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OXflAffgEHME. 3AM0P03KA. PA3M0P03KA

i-p , npo$. B. OjiymKH 
Mhcm tvt TeXHOAOrHH Msca, C$PiO

yBaKaeMHß TOBapam npe^cenaTexB! 
ßoporae Kojuiera!

Ha 3aBOflax, npoa3BO£HiuHx a nepepaöaTHBaioupix mhco, acnoxi>3y»T 
dojitnioe KojiaaecTBO xoxo^a ,C caMoro Haaaxa npoMHinjieHHoro cnocoöa 
ero npoH3BOACTBa pemajica ae;wä komoabkc BonpocoB,CBH3aHHHX c co3-

RJ1H 3TOÜ UBJlIi OOopyflOBaHHH.



Haray c poKaapa "Hsynerae Ohox0MH0 paropa Mopraca" f.AaBOpex- 
Ta 0 coTpyflHaKOB H3 repMaHCKoñ seMOKpaTaqecKoa pecnyOrara. 3tct 
Tpyfl Mor Oh Ohtb bkjidhbh 0 b  ceKixKfo OaoxaMaa Maca.

Bo BpeMfl Haaeñ BCTpera b Dapasce 1973 r. íta.P.EeHaaa npepcTaBaa 
HcnepnuBaioiHHS o03op paaee onyOraKOBaHHHX TpypoB, othochihhxch k 
OaoxaMaa parop MopTac. Oh oOBacraa ocnoBy, aa KOTopoü 0a3apyeTca 

coBpeMeHHoe ToaaoBarae BO3H0KHOBeraa paropa, BecBMa ynpomeHao 
cKa3aB, -  0cae3HOBeH0e AT$ 03 Maca, aeM oOycaoBaeH nepexop araa- 
Ha a M0O30H3 b aKTOMao3BH• O. AjiBÓpexT, E.racMaH, C.PanonopT 0

B. lüyjiBq noayraaa pe3yx£TaTu, KOTopjje He noflTBepsqtaioT npaHaTy® 
T6OP0E) O BO3H0KHOBeH00 HOCMepTHOrO OKOHeHeHHfl.

Ha ocHOBanaa pe3yaBTaT0B, noayaehhhx Tanse nocpepcTBOM saeKT- 
poHHoro MBKpocKona, ohb craTa®T, hto aaaaao 0 pa3B0T0e nocMepT- 
Horo OKOaeHeHHa bo BpeMeHH oOBacaaeTca nocTMOpTaaBHHM ocBoóoxpe- 
H06M üohob KajiBqaa 03 capKoruia3MaT0aecKoro peTHKyayMa, ho noKa 
3to aBaerae ae caepyeT cbh3hbhtb c KoraaecTBOM AT$ b  nace 0 ko-  
raaeciBOM npoqyKTOB ero pacnapa.

Í0Ka3aH0, hto cnocoO oxaaKperaa MOüteT yxypmaTB HeacHociB tobh-  
í 0hh 0 tíapaHHHH. yC0JI0H HGcaepoBaTeaea b nocaeprae ropa Gara aa- 
npaBaeHH Ha 03oOpeT6H0e güocoóob oxaaEpeuaa, KOTopHe no3Borara Oh 
MaKCBMajiBHo ycKopKTB oxaaxperae, ho 0e3 ymepóa pan KaaecTBa Maca. 
Ha aKTyaaBHocTB npoOaeMH yica3HBaioT 0 pe3yaBTaTH paOoi, KOTopHe a 
HpaTKO H3aoay.

rpynna accaepoBaTeaeñ 03 IIoaBuiH (K.Eojfcyia 0 coTpypHara) asyqana 
BMHHHe CKOPOCT0 OXaaJKPeH0H Ha HeSHOGTB TeJlaTHHH. üpoBepeHO naTB 
pexHMOB oxaaaweraa. HeKHOCTB mhíhií bioeps fem oris u lo n g .d o rsi, 
noqBeprHyTHX TeruiOBoií oOpaOorae, onpeqeaeHa npa noMoma opraHoaen- 
THaecKoii opeara, a Tarace 03MepeH0eM ycaraa pesaran Ha npaOope 
W arner-Bratzler . MaKcaMajiBHaa HeKHOCTB Cuna b Mumqax, KOTopHe 
oxaaj«ara b Teaerae 20 aac. npa +11- +I4°C c ecTecTBeHHOñ KOHBeK— 
qae8 B03pyxa (ko htpopb) . 3HaaaTeáBHoe yxypmerae nesaocTH aaOaropa- 
jiocB y OHCTpooxaaxaeHHoro Maca. HeM ckopoctb ñaparan TeMnepaTypa 
b qeHTpe Oeppa (c +35 jo  +I8^C) OoaBae, caaTaa b b nao, tgm Ma­
co TBepse; apa peraMe I  (kohtpopb) cooTHomerae I ,  3; a npa pexa- 
Me 5 pase -  4,4. Abtoph anexara bhbop, hto y Tym TeaaT Maccofi oko-  
JI°  40 Kr TBepspe Maco, ecra ckopoctb naperan TeMnepaTypa b peHTpe 
Oeppa sanie + I,6 °C  b nao. Pe3yaBTaTa opraHoaenTaaecKofi opeara Onra 
cxopHHM0 c 03MeperaaM0 ycaraa pe3araa.



9 .Boaa 0 P.IIlHeatíBoae (HopBescitaS HccaepoBaTeaBCKHl HHCTHTyT ek-  
meBiix npô yKTOB) npoBepaan, nan BanaeT <5h c t p h 0  0 MejxaeHHHil cnococS 
oxjiaaweHBH roBHHHHH Ha h c k h o c t b  np0roTOBaeHHoro Maca 0 pocT óaKTe- 
P02. KojuiaecTBO daKTepnt Ha noBepxHOCTH Tym oicasaaocB h03khm npn 
oc5o0x cnocotfax oxaaaweHna.

M3yaaHH TaK&e noTepa b Macee Tym b nepaoa oxaascaeHHa. .HocTOBep- 
hoM pa3H0im Meawy MeTonaMH oxaasaeHHa He aaftneno. OxaascaeHHe Tym 
oKasajio OojiBmoe BJi0HH0e Ha aeMocTB npnroTOBaeHHoro Maca 
long.dorsl 0 ocoCehho Ha to, hto npoÓH Maca b MeToae c nocTe- 
neHHHM oxaaHffleHHeM yxe Ha TpeTHii aenB nocae yóoa <5h jlh  Hesnee, aeM 
mhco, oxjiasaeHHoe tíucTpo name aa 16 aeat nocae yóoa. IIpnaHHa He- 
3HaH0TeaBHHx KoaHaecTBeHHHX pasanaaM Meaay MeToaaMn oxaaacneHBa 
npa odpaÓOTKe mhhiich semimembranosus samimaeTca, BepoaTHO, b ot-  
Hoc0TeaBHO MeflaeHHOM chhmhhh TeMnepaTypa npa oóohx MeToaax oxaam- 
aeHHa.

