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ig£lde- und Farbstoffoxydation beim unter Vakuum oder ln Gasatmosphären verpackten Fleisch 

R*K.SMHffiOWA und N.H.SCHISCHKINA

^lünions-Forschungsinstitut für Fleischindustrie, Moskau, UdSSR

"fr
s wurde eine direkte Korrelation zwischen der Metmyoglobinansammlung und der Oxydations- 
Seschwindigkeit hei Lypiden des unter Vakuum oder in GasatmoSphären verpackten Kühlrind- 
^eisches während der Lagerung bei +4°C festgestellt.

wurde keine sichtbare Metmyoglobinansammlung bei der Abnahme von Kohlensäuredruck in 
<iei' Verpackung beobachtet, während beim in der StickstoffatmoSphäre verpackten Fleisch die 
^hckabnahme die Bildung von gräulicher Farbe und grosser Menge von Malonaldehyden verur
sachte.

Fleischfarbe wurde nach dem relativen Farbstoffgehalt mit Hilfe von Standardtabellen.
K/S-Verhältnisse (Schneider-Methodik) und die Oxydationsgeschwindigkeit von Lypiden — 
der Veränderung des Gehaltes an TBS-Aktivstoffen (Tarladgis-Methodik) bestimmt.

o xidation of the lipids and pigments of meat packed under vacuum or in gas atmospheres

SMLRHOVA and IT ,H. SHISHKINA 
e All-Union Meat Research Institute, Moscow, USSR

^ direct correlation was recorded between methmyoglobin accumulation lipid oxidation 
^ ce of chilled beef,packed under vacuum or in a gas atmosphere,during storage at 4°C.
Ss® processes are typically much more active in case of vacuum-packing.

^  marked accumulation of methmyoglobin was found under reduced pressure of carbon dioxide 
a package whwreas the nitrogen-packed meat became greyish and contained much malonic 
eh.yde when gas pressure was decreased.

j colour was determined by the relative proportion of pigments, using standard tables 
^  ^/S ratio (Schneider's method); the lipid oxidation rate was followed by the TBA-valu- 

of the active substances (Tarladgis' method).



sons vide on. eg atmosphère.Oxydation des lipides et des pigments de la viande emballée 
gazeuse

R.K.SMIRNOVA et N.K.CHICHKUIA

Institut de recherches scientifiques de l'Industrie de Viande de l'URSS, Moscou, URSS

On a noté une corrélation directe entre l'accumulation de la méth-myoglobine et la vit«6 
d oxidation des lipides du boeuf réfrigéré emballé sous vide on en atmosphère gazeuse ^  
cours de conservation à 4°C. Ce qu'il y* de particulier, c'est que ces processus se P**6 
d une maniéré plus active dans l'emballage sous vide.

Une accumulation visible de méth-myoglohine n'est pas trouvée au cours de la diminution 
la pression du gaz carbonique dans l'emballage pendant que la viande, emballée au mil*®11
azoteux ait "une teinte grisâtre" et une grande quantité d'aldéhyde malonique au cours ‘ 
la diminution de pression.

i t

i i

La couleur de la viande était déterminée selon la teneur relative en pigments à l'util^9' 
ti°n ¿es tables standardisées K/S des relations (méthode Schneider), la vitesse d'oxyd®^ 
on des lipides - selon la modification de la teneur en TBA des substances actives ( m é ^

OgHCyteHge JHngflop h ngiMeflTOB. Mflca. ynaKOBaHHoro noir BagvvMOM h b raaoBwr n<nmn efts pax

P.K.CMÍPBOBA, H.H.flMDIKWHA

Bcscod3hh2 HayqHO-accjieaoBaTeai.cKHfl hh cthtyt mhchoA npoMuHUieHHocTH, r.MocKBa, CCCP

ÛTMeqeHa npawaa Koppejiinow Messy HaKormeraeM MeTMHorjioCHHa a cKopocTM) okhcjiqhiuí ab®1'  

jîob oxjiaaMeHHO® roBaj(HHH, ynaKOBaflHO0 noj BaRyyuou h b ra30BHX aTMOctJiepax b nponscca

xpaHefliis npa 4°C . XapaKTepHO, ato ara npoueccn 3HaqHTejii>Ho aKTUBHee npoTeKaui b B etX S S *" 

ho8 ynaKOBKe.

