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carries psychrotrophic bacteria on
its hide that will contaminate the
carcass during slaughter. The plant
harbours a resident psychrotrophic
microflora in its refrigerated
rooms. In addition to this,
structural and work surfaces may be
as important as the hide itself as
sources of the psychrotrophic
contamination of carcasses (Newton
et al., 1978).

Total aerobic counts are frequently
used for surveying the bacterio-
logical status of carcasses along
the processing line in meat
production, (Roberts et al., 1980,
Snijders, 1988; Stolle, 1988).
However, monitoring the slaughter
hygiene by means of the total
bacterial count only provides the
ability to detect aberrant hygiene
practices (Johansson et al., 1983).
Furthermore, no evidence has been
demonstrated of a correlation with
shelf-1ife (Roberts, 1980) and the
total aerobic count cannot be used
for estimating Lhe contamination
level of spoilage bacteria during
processing (Borch et. al., 1988).
Thus, in order to evaluate the
influence of different process
operations on the shelf-life of cut
meat, an analysis reflecting the
level of spoilage bacteria should be
used.

In the present study, a bacterio-
logical analysis reflecting spoilage
bacteria was used in order to
determine which critical process
operations in beef production have
an effect on the shelf-1ife of cut
meat.

MATERIALS AND METHODS

Experimental design

The slaughtering and chilling
processes for beef were examined at
a commercial abattoir in Sweden.
Sampling was done at two stages
along the slaughter line (dehiding;
carcass-splitting) and at three
stages during chilling (before
rapid-chiller; after rapid-chiller;
after quarter-splitting and
subsequent cold storage for 24 h).




A total of 17 carcasses were
followed along the slaughter line
during one production day. At the
abbaloir under investigation hanging
Tine and mechanical hide-puller were
being used. A total of 10 carcass-
halves representing 5 animals were
followed during chilling on another
production day. The carcass-halves
were sprayed with cold water before
entering the rapid chiller.

Analysis of carcasses

Surface samples were taken from four
sites on the carcasses (Fig. 1). By
using a cork-borer, sixteen meat
pieces of diameter 2 cm were excised
from each carcass at each investi-
gated stage. The meat pieces were
divided into four polyethene bags,
each bag containing meat samples
representing 12.5 cm?. The bags

were stored aerobically at 2°C.
Microbiological examination was
performed after 0, 5, 9 and 14 days
(samples representing slaughter
line): and after 0, 3, 7 and 14 days
(samples representing chilling).
Samples were homogenized with 25 ml
of peptone-water (0.85% NaCl, 0.1%
peptone, 0.1% Tween 80) in a
stomacher for 35 s. The total
aerobic count was determined on
Tryptone Glucose Extract agar (TGE,
Oxoid; incubated at 25°C, 3 d), the
Enterobacteriaceae count on VRBD
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Figure 1: Sampling sites (o) on the
front-quarter. The meat samples were
distributed in such a way that each
dotted marked circle area was
represented in every microbiological
analysis.
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difference after dehiding, as
opposed to after evisceration and
carcass-splitting (Fig. 2). Grau
(1974) found no significant changes
in mean total counts when mutton
carcasses were examined after
dehiding and evisceration. In
contrast to these results, Nortjé
and Naudé (1981), found significant
changes at different positions along
the slaughter line. However, they
used a special sampling technique
and did not transform their bacte-
rial counts into log units and this
may have affected their conclusions.

The mean hygiene index of beef
carcasses was lower after eviscera-
tion and carcass-splitting than
after dehiding (Fig. 2). This indi-
cated an increased contamination
with psychrotrophic bacteria along
this part of the slaughter line.
This contamination with psychro-
trophic bacteria of the carcasses
was not evident from the analysis of
unstored samples. In fact, initial
plate counts for Enterobacteriaceae
and Gram-negative psychrotrophic
bacteria were below the detection
1imit (<1.0 log cfu/cm?) for all
samples.

