
OCHOBHME HAUPABAEHHfl MCIICflB30BAHHH DaJMMEPHUX 
MATEPUMOB Mfl yDAKOBKM MflCOIIPOIiyKTOB 

H BjmflHME yHAKOEKH HA M  KAHECTBO

Jl-p XBM.HayK, npo$. B.E. rym>. 
Mockobckh® MexaHüKo-TexiiojiorunecKag
HHCTHTyT MHCHOÜ id M0S0HH0® üpOMHHÜ16fl— 
HOCTH, MocKBa, CCCP

yBaxaeuHñ npeacenaTenB!
yBazaeune iconaera!

Docjie BecLMa yaaaHoro soimasa yaasaeMoro npescepaTejia, 0Tpa3HB- 
®ero cocTOHHue Bonpoca, moa 3apaaa cymecTBeHao otíaeraaeTca.

Hpeswe aeM nepeíTü k a3noxeHHK> a anana 3y cymecTBa peipepapyeMHi 
SonaasoB, a soasen cKa3aTB, hto Bce soiuias'inKB npasepxabhdtch opa- 
HaKOBHX npaHuanaaBBHHX no3aixa®, KOTopne c$opMyjiapyio b caMOM csaTOM 
fiase.

1. 0 tohkb 3peaaa ynaKOBKa MHCHyjo npopyKpaio ycnoBao moiho pa3- 
Sejian» aa Tpa KaTeropaa (cBesee, coneHoe Maco, mhco, nosBeprmeeca 
asa nosBeprammeeca TenaoBOfí otípatíOTKe).

2 . CBesee mhco b 3aBHCHM0CTa ot Texaojioraa a ot Toro,Ha icaico®
cTasaa oho nopBepraeTCH ynaKOBKe,,nojijcHO hmotb koht3kt c KacnopopoM 
Ssa Chtb asoaapoBaHO ot ero B03aegcTBaa. Ho npa srotíoM BapaaHTe ae- 
ocSxojmmo npesynpesaTB coKOOTnejieHae ero b npopecce xpaaeHHa. B otom 
OTHomeHaa ocotíeHHO 9$$eKTHBHH TepMoycaxHBaioupiecH nneHKH.

CBesee mhco, Kan.upas spyrax mhchhx upopyKTOB xopomo coxpaHaeT 
°Boa CBOflcTBa apa onpeseseHHOM cocTaBe raaoBo® cpesn, natío b Baayy- 
Me. hto npeaaTCTByeT pa3BHTHB qenHHX npopeccoB OKacneaaa a pa3BH- 
Tac mbKpotíaaaBHoñ $aopn. DosaBJieHaio BmnenepeaacneHHax apopeccob 
OflocotícTByBT Tarace cnepaasBao Bsosame b aneHKa BemecTBa.

3 . Cojieaoe a nopBepraBiueeca TensoBO® oópaóoTKe mhco Haatíonee 
Heneeooópa3HO 3aTapaBaTB b raaoaenpoaapaeMHe nneHKa, cnocotíHiie, 
e°sa HyxHO, BHsepiBBaTB cTepanasapa®.

4 . Bo Bcex paccMOTpeHHux cnyaaax BecBMa cymecTBeHao® HBsaeTca 
Hfl’ianBHaH tíaKTepaanBHaa otíceMeHBHHoeTB, hto HaiuxasaBaet pan orpa- 
fiSaaTenBHHx yesosa® Ha npopecc 3aTapaBaHaa.
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5. PeineHHH KOHKpeiHHX 3anaa panaoHajiBHOfi ynaKOBKa mhchoä npo- 
nyKnaa b Kaxnofl cTpaHe pa 3-mhhh , b CMHcne acnojiB3yeMHX nojin wie pbhx 
QB6HOK a ynaKOBOK. to i sadepa Kaadojiee onTawa/iBHoro penman Heod- 
xouBMo nposecTa cpaBHeHae npa crporo offljHaKOBHX ycjiOBHax 3a Tapa- 
BaHaa, ciyiHaKOBOM naaecTBe 3aTapaBaeMoä nponyKnaa a, eciecTBSKHO, 
b 0ÄHH3K03HX ycnoBaax xpaHeaaa, TpaHcnopTapoBKa a peajW3ana0-Ee3 
coÖJuofleHaa btbx ycjiOBañ otnaTB npennoaTefiae roniy a aa aaoMy cnoco- 
dy ynaKOBKB, odcysaaeMOijy Ha XXHi EsponeScKOM Koarpecce HayaHHX 
paÖOTHHKOB MHCHOfi iipOMHHUleHHOCTB, HB flpeflCTaBJiaeTCa B03M0SHHM. 
IÎ03BOÂJO cede cocaaTBca aa xoposao asBecTaafi $aKT, hto apa xpaHeaaa 
rOBÄHHHH, T8MTHHH, CBHHBHH, ÖapaHHHE B OÆHOÔ H TOfi Ke ynaK0BK6 
npoueccH npoTeKaET no-pa3HOMy.

B HOÄaBMBmeM aacne cnyaaeB äjibte ’ibhoctb xpaHeaaa mhchhx npo- 
ayKTOB onpenejiaeTca pasBaiaeM uaapodaanBHoii $nopH. Bo BHMMIIe 
npoBeaeHH accmenoBaHaa c ynaKosahhhm b nneiiKH oxnaameHHHM uhcom s 
a aaTypajiBHHua nony âdpaKaiaMH. Onpenenana asMeHeaaa MHKpodpaopH 
npa xpaHeHaa npa aTMOc$epHOM aaBjieHHH a non BanyyMOM. B coot-  
B6TCTBHH C 3THMH HCCJieSOBaH0HMa peina KMUi MH yCJHOBHfiMH W  «UäTejlB- 
Horo xpaHeaaa ynaHOBaHHHX MaconponyKTOB aanaBTca mmuajibsaa Ha- 
uaaBHaa danTepaaaBHaa odceMeaennocTB nponyxTa a Ha3Kaa TeMnepaiy- 
pa xpaaeiiaa. Emo ycTaHoaneHO, ht o b repMe Ta3apoBaHHHx naaeiax, 
naxö tíe3 npaMeHeaaa BanyyMa ana HHepTHoro ra3a, 3me&nsuiocb pa3- 
Bäiae MaapoopraHasMOB b ynaKQBaaHHX MaconponyKTax a npaManeoKa 
ncmuoaanacB ycymKa npa xpaHeHaa. üpaMeHeHae BaayyMa npa ynaicoBKa 
oxaasfleHHoro iiaca n03B0jiaeT ynaaBHTB aa 1-2 cyToa cpona xpaHeHaa
a BH3B8TB H3MeH6Hae MHKpO$JIOpH -  npeOtíxaMeT pa3BHTae MOaOHHOKHC—
hhx daKiepafi.

B nocjieÄHae necaTaaeTaa yneaaeTca dojitmoe BHaiiaHae b GIBA, Hno- 
HHH, CTpaaax 3ananHoß EBponn padoTaM, uejiBB kotophx aBnaeTca npefl- 
OTBpameHae uaKpodaonoraaecKoa nopaa m c a  a nponyKTOB.
B 8to2 odnacTH HMeeTca pas a3odpeTeHafi a CBaneiiaS b onydnaKOBaa- 
ho2 ÄHTeparype.

ÜMeeTca pan naTOHTOB , npenycMaipaBasmax b KaaecTEe cnocoda 
dopada c MHKpodaoaoraHecKoË nopaeí mhchhx nponyKTOB npaMeaeaae xa- 
MaaecKHx BemeciB -  tpyHrauanoB, aaTadaoTHKOB a aaTHOKcanaHTOB, no- 
naBjiHrmax pa3BHTHe MaapcxpopH Ha noBepxHOcra mhchhx nponyicTOB.

nonoÖHoe BemecTBo -  copdaHOBaa KacxoTa -  dnao npaMeaeHC b 
accjienoBaHHHX npodaeMHofi aadopaTopaeÄ nonaMepoB MTKMMOa npa pa3-
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paÖOTKe peqenTypH a TexHOJioraa npoH3BOÆCTBa njieao'iHoro MaTepaana
scKanaena Ha ocHOBe raspoxnopasa nojiaasonpeHa. CopÖHHOByio nac— 
JlOTy BBOÄHT B EUBHOHHüß MaTepaail He TOBBKO J5M OÖpa3OBaH0fl acicyc- 
CTBeHitHX 3apoflHHefi KpacTñJUia sanaa, peryaapoBaHan CTpyKTypn h 
CBoäCTB uoiHMepa, ho h b KaaecTBe ctsChjih 3aTopa ra^poxuopana aay- 
Hyiia. MccJiesoBaHH3M0, nposeiiehhhmh cobmcctho c Ka$e.npoä MaKpoöao- 
jtoraa MTWMIa, öaao noK83aHO, hto BBeaemie copöanoBoa khcjioth b 
naeHOHHHñ MäTepaaa acnaaneH npaBoaaT k nonaBJieHaio pa3BHTBH Maapo- 
opraHB3MOB aa noBepxHOCTa imeHKa. 3th pe3yiiiTaTH MoryT öhtb ac- 
aoaB30BaHH jyui noaaaaeHap pa3BaTBfl MaKpo$aopH a yBejuaneHaa cpoKOB 
xpaH6HHH ynaKOBaHHHX MaconpoayKTOB.

Kait cnpaBesjiHBO yKa3UBaioT i.  KacejieBa, IIonoB, JiHTBMHeHKO.KocTa- 
ÄHHOB8 (BoJirapaa), b cuucjie ynaKOBOHHOii TexHHKH mhco h mhchhc 
npOSyKTU OTHOCHTCH K HHCJiy C8MHX TpyflHHX. Ohm HenpaBHJIBHOM $OpMK, 
öaoipo nopTHTCfi a TpedyioT sianiaH c mapoKHMB flaana30H3mb psryjiapoBa— 
HBH pa3MepoB a $opuH y n a K O B K a . Caiwe mapoKO pacnpocTpaHeHHHe Mania
an: ipaHKJIBH, «HJIOTeKC, rOJKUBMaTBK B MyjIBTBBaK.

Abtoph oaaTaioT, ht o c aejiBio 3aaep*Ka aHTeacaBHoro pa3BBTHH mhk-  
poopraHB3MOB npa xpaHeHaa a TpaHcnopTapoBaHaa oxjiasaeHHoro Msca a 
yBoaaaemiH cpoKOB xpaHeHaa MoryT öhtb Taitse acnojiB30BaHH coocoöh, 
OCHOBaHHHe Ha C03Ä3HHH BHyrpH yiiaKOBKH (Hila repMeTHHHOrO KOKTeit-
Hepa) iS0ÄB$auBP0BaHH0fi ra30soñ opean •

VIccjieaoBaHHH, nposeaeHHue b CGC? a sa pyÖesoM, noKasajia, hto b 
Moaa$auapoB3HHoa raaoBoä cpeae npa xpaHeHaa OTpyÖOB äojisho coaep- 
saTBCH MHHMuaiiiHoe KOJiaqecTBO Kacnopoaa. CornaoHO npoBeaeHHHM b 
3>PP DKcnepaMeHTaif no xpaHeHaio MHca (OTpyÖOB roBaaaHU, TeaHTanu, 
cbhhbhh) B TeneHae 6-8 oyT. npa TeMnepaType+7°C ayqniae peayjiBTaTH 
Ötiaa noayqeHH b caeayionax raaoBHX cpeaax: 99,5% N £+0,5 Ĉ ;
70% CÛ2+30% E03ayxa; 90%N2+I0% CO2 (npa t 3 °C ) . B cbh3B 
0 3TBU UHe XOTeaOCB ÖH OTUeTBTB, ’-¡TO B PHÄ® naTeHTOB 
npeaaaraeTCH coaaaHae MoÄa$auapoBaHHoa rasoBOii cpe«H sa cneT npa- 
ÄaHHH yaaKOBOHHOMy MaTepaaay ceaeKTabhoS rasonponapaeMocTa u i  sse- 
aeiuiH b ero coct3b BemecTB,a3ÖapaTeaBH0 CBH3HBa»max itacaopoa .
Taa, u h  noraoneHHii Kacaopoaa, coaepxameroca BHyTpa ynaKOBKa, p«ko-  
MSHityeTCH npKMetiiiTB T0HK0H3Me.aBneHHHii nopoinoK naaaaÄHiT, bboähmhä b 
aflre3H0HHn8 caoK ¡¿easy BHyrpeHHeË naemtoä uejuio$aHa aaa 03 noaaaTa- 
Jiena a aapysHHM caoew ainoita HBeBoM foutra .



B paóoTax apo&ieMHoft jtaóopaTopaH nojuiMepoB MTHMÜIa coBMecTHO c 
npyraMH opratia 3aimhmh paspatíoTan 0 ocBoen Ha npoMHnmeHHOM oóopyno-  
B3H0H cejieKTHBHO-mpoHBiiaeMHít njieHOHHHñ M aTepaaji, üpej¡,Ha3HaHeHHHÍ 
jsjie npHMeHeHHH b KaaecTBe MeMÓpaa 0 $hjibtpob cnenaajiBHux ra3opa3- 
aeJlflTeJIBHHX ycTpoñCTB, KOTOpijfi OlJIHHaeTCH BbICOKHM aÓCOJDOTHHM ypOB- 
HeM ra3onpoHHaaeMOCTH (npHMepHO b 200-300 pa3 OojiBiiie, neti naeHKH 
u3 nojmaTHiieHa BbicoKoro naBjieHHH) h cenekthbhoíí ra3onpoHHuaeMOCTBB. 
üpHMepHOe cooTHOuieHHe K03$(6HUHeHT0B ra3onpoHHaaeMOCTH flan a30Ta, 
KHCJioposa 0 yraeKHCjioro ra3a -  1:2, 1:9.

MeTOflH BaKyyMHOü ynaKOBKB npH onHOBpeMeHHOM HcnojiB3OBaH0a oxaa® 
rrAHatr flasoT óonee yaoBJieTBopaTenBHtie peay^BTaTH no cpaBHeH0B c p a 3 - 
jihhhhmb npyrBMH Mei'o.naME, HCnonBayeMHMH b  coBpeMBHHoa npoMHUUieHHO- 
cTB n n a yBeüBHeHHH cpoKa coxpaHHOCTH C Beaax mhohhx nponyKTOB, ap0 

ycjiOBHK npeaoTBpameHHH coKOOTneneHaa.
yqjaTHBaa pasnanaH e KOH$0rypanHH h pa3Mepu pac$acoBaH H oro Maca, 

MaTepaan rjih  BaKyyMHoM ynaKOBKB nojiKeH ataeTB cjienyfoume xap aK T epa- 

CT0K0:
-  HenpoHHnaeMocTB jy ia  r a 3 0 B , ocoóeHHO K acnopona;
-  HenpoHflnaeMocTB w m  bojüihnx n ap oB , BucoKaa conpoTHBJiaeMOCTb 

pa3pHBy 0 03HOcy;
-  BJiaCTHHHOCTB 0  MOTHOe flpH Jierafiae.
B coflepaaTeatHOM noKnane H.XeMnejia yKa3UBaeTca, hto AM 

nonaoro ynoBJieTBop6H0H BHineynoMaHyTHX TpeóosaHHÍi 0T«eJieHHe "Kpao- 
BaK" $hpmh Tpeííc" pa3paóoTano cneuaajiBHHñ ruiacTaaHHR TpexcnoftHHB 
MaTepaan 0 ynaKOBKB as aero, nonynaBniBe Ha3BaHae “cSappHap-óar" .
Oh ysoBfleTBopaeT Haadonee cymecTBeHHHM TpedOBaaaaM, npenBaBnaeMHM 

k ynaKOBKB, KOTopaa nojiima coxpaHaTB BaayyM.
EaKTepaoaoraneoKní aHaji03 roBanaHH noKa3an, hto kojibhbctbo 

aapoÓHHX M0KpoopraH03MOB yBeA0H0BajiocB HeaHaaaTejiBHO, b to Bpena 
Kan jiaKTotíaKTBpañ -  aobojibho 3HaH0TeJiBHO. 13ocjie 35—45 nHefi $aKT0— 
qecKoe conepaanae naKTotíaKTepaft cocTaB0.no 70-80x10 / r , a aapoóoB 
npac5ji030TejiBHO 3-4xI06/ r. K KOHny acnHTaHHíi $aKTHnecKaa BBJiaaaHa
BHKBJIBHHOrO COKa ÓHJ1& J10EB 1,3%, B TO BP6MH K8K ÜO OKOHHaiI00 CpO- 
aa xpaHeH0H HeynaKOBaHHoro Maca b  oóhhhhx ycjiOB0HX noTepa kkkkocth . 

