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BMflHZE yilAKOBKZ HA KAHECTBO MflCHLIX nPO^HTOB

S-P a.E.Xy»,
Ceji£CK0X03HücTEeHHua HHCTHiyi, flyö-
JIHH, MpjiaHflHH

YcaaeHae BHHwaHHH k ynaKOBKe MACa Ha EBponeäcKax KOHrpeccax 
HayHHHX paÖOTHHKOB MHCHOiS npOMHHiaeHHOCTH 3a nocaeaHae ro/m OTpa- 
xaei B03pocinaa HHTepec mhchoü npouumaeHHOCTa k onepaijBHM pa3pyÖa 
a ynaKOBKH. B CIA b stou roay npaaepHO 70% cBexero unca nocTynm 
b npoaaxy b Base coptobux a noflcopTOBux OTpyÖOB, npaaeM Öoiee 
65% b BaKyyM—ynaKOBa hhom Baae ( Shaw , 1973) .

Xoth b EBpone poaB BaKyyii-ynaKOBKa CBexero uaca TaKxe B03pa- 
CTaeT, 3tot npopecc 3aecB npoTenaeT ropa3ao MeaneHHee. OTcyicTBae 
nporpecca CBH33H0 nacTHAHO c KOHcepBaTHBHHM oTHOuieHaeii npoumoeH- 
HOCTB, a TaKace C HeaOCTaTOHHHM TeXHHAeCKHU 3H3HHeU COOTBeTCTByiO— 
IHMX MeTOÄOB nOSTOTOBKH, TpaHCnOpTHpOBKH H XpaH6HHH MHCa B TaKOM 
BH . Eojiee Toro, IipOMUiHAeHHaKaM, BepOHTHO, npHXOAHTCH ÖOpOTBCH 
c ycTapeBniHM 3aKOHoaaTeaBCTBOM, KOTopoe caepxaBaeT pa3BHTne Top- 
roBaa pac$acoBaHHHM mhcom. HanpHMep, aiieeTCH aapeKTHBa E9C, koto-  
paa He pa3pemaeT aKcnopi MHca b KycKax BecoM MeHee 3 Kr.

C tohkb 3peHHA ToproBaa, npeaiiymecTBa aKcnopia tobhähhh b 
BHae copTOBux OTpyÖOB aaa KpynHux OTpyÖOB, a He Tyai, oaeBaaHu. 
EecKOCTHbie OTpyÖa, 3ammeHHHe b HyxHoa cTeneHa ot xapa, moxho aer- 
ko pa3aeaaTB Ha po3HHHHue öaJiaTeKcu a öoaee Meaxae KycKa. Ha pa3- 
aaHHbie puHxa uoryi nocTynaTB OTpyÖa pa3aanHux TanoB b cooTBeTCT— 
saa co cnpocoM, a 3to iioxeT oÖecneqaTB xopomae ijeHH. TpaHcnopi- 
Hbie pacxoau coKpanaioTCH BcaeacTBae Öoaee HH3Koro Beca a 3HaHHTeaB- 
ho ueHBmeü noTpeÖHOCTa b npoa3BoacTB6HHoä naomaaa. KapTOHHue xo- 
poÖKa ropa3ao aerne nepeB03BTB, neM Tyiaa. UeHTpaaa30BaHHaH pa3aea- 
Ka 3aeT Taxoe xoaaqecTBO cyÖnpoayxTOB, xocTeä, 0Öpe3a a T .a . ,  xo- 
Toporo aocTaTOHHO 3aa skohomhahoH aaaBHeüineä nepepaÖOTKH.
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HanoHeu, c tohkb 3peHHH MaconpoiiHmaeHHHKa, HaeaaBHoii HBJiseT- 
ch ynaKOBKa b Tapy c $HpMeHHnu KaeKMOM, ee mokho npoaaBaiB «eno- 
cpeacTBeHHO Ha pnHice. Po3HHHHue noTpeÓHTeaBCKHe ynaKOBKH H3roT3B— 
íiHBaoT H3 B0 3nyxonpoHHuaeiioa naeHKH, htoc5h oÓecneqviTB Hy»Hoe co- 
SepsaHHe KpaoHoro oKCHMHoraoCHHa, TpefiyeMoe aouoxo3HÜKaMH. HaaB- 

KHcaopoaa, oaHaico, ycKopaeT nopqy b npnBO«HT k OKHcaeHHio nnr- 
MeHTOB HHCa B K H3MeHeHHK) HB8T3 npOflyKTa. llOSTOMy TpyaHO aOtíHTBCH 
¡WHTeaBHO» coxpaHHOCTH MHca b noipeCHTeaBCKoa ynaKOBKe, ropa3flO 
TpyaHee, qeM b BaKyyM-ynaKOBKe. TeM He MeHee, nepcneKTHBHbift npo- 
MauiaeHHua noTeHunaa stoZ ' chctbmh b bo3MOkhoctb noBHmeHHH 3$$eK- 
ÍHBHOCTB pacnpeaeaeHHH h c<5ht8 Maca boofiiue HBanioTCH aocTaTOHHHM 
OOoCKOBaHHeM BHTeHCB$HKaUHH HayHHUX HCCaeaOBaHBÜ B 3TO0 OOaaCTH.

