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I10.0. Ko3onosa

Opecpka HalioOHaJIbHA aKaJeMis XapuoBHX TeXHouoTiH, KanarHa, 112, Oneca

COKOBMICHI HAMOI Ansa CNOPTCMEHIB

OOHUM i3 CYYACHUX HANPAMKIE PO36UMKY Xap4080i IHOYCMpii € UpOOHUYMBO (DYHKYIOHATLHUX
Hanois. Y cmammi 3anponoHosana MojicIuGicmy po3UUpents acopmumenmy COKOBMICHUX HaNoig
30 PAXYHOK Y8eOeHHs 00 iX CKAady eHepeemuyHol CK1adoeoi y euensioi bopowna 60608ux ma 31a-
KOBUX KYAbMYP, WO 003608€ OMPUMAMU NPOOYKIL 3 NIOGUWYEHOIO XAPHO0B0I0 YIHHICTIO MA (DYHK-
YIOHAIbHICIO.

Knrouosi croea: enepeemuuni Hanoi — 2i0poniz KpoOXmamo — OUHAMIYHA 6 SI3KIiCmb — Kielcmepu-
3ayis.

COKOCO[OEPXALLUE HAMUTKU ANnd CNOPTCMEHOB

OOHUM U3 COBPEMEHHBIX HANPAGTEHUN PA3GUMUST NUWEBOU UHOYCIMPUL S6ISLeMCsl NPOU3B0OCHBO
DYHKYUOHAILHIX HARUMKOS. B cmambe npednodicena 603MoANCHOCIb PACUUPENUsT ACCOPMUMEH-
Ma COKOCOOEPIACAUUX HANUMKOS 34 CYEM BBEOCHUsL 8 UX COCTNAG IHEPLEMUYECKOU COCMAGISIIOUel
8 6ude MyKu 60006bIX U 31AKOGHIX KYIbMYP, YMO NO380JIAem NOAYYUMb NPOOYKM C HOGbIUEHHOU
RUWEBOT YEHHOCMbIO U QYHKYUOHATILHOCTBIO.

Kniouegvie cnosa: snepeemuyeckue Hanumxu — UOPOIU3 KpAx MAaiad — OUHAMULECKAS! BS13KOCHb —
Kaeticmepusayusi.

JUICE CONTAINING BEVERAGES FOR ATHLETES

One of the modern trends of the food industry development is the production of functional
beverages. The opportunity to expand the assortment of juice beverages by entering as their
constituent the energetic component in the form of bean flour and cereals, which allows to obtain

the product with higher nutritional value and functionality is offered in the article
Keywords: energetic beverages — starch fermentation — dynamic viscosity — gelatinization.

I. BCTYII

XapuyBaHHS € OCHOBHHM (haKTOpOM B 3abe3re-
YEeHHI ONTHMAJBbHOTO POCTY Ta PO3BUTKY OpraHi3My,
aJanTarii 10 BIUIUBY Pi3HUX areHTIB JOBKIIUISL, SKOCTI
Ta TPUBAIOCTI KUTTA. 3MIHCHEHHS BCIX QYHKIIH ki B
OpraHi3Mi 3aJIC)KUTh BiJ] MPABWIGHO OPraHi30BaHOTO
xapuyBaHHs [1]. 310poBe xapuyBaHHS MOXKJIMBE JIHILE
3aBISKM BUKOPHCTaHHIO 3/I0POBUX XapuOBHX IPOIYK-
TiB. 3/I0POBI NMPOAYKTH MOBMHHI MICTHTH Pi3Hi iHrpe-
IEHTH B IOCTATHIN Ta 30ajJaHCOBaHIM KiIbKOCTI. 3Ha-
YHA YaCTHHA CY4YaCHHMX Xap4yOBUX IPOJIYKTIB BHACII-
JIOK padiHyBaHHS, IUCTHIAINI, NEPEKPHCTATI3ALIii,
KOHCEPBYBaHHS Ta IHIIMX TEXHOJOTIYHUX MPOIECIB
no36apieHa 6araTb0X 010JIOTIYHO aKTUBHUX PEUOBHH.
Crix BiAMITUTH, IO HE JIMIIEC TEXHOJIOTigHA TIepepod-
Ka 301THIOE IPOIYKTH XapUyBaHHS Oi0JIOTIYHO aKTHB-
HHMH pe4oBHHAMU. JlesiKi pOCIMHHI KyJIbTYpH B TeHe-
TUYHOMY IUIaHI HEJZOCKOHAJI, TOMY IO MICTSTh Majo
610JI0T1YHO AKTUBHHUX PEYOBHH.