KaK npaBHao, cocTaBflaeT 3-5$.
B TeaeHae nepBHX KHeR npoaoxonnT ÓHCTpoe yBenaneHHe pH ($epMBH- 

TaTHBHoe npeBpameHae raaKoreHa b Moaoaayi) KacnoTy), kotophK,hoctb— 
hbhho noBHinaacB, k Koany acnuTaHaft noxoaaT  no 5 , 7 - 5 , 8  enaH an.IiB0* '
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saaax a BKycoBHe KaaecxBa HcnHTHBaeMHX oöpa3iiOB önxa npa 3hbhh yxoB- 
aeTBopHTejii.HHM0 iiocjxe xpaHSHaa b  xeaeHae 40 XHeS. 3xa cydteitTaBHaH 
oneiuta cooTBeTCTByeT pe3yxi>TaTaM, noxyaeHHUM npa npoBexeHaa xpyrax 
$030KO—X0UBHeCKHX HCÜHTaHHK.

HcnaTaHHH noKa3axa, hto CBenteoTB rossxaHH, ynaKOBaHHOä b naaeTu 
"öappjjap-öar" a xpamme&ca  npa 2 -4 °C , coxpaHxeTCH b  xeneaae 
45 xH eä, b to Bpesw K3K cpoK xpaHeHHH HeynaKOBaHHoro iiaca npa toü 
*e TeMnepaType cocTaBXHex MaKcaMyu 10-15 x h o ä .

UcnHTäHfla aa npoxoxxaTe;ii>HOCTi> cpoaa coxpaaHocTa cbh h h hh  npoa3-  
BOfflajm c RycKäMH m hkoth  3axHefi 0 nepexnet nacxeft xyrna, ynaKOBaa- 
hhm0 b  naxeTu "öappaap-dar" 0 xpaHanwuaca npa 0 -2 °C . Ilpa stom  bo 
Bä0MaH0e npaHBuaaa Te se  napaneTpa, hto  0 npa acflHTaHaax roBHXflHH. 
noxyqeaHHe peayxnxaxH noKa3nBaDT, hto  npoxoxxaxenBHOCTB cpoaa c o x -  
PaaHocTH KycKOB nepexHeft aacTa co cTasjiaeT 18 -20 , a 3axHe8 20 - 
25 xHeä.

Cßexaa noTpomeaHaa nexan Tymna Kypann, xpaaaBinaHca npa 0 -2 °C , 
c oxpaaaeT cbo b  KaaecTBa b  Teaeaae 7-8  xH eg, xepaa b MaccenpaMep- 
30 2 $ . npa ynaKOBKe b  naiceTH "öappaap-öar" npoxoxxBTexBHocTB cp o -

xpanenaH ee npa 0 -2°C  cocTasaxa 1 5 -18  XHefi. Kpoue Toro, no- 
T0pi> b uacce npaKTaaecKa ne öhjio a inaex rokh  He asMeHaxca.

B oönaHHx x o xo xh xb h h x  KaMepax cpoK coxpaHHOCTa koh0 hh  co cT a B -  
ÄaeT npaMepHO 15 XHefi. OxHaxo a 3 -3 a  bh co ko S oKacxaeMocTa MHxeaHO— 
ro  MaorxoÖaHa bto mhco oaeHB ch xbh o  TeMHeeT, b  pe3yxBxaxe aero  
cPok  ero  peaxH3anaa npaxoxaTca orpanaaaBaTi. xo  5 -6  xHe8. Dpa x p a -  
Henaa b  naxexax "ö ap p asp -ö ar” oho coxpaHHeT KaaecTBO nBexa, no 
“ eHBrneg Mepe b  xeaeHae 15 XHe8.

Ü3 cooömeHHH K . TeHxxepa ($P T) cxe xye T , hto  x x h  ynaKOBita 
aopimoHHoro oxxaxxeHnoro unca b  «ara3HHax caMOoöcxyxHBaHa (ynaKOB-

xana S  B) oöaaHo npaMeaaßT x o t k b  ( Foodtainern ) a MarKyio n x a c -  
Tü^auapoBaHHyB nxeHicy 03 UBX.

HoBaa ycaiaBaBMuasca nxeHKa 03 conoxauepa axaxeHa c a$apoM HeHa- 
GHifleHHofl KBcxoxH He yBexaaaBaeT npoxoxsa Textaoctb xpaHenaa, oxHa- 
Ko cayraT 3amaTo# ot 3arpH3HeHHH npoxyKxa aa OKpyaaiomeö cpexn.

Qpa acnoxB3OBaHH0 ynaKOBKa Tana Ceuaparax c ra30BHM HanoxHeHaeM 
20-3 0$  COg, xo 80$ O2 , aHorxa 3 -1 0 $  /V 2 ) spoK xpaHeaan nopnaoHHo 
Xaa^XeHHoro »wca yaexaaaxcH  o 2 j o  5 -1 0  xae fi. Dpa btom pemarajee 

3aaaeHae k b k  h paHee HMexa HaaaxfcHan cxeneHB oöceMeHeHHocxn a xeune- 
^ T y p a  npa pa3xexKe, ynaKOBKe, xpaHcnopxapoBKe a peaxa3aqax. Dohh-



senae TeMnepaTypa m  ojysa rpanyc yAMHaeT cpoa xpaHeaaa aa 2 ana, 
XaMaaecKHa cocTaB cmbc.b  ra3a b  bh&ishhbbshhom nBana3oae noHTH ae 
BJiaaeT aa opona xpaaesaa. OraoiueHHe oó-aaua ra3a b cm3 k Macee mh
os b rpamax nomao cocTaBnaiB npHMepao 1 :1 . Tan ksk mhco shh aap- 
Koro H3 roBHSHHH aoascao 6htb nonroTOB neao 3a 5-6 flue a j\ o npitMeae- 
hmh , to bhcokhS ypoBeHB rarHeHH b yfioMHOM aexe HBaaeTCH ycnosaeM 
nna otíecneaeHHH onraManBHoro epoaa xpaHeana. PeaoueHayeTca opra- 
HM30B3t b  npopecc paasenKH u ynaaoBKH tskhm 00'pa30M, aTodu mhco 
HgxoaaaocB b  HeoxaaHflaeMBix noMemeHHax ae donee 20-30 smHyT.

lipa neaocTarae cooTBeTCTByEowx pe^paaepaTopoB MoryT 0htb acnonn- 
3oaaHu H3oaapyraa0e KOHTefiHepH.

ra30Haaoaaeaaaa ynaaoBKa MoseT (3htb HcnoaB30BaHa He TonBKonna 
roBanaHH, ho a cbbhbhh, TeaaTaaa a dapaHHaa. OnaaR.o apa ynaKOBKe 
flaatJHX BiiaoB Maca mokho acaoaB30BaTB BaKyyM, b  aeKOTopux cnyaaax 
yaaKOBKy 3anonHH»T GOg, npa stom cpoa xpaHeaaa HecKoaBKO TBeaaaa- 
BaeTca. Maco HeKaaecTBeaHnx coptob, KaK HanpaMep caanaHa rana ps£ 
a Tana dfd , ana aHanoraaaaa TanaTBHa aMemT orpaiiaaenaHe cpoKa xpa- 
HeHHa npa yenosaa aaTeacaBaoro oxnaKBeaaa ( psjs) ,  nado Boodme ae 
nonne&aT xpaaeHHB ( dfd ) .  Oto ace oTHOcaTca a k ynaKOBKe Maca Kpyn- 
HHMa KycKaMa b TepMocBapaBaeMae naaeTu, KOTopue paccMatpaBaioTca 
aaKe. ilepen ynaKOBKOfi cbhhhhh ana TenaTHHH ju w  Kaxnoñ Tyma aeodxo- 
SHMO KOHTpojiapOBSTB BenanHay pH.

KycKE rOBaaHHH odaaao TpaHcnoprapyjoT b  repMeTanaHx rnieaoHHHx n a- 
KBTax. Hpa donee snaTenBi-mx TpaacnopTapoBKax (HanpaMep, 3a oKeaa) 
b  ynaKOBKe c nosmueKHM conepxaEaeM Og nyane eóxpaaaeTCH oseT Maca. 
Enaronapa npaMeaeHHB hobhx TepMOcnapaaaeitHx KOMdaajipoBaaaHx Ma'repaa- 
hob (aoHosjep-cypjiEH ana cononawep aTaneaa c atjxipaw! HeaacHmeHHHX 
Kacnox) nneHOHHHe ynanoBKH nocne BaKyyMHpoBauaa MoryT nonBepraTLca 
ycanae b TyHHene c ropaaaM B03nyxoM. TaK khk npa yaasaHHux «rttpt 
ynaKOBOK BaKyyM He npaMeHHJOT, noiepa Macaoro coaa, BtmejiUBmeroca 

03 Maca, yMeHBinaBTCH noaia Ha onHy t p c tb . AaanoraaaHe noTepa Mac
ea aadnBnaDTca TaKse npa acnonB30BaHaa b  KaaecTBe yna icobok noToa- 
kob c odiOTKOfi nnemcoR ana TepMOCBapHBaeMKX ynaKOBOK, y kotophx b 
peayjiBTaie rnydoKoft buthekh nocne odpadoi’KH b ropaaew B03nyxe ipo- 
acxoflHT nononuHTenBHaa ycaaKa. OaHaKO npa npnMeHeHaa arax hobhx 
BnaoB ynattOBica KanecTBo nponyicia Tanate 3aBHca.T ot acxonHoii odee- 
MeHeHnocTH a TeMnspaTypa xpaHeHKH.
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JSjlR rüBHfiBHH OnTÜMaaBHHMH yCJ!OB0HMH XpaHeHHfl HBJUDOTCH 2,5-4 He- 
¿íejta apa+3 - +4°C. Oposo rocuTejibho cxb xpaHeHHH ynaK0B8HH0íí cbhhhhh, 
TejiOTHHH 0 tíapaH0HH se aoaKHa npeBHmaTfc 8 xnefi. ameneme KOHxeH- 
canEOHHoa anara Ha BHyxpeHHefi noBepxHocxB yaaKOBKH He yxywuaex na- 
Hecxsa, ô HaKO ch0M0tb ynaKOBKy cxesyeT apa hb3kbx TeMaepaiypax.

yKasaHHHe TepMooBapKBaeMHe ynaKOBKa, KaK b Biwe üxockbx, thk h 
Tepajo$opMyeMHX naKsxoB, aparô HH jyia xpaaeH0.a PoxBinHHcxBa mhchhx 
npoayKTOB h KOxóacHHx H3,aex0fi. Enarosapa nxoxaofi yimasKe mTyaHHX 
a3̂ ejuañ npa oxcyrcTBHB cBotíoflHoro npocxpaHCTBa aaa npoxyKTOM 
yMeataiaeTCH BuneaeHHe khjhkocth b KOjiOacaax, cocHcaax, sapeHofi kox- 
Cace, CB6K0X CHpOKonasHHX Koatíacax a Bapenax OHoponax. Onnaxo b 
S8HHOM cayHae,KaK a b flpyrax,HeotíxoaHMO cxep̂ Ti 3a BaseseHaeM yna- 
KOBaHHHM npOflyKTOM OTKKOCTH.

GoxpaHHOCTB ynaKOBSHHOro npoayKxa 3aB0CKT ot noBepxHOCiHofi o6ce- 
aeneHHocTH h xeMnepaxypa otípaóoTKH, cToflKocxt b xpaaeHHH yweHMiaeT- 
ch b pe3yai>iaie yc00eHHoro ocBemeHBH.

Boxee juLOXHaa yimasKa nposyKTa c npaMeHeHaeM BaKyyMa oTMenena 
b nxocKHx TepMOCBapHBaeMHX ynaKOBKax no cpaBHena» c xepMO$opMOBaH- 
hu«h naneTaMB.

TepMOCBapEBaeMHe ynaKOBKH c lexHoxoraefi csapaBaiíHH b ropaneM 
B03syxe noKa3axa Tarase xopoaee KanecTBO npii xpaneHHH 3aMoposeHHHX 
KycKOB roBaxHHH (HanpnMep npa xpaneHHH rocyaapcTBeHHax pe3epB0B).
B peayjiBxaxe npHMeHeHHH TepwccBapaaahhh yMGHBmaexcH bo3Moxhoctb 
Odpa30B,'',HKH HerepMBTHBHHX DIBOB 0, KaK CXeXCTBBe, 03MeHeH0.fi, BK3- 
saHHHX B03flefi0TBHeM KKCXopoxa B03,nyxa 0X0 oaora npa 3aMopaxHBaHH0.

Dpa 0cnoxB3OBaKH0 Hosoro odopyxoBñHKH ynaKOBKB, noxyHeHHue Mexo- 
Xom rxyáOKOfi bhthxkh í<5e3 xyHHejw c ropaHHM BOSsyxoM), tepMQCBapa— 
BaorcH BHyxpa ycxaaoBKH (  S k i n p a o k  ) ,  ¡]pa b t o m  n a  ynaKOBKax, Haxo- 
Ahusbxch nos HanpjnceHaeM, coBepmeHHO OTcyxcTByioT craiasKH.

KpoMe yM8HB¡¡ieHfiH noxepa Macea, BH3B3HH0ñ BHsexaHHeM coKa, npn- 
Menemie cBapHHX naKexoB KocBeHHHM oópa30M yBexBBHBaex cpoK coxpaa- 
Hoci0 npoxyKxa. KpoMe xoro, b csyaae np0MeaeH0fl tojibko xhuib sa- 
KyyMHux ynaKOBOK CBesax H3sexHñ, Kan aanpnMep BapeHax Ko;ióacoK,co- 
cacoK a oxBapHHX okopokob, upa Tewnepaxypax xpaaeHHH CBinne +5°C, b 
BiixexHBineMCH PaaoKcosepxaseM coKe npCHCxosnT o^eat duexpoe Maspotí- 
Hoa 3arpH3HeH0e, Koxopoe yxyítoaex 3anax a BKyc ynaKOBaHHoro nposyK- 
xa.
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CapoKOflHeHHe KoxóacH. npeÄHa3HaaeHHtje p a  caMooöcjiyxHBaHHa.odHB- 
Ho ynaKOBHBasDT b  aeJUio$aHOBHe Memora öe3 aaKyyMa n jm no« B aayy- 
MOM ripa coaepsaHHH ocTatohhoM Bjiara  b  npoayKTe ÔoJiee 3 3 % ,  to  co- 
o t b g TciB yeT  saaaeHmo b c j i h h h h h  & w  ,  npuMspHO 0 , 9 1 .

Kojiöacy c bhcokhm  cojíepxaHaeM aaara m o m o  ynaKOBHBaTB b  pe^jioça- 
HOBue M6HIOHK0, aponycKaimuie Bô HHue napa. Ojia BaKyyMHoä ynaKOBKH 
nparoflHH TepMOCBapasaeMHe MaTepaa&a. t o i  w r e jiB H o r o  xpaaeHaa ch -  
poKonneHHX KOJiöac (aanpaMep C03,aaHaJi rocynapcTBeHHHX una BoeaHux 
pe3epB0B) Hapasy c xbcthhhm h  ÓasnaMa, 3anojmeHHHMa ra30MA/ 2 . y ity -  
nopeHHHMH nos BäKyyMOM ajnoMEaaeBHMa öaaicaMa am TyöaMH, Moryr öhtb  
Hcnoji£30BaHu TepMoycaflOMae a TepMO$op**yeMHe yaaKOBica. B yK83aHH02 
ynaKOBKe bth  B3Rema MoryT xpaH arBca juo 1 ,5  JieT.

Baaro^apa TpexicpaTHOMy aanecena® aanwTHoro h o k p h t h h  H3 moho-  
zm ÄHraapepHflOB c  saeMeaTaMH JSCKyccTseHHHX maTepaajiOB axa Booaa 
opon xpaHeHHH KoaöacH moxho nposroiTB ä o  9 m b c . apa j c a o b z b  xopome- 

ro  aaaecTsa  n p o ^ ya ia . Koxöaca Ronmm ö h tb  B3roTOBJieHa h 3 CBexero  
cn p sa , co^epsaTB ae Öojiee 25% aapa a aojutaa ö h tb  jibiub caa ra a  3 a -  
KonaenoË. t o u r oxpaaama eca aojiöacn b  MHorocaoËHOM aamaTHOM noapa- 
t b h , HaaeceHHOM Ha aoBepxaocTB öhto ho b  mstoaom norpyxenaa, äo jixhh  
conepaaTB MSKcawyM 29-30% B a s r a , h to  cooTBôïCTByeT saaaeaa» b 6jih -  
h b h u  0 ,8 9 . Kanöaca, npeÄHasaaaeHHHe j i m  AJiaTejiaaoro xpaaeHaa 
b  EaayyMHHX ynaaoBaax caeayeT BHcyiaaBaTB ro ooRepxamsi sa a ra  
25-26% UaaaeHae BeaaaaaH Q w  npawepao 0 ,8 8 ) .

