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process of meat freezing with pre—p-rftHtHnp|

V‘M.GORBATOV, V.I.KHROMOV, A.A.BKLOUSOV and V.I.PLOTNIKOV 

The All-Onion Meat Research Institute, Moscow, USSR

Structural and physico-chemical changes in the meat frozen in blocks with pre-pressing 
^ 0«i47 MPa) wore studied with the purpose of choosing the optimum parametres of

freezing process.
it was found that the optimum pre-pressing value, which renders it possible to cut the 
Process time by 62% without affecting frozen meat quality, lies within 0-0.049 MPa.

LiSl des Gefriervorganges von Fleisch unter Bedingungen des Vorpreasens 
‘̂ •GQRbatOW, W.I.CHROMOW, A.A.BELOUSSOW und W.I.PLOTNIKOW

■^llunions-Porschungsinstitut für Fleischwirtschaft, Moskau, UdSSR

Würden die strukturellen und physikal-chemischen Veränderungen von FleiBch bei dessen 
i'ihfr.ileren in Blockform unter Bedingungen des Vorpressens (von 0 bis 0,147 MPa) untersucht,
tu (j.

optimalen Gefrierbedingungen auszuwählen.

Wu*le festgestellt, dass der optimale Vorpressensdruck, der die Verkürzung des Gefrier- 
^Ohges um 62% ohne Qualitätsabnahme des eingefrorenen Fleisches ermöglicht, im Bereich

Vor(

Von
0 H s  0,049 MPa liegt.
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j*u£e_-<lti proceasua de congélation de la viande dana des conditions de prAfnrmnp;«

V.M.GORBATOV, V.I.KHROMOV, A.A.BELOOUSOV et V.I.FLOTNIKOV
Institut de recherches pour l'industrie de viande de l'URSS, Moscou, URS8

On a étudié les changements structuraux et physico-chimiques de la viande au cours de 
sa congélation en blocs dans les conditions de préformage (de 0 à 0,147 MPa) pour choi­
sir les conditions de congélation d'ordre optimale.
Il est établi que la pression optimale de préformage permettant de diminuer la durée 
du processus de 62% sans abaisser la quantité de la viande congelée est celle de Jusqu'à 
0,049 MPa.

lfeyqeHae npoqecoa 3aM0pagflBaaafl mhcb b ycaoBHHX noiinpeccoBKa 
B.M.rOPEATOB, B.M.XPOMOB, A.A.EEJIOyCOB a B.H.IBIOTHMKOB
BceC0K)3Hlift Hay4HO-HCCAeaOBaTatt£CKflfl aHCTHTyT MHCHOÜ npOMiinmeHHOCTH, MoCKBa, CCCP

MccAeflOBaHU CTpyxTypHHe h $a3aK0-xaiiaiecKae a3MeHeHHH Maca npa 3aMopaxaBaHaa ero b 6zo«a* 
b ycjioBHflx noqnpeccoBKa (o t  0 qo 0,147 MDa) b  paiax BHÔopa oüTaManBHtix ycnoBafl npoqecoa 
3 a M o p a M B a H ü H .

yCTaHOBABHO, 4T0 OnTHMâJlBHUM qaBAeHBeM flOflnpeCCOBKB, nO3BOAÆ0mHM COKpaTHTt ipiaieABHOCT6 
npoqecca na 62% (5e3 CHaaeHafl KauecTBa 3aMopoxeHHoro Mnca, flBJweTCfl qaBAeHae qo 0,049 Mfla‘
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^Sígeime noonecoa 3awopaKHBaHH3 Mnca b ycjiobmüx noanpeccoBKH 
B-M. rOFEATOB, B.H. XPOMOB, A.A. BEJIOYCOB a B.H. M O T H H K O B
BCecoi03HHl{ HajHHO-HCCJieaOBaTê BCKHÍt HHCTHTyT MHCHOÜ npOMUHUieHHOCTH, MocKBa, CCCP

HHTeHCH$HKamtH npouecca 3aMopaxHBaHaa Maca - ojma as aKTyaJitmix 3£maa m9choR npoMHuuieH- 
Soctji. JIocTuraeTca OHa nyreM pa3paóoTKa a BHeflpeHua b npoMunuieHHocTí. nporpeccaBHHx cnococioB 
XoíOflaaBHot otípatíonea a Haaóojiee coBpeMeHuoñ BucoK03$$eKTHBHofl xojioflaju>Hoft TexHHKH, b tom 
'DlCJIe CKopoMopo3iuiBHHx arperaTOB.

