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[IPUMEHEHUE XOJIOZA A7 COXPAHEHUS MACA

I-p Kapro Tpymuy
WHCTHTYT TEXHONOTUM MsAca,
COPI

B mpomJyom TOAy, B Maieme, B ceccuu "OXIaxZeHue , SaMOPaxuBaHUE U
pa3MOpax;BaHMe MAca" BO BCTYNMTENBHOM AOKIAZE NOZ HasBaHueM "Xo-
J0Z B Npou3BoZCTBE MfAca" A-p OJymKW npeicTaBuil McUepOHBapuuiz 00-
30p JMTepaTypH ¥ TPYZAOB, B KOTODHX MCCIEZOBaMChH BO3AEHCTBUE XO-
707la HA MHINY, 8 TAKKE CNOCOOH, 3aTOPMAXMBANUNE COKpauEHWe CapKO-
MeEpa B TeueHHE OXJAXAEHUA, T.€. MEXaHUUECKWE, 3aMeANAnlue NHTEH-
CHBHOE OXJaxJeHHe ¥ 3ISKTPUUECKO# CTUMYNAUNM, KAK 3BEHTYAJBHOTO
PYTHHHOTO cnocoOa B npakTuke (B.Omymeu, I976). lMeHHo moaToMy
OTPaHAUYCH B CBOEM BCTYNUTENBHOM LOKJIAZE NPEMMYLECTBEHHO Ha HOBEfi-
mpX TpYZax IO COGCTBEHHOMY BHOODY, A€Jaf B OCHOBHOM yNOp Ha TPYZH ,
NpeICTaBJIECHHHE Ha 3T0T KoHrpecCc, 8 TaKke Ha DBEHTYAJbHYO, UMU Bh-
3BaHHYD ' AUCKYCCUNO .

KpoMe TOr0, fi XOTEJ Ob HANOMHATH, YTO 3/€Ch, B MOCKBE, B CEH-
T6pe 1975 roma, cocrosaiacA XIY MexzyHapoxiHH{ KOHTDPECC IO XOJOZY,
Ha KOTOpDOM, UMEHHO HA CECCHM DPACCMATPUBAEMOit 00 JNacTH, OHJI  MpeA-
CTABJEH DAZ MHTEPECHHX ZOKIaZ0B. ECTECTBEHHO, YTO 1 B CBOEM [OK-
jaze o0pamych K HEKOTODHM M3 HUX.

Oxwt'a x' e H nE

Ing moJyueHMs MACHHX NPOAYKTOB BHCOKOTO KauecTBa TpPeOyeTcs WU-
POKOE MCNONH30BAHME XOJOZA. BCECTOPOHHME MCCIEZOBaHUA OuOPUanye-—
CKMX, GUOXMMNYECKNX, TMCTOJOTUUYECKUX W APYTUX UBMEHEHM#, NMpoUcxo-
AAmMAX B MAcCe NPA ero XOJOoAWJIBHO# 00paCOTKE, YKABHBAWT HA LEJECO-

