3TOPOMNIIl JUIsi BHUPOOHHUITBA M’ SICHUX
ClueHMX HaniBQaOpuKaTiB BUBYAJIM HAa MOJENbHUX (aplIeBUX CHCTEMaX.
BukopuctaHHg IPOTY PO3TOPOIIIL AO3BOJMIO OTPUMATH BUCOKO(PYHKIIOHAIbHI
dapiri 3 rapHUMU OPraHOJICIITHYHUMHU TIOKa3HUKAMU Ta BHUCOKHMH 3HAYCHHSIMH
BOJIOTOYTPUMYI0UOT 3/JaTHOCTI.

[IpoBenena naerycraiis po3poOJieHHX 3pa3KiB IOKa3aja BHUCOKY OajbHY
OIIHKY. 3a pe3yibTaTaMu JAerycrailii OyJo BCTaHOBJIEHO, IO OPraHOJENTHUYHI
MOKA3HUKH 3 JIOJIaBaHHAM IIPOTY PO3TOPOIIIIN Y PI3HUX J03aX HE MOTIpITyBAIHCH.

OuiHKYy JOCHKYBaHUX 3pa3KiB 3IMCHIOBAJIM BIJIMOBIAHO JO BHUMOT
HOPMAaTHUBHO- TEXHIYHOI JOKyMEHTallii. Pe3ymbratd oOpraHojienTUYHOI OIiHKH
MOKa3aiM, IO TakKi MOKa3HUKH, SK 30BHINIHIA BHUTJISA, KOJIP, KOHCUCTECHIlSA 1
COKOBHUTICTh y BCIX JOCHIIPKYBAaHMX 3pa3KiB OJHAKOBI, 1 BOHM BIJNOBIIAIOTh
BUMOTaM JI0 SIKOCT1 ClYeHUX HamiB(paOpHUKaTiB.

Bucoki mokasHWMKM CcMaky 1 3amaxy BHUSIBICHI Yy 3pa3kax 3 O10JOT14HO
AKTUBHUM KOMIUIEKCOM pO3TopoIiii B KuTbKocTi 2% 1 4% 1m0 mMacu SJIOBUYMHU.
OnnHak y 3pa3kax 010JIOTTYHO aKTUBHUM KOMILIEKCOM PO3TOPOTMIII B KUTbKOCTI 6%
nepeBaka€  CTOPOHHIA TpHCMak 1 3amax  poatopommi.  Haltkpammmu
OpPraHOJENTUYHUMH XapaKTepucTUKaMu (KOJip, 3amaxX, CMak) BOJIOAIE 3pa3oK, B
M’SICHY CHCTEMY SKOIO BHOCWJIM IIPOT po3Topori B KutbKocTi 4% no macu
STTOBUYHMHH.

Takum uYmHOM, 3a KOMIUICKCOM IIOKa3HHUKIB, IO BHUBYAIOThCA Oyna
po3pobiieHa perenTypa M’ SICHUX Cl4eHHX HamiB(haOpHKaTiB 1 BCTAHOBICHO, IO 3
TEXHOJOTIYHOT TOYKM 30py HAWOUIBII ONTUMAJbHUM € BHECEHHS B M SCHY
CHUCTEMY IIPOTY PO3TOPOIII B KUIBKOCTI 4% M0 Macu SJIOBUYMHHA Ha CTaiii
cknaganHs daprry. [Ipu 1poMy MOTIMIIYIOTHCS (PYHKITIOHATBHO- TEXHOJIOTIYHI
BJIACTUBOCTI M’ SICHOT CUCTEMHU, HE TIOTIPIIYIOTHCS OPTaHOJIENTUYHI TOKA3HUKH.

IIpu pocmipkeHHI (yHKITIOHATBPHO-TEXHOJIOTIYHUX IMOKA3HUKIB MOJICITBHUX
dapiieBux cuctemM OyJIO BCTAHOBJIEHO, IO iX BJIACTUBOCTI 3aJIeKalu B1J] KUIbKOCTI

BHECEHOT pPOCITMHHOI 100aBKH.
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BceranoBneHo, 1o 30UIbIIEHHS JO3yBaHHS LIPOTY PO3TOPOMILII HPU3BOAUTH
no 30umpmenHs B33 ¢apmeBux cucrtem, mo HMOBIPHO, 0OYMOBIEHO HHU3BKUM
BMICTOM BOJIOTH Y 100aBIIl.

3 puc. 3.16 BUIHO, 110 HAHOUIBIIOK BOJO3B’SI3YIOUO0 3/IaTHICTIO 0 MacH
M’sica BOJIOJIIOTh 3pa3Ku (papllieBUX CUCTEM 3 JOJABAHHAM IIPOTY PO3TOPOIII B

ku1pkocTi 2% 1 6% mo macu m’sca.

~
o
|

60.8

(o)}
o
]

u
o
|

43.2
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o
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w
o
I

A0 macu m'aca

N
o

=
o

MacoBa yacTka 38'a3aHoi Bonoru (x),%

o

KoHTponb 1(2% 2 (4% wpoT) 3 (6%
(6es wpoty)  wpory) Wwpoty)

Puc. 3.16. Bnuius po3roponui Ha B33 m’sicHoro ¢papuny

Haii6unbpi Bucoki mokasHuku B33 70 3araibHOT BOJOTH CIIOCTEPIraroThCS y
3pa3kiB ¢apiieBuX CUCTEM 3 JOJABaHHAM IIPOTY PO3TOPOIIIi B KUTBKOCTI 6%
10 Mmacu M’sica. MiniMmanbH1 3HaueHHs B33 cnioctepiraroThest y 3paskiB (apiieBux
CHUCTEM KOHTPOJIbHOTO 3pa3ka. Kpim Toro, HoBa xapuyoBa J00aBKa J103BOJHUTH
30UTBIIUTH B KOMOIHOBAHOMY MPOMYKTI KUIBKICTh MIHEpPAJIbHUX PEYOBUH, a
BUCOKHM BMICT KIITKOBUHM Ma€ TIO3UTMBHO BIUIMHYTH Ha (YHKIIOHAJIHHO-
TEXHOJIOTIYHI BJIACTUBOCTI. TakuM YHHOM, IPOBEJACHI TOCIIDKCHHS ITOKa3aan
MEPCIEKTUBHICTh BUKOPUCTAHHS MIPOTY PO3TOPOMIIT B KOMOIHOBAaHUX M’ SICHHX

BHUpOOAax.
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TakuM dYMHOM, 3a KOMIUIEKCOM MOKAa3HUKIB, IO BHBYAKOTHCS Oyia
po3po0JieHa perenTypa M’ sICHUX ClUeHUX HamiB(paOpHUKaTiB 1 BCTAHOBJIEHO, IO 3
TEXHOJOTIYHOI TOYKH 30py HaAWOUIbII ONTUMAIbHUM € BHECEHHS Y M SCHY
CHUCTEMY IIPOTY PO3TOPOIIII B KUIBKOCTI 5% 10 Macu SJIOBUYMHU Ha CTafli
ckinananns (Qapmy. [Ipy 1pomMy NOMIOIIYIOTHCS (DYHKIIIOHATBEHO-TEXHOJOTTYHI
BJACTUBOCTI ~ M’SICHOI ~ CHUCT€MH, HE  TMOTIPIIYIOThCS  OPraHOJENTUYHI

nokasuuku [178].

3.6. Texnouoris KOBOACHHMX BUPOOIB 32  BUKOPHUCTAHHSH

MiKpOOi0JIOriYHUX MPOLECiB

Ha cydJacHMX mignmpueMcTBaxX XapyoBOi MPOMHUCIOBOCTI BUKOPHUCTOBYIOTH
MOJIOYHOKHCII1 OakTepii i nmepepoOku 1 30epeeHHs K1 Ta HamoiB. TpaguiiiiHo
0 MOJIOYHOKHCIHUX OakTepiil BINHOCATH HEPYXOMHX, HECIOPOYTBOPIOIOUUX
KOKOMOAIOHNX a00 manmnykomoaiOHMX mpeactaBHuKiB psaay Lactobacillales
(mampukiaana, Lactococcus lactis a6o Lactobacillus acidophilus). ¥V o rpymy
BXOJISITh OakTepii, SKi BUKOPUCTOBYIOTHCS y (pepMEeHTallil MOJIOYHUX TPOJIYKTIB,
oBOYiB. MoJIOYHOKHUCII OakTepii BiAIrparOTh BAKIUBY POJIb B IMIPUTOTYBAHHI TICTa,
Kakao 1 cwiocy. Hapa3i MOBOAUTHCS BUKOPUCTAHHS 3a3HAYCHUX KYJIBTYp 1 B
M’ SICHIM raiysi.

OCHOBHUM TPOIYKTOM MeETaboi3My Mpu 30pOIKYyBaHHI BYIJIEBOJIB €
MOJIOYHA KHCJIOTa, HAKOMWYEHHS $KOi IMO3UTUBHO BIUIMBAE HA KOHCHCTEHIIIIO
koBbac. B mpamgx [179, 180] ommcano mpoBeaeHHS JOCHIKECHb, IO
BUKOHYBajach Ha JIITHHCRKOMY M’ sCOKOMOIHATI Ta Ha Kadeapi XapyoBUX
TEXHOJIOTiH Ta  MikpoOionorii BIiHHHIIBKOrO  HAI[IOHAIBLHOTO  arpapHoOro
VHIBEPCUTETY 13 BUKOPUCTAHHS YHUCTHX KYJIbTYp MIKPOOPTaHI3MIB B M’ SICHOMY
CepeIOBHIIII.

[Ipun po3poOlll TEXHOJOTIi CHUPOKOMYEHUX KOBOAc Oyo 3aMIHEHO HITPUT
HATPII0 HA Mpenapatr HI3WH, 10 CUHTE3YEThCS IITaMAMH MOJIOUHOKUCTUX OakTepii
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Streptococus lactis i BUKOpPHCTOBYETBCSI ISl TOMEPEDKEHHS OaKTepiaabHOTO
NICYBaHHsSI MPOAYKTIB. JOCHII)KEHO Ta BCTAHOBJIEHO, IO OOpaHi MNPOOIOTHYHI
01dim00aKkTepii JOCTaTHHO COJECTIMKI Ta 3aJOBOJBHSIIOTH TEXHOJIOTTYHI BHUMOTH.
Bynu npoBeneHi Aociiau 13 0COOIUBOCTEN POCTY 0OpaHUX KYJIbTYp; AUHAMIKH 3MIH
piBHsA pH dapiry; AuHaMIKM HAKOMMYEHHS MOJIOYHOT KUCIOTH.

B sKocTi CUpPOBHHHHMX JUKepen Ta MarepiaiiB, sSKI BHUKOPHUCTOBYBAIH
BIIMOBIAHO A0  Jil0YOT HOPMATHMBHOI  JOKyMEHTallil, /IS TPOBEJACHHS
€KCIIEpUMEHTIB Opaiu M’siCO SUIOBUYMHM, CBUHUHU Ta 1HIII PELEenTypHI CKIIaI0BI
KOBOACHUX BUPOOIB, B TOMY UHKCJI1 1 HITPUT HATPIIO.

Binomo, mo B mnpomeci ¢depMeHTalii BigOyBa€TbCsl HAKONMUYEHHS
apoMaTMYHUX CIIOJIYK, TOMy Oyno pociimxeHo HakonumueHHs JDKK B mpouect

J03piBaHHS CUPOKOMYeHUX KoBOac (puc. 3.17).

200 -

150 o

100 - m1

2

Bmict KK, mn

50 -

=

0 v T 1
1 5 10 15

TpuBanictb, ai6

Puc. 3.17. 3mina Bmicty JI’KK B mpomeci 103piBaHHSI CMPOKONMYEHHX

KoBOac: 1 — KOHTPOJIb; 2 — JOCHAiAHNI 3Pa30K

JlaHi, siki HaBeaeHO Ha puc. 3.17 cBimuaTh Ipo Te, MO B JOCITITHUX 3pa3Kax
BMmicT JIKK 3HauHO mepeBuIye moka3HUKU KOHTPOI0. Takum 4MHOM, 3a paXyHOK
CIUTPHOTO BUKOPUCTAHHS CTAPTOBUX KYJIBTYP MOXHA OTPHUMATH CHUPOKOITYCHI

KoBOacH 3 0aKaHUMH CMaKO-apOMaTHIHUMH TTOKa3HUKAMHU.
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[Ilono epeKTUBHOCTI BIUIMBY BUKOPUCTAHHS 3aIIPOINIOHOBAHUX KYJIbTYp Ha
MacoOOMIHI TIPOLIECH TMpPU BUPOOHUIITBI CUPOKOMYEHUX KOBOAC MPOBOIUIU

BHCHOBKH 3a 3MIHOIO BMICTY BOJIOTH Y 3pa3kax (puc.3.18).
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Puc. 3.18. 3mina BMicTy BOJIOTM B NpOLECi 103PiBaHHSI CHPOKOIMYEHUX

KoBOac: 1 — konmponwv, 2 — docaioHull 3pazox

K BHIHO 3 €KCIEPUMEHTAJIbHUX JaHWX, B JOCTIIHUX 3pa3Kax BHIAICHHS
BOJIOTH BiOYBaJIOCHh IHTCHCHUBHIINIE, HIX B KOHTpOdbHUX. | Bke micimsa 20 nid
J03piBaHHSA KOBOACHI BUPOOU Mal HEOOX1TJHUH BMICT BOJIOTH, TOOTO II€ JI03BOJISE
ckopoTuTH BUpOoOHWUM UK 10 20 ni6. OkpiM 11OTO, OYJI0 AOCTIIKEHO 3MIHY
nokazanka B33 (Bomo3B’s3yroda 37aTHICTH) MiJ 9ac JO3PIBaHHS CHUPOKOTTYECHHX
KoBOac, SKWH Ui JOCHIIHHUX 3pa3kiB 3HU3MBCA Big 48 mo 32 %, a mid
KoHTpoJsHUX — Bix 50 mo 40 %.

TakuM 4yuHOM, 3a JTOMOMOTO0 BHUKOPUCTAaHHS Y HEOOXITHUX KUTBKOCTSAX
OakTepiaIbHUX KYJIBTYp MOXKHA KOHTPOJIIOBATH MIPOXOKEHHSI OCHOBHUX TPOIIECIB
mpu  JI03piBaHHI (apury, IO JIO3BOJIIE OTPHMATH TPOAYKT 3 3aJaHUMH
OpPTaHOJENTUYHUMH  TOKa3HUKaMH,  BIANOBIIHMM  piBHEM  Oe3meku  Ta

iHTEeHCU(IKYBATH TPOIEC BUPOOHHUIITBA.
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BaxxnuBe 3HaueHHs B OCTaHHIN yac HaOyBalOTh MUTAHHS LIOA0 M1ABUIICHHS
AKOCTi, O€3MeKM Ta JIKyBaJIbHO-NPOPUIAKTUYHUX BIACTHUBOCTEH M’ SICHHX
MPOAYKTiB. 30KpeMa, 3a PaXyHOK BUKOPUCTAHHS MIKPOOPTaHi3MiB, HaJIUICHUX
NpoOIOTUYHUMH BJIACTUBOCTAMH, TOOTO SIKI YHUHATH IMO3UTUBHHUMI BIIUB Ha
OpraHi3M JIOJIUHH.

XapakTepUCTUKU 3pa3KiB 3alpONOHOBAHUX CHPOKOMYEHUX KOBOac 3a
OpraHOJICNITUKOI HaBe/IeH1 B Tabwmili 3.12.

Tabauysa 3.12

OpraHoJienTHYHA OLIHKA CHPOKOM4YEHUX KOBOac

Ha3Ba noka3Huka XapakTepuCTHKa 3pa3KiB

Koutponb Hocmin

3oBHiIIHIN BUTJIAT| BaTOHM 3 YMCTOIO, CYyXOK0 MOBEPXHEIO, 0€3 MM, 3JTUTIaHHSI,

MOIIKO/I)KEHb 000JIOHKH, HAIUTUBIB (apiiry

Koucucreniis Teepna

Burmsn Ha po3pizi| Dapir piBHOMIPHO MepeMilllaHU, He MICTUTh TTOPOKHHUH.

[[ImaTouky mWMUKYypo3MipoM 3—4 MM

Kouip @®apur teMHO-poxkeBur. [k | Dapm poxxesunt. [nnk
O1miA OlmiA
3amax i cMak Cmak nmpueMHHH, COJTOHYBATHUM, 3 BUPAKEHUM apOMaTOM

KOITYEHHS Ta MPSHOIIIB, 0€3 CTOPOHHIX MIPUCMAKY 1 3armaxy

- 3JIETKa KUCJIyBAaTUM CMAaK Ta
CWJIBHIIIIE BUPAXKEHUHN

apoMar

dopma 1 po3mip [Tpssmi 6aToHn m10BKUHOIO 10 50 cm

BiaMiHHOCTI MK JOCTITHUMH Ta KOHTPOJIBHUMH 3pa3kaMH OyiIH BIAMIU4EHO
3a KOJLOPOM Ta CMaKO-apOMATHYHUMH MMOKa3HUKAMH. 3 OPTaHOJICITHYHO1 OIIHKH
CUPOKOMYEHUX KOBOAC BUIHO, IO BIACYTHICTh HITPUTY B JOCHIAHUX 3pa3Kkax He

moripimrye iX Komip, a JOJaTKOoBe BHeceHHs KyibTyp Lactobacillus sakei,
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Staphylococcus xylosus, Leuconostoc carnosum B cmiBBigHomenHi 1:1:1,
J03BOJIIE  OTPUMATH  MPOAYKLIIO 3 MOKPAIEHUMU CMaKOApOMATUYHUMU
MOKa3HUKaMHU.

B tabn. 3.13 mnpexncraBieHO 3HAYEHHS OCHOBHUX (DI3MKO-XIMIYHUX
MOKA3HMUKIB JOCHIIHMX Ta KOHTPOJBHUX 3pa3KiB CHPOKOMYEHHX KOBOAC, SIKi
HopmytroThed 3a JICTY

Tabruysa 3.13

DYyHKIiOHAJIBHO-TEXHOJIOTTYHI MOKA3HUKHA CHPOKOIMMYEHNX KOBOAC

(n=3,P>095)
XapakTepuCTHKa 3pa3KiB
Ha3zBa nokaznuka
KounTpomis Hocmin

MacoBa yacTka Boyioru, % 35 30
Macosa Jactka 011ka, % 20 20
MacoBa yactka xupy, % 45 45
MacoBa yacTka KyXoHHO1 coui, % 5,0 51
MacoBa yacTka HITpUTY HaTpito, %0 0,003 -

[TopiBHsIIBHUI aHaJi3 3pa3KiB Ja€ 3MOTY CTBEP/KYBAaTH: JOCIIIHI 3pa3Ku
CHUPOKOMYEHUX KOBOAc 0€3 HITPUTY 3aI0BOJIBHSIN BUMOTaM CTaHAAPTy 3a (hi3uKo-
XIMIYHUMH TOKa3HHKaMu. BHecenHst 6akrepianbuux KyasTyp Lactobacillus sakei,
Staphylococcus xylosus, Leuconostoc carnosum B cmiBiguomieni 1:1:1 xoMIeHcye
BILJTUB BIJICYTHOCTI HITPUTY HATPiIO Ha (PYHKI[IOHAIBHO-TEXHOJIOTIYHI TTOKA3HHUKH,
OpraHoOJIENTHKY, Ta T03BOJISIE OTPUMATH BUCOKOSKICHI CHPOKOITYEH1 KOBOACH.

ExcriepumMeHTanbHO JOBEIEHA MOXKIMBICTH BHUPOOHHIITB CHPOKOMYCHHUX
KoBOac 0e3 3aCTOCYBaHHS HITPUTY HATPIIO 32 PaXyHOK BUKOPHCTAHHS Ipemnapary
MOJIOYHOKHUCIIOI ~ Mikpoduopu — HBBUHY. Jlns ToOKpamaHHsS CMakOBHX Ta
OpPraHOJENTUYHUX SKOCTeH B TMpoIeci BUPOOHUIITBA CHPOKOIMUECHUX KOBOAC
JOCHIJPKEHa ~ MOXJIMBICTD ~ BUKOPUCTaHHS  OakTepii 13  MpoOOIOTUYHUMU

BJIACTUBOCTSIMHU, SIKI BUSIBJICHO B TOTOBOMY MPOJYKTI B JOCTaTHIM KOHIICHTpaIlii
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1x10° KYO/r.
BceraHoBneHo, 110 BUKOPUCTaHHS MpenapaTy HI3MHY Ta OaKTepilaJlbHUX
kyneTyp Lactobacillus sakei, Staphylococcus xylosus, Leuconostoc carnosum,

JI03BOJISIE CKOPOTUTU BUPOOHUYUN IUKJI CUPOKOMYeHUX KoBOac 10 20 mi6 [181].

3.7. Po3poOka 6a30B0i penenTtyp COCMCOK TUTAYUX

HesikicHOro muTsdoro xapuyBaHHS B YKpaiHi BHCTadae. 3a TaHUMH OpTraHiB
y CIpaBax 3aXUCTy IpaB CIOXUBaviB JlepKCIOKUBCTAaHAAPTy YKpaiHH, B OCTaHHI
poku OyJo 3a0pakoBaHO Ta BHIIy4YeHO 3 peanizallii 36,7% 3 74,13 ToH nepeBipeHoi
NPOAYKIii JUTAYOTO XapuyyBaHHS. YCE€ II€ 3yMOBIJIO aKTyallbHICTb TEMHU
JIOCIIIPKEHHS.

Jlns BupimieHHs MpoOieMu 3a0€3MeUYeHHS 1ITe BUCOKOSKICHUMH M’ SICHUMU
IPOJyKTaMU  HEOOXIIHO CTBOPUTH BHUPOOHHUIITBO EKOJIOTIYHO  Oe3MeYHUX
010JIOT1YHO TTOBHOI[IHHUX MPOJIYKTIB HA OCHOBI JIETUYHOTO M’sica JIJIsl XapuyBaHHS
3I0POBUX 1 XBOPHUX JITEH PI3HUX BIKOBUX I'PYII.

Opna 13 HallBaXIMBIIINX YMOB, 1110 3a0e3Mevye 30pOB’ sl OPOCIOi JIOIUHA
y TIOJIAJIBIIIOMY KHUTT1 — OpraHizallis palioHAIBHOTO Xap4yBaHHS HEMOBJIAT 1 JITEeH
y paHHbOMY BiIli. ParmioHaspHe XapuyBaHHS OiTEH, OCOOJHMBO MEPIIOTO POKY
KUTTS, € OJHIEI0 13 OCHOBHUX yMOB iX HOPMaJbHOTO (hi3UYHOTO Ta HEPBOBO-
MICUXIYHOTO PO3BUTKY, BHCOKOI'O OMOPY JO PI3HUX 3aXBOPIOBAHb Ta I1HIIMX
(bakTOpiB 30BHIITHBOTO CEPETOBHUIIIA.

Haiikpamoro ke uisi HEMOBJIST € MAaTepUHCHKE MOJIOKO 32 YMOBH, IO
MaTd 3J0pOBa 1 OTPUMY€E TOBHOIIIHHE XapuyyBaHHS. Y OUIBIIOCTI PO3BUHYTHX
kpain €Bponu monan 80 % MarepiB TOMyIOTh AiTel cBOiM MosiokoM. Lle Hacmigok
Jep KaBHUX IPOMaraHauCTChKUX KamraHii. Jlie HaBiTh BcecBiTHS opranizaris 1o
00poThOi 3a TpyaHe TomyBaHHS. [IpobiIeMHOIO € cuTyallis, sSka cKiajgacs B YKpaiHi
1 0aratboX IHIIMX KpaiHax CBITY, B SIKMX BEJIMKA KUIBKICTh JIT€ BUTOJIOBYIOTHCS

mry4Ho [182].
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Y Takux yMmoBax nmnpoOiiemMa 3a0e3MeyeHHs [iTed BUCOKOSKICHUMH,
010J0T1YHO MOBHOLIIHHUMH IPOJYKTaMU XapuyBaHHs MOKe OyTH BUPIIIEHA TUIbKU
Yyepe3 CUCTEMY iX MPOMHCIOBOTO BUPOOHUIITBA.

ToMy, axkTyanbHMM 3aBIaHHSIM € aHali3 Kiacu@ikamii ¥ acopTUMEHTY
MPOJAYKTIB AUTSIYOrO0 XapyyBaHHS B YKpaiHi Ta CBITI 3 METOI BU3HAYEHHS
MEPCHEKTUBHUX HANPSIMKIB 100 PO3POOKH 1HHOBALIMHUX TEXHOJIOT1H MPOAYKTIB
JUISL XapuyBaHHS MAaIIOKIB, $KI OyJiu © KOHKYPEHTOCIIPOMOXXHUMH, SK Ha
YKpaiHCbKOMY PUHKY, TaK 1 HA PUHKY €BpOCOI03Y.

Jlns BupimieHHs npoOiemMu 3a0e3nedeHHs AITe BUCOKOSKICHUMH M’ ICHUMU
OPOJIyKTaMu  HEOOXiIHO CTBOPUTU BUPOOHUIITBO EKOJOTIYHO OE3MEUHHUX
010J10T1YHO MOBHOIIIHHUX MPOAYKTIB HA OCHOBI JIETUYHOT'O M’sica JJI XapuyBaHHS
3JI0POBUX 1 XBOPUX JIITEH PI3HUX BIKOBUX I'PYIIL.

ToMy mpu anHamnizi pUHKY MPOJIYKTIB AUTSYOrO0 XapyyBaHHS 1 BH3HAUCHHI
NEePCIEKTUBHUX HAMPSIMKIB PO3pOOKH 1HHOBAI[IMHUX TEXHOJOTIM MPOIYKTIB s
XapuyBaHHS MaJIOKIB, 5Kl OyJin 0 KOHKYPEHTOCITIPOMOXKHUMH, SIK Ha YKPATHCHKOMY
pUHKY, TaKk 1 Ha PHHKY €BpOCOIO3Yy, CJiJ KOPUCTYBaTUCA 1 CBITOBOIO
knacudikamiero 11X, 1 kmacudikaiiero, sika gisia B Ykpaini 10 BepecHs 2015
POKy, 1 BBeJIeHOIO B Jit0 HOBOI Kiacudikamiero I1JIX B Ykpaini, 1 TpaaumismMu
Xap4yBaHHs CBO€T nepskaBu [183].

3rigno JACTY 4436:2005 mig yac BUpOOHUIITBA BapeHUX KOBOAC, COCHCOK,
caplleTbOK, PEKOMEHJIOBAHUX [UISl JIUTAYOTO Ta MJIETUYHOTO Xap4dyBaHHS, HE
JI03BOJICHO BHKOPUCTOBYBaTH (pocaru Ta iHIII Xap4yoBi J0OaBKU KPIM HITPHUTY
HATpitO, TIEepeIlb YOpHHM, OLIMH, dYEpBOHUH, M’SICHY Macy, M SICO IITHII
MEXaHIYHOTO OOBaJOBaHHsI, M’sico OukiB (OyraiB), KHypiB, M’sica MICHOTO Ta
3aMOPOXKEHOTO OiTbIe OHOTO pasdy [184].

BinmoBinHO 10 pe3ynbTaTiB Aerycrailii, HAWBHINY OI[IHKY OTPUMAaB 3pa3okK i3
CHBBITHOIICHHSAM sITOBUYMHM : KypsaTuHU — 30:70. J[aHy penentypy BUKOPUCTAIH
3a0CHOBY JJISl CTBOPEHHS PELENTYPH AUTIYUX COCUCOK.

PesynapTatii OpraHoJENTHYHOI OIIHKA JOCIIIHUX 3pa3kiB MOJICIbHUX
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dapmriB npeacrapieHo y Tabnauii 3.14.

