
COLOUR INDEX OF MEAT PRODUCTS
K 6

IRENA TYSZKIEWICZ
Institute for Meat and Eat Industry, Warsaw, Poland

The purpose of standarization is to obtain meat products of constant chemical 
composition and quality features. These ought to be acieved independently on natural 
Variability as well as on that caused by use of meat exchangers.

One of the most important quality parameter of meat products is its colour, 
found that the colour brightness might be calculated from the fat and meat pigments 

contents data. The most convenient equation describing that relation was:
Brightness - A*T + B/100p~ M l 1L  + C

where T « fat content /%/
P = meat pigments content /ppm/
A,B,C *« empirical constantsla the case of cured meat products the parameters T and P determined also the hue.

The dependences among fat, protein and meat pigments contents in raw materials 
were calculated with defining the colour index. That made possible to programme the 
colour of meat product by selection the right proportion of ingredients.

¿Sdex de couleurs pour produits à base de viande
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La standarisation a comme but d' elabox'ex' des produits d/une composition chimique 
°hstante,qui puissent^garder les mêmes characteristiques de qualité indépendamment 
Qe la variété des matières premières tant naturelles qu'additionnels de substitua.

L'une des characteristiques principalles c'est la couleur. On^a admis que l'agent 
r^incipal qui détermine la brillance de la couleur des produits à base de viande c'est 
a quantité de graisse /clair/ par rapport aux autres composants /sombre/; l'/agent/ 

détermine la teinte de la couleur c'est la quantité des colorants. On a élaboré 
i*19 formule pour calculler la brillance de la couleur avec la teneur en graisse et la 
Nantit! des colorants:

Brillance = A-T + B/100 - 1.11-T/ 
P

+ C

1 = teneur en graiss /%/
B = collorants /PPM/

 ̂ A,B,C = valeurs constants
^aps caa de pr0(iuits £ base de viande traités par saumurage,les paramétrés T et P 

arminnent aussi la teinte de la couleur.
coin a une relation entre la teneur en graisse,proteins et colorants,qui sert

index de couleurs pour les matières premières. Ainsi il est possible de progra- 
e la couleur des produits par un choix exacte d'une proportion des composants.
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Indexe der Farbe der Fleischprodukte
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Die Standardisierung verfolgt die Erlangung der Fleischprodukte,die unabhängig 
vonlder natürlichen sowie auch von der von der Substitution verursachten Veränderlich­
keit der Rohstoffe die ständige chemische Zusammensetzung und wiederholbare qualitati­
ven Eigenschaften besitzen. Die Farbe ist eine der wichtigsten qualitativen Eigenschaf­
ten. Man hat vorausgesetzt,dass die Proportion des /weissen/ Fettes zu den übrigen 
/dunklen/ Bestandteilen der die Farbhelligkeit der Fleischprodukte determinierende 
Grundfaktor ist. Die Menge der HämfarbStoffe ist der den Farbton determinierende Fak­
tor. Man hat die die Farbhelligkeit mit dem Fett-und Farbstoffgehalt verbindende Formel 
festgestellt. Die beste Übereinstimmung hat man für die folgende Gleichung erzielt

Helligkeit = A T + -? Z 1P P .,.-  + c
P

Symbole. ^ = Prozentgehalt des Fettes 
P = Muskelfarbstoffe /PPM/
A,B,C = empirische Konstanten

Für die aus dem Pökelfleisch verarbeiteten Fleischprodukte die Parameter P und T 
determinieren auch den Farbton.

Es wurde die Abhängigkeit des Fett- und Eiweissgehaltes sowie auch der Menge der 
Farbstoffe festgestellt,wobei man den Index der Rohstoffarbe geschaffen hat.Es ermö­
glicht die Programmierung der Farbe der Produkte bei der Auswahl der entsprechenden 
Proportionen der Bestandteile.

