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Introduction

Slaughterhouses and meat cutting plants mainly use hot water of at least 82°C to disinfect small cutting equipment during production, as described in EU regulation 853/2004 without specification of a mandatory exposure time. However, this requirement has major drawbacks including high energy consumption, increased wear of cutting blades, and condensation of water vapor in work areas. In this regard, there is a need for alternative, practically applicable methods for knife disinfection during high speed production. The aim of this study was to evaluate the microbiological reductions achieved by (i) altering the hot water temperature/contact time for the sanitization of small cutting tools and (ii) utilizing alternative chemical sanitizing approaches.
Materials and Methods
An extensive survey on current cutting tool sanitization methods was send out to all Belgian pig and cattle slaughterhouses/cutting plants. To assess the microbial load on cutting tools prior to disinfection, a variety of knives and complex small cutting tools were sampled (n=282) in different cattle and pig slaughterhouses/cutting plants and total aerobic count, Enterobacterales and E.coli counts were determined. In addition, a standardized experimental lab verification protocol was developed for testing knife sanitization methods including (i) soiling with meat/feces (ii) sampling (iii) disinfection and (iv) assessing the bacterial load (total aerobic count, Enterobacterales, and detection of Listeria monocytogenes & Salmonella). Tested disinfection conditions included several hot water temperature/time combinations  (70, 75, 80, 82°C, for 2, 5, 10, 15, 20 or 30 sec) and chemicals: 120 ppm chlorine (8 sec automated spraying at 15°C and 46°C), 5% lactic acid (2, 5, 10 sec at 4°C, 15°C and 45°C) and a commercial product with peracetic acid (2, 5, 15 sec at 2°C, 15°C and 25°C). Finally, the most promising and practical applicable methods were tested in a slaughterhouse environments during production.

Discussion
The survey showed that ≥82°C water disinfection is used by the majority of slaughterhouses (85%) and cutting plants (45%). However, 68% of respondents reported difficulties maintaining required temperatures, highlighting the need for validated alternatives. Sampling revealed a wide variety in bacterial load (-0.4 to 6 log cfu/cm2) on slaughterhouse knives before disinfection, underscoring the necessity for effective and consistently applied sanitization protocols. Several valid alternative sanitization methods were identified (eg 5 sec immersion in 5% lactic acid or 5 sec in 75°C hot water) and statistically validated in this project, which offers potential advantages in operational feasibility and safety in high-speed meat processing environments compared to the 82°C reference method. 
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