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Leo conditions  requises  nour atteindre des normes bactériologiques élevéei sont 

les  suivanteF   : 

A*       Inspection préalable des matières premières,   notamment celle du Servio» 

d'inspection dan vi indes,  exécutée danc les abattoirs  .; r un  personnel dûtoent habilité. 

B.      Contrôle de  la température et  de la dut'a de  stockée.     Au-dessus du point de 

congélation les bactéries prolifèrent,   leur rythme de  reproduction étant fonction de 

la température.     Il   importe donc de  préciser la durée ainsi que  la température loreque 

l'on définit  les conditions de  stockage. 

\j Les vues et  opinions exprimées dans le présent document  sont celles d« l'auteur 
et ne reflètent pas nécessairement  les vues du Secrétariat de  l'CMJDI.    Le présent 
document est la traduction d'un texte anglais qui n'a pas fait l'objet d'<«îe aiM au 
point rédactionnelle. 

*    Ancien microbiologiste en chef de la  iall'a Meat Company (Angleterre). 
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The iMMilUI«   f»r   'he   ich I cv^mpnt   nf  h'>*x   hi». ' f r ¡ o I «sf i i « 1   «««ndord*  are; 

4.   In.Hal   «r ! rcnin^   of   r«v m   leMslHj    H>I linltn,    the  Meat   fnapertttn 

'"•ervire  carried   «iit   hv  «nihni IUMI   per'onipl    in   I h«-   p I «'ioti i r »-hnnae. 

II.   (ontrnl   of   t e-*pr T t m r «>  and   H-ir.    'Hove   Irctfur   fwlnt   hartarla 

will   multiplv,    the   ruff*   ilnp-nrtini-   ox   tl>*   * pmfx> i-n I » rf,      'f    m   necessary   to 

stipulate   l i «M»   a*   w«'ll   a>'    ¡emperatiir*   when  lUfinl-in   Mnrittf   ( »ndilimu. 

r,   ''ont rol   o f J"X<* »jWÜ_" '   ""•'„P^*0"."*    s   plent i tul   and   clean  twpplv   of 

Mm miir   in   essentia)    Tor   clpupint  enti i pm»"n i   awt   if  n»rf»»»rv   rh I or ¡nation 

should ht applied   •«   the water.     ^(fr!(i)<  mnre   iiiitahl*   than  wood   ahonld  he 

used for bon Inn  board*  etc. 

Food hardier»   aHmild   be   »ivt-n elementary   instruction   in  hvj•• <-ne naine 

himple  laru'naite  and  aided   hv   pi' Hre*  «hnwin/r  ¡rood   Hahit*  and  had  habit*. 

HartertoloBK-al   tent in«   of   food  handler*  should   he  made when   there   i« a  positive 

indication of   riele,   e.*,   htatorv of diarrhoea. 

r*  f'<mtrol   of'procesa**  which  include   seltinu,   amekimr,   «a* of 

preservatives as well  aa cooUing. 

Food pa i son in|[ 

At on»  tiste  »mohaaia  wa*   ~\m*»A on   Tí>»»IH^  «f cor'«minati on of swat   fr»~ 

extraneoua eoorcea.   Hut   It   is  now realised   that  the   incriminating organismi are 

often present  in  the  lt»e animal  and *« nay  be  picaeut  in dead meat.    The best 

preventive meaaur* therefore are  those that  control  multijil Ication of bacteria 

that art assumed  to he already   there. 

Standards 

Thar« are ai present no national numerical  bacteriological  standards for 

aaat products,  and difficili lias halnt Ur**ly du«  to variation*  in  technique. 

However, a number of bodies are working towards such standards.    The 

International Ceaskittee on Microbiological Standard.«»  for r'aods does not favour 

« a tapi« Hisit  for a particular food, brt siiKaresis normal  and on laid* limita 

and « proportion of sample« which «swat achieve  the normal  1 imit,     For factory 

standards a tmr «radi» ayates»  is recommended. 

T»ats 

Tests avnilahlr  include Total Viable Caoiita,  Microscopical r«unta and 

tetta far parUeolar fwsdllea «f bacteria.    Tw» types that have interest U 

deva I aping e«wntrl»a heeatiae of simplicity and speed    are "extract Release 
Voltme"» and dye reduction ics ta* 
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Il  n'existe  pas actuellement  rur la  plan national  de  normes de ruraération bacté- 

riolorii.ue concernant les  produite A b .se ce viande et  leo difficultés proviennent 

en (Z-r-inde  partie des différences     ne les t=»chnic.uea apnliquéea.    Toutefois,   ->lueieur« 

irg-uiiarae?. travaillent  *  1 'état' iiieraent de ces nonnes.     L« Comité international  «ur 

1er. norme F microbiolci-iques  nour les  ¡ réduite  ...li.Tiüntaires ne  recommande pas d«  limite 

uniforme    .our mi aliment  dorme "nis croóse dea limites norm..Jes et maximales,   une 

certaine  proportion d'échantillon? devant .atteindre  la limite normale,     3n ce  qui 

concerne  les normes applicables aux usines,  on recommande  l'application d'un système 

à quatre  qualités. 
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Lss essais auxquels on psut   ^recéder sont notamment lea  suivants  : cotmte total 

das cerase vioblss, comtes microscopi ìUOS et essais  aur deE  i .milles particulières ùe 

bactéries,     Deux types d'essais c,ui  nréeentent un  intérêt certain   xmr les  oays en voie 

¿e ùéveloppemant,  en raison de  leur sijnclicité et de   leur mpiiite,   sont le   "Ixtract 

Hsleaee  Volume" et l'eseai de  réduction >ir la methoca ue"  colorants. 
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INTRODUCTION 

There   are  »  musber of  un ima l   dueanea   that can affect  the micro- 

biological   nualitv   of  tr-  meit   produced,   »wt  which «re more  appropriate 

to   the attention*  «i   HIP  animal  (tortor   than   the   food »icrobi «lo* i » t.     Thin 

paper  there for»-  «i i J   pnv   In Me attention   to   »urn  a apee ta  although   undoubtedly 

they    «re   of   fundaawntnl   importance.    Ther«-   in  a   taci t amunption   nwde   that a 

cood meat   in. per lion  «rrvice  at  time  of  alauchter M i «tu  *nd  has   been  applied. 

Thud  concern   with   the many   possible   ¡»irasitic   infection»  (e.r.   flnke«, 

Cysticercus)   ami   bacterial   complaint«  (e.ff.   tuberculoma)  will   not  be   eipreased 

althnueh  clearly   they nn  affect   the  enfety   and  quality of   the  ment.     The   paper 

will   be  concerned  wi tK  the  hvpieiik-handl itip   of meat mid meat products   and  .ri t b 

the   possible   teats   and standard*   that tan   be  applied. 

Ment   i«  i'«oked  and consumed   in very  different ways in different  countries 

by  the indice-noti«  populations and  the treatment given can considerably  affect 

it»  safety.     In Nifteria,   for example,  typically bref i« well  bo* led with  pepper« 

and consumed  hot.     M«nv f*irop»ana will  prefer a "rare" steak  with   the   inavde 

hardly showing evidence of  cooking  at all.     It would be  ideal   for   the meat« 

used in   these  two  different ways   to have   the  «ame microbio logical   standard», 

but clearly  it   in  not necessary and  there   is much  to be said for  hAviiiff differ- 

in« standards depending on usage,   if such  a »chew« is practicable.    When «eat 

erosa«» national  and continental  frontiers  such a tenerne would  be Most 

impracticable and quite ripthtly the microbiological « tanda rda at present 

bela« propeaed by rar i ou« international bodies are all high standards. 

Thar« la aeaaiasrable potential i« many developing countriea for the 

bai lain« no ef an export trade in «eat and  theae countries ««at be aware of 

the condition« and standard« that will be  required by tb« importine: countries. 



1.       M ill I-VimV! OF HIUH  STANDAHJfc 

Th*   basic  macn t i it I *    (or   tix    HI :htf v«>«vii t   .if   moiutrol  high Microbiological 

atandarda   »n   food«   »re   ft"*    in  minbi-t  und   nuiif   il«pl»  «f   »pprec la t ion J   the 

Author  would  put   t heei  under   f«ui   haadingat 

A. Initial   nrrirnin«   of   rn« lanUria!   to  ^¡lwtnnti*  ntrvloua  tontrainaii en) 

B. ("«»ntroi  of   leap*!-*Utf and  ti»«  »«  aa   to   control   the growth at any 

riero  organ tame    th*»t  amy   b»   »reaanti 

C. ensuring   the n*>ci*»itary   at&ndarda  of elioni ineaa  of aachinea and 

peraona  thai coaie   into  («intact with  the   food during ita processing! 

D. Control   of   thoee   mprrlj  of procesa  and   f emulation thai  hove a 

bearing on   the  keepebi 5 i ty and  aafety  of   the  final   produci. 

Theae   ttn.-r point«   wt I 1   be  ronaldrrad   tn   relation  to «teat aftti   .••«•at  producta. 

A.    Initial   Scrttmm 

Veterinary inspectors   fro« the  indigenous populations    are no* appsariag io 

•any developing countries,   but  In aoae  local i tie*   there are not enough, 

pai tiralarly to cover   illnossea,   vscatisns and   ae  on.    Hopefully   this situation 

will  iaprove.    It  ia probably  trua that th« Ku rope an a«ai inspector haa ar easier, 

but aorc  boria« job  than   hi«  African counterpart.     Thia  i a becauoo aanjr «Uiiaal 

diaeaaea atill coaaaon   in   th*  developing countries  «tre now rart  in  the We a tern 

world. 