MeTajuLH3HpoBaHHue naeaaa apoMö oaTaaecnax xapaarepacTHa oöaa- 
ÂâîOT hh3 koë KHcaopoAnpoHKiiaeMOCïLB, aa k a aa k IIBflX.
3 ia  xapaaTepacTHKH coxpaHffiOTca ä o  rayöaan BHTaxaa apHMspHo
1 ,5  cm . Dpa rxyöoaoä b h t h k k ö  cBmne 2 cm b  $arypHHX ynaaoBaax npo - 
aanaeMOCTB ra3 a rar b t b x  MaTepaaaoB amemo yBejiaaaaaeTca. M etaa- 
jiz3apoBaHHaa Efleaaa BcaeacTsae c b o h x  q b c t o b h x  aoHTpacTOB oaa3H- 

B a sT ca  aparoÂHOË jy ia  acnoxB3OBaH0H b  KaaecTse BHyTpeHaeS yaaKOB- 
K0 MHCHHX npOayKTOB.

yKa3aHHae naeaxa, aaa a cUuqmhHa6bhs Ha ochobs aaioMHHaeBOË $oäb-  
ra, HMeioT npaBJieKaTexBHHä BHecmaË bhä. aanpaMep mieaaa, B3roTOB- 
aeaaue mbtoäom KamapoBaHaa sum c kjuobboM KOMnoaaua 631 oapaneau b 
pa3ju!BHHe MeTajuiaaecKae OTTeaaa.

B HenpoHHuaeMHx ynaaoBKax moköt 6u t b  acaoxB30BaH ra 3  C02 , h b-  
c k o x b k o  apoÄJieBaKimaÄ cpoa coxpaHHOCTa npo^yaTos. Sas nopipaoHHoro 
Maca (apexÄQ B ce ro  c b h h h h h , TSJLSTaHu, öapaaaHH a n ra p a ) MoryT Öh t b
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a°nonB30BaKH ynaKOBKfl Tana CeMaparan (HanpaMep, nonaaKpanHaTpan), 
KyCKOB rOBftH0 HH 0 CB0 HHHH -  M0IHK0 03 ycanOHHOñ IWeHKH C JI3 K0 — 

P°BaHHeM ana npoMesyTO’íHHM cjioeM UEÜHX. B cnynae ynaKOBKa cocbcok, 
*apeHoa KontíacH, Konóac noMTaKaMa, KyconnoB mana a nponax mhchbix 
a3nena2 b MeiDKB ana $arypHHe naKeTu c noapuraeM UBJIX ana c npyrau 
HenpoHanaeitbiM aun C02 noKpmaeM, nponyKT MoaceT xpaHHTBCH b ra30- 
H3nojmeHH[jx ynaKOBKax. C Henoji£30BaHaeu CO2 cpoK xpaHe- 
Biih nponyKia HecKOJiBKO yBenuHHBaeTCH. lipa Teímepaiype 
c®nme +3 C He BUHBneHO npeaMymecTBa b cpoKax xpaHeHHH ynaKOBOK c 
r830M a tíe3 Hero. 3to se moxho oTMeTaTB npa BKJiamzawa OTcacn- 
BaDawx mnaocTB "(JMBTPOB”. OflHaBO a npa 3Tax $opMax ynaKOBKa 
c*epajn>HocTi, TeBínepaTypa 0 CTeneHb ooBemeiraocTa pemarawM oópa30M 
°Qpenenroor coxpaHHOCTB KanecTsa.

B ocJiqeM cnynae npa ynaKOBKe Maca a u h ch h x  nponyKTOB b  npospaa- 
ta,e naKera Ha h h x  nonato <5h t b  yMeHBmeHO no MHHHMywa B03ne2cTBae 
B̂eTa • 3to  m  o t h o c h t c h  a k  apo3panHo2 ycanoHHoa nneHKe c ynBTpa- 
^oneTOBHM aócopóepoM. Kan H3BecTHo, HeraTBBHoe neBcTBae Ha nane- 
Cj,bo nponyKTa OKasHEacT He to h bko  ynBTpafaoneTOBHe nyna. B npoTa- 
ôaonoxHocTi, KHcnopony B03nyxa CBeT neMcTByeT KaK KaTanasaTop̂ yc- 
a°PneT b  mhchhx nponyKTax a3MeH6HHe qBeia (cepne a KopanneBae to -  
Q a OKHcneHae sapa (nporopjuiocTB). Tan k s k  b  a 3MenBHeHHi¿x npo- 
K̂Tax naxe npa BaKyyM-ynaaoBKe b  naKeiax Bcer.na npacyTCTByeT khc-  
°̂Pon, to  ocBemeHae b  Kaxnoít npo3paHHo2 ynaaoBKe yMeiiBaiaeT opon 

^PaaeHBH. OcoCenao HyBct b b  tejiBHH k  CBeiy bape míe Konóaca a
0°poKa. ynaKOBKa e bhco ko2 KacnoponHenpoHHHaeuocTBio (nneHKa c 
3i5ethum cnoeM B3 IIB£X ana nonaaKpanHHTpana ana MBTannaaapoBaH- 
a«)3aMeTHo 3atoptiaxabhiot yxynmeHae KanecTBa, BH3B3HHoe B03ne2- 
CTB0eM cBeia.
^  °̂BHe pa3patíoTKa nepeBHSOHHnx nneHOK c 3aiqaTHHM cnoeM 0 3  HBflX 

«km HcnonB3yi0T B Bañe MemoB ana cocynoB cTepana3yeMiix mhc-  
a3fl8K02, KaK,nanpHMep,KonOacHae 03nenan 0 pa 3nanHHe tínana 0 3  

00Ca- B cbh30 c ra30HenpoHanaeMocTB» 3tbx MaTepaanoB no 02  ohh 
^̂ eoaenaBaiDT npa nonHOM KOHcepBapoBanaa opon coxpanHocTa KanecTBa 

6 «ec. CSe3 oxnaxneHaa. Tan KaK 3Ta nneHKa TepMOCBapaBaeMne, to 
^  nonyHeHHH tíaKTepHeaenpoHanaeMoro rasa, KaK y nerKax K0HTe2He- 
,j B’ TaK a naKeTOB, 30Ha CBapna urna nonxHa cShtb nacToñ. B cnynae 

nOnB3OBaH0H KOHTBHHepOB C OrpaHHHeHHOM npOHHnaeMOCTMJ K 02 nnH HS0-
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Canee xxHTextHoro coxpaaeHKH KaaecTBa ójibr o mhchhm coycoM ocodea- 
ho BaatHO jacnoni>30BaHHe CBexero Macxa. yKa3aHHHe dx»xa ynaKOBHBaDT 
b naxeTH, b  kotophx He xoxxao <5htb CBodoxaoro npocTpaacTBa , coxep- 
xamero Kacxopox B03xyxa.

yaaKQBKa xxa cojieHoro Maca. yxoBxeTBopHTexBaaa ynaKOBKa TaKoro 
Maca, npenycMaTpHBaiofnaH onTHMaxBHue opona xpaaeHHH, xoxxaa b c k x x h  
HHTB npOHHKHOBeHüe KHCflOpOXa H BJiarH 0 OdecneHHXB npHrOAHOCTB K 
npoHHoS 0 repMeTHHHoñ TepMOGsapKe, HaHeceHa© aerara a yaaKOBKe Ha 
BHCOKoapoa3BOOTTejii>Hux ManiHHax. Bo3xeñcTBae CBeTa a yxBTpa$aoxeTO- 
bhx xyaeft BH3HBaeT oóecuBeHBBaHae yaaKOBaHHoro Maca, xxa npexoxpa- 
HeHaa apaMeHHBT Henpo3paHHae KOMdaHapoBaHHae MaTepaaxa. CBHine 80$ 
Bcero coxeaoro Maca b CHIA apô aeTca b yaaKOBKe nox BaayyMOM axa b 
cpefle HHepTaoro ra3a NI?- Bcero peanasyeTca komdahhdobshhhx Mare- 
paajiOB ¿ x a  BaKyyuHOg yaaaoBKa Ha 10 m jih . xoxxapoB b  roa. B ochob-  
hom asa 3Toíi aexa aa pydexoM apaMenaoT KOMtíaHapoBaaHHe aneara Ta
na: nexxofaH-noxaaTHxea, Hexxo$aH-$oxi>ra-aoxa aiHxeH, noxasTaxea- 
Tepe$TaaaT-üo;iM3TajieH a noxaaMHx-noxaaTaxeH. HaeTO npexycMaTpa 
cxoa aoKpHTHa 03 conoxaMepa noxaBHHaxaxeHxxopaxa, htoCh acKJiioaaTB 
npoHaKHOBeHae Kacxopo.aa.JBia BaKyyMHOfi ynaKOBKa coxeaoro Maca npa- 
MeHHíOT TaKxe KOMdaHapoBaHHya axeany capaH-UBX-capaH, 03roTOBxaeííy» 
co3KCTpy3ae8. Ü3 xpyrax MaTepaaxoB HcnoxB3yx)T Tarae axeHKa a 3 no- 
xaKapdaHSTa, aoxaypeTaHa, aoxaBaHaxoBoro caapTa, 00BMe¡nQHHHe o rep- 
MooBapEBaeMoñ noxaoxe$HHOBoñ axerntoñ.

Maco, Bpomexmee TenxosyK) KyxaaapaTO odcadorav. oíhhho aanaeTCH 
coxeHHM a ana ero ynaKOBKa moxho npaMeHHTB Te xe nxeHKa, hto a xxa 
coxeaoro Maca, üxa ynaKOBKa ropaaeciepanasosahhhx npoxyKTOB 
ipexnoaTeHae oTxaeTca KOMdaHapoBaHHHM nxeHKaM, cosepsamaM cxoa 
¿onsm, aanje Bcero - KOitóaHapOBaHHHM nxeHKaM noxa3TaxeHTepe$Ta- 
xaT-$ox&ra-noxaoxe$HHOBHe cMeca.

npaaaMaa bo BHHMaaae mapoKoe acnoxi>30BaHHe pexxo$aHa a komóh- 
aapoBaHHHX axeaonaux MaTepaaxoB aa ero ochob6 xxa ynaKOBKa mhco- 
npoxyKTOB b apodxeMHoH xadopaTopaa noxaMepoB MTHMMIIa cosuecTHO c 
xpyraMH opraHa3auaaMa dnxa npoBexeHH paóoTu no yxyameaBD KaaecT- 
sa yKa3HHHHX MaTepaaxoB.

RexocTaTKH nexxô aaa: HeTepMOCBapaBaeMitó, Mano axacTHHHHí,Te- 
Phst KoreBHOHHyn a axresaoHHyD npoaHOCTB nox B03xeficTBaeM Bxara.

npeanyuecTBa: xemeB, Hexe$aimTeH, rasoHenpoHimaeu, npo3paaeH, 
xopomo xoxhtch neaaiB.
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OcHOBHHM HeÄOCTaTKOM UejUIO$aH8 HBJ1H6TCH ero rHÄpO$HJIi>HOC'n> H p es- 
Koe OHiaceHHe npoHHOcra bo b jis x h o ii co cto hhhh . B aoKaaae ry a n , TeHe- 
®h , ToaHaneBOfi (CCCP) cooömaeTcn o paapaÖoTKe TexHoaoraHecKoro npo- 
Uecca a ocBoeHEH npoMHmaeHHoro npoa 3b o s c tbb neaao$aHa c yayHmeH- 
HHMB CBOÄCTBaMH, MOÄBiBUiäpOBaHHOrO r0ÄpO$OÖHOfi ÄOÖaBKOfe. KaK n o -  
Ka3HBa»T Ä8HHH6 T8ÖJ1. I ,  MOÄB$HIX0pOBaHHuS Q6MO$aH, B OÖHHHHX y c -  
^ o bbh x  HMennafl xapaKTepacTBKa u po h h o ctb  Ha ypoBHe oÖHHKoro nea- 
Äo$aaa (oäaasaiBiiafi h 6ck o h b k o  öoaBaea oJiacTaHHOCTB»), bo  BJiasHOM 
cocto hhhh  xapaKTepa3yeTca npoHHOcTBB, 3HaHHTex£HO npeBHmaHineiS 
nPOHHOCTB oÖHHHOro Heaao^aHa. 3Ta ELJieHKa MOseT Öh t b  ycnemHO a c -  
öoaBsoBaHa jym  k  3roTOBji8H0H KaeeBux koäö30h h x  oöoaoaeK, a TaKse 
HerepMeTHHHoE ynaKOBKH m hchhx noay$aöpaKaTOB.

KOMÖHHHpOBaHHHfi MaTepaaa C I10HH8THaeH0BHM DOKpHTJäeM Ha OCHOBe 
MO^E$imBpOBäHHOrO r0£pO$OÖHHM MOÄH$HKaTOpOM aeJUlÔ am iMapKH im—4) 
öö^aaaeT öojiBmofi aaresaoHHofi iip q h h o c t b b , TepMocBapHBaeMOCTBSD.azia- 
c ?BHHOOTBK), JiyHiBHMa XapSKTS pHCTHK3MH flpOHHOGTH B aTMOCfpepe HOBH- 
®6HH08 BJ18SHOGT0 HO CpSBEeHHB C OÖHHHHM ilOJIH 3TBJI8H~IieHJ10$aH0M 
(Mapita m - 2 ) ,  a  TaKze m okct ö h tb  EcnojiB30BaH ä m  ynaKOBKH mhchhx 
öpojqrRTOE a KoaöacHnx H3Haaafi, b  tom nacne 0 aa c k o p o c t h h x  ynaKO- 
bohhhx aBTOMaTax. ¡Ipo03BO£CTBO oöeHX BHffleyK83aHHHX EHeKOK ae ae co - 
°öpa3Ho a c aKOHOMiiaecKofi tohkh  3peHHH a aan  apoa3b o ä h teneM 0 jyiH 
tiOTpeöBTejiefi, raz aan ax ceöecTOHMocTB Haae, hbm y  oöhhhkx naeaoK.

Qpaueaat ea£Ho k  cko po cth h m  yaaKOBOHHHM aBToiaaTaM ¡uin ynaKOBKB 
“äCKHX H KOJlöaCHHX H3aeaJää B H3K6TH 03 JiaKBpOBaHHOrO H6Ä30$aHa 
PaspaöoTaK co cT a s  aa Ka aa ocaose conoaaMepa BHHaaxaopaaa a b h h b— 
•^fleHxaopaaa, coaepsam at aodaBKa, yBeaaaaBaiomae a a re sa »  aaKosoro  
°-ttoa k  ueaao$aHy a CHaxaiomae npaaanaHae aaaa k  CBapoHHOMy a a cT p y -  
MesTy. CpaBHHTeaBHHe CBofioTBa TpaaauHOHHiA' bhho b  aaKapoBaHaopo 
^^mo^ana a hobopo  MäTepaaaa npaBeaeHH b  ia ö a i2 .

Upea 3bo,h ctb o  m hchhx KOHCepBOB b  noiiHMepHOii naKeTaoö Tape öoaee 
8$$6b t b b h o , aeM b  secTHHOä a CTöKaaHHoS. OpeaMymecTBa c o c t o h t  b  
saaH«TeaBHOM yayHEeHaa KänecTBa npo iyKTa (BKycoBHX, oaTaTeaBHHx)
3a CH6T ÖHCTporo nporpesa a oxaa^ieHBH nocae CTepaaasayaa; yao ö- 
c?Ba pa3orpeBa noTpeÖHTeaeM; ynaaoBKa lipoa s s o a h t c h  Öe3 paccoaa a 
Gjäpona; aaeproeMKOcTB Tenaosofi oöpaöOTKa CHaxaeTCH Ha 25$.

Ään cosHäHHH noaaMepHoro KOMÖaaapoBaHHoro MaTepaaaa, BHaepsca- 
Paiomero ycaoBHH CTepaaasanaa, 6 m o  paspaöosaHO sHyTpeimee töpmo-  
GBaP0BaeMoe noKpHTae, BHflepKaBaBHjee flaaTaaBHoe BoaneiicTBae TeMne- 
^ y p  ho  I2 0 ° C .  noKpuTaa oöaaj?aeT bhcokhmh caaaTapHO—xaMHHeoKaMB

83





CBoflciBa aasiipoBaHHoro semio$aHa
TaO Jinua 2

He K3 aa Tero:

t--------------------1---------------------------------------------------------------
jEAHHHqa ¡ JlaKHpoBaHHHS qejuio$aH c noKpuTaeii
iis3iiepe- i Ha ocHOBe:
¡HHH ¡--------------------1---------------------1-------------------

¡ HHipoJiaica ¡ BXBjJ-40 ¡ BXB/1-40M

^aspyiainee Ha-
nPJaeH«e (npo- 
ío j iH o e  HanpaB-
aoHae)
0 J ho em e jiLHoe
yflHHHe HH0
P̂Ô HOCTB CBap- 

Bo ro BBS
flpOHHqaeMOCTB

^Aresaa

h/ m2

Krc/MM2

înKOCTB K CTaJffl 
" “ •3 npa Teime- 
P a iype  cBapKH

I.07 -I03 I . I2 - I0 3 I.22 -I03
H  ,1 1,15 1,25

40 45 40
4,9 12,7 14,7

50 130 150

0,4 0,1 0,1
OTcyicTBae paccaaHBaHHH b Bose
20°C, I00°C, I00°C,
80 uaa. 80 MHH. 80 IÍHH.