OnpeaeaeHo, hto 3anax, BKyc, a Tarae cohhoctb npnroTOBaeHHoro 
Maca oaeHB Maao 3aB0car ot MeToaoB oxaaxaeHHa.

Heo(5paT0Moe coicpameHHe Mump óapaHBnx Tym, BH3BaHHoe oxaaaweHH- 
eM, HBaaeTca npepMeTOM 9Kcnep0iieHTOB rpynnH yaeHux 03 ilcnaaHa.
E.TapcHH MaTaMopoc, C.XnMeHec a A.Mopaa HccaeaoBaaH pe3yaBTaTH pa3- 
aaaHHX cnocotíoB oxaasweHHa Maca óapaHHh h  nepea 3aMopaxHBaH0eM.

IlepByx) rpynny 3aMopamBaa0 aepe3 3 naca nocae ytíoa, BTopyio -  
xpaHaaa npa TeMnepaType +I5°C b TeaeHne 20 a a c . , a TpeTBio -  30 aac, 
aeTBepTym, naTyio a mecTyro rpynnH npepBapHTeaLHo xpaHKaa b  TyHaeae 
npn -I°C . ^eTBepTyio rpynny 3aMopo30a0 cpa3y, naTyio 0 mecTyio -  xpa- 
HHaa 30 0 144 aac. cooTBeTCTBeHHo 0 ToatKo npa 0°C 3aMopo3aaa.Ma­
co xpaH0a0 roa np0 -20°C.

Ha ocHOBaH00 noayaeHHnx b  onHTe pe3yaBTaT0B mokho yTBepawaTB, 
h to  coKpaaenne Manm, BH3BaHHoe xoaoaoM, npeKpamaerca b  Teaeane 
xpaH eraa 0X b  saMoposeHHOM snae 0a0 MepaeHHoro pa3Mopa2c0BaH0a .n o -  
8T0My p es0MH oxaa2taeH0a  0 3aMopamBaH0a, npnMeHaeMHe a a a  iih to h  0 

aecTOK rpynn -  MHorooCemaxxiiHe. OpHaKO, Bee—T3K0 s a a t ,  hto  n p e a-  
CTasaeHH pe3yaBTara ToaBKO no aByii aacTHM Tym 03 0 T-aeh bh h x  onuTHbix 
rp y n n .

B CBoeñ patíoTé A.X. Boppepnac, E. Tapona MaTaMopoc, A. Mopaa 0 
P. CaHC nccaepoBaan banaane BHyTpaópfoiiuiHHoro BBeaeHna raraoHaTa 
KaaBpna 0 cyaB$aTa MarHna nepea yóoeM Cápanos Ha KaaecTBO hx Ma­
ca, KOTopoe oxaasaaan óhctphm chocoóom. Tymy ciapaHa oxaaamaaH b
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xyHHejie upa - I°C  a c k o p o c t h  B03,nyxa 3 tn/ces. zo flocTaxenaa b TOjrnje 
Maca + I°C . OTflejieHHae o t  Tyma jio u s t r h  ynaKOBHBanfl b ajix>MHKaeByz) 
mieHKy. Jío flaaana accaenoBaHaa oh«  xpaHaaacB 20 cyT. upa 0±2°C.

Ab t o p h  czezaJiB buboz, a ro  BBeaeHae rjiiDKOHaTa K aasiiaa  a cy ji£ $ a -  
Ta Manían He 3aTopMaxaBaeT BH3BaHHoe xojiô om coKpameHae capKOMepoB.

Tpyim a aiaepaKaflCKax aBTopoB ( Ix .K . Cm h t , T.P . lyTCO H , 3 .1 . K ap -  
neHTep a P J ,  XocTeraep) HccneaoBajia npotíneMy CMarneHaa Maca n y -  
Tew saeKTpHHeoKoa cTHMyjmpBa.

IIpoBepaa BM aHae aaeKTpanecKofi CTHMyjiHiyiH aa meco K 03M T, osea, 
KpynHoro po raTo ro  CKOTa a t ejih t , otk3pautaBaeMHX pa3nHHHHMH cn o co -  
ÓaMH, aBTopa ycTasoBajia 3aK0H0MepH0CT£: aaeKTpaaecKan CTHMynsqaa 
cnocoóCTByeT aeraocTH Maca.

Ab t o p h , accaeaoBaBinae gdocoóh aHTeHCHBHoñ craMyaaaaa Tym (K p a-  
cTajia  a X araap a, 1976, leñ B a  a zp . , 1976) cmTam Haafioaee 3 $ Je K -  
thbhhm  cüocoóom yBenaaeHaa HexHOCTH Maca npeaoTBpameaae "co ap a- 
meHaa apa xo ao ae ".

H3 6 cpaBHeHafi, tojibko b 3 cjtyaaax onpeaeaeHO, hto capKOMepn 
y CTBMyjiapoBaHHHX aneKTpaaecTBOM Tym jyiHHHee, aew y  kohtpojibhhx .
H3 3TOPO mokho caejiaTi. BUBoz, mo ajüeKTpaaecKaa CTHMymaiíHa ae tohb-  
ko npeaoTBpamaeT coKpameHae capKOMepoB, ho a noBHinaeT aeñcTBae aa- 
aoreHHHX 9H3HMOB mhoush otípaóoTaHHoñ TymH ana noayTyma. Bucipoe chh- 
seHae pH mhühi uoxeT ycKopaTB nponecc pa3psBa aa3acoMa MeMtípaa, bh-  
paóaTHEd,. npoTeojtaTaaecKae 3H3hmh, b to BpeMa, aorfla TeMnepaiypa 
mhoihh eme BHC0K8, a 8to yBejiaaaBaeT ckopoctb ana jpujTejiBHOCTB aB- 
ToaaTaaecKoro npoTeoaa3a.

