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     AIMS 

 

Foods of animal origin, among them meat as well, easily spoil by virtue of their 

chemical composition, thus their shelf-life is relatively short and as a consequence of this 

significant nutrient losses occur that have serious economic consequences, too. At the same 

time one can not neglect the fact that among spoilage-causing micro-organisms there are 

pathogens, too, that pose health concerns. 

My aim was to examine what possibilities are there in the physical and chemical 

preservation methods or their combinations to extend the keeping quality of meat. 

Out of the physical processes I wanted to determine the inhibitory and destructive effect 

of ionizing radiation on micro-organisms, and the combined effect of aerobic and vacuum 

packaging and cold storage in chicken meat model. I wanted to determine the effect of 

treatment as a function of irradiation dose and storage time by the changes in the counts of 

different micro-organism groups. 

I chose high hydrostatic pressure as another physical treatment. In this case beside the 

natural microflora of chicken meat and beef I investigated the survival of Listeria 

monocytogenes and Bacillus cereus, as health hazardous micro-organisms as a function of 

high hydrostatic pressure and nisin, used as preservative. 

From the chemical preservatives I wanted to study the effect of trisodium-phosphate 

dipping solution on the microbial contamination of chicken meat, and examine the possibility 

of decreasing the presently used chemical concentration so that at the same time shelf-life of 

cold-stored meat is increased. 
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MATERIALS AND METHODS 

 

Chicken wing, chicken breast and thick flank of beef were used in the experiments. One, 

two, three and four kGy doses were used for irradiation, aerobic and vacuum packaging were 

applied and samples were stored at 8-10 and 3-4 °C, respectively. I studied the growth of 

mesophilic aerobic bacteria, pseudomonads and enterobacteria as a function of treatment, on 

the basis of which the time needed to reach the critical contamination level determines the 

shelf-life that indicates the efficiency of the treatment. 

Chopped chicken breast and thick flank of beef were examined for their natural 

microflora, and after inoculation with Listeria monocytogenes and Bacillus cereus in the 

pressure range of 0-800 MPa. Count of mesophilic aerobic cells and pseudomonads were 

tested in chicken meat and changes in the count of Listeria monocytogenes and Bacillus 

cereus spores in beef. Effect of pressure on dormant and heat-activated spores was examined 

with and without nisin addition in order to get information about the inhibitory effect of nisin. 

I could determine the threshold pressure values for the various micro-organisms thus exact 

description of the eventual applications becomes possible. 

Trisodium-phosphate dipping solution was used to investigate the keeping quality of 

chicken wing to determine a dipping solution concentration lower than the presently used one 

but still effective.  I wanted to study the effect of the treatment on the decrease in the initial 

contamination of meat by mesophilic aerobic cells, pseudomonads and enterobacteria and the 

growth rate of surviving micro-organisms to find out the delay in reaching the critical 

contamination limit that unambiguously determines the shelf-life of meat. 

Mathematical statistical methods were used to evaluate the results. 
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NEW SCIENTIFIC RESULTS 

 

1. Ionizing radiation by 2 kGy dose increased the relative shelf-life of chicken wings 

packed in polyethylene foil bag and stored at 8-10 °C by 5-6-fold, in vacuum packaging and 

stored at 2-3 °C by 12-fold. Count of enterobacteria was decreased by 4,5-5 orders of 

magnitude, and it reached 10
5
g

-1
 value only after 15 days.  

 

2. Cell count of mesophilic bacteria in chopped chicken breast meat was decreased 

already in the pressure range of 120-150 MPa, treatment at 300 MPa caused a 3 orders of 

magnitude decrease. HHP treatment combined with nisin (670 IUg
-1

) reduced the cell count 

by 5 log cycles. Pseudomonads were more sensitive (75 MPa), pressurization by 200 MPa 

resulted in 4 orders of magnitude decrease. Count of colony forming units in chopped beef 

inoculated by Listeria monocytogenes decreased already around 250 MPa, at 450 MPa CFU 

showed 6 log cycles decrease. Influence of nisin on increasing this effect was hardly 

measurable. 

 

3.  Dormant spores of non-heat activated psychrotrophic Bacillus cereus were very 

resistant (D10 =769,2 MPa) in chopped beef as an effect of high hydrostatic pressure. 

Resistance of Bacillus cereus decreased (D10 = 294,1 MPa) in samples stored for 2 weeks at 4 

°C after high pressure treatment according to the survival curve referring to the death of 

injured cells. 

D10 value of heat treated spores (80 °C, 10 min) was 588,0 MPa, that increased to D10 

= 1000 MPa after a 16-day storage at 4 °C calculated from the regression line. This indicates 

that in the heat treated and subsequently pressurized population the presumably sub-lethally 

damaged cells repaired their injuries during the storage period, and as a consequence of this a 

similar or, resulting from the error of the test method, higher colony count could be 

determined.  

 

4. Dipping of chicken wings in 7,6% trisodium phosphate solution for 1 minute 

decreased the cell count of mesophilic aerobic bacteria, enterobacteria, and pseudomonads by 

2,5 orders of magnitude, relative shelf-life increased by 5,4-fold compared to the untreated 

samples stored at 3-4 °C temperature. As a consequence, various microbe groups reached the 

critical contamination level in different times, thus the shelf-life was extended. 
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5. Regression data calculated from the equations of growth curves fitted on the colony 

counts of mesophilic aerobic bacteria, enterobacteria, and pseudomonads showed that growth 

rate of mesophilic aerobic bacteria and enterobacteria decreased as a function of trisodium 

phosphate concentration, while that of pseudomonads practically didn’t change. No 

significant differences in the maximum cell count yield were observed between groups. 
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