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Meeting the demauds of forripn mackets

A relatively high proportion of the Danish meat production is exported. Totél
sales of meat and meat products at wholesale price level amcunts to 9,000 mill.
D.kr. (1,300 mil12.U.5.$) per vear. Gut of this 5,400 mill.b.kr, or 607 is ex-
ported. The exports are spre.ad quite wideiv with major consumers iu the Federal
Republic of Cermany, Italy, Sweden, U.¥, and U.5.A. This reans that like any
food industry the Danisk mest incastry must comply with acwestic regulations
and know the Danish tusrcs. Mare ipe tent, bowever, 30 has had to learn to
manufacture a great variety of produsrs seaciiieslly sareed for various for-
eign tastes and meeting lecal or veic ivany roaninoments differeac from those

which apply for domeutic praduc.s

The tack of seeias fo it that e vireon cequiretoars ave compiied with ig
carried out at three diiferen; evelo, flwsrta al an offieial ievel, secondly
at a joint government-incuntyy bLasis .6 thicdlv, v rhe manulacturers who

maintain their svstem aof quality Ccutyoe  Wirich 13 often q. t2 elaborate,

Determining veterinary reguiresents

For meat products, the msin Tegel requireroats are veterinary regulations, As
a8 meat exporting country Denmark wust know the veteriniry import regulations,
which are often very detailed, in o great man ceuatrioe, ortunately, the
Danish Veterinary Service is an active membe of what might he referred to as
the world net of veterinary and health inspectors; this weans that the Danish
veterinary authorities vevy aquickly and most often dirvectly are informed of

veterinary requiremert in any receiving couniry,

Enforcing veterinarv recuirerents

The Danish Veterinerv Service is a poverament agercy. Tt has an extensive sy~

stem of regulations, rules and .irculars. It has a veterinarian in charge at

each meat processing riont, normaily presont

at the niani Jduring all regular




working hours. H2 may have other veterinarians as his as: ' stants and wil?

normally alsgo have one or more full time veterinary technicians to carry out

certain routine inspection tasks.

Determining other lega) requiremants

Domestic requirements. Danish meat products must of necessity meet the Danish

requirements both with regard to veterinary regulations and general legisla-

tion as it applies to wholesomeness, fair trade, etc., for food.

One question has frequently arisen which every exporting country may have to
face. The Danish domestic requirements are sometimes stricter than those of

an importing country. Some feel that it would be hypocritical not to let the
strictest rogulation, i.e. in this case the Danish, apply. This, however,

would place the Danish industiy at a competitive disadvantagc. Also, some feel
;hat it is not up to Denmark to decide what and how other countries should eat
and that, therefore, only the regulations of the receiving country should apply
for products that are exported. The Danish food law tends to agree with the
latter view. This, on the other hand, does raise questions with regard to what

should be done with 2 product if it i not exported to - he country for which
it was intended, etc.

Another problem is also trequently encountered, namely what should ‘he Danisb
authorities do if foreign countries have regulations which are not really en-
forced. This is quite frequently the case, especially in the form of outdated
food laws. This placoé the Danish authorities in a peculiar situation. They
can hardly require that rules not enforced in & receiving country should apply
to Danish products shipped to there and it is equally difficult to disregard

them. Normally, a solution has to be found for each case as it arises.

Foreign requirerments. For those foreign regulations which are not part of the

veterinary meat control system, it is often quite difficult to pet exact infor-
mation. This is, for instance, often the case for regulations pertaining to food

additives, net weight, date marking, etc.



The Danish Meat Products Laboratory atrerpts to ralutain an intelligence
service in this field. This means subscribing to several foreign official
gazettes, also tn trade jourrnals vhich {requently are very valuable since
they are quick to roport now developments and even changes in administrative
procedures or new interpretations, etc. Often these are not easy to come by

through official chanrels,

In addition, a great dezl of trave! is required by the luakoratory staff in
order to maintain contacts in other countries. Contacts of this kind are also
established through participation in the Codex Alimentarius work. While the
usefulness of this effort will be touclhed upon later, it is unquestionable
that the contacts that it leads t. hetween authorities in the various coun-—
tries are of great value, Much the same applies to the work of the Interne-

tional Organization for Standar.iization.

Enforcinp other lepal requirements

pESEEY

Some foreign requirements which are not part cf the fore'gn veterinary meat
inspection system, arc hrought vo the attenmiion of the Danish Veterinary Ser-
vices and may eventually be w1nearporated ints the requiremcnty which are en-—
forced by the Danjsh meat Insuection system. in come cases foreign authori-
ties, normally the ncat inspertion system of the roceiving country, will even
require that the veterinariorn in ciiarge at each plant in Denmark certify that

certain requirements have been mo? .

Adherence to other legal requiriments are enforced by the Danish Authority
for Bacon Iuspection and Contro! cr the Panish Meat Products Laboratory. Each
has visiting inspectors checking cn the products at the manufacturing level
and withdrawing sarples from producticn to ascertain that requirements as for
instance repards counositinng of brine, salt corntent, mrat conteut, amount of

added substances, etc., are met. Similarly, lsbels are inspacted to ascertain

compliance with foreicn requiremonts.




Determining foreign quality requirements

It is often very difficult to get to know the taste preferences and other
o;ganoleptic characteristics which are important to foreign users. Foreign
buyers, e.g.importers and wholesalers, have & great many requirements as to
cuts and trims of carcasses, carcass meat and cut-up meat, apperance of
Wiltshire-bacon, canned hams, prepared dishes, salami, etc. These, of course,
have to be complied with since othervise the product would not be imported.
One interesting problem arises in the fact that not all such buyers are com~
pletely aware of develooments in consumer's preferences in their owr market.
There are cases where consumers tastes actually are different from the con~
cept the importer has thereof. The Danish industry is left with the need for
maintaining a market intelligence system with offices in major importing
countries. Following the advice of importers and Danish agents abroad, results
of market analyses, etc., product adaptation has to be in agreement with what

is the real requirement of both the foreign importer and consumer.

