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RE: FEDEKAL REGISTER NOTICE (,DOCKETNO 00-OZZN): I?.COLI U157:H7 
CONlAlclINATION OF BEEF PIWUWCTS 

Wc wclcoms the opporiiiiiily tn commcnt on the FSIS draft niil.icc: 'E. coli UlSI:H7 Concamiudiiou 
ofBcci h-oducts' [Docket mmher 00-022NJa d  on the guidance doculllent rcl'cned to in the 
Hoticc. 'These commenls W~?K preparod by a working group r:iirisistiiig oEAuslsnlian Quarantine 
and ln3paction Servicr (AQrS), Commoiiwenlth Scientific illid lndustritll Reseorch Urganisarioii 
(CSLKV),and Meat arid I ivcstock Au8trillia. 

Oui~iiiain points are listed below: 
I. Aiisrrali;i sliaes FSIS' dcsre to reduce rlie riik c , a f  fnnd boiilc iilnsw attributed iu urilt and 

I I l Y X l  ,"nliUcts. 
2. Exisliiit fnod safcry programs which iiic1111k~nnd placc cuiyhnsis on, good ~nanuli~.liiriiig 

praclices, standard sruutation operation prnr:ctluces and IIACCP, recult in the prt-piualinn of 
iiieal uf mi cxcellcnr microbiological SkdlllS. 

3. The Iiiriliiing of"rcnsonob1y likely to occur" i s  unclcar. 
4 	 Thr FSIS policy and kedcral Register Ndice arc prcrnivcd on the existence of siilihralrtoiy 

iriltircntjans tor the control of,!?, c d i  0157:lI7 to lcvolo not able LO be dricc(n.1hy theFSIS 
tilethod or its cquivalent. Food sali-ly l eght ions  will only be effective w11r.1~T C C I U I O I O ~ ~  
cxisrs that w ~ l lperniir complimcc. Australia is ooncemed that the intwvnutiwis. with thc 
cxccption of bactericidal pmrxiIu1es (cooking aid  ul-bdiation) we nul  adqnatcly validnred 
for the elimination or c.onTro1 (if E. coli 0157:H7. 

5 .  	 A cnticnl coniponcnt of  any redsstssmcii? is thc dc3ired outcome (in lhis I:XC not dctcctpble 
by the FSIS method) and b.w pcrfornimcc apainst the desired outcome chi1 bc mcasurcd. 
Kcy to thie is the nieihohlneyused for tcsting ofproduct for E. coli 0 157.H7. This 
methodology should inclide nanlplitig plans (l~tlrnberb,frequenc.y,h e  eic) as well 89 

perfomlance cnreiia fbr hnth the tcst nlcthod ntld the saniyling plm. 
6 .  	A clear scienc.c-bdw1policy nccds to bs developed far Ihc vnlirlation ofCCPa for 

parhogcnfi, c y i c d l y  thosc thnt OGCUT with a low freqiiw:y ai the conhol poilit being tesied. 
Ausmlia iuusidcrs that it 19 pren~atiireto utilise inlwvriitions as CCPs ns resoorcli to dare 
does niil p u v i d c  a clcar indication oftheir efficacy. 
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AusiraliA l>clievcsthat although the desirul uutcume ofn roductioli or elirnir~atinnofE. coli 

0157:H7 aiid other pathojiens in non-intd bccfprodwta is commendablc, ii cimilar  oiitcorne could 

be aclurvcd by & n g i n ~  the policy f i ~ i i ia raquircmcnt for E. coli 0157:H7 l.rvcls to bc not 

deiccird rn  one that specifies achievable pcrfomituice crlteria predicarail oil d sciclitificnllv-bated 

sm~plineand testing prozram. 

A iisii dlia intends rnnking a submjasiu,l dcinonstrtmg rhst Ausrralia's HACCF-baed MSQA 

prug~atiiprovidca n food safety ouIwtiic that is cqnivalent to h a t  npct.-ificd in tho Fcdonl KeSister 

Nuticc, 


Yoim fnithtully 

Ann McDonald 

General Manager 

blarket Maintenmlx Group 
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nrL:cl l l i~~~2002 



CORWZENTS ON FSTS FEDERAL IiEGISTER NOTICE 'E. LULI0157!H7 
CONTAMINATION OrDEhk PRODUCTS' [DOCKET NUMbLR 00-022NI 

Summary 
1, Ausrralia shares VSlS' dcsire to reduce rhe risk of food bolnc i l h e ~ ~atrriburerl Incat and 

meat prudilt:fs. 
I .  Existhg h o d  safcty progmnis, which i i ihdc,  and place emphasis on, g m r l  niailufactluing 

prRclii:Cs, standad smiitolion operatior11,)mccdtircsand RACCP, resuli iii t l ic preparation of 
nirat nf an cxocl1eiit micrnbiologic;il slalus. 

3. Thr mcaning of "reasonably likely 111 LICGUI" i s  unclcnr. 
4 	 Thr. FSTS policy uid Federal Rcgider Noticc we preniised on rhe erihleitcc of satisthctory 

iiileivciitions ior thc courrol or&. r : d i  Ol57:H7 to levels not able in  hc dttcctcd by the FSIS 
iiietliod or 11s equtva len~Food fcty regulations will only he cCkt:rivc \vhcrc tcoluin1o::y 
exists tliat will pertiiir coniplialm Australla i 3  concerned rhal 111r~iitcrvaitions.with the 
cxccption of bacteiicidal1iTiiwdnrcs (cooking oud in-adktion) a i r  iwnt adcquntely validated 
lor lhe elimiiiariou or ci.u~rmlo r E  coli Olj'i:H7. 

5 .  	A critic31 componeni d a i l y  rcasscssnie~itis the desired OII~~:( I I I I~  (in this caw not detectable 
by the FSlS mcrhod) a i l t l  l inw pcrforninuce a&sr thr &siNml  oiitcoiiic can be measured. 
Key to this i s  the mctladologyuscd for teafingofprodiic,t fnr E. coli 0157:H'i. Tliia 
methodology shniilil iiiclude sampling plans (nunibrrs, Lrrpcncy. sizc ctc') as ..vel1 as 
perfonnancc iait~:i.ia for both th8 test mediod and the sa~~iplillgplan 

6.  	A clear. sc ic i idiascd policy noeds to bc devclopml hi tlic velidatioii of OCPEfor 
pathogens, rspecially thosc that occur wirh 2 low ficquency ot the control point be.ing Iesltd. 
Australia con$idcrs That I t  i 3  prematur-e to ulil ir t :  Intcrvcntions 03 CCPs as reseaych to d~1.c 
docs iinl pruvidc a clcar indication ofrheit rffirdcy. 

General 

The o b j d i v c  ofthc notice i n  protecting public healih and redwing the risk of  food-bomr: illiicss 

artribui,il.ilctn mcat and 1110nt producrs is a x ~ ~ i n r l 
one which enjoys support ufccmximeiti,, thc meat 
i m l u h i i  y and regulatory nuthorities. 

