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A prerequisite for the preservation of quality of minced
semi-finished products after defrosting is compliance with the
optimal conditions for refrigeration. However, it is not always
possible to maintain high consumer properties of frozen semi-
finished products, as the degree of destructive influence of low
temperatures on muscle fibers of meat raw materials also
depends on its quality. In order to stabilize the functional and
technological properties of low-grade meat raw material, which
is usually included in the composition of semi-finished products
and protection from the negative influence of physicochemical
factors on the quality of the frozen brooded semifinished
products the protein-polysaccharide formulations of cryopro-
tective action were developed. According to the results of the
research, it was established that the use of proteins of blood
plasma Vepro 75 PSC, sodium caseinate and plant fiber (wheat,
flax, plantain) as part of the chip contribute high quality product
with stable consumer properties.

The article presents the results of the influence of protein-
polysaccharide mixtures on the change of functional and
technological structural and mechanical properties of model
cutlets. It was established that the use of developed cryopro-
tectors complex mixtures in the model of meat filling systems
in the amount of 2% increases moisture-retaining capacity by
9.7...15.3%, compared with the control sample, reduces the
cryoscopic temperature by 2.09 ... 2.81°C, which positively
affects the quality indices of finished products. The most
functional composition of the complex cryoprotectors protein-
polysaccharide mixture is established containing the blood
plasma protein, sodium caseinate, plantain fiber and flaxseed in
equal proportions.

According to the results of the conducted research, the
use of protein polysaccharide compositions in the techno-
logy of minced semi-finished products allows to maintain a
dense structure of semi-finished products after 30 days of
storage in a frozen state and promotes the receipt of products
of high quality.
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BUBUYEHHSA KPIONPOTEKTOPHUX BIIACTUBOCTEM
BINIKOBO-NMONMICAXAPUOHUX CYMILUEN
y CKNnAAal NOCIMEHUX HANIBO®ABPUKATIB

0.1. Ckouko, B.O. [Ipyroseiiko, LI. llleBuenxo, M.M. MaciiikoB
Hayionanvnuii ynieepcumem xapuoux mexmonozit

Heobxionow ymosoio 30epesicenss SKICHUX NOKA3HUKI6 NOCIMeHux Hanispao-
PUKAMIB NiClA POZMOPONCYBAHHA € OOMPUMAHHA ONMUMANLHUX VMO8 XON0O0UNb-
Ho20 06pobaenns. Tlpome He 3a6dc0u ye dac 3mo2cy 30epeemiu UCOKT CHONCUBYL
GAACMUBOCIE  3AMOPONCEHUX HANIBHAOPUKAMI6, OCKIIbKU CMYRIHb PYUHIGHO20
BHIUBY HUZLKUX MIHYCOBUX MeMNepamyp Ha M s308i 80JOKHA M ACHOI CUPOBUHU
maxodic 3anexcums i 610 ii sixocmi. 3 memoio cmabinizayii pyHKYIOHANbHO-MEXHO-
JIO2IYHUX 8lacmueocmeti HU3bKOCOPMHOI M’SICHOI CUpOBUHU, WO 6X00UmMb 00
CKAAOY NOCIYEHUX Hanisghadbpukamie ma 3axucmy 6i0 He2amueHo20 eNausy Qizuxo-
XIMIUHUX (DAKMOPI8 HA SKICMb 3aMOPOANCEHUX NOCIHEHUX Haniegabpuxamie, 6yu
Ppo3pobeni 6inKko6o-noaicaxapuoni Komnozuyii kpionpomexmopnoi 0ii. 3a pezyiv-
mamamu nPo8eoeHUx 00CIOHCeHb BCINAHOBIEHO, W0 BUKOPUCMAHHSA DLIKI8 niazmu
kposi Vepro 75 PSC, kazeinamy nampiio ma pociuHHOi KIIMKOBUHU (NUUEHUYHO],
JIbOHY, NOOOPONCHUKA) V CKAAODI KOMAem CHPUSAE OMPUMAHHIO 8UpO006I8 BUCOKOI
AKOCMI 31 CMABITLHUMUY CROJNCUSHUMU BLACMUBOCTISIMU.

