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The effect of modified atmospheres and oxygen scavengers on the colour stability of fresh beef.
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Introduction

^ T o m t T c t e T n t M 1̂ ” ” "8 l0iv1'  " ,h « “ M  shelf-life (Labuz. „,1 Breeue 1988). One o f # '
m v o g S n  I Z  'n  U . L T ” er “r P“ ”"  l  a "  “  " ,0Ur < «  *1 1991). The prinelp.l pigment of f e *  <

S S S S S S J S f  red""<i -■ —
oxygen s y s t e m s ' i t ' r e d T o Al m°spheres “ "lining 60-80% oxygen and 20-30% carbon dioxide arc consider^ 
J E ?  V i  " , 0fthc meat 1S enhanced due t0 the higher than normal levels of oxygen. (Bell and Bourke 1995) Carbon

‘"t .8T h ° f T ,lagC ° rganr S (HaineS 1933>- -itia . oxygen c o n ^ t i o ^ a ,  ntains the red colour of fresh beef for at least one week, stored at 1° C (Taylor and MacDougall, 1973) If meat is stored under ^
at lownart’ialnre Ur IS ™ lntamed la * e  putple reduced form of myoglobin. However optimum conditons for metmyoglobin formation0": 
j- 1 , P SSU,rei’ () oxySen- Therefore in anoxic packages when the air has been largely displaced by a C02/N2 mixture red meal!'
below ber Un ° ft|hf T  r 0Unt °f  residual oxygen in * e  pack (Gill 1990). Oxygen scavengers are a means of reducing the e*&below the cntical level for discolouration (Labuza and Breene 1988). “

c u t t Jtc t 'f ro m fre ltd dy l° “*  MAP 311(1 °Xygen SC3VengerS '°  eXtend the St0rage life of fresh beef so as to facilitate the export 

Material and Methods

m 3 ^  ^  3bb3t0ir ^  h-  *  4 °C- *  ^
2 L6m1ac o tta T n ^ re7mnnteakS’ appr0XÍmately 12mm thlck’ were each muscle, placed in clear plastic trays (approx 20cm X
70 000 3 W  n ?Xygen SC3Venger (ss' 200’ ASeless’ Mitsubishi) and overwrapped with clear plastic film (oxygen transmission.
(z 200oTee7es?) atd  T  ' I  7 ^  ” USCle W3S then P‘aCed randomly in a mother Pack containing one 2000cc oxygen
CVP y íe 8̂  ̂ L d E n d rn d f?  T í  ° f 5°% C° 2 : 5°% US¡ng 3 ‘triPIe vacuum-flush’cycle on a gas flushing machine (A
dt í  a t0 °C for 2 4 t r  6 week 7  7  , ^ 7  SCavengers were also Packa8ed the same way. All Packs were stored in a chi»dark at 0 C lor 2, 4 or 6 weeks. Six replicates were earned out, one animal being used per replicate.
The ph of all muscles was taken to ensure that the meat was of normal ph, suitable for packaging (<5.8).
S n e c t r a tT r  Wf e removed from the chiU- The atmosphere in the mother packs was analysed using gas chromatography (G °^ í

,re' " d)' ThC ”  8“  was “ r  “  » »  r f m i i l h ,  c o Z 2 i » n *’ me aetector temperature was 77 C and the injection port temperature was 50 °C. F

l*Cfore« h T i i S  Ü”  ’" '.V ; '” 1" 1 ,l,c “ 99 I’1“ » 1 0» display in an Illuminated (fluomstent) ,cta,l display cabinet * L
« e “ ed 0 2 » Í S S  (b r r ' f d -  H" W  A“ s O.S.A., Hume, I, l  bmO.cta»« <ere obtained* 0 2, 24, 48, 72 and 96 h of retail display. The average of 6 readings was recorded for each sample The reflectance p &
was 25 mm. The .Iluminan! was D65, the observer angle was 10° and the specular component was excluded P ,

controTfor fhe packaged b t f  ^  ^  mUSC’e’ 1 7  * *  SÍde ° f  ̂  311111131 } WCre pIaced in the same retail d¡^>ay <***!<v S c e .  measurement was earned out as above. Analysis of the data was carried out using one way anal^

Results and Discussion

“ i n  83tS 3nalysisush0wed that the average oxygen content of packs stored with oxygen scavengers for 2 4 or 6 weeks was 1**
content of <600 ppmm 7 ™  3.Ver3ge °Xygen COntent of > lA% - McGinnfs (1995) found in beef an oxy^
content of < 600 ppm or .06/o prevented colour deterioration of muscle of high colour stability stored at sub-zero temperatures The oX>'<

S T  "  ° re “  e“ nlial Pa"  ° f  ^  reSiJ" '  »>■*“  b'i» »  *9  »dica, level í!d  “ . Z  m e w >

Tht6 ,mk T m Unter,a’ V3lUeSJ f° r th£ mUSCl6S LD 3nd GM after stora8e with and without scavengers for 2, 4 or 6 weeks are shown in f ig u ^
expected'the redness o^both'mus 7 7 ^  7 7 7  ^  ^  C0'0Ur betWCen 2 ^  24h while the control Packs hulcd to bloom- A5 expected the redness of both muscles decreased with display time.The LD and the GM responded to the mother pack and scavenger s V ^

s 7 a ~ s nfoÍe284eoS f UCr SS- Tabl6H ‘ ST T " SeS thg rCSUltS ° f  *he AN0VA f° r the redness of steaks (LD ® d GM) stored with
CS t T f  t0 ÍreSh S7 Sau 2’ 24’ 48’ 72 ^  96 h0UrS 0f retail display- The system was, as expected, successful for the LD muscle. Steaks from packs stored with scavengers were compared with fresh steaks displayed for 96h For the LP

there were no significant differences at any display time after the 2, 4 or 6 week storage with the exception o í the 2h^
theseeHWf f e Slgn 1C3nt d‘ff®renCeS (P<-05%) between fresh and stored at 2, 24, and 48h - 4wk readings and at 24h - 2wk readings HoWC^
t n  fifntrdTfeS °CC e ík the St°red mUSde b6ing SÍgnÍflC3ntly beWer than the fresh- The lea'  successful musckwas'the GM- 

dig ,5  t differences occurred between fresh and stored from 48h onwards for 2 week storage, 24h onwards for 4 week storage and at a'1

scavei«; l t  s, r í  S i s ' * 1 “ ,ha' ° f inC" “ in8 b“ W“ n ,he t e h  “ d .hat s.o.eb with
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Tab!e i Rp,
P<; O5 * xear>ess of steaks stored with oxygen scavengers for 2, 4, or 6 weeks compared to the redness of fresh steaks. 

’ T '  01 **, Pc.001, ns non-significant.
^sc le

id

GM

Storage (wk)

2
4
6
2
4
6

Display (h)
2 24 48 72 96
ns ns ns ns ns
* * * ns ns
* * ns ns ns ns
ns ns ** *** *
ns * * *** * **
* * ** ** **
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