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~Loblems in Modern lleat Hyziene.

The rapidly increasing world population and, therefore,
éeed Tor protein foods, has prompted a considerable rise
‘n the numbers of aniuals that are slaughtered. This has
®Mtaileq that, especially in the U.S. and North Western
Urope the processing of meat products has changed from
~0u33 industry or slaughtering in small units to highly
lnd“S‘crialized, large outfits. The numbers of animals
*laughtered per unit of time, the complicated and highly
8Chanizeq way of post-slaughter processing and the sub-
Sequent distribution of each batch of products to large
8roup8 of the population have created new problems in safe-
guarding the health of the consumer. Whereas formerly meat
h‘S’r’eC’tion wvas the most important mode of prevention of
h°°db0rne illnesses, nowadays the improvement of hygienic
“%hditions dquring slaughter and further processing must

hy .
£ Ve the greatest attention, as may become clear from the
0110\'1-1{16.

At the beginning of this century meat inspection was mainly
tgsed ?n macroscopic insgect}on Py which it was possible
heairPlVe at a feliabledlétlnCtlonbetween diseased and
tubethy animals’. The eradication of diseases such as
Tculosis, trichinosis, echinoccosis and a few other

J:




zoonoses is to a greater 22rt due to iieat
subsequent condemnati

inspection and
tion of diseased aniualse. In most of the

countries where a high percentace of meat is industrially
procegssed a new problem has emerged after these diseases
1ave been eradicated successfully. This has, without any
doubt, been sHresent earlier, but has not come clearly to
the fore, because of € 50 much more serious situation

th
of diseased animals., It rests bagsically in the fact that

a relatively high percentase of slaughter animals is
carrying micro-organisms mthogenic for

ne These animals

are clinically healthy so that meat inspection has no
eans, &t the moment, to detect such aninals immediately.

\loreover, the high number of slaughter animals ne tioned

nakes 1t 'i,.“‘ 0ssible to examine each and every

order to detect jathc

animal in

eiiic micro-organisms by the usual
100r:tory techniquea. In a certain way this situation
15 even worse than that which existed nt the beginning of
this century. Due to the lack of detection ethods, these
>athogenic liicro-orgnnisms, unlike those predominating in
the past, contaminate tools and materials inm the course
oF incpection during slaughter -nd meat
are able to multiply

processing. They
bsequently, if temperatures during
Processing or storage are suitable for further growth.
This situation his created a food hygiene problem, espe-
cilally in meat and ment products that must be called a
serious one. It is clear that products which are consumed
raw, or not sufficiently heated, are the most

OIleSe

dangerous

Salmonella infections play a major role in this respect,
5

Ine cases of human 3almonellosis have increased conside-
rably, especially in the western world, despite that sani-
tation Las reached a high level there. Due to feeding mi-

xed feeds made from ingredients imported from sub~-tropical
and tropical countriesand to holding the animals in larger
units the Salmonella problem hus become a

s

ma jor topic in
recent years. Larse numbers of clinically healthy aniuals




re able to spread these bacteriu during holding, slaughter
and processing, especially through faecal contamination. To
Salmonellse meat and meat products are an excellent mediun
when temperatures above 10°C occur
(Newe’l ““67). Par ticularly in well-developed countries,

Where the consumer is convinced that the authorities are

;_:
p.:
I'-"

for growth, esp

*ully orepared to protect him from all potential hazards
in food, water, air etc. no sufficient precautions are

taken as far as cooling

L10E

heating of meat and meat pro-

Staphylococeal food poisoning caused by strains producing

One of the enterotoxins is also increasing in many countries.
Here the pathogenic bacteria may, as in Salmonella infection:
Stem from the slaughter aniaml. However, in the majority of
Cases animal ;ro;ucts wre secondarily contaminated by human
Carriers who harbour enterotoxinogenic strains on hands,

8nd in nose and throat. The unpleasant complication with

this micro-organism is that, once enterotoxin having been
forned, this will not be inactivrted by heating as used in
fooq preparation, since the toxin is very heat-resistant

(Casnan, 1967) .

Fooq poisoning ‘caused by Clostridium perfringens nlsc ori-
8inates frequently from meat or meat products. sspecially
Unger mildly anaerobic conditions, which are often encoun-
tered in larger, previously heated, pieces of meat, growth
of 1, perfringens is possible and disease outbreaks lLave
Yeen described rnther frequently (llobbs, 1:65; Hall «
Lewis, 1967).