K npotíaeMe, KOTopaa b aaHHoe BpeMa TpeóyeT Cojitmoro BHaMaHaa a c- 
caeaoBaTeaeñ, OTHocaTca a Tpya l.E yxT ep  (laTCKañ BM mhchoM npoMHm- 
jieHHOCTa) "Baaaaae CKopocTa oxaasmeHaa Ha HexaocTB OTpyóOB tobh-  
AHhh , oÓBaaeHHHX b aapHOM cocToaHaa".

OxaaxaeHHe ro B a& iax oTpytíoB, otíBaaeHHHx b  aapHOM cocToaHaa apa 
5 a I0 ° C ,  CHHHaeT a x  HesHOCTB. UpeaBapaTeatHoe xpaHeHae Maca 4 -  
7 nao. upa I5 ° C  yMeHBinaeT s t o  aBaeHae, ho He oCecneaaBaeT npaeMiie- 
mo2 HestHOCTa. He3HaaaTeji£Hoe yMeHBineHae HesaocTa b  3tom cayaae b h 3-  
BaHo noTepeíi cona ynaKOBaHHHM mhcom b  nepaoa cospeBaHaa. Mo ih o  c a a -  
TaTB ero npaKTaaecKH i 'ojíhhm . ynaKOBaHHoe Maco ayame xpaHat b  npa E f t  
b  Teaeaae 24 a a c . so  oxjiaxtaeaaa. B otom cayaae 3HaaaTeji£HO co Kp a- 
maeTca pa3Hana b  HeaaocTa Meawy mhcom, oÓBaaeHHHM b  üapHOM a oxaasc- 
aeHHOM Baae.
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HeKOTopue saHHbie KHcipyaeH iajiBHax EccnenoBaHEË comeaia c  p e syjiB -  
tb th m e  opraHOjienTH^iecKot od ŝ h k k  , o h e x  Bce—t s k h  h yk h o  cyanTB o c -
TOPOIHO.

OöBajiKa Maca e  napHOM c o c t o h h e e  He oTBenaeT cymecTByrnmEM Tpeöo- 
EaHHHM seTepHHapHH. Ab t o p  yKa3HBaeT Ha HeoöxoflEMocTB E3yqeHEH bo 3 -  
MOJKHOCTE paSMHOKeHHH BpeflHHX ÆttH 3ÆOPOBBH JUOfleä M0KpOOpraHH3MOB Ha 
roBOTBax oTpyöax, oöBansHHHX b  napHOM b e ä 6, c  neni>io onpemeneHZH 
CTüeHE pECKa E E3MeHeHEH TpeÖOBäHEH Ä M  C03HaHEfl B03M0XH0CTE O6-  
B3JIKE OTpyÓOB B napHOM COCTOHHEE.

IíeJIBffi paÓOTH COBeTCKEX aBTOpOBÜI .KyjIEKOBCKOH, r. BanaH^EHOñ, 
r.H K yó o B a, r .  AHÆpaaHOBa, E. ryH apa, H. BacEnteBOñ) nanneTcn a c -  
cnenoBaHEe b jib h h h h  pa3jiEHHHx KOHHeHTpauaii a30Ta aa E3M6HeHEe K a -  
necTBa e  m ekpo<|uioph oxnaw eH H oi c b e h e h h  b  upoijecce xpanemiH npa 0%.

Phh  h h o h c k b x  aBTopoB (XoceraBa e  c o T p .,  1975) CHEiaiOT, hto  c b e -  
HBHa yTpsHEBaeT h b g t  npE xpaneHEH iron 100% -hoh KOHueHTpauEE htmoc— 
$e p h  a 3 0 T a ,E  coBeTCKEe aBTopH öpajiE KOHueHTpauna: 95 e  90$ a30Ta.

06pa3ijH oTsapnoä c b e h e h h , xpaHEBUieSca b  aTMocfepe a30Ta koh-  
HeHTpauEeË 95$, k  18 cyTKaM xpaneHEH EMena HexHyra KOHCECTeHHHKJ.xo- 
P o e b ë , npacym ai co3peBmet c b e h e h b  , apoM ai.

B pe3yHBT3Te MBKpOÖHOHOrHqeCKHX KCGJIeJiOBSHHK JKEPOBOË HOBepXHO- 
CTE OXJiaSfleHHOH CBEHEHH MOHHO 3aKJH0HETB, HTO aTMOC$epa C KOHpeHT- 
pauaeË 95$ a30Ta upa 0 °C  0K33HBaeT áaKTepaocTaTaqecKoe neäcTBae  
Ha aapoÖHy® MEKpo^aopy c b e h e h h , a 90$-Han KOHtteHTpauEH ra 3 0 o ö -  
pa3Horo a30Ta to h bko  ne3H3HEt ö h m o  3aMefljmeT pocT aapoóHCñ m ek-  
PO^UIOPH. A30T 3aMeÄJlH0T E3M6HeHEH B KEpOBOË TK3HE, OCOÓeHHO Ha 
ero  noBepxHOCTHHX ch o h x  .

KoiWpaTeHKO e  JiparaHOB (B o arapaa) na»T EcqepnHBaromEe, ao n e ia -  
n e 8 , onpeaeaeHHHe pemeHEH HenpepHBHoä xo h o h eh b h o ë  nenä mhchoö npo- 
MHmaeHHOCTE. ilpeayiaraewaH aBTopaME CECTeMa npeffiioaaraeT EcnanB 30- 
BaHEe yHBBepcaxBHoro pa3ÖopHoro KOHTefiHepa ocoöofl KOHCTpyKUEH.Koh-  
Teäaep flocTSTOHHO BMecTETejieH (850x850x1950 mm) ,  c  pacqeTOM, h to -  
6h Ha ero  BepxHMO neperopoflKy mokho Óhjio  noBecETB oxnaHfleHKHe n o -  
HyTyam e h e  Tyorn m h cb , e h e  h t o Öh  b  h 6ck o h b k o  pan o b  yKnanHBaTB 3 a -  
MopoxeHHHe nonyTyuiE e h e  ynaKOBaHHoe m h co . Been KOHTefiHep ycTaHOB— 
HeH Ha cooTBeTCTByioiiiee cpencTBO nepenBEEeHEH.