The «eat ioapector appliea the firat ecreenitig process.   When swat ia noved 

a diatance  froa the  slaughterhouse to • processing unit,  or ia »eld to another 

party,  then a aecond  acre en in* «ay be rieceeeary.     A trained person nain« nia 

eyee and aoae can tell  auch about the condition of «eat,   bat séant defect« any 

be obacared if the «eat   is  fro »en.   When freteo »eat require a to Untre • quality 

inapection a representativo esattile ahonld be defrosted for etanination, ears 

of cour in- being neceaaary   to ensure that the de f roe tin« conditions do not tfcon- 

selvee  lead to deterioration of the aaaple.    As  well as riattai   inspection 

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

8.    Control  of  Tempe ratura with Ti we 

The relationship of   temperature with tiste aust be under« toad  in consider lag 

the growth of undesirable  bacteria on satt and   its products. 

i 



fi SU ri*   I.   Growth   rate   of   Hatten* 
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Nf«ir«  1   rapraaanta  Uie growtb car*» of *  typical  bacterium praaaat on 

•aat.    Inlaw t«aa«ratar* Tl  th. »riMini will   fa.  incapable of «amplication 

•ad •« the growth rat«,   Ri will „ero.    At taaaaratur« T2 the  organla» »111 

ba aaltiplyia« »^  dily at a rat    42;  ut it be aaaaa«!u ba one aultiplicaiiaa 

•vary ba«r.    Taia aw an.  that »Tar/ hour ta* noabar »f bactarial celli will 

dot-bit and aftar ais aaara,  far aiaapla,   oo* ariginal cell will haw bacoaa 64. 

*t taaparatar« T3 iba rat« of aaltipUcatian will  be at ita -axla» «ad i„ a* 

axaapla Ueinkt aaae that 13 u «boat danbla Ä2.    Thia atto,  that 13 irti 1 ba 

a M Ut pi i cation .vary half boar ami in 6 hoar» ana original  c.n will bara 

pmdacad 4096.     If tht aagraa ef apolla«*  1* aaaoawd to ba diractiy relatad ta 

tba papulation of bac Uria than iaanaratar. Î3 ia far .ara dang.ro« tau 

taaaaratara T2 for tit« a U rage af ««at.     Bavera r, aitar 12 boor a tba miaibar af 

bactaria »raaaat at T2 will äqual  the naabar af baciala praaaat aftar 6 baara 

*t f3.    Lawarii* «f taa*«ratara aaablaa tiaa U ba bonght, bat at «ay taaaaratara 

••at» « baetaria will rraataally graw ta «eh «ambara a« ta caua« .poilag«. 

la practica,   af cour..,  tba aitatiti on ia acre complicarci aneaaaa aaay 

diffaraat bac ta ri a with thair awn caaraetariatic growth rat., will ba praaaat 

«m a singla piaca »f «,at.   Gravili rata a will al.o ba influwcad by otfaar 

tetara lilt« waUr contant «ad aH.    *a#t arganla«. will not grow la fraaaa wat, 

•at "raf rifarai** aaat that ia not fraaao will aranUi.lly .nail ar bacaaa 

daafarwia ana it ia impartant ta atipóla*« aata tanperatara. ana tiaa. at vfci«a 
••tarlala amy ba atara*. 



S I l- «il 

At    <fi»'   liar   the   '.ranjport   >f »»at    >v*r   ve ry   lona distance«   invariably 

r«*<r>i reH    H   tu   IM«    froren.      Wt»li   »ety   tight   tjoii tro 1   of   tONper*tutea   tt   4 

now   poaeiiile,    fot    «liiuBpi*,,    in   «lil|i     !«•>'      fr.im   Now   /eai»ii<'   to   Brttii   II   In  I 

«hi lini   «Uitf,   but  »««ry   U¡¡iit   ron tro I   in   nK»-»»»ry,     A»   » h<*   preaant  etat«  of 

development  e*   m)   fornitici   w'n-i' m-t* «   Imi-    «      i i »vr I    long  diatancea   fritting 

woulrt  nee«   to   be   the  bent   *. lutnon,   particularly   when   therr   are  high  and 

fluctuating  «ahlent   Wa^nrntur»». 

{- *    ( «*'itr»¡   of   Koaijwaent and   Perdona 

In   the ¡sor««   developed  countries «  contirstmu*  supply  oí  good  potable water 

is  umialiy   taken   for  nrmuttá ami  a  vaiiety  of   cheap determents  ara   readily 

available.     In »any developing  touutnea,   particularly away   fra«  tie   larga 

town«,   the»*  iw* roawoditlea auiy  be  lit very   ahort eupply.    Chloride ai  lias 

can be  uned   for   the  comparatively  cheap  «ter ! I i aation   »f a duhioua water  •iipp'r 

for washing  purpones and   a   rentrlua)   eiceea  of   < hlurlne   in   the   water wiil   have  r. 

beneficila   effect   in  the   plant   a*m tiretto«.     A   ligure   of   "}  to   Id p.p.m.   free 

chiosine   ahoulu   h*   aufficient   for  steri 1 iaation   cf   the  water   without being 

• trong enough  to cause  corrosion of équipaient.     The rheaical  ard water should 

be   in contact  for at  leaat 20 «inutea  to enaure  «ter^lit-  as   it  ia  .-ecoeawnded 

to  V»»e  a   two  tank  gyn te«,   one  being tiaed  wtiile   tht   other holde a landing water 

and  * ter liant. 

There are combined detergent-anti^j.tic  aUxuirea eowttircially available 

and  the une uf  the e e  ia  probably  the b-at recoaaaendation when va tar ia In attori 

atipply,   but they are  relatively eipennivr.    The author knew« of no deterge&t 

thet la  efficient unlas* uaed   in hot water when   the fatty preteinac oua debris 

of neat haa tu be  removed  fro« equipaeat.     A hot water supply  ia essential.    On 

the other hand cold water car. be uaed for  removing faecet at«.,   fro« lairogea 

a*id yarda where  the live an taw la have baen atorad. 

Around ten year« ago papera  (l,  2) were published a howl tag that woe4tn 

boning boarda could harbour «any bacteria ami  the board« wore difficult to 

clean and sterili»«.    A mnsber of alternative ata tarlala have  bean naod.    Cooper 

and Dyett {}) reconsKnded « aynthetic  rubber materia*  and  fairly recently 

(Jilbert and Watson (k) carried out a musitar of   teat* on   'ifferont «storiala, 

ìnrluding wood.    The  latter worker« always  recovered  the greatest nuaioera of 

batteria  fro« the wooden surface« and «or«over,   in k.3% of 235 acrapiogs fro» 



wcodru   surfucr»  urtrd   I »r   f.rfpanr>|   raw avaU   tiny   i .•--ove im   *« S «,»n«-1 I «,•. 

Th*-  íhre.tiv   ..f   tli.»  (J unric t I   »i    in«  h'ro(«»n Ci.UB.«ity   ou   r.r« ; th  ¡)H>Mrai 

c»ni*niif4   intra  townun.t»   'rad»   in   t.'fsh  -«-«t   ». 111*, i * t«. s   thus   v. rking  »qu.p- 

»*>nt   "shoM   bv   »«fi»,   of   i'ii''i)oi(ni   i**i*t*ii<   <twt>-riat      not    ¡»ah!-    lo   Um!   meal, 

'••y   t4,   clfÄii   und   dl» wif.-r f\      A   antiiar   i-^ui rtwu    ,«   ¡ ,1    the   (••>*>   of   prmutr 

of Cod«»*   Aiini'HUrtu«   ru,-«   in   í « um»   of   f ormi 1 al MHI,      Although  not   »p»M-* f 11» i ly 

naaed   »ri   t,h.***>   rwl«.*   the   <j*ut*l   iiii»rpiit*tiMi   .,   that  w.,<»d   m   an  unmitUbl«' 

material.     At  un»   ti*,    m   t'riuin   it  v*a   '»a»««  p>-et. Ut?   to   eprinki?   «awd«»t 

ou   thtr   flot.rs  «»(   butchering   .lepar tiaen t»   1*,   b»-lp  the   prevent i <»n   ¡if   # 1 i |>p m«. 

There   was   the  risk   that   »wall   pie»».»   »i   tin«  «Merliti   night   h*,   blown  «r   in 

M»«M>  w*y   b*  (arridi   to   th*   meat   b«? ¡ tig   pra< «*«f       »>4   th.*  prartic?   ha«  now 

«ase«!.     Dry  aaj t   m   aoajwtiate«  u<3*d  as  aj,  a     4   »llp  »g<.|,i.,   Vjt   the   Se*t  solution 

undoubtedly   m   to  »•«   flooriag  «atpr ml   that   <aunot  easily   be   ¿»¡pped on,   even 

whfn  »aal.   pj*ce<»  «I   fat   or   watei   fail   on   to   tb».   floor, 

Ka rosari  1  gisUüon  calli*   for   th*  «ten i nation of km vas m.,   la water 

• t at  leaet 82 C.      Certainly  in Brit*m th¡"  veterinary authorities  responsible 

far  th«  licensing of  » laughter ho« tu» a   ¡or eiport   trade  have   insisted  on a  lib*-.«! 

supply of «ach steriiieers  strategically placed  in  th«- appropriât*  departaent». 