Ü0Ka3aTejiL OKpacKH mrohex npoayHTOB 

HPEHA TblülKEBM

ÜHCTMTyT mhchoM m SupoBoM ÍIpoMbiinjieHHOcTH, BapuiaBa, ílojituia

CTaHTapTM3aiíMH HjéT B HanpaBJIdHHH nOJiyveHHH MflCHblX apOAyKTOB C nOCTOHHHblM XHMHVeC- 
KHM COCTaBOM H FíOBTOpHeMblX KaveCTBeHHblX CBOWCTBaX HS3aBKCHM0 OT H3M6HSHMM CHptfl,
Tan ecTecTBBHHbix Kan h c 3aiieHHTejiHMH Maca /apyriiMH aotíaBKaMM/.
Os h m m  K3 ca«HX rjiaBHbix KauecTBeHHbix noKa3aTejieH HBJiaeTca OKpacKa Maca. üpiiHHTO, h t o  
ocHOBHbiM áaKTopoM onpeaejiflioipM apKOCTt OKpacHh MflCHbix npoflyKTOB HBJifleTCH nponopuHH 
rapa /(5ejioro/ k ocTajiBHbiM cocTaBHHM vacTHM / t c m h u m / , a rpaKTopoM onpeaeaHioipM uBcro- 
b o M t o h  HBjiaeTCfl KOjmvecTBO reMOBbix nurMeHTOB. PaapafioTaHO $opMyjiy cBH3biBa¡omyio 3 a- 
BHCKMOCTB flpKOCTK OKpaCKH C COflepSaHHeM rapa 11 nwrMeHTOB.
CaMyio Jiyvuiyio cxoshoctb nojiyneHO juia ynpaBJieHHfl:

flpKOCTB = A.T + — 100 y  ..+ C
rae T -  coflepxaHMe rapa, %

P -  KOJIMVeCTBO MblIilCMHblX IlHrMCHTOB
A,B,C -  3MnnpMMecKafl KOHCTaHTa

B cjiyvae nposyKTOB 0 3 nocojiemoro Maca napaMeTpbi T m . P onpeaejimoT Tóate UBeTOBOft ioH» 
OnpeaefleHO 3aBMC0MOCTH Meacay coaepacaHweM rapa, coflepacaHuebi SejiKa h KOJiwvecTBOM nHf" 
MeHTOB CHpBfl, KOTOpbie O(5pa3yf0T nOKa3aTeAB OKpaCKH CbipBH. 3TB 3aBHCHM0CTH n0 3 BaAfllO'1, 
nporpaMMHpoBaTB OKpacKy npoayKTOB noafíopoM nponopuMM no othouichhh k ochobhhm KOMnO'
HSHTaM.
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The purpose of steering the quality of meat products is to obtain these products of 
standard quality. It means that they ought to have standard chemical composition, 
standard sensory features and colour. The last one is particularly difficult to stan­
dardize especially when meat exchangers /non-meat proteins/ are used. The difficulty 
of objective colour determination in connection with characteristics of raw materials 
Sives an additional coiqplication. Therefore the problem of developing a system of 
steering the colour in meat products is rather a complex task. This paper is an attempt 
to solve this problem.

J-he colour of meat as well as colour of any kind of chromatic body is determined 
dnivocally by three physical parameters: dominant wavelength, brightness and saturation, 
°siculated for different normalized light sources. These parameters can be calculated 
from reflectance spectra of meat products using the CIE calculation system.
It is known from our previous papers that the colour of cured cooked meat products can 
138 characterized by using a simplified procedure basing on measuring reflectances at 
two wavelengths: 540 and 640 nm only. The reflectance at 540 nm is the measure of 
Sample brightness and the ratio of the reflectance at 640 to that at 540 nm is the 
Bleasure of hue and saturation. The adventage of this system is its independence of 
light sources.

ae above mentioned system was used in the experiments described in this paper.
8 characteristic colour of cured meat is a result of the presence of mioglobin and 

®°®e amounts of hemoglobin, mostly in a form of nitric-oxide pigment«. There exists 
relationship between the amount of meat pigments and the spectral characteristics of 

colour, however, for various reasons one-factor relations between them are not very 
sIghificant. One of these reasons is the way colour is being determined. It is made by 
Assuring reflectance spectra and therefore it depends on various sanple properties 
SUch as transparency, smoothness, uniformity, shape etc. Beside this the variability 
QI' Pigment contents in various muscles is rather small.
J11 contrary to this sausages contain fat in rather large and varying amounts. Fat makes 

