
This information is for renderers who need to either validate their process, or need to substantiate their claim to a regulatory authority or a 
customer that their process has been validated.  

AccessforAustraliananimalproteinmeals(e.g.meatandbone
meal;MBM)tosomemarketsdependsonmeetingimporting
countryrequirements,whichmayincludespecifiedheat
treatmentsforrenderedproducts.TheAustralianStandard
forHygienicProductionofAnimalProducts(AS5008-2001)
requiresthattheheattreatmentsusedinallrendering
systemsarevalidatedannuallybydemonstratingthatthe
heattreatmentcomplieswithamicrobiologicalperformance
standardi.e.absenceofClostridium perfringensinthefinal
product.Suitableheattreatmentsthatcanachievethis
standardarenotspecified,allowingAustralianrenderersto
customisetheirprocesstocaterfordifferentrawmaterials,the
availableequipmentandproductqualityspecifications.

Therawmaterialsusedforrenderingmayincludehard
materialssuchasheads,feet,hornsandbones;andsoft
materialssuchasthegut(intestines,paunchesetc.),offals
andfattrimmings.Allrawmaterialsarereducedinsize
beforerenderingandintestinalmaterialiscleanedofmanure;
however,becauseofthenatureofthismaterial,bacteria
inevitablycontaminatetherawproductinhighnumbers.

Pathogenicorganismsofconcern
E. coli,Campylobacter,Brucella,Staphylococcus,Yersinia,
StreptococcusandSalmonellaarepathogenicnon-spore-
formingvegetativebacteriathatmaybepresentinraw
materials.

However,contaminationofmeatmealbySalmonellaisbyfar
themostcommonbacteriologicalproblemintherendering
industry.Salmonelladoesnotsurvivetheheattreatments
appliedduringtherenderingprocess,butrecontamination
canoccuraftercooking.Salmonellacangrowinmoistareasin
meal-handlingequipment,butcanbecontrolledusinggood
manufacturingpractices.

Somebacteriaformsporeswhenconditionsbecometoo
harshforthevegetativecellstosurvive.Ifsporessurvivethe
renderingprocess,theymayremaindormantuntilconditions
aresuitableforgerminationandgrowth—forinstanceif
themoisturelevelrises.Bacteriathatformspores(andthe
diseasestheycause)includeBacillus anthracis(anthrax),
Clostridium botulinum(botulism)andClostridium perfringens
(enterotoxaemia).

Bacterialsporesaremuchmoreheatresistantthanvegetative
cells.Aswithvegetativecells,thenatureofthemediumin
whichsporesareheatedwillinfluencetheamountofdeath
thatoccurs.Forexample,highconcentrationsoffatsand
proteinsacttoprotectbacteriaandsporesduringheating.
Also,vegetativecellsandsporesinlow-moistureproductsare
moreheat-resistantthaninmoistproducts.Consequently,
sterilisationofdryproductsrequireshighertemperaturesand
longertimesthanfor‘wet’products.

Heattreatmentcycles
usedinrenderingsystems
Heattreatmentduringrenderingisimportant,notonlyto
produceaproductofacceptablequalityforinclusioninstock
feedsandpetfoods,butalsotoprotectthehealthofanimals
consumingtheseproducts.

Renderingsystemscanbeclassifiedas‘wet’or‘dry’,andeach
typecanbecarriedoutasabatchorcontinuousoperation.

Dry rendering systems

Dryrenderingsystemsareusedatabout80–85%ofrendering
establishmentsinAustralia.Indryrenderingsystems,fatis
separatedfromsolidsbydraining,centrifugation(extractors)
orpressing(expellers)aftermostofthewaterhasbeen
evaporatedfromthematerial.Thisiscalleddryrendering
becausefatisseparatedfromdrysolids.

Typicaldryrenderingprogramshavearetentiontimeof
90minutes,ormoreforbatchprocesseswithanendpoint
temperatureofabout135°C.Effectively,rawmaterialisboiled
foratleastonehour.Oncemostofthewaterhasevaporated,
thetemperaturerisesabove100°Candtheproduct‘fries’in
theextractedtallow.Inacontinuousdryrenderingprocess,
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Validationofrenderingprocesses



materialhasanaverageretentiontimeinthecookerofabout45
minuteswithanendpointtemperatureofabout130°Corhigher.