He ycTaHOBxeHo sameTHoro HaKomieaHH Me TMnorjio Cufia npa CHHxeHHH jtaBJieflaa yiuieKHCJioro ra

sa b ynaKOBKe, b to Bpemn KaK maco, ynaKOBaHHoe b cpeae asoTa, npa CHMeHHH b flefi fl8® ' 

JieHHA HMaHO "cepOBaTHfi OTT0HOK" H COALIDOe KOJIHneCTBO MajLOHOBOrO nTTT.TrA ■

ÜB6T Maca onpesejiajni no oTHocstTejiBHOMy co^epsaHHœ mmeHTOB c Hcnoju,30BaHHeM cTaanap*- 

HHX TaûflHU K̂ . OTHomeHHa (MeTOOTKa niaasaepa), CKopocn, OKHOjuemw jranmoB -  no zsueBS-' 

hhd co^epsaHHA TDK 3kthbhhx BemecTB (MeTOOTKa T yp aap ).
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OSgcaeHHe -mnajoB a narMaHTOB MHca. ynaKPBaHHoro noa BaKyyMOM hjih b ra30Bnx aTMoefcepax 
P-K. CMPHOBA, H.H. IIMMHHA
^ecoiOSHilS Hay'IHO-HCCJieí.OBaTeJIbCKHñ BHCTHTyT MHCHO& npOMHfflJieHHOCTH, r.MOCKBa, CCCP

^ccjieaoBaHafl, npoBe«eHHne b nocJieímae roAu / I ,2 ,3 ,4 / , noKa3ajm, hto ra30Baa cpesa Ha ocho-  

6e a30Ta h yrJieKHCJioro ra3a -  BascHHá $aKTop rjir craónjutsaum. UBeTa Maca upa xpaHeHaa, hb-  

ífBomerocfl oapeseJimueñ xapaKTepacTBKoa jvm noTpeóaTejiH.
Po MHeHHio pasa aBTopoB / 5 ,6 ,7 / , cociaB ra30B0ñ cpesH b ynaKOBKe OKa3HBaeT bjihhhhc Ha cko-  
Í’octb oópa30BaHHH MMb a ero cnocoÓHocTb k BoccTaHOBJieHHio nos fleácTBaeM $epMeHTOB.

^H oe 3HaaeHHe Tarace HMeioT oraicjiaTe.Jií>Hna npoueccH b MHmenHoa TKaHa, npoTeKafflmae apa xpa- 
ae8HH Maca. MMeBTca flaHHHe /8 ,9 ,I0 /, hto reMaTBHOBiie coeflHHemia MoryT KaTajQi3npoBaTB okbc-  
^HHe jianaaoB Maca. MccaesoBaTeaaMH /IO .II/ Tarace ycTaHOBaeao, hto aHaapoÓHHe ycaoBaa xpa- 
fleaaa npeaoxpaHHioT jiana,mi ot OKacJieHHH.b

cbh3h c BbnnecKa3aHHHM npescTaBaajio HHTepec H3ynaTb B3MeHeHHH OBeTa a oKacJieHae JianaaoB
xpaHeHaa Maca, ynaKOBaHHoro b ra30HenpoHHii¡aeMHe MaTepaaJiH no« BaKyyMOM a b ra30Bnx aT-

^ c^ ep ax .

^SSepaaJH a MeToan accaeflOBaHHa. Jíaa accaesoBaHaa acnojiB30BajiH ynaKOBaHHyio oxjiaameHHyiQ 
r°BaSHHy I  KaTeropaa ynaTaHHocTa aepe3 48 a nocae yc5oa.