IlOCKOHBKy B HaHHHÎt MOMeHT MH HaXOflEMCH B CTpaHe, B KOTOpot HO- 
xoxan e h ö h  co3pena eme paHBme, EHTepecHO ycnumaTB MHOHEe Ha cneT 
flepeneKTEB BHeHPOHEH B MHCHOË HpOMHUUieHHOCTE OHECaHHOË KOHCTpyK—



mía KOHTefiaepa. H.n.rypaJE&HHK
sojyuitHaH TexHHKa" (44,7,23, 
Han flcnofli,30BaHHH KOHTefcepa.

h B.H.KHH3eBa onacana b lypnane "Zo- 
1967) b cymHocTH Tasoft se casotó npHH-

npoqeccH oxjiasneHaa a  saMopasaBaHaa Maca h b s h d t c h  c 3 mhmh Basan 
m  3B0HMMfI aenpepHBaog xoaonajiBHog nena. npa«6Heaae p a n a a u a o a a o -  
i o  renjiooÓ M eH a b  KOítóHHaaaa c k o h b 8 k t h b h h m  TeimootfMeHOM fl0 3 B 0 a a e T  

ocymecTBaTB onTHMasanas) npoqecca oxaasneHaa a pernal d o jie e  yaaaH O  

KoacTpyKTaBHae napaaeipa TyHnejieíí oxaasaeaaa. üoaBsyacB Taaog ca- 
cTeMoü oxjxasueHaa, noTepa Maca CHasaaT a a  0,5%.

B casy yse H3B6cthllx npaaaH (tíepesnaBoe oiáoiaeHae k SHepraa, 
oxnasnaeHoiiy noMesemiio a t .h . ) ,  b cTpaHax c hpomhszi8hhhm chocoÓom 
npoasBOflCTBa a nepepatíOTKH mea ero pese aaMopasasaioT b  noayry- 
max, a nase - b tíxoKax. Mmohao noeTOMy B.M. ToptíaTOB, C.fl. Meae- 
HHiiKHa, B.H. XpoMOB 0 AJ. 0ohob cneaaaa aoüHTKy pesan, h6koto- 
pae npotíxeMH aauopasaBaHaa Maca b tíaonax. b cbobx accaeflOBaHaax 
oaa cipeMBaacB a s u e n a n  bosmoshoctb yBeaaaeaaa npoa3BOA0TeaBHoc- 
Ta arperaia naa 3aMopasaBaaaa Maca b  ¡Saoaax.

Ato  yseaaaeHHa npoa3BOflaTeaBaocra arperaTa TpeÓyeTca caenyio- 
fl*ee: yMeHBineHae tojishhh saMopasaBasMoro daoaa, CHaaeaae TeMnepa- 
Typn lenjionosBonaseg epesn, yBeaaaeHae aoa^iiaeHTa TenaooTflaaa a 
yMeHBseHae Tenjioaux conpoTaBaeHañ Mesny TOyuTOM a xnanareHTOM. 
UepBHe Tpa $aKTopa xopomo H3yaeHn a mapoao acnoaBayuTca b npoMum- 
aeHHocra. BeaaaaHa aeTBepioro, cyMMapHoro TepMaaecaoro coupothb- 
aem a  -  3HaaaTeiiBHa a 3aBacaT ot h£uihhhh B03aymHnx npocaoea aaa 
b Toase taosa, Taa a Ha ero noBepxHocTa. OpaaeM TepMaaecaoe con- 
poTBBaeaae BossyuiHHX npocaoea b necaina pas óoaBse conporaBaeHHH 
ynaaoBoqHoro MaTepaaaa a yMeaBinenae ax HBjiaeTca oahmi as pe sépaos 
noBHneHHH 3$$eKTHBH0CTH CKopoMopo3HJiBHHx arperaTOB.

B03flyraHHe npocno0Ka MoryT óhtb ycTpaHeHH ana yMeHBmeHH, ecsa 
Osokh Maca npeccoBan. Abtoph npoBepaxa n a n  BexaaaH naBJieiiaa n o n -

AHajiaa pesysBTaTOB accjienoBaKaa no aayaeHHB KaHeTHKa TexmooTBO- 
m ' PacapefleseHaa TeMnepaTypHoro nona a onpeseaeHaa n p o a o jisa T e jii-  
hocth 3aMopasaB3Haa noKa3aa, h to  acnojiB30BaHae oüTHManBHoro s a B -  
HeHHaflCRnpeccoBKH no 0 ,0 3  Mía c o sp a s a e i jy iH Te jiB H o cn  npopecca  
Ha 57%. Opa 8tom racToaoraaecKaM a a $H3aKo-xaMHHecKHMa a ccae n o B a- 
HBHMa ycTaaoBaeHo, h to  nojyipeccoBKa He BaaaeT Ha KaaeciBO Maca. 
/Ka3aHHoe naBaenae He npeBumaeT Tarae npeneaa h po h h o cth  Maiepaaaa



Pe3yjiBTaTií accaenoBaiiaa acnonB30BaHH apa cTponTe;üCTBe HOBoro 
a rp e ra T a  Tana "ypjja" w ia  3aMopaMBaHHa Maca b öaoHax. B paóoie  a e -  
TaaBHo aaHH xapaKTepacTBKa yKa3aHHoro oöopyaoBaHaa.

KoMimeKCHafl paöoTa Han npoÖjieMoM xonoanjiBHOíi oöpaöoTKa Maca, bl¡-  
noaHeHHaa b  nocaenaae ro ña b  yKpaaHCKOM aayaHO-acoaeaoBaTeaBCKOM  
a a c T a iy T e  Macaón a  mcuiohhoíí n domhuuie hho c tb coBMecTao c panoM a a y a -  
HO-accaeflOBaTeaBCKax npoeKTHax opraHa3anaä, npaBeaa k  np¿mnanaajiB- 
ho hobhm peiuemiaM TexHoaoraa oxaaHweaaa a 3aMopa&aBaHaa mhchhx n o -  
njujm, MexaHB3anaa TpaHcnopTHHx paöoT, aBTOMaTB3anaa ynpaBjieHaa 
rp y 3 o n o T O K a M a , n n a H a p o B K a  aaM ep x o jio n a n B H B K a  M acoKO M öaH aTa.

J I - H .  HjibbhckhI , -1 . ü . Ä H flp e e B a , B . r .  íe n o p o s  b p aö O Te  "$ p o i¡T a jiB — 
H aß c n o c o ö  x o a o a a a B H o ä  o ö p a ö o T K a  n o n y T y m " a e is jiB H O  oöbhchkjih p e 3 y -  

JIB T 8 T H  B c e x  npeam ecTB yiom ax a c c a e a o B a H a ñ .K O T o p H e  n o 3 B o n iu ia  B a e .n - 

p a T B  HOBuñ c n o c o ö  o x n a s a e H a a  a 3 a M o p a M B a H a a  M a c a , H a3B aH H aä a B -  

TopaM a -  "$ p o H T a n B H H » " . 3 a T p a T H  Ha B H e n p e H a e  H O Boro c n o c o ö a  x o .n o - 
n a a B H o ñ  o ö p a ö o T K a  O K y n a io T ca  b  T e a e a a e  0 , 3  r o ñ a .