Y ecmammi nasedeno pezynomamu enaugy OiIK080-noxicaxapuoHux cymiuiel na
SMIHY YHKYIOHATbHO-MEXHONOSIUHUX | CIMPYKMYPHO-MEXAHIYHUX 6AACMUBOCHEl
MOOenbHUX 3pasKie komiem. Becmanoeaneno, wo sukopucmants pospobienux Kpio-
NPOMEKMOPHUX KOMNLEKCHUX CYyMiuied Y CKIa0l MOOeIbHUX M SCHUX (apuiesux
cucmem y kinokocmi 2% niosuugye 8o1020ympumyanvy soamuice na 9,7...15,3%,
NOPIGHAHO 3 KOHMPONLHUM 3PA3KOM, 3HUIICYE KPIOCKONIUHY memnepamypy Ha
2,09...2,81°C, wo no3umusHo 6NIUBAE HA NOKAZHUKU SIKOCMI 20MOGUX 6upodis.
Busnaueno nailbinows ynxyionanvHuill ckaa0 KOMNIEKCHOL KpionpomexmopHoi
OiKo60-noAICAXapuorol cymiut, wo micmums OLIOK NIA3MU KPOGI, Kazeinam
Hampito, KIIMKOBUHY HOOOPONCHUKA MA JIbOHY 3d PIBHUX CHIBGIOHOUIEHD.

3a pezynomamamu npogedeHux O00CHiOHCeHb 8CMAHOBNEHO, WO BUKOPUCTNAHHS
OIIKOBO-NOAICAXAPUOHUX KOMRO3UYIL Y MeXHON02Il nocivenux Hanigghadbpuxamis
Odae 3mo2y 30epeemu winbHy cmpykmypy Haniegpabpuxamis nicis 30 0i6 36epi-
2AHHS 8 3AMOPONCEHOMY CIMAHI | CHPUAE OMPUMAHHIO NPOOYKMIG BUCOKOI AKOCHII.

Knrouoei cnosa: 6inkoso-nonicaxapuoHi KOMno3uyii, Kpionpomexmopu, m scHi
cucmemu, nociveni Hanigghabpuxamu, Yyeumpu KPpUCmanizayii, 21uboKe 3amMopoxcy-
BAHHS, AKMUBHICb 800U

IMocTtanoBka mpodsemn. He3paxkaroun Ha miATBepKEHY e(dEKTHBHICTb, Ha-
BiTh Jy’K€ IIBHJIKE 3aMOpPOKYBaHHS M’SICHOI CHPOBHMHHU 1 M’CHHX HamiB(paOpu-
KaTiB 0e3 JoJaBaHHS PEYOBUH KPIOMPOTEKTOPHOI il MOXKE MPU3BECTH JI0 HE3BO-
POTHHX CTPYKTYPHO-(DYHKIIIOHANBHUX 3MiH KIITHHHOI W TKaHHHHOI CTPYKTYp
M’sicHuX cuctemH. [1in yac 30epiraHHas B 3aMOPOKEHOMY CTaHi B M’ SCHiil CHPOBHHI
BiOyBa€eThCs JAeHATYpallisi Ta/a0o arperarfist OUIKIB, O CIPUYUHSE BTPaTy (QyHK-
IIOHAJILHO-TEXHOJIOTYHMX BJIACTUBOCTEH OUIKIB M’sica. BomHo4YoC uepe3 MoIKo-
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JDKEHHS KIIITHHHUX MEMOpaH MOpYIIyeThesl 0anaHc OKMCHO-BiIHOBHHUX MPOIIECIB Y
0iKk OKHCHIOBAIBLHHX peakiiil. [Ipoliec po3MopokyBaHHS CYIPOBOMIKYETHCSI BTpa-
TOIO BOJIOTH, & Pa3oM 3 HEIO W NMOXMBHHUX PEUOBHUH. 3amoliraHHs abo 3HKEHHS
CTyIeHs JeHarypailii OUIKIiB ITiJ] BIUIMBOM 3aMOPOXKYBaHHS € MOXIIMBUM y pa3si
BBE/ICHHS JI0 M SICHHX CHCTeM KpionmpoTekTopiB. Edekt Bim BUKOpUCTaHHS Kpio-
MPOTEKTOPIB y CKJIaJi M’SICHUX CHUCTEM IOJISTAaE B TOMY, IO iX MOJEKYIH MOXYTh
HaOmkaTHes: abo 3B’sI3yBaTUCs 3 MOJIEKyJamu OuTKa 3a OyIb-SKUMH (YHKIIIO-
HAJTBHUMH TPYIaMH, YTBOPIOIOYM BOAHEBHI ab0 ioHHHH 3B’s30K. T0oOTO MOJEKyIu
OUIKIB HIOM BKPHBAIOTHCS MOJIEKyJIaMu KpiompoTekTopiB [1]. ¥V Ham yac akTyaib-
HOIO € Mpo0JieMa po3poOKK OiHAPHUX OLIKOBUX KOMIIO3HIIIH, SKi, KPIM 3JaTHOCTI
3HW)KYBATH HETATUBHUH BILIMB HU3BKUX TEMIIEPATYP, MOXKYTh HIBEITIOBATH HEIONIKU
HU3BKOCOPTHOI M’SICHOI CHPOBMHH Ta IOKPAIIyBaTH TEKCTYpHI XapaKTEPUCTUKH 1
XapuoBy MIiHHICTh M’sICHUX BUPOOiB. KpiM Toro, KOMOIHYBaHHS TBAPUHHUX OLIKIB Y
MEBHOMY CITIBBiTHOIIICHHI CIIPUSIE TAKOXK TOKPAIICHHIO 1X (YHKIIOHAIBHO-TEXHO-
JIOTTYHUX BIACTUBOCTEH 32 paxyHOK e(eKTy CHHEeprisamMy, IO TPOSBISIETHCS Y
MIJBUILECHHI MIITHOCTI CTPYKTYpPH 3MilllaHuX OUTKOBHUX remiB. [IpoTe migdip kpiomnpo-
TEKTOPIB VISl PI3HUX M SICHUX CHCTEM HEOOXIJHO 3IIHCHIOBATH OKPEMO, 3aJICKHO
BiJ] iX ckiamy Ta QyHKIIOHAIFHO-TEXHOJIOTTYHUX BIacTUBOCTEH [2; 3; 4].