^  3KcnepaMeHTa óhjih OToápaHH oxJiaacaeHHbie noayTyina ÓuaKOB-KacTpaTOB caMMeHTaabcKoá nopojtH 
É Bo3pacTe 18-24 MecaneB cpeflHeü Maccoñ 180 k t , BHpameHHHX b oahom X03añcTBe.

^°ÍToTOBaeHHyjo MHnmy long iss im u s d o r s i pa3«eaaaa Ha odpa3ut¡ Maccoñ 0 ,5 -0 ,6  Kr a yna- 

°BíffiaaH Ha MamaHe MyaBTHBaK Ar nos BaKyyMOM aaa b ra3OBO0 cpeae b noaaaMHfl-iioaa3TaaeHOByK) 
^eHKy TOJimHHOÜ 0 ,08  MM.

5 0  B a K y y M H o g  y n a K O B K e  ( T a n  A) o c T a T o a H o e  « a B J ie H a e  b n a K e T e  5  mm p t . c t . l ip a  y n a K O B K e  o ( 5 p a 3 -  

^°b b r a 3 0 B u x  c p e s a x  n p o B O f t a a a  n p e f t B a p a T e a B H o e  B a K y y M a p o B a H a e  c nocJiefiyiomaM H a n o jiH e H a e M  n a -  

* e T a  y r a e K a c a n M  r a 3 0 M  -  Pco  -  1 5 0  mm p t . c t . ( T a n  B j )  a  PCo2 -  2 6 0  mm p t . c t . ( thh B ) , a  

®Rjce 83otom -  P j j ^ -  ^  p ' i . c i .  ( T a n  C j) a  P jj-g  -  2 6 0  mm p t . c t . ( thh C ) . J t n a  3 K c n e p a M e H T a

c 3 o a b 3 0 B a J iiH  y r a e K a c a H ñ  r a 3  a  a 3 0 T  hhctoto2 9 9 , 5  a  9 9 , 7 % ,  c o o T B e T C T B e H H o .

^«KoBaHHHe 0Ópa3HH xpaHHJia cipa TeMnepaType 4 +0 ,5°C a oTHocaTejitHOM BJiaacHocTa B03«yxa 
g'¡'85%.

^bhchbhoctb oKpacKH Maca onpeñeJiHJiB H3MepeHaeM OTpaaceHa.fi nonepenHoro cpe3a Munie'iHoií tkb -«0 j
J°° So 750 hm no MeTOflHKe CHaftuep / I2 / , CTeBapT a flp. / I3 / .

° 3$ííiUHeHTH oTpaaceHHH npa BOJrae «jfflHOá 474, 525 a 572 hm nepeBOflaJia b cooTBeTCTByamae 3Ha- 

K/S -  oTHomeHae KoaiManaeHTa nornomeHHn (K ) a K03$$apaeHTa pacceaBaHan ( S ) ,  nocJia n e- 
^ .»cn o jiB sy fl oTHomeHHH |72 H ^ | _ g 4  f JcvaHaBmBam nQ KaOTtíp0B0HH0My rp a iaK y npo-

aTHoe coflepacaHae MeTMaoraotíana (MMb) a BoccTaHOBJieHHoro MaorJioÓHHa (Mb+) .  JUx nocTpoeHaa 
j^^OpoBonHoro rpaiJaKa Ótuia noJiyneHH cJieayioime aaHHHe K/s oTHomeHaS:

V s H § i  -  0 , 6 3 + 0 , 0 1 1  a 1 , 3 7 ^ , 0 2 9  j y w  1 0 0 %

Ra peracTpapyiomeM cneKTpo^OTOMeTpe C$-I0  b BasaMoñ oÓjiacTB cnerapa npa bojihs rwbo& ot

a 0% MMb;
• 0,59+0,011 a 0,96+0,010 w  100% Mb+  a 0% Mt+ .

Q fleP®aHae Mb02 BiraacJinjiH -  % Mb02= I00-(%Mb+ + %MMb).

