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INTRODUCTION

*  T CtiVT ?  “  ■ » * ““ » ' » lo u , is determined by
muscle and of the Z f s u r a  L  ,  d T 8 I T "  <B M *W  is the purple pigme.i £

spontaneous oxidation MbO to metmyogiohin (Me,Mb, T h eL a“, 2 L Ä S d S ^ Z t ^ r ^  “  ““

" S S  S Z “  ,‘S ?  “  Z Z m  “J , “  C” “ » «* < * ■ »  >”d « » » d
thin MetMb layer a, 2-4 mm below S S S i l  I S X T  <f M' “ b «  *> of fresh muscles involves the foona»«thin MetMb layer at 2-4 mm below the surface of the meat J , "p lent or , “T  at the surface of fresh muscles involves the forma» 
surface over time (Winstanley 1979) The movement f  th h lncreaslng'y discolours the meat as the oxidised layer moves towa
rate of myoglobin. t h e ^ L  ̂ r s  L d  1  o o ^ T  “  ^  t0 be r e i d  t0 the «““ ¿ 3
uptake in meat has received little attention (Hood 19801 T h e re f  th w . (R en e rre ’ 1990)- In contrast to oxygen uptake in living «*\ 
m.eofMe,Mbfomm,ionind«surfa

-all!

MATERIALS AND METHODS

r d r , w"  ° “ "ed 24 h * - » «  « .  -
were of normal pH (54-5.7) and were not pale. soft, and e iu d a p le ^ 'n o J T o w T 'f Z '"  ^  i°f tiP‘Ca! “ '“ s“  we'8hts- The muscles so ̂  
steaks for retail display. Prior to the colour analysis steaks i  ' Each muscle was trimmed and sliced into two 25 m»1 .,
film and stored a. 5°C for < 2 h. The temaining portion of each muSe'was u sS  S “ ' , S  ^ Z T m " W ' d ” ” “ ,ge” P°*

— ■rr^ S g 1' ^
The steaks were evaluated at 2 6 aid 24 h after slicing the m ^  Wltho?It toservatl°n) or unacceptable (ie. would not purchase the J"J 
lux at the meat surface (Trnm & Guteke 1995) tWK* '  ^  * * *  Under Warm whlte A s c e n t  >*ht °f

MacDougall (1993), was usedm the preLm ttudy to detem toetot © d ep th ^ fo  W'th S°me min’maI modiflcations suggested by PO jJ 
over time. Triplicate samples (20.0+0.5 mm wide- 70 n+n s P „ „ ,Xygen Pcnetra'ion, and (ii) the thickness of the MetM15 'over time. Triplicate samples (20.0+0.5 mm wide- 20 0+0 5 mm h ' l  T o "  °Xyge" Pcnetration> and («) _______
perpendicular to the fibre direction These samples were wranned § ’ ^  _ -1 mm thick) of each muscle were prepared by slicing the ,
translucent aeryiie piates. Sq„* h  “  ‘  »f 2 ™  “ T #
layer and the MetMb layer were determined at 2 6 8 10 12 and 24 h affer st m L Us’nS a tonometer, the thickness of th* K
thickness of the MetMb layer was determined over time using the h ^  f ‘i® * e meat’ “ d then tW'Ce daily for one week' A'
Total (mm), = threkness of MetMb + MbO layers C  Z e  X M e S (Z  ° ^ f  ^  (m m W  = maximum MbO depth (r 

Thtckness o x id ise d  De-MbO layer m“  ¿ T Z ,hiCkneSS ' * * ™  -
_ Thickness of oxidised MbO layer (mm) = MetMb (mm),- De-MbO (mm) ,,

of a randomised complete a n ^ V v X c f u ^  X 6 dme ^
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RESULTS

(2.67thmm)0i i f t L PiL T m S ;s ^ 2 e3rm m ) w e r e ^ iL i f e to  OM b m f  ^  ^  SUdng) depth ° f oxygen Pe^tration of the pork m«5 
storage in air, there was further tW°-f° ld greater than the venison muscles (1.30 mm). Uoon con«»

;dp

storage in air, there was further penetration of oxygen intoThe m u s d e ld  Z w a f  a V6niSOn mUSC'eS (L3°  mn
between these two variables (p=0.0001). The maximum denth P f  Md tlme ^ePendentr indicated by