Asmentionedearlier,heattreatmenttimesandtemperaturesare
notstipulatedintheAustralianStandard(AS5008-2001);however,
formammalianproductexportedintotheEU,rawmaterialmust
haveamaximumparticlesizeof50mmandmustbeheatedtoa
coretemperatureofatleast133°Cfor20minutesatapressureof3
barabsolute,(200kPagauge).Otheracceptabletreatmentsthatare
approvedfornon-mammalianproductarelistedinTable1.Theseheat
treatmentprogramswilleliminatevegetativebacteriaandviruses.

Wet rendering systems

Inwetrendering,rawmaterialsareheatedintheirownjuices,withor
withoutsteaminjection.Waterisnotevaporatedfromthematerials,
asoccursindryrendering.Instead,afterheating,centrifugalforceor
pressingisusedtoseparateliquid—includingtallowandfreewater—
fromthewetsolids.Thewetsolidsarethendriedseparatelyfromthe
tallow.

WetrenderingprocessesusedinAustraliaarecontinuousprocesses.In
onetypeofcontinuouswetrenderingsystem,rawmaterialisinitially
heatedtoabout95°Candheldforabout20minutes.Thecooked
materialisthendefattedanddewateredbypressing.Thedefattedwet
solidsaredriedinanindirectsteam-heateddrier.Thematerialinthe
drierisincontactwithsteam-heateddiscs(170°C)withtheendpoint
temperatureofthemealusuallynotexceeding110°C.Thematerialis
inthedrierfor60to120minutes.Othercontinuouswetrendering
systemsusedirect-firedhot-airdrierstodrydefattedwetsolids.

Criticallimits
TheAustralianRenderersAssociation’s‘Code of practice for hygienic 
rendering of animal products, 1996’suggeststhatthefollowing
parameterscontributetotheextentoftheheattreatment:

• rawmaterialparticlesize;

• temperatureachievedintheheattreatmentprocess;

• pressureappliedtotherawmaterial;

• durationofheattreatmentprocess(orfeedrateforacontinuous
system);and

• degreeofagitation.

Minimumprocessvaluesshouldbespecifiedfortheparametersas
appropriatefortherenderingsystem.Forexample,rawmaterialshould
bepre-brokentoaconsistentsize;ideallylessthan50mm.

Validationofheattreatments
TheAustralianStandardforHygienicRenderingofAnimalProducts(AS
5008-2001)requiresthatestablishmentsvalidatetheirheattreatments.
Part5.7.1states:

“Adequacyoftheheattreatmentprocessshallbeprovidedby:

(a) absenceofClostridium perfringens sporesinrenderedproduct
immediatelyoncompletionoftheheatingprocess;or

(b) demonstrationthatthethermalprocessisequivalentinsterilizing
effecttotheconditionsprescribedtoregulatoryauthorities;and

(c) theeffectwillbedemonstratedovertencontinuousdays
operationeachcalendaryear.”

Clostridium perfringensiscommoninthemicrofloraofanimalintestines
andcanbeexpectedtobeinrawmaterialforrendering.Clostridium 
perfringensisnotnecessarilyahazardinrenderedproduct.Ithasbeen
selectedasausefulindicatortovalidatethatheattreatmentsachieve
aminimumlevelofmicrobiologicalcontrol.Clostridium perfringens
endosporeshavesimilarheatresistancetopotentialhazardssuchas
Bacillus anthracis.  IfClostridium perfringenscanbeeliminatedduringthe
renderingprocess,otherheatresistantbiologicalhazardsofconcernin
Australiaarelikelytobeeliminated.

1.  Published literature 

Thereisalimitedamountofpublishedinformationaboutvalidationof
renderingheattreatments.Thevariouspublishedresearchpapersabout
theefficacyofheattreatmentsusedinrenderingdifferintherendering
parametersexamined(wetsystem,drysystem,simulatedautoclave
systems),themicrobialmethodsusedtorecovermicroorganisms
(inoculationlevelofspores,mediaused),andthechoiceoftarget
microorganism(Clostridium perfringens, Clostridium sporogenes, Bacillus 
cereus, Bacillus stearothermophilus, Bacillus anthracis).Thepublished
informationappliestoanarrowrangeofrenderingconditionsandisnot
suitableasanalternativetothephysicalvalidationofheattreatments
requiredbyAS5008-2001.

