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Les conditions rejuises nour atteindre des normes bacteriologiques 6levées somt

les suivanters :

A, Inspection préalahle des mutidres premidres, notamment celle du Service

d'inspection das viinues, exécutée danc les abattoirs . r un personnel dfment habilité.

B. Contrfle de 1a *empérature et de la dur’s de stock.ge. Au~demsus du point de

congélation les bactéries prolif2rent, ieur rythme de reproduction étant fonction de
la température. Il importe donc de préciser la durde ainsi gue la température lorsque

1'on définit les conditions de stockage,

1/ Les vues et opinions exprimées dans le présent document sont celles de 1'auteur
et ne refldtent pas nfcessairement les vues du Secrétariat de 1'ONUDI. Le présent
document est la traduction d'un texte anglais yui n'a pas fait 1'objet d''ine mise aun
point rédactionnelle.

* Ancien microbiclogiste an chef de la 'iall's Meat Company (Angleterre).
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The senentinls for the nebicvement af heph hacteviologicnt atandarda are:

A, In.tial ecreening of rawm tertalu, o fudin, the Meat Tnapectinn

Corvice carrind ant hy anthorised pereonrel in the risuchicvhanae,

h, Coantral nf tempervatare and tine, ‘hove froez. ng patnt bacteria
will mltiply, the rate daponding on the temperature, 't in necessary ‘o

atipuinte time an well as temparature when deflintng atorage conditions,

. Control of equapment and permons, A plent 1inl and clean supplv of
warm water in sasential far cleaving enuipment and 1f neressary chlorination
shenld he applied tn the water, Materiala mare anitahle than waod ahonld be

nsed for doning hoards eic,

Food hardlers shonld be piven elementary inmtrnction in hyvisone using
simple lanmage and aided hy pictares showing good habite and had hahita,
Bacteriological testing of food handlers shonid he made when there is a ponitive
indication of risk, e,5. hintory of diarrhoen,

r, Contral of procesnes which include anlting, smeking, use of

predervatives an well an cooking.
Food peinening

At one tims ~mohanin war ~laced an nravantine of cor’amination of meat fro-
extiraneocus sourcea, but {t ts now realined that the incriminating organisms are
eften preasnt in the live animal and #0 may be pieaciit in dead meat, The best
preventive measurm therefore are those that contrel mitinlication of bacteria
that are ansumed to he alrendy there,
Standards

There are al preseni no national numerical bacteriological standards for
meat products, and difficulties heing largely due to wvariatiens in technigue,
However, a number of bodies are warking towards such slandards. 'The
International Commitiee on Microhbiolegical Standards for Feoda dees not favour
s simple limit for a particular food, twt muggenis normal and oniside limitm
and a preportian of samples which must achieve the normal limit, ¥or factery
ptandards & four grade ayatem ie recomended,
Tests

Tests available include Total Vishle Counts, Microacopical Coeunts and
tests for particular familien of hacteria, Twe Lypes that Liave interest teo

develeping covmtrion hecaune of animplicity and npeed are "Fxtract Helease
Volame" and dye reduction tesis,
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Intoxic tior limantsirs

11 Cat o tesom ed D0an iacict.oit aur les mesures péveniives A nrenire pour empdcher

1. viom a '8tre conooainde nor des sourcas axtérieures mais on o, it maintenant c¢ue lens
cr-.nismes incoriminfs exictart rouvent ars les nimeus vivanis at qutile neuvent donc
66 trauvar e 1. viars 2 L' onan 1 oobettu, Cer mesures e prevention lag ~lus

{ % amnéchar 1 ulti-lication Ces bactérias dont

effiLaces aont Fone ceil-n Ul vl

la srésence sst srobale,

I1 n'existe nas actuellement sur ls plan national de normes e rundraticn bacté-
ricloricue concernant les produils Y t.se ue viande et les di.[{icultés proviennent
an grance partis des différences .| ns les tachnicues apnliguées. Toutafois, -lusieurs
arganismas travaillant * 1'établissement de ces normes. L@ Comité intermational sur
‘55 pormes microbiolegsicues nour les | roduits .limentaires ne recommande p2s de limite
uniforme our un aliment connd miis orcose les limites norm .les et maximales, une
certaine nroncrtion ¢'échuntiilons devant .titeindre 13 limite nomale. n ce gui
concerne les normee upplicables aux usines, on recommance 1'anplication d'un syetdme

3 quatre sualités.,
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Lesais
L.as essais cuxquels on peut ~rocéler sont notammert les suivants : comnte total
ces germes viubles, comrtes microsconijues et essais sur des 1 .milles narticulidres Je

bactéries, TDeux types d'essais qui n~résentent un intérat cert.ir sour las nays en vols

Cce cévelonpement, en raison de leur eimnlicitd at e leur rin1sitd, mont le "xtroact

lslease Volume" at 1'eseal de réluction nar la méthods cac colorants.
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INTRODUCT 1 ON

There are n number of animal diseasen that can affect the micro-
biological qualitv of th: meal producced, tait which are more appropriate
to the attentions of the animal doctor than the food microbiologist, Thin
paper therefore will pay little attention to such napects nlthough undouhtedly
they are of fundamentsl importance, Thers im a tacit assumption made that a
good meat in.pection service at time of alaughter exiats and has heen applied,
Thus concern with the many possible parasitic infections (e.0. flnkes,
cysticercus) ami hacterial complaints (e.g. tuberculosis) will not be expressed
although clearly they can affect the rafety and quality of the ment. The paper
will be concerned with the hvgienic handling of meat and meat products and with

the posmible tests and standerda that can he applied,

Meat ie vooked and consumed i1n very different ways in different conntrien
by the indigenous popilations and the trentment given can considerably affect
its safety. In Nigeria, for example, typically beef is well boiled with peppers
and consumed hot, Manv Murepeans will prefer a “rare" steak with the inaide
hardly showing evidence of cooking at all, {t would be i1deal for the meats
used in thiese two different ways to have the same microbiological atandards,
hut clearly it is not necessary and there is much Lo he ga.d for haviug differ-
ing atandards depending on usage, if such & scheme is practicable, When meat
cronses national and continental frontiers such a scheme would be most
imprecticable and quite rightly the microbielegical standards at preeent
being proposed by warious international bodies are all high standards,

fhere is comsiderable potential in many developing countries for the
building ap of an expurt trade in meat and these countries must be aware of
the conditions and standerds that will be required by the importing countriea,




1. ACHITFVEMINT OF HIGH STANDARDS

The basic vamentiale for the schievement of consistert high microbiological
atandardms in foods mre few in number and nuite simple of appreciationg the

anthor would put them under four headings:

A. Tnitial acreering of rav material to eliminate nbvious comtasination|

B. Contral of temperature and time so aw to control the growth of any
ricro organisme thuat may be premsnt;

. FEnsuring the neceamary atandards of clcanliness of machines and
persons that come inte contact vith the food during its processing|

D, Control of those ampects of proceas and formulation that have a

bearing on the keepabilitly and safety of the final product.