MeTta cTaTTi: JOCHIIUTHA KPiOPOTEKTOPHI BIACTUBOCTI OLTKOBO-TIONICIXapHIHUX
CyMilliell TBApUHHUX OUIKIB 1 POCIMHHOI KJIITKOBMHH JJISl HIBEIOBAHHS HETaTUBHHUX
HACNI/IKIB BIUIMBY 3aMOpPOKYBaHHS Ha (DyHKIIOHAJIBHO-TEXHOJOTIYHI BJIACTHBOCTI
M’SICHOI CHpOBHHH, 3aIrl00iraHHsl 3HAYHOMY KPHCTAJIOYTBOPEHHIO Ta YIOBUIbHEHHS
repediry nporecy 3aMOpOXKYBaHHS,

Marepiasm i MeTomu. 3acTOCOBAaHO aHAITHYHI Ta EKCIIEPUMEHTAIbHI METOIH
JIOCITI/DKEHb OLTKOBO-TTONICAXapuHUX CyMiled 1 M’ICHUX (apieBux cucreM: (pizu-
KO-XIMIUHI (Iy11 BH3HAYEHHS SKICHOTO 1 KUIBKICHOIO CKJIaay Ta (YHKIIIOHAJIBHO-
TEXHOJIOTTYHUX XapaKTEPUCTHK), IHCTPYMEHTaIIbHI (JUIsl BUMIPIOBaHHS KPIOCKOMIYHOT
TEeMIIepaTypH, MOKa3HWK aKTUBHOCTI BOJM @), MaTeMaTHYHI Ta MaTeMaTHYHO-CTa-
TUCTUYHI (JUI1 MAaTEeMaTHYHOTO MOJICITIOBAHHSI, ONTUMI3allil CTATUCTHYHOrO 00pO0JICH-
HSl eKCTIEpUMEHTANBHUX JaHux ). [leHerpariito mociueHnx HaniBhaOpuKaTiB BU3HAYAIH
3a TIIMOWHOIO 3aHypEHHs IHJECHTOpa y JOCHIIHUIA 3pa3ok 3a temreparypu 20°C.
[poBouny Tpy BUMIpIOBaHHS Ha BIIKPHTIH TOBEPXHI 3pa3Ka Ha BIJICTaHi HE MEHIIIE
10 MM Bix Kparo BUpOOy 1 HA MAaKCUMAIIBHIH BiJICTaHi BiJ] TOYOK iHIIIMX BHUMIPIOBAHb,
mo6 nedopMoBaHa YacTHHA TIOBEPXHI HE YBIMIILIA B 30HY BHUMIPIOBAHHS, ITICISI YOTO
MPOBOJIMIIM TIEpEPAXyYHOK 3HAYEHHS ITEHEeTpallii y 3HaueHHS TIeHEeTPaIliiiHOT HAaPYTH.