II. AHAJII3 OCTAHHIX JJOCJIJKEHbD I ITY-
BJIIKAIIA

Jo dynxmionansaux npoayktiB (PII) BigHOCATH
MPOAYKTH, SIKi TMO3WTHBHO BIUIMBAIOTH HA 370POB'S
JIFOIMHY, TIPH PETYJIIPHOMY B)KHBAaHHI B €(DEKTHBHHX
no3ax. KpiM mocTayaHHS Xap4oBUX PEUYOBHH, SIKI Ma-
I0Th MO3UTUBHE O10JOTiYHE 3HAYCHHS IS OpPTraHi3My
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JIIOJIMHH, BOHM JIOTIOMAraloTh aJlaliTyBaTHCS J10 BILIH-
By 30BHIIIHBOTO CEpPEIOBHINA, IONEPEIUTH BHHHUK-
HEHHsI 3aXBOPIOBaHb Ta 3alO0IrTH HECBOEYACHOMY
crapinHio. @Il po3risigaroTe He TUIBKU K JDKEPEIo
IUTACTUYHUX PEYOBHMH Ta EHEprii, ajie W K CKIagHUI
MEIMKaMEHTO3HUH KOMIUIEKC, KU JI03BOJISIE OTpH-
MaTH  JOCTOBIpHHH  JIKYBaJIbHO-TIPOQUTAKTHIHHN
epext. Micme O®Il BH3HAYAIOTH SK MPOMIKHE MiX
MIPOIYKTaMH 3arajlbHOTO Xap4yBaHHsS, TOOTO THMH,
SIKI BXOJSITh JI0 PAlliOHy OCHOBHUX I'DYIl HaCelleHHS,
Ta MPOJIYKTaMH JIIKyBaJIbHOTO Xap4yyBaHH [2].

OyHKIIOHANBHI BIACTHBOCTI XapyOBUX IMPOIYK-
TIB BHM3HAUYAIOTHCSl OIOJOTIYHUMH Ta (apMakoJoriu-
HMMH BJIACTUBOCTAMH (DYHKIIOHAIBHUX 1HIPEIIEHTIB,
II0 BXOJATH A0 iX ckinany. Taki iHrpesieHTH MOBHHHI
BiJINIOBiJaTH HACTYITHUM BUMOTaM [3]:

— MaTH IPUPOTHE TIOXOKEHHS;

— BXKMBATHCS IIEPOPANIBHO, SIK 3BUYaiiHa 1Ka;

— HE 3HIDKYBAaTH NMO3WTHBHUX IIIHHOCTEH Xap4o-
BUX TIPOJYKTIB;

— Oyt Oe3neyHMMH 3 TOYKH 30py 30ajaHcoBa-
HOT'O Xap4yBaHHS;

— OyTH KOPHCHUMH JIJISI 3A0POB ' (KOPUCHI SIKOC-
Ti TOBHHHI OyTM HayKOBO WiATBEp/UKEHi, a J000BI
JI03M yXBaJsleH] (paxiBIpsIMu);

— MaTH TOYHO BU3HaueHi (i3uKO-XiMiuHI HOKa3-
HUKH, METOJIN JTOCIIiJDKEHHS SIKAX BiJIOMi Ta TOCTYIIH.

Ha cygacHoMy erami po3BUTKY XapuoBOi HAyKH 1
TEXHOJIOTIT MOXHa BHJUIUTH TaKi OCHOBHI KaTeropii
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(yHKIIOHAJIBHUX IHIPEIIEHTIB Xap4OBHX IPOAYKTIB:
BiTaMiHM; MiHEpalbHI PEYOBMHM; TIIIKO3UIU Ta 1301I-
PEeHOINN; TOJiHEHACHYEHI XHUPHI KHCIOTH, XapdoBi
BOJIOKHA; OJIIrOCaXapuIy, II0 HE 3aCBOIOIOTHCS; CTIMKI
KpOXMaJjl; aMiHOKHCIIOTH Ta NenTuaw; (EepMeHTH;
AHTHOKCHIAHTH; IPpoOioTHYHI OakTepii [4].

3rayHe Micre cepen (YHKIIOHATBHUX HPOIYK-
TiB 3afiMafoTh Harmoi. Y 3aKOpIOHHIH MpakTHIli QYyHK-
IIOHaJIbHI HAaIol YMOBHO IOJIISIOTH HA YOTUPU OCHO-
BHI Tpynu [5]: CIOpTHBHI, €HEpreTH4Hi, 310pOBi Ta
HYTPHUIIEBTHKH.