Theame fo.- pointe will be considered 1n relation to meal anid ssat products.,

A. Initimsl Screening

Veterinary inspectors from the indigenous pepulations are new appearing ip
msany developing countries, but in some locaiities there are not emeugh,

partirularly to cover 1ilnesses, vacations and se on. Hopefully this eituation

will improve, It i{s probably true that the Furopean meat inspector has an easier,

but wore boring job than his Africun counterpart. This is because many naimal

dimeanes still common in the developing countriem 4re now rare in the Western

world.

The meat inspector applies the first screening process., When meai is moved
a distance from the slaughterhouse to s processing unit, or is sold to anether
party, then a second screening may be necessary, A trained person using his
eyes and nose can tell wuch sbout the condition eof meat, but some defects may
be obscured if the meat is frosen. When frozen meat requires ts have a quality
inspection a representative sample should be defrosted for examination, ecare
of course being necessary to ensure that the defrosting conditions do not them-
seives iead to deterioration of the sample. As well as visua! inspectien

laboratory techniques are also available if required and will be discussed later.

B, Control of Temperature with Time

The relationship of temperature with tiwe must be undersiood in considering
the growth of undesmirable bacteria on mest and itm preducts,

§




Figure 1, Growih rate of Hacteria

RATE
or
oROWTH

u u 13

TEMPERATURZ

Figure ! represents the growth carve of a typicel bacterium present on
meat, Belov temperature T} the organism will be incapeble of multiplicstiion
and a0 the grawth rate, R! will . _ero, At temperature T2 the organism will
be mitiplying st. dily at a rat 42; let it be assumedl to be ome multiplication
every hour. This means that ¢very hour the number of bacterial cells will
doudble and after six hours, for exsmple, ove original cell will have become 64,
At tesperature T3 the rate of multiplication will be at ite maximum and in the
example it can be ween that R} is adout deudle R2, This means that R3 will be
& mitiplication every half hour wnd in 6 hours one original cell will have
preduced A096. If the aegree of spoilage is sssumed to be directly related to
the pepulation of bacteria them temperatare 13 is far more dangerous than
temperature T2 for the storage of meat. However, after 12 bours the number of
bacteria present at T2 will equal the nwsber of becter.a preseat after 6 hours
at 13, hvcﬂn. of lemgersture ensbies time to be bought, but at any tempersture
abewe 71 bueteria will eventually grev to such mumbers as to cause spoilage,

In practice, af course, the situstion is more complicaed because many
different bacteria with their own characteriatic growth rates will be present
on a single piece of meat., Growth rates will also be influenced by other
factors like water content and pH. Most organisms will not grow in fresem sent,
but "refrigerat d” meat that ic not frosem vill eventually speil sr beceme
dengercus and it is impertant to stipulate both temperatures and times at which
materisls may be stored.




freoh
At sne time the “ranapoert «f meat aver very long disilances invartably

reguired At te be frorven, With very Light control of (emperstares tt 4

now possible, for exwmple, tn ahip b fram Now Jealmd to Brite n in &
chilled wtote, butl very tignt control 1a neceasary, At the present stete of
drvclopment o oy eonntrics whier meal har 1 tiavel long distances freesing
would seem to be the best sclution, particularly when therr are high and

fiuctuating ambient temperatures,

Co Lentrel of Boaipment and Peraons

In the more developed countries o contintious sapply of gocd potable water
is umually taken for grauted and a vaiiety of cheap detergenis sre resdily
available. In wany developing countries, particularly avay from ihe large
towns, these twn comwoditiesn may de in very short supply. Chloride of iime
can be used for the comparatively cheup mter‘liimation »f a dubious water wup;'y
for washing purposes and & renidual excers of hlurine in the water will have o

e

beneficing effect 1n the plant saanitizetion. A tigure of 9 to 10 p.p.m, free
chlevine sltonid be mufficient for sterilisation of the water without being

strong enough to cause corrosion of equipment. The chemical ard water should
he tn contact for at leust 20 minutes to ensure sler.iity sc it is cecommended
te have a two tunk syatem, one bheing used while the other holde standing water

and sterilant,

There are comhined detergent-ant..eptic mixcures comiercinlly available
and the uae of these is probably the brst recommendotion when vater is in short
supply, but they are relatively expensive, The author knews of no detergent
thet in efficient unioss umed in hol water when the fatiy preteinac ous debris
of meat has ‘v be renoved from cquipment. A hot water supply is easentinl, OUn
the other band cold water can be used for removing faecer etc., from lairsges

and yards where the live animuis have been stored,

Around ten years ago papers (1, ) were published showing that woeden
bouing boarda could harbour mauy bacteris and the boards were difficult te
clean and sterilise. A number of alternative waterinim have been used. Ceoeper
and Dyett (1) recommended a synthetic rubber wateriai and fairly recemily
Gilbert and Watson (4) carried out a number of tests on 'ifierent materials,

including wood. The latter workers always recovered the greatest numbers of

bacteria from the woodeir surfaces and worsever, in 4.3% of 235 scrapings from

SEp R
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wonden surfnces uned 1or preparing rew meats they to-oveivd seimone! lne,