Animals that meet foreign demands. Some meat is sold in carcass or near car-

cass form, This for instance is the case for pig meat exported from Denmark
to the U.K. as Wiltshire~bacon which is in fact cured pork sides.

In this as in several cases market requirements with regard to the relatiom-
ship between fat and lean have been met by proper breeding and feeding the

snimal since no trimming or cutting is practical.

Pig breeding and feeding experiments in Denmark have concentrated mainly on
the development of & pig suitable for Wiltshire-bacon for export to Great
Britain. A period of experimentation and selection led to a special breed of

the so-called Landrace pig, the Danish Landrace.

Over the years the tendency has been towards a desire for a leaner and leaner
animal on the English rarket. Originally, much of the selection and breeding
experimentation was based on the study of the conformation of the animal, its

appearance, etc, However, it now became clear that the outer appearance of an




animal has little relationship to such factors ss thickness of layer of fat,
ratio of lean to fat, etc., nor to other characteristics desired by the con~
suner and apparent only in the cut=up pig, This meant that breeding and feed-
ing experiments and testing had to be hased on measurements on a slaughterea
animal. The system works in this way that four piglets from the breeding stoek
to be tested are sent to one of by now four progeny testing stations. Here,
the progeny is fed under controlled conditions to the desired weight and age
and it is then,under conditions standardized zs far as possible, taken to a
slaughterhouse, slaughtered, split and trimmed in the normal fashion. Then the
sides are cut and one determines such factor as iaternal fat measurements, lean-
to-fat ratio, etc. The breeding aninals, both boear and sow, are judged on the

basis of the results of such progeny testing.

The critical problem was determining the criteria to be used in the selection,
As mentioned above, first the outer appedarance was used but proved to be of
little value. Then, since thinness of fat wag a major concern for the British
buyer, the selection was based on tar thickness of the back fat along the back
of the split pig. The improvements were considerable, exhibit 1 shows how from
1929 to 1970 the average back fat thickness was reduced from more than 4 em to
less than 2,2 cm.

Another breeding characteristic was body length. As will be seen also from

Annex 1 over the same period che hody lengtii was increased from about 88 cm
to 96 cm.

However, eventually scme camplaints oceured abolt pigs designated "slight-of-
lean" pigs. These were extracrdinary in that they had a thin fatty layer along

the back. Further to the side on the carcass, however, the facty layer was
quite thick. This could be seen only in & cut-up side, not in the split side

as normally exnorted to Creat Rritain.

For this reason thickness of the side fat was introduced as a further characte-




ristic in breedirg. As exhibit 1 shows this cquickly lead to a remarkable im—

provement. The thickness of the side fat was reduced from 2,8 cm in 1959 to

less than 1,6 cw in 1970; this improvement still continues,

Mear.hile, some further defects in the selection system became apparent. Se-
laction was wade on the hasis of back fat thickness, What the customer wanted
was really 2 large ratio of lean meat to fat} therefore, another characteristic

wes introduced, that is per cent Juan neat in the side as apparent in the cut-
up side of the progeny.

However, further criteria beceme important. The breeding stock showed a ten-
dency to producing excitable cnimals which might show sowe defects in meat
quality, e.g. poor vater binding capacity, proor color, etc., i.e. so-called
PSE {(pale, soft, exudative) or DFD (dark, firm, dry). For this reason, labora-
tories were establishec et the points where tiwe test progeny was slaughtered.

Here, the quality of the meat, 3ts cclor and suitabirity for curing are actu-
ally tested.

A1l these tests carriod out on nrogeny have oune large drawback. In order to
determine the suitability of a boar or a sow one had to examine quite a number
of progeny by actually feeding them to the desired size and weight and then
slcughtering them. Among this progeny might be the best breeding stock. As a
matter of fact, in each litter it 1s verv likely that one pig might be more

suitable for breeding than another, This could ouly be tested by examining the
progeny of all.

For this reason the Danish Research Institute for Animal Husbandry together
with the Danish Research Institute for Welding developed a wmeat scanner as
outlined in Annex 2. This haw much the same characteristics as an echo soun~
der. The apparatus is brought intc position on a live pig and the transducer
head is moved over the side of the pig. Reflections of the waves transmitted
occur at the various dividing lincs between meat and fat. A picture of the side
is then flashed on a cathode ray screen much like a TV tube. In this way the

ratio of lean-tu-fat and the various fat measurements may be obtained with

reasonable accuracy'from the liva pipg and the best pigs may be selected as



breeding stock.

Setting product auality reauirements for cxpert. Once anporassal has been
made of the foreipn quality requicements for a product, Danish specifications
have to be drawa up. Obviouslv, in this, economics must he considered. Were
price no consideration, even the highest quality could be met. In reality,
what amounts to pood manufacturing practice and a quality generally accept-
able in the importing courtry has to be used as the minimum quality which

may be exported.