Storage of the excised meat samples
permitted proliferation of
Enterobacteriacae and Gram-negative
psychrotrophic bacteria on a few
samples from certain carcasses.
Calculation of hygiene indexes from
these samples for these types of
bacteria proved to be difficult
because of the large variation in




Table 2.
the slaughter 1ine

Microbial counts of environmental samples from

Location

Contamination level 2

Total aerobic count Entero- Gram-neg.
mesophilic psychro- bacteriaceae psychro-
trophic count trophic
count
in front of hide-puller 210 46 2 1
behind hide-puller 500 250 65 160
beside hide-puller 200 32 0 0
beside split-saw 210 10 2 1
split-saw sprinkles 130 40 67 0

a) Colony forming units per petri plate (58 cm2) exposed horizontally
for 10 minutes, except for sprinkles that were collected by vertical

exposure of the petri plate for 30

contamination level between excised
samples. Nevertheless, the hygiene
indexes indicated that psychro-
trophic bacteria were contaminating
the carcasses along the slaughter
1ine, which conventional plate
counts of unstored samples never
did. Gram-negative psychrotrophic
bacteria were extensively spread to
the area behind the hide-puller
(Table 2), indicating that the hide

Hygiene index Total aerobic count
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Figure 2: Hygiene index and total
aerobic count after dehiding and
carcass-splitting of beef carcasses.
Hygiene index is expressed as no. of
days for the total count of bacteria
to reach 102 cfu/cm? during

aerobic storage of excised meat
samples at .2°C.
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9 a) environmental samples from an area behind the
q b) meat samples excised after dehiding and
ing and stored at 2°C for 14 d.

on Gram-negative psychrotrophic
bacteria, were more consistent, as
opposed to the previously described
investigation when the slaughter
line was studied (stage: after
carcass-splitting, Fig. 2).

The collection of environmental
samples from contact surfaces,
walls, floors and ceilings in the
different chillers exhibited a
prevalence of P. fluorescens. The
plastic folding door used for entry
into the rapid chiller was heavily
contaminated with P. fluorescens
(Table 3). The water used for
spraying contained very few
Gramnegative psychrotrophs and no
P. fluorescens (data not shown).
Aerosols were created when the wet
carcasses were introduced into the
existing air- flow in the rapid
chiller, thereby facilitating the
spreading of spoilage bacteria
present on carcasses. A widespread
occurrence of Pseudomonas species in
refri- gerated areas has been found
in other studies (Stringer et al.,
1969; Newton et al.,1978; Patterson
& Gibbs, 1978). The occurrence of
P. fluorescens in the subsequent
chillers, i.e. the quarter storage
chiller, might reflect the adapta-
tion of this species to, and the
colonization of, these environments
(Newton et al.,1978).

Although holding for 24 h in the
quarter storage chiller did not
affect the hygiene index (Fig. 4),




Table 3.
samples from the chillers.

Microbial composition of environmental microflora in

Sampling Sampling % of Prevalent
locations places Pseudomonas Pseudomonas
among isolated species
colonies
Rapid chiller Plastic folding
door 100 P. fluorescens
Floor, concrete 50 P. fluorescens
Floor, clinkers 40 P. fluorescens
Wall, tiles 30 P. fluorescens
Ceiling, pipes 100 P. fluorescens
Quarter Plastic folding
storage door 25 P. fluorescens
chiller
Floor, clinkers 5 P. fluorescens
b P. fragi

the composition of Pseudomonas spp.
that proliferated on the aerobically
stored meat samples (2°C, 14 d)
changed. P. fluorescens prevailed
after the rapid chiller and
constituted 56% of the Gram-negative
psychrotrophic flora, becoming
further established during a period
of 24 hours in the quarter storage
chiller where P. fluorescens
constituted 90% (Fig. 5). The
changes in spoilage flora on
carcasses moving along the slaughter
line to the subsequent processes of
chilling could be correlated to the
environmental microflora where

P. fluorescens also prevailed.

Rapid chiler
(meat samples)

ke

P. fluorescens (56.0%)

Quarter storage chiler
(meat samples)

lundensis (40.0%)

P. lundensis
(10.0%)

P. fluorescens (90.0%)

P fragi
(4.0%)

Figure 5: Distribution of
Pseudomonas species from meat
samples excised after the respective
chilling stage and stored
aerobically at 2°C:.
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