Ectb Ectb He oiueaeHO

CBoScTBaMH. UaTapaaji aa ocaoBe naBcaHa c nojinojiefiiHOBHM noRprnaeM 
ico u T a a  j¡m a3roTOBxeKHa pana nanyKoacepBOB Tana "BeTaana", 

$apn juoóHTenBCKHñ" a s p .  a noxyaaji nojioxHTenLHys) oneaay.
i.K a c e n e B a , A.IIonoB, M JIaTBHaeHKO.B.KocTasaaoBa (Eo jira p a a ) a c -  

cjieflOBana noBe^eHae mhchhx npoayicTOB, ynaKOBaHHHx b  TepuoycaaoaHyio 
n*eHKy c nosH ocoii, nos BaKyyaoa a b  a m o cíe p e  aaepTHoro ra 3 a.

yflaKOBaHHHe b TepMoycasonayB njieaay c üojuicthpojiobhmh noaaoca- 
‘W Maco a mhchhs nojry$aCpaKaTH ae noK33£um hhkskhx a3ueaeHa¿ b 
Cfioax opraHOJienTaaecKHX CBoKcTBax s o  9 6 -ro  naca xpaaeHHfl. Heynano- 
8fiHHHe Maco a mhchh6 noay$aópaKaTH yxe aepe3 48 a a c . noK33HBaioT 
SRaaaTesiHoe oiiuioaeaae -  a x  noBepxHocTB chsbho BacaxaeT a oópa- 
3y e i  KopoaHy, noBepxaocTB TeMHeeT a Te p aerca  ToproBidl bbs n p o sya -  
t°b. HacTynaBmae H3MeaeHaa b ynaKOBaaaax npoayitTax nocoie 9 6 -ro  a a -  
° a BapamauTca saaiB noaBJteaaeM cjiatíoro aacaoro  3anaxa, kotophS bho- 
osescTBHH acae 3aeT, a cnaóHM B3MeaeaaeM OBeia noBepxaocTH Maca. 
^OHcacTeHnaa coxpaHaaTca axacTanaoS, noBepxaocTB aeMaoro BsaxaoS. 

Bayoe Cnocae Bapita) He 3aMeaaioTCH OTiuioHeana.
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MflKpoÓjacmoraqecKíie nccjieROzaiiAñ He bmbjih cymecTBeaHHX pa3ABHH8 
b KOAanecTBe MBi'poopraHB 3mob b  ynaKOBaHHHX 0 HeynaKOBaHHHX npoCax.

Bo Bcex ynaKOBaHHHX h HeynaKOBaHHHX npotíax Maca h m hchhx n o jiy-  
(JatípMKaTOB ycTaHaBJiBBaeTca HapacTarae oómero K O jm ecTBa MHKpoopra- 
HB3M0B. OymecTBeHHHX pa3A0HH8 B 3T0M OTHODieHHH Me*Wy OTAeXBHHMB 
BHflaMH MflCa, MHCHHX nOJiy$a6p0KaTOB 3TB aBTOpH H8 yCTaHOBBJIH. Ocí— 
mee mucho b  HaaaHe accxexoBaHBS m h  Bcex accopraMeHTOB co cT a B -  
jiaeT I0 4- I 0 5 , a b  KOHqe -  (9 6 -8  Mac) I 0 7 . Eoxtaee KOXBMecTBo(I08 ) 
MBKpOOpraHH3MOB COHepKBTCH B fflaHUlHKaX, MTO MOXHO OÓMCHBTB 3arpH 3- 
HeHKeM npB npoB3BOflCTBe 0 bx <5o jib¡iio8 noBepxHOCTBD.

Od h th  flOKa3aHB, mto ajlh $pHKa£exeK s t o t  ca o cotí ynaKOBKB b  T ep - 
MoycamoMayio luxeHKy c iioh h ctbpo jio bh m b  nojxHOcaMB Heno axo akiuhí . T e p - 
MoycanoHKaa ruieHKa a e  nponycK aeT bo a hh h6 n a p a , a  $paKaxejii>KH c o -  
xep xaT  cSoxBffloe KonanecTBO B x a ra  a  tíe3  o ó o xo hkh , b  pe3yjiBT3Te a e r o  
C03flaK)TCH ÓHaronpBHTHHe yCJIOBBH fiXH pa3BBTBH óaK Tepaíí.

Co c b c k b , ynaKOBaaHHe b  TepMoycaAOHHyro nxeHKy, coxpaHHwr xo po- 
ause opraKOjienTBMecKHe KaaecTBa a o  7 - 8 - r o  a h h  (3an ax, BKyc a ko h -  
cacTeHHaa CBexero n p o xyK T a ), Te se  c o c b c k b , HeynaKOBaHHHe, y se  Ha 
2 -3 -8  meHB BHCHXaKJT, TepHJW COMHOCTB, CMOpmBBaXITCH, CTaHOBHTCH 
TBepíHMa 0 c  pe3BH0B08 KOHCBCTeHUBeií. Boxee tíxaronpaaTHHe p e sy xB -
T3TH C COCBCKaMH HOXyMeHK tíXarOXapH BX HapyXHOÜ OÓOXOHKe KBK A ° -  
üoxHBTexBHoro óapBepa h p o t h b  3arpH3aeHBH 0 BaxexeHBx B x a ra .

B Mace, ynaKOBaaHOM nox BaKyyMOM, opraHOxenTBHecKHe B3MeHeHBH, 
no cpaBHesiHSD c ynaKosaHHHM tíe3 zav.yyua, OTMeaeHH noMT.3 Ha 13-8 xeHB- 
Ohh BHpaKs.BTCH uostBJi&íUABtA cx a tío ro  K acxoBaT oro 3aiiaxa npB p a c n e n a - 
THBaiíBH ynaKOBKB b H3M8HeHBeM iiBeTa noBepxHOCTB c ocBemeHHoñ c'ro
po hh.

B Mace, ynaKOBaaHOM non BaayyMOM, KOBunecTBO oTxexBHHX bbaob 
MBKpOOpraHB3MOB ólVLQ 3H3HBT6XBHO HBKe , M6M B yUSKOBaHHOM B ÜOXHOCH 
a TepMcycaAOMHyio nxe n K y. fla.HHHe, noxyaeHHHe Ha cbbhhx BHpesKax.yn8" 
K0B8HHHX QtíeHMK CÜOCOÓaMiá, ÜCKacaJlH, HTO H3 6 -8  XeHB XpaHeHBH B yCH" 
KOBKax (5e3 npBMeaeHBH BaayyMa o Ornee hhcxo MBKpoopraHBSMOB Ha hbx 
cocTaBAHei 4xIG7, a y  ynaKOBaHHHX nos BaKyyMOM c HcnoHL30BaHMeM no#15 
aMBAfi/noaaaíaxeHa -  2x10 . B ochobhom npeofixaAasT moxohho- kbcxne
MBKpOOprñ't I3MH.

yn:iKop a nox BaKyyMOM no3BOxaeT yBexHHBTB cpoK xpaaesaa mhcs, 
tíe3 3K3H:: rexBHoro yBexBMeKBH MHKpo^xopa.

y CF.C. OnopTHBlKXCH MHCHHX üpOXyKTOB (COCBCOK, CapXeX3K, BeTMBHH. 
aap eH o- in n eaoS  K oxtíacii, aapesaHHCñ xoMTBKfiMa), BMeomax orpaHBHeH-
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aus opon xpaHeHM (4 ähh) h ynaKOBanHux nos BaKyyuoii, b He- 
ckoäbko pa3 yBBBBassBäetch npoÂOBMTeÆbHOCTb xpaHeHRs. Haajiyqume 
pe3yxBTaTH nojiyaeHH BapeHO-KonneHux KOJiöac, Hape3aHHHX jiomtm
KaMH.ÜpH pacneuaTHBaHHH ynaKOBOK nocJie xpaHeHHH öojiee ipex HesejiB otí: 
Haiujg B opraHoxenraaecKax noKaaaïeJiHX, cneHH$BRecKax sm  sToro npo- 
ÄyKTa, He oTMoneHO. Oocae 25-ro saa oohbejich caaötrii KacaoBaTuÄ 
npHBKyc. pH KoaöacH 3a to se BpuiH nOHH3HÄOCB ot 6,40 äo 6,20.

CpoK xpaneHHH yBemiRaacK a y spyrax bhäob npoayKTOB: BeTRHHH, 
COCHCOK a capaeJiSK, npaaeH BeiHHHa coxpsHHeTca soxi-œe, tom cochckh, y 
KOTopœc Ha 12-8 sent npa pacneRasHBaBM ynaKOBKK 3aueqaeTCH khc- 
aoBamfi 3anax, Toraa KaK y BeiRHHH -  aa I6 -B  äohb. MaKpoÖHOJioraRe- 
OKHs aco3ieAOB3HMH 3THX nposyKTOB noxasHBaBT BHcoKoe coaepsaHae 
«taxpoÖOB (I07a IcP)b uoueHT yciaHOBJieHHH opraHoaeiiTHHecKHX H3USHe— 
Haß. BoÄbffloe 3HaaeHae « äh onpeÄeÄeHan cpoaa xpanemiH BMeBT npesue 
Bcero H3MeHeH0H b opraHoaenTBRecKax xapaKTepacTBKax npoÄyKTa. B
CKOpOnOpTHmaXCH MHCHHX npOpyKTaX ÖHM yCTäHOBÄeHK B OCHOBHOM MO-
aoqHo-KHCÄHe öaKTepaa, m u k p o k o k k h , cnopooópa3ytocwe aapoÖHHe m b k - 
PoopraHH 3MH. KoÄÄHfopMH h Äpossx öhäh oöHapyxeHH B 0Ä0HHHHHX CÄy- 
0anx. Dpa iipOÄOÄKBTeÄBHOM xpsHeiiaa 3aMSHQjicH a khcähö 3anax a 
BKyc - pe3yju>TaT HacTynacmefi $epMeHTauaa. BaKyympoBaHae k o m - 
öaHapoBaHHux rssoHanpoHHuaoiiHX ynaKOBOH co3ÄaeT ycROBHH ääh pa3— 

b b t e t h  mohorho- khcjihx öaKTepaS a 3aTopMasaBatían pa3BHTHH m b k p o - 
$aopH rHaeaan.

KoHTpOÄBHHe npOÓH CKOponopTHHWXCH MHCHHX npOÄyKTOB OÄHoro ac- 
copTBMeHTa, BHnycKa a aapTaa, ho He yaaKOBaHHne zm&jiz horte oähh 
0 TOT se cpoK xpaHeHaH (2 -3  ähh) .  B xojiOÄEJiiHHKax ohe ehchxh-  
0a, cMopupiBaÄacB, TepHÄa cboid hopMaÄBHyH) KOHcacTenuaxi, cnenâ a— 
HecKafl apoMBT a chäbho TeMHexa. y $paKaÄeHeK a capÄSJieK cpoK xpa- 
hbhhh yÄÄBHHeTCH ot 4 äo 12 Äne8.

äeynaKOBaHHHe CHpo-cy¡neHHe a ÄPyrae bhäh npOÄyKTOB, Hape3aHHHe 
ÄOMTBKaMH, ÖHCTpO TäßiBDT OBOE OpräHOÄ6flTBReCK0e KBReCTBa (bkCH- 
Xa$T, nporopKator-, ax noBepxHOCTL TeMHeeï), TorÄa KaK b ynaKOBKe 
0oä BaxyyMOM a npa xpaneHaa b xoÄOÄBÄBHBKax ohm ooxpaHnioT oboe nepsi. 
aaRâ BHwa bhä b TeReHae 50 ÄHe8 (hpoteb 10-12 ÄHe8 b kohtdcuilhhx 
flpoöax). MaKpoöaoÄoraRecKae accieÄOBaHan CHpo-cymenux m h c h h x  npo- 
0yKTOB H0Ka3aJia ÖOÄLUlOe KOÄBReCTBO Ha HHX MHKpOOpraHH3M03 (10 )
SI5e b Hanana xpaHeHHH, ÄOCTarinee b npouecce xpaHeHEH 10 , de3 
0Pa 3HaKOB nopRH. B OCHOBHOM OTMeReHH MaKpOKOKKB a MOÄORHO—KHCJIH6
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oaKTepaa. KoHTpoaBHue o(5pa3nn HeynaKOBaHHHX CHpo-cymema npoayK- 
t°b Tarace 3HaHHTeaBHo oóceMeHeHti MBKpoopraHa3iiaMH (10®) H b btou 
c ^ a e  apa onpaaeaeHaa opona xpaneHaí ocaoBnoe s J e Z e J e Z T

* CCJle* 0Bamsí- * * » »  '»cao «aKpoopranaaMOB y o í  
,  ‘ HHHX n̂ y KT°B He HBaaeTCH nonasaTeaeM nop^a, t3k aax oc-
HOBHoe SHaHeaae aweeT Toa*™ ax bou. C

B np0IíeHTaX npH BaKyyMH02 ynaKOBKe mohhdtch ot

Bo BHMMOe 0.0 . EatíaoHH, II.M. roaoBaaoBa, B.M. ToptíaiOB JI P Ko 
Mccaposa, H.H.HanTeBa (CCCP) accaeaosaaa Baanaae tíeaKOBHx ¡amaTBHX 
hokphth« Ha nanecTBO KycKOBHx chPok odhehhx MjrconpoayicTOB.

CieKTOM accaeaoBaHH« cayxaaa tíeaKOBidt naeHKOoÓpaayrana« cocthb

« T : r ™ z ™ ° ' " jiciiepri,poBaflHoro KojuiareHa' — -MeToay BffifflMna, CHpoKonHeHaa rpyaaHKa, BHpatíaTiiBaeMaa no
TpaaaiwoHHoñ TexHoaoraa, a CHpoKoaHeHaa rpyaa^a í T o l Z Z Z  6 e *  

kobopo naeHKooópaay^ero cocTaaa. ^  ^  83 ÓeJl
B npopecce npoBeaeHHHx accaeaoBaHag 6w m  paspaÓOTaim onTaMaaa- 

hhí5 BapaanT PeanoBoro naeHKooPpaay^ero c o c í  a« o Z Z Z Z y -

Z ~ r ~ °  K0JUIareHa 8 TeXHMora* fopMapoBaaaH aamaT- 
PHTi!á Ha er° OCHOBe Ha KyCKOBHX CHpOKOflBeHHX npoavKTax H3 

jCBaHaHH. B npoHSBoacTBeHHux ycaoBBHX napaaaeaiHo c npoayKToii óe3 
aoKpHTaH ®ua BHpaOoTaaa cp o -acaB aa  rpyaBana ,  k< J u, S 1  £ L  
PHM». 3awi„oe poKWrae aa rpjMmty aaHticiuu, nooae nocoja a c ía -  
KaHHH paccoaa norpyxeHaeii ee b naeHKOoOpasymu!« cocTaB c aaaBHeñ- 

“ “ »«.ro a pacaopa xflopacroro Hatpw. S a “  
.pynaHicy b CBeKec$opMapoBaHHOM noRpuiaa, coaepaaqeM 94-96* aaara

b T e íZ e yi 2ei r Kf ™  napaJ“ 6JItflo KOnTIWil npa Pe 35°c’
I Z T r Z  C ? m m  üpa 12 0 a cTHocaTeaiHoñ BaaaHocra bos-
ayxa 75* b Tenenae 5 cyroK. B npouecce Konnenan rpyaaHKa b peaya*- 
iaTe B3aaMoaeftcTBaa tíeaKOBoro naejiKoo<5pa3yi>mero cociaBa c Kapóo- 
aaaBHHMa KoiinoHeaTaMa hhmb apoacxoaaao aaaytíaaBaHae

K0T0p0r0 HBanaooB flOBraieHae ero raapoTepManecKoa ycToána

b nneaaaax fl°K™  ** ™ HKe fl0cxe cy ^  KoaeCaaac*
lo To% COflepíaHae b üokphthh cocTaBanao oko-

uaJ¡° OKOfl,JaHílJ, npoyecca cy®1»  B roTOBOM npoayicTe oflpeaeaaaa xa- 
MHHecKae oprjHDaenTaHecKae noKaaareaa a otíiayu MaKpoPHys oóceiie 
“ hhoctb I  oh2. noayTOHHHe peayaBiam npewxaaaem b^ J S
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Taánaua 3

OcHOBHHe xHMĤ ecKHe, opraHOjienTĤ ecKiie a óaKTepaoxo- 
raaecKae noHasaTexa CHpoKonaeHOË rpyxHHKa nocxe cymna

OtfteKT HCcaejOBaHaa
HaaueHOBaHae noKa3axexeM rpyflHHKa B KOX- 

xareHOBOM noK- 
PUTBH

TpyABHKa 
de3 noKpH- 
THfl

Coxepaaaae xxopacxoro Haapaa,!? 3,30*0,26 3,38*0,27
CojiepxaHHe feaoxoB 0,845*0,085 0,929*0,093
KacxoTHOe hhcxo, mt KOH 1,22*0,10 1,27*0,10
DepeKBCHoe aacxo,# aoxa 0 0
OpraHOxenTaaecKae noKa3aTexa,daxx

BHemnaä bbä 7,0 7,0
HBeT 8,1 6,0
apOMHT 7,4 6,1
BKyC 8,2 6,2
XOHCaCTeHQBH 7,0 6,8
odmaa oqeioca 8,0 6,4

EaKTepaoxorHHecKae noKa3aTejia -
coxepxaHHe daKTepaaxBmix KxeTOK „
Ha I ctr noBepxHOCTH 4 2,2*10

KaK BHÄHO B3 T8 ÖJL» 3 , ÄOCTOBepHOÄ pa3HBIXH B 3HaHeH0HX, npUBeaeH- 
HU7  UJMH'ieCKHX H0Ka3aT6Eefi M65Hy KOHTpOXBHHMH H OnHTHHMH odpa3iiaMa 
rpyÄHHKB He duxo. OcoóHñ aHTepec b tböjl 3 npexcTaBxaioT noK83aTe- 
* 0  coflepiaHHH $eHOKOB b oöpa3pax,xapaKTepH3yiWHe He toxbko cTeneab 
npoKonneHHOCTH roTOBoro npoxyxTa, ho a npommaeMocTB CBexec$opun- 
POBaHHOrO nOKpHTHH JU1H ÄHMa. OTCyTCTBHO AOCTOBepHOÄ pa3H0HH B co- 
ÄepsaHHH $eHOXOB u e n y  kohtpojibhhmh h ouhthhmh oöpa3uai« csaxeTexB- 
CTByeT oö aóccuiDTHoñ npoHanaeMOCTa äxh ähmh cBexec<jx)pMHpoBaHHoro 
(nocxe Koaryjunpu) hokphthh h 3 óexKOBoro mieHK000pa3ynnero cocTaBa.