Not infrequently, several prades have Lo be accepted, e.g. firsc, second, and
third; A, B, and ¢; fancy, cheice, and standard., Failure to set several grades
or quality levels often lead to the minimum guality being set at too low a

level and vet so high that too much of a production has to be rejected,

Thus, setting standards and specifications tequire a thorough knowiedge of

the market opportun’ties. The Darish Authority for Bacon Inspections and Con-
trol and the Danish Meat Products Laboratory, wvhich are both GCovernment agen-
cies, base their work orn the assumptinn that it is neither possible, nor
practical, for a governmenr irency ro determine what requirements should be

as regards quality criteria and specificaticns. Roth services have an industry
board which determines the general administrative procedure and an cvaluation
panel which decides on detalls with vegard to quality requirements. Once rules
have been determincd the twe .ervices are obliged to enforce these uniformlv
in 211 plants,

As mentioned, the evaluation panels together with the agency develop spe-

cifications. Thesc serve as guides for industry tor producing these products
in accordance with the quality requirements, Alsc, they are used by the evalu-

ation panels for riiecking whether 4 product meets the requirements once agreed

upon and they are used bv the laboratory's inspectors when they are inspecting

samples in the plants. The specifications are so designed as to cover all

aspects of the market requirements. They arc drafred afrer examination of

samples purchased on the market and afier discussions with marketing persons

with experience in that markec, vsing also any results available from labora-~

tory analyses.
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The specifications covar such legal -equirements whict may be made by that

particular country to rhe product. One exampie 15 ShHOwWl. .o wnnex 3.

Enforcing quality recuirements

Once specifications and general quality requirements have been agreed upon,
inspectors from the Danish Authority for Bacor Inspection and Control or the
Danish Meat Products Laboratory will visir plants and warehouses to ascertain
compliance witk the requirements. In so far as Wiltshire-bacon is concerned,
a great many manufacturing details are included in the specifications. There-
fore, the Authority has to verify in the plants that these regulations are
followed. One such criterion is the amount of brine injected into each side. A
strict control with this is maintained by the Authority, using sealed liquid
meters, etc. In addition, inspectors from the Authority inspect the finished
product. If this does not compnly with the regulations, a member of the evalu-
ation panel is called. 1f he verifies that a violation has taken place a warn-

ing is issued; repeated offenders may receive & fine.

In addition, the Danish Authority for Bacon Inspection and Coltrol takes out
at regular intevrvels, Wiltshire~bacon oides from all Danish bacon factories.
They are evaluated by the »acon evatuation panel. Scors= for each quality cha-
racteristic are given and the various establishments are listed in accordance
with the score. The desire for getting a high Score way be an incentive for

the plants. Those with very low scores may rcceive a warning or even a fine.

The Danish-Meat Products Laboratory inspects a great variety of products. It
is considered mcst practical that each factory uses such manufacturing methods
which they themselves consider most apnropriate. Since the customer sees

the finished product, the quality contrel is based on inspection of that
only, the only exception being that of controlling thermal processes for canned

products.,

Here, quality evaluations are carried out twice every week. The day after each
session every plant receives a notice of the scores assigned to each sample of
each product. This serves as a guide to the production personncl who will know

exactly how the plant stands compared with others and where improvements are

indicated.




Tnspectors from the laboratory also viesit the plants and tests the products
there, in the presence of factory personncl., Tf defective products are found
following the sampling nlan given below such productions are vefused export.
Such cases, or cases whexe lots of low albeit acceptzble quality are found,

lead to an increased frequencv of inspection for that plant.

Sarnling plans. It would be understondable if an authority, having established

quality requirem;nts for ecach type of product, would inspect one or more samp-
les from each lot of goods produced and hold back the lot until the sample had
bLeen examined and found acceptable, However, the export from Denmark of meat
products amounts to scme 25 will D.kr. (U.8.% 4 anill) per day. Holding bask
this amount of produce for just cne week wouid require larpe increases in ware-~
house capacities and constirute a serious loss of interest on money invested.
In addition, inspecting on- sample frow cach batch produced would require a
laboratory at least five times the size of the present ones and four times as
many iuspectors. Funds are not avallable for such a large underﬁaking and it
would hardly be justified. Thurzfure, in this as in most inspectioa and control
systeas, one has to base the system adopted on the funds and facilities avail-

cble for control purposes und determine hc¢w these can be put to the most effi-

cient use,

Sirce many meat p-oducts exhibit consider ible variations ev n within any one
batch, it may not be correct torelv oo much on the findings trom the examination
«f one sample from a batch, The Danish Meat Products Laboratory has adopted the
sampling plans indicated in Anncies 4 and 5. These show how the initial sample
is six units except in the case of very large uuits, e.g. canncd hams in 21 1b
cans, where each unit is especially valuable, Here cnly.z units are withdrawn.
A decision is then made on the basis of inspecticn of those 6 o 2 samples. If
defects are found, the campling plan indicate how many further units must be

withdrawn and what decision should be reached with repard to the lot.

fubjective quality determination. As regards subjecctive quality requirements,

a committee, the so-called evaluation panel, will for ecach product group study

cach type of preduct nioduced and reach a decision as regards the organoleptic




quality to ha requirad, Gu (e s
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ob tald, waspuetors foom the laboraraory
inspect the pruducts at the plants o verify if the procuts mes L the ranuixe-

merts nat by che panel norwolly vuing thn shovemen.izaow Ssanpoiag plan.

Thus, a4 c¢ritiaal pazi of the svstem iy ite evaluati-m narel. TE is coumoscd

of industry rapirsentatives, selacted evenlv frow ccles —epartments and rrodue-
tion departmezats. Fxperierce nave indicared that sales iersennel tend to heve
dificulties in determining exactly iov quaiit, chauld hay it appears ag i f
they hardly can discuss quality witheut aiso corsidering rrice. Their countai—
part on the panel iz production reople; they have & tendency to be very strict
when it comes to defects which ai2 dua to work e rriad out by inexperienced or
negligent operators, etc., while they tend to be ienient when it comes to de-
foets due to the raw materiel or factors beyond the immediate contcol of the
operators in the manufacturing preress. Also, chey tend to he conscrvative and

prefer a product and a quelity vith which they chemeelves have become accustesed.