Boe pa3paöoTKa áaiim eHH aBTopcKHM CBaaeTeatCTBOM CCCP.

Ppynna aBTopoB a s  Boarapaa (H.HecTopoB, A.PposnaHOB, H.JlaaoBa, 
Ä . IleTpoBa, M.TaaTBKOB) b  CBoeft paóoTe "CpaBneaae HeKOTopux óao - 
XHMaaecKax a KaaecTBehh hx  nonasaTejiea Tenaranu, saMoposeHHoa a s y -  
Ma pasaaaHHMa cnocoöaMa" nonaTajiacB a a iT a  cnocoöu 3aMopaaaBaHaa 
KycKOB TeaaTaHH. Hcxona a 3 3Toñ 3anaaa, ohb 3aMopo3ajia onay nacTB 
TenaTann b  s h ík o m  a so re  ( óhotPh íí cn o co ö ), a npyryio -  b  oxaaaweH- 
hom B03nyxe (MenaeHHHä cn o co ö ).

í lo c a e  Tp exM ecH H H oro  x p a a e a a a  y c T a a o B a a a  flocTO B ep H yio  p a 3 H a n y  

M e w  n p o ö a M a , saMopoxeHHHMa ABym  cnocoöaMa, tojibko n o  onaoM y n o -  

K 8 3 a T 0 jn o  -  c o n e p x a H a B  ö e n a o B o ro  a 3 0 T a  b a c a y a a T e  n o c a e  p a 3 M o p a x a - 

B a H a a . C o n e p s a H a e  ö e n a o B o ro  a 3 0 T a  6 m o Btune b  M am nax, 3 a M o p o xe n - 
hhx b  B03flyn iH oa c p e n e .

"HccaenoBaHae aanecTBeHaux a3MeH6Haií 3aMopoxeHHoro Maca npa 
pasaaaHHX TeMnepaTypax xpaHeHaa" -  sa ra a m e  paöora r p y n n u  cobst— 
caax  aBTopoB (A.M . üacaapeB, M.A. ÄaöapacyaaeB, M.M. PaH aaH ). 3 a -  
MopoxeHHoe Maco xpaanaa npa aeTapex TeMnepaTypax: -1 8 ,  -3 0 , -4 0  
0 -5 0  C . KaaecTBO onpeaeaaaa no a3MeHeHaio nBeTa noBepxaocTa Maca; 
nepesapaBaeMccTH öeaaa a  opraHoaenTaaecaoá oneHae.

H3 p e 3 y a B T a T 0 B  a c c n e n o B a a a a ,  a npeaae B c e r o  H a ö Jia a e H a a  3a B e -  

Jian H H oñ  n o T e p B  M aca b n p o q e c c e  x p a H e H a a , a a a a a s a  n p o a s B o a c T B a .T o -  

B a p H o t ctobmoctb a  o p r a H o a e n T a a e c K a x  cboííctb M a ca, a B T o p u  npam aa
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k HHTepecHHM BHBOflâM: xpaaemie Maca npa -3 0 ° C  tíonee 3$$eaTHBH0, 
aeM npa TeMnepaType o t  -1 8  äo  -2 0 ° C .  XpaHeHae Maca apa -4 0  a - 5 0 ^  
3KoaoMaaecKB HeonpaBÄSHO.

CoBeTcaae accae^OBaTeaa H .K. ly p a B ca a a , B.H. nacM eH caaa.A .II.P o c- 
jioBa a H.n . Hay maa h accneaoBana KaaecTBeHHue xapaaTepacTaaa Maca, 
pa3MoposeHHoro b  ycaoBaax BaayyMa a napoB03ayniHoi cp e a e . Pa3Mopa- 
jKBBaaae Maca b  aapoB03ayniHot cpeae npoBoaaaa npa 2 0 °C , oTHOcaTejiB- 
Hoä BJiaKHOCTa ot 80 äo  9 0 $ , CKopocTB ÄBBseHaa B03Äyxa -  2 ,5  M/cea. 
HccaeÄOBaaaa no pa3M0paaBBaHan Maca noa BaayyMOM ocymecTBÄaJia Ha 
oparaaaatHOH ycTaHOBae npa 2 0 °0 .

ConocTaBÄeHae noayaeHHux aaHHux cBaaeTeaBCTByeT o tom , h t o p a 3 -  
MopaaaBaHae Maca hoä  BaayyMOM oóecneaaBaeT 3HaaaTeaBHoe coapame- 
Hae nponeccoB HarpeBa. B cayaae BaayyMpa3MopasaBaHaa HacunoaaeTca 
HaaMeHL.uee aoaaaecTBo noaocTet b  MHmeaHoä TaaHa a óoaee aeTao b h -  
paaeHHaa nonepeaaaa acaepasHHocTB. Oho xopomo noraomaeT B o ay.EaaH - 
CTBeHHHñ HenocTaToa 3Toro MeToaa -  3HaaaTeni>HO óojiBmaa noTepa b  
BOÄe paCTBOpaMHX C0CT3BHHX qaCTeS MHilieHHOK TaaHB B cpaBHeHaa c 
pa3MopaxHBaHH8M b  napoBOSÄymHoa cpeae.'ÎTOÔH ycTpaHHTB a s t o t  Heao- 
cTaTo a, Maco hjhkho pa3MopaaaBaTB npa TeMnepaType o t  +10 äo  +15 
BMecTo + 2 0 °C . B 3tom cnyaae npoaoaxa TeatHOct b  3aMoparaBaHaa 3aHa- 
MaeT oaono 20$, ho a noTepa b  BOÄe pacTBopaMHX cocTaBHux a a c ie ñ  
yMeHBmaiOTca npaöjia3aTeJiLH0 Ha 3 0 -4 0 $  no cpaBHeHa® c  noTepaMH, a o -  
Topae npoacxoÄHT npa pa3MopamaBaHaa Maca b  BaayyMe npa TeMnepaTy­
pe +20°G .

B Teopaa a npaaiaae  nepepaöoTaa Bce eme pemaeTca Bonpoc b o 3mok-  
h o ctb  pa3MopaaaBaHHH 3aMopoxeHHoro a ÄM TeatHoe BpeMa xpaHaBmeroca 
Maca, c neana nepepaóoTaa b  npoaynra (^paaaaenBaa a T . n . ) ,  npeaH83- 
HaaeHHae ä ä h  npoaaxa.

