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Abstract  
This paper presents the results from examination on impact of cold-pressed olive oil on the chemical composition 

and oxidative changes (degree of acidity and peroxide value) of Kranj sausage. For this purpose, four groups of 

national sausage have been produced. The first group was produced without addition of olive oil (control group), 

the second one with addition of 3g/kg, and the third one with addition of 4g/kg and the fourth group with addition 

of 5g/kg olive oil. After production, the groups of sausages were vacuumed and stored in refrigerator at 

temperature from 0 to +4°С. The chemical composition of the groups of sausages was examined on the first and 

on the fortieth day of production, and the degree of acidity and peroxide value were examined on 1st,10th,20th,30th 

and 40th day of production. The degree of acidity of the control group of sausages ranges from 3.13 to 5.21, while 

the degree of acidity of the other groups ranges from 2.03 to 3.84. The peroxide value of the control groups of 

sausages ranges from 0.39 to 1.31, and the acidity of other groups of sausages ranges from 0.38 to 1.33. The 

obtained low values of degree of acidity and peroxide value most likely result from small concentrations of cold-

pressed olive oil and vacuuming of the sausages. Used concentrations of olive oil in the groups of sausages do 

not have statistically significant impact on the chemical composition of the sausages.  

 

Practical applications  
The use of cold- pressd olive oil as an functional component that possesses antioxidant, antibacterial and 

functional properties, it can be successfully declared in the production of Kranj sausages, without changing the 

sensory properties of the products. 

 

Key words: production, oxidative changes, chemical composition 
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Introduction 
 

The olive oil is obtained from fruits of olive tree (Olea 

europea sativa), family Oleaceae. The olive has 

always been a symbol for glory, peace and abundance. 

The olive branches have been used for coronation 

after bloody wars and friendly games (Carrasco-

Pancorbo et al. 2005; Conde et al. 2008, quoted by 

Čorbo and Djordjevic 2010). 

Raising olives and production of olive oil dates from 

Bronze Age (3150 to 1200 BC), (Vosen 2007), quoted 

by (Dimic et al. 2016). In that time it has been called 

liquid gold.  

Nowadays, olive oil is spread in the nutrition of people 

worldwide, especially on the Mediterranean. Garcia-

Gonzales et al. (2007) quoted by (Dimic et al. 2016) 
emphasize that the method of nutrition practiced by 

people who live on the Mediterranean is 

recommended for long and healthy life by the World 

Health Organization. The olive oil has positive and 

multiple impacts on people’s health. The worldwide 

consumption of olive oil increases constantly, due to 

the positive characteristics of this oil, compared to 

other oils in people’s nutrition (Čorbo and Djordjevic 

2009). 

Olive oil contains alpha tocopherol, carotenoids, 

sterols, phenols, and chlorophyll, which are 

biologically active components, and it is also rich in 

mono non-saturated fatty acids (Čorbo et al. 2013). 

The area of raising, method of processing and 

time of harvesting of the olives has significant 

impact on the presence of these bio-active 

components in the olive oil (Čorbo et al. 2013). 

Thanks to the rich content of anti-oxidative 

components, the olive oil has anti-inflammatory effect 

and decreases the risk from cardiovascular diseases 

and breast cancer (Pappa et al. 2000; Garcia-Gonzales 

et al. 2007). 

The objective of our examination is to examine the 

impact of cold-pressed olive oil on the chemical 

composition, the degree of acidity and the peroxide 

value of the Kranj sausage, produced in the meat 

industry in the R. Macedonia. 

 

Materials and Methods 
 

Materials 
 

Raw materials  

The Kranj sausage produced in the meat industry in 

the R. Macedonia served as a material for  

examination. According to the Rulebook for demands 

regarding quality of minced meat, meat preparations 

and meat products (Official Gazette of Republic of 

Macedonia No. 63 from 29.04.2013), this sausage 

belongs to the group of semi permanent, coarse 

chopped boiled sausages. According to the Rulebook, 

the content of total meat proteins in the Kranj sausage 

should be 12% minimum. The production of the 

sausage was in compliance with all sanitary and 

veterinary regulations applicable in Macedonia.  

