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P o l i s h  Academy o f  S c ie n c e  —  *«ar -
I n s t i t u t e  o f  anim al P h y s io lo g y  and n u t r i t i o n  

Heat R esea rch  D ivision, Bydgoszcz.

The r a p id  development o f  s e l f - s e r v i c e  m erchan disin g 
s t o r e s , i n  w hich meats packaged i n  trams*;arent wrappers 
w a it  sometimes q u i t e  lon g f o r  the p u r c h a s e r ,h a s  made 

the s t a b i l i t y  o f  meat colour a problem  o f  p c a c t ic a l"  
im portance i n  t h i s  country »The in fo rm a tio n  in  the l i t e ­
rs tu.ro o f  the s u b je c t  d e a l  lu.U-d.. w ith  fa d in g  o f  co­
lo u r  o f  cured meat.The d i s c o l o r a t i o n  o f  fromi moat i s

i 3 * i , - w-- as l ig h t ,a ir
r  i  t  jre s t ,

r k  was t o  study
term in od by the

M l i  ty o f fresh
meat colour.Theso factors are l i t t l e  explored though 
there are indications in  the litera tu re  showing their 
p ractica l importance /P irko and A y r e s ,1957/*

Material and methods.
The in vestigation  was carried  out on forty  samples 

o f  pork meat taken from carcasses o f bacon hogs from 
a Progeny Testing S tation ,fed  uniformly and slaughte­
red under standard conditions /Kielanowski et a l.1957/ 

After fo rty -e ig h t h ou rs 're fr lgera tion  as wholesa­
le cuts,the lo ins were carved out and the v is ib le  aggre­
gates o f connective tissue and fa t were ca re fu lly  trim­
med off.The segments o f lon g iss .d ors i muscles situated 
against the last s ix  thoracic vertebrae were quickly
V,  P, Kiislvaara



;:C cx tin ction  ra tio s  ta*
to l ig h t ,

The neat sang I 
tl'o r
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°ut up and minced tr ie s  i;- a no at grinder then nixed 
thoroughly .^11 op ••ratlens c l  preparation o f samples were 
Pcrf'omed in a coo l da::h plane upon neattwhich had been 
V;Q;T1 ro lriperated*

Tor the study o f neat disc el ora tion  the method elabc« 
-ntad y ^rdman an 1 '..'acts / 1937a/ was applied and adop*» 
^cd t 0 p-- ch. meat invcstipati.;n  by measuring the extine« 
e/iom ratiics at about >.-5/655 r  /ino s ta b ility  o f colour 
Was expressed 1 ■ „ i H i -  -
hen be-fore and a fte r  ernes nr., ex moae v<

j f j t r i  dishes,were located in 
aver vapour .-a a. 'a' . I ^h.a;s_here and expo sod for  

-bur hours' to »-soft u n it ;-  1 lucres rent lig h t o f 1250 lux 
Measured on the sun.’ face .£ __oat-*Ho flectance measurements 
at 54-1 and 653 an r ;cp ,/v ;ith  maximal tra emittance/were 
^ d e  with f i l t e r s  ho IẐ  and In Ehj, using a Zeiss "Pul- 
fr ich  r e f le c to r  h r  with Ulhricht b a ll /ftSrbs 1955/.

Lightness eg. meat cc lr .u  was expressed as per cent 
•bofloctance measured with . II, l i l t  e ■■ c f  a P u lfrich  re->~T
f lactometer /Hofmann and Hires 19567•

To evaluate the reducing properties o f  meat 10 per 
c®nt extracts were used prepared by homogenizing the 
Qeat sample in  0,1 II phosphate buffer o f  pH=7*0 and 
cQ atrifusi aSi#Heducing a ctiv ity  o f  extracts was ostimar
ted b~7 v _ j , e  i _ e  v . -O -u o i _7 rare.
oa «te roCuotSLos , f  
asia cocsloa  
Was

wski and Kriek /1956 / based 
ircn -’-ïtl p lone diamine tetraace t ic  
d with c-’ fcnanthro 1 ine.The a c t iv ity  

expressed as mg he reduced by 100 g o f  meat*
» ater content in  the meat was determined by drying 

a* l05o0..fat contort V. a ioxhlett method,protein con« 
^ont by the method c f  K jeldbal and water-holding capacity
b't tha t 0f  a-ra,___ ' II«:m -s  modified by Pohja and ITiini-
V£̂ r a / 19 5 7 /  r c r  t" . d'h r u i n a t i o n  c f  to ta l pigments 
the aotlxod o f H ierb ick i ct u1./1955/ •and o f  syoglobin  

c f  gi;:;-0r o'- a W 'i5 5 V  wore used,pH w zs measured by
21 aas electrode®

S ta t is t ica l analyses were made by methods given by
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Data shwoing the mean values of the characteristics 
investigated,including their variations are presented 
in Table 1«The greatest variability was found in eolour 
stability,reducing activity and water-holding capaoity 
of meat,the least one^in pH and water as well,as pro® 
tain contento