The firective of the Coancil st the Rropian Covamni gy on hesith problems
comierning intra Lowmun.ty ‘rade in fiesh weat stipuiates that wHrK g equipe
dent "shaii be made of Cavcowion teaistant materiatl 6ot iiah!s te tnint meat,
enay Lo clean and disanfi ot A sims it Frqulrement % a0 the code of praciace
of Coden Alimeutariun new an coourwe of formulatioen, Al though not spevifically
named rn these rulea the usunl (iterprofAtincn -y that weod 1% an unenitable
material. At one Lise i; Fritain 1t wes ¢ omson provitice tu sprinkle sawdust
ot the fivurs vi butchering departments to help the prevention of slipping.
Thers was the risk that wmail oreren of thin materini might be biown or 1in
nome way hLe carrivd to the meatl being processs nd thys practiice hes Low o
ceased, Dry salt 1 sometimen uned o8 s & slip agent, Yit the hesl solutien
undouhtedly is to use flooring material that rannst easily be ul:ipped on, even

when smal. piecey vi fal or wate; fail on to the floor,

Baropean | gialut:ion calls for the sterylisntion 5f knives ele., ta waier
at at leant 82°C. Certainly in Britein thr veterinary suthoritres respons .. ble
for ihe licensing of sleughterhousra for exporl trade have insisted on a libe.a]
supply of such steriligers strategically placed in the appropriate departmente.
It has not been so casy to persuade the butchers Lo use the e arpmcnit aa

frequently as is conaidersd necescary,

Controlling the habila of the peaple hancling meut ia more difficult than
installing equirment and is largeiy a matter of edncation, Instruction shou:.
be simple and to the point, uaing words, even vulger words, thut the worker can
underatapd. In the author's lest Company it was the custom Lo suppler 2nt. the
instruction by showing slides depicting gooa habits and bad habits. These
#iides were made in the factories concerned with sc.:ual members of the stff
acting the parts; in this way it was hoped that those receiving instruction
would more easily identify thewselves with the nespages deing given., It ie
importaat that mepagemont sets a good example,

There in still considerable controveray over the merits of reguler medical
inspections for people handling meat and =msat products for sale, it E,E.C,

legislation requires this where inira Communi iy trade is concerned. It is not




cleny ot PIORERTY Gkt whrt o mpan ¢ by medienl eaamiantyan and e CVeryone
tbterprete g g nedu g thy harte tvibepiog) CXABIYA fon of sten]
retimente, Symtamless cnrrters of Typhiord and other enterie digearen may not
he repnlar excreters of the offending OrFRDIBR Al s cgntive report cannat
funyanten that 1he prraon conrerned fa tridv Cre, of the dincanen, It je

ertar oty desirable tha b terialagica) teating be cappipd 0.1 on meat

Mandiera whe nve soeg recavered from pamtro 1etestinal aymptoms or wiic hawe

had contun: i with renple known (0 tygye hewen agte,., trnp from much compininta,

Bota, weptie cnte g crher leatona due 1o “taphviocecor ean usunlly be
ticed and Affected workor. “Hanid be remaved froam product handling until

they have heng rured,

n, r.:,'f«"«'r"'! of i;r“hﬂf“-r R

The manner 11 which woproduct perfarme regrreding ahelf life and safety
witl depend on (he frecesmng AL o received in Lhe factory, Temperature
“Hfecta have wlrendv bheen HMracozavd and prodye | *pecifications ahould state
minimim or maximom tjme At which materinga being proceeacd shauld be held
nt particulnr temperatnrea,  fof)iea And gravise nre wenalliy vxcellent media

for the growth of bacterin aud aome ment froducies incorporate them as ingredienta,

A minimm tempera,nre (urunily hoiling) munt be rtipulated in the preparation
of the jeily and a maximmm tlme wlipglnted during wh.eh the jeliy mav be uned
hefare diacarding oy rebarling,  The produci that has been jeliled mist not
be aliowed to repnyn at wiIm ar ambicn! teaperatures and 80 the production

*pecification muimt Iny down ithe muximus 1 ime Allowed between Jellying and
placing tn chifi,

The other area of procera coniro]l t(hat rlays a large part in the atability
of meat producta is that involving the ua: of preserving &gente, One of the
oldest foad preservatives known to man ja ralt, A food with the water content
comple toly anturatod with radt would hawve an tndelingte bacteriological tife,
butl the Murepean piate would require that much of thin aalt should he lenched
wway before it conld be consumed, Nevertheless there are fond iiems that are
Atored and transporied whije packed on un) salt, e.g, sausage skine derived from
the integtines of pige and sheep, Moat Toods given n preserviag treatment with
salt have an intermediate salt Lrvel that while #iving some degree of M Cro=

blological atabifity yet alan require no diluting of the wnit before consumption,




The "curing” of meats with salt is ususliy made Lthe sccusion for the
addition of anotiher preaerving agent, nitrite. Traditionally bazon was
trestad vith potassiius aiirste . U der controlied ccditions of temperature and
salt cuntent the potssmium nitrate was conver ted Lo potassrum nitrite, This
chemical would then react with constituents of the meat to form the character-
1stic pink pigments of bacon, It alao exrrted a strong antibacterial effect,
In modern timew the traditionsl use of nitrate has tended to be replaced by the
direct addition of Aitrite, either as the sodium or potassium salt., A typical
caring salt therefure consinta of a mizxture of compon aalt {xodium chloride)
with either sodius nitrite or potammium nitrite, or petlamsium nitrate, The
CUring ingrer ienis are usually sdded in solution with water by a ~ombination
of injection (forrxng the brine under pressure through needles into the weat)
and covering, in which the injected meat 1s left 1n & tank for a while with
addition of extra brine. Clearly the monitoring of the constituents of curing
brines and the control of the adjustmenta of the 1njection mechanisms are

important areas of process control,

fimoking ia another traditiona! means of extending the life of meat products,
The meat 1= subjected Lo the hot smoke of ctertain woodes. This ireatment not
only leade to a partinl drying of the meat surface, but also implauts chemicals
present in the smoke which have anti bacterial properties, These include
phenols, aldebydes and acids. Smoking tresimwentmaleo affoct the 7lavours of
products, Obwviously centrol of the lemperature and time of smoking, density
of the emoke and the type of wood uscd are important factors in the eventual
life and safety of the product,

In recent years there has bsen some substitation of the use of traditional
swokes by imcorperation of “liquid smokes” in the curing brines, These
materials are distillations from woods, often with incorporation of other
flavouring agents. They may give products the required flavours and may have
some bactericidal activities, but it would be dangerous to assume that a
substitution ofsmoke by "l1qutd smoke” would nut have some effect on the
microbielogical stability eof the product.,