Ilo pe3yxBT8TaM opraH oxenTaaecK ax accxexoBaH afi roTO Baa rpyxaHKa 
b flOKpmaa noxyaaxa doxee BHCOKae oiieHKa no cpaBHeHHE c kohtpoxb- 
HHH0 oópa3uaM 0, no n B e iy ,  BKycy, apoM aTy. Äyaraafi n s e i  Ha p a3p e3e 
y OHHTHHX OÖpaSnOB OÖBHCHaeTCa, BepOHTHO, a x  M6HBB1H1Í KOHTaKTOM C 
RacxopoxoM B 0 3 x y x a , b  p e a y x iT a T e  n e ro  3aM exxaBTca peaitnaa O K acxe-



Ha« narMeHTOB coneHoro Maca. üjnnime apowaT a Bxyc asajiacB, no-Ba- 
.OHMOMy, cnencTBBeM Toro, uto npoHHuaesioe nuMa CBese$opMnpoBaH— 
Hoe aoicpurae b  npouecce oyuna, no Mepe ynaneHHa snara a cójiasenaa 
mojíeKyüspHHX «enea b o k p h t b h , cTaHOBHTca BO3nyxoflenpoH0uaeMHM a TeM 
caMHM onoeoócTByeT coxpaHeHaio acxonHnx apoMaTa a BKyca nponyKTa.

Odmaa MHKpoCaajiBHan o ó csm sh bh h o ctb  Ha KBanpaTHufi caüTBMeTp u o -  
BepxHocTa rpynaHKa b  noKpuTaa (Sana npencTaBJieüa enaHHUHHMH dan- 
TepaajiBHMMH KJieTKaMB, a y k o h tp o jib h h x  oópaaijOB Ha nBa nopanna bh -  
¡ne.

Hapany c noKa3aTejiHM0, npeacTaBJieHHHMa b  latín. 3 , onpenejiaaa n o -  
Tepa b  Macee rpynaHKa 3a nepaon Konnema a ayanca. C stoí5 ueJiBE otí- 
paauii B3BeamBajia no KonneHaa a nocjie ayanca. Pe3ynBTaTH onuia noica- 
3a;ia, u to  noTepa Macen rpynaHKa b  noicpuTaa 3a s t o t  nepaon duna Ha 
3% mase, neM rpyjyniKa cíe3 noKpHTan.

BnpaáoTaHHyio onuTHym napiaio CBHHOKonueHocTeii xpanaiia npa xbjx 
TeMnepaTypHHX pena Max + I2 °C , o th o ch to jib h o íí BJiascHocTa Boanyxa 75% 

a TeMnepaType +5 -  +6°G a o th o c bTejiBHoii saasH ocTa BC3«yxa 78%.
B npouecce xpanenan odpasua B3BeinaBajia c  uentio onpenejieHaH jeym- 

k h . ycyiDKa ko h tp o jib h h x  otípa3uoB CHpoKonneHoft rpynaHKa upa xpaHeHaa 
b  Teñeaae 14 juieñ, npa TeMnepaType + I2°C  a o th o c h t8jib h o íí B sa xa o -  
c t b  75% Ha 1 ,2 #  Bnoie, neM y  rpynaHica b  noKpHTaa. Hepe3 28 HHeií stb 
pa3HHua yBenanajiaci. no 2,8# a nanee B03pacTana no Mepe nnaTentH o- 
c t h  xpaHeHBH. Pa3HHua b  BejianaHe yeyauta Me*ny kohtpojibhhm b  a ooht-  
hhmk otípasuaMü b  Teneaae onHoro Mecnua xpaHeHaa npa +5 -  +6°C  a o t -  
aocaTejiBHoa BnaKHoeTH Bosnyxa 78% cocTaaana 2%, uepeá 2 Mecaua -2,8% 

a Tanace B03pacTajia no Mepe yBenaneiiaa nnaTentHOCTH xpaHeHaa.
ÍIocKojiBKy opona xpaHeaaa xapoconepsauax nponyKTOB b  nepEym oue- 

penn onpenejiaioTCH CTenenBB OKacnaTeJiBHHX npespameiuifi sa p a , 
onpenenHJM H3iieHeHHe nepeKHCHHx a KacaoTHHX nacen
s a p a . lÍHnyKuaoHHuñ nepaon OKacjieHaa sapa rpynaHKa npa + I2 °C  co cT a B -  
jiaeT 38 KHeü. üoKpHTae a3 dajucoBoro nneaKootípa3yiomero c o c ía s e  cn o -  
codcTBOBano yBejianeHaio nepaona aunyHuaa OKacneaaa sapa b  1 ,7  pa3a 
no cpaBHeaao c  HHnyKuaoHHHM nepaonoM OKacjieHaa sapa nponyxia  dea 
noKpHTan. 3a nepaon BHnyKuaa KacnoTHue nacjia sapa rpynaHKa n o c ia -  
rajia  2 ,8 - 3 ,0  mt KOH. B npouecce xpaHeHaa cupoKonneHOá rpynaHKa de3 
noKf&Taa npa +5 -  +6°C  annyKuaohhhíí nepaon OKacjieHaa sapa 3aKaHua- 
BancH nepe3 3 ,0  Mecaua. ÜOKpHTae a3 tíensoBoro imeHKOOdpasymero c o -  
cTaBa yBejianaBano nepaon aaayicuaa no 6 ,2  Mee. b jib  b  2 ,1  pa3a no



cpaBHeaaio c  kohtpobbhhm h  oc5pa3uaMH. KacjioTHue nacuia sapa rpysHHKa

3a nepEOÄ HHÄiKuaa £OCTuraba 3HaHeHaä 2 ,0 - 2 ,6  mt KOH. OpraHOJienTB- 
BecKaa oueKKa chpokoiih6ho& rpyAUHKz b  npoqecce xpaHeHaa nonasajia, 
’no  aoKpnTH6 as öenKOBoro QJieHKOoÖpaayKnero cocTaBa caocoöcTBOBa— 
jio coxpaueHEB apoaaaTa, KOHCHCTeHnaa apOKyicTa.

ïïoxjreaHHue SKcaepaMeHTaxiBKHe KaHHHe ü03bojlhh)T caexaTB bu bo k  o 
B03MOKHOCTB yÄMHÖHHB CpOROB XpaHeHHfl CHpOKOOHeHOä rpyÄHHKH B BO-
Kpa?aH H3 óexKOBoro njieHKooópa3yMAero cocTaBa apa H3yaeHHux p e sa -  
Max xp a a e M s b  1 , 7 -2 ,1  pa3a ao cpaBHeaaio co cpoicaiäa xpaHetuia c h -  
poKonaeHoa rpy.uahkh  tíe3 ù o k p h t b h  b  pe3yxtTaTe  TopMOseHaa npouec- 
ca OKacaeHaa xap a, BCJieKCTaae yaeHBineHHH KOHTaKia npoKym a c  k b c -  

aopoKoat B 03syxa.
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THE BASIC TRENDS IS  PLASTIC MATERIALS UTILIZATION FOR 

PACKAGING MEAT PRODUCTS ASP THE QUALITY OF THE LATTER 

AS EFFECTED WITH PACKAGING

P r o f .  D r. Chem. S o l .  Y .E .G u l, th e  Moscow T e c h n o lo g ic a l 

I n s t i t u t e  o f  Meat ft D a iry  In d u s t r ie s ,  Moscow, USSH.

D ear Chairman,

Dear c o l le a g u e s ,
Q u ite  a s u c c e s s fu l r e p o r t  o f  our Chairman con cern in g  the

p rob lem  o f  oa r s e s s io n  f a c i l i t a t e d  my ta s k  c o n s id e r a b ly .

B e fo re  r e p o r t in g  and a n a ly s in g  the s u b je c t  m a tte r  o f  th e  pa

p e rs  p re s en ted  t o  t h i s  s e s s io n ,  I  must say  th a t  a l l  th e  au th ors  

h o ld  s im i la r  p r in c ip a l  p o s i t io n s  wh loh I  s h a l l  fo rm u la te  v e ry  

b r i e f l y .
1 . Prom th e  v ie w p o in t  o f  p a ck in g , meat p rod u ots  can be c o n d i

t i o n a l l y  d iv id e d  in t o  th r e e  c a t e g o r ie s  ( f r e s h ,  cu red , p ro c e s s e d ).

2 . f r e s h  m eat, as r e la t e d  t o  i t s  te c h n o lo g y  o r  t o  th e  s ta g e  

a t  w h loh  i t  i s  packed , must c o n ta c t  02 o r  be I s o la t e d  from  i t s  e f 

f e c t .  But in  any o a s e , i t  i s  n e c e s sa ry  t o  p re v e n t  d r ip  d u r in g  s t o r a -  

g e .  In  t h is  r e s p e o t  e s p e c ia l l y  e f f e c t i v e  a re  sh r in k a b le  f i lm s .

F resh  m eat, l i k e  some meat p ro d u c ts , r e t a in  w e l l  i t s  p ro p e r 

t i e s  in  th e  gaseous atm osphere o f  a  d e f in i t e  c o m p o s itio n  o r  under 

vacuum, t h is  p re v e n t in g  th e  developm ent o f  ch a in  o x id a t io n  p ro c e s 

se s  and o f  m lo r o b la l f l o r a .  In t e n t io n a l  a d d it io n  o f  some substan

ces  t o  packag in g  f i lm s  in h ib i t s  the above p ro c e s s e s .

3 . I t  i s  most r a t i o n a l  t o  paokage cu red  o r  p ro cessed  meat in t o  

gas-im perm eab le  f i lm s  w h loh , i f  n e c e s s a ry , can be r e t o r t a b l e .

4 . In  a l l  th ese  c a s e s ,  o f  im portance i s  th e  i n i t i a l  b a c t e r ia l  

lo a d ,  whloh im poses a  number o f  l im i t in g  c o n d it io n s  on th e  p ro c es s  

o f  p a ck a g in g .
5 . C on cre te  p rob lem s o f  m eats r a t io n a l  packag in g  d i f f e r  w ith  

c o u n tr ie s  as f o r  th e  po lym er f i lm s  and paokages used. To choose the
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most optimum s o lu t io n ,  I t  I s  n e c e s sa ry  t o  make com parisons a t 

s t r i o t l y  s im i la r  c o n d it io n s  o f  p a ck a g in g , a t  a  s im it a r  q u a l i t y  

o f  the p rod u c ts  t o  be packed  and, n a t u r a l l y ,  under s im i la r  s t o r a 

g e ,  t r a n s p o r ta t io n  and s a le  c o n d it io n s .  W ithou t o b s e rv in g  th ese  

c o n d it io n s ,  i t  seems im p o s s ib le  t o  show p r e fe r e n c e  f o r  one o r  

a n o th er  packag in g  p roced u re  r e p o r te d  a t  th e  X X II I r d  European Con

g r e s s  o f  Meat H esearch  W orkers. 1 s h a l l  v e n tu re  the c i t a t i o n  o f  

th e  w e ll-k n o w n  f a c t  t i ia t  in  s im i la r l y  packed b e e f ,  v e a l ,  pork  and 

m utton p ro c es s e s  p ro ceed  d i f f e r e n t l y  d u r in g  s to r a g e .

In  th e  overw helm ing number o f  ca ses  s to ra g e  tim e o f  meat p ro 

d u c ts  i s  d e term in ed  w ith  th e  developm ent o f  m io r o f lo r a .  A t the 

V H IIE P  s p e o ia l  s tu d ie s  w ere c a r r ie d  o a t w ith  f i lm -p a c k e d  o h i l l e d  

m eat and r e a d y - to - c o o k  m ea ts . M ic r o b ia l  changes du rin g  s to r a g e  un

d e r  th e  a tm ospherio  p re s su re  and under vacuum were d e f in e d .  A cco r

d in g  t o  th ese  s tu d ie s  d e te rm in an t c o n d it io n s  f o r  lo n g  s to r a g e  o f  

packed  meat p rod u c ts  a re  th e  m in im al i n i t i a l  b a c t e r ia l  lo a d  and 

low  s to ra g e  tem p e ra tu re . I t  was found th a t  in  h e r m e t ic a l ly  s e a le d  

packages  even  w ith o u t th e  a p p l ic a t io n  o f  vacuum o r  in e r t  g a s e s ,  th e  

deve lopm en t o f  m icroo rgan ism s was r e ta rd e d  in  packed  m eats and, 

sh r in k a ge  was, p r a c t i c a l l y , e l im in a te d  d a r in g  s t o r a g e .  Vacuum- 

p ack in g  o f  ch illed  meat ex ten d s  s to ra g e  l i f e  by 1 -2  days and cau ses  

ohanges in  meat m ic r o f lo r a ,  v i z . ,  th e  deve lopm en t o f  l& o t o b a c i l l i  

p red om in a tes .

W ith in  th e  r e o e n t  decades g r e a t  a t t e n t io n  in  th e  0SA, Japan, 

European c o u n tr ie s  i s  g iv e n  t o  tn e  p r o je c t s  aimed a t  p re v e n t in g  

th e  m ic r o b ia l  d e t e r io r a t io n  o f  meat and meat p ro d u c ts . In  t h i s  

f i e l d  th e r e  i s  a member o f  in v e n t io n s  and soma p u b lish ed  in fo rm a 

t i o n .

T h ere  a re  p a te n ts  f o r  th e  methods f o r  p r e v e n t in g  m ic r o b io lo 

g i c a l  d e t e r io r a t io n  o f  meat p ro d u c ts  by a p p ly in g  c h em ica ls , e . g .  

fu n g ic id e s ,  a n t ib io t i c s  and a n t io x id a n ts  w h ich  in h ib i t  th e  m icro 

b i a l  deve lopm en t on th e  s u r fa c e  o f  m eats.

A s im i la r  oh em ioa l su b s ta n ce , s o r b ic  a c id ,  was used by th e  

MTIMMP prob lem  la b o r a to r y  to  d e v e lo p  th e  fo rm u la t io n  and te c h n o lo g y  

o f  th e  e s ca p len e  f i lm  based  on h y d ro o h lo r id e -p o ly is o p r e n e .  S o rb ic  

a c id  i s  added t o  th e  f i lm  m a te r ia l  t o  fo rm  a r t i f i c i a l  i n i t i a t o r s  

o f  c r y s t a l l i z a t i o n ,  to  r e g u la t e  p o lym er s t ru c tu r e  and p r o p e r t ie s ,
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aa w e l l  as t o  s t a b i l i z e  h y d ro c h lo r id e  ru b b e r . S tu d ie s  c a r r ie d  o a t  

t o g e th e r  w ith  th e  C h a ir  o f  M ic ro b io lo g y  o f  th e  MTIMMP showed th a t  

s o r b lo  a d d it io n  t o  e s o a p le n e . The d a ta  o b ta in e d  can be used t o  

I n h ib i t  th e  m ic r o b ia l  g row th  and t o  e x ten d  th e  s h e l f - l i f e  o f  pa

ckaged  m eats.