In addition to meking decisicos as regards desirable naaliry Jevels, the avalu-
ation prnels work cor pioposals fer spercificatiecns for “he proeducts and ceament
cn all procelural and technirul .aatters regarding the quality ~ontrol system,
their propusal: to le submit-ed for approvai to the administrative hoard. ln
addinion, two of tie evaluziion panel members are invited Lo attend the weehkly
evaluation sessions at the lsboratorv to dacide vhéther dec:sions made by the
lab~ratory stiff Juring rhe past weeks have been ip acco~dance with the agyeod

standards of the evaluatior pore”.

| The prozedures used for estab.ishing an evaluation pacel and rules ior the

conduct of its business are given in Jinvex 6.

Since determining the required quality level resiigcictiiy 1s the most eritiec il
part of the systew. wwch eifort is put into ‘nfcrming the quality panel. The
laboratory hus an cxtensive wetwork whereby samples of produces frow other

connt.ries are prrchascd ou the forcign markets, shipped te Denmark and studied

by the evaluatior nancl 5n cooperarion with the laboracory steff, Such comnari-

gons nake it casier o cetermine what the quelity leve! should be. The labora-




cory atro rakes an effort ¢ arraupe soc vicits by {orelen speciolisty to
uiscusk qualicy reauirenents with vhe panels., finally, wheie 1. is eccnomie-
ally feas:Lle, trips to the ao-e ippor ent warke: areas are arrauged Jov the
paael in ordavy that trev wav disecirss narer reguiroent  directiv with 1w~

portars,

Objecrive tests. Foo sevoia’ nroltet. ¢ areat vitiety oo abjertive tests for

e

gquality have beern estab!ished, Thus. varicos tormulis have bezn developed to
cdetermive the meat coatent of meut sraductr, added sait and water in cured
products, the center texperature re ached during heat prceessing of canned
reats, presence and ancunt of nonmeat additive., ote. Maay ot these tests

are required hv foreign putchasers or PoTelEp avthorities, vhere this be the
case the lTaboratory has ro foilar ar deveop o osargling plan. One such pian is
illustrated in aoncie 7 ans Bwhic  opiy £ 2ured snoulders svpovicd tuborth Ame-
rica. In this cete, a quility contza! shart ns ehown ln 0% % is naintained
at the labo.otavy fov vack planr and e rules indicated tn "7 7x 7 apply,
This particiiar requirer it 14 gne aot up v o2 foreipa imperc authority. It
appears tc have the drawback that & piayt rav ¢ o op ocuvice & tL:r before sanc-
tions begin. Comvorsely, » pionr tav bave oo ernduction <ithheld awaiting la-
boratory anaiyses for quite » loap @ ime ivr0ve ¢t 35 again pecmirted to export

'

withour prior approva. o tne | herarar,.

For other objectlive ivats SAMINE Dlent arie drawn up by the Taboratory through
1ts quality panels rd sdr ol 2t racign Poncd Dxaricled for moat content analv-~

ses are shown 'n ' o0 o

Many couniries have reaulationg 1s 9 the anonnr of waler vhich may be added

to cured produ~ts. it is cel’ incim tha it s technoiopical iy necassarv to

add sone water during Quring Lut st iy, f course, undes:rable that excessive

amounts shiould be adden. Sueh Proveduiens oiehr Tesd g shuse, ¢.g, If nne pro-

ducer were to vve wat~r in excess af the awnunt uwsed “v oother producers,

In the case of WifiLhire=hacon Deawark bha a carefurye

“ontrulled system wiere-

by the purping picile [s convrolisc . each si¢o. Fech plant has a meter

sealed by the Danian Atthericy for o leon Laspeirio . and Contret. The Authority
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checks on the number of sides produced and relates it to the amount of brine
used. The amount of brine permitted in each side is limited to 1,5 litres.
This is to avoid excessive shrinkage in England; the fact that it is strictly
contrnlled has been a factor which has given considerable confidence in the
quality of the Danish Wiltshire-bacon.

For other products the amount of added water is normally controlled by ana-
iytical means. Here, it is assumed that the composition of the fat-free part
of the meat is 20X protein and 80Z water. This means that a sample can be
taken and its nitrogen content determined. This is then multiplied by 6,25 to
obtain the amount of protein.

A water and salt analysis is also carried out. If the amount of salt and water
is 4 times the amount of protein or less it is normally assumed that the pro-
duct has been produced without a weight gain. Conversely, tha amount of salt
and water in excess of 4 times the amount of protein is nomnlly considered
to be that amount which was added during the process.

It is clear that this cannot be a completely exact measurement since the amount
of protein found in the lean parts of meat will vary quite considerably. For
instance in annex 10 are iniicated the factors which are used instead of the
factor 4 suggasted above, for calcualting the amount of water naturally present
compared to tle protein content in meats exportdd to the U.S.A.

In most cured products, a certain amount of water or salt and water uptake

during curing is accepted. As an exampla annex 10 gives the amounts permitted
in the U.8.A,

Information systems. The Danish Meat Products Laboratory has accepted as its

purpose to make certain that inferior products are not producad rather than

rejecting tham by an inspection system. This means that the manufacturers need
extensive information as regards what the requircments are and how they can be
met. The laboratory has a staff of consultants who visit the various plants and

advise on how the required quality can best be met. In addition, personnel




from the plantswre invited to narticipate in the sessions of the cvaluation
panel simply to give them an cpportunity of hccoming better aquainted with

the requirements of those panels. Minally, the loLoratory {1equently invites
the industry as a whole to special sessions where the evaluation panel and
the labnratory staff present to rhe participants varicus samples of Danish
and imported products and discuss in detail what the quality level is and what
it should be, point out defects and discuss how thev can be avoided, etc. In
addition, of course, the plants veccive a variety of printed information, e.g.

such as annex 3.

Determining quality requirements in industry

Quite apart {rom official -~cquirements, each plant rust have its own guide-
lines. These nay be ainimum requaizements above those stipulated by officiai
agrucies since a plant may manufacture prceducts of a particularly high quality
demanding an ¢xtra high price. Cooverselv, however, a piant will have guide-
lines, expecially a: vegards yields, et:., o make rertain that the production
is eccnomic. These standards ore worked out in clese collaboration with custo-
ners, e.p. lirge scale buyers in foreign conntries, and internally with the

industrial engineering and rY%¢ ascounting, depurtments.