[Toka3Huk aKTUBHOCTI BOJIH d,, MOJACIBHUX (hapIIEeBUX CHCTEM 1 M’SICHHX IOCi-
YeHUX HarmiBhaOpuKaTiB BU3HAYAIW 3a JIOMOMOIOK aHamizaropa rotronic Hygro
Palm-23. Kpiockomiuny TemriepaTypy MOACTBHUAX (aplIeBHX CHCTEM 1 M’SICHHUX
MOCIYeHNX HamiB(paOpHUKaTiB BU3HAYAIM METOJOM TEPMIYHOI'0 aHamizy, 1o Oa-
3y€ThCS Ha TIOOYI0B1 KpUBUX 3MIHHU TEMIIEPATypH Y Yaci.

S QyHKIIOHATEHO-TEXHOJOTTYHI Ta KPiocTaOili3yrodi KOMIOHEHTH y CKIIaii
M’sicHUX (papieBux cucteM Oyi0 AOCHIPKEHO YOTHPH KOMIO3HIIHHUX CyMillIei y
CriBBiIHOIIEHHI OiTKOBOi Ta momicaxapuaHoi ckianooi — 1:1. o ix criany
YBIMIUTK: OUTOK Mi1a3MH KpoBi, Ka3eiHAT HATPIIO Ta MIIEHWYHA KIITKOBHHA — CY-
Mimr Ne 1; OUTOK mia3Mu KpoBi, Ka3eiHAT HATPIO Ta KIITKOBHHA JHOHY — CYMIII
Ne 2; 6inok 1urasmMu KpoBi, Ka3eiHAT HATPil0 Ta KIITKOBUHY IOJOPOXKHHUKA —
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cymim Ne 3; OiOK IMJIa3MU KpOBi, Ka3eiHAT HATPIlO, KIITKOBUHY TOJOPOXKHUKA Ta
JpoHy — cymimr Ne 4. BinkoBo-mosicaxapuaHi CyMillli JOAaBaiv O CKIATy
MOJICTTBHUX (paplIeBUX CUCTEM, BUTOTOBIICHHX HA OCHOBI OJHOCOPTHOI SUTOBHYMHH
(50%) Ta HamiBxupHoi cBuHUHH (50%), vy KiTbKOCTI 2% 3a paXyHOK 3MEHIICHHS
OJTHOCOPTHOI SUTOBHYMHU. 32 KOHTPOJb Oyio 00paHO M’SICHY (aplieBy CHCTEMY
0e3 TBapHHHHX OUIKIB 1 XapuoBUX BONOKOH. OTprMaHi 3pa3ku (apury ImigiaBain
nepemimyBanHio 3a Temriepatypu 12°C mpotsrom 15 xB, GopMyBaiu y BHIIISAII
KOTJIET 1 3aMOpOXXKyBajM 3a Temreparypu Minyc 18°C. TpuBanicth 30epiranHs 3a
3a3HaueHol Temreparypu craHoBmia 30 mi6. Y Bcix 3pa3kax 10 3aMOpPOKYBaHHSI,
MICIIA PO3MOPOXKYBaHHS U TEPMIUYHOrO OOpOOJICHHS BH3HAYAIM OpPraHOJICHTUYHI,
¢i3uKo-XiMiuHi, (QYHKIIOHABHO-TEXHOJIOTIUHI, CTPYKTyPHO-MEXaHIYHI ITOKa3HUKH,
a TaKOXK TIOKa3HUK aKTHBHOCTI BOJIH @, TA 3HAYEHHS KPIOCKOIIYHOI TEMITEPaTypH.

PesyabTaTi Ta ix o6rosopennsi. O6pani sik KpiocTabinizaTopu OUIKK TIA3MHU
kpoBi Vepro 75 PSC Ta kazeinaty HaTpilo € TepMOCTaOITbHUME () YHKI[IOHATb-
HUMH O1TKaMH, 10 BUKOPHCTOBYETHCS SK MIPU MIHYCOBUX TEMIIEpaTypax, Tak i B
peKuMax macrepusaiii. BoHu € BUCOKOMOJIEKYIApHUME PEYOBUHAMH, IO 37aTHI
3HMKYBaTH WIBUJKICTh 3POCTaHHS KPUCTANB Ta 3aXHUINATH KIITHHH M’ SI30BOi
TKaHWHHU BiJi OCMOTHYHUX mepenaniB. KpiM Toro, BOHW BOJOJIIOTh BUCOKHMH
(YHKIIOHAIEHUMH BJIACTHBOCTSIMH Ta 3JIATHICTIO CTA0UTI3yBaTH M’ SICHI CHCTEMH.