The prese.ving agents so far mentioned directly influence the taste or
appcarance of the weat product, There remains another class of preservative
that haz only a microbinlogical effect, Sulphur dioxide ie the best known

exsmple of ihis class of preservative in Britain since it is in general use




as an ingredient of the British Presh Snusnge, Thinm product is popular

T Britoin and the Commonweal th, hyt hem no exnct counterpart in nther
countriecs heing a mixtare of memt (50. M%) with cercal, adlod water and
Pices, traditdonngty pached 1n n akin derived from rheep or hog mt
althongh nrtificinl CORINER Nre Dew avietinhle, The product in dintributed
uncooked, it being left to the cansumer to frv, arill op bake in pastry and
given miitahle conditions j{ will poil very quicklv, The preservative {s
usunily added in the form of potamsiom metnhiandphiio to the equivalent ot
450 pop,m, S0 The mirrohiology of the Britiuh Freah “ausare han been
described by Dyett & shalley (5,6) aud Mowiell & Bnard (7,8) and there ia no
donbt that the preacrvative not only has a gencral vffect on the hacteria
pres:nt, but har A sejective action that influencea the eventnal spoilage
pattern that will ncenr. Thia in of n harmlona souring natnre aml the
proteolyiic op dnngerons memheyy of the nterobacterin group do not appear |
to <ipnificant]y multiply at atll}, Although sniphites in food appenr to present
minvmnd toxicity probleme () theyr MAC 13 meal proaducts in banned in wany
comtrion, mainly becanae they are nnnrceasary in the anlled, smoked, drv or
acid mnusages found in theae commtrisn and hecanse there in a laudnble denire
to keep the total intake of anlphy tos down, (They are alae uned in wines,
vegetables and other foodn),

Debydration is a means of preacrvition that has par feular attractions
for countries with warm dry climates, Natural conditionn can ve utiliged to
carry out the process, €efts the preparation of deaieccat: d coconut, the matin
problem being to protect the product from contamination during the precess,




il. POOD POISONING

England aad wales can claim teo possess what 18 p.euahly the most
comprehennive reporting of food poisoning in the World., For many years the
Pablic Health laborutery Service has tanved periodic report (10) that contain
a wealth of detai concerning types of organisms responsible, types of food
rexponsible, avamonal differences and so on. Somv caniion rust be observed in
the extrapolation of such navional figurce 1nts » continental or world-wide
aetting eince even belween countries of apparently similar eating habits somo
eignificant differences in food poisnning 1tatistics can Le observed. Thusa,
while it 18 truc to way that Botuliam ie never seen, but always remembered in
Fngland it atill causes nccamional deaths in Continents]l Kurope and the United
Staten. There are subtle differences in eating habits, methoda of food
preparation and climatic conditions, Hrwever, the bhacteria comnenly responsible
for food poisoning in kngiand can cause food poisoning anyvhere and theae will

now be conaidered in relaiion to meat aud meat products,

At one time much of the cmpbasie ou food hygiene was directed towards the
prevention of extranvous contamination reaching producte being handlied,
particularly from the handlers themselves. Prevention oi vontamination is, of
course, important, but a wider knowledge of the subject has resuited in more
sttention being given 40 the prever-‘ion of the multip. cation of bacteria
presumed to be already present. Certaialy as far as meat is concerned therc
is & realistic attitude for the animals that provide the meat are liable to be
infected with those organisms that cause food poisoming incidents in man, 4
problex that will now be discussed is that the animal may show no obvious
synptoms of disease aad wvill thasrefore be accepted at the mweat inspection point,

A. Salauglgn

Salwonellae sre responsible for most incidents of foed poisoning in England
and Wales and most of the incidents that can be attributed to a specific food
are due to the consumption of meat and meat products ( 11), There are well over
1,000 different members of the salmonelia femily, identified by sernlogical
techniques and nsually named after the district where they wire firat imolated,
Despite this large number the serotypes actunlly ideutified with most of the
iliness in man were few. The "top twenty" salmwoneilae account for 90% of the
isolations from man ( 10), most of these isolationa being made in the diagnosis
of actanl illness or during epidem iological ivvertigations. Most fortunate'v




to

there have heen reporivd by Soska et i) i) vorresponding figures of
salmone) ja is0intions Irom “incidenin” invelving domestinted foad animala

in Fngland and Waies. fouge dafferent serotypen arccounted for 91% of all
agimal ircidents, Although twn af theee forr mian Apprur asong the ‘iep
twen'y! wmaigoneliae of mAn It is clear that many of the relatively commog
animal 180laten were Uncummeun man itolates while many of the common man
tsolntes reling cavsed trouble 1o anlmain, An rxample vas Salwogelia agona,
fourth in the tabie ot tavliations from man and accouniing for 5, H% of
1aolatione during the yonrs, The same organism accounted for only 0,7% of

the antmal isolatiops during the perrod, This did not mean that S. ngona

A8 not aswocinted in mome way with fead animulin, in fact all the evidence

wias to the contrarv and Hobhs | 1) haa dencribed the case history af the
energence of thlw particular salmonella ry an \mportant pathogen to man with
Peruvian fish meal, an enimnl feed, being the vehicle af infection to animals
and hence ta mar, What all the publ ished 1{terature indicates is that S, agona
vas preseal in feuding stuf s, cansed faw incidenta in domeutic animais, but
many incidents in wan, In other words the animal played the role of a sysptom-

iess carrier, Thie 18 tyue .f many salmonelia seratypes,

feeding stuffa ang Denmark, ftor exnmpic, already legislates for the resterilige~
tion of jmport d meat ad Lencmont . T fime ‘e probatiy ar in the future when
such leginlation wil) he vorld-wide, mennwhile hand)eryand pProcessors of meat

Products ace wv.gn o dvsume Lhat Lheii pay materials are Probably centamiseted
and to act accordingly,

B. Stephylococci

Certain strains of staphylococei can Cause gastroenteritiy because they
Produce a toxin in the food in which they may grow, The staphylococci are alse
the common cause of mepnis, “e&e septic cuis, boilp and styes, Por this
reason food hygiene regulations include roleg concerning the banning of feoq
handlery mifering from certain septic lesionn, What s et alwaysw remeubered
is that food animaln muy ajgo suffer peptic conditions due to staphy lococel and
the organipny may therefore be parsed on (9 deag mest und meat preducts,

Frank sepnia nowmally will be identitied by the meat inmpectors in the slaughier-
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hovse and the animal will be rejected or the vifending tissue removed.
Unfertanately small lesions may net be discovered by the meat inaspectors and
ey sy come to lighl at some later stage, The author has experience of smaill
abscesses in the shoulder and leg musclus of pigs that gounld aot be discevered
until the meat was being cut, A apecial procedure invelving the isolatien of
equipment concerned and the liberal use of & mixed antiseptic has much reduced
the riek of contamination in such circumstances, but there still remains the
fuct that the staphyloccus is & common organism and its presence,even only in
small oumbers, must be assumed to be present. The staphylococci are relatively
salt resistant and can grew readily 1n cured producte such as bacon.