Mcarurcs to ctisuro the safety of niciii rrd liicat products aliould he based on: ii iil; mnnagcnicnt 
app~oach.sound science, integrarinri I,TUIII~IOI inerlsurcn at all c l a p s  of rlirpl-u~liictinncham boni 
fann to comunier. cost effecrivcrlcs and a nccd to ensura interventions are p r d c a l  in terms o f  day 
tu day industry operations. Thcrc i d t c r i a  wcro idcutifled by rhe World Cnnzicsti on Meat aid 
Poultry Inspection held in T?.us i u  1993 and arc reflected by the t(ennH1 piiiciples ciwxiated by 
thc Joint WHO / F A 0  C.orlrx Aliiiiuita%s Comn11ttee on Meat Hyyiciir Tygicne Proposed 
general principles ofnieAi hygienc CXRVII'H U W 3  October 2002). 

A further imporl;uil r;o,isidcl'ation is tllat the notice will irnpari I I [ I \ J ~ I  couiitries such a3 Aucrralia rhd1 

are significm si~,i~>licrsofmcst IO the United Srates. Auslralia will bc vcquiied lo comply with rhr 
additinnal r r m s u r t s  6pcCltiCd in the document. Urulrt l l i ip l  c~rcunistancethe inipacr of addiriolial 
rne.nsilrch sliould be such n3 to no1 compromise lhe nielits of controctingparties to rlie World T ~ a d c  
Or pika t ion  (WTO). including tlic provisions 11r11ieSanituy and k'hyto .sanitary (SPS) ngrrmcnt. 
TI is iclcvant to note that the SPS agrcenwiil s~icdical lyprovidcs for tho scceprauce of 'r,qr~;valcnt' 
iiicasurcs. 

Vur O ~ I I I ~ I C I I ~ Gare made iisiire qxxific hcadmgs that were used in ihc Frtl i~nlRcgistcr Notice 
hereafter referr& lo as ilie Notice. Mwv of the conlinenis fioni Atld~.aIiaa e  conmon to the 
various pans nf Ilic Fcdcrsl Rcgistor Notico and associated gilitlancc documcnis. 



HACCP 

Il isnow acccpted ( B r o w  el 81, 2000;AltekruEe el  al, 1998; ROVCCct d.lYY7; van Schnllli~~ist, 

1996; Theno, 1995; TCMSF, 1986), and Ausualia agrees with PSIS. thnt preventative, HACCP­

bascd meacures are rhe milhi approprietc and effective i~lrllinil
for cnauiinfi food safely. Tn this cbd 
IIACCP based food sarety progrnms have beeu rnanrlxlilty in thc Austrulian meat inllurtly sincc 
lW6,  Three elemeriis nf thesc progam6: 

tiood Manufacluriile Practiccs (,GMYsj, 
Standard Sanitation 0pri.ating Procedures (SSOPs); aiid 
IIACCP 


ale csscntial nnd equally rignifii:aut in controlling the conramiuillinii ofmcat products with E. cidi 

0157,117in slaughtering and Iiiiniiig cstclblishments. We, thrrchrz, contcnd that Yotice 00-022K ii 

iilappropriatcly Focussed on CCPs Thc inipnct that GMPs mil SSOPs havc oti the incidence u r F  

culi 0157.H1 and other paIliveci1s on frcsh meat producis allt-inldbc acknowledged in the Nn1ic.c 

and conxdered when 8qqt:shiiiE the adcqiiacy of estabiisluuriits' food safety proRams. 


E.Coli 0157: 8 7  Po1lr.y 

Hygienic dressing I.?, hnccdurcs, operational requlrc~iitml~
uid I IACW programshave bcoi dcsigncd 
to control Sulmondlu. Proccdures that control S d i n i d l u  will also control other foud-lmiic 
polhogens iiicludiiiv E. coli Uls'/:H7. In this rcsyect we undcrstmd that the Norice i u  iiot 
necessarily x<kiiig for new control measures lu t r  iniplemcntcd. only that the control iiIeasium arc 
capable of reilittiiiig, cljminatuig or prevcutins llic ernwth o f / i  coir 0157:Ml10 iiiiilctcctablc 
levels. 
Althoiigl~.Australia agrees with lhe desired pilic): outcomc of undetectable levels nf E. coli 
015 7 3 7 ,  wc bclicvc thm it is impraclic;ll fmiii an iuipleiimitatioil poinr of vicw: 

* 	 Wc a t  iiiiawarc oi'any intervemionu limr will assiirc product will not ~niiri l ir iviablc ,!lcoli 
0157:H7, awcw appwenlly held b y  tlrc FSIS as the nouce suggests t h ~ llhr, u d y  
l idciicidal inttcrventioiis k n o w ~ iIC) tlw PSIS arc cooking at approprialr tciiiperaturcs niid 
iirsdiation under appropriale. I:(rriililioiis; 
1nlr.wcntions provide for reductions in pthogcii load but not elimination; 
Testing h r  E, coli Ol5'1:H7 to confirm rrrwti\rc eliiilination i o  impossible. "T.Intlclec~ablc 
levels" is dcfincd in  the policy as R level ihnt would not be detectable 'using tht: FSI9 tcsting 
rnrlhod or a lnctliod with ~eusitivityai lrwt cquivalcnt to FSIS' method'. Tlir FSTS mcthod 
;ipplies to ground beef(U1recrive 10,010 1 )  PSIS has not provided any dirwtinii as to a 
suitablc nicthod tor C ~ T C B S E ~ Smrl ~riiii.This has iinplicntiotls for likely i:tlrivcntions, 
monitoring and sampling plam x s  wall as the incthodology used to d?.icci ildconfimi A. 
coli Ol>'J:H?in tlic varioua 1,mfproducts. 

Relevant Data Kequiring Reassrsslnmt 

FSIS hns decided that d m  froni Lila iicw testing method and rhe Smilli Yf I , / .  (200I )  aiid Elder et nl. 

(2000) studies represent a chaiigc h a t  rcqiurcs cstnblishnieiils TO r e w w  (Iicir TIACCY p ln i i~ ,  

While it may be acknowlcd8r.d that thc improved metliodoiogy has Ird Lu an increasc in OUT 

lcnowledge of <heprrv~~leiicc coli 01,57:H/ in live cattle, i t  i s  d o u r  opinion that thic change
D ~ E ,  
h u  led to a percepiiii i i of incrcascd ri?k rattier rhan an a c t i t ~ lir icteasc in incidcnce of E. coli 
0157:H7. TIir n c r n a l  lcvcl otnslc may well be uricharigd 
11is rliEgeskd tlist risks niight be deteimined by p i ~ l ~ l i chcalth statistics, tn tl i ih instance [he 
ppevillaict. of diaeasc nssooiated withE. coli 0157 .H7~Pertorniotice criteria for E. coli 0157:117 
muld bc dctcrrnined relative to puhllr. htaidi  goals. Thc Codex Conunirice on Fuuil Rygiciic has 
proposcd principles for niici-obiologii:al I isk iiiunaecmcnt iucliidiriE giildaiw OILi1rt.ctmining thc 
appropnnte level of prorectioii (Pinposed Draft Principle8 and Guidelines fiir llic Conduct of 
Microbiclogicnl Risk Managciwrnt.CWFH 0117 October 1002). 