ü o c a e a H u e  MHKpoÓHoaorHqecKne p a f i o T U ,  C B H 3 3 H H u e  c y n a K O B K O á ,  

K a c a a a c B  o n p e a e a e H B a  u H K p o $ a o p H  B a K y y M —y n a K O B a H H u x  o n i O B H X  mpy- 
6 o b .  s * l d e m a n  e t  *1. ( 1 9 7 6 a )  « 3  T e x a o o K o r o  y H B B e p c B T e T a  my-
H a a n  B a B H H H e  p a 3 a H H H o a  r a y Ó B H u  B a K y y u a  H a u B K p o $ a o p y .  H x  p a C o T a  

n o a T B e p s a a e i  y a e  B u e B u i H e c a  b  a w i e p a T y p e  a a H H u e ,  h t o  n a K T O Ó a u B a n n  

Q i a H O B a T c a  C o a e e  B a a  u e H e e  ó u c T p o  n p e o Ó a a a a io iH H U H  o p r a H H S M a u B  b  

B a K y y u - y n a K O B a H H O u  Mace n o c a e  x o a o a M a B H o r o  x p a H e H H a .  H a H Ó o a B in e e  

j B e a H q e H H e  e a r a e p H a a B H o a  o O ce M e H e H H O cT M  n p o a c x o a n a o  u e n a y  &  «

21 cyTKaMH. Pseudomonas H Enterobacteriaceae npea-
ciaBaaaH hhihb HeCoaBiuyio naciB ncHxpoTpo$Hoa $aopu nocae 28-cyTon- 

Horo xpaHeHBa npn I-3°G.
Sutherland et a l. ( 1 9 7 6 )  n u T a a H C B  B c n o a B 3 0 B 3 T B  Ob o x b -

“nqecKHe H3MeHeHHa b BaKyyM-ynaKOBaHHoa roBaaHHe saK noKa3aTeaB 
K o a m i e c T B a  b  B H a a  m h k p o (5o b .  Oh b  y c T a H O B B a n ,  h t o  ¡ c o a e Ó a H B a  b  k o h -  

U e H T p a a B B  M o aoH H O B  K B c a o T H ,  OÓ1UBX y r a e B o a o B  h  o c a s a a e M b i x  c n u p - r o u  

yraeBoaoB b B a K y y M -y n a K O B a H H O »  r o B a a n H e ,  x p a H B B i n e i i c a  npa 0-2 C 
mokho c K o p p e a n p o B a T B  c  H SM eH eH B aM B  b  co o T H O in e H B B  H e K O T o p b ix  r p y n n  

M M K p o o p ra H H S M O B , B x o f lH B H X  b o<5myio $ a o p y  n p o a y K T a .  0 h h 3 K O , a s u e H e -  

h b h  b K O H n e H T p a u H H  3 T H X  K O M noH eH TO B He p a c c M a T p H B a a H C B  K a K  H a a e a c -  

H u e  K p u T e p H H  o ó m e r o  C a K T e p B o a o r B q e c K o r o  c o c t o h h h h  B a i c y y M - y n a K O B a H -  

I « o r o  u a c a .  Z e c a e a o B a H B a  T a K o r o  T B n a ,  x o r a a  O n o x H M B q e c K B e  B 3 M e H e H H a  

K O M noH eH TO B H c n o a B a y i o T  a n a  o n e H K B  c T e n e H H  M B K p o C B o a o n i q e c K O H  n o p -  

h h  M a c a ,  HMeioT H e C o a B iiiy io  n p a K T H a e c K y i o  n eH H O C T B  b  c b 3 3 h  c  T e u ,  h t o  

Pasp a C o T a h h h m b  M e T o a a M H  He y a a e i c a  y c i a H O B B T B  H a n a a o  n o p q n .  Y c n e x  

B 3 t o Z  o ( 5 a a c T H  0 3 H a n a a  (5u d o n B m o a  n p o r p e c c  b  M H K p o 6 n o a o r H H  M a c a .

B nocaeaseB paóoie P a r t m a n n  e t  a l. (1977) (Kapacpya) no-



caesoBasH gtoAkootb pao$acoBaHHoa TejiHTHHH 0 cbhhhhh npH xpaBe- 
hhh b KompojiHpyeMoM aTHoc$epe. ATUoc$epa, coaepaamaa 20% yrae- 
KHCJioro ra3a + 80% a30Ta, ysaHHnaa cpoK xpaHeHHH so qeTupex ae- 
sesi. b cpaBHeHHK c ssyufl HepeaniíH npn xpaHeHHH Ha B03syxe. Xpa- 
HeHHe b aTuoc$epe nncToro C02 nposaeBaao coxpaHHoeTB naca so 6 
HesesB npH otsh<ihom coxpaHeHHH pBeia h (5e3 aaueTHoro yxysmeHHH 
spyrnx noaasaTeaeii KanecTBa. üpoBeaeHHaa h8mh paCoia no xpaHe- 
hhh) roBHSHHu b HHepTHoü aTMoc$epe nosTBepHsaei sth HaóaoseHHa 
( O 'K eeffe  & Hood, 1976), ho npH pafioTe c roBHSHHoü B8kho coxpa- 
hhtb (SecKHcsoposHyio amoo$epy sxh H3tíeaaHHH n3ueHeHHH pBeia uaoa 
Ha noBepxHOCTH. Oto He HiieeT TaKoro 3HaqeHHa sxh TeaaTHHH h cbh-  
hhhu, KOTopue 6wia Hcnos£30BaHH b HccsesoBaHHHx HelieuKHx yaeHHx, 
nocKosBKy noHnxeHHoe cosepsaHHe uHorsofiHHa npHBosm cooTBeicTBeH- 
ho k o(5pa30BaHHJo HefiosBinoro KosHHecTBa ueTHHorso(5HHa Ha noBepxHO- 
cth, a, csesoBaTexBHo, He3HaaHTeaBHo Bjuraei Ha pBei naca.

flocTHrHyrH ycnexH b oíaacTH ynaKOBKH b amoc^epe hh6pthhx ra - 
3° b : ceiíqac HiieioTCH b npoMhimseHHoeTH iiasiHHu shh npoBeseHHH aiofi 
onepaqHH. OsHa Taaaa uainuHa, patíoTa¡omaa b AHrsHH, HaroiaBaoaeT 
TapesonKy h3 TepMo$opiiyeMoro uaTepnaaa, b KOTopym nouemaioT mhco, 
a cBapny npoHSBoaaT b amocíepe C02 h aso ia . Oía ynaKOBKa HiieeT 
HHorocsoaHyra KpiimKy, npHneu HapyEHHM cao« HBaaeTCH HenpoHHpaeiitai 
SJiH KHcaoposa. B po3HHnHOu Mara3HHe ero ysaaHBT, oiKpHBaa khcso-  
posonpoHHpaeMyio naeHKy: Boasyx nonasaef b ynaKOBKy h pereHepHpy- 
e i  nnníeHT OKCHMHoraoCHH.

