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ABSTRACT

Title: Effects of high pressure processing and ethyl lauroyl arginate on the shelf-life

of ready-to-eat sliced chicken breast roast.

High pressure processing (HPP) is becoming increasingly popular in commercial food
processing as it offers great potential within the food industry. The popularity of the
technology is driven by the need to provide minimally processed foods which are safe,
wholesome and have extended shelf-life that challenge traditional methods of food
processing. High pressures of upto 900 MPa can be used to kill or inhibit microorganisms
without changing the nutritional and sensory properties of the food. However, the
inherent high resistances of bacterial endospores and food enzymes are the major
challenges for the broader application of HPP. Therefore, a hurdle approach is almost
axiomatic for significant widespread use of HPP in commercial food processing.
Therefore, several antimicrobial compounds have been used in conjunction with HPP in a
hurdle approach to improve the overall quality of the products. Ethyl lauroyl arginate
(LAE) has not been investigated in combination with HPP. LAE is a novel antimicrobial
compound derivative of lauric acid, L-arginine and ethanol, all of which are naturally
occurring substances. LAE can extend the shelf-life of products due to its antimicrobial
action on spoilage microorganisms during refrigerated storage. Therefore, the objective
of this study was to investigate the effects of HPP and LAE on the shelf-life of ready-to-
eat (RTE) cooked chicken breast roast during storage at 4°C for 16 weeks. The RTE
cooked chicken breast roast was prepared using portions (samples) of freshly marinated
chicken breasts, which were cooked to an internal temperature of 75°C for 5 minutes, and
then cooled (4°C), sliced (60 mm) and vacuum-packaged. The study was conducted in
two phases, each carried out for 16 weeks. The first phase comprised of fourteen unique
treatments which were screened by microbial and instrumental analysis. Based on the
results of the first phase, five treatments were selected for further work. Similar tests

were carried on these treatments, in addition to sensory evaluation.



The effects of HPP at 450 MPa and 600 MPa pressures at 1 min, 3.5 min and 5 min hold
times respectively, on the shelf-life of RTE sliced chicken breast roast were studied for
16 weeks during storage at 4°C. HPP in combination with LAE (200 ppm) was also
investigated using similar treatment pressures, hold times and storage conditions. The
effects of LAE (200 ppm & 315 ppm) alone on the shelf life of RTE sliced chicken breast
roast was studied for 16 weeks when stored at 4°C. RTE sliced chicken breast roast
samples without any preservative and/or HPP treatment served as the controls. Aerobic
plate counts (APCs), lactic acid bacteria (LAB) and yeasts and moulds (Y&M) were
analyzed in five samples from each of the treatments at regular intervals for upto 16
weeks. Instrumental analyses of color and texture were also conducted on the samples to
determine any significant changes during storage at 4°C. Five sample treatments were
selected after screening and evaluated by consumer sensory analysis using a 9-point
hedonic scale. Analyses for APCs, LAB, Y&M, color and texture were also conducted on
the selected samples during refrigerated storage. Survival analysis methodology was used
to estimate the consumer sensory shelf-life of the selected treatments at 25% and 50%

rejection probability.

The results showed the potential of using HPP to extend the microbiological and
consumer sensory quality of the products. Samples treated with HPP alone, and HPP in
combination with LAE (200 ppm) at 600 MPa inhibited the growth of APCs for 16 weeks
when stored at 4°C. However, there was no significant (P>0.05) difference in the
microbial shelf-life of samples treated with 200 ppm or 315 ppm LAE. No significant
(P>0.05) changes in color and texture were detected in all the treatments. Further, no
LAB or Y&M were detected in all the sample treatments for the entire storage period at
4°C. Samples treated with HP at 600 MPa for 1 min and 5 min, HPP+LAE (200 ppm) at
600 MPa for 1 min, LAE at 200 and 315 ppm were evaluated by a consumer sensory
panel at different storage times. The results of the consumer sensory analysis showed no
changes in color, texture, flavour and freshness of the HP-treated and HPP+LAE (200
ppm)-treated samples. LAE-treated (200 and 315 ppm) samples were not acceptable by a
consumer panel at week 12. A maximum sensory shelf-life of >16 weeks at 50% and 13.8

weeks at 25% rejection probability was obtained for samples treated with HPP at 600



MPa for 1 min. Therefore, samples treated at 600 MPa for 1 min had stable sensory
properties and were well-accepted by a consumer panel. Also, the samples had good

microbiological quality.
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