310poBi Hamoi MpU3HAYeHi Ui MacoBOTO CIIO-
JKMBaHHS Ta € HaWOIIbII MOMYJIAPHUMHE 3 (YHKIIOHA-
npHEX. 1[i Hanoi 30araveHi BiTaMiHAMU, MiHEpaJaMH,
HEHAaCHYCHUMH XHPHUMH KHCJIOTAMH Ta Xap4OBHMH
BOJIOKHAMH, SIKI CIIPUSIOTH TMONEPEIKECHHIO CEPLEBO-
CYAWHHHX, NUTyHKOBO-KHIIKOBUX Ta OHKOJIOT1YHHX
3axBoproBaHb. OCHOBHUM KOMITIOHEHTOM I[MX HAIOiB €
BOJIa, YaCTill 3a Bce MiHepasbHa; PPYKTOBi Ta OBOYEBI
COKH, iX CyMIiIlli; MOJIOYHa OCHOBA; CTUMYJIOIOYi pe-
4yoBHHU. Jlo wi€el rpynu BigHOCATH Hanoi cepii «ACE»,
Haroi Ha MOJIOYHIH OCHOBI Ta CTHUMYJISITOPOBMICHI
Haroi. Cepezl 340pOBHX HAamNoOiB Ha CXOJl HaWOLIbII
posmoBcrokeHuMHu € Hanoi cepii «ACE», ski otpu-
MaJli CBOIO Ha3By 4epe3 KOMIUICKC BITaMiHIB, IO
BXOJATH 10 iX ckiamy. Hamoi micTsaTh HE MeHII, HiX
20 % coky, SKuil 34e01IBIIOr0 MPEACTaBICHNH iX Cy-
Mirmmrro. /Io X HammoiB TaKOX 1HOI BBOAATEH XapUuoBi
BOJIOKHA Ta HEHACHYCHI XWpHI KucinoTH. Hamoi Ha
MOJIOYHIH OCHOBI MICTSTh 3HEXKHPEHE MOJIOKO Ta MaX-
Ty. Hampuknan, Hamit «GoBanana» (Himeuunna)
BKITIOYA€ MOJIOKO Ta CBiXi OaHaHH, SKi MICTAThH BiTa-
Mminu rpynu B, domieBy kucnory i kanmiii. Takox Bi-
nomi MosouHi Hamoi ¢gipmu Muermlch (Himeuunna),
SIKI MICTSITh 3HE)KUPEHE MOJIOKO, MAXTy, BUHOTPAIHUI
ykop, Biramin E Ta BiTaminu rpynu B. [lo ckiamy
HaroiB, SIKi MICTSITh CTUMYJISITOPH, HE BXOJHMTh CHEP-
reTUYHa BYTJIEBOJIHA CKJIAI0BA, BOHU MICTATH KOQeiH.
Jo takmx HamoiB BigHOCITH «Orange&Co» (Himeu-
YHMHA), SKUH CKIIaJa€ThCs 3 aneJbCHHOBO-O0aHaHOBO-
JMMOHHOTO COKY, HOT'YypTy Ta Koeiny.

Hanoi-HyTpuIeBTHKY MaloTh MiABHIIEHY Xap4do-
By WIHHICTh a00 BOJIOJIIOTH 3HAYHOIO OIOJOTIYHOIO
AKTUBHICTIO 32 paXyHOK 30aradeHHs iX JOJaTKOBUMH
XapuOBHMH PEYOBHHAMM: BiTaMiHaMH, MiKpOEJIEMEH-
tamu, (ocdomninigamu, He3aMiHHUMH JKUPHUMHU KHC-
notamH Ta iH. IIpukia oM Takux HarmoiB MOXYTb OyTH
30araueHi BiTaMiHaMu pPYyKTOBI Ta OBOYEBI COKH.

J1s clOpTUBHMX HAIOiB BUCYHYTI HACTYIHI BU-
MOTH: BOHH IIOBHHHI HOCTAa4aTH €HEPTil0 0 M’s3iB;
MiATPUMYBaTH Ta MOJNINIIYBaTH MNpale3JaTHICTb Op-
raHi3My; KOMIIEHCYBaTH BUTpaTu PigvHU mpu (iznd-
HHUX HaBaHTAXXEHHSIX; 0 IX OCHOBHOTO KOMITOHEHTHO-
TO CKJIaJy MOBHHHI BXOJIUTH, KPIM BOJM, JIETKO3aCBO-
IOBaHI BYTJIEBOAM Ta MiHEpaJbHI pedoBHHH (iHOAI
amMiHOKHCIOTH, Kodein). IIpukiaamoM CcHOPTHBHOTO
Haroio Moxe 0yt «Croxusau Bromm» (CLLA), sxuit
MICTHUTB MOXXUBHY cyMiml «BaTcoH», BiTaMiHH TpyIH
B, aHTHOKCHJaHTH Ta KEHbILIEHb. Y TPYITi CIOPTUBHUX
BUAUIAIOTH TPU KaTeropii HamoiB: i30TOHIYHI, rimep-
TOHIYHI Ta TiNOTOHIYHI.[30TOHIYHI Hamoi MiCTATH BYT-
JICBOJIM 1 PIIMHY Y HEOOXiTHIM KUTBKOCTI JJIS BiTHOB-