Surveillance of quality in industry

An industrial plantcarriesout daily quality evaluaiions, much along the lines
followed by the oificial control bhodies. This, however, should only serve as a
finol check 1n a wuch more intcprated control system. Normally, quality control
personnel is present during the various stages of manvfacturing to make certain
that wistakes do not occur whizh would vesult in sventual rejection of a product
Often, these internal quality contro! inspectors nay have to withhold batches
of raw material, packuging material, etc., to the annoyance of operating per-
sounel. Therefore, the auality contral gtafi should report to the general manage
or the technical marager or soue other person whe it = member of the top manage-
mwent team of the company. Ctherwise, if quality contrel reperts to sales, deci-
sions tend to be somevhat dependent on price {iuctvations, If it reports to pro-
duction, roo much leeway may be giver since production tends to feel that it is

more important to oroduce than to produce quality.

]




As already mercionad, quality ceutrol personnel must be tispersed throughout

the plent. Tr ic af Jittle waTne Fav canapamant ta by § Corped ‘tat » quality
control lavorzcory hay inspacted some “inished prode ts ard reiected them for
rale. This is 4 greet financinl loss and wery ofen simply nof economically

nor psychologically feasiabie. 7 vate 1! quality control mersoanel must have many
stations throughou. the piant, Keep records, cpeck weights, etc., to see that
mistakes do not occur. "hus, ciality concrol personnel bas to manitor the qua-
lity of the neat rav waresial and aise to sce tu 1. that for instance fresh
meat is being usad hefcre ‘! is too clé. Simitarly, quality control personnel
has to check ou temperatures curin: ,rat processing, e'c., all in order to make

certain that defective nrodnct. src not maturacoarad,

Similarly, che quality contiol pervoanei nmust chick on plant hygiene, where
cenning occurs, it must check on reort cquipment, double scumers, etc. In
connection wich any ruch cortrol, the resuits of examination of the finished
procucts should be reviewed to determipe if improvemants ia some parts of the

vroduction control ere indi~ated.

Controlling fat content. Cunminuted r at products norma ly have to meet a spe-

citic fat content, e.v. tu. .vncncon tedl maximde way be 30%. Exceeding this
tevel would result in the product Seing reteined, while a fat content much
below that would constitute an economic 1os- since the fat is normally the least

cupensive meat ingredient.

Comminuted reat products are generally marufactured by ckepping and grinding
various batches o! reat trireings. 1t is nor easy to estimate the fat content
of each batch, Therefore, it becomes difiicult to arrive at the right fat content

in the finished product. Thur, a repid method of analysis fur batches of meat

trirmings becomes mpoctant.

he Danish Mesi Resesrch Tnstityve hac drveloped ac mothod, i1lustrated in
arnex 12, 30 kg of caech baton i3 _avcan out Ly selecting at random portione from
various places in the batch o an atiemnt *H maxe corioan that the total sample

is a8 representotive of he crapegitien of fbe boeeh an pessible. The 30 kg of
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material ore piaced *u a cottaines in s och g aanuei that rot (oo wany air
pockets are formed duri . .t L T Latal . veee o aoa scale as

skawn in  appex 12 and d¢ filled so thot ex.ct’: 30 kg have been placed in

the container. the contuiner 5s now frlaceu on a vibrator pletiorn and water

2o added with a rerforated steel speat, with whiek the ecnntents of the con-
teiner are alsc gontlv stirred. Tn this way watee is acdeo and mosi of the

vir pockets are climinated, The st.rring ras8 t. be carried nuc quite carefully
in order not tc whip air bulbios .nte the matcrinl, The container is filled

vp almost to the riam with witer «.d a 1id - nicced on it, Now the container

is comnected to . yacuur vunp ared avac gied unti! a pressure of 0,8 atmospheres
has bean reachod  fhi, ~yrrnerss sioy e climinave 2"l air pockets, The container
is now returned ¢~ tho efoag. ance compecred co o waler suprly in such 32 manner
that it ds Tilled ue covpletels 20 R ager s aew re.q.vg oo taken on the scale
aad the fat conteat “F ¢l wgmle ap izt Uirectly o the face thereof.
Different readiugs ar. newd tor {rsh oo roscloe materiais. After measure~

tenl, the cample is 1j100y

a

Tiotue WO Do wstey nas Jdrained off the meat
is raturned .o the Latels Tron WA {n1s v 4l ey

One wili sce vhas the woipes Tooed oo oodndiie ot woeanzoement o f specific
Bravity, this, o¢ cour.r, cedep Gadieart o E e e tsttend of the meat
rample. In apne: 10 GOVt d1T Yam a5y e for tae relationship be-

theer. specicic aravits and ar sontoat, thic ve be used fov fresh meat; another

3

has beup vavked ~up oy TeAts rh el s Ve a Ay bpan walyed,
iormally three readings of tri: jaturs Are wde ma eack hateh of raw matarial,

inother methed is hased on a very rapic tar determinacion by chemical means. In

“his only & very capals sample is used;y thevefore, it is wandatory that a repre-

ventative sample from the bat:h be vithdrawn as irvdicated above, This sample is

passed through a meat grinder severa; times ir order that it nay become comple-

vely uniform, From thove a spa! ) gample of aprroximate’y 45 g is tiensferred to

the instrument in wh'¢h i is dried, extructed with teicaeniorethyl sne nd the

specific gravity of the se'ution containing the fat from tha sample is measured

this then gives a dire~t teading of the fat couternt nf th: caople.
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The difficuit. with bnth met-~ds g, ¢ cours.e, ther i is difficoult to eli-
minate errors due to the considarable wvaivation which rgy cccur within a batch
due to various pivcees of meat ©ezein having different fat contents .
Systematic use of the former of chesi 'wo nethuds have made it possibie to re-
Juce variations consideral jv. in drv so ami for i cance, ome way aim at a fat
content in the finished nroduct =i &0% ovut actually experience variations from
40 to 70%. With the fivst metrod supge-ted, variations may be reduced to frow
57 to 61%.