C. Clestridium perfringens

Al theugh the numbzr of vetbreaks attriduted to C. perfringens was relatively
susil some sf the eutbreaks invelwes large nambers of people. They were nearly
all due to consumption of meat products. The clestridia are strict anaerebes
and se will net muitiply readily inm sany producta. They are aleo fairly
strongly influenced by salt so food peisoning eutbreaks due te consumptios of
bacen smd similar proeducts are comparatively rare. Ualike the other pathogsns
ssdtioned the clesiridia form sSpores and se may require severe heat treatments

to destroy theu. Most outbreaks invelve situations vhere meats are cooked, ceslsd
and then reheated at later stages,

Clestridium perfringens is a ubiquitous erganism and sheuld be assumed to
be present im rav meats,




11, BACTERIOLOGICAL STANDARDS

Specific bacteriological standaida tor certain products have heen 1a
existance for very many yeara tn several countrres, loe Cream is A good
cxample., Most atandards for this material are based an the numbers of viable
bacteria preseni and on the presence of partieniar famifies of bacteria, e.g.
the coliform group or b, toli.  in kngland and Wales there has for 2 very long
time been a ‘provicional teai”, the Methylene Bluv Teu', that mcadurew
bacterial activity by the Lime taken to decolourise the blue dye whea the dye
and ice cream are incubated tngether under defined conditions. There are aleo
teats of long wianding for mild and of course, woter, The author knows of no
similar standards for meat o1 menai products althougl currently ihere in
considerable discugnion in a mmunber of national and itnternational bodies on the
topic snd 1t meems mout probuble that sgtandarde will woon be laid down, at least

for carcase meate,

A, Problems of Agrecing Standards

One of the great diflicultics 1n agreving 8 bucteriojogical standard is
that it muni be arcompanicd by « specified and precise wetlhod of tesiing.
There are many detni) differencen in techniques helween laboraturies, depemding
on peraonal prejudices, cquipment avaitable and someilimes the best intereats of
the laboratortvs themselves, Bacter: Uogints like all otier humans are loath
to change their habits for the aake of uniformity, Consideration of the very
simple test, the™Total Viuble Count” (“Colony Count", “Plate Count"), carried
out in all food bacterinjogical laboratories cverywhere, will itllustrate these
differences, Before it can be tested n meal sample has Lo be mixed wilth water
and slurried in some way so that representative aliquots can be removed by
pipette. The old Zashioned method wam to grind in a pestle and morter with
sterile sand and water, but now there are many elecirically operated blenders

and macerators avaitluble that work on different principles, The degroe of

disintegration of the swample and the heat generated during disinlegration can
affect the result. In the suthor's laboratury a comparative test wan carried
ouil belween two machines, one depending on a medium speed revoluiion of a top

drive cuttiing blade;, the olher on part cutling, part ultira sonic action.




The saximam Total Viable Counts were obtained after about 30 seconds action 1m
the first machine, but only 7 seconds 1n the second michine. Prelonged running
of both mach:nes reduced the sime of the counts. Both machipes gave generally

similar counts, but one maci.ue, the econd, tended ulveys to give higher velues.

Having produced a su:table slurry s known quanlity mmst be added to a suit-
able nutrient agar. There are u number of sujtable agars but they wiil net
necessarily produce ideniical numbera of colonies. The mixing of sample and
sample can be done in two basically different wayes, ¢ither ehaking with varm
liquid agar and then allowing the agar to set, or by spreading the alurry »f
sample over the surfuce of a previously poured and set agar. A recent technique,
the Droplette Count (13) invelves the preparation of smal! buttons of agar about
! cm ip diaweter 1nstead of the traditional petri dishes of the jelly, aAll

these differences can effect the result obiained.

Finally there 15 the choice of incubation temperature., For a long time
37.6, the body temperature of man, was a pepular incubation temperatupe for
food samples. Thzre was no real logiuval reasen for this, but food microbiology
often was practiced in a pathology laboratory where 37°C would be a8 norwal
incubation temperature. In more recent years 1t has been realised that higher
colony counts on msany food samples are usually obie.ued at lower incubation
temperatares arn.d so 30°C, 25°C and 22°C have become popuiar,

Within one factory or one campany the differences that can ariwe Lecause of
technique variations can be newxated hy standardising on the details of the
method to be uscd and then setting microbielogical standards for the products
based on that meihod. It does not really matier if the chosen technique in
factory A gives a Total Viable Count only half of that in factory B, provided
that toe limit for the T.V.C. in factory A is half that of factory B, The

problims arise when national aad international standards are set,

Another problem 18 to decide at which particular point in & distributicn
chein from factory to consumer the standards should apply. With factory wrapped
ice cream, for example, there should be no difficulty since the hard frogzen
product should not materially change and the musber of bacteria present at the
beginning wiil be similar to those at the end. However, perishsble meat
products distributed and marketed under ambient or chill conditions will
continue to display bacteriological changes. A T.V.C. of 10U per g in ham




nothe factor miyh we bl 0 0 Moy o oA the o me gt o b mEle some Jaye
Inter with mt Ua poocfvo b b 0w aga e v sl caent: pindeed n Ccount
of 10,060 per g wo b b coticidorett o reasyntilby wetyrals ot vy higure, As any
Togal ataodate are T vk appiied al the peiut o f wele the atandards

applied in th Facte -0 wili inlly be nume-ically diflerent,

He Iptegvationa’ " ataida

A nusber of sobe L onlioanl argRGIRAtIOns presently are conceruing themselves
viih the emtabishment ol Wopiens utsndards or micinbiological standards for a
verrety of foodeintta,  io Shlitise thers are natrota: budes 1hat are interested
vosctling standuide foq smyerted foode we theeo tee are of considerable concern

to the food expnrting coun. vrea,

The Intes ational Stande de Dipamisation (11507) nes net up expert
tramLicew thit are widll vy .nvelved with the mimtiae of methodology. The
Codex Alimentaries Comwingron war el up in 192 Lo imp lement the joint
FoAL Gy, 000 bood Svandearde Progrnmme,  Thos body tlkewiae has developed

suh groups o1 comuittecn, mainiy based on commod:ties, Thus there is & Codex

NSub Committee on Procenned Me:i¢ Products. This latter body ia componed of meat
sirentisina from 8 numbe: of different countries and ix concecned with compositional
standards, hy,iene mnd  odea ot pract ce in preparation and distribution. The
tropean Fconomic Comwun) t has a number of regulations and directives that are
hromdly 1n lne wito Cudex wtandards. There are some B,K,C. draft directives
that incerporaiv numer;rat microbiological standards, e.g. lve Cream, but so far
vone of the lepisiation for mest or meat producta, iu force or in draft, haas

zuch specific requiremenia,

The Un:ted States Foud and Drug Administration stater that food is
alnlterated "if 1t bears or containe any poissnous or deleterius substances
which may render 1t injurious to health." Adulterated food is banned in inter
state commerce, The Uireclor of the F.D.A's Division of Microbiology in
discussing the interpretation of the word ‘adulteration’ (14) states that the
presence of food poimoning pethogens, or toxins, would render the food sdulter-
ated within the memniug of the \cte Thiws would sppear to bhe n Louncil of