JIeHHS 1 BUTpaT npH Pi3MYHNX HaBaHTaKeHHsX. ['ine-
PTOHIYHI Hanol BUKOPUCTOBYIOTH SIK KOMITOHEHT Iif-
TOTOBYOi II€TH, SKii JTO3BOJISE CIIOPTCMEHY IIBHIKO
BiTHOBHTH BHUTpaueHi CHEPTETHYHI pe3epBH 0e3 BKMU-
BaHHS BEIIMKOI KiTBKOCTI ByrJIeBomoBMicHOI Dki. [i-
MTOTOHIYHI HAMoOi CHPHUSIIOTH HOpMAai3amii Ta BiTHOB-
JICHHIO BOJIHOTO OajlaHCy OpraHi3My Ta € HU3BKOKAIo-
pittanmu («JlafiT» Harmol). 3a peKOMeHIaIisIMH JTiKapiB
[6], mpu He3HayHMX ()I3UYHUX HABAHTAKEHHSX, SKI
TPUBAIOTh MEHII, HIX TOJMHY HEOOXIJHO BXKUBATH
3BH4aiiHy Boxmy. [lpu 3HauHMX (i3MYHMX HaBaHTa-
KEHHSIX HeOoOXiTHO BUITMBATH HaIlil, IPU [IbOMY MaTH
Ha yBa3i, IO MPH JOJaBaHHI y BOAY OyIb-sIKOI peuo-
BUHHM TIPOIIEC BCMOKTYBaHHS YHOBUIBHIOEThCS. Takox
PEKOMEHAYIOTh BUTOTOBILATH HAIlil Y JOMAIIHIX yMO-
BaX,JUI TOTO 100 OYTH BIEBHEHUMH Y SKOCTi KOMITO-
HEeHTiB. 3 IIi€i TOYKH 30py MPONOHYIOTH SIOTYIHHH,
aTNeTIbCHHOBHUM, BHUHOTPAaIHUN CiK SK OCHOBY IS
CIIOPTHBHUX HamoiB. J[0 AUTPy OXHOTO 3 IIMX COKIB
JOAAIOTh OAHY YalHy JIOXKKY CONI Ui HOMOBHEHHS
BUTpAT HATPIIO, SKUH BUXOAUTH 3 IOTOM.

Jlo CIOPTHBHHX HAMOIB BIJHOCITH TAKOX O1IKO-
Bi kokTelm. Cran OinkoBOi Hecraui Moxe OyTH SK
pe3yJIbTaToM HPUPOAHUX (I3UYHUX NMPUYMH (HAIPU-
KJIaJ|, TIPH BariTHOCTi), TaK 1 Pi3HUX COMATUYHUX 3a-
XBOPIOBaHb. BiTKOBI KOKTEWII JO3BOISIOTH HA NESKUH
yac BraMyBaTH TOJIOJ, TOTOBHHUTH OpPTaHi3M IOBHO-
LHiHHIMHA Ta 30aJJaHCOBAaHUMH 3aMiHHUMH Ta HE3aMiH-
HUMH aMiHOKHCJIOTaMH. BdeHi cTBepIKyloTh, IO
OLTKOBI HarO1, sIKi OMYJISAPHI cepel OIryHIB Ta 1HIINX
CIIOPTCMCHIB, HE BHUKOHYIOTh CBO€l QyHKIii. Tak
Oinbw, Hix 80 % CIOPTCMEHIB, SKi MPUAMAaIH y4acTh
y JIOCJIJDKEHHSX, B)KE MAIOTh Y CBOEMY pallioHi OLIOK
y IOCTaTHIH KijgbKocTi. B Toil ke uwac aHami3 KpoBi
NIOKa3aB, 110 Y OUIBIIOCTI 3 HUX CHOCTEPIraeThesl 3HaA-
YHE MiJBHIIEHHS BMICTy HAtTpis, MarHis, ¢oiieBoi
KUCJIOTA Ta 3aji3a. BiKMBaHHS TakMX HAmoiB MOXe
OyTH IPUYMHOIO OIIOBAHHS, TIPOOIIEM i3 30pOM, 3HAY-
HO{ BTOMH Ta XBOPOO ITEYiHKH.