Flow sheet analyses of plant sanitation. In forver years much emphasis was

rlaced on the app:arance of wark rooms, tile? “loor: end wall:, an adequate
number of wash bowls, tiie use of stuinless steel to the exclusion cf wood,
galvanized iron, ot:. Alsc much evergy aud worlt was levoted te plant clean-
up. The ratiorale betind this war thar easy-tor cican equipment and plant
will invite good -anitaticn #nd also, that working time used for plant clean~

up was always considered an irvestment well spert.

However, work car-ied nut ky the Danis! Mcat Rescareh Institute and the Danish
Meat Producis Laboratory suggested th.t & closer look at plant sanitation and

clean—up procedurcs was neceszs

fa

Y. Simple bacteriological flow sheet analyses
werc introduced, vsing simpls apar plate counts as sugpested in arncxes 14 and

15, Today such merhads e in use in most Danich meat plants,

The Danish Meat Pioduct: Laboracory acts as a central :learing house for data

in this area. Mon*hly report: 2s the onc shown in  srncx 16 enables each quali-~
tv control manager ¢ see hiow h:s plant rates with repard to sanitation in com=
parison tc other planﬁs. The flow sheet analyses also permits him to follow pro-

prees from week to week in his own nlant.

The use of these *low sheet ana{yses convinced the Danish Meat Research Insti-
tute that tzaditicnal clean-up procedure left much to be desired. Virtually

much effoct was ofren expanded ‘n removiny visible 4irt or moving it around. How-

ever, bacteris cannot be scen Therefore, mont clean-up procedures were not really




suited for arriving at plants wi'h low bacrerial counts in the essential places.

Very detailed anaiyses cevealed ihe davp. s areas ip various types of plants,
Then work methods studies 'ead 5 Jetarled spacificaticns for clean-up proce-
dures which resulield in ypreatly ‘vwproved sanitatien. The clean-up operation is
tnow often carricd out by special soniraticn team: and mostly at copsiderably

reduced cost.

Controlling the finishced product. Ac already uentioned, each plant checks the

finished produrt every day wain!y to ascertain that the (uality control through
the various processing stages hae porformed correct Ly, Hera, it is desirable

that a total test Le uvsed. Thiz vons that rirst, ihe wholesale carton containing
the retail package: s inspected. e.p., o sce how che carton 1 prepented, if

it is labelied and sealed correctlv, crc. Similarly, quelity control personnel
naveto look at the labels »i earh waic, eto., and rhen, finally, examine the

final product and ca:.rv cut suel anilvie. and taste Lests which may be required,

International qualitv con: iderations

An exporting coun*try ray eczetic ; fen] s rwhe Vred at the differences in food
laws in various countriiu, what .s rcceptec in one as wlolesome may be consi-~
dered a® toxic in anctier and creefors prohibited, ete, The Danish meat indu-
stry is faced with kavirg to rect requirements in s great manv countries which
are, at times, ror even mutual!ly en patibfe Therafore, lenmark supports the
FAO/WHO effort to formuiate an ivternarioaaliv nrcepted codex, Tt may be long
before such are universally apgrced bur alre adv, the cedes und stundards adopted
have been reflected in national legislation and greacer uniformity is found to-
day in such matters «s permitted .oad aldiiives, byeleric requirements, ete.
These efforts are dirrcted mair'y tewards the attaiorent of complete safety,

vholesomencss, ete.

The codex system attempts alsc to draw up sitandards for the individuai food

product, i.e. quality charact. ristics. Hern, however, e hatite, technologies

and users' preferences d1¢fer widely from «-untry to country or even from one
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region to another within ore country and they change so rapidly that = meanin,,-
ful, up-to-date standard rarely can be developed, accepted and reviscd with

sufficient efficiency to make it useful.

Responsiveness

Especially when an export industry is established the most important tradi-
tion to incorporate into the manufacturing system is probably one of respon~
siveness. It must be realized that changes in consumers tastes and preferen-
ces take place very rapidly. These changes are diftficult to transmit all the
way back to the original producer, and yet, his ability tvo respond to such
changes will determine his success or fajlure. Similarly, new developments

take place in packaging material, distribution methods, ctc. The most impor-
tant characteristic of quality control personnel and of the system itself is
that it must be quick to discover changes in preferences and requirements, etc.

and it must be quick to respond so that the products continually meet these
changing requirements.
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The development of the Danish Loudrace pisg
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Scanner for obtaining internal measurements of fat thickness and meat content
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Specifications for tuncieon meac, Countiy X

Comosi tion

Mest inpredients, According to the lega! requirewents of coumtry X, luncheos

meat must consist of chopped pore or puel meat, i.e. skeletal, muscle, possit
1y mixed with the corvesnonding fattv tivsue, The zddition of r.nds, sinews

and intestines is noc perwitted.

Maximum limits. Sal: 2,5%

Nitvite (only us nitrite golt and in per cent of the total
#mount of meat and fatty tizsue used 0,62 (country X require-
tent. )

Spices and sugar may be added with no maximum limic (country
X regulations)

Cazein or Lloed plasma {in rerrentage of the totai around. of
meat and €itty (issue used) 2,0% (country X requiresient)
Added wate> (cal~ulared, using thz {eder number) 4,07 (corntr
X resulation)

Fat, when the product is desiynites lean, B-15 ¥ (eountry X
requircuent)

'Fat, when the produce s desigreied regular, 35% (country X
requirement

Ascorbic acid permited (Pouncery ¥ vegutation).