 

Production technology 

The recipe used for production of the sausage is as 

follows: 25.00 kg pork – second category, 15.00 kg 

pork – third category, 15.00 kg meat dough, 15.00 kg 

hard fatty tissue, 20.00 kg suspension from pork skin, 

10 kg hard water, 15.00 kg emulsifier, 0.7 kg 

polyphosphate, 2.0 kg nitrite salt, 1.8 kg spice for 

Kranj sausage 0.400 kg.   

The olive oil was added during preparation of the mix. 

The mix is stuffed in pork small intestines. Four 

groups of Kranj sausage were prepared for the 

experiment.  

I group – without addition of olive oil (control group) 

II group – with addition of 3g/kg olive oil  

III group – with addition of 4g/kg olive oil 

IV group – with addition of 5g/kg olive oil   

After preparation and mixing, the mix is stuffed in 

natural pork intestines with diameter 32-34 mm. After 

stuffing and pressing, the sausage were thermally 

processed, according to the following formula: 35 

minutes drying at 62ºС, 20 minutes smoking at 62 ºС, 

35 minutes boiling at 78ºС.  

After thermal processing, the sausages were 

vacuumed with vacuum machine Vebomak. After 

vacuuming, the sausages were stored at refrigerator at 

temperature of +4 ºС. 

 

Determination of chemical composition 

The chemical composition was examined on the 1st 

and 40th day of production. The examination was 

performed on the content of proteins, fats, water and 

mineral matters in the groups of sausages. The protein 

content was examined by using Kjeldahl method. The 

moisture content was determined by means of drying 

at 103± 2°C up to constant mass. The fats were 

determined according the international AOAC 

method, and the mineral matters were determined by 

means of burning and combustion (4-5 hours) at 525 - 

550°C (ash in meat, 1997).  
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Degree of acidity and peroxide value 
The degree of acidity and the peroxide value were 

examined on the 1st, 10th, 20th, 30th and 40th day of 

production. The degree of acidity was examined 

according to the method MKC EN 1410 (2007). The 

peroxide value was examined according to the method 

MKC ISO 27101 (2011).  

 

Statistical analysis 
Each parameter was determined after three 

repetitions, and the results are presented as mean 

value ± Sd. The obtained results are mathematically 

and statistically processed in Microsoft Excel, 2003.  

 

 

Results and Discussion 
 

Determination  of  chemical composition  

The results from the impact of cold-pressed olive oil 

on the chemical composition on Kranj sausage are 

given in (Table 1). From the table it could be seen that 

the differences in the chemical composition of the 

examined groups of sausages on the 1st and the 40th 

day of production are small and statistically 

insignificant. The protein content in the examined 

groups of sausages on the 1st and the 40th day of 

production is bigger than 12 %, amount stated in the 

Rulebook for demands regarding quality of minced 

meat, meat preparations and meat products (Official 

Gazette of Republic of Macedonia No. 63 from 

29.04.2013), which is most likely result of the quality 

of meat used in the production of Kranj sausage.  

From the above mentioned, it could be concluded that 

the used concentrations of cold-pressed olive oil in the 

groups of sausages do not have impact on their 

chemical composition during storage at temperature 

of 4°С. 

 

Determination  of  acidity and peroxide value 
The degree of acidity and peroxide value in each 

examined group of sausages increase from the 1st to 

the 40th day of production. Biggest increase of degree 

of acidity and peroxide value has been noticed in the 

control group of sausages (3.13 – 5.21 for degree of 

acidity and 0.39 – 1.31 mmol/kg for peroxide value). 

Smallest increase of the values of acidity and peroxide 

value is noticed in group IV (3.14 – 3.60 for degree of 

acidity and 0.49 – 1.11 mmol/kg for peroxide value).  

The sensory changes in sausages are noticeable only 

when the peroxide value is bigger than 5 mmol/kg 

(Ostrić-Matijashević 1963).  

From the obtained results (Table 2) it can be 

ascertained that oxidative changes in the examined 

groups of sausages are not emphasized. The obtained 

values of degree of acidity and peroxide value are low 

and most likely result from anti-oxidative activity of 

cold-pressed olive oil and vacuuming of the sausages. 

