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Summary. The demand for high-quality safe meat products has been increasing. In the study, the 
effects of chosen antioxidants (rosemary, coenzyme Q10, taurine, and creatine) on minced pork meat 
quality were evaluated. The pork was obtained from Lithuanian producer X without any added water 
or spices. The study assessed the effects of selected antioxidants in combination with bacterial cultures 
(Staphylococcus xylosus and Pediococcus pentosaceus) on microbial, physical, chemical and sensory 
indicators as well. Testing was done on day 1 to day 5 of the study at a 2–4°C temperature, under aero-
bic conditions. Samples with mixtures of rosemary and other natural additives reduced the pH, amount 
of yeast and mould, and amount of biogenic amines, acids, and peroxides compared with control. The 
visual quality of the meat was also improved; therefore, rosemary, in addition to other natural additives, 
could be used in preparation of new meat products. 

  
Introduction 
Meat and meat products occupy one of the most 

quality proteins, essential amino acids, vitamins, 
 

Therefore, more and more consumers and scientists 
have recently been discussing the quality and healthi

. Due to synthetic antioxidants that cause toxic 
effects, there is an increased demand for natural an

. Currently, there is a high interest 

.
larly interesting because of their impact on oxidative 
stress suppression which could lead to the prevention 

. Natural 
antioxidants in products postpone oxidative lipid deg
radation, improve food nutritional value, quality and 

They also have a positive impact on health by protect
ing biologically important cellular structures, such as 
membrane lipids and proteins, DNA, from reactive 

are major components of most plant extracts that de

. They act as free radical inhibitors and as 

. Natural food additives are also 
useful in attempting to reduce the amount of biogenic 

are toxic nitrogenous compounds and are often used 

nating biogenic amines as much as possible seems to 

Another alternative that can ensure effectiveness 
of the technological process and safety meat products, 
are bacterial cultures which usually contain lactic acid 

have shown that using bacterial cultures improved 

can be digested with proteases and thus have no effect 

tures are usually not used, but in order to ensure the 

without preservatives, the use of bacterial cultures is 

The aim of this research was to evaluate the ef
fect of added antioxidants and bacterial culture mix
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Materials and Methods.
notch were purchased from the Lithuanian manu

ginning of the technological process, the meat was 

stances and their selected concentration relied on 

During the study, the effect on microbiological, phys
icochemical and organoleptic characteristics of select

S. xylosus, P. 
pentosaceus
were carried out on day 1 to day 5, under aerobic 

Combinations of compounds used in study were as 

pH measurement 
The pH of the sample was measured according 

to the standard method for determination of meat 

Microbiological analysis 

sample and aseptically weighed into a sterile stom

m/V

Escherichia coli E. coli

mined using a pour plate technique on the tryptone, 

chloramphenicol selective supernatant, incubating for 

philic bacteria was determined on plate count agar 

formed into the logarithm of the number of colony 

Biogenic amines content 

putrescine, cadaverine, histamine, tyramine, and 

small pieces and mashed mechanically using a ho

o

®

Free radical scavenging activity (DPPH assay)

Acid value 
Acid value of the extracted lipids was determined 

Peroxide value 

2

Fatty acids content 
The amount of fatty acids was determined by the 

samples were prepared according to the standard EN 
. Fatty acids were 



10

Veterinarija ir Zootechnika 2020;77(99)

esters was performed using gas chromatograph Shi

. The fatty 

Colour determination 

were L*, a* and b*

Statistical Analysis of the Data 

cant level of p  

method, and the Dunnet test was applied when the 
t test was 

used to determine average values of indicators, stan
dard deviations and 
tion was considered reliable when p  

 
Results and Discussion 

all groups of examined samples, the pH was evenly 

The lower pH values in inoculated samples could be 
related to the fact that the inoculation of the bacterial 

The number of E. coli, which depends on the qual
ity of the raw material and hygiene conditions during 

10

E. coli was observed 
in all samples with bacterial cultures compared with 

lower E. coli counts in inoculated samples compared 
E. coli counts 

could be explained by the pH decrease and the growth 

The total number of mesophilic aerobic bacte

10

10
 samples of minced 

A slight increase in the number of yeasts and 

samples with added antioxidants and bacterial cul

putrescine are the main amines found in meat products 

 

    

Samples
After120

a a a

a a a

a a a

a a a

a a a

a a a

Control a b b

Table 1. 
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Samples
After  120

Escherichia coli

a a a

a a a

a a a

b a a

b b a

b b a

Control b c b

Total mesophilic aerobic 
bacteria

 a  a  a

 a  a  a

 b  a  a

 b  a  a

 a  a  a

 a  a  a

Control  a  a  a

Sum of yeasts and moulds

a a a

a a a

a a a

a a a

a a a

a a a

Control a a a

  

Table 2.  
10

Samples
After  120

Total biogenic amine 
content

 a  a  ab

 a  a  a

 c  b  b

 c  b  b

 a  b  b

 b  a  a

Control  b  a  a

 a  a  a

 a  a  a

 b  ab  ab

 b  a  a

 a  a  a

 c  a  a

Control  c  a  a

  

Table 3. 



12

Veterinarija ir Zootechnika 2020;77(99)

genic amines increased in all samples during storage, 

 

  
from the enzymatic decarboxylation of amino acids 

higher the amount of spoilage microorganisms, the 

The same trend of increase can be seen in the 

and tyramine into account and is the sum of these 

trosopyrrolidine, a carcinogenic nitrosamine, as well 

many adverse effects on human health, such as high 

  

and bacterial cultures were the best at reducing bio

genic amines and are a valuable additive to prevent 
the accumulation of high levels of toxic biogenic 

antioxidant activity and can be used in the meat in

free radical binding was in samples with a mixture of 

and the number of peroxides were effectively reduced 

duction in oxidation of lipids during the production 

Antioxidants have a positive effect on the reduction of 

meat and its products with a higher content of poly
unsaturated fatty acids compared with saturated fatty 

bacterial cultures additives in the samples tested was 

Samples
After  120

Control

Acid value

Control

Control

Table 4. 
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Most of the saturated fatty acids were found in 

rated fatty acids was found in sample 2 of minced 

Color is a very important factor in the quality of 

meat not only an aesthetic appearance, but also is re
a*

Muscle color refers to the amount of protein 

into oximyoglobin, which gives the meat a red

 

Samples

Control

Saturated fatty 
acids

 a  b  b  a  b  ab  b

Monounsaturated 
fatty acids

 a  a  a  b  b  a  ab

fatty acids
 a  ab  b  a  a  b  a

Trans isomers  a  b  a  a  ab  a  b

acids
 b  b  b  a  b b b

acids
 b  b  a  a  a a  a

acids

 a  a  a  ab  b b b

Table 5. 

Colour Samples
After  120

L *

Control

a *

Control

b *

Control

Table 6. 
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ference between the samples with the added an

also noticeable as the extract had an effect on red 

b*

ference between control and samples with added bac

Conclusion 

extract has antioxidant activity and can be used in the 

studied samples, and yeasts and moulds were best re

also reduced the amount of acids and peroxides, as well 

The effect of each antioxidant is different when 

cantly higher in mixtures with other antioxidants, and 

not only the chosen concentration but also the com

effect of the antioxidant on the safety and quality of 

with not only strong antibacterial but also antioxida
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