I25




TOB3pPHOE KAUECTBO
dep, A.K.Caaryas, I'./.KOHYAKOB,
COTNacHO 3TOMY, OHCTPOE CHIUMNC

17 UMEET TNEepPBOCTENEHHOE

mMsgca Z0

Ha DXHOGTH , i
e 3BTOIMTMUSCHUX NPONEcCOB. [IOHMKECHUE
50C 3HAUMTENBHO YMEHBUAET CKOPOCTE pacCnazd

cneLoBaTe NBHO , MHTEHCUBHOCTH (beHpmani,

MAgca OoTcTa

o

[losaTOMYy nocuezyoune CTarniu 8BTOJIN3

3TO0 MPOUCXOZUT B Me 7 JIEH HOOX JIaH

g COMHEEUA B e Jle cooopasH

YcranoBieHo (Jioxep,
pH MBIMIE B 33 BEpmane i

7 yac. mpu 370C) BronHe

KOMEDH, ¥3-33 BOBAEHCTBUA X0noza , X0Ts OKOUEHE HUE MHMIIH
ocTaloch, KECTHOCTH BCE-TaKH UCHUES 4YTO II0B

ha3€ OKOUEHE

B T
I 4o

KOMIIJIEKCAMM .
C Toft e meNBo — KaK MOXHO 00NEee AJATE HOT'O XpaHeHUd MAcCa -

noTOMy uTO NMOTPECUTENN, OLHAKO, IPeANOUNTanT OXJAKAEHHOE, 8 HE 3a-
MOpOXGHHOE MACO U TPeoywT, yTOOH OHO OHJIO BEHCOKOTO TOBaDHOTO Ka-
yeGcTBA, MOTJO XPAHUTHCH AMATENBHOE BPOMH, Ha (1Y Mexznysapo ‘
xouTpecce mo xonoxy (Mockma, 1975) Gun 3aTPOHYT BaKHH{ BOMPOC

po

o

BO3MOXHOCTY pa3feciKu TYM B MapHOM COCTOSHNMA C NOCIEAYIOMIM OXJIax-

K.Bazen, A. Jaxyp, K.Typai, K. ®ypEO)[poze-
0TpPYOH

IEeHUEM KYCHOB maca (
ZEHHHE OIIbITH npuse K BHBOAY 4TO, €CIN napHue 08 CKOCTHHE

Mgca HEMEZIJEHHO yNAKOBAaTh B NMIGHKY TOZ BAKYyMOM, BHIEPEATE B Te-
yeHUe 36 Yac. IpH 1I°C 7z7is pa3BUTHA NOCMEPTHOTO OKOUEHE
¥0JONOBOTO CTpPecca, @ 3aTeM OXJIaAuTE A0 1°C, To MO KauecTBY MACO

He JCTYNAT NOJYYEHHOMY NO OOHYHON TEXHOIOTHN U MOXET XPAHMTECH ZO

T
HI

3 HEHEb.
]l ' COTMOCTABUTENBHOR OLCHKN BIMAHAL CIIOCOGOB OXTaXAeHus Ha Ouo-

IOTHYE CKY LEHHOCTH OEJKOB MACA MOKHO MCHOTBS0BATH MOIOA WEIFEHSH
C.Em3apsH, E.MUHKOBCHUY, 1972).

Moc—-
HoG

ruBHoro ruzposu3a (A.COKOJOB,
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KBETO MACA U
JTO HYXHO 3HATH B NPOM3BOZLCTBE KOJ-
e Nnepez OXJaxZIeHUEeM YMEHBWET

‘GEEHOTC’ npu

oe jge n

OCJiE HKOHAULIMOHMPO

(K.XoH1

MACO 007
00X JIaK
1 TOTO

(¢.Byuap,

XJaKeHue M
YCIOBUAX IONYyYECHUA
{p€T0 MACA U, YTO OUEHB
pTAaTH MCCIeZOBaHUM Mo
JATepaTyPHHMA LAHHHMU, CO3]

1€ TCH

y Hac
3T0, BEPOATHO, NMOTOMY, UTO 3TOT
370, BEPOATHO, NOTOMY, UTO T'OBSKEE MACO KUPHOE ,

OBAHUA
ABcTpanuu). LOCTONpPUME Y3 TE Ib—
JYBET0 MA-

HNE HEXHOCTHN Te

3Ty GaKTH MOKA3HBAWNT HEOOXOZAMMOCTH W3MEHEHW{t B 0GNACTU TEXHOJ
WHHMM CJIOBaMH, HOBHX Omepauuii B TeXHMKE yOOs, CMOCOOOB
OXJIaXZEHNA, HOBHX METOZOB B oTporT NBCTBE GOEH W B DACHpELE IEeHUU
ugca (®.Byuap, B.Omymxu, I977), Cc OCHOBHO{ LENB0 WHTEHCUPUIUPOBATH
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NpPOUECC OXJNAKACHUA C MNOINYyUEHUEM XeJlaeMOff HEKHOCTH OXJIakZSHHOTO
Mfica U ero Jyuuei cOXpaHAEMOCTH.