Table 1 0
Mean values / i / ,t h e ir  standard deviations / e/  and co­
efficients of variation /C / of the « ^ aeteristics  in­
vestiga tedo

Characteristics
-investigated

oX 8 0

Colour stability /as d iffe -
ranee of extinction ratios/ 0,67 0,26 39,3
Reducing activity/mg per cent
of Fe/ 6,60 1*96 29,7
Lightness of oolour/per cent 
of reflectanoe/ 26,35 2,75 10,4
Total pigments/mg per cent/ 87.05 1«,45 13,1
Myoglobin /mg per per cent/ 6*,*3 10,56 16,1
Water-holding oapacity/per 
oent of loose water/ 30,69 10,33 34,1
Protein/por cent 6*25/ 22,37 0,85 3,7
Pat /per cent/ 2,4« 0,67 26,9
Water /per cent/ 74,81 1,01 1,4
I® 5,44 0,11 1.9

Simple correlation eoefflcients obtained between 
colour stability and other meat properties are given 

Table 2 , showing also the degree of statistica l sig­
nificance of the correlations computed.Signifleant co­
efficients have been found between colour stability and 
reducing activity.water-holding capacity,lightness of
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colour as well as iiyo globin oc ntent c f meat.The value
o f pH and the conte nt c f  pro te in ,fa t  arid to ta l pigment
did r, t .rtViul in  th i s inves 4. ti gat ion a:• -r*~3 closer re la «
tionah ip with CO loi’*•1 s ta b il l ty ©

Ï a* be c. r

Simple ccrre la tion c o e f f ic ie r< f s / r /  between tedour sta
bility and other properties of fresh usât.

Property investigated «*•

Reducing activity v -0.5*51
I^yogictin content ~0»*C57 r-::
Total pigment content «0 e170m
Water=holding capacity -0.5569 ^
pH ~®»1*59
Lightness of colour \ °0 o 5 W  r~x
Water content «0.5S26 x
Fat content 0 o29S2
Protein content 0.1226

xx  significant at P<^ 0o01
2 »» « P 0o05

Hleousslon,,

Discoloration of fresh nieat is due te cnida-
tion of red ferrous haem pigments, 17cglobin and hae-
^oglobiuoThe result of oxidation are brown ferric com«
pounds, L\6tiayoglobin and net haemoglobin and, less fre« 
gently,green cr faded decomposition products of the 
porp’ yrin ring /W atts,195*/»Under the conditions of 
©ur colour stability teste no green d Isadora tic new ere 
«bsejfve'd *rd,therefore,the extinction Ratios characte­
r i n g  the formation of »met "pigments sere only used.



Ilinc 're cf i.u-; t am;.It ■ ..¿.b applied because the 
perk loin li.c-.o '..••••: * '.::«rv-r- i: cclour /janieki ar.d 
IC u l& fc 19C1/ a: d U s  tU  pv ; o: r of accelerating 

•.••xidutioh .oofeCLK,«; ich A -+*ds relatively clow® 
ly in fresh meats /Urbain and Ramsbottom,1948$ Rams- 
bottom et ^lo195l/oi*h© application of the extinction 
ratios Method for colour stability test was based on 
t:-j« close correlation /rn0<>9/ found between extinction 
ratios ar.d visual score of faded roe at s /¿¡rdman and 
Watt s , *»957 o

The results obtainea in triie- 1- -• ‘ igatiC'U point
out that, in spite cf standard conditions o f  feeding, 
manage me nt and slaughtering of anlnals and nc twitk® 
standing the great uniformity in treating the seat 
after slaughter,the individual differences in rata 
of discoloration r,f fresh meat as® very distinct 
/fable 1/.Tkis variability «tresses the practical 
importance of the problem and,on the c trier hand,of» 
fers to breeders the large possibilities of selection®

The computation of our results shows the signi® 
ficant correlation between colour at .bility of fresh 
meat and reducing activity of meat.Oolour stability  
increases with increasing reducing activity /Table 2 /  
The same trend has been observed in experiments with 
cured meat /Hornsey.1959/»She importance of reducing 
compounds,«spectally of sulfhydryl groups,to prevent 
the fading of cured meat has been stated by Watts 
/Kelley and Watts,1957; Srdman and Watts,1957b/.

