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capacity of milk on the meadow, as well as on acid undergoes changes that occur with the disease of cows subclinical masti-
tis. Thus, in a group of healthy animals alkali buffer capacity on average for the group was 1.2+0.02, which is more than in
cow milk subclinical mastitis 14.2 %. These changes buffer milk on the meadow we can explain the fact that the milk of
cows suffering from subclinical mastitis contained less casein, compared with a control group of animals. Mass fraction of
casein in the milk of healthy cows were within the range of 2.43 to 2.64 % (2.52+0.02), which is more than milk cows for
subclinical mastitis by 10.7 % (p<0.001). Mass frequent total protein in cow milk was similar in both groups (p<0.5). Share
of total protein casein in milk cows for subclinical mastitis decreased to 73.5 % versus 81.8 % in the milk of healthy cows,
and the ratio between casein and serum proteins is 4.5:1 in the milk of healthy cows and 2.7:1 in the milk of cows suffering
from subclinical mastitis. By reducing the mass fraction of the total protein casein worse technological properties of milk, in
particular, it is bad rennet coagulates. The most suitable milk in cheese is the second class (15-35 min. Milk clotting time).
Table 1 shows that the rennet coagulation of milk of healthy animals was 35.2+2.5 min., Which is significantly less than the
milk of cows suffering from subclinical mastitis (P<0.05). Thus, according to the time of coagulation of milk cows in milk
first group dominated the second class, the second group — the third class. Such milk curd is sluggish and requires additional
calcium chloride introduced solutions that reduce clotting time of milk. We attribute this to the fact that the milk is reduced
calcium and violation factions ratio of casein in the milk of cows for subclinical mastitis. It is known that most factions have
raw o-, B- and k-casein in particular, which has the ability to form and stabilize micelles, thus causing the greatest impact on
the technological properties of milk, compared with other fractions. Resistant to rennet is y-fraction, and therefore its share in
casein should be least. This is what will be the prospect of our further research.
Key words: somatic cells, acidity of milk (total, active), buffer capacity, casein, rennet coagulation.
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KPUTEPII OIITHKA IMOKA3HUKIB SIKOCTI
TA BE3IIEYHOCTI MOPOXXEHOI PUBH

HaBeneni pe3ynpTaTH OIIHKK MOKAa3HHUKIB SKOCTI Ta O€3MEYHOCTI MOPOXKEHOI puOM Pi3HHUX BHUIIB (CKyMOpis, MHHTAM,
XEK) 32 OpraHOJENTHYHNMH, XIMIYHUMH Ta MiKpOOiOJIOTiYHUMH KpHUTepisMu. CEHCOpHA OLiHKAa CBIAYHTH NMPO 3HMKEHHS
SIKOCT1 pHUOHM i Yac TPHUBAIOTO MEPioay 3aMOPOXKYBaHHS 32 TAKMUMH MOKAa3HUKAMH SIK 30BHIIIHIA BUITIAI Ta KOHCUCTEHIIIA.
Opeprxani 1aHi 0i0XiMIYHOTO TOCHIIPKEHHS Y3TOMXKYIOThCS 3 CEHCOPHOIO OIIHKOIO. Y puOi CyMHIBHOI CBIKOCTI 3pocTana
KiJIBKICTh aMiHO-aMiaqyHOTO HITPOTeHYy Ta MOKa3HHK aKTHBHOI KHCJIOTHOCTI, OyJaM CYMHIBHMMH SKIiCHI peakiii Ha CipKoBO-
JIeHb Ta MEePOKCHAA3y, IO CBIIYNTH PO HAKOIMYEHHS B Hill MPOAYKTIB MPOTEOJIITHYHOTO PO3May. 3aJMIIKOBI KiJIbKOCTI
3a0pyIHIOBAJIEHUX PEYOBHH B MOPOXEHIH prOi He MepeBHIyBaId MAaKCHMAJIBHO JIOMYCTUMOTO PiBHS.

Kiwuogi ciioBa: MopokeHa puba, 6€3MeuHICTh, AKiCTh, CBIXKICTh, OPraHOJCNTHYHI MTOKa3HUKH, O10XiMiUHI MOKa3HUKH,
MiKpOO10JIOTi4HI IOKa3HUKH, TOKCHYHI €NIEMEHTH, PaTiOHyKIiIH.