Tabnuys 3.14

OpraHoJienTHYHI MOKAa3HUKU MOJIeIbHUX (papiuiB peuenTypHoOro

COKOBHUTA

CKJIAAy
CriBB1IHOIIICHHS] KOMIIOHEHTIB (SJIOBUYMHA | KYPSITUHA)
IToxa3Huk
15% A:85% K | 30% A:70% K | 70% 1:30% K | 85% f1:15% K
' _ Hixna, npyxxna | Hixxna Ouibi
Koncucrenuisa| Hixna, puxia [inbHa, TpyXkHa

IUTEHA

3armax ta cMaK

[Ipuemuni, 3
apoMaTom
IPSIHOIIIB B

MIpY COJIOHUH,

Brnactusi nanomy
BUJY IPOAYKTY, 3
apomMaToM

NPSIHOILIB, B Mipy

[Ipuemnui, 3
apoMaToM

IPSIHOIIIB, B

IIpuemnun, 3
apoMaToM

MPSIHOIIIB, B

CoJIOHMH, 0e3 . MIPYCOJIOHUH,
cMak cnabo MIpY COJIOHUH,
CTOPOHHBOTO BUPaXEHU I CMaK
BUPAXKCHUU M’ SICHUM
3amaxy Ta SATTOBUYMHU
M’ ICHUI
nprcMaKy
CaimTini, .
OnHopigHa _
XapaKTepHUU Heonnopiana
CTPYKTYpa, TemHO-poxkeEBUI
JUTSL BApEHHX ' CTPYKTYpa,
Burmsg CBITJIO-POKEBHI 3
KoBOac 3 M’sica dbapm
dapmryHa _ dap, . _ |HEpIBHOMIPHUMHU
o ITHII], ' . TEMHIIINH 31
po3pisl _ PIBHOMIPHO ' pPO3BOJIaMHU
HasIBHICTH . CBITJIIMU
nepemimanuii, 6e3 bapuyKypsaTHHA
MOOJIMHOKHX BKJIFOUCHHSAMH
. MOPOKHUH
IpiOHUX TTOP
OTxe, OpraHoJIeTUYHI TIOKAa3HUKA MOJCNbHUX (apmriB 3 Pi3HUM

CIIBBIJHOIICHHSM SUIOBUYMHHU Ta KYpPSATHHH CBIIUaTh, IO HAWKpaIll MOKa3HUKH

Oynny 3pasky, Ae simoBuuuHa ctaHoBuia 30%, kypsatuaa — 70%.

VY 3paskax, nge suioBuurmHa ctaHoBwia 70% 1 Ouiblue, Burisan dapiny Ha

215



po3pi3i OYB TEMHOTO KOJBOPY, @ KOHCUCTEHIIIA yKE IIUThHA, HE COKOBHTA.

Pe3ynpTaTi OpraHoJIeNTUYHOI OLIIHKK 3pa3KiB y Oajiax HaBeJIEHI Yy TaOJHIIi

3.15. 3a oTpumaHuMU JaHUMH cepii AOCHiKeHb Oyna po3polOsieHa Oas3oBa

peLenTypa COCUCOK AUTAYUX, OCHOBHOK CUPOBUHOIO JJis sIKOi € 30% sJIOBUYMHY,

65% xypstunu, 5% cyxe Hez0upaHe Mojoko. Crernli, cilb y YacTill, nepeadayeHiit

CTaHJAPTHUMU PELeNTypaMu IPOAYKTIB JIJISl AUTSHYOTO XapUyBaHHS.

Tabnuysa 3.15

Pe3yabTaTn OpraHoJienTHYHOL OLiHKYU 3Pa3KiB COCHCOK ISl TUTAY0T0

Xap4yyBaHHs B 0aJiax

3HauyeHHs MOKA3HUKIB, 0an

IToxa3nuk
15% 1:85% K 30% 1:70% K | 70% 1:30% K | 85% 51:15% K
SOBHIIIHIN BUTIIS],
0,4 0,5 0,45 0,4

KOHCHUCTEHIIIS
Komip dapmy Ha

| .p apmry 0,4 0,5 0,4 0,3
3pizi
3amax 2,5 3,0 2,7 2,5
CMmak 4,0 50 4,4 4,0

Orxe, aHaNI3 BIUIMBY PI3HUX CIIBBITHOIIEHb SJTIOBUYHMHM Ta KYpATHHH Ha

dapiieBi cucTeMu Ta Ha MPOAYKITIFO MICS TEPMIYHOT 0OPOOKU JTO3BOJIUB 3pOOUTH

BHCHOBKH, IO CKJIAJ0OBI KOMIUIEKCY CTaOuIi3yroTh OydepHy cuctemy dapry,

30UTBIIYIOTh YAaCTKY MOJICKYJISIPHOI BOJIOTH y MPOAYKTI Ta CTYIIHb ii 3B’ SI3yBaHHS

Oimkamu Ta mosricaxapuaamu 1 3a0e3MedyoTh 3pOCTaHHS BUXOTY MPOTYKITIi.

OkpiM  (QyHKIIIOHATPHO-TEXHOJIOTTYHUX, JOCIIKYBaJd OPraHOJCITHYHI,

MIiKpOOi0JIOT1UHI XapaKTePUCTHKH JIOCIIPKYBaHUX 3pa3kKiB (Tadm. 3.16).
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Tabnuys 3.16

OprasosienTHYHI MOKA3HUKHU J0CTITHUX KOBOAC

[Tokazuuk Jlocniiauii 3pa3ok
Koncucreniis HIUIbHA, TIPYXKHA
Cwmak NPUEMHUN
Kouip Ha 3pi3i pPOKEBUI

30BHINIHIN BUIJIAJI, KOHCUCTEHIIIS

HIUIbHA, TIPYXKHA

3amax BIACTUBUM BapeHUM KoBOacaMm, 3 JIeIb
BITYYTHUM apOMAaTOM CIIeIIiif
Cwmak PUEMHUIN
Cryninp  #MOro 3acBOIOBaHHS  3aJ€KWUTh, Yy TMEpILy Yepry, Bia

30a1aHCOBAHOCTI 3aaMIHOKHCIOTHUM ckiazoM (tabi. 3.17).

Tabnuysa 3.17

XapakTepucTuka aMiHOKHCJIOTHOI0 CKOPY KoBOac

- . Jlocmiianii 3pa3ok
HaiimenyBanus Eranomnuit 6ok Cependiii BMICT
MeHy 3a @DAO/BOO3, pell Y| AmisoxucrorHuii
aMIHOKHCJIOT : 3pasky, mr/1r
Mmr/1T Oiaka . ckop, %
OLIKa
Bainin 50 57,9 115,8
Jletimu 70 1144 163,4
Jlizun 55 100,7 183,1
[3omeinnu 40 55,3 138,2
Mertionin+IucTein 35 44,7 127,7
Oeninananin+Tupo3nx 60 90,0 150,0
TpeoHin 40 52,3 130,7
TpunTodan 10 12,7 127,7
Pasom 360 528,0 146,7
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BianoBigHo g0 aHamizy JaHWX, pO3pOOJICHUN MPOAYKT IMOBHICTIO
30aJaHCOBaHUM 3a aMIHOKUCIOTHUM CKOPOM. 3a BCiMa aMIHOKUCIOTAMH OKa3HUK
3HauyHo nepeBunrye 100% ta 3Haxonutbest y Mexax Bin 115,8% — ana Baminy
n0183,1 — g mizuny. Ciig BiA3HAYUTH, L0 po3poOJieHa pelenTypa Mae BUCOKI
3HAYEHHS AaMIHOKHCIOTHOTO CKOpPY 3a paxyHOK BJajlo BHOpaHOi M SCHOI
CUPOBUHH.

Otxe, po3pobsieHO 0a30BYy pelenTypy COCHUCOK JUTSYUX, OCHOBHOIO
cupoBuHOIOo st sikoi € 30% smoBuuuHM, 65% KypsituHU, 5% cyxe He30upaHe
moisioko. Crenii, cuUIb y 4YacTii, nepeadadyeHii CTaHJAPTHUMHU peLenTypamMmu
OPOAYKTIB JUJIi JUTSYOro XapyyBaHHS. BcTaHOBIEHO, 110 OpraHOJIENTUYHI
NOKa3HUKU TOTOBUX JHUTSIYUX COCHUCOK TOEIHYBAIU HIKHICTh, MPYKHICTb,
COKOBHTICTh Ta BIICYTHICTh CTOPOHHIX MPHUCMAaKIB Ta apoMariB. ['0OTOBUI MPOIYKT

MMOBHICTIO 30aJIAaHCOBAHMI 32 BCIMa aMIHOKHUCJIOTAMH.
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PO3/ILI 4
IHHOBAIIIHI TEXHOJIOTTi ¥ XJIIBOMEKAPCHLKOMY
BUPOBHUIITBI

Xnibonekapcbka raiay3b  XapaKTepU3yEThCS  BEJIMKMMU — MacliTabamu
BUPOOHHUIITBA 1 BUTOTOBJISIE€ COLIAJIBHO 3HAUYILY IPOJAYKLIIO Ta BIAIIPa€e MPOBIIHY
poOJIb y XapyoBid mpoMHUCTOBOCTI YKpaiHu. YacTka XiiOOMPONYKTIB y palioH1
YKpaTHCHKOTO CTIOXKKBada ckimanae 15%, mo miaTBepKye X CTaTyc SIK OCHOBHOTO
IPOIYKTY xapuyBaHHs [185].

Xmi6 1 x11600y7104H1 BUPOOM TPaAMIIIHHO 3aliMarOTh OCOOJIMBE MiCIe B
CTPYKTYpl BITUM3HSHOTO CIIOKMBAaHHS, OCKUIBKM Ha Il MPOAYKTU B YKpaiHi
npunagae 10 40% 3aranpHOT KajdopiiHOCTI Xap4oBOrO paIliOHy HaCeJIeHHS.
Bnacue, Tomy BUpoOHMIITBO XJ110a Ta XJ11000yTI09HUX BUPOOIB MOKHA BITHECTH 10
CTpaTEeTIUHUX Tally3eil €KOHOMIKHM HAaIlloi JepKaBH, OCKUIbKU BiJl €(EeKTUBHOCTI
TISTTBHOCTI XJI100TIEKapChKUX IMIAMPUEMCTB 0arato B 4OMY 3aJieKUTh HE TILIbKHU
IIPOJIOBOJIRYA, aJie ¥ HaIlloHAIbHA Oe3neka kpainu [186].

X106 TpaJMIIHHO € OCHOBHMM NPOJIYKTOM Xap4dyBaHHS, TOMY po3poOkKa i
CTBOPECHHS XJIIOHMX BUPOOIB 13 3aJaHUM XIMIYHUM CKJIaJ0M JIO3BOJISIE ICTOTHO 1 3
MIHIMAIPHUMH BUTpaTaMU BIUIMBAaTH Ha 370pOB’s HacejeHHs. HaykoBmi 1
IpaIiBHUKN XJ1100TEeKapChKOi rajay3i MOCTIHHO MOKPAITYIOTh Ta MiIBUITYIOTh HOTO
AKICTb.

Hani miteparypu mpo OUTKOBY, MiHEpajdbHy Ta BITaMiHHY I[IHHICTH Xiiba
JI03BOJISTFOTH BBAXKaTH MOTO OJJHUM 3 HAWIIIHHIMIUX MPOAYKTIB XapuyBaHHsA. OmgHAK
B XJ1i01 BUSABJICHUH Ie(ilIUT HE3AMIHHUX aMiHOKHUCIIOT (JII3UHY, TPEOHIHY), MaKpO-
1 MIKpoeneMeHTiB (KaibIlito, Wody, 3amiza Ta iH.), BitaminiB (B1 i Bg). Tomy
aKTyaJbHUMH 3aBJIaHHAMHU JUIS TICKapiB € HE TUIBKW TOJIMIICHHS SKOCTI Xiiba i
30epeKeHHsT HOTO CBIXKOCTI, ajie 1 MIABUIIEHHS WOTO Xap4yoBOi IIHHOCTI, 30KpeMa

30arayeHHs 10JJaTKOBUMU HyTpieHTamu [187].
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JUisi  BUpINIEHHS 1bOTO TMWUTaHHA OCTAaHHIM YacoM BCE YacTille
BUKOPUCTOBYIOTh JO0ABKH 3 HETPAAUIIITHOI POCIUHHOT CHPOBMHHU, OCKUIBKH BOHA
€ JoKepesoM O01070T1YHO-aKTUBHUX PEYOBHH, M0 MO3UTHUBHO BIUIUBAIOTH Ha
OpraHi3M JIIOJIUHHU.

Binomo, mo Bci Oionoriuno aktuBHI pedoBuHU (BAP) — Outku, xupw,
BYIJIEBOAM, BITAMiHU, MIHEpaJbHI PEYOBUHHU TOUIO — HEOOXIiJHI I HOPMAJIbHOI
KHUTTEAUIBHOCTI OpPTaHi3My, HAAXOIATh MEPEBAXKHO 3 1KEIO 1 3aCBOIOIOTHCS B
pesyapTaTti ix  OloTpaHcdopmallii, TMepeTpaBIOBaHHSI Ta BCMOKTYBaHHS.
[lepeTBOpIOIOYKMCH Yy Mpoliecax MeTaboJaI3My Ha CTPYKTYpHI Ta (DYHKI[IOHAJIbH1
eJIeMEeHTH KJIITUH opraHizmy, BAP 3abe3neuyioTh Horo (i3suyHy Ta pO3yMOBY
BUTPUBAJICTh, BU3HAYAIOTH CTaH 3JI0pPOB’s Ta mpare3faTHicTb. Hectaya B parfioHi
TUX 49U TUX BAP HeMuHydYe MpU3BOJAUTH 10 HETATHBHUX HACTIIKIB.

Jlo 610JIOT1YHO AKTUBHUX PEYOBUH BITHOCHTH O10JIOTTYHO Ta (i310J0TTYHO
aKTUBHI, O€3MEeYHl PEUYOBUHHM 3 TOYHUMHU (PI3UKO-XIMIYHUMH XapaKTePUCTHUKAMHU,
JUTSL SIKUX BUSIBJIEHO Ta HAYKOBO OOTPYHTOBAHO MO3UTHUBHUM BILIUB Ha MOIMIICHHS
Ta 30€peXeHHS CTaHy 3J0pPOB’sl JIOAWHHU, YCTAHOBJIEHO 1 CXBajJ€HO HOPMY
IIOJICHHOTO BXKUBAHHA Y CKJIa/l1 XapuOBHUX MPOIYKTIB.

biosoriyHo akTHBHI pEYOBHHM HE JIMIIE 3a0€3MEeUyIOTh OpPraHi3M JIFOAUHU
EHEePreTUYHUM Ta IJIJACTUYHHUM MaTepiajioM, a ¥ ONTUMI3YIOTh 1 KOHTPOJIOIOTH
KOHKpeTH1 (i3ionoriuni ¢QyHKIii, THCSYl OIOXIMIYHMX pEaKIliid, CHPHUSIIOTH
MIATPUMAHHIO 1 TOJIMIICHHIO CTaHy 3/I0pOB'A, 3HIKYIOTh PHU3WK BHHHKHEHHS
3aXBOPIOBaHb 1 MPHUCKOPIOIOTH TMPOLEC OAYKaHHSA, 3a0e3MedyloTh 3aXUCT
OpraHi3My BiJ HECIIPHUATINBUX YNHHUKIB TOBKLLIA [ 187].

AcopTUMEHT XJ11000yIOYHUX BUPOOIB, IO BUMYCKAETHCS B YKpaiHi, TOCUTH
IIUPOKHUHA,  OJHAK  BUPOOIB  MIETUYHOTO,  JIKYBaJIbHO-TIPO(DUIAKTHYHOTO,
CHEIIaTbHOTO MPU3HAYEHHS JJI PI3HUX TPYI HACEICHHS HEIOCTaTHBO 1 iX YacTKa
B 3araJlbHOMY 00'eMi BUpOOHUIITBA HE repeBuinye 1-2 % [186].

[Topsig 3 xapuoBuMH JI0OaBKaMU HaJaTy XJ10y O3/0POBYMX BIACTHUBOCTEH

CIIPOMOXKHA HeTpajuiliiiHa cupoBuHa. Ile cCcoeBl TPOAYKTH, TPOAYKTH 3
220



npopoIieHnx 6000BUX (TOPOXY, KBACOJI1), HACIHHS COHSIIHUKY, JTbOHY, TJI0JIOB] Ta
OBOYEB1 MOPOIIKH, BOAOPOCTi, COJIOJAOBI EKCTPAKTHM Ta IHIIA CHUPOBHHA, WLIO
MICTUTH O10JIOTTYHO aKTUBHI peuoBunH [188, 189].

AHamiz JiTepaTypHUX JaHUX, TPHUCBIYCHUX BHUBYCHHIO BHKOPHUCTAHHS
HETPAJULIMHOT CUPOBUHH, XapaKTEPU3YE 11 K NEPCHEKTUBHE JXKEPEIO POCIUHHUX
OUIKIB, O10JIOT1YHO AKTUBHUX JIMIAIB, Xap4yOBUX BOJOKOH 1 30aJaHCOBaHUX
MIHEpaJIbHUX PEUYOBHH, 110 CBIIYUTH MPO JOUUIBHICTh JOCTIIXKEHb, CIIPSIMOBAHUX
Ha BUBYCHHS MOXKJIMBOCTI iX 3aCTOCYBaHHS B XJIIOOTICUCHHI.

He3Bakatoum Ha Te, 10 Bce OUIbLIE JKUTEIIB KpaiHW MpParHyTh 10
3IOPOBOTO CIOCOOY JKHUTTS 1 BEAyTh OOpOTHOY 13 3aiiBOI0 Barow, 3pOCTae
NOMYJISPHICTh 1HHOBALIMHUX TPOAYKTIB — XJi0a JIETUYHOrO Ta JIKYBaJbHO-
npo(dTAKTUYHOTO CIIPSIMYBaHHS, 110 MICTATh 3€pHOBI CyMIIlIl, BUCIBKH, (PPyKTO3Y,
MeJl, TOpiXH, OBOYEBI 1 GpyKTOBl A00aBKU. Ha Taky yacTKy mpoaykiiii npunaaae
nuiie 5-7% Bia 3aranpHOro 00csAry mponaxy [189].

Otxe, po3poOka HOBOI XJ11000YyI0OUHOT MPOAYKINi, 30araueHoi 610J0T14HO
aKTUBHMMH PEYOBHHAMH, fAKa O MaKCHUMaJIbHO BIAMOBiIaa KPUTEPISIM SIKOCT1 Ta
OE3IeKH € aKTyaJbHOI MPOOIEMOIO.

Ha puHOK HEOOXiZHO BHUBOJIWTH HOBI BHUIMW MPOAYKII 3 KOPHUCHHUMH,
JOBEICHUMH €(peKTaMH, MPUBAOIMBUMHU OPTaHOJENTUYHUMHU BIACTHBOCTIMHU.
HaykoBuMm MminTBEp/DKEHHSAM IIHOTO € 06€371i4 po3po0O0K HOBUX pEHENnTyp — SK
BITYM3HSHUX, TaK 1 3aKOPIOHHUX yueHuX [187-193].

B naHmii yac HacejgeHHS MPOSBIAE IMIJBUIICHUN IHTEpPEC MO XIMIYHOTO
CKJIaJy, Xap4yoBOi IIHHOCTI 1 HAasABHOCTI (YHKI[IOHAIbHUX IHTPEIIEHTIB B
MPOAyKTaX  XapuyyBaHHS 1 BCE 4YaCTIIE CTHUKAETBCA 3  MPOOIEMOIO
He30aTaHCOBAaHOTO  XapuyyBaHHA 3a  PaxXyHOK  CIOXXHBAaHHS  OYHIICHUX,
padiHOBaHUX MPOAYKTIB. JIJIs 3M0pOBOTO Xap4yBaHHS JIFOJIMHI HEOOXITHI Xap4yoBi
BOJIOKHA, BITaMiHU, MIKPOEJIEMEHTH, MiHEpaJbHI PEYOBUHHM, HEHACHYCHI >KUPHI

KHUCJIOTH 1 1H.
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OcCKUIbKH 32 paxyHOK XJ110a B pallioH1 XapuyBaHHs NOKPUBAETHCSA HE MEHILIE
30% noboBoi mOTpeOM B XapYOBUX pPEUOBMHAX, (DYHKIIIOHAJIbHE MPU3HAUYEHHS
OT0 MPOAYKTY NOBHHHO 3aiiMaTh TIJHE MICLHE B XapuyyBaHHI HACEJEHHS.
O3znopoBneHHs Hallii yepe3 XJIi0 CiliJl BU3HATU B KpaiHi OAHUM 3 NPIOPUTETHUX 1
HaWOLIBII 3HAUYIIUX 3aB/IaHb.

Buecennss B xuy1i000ysiouHi  BUpoOM  (i310J0T1YHO  (QYHKUIOHATBHUX
IHTPEJIEHTIB JO3BOJISIE HE TUIBKUA PO3IIMPIOBATH ACOPTUMEHT, a W PO3POOIISATH
COpPTH, CHPSAMOBAHI Ha MIATPUMKY 1 TMOJIMIIEHHS CTaHy 3J0pOB'S PI3HUX Ipyml
HAaCeJIeHHs. 3 OrJisiy Ha XIMIYHMHN CKJaj 1 (yHKIIOHAJIbHI BIACTUBOCTI TUX YH
IHIIMX IHCPEIIEHTIB, a OCOOJUBO iX MPUPOHE MOXOJKEHHS, MOKHA MPUITYCTUTH,
IO 1€ AO3BOJIUTH CKOPOTUTH NE(IIUT TUX YU HIIMX KOMIIOHEHTIB B XapyyBaHHI
[194].

Xmibomnekapchka MPOAYKIIST XapaKTEPU3Y€EThCS BETUKUM aCOPTUMEHTOM 32
30BHIIIHIM  BUTJIAJIOM, CMaKOBUMH TOKa3HMKaMHU  SIKOCTi, PELENTypOlo,
TEXHOJIOTIE€I0 TPUTOTYBAHHS 1 € JUIsl CIOKHBAYiB ICTOTHUM HOCIEM XapyOBUX,
010JIOT1YHO aKTUBHUX PEUYOBHH, MOKpAIIY€E 3aCBOIOBAHICTh DKI, a apoMaTr CBIXKO1
BUITIYKYU — 1€ €()EKTUBHUHN 3aCi0 JIJIsl MIABUIIEHHS alleTUTY 1 BUHUKHEHHS TOYYTTS
roJIoNy.

AJie 3aBISIKM CBOEMY PEIIENITYPHOMY PI3HOMAHITTIO Il BUPOOW MOXKYTh OyTH
TaKOX JDKEPEJIOM IIMPOKOTO CIEKTPY 3aXHCHHX KOMIIOHEHTIB, K TaK HEOOXIiTHI
CyyacHid onuHi. B ocTaHHI pOKU JJIs MIANPUEMCTB, 110 BUIIKAIOThH X110, OTHUM
13 TUIAXIB 3ally9€HHS IHTEPECY CIIOKHBA4iB JO CBOEI MPOAYKIII TMOpSA 3
JI0JTaBaHHSIM OCOOJIMBUX BIIMIHHMX CMAaKOBHX 1 apOMaTUYHUX SKOCTEH, BCe
MEPCTIEKTUBHIMIOK CTAa€ MIABUIIEHHS Xap4oBOi IIIHHOCTI XJ11000yT0UYHUX BUPOOiB,
BMICTy O10JIOTIYHO-aKTUBHUX PEYOBUH 32 PAaXyHOK BHKOPUCTAHHS O€3MeYHO1
IPUPOJIHOT CHPOBUHU. B SKOCTI MEPCIEKTHBHHUX JKepesl O10JI0T1YHO aKTHBHUX
PEYOBHH: BITaMiHIB, MiHEPATbHUX PEYOBHH, (PEHOIBHUX CIOIYK, IO BOJOMIIOTH
QHTUOKCHUJIAHTHUMH, aHTHOAKTepladlbHUMHU, (QYHTIIUIHUMUA  BJIACTUBOCTSIMH,

0arato JeCATUIIITh PO3MISIAAIOTHCS MPOIYKTH IMEpepoOKH IJIOAIB 1 OBOYIB, a B
222



OCTaHHI POKM OCO0JIMBAa yBara MPUIUISETHCS NPSHO-apOMATHYHUM 1 JIKAPCHKUM
pociuHaMm. OCTaHHI XapaKTepU3yIThCs 0araTOBEKTOPHICTIO MO3UTUBHUX SIKOCTEH,
o0 poOHUTH iX MEPCHEKTUBHUMH ISl CTBOPEHHS (DYHKIIOHAJBHUX MPOIYKTIB
XapyyBaHHS, B T. 4. 1 XJ11000ynoyHux BUpoOiB [190].

OcTaHHIMH pOKaMH Ha CBITOBOMY pHHKY 3 SIBUJIOCSI HOBE JIPKEpENo
CHUPOBUHM JJIsI Xap4yoBOi MPOMHUCIOBOCTI — 3€pHO aMapaHTa 1 MPOAYKTH HOTO
nepepoOKu, 10 MaloTh I[IHHUNA XIMIYHUN CKJaa 1 Oe3neKky, BUCOKY XapyoBy 1
010JI0T1YHY WIHHICTb, MICTATH IIUPOKHUHN CHEKTp (i310JI0TTUHO (YHKIIOHATBHUX
Xap4OBUX THTPEMIEHTIB, IO BU3HAYAE MIEPCTICKTHBH X BUKOPUCTAHHS B TEXHOJIOT11
XapyoBUX BUPOOHUITB [191].

3epHO aMapaHTy 1 MPOAYKTU HOTO MepepoOKH, IO BOJOAIIOTh O10JIOTTIYHOIO
I{IHHICTIO, MICTSITh IIMUPOKUNA CHEKTP (Pi310J0T1YHO (PYHKIIIOHATBHUX PEYOBHH, IO
BU3HAYAE MEPCIICKTHBY X BUKOPUCTAHHS B TEXHOJIOT11 XapuOBUX MPOIYKTIB.

[IponykTu nepepobku amapaHTy — OOpPOIITHO, BUCIBKH, OJIisi — BUCTYIAIOTh
JoKepesioM  psaxy  Gi3ioJIOriYHO  aKTUBHMX — CIOJAYK. BcTaHoBieHo, 110
KUPHOKHUCIIOTHUM CKJIaJl aMapaHTOBOI OJIi1 BIAPI3HAETHCS BMICTOM TaKUX JKUPHUX
KUCTIOT sIK JiHoJyieBa (41 %) Ta apaximoHosa (16 %), siki BIZHOCSITHCS A0 PEYOBHH 3
BHCOKOIO O10JIOTTYHOIO aKTUBHICTIO. AMapaHTOBE OOPOIITHO BHUCTYMAE JKEPEIOM
IocTynmHOro pociauaHoro ouika (15 %). [192, 193].

AMapaHTOBe OOpOIITHO Ma€ IIHHUK XIMIYHUK ckiaa: Oiika y 3,8 pasis
Oinpllie, HDK y NIICHHYHOMY OOpOIIHi; JMigiB — y 9,4 pasu; KIITKOBHHH — Y
17 pa3iB; MiHEpaTbHUX PEUOBUH: HATPitO — y 24 pa3u, Kaiito — y 4,2 pa3u, KaJbIIi0
—y 19 pasiB, maruito — y 6 pazis, dhochopy — y 5 pasis, 3amiza — y 36 pazis;
BiTaMiHiB: TiaMiny — y 33 pa3u, pubodnasiny — y 74 pas3u, Hianuny — B 1,2 pasu.

EnepreTnyna miHHICTH aMapaHTOBOTO OOPOITHA JIEIO MEePEBUIILYE TaKy IS
MIIIEHUYHOTO OOPOIITHA 32 PaxXyHOK OUTHIIIOTO BMICTY OUTKIB Ta JIITIIB.

KinpkicTs He3aMIHHUX aMIHOKHCIOT y OIIKy amapaHTOBOTO OOpoImrHa
cranoButh 17,6 1/100 r Oinka, 3arajmbHE KUIBKICTH amMiHOKucIOT — 37,7 r/100 r

ouika. Otxe, aMmapaHToBe OOpOIIHO BIAPIZHSAETHCS OUIbII 30a1aHCOBAHUM
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aAMIHOKUCJIOTHUM CKJIQJOM Y MOPIBHSHHI 3 MIIEHUYHUM OOpOIIHOM, TOMY HOro
JOLJIBHO BUKOPUCTOBYBaTM y KOHAMTEPCHKOMY BHPOOHMIITBI pa3oM 13
MIIEHUYHUM OopoiHoM [194].

