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–– pHpH = 5.5= 5.5--5.8 / 5.8 / AAww = 0.99 (+ = 0.99 (+ temperature)temperature)

�� Microbial growth Microbial growth (spoilage, hazard)(spoilage, hazard)

–– In presence of In presence of OO22 (+ (+ temperaturetemperature))
�� OxidationOxidation (lipids, pigments, proteins)(lipids, pigments, proteins)
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– Vacuum packed chilled beef : > 4 months shelf life at -1°C  !?
• P.H. Imazaki, A. Maréchal, C. Nezer, B. Taminiau, G. Daube, A. Clinquart. 57th ICoMST (7-12 Aug., 

2011), paper n°221

– Chilled vacuum packed strip loins :
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» first 2/3 shelf life at -1°C

» last 1/3 shelf life at +4°C vs -1°C

» at -1°C : satisfactory microbiological quality

» at +4°C : Lactic acid bacteria and Enterobacteriaceae growth
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– High O2 M.A.P. => protein oxidation => …
• M.N. Lund, R. Lametsch, M.S. Hviid, O.N. Jensen, L.H. Skibsted. Meat Sci. 77 (2007) 295-303
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– Antioxidants : Vit. E = in FEED => OK !!!
• I. Dufrasne , C. Marche , A. Clinquart , J.-L. Hornick , C. Van Eenaeme, L. Istasse. Livestock Prod. 

Sci. 65 (2000) 197–201

– Double-muscled Belgian Blue bulls

– [Control group : 12,5 mg vit. E / kg conc.] vs [Vit. E group : id. + 1000 mg/d]

– Storage : 14 d at +4°C, air, light
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– Antioxidants : Vegetal extracts = in FEED => OK !!!
• M. Gobert M., D. Gruffat, M. Habeanu, E. Parafita, D. Bauchart, D. Durand Meat Sci., 2010, 85 : 

676-683

– Normande culling cows

– Diet : [C : conc. + straw + extruded  linseed and rapeseed] vs [E : id. + 155 UI 

vit.E/kg DM] vs [EP : id. + 7 g vegetal extracts rich in polyphenols / kg DM]

– Packaging : [V : vacuum/14 d] vs [A : aerobic/4d] vs [MA : 70% O2:30% CO2 /7d]
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– Organic acids = food additives
• Clinquart et al., unpublished

– Beef minced meat, tray + stretch film

– [Control (T)] vs [+ 1.5% sodium lactate (SL)] vs [+ 0.25% sodium diacetate (SD)]

– Challenge-test with E. Coli O157:H7, 4 days at +10°C
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– Bioprotective microflora = added ingredient 
• Castellano P., Belfiore C., Fadda S., Vignolo G. Meat Sci., 79 (2008) 483-499

– Fresh bovine meat cuts

– Control (•) vs Lb. Curvatus CRL705 (�) vs Lactocin AL705 (�)

– Storage : vacuum packaged, 36 d. at +2°C
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– Natural microflora ≠ added ingredient ! => OK !
• Y.Adolphe, L. Delhalle, A. Jasick, G. Boseret, R. Duré, G. Daube, A. Clinquart. Food Micro 2010, 

Copenhagen

– Pork minced meat + Salmonella spp. (2 log10cfu/g)

– [Irradiated (= without natural flora )] vs [Non irradiated (= with natural flora)]

– Storage : MAP 70%O2:30%CO2, 12 d. at +8/10/12°C
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(*) In specific products : + some additives (organic acids, antioxidants), active packaging



PerspectivesPerspectives

New technologies The Need for research

• Organic acids Acid « Resistance » of bacteria ?

• Carbon monoxide Pathogens control ?

• Biopreservation Better knowledge of composition of • Biopreservation Better knowledge of composition of 

the natural microbial flora and its 

dynamics during storage

• High pressure Packaging (migration ?)

• Active packaging ≡ Food additives
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