Australia q i i d u i i s  whethcr the US data quowrl re l~mcutsa chnnge directly applimlilc to counhm 
other than thc TUS. Again, the Codex Conmitor; L J I I  Food Hygiene has made thc G:~llmving 
recoinnieiillatiom nn considenn~differences hclwvecncoiintncs ( C X m  01/7): 

5.1.8 Reginnat considcratioiis 
In Ihc iiiicrcsts otsnfegumding hitnrai~health and niinimisiiig the inc.ideriLxof foadhome 
d j s w c s ,  rlic cxistctics of regiotial ~IiCTr~mcesin rlie prevalence ofvaiiritls pathogens in the 
fnriil cliahi should be reCOgkiSed arid Iakcn into account in the risk Iuwmgcnicnt proceoo. 
P,  inciplcs wvhch apply in rhis w p t d  includc t b C  following: 

Risk iiimagcnicut should he based iiii Iiiicrobiologicnl prevalence d d x ,  whcn available. 
G o m  the whole food chain and, ifq~]iioj)riate.discue uicidence aid pwalcncc datn. 

I l i h k  managcmctit should lake inlci ilticounr tlic cxistence of regional rli ~T~iznccfisuch 
as i l w  lircvalcncc of  foodbome pa11.rnpisin thc food chain. 

Untcomes c i r  Reasacssnicnts Based on Retlwwt F,.Coli 0 1 5 7 :  8 7  Data 

The rcah>rcmcnt of  HACW plans requires c~tablishmcntsto doteiuiine if E. d i  0157:A7 i 3  a 

hazard " , msonably likely to occui-"~The Nolicc does not give adeqtiare iiidica1it.m a to how " 

reasull;lllly likely to occur" might be iiitrvrcled, Jn thc interest ofnaturslJtis:~i.~:e
and consistency of 
applicatinii i t  is dcsirable that his tcrrii Jinuld bc bctter dcfiued. 
Thc Nt-dcc statcs thut "if this parhoyrii i s  a hazard reasonably likely Io orxiir, tlmi it must be 
xldicsscd in a HACCP plan tiiruudi i'mt r)i-mort CCYe designed to conlnil tlia patbogcn". 'Thus the 
riiitiic i i ikcs  i t  clear that FSIS con~iclnrsCCI's as cha only way to cuiilri-il tlic paihogcn. However, 
h c is s nialor weakness iti this a p p a c h  in that \here 3re no k u o w i ~CCPF(cxccpt cookinr: and 
inadiation) tJmt might he able 111 iltiiiicvc tlic lovcl of contrui FSIS rc4i~i"ii.c~.AustmlIn ooiitends that 
banitotionyrojirmis, good hyeiciiii. prwticcs. daiigliter techniques null staff traiiniig etc ere 
appronches to process c u ~ i h i lrliat will hnve an impact oii the iiic,irlcitceufpothogcna iiicliidiiig E. 
coli UI>7.H7 in intact n i d  products and itinlpiemented well I:W licliievc acccplnble control ofrhe 
pathogen 

' lhc Norice indicates h t a processor onn derennine cotnplinnccwith thc Notice 'using rhe FSIS 
teering inethod or 8 rrir;Lliod with soiiaitivity at least equivalriii t o  TSIS' incthod'. LVve assume rhat 
thic method is rhal iii Cliaptcr 5 otthc IJSDPJESIS Micrubidngy Cuidcbook 3rd edition. Thc 
Notice does UUL ymi fy  a tcst method. 

The Norict: d u n  lwnt providc guidance on how procewrirs will dciinc a production lot for the 
puipose oIsT;lwt.ing samplcs for tecting puiyoses h i i c  dircctions nre ,qiven to Finders, hill tic1 

diracrions ayiilicahle to proceosore (slauglner csiii~~li~limcnts).Duechone 011 the definition o r a  lot 
arc nr insa ly  so that processors can make. acccplalilc decisions on the disposition or rmill iir 

prorliir;l round to bc positive for E. coli 015'l:Hl. 

Tlicrc is 110 direotion wncenLing a suitilhle ~u ip1 i i . gplan 10 dete idue  mal curcwt 1 . 1  trim products 
a1.c i~cduccd'to an imdetecrable level' Willlout guidancc on the number of samplrb tn hc taken pcr 
~irnductioniot by processors and hr Y;ZC of thc analytical unit, i t  is not possihle 1 ~ 1detcniii,netlic 
testing program necessary fur n pm:tssor to wn& that their process is pmtlitcir:g pi.oduct that 
1riccL3YSLS requirernents~ 

It ic schowledged ilial FSIC intends to rcimue Directive 10,010.1 illid that thc rcxrision may deal 
with testins ofirinitrriiigs and ca~cnscs.Lt i E  iiiidersrood h i  Oik nircctivc dcnls with teEting by the 
Agency for Ihe I u p o s t  of  vcntication, nor testing by prucrrrnl-s to dctctinine compLiance with lhr 
Nolicc 

Withnut adcquatc delinition of a lot, sampling pia& or testiug iuctbod it is not posriblt: 6.1 
~ ~ < ~ ~ S S O I S  with the Notice.IO luiow whether they arc c~in ip ly in~ 



Criliral Control Points aad Saniratlrin SOP’Sand Othcr Prerequlsitt! Programs 

Tllr noticc rcquires that there be “ont! OI 1~1ort i>athogcn.” ‘lhenotice
CCPs deoigned to control l l ~ n  
mmments that “FSIS is not a u w r  [of any prcrcquiollc progrms that Hrc dppruptiatc tor iise in 
slauughtcr and deboning eslahlisl~mcnlsto address H.coli 0157:H7.”WEagrce that a CCP in 
slaughter oparations is desiratlr. hut do not ngrae that prerequisite prugiuils (C.Ws, SSUPe etc) are 
inappropriate for control. UT Ll~rol-ganism. 

Tbc notice defines the. acr:t:jilal,ility of cstablislunem controls Iu p i  rvcnt, eliminnte or reduce E. coli 
015’1:H7a6 “a level i h d  would not be detectable using r!ie FSlS testing mcthod or a niethod with 
scn3i?ivity ar leas[ cquivalcnt lo FSIS’ n~ethod.’’ 
I h i z  is, in cffecl, n ruicl-ohiological oriterion Tlie Coder Aliiiiciitarius document ‘Principles for llir 
Escablishmenl arid Apiilicatioii of Microbiological Cxiiwin far Food’ definee and describes the 
cornyonenrq rcquiit-d of a microbio1oE;ical criteriuu, i!icluding anolycioal methods, a plan i l e f h i i ~ g  
rhenimiher i i f  field mnplcs, microbiological linlils alld the number of maIqTica1 un i ls  illid should 
conform 10 Iliest- liini\s. In this c u e  the number d k l d  sdmplcs nnd sim of the alulyiic,il iinit havc 
not beui  p r k d e d ,  

A.ualrali8 has conccm3 with recard M the ~1stnf CCP validntion and HACCP verifirhliorl h s c d  on 
the l.mt lusulls for a specif% pathogen lhal ut‘ciirs a! a low incidence uid plimwily Tr.nc~lstllc 
highly variablc in-coming live animzl inlk:ritnn/carricr rate. Given the low inciilciiix tof the 
pdilliugcn and thc stotistical nacure. ofsaiiiiilirig and tc5tmg pi-occsses,this i s  nul wisidcrcd an 
appropriate iiionltoring approach A I I I U I ~ Csuitablc cntcriori for a CCP would br a validated lcvcl of 
in-plant reduction of an approwl kunligatc For E. coli iJ157:W. 

