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Abstract – The aim of this work was to determine 

the quality of fermented sausages manufactured 

with back fat from entire male pigs and the effect of 

salt reduction (sodium replacement by KCl). For 

this purpose, physicochemical parameters (weight 

losses, pH, aw, color and texture parameters) and 

consumer acceptability were analysed. Salt 

reduction showed a lower effect on the parameters 

analysed than the use of boar backfat. The use of 

boar backfat produced high weight losses, low pH, 

low a* and b*, high hardness and chewiness and low 

springiness and cohesiveness. However, consumer 

acceptability was not affect by salt reduction neither 

by the use of boar backfat. 
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I. INTRODUCTION 

 

Male piglet used for pork production are usually 

surgically castrated to reduce aggressive and 

sexual behavior and to avoid mainly boar taint 

taste and odor which is unpleasant for consumers. 

However, surgical castration of male piglets had to 

be carried out with prolonged analgesia and/or 

anaesthesia since 2012 and its use will be stopped 

by the end of 2018 due to a European initiative [1]. 

Several advantages involve the use of entire male 

pig such as its faster growth, eat less food, convert 

food to liveweight gain more efficiently and 

produce leaner carcasses than castrates [2]. 

However, negative aspects are also present such as 

a lower kill out percentage, higher proportion of 

dark, firm and dry meat, lower bacon yield and 

less favorable joint proportions [3].  

Two compounds are mainly responsible for boar 

odor, androstenone and skatole [3]. Boar odor can 

be mask in dry fermented sausage due to the 

chemical and biochemical changes which take 

place along ripening process, smoke, use of spices 

or its cold consumption [4]. However, only 

Stolzenbach et al. [4] and Meier-Dinkel et al. [5] 

studied the effect the use of boar fat on the sensory 

quality in dry fermented sausages from northern 

Europe. However, few studies have dealt with 

Mediterranean slow fermented sausages.  

In addition, a major concern in the production of 

healthy meat products is salt reduction [6]. Salt 

can affect flavor perception and therefore, the final 

quality. Therefore, the purpose of this study was to 

evaluate the quality of fermented sausages 

manufactured with back fat of entire male pig and 

salt reduction. 

 

II. MATERIALS AND METHODS 

 

Four treatments of dry fermented sausages were 

manufactured with back fat of castrated male or 

entire male and different salt contents; control 

treatment with back fat of castrated male (C) and 

entire male (MC) with equal 2.7g/kg salt content; 

and the same treatments (RS and MRS) but 

reduced in 25% salt content using KCl [6]. Three 

replications of the experiment were carried out. 

Weight losses, pH, aw, color (L*, a*, b*), TBARS, 

and texture profile analysis (TPA) were performed 

at the end of the ripening process [6].   

A sensory analysis was carried out with 94 

untrained consumers according to Corral et al. [6]. 

The consumers evaluated the overall quality using 

9-box hedonic scale (1extremely dislike – 9 

extremely like). Data acquisition was performed 

using Compusense® five release 5.0 (Compusense 

Inc., Guelph, Ontario, Canada). 

Effect of back fat castrated/entire male and salt 

reduction on pH, aw, weight losses, texture 

parameters color and sensory acceptability were 

performed by a two factor analysis of variance 

(ANOVA) using statistic software XLSTAT 

2009.4.03 (Addinsoft, Barcelona, Spain). Fisher 

test was used to evaluate differences among 

treatments. 

 

III. RESULTS AND DISCUSSION 

 

Fig. 1 shows the pH, aw and weight losses values. 

The salt reduction produced differences in pH, aw  
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Figure 1. Effect of back fat of entire male pig and salt 

reduction on pH, aw and weight losses in dry 

fermented sausages. 

 

and weight losses while boar fat only in weight 

losses and pH. The highest weight losses were 

found in the two treatments manufactured with 

boar fat probably due to the fact that backfat from 

entire male contains more water, more protein and 

less lipid than backfat from castrates and gilts [7]. 

Small differences of a decimal were found in pH 

values, being not important for these products as 

reported by Meier-Dinkel et al. [5]. RS treatment 

shows the highest aw value as previously indicated 

by Corral et al. [8]. 

The color of sausage was measured obtaining L*, 

a* and b* coordinates (Fig. 2). Redness and 

yellowness (a* and b* coordinates, respectively) 

were affected by boar fat and redness also by salt 

reduction. RS showed a higher redness than MC as 

salt reduction could have an effect on 

Micrococcaceae that has nitrate reductase activity 

implicated in the color development of fermented 

sausages [9]; although other authors [6] did not 

observed salt reduction effect on colour 

parameters. According to boar fat, it is not clear its 

 

 

 

 

 

 

 

 

 
Figure 2. Effect of back fat of entire male pig and salt 

reduction on colour in dry fermented sausages. 

 

effect on colour, Babol & Squires [7] reported a 

high pale in entire male while others [10] did not 

found this effect. In our study, only MC showed 

the lowest yellowness. 

Sausage TPA parameters showed that hardness 

and consequently chewiness were affected by the 

use of boar fat and salt reduction while springiness 

and cohesiveness by boar fat (Fig. 2). As 

aforementioned [7], backfat from entire male 

produced the highest hardness and chewiness. In 

addition, a reduction of these parameters was 

observed in salt reduced treatments [11]. Backfat 

from entire male is easily separated from other 

tissues due to the high level of unsaturation [7]. 

This fact can be the reason for the lowest 

cohesiveness found in sausages manufactured with 

boar fat. 

Finally, a sensory analysis was performed with 94 

consumers composed of 62 women and 32 men. 

41% of them consume dry sausage between 2-3 

times/per month and 85% of them were aware of 

animal welfare. No significant differences were 

found among treatments in the overall 

acceptability by consumers (Fig. 4). Corral et al.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. Effect of back fat of entire male pig and salt reduction on texture in 

dry fermented sausages. 
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Figure 4. Effect of back fat of entire male pig and salt 

reduction on sensory overall quality in dry fermented 

sausages. 

 

[6] reported that overall acceptability of low salt 

dry sausages substituted by KCl did not product 

significant differences respect to unreduced salt 

sausage. On the other hand, ripening process 

could have masked the boar odor achieving an 

acceptable product manufactured with boar fat 

and reduced salt. Although, it should be taken 

into account that all consumers are not sensitive 

to boar odor [7] and the use of untrained 

consumers could produce a high data variability 

which could have hidden the results from those 

sensitive to boar odor. 

 

IV. CONCLUSION 

 

Boar fat showed a higher effect on the parameters 

analysed than salt reduction producing  high 

weight losses, low pH, low a* and b*, high 

hardness and chewiness, low springiness and 

cohesiveness. However, an acceptable dry sausage 

was achieved.  
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