EneprernuHi Hamoi Opi€HTOBaHI IEPEBaYKHO Ha
Momons [7,8]. g X HamoiB XapaKTepHUM € BMICT
BYTJICBOMIB (JKepena eHeprii), BiTaMiHIB, KodeiHy,
TaypuHy Ta IHIIMX iHrpenieHTiB. [IpHKiIazoM Takux
HaroiB Moxe Oyt «RedBull» (Asctpis). [eski
CIIOPTCMEHH 1 TMPEJCTaBHUKUA MPOMHUCIOBOCTI JOPiB-
HIOIOTh IIeW Hamii 10 3BUYaiiHOi KaBU. AMEpUKaHChKa
Axanemis TlemiaTpiB nonepepkae, 110 BXKUBaHHS Ha-
NOIB 3 CTUMYJIATOPAMHU KaTErOPUYHO 3a00POHEHO /IS
niteit 1 mimmitkiB. B KamigopHnii TpanmuBes BUnamox 3
qotupMa (HyTOOTHHUMU TPABILIMH, sIKi Oy TepMiHO-
BO T'OCHITaJi30BaHi 3 CTIHKOK TaxikapIiero abo 3 mij-
BUILEHUM cepueduTTsim. byno 3a3naueno, mo Bci Bo-
HY NI €HEPTeTUKH, 1 SKIIO J0JaTH JI0 IbOT0 3HEBO-
ITHEeHHs abo rpum, abo M00aBKH, SKi MICTATh KpeaTHH
Jui 301TBIIEHHS MacH, TO BCE II€ MiJBHIIYE PH3HUK
CepIeBOi apuTMii 3 JIETAIBHUM HACTiAKOM. AMepH-
KaHChKa acolliallis KOHTPOJ0 0e3aIKOTOJbHUX HAIOTB
3poOuiia BUCHOBOK, IIO 4epe3 KOMOiHAIII0 3 aJKoro-
JieM, 3a00POHEHUMH PEYOBHHAMH, JIIKAMH €HEPIeTUKU
MOTEHLIHO MOXYTh HEraTHBHO BIUIMHYTH Ha 3710-
poB’s, Ta B 44 % BumaakiB 1e Oyyo MiATBEPAXKEHO.
Aute OLIBII MOJOBMHYU 3BEpHEHb BHHUKA€E Y€pe3 BXKH-
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BaHHsJ CHEPreTUYHUX HAIOIB CaMOCTiiHO. BueHi miel
acolriamii JoBeH, 110 B)KUBAHHS CHEPreTHYHUX HaIo-
iB BHKIIMKae OE3COHHS, HEPBOBI pO3NaaH, HYHOTY,
MiABUIICHE CEepHEeOUTTSI Ta MEHII PO3IOBCIOKEHI
CHUMIITOMH TaKi SK: CYZOMH, CEpLEBY apUTMIIO Ta 3y-
MUHKY cepus y Jroaed 3 cymyTHiMu xBopobOamu. Ta-
KoK HaBEICHO YOTHPH oOdimianbHO 3a(iKCOBAHUX
BUIAJKy CMEpTi Yepe3 BXKUBAHHS CHEPreTHYHHX Ha-
OiB.

CHOpTHBHI Ta EHEPreTUYHI HAIOT BOJIOIIFOTH TO-
HI3yl0O4MM e(eKTOM Ta CTHMYJIOIOTh EHepreTHYHI
npoliecu y oprani3mi. Takox BBaXarTh, IO I1i HAMOT
MOBHHHI BHUBOJUTH 3 OpPraHi3My IIKiIJTUBI TOKCHYHI
PEUOBMHH, IIiJBUINYBATH CTIHKICTH OpraHi3aMy 10
XBOpOO y eKoJIoTiyHO HeOe3neuHux paifoHax [9].

III. META 1 3ABJAHHS CTATTI

OcTtaHHIM YacoM, 4epe3 3pOCTaHHsS JLTOBOI akx-
THUBHOCTI JIIOAEH, Yy TOBCAKICHHOMY XapdyBaHHI Ha-
Oyna MIMPOKOTO BIPOBADKCHHS TaK 3BaHA MPOMYKIT
MIBUAKOTO crokuBaHHs. L[5 nponykuis He 3a0e3neuye
aJICKBATHOTO 3aCBO€HHS OlomojiMepiB ki, Crpusie
MOIIMPEHHIO XBOPOO OpraHiB TpaBieHHs. TeMI KHUTTS
JUKTYE HEOOX1IHICTh MOTIOBHCHHS OPTaHi3MYy JIFOJHHA
KaJopisMu 1 OIOJOTiYHO AaKTHBHUMH PEUYOBHHAMH
MPOTSTOM JIHIIE JCKITPKOX XBWIMH (Ha XOIy), TOMY
HaW3pYYHIIINI BUA TPOAYKLIl y IbOMY BHIIAIKY —
Haroi. CamMe TOMY GHEpreTH4YHI Ta CHOPTHBHI Harmoi
MOYMHAIOTh BXOJIUTH B PAIliOH Xap4yBaHHS 3BUYAHOL
JTIOMUHU. AJe, K OyJio 3a3HAYCHO paHillle, BOHU HE
30a7aHCcOBaHI 3a XIMIYHMM CKJIaZoM Ta OLIBIIICT 3
HHUX MICTHTh CTUMYJISITOPH, SIKi HETATUBHO BILIMBAIOThH
Ha HepBOBY cucteMy. ToOTO mpuimB eHeprii nmpu ix
BXKHMBaHHI [Jle CaMOOOMaH OpraHi3my, sIKMid MOXXE MaTH
psiIl HEraTUBHUX HACIIJKIB.