As i s  J u s t ly  s ta t e d  by L .K is e le v a ,  A .P o p o v , M .L itv in en k o  

and V .K o s ta d ln o v a  (B u lg a r ia )  in  t h e i r  p a p e r , meat and meat p ro 

d u c ts  a re  most d l f f l o u l t  from  th e  v ie w p o in t  o f  packag in g  t e c h n i

qu e. They are  i r r e g u la r  in  sh ape , p e r is h a b le ,  r e q u ir e  packag in g  

m aohines w ith  a b road  ran ge  o f  o o n t r o l  o f  paokage s iz e  and shape. 

M ost p op u la r  a re  th e  f o l l o w in g  m aoh ines: F ra n k lin ,  F i l o t e x ,  H o l-  

ly m a t lc ,a n d  M u lt lv a c .
The au th ors  th in k  t h a t ,  in  o rd e r  t o  in h ib i t  e x te n s iv e  m ic ro 

b i a l  g row th  du rin g  chilled meat s to ra g e  and t r a n s p o r ta t io n  and t o  

e x te n d  i t s  s to ra g e  t im e , methods can be used whioh are  based  upon 

the developm en t o f  a  m o d if ie d  gaseous atm osphere in s id e  packages 

( o r  h e r m e t ic a l ly  s e a le d  c o n ta in e r s ) .

E xperim en ts in  t h i s  cou n try  and abroad  dem onstrated  th a t  a 

m o d if ie d  gaseous atm osphere f o r  k eep in g  meat ou ts  must c o n ta in  the 

minimum oxygen  amount. As an example may s e r v e  exp erim en ts  in  BaT< 

on s t o r in g  meat ( b e e f ,  v e a l  o r  pork  c u ts )  a t  7°C f o r  6-8  days, 

w h ioh showed th a t  th e  b e s t  r e s u l t s  were o b ta in e d  w ith  th e  fo l l o w in g  

Easeous m ed ia : 99 .5 #  N2 + 0.5% 02; 70% C02 +  30% a i r ;  90%N2 + 10%C02 

( a t  3 °C ) .  In  t h i s  c o n n e c t io n  I  would l i k e  t o  m en tion  th a t  a  num

b e r  o f  p a te n ts  p roposes  th e  developm ent o f  a m o d if ie d  gaseou s me

dium by v a r y in g  th e  g a s p e rm e a b il ity  o f  th e  paok in g  m a te r ia l  o r  by 

ad d in g  su n s ta n ces , s e l e c t i v e l y  b in d in g  oxygen , t o  th e  l a t t e r .  Thus, 

t o  absorb  oxygen  in s id e  a  pack age , i t  i s  reoommended t o  use f i n e l y  

Powdered p a lla d iu m  in  th e  ad h es ion  la y e r  betw een  the in n e r  c e l l o 

phane o r  p o ly e th y le n e  f i lm  and th e  o u te r  alum inium  f o i l .

The prob lem  la b o r a to r y  o f  th e  MTIMMP to g e th e r  w ith  o th e r  o r 

g a n iz a t io n s  has d eve lo p ed  and t e s t e d  c o m m erc ia lly  a f i lm  m a te r ia l  

o f  a s e l e o t i v e  p e rm e a b i l i t y  d e s t in e d  f o r  use as membranes and f i l 

t e r s  in  s p e c ia l  g a s - s e p a r a t in g  u n it s :  i t  i s  c h a r a c te r iz e d  w ith  a 

h ig h  a b so lu te  g a s -p e r m e a b i l i t y  l e v e l ,  w h ich  exoeeds  th a t  o f  h ig h  

P ressu re  p o ly e th y le n e  by 200-300 t im e s ,  and w ith  s e l e o t i v e  g a s -p e r -  

• • a b i l i t y .  The approxim ate r a t i o s  o f  N2~ ,  02-  and C02-p e r m e a b i l l t y
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c o e f f i c i e n t s  o f  th e  two f i lm s  i s  1 :2 ,  1 :9 «

v:̂ uum—pack in g  w ith  s im u ltan eou s  ch illin g  g iv e s  more s a t is ~  

f a t o r y  r e s u l t s  as oompared t o  v a r io u s  o th e r  methods used in  mo

d e m  in d u s tr y  t o  p ro lo n g  f r e s h  m eats s to ra g e  l i f e  p ro v id e d  d r ip  

i s  p re v e n te d .

T ak in g  in t o  aeoount d i f f e r e n t  shapes and s i z e s  o f  packaged  

m eat, a vaouum -packing m a te r ia l  must have th e  f o l lo w in g  c h a ra c te 
r i s t i c s  :

-  im p e rm e a b ility  t o  g a ses  ( e s p e c i a l l y  t o  o x y g e n );

-  im p e rm e a b ility  t o  w a te r  va p ou rs , h ig h  r e s is ta n c e  t o  abuse 
and w ear;

-  e l a s t i c i t y  and s k i n - t i g h t - f i t t i n g .

In  h is  in t e r e s t in g  paper G.Hampel s t r e s s e s  th a t ,  t o  s a t i s f y  

m ost c o m p le te ly  the above req u ire m e n ts , th e  C ryovac D iv is io n  o f  

th e  "G ra o e " oompany has d e ve lo p ed  a s p e c ia l  p la s t i c  t h r e e - la y e r  

m a te r ia l  and made p aok ages , named ‘ B a r r ie r -B a g s »  from  i t .  I t  m eets 

th e  most s t r i c t  req u irem en ts  c la im ed  t o  packages whioh a re  to  r e 
t a in  vacuum.

The b a c t e r i o l o g i c a l  a n a ly s is  o f  b e e f  showed th a t  a e ro b ic  m icro 

organ ism s In c re a s e d  s l i g h t l y ,  w hereas l a c t i c  b a c t e r ia  grew  r a th e r  

c o n s id e r a b ly .  A f t e r  30-45 days l a c t i c  b a c t e r ia ,  in  f a c t ,  c o n s t i tu 

te d  70-80 x  l o V g ,  w h ile  a e rob es  showed v a lu e s  around 3 -4  x  l o V f i *  

By th e  end o f  the t e s t s  th e  e x t r a c t e d  ju ic e  w as, in  f a c t ,  o n ly  1.356, 

w hereas f o r  unpacked meat I t  i s ,  g e n e r a l l y ,  3-556.

D uring th e  f i r s t  days pH r i s e s  r a p id ly  (e n zy m a tic  tra n s fo rm a 

t i o n  o f  g ly c o g e n  in t o  l a o t i o  a c i d ) ,  w h ich  rea ch es  5 .7 -5 .8  by th e  

end o f  th e  t r i a l .  C o lo u r , odour and t a s t e  o f  th e  t e s t e d  .samples 

w ere Judged as a c c e p ta b le  a f t e r  40-day  s t o r a g e .  T h is  s u b je c t iv e  

e v a lu a t io n  i s  in  accordan ce  w ith  the r e s u l t s  o f  p h y s io o -o h em ica l 
a n a ly s e s .

The t r i a l s  in d io a t e d  th a t  f r e s h  b e e f  packaged  in t o  B a r r ie r -  

Bags and k ep t a t  2 -4 °C  r e t a in e d  i t s  q u a l i t y  f o r  up to  45 d ays , w h ile  

unpackaged meat k ep t a t  the same tem pera tu re  had maximum 1 0 -1 5 -day 
s to r a g e  l i f e .

S to ra ge  t e s t s  on p ork  were c a r r ie d  out w ith  boned rump and 

sh o u ld e r  cu ts  packed in t o  B a r r ie r -B a g s  and k e p t  a t  0 -2 °C . The pa

ra m é tré s  taken  in t o  accou n t were the same as f o r  b e e f .  The r e s u l t s
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S t a in e d  show th a t  th e  s to ra g e  l i f e  o f  sh o u ld er  ou ts  i s  18-20 days 

aaad o f  rump 20-25 d ays .

F resh  e v is c e r a t e d  w h o le  oh ik en  ca rca s s e s  k ep t a t  0 -2 °C  r e 

ga in ed  t h e i r  q u a l i t y  f o r  7 -8  days a t  th e  w e ig h t  lo s s  o f  abou t 2#. 

back in g  in t o  B a r r ie r -B a g s  ex ten ded  t h e i r  s to ra g e  l i f e  a t  2°C t o  

l 5 - i a  d ays . B e s id e s ,  th e  w e ig h t  lo s s  w as, p r a c t i c a l l y ,  n e g l i g i b l e ,  

*h ere  w ere no changes in  s k in  o o lo u r .

Under norm al c o o l in g  c o n d it io n s  h o rse-m ea t s to ra g e  l i f e  i s ,  

U s u a lly ,  around 15 d ays . H ow ever, ow ing t o  a h ig h  o x ld a b i l i t y  o f  

® «s c le  m yo g lo b in , t h i s  meat becomes v e r y  dark  and, h en ce , i t s  com- 

t t s r o ia l i z a t i o n  tim e sh ou ld  be l im i t e d  t o  5 -6  d ays . When packed i n -  

B a r r ie r -B a g s ,  i t  r e t a in s  i t s  c o lo u r  f o r ,  a t  l e a s t ,  15 d ays .

From th e  r e p o r t  hy K .TS n d ler(B R D ) i t  f o l l o w s  t h a t ,  f o r  packa

g in g  p o r t io n e d  c h i l l e d  meat in  s e l f - s e r v i c e  shops ( S B -p a c k in g ),

^ a y s  (F o o d - t a in e r s )  a re  u s u a lly  used w ith  a f l e x i b l e  p l a s t i c i z e d
pV C - fi im .

A new s h r in k a b le  f i l m ,  made o f  a oo -p o lym er  o f  e th y le n e  w ith  

80 e a t e r  o f  u n sa tu ra ted  a c id s ,  does n o t e x ten d  th e  s to r a g e  l i f e ,  

but p r o t e c t s  p ro d u c t c o n ta m in a tio n  from  th e  en v iron m en t.

When S e m ir ig id  packages  f i l l e d  w ith  g a s es  (2 0 -3 0 #  COg, up to  

° 2 > som etim es 3 -10#  K g ) a re  used f o r  p o r t io n e d  c h i l l e d  m eat, 

i t s  s to r a g e  l i f e  in c r e a s e s  from  2 t o  5-10 d a ys . O f th e  d e c is iv e  

r ° l e  h e r e ,  l i k e  e a r l i e r ,  w ere th e  i n i t i a l  m ic r o b ia l  lo a d ,  tem pera

tu re s  d u r in g  c u t t in g ,  h a n d lin g  and s a l e .  Tem perature lo w e r in g  by 

°he d eg re e  ex ten d s  meat s to r a g e  l i f e  by 2 d a y s . The ch em ica l ana- 

•^■sia o f  th e  gas m ix tu re  w itn ln  th e  above range does n o t n e a r ly  

in f lu e n c e  th e  s to ra g e  l i f e .  The gas  volum e (oa r5)  t o  meat w e ig h t (g )  

P r o p o r t io n  shou ld  be a p p ro x im a te ly  1 :1 .  S in ce  b e e f  meat f o r  s te w in g  

®ust be p rep a red  5 -6  days b e fo r e  u se , a h ig h  l e v e l  o f  h y g ien e  on 

the k i l l i n g  f l o o r  i s  a n e c e s sa ry  o o n d it io n  t o  ensure th e  optimum 

s to ra g e  l i f e .  I t  i s  recommended t o  ou t and package meat in  such a 

th a t  meat he k ep t in  n o n - r e f r ig e r a t e d  rooms no lo n g e r  th an  20 - 

30 m in. when th e  number o f  r e f r i g e r a t o r s  i s  n o t enough, in s u la t in g  

° ° h t a in e r s  may be used .

A g a s - i i l l e d  package can be a p p lie d  n o t o n ly  t o  b e e f ,  bu t to  

P o rk , v e a l  and m utton , as w e l l .  H ow ever, p a ck in g  o f  th e  l a t t e r  k in d s  

o i  meat may be done under vacuum, som etim es paoxages  a re  f i l l e d  w ith
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C02 , t h i s  p ro lo n g in g  s l i g h t l y  meat s to r a g e  l i f e .  L o w -q u a lity  m eat, 

e . g . ,  PSE and DFD p o rx  o r  v e a l ,  h a s  a  l im i t e d  s to r a g e  tim e  e v en  

in  ease  o f  in t e n s iv e  c h i l l i n g  (P S E ) o r  axe n o t f i t  f o r  s to ra g e  

(D ID ) ,  i n  g e n e r a l .  The same i s  t ru e  o f  la r g e  meat cu ts  p ack in g  

in t o  h e a t - s e a la b le  packages  w h ich  w i l l  be c o n s id e red  l a t e r .  B e fo 

r e  p o rk  o r  v e a l  p a c k in g , each  c a rca s s  must be a n a ly zed  f o r  pH.

B e e f ou ts  a re  u s u a l ly  t r a n s p o r te d  in  h e r m e t ic a l ly  s e a le d  

f l e x i b l e  f i lm s .  When meat i s  t r a n s p o r te d  f o r  lo n g  d is ta n o e s  ( e . g . ,  

o v e r  s e a s )  in  packages  w ith  an in c r e a s e d  02 o o n te n t ,  c o lo u r  i s  

r e t a in e d  b e t t e r .  Due t o  th e  a p p l ic a t io n  o f  new h e a t - s e a la b le  com

b in e d  m a te r ia ls  ( io n o m e r  s u r ly n  o r  c o -p o lym er  o f  e th y le n e  and e s 

t e r s  o f  u n sa tu ra ted  a c i d s ) ,  e v a cu a ted  f i lm  packages oan be shrunk 

in  h o t - a i r  tu n n e ls .  As th e  above packages w ith  meat are  n o t  v a -  

ouum lzed, th e  e x p res s e d  meat ju ic e  amount i s  redu ced  by n e a r ly  a 

t h i r d .  S im i la r  w e ig h t  lo s s e s  a re  a ls o  o b s e rv ed  when t r a y s  w ith  an 

ove rw ra p p in g  f i lm  o r  h e a t - s e a la b le  packages  a re  used w h ich  a re  

a d d i t io n a l ly  shrunk as a r e s u l t  o f  deep d raw ing p o s t h o t 

t r e a tm e n t . H ow ever, when th es e  new ty p e s  o f  packages a re  a p p l ie d ,  

th e  p ro d u c t q u a l i t y  a ls o  depend on th e  i n i t i a l  m ic r o b ia l  lo a d  and 

on s to r a g e  tem p e ra tu re .

Bor b e e f ,  th e  optimum s to ra g e  c o n d it io n s  a re  2 .5 -4  weeks a t  

3 -4 °C . Packed  p o rk , v e a l  and m utton sh ou ld  n o t  be s to r e d  lo n g e r  

th an  f o r  8 d ays . The c o n d en sa tio n  w a te r  on th e  in n e r  s u r fa c e  o f  a 

package does n o t im p a ir  meat q u a l i t y  b u t th e  package must be r e 
moved a t  low  tem p e ra tu re s .

The ab ove-m en tion ed  h e a t - s e a la b le  packages  (b o th  f l a t  and 

th erm oform ab le  o n e s ) a re  f i t  f o r  s to r a g e  o f  m ost meat p ro d u c ts  and 

sau sages . Owing t o  ooap ao t p aok in g  o f  p ie c e  p ro d u c ts , th e  absen

ce o f  th e  f r e e  space above th e  p rod u ct h e lp s  t o  reduce l i q u id  s e 

p a r a t io n  in  sausage chubs, cooked  sa u sa ges , f r a n k fu r t e r s ,  d ry  sau

sa ges  and cooked  ham p ro d u c ts . In  t h i s  and o th e r  c a s e s , h o w ever , on® 

sh ou ld  f o l l o w  l i q u id  s e p a ra t io n  by packaged  p ro d u o ts .

The s h e l f - l i f e  o f  a  paoked  p ro d u c t depends on th e  s u r fa c e  lo a d  

and p ro c e s s in g  te m p e ra tu re , and i t  d e c rea s e s  under more In te n s iv e  

l i g h t .

More compaot p a ck in g  o f  p ro d u c ts  by  a p p ly in g  vaouum i s  n o tiw e fi 

in  f l a t  h e a t - s e a la b le  packages  as com pared t o  th erm oform ab le  on es .
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Heat-sealable packages showed a good quality for storing frozen 
beef outs (e .g . of state ¡seat reserves). Heat sealing reduces the 
Potential of leak seams and, as a sequenoe, of changes caused by 
the a ir  oxygen, or freeze-burns.

