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ments only failed to reveal some very fat carcasses. Incidentally, because of the
System of feed-back of grading results to the producers, the problem was subsequently
eliminated. :

Cases also exist where one for the purpose of sausage formulation etc. wishes to
Measure potential for water binding, collagen content, potential colour formation, etc.
and routine methods for these purposes have been developed. However, these methods
are reliable only to a certain extent. Especially for certain unforeseen types of raw
material they give unrealiable results.

Because of the difficulty of applying objective measurements, there has been a
tendency to stress the use of very elaborate sensoric measurements. However, these
are hardly useful as on-line measurements., since the operation of taste panels, etc., is
Cumbersome. Besides, however, while taste panels can be trained to produce very
reproducable results, they very often develop standards of their own and do not reflect
the reaction of the trade or the consumer. On the other hand, an experienced person's
subjective evaluation of freshness or taste may often prove surprisingly realiable.

Specifying quality

One very perplexing thing in quality control is to determine what quality should be. A
well-known example is that of beef grading in the USA. The official grading and the
preference in the trade emphasizes as desirable a high degree of marbling. Consumers,
however, seem to have changed their preferences and pay less attention to marbling.
Tastewise there is no reason for insistence on marbling but difficulties in changing
Customs in the trade has led to an impasse in negotiations regarding grade revisions.

A somewhat similar situation may exist with regard to discussions regarding pig meat
quality. Scientific institutions have been very concerned about PSE and DFED meat and
try to develop objective methods for the identification of these conditions. However,
in so far as consumers are concerned, comparatively little reaction to these deviations
from average pork quality has been reported. In reality, these are probably quality
Characteristics to which the meat industry need to pay considerable attention but
which are of limited importance for the consumer.

When discussing the difficulties of setting standards for quality, one may mention a
very interesting case which developed in one major US meat packing company some
years back. The company was loosing market share in the sliced bacon trade. Elaborate
investigations were carried out. It finally turned out that the guality and appearance
of the sliced bacon was actually determined and controiled by the foremen in the
bacon smoking department. For reasons which are easily understood, they had a
preference for a rather heavily smoked, strongly flavoured bacon with a rather high
salt content. Among American consumers, however, preference had changed to a very
mild cure with very little smoke flavour. Once this was realized and the product was
changed to correspond to the preference of the majority of the consumers, the
company's market share started to improve.

End product inspection

Most companies will include in their quality control some kind of end product
inspection, e.g. cutting sessions where samples from the previous day's production of
canned meats are opened and sampled. Hopefully, these sessions should reveal nothing
but ascertain that the quality control system has performed satisfactorily. It is very
important that such sessions be as comprehensive as possibie. Not only the product but
also the package and possibly the outer carton should be evaluated at such occasions.
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‘ acceptable at all, its price would be considerable above the prevailing price for cooked

\ ham, simply because the production cost would be much higher. Many deplore such a

' development which is not unique; the quality of many other meat products has
undergone a similar change. However, it is difficult to arque that a product, which is
sold and accepted by consumers, should be prohibited. One may on the other hand
Suggest that preduct standards should be established to protect against such gradual
Changes and that alternative designations and labeiling should be used for modified
Products.

Dialogue between veterinary contrel, quality control, and meat science

Above are mentioned cases where either official control or company quality control
verifies parameters which are non-essentials in so far as product wholesomeness,
Safety or quality is concerned. Obviously, this is done with an eye to protecting the
interest of consumers. In order that controls may adequately serve this purpose, it
Seems that one would encourage a dialogue and a very close collaboration between
both veterinary meat control, quality control, meat science and consumers. Such a
Constant dialogue may make controlling bodies more aware of the parameters which
Need be monitored and of those which may not be essential. Conversely, it may well
Make industry better aware of areas of wholesomeness or safety concern and make
Tesearch organizations better aware of the day to day problems confronting the meat
Industry or prescribed by consumers.
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A contract for thg production of "Antonius" pig meat provides for an

average monthly delivery of 20 "Antonius" approved pigs, evenly divided

over the four weeks. Additional deliveries must be agreed with

"Antonius", Inc. The crosses may be either Landrace/Yorkshire/Hamp-

_ shire or Landrace/Yorkshire/Duroc. The carcass weight must be 79 to 90

- kg, as compared to the usual 60 to 70 kg for pigs for Danish Wiltshire
bacon production and most other pig meat trade in Denmark.

The pigs must be produced in cooperation with an agricultural consultant
(name indicated in contract) and a veterinarian (name indicated in
contract). The producer must conduct at least quarterly efficiency
checks as regards his production or have extended production control as
specified by the National Committee for Swine-Breeding and Production.

The pigs must be fed optimally according to existing standards and
norms; the "Antcnius" company may request analyses of any ready-made
feed concentrate mixtures for pigs above 30 kg and until they are
slaughtered. The company assumes all costs related to such analyses.

The producer must record all use of medicine, and the veterinarian must
make at least one monthly visit. The veterinarian issues a quarterly
report which is submitted to the "Antonius" company regarding the herd's
heaith records, medicine use, etc.

In cases of an increasing number of remarks regarding disease by the
meat control in the slaugtering plant, the producer and the veterinarian
must contact the company in order that corrective steps may be decided
upon.

The "Antonius" company may at any time on the basis of results of meat
inspection, use of medicine in the production or other circumstances,
which make the finished product unsuited for the company's purpose,
exclude a producer for a period.

The contract may be terminated on a 3 months' notice.

