Shelf-life extension of cooked meat products by high hydrostatic pressure treatment combined with natural preservatives
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Introduction Cooked meat products like cooked ham are often sliced and MAP packaged before distribution. These manipulations unavoidably result in recontamination, and this reduces the shelf-life and compromises the safety of the product. HHP can be used for the in-pack treatment of such sliced meat products [1,2]. In this context, we conducted a study on the extension of the microbiological shelf-life of sliced and modified atmosphere packaged cooked ham by high hydrostatic pressure treatment and ‚natural‘ preservatives. 
Materials and methods Cooked ham and cooked ham model product: Commercial packages of sliced cooked ham (~100g) were provided by an industrial company. Cooked ham model product was prepared by KaHo Sint-Lieven (Ghent, Belgium) and contained 2.5% Purasal OptiForm PD Plus (72.8% potassium lactate, 5.2% sodium diacetate) (Purac Biochem, Gorinchem, The Netherlands) or 0.15% caprylic acid (Sigma Aldrich, Germany) and was sliced. Both products were MAP packaged (70% N2 and 30% CO2). High pressure processing: Samples were treated with an 55L pressure unit (Wave 6000/55, NC Hyperbaric, Burgos, Spain). Pressurisation was performed at 450 or 600 MPa (10 minutes, 10°C). Sample storage and microbiological analyses: After high pressure processing samples were stored at 7°C for 12 weeks. At selected times, packages were aseptically opened and the content was transferred to a sterile stomacher bag. The meat (~100g ) was homogenized in 200 ml potassium phosphate buffer (10 mM, pH 7.0) in a stomacher and the following microbiological parameters were determined by plating: mesophilic aerobic count (Plate Count Agar, 30°C, 2 days), lactic acid bacteria (de Man Rogosa Sharp agar, 30°C, 5 days), mesophilic anaerobic count (Reinforced Clostridium Agar, 37°C, 2 days), Brochothrix spp. (Streptomycin Thallium Acetate Agar, 22 °C, 2 days). Shelf-life was defined as the storage time until the mesophilic aerobic count exceeded 10exp7 cfu/g.
Results and discussion The shelf-life of the commercial cooked ham could be extended from 14 to 61 days after a pressure treatment at 600 MPa (10°C, 10 minutes). The shelf-life of the unpressurized cooked ham model product was only extended marginally by the addition of purasal or caprylic acid, approximately 40 days to 45 days. After pressure treatment (600 MPa, 10°C, 10 minutes), the bacterial counts in the cooked ham model product without additives remained unchanged for about 40 days, and the shelf-life was exceeded after 68 days. In the pressure treated cooked ham model product with caprylic acid or purasal, not any bacterial outgrowth was observed during the entire storage period. We conclude that the combination of pressure treatment (600 MPa) and caprylic acid or purasal synergistically extends the shelf-life of cooked ham. 
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