Hcq0561106 JIHIiaií0E B Maca xapaKTepa30BaJta no a3MeHCHajo TaoóaptíaTypoBoro nacjia (T E K ),
q 0jiB3ya fiacTHJiJiHnaoHHH2 MeTofl, rapjraflraca / I 4 / .  OnTanecRy» hjiothoctb MajioHOBoro aasserafla  

Secara Ha cneKTpo$OTOMeTpe Cf-10 npa bojih8 ahbho2 538 hm b KUBtTe tojüuhho2 I  cm. ^hcjio 

jOO BuHacjmJiH, acnojiB3yH $skto p  7 ,8 , fljiH nepeBosa BejianaH onTanecKoá hjiothocth b mt TEII Ha
r Maca.

^■ ^BSTaTH HCCJICaOBaHHft. IIojiyaeHHiie HaMH saHHHe no H3yHeHaso H3MeHeHañ naeTa Maca, ynaKOBaH-
hoí; BaKyyMOM, b cpefle a30Ta a yraeKacjioro ra3a b nponecce xpaHeHan npasefleBu b TaóJi.I.
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Table 1 TaCjnws I
H3MeHeHHe coaepKaHaa npon3BOflHHX MaoraodaHa Ha hobepxHocTH mhch 
b npopecce xpaHSHia b 3aBncnMOcTH ot cnocoda ynaKOBKH
Changes in myoglobin derivatives content on meat surface during storage as related to packing method

Tan ICpoKH 
yna- ! xpaHeHHH,
KOBKH !CyTKH

Kind of|Storage packing j time, days
i
îïï.nflTt rrrro_

CosepsaHHe narMeHTa Ha noBepxHocTH Msca, % k  oómeMy oarMeHty 
Surface pigment, % of the total pigment

! noc;re bckphthh  ynaKOBKsF*

i- Mb'

b ynaKOBKe
packed

----Ti
! after pack opening

MbO- MMb Mb+ MbO. MMb
TÎK oëK ^îÇ ior  ! to  packing 5 ,8 ii 87,0 i! 7 ,2 5 ,8 ii 87 ii 7,2

A ! 5 97,0 i 0 ,8 ! 2 ,2 6 ,4 i 83,8 i 9,8! 12 96,5 i I . I i 2 ,4 6 ,8 i 80,4 i 1 2 ,814,7! 21 96,9 i 0 ,1 i 3 ,0 7 ,8 i 77,5 i! 27 96,0 i 0 ,3 i 3 ,7 11 ,3 i 73,0 i 15,7! 33 95,0 j 0 ,3 i 4 ,7 12 ,4 i 71,0 i 16,6
! 5 98,0 i 0 ,5 i 1 ,5 6,0 i 85,0 i 9,0

B ! 12 97,5 i 0 ,5 i 2 ,0 5 ,6 i 83 |2 i 11,2! 21 97,0 i 0 ,8 i 2 ,2 7 ,3 i 80 ¡0 i 12,5! 27 97,0 f 0 t 3,0 9 ,1 i 78,1 i 12,8! 33 96,0 i 1 ,0 i 3 ,0 13,0 i 74,0 i 13,0^
! 5 97,0 i 0 ,6 i 2 ,4 7 ,3 i 83,2 i 9,5! 12 96,5 | 0 ,7 i 2 ,8 5,9 i 81,1 i 12,0C 21 95,0 i 0 ,6 i 4 ,4 10,7 i 75,1 i 14,2! 27 94,0 i 0 ,6 i 5 ,4 11,7 i 72,0 i 15,3! 33 93,0 | 0 ,5 j 6,5 14,7 i 69 ,Ó i 16,3

^CneKTpH oTpaxem a mhchhx odpa3yoB (n  =7) 3anacaHn HenocpescTBeHHO b ynaKOBKe. 
x x IlocJie BbwepxKH oôpa3poB Ha B03flyxe b Tenemce 40 mhh.