K SPyrHM SOOTMJteHHHM B OtJaaCTH CHGTeM ynaKOBKH othochtch (5o-  
aee mnpoKoe HcnoaB30BaHHe BTopnnHoa cbbpkh BaKyyii-ynaKOBOK. Ilpn 
t3koh cncTeiie pac$acoBaHnoe mhgo nponycKaiOT aepe3 TenaoBoa TyHHeaB 
cpa3y nocae OKOHaaHHa CBapKH nos BaKyyuov. Ten cauuM CBapHBaDTca 
npoTHBonoaoHHue caon naeHKH no nePH$ePHH «aca, a CBapeHHaH naeHKa, 
OKpyjtaamaH unco, HaiiHoro coKpanaeT bo3iioxhoctb HaKonaeHHH coxa b 
ynaKOBKe. flaa sto# pean npmieHaioT pa3HHqHbie aaMHHaTü, Hanpnuep 
HeíÍHOH H CypaHH. XOTH OHH HBHHfflTCH SOBOaBHO SOpOrOCTOHHHMH, COKpa- 
seHHe ópaKa (yieqKH) ynaKOBOK h yMeHBmeHHe coKOBHseaeHHH b 3thx 
ycaoBHHX saioT HCKa¡oqHTeaBHne npeHuysecTBa h seaani 3Ty cHCTeiiy 
npHrosHoa sbh npHMeHeHiiH b npowHinaeHHNx ycaoBHHX.

flpyrne pa3pa(5oTKH b oCaacin ynaKOBKH KacaiOTCH ycoBepmeHCTBO- 
B3HHH aBTOMaTHqeoKoro oOopysoBaHHH, noBMiieHHH ero nponycKHOfl cno-
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OOÖ H O CTH, C O B ep in eH C T B O B atäH H  B aK y y M H p O B 8H H H  H T . Ä .  B H aC TO H IH ee B p e -  

Hh  p a 3 p a C 5 o T a H a  h o b s h  B a K y y i i -y n a K O B O H H a n  n a i m a ,  p a Ö O T a to m a a  n o  

n p H H itfä n y  B a K y y u n p o B a n n H  K a u e p u  n  H c n o n £ 3 y io iu a H  C H C T e iiy  H anonceH H H  

38KHMOB, ÄJIH H3B6CTHHX ÖapBepHHx naneTOB "KpaiiOBaK B E H "  (  C r y o -  

v a o  BBI), KOTopue npeacTaBjmioT coöofl TpexcnoäHbie y n a K O B K H  

( E V A  , capaH, oÖnyqeHHHlt e v ä  ) .  Hmepec Boe eme ueHipiipyeTCH 
Ha onTiiuajiBHUx ynaKOBOVHirx CHCTeuax, ocoöeHHO ara ynaKOBKH t o b h -  

ÄHHH. S e i d e m a n  e t  a l . ( I 9 7 6 t >  )  cpaBHHBan iiamHHH, paÖOTanmae no 
npHHqnnaii HacasoK n BaKyyiiupoBamja nallepa, c ncnojn«30BaHHeii na- 
KeTOB o paaaavHoä racaopoao- 0 BaaronaponpoHHuaeuocTH. OpHiieHe- 
aae m8 b h h h  c BanyyiiHpoBaHHen nauepti h  nneHKH c HH3Koä KHcnopoao— 
npoHHnaeiiocTBB oóecnerano nonynenae npoayraa c npeBoexoanoä ra - 
POBoä TK8HBB, yayvaeHHoro TOBapHoro BHaa h OH030AO cieneHB 03Me- 
HeHHH uBeia Ha noBepxHociH npoayKTa. 9th m  yveHHe HCcneaoBanH 
BflHHHHe rnyÖHHH Banyyna Ha $H3HvecKHe xapaKiepHCTHKH Banyyii-yna- 
KOBaHHOä roBHSHHH (  S e i d e m a n  e t  a i .  I 9 7 6 o ) .  rayÖOKHÄ Banyyii aan 
HaHnyvfflHe peayaBTaiH c t o v k h  3peHHH TOBapHoro Bnaa saipa 0 UBeia 
noBepxHOCTB linca. yaynmeHHe UBeia b  ycaoB0nx npoiieKytoraoro 020 
HH3Koro BaKyynä öuno pesynwaTOM HeaociaTOVHO noaHoro yaaaeHHH 
KHcaopoaa 03 CBCTemi. 9 t h  pe3yaBTatn coBnaaaDT c nonyneHHura pa- 
Hee no tony *e Bonpooy.

M a r r i o t t  e t  a i .  ( 1 9 7 6 a )  H 3 y n a a H ,  KaKOiä B H a  y n a K O B K H  H e o ö -  

x o a H i i  a a n  T p a H c n o p T n p o B K H  c B e s c e f t  ro B H a H H H  H a  6 o a B m 0 e  p a c c T O H H H H .  