It IS ncceprcd that CCPs arr. i t  iiscful approach toaeduce, eliminate, or prt:wwl witamination of 
product with E, COOWc rqmlly assert that many other (noli-CCP) a.divitics In food safety 
progrnms m i s t  in achieviiig i l ic  ohjectivc of coiitrollinfi E. coh 0157-H7. Sanitation programs, 
good hygienic pracric,es, slduglitcr teclmiqucs mid Etaff training xr chaoiplcs of approaches to 
procesr conrxal rhat will I idw an iiilpaot on the incidence ofE. coli 0157 iii intact incat prodacts 
Neither the N o h  om the guidunce document maker ade.qii;!le i l l lu \~wccfor thcv Importance. 
Rather rhey YYCIII i n  put tinduc cmpliasic on identificarion and validation of CCl’s. 

FSIS bas ack,Niowlcdgcd tlic impoitance of,  and relatiuialiiji hctwem CCPs nnd mnitsltion SOPS, in 
rhe F ind  Rule ‘Patliogcn Jicduction; Hazard Analysii  md Ci-iticalControl Point (HACCPj 
Syslmis’ (Fcdcral Rcgistcr/ Val. 61, No. 144/Thtilsday, Tuly25. 1996 p ,  3SS3’1J: 

IlACCr y l m  nim at ensuring sifer!, a l  8p: l : i f i t i  ctitical control points Within Specific 
proccsscs, while Smiitation SOP’S ryp iwl ly  h a m m i d  spccitic prooesces. Sanitation SOP’SHI* 

important tools for meechg e x i s h z  statiitoi~ysanitotion responsibilities and preventiilt! diicd 
product conraniination or adullnoiinn. As such, it i s  nppropnate that they be clevelollrri nild 
implemented in the near-trml p [ i~wt.n implenicn(nhon of HACCP, In a sense, ihr Sailitation 
SOP’Sare a prerequisite for HACCP. It is antioiynted that come procedures ac ld r r rw l  in an 
establishmenr’s SanilaLii,tl SOP’Smi&t cvcnlunlly ba incorporatcd into an cslwlllishnicnt‘s 
HACCP plmi. 



In the Giiiilaiicc docuincnt on Beef Slatiglilrr (Guidance for Ivluiimizing i11.rRisk ofEschcrichan 
coli r3157X7 and Salmotiella ui Be.e.f Slauglitcr Opcrations, FSIS, SepkiriLt.r, 2002). FSlS ha6 
p r o u i i l d  cnnsidcmable quuidance.on conlrol iiicluding dcs ip  of facilirief, ~ii l lnw,proccdures foi 
heall iriiirrval, dchiding etc. Many of Ihcse activities would be considerctl grind hygicnio practice 
Mhcr than CCP3. The competence o f s l d r t h t  i s  achicved by traininy a ~ lrcttified through 
aswhsiiiciit provide c0nftdenc.e itul xlhcrcncc to good hygieiiic prac,tii:es and siaughtcr activiries 
d l l  have thc desired impact on worrnlling contunination ofproduci. Iti oiu-cxpcricnce these have 
becii shown to edequarely enbiiir fnnd safcty. 

Thc validation of CCPs can uiilyhc 5;ucccs~fulifttie objectivi: ii) eliminating. preventihg or 
icducing .k coli 0157:H7is qimitificd tlimough Ihe use ofniic~ol.i~ologicalmiteria.. performance 
staudnrds or some sinular nicdswc. Our comants  on the lack (or tiiicrobiologml criteria and 
sa~npliiigplans are appliuhle to thc qucslion o f  hovi to deit'rriiiiic:tliar a proceos ir. validated. 

'Ihc Notice remaxks LK tlic use of sirnogore organisms in vHlidatiuu. Wc hove made comnienl cui 
this subject later iri 111s~ O C L U ~ O J ~where we conunem nn l l i c  l a t  ofthc GiliduiiceDocunients. 

Interventlonu as CCPs 

The Notice s ? ~ I r hthat thcrc nrc effective deconlariiiiiationnicthods that can be used f n r p r w d i i g .  

eliniinarinB u r  ~rrlirciiigE. coli 0 157:Hl and rsiablishmttits can validate their CCPs for I;. coli 

0157:H7 hy  eiiswing that thc opeistion ofthe CC'P i i i  their plant cniimeet the paranie,rerid t h c  

published slivlies. \Ye quuc$tioii whether there arc, hi fact, dccontnnlinetiop intei-vmliuristhat can bc 

regarded 2s CCPs at lhis tinic, as we elaborate.l ~ l n i(Scc Attachnlent I) .  We are c o n m i i d  that 

OIJCC conirol dcps are dcslp,mted 3s CCPs, any ni.iii-conipliancc with the one CCP auli~i i iat ical ly 

require^ stoppagc of the slaughter line. 

Vrriliration 

Tlir iiotice ststcs that ectablishmenr verilicaliuu activitics should include testing cuul.F mii 

0 1  57:117 but does not specify driailh (.Ifthc test or the sunipiingplan. 


Wc rciterstc thnt end product tesliug rrlr a pathogcn oocurriiig at low incide)ir,i+is i iut  au dppropiinte 

critcnon (rLMSA, 1999). 


FSIS Dircctive 10,010.1 

Critical to any HACCP pnyrdiii is die nicwurcnienl of performmce n&ili i ist thc dcsiiod outcome. 

111the case ofL. coli 01V:H? FSIS policy i s  thet the levels, ifprrsrul, lint hc detcctcd whentested 

u:ing the FSIS rnerhod nr mi equivalent. However, in the case of a pidlitnpi that occu~ssporadically 

wd has low rates uf drtcctinn in tcsting programs, the probahilily (~l'dctccting
thc pathogen when it 
IC presenl in a si& test is very low. liideod the prohbiliry n f  tlclctiliun only riscs to levels that 
provide significain t:oiifidencc whcri the nuniber ofsamples fttslrd is largc. 

This ha5 implit:Ainiir for both rcatiiig of esiablishiients hi vcrificatioii of the HACCP plan and 
CCPs as wcll 2s for grinding eotoblichnients that h a w  [p~i~cliastspecification:. 

n i r c d v e  10.010.1 rciilteo to ground beef. As Ihr lest ]~~rfarnianccand sampling plans may h 
puduc t  specific (cnrcasc YE trim v6 ground ~JKKI)Australia sugge3ts tho1 the Directive bc  i lcvehpcd 
lo iiiclitdc instructiono for intact beef (caii:jlc~.saiid trim) 
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Attschment 1 

COMMFNTS ON FSIS CUIU.4NCE DOCUMENT 'GirIDANCE POR MlNlNIIZlNG THE 
RISK OF F.SCIIERICHIA COLI 0157!H7AND SA1.MONELLA IN B W F  SLAUGHTE,R 