XapyoBi BOJIOKHA TIIEHUYHOI KIITKOBUHH, KIITKOBUHHU JHOHY Ta KIITKOBUHH
MOJIOPOYKHUKA € MOJi()YHKI[IOHAJbHUMH KOMITOHEHTAaMH, 110 37aTHI MOKPaIluTH
KOHCHCTEHIIII0, aJcopOyBaTH BOJY, 3MECHIIMTH BTPATH MAacH Ta 30araTMTH KiHIIe-
BHIi TIPOIYKT OallaCTHUMH PEUOBHHAMH, aJie K 1 OUIBIIICTh BOJOKOH, IO MICTATh
CyMIIll PO3YMHHUX 1 HEPO3UMHHUX (paKiliii, MalOTh HEBUCOKY 3JIaTHICThH aJICOp-
oysaru xup [1—3].

Tabnuya 1. OpraHoienTHYHA OLiHKA TePMOOOPOOIeHUX MOAeIBLHUX 3Pa3KiB KOT/1eT
(n=3,P>0,95)

Jocinui 3pasku

Ha3sa nokasnuka

KOHTPOIIb | spasok 1 | 3pasok2 | 3pasok 3 | 3pasok 4
30BHILIHIN ¢dbopma oBasbHA, IOBEPXHs PIBHOMIPHO MOKPUTA IaHIPOBKOLO,
BUIJISA 0e3 po3ipBaHMX JOMaHUX KPaiB

CIIOCTEPIra€eThes Bifo-
KPEMJICHHS BOJIOTH
CHPUX — BJIACTHBI JOOPOSIKICHOMY M’SICY; Y CMKEHOMY BUIVISII — BIIACTHBI
IPOYKTy Oe3 CTOPOHHIX IPUCMAKIB Ta 3a1axy, 3 apOMaToM MPSHOLIIB

CHPHUX — pHUXJIa, KPUXKA | CHPUX — LIUJIbHA, TOTOBUX COKOBUTA, HIXHA,

Burnsan Ha po3pisi dbapiu 106pe nepemilanuit

CwMmak i3amax

Koncucrenis

B CMa)KEHOMY BUIJIAI HEKPHMXKa, PIBHOMIPHO NepeMilanuii gapiu
Temmneparypa B
TOBIIIi 3aMOPOXKE- He Bumie minyc 10
HOro nponykTty, °C
Maca BupoOy, I 70+5

[lpu opraHONENTHYHOMY JOCHI/PKEHHI MOJETbHHX 3pa3KiB KOTJET BCTAHOB-
JIEHO, 0 BUKOPHCTAHHS PO3pOOICHUX OUIKOBO-TIOTICaXapuJIHUX CyMilllel Yy Killb-
KocTi 2% He MPHU3BOAMTH JO TMOMITHUX 3MiH OPraHOJNENTUYHHX BIIACTUBOCTEH
JOCTITHUX 3pa3KiB KOTJET, HATOMICTh CIPHUSAE TMOKPAIICHHIO X KOHCHCTEHIIT Ta
MIJBUIICHHIO COKOBUTOCTI. Y ¢l 3pa3Ku JI0 3aMOPOXKYBaHHS BOJIOUIN POXKEBO-4ep-
BOHHMM 3a0apBJICHHSM, 3aIlaxOM, BIACTHBHM CBDKOMY M’SICY Ta HIKHOKO KOHCHC-
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TeHIliero. JloCmimHi 3pa3ku XapaKTepU3yBaJIMCs OLTBIIOK JIMIKICTIO MOPIBHIHO 3
KOHTPOJBHUM 3pa3koM. [liciisi po3MOpoKyBaHHSI JOCIHIiJHI 3pa3kd Malld OulbII
TemHe 3a0apmieHHs. HailOumplmi 3MiHM OpraHONENTHYHUX ITOKA3HUKIB ITiCHS
3aMOpOXKyBaHHS, 30epiranus npotsroM 30 1i6 i po3MopoKyBaHHS OyJIM BIIaCTHBI
KOHTPOJIBHUM 3pa3Kam, IO XapaKTEepU3yBaIIUCs PO3PUXICHOIO CTPYKTYPOIO M S30-
BOI TKAHMHHM Ta KUCITyBaTHM 3anaxom (Taoi. 1).