Po3po6ieHa TexHoIOr 1 MOMOJY Ta MOALTY 3€pHA amMapaHTa Ha YaCTUHH JJIs
OTpUMaHHS HATUBHUX TMPOAYKTIB, IO BIAPI3HAIOTHCA BHCOKOI XapyOBOIO
LIHHICTIO. 3€pHO amMapaHTa, L0 MPOMIIO OYMILEHHS, MIIAAETHCS IUTIOMIEHHIO.
OTpumaHe IUTIONICHE HAaTHBHE 3€pHO amapaHTta (Buxin 95-98%) moninserscs Ha
IIacTiBIl amapanTtoBi HaTuBHI (53-56%) Ta KpYIKYy 3apoJKOBY HATUBHY
(28-35%). Jlani 3 mnactiBiiB (GOpMYy€eTHCS OOPOIIHO aMapaHTOBE COPTOBE HATUBHE
(82-88%), a 3 Kpymku BHUTATaeTbcss Maciao (6,5-7,5%) 1 dopMyerbes MOOIYHMIA
OPOJYKT — KpyIKa 3apojaKoBa HamiB3HexupeHa (28-35%), 10 MICTHUTh,
BIJINIOBI/IHO, BUCIBKU OUIKOBI HamiB3HexupeHi (18—25%) Ta GopoirHo OiuTKOBE
HarmiB3Hexkupene (75-82%). Ilicns HU3KU TOCHIKEHb BCTAHOBJICHO, 110 OOPOIITHO
aMapaHTOBe OLTKOBE € e(peKTHBHUM OLIKOBHUM 30aradyBauyeM 1 TE€XHOJIOTTYHUM
MOJIIMIITYBa4eM TIpH BUPOOHMITBI XJIIOOOYJIOUYHHUX BUPOOIB 3 MIIEHUYHOTO
6opomrHa. bopomHo coproBe HAaTHBHE € €(QEKTHBHUM TOJIIMIIyBAa4eM SIKOCTI
XJ11000yJIOUHUX BUPOOIB 13 CyMillll )KUTHBOT'O Ta MIIEHUYHOT0 OoporrHa [194].

3 HacCiHHs amMapaHTa BUPOOJISIOTH IIJIbHO3EPHOBE aMapaHTOBE OOPOIITHO, 110
Ma€ BHCOKY XapyOBY IIIHHICTh; COPTOBE aMapaHTOBE OOPOIIHO, Y TOMY YHCIi
BUIIIOTO TaTYHKY, sIKe 3a KUIBKICHUM CITIBBITHOIIICHHSM KOMIIOHEHTIB OJM3bKE 0
MIIEHUYHOTO XJ1100MeKapChbKOro 60poIHa.

[{impHO3€pHOBE OOpPOITHO aMapaHTa MICTUTh KOMIUIEKC ()i310JI0TTYHO
AKTUBHUX PEYOBUH — CKBaJIeHy, MIHEpaJIbHUX PEUOBHH, XapUYOBUX BOJOKOH,
MEKTUHY, BITaMiHIB, a TAKOXX aMapaHTHHY, SIKUMUA MOKHA 30araTUTH TPaaUIIIiH1
MPOJYKTH, CTBOPUTH HAa MOro OCHOBI CHeIliali30BaHi MPOAYKTH ab0 HOBI
010JIOT1YHO aKTHUBHI J00AaBKH.

[lepcieKTHBHIM € BUKOPUCTaHHS HOBOI CHPOBWHHU JJISl XJIIOOTICYCHHS —

aMapaHTOBOT0 OUIKOBOTO HamiB3HEKUPEHOTO OopoiiHa (AM), sike BUPOOIISIETHCS 3
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KpPYIKH aMapaHTOBOI HAIMIB3HEKUPEHOT — BTOPUHHOTO IPOAYKTY NPU BUPOOHUIITBI
aMapaHTOBOI OJIii.

Buecenns amapaHToBOro OOpOINHA CIpUS€ MIABUIIEHHIO O10J0TTYHOL
IIHHOCTI XJ10a 3a paxyHOK MOJIMIIEHHS aMIHOKHCIOTHOTO CKJIaAy 1 MOMITHO1
JikBigamii 1ediuuTy Mo HEe3aMIHHUM aMIHOKHCIOTaM Ouika B xii0i. Ilpu upomy
CTYIIHb 3aJI0BOJICHHS A000BO1 MOTpeOU JIIOAMHU B HE3aMIHHUX aMIHOKHCIIOTaX
30uTBIIyeThCs B 1,5-2 pasu, 10 TaKOX CBITYUTH NMPO €PEKTUBHOCTI BUKOPUCTAHHS
amapaHTOBOTO OopoiiHa [194].

BukopucranHs aMmapaHTOBOTO OOpOIITHA € IEPCIIEKTUBHUM IS TT1ABUICHHS
aKocTi OopoimHa s xii0a, NPOBENEHHS AaKTUBallll MPECOBAHMX JPIAKIKIB,
iHTeHCU(IKaIli Tpolecy TICTONPUTOTYBAaHHS, MOJMIMIIEHHS SKOCTI, XapyoBOi Ta
010JI0T1YHOT IIIHHOCTI MIIIEHUYHOTO XJ110a.

Brenenns amapantoBoro 6oporiHa y KiibkocTi 10 % 10 Macu MieHuYHOro
OoporrHa 3a0e3mnedye 30UIbIIEHHS BMICTY HUHKY 1 dochopy y 1,2-1,5 pasm,
KaJbIIito — y 2,4 pa3u MOPiBHIHO 3 MIIIEHUYHUM XJ1i60M 6e3 n06aBok [195].

BuBueHHs BIUTMBY aMapaHTOBOT'O OOpOIITHA Ha XJI100MEeKapChKi BIAaCTUBOCTI
NIIEHUYHOTO OOpOITHA MPOBOJIUIN LUISIXOM BHU3HAUEHHS y HiM BMICTY Ta SKOCTI
KJICHKOBUHU Ta ra30yTBOPIOBAIBHOT 3/1aTHOCTI. AMapaHTOBE OOPOIIHO BHOCHIIU Y
cyxoMmy Bursiai y gosyBansi 1, 3, 5, 7 ta 10% 3aMicTh NIIEHUYHOTO OOPOIITHA.
Bcranomneno, mo BMICT CHpOi KIEHKOBHHM TP BHECEHHI OOpOIIHA amapaHTa
HE3HAYHO 3MEHINYETHCS. 31 30UTBIICHHSM J03yBaHHS J00AaBKH 3MIHIOIOTHCS 1
CTPYKTYpHO-MEXaHiuHi BJIACTUBOCTI KiIeiikoBHHHU. Jlo/aBaHHS aMapaHTOBOTO
OopoliHa CIpHsi€ MIBUIIICHHIO Ta30yTBOPEHHS Y TICTI.

VY Xoni MOCHiKEHb BUBYAJIM BIUTMB aMapaHTOBOTO OOpOIIHA HA SKICTh
MIIEHUYHOTO  XJ1i0a, BHUTOTOBIEHOTO  Pi3HUMHU  cmocoOamu.  HalGinmbmm
ONTUMAJIBHUM CTIOCOOOM TIPUTOTyBaHHS Xii0a TpW BHECEHHI amMapaHTOBOTO
OoportiHa € omapHui crocid 13 BHECEHHSIM T00aBKH 0e3MocepeHbO B PIJIKY OIapy.

Haiikpamia sikicTh xJ110a 3 ypaxyBaHHSIM HOTO OPraHOJENTUYHUX TOKAa3HUKIB

3a0€3Meuy€eThCsl TMPU BUKOPUCTAHHI AKTUBOBAHUX MPECOBAHUX JIPLKIKIB,
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MPUTOTOBJICHUX HAa BOJHO-OOPOIIHSAHIN Cywmilli, MO MICTUTh 7% aMapaHTOBOIrO
OopomrHa. BHeceHHs aMapaHTOBOro OOpOIIHA CHpHUS€E MiABUIIEHHIO 010JIOTTYHOT
LIHHOCTI XJ1i0a 3a paxyHOK MOJINIIEHHS aMIHOKMCIOTHOTO CKJaay Ta MOMITHOT
JiKB1AALIT 1ePIUTy HE3aMIHHUX aMIHOKUCIIOT Ouika B xui0i [194].

JlocnipkeHo BIUIMB MOAPIOHEHOTO HACIHHSA aMapaHTa Ha XJ110oneKkapchKi
BJIACTUBOCTI MIIEHWYHOro OopomHa | raryHky, 30KkpemMa, Ha IHTEHCUBHICTb
ra3oyTBopeHHsi npu OpopainHi Ticta. [logpiOHeHe HaciHHA aMapaHTa OuIOro 1
OarpssHOro BHOCHWJIM 13 3aMIHOIO TIIIEHWYHOTo OopornHa | copty y kibkocTi 5, 10,
15, 20, 25 ta 30% Tta micns BumikanHs npu 180...190 °C mpotsarom 20-25 xs.
MOPIBHIOBAJIM PE3YJIbTATH 3 KOHTPOJBHUM 3pa3koM 3 MIIEHWYHOTro OoporrHa 6e3
J0JJaBaHHS HACiHHS amapaHTta. BcraHoBiieHO, 1m0 BHeCeHHs 5 % moapiOHEHOTO
HACiHHS aMapaHTa TIO3WTHBHO [li€ Ha Ta30yTBOPIOBAJIBLHY 3/aTHICTh TiCTa B
npoiieci OpoJIiHHSI, CIIPHUSE MOKPAIICHHIO SKOCT1 XJ1000yT0YHUX BUPOOIB 1 MOXKE
OyTH BUKOPUCTAHE Y TEXHOJIOT1T XJ1i00TIeueHHs.

3amina 8-10% >kuTHBOro OOpOIIHA HAa amMapaHTOBE JI03BOJISIE OTPUMATH
HOBUM, JOCHTh CMAaYHHH COPT XJ10OMEeKapCchKOi MPOIYKIIi — aMapaHTOBUH XIIi0.
Bin mae rapHi oOpraHoJIENTHYHI XapaKTEPUCTUKH Ta OUIbII 30alaHCOBaHUMU
aMIHOKHUCJIOTHHH CKJIaJ] y MIOPIBHIHHI 13 3BUYafHUM XJT100M.

BukopuctanHs amapaHTOBOro OOpOIIHA Yy TEXHOJOTIl XJ1000yJIOYHUX
BUpOOiB y KUTbKOCTI 100% HEMOXJHMBE, TOMY 10 Y HbOMY BIFCYTHS KJIEHKOBHHA.
Pazom 3 ThM, BBeJECHHsS MOTro B perienTypu xii0a ayis 30aradeHHs Ta 4acTKOBOI
3aMIHM MIIEHHYHOTO OOPOIITHA JOUITBHO. 3 MI€0 METOIO 3a3BUYall 3aCTOCOBYETHCS
YaCTKOBO 3HEKMPEHE aMapaHTOBE OOPOIIHO 3 aMapaHTOBOTO MIPOTY a00 TUTIOIICH1
3epHa amapaHTa (amapaHToOBi TuiacTiBili). L{iTbHO3EpHOBE amapaHTOBE OOPOITHO
MICTUTB BEJHUKY KIJTBKICTh XKHUPY, 110 TIOMITHO 3HUXKYE ii 3aTHICTh 0 30epiraHHs
BHACIIIZIOK IIBUIKOTO TIPOTOPKAHHS JKHPY.

Yepes HU3BKY BOJIOTICTh MAa€ CEHC BUKOPUCTAHHS aMapaHTOBOrO OOpPOIIHA
SIK TOOABKU JI0 MIIEHUYHOTO OOpPOIITHA, BOJOTICTh SIKOTO MEPEBHIINYE JTOMYCTHMI

pEerIaMeHTOM 3HA4YeHHS. 3a paxyHOK BHCOKOI KHCJIOTHOCTI aMapaHTOBOIO
226



OOpOoIIIHAa MOXKJIMBE CKOPOUYEHHS TPUBAJIOCTI Mpoliecy OpoAiHHS 0e3 3aCTOCYBaHHS
dbepMeHTHHX TMpemnapariB. 3a MOKa3HUKOM ra30yTBOPIOIOUOT 3IaTHOCTI aMapaHTOBE
OOpOIIHO MOXe OYyTH rapHOIO JOOABKOI A0 MIIEHUYHOrO OOpOIIHA 3 CUIBHOIO
KJIEHKOBUHOIO ISl TOKPAIllEHHS $KOCTI HamiBpaOpHUKaTiB Ta TOTOBUX BUPOOIB
[194].

JlocnimpKyBaiy BIUIUB 100aBKM aMapaHTOBOTO OOpOIIHA Ha XJI100NeKapChKi
BJIACTUBOCTI MIIEHUYHOTO OOPOIIIHA MEPIIIOTO Ta BUIIIOTO TaTyHKIB Ta SKICTh XJ1i0a.
XiMIYHUN CKJIaJ TEXHOJIOTIYHOI JT00AaBKU BIAPI3HAETHCS MiABUIIIEHUM BMICTOM
BYTJIeBOIB (110 72,5 %), MOHOCcaxapuaiB Ta aucaxapuaiB (10 3,2 %), KIITKOBUHU
(mo 2,5 %) Ta 3omu (mo 0,8 %) y mopiBHSHHI 3 XJIIOOMEKAPCHKUM MIIIEHUYHUM
OOpOIITHOM.

BcraHoBieHO, 1110 J101aBaHHS aMapaHTOBOTO KPyIl'THOTO OOpOIITHA O Macu
NIIEHUYHOTO OOPOITHA TPU3BOAUTH JI0 MOIMIICHHS SIKOCTI BUTIEYEHOTO XJ110a.

O6’emHuuii Buxig QopmoBoro xmiba miaBumryerbess Ha 10,0-28,0 % mus
OopolllHa  MIIEHUYHOTO  BHIIOrOo  raryHky, Ha  3,0-10,0 %  nmns
OOpoIITHa MIIEHUYHOTO MEPIIOro TaTyHKY; MUTOMUM 00csAT popMoBoro xiaida — Ha
8,0-26,0 % nns GopolHa MIIEHUYHOTO BUINOTO ratryHky Ta Ha 4,0-11,0 % s
OOpoIITHa MIIEHUYHOTO MEPIIOTro TaTyHKY; (OPMOCTIHKICTh MTOAOBOTO XJi0a (KpiMm
no3yBaHHs 10,0 %) —ua 17,0 % nns G0opolrHa MIIIEHWYHOTO BUIIIOTO TATYHKY Ta Ha
8,5-12,8 % nnst GopoIHa MIIIEHUYHOTO MEePIIOro raTyHKY.

OprasonenTuyHa OIIHKA BUMEYCHUX MPOO Xi1i0a 13 CyMillll MIIIEHUYHOTO Ta
aMapaHTOBOTO KpPYIT'STHOrO OOpoITHa TOKa3ajia 3HA4YHE TMOJIMIIEHHS WOro
XapaKTepUCTUK TIPH BBEIEHHI N00ABKU B TICTO. BepXHA CKOpHMHKA IOCIITHHX
BUpOOiB Oyia OLIBIN PIBHOIO, IIAKOIO 1 OMYKIIOI0, HIK Y KOHTPOJi, 30JI0TUCTOTO
BinTiHKY. [lopuCTicTh AochmigHUX BUPOOIB OUTBII TOHKOCTIHHA 1 pIBHOMIpHA 3
MaJIiM PO3MipoM TIop, M’ SIKYIII IOBIIE 30epirae CBiXICTh Mpu 30epiranHi.

JlolaBaHHsI aMapaHTOBOTO KPYIT STHOTO OOpOITHA /10 Macu MIIEHHUYHOTO
OopoIIHa MoKpallye O10JIOTIYHY Ta XapyoBY IIHHICTH xJi0a. Y xy1i000ylI0YyHUX

BUpOOaxX, BHUIOTOBJICHHUX 3 AaMapaHTOBUM KpPYIl SSHUM OOpOIIHOM, ICTOTHO
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MOKPALIYEThCS aMIHOKUCJIOTHUM ckiaA OuikiB, iX OloJioriuyHa IIHHICTh Ta
30aJ1aHCOBAHICTb.

XapyoBa I[IHHICTh XJi0a TMpW JOJaBaHHI aMapaHTOBOrO KPYyI STHOTO
OOpolllHa MIJBMILYETHCS B pe3yibTaTi 30aradeHHs BUpoOiB Oinkamu Ha 9,2%,
xupamu Ha 28,2%, KITKOBUHOIO B 1,5 pa3u, opraHiyHUMH KucioTaMu B 1,3 pasu.

MinepanbHuii ckiman xijiba 3 J00aBKOIO TOKPAIIYEThCS 3a PaXyHOK
IJIBMIIIEHHS MacoBoi 4yacTku Kamiro Ha 10,1%, kaneiiro Ha 17,4%, mMardiro Ha
12,1%, docdopy Ha 22,6% 1 3amiza B 1,5 pa3u BianosinHo. BiraminHMil ckian
xJ1i0a Mpu BBEJIEHH1 J00AaBKH TAKOXK MOKPAILYETHCS: BMICT TIaMIHY MIJBUILYETHCS
B 2,3 pa3u, pubodnasiny B 3 pasu, HianuHy — B 1,1 pasu BianosinHo. Eneprernuna
miHHicTh 100 r xmiba mpw Jo0JaBaHHI aMapaHTOBOTO KpyIl'SIHOTO OOpoIIHa
30uTBIIyeTHCS Ha 16 % [194].

Po3pobOneno  texHosorito  BUpOOHMITBA  XJi0a  (YHKIIOHAIHHOTO
NpU3HAYCHHS 3 BUKOPUCTaHHSIM aMapaHTOBOI MakKyxu Ta omi. X0,
BUTOTOBJICHUH 13 CYMIlll MIIEHUYHOTO OOpOITHA Ta TMPOAYKTIB MEPepoOKH
aMapaHTa IpH crhiBBigHOIIeHHI 97:3-85:15, Mae migBuieHuit BMicT Oinka (Ha 3-
10%), BiTamiHiB rpynu B, Mikpo- Ta MakpOeJIeMEeHTIB, CITIBBIHOIICHHS KaJbIIi0
ta pocdopy Bix 1:1,8 mo 1:2,9 Ta mokparieHuii aMiHOKMCIOTHUM CKOP JII3UHY Ta
TPEOHIHY.

HonaBanua 15% amapantoBoi Makyxu Ta 5% MacisiHOTO €KCTpPaKTy
amapaHTa JI0 Macud OOpOIIIHA JTO3BOJIINA MOKPAIIUTH OPTaHOJIENTHYHI Ta (PI3UKO-
XIMIYHI TTOKa3HUKH TOTOBHX BHPOOIB, MABUIIATH O10JIOTTYHY IIHHICTH Ha 24,5%,
OTpUMATH XJI0 3 MaKCUMajJbHO 30aJaHCOBAaHUM aMIHOKHCIOTHHM CKJIAJOM,
MIBUIIATH HAMOKAHHS Ta MUTOMHUH 0OCST, IMOKPAIIUTH 3aCBOIOBAHICTh TOTOBUX
BHUPOOIB. PYHKITIOHATBHOTO MTpu3HaueHHs [ 196].

Brecennss B penentypy Xmi0oOylno4HUX BHpPOOIB MIPOTY amapaHTa
J03BOJINTH BUPIMIUTH TIPOOIeMy nediluTy eCCEHIIalbHUX XapYOBUX PEYOBHH Y

XapuyBaHH1 HACEJICHHS.
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JlocnmipkeHHsI BIUTMBY IIPOTY aMapaHTa Ha MPOILECH Ta30yTBOPEHHS Ta
ra3oyTpuMaHHs y TICTI MOKa3aJid, 110 BHECEHHs LIPOTY amMapaHTa IHTEHCU(IKye
nporiec OpoxaiHHsi Ticta. Ilpu BHeceHHi 5% mIpoTy amapaHTta OpOJIHHS TiCTa
ckopouyetbest Ha 40%, 10% — Ha 45%, 15% — Ha 55%, 20% — Ha 75%. ViMoBipHo,
iHTeHcHudiKalis OpOoIHHS TICTAa MOB’s3aHAa 3 TUM, L0 y CKJIAJl HIPOTY aMapaHTa
0araTo MoXXMBHUX PEYOBUH: BITAMIHIB JIJIsl APIKJIXKIB.

BcraHoBneHo, 10 TpW  BHECEHHI MIPOTY aMmapaHTa JIO0 PELeNnTypH
XJ11000yIOYHUX BHUPOOIB MOKA3HUK MHUTOMOro oOcsiry 3HusuBcs a0 16,7%,
nopucTicTh 10 14% MOPIBHSAHO 3 KOHTPOJIBLHUM 3pa3koM 0e3 noOaBku. [loka3sHuk
KHUCIIOTHOCTI HaBMaku 3pocTaB 10 16% 31 30UIbIIEHHSIM KiJIBKOCTI BHECEHOT
no6asku Big 5 10 20% 10 macu 60poIHa.

3a pe3yabTaTamMu MPOBEICHUX JOCIIKEHb BCTAHOBJICHO, 110 XJII000YJI0UH1
BUPOOHM 13 BHECEHHSAM WIPOTY aMapaHTa y KUIBKOCTI He Ouibine 5 % 1m0 Macu
OoporrHa XapaKTEePU3YBAIUCS HalKpamuMu (b 13UKO-XIMIYHUMHU Ta
OpraHOJICNTUYHUMHU TTOKa3HUKamu sikocTi. [Ipu BHeceHH1 no6aBku Oinbiie 5 % 10
Macu OOpOIIIHA 3MEHIITYBABCS MUTOMHI 00CST BUPOOIB, MOPUCTICTD, MOTIPITYBABCS
CTaH MOBEPXHi, cMak Ta 3amax [197].

H. II. Bysabcbka Ta 1HII JOCHIIWIX BIUTMB JT00aBKH IIPOTY HACIHHS
aMapaHTa Ta IOJPIOHEHOTO JIUCTS aMapaHTa Ha OpraHOJIENTHYHI Ta (i3uKo-
XIMIYHI TMOKA3HUKU SIKOCT1 XJ11000yI09HMX BHUPOOiIB. BuBUaIM BILUTMB NPOIYKTIB
nepepoOKy amapanTta (MIPOT HACIHHSA amapaHTa Ta MOJAPIOHEHE JHCTS aMapaHTa)
Ha SKICTh poraiukiB ¢GpykToBux. JloOaBkM momepenHbo MOAPIOHIOBATIN [0
MOPOIIKOIIOI0HOTO CTaHy Ta BHOCWIM B KimbkocTsax 0,5; 1,0 ta 2,0 % no macwu
OoporHa.

3a pesynbTaTaMu TPOBEICHUX AOCTIKCHb BIUIMBY 00ABOK MPOIYKTIB
nepepoOKr amapaHTa Ha SKICTh XJTI000yJIOYHMX BHUPOOIB, a caMe pOTajuKiB
(GpPYKTOBHUX BCTAHOBJICHO, IO: 31 30UIBIIICHHSIM KUIBKOCTI 100aBOK 10 2 % BUXIiX
CUPOi KJICWKOBUHU 30UTBITYETHCS, TPH I[bOMY BOHA CTa€ MEHII PO3TSHKHOIO; 3a

pPaxyHOK BHCOKOi AaKTHMBHOCTI JIiMA3W Ta JIMNOKCUIeHa3u JJ00aBOK amapaHTa
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KJIEHKOBHHA OOpOLIHA YKPIIUIIOETHCS; BHECEHHS 100aBOK MIABUIILYE 3MMa3Hy Ta
MajbTa3Hy aKTHBHICTh JPLKIXKIB, IO TMPUCKOPIOE TMpPOILEC AO03pIBaHHS TICTA;
MOKpAIlYeThCA MNIANMOMHA cHla APDKIXKIB; BHECEHHs J00aBOK HE BIIMBAE Ha
BOJIOTICTh TICTA; BOJIOTICTh TOTOBUX BUPOOIB 3MEHIIYETHCA; KUCIOTHICTh TOTOBUX
BUpPOOIB 13 BHUKOPHUCTAHHSIM J00ABOK MIJBUIIYETHCS; HA OpPraHOJENTUYHI
BJIACTUBOCTI J100aBKM MPOAYKTIB MMEPEpOOKH aMmapaHTa HE MalTh 3HAYHOIO
BIUIUBY, MOPUCTICTh BUPOOIB OyJia OJHAKOBOI, HE3HAYHHM TEMHUM BIATIHOK Ta
Jenb BIMUYyTHUN TpaB’sHUA MPUCMakK Majld BUPOOHW 3 JOAABaHHIM MOIPIOHEHOTO
JTuCTA amapaHTa. Ha OCHOBI mpoBeIEHUX JOCIIIP)KEHb BCTAHOBJICHI ONTHUMAJIbHI
JI03yBaHHs J00ABOK /10 Macu OopoinHa: noapiOHeHe nucta amapanta — 2,0 %;
IPOT HaciHHS amapanTta — 2,0 % [198].

JloCJTiIPKEHO BIUTMB aMapaHTOBOT'0 OOpOIITHA HA aJire3iitH1 BIaCTUBOCTI TICTa
BIUIMB aMapaHTOBOrO OOpoIllHa Ta TryMiapabiky Ha CTPYyKTypHO-MEXaHIYHI
BJIACTHUBOCTI TIiCTa JIsl KPEKEPiB, BIUIUB aMapaHTOBOTO 1 JIbHSHOTO OOPOIIIHA Pi3HOT
SKOCTI Ha CIHOXXHBYl XapaKTEPUCTUKH ¥ OIOJOTIUHY IIHHICTh 3aTsHKHOTO,
I[yKpOBOTo, 31100H0r0 neunsa [199-201].

3anponoHOBaHO YAaCTKOBY 3aMiHy MIIEHUYHOrO OopomrHa OOpouTHOM
MaKyXOBUM 3 amapaHTa, IO Ja€ 3MOTYy BXXHBAaTH I1i BUPOOW PI3HUM Tpyrnam
HaceJIeHHs, OCOOJMBO XBOpHUM Ha aHeMito. Po3pobiieHo TexHosorii MadiHiB 3
pI3HUMH BUJaMU O€3TIIIOTEHOBOTO OOpOIITHA, 30KpeMa aMapaHTOBOIrO. 3HAWIIOB
aMapaHT 3aCTOCYBaHHS 1 B TeXHOJIOT11 OicKBiTHHX BUpoOiB [202].

Po3pobneno meynBO 3 HUIBHOTO aMapaHTOBOTO OopolmHa Ta OOpOIIHA
nmeHnaHoro [200], cmocid mpUroTyBaHHS KOMITO3MIIIHOTO TEYMBa 3 aMapaHTa
[203], cyxy O€3ri0TeHOBY CyMIIll JJii BUPOOHUIITBA TEUNBA, KA MICTHTh PUCOBE
OOpOIITIHO, amMapaHTOBE OOPOIIHO, SIONYyYHUN TMOPOIIOK, MOPOIIOK, BHOpaHUU 13
Tpyny, 1o BKIOYae rapOy3, OypsKOBHI KOpPiHb, MOPKBSHHUI a00 >KypaBIUHHUI
MOPOIIKK, OUIMA KPUCTATIYHUN IYKOP, KyJiHApHY IiCTIBHY CiIb, JIMMOHHY
KHUCJIOTY, po3myuryBad. JIOCHIAHUKM pO3pOOMIM TEXHOJIOTII, IO 3abe3nedye

MPUTOTYBaHHS CYMIIl [UJISSXOM TOCIHIIOBHOTO 3MIllIyBaHHSI aMapaHTOBOTO
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OOpollIHA, IUJIBHOTO CYXOro MOJIOKA, TOpPOIIKY JYIINUHHA Kakao-000iB,
KOHJUTEPCHKOT0 )KUPY Ta MOPOLIKY Kapamedi [204].

JloBe1eHO JOIUIbHICTh BHECEHHS aMapaHTOBOTO OOpOIIHA B KUIBKOCTI 25—
27 % nns npurotryBaHHs OICKBITHOro HamiB(daOpHKaTy, IO 03BOJSE OTPUMATH
KIHIIEBUH MPOAYKT 13 OUIbII pPIBHOMIPHMM, TOHKOCTIHHUM, €JACTUYHUM
M’sikymieM. JlocniapKeHO BHUKOPHUCTAHHS Yy XJI100MeueHHI MOApiOHEHOro 3epHa
amapaHTa OarpstHoro 1 Outoro, momepeaHbo 3amoueHoro mpu (20+£1) °C, ske
BBOJIWJIU B penentypy Bia 5 10 30 % 10 Macu MiieHUYHOTro 00poIHa. 301TbIIIESHHS
703yBaHHS J100aBku moHan 15 % mnpu3BOAMIO A0 HEPIBHOMIPHOI MOPUCTOCTI,
3aMHHAHHS M’ SIKYIIKH 1 TOSIBU CTOPOHHBOTO 3amaxy.

