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Background

The coats of slaughtered ruminants are the most significant source of contamination for the resultant carcass and the slaughterhall
environment, both with foodborne pathogens and with spoilage organisms (2, 3, 4). Minimising the transfer of microbial hazards from animal
Coats onto meat is a critical control point in any HACCP-based system in abattoirs. Currently, in the EU, this is achieved mainly through two
control measures, namely the assessment of the visual cleanliness of animals prior to slaughter and good hygiene practices during the skinning
of the slaughtered animals. However, the two measures cannot eliminate the risks of carcass contamination. In some countries, additional
interventions are based on carcass (meat) decontamination at the end of slaughter-line, which is not widely accepted in the EU. Alternatively,
as a more proactive/preventative approach, the reduction of microbial loads on hides, post-slaughter but pre-skinning, via decontamination
treatments can be considered (1, 5, 8).

Objectives

In the present study, the potential of various pre-skinning decontamination treatments in reducing microbial loads on hide of slaughtered
Cattle was assessed.

Methods

The hides used in each of the experiments were sourced from one large processing plant in the South West of England, processing 350
Cattle per day, and all were categorised as category 2 clean livestock, based on the Meat Hygiene Service Clean Livestock Policy (UK) scoring
System. This category is defined as dry or damp, with light contamination of dirt or faeces, and small amounts of loosely adherent straw or
bedding. The hides were microbiologically sampled (100 cm? per sample) using a sponge swabs as described previously (7). For each hide
deConlaminuting treatment, 30 samples were taken before and 30 samples after the treatment, to determine average reduction of Total Viable
Count of bacteria (TVC; Petrifilm™ Aerobic Plate Count, incubated for 48 hours at 30°C) expressed as log,, cfu/cm?. “Before treatment”
Samples were taken from the site immediately adjacent to treated site on hide, and “after treatment” samples were taken exactly from the treated
Site. Following ten hide treatments were evaluated:

Washing for ten seconds using a wet-and dry vacuum cleaner supplied with water at 50°C;

Washing for ten seconds using a wet-and dry vacuum cleaner supplied with water at 50°C followed by a 10 minute drying in air;

Washing for ten seconds using a wet-and dry vacuum cleaner supplied with water at 50°C containing a 5% solution of Formula 963B

(Gibson Chemicals; a food-safe detergent containing sodium hydroxide, anionic surfactant and amphoteric surfactant);

Washing for ten seconds using a wet-and dry vacuum cleaner supplied with water at 50°C containing a 5% solution of Formula 963B

(Gibson Chemicals; a food-safe detergent containing sodium hydroxide, anionic surfactant and amphoteric surfactant) followed by a

10 minute drying in air;

5. Washing for ten seconds using a wet-and dry vacuum cleaner supplied with water at 50°C containing an approved hydrogen peroxide/
peracetic acid-based disinfectant (Henkel Ecolab; 3% solution of P3-topactive DES);

6. Washing for ten seconds using a wet-and dry vacuum cleaner supplied with water at 50°C containing an approved hydrogen peroxide/
peracetic acid-based disinfectant (Henkel Ecolab; 3% solution of P3-topactive DES) followed by a 10 minute drying in air;

7.  Washing for ten seconds using a wet-and dry vacuum cleaner supplied with water at 50°C containing a quaternary ammonium
sanitizer for the food industry (Henkel Ecolab; 10% solution of Betane Plus);

8. Washing for ten seconds using a wet-and dry vacuum cleaner supplied with water at 50°C containing a quaternary ammonium
sanitizer for the food industry (Henkel Ecolab; 10% solution of Betane Plus) followed by a 10 minute drying in air;

9. Clipping of hair using a rotary cattle clipper;

10. Clipping of hair followed by a ten-second singe of the same site using a hand-held blow-torch.

The results were entered into MINITAB software and analysed using one-way unstacked Analysis of Variance (ANOVA).
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Results and Discussion

The results are summarised in Table 1.

Some treatments did not result in a significant change in TVC on hide, i.e. washing with warm water alone or warm water containing a
solution of formula 963B detergent, although subsequent 10-min drying yielded certain microbial reduction (<0.5 log,, cfu/cm?). Clipping
Ven caused a slight increase in TVC, probably due to releasing of dust from the hair that contaminated the clipped site on hide. On the other

and, the treatments that significantly reduced microbial levels on hide were washing with warm water containing a disinfectant/sanitizer i.e.
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Y. If a true correlation between the microbial load of hides and the microbial load of the resultant carcass exists (6), a reduction in hide load

around 2 log,, cfu/em? could result in a similar reduction in the carcass load.

Present methods of carcass decontamination give a reduction usually ranging between 2 and 3 log;, cfu/em?, suggesting that hide
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rther advantages of hide decontamination approach include the fact that, for carcass decontamination, available chemicals (or their
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concentrations) are limited by the chemical meat safety- and/or meat sensory qualities-related implications, whereas with hide decontamination
this is not a problem as the hide is an inedible by-product.

In this study, no attempt was made to assess the effects of the treatments on the hide itself. It is possible that the application of harsh
chemical or heat treatments to the surface of the hide may denature the collagen of the dermis, and thus devalue the hide for the leather industry.
However, if the treatments were applied solely along the major incision lines of the skinning process, any hide damage would be limited to the
edges of the hide, areas that are often removed and discarded during the tanning process. If such, then even harsher treatments than used in this
study (e.g. stronger chemicals/higher concentrations, or much higher temperatures) could be used for hide, which could result in further and
larger bacterial reductions.

Table 1 — Effect of various decontamination treatments on the bacterial load of cattle hide

Treatment Average change in total viable Statistical significance
counts of bacteria
2 o o
(TVC; log,, cfu/cm“+SD)

1. Warm water wash -0.13 +0.56 No (P>0.05)

2. Warm water wash followed by drying -0.45 + 0.72 Yes (P<0.05)
3. Warm detergent wash -0.27 + 0.56 No (P>0.05)

4. Warm detergent wash followed by drying -0.23 +£0.50 No (P>0.05)

5. Warm disinfectant wash -0.97 +0.79 Yes (P<0.001)
6. Warm disinfectant wash followed by drying -1.18 £ 0.72 Yes (P<0.001)
7. Warm sanitizer wash -1.80 + 0.50 Yes (P<0.001)
8. Warm sanitizer wash followed by drying -1.98 +0.53 Yes (P<0.001)
9. Clipping +0.20 + 0.19 Yes (P<0.001)
10. Clipping followed by singeing -2.11 £ 0.25 Yes (P<0.001)

Concluding remarks

Overall, the results of the present study indicated that a hide decontamination approach has a significant potential to improve the
microbiological status of carcasses and, inherently, meat safety. This improvement can be achieved either by the hide decontamination alone,
or by hide decontamination-carcass decontamination combination. However, for further increasing of microbial reductions achievable on hide,
as well as for development of related engineering solutions under commercial conditions, further research is necessary.
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