All other added subsiances a¢ prohibited, {.e., ni trate, phosphate and flour.

Containers
e AINELS

Can, Can must be marked with estabiishment No., 4
S '

ate of manufacture, type of
product, these markings can be in codcs. Can to have

visible vacuum, they mus!
be clean and free from vyt i.(ntcrnally and (xternally,




Anrex 3 (continued)

Label

1. In country X language, name of the product, i.e. ready-to-eat luncheon
meat.

2, Name and address of manufacturing company or firm for which the the pro-

duch has been manufactured,
3. Net weight (at the time of filling) in grams or kg.

4. Year of manufacture or latest year when the product should be used (the
text must indicate whizh of these apply).

5. A list of ingredients is optiovnel. If it is used, it should be in order of

decending amount; nitrite may only be declared as ritrite salt.

6. The addition af cascin or blood plasma should always be indicated separately
from other text and in anp easily visible manner as: Manufactured with Yy
Per cent cuasein or manufactured wich Z2 per cent blood plasma. (only one of

these may be used in any one product.)

O:her information

Information regarding food regulatiocns etc. of country X are found in the la-
boratory's information series - country X.

Procedure for organocleptic tests

Any defects present should be noticed. Any defect of consequence should lead
to the product being rejected.

The external surface should be smooth and of the same color as the cut surface.



Ariex 3 (continued)

o v

Fat seperation is tolervated in :mall »m:nus onlv. A discolored surfece,

corrosion, dirt, discoloration trom the can, etc., is recorded as defects.

The product must fill the can completely. Slack fill is considered a defect.

The cut surface must have a natural meat color, presence of sinews, air

pockets, discolouration of the cut surfaces are recorded as defects.

The presence of rinds or intectines always vesults in rejection.

The meat block twust have a uniform consistency and a rather short chew feel.

As defect is considcred rubbery, d:ighv 0 watery texture.,

The product must have a pure tastc. As a defect is counted off taste or

doughy tasle.




Sampling plan for canned mest control, normal cans

and essential

and essential

1 sample | No. of defects | Decision | 2 sample| No. of defects| Decision
6 0 accepted
1-2 eritical new 1-2 critical .
1-4 critical sample 1-4 critical accepted
and sssential 10 and essential
3-6 critical 3-16 critical
5-6 critical rejected 5«16 critical | rejected *

#1f the manufacturer requires, an additional sample of 30 cans may be with-

drawn. & or move with critical defects, 7 or more with critical snd essen~

tiel defects mesns that the lot is rejected, less that it is accepted.

In addition, all lots are examined for major defects. If onc is present the

lot is rejected.




—Annex D

Gampling plan for large units of canned meats

I sample | No. of defects | Decision | 2 sample | No. of defects | Decision

2 0 accepted
1~2 critical new 1-2 critical
and essential | sample 1-4 critical accepted

10 and essential

3-12 critical
5-12 critical | rejected®
and essential

#1f the menufacturer requires, an additional sample of 30 cans may be with-
drowm. 4 or wmore with critical defects, 7 or more with critical and essen-
tial defects means that the lot is rejected, less that it {s accepted.

In addition, all lots are examined for major defects. If one is present, the
lot is rejected.

T e e S T o R
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Work of evaluation panel at Danish Meat iroduct: Laloratory

Members of the evaluation panels are appointec for -ne yesr at a tiwe, They

are appointed by the administrative board. Au appointment may be renewed.

Members of the evaluation panel participate ip accordance with a shedule worled
out by the Danish Meat Products Laboratory in the evaiuaticn sessions at the

laboratory.

The evaluaticn panel, assisted by the lahtoratory, draft proposals for circu-
lars regarding procedures for the export cuality control, etc., and subuit such

proposals u» the administrative hoard for approval.

The evaluation pane! merts when tequiied, preferable not less than every other
month., The agendas of <hese meetings are determined by ithe chairman of the
evaluation panel in collaboratior witn the lab:varorv, Meetings of the evalua~
tion panels may te follewed b a =meeting to which vepreseniatives from all
plants producing meat producis for euport are irviced, Tlhe object of this is to
demonstrate for anyone interested th. level ~f ~vality decired by the ponel,
Often, competing products frorm other countrias are displayed at such sessions.
Two membere of ho papn’ are 11070 o to twe weekly evalaatics nersions at the

laboratory and rarticipate in sessions where an aprea. .o mede agtinat a decisiom

Hy the labcratorywFor the latter sesrions at teast two members of the evaluation

panel must be present and nc  person participating in the ovaluation may repre-

sent plants involved {n an anpral.

A member of the evaluation panel must oarticipate in at least 507 of ali meet-
ings and evaluatioa scssions, to which he has been invited within any given 12

month period.

If a member of an evaluation paiel leaves the emnloy of a meat producing plant,

his membership is autoraticallv terminated.

A member may under special circumstances have a personal substitute. He must

be from the same companv and his apphintrent must be approved by the administra-
pan? PP ' Y

]




Annen 6 (continued)

tibe bosrd. In such cases both the regular member and the substitute parti-
cipates in meetings of the whole evaluation panel. Where the evaluation panel
travels to export markets either the regular member or the substitute membar
may huve his travel expenses refunded by the lsboratory.
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Control chart for canned shoulders

Norrally, an establishment may ship products as they are produced. Asalyses
will be carried out by the Danish Meat Products Laboratory at intervals, the
length of which is determined by the prior history of the production at each
plant.

For content of addod salt and water, the following zones have been estab-
lished.