OcobCoe 3HaueHNEe NPUZAETCHA CETOLHA NMPOOJEME KOHCEDPBMDOBAHUA Mf-
ca B oxnarzeHsoM Buze (A.M.BpaxeukoB, B.Il.KamoBHmrOB, 3.M.Kayxue-
mBum, 1976). B CCCP B fecATol MATHJIE TKE NPEACTOMT DEWNTH CEPHE3-
Hy©0 3aXayy — pacuypuTh peanu3alyuo OXJIaXxZieHHOTO Maca Zo 80% Bcero
00'BEMa ero HpoJaxu. YUMTHBAA BECHMA OTDAHMUEHHHE CPOKN XDaHEHUA
oxyaxzeHnoro Maca (oT 7 o IO zHeil), HEOOGXOAUMO pa3pab0oTaTh CIO-
COOH, C MOMOWBH KOTOPHX NPOZOJXUTIEIBHOCTH XPAaHEHMa OyZAeT yBeJmue-
Ha 70 3-4 Hezenb. B mepByw 0UEpEAb, LEJECOOCDPa3HO MCIOJNB30BaTH
BO3MOXHOCTE XPaHEHWs MfAca B PerympyeMoit rasoBoit cpezne, B yCIOBU-
X OJMBKPUOCKOMAUECKMX TEMIepaTyp, B NOJMMEDHO{ YNAKOBKE.

S3aMOpaERUBAaHUE

HecmMOTps Ha NpUMEHAEMHI METOJ OXJNAKAECHUSA, OH 4YacTO, MO PAAY
npuunH (AIMTENBHAA TPAHCHODPTUPOBKA WIN XPaHeHME) HE B COCTOAHMM
NPOLMTH CPOKKM XpaHeHMs MAca. AJA 00Je€ MPOAOJIEUTENBHOTO XpaHe HUA
MACO JOJKHO OHTH 3aMOPOXEHHHM. KpomMé TOr0, 3aMOPAaKMBAHME MACA B
OTZE NbHHX CIyYasxX fBAgeTCA YacTh TEXHOJOTWYECKOTO mpouecca, mHo-
CPEZCTBOM KOTOPOTO ofecneuyMBacTcd 0OIEE€ BKOLOMAUHHY M KaueCTBEH-
Huit mpoaykT (B.Omymxu, I973).

3amoparuBaHMEe MAca OAHOPa3HHM CIOCOOOM, B OTIMUME OT AByX(Jas-
HOTO ¢ NpejBapUTENBHHM OXJAKACHAEM, MPOM3BOAUTCHA HEMEZJEHHO, T.C.
KOTZa OHO HAXOZMTCH elle B NapHOM COCTORHMH. IIpM 3TOM BCIEZCTBME
yBEIMYECHNA NEpenafa TeMnepaTyp MEXAY MACOM ¥ BOSAYXOM B MODO BUJKE
NpOLECC 3aMOpPAXMBAHUA PE3KO MHTeHCUPMUUDPYETCH, UTO AAET CYIECT-
BEHHH{t TEXHUKO-3KOHOMMUECKnit abdexT (A.l.leddep u zp., 1972).

MHOTOUMC IGHHHE TPYAH TOBOPAT B NOJH3Y OLHOPAa3HOTO 3aMOPAKUBE-
HUAA MAca. MAco J0/EHO GHTH 3aMODOXEHHHM, KOTZA er0 BIaTONorJomae-
MOCTH caMasg GOJBlad, a 3TO 3HAUAT, HKOTZ3 OHO HAXOAUTCHA €We B map-
HOM COCTOfHMHM, NMOCKOJNBKY TOTZA M AEeHATypauus OeJKOB MEHBNAA, OCO-
OEHHO, eCcly MACO 3aMOpaxMBaeTCs OHCTpO. B Hamey cTpaHe npoBeneH-
HHE MCCNeZ0BAHUS MNOJHOCTHN COTJIACYWTCHA C 3TUMA YTBEDEACHUSMA
(C.Kapar-Iswpzuy, 1969).