When new q equ ipm ent i s  used, packages produced  by deep draw

in g  (w ith o u t  h o t a i r  tu n n e ls )  are  h e a t - s e a le d  in s id e  th e  i n s t a l l a 

t io n  (S k in p a o k ).  H e re , s t r a in e d  packages  have no f o ld s .

In  a d d it io n  t o  red u ced w e igh t lo s s e s  due t o  ju ic e  s e p a ra t io n  

the a p p l ic a t io n  o f  s e a la b le  packages  ex ten d s  i n d i r e c t l y  p ro d u c t 

s h e l f - l i f e .  B e s id e s , in  <fase o f  u s in g  o n ly  vacuum -packed p ro d u c ts , 

* . g . ,  cooked  sa u sa ges , f r a n k fu r t e r s  and cooked  ham, s t o r e d  above 

5 °C , th e r e  occu rs  a v e r y  r a p id  m ic r o b ia l  o on tam in a tion  o f  th e  r e 

le a s e d  p r o t e in - o o n ta ln in g  ju i c e ,  i t  d e t e r io r a t in g  th e  odour and 

t a s t e  o f  th e  packaged  p ro d u c t .

Dry sausages d e s t in e d  f o r  s e l f - s e r v i c e  sh ops , a re  u s u a lly  

Packed  in t o  c e llo p h a n e  bags w ith o u t o r  under vacuum a t  th e  p rodu ct 

r e s id u a l  m o is tu re  o v e r  33$ w h ich  co rresp on d s  t o  th e  a ^ -va lu e  o f  

abou t 0 .9 1 .

Sausages o f  a  h ig h  w a te r  c o n te n t can be packed in t o  w a te r -v a ~  

P ou r-perm eab le  c e llo p h a n e  bagB. For vacu u m -pack in g, h e a t - s e a la b le  

m a te r ia ls  oan be u sed . F o r  lo n g  s to ra g e  o f  d ry  sausages ( e . g . ,  f o r  

th e  accu m u la tion  o f  s t a t e  o r  m i l i t a r y  r e s e r v e s ) ,  a lo n g  w ith  t in s  

f i l l e d  w ith  N , ,  vacu u m -sea led  alum inium  cans o r  tu b e s , h e a t - s h r in 

k a b le  end th erm oform ab le  packages oan be u sed , wh loh ensure produ ot 

k e e p a b i l i t y  up t o  1 .5  y e a r s .

A t h r e e - la y e r  p r o t e c t i v e  o o a t in g  o f  mono- o r  d ig ly c e r id e s  w ith  

a r t i f i c i a l  su bstan ces  o r  wax added a l lo w s  t o  e x ten d  sausage s to r a 

ge tim e up t o  9 m onths. Sausage must be p rep a red  o f  f r e s h  m eat, oon- 

t a in  no more th an  25$ f a t  and be smoked o n ly  s l i g h t l y .  L o n g -s to re d  

s& uaagea, h a v in g  a  m u lt i la y e r  p r o t e c t io n  o o a te d  by im m ersion , must 

c o n ta in ,  maximum, 29-30$ m o is tu re  ( i . e .  aw- 0 .8 9 ) .  Sausages t o  bo 

s to r e d  f o r  a lo n g  tim e in  vaouum -paokages must be d r ie d  down t o  the 

25-26$ w a te r  oo n ten t (a ^  i s  around 0 .8 8 ) .

M e t a l l i z e d  f i lm s ,  in  a d d it io n  t o  o p t l o a l  c h a r a c t e r i s t i c s ,  have 

s  low  O g -p e rm e a h illty  l i k e  PV D C -laoqu er. These c h a r a c t e r i s t i c s  are 

r e t a in e d  up t o  th e  d eep -d raw in g  o f  1 .5  cm. Above 2 cm and in  case 

° f  f i g u r e —p a ck a ges , t h e i r  ga s—p e rm e a b i l i t y  grow s n o t ic e a b ly .  A me—
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t a l l l z e d  f i lm ,  due t o  I t s  c o n tra s t  c o lo u r s ,  tu rn s  out t o  be s u i

t a b le  f o r  use as an In n e r  la y e r  o f  meat p ack ages .

The above f i lm s ,  l i k e  alum inium f i lm s  based  on alum inium 

f o i l ,  have an a t t r a c t i v e  appearan oe, e . g .  the f i lm s  p roduced  by 

la m in a t in g  o r  w ith  a g lu e  c o m p o s it io n , and d i f f e r e n t  " m e t a l l i c *  

sh ad es .

In  im perm eable packages  C02 can be used w h ich  ex ten d s  s l i g h t 

l y  th e  s to ra g e  l i f e  o f  fo o d s .  For p o r t io n e d  m eats (a b o v e  a l l ,  

p o rk , v e a l ,  m utton, p o u lt r y  m ea t) packages o f  th e  S e m ir ig id  t y p e  

can be used ( e . g . ,  p o l y a c r y l o n i t r i l e ) ,  f o r  b e e f  and pork  -  bags 

from  a sh r in k a b le  f i lm  ( la c q u e r e d  o r  w ith  an in te rm e d ia te  PVDC 

l a y e r ) .  When f r a n k fu r t e r s ,  f r i e d  sau sage , s i l o e d  sau sage , p o u lt r y  

o u ts ,  e t o .  a re  paoked in t o  bags o r  f i g u r e  p a ck e ts  w ith  a  PVDC o r  

any o th e r  CO^-lmperm eable c o a t in g ,  p rod u ots  can be k ep t in  g a s -  

f i l l e d  p ack ages . The use o f  C02 p ro lo n g s  somewhat p rod u ct s to ra g e  

l i f e .  A t above 3°C no ad van tages  in  s to ra g e  l i f e  o f  ga s-pa ck ed  

p ro d u c ts  o v e r  packages w ith o u t th e  g a s . T h is  co u ld  a ls o  be n o t lo e d  

when l iq u id - a b s o r b in g  " f i l t e r s "  w ere put in s id e  p ackages . In  t h is  

o a s e ,  h ow ever , such f a c t o r s  as s t e r i l i t y ,  tem pera tu re  and l i g h t  

in t e n s i t y  determ in e p ro d u c t k e e p a b i l l t y .

In  g e n e r a l ,  when p ack in g  meats in t o  tra n s p a re n t m a te r ia ls ,  

l i g h t  e f f e o t  shou ld  be m in im ized . The same i s  tru e  o f  a  tra n sp a 

r e n t  s h r in k a b le  f i lm  w ith  an U V -ab sorb er. As i s  known, o f  the 

n e g a t iv e  e f f e c t  upon p ro d u c t q u a l i t y  a re  n o t U V -rays o n ly .  U n lik e  

a tm osp h er ic  oxygen , l i g h t  a c ts  as a  c a t a l l s t ,  a c c e le r a t in g  g re y  

and brown d is c o lo u r a t io n  and f a t  o x id a t io n  ( r a n c i d i t y ) .  As is  
a lw a ys  p re s e n t even  in  vacuum—paoked p ro d u c ts , l i g h t in g  red u ces  the 

s to ra g e  l i f e  o f  p ro d u c ts  in  tra n s p a re n t p ack ages . E s p e c ia l ly  l i g h t -  

s e n s i t i v e  a re  cooked  sau sages  and ham. H ig h ly  02-lm perm eab le  m ate

r i a l s  ( f i lm s  w ith  a p r o t e c t i v e  PVDC o r  p o ly a o r y l - n i t r i l e  la y e r  o r  

m e t a l l i z e d )  in h ib i t  m arked ly  q u a l i t y  d e t e r io r a t io n  due t o  th e  

l i g h t  e f f e c t .

N ew ly d e ve lo p ed  t y in g  PTDC-ooated f i lm s  (1 8  mem) a re  used as 

bags o r  c o n ta in e r s  f o r  a u t o c lav ed  m ea ts , e . g .  sausages and meat 

m ea ls . Owing t o  th e  O j- im p e m e a b i l i t y  o f  th ese  m a te r ia ls ,  th e y  en

su re  p r e s e r v a t io n  o f  s t e r i l i z e d  p ro d u c ts  f o r  up t o  6 months without

100



c h i l l i n g .  S in e *  th ese  f i lm s  a re  h e a t - s e a la b le ,  in  o rd e r  t o  o b ta in  

b a c t e r ia —Im perm eable seams In  l i g h t  c o n ta in e r s  and f i lm  packages 

th e  s e a l in g  none o f  a seam shou ld  be c le a n .  When c o n ta in e r s  o f  a 

l im i t e d  0 2- p e r n e a b i l i t y  a re  a p p l ie d ,  t o  keep  th e  q u a l i t y  o f  meat 

■ e a ls  w ith  a  sauce as lo n g  as p o s s ib le ,  i t  i s  v e r y  Im p ortan t th a t  

th e  o i l  used be f r e s h .  The above m eals a re  packed in  suoh a way 

as t o  e l im in a te  th e  f r e e  space w ith  th e  a tm osph eric  oxygen .

Packages f o r  cu red  m eat. S a t i s fa c t o r y  paokages f o r  such m eat, 

e n s u r in g  the optimum s to r a g e  t im e , must p re v e n t oxygen  and m ois

tu r e  p e n e t r a t io n  and p ro v id e  t h e i r  s u i t a b i l i t y  f o r  s tro n g  and a i r 

t i g h t  h e a t - s e a l in g ,  p r in t in g ,  f o r  h ig h -s p e e d  o p e ra t io n s .  L ig h t  

and O V -rays  cause th e  d is c o lo u r a t io n  o f  paokaged m eat; t o  p re v e n t 

I t ,  opaque la m in a ted  m a te r ia ls  axe used. More th an  80* o f  a l l  cu

r e d  meat in  th e  USA a re  s o ld  vaouum- o r  U n p a ck e d . The v a lu e  o f  

a l l  th e  la m in a ted  m a te r ia ls  f o r  vacuum~paoKing i s  10 a ln  d o l la r s  

P e r  y e a r ,  b a s i c a l l y ,  th e  f e l l e w ln g  la m in a tes  a re  used : o e l lo p h a n e -  

p o ly e t h y le a e ,  o e l lo p h a a e - f  o i l - p - l y e t h y l e n e , p o ly s  th y  le n e -te rep h th e r -  

la t e - p o ly e t h y le n e  and p o ly a m id e -p o ly e th y le n e .  Tney o f t e n  use c o a t

in g s  o f  a  FTBC oo -p o lym er t o  p re v e n t oxygen  p e n e t r a t io n .  F o r  v a -  

ottmm-paoking o f  ou red  meat th e  saxan-PVC -saran  i s  a ls o  used whioh 

I s  p roduced  by means o f  c o - e x t ru s io n .  O ther m a te r ia ls  a re  a ls o  

aP P l i e d :  f i lm s  o f  p o ly o a rb o n a te , p o ly u re ta n e , p o ly v in y l  a lc o h o l  

la m in a ted  w ith  a  p o l y o l e f i n i c  f i lm .

F ro o e s s e a  m ea ts . U s u a l ly ,  th ey  are cu red  and, t o  pack them , 

s im i la r  f i lm s  may be used as f o r  ou red  m eat. To pack h e a t - s t e r i l i 

sed  m ea ts , p r e fe r e n c e  i s  g iv e n  t o  la m in a ted  f i lm s  o o n ta in ln g  f o i l ,  

■ o s t  e f t e n ,  p o ly e t h y l e n e - t e r e p h t h a la t e - f o i l - p o ly o l e f in io  la m in a te s .

T ak in g  In to  aooount a  w ide use o f  c e llo p h a n e  and la m in a tes  on 

I t s  base f o r  m eats p a c k in g , th e  MTIMMP p rob lem  la b o r a to r y  o f  p o ly -  

mers in  o o - e p e r a t io n  w ith  o th e r  o r g a n iz a t io n s  o a r r ie d  o a t s tu d ie s  

aim ed a t  Im p rov in g  th e  q u a l i t y  o f  th e  above m a te r ia ls .
D isa d va n ta ges  o f  o e l lo p h a n s : i t  i s  n o t h e a t—s e a la b le , has 

low  e l a s t i c i t y ,  lo s e s  o o h e s iv e  and ad h es ive  s t r e n g th  under m o is t 

c o n d it io n s .
A dvan tages  o f  o e l lo p h a n e :  i t  i s  oheap , a v a i la b le ,  gaa-perm eab- 

l e ,  t r a n s p a r e n t ,  s u it a b le  f o r  p r in t in g .
The d isa d va n ta g e  o f  o e llo p h a n e  i s  i t s  h y d r o p h i l i t y  and a
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sharp  d ecrea se  o f  s tr e n g th  when m o is ten ed . The paper by V .E .G u l, 

S .V .G en e l &. M .N .Tolm atchova  (USSR) r e p o r ts  th e  developm ent o f  a 

t e c h n o lo g ic a l  p ro oess  and the in t r o d u c t io n  to  com m ercia l p r a c t i 

ce o f  Im proved  c e llo p h a n e  m o d if ie d  by a h yd roph ob ic  a d d i t i v e .

T a b le  1 shows th a t  m o d if ie d  c e llo p h a n e , h a v in g  th e  s tr e n g th  cha

r a c t e r i s t i c s  o f  o rd in a ry  c e llo p h a n e  under u su a l c o n d it io n s  (th ou gh  

■ o re  e l a s t i c ) ,  under m o is t c o n d it io n s  i s  much s tr o n g e r  than th e  

o rd in a ry  c e llo p h a n e . I t  can be s u c c e s s fu l ly  used in  th e  p ro d u c t i

on o f  la m in a ted  sausage c a s in g s ,  as w e l l  as o f  n o n - a i r - t i g h t  pac

kages  f o r  r e a d y - to -c o o k  m eats.

As compared t o  the o rd in a ry  p o ly e th y le n e -c e l lo p h a n e  ( t h e  FTs- 

2 t y p e ) ,  the combined m a te r ia l  w ith  a p o ly e th y le n e  c o a t in g  based on 

c e l lo p h a n e ,  th e  PTs-4  ty p e  c e llo p h a n e  has a h ig h e r  ad h es ive  

s t r e n g th ,  h e a t - s e a l a b i l i t y ,  e l a s t i c i t y ,  h ig h e r  s t r e n g th  in  th e  a t 

mosphere o f  an in c r e a s e d  w a te r  l e v e l .  I t  can be used f o r  pack in g  

meats ans sausages in  h ig h -s p e e d  au tom atic  m ach ines. The p ro d u c t i

on o f  the two above f i lm s  i s  rea so n a b le  e c o n o m ic a lly  both  f o r  ma

n u fa c tu re r s  and consumers as t h e i r  c o s t  p r ic e  i s  lo w e r  than th a t  

o f  th e  o rd in a ry  f i lm s .

R e la t i v e  t o  h ig h -s p e e d  au tom atic  m achines f o r  p ack in g  m eats 

and sausages in t o  la cq u e red  c e llo p h a n e  , a la c q u e r  co m p o s it io n  

was p rep a red  on th e  b a s is  o f  v in y lc h lo r id e - v in y l id e n e o h lo r ld e  o o -  

po lym er and c o n ta in ed  a d d i t iv e s  w hich in o re a s e d  th e  la c q u e r  la y e r  

ad h es ion  t o  c e llo p h a n e  and d ecrea se  la c q u e r  s t i c k in g  t o  s e a l in g  

d e v ic e s .  C om parative c h a r a c t e r i s t i c s  o f  the c o n v e n t io n a l la cq u e red  

o e llo p h a n e  and the new m a te r ia l  are g iv e n  in  T a b le  2.

P ro d u c tio n  o f  oanned m eats in  p la s t i c  packages  i s  more e f f i 

c ie n t  as compared t o  t in s  and g la s s  j a r s .  A dvan tages l i e  in  an im

p ro ved  p ro d u c t q u a l i t y  ( f l a v o u r ,  n u t r i t i v e  v a lu e )  due t o  f a s t e r  

h ea tin gO th rou gh  and c o o l in g  p o s t  s t e r i l i z a t i o n ;  con ven ien ce  o f  warm' 

in g  f o r  consum ers; p rod u ots  a re  packed w ith o u t  b r in e  o r  syru p ; 

power consum ption i s  redu ced  by 25#; s to ra g e  space needed  i s  d im i

n ish ed .

To produoe a p o lym er io  com bined s t e r i l i z a b l e  m a te r ia l ,  an in 

n er  h e a t - s e a la b le  c o a t in g  r e s is t a n t  t o  lo n g ,  h ig h  tem pera tu re  (u p  

t o  120°C ) e f f e c t s  was d e v e lo p e d . I t  i s  o f  h ig h  s a n it a r y  and chem i

c a l  p r o p e r t ie s ,  i s  based  on la v s a n  w ith  a p o l y o l e f i n i c  c o a t in g .  I t
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was ta s t e d  in  th e  p ro d u c t io n  o f  soma canned m ea ts, l i k e  ham, 

I y u b i t e ls k y  sausage m ix , e t o .  and was fa v o u ra b ly  e v a lu a te d .