P e 3 y a B T a T H  0 C c a e a o B 3 H 0 H  n o K a 3 a a H ,  v t o  B a K y y u - y n a K O B K a  H B n H eT C H  

H a n ö o a e e  y a o B n e T B o p H T e n t H H i i  u e i o a o u  y n a K O B K H  ro B H H H H  h  v t  o  r o -  

b h x b h  n e T B e p T H H H  a y n in e  B c e r o  y n a K O B U B a T t  b  n a e H K y  IIEX h  T p a H c n o p -  

T H p o B a T B  B  u o a H $ H iiH p o B a H H o £ i a T i i o c $ e p e ;  o a H a K O , a a s e  n p n  b t o u  t o -  

Ba p H n a  B H a  n e T B e p T 0 H  H e n o a y n a a  b h c o k o í í  o y e H K H . 3 t h  y n e H b ie  T a r a s e  

H 3 y n a a 0  H 3 M e H e H 0 H  b  c B e s c e ü  r o B n a H H e  b o  B p e i i n  K p a T K O B p e iie H H O iä  n e -  

P e B 0 3 K H  (  M a r r i o t t  e t  a l. r  I 9 7 6 P ) .  P e 3 y a B T a T U  n o K a 3 a a H ,  hto
n p n  5 - 6 - a H e B H O Ü  n e p e B 0 3 K e  O T p y Ö a  r o B n a H H H  m o ä h o  c  y c n e x o i i  y n a n o -  

B H B a t B  B n a e H K y  nBX h  i p a H c n o p i n p o B a T i  b  o Ö u n H H X  a T M o c $ e p H u x  y c n o -  

b h h x .  I lp H  7 - 9 - a H e t H o i i  n e p e B 0 3 K e  H e o ö x o a n u a  n n ö o  B a K y y n - y n a K O B K a ,  

h h ö o  y n a K O B K a  b  I1BX H x p a H e H H e  b  i i o a H $ 0H0P ° B a H H o ä  a T i i o c $ e p e .

B e p H e iiC H  k  n o c a e a H H M  p a Ö O T a i i ,  n o c B H m e H H u ii  y n a n o B K e  u n c o n p o -  

ÄyKTOB. H i o r d a n  (1977) c p a B H H B a a  n a e H O H H u e  u a T e p n a a n ,

n P e a H a 3 H a n e H H n e  a a n  i i o p o 3 0 a B H o r o  x p a H e H H H  B a K y y M —y n a K O B a H H H X  a o i i -  

t h k o b  ö e K O H a  n p n  - 3 0 ° C .  I l o c a e  S - i i e c r a i H o r o  x p a H e H H H  b  u o p o 3 H n £ H O «
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nauepe tojibko ABe npoubiuuiaHHUs yn8K0B0iHtie mieHKH H3 ceiiH HcnmaH- 
hhx coxpaHHJiH flocTaTOMHHfl BaKyyM. 3to dunn: HeanoH-nonHSTHneHOBaH 
nneHKa c cypnHHOBoa KneaKoneHioa h nonHnponHneHOBaH nneHica. 3anax 
ti BKyc flofipoKaqecTBeHHHX ynaKOBOK deKOHa, nan noKa3aaa opraHonen- 
TH'iecKaH oueHKa, ociaBaJiCH npHeimemiu nocJie rosHHHoro xpaHeHHH b 
3 auopoxeHHOu BHfle c nocneayiomHii xpaHeHHeM b xonoAHHBHHKe o Teune- 
paTypoa 4°C b TeueHHe I hah 22 cyTOK.

Bee eme npoHBAHeTCH HHTepec k nocony deKOHa c yMeHBmeHHHM 
KOJiH'jecTBOU HHTpHTa h de3 HHTpaia. B cBoea nocnesHea padoie 
Taylor e t a l .  (1 9 7 6 ) H3yqann npoaoJiKHTexiHOCTB xpaHeHHH BHKyyu- 
ynaKOBaHHoro HeKonneHoro denoHa, H3roTOBJieHHoro no yHJiTmHpcKOiiy 
cnocody b npounuiJieHHbix ycnoBHHX c HcnonB30B3HH6M paccojiOB, coaep- 
XaiUHX HHTpHT H HHTpaT HAH TOABKO HHTpHT. IlpOAyKT xpaHHAH npH 5 
H I5°C. ABTOPU yCTaHOBHJIH, HTO yHATinpCKHM deKOH C BblCOKOjt BeJIH- 
hkhoK pH ( > 6 , 0 )  coxpaHHJiQH nymne, eenn oh coaepsan npnMepHO 
600  h/mah HHipaTa. Ohh npeanonaraioT, <jto 3T0 npeHiiymecTBO ot npn- 
cyTCTBHH HHTpaTa CBH33HO c HHTHdupoBaHHOM daKTepnantHoro pocTa, 
npoHcxoanmero BcnescTBHe noBtiraeHHoa KOHueHTpaipn khtphtb, KOTopnii
0dpa3yeTCH H3 HHTp8T3 B MLHII6 HH0B TK8HH C BHCOKO« BeJIHHHHOa pH#