It ha» not been  so easy   to  persuade   the butchers  to us«  the  e ,JIpatent an 

frequently as  is con*tdered necescary. 

Controlling  th« habit« of  thf people handling «unit is «ore difficult than 

in» tal lin« equijawnt and  is  largely a aatter of edncation.     Instruction sbowu 

be  aìaple and to the point,   using word«,  even volger words,   thU  the worker can 

understand.    In  the author»»   last Coapany it wa« the custo«  te  aupple' mt  the 

instrafctie« by showing alide» depicting g0oa habit« and bad  habita.    These 

elide* were aade in the  factories cene*med with scruti neabers ut the stuff 

•ctiag the parts;  in this way it vas hoped that those receiving instruction 

wwtld aor* e»«ily identify the*««Ives with ib* Manages »ein« given.    It ie 

iaporiant that aanagea nt sete a good exaapi«. 

There in «till considerable con trove ray over the aerit« of regular aedieal 

inspection« Ur people handling »eat and oaat product« for «ale, but E.K.C, 

legislation require., this where intra Covatitiiy trade i» consented.    It is not 
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The   "cur inn" of  Mat«    with  «alt   i» usually  cade   the   occasion   for  the 

•ddiUMI  of   a«oth*r  »reaerwin« aâe,»t,   nam*,     Traditionally  bacon  va« 

tre.ud with   IWUMIU«  titrate,       i;  der   controlled   ciiditians  of   temperature   and 

••It cunUnt   the  poUtaaiua nittat*-   »ae  wnrud   to   plasma nitri U.    Tai« 

cheaical   would  thtn   rf«tt  with constituent«  of   the  »«-at  to   for«  the   charact#r- 

i.tic pink   picaent«  »f   baron.     U «la« eierted a »iron« antibacterial  effect. 

In aedern   ti«*«  th«   traditional   us«   of „Urate   has   tended   to   be   replace  by   the 

direct addition of  nitriw,   either  a.   the «od.ua or   potaaatu«  »alt.     A  typical 

caring  «alt   therefore   consist« of  a •„!,!„  of  roajpon  aalt   («odMIM  chloride) 

*lth either   »orfnrn citri t.   or  potaiaiusi nitrite,   «r  potassiu* nitrate.    The 

curin«  »ntr«M«u are   uaually added   in   •«lotion  With water  5,y a   -ombination 

of injection   (forni»*   the   brine under pressure   through needles  into   the «eat) 

and coTertn»:,   «, which   th*  injected «*«t  i.  left  in a   Und   for a while with 

addition of   estra brin«.     Clearly   the «oui tonna, of   the constituent« of curing 

brine,  and   ti»e control   ol   th«  adju.Ua.nta of   the  injection «ectaaniaats «re 
laportaat area« of pr<>c>*a control, 

Sa»kimt   i« another   traditional  «ear, g of  eitendina  the   life of «eat producta. 

The aeat i*   ««bjected   to   the hot »«rake of certain wood..     Thi.  treat-eat not 

only lead,   to a partial   dryin* oí   the aeat surface,   but alao  iaplauta citemcal. 

present in  the «oke winch bare anti   bacterial  properties.     These  include 

phenol«,  aldehyde» an-i acid«.    Sawkiim  treatment, a I ao affect  the  flabours of 

predata.    Okrimlt control of the  temperature and  tie* of «ouina.  density 

of the eaofce  and th«  typ» of wood used are iaportant factor«  io the eventual 
life «ad safety of the product. 

In recent years   there has been aoe» substitation of the use of  traditional 

wok«, by incorporation  of  «'liquid SBokes" in the curing brine«.    Thes* 

•ateríais are distillation« froa wood«,  often with incorporation of other 

rUvwriaf •«•nt«.    Tteey «jay give product» the  required flavours and aay hare 

ao«e bactericide! «ctiviti««,  but it would be dangeroua  to assume  that a 

substitution ofaaoke by  -liquid saoke" would not hare  «one  effect o«  the 

•Ucroaialagical stability of the product. 

The preee.-viag agent« so far aentiooed directly  influence th« taste or 

»opearaac« of  the aeat product.    There remains another clase of pre «erra ti re 

that bap only a aicrahialogical effect.    Sulphur dio*id#  ia  the beat known 

«aaple of  thi. elm of presarratiw in Britain since iti«  in general as« 



lri Hpl(ll , *»»M«P.    Thi*  prwfuct i«  popular 
ir.  »rit« in «ml   tl.r ('««,„«,.«1(1,,   iult   hpn „„ „      . 

* "'-" "" "«•• counterpart  in other 
connti-ir«  hcsnr  r»  mijUnr«>   of m<-«t   Í rin   fn*\ „J.I. «.«if ,n-/r*) W1fh r„r,.nl    „,,.,„,,      u 

;;;;*"•,••*""-•-•"> - —, - P .r „M „t 

•.neck,,!,   ,,  h,,,,,   ,,„   ,„  ,hp 

„,„.   , ' '"""""'" --»".'„„phi,, u. ,* r,„iv»,.„t „, 

pr+»-;nt,   but  h«,,  A  electivo «rt.on  th«t  i„n nrnon  triât  Influence*   the  eventiuii   >nnu... 
Pntfon,   (.hat  „m   OCCIIr      Thl      .        , «•"«al   spoila*e 

*„     4       „ hff ,nte»-"^ct*rin   Knwip do not appear 
**>  "»«"fUanUv amltiply al ail        ....       .       , «ppcar 

•PîV  ai nu.      1IUio»Äh sulphite- in   fond «nr*.«-  «„  „..       . 
».n.mal   t„licity  problem.   (.,)   thpir 

PP*   '  l°  """*"' 

co.fr»trif,,,  mainjy   bpcmi-   «f.,, ,n ""lnv 

»rid  »„„.           r                                             «"«««...«ry  in   Che «lied,   «H*«.,   ,Irv or -id  ,„,„.,„   found   in   „„.,,,  c,Htntrj#,H ^ " 
to k..pn <h# ««»«i   i.* 1       » '" ' '»w*»«»!« denari» 

vcaotablcf, a„«| oth<.r   foodB)> *" *"*••. 

proc^«,   e.K.   th« preparation of de« i «cat* d coconut,   thp M«. 



II.     FOOD POISONING 

England aad Wale, <.*«, c\mim   u, pooe„ whlM   18 páOUélbly  the „^ 

con-prehen.iva importing «f  fooH   poisoning  in  th«. World.     For aany yearn   the 

Puftl.c  Health  Uborntcrv Service   ha.   i»„u^J  periods   report   (10)   that  contain 

a  wealth «f  detan   concerning   type,,  of  organi««   reeponaible,   type*  oí   food 

responsible,   seasonal   difference-*   and  ,o  *„.     Sern-   cauu.m «u.t  be  obaervru   in 

the  eitrapoiatio,,  of   «neh  national   f^uri*   int.,   n   .ont mental   or world-wide 

• rttlng  since  -ven   between   couDtne. of apparently  si.ilar eat,ng  habit«   «omo 

significant difference,  in   |ood   poiamm.g  imtulic. ran  be observed.     Thur*, 

«Jul.  it is   true   to  «ay   'hot Betulia» is never aecn,   but always  remembered   m 

England  it  «till  cause* occasionai   death«  m Continental   Kurope and  the United 

Stat«*.    There are  subtie difference,,  u. eating habit«,   »ethods  of  food 

preparation and elusati,, ..-ondi ti«.,.    How. »er,   the  h.ct.r,a cnmönly  reBp„ll8ible 

for food poi.oning  m txigiand can  cause  food poisoning  anywhere  and  these  will 

now be considered  in  relaüon  to  »eat and meat  product«. 

At one  Um* mach of the  cispbaaie on food hygiene waa directed  towards  the 

pretention of eitran.oui contamination reaching product« being bandied, 

particularly from the handier.  thwaselvrs.     Prevention or ventaaünetion  is,  rf 

course,  important,   but a wider knowledge of the subject has re.ulted in «ore 

attention being given •.„ the  preverbio» of  the *wl tip.  cation of bacteria 

presumed to be already present.    Certaialy as far aa »eat is concerned  there- 

is a realistic attitude for  the  «aimais  that provide  the »eat are  liable  to be 

infect«! with those organisa» that cause food poisoning incidents in man.    4 

probi.« that will now be discusse*  is that the animal ««y ,now no obvions 

syiaptoa» of disease and will  th.refore be accepted at the «eat inaction peint. 

*•    Sal—nella» 

Salawaellae are responsible f©r nest incident« of food poi.oning in England 

•»d Wale, and «e.t of the ineidenta that can be attributed to a specific  food 

1 «re due to the conatusption of swat and wat prodnct» { 11 ).    There are well orer 

I 1,000 different »embers of the «almonella family,   identified by serological 

I technics and «.«ally naned after the district where they wire first isolated. 

• Despite this large mm ber the serotype« actually ide«tified with «mat of tht 

• illness in «an were few.    Th« "top twenty« »ainoneUae account for 90* of the 

• isolati«,, fro. «an ( io), aw.t of  the»« isolations being «ade in the diagnosi!* 

• *f actual illness or during epidesj iologioü   litigations.    Most fortunate \v 

^aW——•• •          
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..i *   '-)  «HirrupsndJn«   fleur*, „f 
«l-onMj.   i.0|«t»»n.  fr.«   "incitât«"   l„.   , •««r-. „f 
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bo?«« «ad Ute aaiaal will be rejected or UM «ffending tisane reawved. 

