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PAPRIKA EFFECT ON COLOUR PARAMETERS AND REFLECTANCE VALUES IN SPANISH-TYPE SAUSAGES

DURING RESTING STAGE
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Background.
Colour is one of the most important characteristics that the consumers use when selecting and purchasing foods. Several }

methods are available for objectively measuring the colour of meat products and other food products (Perez-Alvarez, 1996). The s
technological processes applied to the foodstuffs, in particular size reduction (comminution) {Judge et al., 1989) and mixing r
techniques, as well as adding additives and spices, affect colour properties {Mabon, 1993; Giese, 1995). In studies carried out upon (,
colour changes during the dry-cured sausage making process, variations have been observed in the colour properties of the meat s
batter during that rest period, but the way in which those changes develop during that period has yet to be established {Perez-Alvarez, c
1996). \  (i

Objective.
The aim of this work was to evaluate the effect of different paprika concentrations (0%, 1,5% & 3%) on colour parameters 

(CLEL*a*b*) and reflectance values in Spanish dry-cured sausages model systems, during resting stage.

Methods.
Sample preparation: For the present study, pork lean shoulder meat cut into pieces of approximately 10 x 10 cm (the usual form of 
supplying meat for subsequent processing) and provided by a registered abattoir, were used. Three sizes of mince were studied, two 
obtained by using a screw mincer provided with plates with 10 mm or 20 mm diameter holes, while the third size (fine) was obtained  ̂
by using a cutter. For each size o f mince studied three lots of meat (1100 g each) were used. Two of these lots were mixing with 
paprika (1,5% & 3%, respectively) and the other one was not paprika added. Each lot, after mixing, was divided into 9 cylindrical 
glass containers (120 g) with a diameter of 6 cm and height of 3 cm so that the sample could be considered as an infinite solid for 
colour determinations.
Analytical methods. The CIELAB coordinates (Dr,5, 10°) was determined following the suggestions of Cassens et al., (1995). The 
reflectance spectra, every 10 nm, between 400 and 700 nm were also obtained. Colour determinations were made by means of a p 
Minolta CM-2002 spectrophotometer. American Meat Science Association Guidelines for colour measurements were followed {Hunt 
etal., 1991).
Statistical Analysis. Each parameter was tested in triplicate. Statistical analysis (ANOVA) and Tukey's test were applied {Affifi & q( 
Azen, 1979). The statistical data analysis was undertaken using the statistical package BMDP ver. 9.0. i

Pa
Results and Discussion. pa
Lightness (L*): ANOVA results showed differences (P<0,01) for mincing and paprika factors, but not for time factor. These results 
indicated that L* modifications due to paprika addition were made at the moment that this spice was added. L* increasing with the pe 
degree of mincing and being highest in the fine samples (table 1). Mincing has been seen to modify lightness values in other studies ^
of lean meat. The results obtained in this study, suggesting that the modifications in the structure of the meat caused by mincing are fjj,
responsible for this increase. This might also be responsible for the increased L* values obtained with higher degrees of mincing Sz- 
since the structural breakdown of the muscle is that much greater and so more water from the sarcoplasm is made available on the Qa 
surface of the batter. The incorporation of air by the action of mincing should also be taken into account since this increases L*, a  ̂ (15 
greater dispersion of light being caused by the air bubbles trapped in the paste {Palombo et al., 1989). L* values were highest in the 
samples without paprika, diminishing when paprika was added to the minced meat (table 1). Paprika, like other spices absorbs water. par 
This absorption depends on the content of compounds with high molecular weight and on the size and number of particles. Fer
Redness la*): ANOVA results showed differences (P<0,01) for all factors studied, a* values diminishing during resting stage (figure ,Vju 
1). Has been reported that during paprika oxidation the a* values decreased {Grau, 1996), therefore the decrease in a* values during Gje 
the resting stage, observed in this study, could be indicated a incipient paprika oxidation, a* diminishing with the degree of mincing Go 
and being smallest in the fine samples (table 1). It has been suggested that this coordinate is related with the myoglobin (Mb) content yaj( 
{Johansson et al., 1991), and this was confirmed by Fernandez-Lopez (1998) who also pointed out that a* values fall with increasing Gra 
levels o f metmyoglobin. The diminution in a* caused by mincing degree being due to the changes in the different states of Mb. a* Pro 
values increased when the paprika was incorporated to the sample. Paprika has a lot of red components (capsanten & capsorruben)  ̂ HUl 
(Biacs et al., 1989; Levy et a l, 1995) which have a great contribution to redness and could be the responsibles to a* increase in the Shp 
meat batter added with this spice, a* values obtained for paprika (25.33±1.85) were similar to a* values obtained for samples with 3°/» loft 
of paprika in the two levels o f plate mincing (table 1), therefore, at these paprika concentration, a* values depend on paprika- Swt 
disguising lean effect. These effect was not been observed at the fine mincing. Jud
Yellowness lb*): ANOVA results showed significant differences for each factor and their interactions (P<0,01), but no for time factof Lev 
(P>0,05). b* values were highest in 20 mm mincing, diminishing when the mincing were more intense (table 1). b* values were (Qa, 
smallest for samples without paprika and increasing when these spice was added. Paprika has a lot of yellow component* tv{a| 
(criptoxantene & zeoxantene) {Farrel, 1990; Navarro & Costa, 1993) which would be the responsible for b* increase in sample* Nay 
added with paprika, b* values obtained for samples added with 3% of paprika were higher that obtains for paprika (table 1), so the  ̂ Pa|c 
value of this coordinate depends both the paprika as the yellow components of lean meat. These contribution is different depending pr0c 
on mincing level, being highest when the structural breakdown o f the muscle is smaller. Fere
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Table-),- Average values for colour coordinates of three meat mincing level added with different paprika concentrations
MINCING l e v e l FINE 10 mm
PAPRIKA CONCENTRATION (%) 0 1.5 3 0 1.5 3 0 1.5 3
Lightness (L*) 48.99a 47.89a 41.17b 38.10c 37.50c 24.02d 42.96e 30.05f 24 92c.Redness (a*) 6.89a 16.44b 18.85c 8.08d 15.67b 25.33e 9.99f 24 18a 26 29e.Yellowness (b*) 16.31a 22.37b 24.58b 14.39c 18.32d 35.63e 10.04f 39 71g 41 45h41 n values with the same letter within the same row do not significantly differ (PX),05)
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M ^ tance Spectra: Papnka effect on reflectance spectrum of the three mincing levels was similar. Figure 2 shows reflectance 
spectra o f 20 mm mincing added of different paprika concentrations. It can be observed as the typical form o f pork lean meat 
retlectance spectrum disappears, and turn up paprika reflectance spectmm. Paprika reflectance spectrum has low reflectance values 

ween 400 and 520 nm wavelength (orange and red zones). Reflectance spectra for samples added with paprika (1 5 & 3 0%) 
showed not differences at these wavelength, but is beginning with these values when is possible to difference these two paprika 
concentrations. Beginning with these results, it could be note that in samples added with paprika, the use of reflectance ratios
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Conclusions.

Pan,™ L,8¡ltness incr®ased w,th the degree of mincing and decreased when paprika was added. Redness was the only colour 

Papríkam itsacomprsltionVO Ut'° n dUnn8 reStm8 time' The ^  ° f  reflectance ratios is not suitable in meat products which include
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