INTERVENTIONS AS CCPS 

l're-slaughter interventions 
Lot-fcd cattle, p d c u l a r l y  Brirish hrwtls ~ u d ia3 Angus. flcquently u e  visibly diitier a1 slallfihtcr 
thhn BOGindicus breeds. Anii~ial..;trariaportcd oycr long distaices are likelyro be. diriicr t11a1 
nnimak Irmsporied 0ve.r shui i  iliatanccs (Davics ct nl. 2000). However tberc does niil.qipeai to bc 
n consictent associaiioii bciwreii virihle dirt or tngo (dags) 011 hides and bacterial ciinl.airiiiiatioiiof 
carcazes. Vimderlinde cI a1 (1 996) showcd that rhere W ~ Eno colTelarionb e l w r a ~caicasc 
contmitmtion and visiblc d i r l  nti thc hidcs otcatile. For one IJI@ spee.d lint: iii Cmiada (285 
cnsca6es per how), v a n  Di.ukr.isgocd et a1 (1 Wl)found that there was il ncyitivr. 
association/conPIniiiiri? Iiehvccn the amount of dill md tag on rhe hide xitl cutuiits n f  acrobic 
bacteria, colifnmh. dlld E. culi. Counts were lowor when rag was shxvcd urrtlie hidcs or whcn thc 
line speed ws sluwed, but the reductions in counts were less llian 0.5 iugloniiit.? 1x1-cm2.At a 
C a n a d h  n l i a t t o i i  thatproccsscd 135 carcase6 per hour-, there. WRUwcdk a~sociationonly. Kuln ct n l  
(2001) h m r l  that for daily cattle carcacee hide cleailliiiess and f d w ~ lrridllei consistency wcrc not 
indicaiui, K-tr cattlc likcly to produce coiit~niinatedciucases~McEviiy at al (2000) found that thc 
inkuduc,iinn tnf iinprovcd hy_eieiiicpractices duri~lgdehidiilg dt l i i ty  carcases rcduccd TVC at the 
hriskrl l i i i t  in  gena-al lndc clenniinece had little influence cin TVCof carcases. 
H~i rvzve I .tbcre is 1i:tlc iiniiyevidence oilhe benefit u f w a s l i i q  In a tual on Bos indicus cattle ~n 

SEQuccnsland. Eustnce nnd Vogler (1998) found lha l  wtihli i i iE sliglillymcrcascd torn1 counts znd 
lidno efkct on lhc prevalence of deiection of culifi.uli~cor I;'. ~:oli.Thcy also tound in an EX DO^^ 
abattoir that tho effect of shear?ng of c.urring l i r ies IizCuie cattlc werc d~csscdhad ininimol effect 
(pz-0.05)on the average total comr on the dressad wcascs  and on fhc numbers o f  carcue samples 
on which colifoims or E. coli wexe de,rec.lrll. 
US reoearch on a chemical dehdiriiig 1.umss has shown that it rcduce; vicible contamination bur the 
cffcct on bacterial load is vaxiablc - 114.1 effcct on the carcasc totnl counts colifomis and E. coli in 
oue study (Scluiell er 01 1995) and bign ficant rcductions in p 9 C .  colriorrns and E c d i  iu  anorhir 
with artificially conraminaled c a l ~ l rhi,-ICs (Castill0 a ul 1935). 
We are aware rhar propnelxy h m i w 1tl-catmcnts(cg, Agwnsh')have been tiialled in labordlury 
trials. However thert: is iici iiili.mnatioii uvailablc about their effecrivmess in a comiieic.ia1 
situation. They are mil appiuved for use in Australia, USA 01 other countlies to which Auslrnlidii 
beef is expoi-ted 

In s u r i i i ~ i ~ ~ ~ y ~l l icrc is lilile prospcct of pre-slnughter liltelventions being validated as CCPh 

POST Sl.AUGIITER WTERVENI'LORS 

Trimming 

Thc ctficacy of trimming in reducing die microbial v u ~ i i ~ i ~ i i i a f i n i i 
on carcases is qucstiondde. 
Labornlory studies have often reponcd 1nrgc rdi i t : l i tws but diese haw bccn obtained under 
conrrolled conditions using wisiblt. ~i . i i i l a l , ,~ ; i~a i i~ i iand do not pruvidc a ronliGtk evaluoticii of rhe 
effectiveness of rhese pmi:i:sxs iii a coinnlcrcial envlroinncnt. Pew 3tudiec have been conducted 
using naturally conraininnkil caitia$es. Gill ct a1 (19Y6).studying the effects of hiniining and 
washing on the. mic,robinliigit:al tilia[actcristics orbccfcarcasecs, obsavad that tiinming appears Lu 



haw lilllc elfcct or niny have even resulled ui %lightincrcascs in bacterial niimlws at the sitcs 
u t w v c d  Thcsc hlidm!gs were also svppiirled by Vandcrhnde et 31 (1996) whcrr at tlii-cc Austmliaii 
dmtmii-s thc effect oi  bininling and w;isliiiig icsiiltcd in an increase in numbus o f  E. coli on beef 
(:arcasses and n canesponding inc.rPasc i i i  prcvalencc. 'I'ru~i~iiingis considcrctl tn have littlc cffect 
ill Australia oil bacterial UUnibCrs j.r,.0 to 0.5 Io~incrcasa.American studics Iinvc i-cpoitcdrnther 
gcatcr rcducticns fioln r.rirnnhE For cxaiiiplc. Kochevx et d (1907) rcpiited that hnfc tnniniin:, 
rcduccd ncrabic plate counls aiid I<,tal colifoniis counts by at least 1.4 mil 1 .G lug respcctivcly. 
Based on these vsiiahlc fiudirigb, wc Iiclicvc that it IE inapyropriare to nmii i idto triii~mingas n CCP. 

Stcam wcuurn sysiems 

Thcsc syotems are used in Auxlralia for rcniovnl ofwool fibres aid won1 dust from sheep csrcases 

but they are l i r tk  iised inlcivantioii forbccfaides. AQIS Meat Nulicc O R A  s t a t c ~thnt the unit milst 

be used for localism1 ' s r ~ i i l 'ticatment only and ~hou ldbe app1it.d 1c.r a.pmttciilar wen of carcase 

wface  for ilBve s m i i r d  contact titnc. 

The studies u r s l r a r i i  vncuoinin~b y  Uorsa et a1 (1997a) mil Pliebus t t  a1 (1997) were pilot md ies  

They wrre nul cAteiidcd to i i i ~ c ~ t i g b t i o ~ ~ 
of sides on R sliliigliter floor. 
In a study inbu lv ine  two stcnm vncuuniiirg units and five p i u s s i n g  plants. Kochevar et a1 (1997) 
found That s t w i i  vacuuming rcduced ' I K  and told c.olifrinii Lounts (TCC) on OUIC~E~ surfaces 
soiled with vb i lh l r .  coirtaniination by 1.7 to 2.1 Joylo CFT.llcm2. IIowcvcr. tor wrfaces thar had 11n 
visihle faecal tmiiramination, the r~ductioilsin TCC L V K I ~nnly around 0.3 lofilo. 
The innilcl sludics that arc cited in the Guidelinr Puuiiiicrit havc focused on removing @OS9 farl:d 
coni;mildoii  aud on thc cificncy with u,hich irilri w:ntioii trcatmcnts reduce numbers of E. w l i  
01$7:A7 and orhcr tw@t pathogens. They h;ivr liiiiitcd reicvancc when oonsidering a whulr d c  
in illc riuniai coimncrciol cituation where Pm>il cnntaiumation is infrequent. When uscd ht spot 
tmamient 2s directed, there would be oppiirtuiiity to treat only approximately 100 cm' prd d c .  
Thcrcforc for plaits where good maniifm:liiriiig practice is followed and visible faecal ninlerial un 
drcssed sidcs is infrequent, stean- vaaii i r i i i r ig vvoiild bc mfinmally effective as a n  iiitrrweii!;no. 