B npoMHUuieHHOCTH npaMeraroT HecKOJTBKO t h ii ob CKopoMopo3iun.HHX arperaTOB nepaojuraecKoro h  
aenpepüBHoro ueftcTBaa, rae 3aMopaxaBaHae ocymecTBJweTca nyTCM HenpaMoro KOHTaKTa npo«yKTa c 
■^^areHTOM h  xjiaaoHOCHTejieM. OjopaKo h h  ojyn: H3 h h x  iiojiuoctbh) He oTBeaaeT TpetíoBaHHHM npoa3- 
B°ACTBa. B CBH3H C 3THM ÜOCTOHHHO BefleTCH H0HCK, HanpaRJieHHHft Ha pa3paÓ0TKy BHOOKOBlflIieKTHB- 
aax CKopoMopo3EUEbHHx arperaTOB.

O^h h m na nyreit yBejnraeHHH np0H3B0flHTejn.H0CTH CKopoMopoaajtBHHx arperaTOB HBjiaeTca nop- 
^ ccoBKa rrpopyKTa apa ero 3aMopaimBaHira.

M3BeCTH0, UTO npH SaMOpaSCKBaHHH pHÓH B IMHTOHHHX aiHiapaTaX OüTHMajIBHHe peXHMH noxmpec- 
C°BKa HaxopaTca b npepejiax ot 0,001 Mlla po 0,008 Müay opHaKO oth napaMeTpH HepocTaTOHHH jum 
a°JUipeccobkh Maca.

Baflaaeñ HacToanjero accJieflOBaraiH hbjihjioci. KOMiuieKCHoe asyaeHHe npopeccoB 3aMopasaBaHaa 
Ca b cijioKax b ycJtoBHax nopnpeccoBKH ot 0 po 0,147 Mlla c pernio BHÓopa Hanóoaee onTHMaJU.- 

J** B 0KOHOMEHecKH BHroflHHx ero napaMeTpoB, no3BoaaBmEc npii cymecTBeHHofi HHTeHCH^HKamni irpo- 
Cca coxpaHHTt KaaecTBo .3aMoposeHHoro Maca.

B KaaecTBe otíteaTa HccaeflOBaHHH ótuio B3hto oxjiasseHHoe rosaste Maco I aaTeropaa, I cop- 
• «naoBaHHoe, ocTHBmee, c Haaajn>Hofi TeMnepaiypofi ot +12 po +I3,9°c.
Maco jyia onHTa a kohtpojbi OTÓapajm MeTOJtOM cpepueñ npoóa. Jira aToro mhco, noxyaeHHoe

a°cjie smobkb (aycaa opHoro pa3Mepa)»noMemajm b cmkoctb, TmaTejn>HO nepeMemaBana a pa3flexajra
0 Macee) Ha napTaa.
% ckh Maca ofimefi Maccoñ 10 kt nocjie ynaaoBKa b ruienay HJ (noaaaTajieH-pejuio$aH) noMeuaaa 

°KaHTOBKy pna $opMapoBaraiH tíaoaa pa3MepoM 0,38 x 0,38 x 0,075 m. 
q BaMopaaaBajm mhco ro -I8°C npa pasmoc paBJieHaax nopnpeccoBita, Mlla: 0 (kohtpojü), 0,001;

3< 0,03; 0,049; 0,147. ÍIoBTopHocTB obutob- TpexKpaTHaa. 
j, B xofle HccjiepoBaHañ onpepejraxa BpeMH 3aMopaaaBaHaa tíaoKa - b 3aBHCHMOCTa ot BexaazHH 
»»T^60002101 • H KaaecTBeHHHe noaasaTejm Maca noexe 3aMopaxaBaHaa - no racTOJioraaecKHM a $a- 

^-XBMHaecKHM noKa3aTeHHM, (BoaocBH3HBaHmaa cnocotíHOCTB, noTepa npa Bapae BJiara) no otíme- 
MeTOOTaaM.