VY po6oti Mukonenko C. FO. Ta 1. [205] nmoka3zaHO MOXJIUBICTh BBEJACHHS
5-10 % amapanToBOro OOpOIIIHA J0 CKJIaay MIIEHUYHOTO XJIi0a JJIs MiABUIIECHHS
foro  OlojoriyHoi  IMiHHOCTI. BH3Ha4eHO  ONTUMAaJbHY  KOHILIEHTpPAIIIO
aMapaHTOBOTr0 OOpOINHA B PEHENnTypi 3[I00HOTO MeurBa Ta APIKIKOBOTO KEKCY,
0 CTaHOBUTH 1Jia meuuBa 8 %, a mis kexkcy — 15 % [206]. JdoseaeHo, mio
JI0JIaBaHHsI TIOBHOXXMPOBOT'O aMapaHTOBOTO OOpOIIHA 10 CKJIAMy MIIEHUYHOTO
JOIUTBHE B KUTBKOCTI 710 60 %, 110 3MEHIITy€e TBEPAICTh MEUYHMBA 1 MOJIIIIYE HOTO
OpraHoOJENTUYHI BIACTUBOCTI, y TOM 4Yac sk Buili go3yBaHHs (60—100 % mo macu
IIIIEHUYHOTO) OOpOIIHA TOTIPIIYIOTh CIIOKHBYI SKOCT1 TeurBa. BHKOpUCTaHHS
aMapaHTOBOTO OOpOIITHA IS MPUTOTYBaHHS MEYMBA 3HAYHO IOJIMIIYBAIO KOJIp
BUPOOIB /10 30JI0TABO-KOPHUYHEBOTO 1 3 OTJISAY HA MTOKA3HUKH SKOCTI ONMTUMAIBHOIO
Oyna Bu3HaueHa 25 % 3amiHa NIIeHNYHOTO OoporrHa Ha amapanToBe [207, 208].

Byno gocnimkeHo BIUIMB aMapaHTOBOTO 1 JIBHSHOTO OOpOIIHA PI3HOI SKOCTI
Ha CIOXKMBYl XapaKTEPUCTUKHU W O10JOTIYHY IIHHICTh 3aTSHXKHOTO, I[YKPOBOTO 1
3100HOTO TeunBa. Jlyig AOCTIKEHHS BIUIMBY aMapaHTOBOro OOpOIIHA Ha SAKICTh
neyrBa 3 ypaxyBaHHSM aHaNi3y pPe3yJlbTaTiB HAYKOBUX JITEPATYPHHUX JKEpeE
Oyno TpUHHATO BHUKOPUCTOBYBATH KOMIIO3UTHY OOpOLIHSHY cyMiml 31
CHIBBIJHOIIEHHSIM aMapaHTOBOro OopollHa A0 miieHudHoro sik 1:1, 3:5, 1:3 ta

1:7. LykpoBe 1 3700He MEYMBO, BUTOTOBJIICHE HA aMapaHTOBOMY 1 MIIEHUYHOMY
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OopolHi npu cniBBiAHOWEHHI 1:1 1 3:5 BIANOBIAHO, XapaKTEPU3YIOTHCS 30J10TABO-
KOPUYHEBUM KOJIbOPOM, TPHUEMHUM apoOMaTOM 1 TOPIXOBUM TPHUCMAKOM Ta
MEPEeBEPIIYIOTh TPAAUIIIMHE TMIIICHUYHE IIEYUBO HE3BAXKAIOUM Ha HE3HAYHE
3HI)KEHHSI HAMOUYBaHOCT1 BUPOOiB. JloluibHE BBEACHHS B PEIENTYPY LIYKPOBOIO
Ta 3700HOTO TEYMBA 3 aMapaHTOBUM OOPOIIHOM TIOMEPEIHbO TiIPaTOBaHOTO
JBHSAHOTO OOpolIHa B KUIbKOCTI 5 %, 110 JOJATKOBO MOJINIIY€e (pOopMy BHPOOIB,
MiJBUIIYE TX HAMOUYYBaHICTh. biojoriuHa MiHHICTH PO3POOJIEHOrO MeYrBa 3pOCTAE
Ha 14-16 %, koedillieHT YTUIITAPHOCTI AMIHOKHUCIIOTHOTO CKJIaay Ie4yuBa —
YIOJIOBUHY, 30KpeMa, 3a paxyHOK 30aradeHHsi BUPOOIB JI3MHOM, TPEOHIHOM,
METIOHIHOM, IIUCTUHOM [205].

Buenumu HYXT 3ampornoHoBaHa TEXHOJIOTiS aMapaHTOBOTO OIiCKBITHOTO
HaniBpaOpukaty Ha OCHOBI amMapaHTOBOro OopoiiHa. PekoMeHI0BaHO B
penenTypy OICKBITY BHOCUTH OOpPOIITHO amMapaHToBe Yy KuibkocTi 24,4-29,9%, mo
3abe3reuye BIIMIHHI OPraHOJICNTHYHI Ta (I3MKO-XIMIUHI TIOKAa3HUKH TOTOBHUX
BUPOOiB. DI3UKO-XIMIUHI MOKAa3HUKN OICKBITY aMapaHTOBOTrO OJIM3bKi 10 OICKBITY
ocHOBHOTO 1 BimmoBimarTh Bumoram ['OCT 5904-82, mo mae 3mory Horo
BITPOBA/IPKEHHIO Y BUPOOHUIITBO.

BcranoBneno, mo y OICKBITI aMapaHTOBOMY 30UIBIIMIIACH KIIBKICTh
HE3aMIHHUX aMIHOKHCIIOT, BITaMiHIB Tpynu B, HeHacHYeHUX >XUPHHUX KHCIIOT.
OTpuMaHi OpraHoJIENITUYHI MOKA3HUKW TTOKa3ajau, 10 OICKBIT 13 aMapaHTOBOTO
OopollHa J03BOJIIE OTPUMATH KIHIIEBUUA TMPOAYKT 3 OUIBII PIBHOMIPHHUM,
TOHKOCTIHHUM, €JIACTUYHUM M’ SKYIIEM HI)K B KOHTPOJIBLHOMY 3Pa3Ky.

3anmponoHOBaHO  yIOCKOHAJICHWH CMOCi0 TNpPUrOTYyBaHHS  OICKBITHOTO
HamiBpabpukaty, B SKOMY IIUIIXOM BBEJCHHS aMapaHTOBOTO OOpoIIHA Yy
CIIBBIJHOIICHHI MIICHUYHOTO 1 amapaHToBoro OopomHa sk 3:1, 3abe3meuye
MIABUIIEHHS  XapyoBOi  I[IHHOCTI  TOTOBOTO  TPOAYKTY.  Bukopuctanus
aMapaHTOBOTO OOpOIIIHA TMiJ dYac CKJIaJaHHsS OOpOITHSHUX KOMITO3HUIIIMHUX
cyMmimiel Jyisi BUpOOHUIITBA OICKBITHOrO HamiBhaOpUKaTy NocaalIoe KICHKOBUHY

MIIEHUYHOTO OOpOITHA 1 J03BOJIIE OTPUMATH M’ SKYII 3 J00pe PO3BHHEHOIO
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CTPYKTYPOIO MOPHUCTOCTI. 30UIbIIEHHS MAacOBOi YACTKM aMapaHTOBOI'0 OOpOIIHA B
cymimn Ouibiie 25% nNpu3BOAUTH 10 3HUIKEHHSA MOPUCTOCTI 1 MUTOMOIO 00'eMy
JOCJIIJPKYBaHUX HamiB(haOpUKaTiB, 10 MOB'I3aHO 13 30UTBIIEHHSM MacOBOi YaCTKH
JIMiJIB, BMICT SIKUX B HAaCiHHI amapaHTa KOJHMBA€Tbca B Mexkax 7...10%, mo i
MPU3BOAUTH 10 3HW)KEHHSI CTIMKOCTI MIHHOI CTPYKTYpH OICKBITHOI Macu IOTO
perientypHoro ckiany [209-211].

AmapaHTOBE OOpOIIHO BUKOPHCTOBYBAJIM B SIKOCTI (DYHKIIIOHAJIBLHOTO
KOMITOHEHTA JIsl TMiJBUILICHHS Xap4oBOi IIHHOCTI BadeabHuX JUCTIB. O0’ekTamMu
JOCHIIKeHHs Oyiu BaesibH1 IMCTH, 10 CKJIAy SIKUX BBOJIMIM OOPOIIHO 3 HACIHHS
amapanta copry Kpinum 1 cymim OopomHa 3 HaciHHS copTiB Kpinum Tta
Banentnna. BukopucranHs OOpoIllHa 3 HACIHHS amapaHTa JO3BOJISIE PO3MIUPUTH
aCOPTHMEHTH Ba(elIbHUX JIUCTIB. BKIIOUEHHS HOro A0 pelenTypu ITOCTOBIPHO
MiJBUIIYE TMOXWUBHY I[IHHICTh TOTOBHUX BHUPOOIB, MOKpaIlye iX CTPYKTYpHO-
MEXaHI4H1 BJIACTUBOCTI 3a pe3ysibTaTaMH JIOCHTIPKEHb BCTAHOBJIEHO aHAJIITHYHI
3aJIKHOCT], IO XapaKTepU3yIOTh BIUIMB PELENTYPHUX KOMIIOHEHTIB Ha
MOKa3HUKHU SIKOCTI BadenbHOro naucta. OnTuManbHa YacTka OOpOIIHA 3 HACIHHS
amapanta Kpinuim Tta BaneHTuHa mpu iX OJHOYaCHOMY BHUKOPHUCTaHHI B CKJIaJi
penentypu Badenbaux muctiB — 8,0 Ta 4,0 % Biamosinuo [210].

I''B. J[lefinnuenko Ta B.A. ['HuUIEBHY MNPONOHYIOTH YAOCKOHAJICHHS
TEXHOJIOT1i XJ11000yT0YHUX BUPOOIB 3 BUKOPUCTAHHSM IpEIapary 3 CyXoro JIUCTS
amapanTa, MoAPIOHEHOTO 0 MOPOIIKOMOAIOHOTO CTaHy, y JAO3YBaHHI HE OUIbIIE
1%, a TakOK aMapaHTOBHI1 COJIOJ.

Buecennst 100aBOK J03BOJII€E 3HU3UTH HOPMY BKJIQJCHHS IIyKPYy BIBIYI.
SIKI0 K KUTBKICTh IYKPY 3QJIHMIIATH B MEXaX PEHenTypH, TO MOXKJIMBE 3HAYHE
CKOpOYEeHHSI mepiomxy mo3piBaHHSA. Kpim Toro, mobaBku amapaHTy HaJIalOTh
MO3WTUBHUM BIUIMB Ha OPTAHOJIETITHYHI BIIACTUBOCTI TOTOBUX BUPOOIB.

B Vkpaini i1 cBiti Bce Oubllie 3pocTae 3alliKaBICHICTh HACEJICHHS [0
HETPaJUIIIMHUX BHU/IB OJIIHHOrO HACiHHS, 30KpeMa HaciHHs gia (Salvia hispanica)

SK MPOJAYKTY, IO Ma€ NEBHI KOPUCHI BJIACTUBOCTI JIJIs1 OpTraHi3My Jroaunu [212].
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[Ipu BXKMBaHHI NIIEHUYHOTO XJ110a, BUTOTOBJICHOTO 13 JO/IaBaHHSAM HACIHHS
yia y kiibkocTi 10%, opranizm itoauHu O0yJie 101aTKOBO 3a0€3MeUeHU KalbIlieM,
dochopom, MiAa0, KUTBKICTh AKUX 3pocTae y 2 1 10 pa3iB BIANOBIIHO.

3BakarouyM Ha (PyHKIIOHAJIbHI BIACTUBOCTI MPOIYKTIB EPEPOOKU aMapaHTy
1 4yla aKTyaJlbHUMH € JOCIHIJPKEHHS MOKJIMBOCTI iX 3aCTOCYBAaHHS y TEXHOJIOT1i
XJ11000yJIOYHUX BUPOOIB, 1110, CBOEK YEProro, CHPUITAME PO3IIUPEHHIO
ACOPTUMEHTY 03JI0POBYOT MPOTYKIIii.

BuxopucranHs amapaHToBOro OopoinHa 1 yia 30aradye Xjii0 XapuoBUMH
BOoJIOKHAMH Ha 54 % Big 7000BOi MOTpeOU, a TaKOXK TMOJIMIIY€E aMIHOKHCIOTHUM
CKJIaJ TIPOJIYKTY 3a paxyHOK 3pOCTaHHS BMICTY JICHIIMHY, BajiHy, 130JICUIIMHY,
deHinananiny, TpeoHiny, aizuny [205].

X11600y104YH1 BUPOOM € BAXKIMBOIO CKIIAJIOBOIO PAIIOHY Xap4yyBaHHS,
n00pe 3acCBOIOIOTHCA, OCKUIBKM MalOTh PO3MYIIEHY M SKYIIKY, B SIKId OUIKH
ONTUMAJIBHO JEHATYpOBaHi, KpOXMalb KJEHCTepU30BaHUM, IIyKpU PO3UMHEHI,
KUPU €MyJbroBaHl, 000JOHKM po3Mm’sikmieHl. Ile poOuth ckimamoBi xiiba
JIETKOJIOCTYITHUMHU 7151 111 (PePMEHTIB IIUTYHKOBO-KHUIIIKOBOTO TPAKTY.

BignoBiguuii ckiam 1 TpUEMHUM apoMmar XJi0a CHPUSIOTh BUIUICHHIO
TPaBHHUX COKIB, 30Y/KYIOTh aIlleTHT.

[Topsin 13 UM ¢izioJIOTiyHI BIACTUBOCTI Xi110a MOTPeOyIOTh MOKpaIaHHs;,
OCKUTBKH Yy HBOMY HEIOCTaTHBO (i310JI0T1YHO-(YHKIIIOHATBHUX 1HTPEIIEHTIB,
TAaKUX SK Xap4yoBl BOJIOKHA, HU3KK MiHepanbHUX peuoBuH (Ca, Zn, I, Se) Ta
BitramiHiB (B2, B3, A, Tokodepoiry).

Jlxkepenom  OIOJOTIYHO AKTUBHUX IHTPEIIEHTIB BH3HAHO POCIUHHY
CUPOBHHY, OCKUTBKU 1i CKJIQJ0B1 3HAXOMATHCA Y (HOpPMiI MPUPOJAHHUX CIIOIYK, IO
n00pe 3aCBOIOIOTHCS OopraHizMom [213].

HacinHsg 7hOHY MOKHa 3aCTOCOBYBaTH SK J00aBKy (y BUIUISAL 5K
3HE)KUPEHOTO — TIPOTY, TaK 1 HE 3HEKUPEHOTOo OOpOIIHA — MaKyXH) A0
XJ11000yJT0YHKX BUPOOIB 3 METOKO MIABUINEHHS iX Xap4yoBOi IIHHOCTI. B HaciHH1

JbOHY MICTATbCSI 3 TpPYNH CHOJYK, L0 XapaKTepu3yloTbcs cHeuudiayHoIo
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O10JIOT1YHOIO Ji€l0 1 (PYHKIIOHATbHUMHU BIACTUBOCTSAMU: TOJIIHEHACHYCHI1
®-3 KUPHI KUCIOTH, PO3YMHHI XapyOBi BOJIOKHA Y BUIJIAI CIU3EH 1 JITHAHM, 11O
MaroTh (H)ITOECTPOTeHHY AiIO.

Bwmict 6Gu1ka B HaciHHI JIboHY Bapitoe B Mexax 20...30 %, a cami Ouiku €
JIMITOBAaHUMHU 3@ JII3UHOM, aj€ XapaKTEePU3YIOThCA BUCOKUM Koe]il[leHTOM
neperpaniatoBaHocTl (89,6%) 1 Oionoriunoro miHHICTIO (77,4%). OcoOnMBICTIO
OUIKIB HACIHHS JIbOHY € TaKOX BUCOKUU BMICT CyJIb()YpBMICHHX aMIHOKHCIOT —
IUCTEIHY 1 METIOHIHY, 110 MalOTh aHTUOKCHUJIAHTHI 1 T€POMPOTEKTOPHI BIACTUBOCTI
— 3aXUIIAI0Th OPraHi3M JIOJIMHU Bl pyHHIBHOI 711 BUIbHUX pagukaiis [214].

Mertoro nocaimkens Ipo6ot B.I. Ta iH. Oyno BHU3HAYMTH XIMIUYHUNA CKJIa]
IMIPOTY HACIHHS JIbOHY Ta TEXHOJIOTIYHI acCleKTH WOro BUKOPUCTAHHSI Y
XJ11I00TMeKapChKOMY BHUPOOHHMIITBI 3 METOI0 HaJaHHS XJ11000yJIouyHUM BHUpoOaMm
037I0POBYMX BJIACTHUBOCTEH. [IpoBeACHUMU JTOCTIDKEHHSIMH BCTAHOBJICHO, IO
mpoT HaciHHsA Jpony (IIIHJI), sxuii BukopucroByBasin B poOOTI MICTUTH Oilka
32,6+0,3 %, 3aransHoro xupy 10,5+0,25 %, ByraeBoxais 37,6+1,8 %, 3 HUX cinu3ei
6,4+0,1 %.

[TopiBHssibHA oIliHKA XiMiuHOTO ckiagy IITHJI Ta GopoiiHa MIEHUYHOTO
nepuioro copry nokasana, mo B IITHJI mictuThcs Ouabine OiKa B TpU4i; )KUPIB B
7,7; xniTkoBHHM B 22,6 pa3 Hix B 6oporrHi. 3onbHicTs [IIHJI Buma B 6,4 pasu, mo
KOpENIoE 31 3HAYHO OLIBIIMM BMICTOM Yy HBOMY, MOPIBHSHO 3 IMIICHHYHUM
OoporrHOM, Kaitiro — B 4,1; kamibIlito 1 Maraito — B 10; 3amza — B 2,3; muHKY — B 3,2
pasmu.

IIHJI 3patHuii 36aratutd OOpOIIHO BiTamMiHamMu rpymu B, 0co0iamBoO
I[IHHUM € TPUCYTHICTh B HHOMY TaKOX (DOJIEBOT KUCIOTH Ta TOKO(DEpoIy, sIKUK €
MPUPOAHIM AaHTHOKCHIAHTOM. Y CKJIaJi OUIKIB OOpOIIIHA MEepeBaXKaroTh COJie- Ta
BOJOPO34YMHHI O1TKOBI (hpaKitii.

binku [ITHJI MaroTh aMiHOKHCIOTHHIH CKOpP 3a JI3WHOM 82, TOdl K OUIKH
MIIEeHUIHOTO OoporHa TUTbKH 44. [[IHHUM € BUCOKHI BMICT B HUX CIPKOBOJIHEBUX

aMIHOKHCJIOT (3 aMIHOKHUCIOTHUM CKOpoM — 115) Ta apoMaTHYHUX aMIHOKUCIOT
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(3 aMiHOKHCIIOTHUM cKopoM — 128).

Jlns BcTtaHOBIeHHSA TexHonoriunmx BmactuBocteidl IIIHJI Bu3Havamm #oro
BOJIOIOIJIMHAJIBHY 3[IaTHICTh, AKTHUBHICTh AaMUIOJITHYHUX 1 MOPOTEOTITHUYHUX
(epMEHTIB Ta KPYIHICTb.

Bceranosneno, mo IHHJI mae y 3,25 pasu Oulblly BOAONOTIMHAIBHY
3MATHICTh HDK TMIIEHWYHE OOpOIIHO TMEpPIIOro CcopTy, MeHmy Ha 29 %
aMUIOJITUYHY AKTUBHICTh. AKTUBHICTH MNPOTEOJITUYHUX (PEPMEHTIB METOJO0M
BU3HAYEHHS 3a Ka3ei{HOM He BHUABJIECHO. 3a po3Mmipom yactuHok IIIHJI Oys
OJIM3BKUM JI0 KPYITHOCT1 000HHOTO GOpoITHa

VY nocmipkeHHSIX OyJIO BCTaHOBJIEHO, IO JOILUIBHO B pelentypi xiida
NPOBOJIMTH 3aMiHy IMIIEHUYHOTO OOPOIIHA MIPOTOM JBOHY B KiUTbKOCTI 70 S5 %,
OimpIle JO3YBAaHHS IIPOTY CYMPOBOJIKYETHCS TMOTIPHICHHAM OPTraHOJCITHUYHUX
MOKA3HUKIB SKOCTI BHUPOOIB, 3HIKEHHSIM iX 00’emy Ta QopmocTiiikocti. [lpu
po3poOJIeHH] pelenTyp BUPOOIB 3 BUKOPHCTAHHSAM IIPOTY HEOOXITHO BKIFOYATH
70 1X CKJIaqy JOJaTKOBY CHPOBHHY, IO MOKPAIYE CIOKHBYI BIACTUBOCTI XJi0a.
3Bakaroud Ha BMICT Yy JIbOHI Ta MPOAYKTaX HOTO MepepoOKH TaKUX IIHHUX
¢bi310JI0T1YHO-PYHKITIOHAIBHUX 1HTPEAIEHTIB SIK HEHACHYEH1 J>KUPHI KHUCIIOTH,
JITHAHW Ta XapyoBi BOJIOKHA, XJI10 31 MIPOTOM JIbOHY MOKHA PEKOMEHIYBaTH JJIs
XapuyBaHHS 0co0aM 13 3aXBOPIOBAHHSMH OPraHiB TPaBJIEHHS, CEPIIEBO-CYIWHHOL
CHUCTEMH, Jla0eTOM, a TaKoX 3 MNPOPUIAKTUIHOK METOI IITUPOKOMY KOJy
CIIO’KHUBAYIB.

I'. M. AanponoBud Ta iH. [216], BHBYaIM BITUB CTYNEHS MOAPIOHEHHS
HACIHHA JIbOHY Ha fAKICTh TicTa 1 TMIeHWYHoro xiiba. HaciHHa nbOHY
MOIPIOHIOBANIA HA JTAOOPATOPHOMY MIIMHI Ta MPOCIIOBAIM Yepe3 NPOTAHI cuTa. Y
poOOTi BUKOpUCTOBYBaM noApioHeHne HaciHHs JboHY (I[THJI), mo mpoitnmio gepes
JIpOTsiHE CUTO 3 po3MmipoMm yapyHok 1,0 mm, 0,8 mMm Ta 0,67 mMM. 3pasku
MOAPIOHEHOTO HACIHHS JILOHY PO3MOAUISIIA 32 KPYMHICTIO — KPYITHE, CEPeIHE Ta
npibne. [l oTpuMaHUX 3pa3KiB MOJPIOHEHOTO HACIHHS JIbOHY OYyJ0 BU3HAYEHO

MOKAa3HUK BOAOIMOIIMHAIBHOI 3/1aTHOCTI. BcTaHOBIEHO, 110 MOAPIOHEHE HACIHHS
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JHOHY Ma€ BHILY BOJONOINIMHAJIBHY 3/1aTHICTh, HDK MIIEHUYHE OOpOIIHO Yepe3
BMICT Xap4OBHUX BOJIOKOH 1 cin3iB. IIpuyomy 31 3MEHIIEHHSIM pPO3MIPY YaCTHMHOK
BOJIOINIOTJIMHATbHA 3JATHICTh MOAPIOHEHOTO HACIHHA JBOHY HIABULIYETHCS
BHACIIIIOK 30UIBIICHHS IUIONII YAaCTMHOK 1 aKTHUBHIIIOI B3aeMonli 3 Bomoro. lleit
(akTop BpaxoByBaIM Mij Yac PO3PAXyHKY KUIbKOCTI BOJH, NOTPIOHOI I 3aMiCy
TICTA.

JlJiss BCTAHOBJICGHHSI BIUTMBY KPYITHOCTI MOAPIOHEHOTO HACIHHS JIbOHY Ha
AKICTh XJ110a MPOBOAMIIM MPoOHE 1abopaTopHe BUIIKAaHHA 3a Horo no3yBaHHs 20
% no macu 6opoiHa. KoHTposibHEM OyB 3pa3ok Ticta 0€3 10JaHHs MOAPIOHEHOT O
HACIHHSI JIbOHY.

BceranoBneHo, 10 BUKOPUCTaHHS TOJPIOHEHOTO HACIHHS JIbOHY Pi3HOT
KPYIMHOCTI HE3HAYHO 3HIKYE MHUTOMHM O00’€M TOTOBMX BHPOOIB, OJIHAK
BiJI3HAYECHO, 110 Yy pa3l BUKOPUCTAHHS 3pa3ka, APIOHOrO 3a KPYMHICTIO, BUPOOH
MaJIi M’SIKYIIIKY, 1[0 BTpavalia Mpy>KHICTh 1 OyJia HeeJIacTHUHOIO.

VY pasi 3HUKEHHS KPYITHOCTI MOJPIOHEHOT0 HACIHHS JIhOHY CIOCTEPITa€eThCs
3HIKCHHS MITINMaIBHOT CHIIM JP1KHKIB Yepe3 3HIKEHHS MajbTa3HOT aKTHUBHOCTI
IpbKIKIB. JlomaBaHHS MOJPIOHEHOTO HACIHHS JIbOHY 30UTBINYE PO3IIMBAHHS
KyJbKH TICTa, TIOPIBHSIHO 3 KOHTpoJeM, uepe3 60 XB OPOIHHSI TUM OUIbIIE, YUM
MEHIIIa HOTO KPYITHICTb.

PesynpraT mochmimpkeHb CBiT4aTh MPO 3HUKEHHS Ta30yTPUMYBaIbHOT
3MaTHOCTI TICTa 3 JOJaBaHHSIM TMOAPIOHEHOTO HACiHHS JbhOHY. [Ipu 1BOMY
BiJI3HaUEHO, 10 4epe3 60 XB OpOAiHHS, TOPIBHSIHO 3 KOHTPOJIEM, MUTOMHUI 00’ €M
JOCTITHUX 3pa3KiB 3HIKYETHCS HECYTTEBO, aine depe3 120 ta 180 xB 1151 pizHULA
3pocTae, ocobnuBo Ha 180-it xBuiuHi Opoxinas. [lopsan 13 UM, Mk 3pazkamu 3
PI3HOIO KPYIHICTIO MOAPIOHEHOTO JHOHY BIIYYTHOI PI3HHUII HE CIIOCTEPIra€ThCA.

ABTOpYM TIPUHIIIN 0 BUCHOBKY, IO JJisi 30aradeHHs MIICHWYHOTO XJi0a
¢i3i0m0ri9HO-PYHKI[IOHATPHAMH THTPEIEHTAMU — MOAPIOHEHUM HACIHHSAM JIbOHY
— WOro JOUUILHO MOAPIOHIOBATH /10 KPYIMHOCTI YAaCTUHOK, $IKI MPOXOMASTH 4epe3

cuta 3 po3MipoMm yapyHok 1,0 a6o 0,8 mMm. 30LIbIICHHS CTyNEHS TMOJAPIOHCHHS
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HACIHHA JIbOHY 3YMOBIIIO€ TOTIPIIEHHS CTPYKTYpHO-MEXAHIYHHUX BIIACTUBOCTEN
M’ SIKYIIKA TOTOBUX BUPOOIB.

BceranoBneHo, 110 TpUBAJICTh OpOAIHHS 3pa3KiB TICTA 3 BUKOPUCTAaHHSAM
MoApiOHEHOr0 HACIHHS JIbOHY Mae CTaHOBUTH 120 XB, 10 JacTh MOKIIMBICTH
3a0e3MeYnTH MaKCUMaJbHEe BUIUICHHS MIOKCHAY BYTJICIIO Ha €Talli BUCTOIOBAHHS
TICTOBUX  3aroTOBOK, IMpU oMy Oyzae  3a0e3meuyBaTUCS  JOCTaTHS
ra3oyTpuMyBajJbHa 3[aTHICTh TicTa Ta MeHImEe Horo posmiuBaHHsA. Lli
pexKoMeHanli J03BOJIATh OTPUMATH BUPOOU 3 MOAPIOHEHUM HACIHHSIM JIbOHY
XOPOILOT SKOCTI.