Kan noKasaaa accjieaoBaHaa.Ha noBepxHOcta Maca b ynaKOBKe no« BaKyyaoa a b ra30B0fl at*00̂  
pe npeodaaaaet Mb+ , coaepiaHae ho Toporo oocTaBaaet ~90% Ha npoTjoteHaa Bcero opoita íPa$e 
aaa. Ilocae yaaasHaa naca a3 ynaaoBKH a BHaepaKH ero Ha Boaayxe npoacxoaat BocctaHOBiesí0 
eczeczBeHHOg apico-KpacH08 OKpackh vaca.
C yBeaaneHaea BpeiBHH xpaHeHaa Hadanoaaetca yBejnraeHae MMb Ha noBepxHocTH uaca a b s®8®*, 
xpaHeHHa coaepaaHae atoro nameHta b ynaKOBKe no* BaKyyiioa coctaBiaet ~I6,6%, a b y®8*0* 
Ke c a30toií a ymeEacaua raaoii 16,3 a 13,0% cootBetcxBeHHO.
Bpeaa, Heodxoaaaoe ana bocctaHOBjieHaa apKO-KpacHOfi OKpacKa aaca , tarace yBeaanaBaetca 0 *
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l e  2 TaCaima 2
H3neHeHne coaepxaHHa nwiieHTOB Ha noBepxHOCTH ynaKOBaHHoro Maca b npopecce 
xpaHSHHH B aaBHCHMOCTH OT BpeM0HH aapOfiHOft BHaepSKH nepej ynaKOBKOft

Changes in pigments content on the surface of packed meat during storage as related 
to aerobic holding time prior to packing

^PenaPapoöHolf«aepxKi
¡HaHMe- j tiHOBaHHei UnarueH-;

0thochTeaBHoe coaepxaHHe narjieHTa mhchhx oßpasqoB ( ^
Relative content of pigments of meat samples

-3 ) , %

Pac/A.ern'hn- r. J S bko«! ynaK0BKa A pack A jynanoBKa B pack B ¡ynaKOBKa C pack C
Riding ¡prior to¡packing • • i I

1 BpeMH xp3H6HHH, qac. Storage time, hr^ e .h r ! I
-r-I 4 \ 24 i 48 T T j 4 j 24 | 48 ! T ! ! 1 ! 4 ; 24 | 48

! Mb+ ! 4
1 ------
I 76 TI ----- !95 ! 95 i1 97 !! 75 !! 94 i1 !

96 i 98 T Ii 69 i 90 i 93 1
4 !

95
2 i ti MbCU J 94 • 10 i

|
j

3 i 3 j
ji 2 i l l 1 3 i

j I i i 1 15 i 6 1 3
! MMb ! 2 1 14 2 i 2 I ! 14 ! 3 j 3 ! I ! 16 ! 4 ! 6 ! 2

90! Mb+ ! 8 ! 70 i 86 ! 88 J 91 ! 71

i i o

! 88 

; 5

I
j
j
i

93 ! 94 ! 61 ! 

1 16 i

80 ! 85 ! 

9 18 1 Mb02 ; 

i MMb i

86 i 13 
! 17

1
i 6 { 8

1i
i

3 3 ! 2 10 j 3

6 i 8 i 4 6 ! 19 ! 7 4 ! 4 ! 23 ! 10 ! 6 ! 7

T  l^b+ ! 8

----
----

1

3
 8

 '

j
i

70 | 76 j
i

81 1 64 i 74 i o° o
 I

 
—

1 
OO

 I
 

*
 1

I 55 i 70 | 73 i 78
84 I m>0o i 80 10 ! 8 6 ! 15 ! II  

! 15
i I I  ! 4 ! 20 ! 1 1i 25 i

13 ! 9 ! 6
j MMb j 12 a

jf 20 } 16 ji 13 1 21 j 9 j 10 17 I 18 i 15
^PiBejeHHHe aKcnepHiieHTajiBHbie aaHHue noKa3HBa»T, rto i*etißiorjiodnHO-BoccT3HOBHTeJiBHaa 3k m b -