C . JlaHaeB a M. JlanoB (Eon rapan) pa3öapai)T hmchho 3Ty npoöneMy.
nojiyaeHHbie aBTopaMa pe3yjiLTaTn noaa3HBaioT, h to  cTeneHB a3MeHe- 

Haa npa hobtophom  3aMopaxaBaHaa He Taa cymecTBeHHa, htoöh  pe3ao a 3 - 

MeHBTB TexHonoraaecaae CBoäcTBa Maca, Taa aaa Bce ae ochobhhmb h b -  
ÄHKTca B3MeHeHaa, HacTynaBmae eme npa nepBHHHOM 3aMoparaBaHaa a 
xpaHeaaa. 3to  noaTBepamaeTCH a TeM, hto  a3M6HeHaa noaa3aTeaefi, x a -  
paaTepa3apyioiUBx TexHoaoraaecaae cBoíícTBa Maca npa e ro  noBTopHOM 3 a -  
MopaxHBaHaa, noaTa Haaoraa He b u x o ä h t  h 3 anana30Ha apaËHax h 3M6H6~ 
hhB, HacTynaBmax b  3t h x  ae noaa3aTenax npa nepsaaHOM 3aMopaKHBaHaa 
n xpaHeHaa. Mokho nOÄHOCTbio npaHHTB aonycTHMoe npoBeaeHae npoMHin-
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jieHHoft nepepaôoTKü 3aMopoxeHHoro 0 xpaHBBiierocH c  6 j o  8 Mec. Mnca 
b npoayKTH, Tpedymuuie noBTopHoro 3aMopasnb shkh b xpaneHM  b 3b mo- 
pOKeHHOM COCTOHHBH.

Hoiihtkh Hafira weTOfl onpeflejieHHH p a 3 . M w  Meawy pa3MoposeHHHM 0 

oxjiaJweHHUM m h co m nenaJUicB 0 paHBtne. IIpeiyiarajiBCB i$B3BK0-XEMHqec- 
K0 e 0 Ô0 OX0M0qecK0 e MeTcym. ItacKapeB A.M.,  M.A. JfadhpacyjiaeB,
B.B. rycJLHHH0KOB 0 B.H. KopemicoB 03 BHHXH (CCCP) pa3padoTaJiB rH- 
CTOJior0qecK00 m6 t o æ , k o t o p h 2  m o k h o  0cnoji£3oÈaTB b  BHTepecax 3t b x  

sajiaq. HocKojiBicy KJiaccaqecKoe rHCTojior0qecKoe onpenejieHHe 03MeHe- 
H00 B MHCe, BH3BaHHHX OXJiaHWeHBGM, 3aMOpaJK0BaH0eM 0JX0 pa3MOpa»0- 
BaH06M simien 2 - 3  cyT., o h 0 3aMeH0ji0 ero h o b h m  0 Ha3BajiH " 3 k c -  

npeccHHfi MeTOfl". npejyioseHHHM 0M0 m g t o x o m  DG3yjiBTaTK m o k h o  nojiy— 
M0TB qepe3 15 no 20 M0Hyr. He HyxHo cnenaaiiBHoro odopynoBaHHH, b

CBH30 C qeM MeTOfl M02CH0 0CnOXB3OBSTB B KSfCPpM npO03BOnCTBeHHO2 J ia -  
(5opaTop00. 3tot MeTOfl 0110 caH hobojibho nonpodHo.

CHILLING. FREEZING. THAWINK

Prof. Dr. V. OluSki, She Institute of Meat 
Technology, Yugoslavia.

Dear Chairman, dear oolleadues,
At meat paoking and processing plants much cold is  used.

Prom the very incipience of the commercial method for oold pro­
duction, a whole oomplex of questions was to be answered relative 
to the development of the proper equipment.

I shall start from the paper «Studies into the bioohemistry 
* f rigor sortis* by 7 .Albreoht et a l. from the German Democratic 
Hepublio. This paper oould be included into the session dealing 

*ith meat biochemistry»
During our meeting in Paris in 1973 Prof. J.H.Bendall pre­

sented a oomprehensive survey of the published studies relating 
to rigor mortis bioohemistry. He explained what modern interpre­
tation of rigor ooourrenoe is  based upon, saying rather simply:
ATP deâsappearanoe from meat, this determining aotln and myosin 

inversion to aotomyosinl!
V. Albrecht, W. Sohulze, B. Gassman and S.M. Eapoport obtain- 

®d « s u i t s  which do not oonfirm the adopted theory on post-mortem 
^tgor oceurrenoe. On the basis of eleotronomiorosoopio data they
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think that the onset and time course of post-mortem rigor are ex­
plained with post-mortem release of Ca-ions from sarooplasmlo re­
ticulum, hut this should not he connected with ¿DP-content In meat 
and with the level of ATP decomposition products.

It Is proved that a cooling method oan oause heef and mutton 
firmness. Efforts of research workers in the reoent years were di­
rected towards the invention of ooollng methods which would allow 
to accelerate the ooollng process without affecting meat quality. 
The urgenoy of the problem is  stressed hy the results of the work 
I  am now going to dwell upon briefly .

A group of researohers from Poland (K. Borzuta et a l. ) 
studied the effeot of cooling rate upon veal tenderness. Five 
ooollng regiemes were tested. The tenderness of the roasted 
musoles biceps femorls and l.dorsl was determined organoleptical­
ly and by measuring shear force with the Warner—Bratzler appara­
tus. The maximum tenderness was observed in the muscles which 
were cooled at II-I4°C for 20hr by means of natural a ir convec­
tion (control ) .  A significant decrease in tbnderness was noted 
in quickly cooled meat. The higher the rate of temperature f a l l  
in the round centre (from 35 down to I8°C) (in  °C/hr), the firmer 
the meat: with regieme I(oontrol) the ratio is 1.3, with regieme 
5 it  is even 4.4. The authors oonoluded that the meat of veal 
carcasses weighing about 40kg was less tender i f  the rate of tem­
er ature fa l l  in the centre of the round exceeded I.6°C/hr. Or-

ganoleptical scores were similar to the results of shear force 
measurements.

E .  Void and B. Skjelkvale (The Norwegian Food Hesearoh In­
stitu te ) tested the effeot of fast and slow ooollng of beef upon 
oooked meat tenderness and bacterial growth. The surfaoe contami­
nation of oarcasses turned out to be low with both ooollng pro­
cedures.