Severini et al. (2003) have examined the effect of 

usage of extra virgin oil, by replacing hard fatty tissue 

in production of salami with olive oil. For that 

purpose, four groups of salami have been prepared, 

and in the production, the hard fatty tissue has been 

replaced by extra-virgin oil. The first group has been 

produced without addition of extra-virgin oil, the 

second group with replacement of hard fatty tissue 

with 33.5% extra-virgin oil, the third group with 

replacement of hard fatty tissue with 50% extra-virgin 

oil and the forth one with replacement of hard fatty 

tissue with 66.5% extra-virgin oil. They have 

determined that the replacement of hard fatty tissue 

with extra-virgin oil does not have significant impact 

on physical, chemical and sensory characteristics of 

the salami. Regarding the oxidation and loss of 

organoleptic quality, the addition of extra virgin olive 

oil, rich in monounsaturated fatty acids, did not reduce 

the shelf life. They say it is possible to produce this 

kind of product, with a good taste, similar to the 

traditional, but with healthier features. 

Ansorena et al. (2004) have performed an examination 

of dry fermented sausages produced with partial 

replacement of hard fatty tissue with virgin oil. Also, 

they have examined the effect of the oxidation process 

by adding (VNT and BNA) in one of the modified 

series, whereby they have determined that addition of 

olive oil with anti-oxidants combined with vacuumed 

package gives better results regarding slowing down 

oxidative changes.   

Muguerza et al. (2003) have replaced 20% hard fatty 

tissue with olive oil in the method of production of 

Greek sausage, whereby they have determined 

decrease of the oxidation process of fats in Greek 

sausages produced with replacement of 20% hard 

fatty tissue with olive oil.  

The differences between our obtained results and the 

results from examinations of the abovementioned 

authors are most likely result of used bigger 

concentration of olive oil and replacement of hard 

fatty tissue with olive oil in the production of the          

aforementioned sausages. 
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Conclusions 
From the performed examinations and the obtained 

results it could be concluded that the used 

concentrations of cold-pressed oil in the groups of 

sausages do not have impact on their chemical 

composition. Used concentrations of cold-pressed oil 

do not have impact on the oxidative changes of the 

examined groups of sausages.  
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Table 1. Chemical composition of Kranj sausage groups on the 1st and the 40th day of production  

(Mean ± SD) 
 

1st day of production 

Parameters (%) Group  I Group  II Group  III Group  IV 

Water 58.38±0.18 58.70±0.12 58.94±0.28 58.21±0.10 

Fats 20.00±0.22 20.50±0.15 20.00±0.16 20.50±0.24 

Proteins 14.93±0.28 14.98±0.26 14.71±0.14 14.77±0.20 

Mineral matters (ash)   3.14±0.15 3.23±0.17   3.22±0.20   3.21±0.18 

40th day of production 

Parameters (%) Group  I Group  II Group  III Group  IV 

Water 59.16±0.10 59.21±0.16 58.26±0.18 58.43±0.12 

Fats 21.00±0.22 20.00±0.15 20.50±0.17 21.00±0.28 

Proteins 14.56±0.14 15.44±0.10 15.31±0.12 15.67±0.15 

Mineral matters (ash)   3.13±0.20 3.22±0.24    4.31±0.18   4.65±0.16 
 

 

 

 

 

 

 

Table 2. Acidity and peroxide values of Kranj sausages groups during production 

(Mean ± SD) 
 

Acidity value (AV) 

Day of production Group I   Group  II Group  III Group  IV 

  1 th 3.30±0.20 3.43±0.50 3.65±0.70 3.60±0.40 

10 th 3.51±0.80 3.19±0.40 2.98±0.10 3.19±0.20 

20 th 5.21±0.04 3.01±0.20 2.03±0.08 3.14±0.70 

30 th 3.13±0.30 3.23±0.50 3.89±0.40 3.95±0.20 

40th  4.45±0.80 3.84±0.60 3.65±0.50 3.31±0.40 

Peroxide value (PV) 

Day of production Group  I 

Mean±SD 

Group  II 

Mean±SD 

Group  III 

Mean±SD 

Group  IV 

Mean±SD 

  1 th 1.26±0.80 1.31±0.30 1.33±0.60 1.11±0.20 

10 th 1.31±0.50 0.71±0.40 1.15±0.90 0.82±0.70 

20 th 0.62±0.20 1.17±0.80 0.93±0.60 0.81±0.50 

30 th 0.39±0.70 0.39±0.50 0.38±0.30 0.49±0.02 

40th  0.71±0.05 0.42±0.30 0.52±0.60 0.51±0.80 

 
 

 