IMocTtanoBka mpodaemu. OmiHKa SKOCTI MOPOKEHOT pUOH, TOKa3HUKH SKOI CYTTEBO 3MIHIOIOTHCS
ITiJ] 9ac TPUBAJIOTO TEPioy XOJOIMILHOTO 30epiranHs, 3amxau Oymna aktyansHor [1-3]. bioximiuHi
MIPOLIECH, SIKI BiIOYBAarOThCS B MOPOXKEHIN prOi, 3HAYHOIO MIpOIO BIUIMBAIOTH HA SIKICTh BUTOTOBIICHOT
3 Hei roToBoi npoykiii [4]. OCKIIBKH SIKICTh € CYKYITHICTIO 0araThOX BIACTHBOCTEH 1 03HAK MPOAYK-
Ty, TO OCHOBHOIO CKJIQ/IHICTIO OI[IHFOBAaHHS CTaHy MOPOXKEHOI prOM € 00’ €KTHBHE IMOETHAHHS 1 aHANI3
BCiX ITOKa3HHKIB, TOOTO ii KOMIIIEKCHA OIiHKa [5-8].

AHani3 ocTaHHIX HociimkeHb i myoJaikamiii. MeToro X0J0auibHOT 00poOKH pudu € 30epe-
XKeHHS 11 AKICHMX MOKA3HHKIB YIPOJOBXK TPHUBAIOTO 4acy. B OCHOBiI KOHcepBYyBaHHSI pHOU XOJ0-
JIOM JIeXKHUTh MPUTHIYSHHS MPOIIECIB XXUTTEMAISUTHHOCTI MiKPOOPTaHI3MIB Ta aKTUBHOCTI TKAHMHHUX
¢depmenris [3, 9, 10].

Haii6inbin iiiHHMME B pruli € a30TUCTI PEYOBHHH, SIKI B CBOIO Yepry Hpe/CTaBIicHI OlIkaMu Ta He-
O1TKOBMMHU KOMIIOHEHTaMH. Puba € BaXMBUM JDKepesioM OLIKOBOTO XapuyBaHHS JIIOAWHH, OCKUJIBKH
Ti OUIKM MICTSTh BCl HE3aMIHHI aMIHOKHCJIOTH. BijIbIlle MOJIOBUHM BCIX OLIKIB CKJIALAOTH OLIKA MIO-
(i0OpuIT M’S30BOTO BOJIOKHA — MiO3WH, aKTHH, aKTOMIO3WH. Jl0 CKJIajy CIONYyYHOI TKAHWHU BXOJUTH
HEMOBHOILIHHUK O1JIOK KojlareH. 3a MOPYIICHHS YMOB XOJIOIWIBHOTO 30epiranHs puou (HeAOTpUMaH-
HSl TEMIIEPATypHHUX PEKUMIB, IIOBTOPHE 3aMOPOKYBaHHS TOLIO) BiAOYBAa€THCS TiAPOTITHYHUNA po3Maj
OLITKIB 3 YTBOPEHHSIM aMiHOKHCIIOT, a30THCTUX pedoBrH. Lle B cBOIO "epry 3yMOBIIIOE MTOPYIICHHS TY-
propy TKaHWH, MOTipIICHHS OPTaHOJIENTUYHUX MMOKA3HUKIB, a 32 MOTJIMOJICHHS MPOIECIB pO3Many —
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ricyBaHHA poaykTy [11, 12]. Bucoky xap4oBy IiHHICTh Ma€ TaKOX XHP PHOHU, OCKIIBKH MICTUTH HE-
HACHYEHI XUPHI KUCJIOTH, Yy TOMY YMCII ¥ Ti, SIKi BiACYTHi B XHpi Ha3eMHUX TBapuH. 30Kpema Taki
JKUPHI KUCJIOTH SK JIIHOJICHOBA, JIIHOJIECBA, apaXiJJOHOBAa BOJIOMIFOTH BUCOKOIO 010JI0TITHOIO aKTHUBHIC-
T10. OZTHAaK, 32 BUCOKOTO BMICTY HEHACHYEHUX JKUPHHUX KHUCIIOT KUP PUOM € HECTIIKUM 1 JIETKO OKHC-
HIOEThCS Ta mporipkae [1, 3].