They also studied oaroass weight losses during cooling. No 
significant difference was found between the cooling methods used. 
Carcass ooollng affected greatly the tenderness of oooked l.do rsi: 
slowly cooled meat samples were tender even on the 3rd day after 
slaughter as compared to quickly cooled meat cn the I6th day. The 
oause of insignificant quantitative variations between the methods
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fo r  cooling the Semimembranosus muscle l ie s ,  probably,in a r e la t i ­
ve ly  slow temperature f a l l  in  both cases.

Cooked meat taste, odour and juiolness were found to depend 
l i t t le  on a cooling method.

Irreversible contraction of mutton musoles oaused by cooling 
is  the objeot of the experiments oarried out by a group of Spanish 
specialists. E.G. Matamoros, S.Jimenez and A.Moral studied mutton 
oaroass cooling with different methods prior to freezing.

The 1st group of carcasses was frozen 3 hours after slaughter^ 
the second one was stored at 15°C for 20 hr* the third one was 
stored at I5°C for 30 hr; the fourth, the fifth  and the sixth 
ones were kept in a tunnel at -I°C . Group 3 was frozen Just after 
-that j groups 5 and 6 were then stored at 0 C for 30 and I4A hr 
(respectively) and frozen after that. Mutton carcasses wei stored 
at -20°C for one year.

On the basis of the results obtained the authors could state 
that musole ■ odd shortening» disappeared during frozen storage 
or slow thawing; therefore, cooling and freezing regiemes for 
groups 5 and 6 seem to be promising. It iB , however, a pity that 
the authors give the results only on two parts of the carcasses.

In the study by A.J.Borderias, E.G. Matamoros, A. Moral and
F. Sanz, the authors determined the effect of ante-mortem intrape- 
ritloneal injection of oalolum gluoonate and magnesium sulfate upon 
mutton quality in oase of its  qtiiok oooling. Mutton oarcaases were 
oooled in a tunnel at -I°C  with the air rate of 3 m/s until reach­
ing +I°C in the depth of the meat. Shoulders separated from oaroas- 
ses were paoked in an aluminium film. Prior to analyses they were 
kept at 0¿2°C for 20 days.

The authors ooneladed that calcium gluoonate and magnesium 
sulfate injection did not inhibit cold shortening of sarcomeres.

Scientists from the USA(G.C. Smith, T.R. Dutson, Z.L.Caa>- 
pentsr, R .L .H ostetler) investigated the problem o f meat tenderi- 
zation by e le c t r ic a l stimulation.

Testing the effeot of electrostimulation on the meat of goats, 
lambs, beef cattle and calves fed with different rations, the 
authors established a regularity: eleotrioal stimulation improved 

meat tenderness.
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Chrystall and Hagyard, (197 b); Davey at a l . ,  (1976̂  thinir that 
tha most effective method for meat tenderizing is  the elimination 
of "cold shortening".

Of 6 comparisons only three showed that the sarcomeres of  
e le c t r ic a lly  stimulated oaroasses are longer as oompared to  oont- 
ro ls . From here i t  can be concluded that e le c tr ic a l stimulation 
not only prevents sarcomere shortening, but enhances the a o tiv ity  
o f the endogenous enzymes fraotion  of muscles in  treated earoas- 
ses or sides. The rapid decrease in muscle pH may hasten rupture 
o f ll30somal membranes releasing p roteo lytic  enzymes at a time 
when muscle temperature is  s t i l l  high, thereby enhancing the rate 
or duration o f autolytio proteo lysis.

To the problem which at present requires muoh attention is  
devoted L. Buohter's paper (Danish Meat Research Institute): "The 
Influence of the chilling rate on the tenderness of hot deboned 
beef cuts".

Chilling of hot deboned beef cuts at 5 and IO°C lowers their 
tenderness. Preliminary conditioning of meat at I5°C for 4-7 hr 
prevents it ,  to a oertain degree, but does not provide aoceptable 
tenderness. A small deorease of tenderness in case of pre-condi­
tioning is due to juioe losses in paoked meat during its  ageing. 
Suoh meat oan be considered praotically aoceptable. It is  desir­
able to condition packed meat at I5°C for 24 hr prior to ohilling. 
In this oase the tenderness differences between hot and oold de- 
bonlng deorease considerably.

Some instrumental measurements of shearforce were quite s i­
milar to taste panel results, they must be regarded with some, re­
servation.

Meat hot deboning does not meet the operating veterenary re­
quirements. The authors point to the necessity of studying pos­
sible proliferation of harmful microorganisms on hot-deboned meat 
outs in order to determine a hazard degree and to reconsider the 
veterinary requirements and to render hot deboning of meat outs 
possible.

The purpose of the paper by Soviet authors (R. Kulikovskaya,
G. Balandina, G. Takubov, G. Andrianova, E. Gunar, H. Vasilyeva) 
is to study the influence of varying concentrations of nitrogen 
upon the quality and mioroflora of chilled pork during storage 
at 0°C.
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Some Japanese authors (Hosegawa et a l . , 1975) think that 
pork is discoloured during storage in the 100* nitrogen atmosphere, 
the Soviet scientists chose the nitrogen concentrations of 95 and 
90*.

Cooked samples of pork meat, stored in the 95* nitrogen at­
mosphere, had a tender consistency and a good flavour typioal of 
aged pork.

Mlcrohiologioal results on the fat surfaoe of chilled pork 
meat allowed to conclude that the 95* nitrogen atmosphere at fl°C 
influenced the aerobio flo ra  baoteriostatioally, whereas the 90* 
nitrogen medium inhibited only slightly the aerobio growth. Nitro­
gen retards changes ip fa t, especially on its  surface.

Y. Kondratanko apd I .  ftraganov (Bulgaria) give comprehensive, 
very detailed, definite solutions of a continuous refrigerating 
chain in the meat industry. The suggested system implies the use 
of versatile collapsible containers of a speoial design. Contai­
ners are quite capacious (850 x 850 x 1,950 mm) and are designed 
so that chilled carcasses or sides can be hung onto the upper fra ­
me or frozen carcasses or paoked meat can be stacked into several 
p iles. Containers are placed into refrigerated truck bodies.

As at the moment we are in the country where a similar idea 
bas appeared earlier, it  would be interesting to know the opinion 
of Soviet oolleagues, concerning the prospeotiveness of the above- 
mentioned containers for commercial practice. I . I .  Gouralnik and 
V .I. Knyazeva described an essentially similar principle of using 
containers ("Kholodilnaya Tehhlka", 44, 7, 23, 1967).