^̂ B̂acTojionraecicHe accjiepoBaHaa npoBopHJia Ha Kycaax oxjiaapeHHoft b TeaeHae 3 cyroK npH 2°C 
0jtOR̂ efime15 cnHHH KpynHoro poraToro caoTa pa3MepoM 5 x 5 x 10 cm, 3aKjrapHBaeMoft b peHTp
t¡pe ^HTeHCKBHocTt 3aMopancHBaHaa Maca b ÓJioaax B03pacTaaa no Mepe yBejnraeHaa paBJieHaa nos- 
q Cobkh. Taa BpeMH 3aMopaacaBaHaa ÓJioaa Maca tíe3 nopnpeccoBKa cocTaBajio 4,2 a npa par aerara 
Ijp̂   ̂~ flo 0,003 Mlla npopecc saMopaxaBaHaa coapamaeTca jo 3 h 2,4 a, T.e. Ha 28,6 a 42,9$.
Co n°flnpeccoBKe Maca b <3aoK$opMe 0,03 a 0,049 MUa npoflojnorreabHocTi. npouecca aaMopaxaBaHHH 

1,8 a 1,6 aaca, T.e. Ha 57,1 a 61,9$, a npa paBjieHaa 0,147 Mlla - 1,5 a axa Ha 
"T MeHi.m9 BpeMeHH 3aMopaxaBaHaa Maca tíe3 noflnpeccoBKH.

MHKpocTpyaTypu 3aMopoaeHHolt 6e3 nopnpeccoBKa MHmeaHoñ TKaHH noKaaajio, hto mh- 
ye BojoKHa JieaaT npaMOJEtmeitao, Mexpy rpynnaMH MHraeaHux bojiokoh a pese Meawy oTpeJtBHHMa 

BUHBJiaiDTca pa3JTHHHHe no pa3Mepy npocTpaHCTBa - Mecía jtoKajrasauaa apaciaJuioB xtpa.Bq,
b̂tko ax pacnoaoseraie BuaBJiaeTca Ha noneperarax cpe3ax (pac. I).

‘PHMepgo Taaaa se MHKpoKapiaHa oTMeaeHa npa Marax 3HaaeHaax nô npeccoBira 0-0,003 Müa.
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Do Mepe jtaJH>Heftaiero yBejmaomw juaiuin-

Pno. 2 Fig. 2

huh noanpeccoBKH rrpoHcxojpiT cójnucemie 
MHtneHHHX BOJIOKOH, 8 KpiCTajUffl JILAa 
Ha^HHauT oÓHapyxHBaTBCH BHyTpn MHrnea- 
HUX BOJIOKOH. 3tO XOpODlO BHJEHO Ha MH-
KpoKapTHHe 3aMopo*eHHoro siaca npn 
ÄaBJieHHH noflnpeccoBKH 0,049 Mila 
(pac. 2).
UpH ÄaJtbHeÄmeM yBejmaeiuni AaBJiemw 

noflnpeccoBKH ao 0,147 MTIa npozcxojjrr cfijffl- 
xeHse Mumennax bojiokoh c yweHLraeHHOM hx 
ÄaaMeTpa 3a caeT MexararaecKoro cjjaBJDtBaHUH- 
KpHCTajum jcwia oÖHapyxHBawrca b MexBOJioKOH- 
HHx npocTpaHCTBax. OflHaKO h x oöpa30BaHKe b 
8TOM cjiyaae iiphboäht k chjuhoä ne$opMamni 
MumeaHux bojiokoh c HapymeHHeM CTpyKTypH h 
UeJIOCTHOCTH HX OÖOJIOaKH (pac. 3).