[Ipeumyne cTBOM NMPUMEHEHUs] OHCTPOTO OZHOPA3HOTO 3aMOPAXUBAHHA
Msca fABAAECTCH SKOHOMUA MPOM3BOACTBEHHHX NiomazZeit ¥ CHAEGHUE Kami-
TQJBHHX 38TpPaT NPHW CTPOUTENBCTBE MACONEpepalaTHBARWUX IIpe AnpusTuit
(A.D.ledpdep n ap., I1972). OZHaKO OCWLEM3BECTHO, UTO KAYECTBO 3aMO-
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nBeTa, pH, pacTBOPUMOCTH Oelika, MUKPOOMOIOTHWUE CKUE KOJIUYECTBEHHHE
TNOKa3aTenn), MORHO MONYyUNTH HAMJIyullee KauecTBO TOBAKEETO Msica,
NpUMEHAs CleAyomyue napaMeTpH BO3ZAyxa INPW pasMOPaxUBAHUKA: TeMIepa-
Typa I4—I5°C, CKOpOCTH 2,5 M/C, OTHOCUTEJNBHAs BIAXHOCTE 95-98%
(3.Hupsumncku, J.Kynaroscra, I975).

OzHaxO ONTUMATNBHHY CMOCO0 DPa3MOPaXUBaHUA MSCE IJA BCEX YCHAOBUH
NPaKTUYeCKN HEBO3MOKHO ONpeneNuTh. TeXHAYECHKNE BO3MOXHOCTH, BKO-
HOMUYECKNE HHTEpecCH U TUTMEeHNYEeCKUe TPeCOBaHUA HE COBMNEASNT  BO
BCeX clyuaax. [[03TOMy BHOODP cnoco0a pa3MOpaxMBaHUA ABIAECTCH B cCa-
MOM ZIETE KOMIDOMACCOM, KOTOPH{l B /IlaHHO{ CUTYauUUU KaK MOXHO Jyuue
0TBEUYaeT Ha BOIpPOC.
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COLD UTILIZATTON FOR MEAT PRESERVATION

Dre %o Trumié, The Institute of Meat Technology,
Yugoslavia.

Last year in Malmd at the Session "Meat chilling, freezing
and thawing" Dr. V., Olu¥ki in his introductory paper "Cold and
Meat Production" gave a comprehensive review of the literature
dealing with cold effect upon muscles, as well as with the proce-
dures retarding sarcomere gontraction during chilling, i.e. me-
chanical ones which inhibit intensive ochilling, and electric sti-
mulation as an eventual, routine practical method (V. OluZki, I976).
That is why I shall restrict my introductory paper mostly with
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It was with the same purpose = to keep meat as long as pos-
sible (the consumers prefer chilled rather than frozen meat and
demand that it should be of a high salable
pability), that the XIVth Inter

e
ration (MOSCOW, I975) touched upon an important







glon that this phenomenon is more pronounced in our country., This
is, probably, due to the fact that in Yugoslavia beef meat is less
fatty than in the countties where the early and very important stu—
dies were performed (New Zealand, Great Britain, USA, Australia),
It is noteworthy that even consumers notice a decrease in veal
tenderness without understanding the reason,

These facts indicate the necessity of changing meat technolo-
gy3 in other words, the necessity of new operations in slaughter
technique, chilling procedures, new methods in abattoir constiuc—
tion and in meat distribution (F, Bu¥ar, V. Olu¥ki, I977), aimed
at intensifying chilling to achieve desirable tenderness and keep~
ability of chilled meat,

0f special importance is now the problem of meat preservation
by refrigeration (A.M, Brazhnikov, B,P. Kamovnikov, E.I, Kaukht-
cheshvili, I1976), In the USSR, during the IOth Five~Year Period
they are to solve a serious task, viz., to enlarge chilled meat
sale up to 80% of the total meat volume, Considering a rather li-
mited storage life of chilled meat (7-I0 days), it is necessary
to develop procedures which would help increase the storage life
up to 3-4 weeks, First of all, it is expedient to practise poly-
mer-wrapped meat storage in a controlled gas atmosphere, under the
conditions of near-cryoscopic temperatures.