3 METOr PO3pO0JICHHS PEKOMEHIAIIIH 111010 3aCTOCYBaHHSI TOCIKYBaHUX OLJI-
KOBO-TIOJTiCaXapHIHUX CyMilllel siK ()yHKIIIOHAIbHO-TEXHOJIOT TYHUX THTPEIIEHTIB 3
KpioCTa0lIi3yI0OuMMH BIACTUBOCTSIMH Yy BUPOOHUIITBI MTOCideHUX HamiB(paOpukaTis
OyJIO JIOCTIKEHO XIMIYHUH CcKiajJ 1 (YHKIIOHAJbHO-TEXHOJIOTIYHI BJIACTHBOCTI
MOJIETIBHUX M’SICHUX ()aplIeBUX CHUCTEM 3 1X BUKOpPHCTaHHIM. Pe3ynbraTé mocii-
JUKEHb TMpeacTaBiicHi B Ta0il. 2. [IpoBeaeHi AOCTIKEHHS Aal0Th 3MOTY CTBEPUKY-
BaTH, IO BBEACHHS SK KPIOMPOTEKTOPIB y M’sCHI ¢apiieBi cHCTEeMH OLIKOBO-
noJicaxapuJHUX KOMIIO3UIII TO3UTHBHO BIUIMBAE Ha 30UIBIICHHS BOJIOTOYTpH-
MyBaJIbHOI 3maTHocTi Ha 9,7—17,3% Ta >KUpPOyTPUMYBaJIbHOI 3IATHOCTI Ha
9,4...9,7% MoIensHUX M’ICHUX CHUCTEM, IMOPIBHSIHO 3 KOHTPOJIBHHUM 3pa3KoM, IO
0Ee3yMOBHO CIPHSIE OKPAIICHHIO CTPYKTYPH MOJCIBHUX 3pa3KiB KOTIET (Tadm. 2).

Tabnuya 2. XimiuHuii ckiaaj, yHKIIOHATBHO-TEXHOJIOIYHI Ta CTPYKTYPHO-MeXaHiuHi
XapaKTepUCTUKHU MO/IeJIbHUX 3pa3KiB kotier (n = 3; P> 95)

[Toka3HuUKH KonTtpons 3pazok Ne 1 | 3paszok Ne 2 | 3pasok Ne 3 | 3pazok Ne 4
Macosa uactia 69,95 7147 71,50 72,67 72,56
BoJjiory, %
Macosa uactka 9,89 10,61 10,63 10,60 10,65
o11ka, %
Macosa uacria 19,46 17,19 17,14 16,00 16,06
KHDY, Yo
Macosa uacria 0,70 0.73 0.73 0.73 0.73
301u, %
pH, 6,0 6,02 6,07 6,08 6,07
B33, % 78,20 79,09 79,85 30,10 81,14
BY3, % 67,90 74,50 74,70 75,1 75,79
KY3, % 68,00 74,40 74,52 74,63 74,57
Emyzeryioua 69,80 79,90 79,86 79,91 79,88
34aTHICTB, %
Crabinemicts 77.30 89,40 90,40 89.95 90,02
emynbcii, %
Buxin 7458 30,76 81,30 81,78 81,83
[enerparisi, MM 28,4 19,7 17,9 17,6 17,09
Tenerpauiiina 17,25 24,87 27,37 27,54 27,63
Hanpyra, [la

Pesynbratu nociikeHb CBiIYaTh TAKOXK PO 3POCTAHHS CTAOLTBHOCTI M’ SICHUX
CHUCTEM JOCTIAHMX 3pa3kiB Ha 15,7—16,5% NOpiBHSAHO 3 KOHTPOJILHUM 3Pa3KOM.
OTxe, TPEACTAaBJICHI pe3yabTaTH MOCTIIKEHHS 3a3HAYCHUX IMOKA3HHMKIB Ial0Th
MOBHY YABY IIPO M’SICHI CUCTEMH, IX CTPYKTYPY, 3MaTHICTh IMOTJIMHATH Ta YTPUMY-
BaTH BOJIOTY IIijl Yac TEIIOBOI 00pobku [2—78].