8 mixture brighter and dilutes the meat pigments what is followed by increase in varie­
t y  of meat pigment contents. When meat exchangers are used, other substances not 

°htaining meat pigments are incorporated into the meat mix, although they are not 
°®Pletely achromatic. It must be said that the artificial coloured protein preparations 

uot taken into account in this paper.
In

order to find the relationship between the contents of meat pigments in raw materials
8hd

heat

the colour of products, the chemical composition and spectral characteristic of 36 
in more than ten model sausages were analysed.

Was assumed that the percentage of reflectance for the sample was equal to the mean
It
vnlu
Co 6 °ktained for the surface of fat tissue, having a constant specific reflectance 
^^8fficient  ̂ and the gurpace 0f protein solution having reflectance coefficient inversely
°Portional to its pigment concentration.
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The relationship between colour brightness, fat contents and contents of meat pigments 
was calculated by means of regression analysis. This is described by the equation:

Y = 0,83T + 3.7»24- /)QP ~ l.i-U?/ _ 10,91 /1/
P

where Y = colour brightness / %  of reflectance at wavelength 540 nm/
T = fat contents /%, w/w /
P = meat pigments contents /ppm/

The multiple correlation coefficient for this relation was 0.767. Its relative low 
value was due to low repeatability of brightness determination on various sausage 
surfaces while the chemical analyses were made in homogenous samples.
In the case of cured meat the variability of dominant wavelengths was negligible. 
Therefore it was possible to determine the relationship between the colour hue, fat 
and contents of meat pigments. The colour hue was characterized by the ratio of the 
percentage of reflectance at 640 nm to that at 540 nm. It was described by the 
following equation^ where A d = ^640^540 :

A , = 5,49 - /0,068T + 1,93 -°° ~ 11 '— / /2/a p
The respective multiple correlation coefficient was 0.725.
For practical consideration it was then necessary to determine the colour index. From 
many experimental data which had been collected previously, the relationship between 
the amount of meat pigments, protein and fat contents in raw materials was determined* 
These data are presented in Table 1. The colbur index is based on following empiri­
cally calculated relations:

/3/
1 B
Q _ 100 - T

B
where P = contents of meat pigments /ppm/

B = protein contents /%/

T = fat contents /%, w/w /
Using the colour index and basing on sausage recipes the contents of meat pigments in 
different kinds of model sausages were calculated. The same was done for fat contents* 
The model sausages were produced in the processing hall of our. Institute.
Generally, a good agreement between theoretically calculated and empirically deter­
mined values for fat contents and a little worse one for the contents of meat pigment® 
were obtained. In the last case the empirically determined values of meat pigments 
contents were a little higher than the expected ones.
Next the validity of equation /I/ was tested on the same group of model sausages.
On the base of colour index the expected colour brightness of the product was calcu­
lated. The results obtained can be seen in figure 1. It can be said that generally 
the results obtained in this way looked promising. Further experiments in this field 
are going on including use of achromatic meat exchangers.
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Table 1 Colour index

Classes of raw 
materials

Pat contents, % 
/mean value/ /* a

lean pork trimmings I 7,1 7,4 5,16fat pork trimmings I 12,5 7,4 5,16
very lean pork trimmings II 27,3 7,4 5,00lean pork trimmings II . 33,3 7,4 5,00
medium fat pork trimmings II 42,9 7,4 5,00
fat pork trimmings II 47,4 7,4 5,00
very fat trimmings II 51,1 7,4 5,00
lean pork trimmings III 19,2 7,4 4,85fat pork trimmings III 29,1 7,4 4,85lean beef I 3,0 11,4 4,62
lean beef I /high connective tissue 

contents/ 7,0 11,4 4,62
beef II 7,0 11,4 4,89
beef III 25,0 11,4 5,00
beef IV 18,0 11,4 4,10