HenorpumaHHs yMOB 30epiraHHs, pi3Ki KOJIMBAaHHS TeMIIEPaTypPH, MEXaHIYHI MMOIIKO/PKCHHS, T10-
BTOpPHE 3aMOPOXXYBaHHS pUOHM 3yMOBIIOIOTH MOTIPIICHHS OPTaHONENTUIHNX, (HI3UKO-XIMIYHUX Ta Mi-
KpOO10JIOTIYHMX MOKa3HHUKIB MPOIYKTY. 3a3HA4YEHI 3MiHHA MPOAYKTY MOXKYTh HETaTUBHO BIUIMBATH Ha
3JI0pPOB’s JIIOJICH.

MeTta po00TH — OITiIHKA TIOKA3HUKIB SKOCTI Ta O€3MEYHOCTI MOPOKEHOI pUOH Pi3HUX BHIIB 3a KpH-
TEpISIMH CBIKOCTI.

Marepiaa i MeToauka gocaimkeHHss. MaTepianom Uit JOCTIKEHHs Oyia MOpoXkeHa puba pi3-
HUX BUJIB (X€K, CKyMOpisi, MUHTai). JlocmipkeHHs MOKa3HUKIB SIKOCTI Ta Oe3Me4HOCTi pubH MpoBo-
JIAJTH BIATIOBITHO 0 BUMOT YHHHUX JEP>KaBHUX CTAHIAPTIB.

OcHOBHi pe3yabTaTH AocTizKeHHs1. 1 opraHoNeNnTHYHOI OL[iHKH SKOCTI MOPOXKEHOI pubH 3a-
CTOCYBaJIM METOJ] CCHCOPHOTO aHami3y (Jerycrallito) y MmoeIHaHHI 3 ACCKPUNITOPHO-IPOQPIIEHUM Me-
TOJIOM, SIKHi OYB 3alpOTOHOBAHUN aMEPUKAHCHKUMH BUCHHMH JUISI HAOUHOTO CIIPHUHSATTS pe3ybTa-
TiB OPraHOJIENTUYHOTO TOCHiKeHHs (puc. 1, Tabm. 1).

KoncHCTeHNIS KoHCcHCTEHLIA

3oBHimHi#H 3oBHImHi
BHIJIA BHIJIA
Po3oupanns I'mazyp Pozbupannsa T'nazyp
A b

KoHcHCTeHIiA

3oBHimHIHR
BHIJISAN

Po30upaHHs Tnazyp

B

Puc. 1. IIpodinorpamu opranojienTHYHNX NOKA3HUKIB MOPOKeHOI pHOM:
A — munTa0; b — ckym6pii; B — xexka.

Sx BHITHO 3 OJIEPKAaHWX NAHUX, 3HAYHI 3MIHHM IIiJ] Yac 3aMOPOXYBaHHS BiIOYBAaIOThCS 3 TAaKUMHU
MOKa3HUKAMH SIKOCTI SIK 30BHINIHIA BUTJISI, KOHCUCTEHIS Ta miasyp. HaiiBuiny 3arainbHy OLIIHKY B
Oayax oTpumaiid podu ckymOpii. KoMriiiekcHa olfiHKka OpraHoJieNTHYHUX MOKAa3HHUKIB Xeka OyJja Ha
0,07 6ana, a MuHTar0 — 0,2 Gasia HIDKYOIO MOPIBHSHO 31 CKYMOpI€IO.
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Tabmuns 1 — Pe3yabTaT OLiHIOBAHHS OPTAaHOIENTHYHHX MOKA3HUKIB MOPO:KeHOI pHOH

s P Cepenne 3Ha‘I?HHﬂ

MHUHTa CKyMOpist XeK
30BHIIIHII BUNISA (TICIIST PO3MOPOIKYBaHHS) 4,66 4,33 4,66
Po36upanus pubu 4,33 5,00 4,33
Koncucrenmis (Imicist po3MOpoKyBaHHS) 4,00 4,33 4,00
3amnax (micnist pO3MOPOIKYBAHHS) 4,66 5,00 5,00
Skicth raaszypi 4,00 4,00 4,33
M+m 4,33+0,147 4,5340,200 4,460,169

3arajpHa mpodisiorpama ycix JOCHIKEHUX MPOO MOPOKESHOTO MUHTAIO TIOKA3y€ HE3HAYHI BiJXH-
JICHHS BCiX AECKPHIITOPIB, CKyMOpIii — TPhOX, XeKa — YOTHPBOX JECKPUIITOPIB.