Uni« r ton« Uly mil Us ion. amy net be discovered by ih« aeat inspector« «ad 

thay awy COM» U li«ht at «MM  liUr »tage.    Th« author ha* experience of mil 

abecé*«»  in the shoulder and   leg anadea of  pi«.  that could aot b« discovered 

until   ta* neat was bein« cut.     A special  procedure involving Ute  iaolatiea of 

equipawat concerned and  the  liberal uae of a ai.ed antiseptic haa auch reduced 

the rink  of contamination  in  such ci muta tance a,   but there «till   resami the 

fact that  the staphyloma« is a eoawt organisa, and ita presence,even only in 

•Mil ouaber», auat be aaauaed  to be present.    The staphylococci are relatively 

aalt real «tant and can grew readily m cured producta auch as bacon. 

C.    Clostridia» per/ri^.». 

Although the nuubsr of outbreak a attributed ta C. perf ringen« va« re latir* ly 

«mil «oae of UM outbreak« involve* largo noaibere ef people.    They «or« nearly 

•11 due  to eeasuaptie» of «eat products.    Tao Clostridia are «trict aaaorobe« 

•od M will not aultiply readily io «any product«.    Thoy are also fairly 

•troafly  influenced by «alt so food poteoenn«- outbreak, duo to coaauaptios of 

bacon «ad aiailar producta are comparatively raro.    Ualike the other pathogen« 

aaatieaed tao cl.stridi« foni «poro« «ad «e amy reouire «ever« hoot treatawate 

to deotroy tbou.    Most outbreak« involve situation« «here neat« aro cooked, cooled 
«od then rohoaUd at later «tag««. 

Clostridia, perfriagen« i« a ubiquitous organisa and should bo «asuaed to 
bo proi «nt io raw neat«. 
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111.     HAfTí-HTOUWirAL STANDOUTS 

Specific   brti ' IM i o ! «mi i •> I   Mandíiid*   tor  ici lain  produite  have  been   la 

•listarne   for  very many year*   in   «ein-ral   countries,     I < «• Tre»*   1» a good 

ctample.    Mont  standard*  for  thi* material  are  based  on   »be numbers of viable 

barter I a  present  und   »n   t In   (irpii-ncc   of   particular   familles  of   bacteria,   erg* 

the rol i form group or  (,.   i i>i i.      in   Knglaud und  Waif»   there haw   for  * very  Ion* 

time  been a   ''provisional   If «i *".   Hit«   Methylene   Blue Tew',   tha«   measures 

bar ten «I   activity  by   the   tin«-   taken   to derolourme  the  b'ui» dye vtieo  the    dye 

and   ice  i r«"iu» arc   incuba <•>«!   toa« (her  under defined  rondi lions.     There »r«  aleo 

testa of   long  »Landing   for »ilk and   of  course,   wuter.     Tin- author know«  of no 

mal lar  standard«   for «eat »i   meni   produrla although  currently   there   la 

considerable diacusaion  in a number  of   national   and   international  bodiea on   the 

topic and  it  sees» »out probable   that   standard H will   «won be  laid down,  at  Least 

for carcase «eat«, 

A.     Frool ems  »1   Agree!»g  Standard» 

On« of  the ¿rent di f I icul ties   in agreeing • bue te rio loa; i cal  standard la 

that il Buat be arc »¡span ici! by H specified and precias method of testiate 

There are awny detail  «Jiffirent»-«   in   techniques between  laboratories,  depending 

on personal  prejudice»,  équipaient available and sometime*  tin   best interests  of 

the  l abora tor it-M   themselves.     Batteri   !   /ml«   like all   other h unan • are   loath 

to change  their habit»  for  the  sake of uniformity.    Consideration of  the Very 

staple  test,   the"Total  Viable Count'*   ( 'Colony Count",   "Plate Count"),  carried 

out in all   food  bacteriological   laboratories everywhere,  will   illustrate  theae 

differences.     Before it can be  tested a »eat «ample ha«  to be taxed with water 

and slurried  in »one way so  that representative aliquot« can be removed by 

pipette.    The old  fashioned method waa   to grind in a penile and worter with 

sterile sand and water,  but now there are «any electrically operated blenders 

and Maceratore ovai table  that work on different principles.    The degree of 

disintegration of  the  Maniple and  the heal generated during disintegration can 

affect the result.     In  the author's  laboratory a comparative  test wan carried 

out between  two machines,  one depending on a medium speed  revolution of a top 

drive cutting binde,   the other on part cutting,  part ultra sonic action. 
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The mim Total  Viable Count« *er*  »hUmk «fUr about  10  aecoods action   in 

the  first machine,   but only ?  seconds   tri  th*   »••tond sechine.     Prolonged running 

of both web ne« reduced  the  iii« of   the count«.    Both -sechine» gave generally 

similar  caunt»,   but   on« met it.u«,   th#   .»rcmii,   tende-i uiv«ys   to  give  higher valaca. 

Having produced a   »u: table   «lurry  a know quantity ima t  be added  to a suit- 

able nutrient  agur.     Too re are   a number  of  suitable  ««am   but   they will  not 

necessarily  pro«lu« e   identical   number*  of  colonie».    The auxin«  of  staple and 

•aapIe  enn  be   -lone   in   two  basically different  way«,   either   snaking with varm 

liquid  agar and   then  allowing   the agar   to  «et,   or by   spreading   the  slurry   >f 

sample  over  the   surface  of a previously  pon red and set agar.     A  recent  technique, 

the Droplette Count ( l})   involves  the  preparation of  small   buttons of agar about 

1  cm in diameter  instead of  the  traditional   petri dishes of   the jelly.    All 

these differences ran  efiett   the  result obtained. 

Finally  there  in  the choice of  incubation  temperature.     For a long tine 

37 C,   the body  temperature of awn, ma a popular incubation   temperature for 

feed amples.    There was no real  logical  reason for  thin,   but  food microbiology 

often was practiced in • pathology laboratory when* ^7°C  would be a normal 

incubation temperature.     In more recent years  it has  been realised that higher 

colony coanta on many  food samples are usual ly obu.ord at  lover incubation 

temperature» anû so Wc,  2*>°C and 22°C have become popuUr. 

Within one  factory or one company  the difference«  that can arise because of 

technique \ariation« can be negated by   standardising on th« deUili of the 

method to be med and  then setting microbiological standards  for the producta 

baaed on that method.     It does not really natter 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 

probi Jims arise when national aad international  standards are  set. 

Another problem is to decide at which particular point in a distribution 

chain from factory to consumer the standard* should apply.    With factory wrapped 

ice crem,  for example,   there should he no difficulty since  the hard frosen 

protect should not materially change and the mia ber of bacteria present at the 

beginning will be similar to those at the end.    However, perishable meat 

products distributed and marketed ander ambient or chill conditions will 

continue to display bactériologie*! changes.    A T.V.0.  of 100 per g in ham 



n   • )•«    (•*«•*(,(•   >r s k ! í i -   i.« I 1    '•        , nu  |-, i   j,   *     ih,   mi-i   . I    «s i .•   «,«*••  dava 

¡nier witiiiiit  r,.   j».,••[••! «   ti,-.-    i.j.t    ••   e,!   ..      wii?. e   <«..«-ii»;   icínd  n  count 

«t    !(), utili   n«i   y  Wim l ti   •      i «in» iu'-rt'<l   >•   r pa« MIHUI »   un < i t t •  , ».    iy   fijrure.     Ail  any 

¡•»»»i   Ht« »liH-u -ir,*      ili. ,, i.--  .»(,P¡¡,<!   m   m«  i.iiiiii   <. f   .-.íS i »?   the nUndard* 

»í-plied   ;n   111    f *« ' <   •.    x¡ ' i        ni!)»   W   n<>nH».-icnl 1 v rfifferrnt« 

H. •n tt- r¡ « i 11 o l.i i ein 

A n»»aí»<M  or   mi» . .m L «. «i«i   'UHM.ii MU mn« ¡\'*-»»nliy  «*r>-  t on« «ruing   thmaelv«« 

• Uh   th.   miali )»(!• ti*   <> f   tt.jrime  «tandard.«   ut  mici »bit»!niriunl   atandarda   for« 

• .TiMty   ai   í fiotto tul f •«,      Mi   ,1'ivli • MU   ihi'f.   ¿ir«-  IMMOII'I.   bude«   that are   iltt«reaicd 

n    artlinw   »'añilan;»   » <> ¡    i»n|in»nl   '»od*   H«   tr.i-.-r   I«,C  «re   »I   «ormi de rabí«;  coticen» 

lo   t.br   f«n>d  p»(/'i¡ ( nu'   t"M:n , t n-H. 