naiceTu H3 $ojii>rH, BHflepsHBaniHe aBTOKnaBHpoBaHHe h noHBHBiEHe- 
CH BnepBHe b Hanane 6 0 -x  r r .  b CIA, nona mo He nonyHHAH mHpoKoro 
pacnpocTpaHeHHH sab ynaKOBKH âpmeBUX UHConpoayKTOB (Alexander, 
1 9 7 6 ) . OanaKO, npeBoexoaHoe KaneciBO ynaKOBaHHax TaRHM odpa30M 
npoayKTOB (BcneacTBne Toro, hto TOHKHe ctchkh naneTOB odecnenHBa- 
H)T donee ducTpoe h paBHOuepHoe nporpesaHHe, a , cneaoBaTenBHO, od- 
pa30B3HHe ynyniueHHoa OKpacKH h apouaia npoayKra h, Moacei duTB, no- 
BuuieHHe nHTaTeniHoa peHHOCTH) 03HanaeT orpoMHbia npoMHmneHHuB noieH- 
UHan 3Toa CHCTeMH B dyaymeia. 3aueaneHHua nporpecc b CIA, rnaBHHW 
odpa30u, dun cbh33H c coMHeHHHMH OeaepantHoro ynpaBJieHHH no koht-  
pojiro KanecTBa nnmeBux nposyKTOB h ueaHKaMeHTOB oTHocHTejiBHo torch-  
KonornnecKoro cTaiyca uaTepnanoB, H3 kotophx H3roTaBJiHBaioT Tanne 
naneTH. Teu He ueHee, ceanac YnpaBneHne chhjio cboB 3anpeT, aaB S°- 
pory aanBHeHfflHM pa3 padOTRau b btoB odnacTH. Onpua "Metal Box* 
npeanoaenna CHCTeuy "MeTanaK" ( Metapak ) Ann HsroTOBJieHHH
THduoa Tapu, KOTopan b HacTOHmee BpeiiH MoaceT duTB Hcnoni>30BaHa M a 
pac$acoBKH roTOBHX dmoa, coycoB h KondacHux H3AenHH. npeAJiaraeune 
KOHTeaHepu coctoht H3 Tpex cnoeBi cHapyacH nonH3$HpHan nneHKa, 3a
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Tei» cjioü ajnouHHHeBoM $oaBra, a BHyTpa cnoa nonaaTaneHa.
PaajinqHH b KanecTBeHHux noKaaaTejíHx Maca Moryi oCbhchhtbch 

ueToaoM ynakobkh, thdom ynaKOBoqHo» naeHKa, rayOaHofó BaKyyMa a 
T.S., OflHaKO OCHOBHOa IipHqHHOií pa3JIHqa¡i HBJIHÍOTCH CB0HCTB3 C3M0- 
ro Maca. Ohh Moryi OKaamaTB coBHoe BnanHae Ha noBeaeHae cBe*e- 
ro Maca npa pasnaqHux peamax ynaKOBKa, a Tarae Ha TexHonoraqe- 
crae cBoKcTBa Maca a ero xapaKTepacTHKa bo Bpeaa xpaHeHan. Hanpa- 
MeP’ onT™a^»aH  BeraraHa pH (5yaeT sasaceTB ot pean acnojiBsoBa- 
hhh MHca. Tan, ecjia mhco npe;ma3HaqeH0 w in  TenjioBO» oCpaóoTKH 
* °  npesnoHTHTeaBHa bhcok8h B esana  pH, a ecna oho npeaHaanaqeHo 
J™ ynaK0BKH ( 6y** oho CBeaee ana coaeHoe), to pH aoaHHa Cíjtb no 
03mo3chocth Ha3Koa, TaK Kan rHHaocTHbie opraHH3MH nyqnie paCTVT 
PH hh3koM khcjiothocth opean. 0(5H3aTeaiHHM TpefiOBaHHeu HBaHeTCH

l T yT eV  ecm mC0 n0MeMT ynaK0BKe 0ea HPO«BapHTeaBHoM Tenao- 
BO0 oópaóoTKH, OHO Rojimo HMeTB HopuaaBHyio pH, ocotíeHHO ecaa oho

_ P flHa3Hai,eHo OTH aaaieaBHoro xpaHeHan. üocneaHaa Houep atypHaaa 
cíe F ieischwirtsohafí- nocBHiueH, raaBHuw otípasoa, aeraanHo-

: ° 6™  t  BFD (TeMHoro’ secTKor° ’ cyx° r ° ) -  ° * Ha ^ phhrea KacaaacB fíamepaojioraa anca dfd (cBexero a nocae nepe- 
PaCoTKa na mhchho npoayKTH). Ero otíHapyHBaw .«a* y caana*, t« c a 
L l l  °  poraToro cKOTa. Bem et a l. (1976) noKaaaaa, aro cnpoe
ynaKOBaHHoe mhco CBHHeíi a Kpyiraoro poraToro CKOTa co cBOidcTBaua 
a! l  xyxe HP°HBaHeT ceta b xpaHeHHa, aea mhco c HopuaaBHoa pH, a

vnl " T ”  K B“ BOfly’ qT°  MHC0 DFD Henparoaao w  BaKyyM- 
ynaKOBKH. Ohh ycT8H0Baaa, aro npa nopne mhco dfd ckbohho k rnae-

Z ' J  “ e K 3aKHcaHMD"* KaK nopMaaBHoe mhco. íto  Kacaercn mhco-
«POayKTOB, TO COCHCKH, H3rOTOBaeHHHe H3 mhca DFD xyie

,H°— B nPK TeMnepaType B™ e 2°C- Eo™ H3 TaKoro Maca totobh- 
Cnan P n',eHbie K0JlCacH' to, c taKTepaojioraqecKofl tohkh apeHHH,
O ; aiH0 otfecneqaTB cooTBeTCTBy,omee coaepxaaae hhtphts. Abto^h 

«Hco n n o r^  npeH“ yiIiecTE8 T8Koro “ Hoa b npoaaBoacTBe coaennx sapeara 
CBH3HPW T ’ Hanp™ep BapeHHX okopokob, H3-3a noBnmeHHoa BJiaro- 
Tanae cnocoe“ °OTH vaca c BacoKoa pH, ho ohh yKasHBara, qT0