3HIKEHHS MMOKa3HMKAa aKTUBHOCTI BOIU @, Y JOCTIIHHMX 3pa3KaX OOYMOBIIIOE
BIJIMIOBIIHE 3HIDKEHHS TEMIIEpaTypy IMOYATKy KpUCTali3allii BOJNOTH y M’ SCHUX
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(apeBux cucTeMax i, BiIlIOBIIHO, 3MiIHY XapaKTepy Mpollecy KpHrcTamizallii BOI!
y KITHHHIA CTPYKTypi M’s30Boi TkaHuHuU [5; 8]. Tak, 3Ha4eHHSA KPIOCKOIIYHOI
TEeMIIepaTypy CTAHOBWIIO JUIS KOHTPOJBHOTO 3pazka Minyc 1,75°C. Kpiockomiuyna
TeMIiepaTypa JOCTIIHUX 3pa3KiB CYTTEBO 3HIKYBallacsd i CTAHOBHIIA JJIS 3pa3KiB:
Ne 1 — minyc 3,84°C; Ne 2 — minyc 4,16°C; Ne 3 — minyc 4,58°C; Ne 4 — MiHycC
4,56°C. 30inblIeHHs TOKa3HUKA d,, TIOPIBHSHO 31 3HAYEHHSIMH JI0 3aMOPOXKYBAHHS
I pocmigaux 3paskiB Ha 0,002, a s koHTpoiabHOro — Ha 0,005, moscHIOEThCS
YaCTKOBHM PYHHYBaHHSIM KIITHHHHX CTiHOK 1 BHJIUIGHHSM M’SICHOTO COKY Ta €
OUIBIII CYTTEBUM JJIs1 KOHTPOJIBHOI'O 3paska [3; 5; 6].

[Tpu 3amopokyBaHHi 1 30epiraHHi B 3aMopoxkeHoMY craHi npotsirom 30 1i6 3wmi-
HIOETBCSI TAKOXK KOHIIGHTpAIliS BOAHUX PO3UMHIB M’SICHUX CHCTEM, IO BIUIMBAE Ha
3MiHY MoKa3HMKa pH Ta CHIM 10HHUX B3a€EMOJIN Yy HAOJMIKEHOMY 10 MOJICKYJIH
Oinka mapi. lle siBuIIe € HacTHiIKOM He JIMIIE JeriapaTaiii Ta arperaiii, ane i
posmajay TIIKOreHy, M0 3ajHIMBCS Yy M’SCi JI0 3aMOpPOXKYBaHHsS, Ta YTBOPEHHS
MojouHoi kucioTd. [lim wac 3amopoxyBaHHs, 30epiraHHs, PO3MOPOKYBaHHS i
TepMiuHOTr0 0OpOOIICHHS Y TIOCiUeHHX HamiBpadprKaTax CIiocTepiranoch He3HaUYHe
sHmxkenHs ermmunau pH Ha 0,02—0,04 BigHOCHO MOYaTKOBOTO piBHS pH.

BUCHOBKM

OtpumaHi pe3ysibTaTd MiATBEPPKYIOTh JONUILHICTE BUKOPUCTaHHS OLTKOBO-
MOJTICaXapuIHUX CYMIlIed y KiTbKocTi 2% sIK pedoBWH, il SIKMX HarpaBlieHi Ha
Kpio3axMcT M’scHHX (haplIeBHX CHMCTEM Bil BIUIMBY HM3bKHX TeMIeparyp. Ix
crabinmi3yroua Jiist TPOSIBISIETECS Y 3HIDKEHHI HEraTUBHOTO BIUIMBY (Di3MKO-XIMIYHHX
(dakTopiB Ha SKIiCHI IMOKA3HHKM IOCIYEHUX HamiB(aOpUKaTiB, y TOKpameHH] iX
KOHCHCTEHIIII Ta IJBMIICHHI COKOBHTOCTi. JIOBEIEHO, IO HAHOUIbII (YHKIIIO-
HAJILHOIO € OLTKOBO-TIOJTiCaXapy/IHa CyMIIII, 1[0 MICTHTh OLTOK IJIa3MH KpPOBI, Ka3eiHat
HATPIlO, KIIITKOBUHY MOJOPOKHHKA Ta JIbOHY B PIBHUX CITIBBIZIHOMICHHSX (CyMill 4).
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