a°CTi, (mra) uaca Önaa a o c ia m H o  bhcokoä nocas bh® p* kh uaca Ha B03ayxe b Teqemie 2-8 q. He- 
P63 4 H XpaHSHHH HBÖT MH08 BO BC6X THUaX ynaKOBKH HOCJie KKOfi BHaepSKH ÖHK XapaKT6pHHM «JIH 

lfb+ h coaepacaHHe a to ro  imrMeHTa cociaBaaao 93-96%.
CoAepiaHHe Mb+ b mhchhx oöpa3«ax, ynaKOBahhhx nocae aapoöHoft BuaepxKH b Teqemae 24 q, k 
®®ouy xe epoxy xpaHeHna cocnaBjiano 3hhhb 70-74%, a k 24 q — 73-86%. 3th saHHHe cBHaeiejiBCT- 
®yci o qacTHqHOM chh*6hhh MRAMaca npa yBeanqeHHH bhsppskh Maca nepea ynaKOBKOft.
Ha hr omeqeHO "nepBHqHoe" HaKonnsHHe MUbB ynaKOBKax c yBejraqeHHeM aapoÖHOft BHaepsKH Maca 
5ePea ynaKOBKOft. XapaKiepHO, q io  b oöpaapax uaca, ynaKOBamiHx b cpeae a30Ta h noa BanyyiiOM, 
SoimeHTpauHH a io ro  narMeHia Ha noBapxHOCTH uaca önaa h6ckohbko 0oaBme,qeM b ynaKOBKax c y r -  

le KHc;iIHM ra80M. P63yHBT8TH HCCaeaOB8HHfi OKHCHHiejIBHHX H3U6H6GHft BHnHAOB HHCS, ynaKOBaHHOrO 

Poa BaKyyHOM h b raaosHX cpeaax, npa pa3JfflqHOH aasneHHH rasa  b ynaicoBKe npeacTaBjieHH b 
Ia0JI*3 , m ,  Taßanaa 3Table 3 ..

ÄHHaMHKa OKHCJIHT6JIBHHX H3H6H6HHft KHMiaOB MHC3 npH XpaHOHHH B 33BHC HMOCTM OT CHOCOÖa
ynaKOBKH

dynamics of the oxidative changes of meat lipids in storage as related to packing method
W vn aK n a ^ lB flm qH H a  dHSIBK. mt TED/I000 r  J gga _________
®ethod of ipH-value iHOXOaHOe jCpOKH XpaHOHHH,cyTKH
®a°king

TBA, mg 1EP/1000 g meat

i
j Initial j 5 j 12 1

Storage time, days
| 27

5,85
5.895.895.915.91

0,46
0,420,420,450,45

0,66
0,530,540,560,59

0,78
0,63
0,66
0,680,71

21

0,85
0,700,720,760,79

0,89
0,730,750,780,84

THE
0,93 
0,73 0,77 0,80 0,90

AaaaH3 3KcnepHiieHTaJiiHnx as hhhx noKasHBaei, qso yBeffijqeHHe qacia TBK b oöpaspax Maca, yna- 
»̂aHHux noa BaKyyHOM h b raaoBHx cpeaax, Öhho oqeHB HesHaquTejiBHHM. Haua He ycTaHOBneHO 

**HS*WX pasmiqHft b HaKonneHHH TEK npa chhk6hhh aaBaeHHH B ynaKOBKax c yraeKHCJWM rasou
Bt ), b to BpeMH K8K cHHxeHHe aaBieHHa b ynaKOBKax C 830TOM (THH Cj) CHOCOÖCTBOBaHO yse- 