HeoOxigHO HayKoBO OOIPYHTYBAaTH Ta CTBOPUTHU
TakKi TPOTYKTH IMIHPOKOTO BXKHUTKY, SIKi O ITO3BOJMIN
PO3B'S3aJIM TIPOTHUPIYYs, XapaKTEepHE Ul eHepreTHd-
HUX MPOAYKTIB, a caMe MK 00YMOBJICHOIO KaJIOpilHi-
CTIO, SIKY HAJalTh HYTpi€HTH-OiomoNiMepH, Ta iX 3a-
CBOEHHSIM OpPTraHi3MOM JIIOJMHHU 0e3 MepeBaHTaKEHHS
HITYHKOBO-KHUILIKOBOTO TPAKTY.

IV. BUKJIAJL OCHOBHMX MATEPIAJIIB JIO-
CJUTKEHHS

[HdopmariitHe AOCHTIIKEHHS TO3BONMIO BHCY-
HYTH OCHOBHI BUMOTH IOAO PO3POOJICHUX €HEepreTH-
yHnx HaroiB [10]: 3a0e3medyeHHs KaJIOpidHOCTI Ha
piBai 150 xkan Ha 100 T mpOXyKTY; MiABUILEHHS Ma-
cOBO{ YacTKH Oi0JIOTiYHO aKTMBHUX PEYOBHMH Y Haroi
Ta HaJaHHS TPOAYKTY IUIMHHOI KoHcucTeHIii. Jlms
3a0e3neueHHsT HEOOXiTHOI EHepreTHYHOl IiHHOCTI
HaroiB OyJio BHpimeHo 10 iX OcHOBH ((PpyKTOBUH UH
OBOUEBHH CiK) J0JaBaTH 3epHOBY abo 0000By ckia-
noBy y cmiBBigHOmenHi 70 ta 30 % BignoBiaHO.

3a coKOBi KOMITOHEHTH Oyl 0OpaHi COKH, BUPO-
OHHUIITBO SKMX HAHOUIBII PO3MOBCIOKEHE B YKpaiHi.
Jns GpykTOBUX HANOIB — Lie AO0MYYHHUH CiK; U OBO-
YEeBUX — MOPKBSIHUM. Y BHPOOHHUTBI COKIB OyiH 3a-
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CTOCOBaHi BiOMI pilleHHs 100 30epexeHHs BAP
CHPOBHHHU.

[Ipu 3MinryBaHHI COKOBOI Ta €HEPTeTUYHOT KOM-
MIOHEHTH, 3a SIKy BUKOPHUCTOBYBAJIM OOPOIIHO TOPOXY,
BiBca, KBacOJIi, TYCTHHA CHCTEMH KOPEITIOE 3 MaCOBOIO
YaCTKOI HamoBHIOBaua. JIOCTIIKCHHS 3aJCKHOCTI
MK MacOBOIO 4aCTKOIO HAIlOBHIOBAaYa Ta HOTO peoJIo-
TYHAMH XapaKTEPUCTUKAMH JIO3BOJIMIO BCTAHOBUTHU
HACTYITHI peLenTypHi KOMITO3MLil HamoiB (Tadui.l).
BucokokanopiiiHi ab0 eHepreTHdHi Haroi OTpUMad
Ha3By MikcHu.

Tabnuys 1—PenentypHi KOMITO3HUINI BHCOKOKAIO-
pifiHEX HamoiB

BrcokokaiopiiiHi Harol Ha OCHOBI SIOJIYYHOTO COKY

Hazsa | SAomyunmii | [opox, | Osec, % | SumiHHMIA
cik, % % coson, %o
Mikc 1 70 30 — —
Mikc 2 55 — 45 —
Mikc 3 70 15 — 15
Mixkc 4 55 — 23 22
BucoxkokasiopiiiHi Haroi Ha OCHOBI MOPKBSIHOT'O COKY
Has3Ba |Mopxkssuuii| T'opox, | Osec, % | SAuminanit
cik, % % conox, %
Mikc 5 70 30 — —
Mikc 6 55 — 45 —
Mixkc 7 70 15 — 15
Mixkc 8 55 — 23 22

VY Hamoi Ha OCHOBI TOPOXY HEOOXiIHO BBOJUTH
MacoBy yacTKy HamoBHioBaua 30 %. 3aBAsku creiu-
¢biuHiil rigpoTepmiuHiii 0OpoOLi BiBca ioro macoBy
YacTKy B Hamoi Baanocs miaBumuta 3 30 10 45 %. Y
HamosIX Ha OCHOBI KBacouii iI MacoBa 4YacTKa MOXe
O6yrn smme 20 %, a MpoBeeHHS TiAPOTEPMIUHOT 00-
poOKH He € epeKTHBHUM. Y CTaHOBIIEHO, 1110 BUKOPHC-
TaHHS 37aKOBMX Ta 00OOBMX KyJBTYp SK €HEpreTHd-
HOI KOMIIOHCHTH JI03BOJISE IMiJBUIIUTH KaJOPIHHICTH
BHXIJTHOTO COKY B 3...4 pa3u. B Hamosx Ha OCHOBI KBa-
COJIi HE BIAJIOCS CYTTEBO IMIIBUIIUTH iX KaJIOPiHHICT
Ta SIKICTh, TOMY OYyJIO BUPILIIEHO HE BUKOPHUCTOBYBATH
KBACOJIIO SIK HATIOBHIOBAY.