BaHHnunP° ayKThl He CJIeflyeT xPaHHTI> B Baae aoMTHKOB aaa b pac$aco- 
^  Base, TaK Kan hx cto» koctb b xpaHeHaa OTHocaTeaBHo HeBeaa-

HO CKOTa nf BHJI0’ MHC0 DFD pewo HCTpeqaeTCH y KpynHoro poraio- 
, SHaKO B HBKOTOPHe Ce30HH, OCO<5eHHO OCeHBB, MHCO C BUCO-
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koü pH, hah mhco dfd , Mose? BCTpeqaTBOH ropa3«o qame. B tfpmaH- 
z m  Ha oahom npeanpnHTHH oAHasan oKasamocB, hto 8% raca oCaaAaei 
xapaKTepHOTHKawH dfd ( Tarrant , 1977). CBHHHHa c bhco-
Koa BeaviqHHoa pH BCTpeqaeTCH ropa3AO name: Ha HpmaHACKHx npesnpHH- 
thhx Chao oTMeaeHO, hto 30-65% okopokob oCSaaflaBT cboííctb3mh dfd . 
rioaTOMy 3aeci> B03HHKaeT npoCmeua ynaKOBKH Taxoro unca h HeoCxoan- 
UOCTB HCCJieSOBaHHa C HeABH) He TOABKO H3KTH OIITHiiaJIBHbie MeTOJH HC- 
n0JI£30BaHHH linca C BHCOKOa pH, HO H BHHBKTB ItpHqHHH H0KBA8HHH BH- 
COKO» pH UHCa HHBOTHHX H p83pa(50TaTB MeTORHKy paCOTH C HHM.

H eme HecKOABKo 3aueqaHH0. Ha npeAHaymux KOHrpeccax mh oCS— 
cyKAaAH 3HaqeHne pa3AHqHJi b tcaqecTBeHHux noK33aieAHx (Hanpmiep b 
HBeTe h BJi8royflepjtHBa!omea ciiocoChocth) uesay tmumauH, KOTopae ycn- 
JMB3I0TCH npn ynaKOBKe h nocAeaytomeM xpaHeHHH ynaicoBaHHHx Maconpo- 
AyKTOB H JÍHCa B BHTpHHaX p03HHqHHX M3ra3HH0B. Pa3AHqHH MeKAy Mum- 
H3MH CT3H0BHTCH BCe COAee CymeCTBeHHHMH B 3THX yCAOBHHX, H03T0My 
BaKHoa pemBio Hayqnux pa3paC0T0K hbahbtch HeoCxoanuocTB Comee rmy- 
Coicoro no3HaHHH $H3HomorHqecKHx a CHOXHMHqecKHX cboüctb ot asabhhx 
MHfflH. B 3TOM OTHOmeHHH npHBAeKaTeABHOK HBAH8TCH MHHIHa lo n g issi-  
mus dorsi, HS KOTOpO0 IipHBOAHTCH, BepOHTHO, TOpa3SO OOABffle HCCAe- 
AOBaHniá, qeií Ha AioCoa apyron nam e. Hanpiwep, y CEHHeii 3Ta sjaama 
Comee Bcero craoHHa k coctohhhkj pse (CmeaHoe uarnoe aKccyaatHB- 
Hoe mhco) ,  OHa HMeeT TeHaeHijHio k hh3koü pH BCKope nocme yCo« r a -  
BOTHoro. C apyroa CTopoHH, y KpynHoro poraioro cKoia lo n g issi-  
mus dorsi Hen3MeHHo npHnaameKHT k Ten MHmiiaM, KOTopae qame Bce- 
ro 6hb3íot TeuHHMH Ha pa3pe3e. Xoth b thkhx Tymax apyrne mhimih mo-  
ryT HweTB HopwajiBHyio pH, l ,d o rs i noqm Bceraa HMeeT pH Goab-
me 6,0 ( Tarrant, 1977). üoqeiíy cymecTByeT Taitas pa3Hima b 
nOBeAOHKH 3T0B UUfflUH y 3THX ffByX BHAOB HHBOSHHX? CBHSaHO AH 3TO c 
HeoAHHaKOBOÜ Harpy3KoS h CTpeocoii hah 3to oipaacaeT Comee cymecTsen— 
Hoe pa3AHqne b $H3HomorHqecKHx h CnoxHMHqecKHX cboMctbsx?
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THE EFFECT OF PACKAGING ON THE QUALITY OF MEAT PRODUCTS

D E HOOD

Meat Research Department, An Foras Taluntais (The Agricultural 
Institute), Dunsinea Research Centre, Castleknock, Co Dublin, 

Ireland.

The increasing emphasis on meat packaging at European 

Meetings of Meat Research Workers in recent years reflects the 

growing interest in cutting and packaging operations in the 

meat packing industry. In the United States this year an



estimated 70% of fresh beef will be shipped as pre-fabricated 

primals and sub-primals and over 65% will be vacuum packaged.

(Shaw 1973).

Although the practice of vacuum packaging of fresh beef 

has also been on the increase in Europe, the development here 

has been much slower. Lack of progress has been due partly 

to conservative attitudes in the industry but also to a lack 

of technical knowledge of correct procedures which must be 

employed in the preparation, handling and storage of meat in 

this form. Moreover, packers may also have to contend with 

outmoded legislation which inhibits the development of trade 

in packaged meat, e.g. EEC directive which prevents the export 

of pieces of meat less than 3 kg in weight.

The advantages of exporting beef in the form of primal cuts 

or joints rather than carcasses are most attractive from a 

marketing point of view. Boneless cuts, trimmed to a desired 

level of fatness can be easily cut into retail steaks and joints. 

Various types of cuts can go to different markets according to 

demand with much better opportunity to achieve good prices. 