Perfection with b Fiowlegge ot th, HIE LT etaty ot Snifecticg of Jaw

itd meat and poultirv,

A bodv of  irwidorvat e ot reat o Poad e sah LhaiRte im Lhe

Internntional Commuriten up My, rebiroleygieas Spec it utons of Fooda (i.C.H.S.F.).
This @ bady of evrarga et 1900, eriginally under the chairmanship of
F.S5. Thatche: vho was ihe 40t mother of the Lommittece's first publication (15).
The main arms of thy« OSBRI Ler aTE o e e methode of microbinlogieal
testing, to recoumend me g o f Ermtiag a0 o reoummend 1imity of 1olerance
for pertinent sic oo oi.an. amn 1o wpeir e feuda. Yery wisely the Sommitiee

haw recognimed tha' g th, pioment «tate of food production and preparation
quite vide varintivng g “Ypes And nvmbers of bacteria are to be erpeclea n

similar foods,

The type ol Pand 15 firat cetegeriecd accoruing to the degree of risk
it repremente, v.g. whethor .t La Lo be conked bejore consumption or whether
1t will be eaten witheu! further heatiug,  The readw e of samples (n) to be
taken is defined and alwe the nuaber (¢} 1) .- sumply with the normal
micrebiological fimic (@), Thore 1a cn outardr 1.1 '#) that oo sample must
exceed. Thue, the formula for TVy of froven bevelens beef is
nefS c» 3, m o MO0 g and M » 10 million/p, Thix means that 5 vamples
are taken of whidl at Jeaet tirce amot bave counts not in excess of 500, 000/g.
No sample must have a counc 11 exoews of omjiomyg,

Similar types of <iandasd are suggeated (ov pathegens, c.g, 0 = 5 ¢ el
for salmonellar in frozen beos means that one gampier out o five may contain
salmonelilae in the sennle quantiiy stated, Obviously with ¢limination of
salmenellae frow animal feeding stoffs cud improvements in husbandry and hy.iené
the kope would be to sventualiy alter the formilu to np = 2 ¢ = o0,

In the author's opinion the I.C.M.8,F. approach :» very aeraible and
takes due sccount of the varimbilities in microbiological results experiemced
in practice,

C. to 8 rds

Whether or not there are national or izteruational standards it is




neceaanry o the factory oo bog st Yo foaws ceme abno g e Lo BuNesR
the das 0 dav qoe it ol T T LY O T T T LR Y UL LT LA RN B S
posmibhie (AL taper ant o S, amess s weabes o Uhe armed forces,
for exampic, wav havs Ut ova oy tem o f merg e the poods that they
parchasc so 1! (s amporiant tn know whelthes the factory ix heeping Lo their

mpecifiontion,

B as b sihive "o v w aie e prod wie o Fakicewn .o amd similar
factory persornc) [iegquentiy de rot winh fa be boihered with detatls of
labormiory tes any althongh Cowe Lk o be rengn et e things are going
right and 1o be yuiildy otormet F Lhngs ave codrr wiong,  About fifteen
years ago he decided that in rutare ropuita o the 1actary would not in.lude
columns of figures ~f T.V.0 w | mecroscopionl connts and vo on, but instead
A simple grading svetem wwuld be usel,  Foar grndes v, 8, O ond P vere
introduced, A Yeiny ibe mo-1 atiafrciory and Bodef itels unsstisfactery.
The resulia of the noympl tstinrntory Lteule sire Lisndloted by the laboratory
staft into grading~ so that, tor oxample, the factory would he infermed that
during the previoua week 0 wampics of a pmticniar product were taken of
whicli 18 werc grade A and twn wire grade B, sSuch informacion told the
wanagewenl tha! testing was beoug done and the resultn obtained were
satisfac tory. Had uswabtistnctare rowiita beop obtnined then it 1s probable
that management would have beon tnforwst enrdier und poessibly an enquiry

instituted g8 to the reweenn,

Development ¢f n vradiny system 1mplien that risadaris have been
formulated, In the avrhoria compuny Lhese were nerived at and agreed at ©
meeting of appropriate lnboratory pergonnel from the foue factories then
operating. At the time Lherr wae titole puilished data tn pive guidance,
but there was 8 consrdernble awoust of internal information which enabled
the standards te bhe agrevd without a geeot dea! of arguoent. 11 is pleasing
to report that over the years there ham heen liitle evidence Lo suggest that
the origival standards were fny wrong #nd they do [al} into line with those

standarde which have been recently suggested,

Most of the gradings were hased on ihe Tolal Viable Cauni test and in

Table | are given the standuvds for twe typical temar
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Product Grade
A n [ D
Boned out P rk logs less than L O to 304,000 to 1 millieon
104, 000 le<v Lhan leex than |} or motve
R million
Cooked ham ieas than 10 ta lean L, 000 to less 10,000 o
106 than ,J0U than 0, OO more

Microbiological standarde are not oniv applied to products, but also te
equipment, The cleanliness of equipment can be tested in several vAys, the
oldent technique probably heing to rub a sterile avab over a measured area and
then to rount the nunter of nraaniems picked up on the swab by a colony count,
The contamination inside pols, pipea and churps can be ratimated by rinsing the

vissels with sterile water and then counting the bacteris picked up inthe water.