(1.30 mm). Upon con«» j

is

x Jn
strong intern ,between these two variables (p=0.0001). The maxim,,m denth „r „ ' ui,,c ‘«penaeni, inaicated by a strong in«

venison (1.58 mm). Moreover, the beef muscle possessed a similar ° f  P° rk mUSC'e (5'95 mm) was aImost four timeS 1
uptake was much slower (Fig. 1). 6p of oxygen penetration as pork initially, but the rate of

MetMb layer f ™ „ „ „ :  The reeulu in Fig. laye,f t , f t * , f t  f t ,  Ve„,son muscle , 2„  h,

in the thickness of the MetMb layer over time was very simila/forbeef anTv 6 lntf racd°n ( - —  ................—  ,-w w. -  _
There was also a difference between species in the wTy that the MetMb lle rs  W bU‘ 'I W3S m°re rapid f° r the P°rk musc,e (P f> 
surface layers of the muscles was caused hv oxidati™ „f w r  ,l________ Y, ™ ed' The resu,ts ln F,8- 2 showed that the oxidation »f fi,surface layers of the muscles was caused by oxidation of both the  n  T h e  resu !ts in  F i8 - 2 showed that th e______
each of the species studied. With pork once it was initiated oxid Xy§ena C (Mb° )  and deoxygenated (De-MbO) layers, and was differ»1. , 
occurred much sooner, but the incmase T T  T ? y and mam'y in the Mb°  layer- F<- venison,
p a tte ra o ,» * « ,la y e r  f°traa,i„n f „  beef r a t e t  *  «“  D' ' “ °

The' r a t t r i e “ '  ?“ , ' S  T  ^  -  » - t  P -  a„d venison
MetMb layer at the surface of the meat (M) 94) There was a three foM d i ^  VeniSOn 1mascles was hl8hly correlated to the formation <*j  
( - o n ;  50.4 h) and the corresponding beef & £ %  Z £ ^  ¡ 5 ^ ^ ^
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rig 1 ,
Average'thickness of MbO, MetMb and total (MbO + 

Werg -* layers of venison, beef and pork L. dorsi muscles that 
clete st0red for seven days in refrigerated display (5°C), as 
vet> ned using squash plates. For MbO and MetMb layers,
Pork fn WaS significantly different (p<0.05) from beef and 
Sijjjj] 01 tbe different time intervals, as determined by LSDo.os- 
in* ar layer thicknesses (p>0.05) between beef and pork are 

ated by an asterisk (*).

TIME IN REFRIGERATED DISPLAY (hours)

Fig. 2. Change in the thickness of MetMb layer over time, 
relative to the point of maximum oxygen penetration, as 
determined using squash plates. Positive values indicate 
oxidation of the MbO layer, and negative values indicate 
oxidation of the De-MbO layer.

beef̂ ed for when the MetMb layer was first formed (p=0.0001). Furthermore, formation of the MetMb layer was observed to be different for 
the n °'° and pork (144.0) muscles, but a similar trend was not shown for the colour stability of these muscles (pork = beet ). Nevertheless, 

resent results imply that differences in the colour stabilities of meat may be related to the rate of MetMb formation at the surface of muscles.

Tab)
mJ: l - The relationship between the colour stability and the formation of the MetMb layer at the surface of venison, beef and pork L. dorsi 
l es during refrigerated storage at 5°C. abcMeans in the same column with the same superscripts did not significantly differ (p>0.05); terms in

standard errors of least square 

SPECIES

means. ---------------------  —
Colour Stability versus Formation of MetMb Layer in Meat

Colour Stability of Meat (ie. display-life; h) Formation of MetMb Layer (h)

Venison 50.4a (6.2) 28.0a (8.1)

Beef 143.6b (5.1) 90.0b (8.1)

Pork 159.7b (4.4) 144.0C (8.1)

It ILLUSION
O ^ 'u d e d  from this research that differences in the colour stabilities of meat may be related to the rate of MetMb formation at the surface of 
djffp - In addition, the results of this study clearly showed that the oxidation of the oxygenated and deoxygenated myoglobin layers were 
foiurent for beef, pork and venison. From these results, it appears that the deeper the MbO layer, the deeper the layer of MetMb development. It,1 X . . .  r 1 n /-\ .1 *1  ____1_ i- __1__ »L. „ /laitalnnrru
"id. then that the colour stability of meat may depend on producing a layer of MbO thick enough to prolong the MetMb development

erneath. Thus, it is anticipated that the results of this work could be used to increase the retail display-life of meat.
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