Th»    Iitti     .itipniii     a ,«»,i|» .-«>   ni-uni «HUOU  ('is«)')   ñaa   nei tip expart 

•••-jan t<<***   tii.it n't   etili   vi-.v   -nvolveti   with  Un- »imitiae  oí Methodology.    T»« 

'Todet   AI urt^iiurii !•  f.nw ! m » <>n WR-<   s, t   up   in  !«*<,..'   t«>   t mi.. I eat*-n t   the  joint 

i . A.I/./V.Ii.O,   h.iitl   Sutfidardu  1-rug mane,      Ttu>f  bony   Ilk*-win»    lian o«jvu loped 

•«uh  £roup»  <i  rmatlil.    waiiiiv   baard   in   coawtod > 11»• H.     Thu*   there   ia • Codex 

Hub CoaaaitUe on Pro<»>H»^  Mt-i»  f'rodurte.    Tin«  latter  bod*   ia rtmpaaed of awai 

m tenU«i.«   fro» a nuarn i   of (ti/ferini connine* *tnd  i* concerned with cOTpoaitional 

lUndarda,   hygiène und     o<>* tit uract c«   in preparation ariti diatriba*ion.    The 

tti roncati Kcononic f nwunM/' ha* a number ot regulation« and directivo«  that are 

broadly  in   Iti», «tin r* a *  *t«miarde.    There are eoae R.K.C.  draft directive« 

that  incorporati» iiuBcri^al   mu riibiologioal  atatidard»,   e.g.   Ir.* Cream,  but ao far 
l"""'  *>r  the  't'fUiat ion   for m««!  or «tat   product«,   iti  force or in draft»   ha a 

«such   apee I tic   rrqui r«'ra»iii «, 

'tin- Uniteli Si« tve   rood  und Krug Adi« nu a ti H (i on átate*   U*at food  ia 

aJu] t« rated  "if  it   b*?urs>  or containa any  poimwou» or deleferiua auba tances 

which aay  render  it  injur »aun to health."    Adulterated  food  ia banned  in inter 

• tete  coaaw-rce,    Th«  Director of  the  K.D.A's lit vision »Í  Microbiology in 

diacuaamjt  the interpretation of the wrd   »adulteration'   (H) states that the 

preaencp of food poisoning  pathogens,  or  Unna,  would  render the food «daltar- 

nte d  within the »«atiiug  •>!   the  \ct.    Thin vould appear  t«  he it Council el 



Purf« ct ion   ws t h   ¡i i     niiii»>o{f   ff   «hi v•«• • >i. t 

i rü  a«»«t   and  p<ii«it. iv. 
" ' " ' »   ' '    i rtf i»i tif,fl  0f   raw 

• ' ''     >*"1 ""   ••"    :u«tsii, i« Un- 

»>u.,inn     ^"ih.uMom   oí   Food»  ( 1 .C.M.S.r". ). 
Tin,     ,  a   b„dv  of   ..,...,,.   ,•,   „,.   ,fi   ^   „,.„„»,„  ,I|MW   ,h(,  chalman.hlp of 

r.s. Ttatch., «.,„ ... u„. ,oin, .,lUl(ll. ol ih„ ,.„.,, lUf.#ll Urmt pobiic.tlon (n)t 

The «*,„ .,.,  pf   thl- !„imill„,  tir(.    (,   (i.,,^.,( mfth((^ t){  8nKroblo|ogiral 

tettin*,    to   r». ,)iii„.tt(|   m    «u,a,4    ,i    ,,„,, 
,«m,,f^   «n»,   t«   te   «mend   limits  i> '   toleran,;»» 

for  pertinent   .nu , -.,   ot^an   «»*,   i •   «n,    ,*   ,     f„    . . . . -4«n. i-   «pi,....,    f«„,i„.     Very  wio*Jy   th* OmuUf 

t».   r.„«nl«d   ^,   ,„   Ul<    P, .-...„,   M,U,  of   fllo,.  pr.duct.on  .ad  pr.p.r.ti.. 

«lutte  >.de   v,r,Hîu.ns   M,   .y,,,  and   n„„b,r,   .,   uMUsri.  4r.   u   bp  „p,cU-   ,„ 

• liiUr  food«. 

The  type „f   f„„«i  ,,   f|l>t   ,.tWlfI:i  a,,0fliHlM  to  thm  úmgnt of  ri>k 

U r.,re.«u.  *.«.   wh,u,„   .,   t.   Vo „€  £ooil„.  ,..,(^ e-o.|i-iptl0|1 0f ^^ 

»t «ili   b.   ut.. »ith,.u«   r«nber  h.a,u„.     Th.   «~*W ,• of   o4«ple.  („)   to  b. 
tako»  i. d*f,0,f« a»H  „,,«.   ,„, nuiibt.,   (()   ,.,,„,   j|s, ,    >)(ttip!y  with ^ oonMi 

-ler.»i.l.«u.|   ,1W1, (B,,    T|||ir„  fa Ba ttu(Md(   , -M  (H)   thai TO wpie ^ 

eweed.    Thuf,   th«   form,!.   f,r T.V.C,  of   fr.»«ei, b-nel«,,  bf,.f   i« 

» - % c . 3. . - Wf>.mH.« ^ M . io «n,,,,,/,    rhx, ,.,*. that 5 aa.pl« 
are  Ukeo of *tu«#.t  Ivaet   three «w»t hav«  ,oun«, not  in  *«e«. of 500,000/g. 

Ho «aaple aast ha*« & twunt   H» ».«»-«-s»» oi   Jf> «H l •..m/>. 

Similar  type»  0f   ,u«âa,-J ar,  w«r,.u.i   f...   pai.ho,««,,   e.g. o - 5,   e  . 1 
for .al.oa.iiae i„  f1(,tKB b^,, «..„.  Uiat 0|W -ajR}jl|i o|jt nf  fi^ ^ eoi|Uia 

Ml-onellao  i« the .a.F!e quantity stated.    Obrii»ualy wtth damnation of 

MlMMllM fro. »...i f,edlu- 8lüff, íia(í i.pr.%w||t. io ^.b^^ ^ ^gliM 

UM bop« would be  to ^«tai.liy »)Ur the  formi*  t, 0 - 5,   c  . 0. 

In the «Mithöre opiuíco  tuo l.H.M.S.F. approach ,. very  ^aWa and 

takta due account of  the varlabíli ti», u >inK»w{   1 » »ne ir«riaonttiet in «licrobioloftcal  re*clt$ exparienced 
»n practice. 

Wiattor ar not thirt ar« «attonal 0r iittaiMatiaaal ataadard. it ia 



ne< e¿sort ! « Hi" * ••»< ' rv 

ih*> da\ > o (in* i .•« . »i i» t 

possible   I it* t    im^c i •. --i i    ' 

, •  - •• » >• I »m . » *    ' •    ;• » •.    ' '••'*<'    i ' "•• -i    I«   t.'   i»-*»e as 

i      ;i, ...fill   1 In   : '  ,      •• .-   i it!      • I   • |   I ,ii*'  . Il     II 

,,. •. .,    ih,K.    »ii.».;,   !•>.>«('vu  u< »-hi   *t;»teu   fori'rut 

fot   e»a«|)¡. ,   Htav  l,m.    tt¡. ¡'   -i»-¡   **} • • (• ••">  ' f   •*...,> i'»• it«p   <•»- I».MIMV   »hat   tbey 

purchast   «««   i'   i*   i»po» ¡«m   *<>  kn<-w wheihei   «>»»•  factory i*  Weeping  to  their 

wi»ec i f u-st i»n. 

It   J-    lì«      Mi.iJuì,*:     ,  •)•      .    ••< •     lita.,   i»    'U     .    - r.ii..-^. ..•    rtlltl   »ISUlar 

f»r. torv   personnel   ln'tttnnltv    »<•   '•••'   *;*••   'o   »»>    ¡>.n»M"ed   with dtlotla  of 

Inborwtor)   i^n,», ;>lt'ionvh   i''* •   Hit»    if  »e   n-nstii'"'   ^HC   things are goto« 

righi and  »*> o*- tjus.My   i^fon-t   tf   thing*  •.»-••  ,• ,t? K   vi<«fnj.     About  fifteen 

years ago h*   t!»'^n)»-i   thai   u\   m« in«   r-|it»iti   to   Ih*   Ciri >!•»   would not  in..lud«1 

column* of  i î mi* • -4     f T.v..   ,  mu. ro*- r>|iU»i i   •- «»»i!» » ^  <*»»1   - <> on,  but  instead 

»  ttimple Rí utli ti*/  m\ «i < «»»   -«¿ti 1 il   be  üM-I,     ro.u'  t ""¡'-i   <,   !'•»   f*   end  I1 "««re 

Introduced,   A  ho in»,   'for  nto   i    w»«. mfur mry  nnd   !» <IH   iute!     «innati »factory. 

The  resoli* of  the normal   l*»i"»-aloiy   L*> ; ' «  »«* re  uan« !<> • o«)   by   the  laboratory 

• tuff   into g rari ing'*  *<»   tlw>t,   loi   ««ample,   the  factory  «.MìH   he  inferme«!  that 

during the provi;»»)« wee>.    'u *;»•«,. it» t>;   A imi UL:¡UI   product   wrr  taken of 

which   18 wert  grolle A m><¡   «w>  »ptc g tad«   It.     Hui h  in fonti*1, s. on told the 

management  thai   tenti!»« wa?>   IVHIR don«- «uni   »hr   insult* obtained vere 

satisfactory.    Had mstmti «I n.-tor<-   f   -   Ì tf»  be» n  oM.nmed   then  it i» probable 

that man«.« ornent would  hove   I»   n   u<("oro..Hl  esriier  and  |Ki»atbl>  nn enquiry 

instituted as  to   the  •••?«».»><»:-i. 