Copro 3epHOBE € YHIKQJIbHOIO 3JAKOBOK POCIMHOIO 3a CBOIMHU
6iooriyHUMHU 0coOIMBOCTIMU. CoproBe OOPOIIHO 3a0e3Meuy€e OpraHi3M JIFOJIUHH
OlTkaMy, aMiHOKHCIIOTaMH, J>KMpPaMH 1 >KHPHUMH KHCIOTaMH, BYTJIEBOJAMH,
BiTaMiHaAMHU, MIKpOEJIeMEHTaMH. Y CBOK 4epry, OLIOK COpPro 3MEHIINYE DPiBEHb
XOJIECTEPUHY B KPOBi 1 HOpMaJIi3y€e AISIBHICTH TPABHOTO amapary JIoJuHH. JKup
COpro MICTUTh B CBOEMY CKJIaJl Oarato He3aMiHHUX HEHACUYECHHUX KUPHUX KUCIOT
(83-88%), sKi € BaXKTUBUMH JJIs1 PO IUTAKTHKH aTepOCKIepO3y, XBOpoO cepus i
cyaus [217].

Jlo 6e3rIroTeHOBOI CUPOBUHHM MOXXKHA BITHECTH KOHOIUISTHE OOPOIIHO, SKE
XapaKTEePU3YEThCS 3HAYHUM BMICTOM HEHACHUYEHUX KHCIIOT, TJIIEPHUIIB, MaKpO- i
MIKpOEJIIEMEHTIB ~Ta  aMIHOKMCIOTHHUM  CKJIAJOM. 3a paxyHOK BMICTY
OaKTEPHUIMIHUX PEYOBHH HAYKOBIIMH PEKOMEHIYETHCS BHUKOPHCTOBYBATH HOTO
JUIS1 XapuyBaHHS XBOPUX HAa NUTYHKOBO-KHUIIKOBUMN TpakT [218].

Jlessiki OCHiIKEHHS BKa3yIOTh, IO 32 aMIHOKHCJIOTHHM CKJIaJoM OLIOK
KOHOIIEJIb TIPUPIBHIOETHCS 10 siedHOoro [219-221]. BeranosneHo, 1o 3 20 HasBHHX
aMIHOKHCIIOT, 9 — He3aMiHHI, IO HE CHHTE3YIOThCS OPTraHI3MOM 1 € JKHTTEBO
HEOOXITHUMHU JUIsi HOpMaibHOTO (yHKIIOHYBaHHS (TiCTHAWH, (eHUIanaHiH,
METIOHIH, 130JICUIMH, JCHIIMH, JI3WH, TPEOHIH, TpunrtodaH, BaimiH). He meHmm
OaraTuM € BITaMIHHMM  CKJIaJ, 1[0 MPEACTABICHUM KUPOPOIUMHHUMHU

(xapotunoinu, E, I, K) 1 Bogopo3unnnumu (rpynu B, C) Bitaminamu. 3a BMiCTOM
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MIHEpPAJIbHUX PEYOBUH OOpPOIIHO MICTUTHh OUIBIIICTh HEOOXIIHUX HYTPIEHTIB
(uuHK, Marxii, 3anizo, Gpocdop, Mapranenpb, cipka, Kaii, Kajablii, Xj10p). Takox B
Horo ckjaji, B ONTUMAJILHOMY CHIBBigHOIIEHHI (1: 3) mpUCyTHI MOJIHEHACUYEHI
xupHl kuciotd Owmera-3 1 Owmera-6. HasiBHICT JaHUX KOMIIOHEHTIB
3a0€3Meuy0Th MPOTH3ANAIbHY, aHTUCTPECOBY Jil0, CHPHUATIMBO BILIUBAIOTH HA
OCHOBHI CUCTEMH OpraHi3My (HEpPBOBY, CEpLIEBO-CYIUHHY, TPaBHY, €HIOKPUHHY Ta
penpoaykTuBHy) [218, 219, 221].

B pesynbrari mpoBeAeHMX JOCTIPKCHb 3 BHUKOPUCTAHHSAM KOHOILISHOTO
OopoIIIHa, sIKe MICTUTh Y CBOEMY CKJIaJll O17KH, 30alaHCOBaH1 32 aMIHOKHCJIOTHUM
CKJIQJIOM, TOJIIHEHACUYCHI1 )KUPHI KUCIOTH, XapuoB1 BOJIOKHA, & TAKOX BITAMIHU Ta
MiHEpaJIbHI PEYOBHMHU, BCTAHOBJICHO JOIUIBHICTH HOTO BHUKOPHUCTAHHS TIPH
BUPOOHUIITBI OPraHIYHOTr0 XJ110a 13 MIIIEHUYHOT0 OOPOIITHA MEPIIOTO COPTY.

Buecennst 10...20% xoHoruisiHOro OopolnHa, copusie iHTeHcuikaiii
IpoIeCy MO3pIBaHHS TiCTa Ta CKOPOUEHHIO TPUBAJIOCTI TEXHOJIOTTYHOTO MPOIECY
Ha 8-20 xB.

CnoxuBanHsa xmiba i3 BMicToM 10 % koHOMUIIHOrO OOpoITHa 3a0e3neuye
30UTBIIEHHS TIOKPUTTSL 1000BOi MOTpeOU OpraHi3My JIOAMHU B Ouikax Ha 9,5 %,
KUpax Ta KIITKOBMHI Ha 5,5 Ta 13,6 % BIANOBIAHO, TaKOX 30UIBIIYETHCS
3a0€3IeUeHHs] OpraHi3My JIOJUHA B ®-3 Ta ®-0 >XUPHUX KHCJIOTax Ha 37 Ta
29 %.

VY xmibi, 0 MICTUTHh KOHOTUITHE OOPOIIHO, 30UTBITYEThCS BMICT BiTaMiHIB
rpynu B Ta minepanbanx pedoBuH (docdop, MarHii, Kaibllii, 3ai30) [222].

[lixaBuM 15 XapdoBoi raiys3i € OopormrHo 3 depeMxu. JlaHa cupoBHHA
MICTHTh TyOHWJIbHI pe4OBUHU, (IaBOHOINM, (DITOHIMIN, AaHTHOKCHIAHTH K1 34aTHI
HEUTpali3yBaTH [0 BUIBHUX paJWKalliB, 3HIKYBATH PHU3WK BUHUKHCHHS
3MOSIKICHUX YTBOPEHB, CIPHUSIOTH 3MIMMHEHHIO CTIHOK KPOBOHOCHHUX CY/IWH,
BOJIOJIIFOTh AaKTUBHOIO MPOTUMIKPOOHOIO Ji€r0. BOpOITHO YepeMXu MICTUTh 3HAUHY

KUIbKICTh HE3aMIHHUX aMIHOKHUCJIOT (JeHLMHY, BalliHy, (DeHUIallaHIHY), TOMY €
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MEPCHEKTUBHOIO CUPOBHUHOIO JJIsi BUPOOHUUTBA XJI1000yJOUHHX BHpPOOIB [223-
225].

HoBorw mns xmibonekapHOro BUPOOHMIITBA CHUPOBHHOIO € OOpOIIHO 3
3eJIeHO1 rpeyku. BiAMIHHICTIO BiA 3BUYANHOI € Te, 10 L€ MPOAYKT 3 TEPMIYHO
HEO0OpOOJIEHUX 3€pPEH I'PEUKH, K1 MICTSTh PO3MIMUPEHUN HAOIP MOKUBHUX PEUOBHUH,
cepell SKUX: KIITKOBMHA, KaJblliif, MarHii, HaTpid, kajuid, gocdop, Xxjop, cipka.
Takoxx MICTUTH 3HAayHy KUIBKICTh BITaMiHIB. Bapro 3a3HauuTH, 110
010J0CTYIHICTh BITaMIHIB 13 3€JIEHOI I'PEUKH 3HAYHO BUIIE, HDK Yy 3BUYaiiHOi. Lle
MOKa3HUK TOTO, HACKUIBKM IIBUJKO 1 B SIKOMY OO0CS31 3aCBOIOIOTHCS BITaMIHH
JTaHOTO TMPOAYKTY.

Jiis 3a0e3nedyeHHs 30aTaHCOBAHOTO XapdyBaHHS HEOOXITHO pO3po0sATH
HOB1 Xap4oBi MPOJYKTH, 1[0 MAIOTh MiJIBUIICHY XapyoOBY i 3HWKECHY CHEPreTHUHY
IIHHICTh  3aBASKM  3MEHIIEHOMY BMICTOM  IIyKpPY, OJKUPY Ta  IHIIKUX
BUCOKOKAJIOPIMHUX PpEUENTYPHUX KOMIIOHEHTIB 1 BBEICHHIO B PELENTYpYy
KOMITOHEHTIB, 110 BOJIOIIOTh (PYHKI[IOHATbHIUMH BIACTUBOCTIMH.

X11600y10uH1 BUPOOU 3 MIIEHUYHOTO OOpPOIITHA BHUIIOTO 1 MEPIIOro COPTiB
MICTATh BHCOKY KUIBKICTh JIETKO3aCBOIOBAaHUX BYIUVIEBOMAIB. [l 3HWKEHHS
E€HEPreTHYHOT IIIHHOCTI TaKUX BUPOOIB B TX CKJIa/ BBOJIATH CTPYKTYPHI MOIicaxapuan
POCIMHHUX KJITITHH (Xap4yoBl BOJIOKHA, IMEKTUHOBI PEYOBHHHM, TE€MIIETION03Y 1 T. II.)
[226].

3a paxyHOK 3aMiHU YaCTHUHU JKUPY, IYKPY Ta S€llb HA BiABapeHi i MpoTepTi
OoBOYl (KamycTa, MOpKBa, Oypsik, rapOy3), xiai600ylo4HI BUpOOW 30aradyroTbCs
BiTaMiHaMH, B OCHOBHOMY 0€Ta-KapOTHHOM, 3HUKYEThCA 1X KaTOPIHHICTb.

Hnst  30aradyeHHss Xxiai000yJlnoOYHUX BHUPOOIB BiTaMiHAMH, OPTraHIYHUMHU
KHCIIOTaMH, ITyKPOM, MIHEpaJbHUMH 1 TEKTHHOBHMH pPEYOBHHAMH B YKpaiHi
3aCTOCOBYIOTh TMPOAYKTH mepepoOku (PpykTiB (s01yka, aliBy, BUHOTpad, YOPHY
CMOPOJIMHY TOIIO) 1 OBOYIB (MOpKBa, OypsK, ToMaru, rapOy3 Ttomo). Jlo Hux

HAJICKATh COKH, MIOPE, IIyKAaTH, MOBUJIO, MOPOIIKH TOIIO [227].
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X110600ym04H1  BUPOOM  BIAICPAIOTH OCOOJMBY pOJIb B  XapyyBaHHI
HAcCeJEeHHs, TaK K IIOAHS BXHMBAIOTHCA B 1KY, 1 TOMY IX XapyoBa I[IHHICTh Mae
ICTOTHE 3HaueHHA. HanaxokeHHs 3 XapyoBUMHU NPOAYKTaMU OUIKIB, KHUPIB,
BYIJIEBOAIB Ta IHIIMX KOMIIOHEHTIB Ma€ CYNpPOBOJKYBAaTUCA BBEJIECHHAM
BIIMOBIIHOT KUIBKOCTI OalacTHUX PEYOBUH. Y 3B'I3KYy 3 LIUM B OCTaHHI POKH BCE
OimpIlle yBaru MPHUAUISETHCS MUTAHHSAM BKIIOUEHHS B PEHENTYpPH XapuOBUX
BOJIOKOH.

BuBYeHO BIUIMB BHECEHHsI IIPOTY KPOIHMBH B KUIbKOCTI 3% 0 Macu
OOopoIlTHa Ha OPraHOJICNTUYHI MOKA3HUKHU (3a0apBJICHHS CKOPUHKH, €IaCTUUYHICTD
M'SIKYIIKH, CMaK 1 apoMart xJ1i0a); IpH [IbOMY B1/I3HAYA€THCS MPOIIEC YIOBUIbHEHHS
4YepCTBIHHS, MiABUIIYeThCs BMICT BiTaMiHiB C, P 1 K, B-kapoTuny 1 MiHepanbHUX
peuoBuH [194].

Ha xadenpi Texnosorii xmiba, KOHIUTEPCHKUX, MaKapOHHUX BUPOOIB 1
XapyokoHIeHTpaTiB O/echbkol HAIIOHANBHOI aKajeMii XapuoBUX TEXHOJIOT1H
BUBYCHA MOXJIMBICTh BUKOPHUCTAHHS TIpU BUPOOHHUIITBI Xiiba JIKapChKUX 1
NPSTHOAPOMATUYHUX POCIHMH: KPOIMUBH JIBOJOMHOI, MENICH JIKapChKOi, M'ATH
NepIEBOi, MOJIMHY, POMAIIIKH alTeYHO1, 3B1po00I0 3BHYAHOT0, TOIMiHAMOYpa Ta iH.
3acTocyBaHHS JIIKAPCHKO-TEXHIYHOI CHPOBUHU CIIPUSE TOJIIMIICHHIO MOKa3HUKIB
SIKOCT1 XJ11000yJIOUYHUX BUPOOIB, a TAaKOX IIJBUILNCHHIO iX Xap4yoBOi 1 O10JIOTTYHOT
LIHHOCTI.

HaykoBiisiMu 3ampornoHOBaHO BUKOPUCTAHHA B XJIIOOMEYEHHI MOPOIIKY 13
JUCTKIB IIMUHATY, KW OaraTMil Ha Xap4yoBi BOJIOKHA, MiHEpaJlbHI €JIEMEHTH,
OpraHiyHi KHCJIOTH Ta IHIII PEYOBUHHU. BUEHI NPUAUIAIOTH BEIUKY YyBary
BUKOPHUCTAHHIO Y XJII0OTIEYeHH] BUCIBOK 1 3aPOJIKiB, 110 MICTATH 10 20% xupy, 30-
32% OinkoBux pedoBuH, 35-40% ByrneBomiB, 10-12% MiHepadbHUX PEYOBHUH Ta
BiTaMiHU. 3apoJIKu A0ar0Th Bix 2 10 15% Bix macu GopomiHa [227].

BuxoprcrtanHs CHpPOBMHHM, IO MICTHTH IHYJIH, MOKpAIIy€ TEXHOJOTIYHI
BJIACTUBOCTI MPOJAYKTy. BHECEHHS B TICTO TOMIHAMOYpYy Ta IUKOPIO Y MEBHOMY

JI03yBaHH1 MOKpAIlye OPraHOJIENTUYHI Ta (PI3MKO-XIMIUHI BJIACTUBOCTI MPOIYKTY,
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a TaKOX JI03BOJISIE 3HU3UTH KUIBKICTh I[yKPO3H 32 PaXyHOK MPUPOJHOTO COJIOJKOTO
CMaKy 1HYJ1HOBMICHOT CHPOBHHHU.

OCHOBHMMU JKEpelIaMu OJIEp>KaHHs 1HYJIIHY € IUKOpIA Ta TOMiHamOyp.
KoxeH 3 HUX Mae yHIKanbHUN XIMIYHUHN ckiaja. Tak, creniaabHO KyJIbTHBOBAHUM
HUKOPIA MICTUTh Onu3bko 60% 1HyMiHY, OUIKH, (QpPYKTO3y, NEKTUHHU, & TAKOXK
OpraHiuHi KUciIoTH Ta iH. TomiHamOyp — Bchoro 30% iHyIiHY, BEIUKY KUIBKICTb
Ou1Ka, B TOMY YKCJIl He3aMi1HHI aMIHOKHUCIIOTH, a TaKoX MeKTuH 110 11%, opraniuxi
KUCOTH [228].

[TekTHHOB1 PEYOBMHHU MIICHIIOIOTH BOJOMOIIMHAIBHY 37]aTHICTh 1 B'SI3KICTh
TICTa, MOKPAIIYIOYH NIPHU I[LOMY T'a30-, @ 3HAUYUTh 1 HOPMOYTPUMYIOY1 BIACTUBOCTI
TICTa, CKOPOUY€E TPUBATICTh BUCTOIOBaHHS. [Ipu nogaBaHHI MakyXu TOMIHAMOYpy
B KuibkocTi 10-15% no macu KUTHHOrO OOpOIHA B TyCTy 3aKBAacKy 13 YHCTOT
KyJIbTYpH  MOJOYHOKUCIMX  OakTepiil, TpUBAJICTh MpOILECY JO3pIBAHHS
CKOpoYyeTbes 3 3,5 110 2 rojl, 3a paxyHOK HMPHUCKOPEHOTO KHCIOTOHAKOITHMYEHHS
(mo 10-13 rpan).

[Ipy BUTOTOBIEHHI XUTHHO-TMIIEHUYHOTO XJi0a 3 OOpoOIIHA >XUTHHOTO
OOJIMPHOTO Ta MIIEHUYHOrO 1-TO TaTyHKY y cmiBBigHomeHHI 60:40, BHeCEHHS
Makyxu TomiHamOypy y 3akBacky (10-15 %) ckopotmiio mpoiec OpomaiHHS
3aKBacku 3 3 1o 1,5 rogunu, Ticta 3 3 10 1 roguHu.

OpraHonenTuyHi TOKAa3HUKMA TIOMITHO TOKpAIIMIUCA: M SKYIIl CTaB
€JIACTUYHININM, MOPHUCTICTh XJ110a pO3MOALTHIACS PIBHOMIPHO, 3a0apBIICHHS XJi0a
CTaJIO HACUYCHIIINM.

[{iHHiCTh UKOPiI0 0OYMOBIIEHA HOTO 30a7aHCOBAHMM XIMIYHHUM CKIJIAJIOM.
[cTOTHOIO BIAMIHHICTIO OTO BiJl IHIIUX POCIIMH € BUCOKUN BMICT B KOPEHETUIOAAX
oinkiB (3,2 % Ha cyxi peYOBHHH), IO MICTATH 16 aMiHOKHCIIOT, B TOMY YHUCIi 8
He3aMiHHUX. KOpiHHS KyJIbTHBOBAHOTO IHKOPiI0 MicTaTh a0 60 % iHymiHy,
nesynozy (10-20 %), dpykrozy (4,5-9,5 %), TeKTUH, XUPH, XOJiH, TIPKY
peyoBuny — riiko3un iHTHOIH (0,2 %), a Takox, sf0Iy4HY, JUMOHHY 1 BUHHI

KHUCJIOTU. 3a JITepaTypHUMH JTaHUMHU, 0 CKJIaly LIUKOPII0 BXOJSATh 33 MiHEpasbHi
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eneMenTH 1 Bitamiau A, E, Be, B2, B, PP [229].

JloOGaBkM MPOAYKTIB MEepepoOKH IUKOPII0 30UIBIIYIOTH BOJOTICTH Ta
KHCJIOTHICTh TICTA, MIJAOMHA CHJIa JPLKIXKIB MPU BHECEHH1 J00AaBOK MPOIYKTIB
nepepoOKM  LUKOPi0  30UIBLIYETHhCS, TOTOBI BUPOOM  XapaKTEepHU3YHOThCS
BiIMIHHUMH OPTraHOJECNTHYHUMHU XapaKTEPUCTUKAMH.

Po3pob6neni penentypu xii000yJ0YHUX BHUPOOIB MIABUIIEHOT XapdyoBOi
IIHHOCT1 13 3aCTOCYBAaHHSM TMOPOILIKY 3 TOMHaMOypa 1 BHCIBOK. BuBueHO
MOKJIUBICTh 3aCTOCYBaHHS T1POJII30BAHOTO TOPOIIKY ToMiHamMOypa (3eMIISTHOT
rpyliii) B peuentypi xiida 1 AiabeTHyHOTO Xap4yyBaHHS, 110 MICTUTh (QPYKTO3Y
3aMICTh TpaaulliitHoro 1yKpy. OCHOBHA mepeBara po3po0JieHOro xJida B TOMY, 110
IpU 3aCBOEHH] JIIOJIMHOIO0 (PPYKTO3U HE MOTPiIOHO 1HCYIIHY [194].

JIOCIIKEHO JOUIIBHICTh BUKOPUCTAHHS TPHUTUKAJE I PO3IIUPCHHS
aCOPTUMEHTY OyJIOYHHUX Ta 3J00HUX BUPOOIB, MOJIMIICHHS X apoMaTy 1 CMaky 3
OJIHOYACHUM MIABUIIEHHAM (h1310JIOTIYHUX BIIACTUBOCTEH TOTOBOI MPOIYKIII 1
MOKa3HUKIB MpH 30epiraHHi.

Tputukaiie — 3epHOBa KyJbTypa, fKa MPEACTABISE BEIUKUNA 1HTEpEC IS
Xap4oBoi ranysi. BusiBieno, mo xiib 3 60poliHa TpUTHKAJIE B MMOPIBHIHO 3 XJI100M
3 )KUTHHOT MYKH Ma€ Kpalili MOKa3HUKH SIKOCTI.

JlocaimKkeHa MOXIIMBICTD IMIABUINCHHS O10JIOTYHOI MIHHOCTI 1 MOJIIIICHHS
CMaKOBUX sIKOCTeW xiiba 3 oOmupHOro OopormHa Tputukane. s BUpoOHHUIITBA
XJ1i0a 3aCTOCOBYBAJM PIAKY 3aKBAaCKy 3 3aBapIOBaHHSIM OOpOIIHA, 32 OCHOBY OYB
y3aTuil Xm0 papHUnbkui. Bimznaueno, mo mpu 70 % po3yBanHiI OopormmHa 3
TPUTHUKAJIC, XJII0 BHUXOJMB HEIOCTATHHOIO 00’€MY 13 3HHKEHOI TOPHCTICTIO;
MoJoBUN XJ10 MaB posrumBuYacty (opmy. OntumanbHor Bu3HaHa 60% 3amiHa
AKUTHBOT'O OOJUPHOr0 OOpPOITHA HA OOPOITHO TPUTHKAJIE.

BopomrHo rpedane mae GaraTuii XiMIYHUN CKJIaJl, 3yMOBJICHUM HAsBHICTIO B
HbOMY BHUCOKOi KIUJIBKOCTI HE3aMIHHMX aMIHOKHUCJIOT, MOJIHEHACUYEHUX >KUPHUX

KHUCJIOT, pyTHUHY, KIITKOBUHU. [IpoayKTH 3 TpeyaHuM OOPOIIHOM PEKOMEHIYIOThCS
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y 1Opo(diTaKTUYHOMY XapyyBaHHI IIOB’S3aHOMY 3 [MOPYLIEHHSIM CEpLEBOi
JUSTTBHOCTI 1 HAaBITh MPU OE3TTIOTEHOBOM JTI€T.

IIpu BupoOHMLTBI OOPOWIHAHMX BHPOOIB, 30KpeMa XI1000YIOUHHX,
3aCTOCYBaHHSI TPEYAHOro OOpOIIHA JO03BOJISIE 3HU3UTU KaJOPIAHICTH BUPOOIB, 1
HaBITH X riikeMiuHui iHAeKC [230].

JlocnipkeHo BIUIMB PI3HUX JI03yBaHb I'pEYaHOro OOpollHa y 3aBapli 3
PIAKOIO 3aKBAaCKOK Ha SKICTh XJII000YJIOYHOTO BHPOOY, BHUTOTOBJICHOTO 3a
perenTyporo Xjaida YKpaiHCBKOTO Ta WOTro Xap4yoBY IiHHICTH Bu3HadeHO, 110
3amina 100 % OopomHa y 3aBapii JUisi 3aKBAaCKM 30UIbIIYE TIOPUCTICTH
xJ11000yn1ouHuX BUPOOIB HAa 3%, TUTPOBaHY KHMCIOTHICTH Ha 1 rpan, o0’eMHuUM
Buxixa 1o 10%.

[IpoBeneHo OCHKEHHS, CIPSAMOBaHI Ha 30UIBIICHHS AHTHOKCHIAHTHOT
AKTUBHOCTI YKUTHBO-IIIICHUYHOTO XJ1i0a NUISXOM BUKOPUCTaHHS SK KOMIIOHCHTA
penenTtypu rpedaHoro OopomrHa. OnNTUMaIbHUM CHOCOOOM BHECEHHS TPEYaHoro
OopolllHa € J0JaBaHHS MOro y 3aBapKy y KUIBKOCTI 5 %. AHTHOKCHIAHTHA
aKTUBHICTH pO3p00JIeHOr0 X11000yn0uHOro BUpoOy cTaHoBUTH 58,1 % 3a paxyHOK
peaxiiii raabMyBaHHs paJMKalliB, 3arajbHa KUIbKICTh (uraBoHOiIiB — 1,88% [194].

Po3pob6nena perentypa xi1i6a Ha OCHOBI 36PHOBHX KOMITO3UTHHX CYMIIIICH.
3pazok xmiba Ha ocHOBI 80% mmenuyHoro OopomHa 1-ro copty 1 mo 5%
SUMIHHOTO, BIBCSHOTO, KBACOJISTHOTO 1 KYKYPYA3SHOTO OOpOIIHA IEePEBUIINYE
KOHTPOJNBHUN BapiaHT 3a BMmicToM Oinka Ha 1,00-2,53%. X6 Ha OCHOBI
KOMIIO3UTHOI cymimri 3 65% mmenudHoro 1-ro copty, 15% samiaHoro, 15%
KBacoJIeBOTO, 5% KyKypyA3SHOTO OOpOIITHA XapaKTepU3y€e€ThCS BUCOKUM BMICTOM
oinka (Ha 1,76-3,02% BuIle KOHTPOJIO) 1 TOOPUM CMaKOM.

OOTpyHTOBaHO MOIUTHHICTH 3aCTOCYBAaHHS B SIKOCTI JpKeperna O10J0TidHO
AKTUBHHUX PEUYOBHUH OOpOIIHA 3 €KCTPYIOBAHOTO HACiHHA rapOy3a 3 00OJOHKOIO B
TEXHOJIOT1i XJ1I000yI0uYHNX BUPOOiB. BOpOITHO 3 eKCTPYI0BAHOTO HACIHHS TapOy3a
€ Jmkepenom Ouika (30,6%), mnoniHeHacuyeHUX KUpHUX KuciaoT (20,4%) 3

pallioHaJbHUM CIIBBIHOUIEHHAM ®-0 1 ®-3 KUPHUX KUCIOT, XapuOBUX BOJIOKOH
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(18,5%) 1 miHepasibHUX peduoBUH. Bupobu 3 qo0aBkamu OopolrHa HaciHHs rapOy3a
MIPOSIBISIOTh IMYHOKOPUTYIOUi, paaioNpOTEKTOPHI, OaKTEpUILIMIHI,
AHTUATEPOCKIEPOTUYHI, JIMOTPOIHI, MPOTHAJIEPIiuHI, aHTUMIKPOOHI, (yHI1LMIHI
Ta IHIII BJACTHBOCTI [194].

BuBuaBcsi BIUIMB JUKOPOCIHMX IUIOMIB OXHHU Ha SIKICTh XJI1000YTOYHUX
BHUpOoOiB. BCcTaHOBIEHO, 1110 103yBaHHS MOPOLIKIB 3 ST1A OKUHU B KUTBKOCTL 5 % 13
HAcCiHHs OXXUHM — 7 % BiJ Macu OopolHa € onTUuMalbHUMU. Po3pobiieHi Bupoou
XapaKTePU3YIOThCS BUCOKUM BMICTOM KIITKOBHHHU, MiHEPaJbHUX CJIECMEHTIB, a
TAaKOX HASBHICTIO MEKTMHOBMX PEYOBHH 1 aCKOPOIHOBOI KUCIOTH, MOMI(EHOIIB,
BIICYTHIX B TpaguuiiHux BupoOax. HeoOxigHO BIA3HAYMTH TIJBUILCHHS
MOPUCTOCTI XJ1i0a, TOJIIMIIEHHS] HOro apoOMaTHYHHMX 1 CMAaKOBUX BJIACTHUBOCTEM,
CHOBUIBHIOETBCSL TPOLEC UYEPCTBIHHSA, BUpOOM HaOyBalOTh (DYHKIIIOHANBHI
BJIACTUBOCTI.