Cooling and freezing prooesses are the most important links 
of a continuous refrigerating chain. The application of radiation 
beat exchange oomblned with convective heating allows to optimize 
Refrigeration prooesses and to find more successful design para- 
®etres of cooling tunnels. The above system reduced weight losses

0.5*.
Due to well-known reasons (oare of energy, of a refrigerated 

Room, e to .), in the countries with developed oommeroial production 
And preoessing of meat the latter is more often frozen in blooks 
Rather than in sides. That is  why V.M. Gorbatov, S.Ya. Kekenitsky, 
V*I. Khromov and A.G. Ionov made an e ff«rt  to solve some problems 
°r meat freezing in blooks. In their studies they tried to find
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a p o s s ib i l ity  of increasing the output of a freezer for meat 
block freezing.

For this the following is  necessary, deoraased thickness of 
the block to be frozen; lower temperature of the he at-removing 
agent; increased heat removal coefficient; and reduced heat resis­
tance between the produot and the refrigerant. The firs t  three fac­
tors are well-known and are widely used in industry. The value of 
the fourth one — the summed—up thermal resistance — is significant 
and depends on the availability of air interlayers both in block 
depth and on its surface. The thermal resistance of air inter­
layers is dozens of times as high as compared to that of the pafflk- 
ing material, and their elimination is a means of increasing the 
effioienoy of quiok-freezers.

Ai-r interlayers can he eliminated or decreased hy pressing 
meat blocks. The authors tested five sub-pressing values.

The analysis of the results obtained on the kinetics of heat 
removal, on temperature distribution fie ld  and on freezing time 
Indicated that the use of the optimum sub-pressing up to 0.03 MPa 
out the prooess time hy 57*. Histological and physico-chemical 
examination showed that sub-freezing did not influence meat quali­
ty. The above sub-pressing does not exceed the limit strength of 
the material of the cooling plates.

The results of the work were used in designing and building 
a new quiok-freezer of the URMA-type for meat freezing in blocks. 
The paper contains detailed characteristics of this freezer.

Complex work on the problem of meat cold treatment oarrled 
out within the reoent years at the Ukrainian Research Institute 
of Meat and Dairy Industries with a number of research and de­
signing organizations resulted in principally new solutions of the 
technology of meat sides cooling and freezing, of the mechanization 
of handling operations, of the automation of controlling load 
flows, of the layout of oooling chambers at meat packing plants.

D.N.Ilyinsky, L.D. Andreyeva and V.S. Fyodorov in their paper 
"A frontal method of meat sides oold treatment" described in de­
ta il the results of the previous studies which allowed to intro­
duce the new method of meat oooling and freezing referred to as 
"frontal" by the authors. Investments into the implementation of 
the new method of oold treatment are compensated within 0.3 year.
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A ll the developments axe protected by Author's Certificates.
A group of Bulgarian authors (N. Nestorov, A. Grozdanov,

N. Lilova, D. Petrova and M. Tantikov) in their paper "Compari­
son of some biochemical and qualitative indices of veal frozen by 
two different methods" tried to determine the best freezing method. 
Starting from this task, they froze veal outs with liquid nitro­
gen ( a quick method) or in cold air (  a slow method).

After 3-month storage a significant difference was found 
between the two sets of samples only by one index, i .e .  the con­
tent of protein nitrogen ,in the exudate after thawing. Protein 
nitrogen content was higher in the air-frozen muscles.

" In ves tiga tion s  o f frozen  meat q u a lity  changes at d if fe r e n t  
temperatures o f storage" i s  the t i t l e  o f the paper by Sovie t authors 
(A I .  P iskaryov, M.A. Dibirasulayev and I.M . G in d lin ). Frozen meat 
was stored at 4 temperatures: -18, -30, -40 or -50 C. Quality was 
determined by changes in  the surface co lou r, p rote in  d ig e s t ib i l i ­

ty  and organ o lep tica l soores.
The data obtained, and f irs t  of a ll  those on storage weight 

losses, on production costs and organoleptical qualities, allowed 
the authors to make interesting conclusions: meat storage at -30 C 
is more efficient than at -18 to -20°C. Meat storage at -40 C and
-50°C is not economically Justified.

The Sovie t s c ie n t is ts  N.K. Zhouravskaya, V.N. Pismenskaya,
A.P. Eoslova and N.P. Yanoushkin studied quality characteristics 
of meat thawed under vacuum or in the vapour-air medium. The la t­
ter was carried out at 20°C, BH 80-9)* at the air velocity of 
2.5 m/s. Vacuum-thawing was done in an originally designed instal­

lation at 20°C. . ,
The comparison of the experimental data indicates that meat

vacuum-thawing allows to greatly cut heating time. In this case 
fewer cavities in the muscle are formed and cross-striation is  mo­
re pronounced. Such meat absorbs water better. The only disadvan­
tage of this method is considerable losses of water-soluble con- 
stituents of the muscular tissue as compared to vapour-thawed meat. 
To eliminate this shortcoming, meat must be thawed at 10-15 C ra­
ther than at 20°C; this extends thawing by about 20* but lowers 
losses of water-solubles by about 30-40* as compared to meat va­
cuum-thawing at 20°C.
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In the theory and praotioe of processing, a problem is s t i l l  
being solved of thawing long-stored meat for its processing into 
salable products, e.g. meat ba lls , eto.

S# Dantchev and M. Lalov (Bulgaria} are dealing with this 
problem in their paper.

Their results show that the degree of changes during repeat­
ed freezing is not as significant as to sharply alter meat prooes- 
sing properties, since the basic changes are those which occur 
during primary freezing and storage. This is *te<> confirmed with 
the fact that changes in the features characterizing meat tech­
nological properties during its  repeated freezing, do not go 
beyond the extremes of the primary freezing and storage. It is  
possible to accept completely commercial processing of meat fro­
zen and stored for 6-8 months into produots which again require 
freezing and frozen storage#

The attemjts to find a method for recognizing differences 
between thawed and cooled meat were known earlier. Physico-chemi­
cal and biochemical methods were suggested. A .I. Piskaryov,
M.A. Dibirasoulayev, V.V. Gouslyannikov and V.L. Koreshkov from 
the TNIKhI (USSR) developed a histological method whloh oan be 
used for this purpose. Since the classical histological detection 
of changes in meat, induced with cooling, freezing or thawing, 
takes 2-3 days, the authors replaced it  with the new one and ca ll­
ed it  "an express method". Their method yields results in 
15-20 min. It needs no special equipment; due to this, it  oan be 
used by every plant laboratory. The method is described in a ra­
ther detailed way.
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