Transportation costs are reduced because of less weight and 

a considerably reduced space requirement. Cartons are much 

easier to handle than carcasses. Centralised cutting results 

in the availability of by products, bones, trimmings etc in 

sufficient quantities to make further processing commercially 

worthwhile.

Ultimately the ideal form of packaging from the meat 

packer's point of view is a branded pack which can be sold 

directly in the retail market. Retail consumer packs incorporate 

an air breathing film rather than an impervious one, in order



to maintain the red oxymyoglobin pigment demanded by the 

housewife. The presence of oxygen however, results in an 

increased rate of spoilage and leads to oxidation of meat pigments 

which result in discolouration. Long shelf-life of meat is 

therefore much more difficult to achieve in consumer packs than 

in vacuum packs. The long-term commercial potential of this 

system, however, and the opportunity which it offers, to make the 

distribution and marketing of meat in general more efficient, 

are ample justification for the increasing research input in 

this area.

In the packaging field, recent microbiological work has 

been concerned with establishing the microflora of vacuum 

packaged wholesale cuts. Seideman et al (1976)a at Texas A & M 

have investigated the effects of different degrees of vacuum 

on microflora. Their work confirms many earlier findings in 

the literature that Lactobacilli become, more or less rapidly, 

the predominant population on vacuum packaged meat after

refrigerated storage. Largest increases in bacterial counts 
occurred between 14 and 21 days. Pseudomonas sp and

Enterobacteriaceae represented only a small percentage of the 

psychrotrophic microflora after 28 days at 1 - 3°C.

Sutherland et al (1976) have attempted to use biochemical 

changes in vacuum packaged beef to indicate corresponding 

microbial numbers and species. They found that fluctuation 

in concentration of lactic acid, total carbohydrate and 

alcohol précipitable carbohydrate, in vacuum packaged beef, 

stored at 0 - 2°C, could be broadly correlated with changes 

in the proportions of certain groups of microorganisms in the 

fflicroflora. The changes in concentrations of these constituents



however, were not considered useful criteria of the overall 

bacteriological condition of vacuum packaged meat. Studies 

of this nature where biochemical alterations in the constituents 

are used to assess the level of microbiological spoilage of meat 

have been of little practical value because of the failure of 

methods so far devised to indicate incipient spoilage. Success 

in this field would be a major break-through in meat microbiology.

Recent work from Karlsruhe (Partmann et al 1977) has 

investigated the keeping quality of prepackaged veal and pork 

meat stored in controlled atmospheres. An atmosphere of 20% 

carbon dioxide + 80% nitrogen extended shelf-life to four weeks 

compared with two weeks for similar meat in air. When stored 

in pure CO 2 the storage time was extended to six weeks with 
excellent preservation of meat colour and without any appreciable 

deterioration of other quality characteristics. Our own work 

on beef storage in inert atmospheres supports these findings 
(O'Keeffe & Hood, 1976) but with beef it is essential that the 

atmosphere should be completely free of oxygen to avoid surface 

discolouration. This may not be so important for veal and pork 

used in the German studies, where the lower level of myoglobin 

results in a correspondingly low metmyoglobin formation at 

the surface and an insignificant effect therefore on meat colour.

Progress has been made in gas packaging in inert atmospheres 

to the extent that machines are now commercially available to 

carry out this operation. One such machine now available in 

the United Kingdom produces a thermoform tray into which the 

meat is placed and sealed under an atmosphere of carbon dioxide 

and nitrogen. The package has a multi-layer lid, the outer 

layer of which is oxygen impermeable. This is peeled off at



retail store level exposing a permeable membrane covering the 

meat. The inner film allows air to enter the package thus 

regenerating the oxymyoglobin pigment.

Other advances in packaging systems include a much wider 

use of secondary sealing of vacuum packs. In this system the 

packaged meat is passed through a heat tunnel immediately after 

completion of the vacuum sealing cycle. The opposite layers 

of film around the periphery of the meat are thereby sealed 

and the welded film surrounding the packed meat greatly reduces 

the possibility of drip accumulation in the pack. Various 

laminates are used for this purpose, e.g. nylon and surlyn.

Although they are more expensive, the reduction in leaker rate 

and reduced drip produced under these conditions are extremely 

advantageous and make this system commercially worthwhile.

Other packaging developments are concerned with improving 

automatic machinery, increasing rates of throughout, efficiency 

of pulling vacuum etc. A new vacuum packaging machine, working 

on the chamber vacuumising principle and using a clip closure 

has now been developed for the familiar Cryovac BBI barrier bag 

made from a three-ply co-extruded laminate of EVA, Saran, and 

irradiated EVA.

Interest still centres on types of packaging system, particularly 

for beef, which produce the best results. Seideman et al (1976)*3 

compared nozzle and chamber vacuumising machines using bags of 

differing oxygen and moisture vapour transmission rates. The 

combination of a chamber vacuumising machine using a film with a low 

oxygen transmission rate resulted in superior fat appearance ratings, 

reduced surface discolouration and generally gave a better appearance 

to the meet. These workers also investigated the effect of the

6?



degree of vacuum on the length of storage on the physical characteristics 

of vacuum packaged beef. (Seideman et al 1976)c. The high level of 

vacuum produced the best results in fat appearance and surface colour. 

Poorer colour in the case of intermediate and low vacuum conditions 

was the result of failure to remove oxygen completely from the system. 

These findings are in agreement with earlier work on this subject.

Marriott et al (1976)° studied the type of package required 

for long distance shipment of fresh beef. Results indicated 

that vacuum packaging is the most satisfactory method of 

packaging beef and that beef quarters are best wrapped in PVC 

film and transported in a modified atmosphere, although the 

appearance of quarters was not rated highly even with this treatment. 

