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introduction,,

The colour o f meat i s  one o f the most important 

measures fo r  determining i t s  quality„T .iere e x is t  many 

pu b lica tion s which d iscuss the problem o f t o ta l  p ig 

ments in  meat and the fa c to rs  thar may in fluence  

Nevertheless among a l l  o f  these p u b lica tion s  only le v  

deal w ith  the colour o f  meat as a physica l phenomenon 

and as examined by means o f physica l methous©

I t  i s  c le a r  that the im pression one gets of the 

co lour o f  meat is  the r e s u lt  o f d if fe re n t  factors©The 

most important o f  them but not the only ones are the 

to ta l pigments©This becomes evident e sp e c ia lly  in  —3 

tech n o log ica l processes,w h ich  cause profound a lte ra t io n -  

both in  the to ta l pigments o f meat and in  i t s  medium. 

One o f these tech n o log ica l processes is  heat trea t • 

ment©The in fluence of th is  treatment on the co lour o f  

meat examined by means o f physica l methods is  the main 

sub ject o f the experiments £ s fe rred  to©

Methods aod Experim ents___

1 © »Tflterial and heat treatm ents _

The experiment has been ca rr ied  cut in  t.Jo y s le s *  

In  both o f them muscles o f  pork ham,trimmed from fa t  

have been cured fo r  f iv e  and a h a lf  aayc a . 4 C i*. a 

a mixture composed ô . i 

s a l t ........ e „ a © * - * * - » •  - *
f_4

n it ra te ,  ...................« ..*** * ° ° a 0 0



ni^ri^e^« f>ftoo

sugar®

3 0 s 005/-

>0,05/-

273Xt the cured neat has been thoroughly ¿round t 

nixed and put into e y lin d r ic  cans o f  99x119 mm.sise, 

Ihese cans a fte r  having been evacuated were submitted 

to heat treatnent fo llo w in g  one o f the deserioed t.ue-* 

r s a f t e r  *

Cycle Io

you2? v a r ia t io n s  o f heat treatment have Veen adopteds

iAoo/>'AO'>'>0'» ^ b 2. ̂.¿d> water at 65° c

-5 IfSJ o o e •> ft ' o o o n u 75° O

ft U it 85° c

n «i/©0 3‘» ,>«000 ti ii 95° c

During the experiment h,C and D wren the !.■ super a--» 

tiu-e in  the can centre reached 63°C /1/ the temperature 

of the heating v/ater was reduced to 65"C and maintain.-’ 

ed at this le v e l  for 50 m inutes«A fterw ards a l l  the cans 

were cooled in  current water o f  about 15° 0 •until the 

centres o f the cans reached a temperature o f 30° 0 ,The 

diagram of these temperature changes i s  shown m  f ig «1  

The line represen ts the temperature o f 63°t>«

Cycle I I «
F0ur v a r ia t io n s  o f heat treatment have been adopted.

This time the heating water was at 75°C in a l l  tre  ex~ 

periments.Then the inner temperature o f  the can:; reached



°0 that o f  the heating water was reduced to C5°C and 

._aintained at th is  le v e l  fo r :

v a r ia t io n  .n. . . . . .  .........15 minutes

»   50 «

»   t-5 "

it ...............   GO 11

V aria t io n  3 was id e n t ic a l in  both cycles.-a fterw ards

the cans were cooled in  current water in  the sans way

as he scribed  in  Cycle I .

The diagram o f the temperature changes i s  shown

in  f i g .h .

a.¿xam ination o f the prcduc t»__

2' -  pasteurized  cans were opened not la t e r  than.
2/,

5 aays a ft e r  the experiment has been performed./sney  

were stored  at 4 °C/.Samples fo r  the measurements '-'ere 

taken from the cen tra l part o f the meat bloc  .m e  f o l 

lowing analyses haVe been performed:

1. the measurement o f meat colour immediately u f .e *

the cans have teen opened

+. mfl)- our a ft e r  16 hours ex-» d, the measurement o f meat* colour
p0Sure to d iffu sed  l i g h t #0f  an in ten s ity  o f 50 1x

3 . determ ination o f the amodnt o f nitroso-haem  p ig 

ments and to ta l pigments

:•:/ cculd cot bo c ro w d  at tfehans *Om  te c .au « o f

tech n ica l d i f f i c u l t i e s
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4 . the determination of the quantity o f soluble proteins

5 . the determination of the reductivity and pH of the 

sample.

3. Analytical methods.

Colour« The measurement of the reflectance spectrum of 

neat has been made with the Unicom GP-500 Spectrophoto

meter f it te d  with a reflectance attachment«Using tne me

thod o f selecting coordinates , the dominant wavelength, 

brightness and saturation have been determined/2,3,4,5/.

N itr ic  oxide-haem ;;lanents .and to ta l pigments^ Here the 

method o f Hornsey has been adopted«/6/

Soluble proteins, were extracted with water and a fter 

cen tr ifu ga t io n  determined according to the Hjeldahl

technique.