Water washing systems 

Data citcd in the Guidance Docun~ciilhiii the studrcs ofmodel 6ystenis by Pelazin tl al (1998) 

and H u d i n  et 31 (1995) indicale l h t  \vatcr washing could achieve reductions in E. U J [ ~  0157.117 

(epplicd in hcces) up to 3.2 loglo~~inits.
IIowcvcr in the cllldy orHardin cl a1 watcr washiiy wos 
consi;tently less effective rhair tl-iiiiniingand thc nutbore coiiinletired ihai hashing with watcr olone 
wn3 found to be the least cKect.ivctrc.?ttncnl used in this study. 
Usta obtained in a N r w  Suutii Wslcs abattoir in I995 from a wash cabiiirf i n  which bccfsides viere 
washed with warm (NIT)rvatcr iiidicatcd rcductione innilniberr uf fatxal cr~liformsv i  Be little &E 
0.i logloon surface lihvue Tiom the ncck rcgion of sides to 0.6 loglo iii Ilw ~niirl-l~ackrcgion. In 
sunmiary, wc brlievc that washing cnii not be considered a CCP. A.; i i idicatwl i n  thc tiuideline 
Document, hol w.iitp.i w a h c s  havc aho\m considerable promise f i i ~drtioiitanunation ofbcef sides. 
Gill et al (1999) estimatcd that conunercial hot watcr pasre.iirisatirin~irliezfsidcs reduccd numbers 
ofculifuims a t i d  E coli by around 2 IORE. Kecirculntion of cviilcr k iic~essaryothclwlsc wuter 
conumjrlliori is prohibitivc. System8 need 10 be c:urhlly rle,?igncdwith adcqiinte controls. 

It is prcmaturc, wc believe, for processors Iu idwlify intervention using ho t  water as a CCP. 

01-panic acids 

In Austrslim, the use of lacric or acetic acid5 iiail  inttivcntion for beefcides is limited. Thtw n i t  


geverill r e ~ ~ o i i s 
for this. 
1 .  	Withm the European TJniiiri, illeat hygicne rcgiilntions do not allow their ur;e~ A 

considerable inimhcr iiTAustralian proccssora exyoit to the  EU atid c;mnul ~ I Ka n y  piuccss 
other than pnlahle fiatcr in their plants. 



2 .  	Whilc data collecred froiii sniiimercial cfficacy trinls in .4ustrdli;i and clscwhcrc huve E ~ O W  

an overage 1.5 log10 rcdiiitioii in total ncrobic bacteria, r h e y l ~ m tiiiit always givcn 
cncoui'aging results for E d i  and othcr parhogens. 111 a 1995 Austral ian hidusln.6 a 
commercial spray rahiiiet, I-cductionsusirig 2 . 3 %lactic acid WCI'C foiind to be dependent on 
mlbienl tenipcrarllrc miditioils, thc solution temperarilrt, a d  location on the beef side. AL 
IS'C rcduclioiis 1'111 ncck tissno attier treatment wcre 0.SIogx 

3. Tht potenlial 1 1 1  cnnnde equipment, and create an m:ombitablc  work cnvironment. 
4. 	 There is doclilmitcd evidmce ofthe acid resirlawe nf E. coli 0157:H7. 'l'be efficacy of 

organic: ;ic:itIb as carcasc interventions might U ~ r m h cht rcduccd. 
Huffinilri (2002) ConiiiiCntS that the usc of orgauii: acids must bc coneidered with s~r i i r  
drg ?.e of caution, in light oftccenr rcsemh iridicatiiig that wid adaptation of,!? coii 
0157:117 and olhcr pOho.gens may n c w r  i r i  ililiitc dccorrtuminntion fluids in iiieai p k i i i g  
1,ilairts. ~ a l i l c ~ l set nl (2002) repurlti llmt a ]ireviously adapted E. coli 0157:H7 i l ld i l l  

suivived for cxtendcd periods In altiil cniiraining vviiste fluids from meat decnnl~iririiiatioii. 
Furthemorc. these authors pclinl ~i i i lthat siuviyalmny increase when a c r h  acid rathcr than 
lactic acid is used for carc.av ~lc~i~iila~niiiariori, 

%earn pastcurisotiou 

S t c m  pastcurisation has been uscd i i i  packing plnntr, 111 theIJS with apparenl vaiiablcrcsulls. 'Yhe 

Gmdancc Uocument refers to S L U I I I R S  ,of sitmi pnsteu:isotion that h a w  hrrll i~~ilrlirhed
indicating 
rcductions tnnumbers ofE coli 0157;117 o f 3  to 4 log10 units. These apprai tn beniodcl studies 
in general rather than c,nniniercial uiics. Data of Gill arid Bryant (1997) i i i h i x c d  that the 
hlgoscaidia presruriwl qtcanl proccss reduced the numbers of r,iilih i s  a i d  I: coli on beef cides 
in 3 couimmial b c d p d & g p l r n ~ t  by  at lesct 2 logs. 
' Pc  aye aware thdi i l l r ~ ~units huvc been usod in several c.ururir.n:ial plants. Wc nlso understand 
that gelling i h r u  IC.! tnpcrate rcliobly is vary chdllengiiig. TlirJr:liavc hecnrcpotts ot'reductlons less 
11im o m  l o ~Tu ou~-h:ov,kigcthere hwe notbeen in-pl~iiil,.vnliddtionsagnimt E. coii 0/57:1-17. 
We are awi i r r  Licit thcy arc cxtrcinely expensive to insi;lll io Aiistraha. 
Fur Ilirw ircasons wc suggest that while p l m s  may r:iiiisiilrr stcam pastc~insalion39 8 

dewirlnminntion stcp. they should nor consider it 2.v iipussiblc CCI' 