['maszypyBaHHS TOBEpXHI pUOU TO3BOJISE TIOJOBXKUTH TepMiH ii 30epiraHHs Ta 3aXHINAE TPOIYKT
BiJl HETATUBHOTO BIUTUBY 30BHIIIHIX (akTopiB. KifbKicTh Tma3ypi Ha moBepxHi CKyMOpii Oyna B Me-
Kax HOPMH 1 CTaHOBHJIA B cepeiHboMy 3,8 %. KinbkicTh ria3ypi Ha moBepxHi MuHTato ckiana 4,2 %,
xeka — 4,5 %, mo nepesuiysaigo Hopmy Ha 0,2 ta 0,5 % BianosizHo.

Ouinka puOH JUIIE 32 OPraHOJENITHYHUMH MOKAa3HUKAMH € HEOCTaTHBOIO Ul OCTaTOYHOTO BH-
CHOBKY IIOJIO 11 SIKOCTI, HEOOXiHO BU3HAYATH TaKoXkK 1 OioxXiMiuHi mokasHuku [1, 5—8]. OnepxaHi Ha-
MU JaHi 0i0XIMIYHOTO JOCTI/KEHHST MOPOXKEHOI PHOM Y3TOIKYIOTHCS 3 JaHUMH OPraHOJICNTHYHOT
orinku (Tadm. 2).

Tabmus 2 — Oninka cBizkocTi Mopo:keHoi puon

XapakTepucTika
) C— MUHTal CKyMOpist XeK
sIKICHa Opra- | CyMHiBHA Op- | SIKICHA opra- | CyMHIBHa Op- | SIKICHa opra- | CyMHIiBHa Op-
HOJIENITUKA | TaHOJENTHKAa | HOJISNTHKA | TaHOJNENTHKA | HOJENTHKA | TaHOJIeTITHKA
HKiC.Ha peakiist ) N ) N ) N
Ha CIpKOBOJICHb
Peaxuiin + + + + + +
Ha NEepOKCHAasy
KitbKicTs aMiHo-aMiashoro | 550 016 | 0,79+0,006 | 0,580,008 | 0.72£0,007 | 0,62+0,004 | 0.78+0.006
HiTporeny, mr NaOH
pH, ox. 6,4+0,073 6,940,031 6,1£0,071 6,940,032 6,840,051 7,0+0,0067

Tax, mig 9ac qociipKeHHS Ha CBIXKICTh Mpo0 puOHM 3 BIAXWIICHHSAMH BiJl OPTaHOJIENITHYHHUX MTOKa3-
HUKIiB (30BHIIIHIA BUTIIS, 3aMaX, KOHCUCTEHITS) BOHH OYJIH OIiHEHI K CYMHIBHOI CBIXKOCTI 3a SIKic-
HUMH peakiisiMi Ha CIpKOBOJCHb 1 mepokcuaady. KimbKicTh amMiHO-aMiaqHOTO HITPOTEHY Yy Mpobax
pubH, sKi MayM CyMHIBHY opranojientuky nepepuirye 0,7 mr NaOH, 1mo € moka3HHKOM CyMHiBHO{
CBIXOCTI TIPOJTYKTY.

JlocipKkeHHSIMY BCTaHOBJICHO [7] mocTynoBe 3miiieHHs pH Bix KMCIOTo 10 HEUTPAILHOIO MOKa3-
HUKa YHPOJIOBK TPUBAJIOTO XOJIOJUIBLHOTO 30epiraHHs: Ha MoYaTKy 3aMOpoKyBaHHs puba mae pH B
Mexax 5,2—5,8, 10 CBITYUTH TIPO aKTUBHUH TiIpomi3 riikoreny Ta AT® i HakomMYeHHsI B M’ s13aX MO-
nounoi kucnoTu. Yepes 60 nHiB 30epiranns — 6,7—06,9, 10 € 03HAKOI HAKOIMMYEHHS JIY)KHUX TTPOIYK-
TiB BHACNIJIOK aBTOJNITHYHUX 3MiH OiNKiB. DinbTpaT 3 MOCTIKYBAaHHX HaMH MPOO PHOM CYyMHIBHOT
cBDKOCTI OyB 351erka MyTHyBaTHM Ta MaB pH 6,9 1 Buie.