A technique that has become very popular in food factories is to press a
suitadle nutrient agar on a surface requiring testing, "«fe A boning board or
conveyor belt, and then to incubste the sgar and count the colunies that develop.
Oue version of this method 1s by use of an "Agar Ssusage" (16 ), A rather
stiff amar is aterilived inmside a cvlindrical! casing of plastic film and
allowed to set. To test the end of the “sausage" {s cut with a sterile knife
exposing & flat cross sectional ares of the sausage. This is pressed on the
surface of the equipment and then another cut is made on the sausage so that
@ salice sbout !" thick 18 produced which js aseptically placed in a Petri Dish,
the pressed surface uppermost. The dish is incubated in the usual way,
Suggested standarde are given in Tavle 2,

Table 2, T /€. en Slices of Agar Sausage
firada T.v.C,

leas than 10
10 to less than 50
50 to less than 100
100 or more

- B> -




VmaLher vo oim o1 e methes 1 (s prepars “contact pistes”, smail

fety o Dyt folles R g o A o Y ettty yvnnrd aittlo
O auriar e trinn teated, fheosiameter of tie Ten Cate Agar Sausage (16)

ve Bbeewho.  wil Bi s i saggearad ctandaces in Fable 2 owoald require
suttable ad ustment o7 antact plate: are nsed,

The technique of caking aga» prewsitugs, wvhether by Agar Sausage or Contact
Flate, 18 6 campiv tha 1t hax seen sugge-ted that 1t ean be carried out by
Ay reocnably IR Dagent peraen owl Dabaratary facrlities arc ot required,
e the plates cnu be left en n rbel? 10 8 warw room {0 incubate, 1In fact

CAHETE (aD CnrrFY ot thesd own tooting. Al this 1a true, bul there 1e ome
actential danger thas must never be fargotten, Al though the great majority
of bacteriu that grow v meat are il dnngerous there is always the possibility
that « puthogen mrv Lo presen’, The innocent looking colony growing on a slice
of Agar Sausage vould he of » sabamonella and it wonld be reprehensible to allow
anqualified piople, through their ignorance, to handle such wateriul and thus
pusatbly endanger themmeives or their friends or even contamipate other producta,
There is nevertheless an attraction for factories in developing arees where
luborutory facilities may te spar-c to take advantage of such techniques, In
these circumstancer perbiaps the golutior in *o allow the production manager
or unome equuslly responsihle peren to carry ont such tests with facilitien for
holding secure and disposing of the e pedia.  tHe should ot course he given
training in the principles of the test and understand some thing of the problems

of cleaning so that he crn hoth mouitor nad sdvise,




IV, RATIRRENILGYL AL TS

Ao Toti & b b

In previoss chariepse nenvian bns heen tade o the Toand Vihie Coaunt

e mnny Torms both ar o n omesps ol Losbang proae. o s tes! yep e men it

The teat 1w an weli known that oo aftenpt wil' be gl an th; o e e g
into the preci=e detuitu ol porTarmance, i ¢ tn pay o ever thoi 3¢ &,
caodhe a0 e YT et ' R ROV I S

meat o omeat product sampis o The teomt darw i st angulalt Letween the ten s
of bacteria that wav form coinnies Iin the test, vxcedd o oa vers rmdimentary
wAy 10 that certais typor mey producsy roiber characteristie calopier, «yth, s

in sbhape or colonr,

Be Pathogen Tesling

Testing for the prosence nof pathegena in fordetuffs 18 a wperialived
branch of hacts riology and in beat corried out by rrperis, There in plao o
safetly aepect to be considerca and 14 s net advicah'e ta hive sulturea of
salmonellue and cther darveroun has teras bevpng rade An (lose proximiiv ia
factory departmenta preparing food productsv.  The beut methodu of tuws fag

meat prodocta are well docomented and thees will woi he detniled in this paper,

Co Coliform Teating

. oo el A ot

Testiug for the presence of colfform orgarisme is of ten recosmended for
weat products. Uriginally the coliform tret wns devieed for the examinmtion
of water suppliea snd over many yvesrs han proved tu be o very aatisfactiory
method, The coliform family, and particularly Fscherichia cell, should be
absept 1n potable watere, ihie presonce of thepe argzani sme indicating a porsible
contamination of faecal orizin that is pntentialiy dangerous., Cnliferma die
in clean waler s their preaence indicaler recent polution. In many foods
coliforms will nctively wnltiply mo their premence does nn’ necessarily mean
recentl cantamination, butl could wean a remote contamination of processing
rquipment thet has not been rompletely eliminated during ‘mbuequent cleaning.
As coliformm are present in vast numbers in the alimentary iracta of fond
animals it ia not surprising that they shovld be fonnd in rew meats, However,
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Sty oW, B ST T I ¥  FE AR I S I EL U TN SRS - oamriration aftec

P4 R )
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At Caraiaras mome tunoahacte,  The cothon prefers o broth wechnique where
e Ll oaantittea of suepde o cabates an tubes »7 tanpyl Lulphite Rroth
Gy e ek Boaron wamin A for sas prosticiien,  Falae positive results

v frequenth. Stte 0 Wit acs coean and adgared proaucis, but it is the
o churts 8 FTU R ST B TP IO TR QY 1| nhyniinod on thY e w:n!’um of meat,

ey oagean the Veisbe ot the techigne ars weli rnawa,

Pre red o etann fe o te Jov o, 4o sieam st deiry cresm have heen used
0y long Sime fat sre veil krown,  The buars of Lhe (echnique s that the
gaaple under teot op mrred wit' a cve lf, Methviene Bl e, and incubated
whirr wneci fied condrtiog., Uy whlow. . oan o3te tonme) oxidized state,
b basomer fharcoews n 6 chet duall s tedaced wtate,  ieduciug chemicals may
be naturally pres st 11 the samplo, by’ wwese pre reiniorced by the activities
of tacteris pree ', (nas the sveed in which the eojour chnuge occurs bears
norelationstip w1 i) e a4 o@ter of buclerin ocrigantily wiratal and iieir state of
activity. By ctonderciaim, the cetnile af e nroe inpes and noting the time
when the oolou:r camngs Cfurs, & grat.ong svotem Loy been devised with four

grades, rangirg froe cery astisisctor, i vneatisinctery.

There h@ve Dewn bt atiempis to devige .ve rednction tests for meat and
weat praducts {(17,%),  The panuler cyes used have been resazurin and tetrazolium
walis rether than metoyiene blve. A hig prabiem has Leen that the uatural
reducing sywnivms of meain vary wilh see aipce dunth, anstomical origins and
trestments received, However, v cortain limited appiicstiona the principle
has heen fourd to e verr vwacfnl, ¢.p. the nctual icontion of areae of contam-

ination an & siice of hscon or hew can be rdentified by spraying with a




Lo trurol ium sall and 1t ubating fne on oabort Siae [ 19 0, Y teahnigue oy
aeentiiying Yem whicse witlo penvy e Llerinl contaminatl on cansinta of

o saply rinvipng the sdice 1 s plasess pe o i i ai o iPh ol rémazuTIn
arsd then tipping the solntion nte 8 bottle apd wtoring for A few minates
At room temporature, Tie sojution will tarn froa blue te jed or even to a

colourlesa form (f the T.V.0, 4s Inrge.s {200)