LeDtos,lz osis, brucellosis, botulisi, listeriosis .nd ti.e
Parazitic diseases taeniasis, trichinosis, cysticercosis
ANd toxoplusuosis are other examples of diseases which

Can effect mun and where the micro-organisms are present
in animals, which show only minor signs of disease or none
Whatsoever (Schwabe, 1964). As far as the former bacterial
Usenges ure concerned, the same probleus as with the above

Zentioned bnacteria exist. However, in the case of parasitic




infections where

eration after slaughter is preclu-

ded, the problem is totally

at
inspection fails, because animals are only slightly in-

fected and do not show any

mited to

Our knowl

li1licance ol viruses

clinically

ng feeling th
man viroses (C
is

ilvy
11y
O~ ecognized
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'o~organisms would virtually

entirely solve the prob \nd work is going on in this
direction. Clearly, this is not an easily achieved goal.
n

Such pathogen-free animals, and meat and products de-

rived from them, could be produced on a scale for
some particularly sensitive groups of consuniers, such as

diseased persons, small ed persons. But

done on such a

pected

it can-not be e

>lem in the coming

oe taken to pr

spreading of

of bacteria. The

best way to achieve this goal is a considerable improvemn

in hygsiene during slaughter, . roc ‘

gsing and distribution.

o

lie hysiene ol the kitchen of

in this programe

develop

been




Value, if applied wisely and continuously. Techniques such
%8 those making use of agar "sausages", adhesive tape and
Swabs are extremely easy tools in checking f{or general .y-
8ene even in the hands of those who are no professional
bacteriologists (Mossel et al., 1966)s We have introduced
the so=called hygienogram which gives a good visual pictu-
*® of the sanitary condition of the whole line at a cer-
tain moment. By repeating such investigations from time to
time and at moments not known before to the workers an
“Xcellent impression of the hyzienic condition can be achi-
®¥ed (Van Schothorst et al., 1966)

Mlol‘eover, and this is especially true for agar "sausages"
"4 ta.es, it has been possible to exert a psychological
*Cfect on the workers, who are indeed in the front line as
8 as the maintenance of hygiene measures is concerned. By
he demonstration of bacterial growth on agar "sausage"
aliCea within 18=-24 hours even a lay man can be totally
Qonvince’ of the unsanitary condition of his hands, c¢loths
o tools. It has been c;early demonstrated during surveil-
lJHCG exercised in a great number of Dutch meat inspection
aerVices that this aspect is of great importance. Conti-
uOusly checking of the slaughter and meat processing lines
¥ the tools Jjust mentioned will keep the general bacterio-
8lcal florn on a low level - which is one of the main

DaQtOPS in the prevention of health hazards. As long as
Qthoo

% genic micro-orgnanisms will only be present in low
up

lWbers no infections will occur., The efficacy of control
Qgg

8Sures such as disinfection, cleaning, washing etc. can

Al

S0 be checked successfully with the above mentioned tools.
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the consumer might nullify this prevention, if
*00q

1s not treated hygienically in the kitchen. Informing

} Consumer by showing exactly the dangers present and
10w
to

the

avoid these can be very helpful. Relative=ly easy
¢ ¢ litative measures such as adequate cooling and heating
nvaiizd should be emphasized by all publicity media

ble, such as newspapers, brdfdcasting and television.




In reviewing orobleus in ..odern ueat Ly ieiie, one ..ust
finally not overlook anothlier group of problems which is
approaching the ameut liyglenist very fast, namely the pro-

blem of residues in wmeats of all kinds of biologically

active substances, such as untibiotics, pesticides, inse
cticides, hormones etc. These gubstances have been applied
frequently and will Le gpplied on an increasing scale in
the health protection of animals and in agriculture and

animal production techniques. To cope with these problens,
de

5]

first of all the development of reliable methods of
ction of such residues is of utmost importance (Zweig, 1963
1967). Moreover, a closer co-operation between the practi-
mer and the slaughter house

sing veterinarian, the fx

meat inspection service, will

authorities, including
be required in future. It is not impossible that very

soon meat inspection will be based more on data concerning
all kinds of treatments and additions to feed substances

used on the farm during tl life of the animal, than on the

-

macroscopic inspection of the aniuals offered for slaughter
as done hitherto,

It is clear that all these problems require intensive
research but also an adapted education of the new genera-
tion of veterinary scientistse Moreover a multidisciplinaz
approach, in which meat-technologists, hygienists, epide-
miologists, chemists and others cooperate, is required to
avoid the public health dangers described above. It is
therefore of utmost iumportance that the profession dealing
with meat-inspection is adequately informed about all pro-
blem of meat processing, production techniques, packing,
transport, retailing, etc. On the other hand it may be
very useful for all those, working in the field of meat
production and therefore meat hygiene to be informed about
the problems in the slaughterhouse and even on the farms,
If all circles concerned realize in time the occurring
changes in the field of meat hysiene and are prepared for

new responsibilities, there is good hope that a multi=-



disciplinar approach will be able to fulfil with success
this task of production of safe weats and ucat pr.ductse.
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