Puba cymHIBHOT CBIXKOCTI MOKE CTaTH NPUYMHOIO Xap4oOBOI'O OTPYEHHS JItoJel. 3riAHO 3 BUMOTa-
MU HOPMATHBHO-TEXHIYHMX JIOKYMEHTIB Taka MPOAYKI[is O 30epiraHHs Ta peaji3aiii HaceJIeHHIO He
mijyisrae, a il mojajiblile BUKOPUCTAHHS 3aJICKUTh BiJ PE3yJIbTAaTIB OI[IHKKA MIKPOOi1OJIOriUHUX IMOKa3-
HUKIB.

Sk BUJIHO 3 OJIepyKaHHUX pe3yiIbTaTiB (Tabi. 3), y o/Hii mpodi MOpoxKeHOT pHOU He BUSBIICHO I1a-
TOTEHHHUX MIKpoOpraHi3miB. PiBeHb 3araibHOro MikpoOHOTO 3a0pyaHeHHs Ipo0 prOU CyMHIBHOI CBi-
XKOCT1 OyB HE3HAYHO BHILMM MOPIBHIHO 3 pHOOI0 0e3 BiAXMICHb OPraHONENTUYHUX 1 010XIMIYHHUX TO-
Ka3HHUKIB, ajie¢ HE TIEPEBUIYBAaB MaKCHUMAJIBHO JOMYCTUMOro piBHs. Taky puOHY CHpOBHHY J03BOJIS-
€THCSl BAKOPUCTOBYBATH JIJISl TEXHOJIOTIYHOT TIepepoOKH.
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Tabmuns 3 — [oka3HUKH 0e3MeYHOCTi MOPOKEHOT puoH

CepenHi 3HaUCHHSA
IToxa3nuk = - M=+m
MUHTai CKyMOpist XeK
Toxcuuni enemenmu:
MacoBa 9acTka ImoMOyMy, MI/KT' 0,02 0,01 0,03 0,02+0,006
MacoBa yacTka Kaamiro, Mr/Kr 0,003 0,002 0,029 0,011+0,009
MacoBa 4acTka apceHy, Mr/Kr 0,14 0,29 0,047 0,16+0,071
MacoBa 4acTka apreHTyMy, MI/KT 0,02 0,02 0,03 0,023+0,003
Ilecmuyuou:
I'XMUT Ta #ioro i3oMepH, MIr/Kr meHtie 0,5 meHtie 0,5 meHntie 0,5 -
JT Ta fioro i3omMepu, MI/Kr memte 0,5 meHtie 0,5 meHntie 0,5 -
Padionykniou:
Iesiii-137, B/ xr 4,7 9,9 6,9 7,17+1,507
Crponmiii-90, bx/kr 7,8 13,1 11,7 10,87+1,586
Mikpobionoziuni nokazHuku:
KMA®AuM, KYO/em® 4,2x102 4,3x102 9,8x10* (3,55x10%)+3125
BIKIIBIT HE BUALIEH] HE BUAIIEH] HE BUALIEH] -
CanmpMoOHeEMa B 25 T HEe BUJIUICHI HEe BUJUICHI HE BUJIUICHI -

VY tabnuii 3 HaBeJeHI pe3yNbTaTH KOHTPOIIO PHOU Ha BMICT AESKHX 3a0pyAHIOBaviB (BaKKi MeTa-
JY, PaliOHYKIIIH, TIECTUIINAN): 1X 3aJIMIIKOB] KUTHKOCTI Oy 3HAYHO HIDKYMMH TTOPIBHSIHO 3 MaKCH-
MaJIbHO JJOITYCTUMHMH PiBHSIMH.

BucnoBku. 1. Mopoxena puba 3 CyMHIBHOIO OpPTraHOJICNITHKOIO Majia MiABHIICHHH BMIiCT aMiHO-
amiaunoro HiTporeny (Buiie 0,7 mr NaOH) ta pH Bume 6,9, mo cBig4nTh IPO HAKOTIMYESHHS TPOTYK-
TiB MIPOTEOIITUIHOTO PO3MALTY.