Chilling of sides 
Cliilling of sidcs 13 discussed in the Guidmw Thmncnt ,  though riot ns .an inrervention. T'lirw i? 
sonic cvidctlce thni chillingperse call hc rc&.idcd us an intcrvcntion. In dieir disciissioii u l  Im i l t s  
of stckm pasteirisation h a conuiiercisl Ilat,king plant in Unnada, '311 a id  eo-worktrs (Oil1 mid 
Uiymt.19977; Gill et a1,1999) ubsr,,vet1 that counts ofcolitornis a n d  E. coli decliii.ril 1.c a gi'eatcr 
cxtcnt when numbers were asuc.sr,d aftcr chilling thnn lmtnediately aller rhe sreiim pa.~teurisation. 
'l'hcy commented thar the. niicii.iliinlngica1 cttccts of the pasreuiising trralnirut appcarcd sinnihlrto 
those of the coaling p1:ni:i:ss oil uuu-pasteunscd carcuoes, as both reduced chr h e  numbera of 
coliforms and E coli h y  r i io id than 2 by,. 'I'hc corninent was based on ubmva t in r i s  on thc cttcct of 
chilling they madc I".evinusly(Gill and Bryant, 1997). 
Siinilar observalii.ms havc becninadc iir Auatralia where dry air chilling is dillploycd, Chlliug 
appeared LLI i r i l t icc counts ofcolitonns, E. coli or h e  indicalur <.weanismIC[rbsiella oqtoco by up 
tn  1 1 ,  1 .O,aid 0.5 logs aftcr wum wy3ter washing, 1101 wale) ilccontiuuination, nndorsanic acM 
i rci tr i ic lds rcspcctivcly. It 13 widely acceptcd t h x  efl"wlivc chilling involvcs ocveral factors, 
paiticularly air tcinpernture, relarive humidity, iiir s p ~ c dand a rcasc  syncinK. However the values 
and tolcrmcer, to] these paramete.rs have yet I(Il i t  adequately estab1,ishcdfor chilling to be 
nominuted 3s an intervention CCP. \Vihcli they arc dcfincd. beeielde chlling inap well prow lo t ie  

cootroilablc ro the exteri~lhal rmliictions in nunihcr3 ot~,!?, coli slid other pathogens or.ciir relidlily. 



TIldicnlor orgnuisms for lu-plaul .vnlidation of II.4CCP 

The Pcdcrnl Ragicter docunicrtl statcs (p 62229) that e6tabh~111le!iISMI validatc thcir CCPz for E. 

culi 0157:H7 by cballeiigc si i id i rs  using an nppropriate su r ropk  Lor. E. coli 0157:H7 that could 

iocliide, but no1 be limirril I t i  E. coli and colifoimie. it flinher s h k u  that therc arc iio situations in 

which inEpection progr;im pt~scriuiclwill ask t h x  eetablisluiienls ilrtmduce pathogenic or h m F d  

bacteri:a into the eslalili~liiiici~ts
to cvaluate the effectiwxss III"CCPS. 
However the Guidaiw Docunicnt provides advice that is iil L W ~ I I C Gwith that in the Notice. The 
fourth paragraph c w  1 '  27 says: 
"There are snmc aludics on thc usc of various indicaior ~:~,.e,anisiiisto dctennme the effect of 
inleiweniion nielliods used to control pathogens in slaii$rcr operationo. Unfonunarely, sludicv ('111 

the d C d \iffarca ass dccontmination methods or1 6 coli 0157:H7 nnd on indicator orpitisins 
werc iloilc .scparatdy5so that correlation ofTIIP c!rfeLt 011E. coli 015'1:H7 and indicator orgw;sms 
camcII 1.w cstahlislicd." 
JI is Llicii statcd that ". . .a1this tinif, teriing f i ~ ~any orgaiiisni other h i 1  E. coli 0157.H7 wutild not 
he nc~cptablcvalidation of D CCP to ~ F ~ V C I I ~ ,rliniinatc, otrcduce E. coli 0i57:H7. Htwcver, if *t 
miic point in the tiiture, esrablishtncnlu cnii demonstratc lhnt there is an organiwrn ilia1 can he uscd 
as ~ i iindicntor organism for E.  coli 0157:H7, this organism ooiild be used for validntiiin ofCC1's 
addressing&. coli 0157:H7." 
The rcgidntory podrion on the iiwz IOFindicator organisnx for in-pimi va1idaliiiri.u iietds to bc 
clarified. borne years ago Auviiillia nlitaincd bSIS agreement 10 use as i i i t  h-plant indicator 
orgunlorn die Klebsielii, O ~ ? ( < J U Astrain NRIU !=-I99 for a commercial rri i l i intinn a f a  hot writer 
decontminarion system (Sor i ih  a i d  Smith. l ! JYY) .  We believe rhat a riu~i-patiinge~ics t r m  o f E  
culi would also be silildlJi:. The criterion for choosing a SLuTogatP.rirgdrtism for testing pnrposec 
should be rhat it rcsptwws in the salic way to the inten,enfion as mprplemitativc strains of fi,c d i  
0157:H7 do. 
The Notice does i i i l l  drfiiic thc rcduction of E;. coli 0157:H7 irqiiircd. Thcrc is no guidance to 
qusurify the r y u i i  t d  rcduction ofrhe orgmiom. Ir is rherduic iiot possiblo to pcrfom CI validation 
that will eii,wrt:Llut thc goal of no detectable E. coli 0157.137 wi l l  hc mct. It ISoupgected, that die 
use OI' /I .wiirahhlcnicasurc such 3s coliionn comtg rmilri 1 1 ~used in I-outiiicplant operations to 
cie~iiuirsliatc the effccriveness of an intervebrion. 

Si i i l j e  tlic introduction ofthe fuial pathogen rcdiictirni rule in 1996 and lhc atteiidant requiremml. I'll! 
slauglitcriug establtshnienrs TO monitor E. coli a d  , Y ~ h i m e t h ,it ha3 been forbidden in Auulidia  for 
Z. coli to bc deliberately introduced to a sl;iiigIiter floor for cvsluntionpurposes. Clear yuidd~ncs 
arc nccdcd for use of E. coli as an indir,N(iriiigaiisiii, Thcy must satisfy both regulator.; iind 
proccssora. The jiuidelines miis1 iticlhile details of disposition of tefit carcases and C W C H S ~ ~ ~that arc 
adlaccnt TO them dunng siauyhlm , # r o d  chilling. 

Literature cited 

Altekruse, S. F., Timbo, H. B., Mowbmy. J ,  C.,
Bean, PI. li. and Potrer, M F ,1998. Clieeuc­

assocktwl uulihPaks of himian illness in the 'Gniled Stares, 1973 l i i  1992: sanitary 
rnanufaciiuiue ["actices protcct coiimuners. Journal ofFood Prrllctiliuii, GI (IO), 1405-14U./. 

.QVSA 1900 Tlir m1c of rnicrobiologicol restin$: in beef food s a k l y  prngranis. Tlic scientific 
prrslieLrivc. Consensus of the 1999 Symposium. hi1eiii:nit Mcnt Scicncc Aa3ocianon. 

Rnvcc, E~H. 0..Kruijf, N,dc.,Jettan, J. niid Barendsz, A. W. ,  1997.IIACCI' approach to ensure 
the safcty and quality of food packaging. Fnirl Addilivcs and Contarninants, 14 (6/7), 721­
735. 

Brown. M. H,, Gill, C.O.,Hollinpwu~lli,I.,Yickelson 11, R..Sewmd, S . ,  Shendan, J. J.,Stevr,iisrin, 
'I'.,Sumner, J ,  L., Theno, n M 1 ;sbarnc W. R.. Zitdc, U., '"JU. Rcvieiv - The role n T  
microbiological k s i i i i ~i t ,  systciiu for 1188uru!gthe c3fety ofbeef,  Internalitiriil Thnunial o f  
Food Mi~rnhiitliigy,6".7-16, 



Castillo, A, Dii:ksuii, J S, Clayton, K P, Lilcia, L M, am1 Aciiff, G R [lWY), Cheriucal delihairhig (nf 
buv inc  skin to rcduce pathogenic bacteria ai111 hactciia of fecal orij$n. J Food Pror. 61, 621­
6ZS.  

n n v i c ,  M. 11. ct nl(.2000).Production factow lhat iiifluciice thc hypmic  condition of finislid lmcf 
cattlc. Vctcrinwry Record. 2000, 146, 170.1 83. 

neliuai~i,I, Inna. S T. Riemann, H P, Clivnr, D 0,and Mori. 'J' 1338 Removal of Px:hcri~lliacoli 
0157:H7 from curface tissues uIbnzf carcasses inoculated with wet and dry m i r i i i r G .  .I Food 
Prot. 61 ( I O ) ,  1165-1268. 