Freezing

Despite a cooling procedure applied, it often cannot extend
meat storage time by a number of reascns (long transportation,
prolonged storage, etc. ). For longer storage meat must be frozen.
In addition, 1n some cases meat freezing is a part of a technolo-
gical process which ensures a more economical and a higher-
quality product (V. Olu3ki, I973).

One-stage meat freezing, as distinct from two-stage one with
pre—chilling, is carried out immediately when meat is still warm,
Due to a higher temperature difference between the meat and the
air in a freezer}freezing is greatly accelerated, thus yielding
a considerable technico-economical effect (A.P, Sheffer et al,,
1972).

Numerous articles support meat one-stage freezing., Meat must
be frozen when its water-absorbility is at maximumgy it means when
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it is still in the fresh-warm condition, as at that moment pro-
tein denaturation is minimal, especially if meat is frozen quick=-
ly. The investigations carried out in our country agree well with
these statements (S. Karan-Djurdié, I969).

Advantages of the applicgtion of quick one-~-stage freezing of
meat are lower production space and capital investments in the
construotion of meat processing plantS(A.P, Sheffer et al., I972).
It is, however, well-kmown that frozen meat quality is inferior to
that of fresh meat. This effect of freezing is especially pronounc-
ed when meat is frozen at the temperature close to its freezing
point, In literature one can find several explanations of this phe=-
nomenon, but none of them has been proved yet. The latest hypothe-
sis (S, Tyszkiewioz, I. Tyszkiewicz, I975) consists in that meat
quality during freezing is lowered, mainly due to the rate and na-
ture of cryodiffusion. Minerals migrate into meat interior layers,
this resulting in their almost doubled content in the inmner lgyers
as compared to the outer ones, whereas soluble proteins level in
meat interior layers is, vice versa, reduced, Changes in ion con=-
centrations in the inter- and intracellular liquid influence pro=-
teins behaviour, The rate of ion concentration growth depends on
ice front velocity; thus a lower freezing rate should cause more
severe changes in tissue characteristics,

The nature and degree of animal tissue changes during freez=—
ing depend, mostly, on the properties of muscle mechanical struc-
ture, The maximum limit of muscle strength falls to the pre-rigor
periods during rigor mortis the muscular tissue loses its struc-
turo-mechanical properties; one-stage freezing, however, only
causes their changes. Freezing-thawing result in decreased strength
of beef muscle: by 30-50% along muscle fibers, by I5-20% aoross
them(A,T, Piskaryov, N.K. Fyodorova, M,A. Dibirasoulayev, 1975).
Changes in musole morphologiocal structure and hydrophilic proper—
tiés are greatly related to the above alteratioms.

It is especially efficient to follow the structural changes
in the muscular tissue as a consequence of freezing and frozen
storage by means of histological and electrono-microscopic exa=
minations, Fresh-warm and pre-chilled, non-packed or polyethylene-
packed meat,could be frozen-stored at -20°C for two yea:s(E.Skansky,
P, Pavlovsky, L. Medwedeva, A, Belousov, I1976). Their results in-

dicate a clear difference in the autolysis of sarcoplasmic granu-
4
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It is , however, practically impossible to determine the
universal optimum method of meat thawinga Tehcnical possibilities,
economic interests and hygienic requirements do not coincide in
all the cases., Therefore, the choice of a thawing method is, in
fact, a compr#mise which solves the problem in the best way in
any given situation.
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JIloporme woiern!

Ha saBogax, npousBOXAUMX R fNepepacaTHBALIAX MACO, MCOONB3YIT
GonbmOe KONMIECTBO X0n0Ha.C CaMOro Hauaia OPOMHIIBHHOT'O clocoda
8ro NpOmBBOACTBA pemajcs HelH#l KOMINEKC BONDOCOB,CBASAHHHX C COS-—
HAaHneM LA 3Toff uein 0GOpyLOBAHASA.
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