2. MacoBa uacTKa IUIIOMOyMYy B MopoxkeHid pubi cranoBmina 0,02+0,006 mr/kr, kaamiro —
0,011+0,009, apceny — 0,160,071, apreatymy — 0,023+0,003 mr/kr, 1mo O0y/10 B MeXax perjiaMeHTO-
BaHOI HOPMH.

3. Kinpkicth MAD®AHM B pubi KonuBaacs Bif 4,2)(102 bi(o) 9,8)(104 KYO/CMS, 10 HE MEPEBHUIILY-
BaJI0 MaKCUMAJILHO JIOITYyCTUMOTO PiBHSI.

Jiist 00’ eKTUBHOI OIIHKH 3MiH, SIKi BiIOYyBalOThCS B MOPOXKEHIN prbi, HEOOXiTHUM € MOHITOPHHT KOM-
TUIEKCY MTOKA3HUKIB 1i IKOCTI Ta OE3MEYHOCTI YIPOIOBK BCHOIO TEPMIHY XOJIOMIIHHOTO 30epiraHHs.
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KpuTtepuu oneHKH mokasareJieil kauecTBa U 6€30aCHOCTH MOPO KeHOIi pbIObI

0. A. Xuukasn, B. B. Kopanusckuii

[puBeneHs! pe3yIbTaThl OLCHKN MOKa3aTelled KauecTBa U 0€30MaCHOCTH MOPOXKEHOH PBHIOBI pa3HEIX BHIOB (CKyMOpHS,
MHHTal, XeK) 110 OPTraHOJIENTHIECKUM, XUMHIECKIM U MUKPOOHOJIOTHIECKHM KpuTeprsiM. CeHCOpHast OIIeHKa CBHJIETENBCT-
BYeT O CHI)KCHHMH KadyecTBa PHIOBI BO BPeMsl JUTUTEIILHOTO TIPOIiecca 3aMOPaKUBAHUS 32 TAKUMH ITOKa3aTeIIMHI KaK BHEITHUI
BUJI ¥ KOHCHCTEHIMS. JlaHHbIe OMOXNMHUYECKOTO aHaIN3a COTJIACYIOTCSI C Pe3yIbTaTaMi CEHCOPHOU OIeHKH. B peibe comHm-
TEJILHOW CBEXKECTH YBEINYMBAJIOCh KOJIUYECTBO aMHHO-aMHAYHOTO a30Ta M MIOKA3aTeNlb aKTUBHOW KHCIOTHOCTH, OBLTH COM-
HUTEIHBIMH Ka4eCTBEHHBIC PEAKI[N Ha CEPOBOAOPOA U Mepokcuaasy. OcTaTouHbIe KOINIECTBA 3arPs3HUTEIBHBIX BEIIECTB
B MOPOXEHOI! pbIOe HE MPEBBIIAIN MAKCHMAIFHO JOIYCTUMBIX YPOBHEH.

KoroueBble ciioBa: MOposkeHast ppi0a, 0€30MacHOCTh, KA4€CTBO, OPTaHOJIEITHYECKHE MOKa3aTeNll, OMOXUMHYECKHE T10-
Ka3aTesu, MUKPOOHOIIOTHYECKHE TTOKa3aTeNn, TOKCHYECKHE 3JIEMEHTHI, PaJIUOHYKIIHIbL.

Evaluation criteria quality and safety of frozen fish

0. Khitska, V. Kovalivskiy

The article presents the results of the assessment of quality and safety of frozen fish of different species (mackerel, pol-
lack, hake) on organoleptic, chemical and microbiological criteria.

Evaluation of the quality of frozen fish, which figures significantly change during the long period of refrigeration stor-
age, has always been important. The biochemical processes that occur in frozen fish, mostly affecting the quality of its
manufactured finished products. Since quality is a complex combination of many properties and characteristics of the
product, the main difficulty evaluating the state of frozen fish is an objective combination and analysis of all parameters, ie
its comprehensive assessment.