4H3KKO—XZMHaeCKHMH HCCJiejIOBaHHHMH HB 
cShho ycTaHOBJieHo saMOTHHX pas-mani* b noKa- 
3aTRJiHX MHca, saMopoxeHHoro npn p83jihhh!íx 
jiaBJieHHHX nojurpeccoBKH.

Ha npHBe^eHHHX Hainan: bhäho, hto np0
OTCyTCTBHH AaBJieHHH HJIH npH M8JIHX erO 3Ha- 
hbhhhx (0-0,003 Ma) iieHTpn KpacTajumsauffl* 
jiBjia oöpa3yi)TCH pantrae b npocTpancTBax Me»" 
Py B0JI0KH8MH, T8K KaK CKOpOCTB 0TB0H8 TeHJlB

KpHCTaJÜIH3aXHIH, nO—BHflHMOMy ,3HaaHTeJU’" 
ho HHze CKopocTH nepeMememw BJiarn.

D o Mepe yBejmaeHHH aasjieHHH non- 
npeccoBKH OT 0,003 pp 0,049 Ma npoHC- 
x o äh t yM6Hi.raeHHe pasMepoB JEbjia b mb»" 
bojiokohhhx npocTpaHCTBax h yBCJmaeHHe 
CTeneHH h x otípaaoBaHHH BHyrpH Mumeai«̂  
bojiokoh, aTo cBHueTejiBCTByeT o noBHUie" 
HHH CKOpOCTH TeRHOOTBOHa.

npH najiBHeËmeM yBejmaeHHH naBJie- 
HHH noflnpeccoBKH po 0,147 Miia bhobb 

Phc. 3 Fig. 3 npoHCxoflHT nepeMemeHHe aewrpoB Kpnc-
TaJunraaoHH b MejtBOJioKOHHHe npocTpaHCTBa. üocJiejcHee moxho o ö m c h h t b  bhbo a o m aacra BJiara noA 
neftcTBHeM nojoipeocoBKH es MHmeaHHX bojiokoh, hto He»ejiaTejn>Ho c tohkh spemra xojioakjibhoB 
TexHOJiorHH. CHJJBHaa AH$$op»ianHH, HapyraeHHe hojiocthocth Manearan bojiokoh h bhxoa hs hhx aaC' 
TH BJiam MQX6T IipHBeOTH K HOtepHM MHOHOrO COKa npH paSMOpaXHBBHHH.

Tarara oópasoM, npoBejieHHHe HccjieflOBaHHH noKa3ajiH, hto onTHMajüHUMH hbjihdtch flaBJieHHH 
noanpeccoBKH ot 0 ,0 3  p o  0,049 Miia. UpHMeHeHHe xe MeHBMHx AäBJieHHä Heuejiecootípa3HO, a óoJie0 
BHCOKHX -  0,047 Miia, xoth h flaeT HaHdojnbmHfl aKOHOMTiecraifl 3$$eKT h 3HaaHTejn>H0 coKpamaer 
npOÂOJŒHTeJIBHOCTB 38M0p8XHB8HHH, HO, KHK nOK83aJIH rXCTOJIOrHHeCKHe HCCJieHOBaHHH, npHBOHHT g 
aacTHaHOMy paspyineHHD mhib8Hhhx bojiokoh e noBumerano MHrpauHH TKaHeBoft xhakocth b MexMumea
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HH6 npocTpaHCTBa.Ha 0CH0B8HHH HOJiyaeHHHX TTHHHax öwi paapaöoTaH h cosjiaH hobhä BHCoKoaM)eKTHBHHfl arpera 
yPMA c noAnpeccoBUBanoHM ycTpoÄCTBOM, nosBOJuamiHM npH onTHMajiBHOM AaBjieHHH nomipeccoBKH » 
0,049  Miia yBejinaHTB cKopooTB npoAecca 3aMopaxHBaHHH Ha 62% h hobhchtb hpohsboahtejn>H0CTB 
npouecca na 25%.