Development of   u  -/raHin,/   syiiem  implies   that  F<Uudarriff   have  been 

formulated.     In  the  au»hor!-i < <>mpan;,-   tb»**.  WIT«   arrived at and ugreed at e 

aro tiny of appropriate  IoborHtosv peraoniiel   fro» the   four   factories  then 

operating.    At the  t »BK>  Li,«"}-  w«<*  Ut «.le ptn'îi-thpd dal«  *o t» i v«> guidance, 

but  there vota a c.«nt»».den»ble  «BXMU;*   oí   internal   miormutintt which enabled 

the standards to  f»e agreid without a great den J  of  arguaient.    It is pleasing 

to  report  that o "er   Uir  yeor*   there haa  wen  little evidence,   to suggest that 

the original  standards were   fur wrong KOC*   they do  foil   into  line with those 

standards which have bee»  recently suggested, 

Most of the grading a were based on  ine Total  Viable frnmL »est and  In 

Table  I are given the » tanda r«i.»  for two  typical   tteai»i 
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TB» If   I . But 1«M io* oytt «J MJir-<¡« i_h_ 

'T.V.iJ.    p»t    i,    MI    it)  (     ¡nrnhii t i o»i ) 

Product 

Boned  out P« rk   leg«       ie»i   than 

100,000 

Cooked  haa !••*  than 
100 

¡îM'.IKHJ   to 

i «• - -»   than 
'•oo.OOO 

KM)   (i   1«.»* 
than   ¡, 000 

U 

100.000   to 1   «ill too 

let*   than   Ì or  more 
mi JI ton 

1,000  to   iena 10,000  m 
than   H), 000 «ore 

Microbiological   itendard* irt not   on t y  applied   f«  product,,  but   alno  to 

equipment.     The cleanline*« of  eq.upwent can be  Usted  in »everal my»,   the 

olde,t   technique probably bein*  to rub a „terile awab over a awaaured area and 

th.n to count  the nw.be r of  ,r.imiw»  p^ked up on  the  »wah  by . toíonv c.nnt. 

The centaaünatie-n  In.ide pota,   p.p«, and churn, can be ««timfed by  rinsing  the 

»«»M*!, with .».«rile «ter and   then coon tin*   the bacteria picked up  intfae water. 

A technique  that, ha«  b«co»e  *ery  popular   i„ food   factories  i«   to  pre.» a 

•oiUMe mttri.nt aear en . nurtm,e IiqulrinÄ Ullt,nRf   ,#g# . bonin|| boarrf flf 

comreyor belt,  and then to incubate  the agar and count the colarne» that develop. 

Oi» wereien of   thU n»thod   i.  by uie of  an «Ajar Sauaa«e"   ( 16 ).    A   rather 

• tiff mr i. «t.rilUed  in.ide  a cylindrical  ca.in* of pla.tic fil» and 

allow«! to aet.    To t..t the end of the »aaua^e- i. cut with a iterile knife 

eino.inr « ft.t oro«, .ectional «rea of  the «aaaa*.,.     Thia  i.  preaaed on the 

tmrfac. of the •quip.ent and then another cut  i, made on the .«„.a** ao that 

* alice llwii  •- thick m produced which u aaeptieally placed in a Petri Bi.h, 

the preyed «rf.c« upperwo.t.    'he di.h it incubated  in the usual w.y. 
s««o«ted atandard, are given i« table 2. 

Takle 2, 

A 

B 

C 

D 

1   ;*C* •" Slieea of Afar San«ace 
*BfiiiiiaaniWi        i  läWi-.j—•  . i,WJ..in  .  mM,ii3Lw 

I*aa than 10 

10 to lest than 50 

50 to l*aa than 100 

100 or wore 



\noth«T   v,...,,„,,   »i    -i».  iwihAi;   i»   I»   prfjjur«   "contati   plat«»»",   •Mil 

I ,»t , .   >>,-t,       ¡ill.. ••   '    • -•>.•'     v""'   '« ' '">•"•    '     ''   r<rt»v   (..eased   n.tlo 

,«.     „urts-r   v-iu;,   f--<--!,       r»i..   >i*ff»t<.r  of   i>-  Tvn  ('«U   A*ar  S»u***f   Ufc) 

i.«  ».i,i..rfi«..     „.¿J.Pi   » o   ti,.-  füín*'. •* ' -<í  "t»iid»'.f»   in   rubli-  V  *tmi<l   require 

íuntíUiii-   «¡:u-U»«-rt   if   • '¡I'tHCi   ¡<li»'t»     an   uai-d. 

The   ti*-hun|ui-   <•<     a', in^   af •< »•   p ^«OIMIí,   wtu-thtT  by  A«ar Sau«**«  or fmiiact 

TU!.,   i»   'f   -imj-t-   '.!•(» '    it '.«•*   •»«•n ítiíí«-ti-d   thot  it   can bf  carried out by 

u:v   n,    .¡nabtv   m'.i:   iijicr.!   ,..,,«•,    .»-.¡   ; .ilmrii'm y   frtolltiii  an    not   rt?quin»d, 

e.a.   the  jil.*u«  * >tj  In-   1 r •" t  i'\ n   ntipif   in H «ant   ton«  to   incubait».     In fact 

•aii^r*  < uri  mrrv   ">f   I iu • .•   own   t;;    ting.     Ali   this   i *   true,   but   there   1B  on»? 

¡»(lentml   ûanm-r   Miai   im.it  in-ver  \."   fnritot trn.     Although  tl.e  «r««at majority 

of  bnrtrnu  thai   «tow  ,.:«  -teat ari   ti»«   durut«-rnus   then?   i«  always   the  possibility 

that "   p«thog*n mf*v   >,,   pin«!'..     Th«   im.«», en«,  looking colony «rovia* «n a alie« 

•>f  Ajr»r Sausage «oulrt  h-   of H  aalianuella und   it  would be  reprehensible   to allow 

unqualified  people,   through  their   ignorance,  t«  handle Mich nUrml  and thus 

pf/HAibly endanger   thesmriv*i   »r  thoir  friends or even contaminate other produci», 

Trn*rr  iu neverthe I cas an  attract tor.  «<>r  factorisa  in developing area« where 

laboratory   facilities may  W sjrnr-«    to   Ukr advontage of  such  techniques.     In 

toe*«:   titcui««Unc>D   (.irli tpf   ths-   loiutior   i«  to  allow th«  production «anager 

or  ¡¡«m«  equuliv   rr-pon« i nip |-r* >n   to  carry '»ut  «ueh  teat* with  faeilitten  for 

holding secure and disponing ui   thv   ' i »•    ri-lia.      lie  should ot   course be given 

training  in  the  pr»n. ¡nl'*« of  UM»   test and tmderatand  son» tit in* of the probleres 

of  cleaning so  that ho  enn hold monitor am! (utvinr. 



IV.      RVilMifHUk.,   Âj   11..-f.. 

A.   T->»,v   V    -I...    '       ..i 

ft>   pr«-i,t.=>»   ..!i,( f •"•(••    »i'i.uotí   ¡«n«!   h» en  i laid*'   ••('   !hr    f.'.-iii   Vi.'>>   '"noni 

IR    il:«   miinv    fu l'aia   íi«>th   ar-   u   f»i««ar>»>    il     ». «(IUJí   i>r-».       I       «nn    *#•(«' i ¡>i?   t'ijii i ¡«air. t , 

Thr    t<  «f    i »   ««»   *f ! i   ä<nowfi   that,   rn>   «lli-mil   w»¡<    (>»•     ,*, !      m   thi IJH i      «    «. 

loto   the   ¡irfrt'f   ii«'(¡iií>«   :ií    i» ifnrwincí-,      ->»ff;-i-   i TI   •»*•/   >. •«• «•»•<• i    t¡=.«    i¡    ¡, 

. :i     .h»     .IL'.!..'>  *.,    .     . .   :  . « '•       ! »  -  •     .,¿1 ¿;l •.      í • ,.|    ... ,.,  .  í   . . ,  » .'    ... 

m«-ti'   ..i    »ifdl   pr<i<liK 1    lon-pl».      Ti-,.   (,»•«(   ilivn   >t.ji   <I i * » i ni/\ií ut-, l^lvon   U>«>   <v [».-<• 

of   luir ten«   that   MV   forw  minnu-i   m   th*    t<-«<,   eit-tt    m   H V*T\    nul i »prit »»y 

w«v   m   t.hn«   i'íiliii'i   typo*   rwy   pnxiuu'    rpi'i»   ( haracl»-'IM ir rnUtrn«,   . i th. r 

in   »bap«   or  en¡our, 

T*atin«   f..r  Uit*   pri'tiKnve  nt  pathoain*   in   foi*d»tiiffa  1* a  itprrtaU <cd 

branch  of  bac t« ri ol <>Äv  «mi   i H   b*>s«l  carried   ««»«   l>y  »'«p«*rt,a.     Tht>rr   i»  g|<o  a 

«mfwty   ««ppr.í  trt  br   »-onaitit-r»«<    »ml   it   i»   n».*   ««Iv^ih^t    t<i   hive   miinrrn  of 

««imonrlla*  and   clhi»r dírítrmu   Iw tcim   ii.-if»«,  Prt.ir»   m   il..*«»   pro*imitv   ¡ <i 

fft«torr  dep*r(i»»^n<*  pr^narin«   'i>««1  product*,     TJ,.   I»«»   nx-th-xi«   >.f   *•«*   fni 

»neitt  produci*  «r«  wHÎ   «irtcumpr)l*«(i  »mí   the»«»   wiil  «ni   ¡i«-   detailed   in   thin   ¡mp«»r. 