TexHouorist BUpOOHMIITBA HAMoOiB mepeadayae
TErJIoBy 00poOKy, sika MOXE 3MIHUTH iX KOHCHCTEH-
uiro. [Ipu ninBumenHi temneparypu no 100 °C Bxe
4yepe3 5 XBHIIMH B S3KiCTh cumcTemu 3poctae y 800
pasiB, a TpuBajie NMPOTPiBaHHS NPH LIUX XKE YMOBax
MIPU3BOJUTE IO TOAAIBIIOTO0 3POCTAHHSA 3HAYECHHS
B'SI3KOCTI, SIKE€ HE CMAMA€E TMiCIs OXOJIOMKEHHS CYMiIi,
10 0OYMOBJIEHO HASIBHICTIO OioIoJiMepiB, i HacaMmIe-
pen Kieiictepu3aniero KpoXMaiio, MacoBa 4acTKa KO-
ro B 37aKOBii Ta ©O00OBiii CHPOBHHI CKJIaaae
45...49 %.

3a YMOBU CTBOPEHHS TUIMHHOI KOHCHCTEHINI Ta
MiIBUIICHHS BUIKOCTI 3aCBOEHHS HAIOIB Tependa-
4yeHe 1X (pepMEeHTaTHBHE PO3PIIKEHHS. Y BHPOOHHIIT-
Bl eHEpreTHYHUX HAIMOIB HEe Oa)kaHo, MO0 B pe3ynbTa-
Ti TiAPONI3Yy YTBOPIOBAJIACS BEJIHKA KUIBKICTH MOHO-
Ta qucaxapuais. Ilo-miepiie, 11e HOSICHIOETHCS THM, IO
COKOBa OCHOBA HAIOIB BXXE Mae IIi CIIOJYKH B JIOCTAT-
HIill KUTBKOCTI, MO-ApYyre, BUCOKA MAacoBa YacTKa IHX
pPEUOBHUH, SIKI MOXYTh YTBOPHTHCS B pe3yibTaTi Til-
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poJi3y KPOXMAJIOBMICHOI CHPOBHHH, 3HAYHO IiJIBU-
IINTHh PiBEHb LYKpiB B KPOBI, NpHU3Belne A0 HecTayi
IHCYJiHY 1, SIK HACII/IOK, BIIOYAETHCS MEePEBAHTAXKEH-
Hi PoOOTH OpraHi3My HaBiTh y 3M0pOBOi IIOAWHU.
ToMy mpu BHUPOOHHIITBI BHCOKOKAJIOPIHHUX HAIOIB
OyJ0 BHPIIIEHO MPOBECTH JIMIIE PO3PIHKEHHSI KPOX-
MAaJll0 €HEPreTHYHOI KOMIIOHEHTH. JII JOCSATHEHHS
iei Mmetn Oy oOpaHi o-aminasu. Bubip hepmeHTHHX
npenapariB 00yMOBJIEHHH iX Jli€f0 B IIEBHUX CEpelo-
Bumax. Tak, B s0My4HO-3epHOBUX cyMimax pH
cepelloBuIla 3HAXOAUThCs B Mexax 3,8...4,6, a B Mop-
KBSIHO-3¢pHOBHUX 5,9...6,1, Tomy 3a amimomiTuyHi ¢e-
pMeHTH Hamu BuOpaHo aminocyoTwiin 1'20x (pH om-
taMyM 5,2...6,2 ) Ta ¢ppykramin FNT (pH ontumym
3,6..4,2). Sk ampTepHaTuBa (hepMeHTaM MIKPOOHOTO

TIOXO/DKCHHS, sIK Oe3ledHe Ta HEUIKiUIMBE JKEpesio
aMUIONITHYHUX (EpPMEHTIB, a TaKoXX CHepreTuYHa
CKJIaJJ0Ba HamoOiB OyJa IMoka3aHa JOUiTbHICTE BUKOPH-
CTaHHA SUMIHHOTO conoxay. CIiBBiZHOIICHHS 311aKO-
Boi i 0000BOI KOMIIOHEHTH Ta COJOAY B Hamoi 1:1
(tabm.1). OcCkinbkH MapaMeTpu MpoIecy pO3piKeH-
HS 3aJIe)KaTh Bijl BUJY KPOXMAJO Ta HOTro BIACTHUBOC-
Tel, Oynm BU3HAYEHI TeMIlepaTypH Kieictepu3arii
KpOXMaJliB. MIKpOCTPYKTYpHUMH  JOCIIJDKEHHIMHU
KpOXMaJliB TOPOXY, BiBCa Ta SYMCHIO YCTaHOBJICHI
M0YaTKOBa, KIHIIEBa Ta CEPEHsI TeMIepaTypH Kieic-
tepusauii (puc.l). dns ropoxoBoro Kpoxmai: 66,
72, 69 °C; mns BiBcstHOTO — 58, 62, 60 °C; nst suMiH-
Horo — 58, 62, 60 °C BiAMOBiIHO.
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Pucynok 1 — Temnepamyphi 30nu kieucmepusayii 015t 8i6CSIHO20, AUMIHHO20 MA 20POX06020 KPOXMAIE
1— nu1st BIBCSHOTO Ta TYMIHHOTO KPOXMAITIO; 2— JUISl TOPOXOBOT'0 KPOXMAITIO