Dona, W J >  Cutter, C N,and Sirayusn,G R .  1997 Effwrs of srca~ii-'r~acuuiiiingiiud hiit  water spray 
wash on the microflora ofrdrigeiatcd beef carcass surface tissue inocularetl *-it11 ' k e r i c h i a  
coli U I 5  7:H7,Lisrwia inniicud iuid Clostridiuni spor-ogcnes. J Food Prul, fin(Z).l 14-119. 

Elder. K 0,Kern, J E, Siraipsa, OR, Bai:kocy-Onllngher G A, Koolmant.,M, d r i r l  I.acgreid, W W .  
2000. Coireladuii , i ~ , ~ i i t c r o h c r u o ~ l i a ~ i o.E~cerichiacoli 0157 prevnlt;iii;e hi fcccs. hidcs, mid 
carcasses ofbcrrc,ittlc during processing. Proc. Natl Acnd. Sr i  U S A  97 (7)2999-5003 

Euetsce, I J and Vu&, T (1 998) Projcct MSQS.002, Pre-slaughrer hiiIiliii~'~1~aiiiiigtccluiiquc~. 
Repon 10 Meiil R cscai-chCoiyoration. Australis. 

Gill, C.O., Bsdoiii, M.,mid Joncs. '1'. (1996) Hyfiienic effecLn dliiiiiiiiing and wilshing operntions 
in a bc~r--l.nii.~iss-dicssitigproccss. Journal of Food Pruk4 i .m  SO ( 6 ) ,666-669. 

Gill, i? 0 ani\ Biyant, J.  (1997) .4sse:soienr of rbc hygienic pcikmiancc oftwo bccfcarcas~ 
coolinE ~nucesscsfiom product ienipcrature history data (.,I rriiiiucl-ation ot bacteria on carca6s 
v i r F m x b .  Food Microbiology, 14 ( 5 ) ,  533-602. 

Gill, F. 0.Bryant, J, and Bsdmd,2, 1999 The cffec.ts nl-liiil water pastewising ticritn~enreon the 
appearanccs nnd mrcrobiolocjcal conditiolis orhcef iacass sides. Food MicrobioloEy 16 
201-283 

Haidin M D.Acuff. G R, Lucia, L M, Omai, J S, and Savell, J W 1395 Conlparison of methods for 
dzcontammation froin beef carcass s d w s .  IFnod h o t .  5s (4) 368 314. 

Huffnian, R U ZUUZ Currcnr and future irciuii~iL.i~;csfor the dccontmiinatien of carcasses and fiesli 
mcat Mcnt Soieiico 62, 285-294 

IChIST. 19Y6. Microorganisn~sin Foods 2. Siltlipling for riiicrobiological mxiysis; principles and 
specific applications, 2"' editiii i i, Rubeits, T.A,, Dryan, k,L.,Clmstian, J. H. B., Kilsby, I3, 

Olcon, J. C. Jr., and Sillikm, I .  H. (editors). Univcrmty of 'I'oronto Press, Torcilro. 
bin,	M L, Kochevar, S L., S o h s ,  J K,Bclk, I< E,Rossitcr, C, Reagan J 0,and Smith G C (2.On2) 

Relacionships u f  l i  vt: aniinal scorcs for nmbulatory ctatus, body conriirion, hirlt! deai hiless. 
and fecal m&ri ciinsistcncy to microbiological contanhation of dairy m w  carwbes. Dairy. 
Food and Envimitiiiciital Sanitation 21, 99U YY6 

Kochevw, S L,SuIu,, J N, Rnlin, R R. Rcngnn. J 0,a ~ i dSuiki G C 1997. S t e m  vnwii ir l i l ig as 8 

r a h i  dcwciition to dccontouiiimebeef carcasses. J Food P d  60 (2) 107-113 
h4cEvoy J M, D ~ h i r y ~A M, Timcrty. M?Slieridm J J, hlcGuire, I,Blair, IS.  MVlcDnwcll, D A, 

mid Har i  iiigtun. D (2000). Thc rclntioiieliip behvren hide cleanlirirab ai11.1Iiactciial nunbcrs 
(inh d  Lacasscs dt a coin~ncrcialabattoir. Letters in Apphed Miw.\lilnlogy 30,390-395, 

Phchu\, R K, ct al 1997 Cornpanson ofccem yasieurisation md ulhcl- uwlibnds fixreduction oi 
parhogcns on surtaces ot freshly slaughtered beef. I Fniiil Pnil. GO ( 5 )  476-484 

Saniclis. I c t  a1 2007, Eitect of acid adaptation on suwivill dEh&il&ia coli 0157:Ii7 in m a t  
dccontrunination wastiing fluids nnd porential ~ f l t c L si d u ~ y a ~ i i cacid intcrvcntions on tho 
microbial ecology ofthe meat plan1c ~ i ~ i i u m w i f .:l Food Prot. 65, 33-40 

Sclmcll. 1 U,ec a1 (199s) Dehairing i~Cbc~T~:nlcasscsas an i n c c n - d o n  to reduce microbial load 
m d  improve visual cleanliness. TvriT Pmc. 1l:T Annual Mccting 140, 

Schothorst, van-, M., 1996. S a r ~ p l h gplans for Lrslerin ii~o~iocvtogc~res.Food Control, 7 (Uj),2113­
20s. 

Smirh, D,Rlx:kli~,d,M, Younts. S. Moxlcy. K,Grny, J, Hutiserford, L, Milton, T ancl 
k'inpprrulciii, T. 2001, Ccologilcnlrclntionshipe between the preva1enc.c.crl' ~ o i l l rshedding 



Eacliri~ichiacoli 0157:kl'l aid characterislio uCtlic cattlc or conditions of die rcceJitlt pen J 
F i d  Pmt. 64(12) 1SYY.1903. 

Thriiv, n. M., 19Y5. Microbial conrml: llir n i c i i h  ofHACCP over end prod1ic.t tPSLiiig. IF'r Annual 
Mccting. I Y1)5. 

Sdiufliorst. ~ m - ,  2 0 -M., 1996. Sanipliri<Idaiis for Listcria manooytogonar. Fuud h l t m l ,  ? (4/5\. 
20E. 

Vandcrlinde. i' 8. et a1 (1996). E. t : d i  011 Australiori Waf. Meat Rewml , .Chporation,Kesearch 
Project CS.268. 

Vau Uonltersgoed, 3, Jeriuho, K M': Grogwi. Hmid '1horlakson, R (1.997) Pmlaughtcr hide :tame 
of cattle mid the rnicli~Linlogyofcarcwsss. 1 Food Prol. 60, 1502-1 508. 