Reductivity. The water extract of meat was acid ified  

with oxalic acid and titra ted  with a solution of 0,001 

2 , 6-dichlorophenolindophenol.

PH has been measured using the Radiometer R-22.

R e s u l t s , .

The resu lts of cycle I are ehovm or table I.The

resu lts  of cycle IX on table 2.
In order to determine the exact conditions of  

heat treatm ent,the quantities of heat absorbed by the 

can centre in each of the variants has been denoted.

t-i



The respective computations were based on the formula:

T ^ -in it ila  temperature of meat , T^-maximal tempera

ture of the ham centre , t -  time.

Discussion and conclusions:

The process o f cooking causes important changes in 

the colour of meat.It can be realised while studying 

table 1 and 2 , that the dominant wavelength o f cooked 

meat is  getting shorter in comparison with the one in 

raw meat.On the other hand brightness is decidedly in

creasing.These changes are o f course only a small part 

o f the general changes which occur in meat while being 

cooked/?/.It is probable that i t  is due to the denatu- 

ration of chromoproteins and other proteins.The dena- 

turation o f chromoproteins causes a transformation of 

their spectrum /s/.Changes in prosthetic groups are 

also most probable/9/.The denaturation of the other 

muscle proteins,which is due probably to the changes 

in their special configuration must influence the 

brightness o f meat/1 0 , 1 1 , 12/.Furthermore the loss o f 

transparency of meat caused by diminished so lu b ility  

o f the denaturated protein /1 1 #1^/ makes impossible 

the absorption o f ligh t in the inner parts o f meat.

I t  is  d i f f ic u lt  to enumerate a l l  the other factors 

which may influence upon the matter.
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The chances oT colour in cooked stored meat 

so o f créât interest.The sh ift of tne dominant»

are a l-  
v; ave -

length in the direction of shorter waves has V.-een ob

served /sign ificant, P_/0,0001/ as being equal in 

both cycles*Ths same phenomenon has been found in raw 

smoked sausage while being stored/l5/«It is  probable 

that these changes are due to the process of progres

sive oxidation o f the pigment.In both the cycles the 

saturation o f the colour a fter exposure to ligh t did no 

show any serious changes*

The brightness,however,grew up in both cycles,In  

the f ir s t  cycle the growth o f brightness was d i f fe 

rent in a ll  the variants and in the second one equal 

in a l l  of theei.This shows a doubtless influence of 

heat treatment on the colour o f meat and its  durabi

l i t y  a fter the exposure to l ig h t .This proves that the 

brightness o f the colour o f cooked meat is  the gage 

of the s ta b ility  o f this colour.On the other hand the 

dominant wavelength and the saturation seem not to have 

a preponderant influenee.This observation is  in con

formity with previous experinents/5,14/*

The heat treatment may be approximatively charac

terised by three factors: 

a/ velocity of the r ise  o f the meat temperature 

b/ the maximal temperature of meat 

c/tine o f exposure to heat.
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In the f ir s t  cycle a l l  these factors are variable*

In the second one,however,only the tine of warning is  

changeable.This proves clearly that the brightness of 

meat depends ch iefly on the rapid rise  o f temperature 

and on it s  maximal height.

F ig .3 shows the dependence o f the maximal tempera» 

ture o f meat and the speed at which this temperature 

is  r is in g  in  cycle I.The in terval up from the moment 

of bo iling until the temperature o f the centre part of 

the can had reached 63°C,was used as a measure o f speed 

o f the rise  of the temperature.The brightness of meat 

colour a fter exposure has been shown on the same dia

gram,which evidences also that the smallest change o f 

meat brightness a fter exposure,what means the most con

stant colour of meat is  obtained when the r ise  o f tem

perature in  the centre o f the can is  quick and the 

maximal temperature o f i t  not very high.Furthermore 

the results o f cycle I I  indicate that the prolongation 

o f warming time does not influence the brightness of 

meat in a negative sense.lt seems also that the time 

of warming has not much to do with the other qualities 

of meat,in any case much less than the remaining two 

factors o f heat treatment.For instance one can obser

ve in  cycle I  rather important d ifferences in the con

tents o f soluble proteins in hams processed under d i f 

ferent variances,which is in conformity with the obce:?-

-  7 -



vation made by Hama ami Deatherage on beQf /7/.Here 

also the prolongation of warming time /cycle II/ did not 

net show a serious reduction of soluble proteins.The 

same dependence has been found while examining reduc- 

tiv ity .The contents o f n itr itex ide  -haem pigments are 

the most favourable in that variant .which shows the 

most constant colour.

The above presented conclusions are are only o f 

preliminary character.Hore comprehensive ones w il l  

be given a fter the whole cycle of the planned experi

mental works w i l l  be performed.
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