Hamu Oynm ycraHoBieHi (akTopw, sKi BIUIABA-
IOTh Ha TPOIEC TiApoIizy KpoxmMamto. Jlo HUX BiTHO-
CSTh: BUI (DEPMEHTHOTO Ipernapary, HOro akTHBHICTbH
Ta KUIbKICTb, TEMIEPATypy Ta TPUBAIICTH IMPOLECY,
HasIBHICTb aKTUBATOPIB YM iHTiOITOPIB, CTYIIHb TOMeE-
7y OGopoliHa, iIHTeHCHBHICTh NepeMinryBaHHs. [Ipoiec
TipoJIi3y KOHTPOJIOBAIM 332 HACTYIMHHMH ITOKa3HH-
KaMH: HAaKOIMYEHHs PEAYKYIOUMX pEYOBHH, 3MiHa
B’SI3KOCTI HAIOI0, PO3MIp KPOXMAJIBHHX 3€peH Ta iX

3arajibHa KiUTbKiCTh. B pe3ysbTaTi MpoBeAeHHS AUCIIe-
pcCiifHOTO aHaNi3y HAmoiB Ha PI3HUX CTaHisX 00poOKH
YCTAHOBJICHO 3MiHM MOJICKYJISIPHOT MacH Ta cepeHbO-
ro CTyIeHS NOJiMepH3alii KpoXMaliB IO Ta IiCIL
rigpomnizy (tabnuns 2).

3MEHILIeHHS! MOJIEKYJISIPHOT Macu Ta CTYIIeHS I10-
siMepusanii y 4...12 pasiB 103B0OJIsIE HATATH TPOAYKTY
[UTMHHY KOHCHUCTEHIIIO, MOJIMIIUTH HOT0 3aCBOEHHS 1
3aJIXKHTh BiJl 0COOIMBOCTEH PO3PIIKESHHS.

Tabnuys 2 — Monexynapua maca ma cepedHitl CMyninb noaimepuzayii

CepenHiii cTy-
ExBiBaneHT- TIiHb MOJTiMe-
HocmninHi 3pasku HUH liameTp Mouexyaspia pu3anii Kpox-
’ Maca KpoxmaJiB .
MKM MaliB, MIFOKO-
3HUX OJTMHHIb
§ g | Ao00POO- 3508 17911047650 | 1106+45
g3 |Kku
= = -
g g |Memtod- )59 4072342030 | 251411
° & | pobku
Jlo 06po6-
=8 | 40+1,3 384315415210 2372495
= % [Ticns 00-
&3 25+1,0 30538+1250 18948
A & | pobkn
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V. BUCHOBKHA

CrioxxuBaHHA (DYHKIIIOHAIFHUX MPONYKTIB, MpPHU3HA-
YEeHUX I IIBHAKOTO BiJHOBICHHS CHJI OpPraHi3My,
Kpallle 3a BCE IPOXOINTh, SIKI0 BOHW BHTOTOBJICHI Y
BUTJIS/II HANOIB. AHANITHYHO Ta EKCICPUMEHTAIBHO
00TpYHTOBaHA TEXHOJIOTiS BUPOOHUIITBA BUCOKOKAJIO-
PIMHUX COKOBMICHHX HaIlOiB 3 BUKOPHCTAHHIM 3€pHa
3J1aKOBUX Ta 0000BUX KYJIBTYD, @ TAKOX ITiABUIIECHOIO
MacoOBOI0 YacTKOIO OiOJIOriYHO aKTHBHUX PEYOBHH,
JI03BOJISIE PEKOMEHYBATH ILi MPOAYKTH SIK JJISI BXKH-
BaHHS Y HOBCSKIECHHOMY JKHMTTI, Tak 1 JUIs JitojieH 3
MiABUIICHAMU (i3MYHUMHU HABaHTaXCHHAMU. Po3po-
OneHi Harmol He MalOTh HETaTWBHOTO BIUIMBY Ha HEp-
BOBY CHUCTEMY Ta € 30aJaHCOBAaHHMH 3 TOYKH 30pY
pamioHaJBFHOTO XapdyBaHHS.
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