L .K is e ly o v a ,  A.P op ov , 19.L it v in e n k o ,  V .K o s ta d in o v a  C B u lg a r ia ) 

s tu d ie d  th e  b eh av iou r o f  meat p rod u ots  packed  in  p o ly s ty r e n e  t r a y »  

overw rapped  w ith  a h e a t -s h r in k a b le  f i lm  under vacuum o r  in  an in e r t  

g a s .  P ie c e  and p o r t io n e d  m eats paoked so  showed no changes in  th e i r  

o r g a n o le p t io a l  q u a l i t i e s  f o r  96hr s t o r a g e .  Hon-paoked meat ohanged 

g r e a t l y  e ven  a f t e r  48 h ou rs : t h e i r  s u r fa o e  d eh yd ra tes  c o n s id e ra b 

l y  and darken s, a  d ry  s k in  i s  fo rm ed , th e  p ro d u c t lo s e s  i t s  s a la b 

l e  appearan oe. In  paoked p rod u c ts  a f t e r  96hours o n ly  a  s l i g h t  sou r 

odour appears (w h ich  d is a p p ea rs  l a t e r )  and meat s u r fa o e  i s  some

what d is o o lo u r e d .  The c o n s is te n c y  r e t a in s  i t s  e l a s t i c i t y ,  th e  su r

fa c e  i s  s t i l l  s l i g h t l y  1 m o is t .  Ho d e f l e c t io n s  in  f la v o u r  p o s t  

c o o k in g  a re  n o t ic e d .
M ic r o b io lo g ic a l  t e s t s  showed no g r e a t  changes in  th e  m io ro -  

b i a l  lo a d  o f  t e s t  and o o n t r o l  sam ples.
In  a l l  the sam ples th e  t o t a l  lo a d  grow th  was o b s e rv ed , no 

d i f f e r e n c e  h a v in g  been  found as r e la t e d  t o  th e  k in d  o f  meat o r  

m eat p ro d u o ts . The t o t a l  lo a d  a t  the b eg in n in g  o f  s tu d ie s  f o r  a l l  

th e  p rod u o ts  i s  lO ^ - lO 5 and a f t e r  96 hours -  107. A h ig h e r  lo a d  

(1 0 8 )  i s  n o ted  in  sh a sh lyk s , t h i s  can be e x p la in e d  by con tam in a tio n  

in  p ro d u c tio n  o r  by t h e i r  b ig g e r  s u r fa o e  a r e a .
E xperim en ts  d em on stra ted  th a t  f o r  meat b a l l s  th e  method o f  

p a ck in g  in t o  a  h e a t -s h r in k a b le  f i lm  w ith  p o ly s ty r e n e  t r a y s  i s  un

s u i t a b le .  Such a  f i lm  i s  im perm eable t o  w a te r  v a p o u rs , but meat 

b a l l s  c o n ta in  much w a te r  oven  w ith o u t o a s in g s ,  t h is  fa v o u r in g  bac

t e r i a l  g row th .
Franks paoked in t o  a h e a t -s h r in k a b le  f i lm  r e t a in  good  o rgan o

l e p t i o a l  q u a l i t i e s  f o r  7 -8  days (o d o u r ,  t a s t e ,  c o n s is t e n c y ) .  S im i

l a r  but non-paoked fra n k s  a re  d eh yd ra ted  by 2 -3 rd  d ay , lo s e  t h e i r  

J u ic e n e s s , s h r in k , become tough  and ru b b e ry . More s a t i s f a c t o r y  r e 

s u l t s  w ere a o h ie ved  due t o  th e  o u ts id e  c a s in g  as an e x t r a  b a r r i e r  

t o  co n ta m in a tio n  and e v a p o ra t io n .
In  vaouum-paoked meat changes o f  o r g a n o le p t io a l  p r o p e r t i e s ,  

as oompared t o  c o n t r o ls ,  wore n o ted  on th e  13th day . They w e re , 

s l i g h t l y  s o u r is h  odour -whan unwrapped, d is c o lo u r a t io n  o f  th e  l i g h t -  

exp osed  s u r fa c e .
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In  vac uum-pac ke d meat th e  number o f  in d iv id u a l  m icro  o r g a n is a »  

nas muoh lo w er  as compared t o  meat packed in  t r a y s  w ith  an o v e r 

w rapp in g  sh r in k a b le  f i lm .  The d a ta  f o r  pork  t e n d e r lo in s  paoked by 

bo th  th ese  methods showed th a t  by th e  6 th  day th e  m ic r o b ia l lo a d  

in  th e  packages w ith o u t vaouum a p p lie d  i s  4 x  10^, w h ile  th a t  in  

th e  sam ples vacuum-packed in t o  p o lyan d .d e/po lye th y len e  i t  i s  

2 x  10^, L a o t o b a o i l l i  a r e ,  m a in ly , p red om in a tin g .

Vacuum -packing a l lo w s  t o  ex ten d  meat s to ra g e  l i f e  w ith o u t a 

s i g n i f i c a n t  r i s e  in  i t s  m ic r o b ia l  lo a d .

In  oase o f  p e r is h a b le  meat p rod u c ts  ( f r a n k fu r t e r s ,  s a r d e l la s ,  

ham, cooked-and-sm oked s l i c e d  s a u sa ge ) h a v in g  a l im i t e d  s to r a g e  

l i f e  (4  d a y s ) ,  vacuum -packing ex ten d s  th e  p e rm is s ib le  s to r a g e  t i -  

® e. The b e s t  r e s u l t s  w ere o b ta in ed  f o r  cooked-and-sm oked s l i c e d  

sa u sa ges . Unwrapping a f t e r  s to ra g e  f o r  more than  3 weeks r e v e a le d  

no o r g a n o le p t ic  an om a lies . A f t e r  25 days a weak s 'ou rish  o f f - f l a -  

Vour a p p ea red . W ith in  th e  same p e r io d  sausage pH f e l l  from  6 .40  

down t o  6 .2 0 .

S to ra g e  tim e in o re a s e d  f o r  o th e r  p ro d u c ts , as w e l l ,  v i a . ,  

k aa , f r a n k fu r t e r s  and s a r d e l la s ,  ham q u a l i t y  b e in g  p re s e rv e d  lo n g 

e r  as  compared t o  fr a n k fu r t e r s ^  the l a t t e r  have a s o u r is h  odour on

th e  12th  d ay , w h ile  ham -  on th e  16th day . M ic r o b io lo g ic a l  t e s t s7 8in d ic a t e  a h ig h  lo a d  (1 0  and 10 )  in  the above p ro d u c ts , r e s p e c 

t i v e l y ,  when o r g a n o le p t ic a l  changes a re  d e te c t e d .  To d e term in e s t o 

o g e  t im e ,  o f  im portance a r e ,  above a l l ,  ohanges in  p ro d u c t o r g a -  

h o l e p t i o a l  c h a r a c t e r i s t i c s .  P e r is h a b le  m eats w ere shown t o ,  b a s i -  

° a l l y ,  c o n ta in  l a o t o b a o i l l i ,  m io r o c o c c i,  a e r o b ic  s p o re fo rm e rs . Co

n fo r m s  and y e a s t s  were found  in  s in g le  c a s e s .  D uring  p ro lo n ged  

s to r a g e  sou r odour and t a s t e  w ere d e te c t e d  -  as a r e s u l t  o f  the 

°n s e t  o f  fe rm e n ta t io n .  E vaou a tion  o f  com bined gas-im perm eab le  pa

ssages  c r e a t e s  th e  c o n d it io n s  f o r  d e v e lo p in g  p u t r id  m ic r o f lo r a .

C o n tro l (n o n -p a ck ed ) sam ples o f  p e r is h a b le  meats and t e s t  

sam ples o f  th e  same k in d  and h a tch  had n e a r ly  s im i la r  s to r a g e  l i f e  

(2 -3  d a y s ) .  When k ep t in  r e f r i g e r a t o r s ,  c o n t r o ls  w ere d eh y d ra ted , 

shrank, l o s t  t h e i r  u su a l c o n s is te n c y  and s p e o l f i o  f l a v o u r ,  w ere 

^ a rk -d is o o lo u re d .  In  case  o f  meat b a l l s  and s a r d e l la s ,  s to r a g e  tim e 

* as ex ten d ed  from  4 t o  12 days.

M on-packed ( o o n t r o l )  r a w -d r ie d  and o th e r  s i l o e d  p ro d u c ts  show 

f S « t  d e t e r io r a t io n  o f  o r g a n o lé p t ic a !  o h a r a c t e r i s t lo s  (d e h y d r a t io n ,
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r a n o id i t y ,  dark; d is c o lo u r a t io n )  whereas vacuum -packed and o o ld -  

s to r e d  s im i la r  sam ples p re s e rv e  t h e i r  i n i t i a l  appearance f o r  50 

days (a s  compared t o  10-12 days f o r  c o n t r o l s ) .  M ic r o b io lo g ic a l  

t e s t s  o f  such p rod u cts  d em on stra ted  a h ig h  b a c t e r ia l  lo a d  ( 1 0 ^ ) 

even  a t  th e  b eg in n in g  o f  s t o r a g e ,  w ith o u t s p o i la g e  symptoms. M ic

r o c o c c i  and l a o t o b a o i l l i  w e re , m a in ly , fou n d . C o n t ro l,  non-packed
O

sam ples a re  a ls o  lo a d ed  r a th e r  h e a v i ly  (1 0  ) .  In  t h is  case a ls o ,  

when c a lc u la t in g  s to ra g e  t im e ,  i t  i s  the o r g a n o le p t ic a l  s tu d ie s  

th a t  are most im p o rta n t. A h ig h  number o f  m icroo rgan ism s in  raw - 

d r ie d  p ro d u c ts  i s  n o t an in d ic a t o r  o f  s p o i la g e  s in c e  t h e i r  b a s ic  

a t t r ib u t e  i s  appearance.

W e igh t lo s s e s  in  case o f  vaouum -packing v a ry  from  0 .2  to

0.3% .

A t the VNIIMP O .O .B ab loyan , P .M .G o lovan ova , V .M .G orba tov ,

L .P .  K om issa rova , L . I .  L a p te v a  (USSR) s tu d ie d  the e f f e c t s  o f  p r o t e 

in a ceou s  p r o t e c t iv e  c o a t in g s  upon the q u a l i t y  o f  dry-sm oked meat 

p ro d u c ts . The o b je c ts  o f  th e  s tu d ie s  were a p ro te in a c e o u s  f i lm -  

c o a t in g  c o m p o s it io n  based upon m o le c u la r ly -d ls p e r s e d  c o l la g e n  p re 

pared  by the VNIIMP method and dry-sm oked b e l l y  produced c o n v e n t io 

n a l l y  o r  co a ted  w ith  the above c o m p o s it io n .

The exp erim en ts  r e s u l t e d  in  the developm ent o f  the optimum 

p ro te in a o e o u s  f i lm - c o a t in g  m a te r ia l ,  based on m o le c u la r ly -d is p e r s e d  

c o l la g e n ,  and o f  a te c h n o lo g y  o f  fo rm in g  p r o t e c t i v e  c o a t in g s  th e 

r e o f  on p ie c e s  o f  dry-sm oked pork  p ro d u c ts . In  p ro d u c tio n  t e s t s  a 

b a tch  o f  n o n -coa ted  dry-sm oked b e l l i e s  ( c o n t r o l s )  and a ba tch  o f  

s im i la r ,  but c o l la g e n - c o a t e d  p rod u c ts  ( t e s t s )  w ere p roduced . P ro 

t e c t i v e  c o a t in g s  were form ed  on b e l l i e s  a f t e r  c u r in g  and b r in e  

d ra in in g  by means o f  d ip p in g  them in t o  a f i lm - fo r m in g  co m p o s it io n , 

fo l lo w e d  w ith  th e  c o a g u la t io n  o f  the l a t t e r  in  a sodium c h lo r id e  

s o lu t io n .  Then, f r e s h ly  c o a ted  ( th e  c o a t in g  c o n ta in ed  94-96% mois

t u r e )  and o o n t r o l  b e l l i e s  w ere smoked a t  35°C f o r  12 hours and 

d r ie d  a t  12°C , R .H . 75% f o r  5 d ays . D uring sm oking, due t o  i n t e r 

a c t io n s  o f  the p ro te in a c e o u s  c o m p o s it io n  and smoke c a rb o n y ls ,  th e  

c o a t in g  underwent ta n n in g , t h is  r a is in g  i t s  h yd ro th erm a l s t a b i l i t y .

A f t e r  d ry in g  the th ic k n e s s  o f  th e  p r o t e c t i v e  c o a t in g  on a b e l 

l y  ranged  w ith in  50-60 me, th e  w a te r  c o n ten t b e in g  about 40%.
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Opon drying, the fin ished product was analyzed chemically, 
evaluated organoleptioa lly, and tested fo r  the to ta l microbial 
load/on£. The results are given in Table 3.

As is  seen from the Table, no sign ifican t differences were 
found in the chemical characteristics of test and control b e llie s . 
Of a particular interest is  the phenol content, which characterizes 
here not only the degree o f finished product smoking, but also 
smoke-permeability o f a freshly-formed coating. The absence o f s ig 
n ifican t differences in the phenol content of control and test sam
ples evidences absolute sbioke-permeability o f the fresh coagulated 
proteinaceous film-forming coating.

Table 3.
The basic chemical, organoleptical and bacterio logical cha

rac te r is tic s  o f a dry-smoked be lly  a fter drying

Characteristics Test
samples

Control
b e llies

Chemical
Sodium chloride 3.30+0.26 3.38+0.27
Phenols,mg* 0.845+0.085 0.929+0.093
Acid number, mg KOH 1.22+0.10 1.27+0.10
Peroxide number, # Iodine 0 0

Organoleptical, scores
Appe air anee 7.0 7.0
Colour 8.1 6.0
Aroma 7.4 6.1
Taste 8.2 6.2
Consistency 7.0 6.8
Acceptability 8.0 6.4

B acterio logica l, the number of
cells/sq.cm 4 2.2-10^

Organoleptioally, coated fin ished products were given muoh 
higher scores (as compared to controls) fo r  colour, taste and aro
ma. A better colour on the out surface of test samples accounts, 
Probably, fo r  a less contact with the atmospheric oxygen, this
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slowing down oxidation reaotions o f oured meat pigments. Better 
aroma and taste were, obviously, due to the fact that a smoke- 
permeable freshly-formed coating becomes more air-impermeable in 
the process of drying, while moisture is  eliminated and coating 
molecular chains are brought closer together; th is helps to retain 
the orig ina l flavour of the product. 2

The to ta l microbial load per om in case of ooated b e llies  
was represented by single bacteria l c e lls , while in case of cont
ro ls  i t  was by two orders higher.

Along with the characteristics given in  Table 3, weight los
ses were alson registered during during smoking and drying. For 
th is , samples were weighed prior to smoking and upon drying. The 
results indicated that weight losses of test b e llie s  were 3$ low
er as compared to those of controls.

The test batch of smoked b e llie s  was stored under two sets o f 
conditions: 12°C, H.H. 75* and 5-6°C, H.H. 78*.

During storage b e llie s  were weighed to fo llow  shrinkage. The 
shrinkage of control samples o f dry-smoked b e llie s  during 14-day 
storage at 12°C, H.H. 75* was by 1.2* higher than in case o f coat
ed samples. A fter 28-day storage this difference increased up to 
2.8* and was growing with storage time. D ifferences in the shrink
age value o f control and test b e llie s  during one-month storage at 
5-6°C, R.H. 78* came to 2*, during two-month storage -  to 2.6* and 
were growing with storage time.

Since the storage l i f e  o f fat-oontalnlng foods is , primarily, 
determined with the in tensity o f the oxidative processes in fa t , 
changes in fa t  aoid and peroxide nunfcers during storage were eva
luated. The induction period o f fa t  oxidation at 12°C constitutes 
38 days. Coating with a proteinaceous film-forming composition pro
longed i t  by 1.7 tlflBs as compared to non-coated products. Within 
the induction period b e lly  fa t  aoid Bunkers reaohed the values o f 
2.8-3.0 mg KOH. During storage o f controls at 5-6° the induction 
period of fa t oxidation was oompleted within 3 months. The p rote i
naceous coating extended the induction period up to 6.2 months, or 
by 2.1 times as compared to oontrols. The acid numbers of b e lly  fa t 
within the induction period reached 2.0-2.6 ng KOH. Organoleptical 
evaluation o f dry-smoked b e llie s  during storage indicated that the
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coating used helped to retain  product flavour, colour and consis
tency.

The experimental results obtained allow to conclude that i t  
is  possible, by means of coating with a proteinaceous film -form
ing composition, to prolong the storage l i f e  o f dry-smoked b e llies  
under the conditions studied by 1.7-2.1 times as compared to simi
la r non-coated products. This e ffe c t  is  due to the inh ib ition  of 
fa t oxidation resulting from a reduced contact o f the product 
with the atmospheric oxygen.
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