B Iunii mocnmimkyBaau MOXKJIMBICTH 30aradeHHs MIIEHUYHOTO XJi0a
OOpOIITHOM 3 HACIHHS MaXUTHUKA CIHHOTO, O6araroro Ha OUIOK, JII3WH, PO3YUHHI 1
HEPO34YMHHI Xap4yOBi BOJIOKHA, KaJbIlii, 3a1130 1 f-KapoThH. BCTaHOBIIEHO, 110 TTPU
noaaBaHHi 10 15% OGopoiHa makUTHUKA MOKHA OTPUMYBATH MIICHUYHUHN XJ1i0 3
3QIOBUIPHUMHU XJII0OMEKAPChKUMHU Ta OPTraHOJICITUHYHUMHU XapaKTEPUCTHUKAMU, 3
BHCOKOIO Xap4yOBOIO 1 TepareBTUYHOIO MIHHICTIO [231].

OnHuM 3 BHJIIB POCIMHHOI CHPOBHHH, IIIO 3aCTOCOBYETHCS y BHPOOHHUIITBI
XJ11000yT0YHUX BUPOOIB Ta Ma€ JIOCUTh BUCOKHUM BMICT MEKTMHOBHX PEYOBHH 1
BiTaMiHHMI KOMIUTIeKC, € rapOy3. B 100 r m’skoti rapOy3a mictutbes 10 25 %
BYIUIEBOIB, 10 2 % kpoxmamo, 10 0,15 % xupy i mo 0,95 % KIITKOBUHHM, sSKa
BiJlirpa€ BaXKJIMBY pOJIb B MpoIieci TpaBieHHA. M’SKOTh TapOy3a MICTUTh Kaiii,
MarHiii, Kajabllid 1 3aji30, AKI MO3UTUBHO BIUIMBAIOTh HAa KPOBOHOCHY CHCTEMY,
MOKPAIIYIOTh CKJIaJl KPOBi 1 CTaH cynuH. Y rapOy3i MICTHTBCS [-KapOTHH, SIKUU
MO3UTUBHO BITMBAE HA 31p, CTaH BOJIOCCH 1 HITTIB.

ITo macogiit wactmi 3amiza (3 Mkr/%) rapOy3 € 4eMIIOHOM CEpel OBOYIB.

Baratuii BiH 1 BiTaMiHaMH: aCKOPOIHOBOIO KHCJOTOIO, HIKOTHHOBOIO KHCJIOTOIO,
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BiTaMiHamMu Bi 1 By Ta comsimu ¢ochopHoi kuciaoru VY rapOy3i MICTUTHCS
piakicHu# BiTamiH T, IKMI JOoTOMAarae 3aCBOEHHIO K1 1 IEPEIIKOIKAE OKUPIHHIO.

[IpoBeneHo NOCIIIHKEHHSI MOKIMBOCTI BUKOPUCTAHHS rapOy30BOro IMIOpE B
xJy0orneueHHi. HaifOuipll onTuMaibHOIO CHil BBaXKaTu Jo3yBaHHS 15% no0 macu
OopoIiiHa, 110 T03BOJIIE OTPUMATH BUPOOU Kpamioi SKoCTi, 30araueHi NeKTUHAMU 1
kapotuHamu. I[Ipu BuOOpi q03yBaHHs TrapOy30BOro MmiOope B XJ11000YJIOUHUX
BUpOOax BpaxoByBalIM psij (PakToOpiB: HEOOXIAHICTh MAKCUMAJIBHOTO 30arayeHHs
BUPOOIB MEKTHUHAMH, BiITaMiHAMHM Ta IHIIUMH O10JIOTTYHO I[IHHUMH KOMIIOHEHTAaMH,
JOCSITHEHHST ONTHMAJILHOT KOHIIEHTpAIlii 3 TOYKH 30py iX JIKYyBaJbHOTO Ta
npo(TAKTUYHOTO BIUIMBY Ha OpraHi3M JIIOJAWHH; OTPUMAHHS TOTOBHX BUPOOIB 3
BUCOKHMH OPTaHOJICIITUYHUMHM BJIACTHUBOCTSAMH (KOJIip, CMak, 3amax); COIliabHY
JIOIUIBHICTB.

3acTOoCyBaHHS ~ POCIMHHUX  J00aBOK  JUIi  TIOJNIMIICHHS  KOPHUCHUX
BJIACTUBOCTEH XJI1I000YJOYHUX BUPOOIB — BAXKIMBUN HAMPSIMOK IOJAJIBIIIOTO
PO3BUTKY XapuyoOBHX TEXHOJOTriH. [l mMmigBUINEHHS XapdoBOi IIHHOCTI
XJ11000yJIOUHUX BUPOOIB JIOILJIbHE BUKOPHUCTAHHS POCIMHHOI CHPOBHHHU, 30KpeMa
ukopiro  kopeHertigHoro (Cichorium intybus L.) Ta po3Topormiii IMIsMHCTOT
(Silybum marianum), a TakoX MPOJYKTIB iX MEPepoOKH, SIKI MICTATh YHIKAJIbHHMA
Ha0lp KOPUCHUX JUII OpraHizMy pedoBuH [198].

Po3troponima mismucta (Silybum maria num (L.) Gaertn.) — Gararopiuna
pOCIIMHA POJHMHM CKJIQHOIIBITIB, BigoMma Ouible THCS4l pokiB. OCHOBHA giroua
PEYOBHHA PO3TOPOMIII TUIIMUCTOI — 010(pIaBOHOIN CHUIIIMApHH, SIKUA MICTUTHCS Y
HaciHHI pociauHu (10 2,5-4,0%). BiH € remaronpoTeKTopoM, pamionpoTeKTOPOM,
AHTUTOKCUYHOIO PEYOBMHOIO, aHTHOKCHUJIAHTOM, MAa€ pemnapaTWBHI BIACTHBOCTI,
MOCHITIOE TTPOTIEC HAKOMMYECHHS eHeprii y KiiTiuHax [232].

[IIpoT po3TOpOIIIIi MICTUTh IUIHH KOMILICKC 010JIOTIYHO aKTUBHUX PEYOBHUH
— (bnmaBoNIrHaH CWJIIMapWH, M0 Ma€ TEMATOMPOTEKTOPHUA 1 aHTHOKCHUIAHTHUHN
edexr, Bitaminn Bi, Bz 1 E, xapatunoinu, a takox Zn, Fe, Mg, Ca 1 P.

AMIHOKHMCIOTHUN CKJIajd OUIKIB PO3TOPOMIII T03BOJISE TOBOPUTH IIPO HOTO BUCOKY
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OlonoriyHy wiHHICTE. IlepeBaroro oxii po3TOpomil € JAOCUTh BUCOKHMH BMICT
KHUPHUX KHCIOT poauHu -6 (60,8 = 9.2 %) i -3 (1,32 = 0,38 %), Tokodepois
(52 mr) 1 kapoTuny (5 mr) [198].

BceranoBneHo, mo HaWOUIbII ONTHUMAJIbHUM € BUKOPUCTAHHS B SKOCTI
no0aBku 2 % mpoTy po3toponiui Ta 6 % omdii po3Topormili 10 Macud OOpoIlHa.
BukopucranHs MIpOTy NPUCKOPIOE MpoLec OPOAIHHS 1 MOKpaIy€e MiIHOMHY CHITY
JOPIKIDKIB, 10 TO3UTUBHO MO3HAYAETHCS HA (PI3UKO-XIMIYHUX MOKA3HUKAX SIKOCTI
roToBUX BHUpPOOIB. Xii0 3 J0JaBaHHIM NPOAYKTIB MNEPEepoOKH PO3TOPOMIII
IUSIMUCTOI Mae Kpallll OpraHoJIeNTUYHI Ta (I3UKO-XIMIUHI BJIACTUBOCTI B
NOPIBHSIHHI 3 KOHTPOJILHOIO MTPOO0IO0

JlocmiKeHHs, TPOBENCHI €rUNETChKUMHU JOCTiTHUKAMH, BKa3ajdW Ha
MOXJIMBICTh BUKOPUCTAHHS B XJIIOOMEUEHHI J00aBOK PO3TOPOMIINI 3 METOIO
npo(dTaKTHKY 3aXBOPIOBaHb MeyiHku [233].

3 METOW MIABUINECHHS XapyoBOi I[IHHOCTI XJII00OyJIOYHHUX BUPOOIB
BUKOPHUCTOBYIOTh CHpPOBHMHY, OaraTy Ha OLIOK 1 HE3aMiHHI aMIHOKHUCJIOTH, SKY
OTPUMYIOTH 3 BIJXO/IIB XapuOBOi TPOMUCIOBOCTI.

OmauM 3 BUAIB XapyoBOi J00aBKM € KOHIEHTpPAT KBAaCHOTO Cycia.
KoHnieHTpaT KBacHOro cyciia — B’si3Ka piAuHa KOPUYHEBOTO KOJIbOPY, KHCIIO-
COJIOZIKOTO CMaKy, SIKy OTPUMYIOTh IUISIXOM 3aTHPaHHS 3 BOJOI0 JKUTHHOTO 1
SUMIHHOTO COJIOJIIB 3 HACTYITHHM OCBITIeHHAM. JloOpe 30epiraeTbcs 3aBISKU
ryctii koHcucteHiii (80 %). BukopuctanHs KOHIIEHTpaTy KBAaCHOTO Cyclia MpHU
MPUTOTYBaHHI O€3APIKIKOBUX XJI1000yIOYHUX BHUPOOIB A€ 3MOTY HE TUIBKH
BUKIIFOUUTH I[yKOp 13 pelenTypu, 30epirarodd OpH IbOMY COJOJAKHUN CMaK
MPOAYKTY, ajie i 30araTuT Horo 610J10T1YHO aKTUBHUMH PEUOBHHAMMU.

B Vkpaiai BUTOTOBISAIOTHCS XJT1000yII09HI BUPOOU HA XMENIhOBIM 3aKBaCIIl.
XMenpoBa 3aKBacka MICTUTh BEJHMKY KITBKICTH CMOJ 1 edipHUX Maceld, Mo €
CWIBHOIIOUMMH (ITOHIIMAAMH. BOHU 3aTpUMYIOTh PO3BUTOK PI3HOMAaHITHHUX
rpuOKIB, 3aXUIIAIOTh OPraHI3M BiJl IIITYHKOBO-KUIIKOBUX PO3JIaJiB, OJTHOYACHO 13

UM 3JIHCHIOIOYM Ha OpraHi3M 3arajJibHO3MIIHIOBAJIBHUM, MPOTHU3AMAIBHUMN,
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pereHepauiiHuid i nmporuanepriiiuii BriauB. DITOHUMAN NPUTHIYYIOTH PO3BUTOK
TUTICHSBU Ha TOBEPXHI, L0 JI03BOJISIE 30UIBIIUTH TEPMiH 30epiranHs BUPOOIB 10
120 roguH.

Pe3ynbTaTil mociigkeHb CBiUaTh, 110 XMEJIbOBA 3aKBacKa MICTUTb OUIKH,
BYIJIEBOM, JKUPH, KIITKOBUHY, XapyoOBl BOJIOKHA, KpOXMaJjb; BiTaMiHM rpynu B
(B1, B2), PP, C; mi"epanbHi pedoBUHU: coJil MarHito, ¢ocdopy, 3aiza, Kalbllilo,
HialUHY, Kaiio [232].

H.O. ®anengum ta iH. [234] BBaXKalOTh, 110 MEPCHEKTUBHOIO CUPOBHHOIO
Ui ximi0omneueHHss € OopomrHo 3 HaciHHA KiHoa. Kinoa — Buja moGoau, 1o
MIOXOJIMTH 3 AHJIIB Ta BUPOITYETHCS SIK 36PHOBA KYJIbTYypa.

3epHa kiHoa cBiTiioro MictuTh BiA: 11,0% mo 14,0 % 61inkis; 60,0% mo 64,0
% BYIJIEBOIB, B TOMY YHCJI1 XapuyoBUX BOJOKOH; 5,5 % no 6,1 % xwupis; 2,38 %
30JIbHUX peuoBUH. Takox 3epHa KiHoa OaraTi Ha BiTaminu Tpynu B, a takox E,
PP, xoiiH, KOpHCHI Makpo- 1 MIKpPOEJIEMEHTH: KaJbIlii, Kajid, MarHid, Mijp,
docthop. Kinoa — 1ie O€3rIOTEHOBHM MPOIYKT, caMe€ TOMY ii 4acTO JOLLUIBHO
CIIO’KMBATH JIFOISIM, 3 IEJIaKIEIO.

B sxocti cupoBuHM s 30aradeHHs XiMi000YJIOYHHUX BHUPOOIB aBTOpHU
3ampOIOHYBaI (PITOSKCTPAKT poMariku. KBITKM poOMaIIKu MICTIATh Odif0 edipHy
(we menme 0,3 %), 10 ckiaay sIKOi BXOJAWUTh XaMa3yJieH, MpOoXaMa3yJeH, a TaKOX
¢d1aBoOHOI M, KyMapUHH, KAPOTHUH.

JIJisi BCTAaHOBJIEHHSI ONTHMAJIBHOTO JIO3yBaHHS OOpOIIHA KiHOA MPOBOIWIH
YaCTKOBY 3aMiHy OOpOIIHA MIIEHUYHOTO BHUIIOTO COPTY Ha OOpPOIIHO KiHOA B
kinmpkocti 5, 10 Tta 15 %, nns ¢iToekcTpakTy 00paiu ONTUMAaJIbHE J03YBaHHS
[IUISIXOM TIOBHO{ 3aMI1HU BOJH (PITOCKCTPAKTOM.

Kontponem ciyryBaB 3pa3ok ©0e3 jgojgaBaHHsS OopomrHa KiHOoa Ta
(ITOEKCTPAKTY POMAIIIKH.

Buxopucranas OopomrHa 3 KiHOA CBITIOTO B TEXHOJIOTIT XJT1000YIOYHUX
BUpPOOIB /03BOJUTH 30aratutu roToBi Bupoou Ouikamu, ITHXXK, xapuoBumu

BOJIOKHAMH, MIHEpaJIbHUMHU PEUYOBMHAMHU Ta BiTaMiHamu. OTpuMaHl pe3ysibTaTh
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CBIIYAaTh TMpO IHTEHCHU(IKaLl0 Mpouecy OpOMIHHA TICTa Ta CKOPOUYEHHS
TEXHOJIOT1YHOT 0 Tpouecy, npu BHeceHi 10 ta 15 % OopolHa 3 KiHOa CBITIIOTO.

Bbyno BcTtaHoBiIEHO, 1O 3aMiHAa YaCTMHM OOpOLIHA MIIEHUYHOTO BUIIOTO
copry y kuibkocTi 10% 3a0e3medye oOnTUMalbHI  TMOKA3HUKUA  SIKOCTI
xJ11000ynouHux BUpoOiB. CaMme Take N03yBaHHSA HE MPU3BOAUTH 10 MOTIPILICHHS
OpraHOJICNTUYHUX TIOKA3HUKIB SKOCTI Xji0a. 3a MOJalbIIOro 301IbIICHHS
703yBaHHS OOpoIIHa KiHOA B KIIBKOCTI 15 % crmoctepiraeTbCsi MOTIPIICHHS SIK
OpraHoOJENTUYHHUX TaK 1 (PI3UYHUX MOKA3HUKIB SKOCTI XJ110a.

OpgnuM 3 e(deKTUBHUX NUIAXIB MIJBUIIEHHS XapyoBOi ILIHHOCTI XJ100-
OyJmo4YHUX BHUPOOIB, PO3IIUPEHHS ACOPTHUMEHTY € 30aradeHHs iX ¢i310J0T1UHO
(GYHKIIOHAIBHUMH HYTPIEHTAMU 32 PAXYHOK BUKOPUCTAHHS TPAJUIIHHOT MICLIEBOT
POCIIMHHOT CHPOBHHH, IO MICTUTh KOMIUJIEKC BITaMiHIB, Makpo- Ta
MIKpOHYTPIEHTIB, XapuoBl BOJIOKHA, aHTUOKCHUJIAHTU Ta 1H., 110 OOTPYHTOBYE iX
BUKOPUCTAHHS JJI TMOBHOIIIHHOTO Ta 3J0POBOTO XapuyBaHHS JIIOJWHU. 3 II€IO
METOIO JIONUJIBHO BUKOPHUCTOBYBATH IMOPOIIKONOi0OH1 HamiBhaOpukaTa 3 sS0IYK,
Oypsika, MOpKBHU, TapOy3a Ta YEPBOHOI'O COJOJKOIO MEPI0. Y XOMi JOCHIIKEHb
BUBYAJIM BIUTMB IOPOIIKOMOMIOHMX POCIMHHUX HariBdaOpuKaTiB 3 IJIOJ0BOI Ta
OBOYEBO1 CUPOBHHHU Ha XapyoBY IIIHHICTH XJ1i0a.

BcraHoBneHo, 10 BUKOPUCTAaHHS HATYypaJbHUX POCIUHHHUX J00aBOK Yy
petentypi xa1000y7109HHX BUPOOIB 3 OOpOITHA MIIEHUYHOTO 1 COpTy crpusie
MIABUIIEHHIO BMICTY B HUX (D1310JI0T1YHO 3HAYYIIUX 1HTPEIAIEHTIB.

Tak, BupoOu 30arauyBanmcs xapyoBumu BosokHamu, Ca 1 Fe,
noJiniryBaiocs cmiBBinHomenass Ca:P, ocobmuBo y BapiaHTi 3 MOPOIIKOM 3
MopkBu (1,0:2,6) npu koHTposbHOMY 3HaueHHI 1,0:4,8. CtymiHb 3a70BOJICHHS
n060Boi motpedbu B Ca 3a paxyHOK xiiba 3 mo6aBkamm 30imbmmiacs Ha 1,2-7,8%,
y Bitamini By — Bix 48,0 o 64,6% (mpu koHTpoIbHOMY 3HaueHHi 48,6%); B2 — Bin
16,9 no 187% (178%); Be — Bix 25,6 no 29,6% (27,2%); PP — Bin 35,4% no 38,8%
(37,2%). BupoOu 30arauyBanmucsi kapoTuHoimamu. [lpu 1mpoMy B JOCHIAHUX

3pa3Kkax 3aKOHOMIPHO 3HM)XKYBajach MacoBa 4acTKa BYTJIEBOIB Ha 26,2...27,4% Tta
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xupiB — Ha 0,4-5,1%, 3meHmTyBanacs KajlopiiHicTh BUpoOiB Ha 26,6-27,7% 11010
KOHTPOJIbHUX 3pa3KiB (0e3 100aBok) [194].

Haiiyactime y xmi000yno4HHX BHUpOOaXx BHKOPUCTOBYIOTHCS BTOPHHHI
MOJIOYHI MPOJYKTH: CHpOBaTKa (CBDXKa, 3rylleHa 1 cyxa), OUIKOBI KOHIEHTpATH,
HexupHe Mosoko. Lli Buam cupoBuHM 30aradyioTh XJ1000ylI04YHI BHPOOU
MOBHOI[IHHUMHU OLIKaMM, BYTJIEBOJAMH, BiTaMiHaMHM Tpynu B, MiHepaibHUMU
pedoBMHAMH, O0COOIMBO KalbilieM 1 ocdopom Tomo. I3 mogaBaHHSIM MOJIOUYHOI
CUpOBaTKM B YKpaiHi BumyckaroTh Outblie 10% xmi6oOynounux BupoOiB. [lpu
BUKOPUCTaHHI  MOJIOYHOI  CHUPOBAaTKW  TMiJBHINYETHCA  XapyoBa  IIIHHICTB,
MOKPAIIy€EThCS KOJIIP, apoMaT BUPOOiB, BOHU MOBUIHLHO YEPCTBIIOTH, 30UIIIYETHCS
iXHS OPUCTICTH 1 mUTOMa Bara [227].

Y BUpOOHUITBI XJ11000YTOYHUX BHPOOIB BCE YACTIIIE BUKOPUCTOBYIOTH
KOMIUIEKCHI  XJ1I0OTMeKapchki  MOJIMIIyBayl, sKi JO3BOJSIOTH BUPOOHUKAM
1HTeHCU(]IKYBATH TEXHOJIOTIYHUN TpolleC BUPOOHUIITBA, 30€perTH MPUBAOIUBHIA
BUTJISIT 1 CTAOUTBHI SIKICHI MOKA3HWKU XJI1000yJI0YHMX BHUPOOIB Yy TOETHAHHI 3
MOJKJTUBICTIO BUKOPHUCTAHHS HHU3bKOCOPTHOI cupoBuHU. [lomimmyBaui, mepir 3a
Bce, GOPMYIOTh CTPYKTYPHO-MEXaHIYH1 MOKA3HUKH TICTA, ajleé TaKOXK BIUIMBAIOTH
Ha aKTUBHICTH (epMeHTIB OopomrHa 1 Mikpoduopu Ticta. [ BHTrOTOBIEHHS
XJ11000yJIOYHUX BUPOOIB MIMPOKOTO 3aCTOCOBYIOTH BITAMIHHO-MiHEpaIbHI CyMIIIII.
Takor € cymim «®iarmany, ska Bkiaouyae Bitamiau Bi, Bz, Bi2, PP, E, domieBy
KHUCIIOTY, [-KapoTHH, CIpYaHOKHCIIC 3aili30. Bitaminu, sKi pyHHYIOTBCSA MpHU
MPUTOTYBaHHI BUPOOIB TMOMOBHIOIOTHCS 3a paxyHOK cywmimii «®uarmany. [lpu
CIIOKMBaHHI BHUPOOIB 3 cywmimmo «®djrarMan» Opra”izM JIOAUHU MEHIIE
MiJTa€ThCSl 3aXBOPIOBAHHSM, TOJIIMIITYEThCSI OOMIH pPEYOBUH, CKJIAl KpPOBI Ta
TiSTEHICTH HEPBOBOI cucTteMu [235].

Y cBiTi s BUpimieHHs TpoOJeM Taly3i 3pOCTa€  3aCTOCYBaHHS
HAaTypaJbHUX 1 OpraHIYHUX IHTPENIEHTIB SK albTePHATUBA CUHTCTHYHUM
no0aBkaM, 30KpeMa CyXoi MIICHHYHOI KJICHKOBHHU Ta PI3HUX CYXHX 3aKBACOK,

3aBapoOK, BEJACTHCSA IMOIIYK MNEPCHCKTUBHUX HJOCTYINHUX CHPOBHMHHHUX JDKEpET
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POCJIIMHHOTO, TBAapUHHOTO TOXOJKEHHs, amigobaBok. OcCTaHHIMH pOKaMu
ocoOMBa yBara NMPUAUISETHCS BUKOPUCTAHHIO JIIKAPCHKUX, MPSHO-aPOMATHUYHUX
pociun  (JIIIAP) sk  HaTypadbHUX  apoMaTu3aTopiB, LYKPO3aMIHHUKIB,
KOHCEPBAHTIB, aJbTEPHATUBU IHIIMM Xap4yOBUM J1I00aBKaM MpU BUPOOHHUIITBI
0€3aJIKOTOIPHUX 1 JIIKepO-TOPUTYaHUX HAIlOiB, MOJOYHUX, M SICHHUX, 3CPHOBUX,
KOHJIUTEPCHKUX, MAKAPOHHUX BUPOOIB TOIIO, HACAMIEPEa Y MPOAYKIIT JUTIYOTO
xapuyBaHHs, BIO, Organic, GpyHKIIIOHATEHOTO PU3HAYCHHS.

B Vkpaini BUTroTOBIs€ThCS 0araTOKOMIIOHEHTHA CyMIII JjIsi Xj1i0a i
HA3BOIO «8 31MaKiBy». Y CKIai I1€1 cyMmiln € OOPOIIHO MIICHUYHE, KUTHE, BIBCAHE,
CO€Be, TpeuaHe, KICHKOBUHA MIIICHUYHA, HACIHHS COHSIIHUKA 1 JHOHY, MIICHUYHI,
BIBCSIHI 1 TpevaHi IiacTiBli. XJ110, BUTOTOBJICHUHN 13 CyMilll «8 371aKiB», Ma€ B
CBOEMY CKJIaJ1 BIIBiUl OuIbIle BiTaMiHIB rpynu B 1 HianuHy, HIK 3BUYaliHUMN XJ110.
BukopucranHs pi3HUX BUIB OOpOIIIHA PU BUPOOHUIITBI XJ11000yI0YHUX BUPOOIB
MiBUIYE B HUX BMICT XapyOoBUX BOJIOKOH, 3ai3a, BITaMiHIB, HE3aMIHHUX
aMIHOKHUCJIOT (Ji3UMHYy, METIOHIHYy, TpunTodany). OCKUIbKK IIi BUAU OOpOIITHA
XapaKTepU3yIOThCS HU3BKUMH XJI10OMEKApChKUMU BJIACTHBOCTSIMHU 1 HaJalOTh
BUpoOaM crenudiyHOTO 3amaxy 1 CMakKy, iX BHUKOPHUCTOBYIOTh B OOMEXEHHX
KUTBKOCTSX. BiBcsiHe OOpOITHO 0AaI0Th O BHPOOIB, SKI MalOTh NMPOIaKTHIHE 1
JiKyBaJIbHE TTpU3HAaYCHHS [236].

Xm0 € TPOAYKTOM MAacOBOTO CIOKHBAHHS, TOMY HOro 30aradeHHs
010JI0TIYHO AKTUBHUMHU PEYOBHHAMHM € aKTyaJbHUM HAMPSIMKOM PO3IIMPECHHS
ACOPTUMEHTY XJ11000yT0UYHUX BUPOOiIB HYHKITIOHAIHHOTO MPU3HAYEHHS, KUTBKICTh
AKUX Ha YKpaiHCBKOMY PHUHKY € OOMEXeHOW. BUKOpHCTaHHS CHpPOBUHH, SKa
MICTUTh OI0JIOTIYHO AaKTHUBHI PEUOBMHU B SKOCTI PELENTYPHOTO KOMIIOHEHTa
XJ11000y10uHUX BHPOOIB, CIHpHUSE TMIABUIICHHIO BMICTY B HHUX (i310J0TTYHO
3HAUYYIIMX  HYTPIEHTIB,  JIO3BOJIIE  CKOPOTUTH  3aCTOCYBaHHS  J00AaBOK
HEaJTIMEHTapHOI MPUPO/IU, MIIBUIIUTH PIBEHb O€3MEKH MPOAYKTIB 1 (1310JI0TTUHHIMA

e(eKT BiJl iX 3aCTOCYBaHHS B pallioH1 XapuyBaHHs [237].
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PO3JLI 5
TEXHOJIOTTI TIOJIICAXAPH/IIB

5.1. BukopucTaHHs MoJicaxapuaiB B IKOCTi 100aBOK (P)YHKIiOHAJIBbHOI' 0

NMPpU3HAYCHHA

[Tomicaxapuau (1onio3u) € NPUPOJAHUMHU TMOJIMEpamMu, NMOOYTOBAaHUMH 3
BEJMKOI KUIBKOCT1 3aJIMIIKIB MOJIEKYJ MOHOCaxapujiB Ta IXHIX MOXIIHUX. 3a
MOHOCAXapUJIHUM CKJIQJIOM ToJTicaxapuii MOJUISIOTh HA TOMoOToJlicaxapuau, abo
TOMOTJIIKaHW, SIKI CKJIAJalThCAd 13 3aJMIIKIB MOHO3 OJHOTO BHAY, 1
reTepornojiicaxapuid, ad0 TETePOTJIiKaHW, MOJICKYJIH SKHUX BMIIIYIOTh 3aJIUIIKH
pi3HuX MoHocaxapuaiB. Ilomicaxapunu pi3HATHCS TaKOX MOJIEKYJISPHOIO Macor0
Ta CTPYKTYpOIO MOJICKYJ. 3a XapaKTepOM IMONITJIKO3UIHOTO JIAHIFOTa BOHU
MOXXYTh OyTH JIHIHHHUMU Ta PO3TATYKEHUMH.

[Tomicaxapuau, siKi € HEBIJ'€MHOI YaCTHHOIO 0araTh0X Xap4oBUX MPOIYKTIB
MOXXYTh MAaTH Pi3H1 Ha3BU 3aJIC)KHO BiJ MPU3HAYEHHS, EKOHOMIUHUX MIPKYBaHb Ta
TEHJIEHIII: TIAPOKOJIOIIN, KapOoTriapaTH, XapyoBi BOJIOKHA (SIK MPHUPOIHOTO
MOXOJKEHHS, TaK 1 MoaudikoBaHi), CTa01113aTOPH, EMYJIbIaTOPH, JKEIJII0Ul areHTH
Ta 3aryuryBadi, KaMmeJi, 3aMiHHHKA a0o imitatopu xupy. Ilpu 1mpomy, 3rigHo 3
YUHHUMH  HOPMATUBHUMH  JOKYMEHTaMH, MAapKyBaHHS TMPOJIYKTIB  Ma€
BiIoOOpakaTH HE TUIBKM 3araJibHUM BMICT BYIJIEBOAIB, a # OKpEMO BMICT
moJlicaxapuiiB, aJyke HAsSBHICTh OCTAHHIX TMIJBUIIYE KOPUCTh MPOIYKTY 1,
BiJIMOB1THO, BIUTMBAE Ha HOTO J0AaHy BapTicTh [238].