These workers also investigated short-term shipments of fresh 

beef. (Marriott et al (1976). Results indicated that for 

shipments of 5 - 6 days, beef cuts can be satisfactorily 

transported wrapped in PVC film under normal atmospheric conditions.

For periods of 7 - 9 days cuts require either vacuum packaging 

or PVC wrapping and storage in a modified atmosphere.

Turning now to some recent work on packaging of meat 

products, Riordan (1977) has compared film materials for frozen 

storage of vacuum packaged sliced bacon at -30°C. After eight 

months freezer storage only two of seven commercial packaging 

films tested were found to retain a sound vacuum. These were 

a nylon/polythene film with a surlyn adhesive and a polypropylene 

film. The odour and taste of sound packs of bacon were still 

acceptable to a panel after twelve months frozen storage, 

followed by storage in a refrigerator at 4°C for 1 and 22 days.

Research interest continues to be shown in the curing of 

bacon with reduced levels of nitrite and without nitrate.



Recent work by Taylor et al (1976) investigated the storage life 

of vacuum packed unsmoked bacons produced by a factory Wiltshire 

process, using brines containing nitrite, with and without nitrate, 

at 5 and 15°C. The authors found that Wiltshire bacon with 

high pH (2 6.0) kept better when it contained approximately 

600 ppm nitrate. They suggest that the benefit of nitrate is 

due to the inhibition of bacterial growth which occurs as a 

result of the increased concentrations of nitrite produced from 

nitrate in high pH muscles.
Foil retort pouches, which made their first appearance in 

the United States in the early sixties, have so far not* been 

used extensively for processed meat products (Alexander 1976). 

However, the superior quality of processed foodstuffs packed 

in this way, due to the thinner profile of the pouch which 

permits quicker and more even heating resulting in better colour, 

flavour and possibly nutritional value, may mean great commercial 

potential for this system in the future. Slow progress in 

the United States has largely been the result of the FDA's 

concern with the toxicological status of materials used in the 

making of foil pouches. The FDA has now lifted its ban 

however, leaving the way clear for considerable growth in this 

area of packaging. Metal Box have introduced the Metapak 

system of flexible food containers, currently for complete meals; 

sauces or sausages. The container is composed of three layers, 

an outer polyester film, a layer of aluminium foil and an inner 

layer of polyethylene.

In spite of differences in meat quality characteristics 

which are due to method of packaging, type of film, degree of

of these differences results fromvacuum etc., the main cause



*-n -̂r*-nsic properties of the meat. These can have a profound 

effect on the behaviour of fresh meat under various packaging 

conditions as well as on the processing capability and storage 

characteristics of meat products. The optimum pH of meat, 

for example, will depend on the particular use to which the meat 

is put. Thus for heat processing a high pH might be preferred, 

whilst for packaging, fresh or cured meat the pH must be as low 

as possible since spoilage organisms grow much more readily 

under low acid conditions. It is imperative that only normal 

pH meat should be used for the latter purpose, particularly 

where a long shelf-life is demanded for the product. A recent 

issue of die Fleischwirtschaft devoted a major part of the 

journal to a detailed look at DFD (dark, firm, dry) meat. One 

of a series of papers on this topic dealt with the bacteriology 

of DFD meat in fresh and processed meat products. The authors, 

Bern et al, showed that raw packaged meat, from both pig and 

bovine, with DFD properties has poorer keeping quality than meat 

of normal pH, and they concluded that DFD meat is unsuitable for 

vacuum packaging. The authors found that when DFD meat spoiled 

it tended to putrefy, whereas normal meat tended to sour. On 

the meat products side, frankfurter sausages made with DFD meat 

did not keep as well as normal meat when stored at temperatures 

more than 2 C. Using this meat to make dry sausage, it was 

important from a bacteriological point of view to have an adequate 

level of nitrite present. The authors found advantages in cooked 

cured meat products such as cooked hams because of the increased 

water-binding properties of high pH meat, but they also point out 

that these products should not be stored in a sliced or prepacked 

condition because of their relatively poor keeping quality.



Whilst in general the level of DFD in the bovine is low, 

at certain times in the year, particularly in the autumn, the 

incidence of high pH, or DFD meat, can increase considerably.

We have recorded levels of in a single meat packing factory 

in Ireland. (Tarrant 1977). High pH pigmeat is much more 

common than this, levels of 30 - 65 per cent having been recorded 

in hams during an extensive survey in Irish meat plants.

Here then is a problem of great concern in packaging practice 

and one which requires research not only to find optimum 

methods of utilization of meat which has a high pH but also to 

find the causes of high pH in meat animals and how best to deal 

with this condition.

Finally, we have previously discussed at these meetings 

the importance of intermuscular differences in quality attributes, 

such as colour and water-holding capacity, which are emphasised 

by packaging and by the subsequent retail display of packaged 

meat and meat products. Differences between muscles become 

increasingly significant under these conditions and the need 

for a basic understanding of the physiological and biochemical 

properties of individual muscles is therefore another important 

meat research objective. In this respect M. longissimus dorsi, 

on which more research has probably been done than on any other 

muscle, has some intriguing characteristics. In pigs, for 

example, this muscle tends to be among the most prone to exhibit 

plae, soft exudative meat. It tends to have a low pH soon after

the animal is slaughtered. In beef cattle on the other hand,

M. longissimus dorsi is invariably one of the most seriously 

affected muscles: in a dark cutting carcass. Where other muscles 

may show a normal pH in such a carcass the pH of M. long. dorsi
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is nearly always ?6.0. (Tarrant 1977). Why the difference 

in behaviour of this muscle in the two species? Is it a difference 
in type of exercise associated with stress or does it reflect 

a more basic difference in physiological or biochemical 

properties?
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