Ill. 1. Summary of contract between the "Antonius" company and a pig
producer.
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Zoonosis Occurrence Diagnosed at Public Health
in Animal Meat Inspection Relevance

Salmonellosis + + + (+) Ao
Toxoplasmosis + - ol v
Cysticercosis+ + ot TR
Trichinellosis (+) PO s
Q-Fever + - Wiy
Leptospirosis + + - ¥
Listeriosis (+) v +
Sarcosporidiosis + 4+ EOR 2
Tuberculosis - ST e
Brucellosis - + 3
Certain 2 £ ”

viral infections

" 1il. 2. Zoonoses important in meat hygiene. After Grossklaus (1982b).
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Hygiene Standard

Iog count per 50 cmz, average for 25 lambs

Visit Poor Intermediate Excellent
A C B D E F
1 5.09 4.41 4.66 4.41 3.65 3.47
2 4.57 4.80 4,46 4.15 87235 5.7
5 a4.51 4.48 4.89 4.68 4.38 Sl d
4 4.67 4.13 4.09 A b5 4.47 4.40

Ill. 3. Total surface counts on lamb carcasses in UK slaughtering
plants, at various sites and visits. The plants were classified according
to visual appearance as regards cleanliness and adequacy of premises
and equipment as hygienically poor, intermediate or excellent. After
Ingram and Roberts (1976).
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External

Are roads well surfaced?
Are roads and drainpipes sound?

Are contractors areas tidy?

Is weed growth adequately controlled?

Internal

Are overheads clean and dustfree?
Are service pipes clean and dustfree?

Are walls sound?

Are sufficient notices posted?

Are floor surfaces satisfacory?

Are drains adequate and clear?

Dry storage area

Is floor clean?

Is storage orderly?

Are bins closed when not in use?

Is surrounding area tidy?
Are windows intact?

Is pest control adequate?

# Are glass lamps correctly

shaded and clean?

Are service pipes free from
drips and condensation?

Is tiling intact?

Are notice boards properly
constructed and mounted?

Do floors drain readily?

Is there a reqgular hygiene
inspection of the building?

Is there enough space left
between stacks and walls?

Are bins clean?

Are utensils and scales clean?

Iil. 4. Part of a major UK food processor guide for verifying plant
hygienic condition.
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Position Count
Table, where large pack is opened 1
Side table 0
Carrier on slicing machine >300
Knife 0
Rubber conveyor belt 0
Stainless steel belt support 0
Packing machine, edge 18
Holder for product 255
1. S. Total count, obtained with contact plates, containing 0.4%
thiosulphates, in a slicing plant for cooked cured meat.
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Canned hams, Canned
pork loins pork shoulder

Zone E 16.3 - 13.6 -

Zone D 13.6 - 16.2 i, 1. »013.5

Zone C 10.9 &sk3.b 2:9 oc0ld. 6

Zone B 8.1 - 10.8 8.1 508

Zone A - 8.0 2 B8

Zone Q@ 10.4 and below 9.5 and below
Ill. 6. Tolerances for import of canned hams and similar canned
products™ in the USA. Shipments are permitted entrance. without
awaiting analytical results under so-called normal control procedures.
Shipments are retained awaiting analyses under tightened control
procedures which are implemented when analytical results of previous
shipments show the following: (1) one resuit is in zone D or E, or (2)
two consecutive results are in zone C, or (3) more than six consecutive
results are in zones B or C. Under tightened control procedures a
composite sample of six cans is analysed and the shipment is released
if the result is in zone Q. Four consecutive results in zone Q are
required to return to normal control procedures. From the USDA Meat
and Poultry Inspection Manual.
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Etiology Outbreaks Cases
MICROBIOLOGICAL
Staphylococcus aureus 7 520
Salmonella spp. 23 356
Clostridium perfringens 18 598
Clostridium botulinum 2 15
Bacillus cereus 3 17
Other suspect Bacillus spp. 5 1.3

Shigella sonnei

Yersinia enterocolitica

Clostridium perfringens and
Staphylococcus aureus

Suspect fecal streptococci

Suspect Psudomonas 3 50
aeruginosa

Suspect Erwinia sp. - -

Suspect mold and yeast 4 12
Microbilogical total 84 1584
PARASITIC
Trichinella spiralis 5 37
PLANT

Mushroom (Lactarius/ = =
Russala sp. and Amanita
pantherina) toxin
Pokeweed (Phytolacca - g
americana) poison

ANIMAL

Paralytic shelifish poison 1 13
Scombroid poison - -
Suspect insect - -

CHEMICAL

Metals

Caustic wash
Pesticide
Rancidity
Solvents
Extraneous matter
Other chemicals

QR =1 NN~ N
NI ~SPSDL B&

Chemicals total 21

Total known 1655
Total unknown 6 3606

Total 752 5261

98
54

Ill. 7. Number of persons ill in food-borne incidents by specific
etiology, 1976. From Health and Welfare Canada (1980).
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Outbreaks Cases
MICROBIAL AGENTS ‘
Clostridium botulinum 12 58 |
Clostridium perfringens 9 617
Bacilius cereus 6 248
Salmonelia spp. 45 1921 |
Shigella spp. 4 159 |
Staphylococcus aureus 23 1318 ‘
Vibrio parahaemolyticus 2 86
Other bacteria 4 59
Hepatitis A (virus) 5 300
- Trichinella spiralis
(parasite) 7 35
CHEMICAL AGENTS
Naturally occurring iR
seafood toxins © 30 96
Toxic mushroom 1 7
Heavy metal 1 41
Other chemicals 5 19
Total 154 4964 }
|
lil. 8. Confirmed food-borne diseases, US, 1978. After Foster (1981). ‘
|
|
|
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