^eHHD TBK H K KOHEty XpaH6HHH pa3HHt(a B 3H8q0HHH IBK COCTaBHaa 0,1 MT TEÜ/I000 T MHCa.
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*gK ®
Ha pac .2  npeflCTaBJieHH noayueHHHe ssbhchmocsh i ie ia y  HaKonaeHaeM uexmhoraoöaHa a mcno*^  
ynakobahhom mace npa xpaHehub. Ilpa yna£OBse b cp e je  aaoza a nos BaKyyuo« apocaexaBaeic» 
Man 3aEHcHMocTB aexsy HaKonseHHeM MMb a yBeaaaeHaeM okhcjehhh shobsob aaca , vzo  Be *aB 
paKiepHo ä -üh ynaKOBOK b cpese yraeKacnoro rasa .
BHBOffi s(jr
Ha noBepxHocTH MHca, ynaaoBaHHoro b ra30Bioc cpesax, npeoöjiasaei nypnypHo-KpacHHfi s o c ^ t $ e '  
aeHHHfi MHorsoöaH, b io xapaKTepHO saa ynaKOBOK b aHaapoÖHHX ycaoBBHX. Ckopocsb ^ o c c i B B ^ ggf' 
HBH HPKO-KpaCHO» OKpaCKB MHC3 , a T3KS6 COSepsaHBe OKCBMBOraOÖBHa B MHCHHX 0Öpa3qaX CB?e)(ef 
ch c yBeaaBeHaeM cpoicoB xpaHe hkh mhcb b o Bcex accaesyeMHX ynaKOBKax. Ilpa yBeaa*ieHBH ®P 
a3poöHOft BHsepsKB MHca nepes ynaieoBKoa oiMeaeHO CHaseHae "MeiMaoraoöaHO-BoccTaHOBHieJ1*" 
aKTBBHOCTB MHC3• _ Q„^p
ynaKOBKa MHca nos BaKyyMou a b rasoBax cpesax npesoxpaHnei aanasa ot OKacaeHaa. la p a *- ja ' 
yBeaa^eHHH cosepsaHBH MeTMaoraoöaHa a MaaoHOBoro a a is e ra sa  b oöpaaqax, ynaKOBahhhx 
Kyy mo m a b rasOBHx cpesax , npaKTaqecKa osaHaicoB. Tea He MeHee, oTMeneHO HaKonaeHae j» 
ro a a iserasa  b oöpasqax, ynaKOBaBBHx b cpese asoza npH cHaseHaa saBaeHan b ynaKOBice, 
HaöaesaaocB b ynaKOBKax c yraercacaHM ra30M.
JazepaTypa_ T3 _ _ gjjCtI.Bar an W.,Kraft A. .Walker H. Effect of carton dioxide and vacuum packaging on color 
bacterial count of meat. "J.Fd.Sci.", 1970, 33, 3, 77-82. _ tf2.Tändler K.,Heinz G. Frischfleischreifung im vakuum beutel."Die Fleischwirtschaft"/

itmoSP^.51, 1, 56-62, 64.
3. Pärtman W.,Frank H.K. Observation on the storage of meat in controlled gaseous
res. Reprinted from the '’Proceedings of Xlllth International Congress of Refrigenal 
Washington, 1971, v.3, 13. 0$$$’

4. Huffman D.,Davis K.,Marple D.,Mc.Guire I. Effect of gas atmospheres on microbial Ss
color and pH of beef. "J.Fd.Sei.",1975, 90,6, 1229-1231. Ä0ji'

5-Ledward D.,Metmyoglobin Formation in BeeiT'Stored in Carbon Dioxide-Enriched and 3 *3 °  
Depleted Atmospheres. ¡¡J.Fd.Sei.",1970, ¿5, 1, 33-37* 5J1

6.Tändler K. Verfahren für verlustame Prindfleischreifun "Die Fleischwirtschaft",19/2,̂ ' 
11, 1563-1566, 1569-1570, 1573-1579. ^ S °7.0’Kuffe M.,Hood D ., Harrington M. Gas packaging. The effect of various gas atmospne^j, 
colour of fresh beef."XXth European Meeting of Meat Research Workers",15-20 Septe® 
1979, Dublin, v.2, 97. nos-7^’8. Jounathan M. Relation of Meat pigments to lipid oxidation."Fd.Res.",1959,29,6, 72® ¿-6/’

9. Hutchins B.,Liu T.,Watts B. Effect of Additives and Refrigeration on Reducing Acji 
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