The similar pattern of discoloration of fresh 
and cured meat can be due to the fact that both fresh 
and cured meat pigments are oxidized along the sane 
pathways.Both the oxymyoglobin and the nitric oxide 
r^oglobin must dissociate to myoglobin before oxidation 
to the brown ferric metnyoglotin takes place/Watts, 
1954/c
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In connection with the sign ifican ce o f  reducing ac­
t iv ity  of the muscle to keep the right colour, i t  would 
le  important to knew the conditions con tro llin g  th is  
property o f me at «From th is jo in t  f  view the r/.xt cor­
re la tion  stated in cur experiment is  very ee-r.snt.U3. l t  
concerns the relationship between colour s ta b ility  anl 
myoglobin content in meat /TahV- ¿/„The u r r e la t io n  
points out that the s ta b ility  h". .leases together with 
myoglohin content .

This statement is  in teresting  because i t  Is  hunwn 
t h a t  myoglobin content corner; cnds to respiratory e r -  
y ros a ctiv ity  in meat /Lar.rie,1952/eIt is also proved 

that myoglobin content is associated with protein bound 
iodine in blood of animals /janioki and VTitkowska,196l/ 
It moans in the practice that the meat from animals 
with greater basal metabolic rate will keep better iU  
c c lou r .

2!o c o r r e l a t i o n  t.-as found 1 « tween t! 5 ¿leg* a a U  ¿ h r  
coloration of- fresh rent a: d total pigment con‘.eat .It  
may he caused by the fact,lbat the haemoglobin content 
Iv: meat depends on the completeness of bleeding of the 
a n k .a ls  and therefore is rather highly variable,masting 
tc.ftj correlation found between discoloration, and ryoglo® 
’ 'in cants nt«

jx high-the highest in thsis investigatica-correla« 
was found ' etvieen colour stability o f  fresh meat 

its water-holding capacity0ThIs result is in agree« 
m?.nt with the older literature which makes the oxida® 
*ion of pigments o f fresh meat dependent on the pH va- 
•1-u® o f  meat / B r o o k s ,1938; Greenwood et 0 ,1 9 4 0 ; Watts 
ft̂ d Lehman., 195^/#correlated®as i t  is  known«®ith water- 
folding-capacity /¿a m , 1960/.This relationship between 
Colour stability and water«holding capacity is based 

bably on the influence exercised by water-b aiding 
opacity on the structure of meat controlling the rate
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o f  o:^£sn d iffu s ion  to tbs neat pigments /K a il et a l,
1 9 W «

'To influence o£ pH on the colour s ta b ility  o f fresh 
neat was discovered in cur u:g eminent,It seems to  be a 
consequence o f the very small variation  o f  pH encounte­
red in  the meat samples investigated /fa b le  1/•

S ign ificant corre la tion  found between colour s ta b ili  
ty and lightness o f  colour /fa b e l  ¿ /  may be interpreted 
on the base c f  high corre la tion s o f colour lightness 
with myoglobin content and viator-holding capacity /J a -  
n ick i and Kolacsyh,19C I/,both  those la s t  factors  being 
s ig n ifica n tly  correlated with colour s t a b i l it y .

Protein content and fat content did not reveal any 
greater influence on the rate o f discoloration*though
the c o e f f ic ie n t  c f  corre la tion  between fat content and 
colour s ta b ility  is  not fa r  from s ta t is t ic a l  s ig n i f i ­
cance /Table 2 / , This nay explain the relation, found 
between colour s ta b ility  and water content In fresh  
meat as the close  corre la tion  smelting between water 
content and fa t content i: meat is  we11 known*

nummary
The in vestigation  carried  out on tve kO meat 

samples o f normal bacon hogs aimed to estab lish  the 
Influence o f  internal meat fa ctors  on the colour sta­
b i l i t y  o f  fresh  pork me at,-deducing a ctiv ity  o f  -m .', 
i t s  water—holding capacity * lights, ss c f  colour,.uyoglo— 
bin content and water content were found to be corre­
lated with the rate o f meat d iscobora tion ,P rote in ,fa t 
and to ta l pigment content as vie 11 as pH value o f  meat 
did net show any c lo se r  re la tion s ' ip to e -fou r s t a b i l i ­
ty o f  fresh meat in th is in vestiga tion .

The th eoretica l and p ra ctica l consequences o f the 
corre la tion s found wore discussed.
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