The aim of fish processing refrigeration is to preserve its quality indicators for a long time. The basis of preserving fish
cold is inhibiting the processes of microorganisms and activity of tissue enzymes. The most valuable is the fish nitrogenous
compounds, which in turn are protein and non-protein components. Fish is an important source of protein for human nutrition
because its proteins contain all the essential amino acids. More than half of all proteins make up proteins myofibrils of mus-
cle fibers - myosin, actin, actomyosin. The structure of the connective tissue is deficient protein collagen. For breach of re-
frigeration storage of fish (non temperature, repeated freezing etc.) is hydrolytic breakdown of proteins with the formation of
amino acids, nitrogenous substances. This in turn causes a disturbance of tissue turgor, impaired sensory indicators, and pro-
cesses for deepening decay — deterioration of the product. The high nutritional value of fish has fat because it contains
nonsaturated fatty acids, including those that are not in the fat of land animals. In particular fatty acids such as linoleic, lino-
lenic, arachidonic have high biological activity. However, fish oil with high content of unsaturated fatty acids is unstable and
easily oxidized.

Failure to comply with the storage conditions, sudden fluctuations in temperature, crash, re-freeze the fish cause deterio-
ration of sensory, chemical and microbiological indexes of product. These changes of products can make a negative impact
on human health.

For organoleptic evaluation of quality frozen fish we used the method of sensory analysis (tasting) in combination with
descriptive -profile method, which was proposed by american scientists to illustrate the results of sensory perception re-
search. Significant changes during freezing occur with such quality indicators as appearance, texture and glaze. The highest

49



Haykosuit Bicauk Berepunapuoi meantnam, 2’2016

overall assessment of samples in scores received mackerel. Comprehensive assessment of organoleptic characteristics of hake
was at 0.07 points, pollock — 0.2 points lower compared with the mackerel. Total profilohrama all studied samples frozen
pollock shows a slight deviation of descriptors, mackerel — three and hake — four descriptors.

Glazing surface allows fish extend its storage and protects the product from the negative impact of external factors.
Number of glaze on the surface of mackerel was in the normal range and averaged 3.8 %. Number of glaze on the surface of
pollock was 4.2 %, hake — 4.5 %, which exceeded the norm by 0.2 % and 0.5 % respectively.

Assessment fish only for organoleptic characteristics is insufficient for a final opinion on its quality, must also identify
biochemical indicators. The results of biochemical studies of frozen fish agreement with the data of sensory evaluation. Dur-
ing the study, tests on fresh fish from deviations from organoleptic properties (appearance, smell, texture) were appreciated
as doubtful freshness in qualitative reactions to hydrogen sulfide and peroxidase. Number of amino-ammonia nitrogen in
samples of fish had uncertain organoleptic — more than 0.7 mg of NaOH, which is a measure of questionable freshness of the
product.

Scientists have established installed gradual shift of pH from acidic to neutral rate over a long storage refrigeration,
freezing fish at the beginning of a pH within 5.2-5.8, indicating that active hydrolysis of ATP and glycogen accumulation in
muscle and lactic acid. After 60 days of storage — 6.7-6.9, a sign of accumulation alkali products as a result of proteolytic
changes in proteins. The filtrate from the samples we have studied of questionable freshness of fish was slightly turbid and
had a pH of 6.9 and above.

In any sample of frozen fish is not found pathogens. Number of mesophilic aerobic and facultative anaerobic microor-
ganisms in fish ranged from 4,2x10? cells/cm® to 9,8x10* cells/cm?®, which does not exceed the maximum permissible level.
The level of total microbial contamination of samples of questionable freshness fish was slightly higher compared to fish
without deviations of organoleptic and biochemical parameters. Such raw fish is allowed to be used for technological pro-
cessing.

We had control in fish the content of certain contaminants (heavy metals, radionuclides, pesticides). These residual
amounts were much lower than the maximum permitted levels. Mass fraction of Lead in frozen fish was 0.02+0.006 mg/kg,
Cadmium — 0.011+0.009, Arsenic — 0.16+0.071, Silver — 0.023+0.003 mg/kg, which was within regulated standards. Number
of Cesium-137 was 7.17+1.507 Bg/kg, Strontium-90 — 10.87+1.586 Bq/kg.

For an objective assessment of the changes that occur in frozen fish, it is necessary to monitor a set of indicators of qual-
ity and safety throughout the all term of refrigeration storage.

Key words: frozen fish, safety, quality, sensory evaluation, biochemical parameters, microbiological parameters, toxic
elements, radionuclides.
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