[lomicaxapuau ~ Xap4oBUX  TPOAYKTIB  MOXHA  PO3TISgaTH  SIK
oI yHKITIOHAJIBHI Xap4oBi T00aBKHA, OCHOBHUMU CepaMu 3aCTOCYBAHHS SKUX €:

1) emynbryBaHHs, cTaOUII3allis, XKETIOBaHHS, 3arylIeHHS;

2) 3amina a0o imMiTalliss MOJIOYHOTO KHUPY;

3) NIABUILNEHHS XapyoBOi IIHHOCTI MPOAYKTY 3a PaxyHOK 30UIbIICHHS
BMICTY Xap4OBHUX BOJIOKOH.
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TakuM 4YMHOM, KOXXHHUWA XapyoBHM Tmoiicaxapuj MOXKE OJHOYACHO
BUKOHYBaTH JeKkuIbka (yHKUid. Hanpukman kapOokcMMeTHILEN0I03a B
MOJIOYHMX HPOAYKTAaX BHCTYIA€ OJHOYACHO SK €MYyJIbraTtop, CcTaduIi3aTop,
XapyoBe BOJIOKHO Ta 3aMIHHHMK »UPY, OCKUIbKM BOHA € MOBEPXHEBO- AKTHUBHOIO
pPEUYOBUHOIO 1 OOYMOBIIOE JMCIEPryBaHHS HecyMicHHX (a3 (Kup 1 Boja),
NIATPUMYE OTPUMaHy CTPYKTYpYy €MyJbCii B CTaOUIbHOMY CTaHl, He
NEPETPABIIOETHCA B ILUIYHKOBO- KHUIIKOBOMY TpPaKTl JIOJIMHU, TaKUM YHHOM,
3HIDKYIOUM KaJOpIMHICTh, Ta HAJA€ MPUEMHOI KOHCHCTEHIT NPOAYKTY 31
3HM)KEHUM BMICTOM KUDY.

Sky © ¢yHKIII0O XapyoBl MoJicaxapuJd HE BUKOHYBAJIU Y TOTOBOMY
NPOIYKTI, iX MOXHa Kiacu(ikyBaTH 3a XIMIYHOIO Oy/I0BOIO (CKJIaJ MOHOMEPHUX
JAHOK, IX 3aMICHUKIB, pI3HOMAHITHICTh 1 pO3TalllyBaHHSA IUX JIAHOK Y

noJliMepHOMY JaHIio31) (puc. 5.1).

[omicaxapman
[Fumouu.uicaxapnm} [FeTepono.ﬂicaxapll
ch}'KTﬁHH [ Kameni J__[ ApabiEoraTakTagEm ]

- HYTIH

p-rokaEm [ Arap-arap ]--[ MexTun ]
- yemonoza ma

i noxioui

0-TTHKAHE
- KpOXMATh
- OeKCIpPUH
- Oexcmpan

latakTann Mananu

ApadinaHn Kcnnann

Y
i

Moxiyporion Anprinatn

Puc. 5.1. Knacudikauist mosicaxapuais 3a XiMiYHOI 0y/10BOI0
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[Tomimepu, 110 CKIATAI0THCS 3 MOHOMEPIB OJJTHAKOBOI OYJ0BH, BIMHOCSTH J10
rOMOIIOJICaxapuaiB, a Ti, SIKI MAalOTh Y CBOEMY CKJaJl PI3HI MOHOMEpPU — JO
rereponojiicaxapuiiB. B 3amexHocTi Bix OylIOBM MOHOMEPHHUX JIAHOK,
rOMOIIOJIICAXapuaH MOJAUISIOTHCS Ha TIIOKaHU, (PPYKTaHU, TajlakKTaHH, apaOlHaHHU,
KCWJIaHW, MaHAHU Ta MoJaiypoHiau [239].

CrabinizaTopu, €MyJdbraTopd, JKEJIIOYl areHTH Ta  3arymryBayi.
[Tomicaxapuani xap4oBi 100aBku, ki 3a kiacudikamiero €C oTpuManu HOMEPH
E400-E499, noainaioTe Ha 4YOTUPH (YHKIIOHANBbHI Tpymnu: CcTaduIi3aTopH,
eMYJIbIaToOpH, JKEJTI0I0Y1l areHTH Ta 3arynyBadyi.

EmynbraTopy cnpusiroTh OTPUMaHHIO OJHOPIMHOI aucIiepcii TBOX B3a€EMHO
HEPO3UYMHHUX PIJIMH, OJIHA 3 AKUX PIBHOMIPHO PO3MOJAUIEHA B APYriil y BUIIIAI
HAWAPIOHIIIUX Kpamenb, a CcTabuli3aTopu MIATPUMYIOTH TaKy CHUCTEMY Yy
piBHOBa)kHOMY cTaHi. JKeorodi areHTH HaJaloTh TPOAYKTY CTPYKTYPH TeII0, TOI
SK 3aryilyBadi 30UTbIIYIOTH B'SI3KICTh XapuyoBOTO MPOAYKTYy. Ha mpakTuill Baxko
Tu(dEpeHIIiIoBaTH eMYyJIbraTopu Ta cTaOuIi3aTOPU, OCKUIBKH OUIBIIICTh XapuOBUX
moJricaxapu/liB BUKOHYIOTh JeKUIbKa (DYHKIIH OJHOYACHO B 3alie’KHOCTI Bix pH,
10HHOT CHJTH, KOHIIEHTpaIlil Ta MPUCYTHOCTI HIIKMX CIoayK [240].

XapakTep B3aeMOJii KOMIIOHEHTIB BOJ1a-OUTOK-TIOJIicaxapu 3alIeKUTh Bil
TakuX (pakToOpiB, IK KOHIICHTpAIlisl CKJIaloBUX cyMimli, pH Ta ioHHa cuia.

3arymiyBadi 1 )KeJI0I04Yl areHTH 3a CBOEI0 XIMIYHOIO MPHUPOJIOI0 € JIHIMHUMU
a00 po3raiy’)KeHUMH TOJIMEPHUMHU JIAHIIOTaMH 3 TIAPOGUIEHUMU TPYyMaMH, SKi
BCTYIAIOTh Yy (i3WYHY B3aEMOJII0 3 HAsSBHOIO B MPOJYKTI BOJOK. 32 BHHATKOM
nosricaxapuaiB O6akrepianpHoro (kcantan E 415 1 remmanoBa xamens E 418) Ta
TBAPUHHOTO TIOXO/DKEHHS (KENaTWH), 3arymiyBadl 1 OJKENIOIYl areHTu €
ByIJIeBOJaMu (IoJicaxapujaMu) POCIMHHOTO MOXOMKEHHSI ab0 pOCIMHHUMU
rigpokonoizamMu. IX OTpUMYIOTH 3 Ha3eMHHX POCIMH ab0 BogoOpocTeil. 3 OypHx
BOJIOPOCTEH OTPUMYIOTH allbl'iHOBY KHUCIIOTY E 400 11 comi E 401...404. HaiiGinpm
MOMYJISIPHI XKEJII00Y1 areHTu - arap (arap-arap) E 406 1 kapparinan (B TOMy 4uCI1

dbypuemnepan) E 407 — oTpuMyIoTh 3 4€pPBOHUX MOPCHKUX BOJAOPOCTEH, a MEKTUH
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E 440 — maituacrimie 3 s0dykK 1 LUTpycoBUX. POCIMHHI moJjicaxapuaud 3a
(YHKIIIMH, SIKI BOHU BUKOHYIOTH BJIIACHE B POCIMHHOMY OPTaHi3Mi, MOAUIAIOTH Ha
3aXUCHI KOJIOiqW, L0 BUAUIAIOTHCS POCIMHOIO MPHU MOLIKOHKEHHSAX (EKCyAaTH,
CMOJIM), 1 pE3epBHI MoOJIicaXapuaM, sIKI HAaKONMUYYKOThCA B HaciHHI. Jlo cMmon
Hajexartb: apabiHoranakran E 409, tparakaut E 413, rymiapabik E 414, xamenp
kapaili E 416, kamens rxatti E 419. Jlo pe3epBHUX mojicaxapuiiB - OOpOIIHO
HaciHHs pikkoBoro nepesa E 410, BiBcsina kamens E 411, ryaposa kamens E 412 1
kamenpb Tapu E 417.

3a XIMIYHOIO OYJOBOIO TIIPOKOJIOIAM MOJUISAIOTH HA TPU TPYNH: KHUCIHI
noJjiicaxapujad 13 3aJUIIKaMH YypPOHOBOi KHCJIOTH, KHCI1 TMoJicaxapuau 13
3IMIIIKAMU CIpYaHO1 KUCIIOTH 1 HEUTpaJIbHI MOJicaxapuau.

VY sIKOCTI 3aryinyBadiB 3aCTOCOBYIOTHCS KUCII TIPOKOJUIOIIH 13 3aTUIITKAMHU
YpOHOBO1 KHCJIOTH (Hampukiaj, TparakanT E 413 i rymiapabik E 414), a Ttakox
HEUTpabHI CIIOTYKH (HampuKiIad, kKameas 600iB pixkkoBoro nepesa E 410 i ryap E
412). Kucni nmomicaxapuau 13 3ajJUIIKaMU CipYaHOI KUCIOTH 3aCTOCOBYIOTHCS, SIK
XKemordl areHTH (Hanpukiaz, arap E 406 1 kapparinan E 407).

BnactuBocTi 3aryiryBadiB, 0COOJIMBO HEUTpaIbHUX MOJICaxapuiiB, MOXKHa
3MIHIOBAaTH HUIIXOM (i3uuHOi (Hampukiam, TepMidHOI) 0OpoOkH abo ILIIXOM
XiMiuyHOT Moaudikamii (HanmpukiIaa, BBEICHHSIM B MOJEKYJTy HEUTpadbHUX abo
ioHHUX 3amicHUKIB). Illnsgaxom ximiuHOi abo ¢izuuHoi Momudikamii KpoxMaro
MOKHA JIOMOITHCS: 3HIDKEHHS a0o0 MIABUILEHHS TEMIEpaTypu YTBOPEHHS
KIICUCTEepY; 3HWKEHHS a00 MiABUINEGHHS B’SI3KOCTI KJCHCTEpy; ITiIBUIICHHS
PO3YMHHOCTI B XOJIOAHIN BOJi, MOSBH €MYJIbI'YIOUMX BJIACTHBOCTEH; 3HUKCHHS
CXHJIBHOCTI J0 peTporpajaiii; CTIHKOCTI A0 CHHEpPE3uCy, Aii KHCIIOT, BHCOKHX
TeMIepaTyp, LUKIIB PO3MOPOXKYBAHHA-3aMOPOXKyBaHHs. [Ipu 11bOMy OTpUMYIOTH
pi3Hi Buan moaudikoBannx kpoxmariB (E 1400-1405, E 1410-1414, E 1420-1423,
E 1440, E 1442, E 1443, E 1450). o monudikoBaHUX MOIICAaXapUIIB TaKOK
BiTHOCATH cKJaaHi eipu nemrono3u E 461-467.

EdexTuBHICTh A1i TIAPOKOJIOINIB BU3HAYAETHCS HE TUIBKU CTPYKTYPHUMHU
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OCOOMMBOCTAMH 1X MOJIEKYJ (JOBXMHOIO JAHIIOTA, CTYIEHEM pO3TalyKEHHS,
MPUPOAOID MOHOMEPHHUX JAHOK 1 (PYHKUIOHAIBHUX TPYI 3 iX pO3TallyBaHHSM B
MOJIEKYJI1, HasgBHICTIO TJIIKO3MJIHUX 3B'A3KIB), a i CKJIAJOM Xap4OBOrO MPOIYKTY,
cnocoboM #oro oTpuMaHHs 1 yMoBamu 30epiraHHs. Ha po3uumHeHHs 1
JUCHEPryBaHHS T1IPOKOJIOIIB BIUIMBAIOTH po3Mip 1 ¢opma iX 4YacTOK, MUTOMA
MOBEPXHS, TPaHYJIOMETPUYHUN CKiad. Benuke 3HaueHHd Mae  crocio
OPUTrOTYBaHHS PO3YMHY (Aucnepcii): IHTEHCHMBHICTh 1 dYac MepeMillyBaHHS,
TeMIeparypa, 3HaueHHs pH, NpUCYTHICTh €JIEKTPOJIITIB, MIHEPAIbHUX PEYOBUH 1
PEYOBUH, WI0 NIISITAIOTh TiApaTyBaHHIO (HAMpHUKIA, ILYKPY), MOXKIUBICTh
YTBOPEHHS KOMIUICKCIB 3 IHIIMMH HAsSBHUMH B CHCTEMi CIOJyKaMH, IPOICCH
po3majny, 1o BUKIUKAIOThCS (pepmenTtamMmu abo MikpoopraHizamMamu. € 3aryCHUKH,
SKi MOXYTh YTBOPIOBATH acoIliaTH 3 IHIIMMH BUCOKOMOJICKYJISIPHUMHU
KOMIIOHEHTaMH Xap4OBOTO MPOIYKTY, IO BUKJIMKAE TIOMITHE 3DOCTAHHS B'SI3KOCTI.
[ToBeninka HEWTpadbHUX TOJICAXapwaiB, Ha BIIMIHY BIJ IOJIIEIEKTPOJIITIB,
NPaKTUYHO HE 3aJIeXKUTh BiJ 3MiHM pH cepenoBuilia Ta KOHIIEHTpAIIil COi.

I'emi (xeme) sABISIOTH COOOK0 JHUCTIEPCHI CHUCTEMH, IO CKJIQJIarOThCS
NPUHANMHI 3 IBOX KOMIIOHEHTIB — JMCIIEPCHOTO CEPeIOBUIIA Ta PO3MOLICHOI B
HOMY JAucrnepcHoi ¢aszu. JlucmepcHUM cepelioBUIEM € piauHa. Y XapyoBHX
CUCTeMax IIe 3a3BUYail BOJA, 1 TOMY T'€lib HOCUTh Ha3By Tiiporemnto. [lucnepcHoro
¢dazor0 € KEeTOUYUA areHT, MOJIMEPHI JIAHIIOTH SKOTO yYTBOPIOIOTH IMOIEPEUYHO
3MIATY CITKY 1 HE MAaloTh Ti€l PYXJMBOCTI, fKa € y MOJIGKYJ 3aryiryBada B
BHUCOKOB'SI3KHX po3urHaX. Boga B Takiit cuctemi (hi3M4HO 3B'A3aHA 1 TEXK BTpadae
pyxiuBicTh. HacmigkoM IIbOro € 3MiHa KOHCHCTCHIII XapdoBOTO IIPOIYKTY.
CtpykTypa 1 MIIHICTh Xap4yOBHX TeJliB, OTPUMAHUX 3 BUKOPHUCTAHHSIM PIZHHX
KEIFOIOYUX areHTIB, MOXKYTh CUIILHO BIAPI3HATHUCA.

I'enb IpakTUYHO € 3HEPYXOMIICHOI (POPMOIO KOJOITHOTO PO3YMHY (30JI10).
JIns IepeTBOPEHHS 30JIF0 HA reiib HEoOXiaHO, 00 MK PO3MOJUICHUMHU B PIAMHI
MOJICKYJIAaMUA TIOYaW MISATH CHJIH, IO BUKJIUKAIOTh MIKMOJEKYIISIPHE 3IIUBAHHS.

Ile mocsiraeTbcsi PI3HUMHM CIOCOOAMHU: 3HMKEHHSIM KUIBKOCTI PO3YMHHHUKA 3a
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paxyHOK BUIIAPOBYBAHHS; 3HWKEHHAM PO3YMHHOCTI PO3MOJAUIEHOT PEYOBUHHU 32
paxyHOK XIMIYHOI B3a€MOJli; JOJaBaHHS PEYOBUH, 10 CHPUAIOTH YTBOPEHHIO
3B'SI3KIB 1 MONEPEYHOIo 3LIMBAHHS;, 3MIHOIO TEMIEpaTypu 1 PpEryrOBaHHAM
BesurHU pH.

[ToyaTok reneyTBOpPEHHS CYNPOBOKYETHCS YIOBUIBHEHHSIM OpOYHIBCHKOTO
pyXy YacTHMHOK JucrepcHoi (a3u (3poCcTaHHSAM B'I3KOCTI), iX TlApaTaliero 1
YTBOPEHHSAM TMOJIMEPHOI CITKH. 3JaTHICTh MOJIMEpIB YTBOPIOBATH MOJIMEPHY
CITKY 3QJICKUTh Bl JTOBKHHHM 1 YMCia JIHIKHO OPIEHTOBAHUX JUISHOK IX MOJIEKY,
a TaKOX HAsBHOCTI OIYHMX JIAHLIOTIB, 110 CTBOPIOIOTH CTEPUUHI MEPEUIKOAN TPH
MDKMOJIEKYJISIpHIA  B3aeMojli. MexaHi3MH yTBOPEHHS Te€JIB MOXYTh 3HAYHO
BIIPI3HATUCS, Ha  CBbOTOJIHI ~ BHJAUIAIOTH TPH  OCHOBHUX  MEXaHI3MH,
IyKPOKHUCJIOTHUHN (BUCOKOETepU(IKOBaHI MEKTUHM), MOJENb "d€4yHOI yHmakoBKHU'
(Hanpukian, Hu3bkoeTepu(iKOBaHI MEKTUHU) 1 MOJENb MOJABIMHHUX CIipaneu
(Hampukaz, arap).

XapuoBi BOJOKHA. [HIIKMM  (QYHKIIOHATBHUM  JIOMEHOM  XapyoOBUX
HoJjicaxapuaiB € XapuoBl BOJIOKHA. 3TiIHO 3 3arajbHONPUMHATUM BHU3HAYCHHSM,
XapyoBl1 BOJIOKHA (XapyoBi BOJIOKHA) — ICTIBHI YaCTHHMU POCIMH YW aHAJOTIYHI
BYTJICBOJIHI, IO CTIHKI 0 pO3IICIUICHHS Ta abcopOIlli B TOHKOMY KHUIIICYHHUKY
JIOIMHA 1 YaCTKOBO a00 TOBHICTIO (DEPMEHTYIOTHCS B TOBCTOMY KHIIICYHHUKY.
XapuoBi BOJIOKHA MOCUIIIOIOTE/PETYIIIOI0Th EPUCTAIBTUKY KUIIIEUHUKA, COPUSIOTH
3MEHIIICHHIO PIBHS XOJIECTEPOITY Ta/abo TITIOKO3U B KpoBi [241, 242].

Jlo Kimacy Xap4oBHX BOJOKOH BXOJASTh HEMEpPETPaBIIOBaHI XapdoBi
moJlicaxapuau, JITHIH Ta IHII CIHOJYKA POCIUHHOTO TOXOJKEHHS, BOJIOKHA
TBApMHHOTO  IOXO/DKCHHS, a  TakoX  MoauQikoBaHI Ta  CHHTCTHYHI
HEeTMepeTpaBIOBaHl Xap4oBi mosicaxapuau (puc. 5.2). Xap4oBi BOJOKHAa MOYXKHA
MOAUTUTH Ha TPAJMIIiHHI Ta PYHKITIOHAIBHI.

Tpaauiifini xap4oBi BOJIOKHA OTPUMYIOTH IUISIXOM MIHIMaabHOT OOpPOOKH 3
POCJIMHHOI CHpPOBMHHM 1 TakKi XapyoBi BOJIOKHAa BBa)KalOThCA KOMIIOHEHTaMU

(1HrpellieHTaMM) XapuyoOBUX MPOJYKTIB, TOA1 SIK TaK 3BaH1 ()YHKIIOHAJIbHI Xap4OBI
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BOJIOKHA BHMAararTh OUIBIN CKJIQJHUX TEXHOJOTiM (XiMIYHI, E€H3WMAaTHYHI,
MeXaHI4Hi, TSpMIYHI Ta iHII1) 1 BBaXKalOThCs XxapuoBumu qodaBkamu (E 400 - 499).
[lepeBaramu (yHKIIOHAIBHUX Xap4yOBl BOJIOKHA € KOHTPOJIbOBAHUI pO3MIpP YaCTOK
1 BHIL@ BOJOYTpMMYIOYa 3JaTHICTh, LI0 HaOIMWXkae iX 3a (YHKIIOHAIOM [0

T1IPOKOJIOITHUX XapuOBUX CTaO1113aTOPIB.

Xapuosi mosicaxapuau
(XII)
s
| P N |
BucoKoMoTeKY/IIPHI Pe3ncTenTHi Kpoxmai Hu3bpkoMo1eKyIApHi
(BMXII) L (PK) (HMXB)
vy
|
I l .
Hepo3umnHi Po3unHHI / \ .
]g MX BMXB - PK1 - diznuso KI_H}KHH \
IXB ) | HemocTynHHit - OpyKIO3H
KpPOXMalb onirocaxapuat (©OC)
-PK2 — rpaHy1p0BaHHEH - 'amakTo3n
.I_[elmgnoaa {. Tizpokomoimn | Pe3HCTEHTHHA onirocaxapuns (I'OC)
- JIirHiH 5 - Kapparinas KpPOXMalb - TTomizekcTpoza
- Hepo31HHHHH - Kaneni - PK3 — peTporpannuit - PesncTenTHHI
IEHTOAH - Po34nHHI KPOXMamb Qanmo:e&cmlm /
- HeposunHHEHH [EHTO3AHH - PK4 — xiMiTHO
MeKTHH - Po3qnHHI MOTH(iKOBAHHIT
- B'Irﬂmﬁf"ff“ . eKTHHH @OXMBHB /
(Ipi&IAIB/ ILTICHL - B-I/IEOKAHE

BHX r1)1-16iB) (37AKOBHX)
\: 1Hmi ) —

Puc. 5.2. Knacudikanisi xapuoB1X BOJIOKOH

3a xapaKTepoM B3a€MOJIii 3 BOJOIO, XapyoBi BOJIOKHA MOJUISIOTHCS Ha
pO3UMHHI (MEKTHH, B-TJIIOKaH, rajJakToMaHaH, 1HYyJIH Ta IHIIl OJIirocaxapujy, o
He mepetpaBnooThess B KT nrogmam) Ta Hepo3umHHI (JIIrHIH, LETOJI03a Ta
TeMIIEITI0NI03a).

Hepo3umnanai Xap4oBi BOJOKHa € BHCOKOMOJICKYJISPHUMH CIIOJTYKaMH 1
BIJIMOBIZAIOTHh 3a aJCOPOIIII0 BOAM Ta ILIYHKOBO-KUIIKOBY PETYJISIII0, TOMI K
PO3YMHHI Xap4yOB1 BOJIOKHA € HU3bKOMOJICKYJISIPHUMHU 1 BIATIOB1IAIOTH 32 3HKCHHS

BMICTY XOJIECTEpPOJIY B KpPOBI1 Ta 3HUKEHHS BCMOKTYBaHHSI TJIIOKO3U B TOHKOMY
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kumeyHuky. Kpim  Toro, 30UIblIyeTbCcs — KUIBKICTH  1H(OpMmamii  moao
TEpaNeBTUYHUX BJIACTUBOCTECH HU3BLKOMOJICKYJSIPHUX Xap4yoBi BOJIOKHA. 30KpeMa,
MOKA3aHO, 110 JIeAKl HU3bKOMOJIEKYJISIPHI arapu Ta ajJbriHaTH MaroTh NPEeOIOTHUHY
aKTUBHICTh, 4 HU3bKOMOJICKYJISIPHI IEKTUHU — IMYHOMOIYJTIOI0YY.

Xap4oBi BOJIOKHA BUKOHYIOTh Taki (DYHKIIIi B IPOAYKTI, SIK: 3B'I3yBaHHS U
yTPUMYBaHHS BOJIOTH; 3aryllleHHs Ta cTaOUIi3allis; 3HWKEHHSI Mirpaiii BOJIOTH 13
HAYMHKH; 3a0€3MeUeHHs CHUIKOCTI CYXUX CyMilel; 30aradeHds OajlaCcTHUMH
PEUYOBUHAMM; 3HUKEHHSI EHEPreTUYHOT IIIHHOCTI1; TepMOCTaOUIbHICTE [243].

IneasibHi ~ Xap4yoBI  BOJIOKHA  TMOBWHHI  BIAMOBIJATH  HACTYIHUM
Bumoram [244]:

— HE MICTHTH KOJIHHUX IIKIJTMBUX JIJIS 3JI0POB'ST KOMITIOHCHTIB;

— OyTH BHCOKO KOHIICHTPOBAaHHMMH, II00 MaKCHMIi3yBaTH ITO3UTHBHHUM
BILUIMB; HE MaTH CMaKy, HEIIPUEMHOTO 3araxy, KOJIbOPY YU TCKCTYPH;

— MaTH 30aJJaHCOBAHMI BMICT PO3UYMHHUX Ta HEPOZYUHHUX BOJIOKOH;

— MICTUTH 010JIOT1YHO aKTHBHI KOMIIOHEHTH;

— He 3MIHIOBAaTH BJIACTUBOCTI MPOJYKTY, 10 SKOTO JOAAIOTHCS 1 MPU I[BOMY
XapaKTepu3yBaTUCs JOBTUM TEPMIHOM MPHUIATHOCTI;

— TapPMOHIYHO BNHCYBaTUCSI B TIPOIlEC BUPOOHMIITBA (TEXHOJIOTTUYHUUI
poIIEC);

— 3MIIHCHIOBATH OYIKYBAaHHM 0310pOBUYNI e(PEKT.

Taki xap4oBi BOJIOKHA, SK 1HYJIH, KapOOKCHMETHIIIIEII0IO3a, MMEKTHH, Ta
1HII1 HAOyJIM TIUPOKOTO 3aCTOCYBAaHHS y BHPOOHHIITBI MOJIOYHHMX MPOAYKTIB, J€
BOHU BUKOPHUCTOBYIOTHCS 3 METOIO MOKPAIIECHHS TEKCTYpPH Ta OPraHOJICITUYHUX
XapaKTePUCTHUK, TIABUIICHHS BOAOYTPUMYIOUOi 3AaTHOCTI, 3HI)KCHHSI CHHEPE3UCY,
a TaKOX MIABUIICHHS Xap4OBOI I[IHHOCTI MPOIYKTIB Ta MOCSTHEHHS 0370POBYOTO
edexTy.

VY cBiTHI ICHYIOYMX TEHJEHITIH PO3BUTKY Xap4OBOi MPOMHUCIOBOCTI, TAKUX SIK
KOHTpPOJIb O€3MEYHOCTI MPOAYKTIB XapuyBaHHS, €(QEKTUBHE BUKOPUCTAHHS

CUPOBUHHHUX PECYpCIB Ta MiHIMIi3allisl BIAXOM1B, MailOyTHE XapyOBUX BOJOKOH, 1
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0coOMMBO  (YHKIIIOHAJTPHUX  XapyoOBUX  BOJIOKOH,  BUTJIAJAE  JIOCUTH
NEpCIeKTUBHUM. PO3yMHE BHKOPHUCTaHHS BTOPHHHHUX TPOAYKTIB MepepoOKu
CUPOBUHHU € MEPIIOUEpProBOI0 METOI0 JOCIHIKEHb 0araTh0X HAayKOBHUX IEHTPIB,
apke Il CHPOBUHHI pPECypCM MOXKYTh OYTH YCHIIIHO NEPEeTBOPEHI Ha
(YHKIIOHAJIbH1 IHTPEAIEHTH XapUOBUX IPOIYKTIB.