*-•   fol If n r« .. T*«Hnf 

TaaUufr  for   *hp  prr««iHr  <»f  colff»ir» organi«««   i A  c.ft»»n   rpeiwawndi-d  i'or 

•«•t producís,     Originally  th<   rolifortt tret wa* d«¥i«ed  fjr  th«  eianination 

of wnt«r «nippli«« and «wr manir veora hau prowd  tu  b* » vary  aatinfactory 

•aatbett«    Til* eoli forai faiailv,  and partícalarla Rar:h#r¿chía cali,   ahotiid  b* 

anaaiit  in pdtabtt* narrte,   ili«  j,»».nt«-  ff  *h* pe   irgani«»«   indicating a pon» i Ule 

contaatinatíwt of  faecal origin  that in potentially dan««»rotta.    Colt far»* die 

in clean water  a«  tiwir praaimr.«   indicatif«   r«?««iit poluUttn,     in aiarty   f«ods 

col i fona* will  acUvly mi!tip!y no  thair pr*a*ncp dot«* not neeeaaaH Ir raeao 

raeant cai» tfwtin« Sion,   bui nmtìd tmm • rwaete e on lamina ti «vi of preces« irt# 

-quipwent that has Hot brt«n rwiiplettiy «liBn«at*d during »ubav^uent cleaning. 

Km coli forata «re pr*B#f»4 ì» *aet otmtocra  in  the alluHüitarr tracta ©f  food 

animi» it ta not mrprimìm iíMit ikmy -iK<mid te temd  in raw a»»t«.    Hovcrer, 



" 

,    ,!    •)        i Ì nu*1! v. t h.ni «      ,<: »Hfrixirt i   h*v> 

i. i».   , ¡. ,1     ',       t r  ) '  .     :       "l"i     flO!   « 

f   •>.   •      III     t ) 

, i     ¡,,--. n;        •:.'••        i "   |. *» - s .       ,   '     •«     i    l.   i'-l' I    M.   .    i-|,iiï!(   íírti   t»« 

r       ii - tun ration  »ft«' 

¡!<>r.-  .•!<*    i   .mi"-,'     « '   »H     .. -IH   •»•  s;   "«i-     <*r>''   * »d > < '» ' * '«   iil!*   pnfHincc 

rsf   Tü-.íUJ*      n   ni-'-*   tu-•,!,;. t - ,      Tre      •.*»..>.    ¡»'"liT'i   t»   UitiUi   te«hniq«e  wh«»r«f 

Knxíii  (unntui. s  ¡!  ^--,'t!c   :        iir«ií"-tp.    in   mi;.'*  •> •*  la-iryt   'sulphite Broth 

,,,    •,.   -„.j..;   y,,  M      ,, <.i:!>ir.'H   f-(   ,•,«*  >,»•<>••'.:-i M'n,     ^tic   ^onitivi-  renultf 

,,   'rffiufn'l,     '*,   •:..'   -:is   i-     . • .-«•«.» and   «tu.-«'«--:  pnmuc tí,   br. t  it  i»  the 

.i.-. a«>r'f>   . ij,.: .<!..«•   '»».i    •!<*•>   i-1-.    -   ¡'on r,bì.n1i.' <l   ••••   t's*   te«tiu|t  of t»«at. 

"> -.   a«mr,   t»!»»   ,'«•;*. I»,   »t    tbv    ! »-r 'in i»it*«»  un-   w* 1 i   mirtVii. 

i:.-««   r«d-rti'-«.   '••   ' a   ici   -a   .' ,   i   c- i i - ta-  ,nvì  «'i»irv  c r*>tm hawe bel»» usad 

>¡        l.nfi,   '. itn«'   "it  >*.",''   ^«il   kr->vri.      ¡*br   fx.^m  of   ¡h<»   technique   is   that the 

8-.mpli   undrr   t.- ? I   n <n »»•»••! *it'   « «•«•••   luff,   M. -t!, vi vii«» «1   e,  ami  incubated 

vi„u-r MD»-cifi«"i  f«diiifl,',, .   i-i-f        tóiaii.    .  »H ini «-.natii  oxidiïeë ataU», 

blu.  !',;ow!     -h,. ,i(.H«    tu u  cìu.*«. ita.ll '   M)dni'»'d  btat«.    Haduciue che«!cai« may 

b«» nntur-tlty   or.»»- • !   li   th-    HHm>¡! -,   »<w',  lau**» t»rr   r«Mc!orced by  ih» »ctivitie« 

<<f  itrlerit  pi«  e*'.     Ti„ii   ihr   *• evd   in which  th»>  «oJour chnti£«?  occur»  be»re 

n rt'l il iwsiia»-> i ü   t¡e  .y-m'r'-r   >i   HB'.VIìM" ortif »s» Iì íy yífstai, «n«ì  their «tat« of 

•ic'ivity,    i'»v   • •íirHií'.'f' i si%   ti'   •i-tii>t*' of   '¡r  r»? -r   !nr"» and noting the ti««« 

vhtn  ti.:-  COìO'J:   .Mn:ijs:-   acftiti,   a crut'*«»   «yr-. tew "¿*-I«í¿  '.«»«H   IfV'KHl with  four 

(trades»   raiig'r'^   tr\,<n    » r>   i«ti »t'htlor,   i» ;*tii*#»t;.i.irtctpry. 

Th<*ri» h»v«î  IH'»*U I >r¿v atí*«pt.«i to u«rv>8«» -¿ve   i-eanction t<>«t(« for a*»«t and 

neat produca   (l7,S').     T*K   p »mitai   .!>e* need have  bijen  r«ft2urin   and  t#tr»iolii« 

nail« rfittnr   thnn mthylvn*-  biwe.    A hi« pr.ilâvw hin 1 eea that th* uà turai 

red««:im«   <ynt m* »f rnrais vnrv with ¿>KV rfipnp d^ath»  Hnatowical  origins and 

treaUncoU  reci-nvi!.     Howt'Vfr,   n> certain  li»ít«"d appìicationa   the principle 

h*n h^pn  r«mrd   <o '.-«  W«TJ- im<>f'i!,  eg.  th*  nciual   Hiiation «if area» of conta»- 

ination on *,  -ii<-r  ,,,{  b»con  or ita» ca« i»v   irtentified hy  »prftyin« with a 



tetrMXohiw   null   and   I .-- i»>!.i Un*    !'t i    n   *N>ft    ' m ••   (    !'»    i.      '•   '. t Imi <jif     for 

A rE«'ttt 1 f> mir   '•>"«   « M i * <-   w t ;    bi;tvv   In«    i r t i »» I   > mi t «mi n» I   on   r<.i;«tia*s   >>f 

i»t"iply    ririMiH,»   tin-   •« i it,«-    lit   «   il »s.,,    »•«• • ,i    •>•<,,        *«>   ti    íOI»  »> i   ('»«attirili 

n.rMÍ   then   ti|»¡unp   Míe   aol>>itAt>   into  •   »«> i < I •   ><n«   t-iorinji   fur *  f»»w i»i"'|t<"< 

** t,    roo«   t«m:»t r«t.urf,      T:tt     ^ojutiun   wi i i    !>irn   finí   blu«-    1«     r »•<)   or   pvni    lo   » 

t; o 1 mir !•»«•   for«   li   M;i>  T.V.«'.   in   large.   (.»(>) 

K.      hÂ^ti:_o_i.   m-ii'^Mi-1   ^ >tunn> 

If fr* »h »eat  in   hmio«;erii*ed with  water and   th#>n   plnred  over «   filier 

p*p«r *  volila**?  of   liquid  wilt   pat»«   ttwuugh   it.     if meat  o!  an un «tu J ml 

tMaeterielogical   condition   m  .»imi lai I v   treated   then   II-HM   liiniid will   pus». 

Tibi«  »hennawnon cai 1 *>J  r*tract Rrleaae   Volu»» hua been tiUiiaed bv ,I*y  (21    ) 

and   ether«  (   L'L' )   to  produit» a  rapi«!   trat   fo'   *!»*•  detection of apotlag*   in 

l»««î   itîd other «eut«,     like  the dye  rrdu* tino test*   thta  tent ta no»   directly 

««untili«;  »wie ter m,   but   m  meft-une«  a»  »ipnl <«f  but«-* r ml   ut'Uvity  and   cai»  lw> 

eatrried ont by r»Iatàw<«ly un»kil)t<d  peuple without elaborate   laboratory 

ffateilittee.     Horeover   it gi»f« a quick  miavpr. 

**•     Hicroacopir  Comi ta 

If a known »oía»«' of au ' k  ia evrnly  «liatributed   o»tr a known area of 

microscope  alide,   «rif»  ,im!  »Uin*»'1    nr»rl   if  • !<••  preparation  j* viewed   throagn 

M   «iicr<iat.ot»* with known optical  rfinvìi«ioni,   th#>n  Mir  ave rage ttambora of 

•»•»eteri« *e«-rt  tu B »icrofuopit   iifld  • ¿a be dirtrtly   rented by a known  factor 

*»©   ih# manner of organ¡«mn  pt«r mi   in   the asi Ik.     ¡nia   ta   the baeia of   the  Breed 

Camttt  (   2^ )  and  the  ter.hniqup h«a )>ei*n  auitably Modified  for the elimination 

•>#  «wet«  (   2* ) uaing a   MHÍ ««ucou« «lorry of «ample.     Thta  technique of course 

%.m   capable of giving * quick «imwerj   the  whole  teat  fro» weighing «ampie   to 

«•anting bactari« through  the microscope can be done  in »bout half an hoar. 