Upper limit 13,67

Zone A 11,77 to 13,5%
Zone B 9,97 to 11,6%
Zone C 8,17 to 9,8%
Zone C' 6,27 to 8,07
Zone B’ 4,42 t~n 6,12
Zone A’ 2,5% to 4,32

Lower limit 2,41,

Shipments can continue untii one ot tne following limits is reached.

8 consecntive samples fall in zone C or above
4 cur of 5 consermutive camples fall in zone B or above
2 out of 3 samples fall in zone A or above

1 sample fall above upper limit.

If this is found the follcwing productions may only be exported after prior
approval by the Danish Meat Products Laboratory requiring an analysis of 8%

or lower, or in zone C, but with at least one cut of the previous seven samples
in zone C' or lower.

Results are plotted in 2 contro! chart as shown in exhibit 8.
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Anney 9, Rules for analvses of mcat content

S

For certain markets the Danish Meat Prnducts i.aboratory vequires a miniiwm
meat content and minimum lean wmeat content in some meat products., (Meat

content is determined using the so-called Stubbs and More formula.)

The requirements are as follows:

Product Zones

7 meat % lean meat
Pork in natural juices 95,0 - 92,0 57,0 - 55,0
Pure pork 95,0 - 92,0 57,0 - 55,0
Chopped or minced products 90,0 -~ 87,0 54,0 - 52,0
Cured pork %0,0 - 87,0 54,0 - 52,0

Sliced bacon 90,0 - 87,0 no limit
Pork luncheon meat 80,0 - 77,0 48,0 - 46,0
Mixed luncheon meat 80,0 - 77,0 48,0 - 46,0
Frankfurter and vienna sausages| 70,0 - 67,0 35,0 - 33,0
Cocktail and hot dog sausages |50,0 - 47,0 25,0 - 23,0
Meat ioaf products 65,0 - 62,0 39,0 - 37,0
Meat with cereal 80,0 - 77,0 48,0 - 46,0
at paste 70,0 - 67,0 35,0 - 33,0

Meat paté 70,0 - 67,0 no limit
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Ansex 9 (continued)

For this schedule, the followiny sampling plan apply?

sequent lot

Sample Units Number in or Decision
No. below zone
0 approved
1 2 1 -2 in zone 2, sample
1 - 2 b2"ow zone rejected
1 - 2ia zone approved
2 3 3 -4 in zone approved but
from same -— . _iample
lot es 1 5 in zenz or
1 - 3 belov zone rejected
1 - 2 in zone approved
3 5 “ e 2
from & sub- 5= 5 in zone or .
1 - 5 below zone rejected




_ﬂgtox 10

used for determining added water in pork

Yactors

Type of product

factor
1. Chopped Mam 3,83
2. Chopped Pork 3,83
3. Canadiean style bacon 3,83
4. Deviled Ham 3,83
5. Han 3,83
1 6. Ham rol1l 3,83
7. Hem sectioned and formed 3,83
-8. Luncheon meat 3,8
9. Picnic rol} 3,93
10. Pork loin 3,83
11. Pork roli 3,83
112, Pressed ham 3,83
113. Sausages in brine 40
14. Shoulder 3,93
‘15. Sliced bacon, baconslab 4,0




Annex 11

Anounts of added water or curing ingredients rermitted in some products,

Type of product

2 added water

e

7 added salt and water

Chopped hanm
Chopped pork
Deviled ham

Ham, whole

Ham roll

Ham sectioned and formed
Luncheon meat
Pork loin

Pork roll
Pressed ham
Sausages in brine

Sliced bacon

3,0
3,0
0,0

0,0

0,0

30
10,0

8,0
8,0

8,0

0,0




Artag‘g-nt for measurirg fac content of meat trimm
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Anrex 13

Specific gravity of meat

The ordinate indicate the specific gravity for fresh meats of various

fat content, the abscisscs the corresponding reading on the scale shown
{a exhibit 12. As indicated by a dotted line, a reading of 0.65 kg would
fadicate a specific gravity of 1.032 and a fat content of 20%. |
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Simple bacteriological examination nethods for plant sanitation control

This method aims at attaining simple data by uncomplicated fmeans to
evaluate plant cleanliness,

Most often, the so-called agar-sausage method, originally a Dutch idea,
developed by Ten Gate, is used. The plants buy or may themselves manu-
facture the agar sausage which is an ordinary plate count medium, com-
bined with agar, and filied into an impermeable artificial casing, which
is sterilized, e.g. at 116°C for 30 minutes, The technician rinse his
hands cerefully, He uses a narrow knife which is sterilized by being
passed through a flame. With this the agar sausage is cut and the surface
is pressed against that surface which is being tested as seen in exhibit
14, Afterwards, the Agar sausages is pressed about five millimetres out
of the casing, a slice is cut off and placed in a petri dish. Many samp-
les are taken in the Same manner, all plus some controls are placed in
petri dishes and incubated in a clean closet at room temperature, After
1-2 days the plates are observed. On some slices, a few dots (bacterial
outgrowth) may be seen, cach stemming from one bacteria on the tested
surface. This would be considered very clean. Other slices may shew more
dots and some may be completely overgrown with bacteria, indicsting an
unsatisfactory condition of the surface.

Results may be tabulated as shown in exhibit 1.

A similar method uses commercially available contact plates. These are
much like the above slices of the agar sausape but aseprically packed;
they are used in much the ~ame manner as the agar sausage by being
pressed on the test surface and incubated as above,




Annex 15

The agar sausage method for sanitatic- control
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Anrex 16
M

Records of bacteriological flow sheet analyses

Meat processing plants report the findings of their bacterial flow shest
analyses as described in axhibit 14 to the Danish Meat Products Labors-
tory. The data are tabulated by the laboratory as shown here and dfetri-
buted in such way that each plant can see how their sanitation compares

with that of the other plants but without disclosing the identity of any
of these.

When indicated, the laboratory advises on improvements in test procedures
and as regards improvements in clean~up procedures,
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