Boanouac, po3poOka, BITPOBAKCHHSI Ta 3aCTOCYBaHHS
o) YHKIIIOHAIBHUX Xap4YOBHUX J00ABOK/IHTPEIIEHTIB MOXKE CYNPOBOIKYBATUCS
HU3KOI0 Tipobiiem. [lo-mepine, 11e BapTiCTh OTPUMAHHA MOJIN(DIKOBAHUX XapUuOBUX
nomicaxapunaiB. Ilo-gpyre, BHCOKa TeNeyTBOPIOIOYA Ta 3arymlylo4a 3JaTHICTh
TIPOKOJIOITHUX CTa0UI13aTOPIB, IO € MEPELIKOAO0I0 PH IX BUKOPUCTAHHI Y SKOCT1
Xap4YOBUX BOJIOKOH YH 3aMiHHHKIB MOJIOYHOTO JKHPY, OCKUTBKH IS 3IIACHEHHS
OCTaHHIX (YHKIIM HEOOXiTHO 3aCTOCOBYBAaTH 3HAYHO OUIBIII KOHIEHTpAIli
BIJIMOBIIHUX XapuoBUX mojicaxapuaiB. I[lo-tpere, Opakye iHdopmarllii 1010
NEBHUX  XapaKTEPUCTHK  XapyoOBHUX  MOJICaXapufiB, 30KpeMa  CTOCOBHO
MOJIEKYJISIPHUX Mac Ta PO3MOJAUTY KapOOKCHUIBHUX 3aJMIIKIB, IO HE JO3BOJISIE
3poOUTH MPaBUIIbHI BUCHOBKH PO B3a€EMO3B'SI30K X CTPYKTYpPHU Ta 3MiH Y MaTpHIL
npoaykty. Ilo-uyeTBepTe, moctae MUTaHHS PO3POOKH Ta BIPOBAIKEHHS METOJIB
KOHTPOJIIO BMICTY Xap4OBHUX MOJIicaXapHu/IIiB B XapuOBHUX MPOTYKTaX.

BuxopucranHs xapuoBUX [00ABOK PETyNIOEThCS BIAMOBIIHO 10 3aKOHY
Vkpainn “IIpo Oe3neyHICTh Ta SAKICTh XapuyoOBUX MPOAYKTIB”, BTIM, BapTO
KOHCTaTyBaTH, IO HAa CHOTOJHI HE CTBOPEHO [I€BOTO MEXaHi3My BCEOIYHOTO
KOHTPOJIO iX BUPOOHUIITBA Ta BUKOpUcCTaHHA. KpiMm Toro, mnsa edexTtuBHOT
HAyKOBOT KOMYHIKAIlii Ta BHUPIMIEHHS TEXHOJIOTIYHUX 3aBJaHb aKTyaJbHUMH
3aMUINAIOTBCA  TUTaHHS — TepMmiHoNOTii, Kiacu@ikamii Ta  3aKOHOAABYOTO
pETJIaMEeHTYBaHHS XapuyOBUX

[lexTuH Ta NMEKTUHOBMICHI PEUYOBMHHU HaOylu 3HAYHOTO BUKOPUCTAHHS B
PI3HUX TaTy3sX HAPOJIHOTO TOCTIOAapCTBa, 30Kpema [245-250]:

1. Ins TeXHIYHUX UUIed — Tpy BUpOOHULTBI D-ranakTypoHOBOM KUCIOTH; B

reoJIOrii MpU BUPOOHUIITBI IEKTUHOBOTO KJICHO; Y TEKCTUIbHIA MPOMUCIOBOCTI JJIst
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0OpOKM TKaHMH; B JINBAPHOMY BUPOOHHUUTBI SIK 100aBKa y (pOpMyBajbHI CyMIIli; B
noyirpadgii mpv  3aKpIUIEHHI JAPYKapChbKUX MaTepialiB; B METano00poOHii
IIPOMHUCIIOBOCTI MPY TapTyBaHHI JIeTaneil;

2.Y XapuoBUX TMPOAYKTaX BUKOPUCTOBYIOTh, SK Te€JI€yTBOPIOBaY,
eMyJIbraTop Ta cTaburizaTop;

3. Y meaunuHi Ta dapmariii 3 npodIaKTUYHOIO Ta JIKYBAIHHOK METOIO TIPU
PI3HOMaHITHUX 3aXap4yOBi BOJOKHAOPIOBAHHSX (OpraHiB TpaBieHHS, IHPEKUIHHUX,
I[yKpOBOI'O JiabeTy, MOJIapTPUTYy Ta 1H.), CTPYKTYPHOi OJMHHMII JIKAPChKUX
npenapariB Ta pajionpoTeKTopa.

BuBueHHs Ta BIAKPUTTS HOBUX BIACTUBOCTEH MEKTUHY MPOJOBXKYETHCS.
BukopucrtaHHd UUIROBOTO KOMIOHEHTY 3alieKUTh Bl HPUPOIH, CIOCOOY
OTpUMAaHHS, MOJIEKYJIApHOi Macu Ta cryneHio erepudikauii. Ilpu npomy

po3pobiieHH1 ciocodu aeerepudikaiiii BUcokoeTepudikoBaHUX MEKTHHIB.

5.2. Be3BigxoaHa eKoJIOTIYHO Oe3MeYHA TEXHOJIOrisi BHPOOHUUTBA

MNEKTUHOBOI'0O KOHIEHTPATy

AKTyaJIbHUM TIMTaHHSIM CBhOTOJICHHS € pPOo3po0ka 1 BIPOBAKCHHS
IIPOTPECUBHUX TEXHOJOTIM MepepoOKH Ta BUKOPUCTAHHS BTOPUHHUX CUPOBHHHHX
pecypciB  3a JOMOMOTor  (hi3MKO-MEXaHIYHHUX CIOCO0IB OOpPOOKH CHPOBHHHU.
3HauHUH 1HTEpeC BUKIMKAE€ BUKOPUCTAHHS MEXaHIYHUX KOJIMBAHb YIHTPA3BYKOBOTO
miamazony [251-255].

BupoOHHIITBO TEKTHHY € Ba)KJIMBOIO HEBIJ €MHOIO CKIIAJOBOIO Xap4OBOIi,
dapmareBTHYHOI Ta XIMIYHOT TPOMHUCITOBOCTI. [Ipy 11bOMY TEXHIKa Ta TEXHOJOTIS
HOTro BHPOOHWIITBA, $KI TOBHHHI OYTH OpIEHTOBaHI Ha EKOJIOTIYHICTh Ta
VHIBEpPCAIBHICTh, pO3BHHEH1 HeA0CTaTHRO [250, 256].

Y 3B’s3ky 3 1M HaOyBae aKTyaJdbHOCTI 3aBIaHHS  PO3POOKH
BUCOKOC()EKTUBHUX €HEPro30epiralounx Ta €KOJOTiYHO YHUCTUX IMPOIECIB Ta

oOJlalHaHHs, 110 JO3BOJISIIOTH peaji3yBaTH MepeBard BUKOPUCTAHHS YJIbTPa3BYKYy
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UIs  OTpUMAaHHS TEKTHHY 3 POCIMHHOI CHPOBUHH, 30KpeMa SOIyYHHX
BHYaBoK [257-260].

Ha ocHOBI nociiikeHb Ta BJIOCKOHAJEHHS IMPOLECIB YJIbTPa3BYKOBOI
KaBITal[IiHOT OOPOOKH sI0JYy4HOT CHPOBUHM 3aIIPOINIOHOBAHO CXEMH O€3BIAXOAHOTO,
€KOJIOTIYHO YHMCTOIO0 Ta EHEepro30epekeHoro BUPOOHULTBA. BcTraHoBineHO
ONTUMAJIbHI PEXKUMM 3alpPONOHOBAHMX TEXHOJIOTIH Ta YJIOCKOHAJIEHO 1X
anapatypHe odopmieHHS. TeXHOJOriYHy CXeMy BHPOOHMIITBA MEKTHHOBOTO
KOHIICHTpPAaTy Ha OCHOBi yJIbTPa3BYKOBUX KaBITAI[IHHMX TEXHOJOTIH HaBEJEHO Ha
puc. 5.3.

Cxemy po3poOneHO B pe3yiabTaTi EKCIEPUMEHTANbHHUX JOCTIIKEHb Ta
aHATITHYHUX PO3paxyHKiB [261-269].

BunydyeHHsT TEKTHHY 3 TICKTHHOBMICHOI CHPOBMHHM BKJIIOYA€  CTajil
NoJpIOHCHHS, TPOMHWBAaHHS, HaOyXaHHS Ta TPECYBaHHS IEKTHHOBMICHOT
CUPOBUHH, JTUCIIEPTYBAHHA-EKCTPAryBaHHSA, PO3JUICHHS TBEPAOi Ta piakoi ¢as i
KoHIeHTpYBaHHs. Cyxi s0ydHi BUYaBKH po3mipoM 1-2 mm, Boiorictio 8%
IIPOMUBAIOTh y BOJi npH Temreparypi 25-45 °C ta rigpomonyni 1:15 nporsrom 30
XapyoBl BOJIOKHA, MICJS YOro BUIJAUIAIOTH BOAY BiJ MPOMHUTOI CHUPOBUHHM Ta
PECYIOTh 10 BMICTY cyxuX pedoBuH 12—-14%.

[TigroToBIEHY CHPOBUHY 3MIIITYIOTh 3 BOJOKO Y CITIBBIIHOIICHHI BUYaBOK Ta
Bogu 1:5-1:15, migirpisarote 1o Temmepatypu cymimi 40-50 °C Ta nopmaroTs B
VIBTPA3BYKOBUHM KaBITAllIMHUMA amapar Ha CTafilo Oe3MepepBHOTO BHIYYCHHS
nekTuHy 3 Hei.  JlucmepryBaHHS — MPOTONEKTHHY Ta  €KCTparyBaHHS
BOJIOPO3YMHHOTO TIEKTUHY BUKOHYIOTH B YIBTPa3BYKOBOMY TIOJII TMPH TaKUX
napamerpax Ipouecy: iHTeHcuBHicTh 5-10 Br/cm?, TpuBamicts 45-60 xapuosi
BOJIOKHA. JlaJmi cyMmill HaaXxoQuTh Ha PO3ITICHHS, TOOTO BIIIIICHHS €KCTPAKTY Bij
BiJIITpaIlbOBaHNWX BUYABOK. BiIUICHHI €KCTPAKT YIapIOOTh Ta (GacyroTh.

[lepeBaramu 3ampoNOHOBAHOT TEXHOJOTI €: YJOCKOHAJEHHS CIOCO0y
OTpUMaHHS TEKTHHY Ta CIHPOIIEHHS TMPOIECY 3a PaxyHOK BHKOPHUCTAHHS

YJIBTPa3BYKOBO1 KaBITal[IHHOI OOpOOKH CHpPOBHUHM, BiAMOBA BiJi BUKOPUCTAHHS
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KHCJIOT 4YM OCHOB Ha CTaI[i'l' BUIIYUYCHHS KIIIHOYOBOTI'O KOMIIOHCHTA 13 CUPOBHHU,

€KOJIOTIYHA YUCTOTA Ta OE3MEYHICTh IpH 30€peKEeHH] BUCOKOIO0 BUXOAY Ta SIKOCTI

[IJIBOBOI'O KOMITIOHEHTA, MOXJIMBICTh OO0 BUKOPUCTAHHS BIINPaIlbOBAHUX

BUYABOK JJI1 BUPOOHUITBA MPOAYKTIB 3 IMiJIBUILIEHUM BMICTOM XapyOBUX BOJIOKOH

[266, 267].
MigrotToBKa CUPOBUHMU
BOAA | t=25-45 °C, t=15-30 xB
NPOMMBHA BOAaA Y
) MpecyBaHHA CUPOBUHMU

A 4

[lncnepryBaHHA-eKCcTparysaHHs,
g=1:5-15, t=40-50 °C, I=5-10 Bt/cm?,
1=45-60 xB

nom’aKkwWweHa BoAa

A

A 4

Po3pgineHHs ri

APONI3HOT Macw,

BiANPaLbOBaHi BU4ABKM

\ 4

€KC

®inbTpyBaHHA NEKTUHOBOTO

TPaAKTy

l

v

KOHUEeHTpyBaHHA,
t=60-75 °C, nig Bakyymom 0,075 MnMa, CP=18%

A 4

MeKTMHOBUIM KOHUEHTPAT

Puc. 5.3. TexHosoriuna cxema BUPOOHUITBA NIEKTHHOBOT0 KOHLIEHTPATY
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Jis  peanmizamii  TEXHOJOrii OTPUMAHHS NEKTUHOBOTO KOHUEHTpPATY
po3po0JieHO MalllMHHO-anapatypHy cxemy (puc. 5.4). Ilpu upomy niHis
CKJIAJAa€eThcsl 31 CTaHAAPTU30BAaHOTO OOJIAHAHHSA XIMIYHOI Ta  Xap4yoBOi
MIPOMHUCIIOBOCTI.

S6mydHi BuUYaBKM michas HAaOyXaHHS MOJAIOTbCS y €MHICTH 1 3
MepPEMIIYIOUUM MPUCTPOEM IS MPOMUBAHHS BOAO0. Jlaii CUPOBUHY BIIIUISIOTH
Bl BOJAM Ha PO3MOAUIBHOMY CHUTI 2 Ta BIITUCKAlOTh Ha LIHEKOBOMY Mpeci 3.
BinnpecoBaHi BMYaBKHM MOAAOTh y 30ipHUK 4, ne BiAOyBaeTbCs 3MINIYBAHHS 3
HIAITPITUM €KCTPAreHTOM JIiH11 oM SIKIIEHO1 BOJIU 5.

Cymilml mojaroTh 0 yJIbTPa3BYKOBUX KaBITal[IMHUX amapaTiB 6, y AKuX
0e3nepepBHO  3MIMCHIOETBCS TUCTICPTYBAHHI-CKCTPAryBaHHS TPOTONEKTUHY Y
BOJIHOMY cepenoBHili. J[OIIIPHO BUKOPHCTOBYBATH JEKiJIbKa OJIHOYACHO
NPALIOIOYUX anapaTiB, 110 J03BOJIIE OTPUMATH HEOOXITHY TPUBAIICTH 0OpPOOKH,
OpU  TUPKYJIALIT TEXHOJOTIYHOTO CepeoBHUINA, Ta 3a0e3MeuyuTd BU3HAYEHY
IPONYKTUBHICTH JIiHII. [lpu BapitoBaHHI TEXHOJIOTIYHUX TapameTpiB 0OpOOKH,
30KpeMa T1APOMOIYJISI, MOKJIHWBO 3MIHIOBaTH Yac 3a PaxXyHOK 3MIHHM KUJIBKOCTI
IIUKJIIB 00poOKH a00 MIBUIKOCTI pyXy B amapari.

VYbpTpa3ByKOBI KaBiTallliHI amapaTd MpU 3MiHI TapaMeTpiB KaBiTallii
MO>KJIMBO YHIBEPCAJIbHO BUKOPUCTOBYBATH ISl PI3HOT MEKTHHOBMICHOT POCIIMHHOT
CUPOBUHH.

Pozninennss 06pobieHoi Macu BimOyBa€eThCS y ITHEKOBOMY CTikadi 8 Ha
TBEpAY Ta PiAKY (MEKTUHOBUH eKCcTpakT) (pa3u. [lekTuHOBUI EKCTPAKT 30MPalOTh Yy
eMHICTh 9. Jlam eKCTpaKT NMEKTUHOBHM PIIKUN OUYHINYIOTh Ha KI3EIBI'YPOBOMY
¢uteTpi 10 Ta ynerpadineTpariiiHiii ycranosii 12.

OuwnieHnii  TEKTHHOBHM  €KCTPAaKT  MiAIrpiBalOTh y  MigirpiBadgi-
nactepu3aTopi 14 Ta KOHIIEHTPYIOTh Y BaKyyM-BUIapHOMYy amnaparti 16. [licis goro
MOXIIMBO #oro (acyBanns 1 30epiranas abo mojanbiia TEpepoOKa 3 METOIO

BUPOOHMIITBA CYXOr0 IEKTHHOBMICHOTO MTPOJYKTY.
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5.3. HdocuaigxenHss ¢i3uko-XiMiYHUX BJIACTHBOCTEH MNMEKTHHOBHX

eKCTPaKTIiB

JlocnimKeHHs] TPOBOJAMIIM 3 IEKTUHOBUMU €KCTPAKTAMM, 1110 Oy OTpUMaH1
13 CyXHUX sIOJIy4YHHX BHUYABOK, OOpOOJEHUX MPH PI3HUX 3HAYEHHAX IHTEHCHUBHOCTI
yABTPa3BYKy Ta TEMIIEpATypH CEpEAOBHUIIIA.

3pa3ku  JOCHIKYBAaHUX MEKTUHIB Oynud oOTpuMaHi npu oO0poOii B
ynbTpasBykoBoMy mnoni npu Temmepatypi 50 °C Ta iHTeHCMBHOCTI 3ByKa
5 — 10 Br/cm? IIpu mpoMy cepemHi HpoOu pigkoro SO6IyYHOro IEKTHHY,
OTPUMAHOTO TIPU Pi3HUX MapameTpax 0OpoOKH, MaIHl TaKi XapaKTePUCTHKHU:

1 mpoba — monekynsipaa maca — 200000, cryninb erepudikarii — 72%;

2 npoba — monekymsipHa maca — 180000, ctymninb erepudikaiii — 68%;

3 npoba — monekyisipHa maca — 165000, ctyminb erepudikaiii — 65%.

Onnier0o 3 HAWOUIBII Ba)XJIIMBUX BIIACTUBOCTEH NEKTHHY € 3JaTHICTH [0
YTBOPEHHSI TeiiB, M0 OOyMOBJIEHA iX XiMIUYHOKW OY0BOIO, OCOOJIMBICTH SKOi
MOJIATAE Yy TPAHC-TIONOKEHH] TIIPOKCUIBHUX TPYyN MpPU JPYyroMy 1 TPETbOMY
aToMax BYIJICLIO AaHT1APOTaJaKTypOHOBOI KHCIIOTH, IO CTBOPIOE MOXKIIUBICTH
YTBOPEHHS MDKMOJIEKYJISIPHUX MICTKIB, OOMEXEHIH THYYKOCTI MOJEKYJI 3a
paxyHOK icHyBaHHS 1|,4—TpaHC-IuaKcalbHUX 3B’SI3KIB MK MOHOMEpPaMH, a TaKOXK
HasIBHOCT1 CyXHX PO3YMHEHUX pedoBuH, pH Ta kanpito [268].

OckinmbKM  TEKTHUH, TPEACTaBICHMM y  mpobax  marepialry, €
BUCOKOETEPHU(IKOBAHNM, TO BU3HAYCHHS MPOBOJMIN B CHUCTEMI MEKTHH-I[yKOP-
KHCJIOTA.

3riIHO 3 AaHUMHU pHC. 5.5 TOKA3HUK TeJICYyTBOPEHHS 3HAXOIUTHCSA B MEXax
47-53 klla. Ilpm 1boMy HEOOXIHO BiA3HAYHUTH, IO BIH 3AJICKHUTH BiJ
IHTEHCUBHOCTI 3BYyKa, IO TAaKOX MIATBEPIKYEThCS TIOKa3HUKAMHU CTYIICHS

eTepudikarii.
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49

47

I'eneyTBOpIOIOYA-
3ATHICTD, KI1a

Puc. 5.5. 'eneyrBoproBajibHa 31aTHICTD

HaliBumuii nmoka3HMK Ma€ TEKTUH, OTPUMaHUU mpu oOpoOii SOTydyHUX

2. 3rigHo 3 pO3MIOJIIIOM

BUYABOK YJbTPa3ByKOM 3 IHTEHCHUBHICTIO 5 Bt/cm
BHCOKOMETOKCHUJIbOBAHUX MEKTUHIB 3a MOAU(DIKAIIISIMU 3TajlaHl 3pa3Ku, OTPUMaHi
Npu iHTEHCHBHOCTI 5 BT/cM?, BifmoBinany 3HaueHHSAM JOOABKM LIBUJKOI CagKH
(CM 70-80%), a 7-10 Br/cm? — cepemnpoi. OTpumaHi JaHi CBiZ4aTh IIpO
MOKJIUBICTh BHUKOPUCTaHHS BWJIYYEHOTO TEKTHHY $K TelIeyTBOpIOBaya Yy
BUPOOHUIITB1 KOHIUTEPCHKUX BUPOOIB KEJICHHOT TpyIu.

[TekTHHOB1 peYOBHHHU BOJIOAIIOTH 3/IaTHICTIO JIO KOMILJIEKCOYTBOPEHHS, SKa
0a3yeTbCs Ha BUIBHUX KapOOKCHJIBHMX Tpylax, a TaKoX crhenudigHii
KOOTICPAaTUBHIN B3a€MOJil MOJIEKYJ TMEKTUHY 3 10HAMH BaXXKKUX 1 PaJiOaKTUBHUX
MeTaliB [268].

JlocTimKEeHO 3MaTHICTh SIOIy9HOTO TMEKTHHOBOTO EKCTPaKTy, OTPUMAHOTO

il yac 0OpoOKK B yIETPa3BYKOBOMY IIOJII IIPH iHTEHCHBHOCTI 5, 7 Ta 10 Br/cm?,

710 KOMITJIEKCOYTBOPEHHS 13 COJISIMU CBHHITIO (puc. 5.6, 5.7).
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Puc. 5.6. Bnuius IHTEHCHMBHOCTI YJIBTPa3BYKYy Ha

KOMILJIEKCOYTBOPIOBAJIbHY  3JATHICTh TMEKTHHOBUX €KCTPAKTIB (BMicCT

nexktuHy 5 r Ha 100 r ekcTpakTy)

AHani3 eKCIepUMEHTAIbHUX JaHUX 13 BHU3HAYEHHS KOMIUIEKCOYTBOPEHHS
SIOJTy9HOT'O TEKTHHOBOT'O €KCTPAKTy 3 BMICTOM NeKTHHY 5 T Ha 100 T eKcTpakTy
CBIIUNTBH, IO IOKA3HUK 3POCTAE 3 ITABUIIEHHSIM I1HTEHCHBHOCTI YIBTPa3BYKY
nocsirae  HaiiBuIoro 3HaueHHs 14 wmr Pb%"/r npu mnokasuuxy 10 Br/cm?
JIoCITJDKEHHsST B3a€MOJIi1 MEKTHHY 3 MeTajlaMH 3JIMCHIOBAIM Yy CIaO0OKHUCIOMY
cepenoBuii (pH ekcrtpakrty 5,5-6,5), mo BiamoBinae HAWOLIBII IHTCHCUBHOMY
MPOILIECY Ta Y3TOKYETHCS 3 MTEPaTypHUMU JaHUMU [267].

3HaueHHSA KOMIUIEKCOYTBOPIOBAIBHOI 3/IaTHOCTI MEKTHHOBHX EKCTPAaKTiB
(BMicT mekTHHY 35%) KonuBaeThca B Mexkax 87-107 mr Pb%/r. IlopiBHsibHa
3IaTHICTh TIEKTUHOBUX EKCTPAKTIB 10 copOmii 10HIB CBHHIIO IOKa3ye, III0

CEJICKTUBHICTD 3POCTA€E 3 KOHIIEHTPAIIIEIO IEKTHHY.
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Puc. 5.7. Bruius IHTEHCHMBHOCTI VJIBTPa3BYKY Ha
KOMILJIEKCOYTBOPIOBAJILHY  3AaTHICTh NMEKTHHOBOI0 €KCTPAKTy (BMicT

nektuHy 35 r Ha 100 r ekcTpakTy)

TakuM 4YMHOM, pe3ylbTaTH JOCHIPKEHb CBiI4aTh MPO MOKIIUBICTh
BUKOPUCTaHHS  OTPUMAHOTO  TEKTHMHY  SK  KOMIUIEKCOYTBOpIOBaua  Ta
pamionporekTopa. ParioHansHOI0 1711 OOpOOKHM € IHTEHCHBHICTH YJIBTPa3BYKY
10 Br/cm?. KommiekcoyTBOpIOBalbHA 3JaTHICTH 3pOCTAE HPOMOPLIHHO BMICTY
MEKTUHOBUX PEYOBHH 1 JIOCSATAE HAWBUINUX 3HAYEHBb BIJ MEKTMHOBOTO €KCTPAKTY
710 TIpenapariB MEKTUHY.

S6mydHnii  TIEKTMHOBHM  €KCTPaKT, OTPUMAaHUK 3  BUKOPHCTAHHIM
YIBTPa3BYKy, Ma€ BHCOKi COpOILiiiHi Ta JeTOKCHKYrodi BiacTuBocTi [270]. Moro
MOXHa IIMUPOKO 3aCTOCOBYBATH M TPOPUIAKTUKA XPOHIYHUX MpodeciitHmX
OTPY€EHb, Yy XapdyBaHHI MpAIiBHHUKIB 13 MIKIIJTUBAMH ISl 370POB’ST YMOBaMH
mpari, B MICIIX paJiOaKTUBHHX CKOJOTIYHHX arpecid, a TakoX Y
npo(UTAKTUIHOMY XapdyBaHHI TpPH JIIKYBaHHI 3axap4yoBi BOJIOKHAOPIOBAaHb 3
PI3HUM CTYNEHEM BUPaXXEHO1 ayTOIHTOKCHKAIll y MpaliBHUKIB, 110 3a3HAJU Ha

BUPOOHMIITBI /1T COIeH BaXKKMX METaJiB.
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TakuM 4YMHOM, 3alpPONOHOBAHO TEXHOJOTIYHY CXEMY BHPOOHMIITBA
MEKTUHOBOI'O KOHIIEHTPAaTy 3 BUKOPUCTAHHSAM YJIbTPa3BYKOBUX KaBITAIL[IMHUX
TEXHOJIOT1M Ha CTajAli JUCHEPryBaHHA-€KCTPAryBaHHSA IPOTONEKTHUHY, SKa Yy
MOPIBHSHHI 3 TUIIOBUMHU Ma€ HU3KY IEpeBar: CIpOIIEeHHsS MPOLECY, 3aCTOCYBAHHS
K €KCTpareHTa oM’ sKIIeHY BOJAY, BUKOPUCTAHHS BiANPalbOBAaHUX BUYABOK SIK
XapyOBUX BOJIOKOH, €KOJIOTIYHA YHUCTOTa Ta Oe3neyHicTb BuUpoOHuLTBa. [lpu
IbOMY TOKa3HHKH TeJICyTBOPIOBAIBHOI Ta KOMIIJIEKCOYTBOPIOBAJIBHOI 3JaTHOCTI
OTPUMAHUX TNEKTMHOBUX €KCTPAKTIB MIATBEP/KYIOTh iX BHCOKY SKICTh Ta
MOXJIMBICTh BUKOPHUCTAHHS B PI3HUX Taly3siX HApOJHOTO TrocmojapcTBa. 3a
paxyHOK 3MIHU MapameTpiB 0OpOoOKH, 30KpeMa ITHTEHCUBHOCTI YJIBTPa3BYKOBOTO

I1OJIsA, MOJKJIMBO BIUIMBATH HA BCIIMYMHY 3a3HAYCHUX MMOKa3HUKIB.
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Ipuna BEPHUK
00KmMOp MeXHIYHUX HAYK, 00UeHm

cghepa HayKoeux inmepecis:

BUKOPHUCTAHHS YIIbTPA3BYKOBUX TEXHOJOTIH st
00pOOKH PIAMHHUX TUCIIEPCHUX CEPETOBUII]
Xap4yoOBUX Ta MEPEPOOHUX BUPOOHUIITB

Hapnis HOBI'OPOJACBKA
Kanouoam ciibCbK020Cn00apcbKux HayK,
ooyenm

cghepa naykosux inmepecis.
BIUIMB 010JIOT1YHO aKTUBHUX PEYOBUH Ha SKICTH 1
0€3MeyHICTh TBAPUHHUIIBKOI IPOAYKIIIT

Aaaa COJIOMOH

KaHOuoam mexHivHux HayK, 00ueHm

cghepa Haykoeux inmepecis:
1HHOBAIli y BUPOOHUITBI (PYHKI[IOHATBHUX
MPOJYKTIB

Csitiaana OBCIEHKO

Kanouoam cijibCbK0O20CN00apCcbKuXx HayK,
ooyenm

cghepa naykosux inmepecis.
IHHOBAITIIHI METO/IM TTiIBUIIICHHS e(DEKTUBHOCTI
Xap4YOBHX BUPOOHUIITB

Map’sna BOHIIAP

acucmenm

cghepa naykosux inmepecis.
IHHOBAIIIIHI TEXHOJIOTIi BUPOOHMIITBA MOJIOUHHUX
MPOAYKTIB (PYHKIIOHAJILHOTO IPU3HAYCHHS
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