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termine the effects of ma-
nufacturing practises and the
chilling at the abattoir 1in
order to identify the critical
points.

In series I (10 YB) the evi-

dence of the dry and wet swab-
technique and of a rinse me-
thod (manual rinsing apparatus
Berlin) was proved on four si-

tes (a: middle shoulder, b:
shin, c¢: flank, Ad: innerside
brisket) on carcasses after 24

h chilling in continous manner
(swabbing-rinsing-excision).

For control purposes the
neighbouring area was sampled
additionally by the de-
structive method.

The 45 carcasses in series II
(19 YB end of slaughterline,
15 YB 24 h chilling, 11 YB
more than 96 h chilling) were
tested in the same manner oOn
the same sites and on four ad-
ditional sites (e: sticking f:
silverside g: bed, h: toD=
side,) in order to find ty-
pical contaminated areas and
to analyse the microflora of
the meat. The surface areas
were sampled in accordance to
the butchers' joints of diffe-
rent carcasses in an abrasive
way in series III (15 YB, more
than 96 h chilling). These
parts joined together resulted

in a complete pattern of a
microbiological profile of a
cattle carcass.

The microbiological analysis
of the samples seized beside
the total viable counts (TVC)

all important bacteria groups.
Ps: Pseudomonadaceae, Mc:
Micrococcaceae, Eb: Enterobac-
teriaceae, Y: yeasts, Ec: En-
terococci, Lb: Lactobacilli
and Br: Brochothrix thermos-
phacta) of the meat microflora
determined by selective media
and varying incubation times
and temperatures (TVC = Plate
Count Agar, Fa Merck 1023105
72h/30°C; Eb: VRBG-Agar, Fa




Merck 7883, 72h/22°C +  oxyda-
setest; Mc: KRANEP-Agar, Fa
Merck 5395, 48h/37°C; Y: Worth
Agar, Fa Merck 5448, 2=
12.0h/ 2296 Lb: Sorbic-Acid-
Agar, Fa Merck 10451, 18h/37°C
anaerobic; Ec: CATC-Agar, Fa
Merck 10972, 48h//37SCr Br:
STAA-Agar-— Gardner 1966,
72h/22°C). The media used were

based on the proposals of Reu-

ter (1984) for the microbiolo-
gical analysis of meat and
meat products and ISO Method
2293

RESULTS

With regard to the fundamental
strategy to microbiological
surveillance programmes, the

following main results will be
pointed out.

A consistently higher con-—
tamination was proved stati-
stically for the lateral sur-

face and within this area the

most contaminated sites were
concentrated in the front
quarter. This analysis re-
vealed a highly significant

interaction between contamina-
tion and site. The following
consistently contaminated si-
tes became evident: shin, mnmid
brisket, hind chuck, inner
front brisket, followed in se-
cond position by front chuck,
lower sticking, front brisket.
These differences derived from
technological conditions and
stayed through the c¢hilling
procedure up to 192 hours.

Therefore the restriction of
sampling to typical contamina-
ted sites seems acceptable for
the microbiological process
control. When considering a
different slaughterhouse tech-

nology, deviations may occur.
Therefore it is advisable to
recommend alternatively addi-

tional sites which can be se-
lected by investigations which

o
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o/ « W) of the total
viable count by non-destructive methods (in%) of the

Demonstation of the mean (X, =

surface contamination of 4 sites of chilled cattle car-
Casses (n=10)

( P‘mx\maﬂm‘mm\: g 502 area)

swabbing

nsing
(apparatus Berlin) 9{)
90

80

expressed
cfu/cm? .

terial counts are
throughout as logio

The average TVC at the end of
the slaughterline was X = 4.95
(s 0.34) and raised at typi-
cal sites to X 5.50 with s
0.59, e.g., the shin. After
chilling TVC raised only about
half of a decimal step. This
increase can only be regarded
as a tendency, because within
microbial analytics this ran-
ges within the normal devia-
tion. The surface contamina-
tion of carcasses raises only
slightly under correct chil-
ling conditions as they were
found in the cold storage de-
Berlin slaughter-

pot of the
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RESULTS

With regard to the fundamental
strategy to microbiological
surveillance programmes, the

following main results will be
pointed out.

A consistently higher Con=
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stically for the lateral sur-
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most contaminated sites were
concentrated in the front
quarter. This analysis re-
vealed a highly significant

interaction between contamina-
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The average TVC at the end of
the slaughterline was x = 4.95

(s = 0.34) and raised at typi-
cal sites to x = 5.50 with s =
0.59, e.g., the shin. After

chilling TVC raised only about
half of a decimal step. This
increase can only be regarded
as a tendency, because within
microbial analytics this ran-
ges within the normal devia-
tion. The surface contamina-
tion of carcasses raises only
slightly under correct chil-
ling conditions as they were
found in the cold storage de-
pot of the Berlin slaughter-

house. This would point to the
conclusion that handling of
carcasses in cases of higher
bacterial levels was inappro-
priate (Fig. 2).
Eilgiai2:

ugm/(mz Criteria: TVC

a b ¢ d e f g h

Average bacterial counts (¥g/cm?) of eight carcass sites sampled at the end of the
slaughterlinc and after chilling (n =45)

Group Sampling After
| | 20’ pm n=19
[} 24-28h n=15

chilling
A 96-192h n=11
chilling

fixed lower limit

The TVC was dominated in all

processing stages by Ps (x =
3.81, s = =.25) and Mc (x =
4.07, s = 0.36). The first

group showed a slight raise (x

= 4,07, s = 0.79)sand the: iat-
ter did not decline during
prolonged chilling (x = 4.25,




s = 0.36). Eb was only regi-
stered by counts of x = 2.90
(s = 0.20), but showed a raise

within the range of a half up
to one decimal step nearly
parallel to the TVC. The rise
of Br was slightly  minor,
starting from (x = 2.87, s =
0.12) at the end of the
slaughterline. The remaining
parts of the microflora tested
like Ec (x = 2.21, s = 0.10),
yvyeasts (x = 2.84, s = 2.20)
and Lb (x = 2.39, s = 0.17)
ranged always within the deci-
mal step of the free fixed 1li-
mit of proof (1.99) to "'3.00.
they did not develop to more
dominating parts of the micro-

flora (Fig. 2).

The biometrical parameters
showed a high significant in-
teraction of Ps and Eb to TVC.
Because fo this aspect and the
ecological situation an indi-
cator function can by attribu-
ted to these microorganisms in
regard to slaughterhouse hy-
giene, keeping quality, and
spoilage (Tab. 2).

Tab. 2:
Testing the Effect of Time (7) and Site (S) and Their
Interaction (/) on the Microflora of Cattle Carcasses
after Different Chilling Periods by Analysis of
Variance* (n = 45)
Groups of Effects
microflora
T S I

TVC 0047 0-000 0025
Eb 0-001 0-000 0019
Ps 0:000 0-000 0016
Mc 0-000 0:000 0134

i 0-001 0-000 0-087
Lb 0-555 0002 0990
Ec 0-000 0-000 0-397
Br 0-000 0-000 0-131

* P < 0-05significantly different.

The distribution of the bacte-
ria on the surface of a car-
cass is essentially a "lognor-
mal-distribution". Thereafter
neighbouring areas show a si-
milar contamination. There-—
fore, the exact anatomical
definition of the sampling

mﬁ?
area seems not to be an,; .
cit fact. The mentioR® &
exact butchers' jointsau%;
to be sufficient. AR aﬂuﬁ/
of variance is the iofm&
way of interpretatioln :
thematical distributl®

this type.
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