Fo Extrect Meloane Voiume

If tresh ment 1w homogenized vith wuter and then placed over a filter
paper & volume of Jiguid will par. through it, If meat of an unsvund
bacterielogical condition is aimilaclv treated Lhen lews Llunmid will pass,
This phepomenon catlevd Fxtract Release Volume has been utilised by Juy (21 )
and others ( 2’ ) to preduce a rapid temt for the detection of apoilage in
beel snd other meats., Like the dye reduction tents this test s not directiy
counting hacteria, but ta mearuring an aspecl of bacterial nctivity and can he
emarried out by relatively unwkilled peaple without elabosrate laboratary

fmcilities. Morenver it gives a gnich anawer,

F. Microscopic Counin

If a known volume of mi'l in evenly drstributed over r known area of
microscope slide, urird and stained and if ¢4 peeparstion le viewed ‘hrough
& microscope with known opticsl dimensions, then the average numbers of
Bacteria seen s 8 micruscopic Lield «un be direetly reluted by a known factor
to the number of organisms per ml in the milk, This is the barin of the Hreed
Count ( 23 ) and the terhnigur has been purtably modified for the examination
of mezta ( 25 ) uning n 0% ngucous slurry of ammple., This technique of course
4® capable of pgiving a quick answer; the whole tesi frow weighing semple to
counting bacteria through Lhe microscope can be done in aboul half an hour,
Hewever, a certain ameunt of eapertise is required in fizing the film of
sample on the microscope alide and i1n distinguishing bacteria from miscellanecue
sample debris vhen viewing through Lhe microscope,

Ge o0 destructive Sampling

The tents listed above assume that samples of meat and meat products can
e removed from larper units before testing, It im not alwvays convenient to do
thing for example the larger unit may he anignificantly devalued if pieces are




cut of{. This coulr apprv 1o & iairgy couked hem, (n tlwse circumsiances

g ner toguemettve ermeiiay techrone ear he qued, Surface swabbing is 8
sapalar metbod. o otn o wooden Stick such an a medical spaiulu an the swab
handio wivi 8 prect of fabric such as medical bandage securely tied to the
end witeh makes contart with the meat, A known aren of surface is wwabbed,
the fabric vemose ' weopiicolly and shaken w.th & known volume of diluent
which is the: truted 'y nne of the standard technigues, Rinsing techmiquen
can alsy e useds For example, the entire surface of a large ham cen be
tested Ly placing the ham 1o o p ¢ | vthene hag, adding & suitable quantity of
weak Bterile hiine, shuking the contents of the bag tegether and then
running off the brine and testing 1t. Brine i1s used rather thar water so as
avoid leaching mal: from the enrface of the ham during the rinsing pricess,
The ham of course wi!l be unaffected other thau having received a surface
wetting and cal he distribuied and sold in the usual mauner. The
bacteriological results obtained are ususlly expressed in terms of surface

arca, e.g, Total Viubie Uount per sy. ns of sarface,




SEMMARY AND CONCIUS TONS

Lo A good Mea' Jasp-itin . 0w e 0 Ghe 5o b cioge i o 1 easential,
-~

Microhrologion! captra) io o fie bed by -

{a) 5S¢ recning of rav matertal {and the Heot Inapection Seivice

18 an ampoertant part of this screening),
(1) Controlling teaperatures in reiation {o fime,

{c) tontrolting cleantiness of slant and peran:

®

(8) rontreldling processes and Tormmelatona,

be  Food poisentog orvgantsme nre liable to te yresent in raw mceats hecaase
the responatble bacieria are comsonly present 1n the snimals during life,
Morcover, the animal mey b n aymptomlese carrier or there may be
locnlined lesions 1n the snimsed not detectable ot L4 (ime nf the Meal

Inspection Service,

h, Namerical bacterinlogics! atandarde for mente are net vet applied in

togal nationnl nr intermatincanl cades but 8 mmher of agencies are

intereeted in the aubject and eventunlly such standards are iikely Lo
appear. There are stagdarde 1o vespect of hygiensc operat con of plants,

medical inapeciions of ataff and piant deafgn,

5. Dew.1te Lhe absence af legal «tandayds the piant bacteriologist mast have
standards to operate in hir factory <o that he can assaces the microbiological
quality of the products heipy peodue ! and the fugredients being used, A

grading syatem of atoandarde is recomwendad,

b, A numbar of tests are available, some of which are of an indirect nature
(e.x. Dye reduction, Extract Release Volume) and ave capable of being carried
out by semi-skilled atatl, Svch tesrts conld be of particular nse in a
developing country where laboratery resourcex are acarce outside of the

large towns,

The author has naturnlly reviewed bins subject from the viewpoint of & large
meut manufactluring company in tngland, e country that cunsiders itself
sophisticated However, since the formation of the Muropean Ecanomic Commnity
and the promulgation of Community rules, e,g. the Directive on health problems
concerning intra-Commnity irade in fresh meat, the English have found it

vecensary te alter some of their long acgepled ways of doing thinge in order




Teoerper qute the oo Market, Tt o da grteres ing thy 0 while the mmber
oA tish e torhauses preseatly ticenced to expart anto Furope is an
cxiremely swals prenertion of the total, the propa<ed new Britigsh slaughter-
adee regulatiang vow being conuudered do u (act very largely comply with
the Cnmmuity directive, This s an example of national standards following
internat icunl stendods asd wuch changes are anevitahle and should not he
eppraed M the reasans fic ctenriv e amprove the safetv and atiractiveness

o f the ond product,

The road te the finnl goal ¢! g universal high ntandard may be longer
far aome African countrie: hecause thev have started further back. While the
average knglishaan 1« ahle to water hie garden with an apparently unlimited
supply of excellont qualyty wnter ant of hin kitchen tup, in some Africen
counntries there re o -rave ahoringe of thig comsodily for such emsential
services ar cleaning ol food factories. The food prousmsor may have to make
hig nwn potable wrter inetoad of buving it cheap from a water aunthority,.
Meymtactured products thni make the attainment of @ond hygiene standarde
comparatively ensy, f{or cxample detergents, sanitizers and the equipment for
applving tiem may nnve to e tmported from disiant countries and so will be
expennive, With al! tnese difficulties there are those additional ones due

to the climnie. ]

The ithor tuis na doubt Cat ' final long term objrctive for oll
countries mist ve universally acceptable and achirvable standards, but common
sense munt centrol the speed of change., Because of different ways of preparing
and eating foods to he found in different countries and among different

communities rapid changes are not necessarily essentiel for the heslth and weil

being of the indigenous poprlations invelved,
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