HowtTur,  a certain amount of expertise   ia required  in  fixing th« fil« of 

•—pin  «n  th« microacopf  nlide and  in diatingniahing bacteria fro« «tiaoellaneoue 

•auateie deliri» when viewing  through  the Microscope. 

G.    i,„a deetructive Sampling 

Th« tents Hated above «aaume that «ojnplea of neat and «eat product« can 

te«  rmmmA frm imrft^r units htforc testing.    It Ì« not alwaya convenient to do 

t.ltiat  for exajtnle  the larger u»it may  he aignificantly devalued if pi««-«« are 



cut  nil.    Tina  ^oui'    >i>pkV   to H   largt   couk*il  h«w».     In   'tara*  circmnatance» 

«    .,„,      (ïs.in-Mvr    -?Sf:i:r!i:    t et; *•!> s'•>'«•   rat     h»   '.!-l"d.      Surfac*   «iVftbblng    la   B 

;><>;»il;n   n,-u«»i     ., . if, <. fc,.uiUr.   siick  auch »B    «i medical   • pauila *«  tht »wab 

huilai«'  Witt»  a   p»'ti   ti   fabric   »tic h a«  medie«!   bandage   »ectirely   tied   to the 

.•nd   *:>iih •»îk»«   mnud   wi t.li   th«»  m»m.     A known  aren  of  H«i fact1   ta   Mvabbed, 

tin»   faim   n'inuv«*-'   n». p.U'Ilv   «n.i   *haken * • th  a  known volume  of diluent 

whirf   i*  tn*i.   <"«n*»ri  »y  on»' <if   the  »tandard  terhninne*.    Rineing technique« 

can  oils«  ht-  ui«cü.     Kur   <»x«Miìle,   the  entire  ¡turtle of a  Urge  has can be 

tested by  plating   the bam  in »   p<   I vthene H«K,   «dùii;* * mutable quantity »f 

weAk  aleni«»  bun«,   »¡inking   tUv  contenta of  the bag  together and than 

running off ti»e brine and   teating  it.     Brine  ie ueed  ratber that. »Ur to aa 

«void  leaching «alt   from  the  am face of  the haa during  the  rinaia« prtceae. 

The baa of cou?*e will  bv unaffected other «hau hairing recaived a aurface 

wetting and cat. be  di «tnbuied and »old  in the usual manner.    The 

bacteriological   reaulta obtained are uaually expreaaed  in ttrai af «irfac« 

area,   e.g. Total  Viable C«unt per  iq>  o» of aurface. 



1.     A KO »ti  Hva'   ¡npp.'i.í.i.   .   :'..»•••.•   >'   ¡ »,••   •   ¡;c   ,, !   . • . i;, ;    • •,   i¡,   »riHcnl »ai, 

•MirtobioIuKkf ¡i»   runtr-'I   t.-   >fí>tUri   by  - 

(a) Sfrc.-nioj;   *,f   rnv mufrrtot   («ml   tin* Mr>i< <   ln»prctinn  SIM vi fe 

i«  an   importuni   |ttti i   r> f   thm   H r.n'en t nj ). 

(b) Control i ms   t<*i«pcr«turf*   ín  n j.ni..n   (o   i im-. 

(c )    Control I injí   I'li'itnlincHH   of   ¡il BU t. und  ;,»»••»<.>n> , 

(d)     Controlling   IM m .-*«>••*   nuil   iomntlni *DM, 

\.     Koori   poimumiff,  oiRimi«*«  ort«   liable   lo  tu'  prraenl   in   rav aura tu  bermi me 

the  r?apontiihh>  IHUICMU aro   ro»»nnlv  pregni   i»   i »le  nuiwaln during   life. 

Horvvvr,   Ih»»  un im« I   nu« y   lo-   o   avwploTlnn« enrri»«r  or   tlitro  nmy bo 

lornliai-d  lemons  in   Uic «mmi'i  not   m-UH Ubi«' ut   Chi    il«  of ilio  Moai 

Inappt* tinti •'»»•rvire. 

'i.     tama ricai   bat-tfr rio log í V •••!   atamlard"   for ravatp ni«« n«¡t  ve*   applied   in 

loftal   tintinnai   or i ni«» mat i ».uni   (.orina  l«it a muahpr  of ngremni»p nr«> 

int»:rr«t«»rl  in   fin» nubjprt   nnd  ovontuol ly jnirh * tamii rdn oro   likely   to 

appear.     Tb*>r#» «ri- mtnoûnrd*   in  r«î»pi><<, (»f  hyginnjc «partit ton ut   plnnt», 

awdiral  inHp«>ri.intiH  nf  nUtf f an-i pimit deaiirn. 

5. »e»,/It«»   Uif almoner  of   loirnl   ««tandoni* tho pinot baci*riologist. must have 

atanrinrda to opérât.«»  in hi»   factory *<o that ho <nn HWKK  the microbioloftical 

quality of ihr  prnduct*  ^inv,  pt-nvíiir« •' «od thr   higrrrfient *  belli« need.    A 

prradtn* «y«t«n> of standard«   ìH recouweridad, 

6. A itttab?r ft  U»ata »t-f  available,  »»*•• of which are  of an  indirect nature 

(e.t. »ye redaction,   Kx tract Hplt»ane Voluiw) ami »re rapati <• of being carried 

out by *e»i  skillod atatr.     Such tent» could 1M» of  pnriiculnr use   in a 

devalnpin* count,17 wh«r?  laboratory n>fiour< o« aro »carre «u laido of the 

1 arpie  town«. 

Thp author Ima naturally  rtfviowd hin aubjoct fro«  tho vi panini of a larp* 

«eat RMUMifactHrin* onmnnny  in rnjrland,  e country tinti etinsirii-rt* itself 

aophiatiimtcd,However,  »ine«;  the  formati«! of the Jaropean Economic Community 

and  the promulgation of ("onwaini ty  rules,  e.*,,  the Directive on health problem» 

concernili« intra-Coiaminity trade in íreata »eat»  the Mullah haw found  it 

neeewaary  te altor »orne of  thoir  long accepted wyti of doine thioRR in ordor 



* •    •"•¡•-i      íi.i..   <h«   i   >m..,(»t-  "flisf!,      't   is   irt,Ti>»   me   tin .   while   t br  ntwbcr 

•>i    íritmh  ".¡«.if. i !• rh»ui»M  ijrexf.it I v   licenced  to empori   into   Kiirope  i» an 

* i -i? ni«- lv   ss* |       ¡irntiMf ion   « f    l.l.f   total,    the   nrn¡>o<í>«í   nei,   British   sl»üghter- 

»Hnigf   i! un i«! i .MIR   i:i>w  beinjí   mnanlered  do   ui   fa«.-»   vtry   li»rgi lv   rumi« l y with 

t.'..- ' w,;wiíitv  'Ün'ctiw.      Thtt.   t«   fin   ctMiple  of  national   atanciard»   fri I Inviti* 

intorr.«* ¡i'U'iJ   *« mid. i )•»   n,-i)   «neh   thHnget   urt»   mrvi tahle   and   should not   be 

cpimnorì   if   th.    r>'««ont»   "M    •»«•r-rt»'   to   iî»[»r».v<    #h«*   aafelv   arni  at tracti venes« 

»if    < h^   «fui   pi't-riur t , 

Th**   reati   to   tiip   final   gn«ì   PI'  a  universal   high  KUndan!  may be  longer 

for some At neun  «nuntri«-   b^auae   they  haw atarted  further back.    While  th* 

averare   Knjil i-iwimi   i *   «hli»   lo  w8t«-r   hin  parntm with «n apparently unlimited 

Hupplv  of excellent  <pi«l'ty wnter out  ..f hin kitchen  tup,   in  IMC African 

countries  ther«-   > «  ?     rave  ah«ringe  of   thin cofflmodity  for auch eaaential 

cervie* e m   cleamuv ni   food  ft.« innen.    The  food profesor »ay haw  to mice 

hi«  own  potable  v-ttr  in* t^ad  of  Luv i m;  it cheap fro» a witter authority. 

Manufacture«! product»"   thru mufee   th*»  attainment of good hygiene standards 

comparu Lively easy,   for  «.jiampli»  deV-rgcnt»,   sanitiiera  and   the  equipment for 

applvinp  them mav   rmw   t.   !„•   >w pur ted   from distant countries and so will   be 

e^P« naive.    Wi ti»  H¡ i   tue** difficulties   there ¡ir<î  those additional ones doe 

to  the climas*. 

The * jtw  :., s rwi ric,;lit  V.ul  ('••••   final   long tan» objective for »11 

countries nu*t »e universally acceptable am) achievable standards,  but common 

sense mast control   the  »peed A change,    Because of different way» of preparing 

and eating food»  to he  found in different countries and among different 

comreunitjea rapid  changea are no* necessarily essential  for the health and well 

being of the indigenous  populattona  involved. 

immmmmmmmm«mmm«m«««mmmmm«ml 
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