Danishresearchershaveformulatedapredictivemodelforthesterilising
effectofabatchdryrenderingheattreatmentusingaheattransmission
equationcalculatedforbonetissue,andthermaldeathgraphsforspores
ofBacillus cereusorClostridium sporogenes(HansenandOlgaard,1984).
Thecalculatedthermaleffectsofsixdryrenderingprocesseswere
described.Theresultsindicatedthatpre-dryingfor45minutesfollowed
bycookingat125°Cfor15minutesandfinaldrying(100-115°Cfor20
minutes)ensureda6-log10reductionofB. cereussporeseveninthe
centreof70mmboneparticles.SporesofClostridium sporogeneswere
virtuallyunaffected(0.2log10reduction);however,byreducingthe
particlesizetolessthan40mm,thesameprocessresultedina4-log10
reductionofsporesofC. sporogenes.Unfortunatelythisresearchdidnot
examinethereductioninC. perfringensunderthedifferentprocessing
conditions.
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Table 1.  EU approved heat treatment methods for 
mammalian (Method 1) and non-mammalian raw 
material (all methods).

Method Size of  core time  Process  Process  
 particle  t°c (min)*  type#  require- 
 (mm)    ments

1 50 133at 20 BorC Use saturated 
  3bar   steam

2 150 100 125 B 
  110 120  
  120 50 

3 30 100 95 BorC 
 110 55
 120 13

4 30 100 16 BorC With added 
 110 13   fat
 120 8

5** 20 80 120 BorC Allow to  
 100 60   coagulate,  
     remove fat &  
     water  before  
     treatment

*Timeforwhichcoreofparticlemustremainatthespecifiedprocessingtemperature.
#Batch(B)orcontinuous(C)
**Referstoawetrenderingprocess



Generally,theabove-mentionedresearchandotherstudies
indicatethat:

• processorsshouldensurethatrawmaterialispre-
brokentoaconsistentsize—preferablylessthan
50mm—beforerendering;

• highinitialmoisturelevelsinrawmaterialsaidsin
thereductionofbacterialsporesinbothnaturally
contaminatedandinoculatedproducts;

• whetherthethermalprocessisconductedusingawet
ordryrenderingsystem,itisthewetstagethatgives
themostreductioninthenumberofclostridia;theend
temperaturewhenthemoisturecontentisverylowis
lesssignificant.

2.  Experimental investigations

InvestigationsindicatethatC. perfringensmaybepresentin
rawmaterialatbetween300to600,000cellspergram.AS
5008-2001doesnotspecifyarequiredbacterialreductionin
rendering,noristhereaspecifiedreductioninanycurrent,
importingcountryrequirements.

ThecurrentAustralianStandardmethodforenumeration
ofC. perfringensisAS5013.16–2004.Itisidenticalwith,and
reproducedfrom,ISO7937:1997.AS5013.16-2004supersedes
AS1766.2.8-1991.Thismethodisapour-platetechnique
where1mLoftheinitialdilutionorsubsequentserialdilution
istestedforC. perfringens.Iftheinitialtestsamplewas10gin
90mLofdiluent(i.e.1in10dilution),and1mLispour-plated,
theresultwillbereportedaslessthan10pergram.Based
onthereportedconcentrationofClostridium perfringensin
rawmaterialof300to600,000pergram,thisrepresentsa
reductionofbetween1.5and4.7logs.

Ifitisnecessarytodemonstrateagreaterreductionin
Clostridium perfringens,theoptionsaretouseamoresensitive
methodtotestrenderedproductorinoculatesamplesofraw

materialandsubjectthematerialtoanactualorsimulated
renderingprocess.Forexample,itispossibletoplateout
10mLoftheinitialdilutionoverthreeplatesi.e.about3mL
ineachpourplate.Ifthisoptionisused,theconcentration
ofagarinthemediumshouldbeincreasedtoabout1.8%;
normalagarstrengthasspecifiedinthestandardis0.9%.The
usual10–15mLofmediaispour-platedwiththe
3mLsampleandthena10mLoverlayisaddedafter
solidification.Thiswillgivealimitofdetectionof1pergram.
Alternatively,amostprobablenumbertechniquebasedon
thesupersededAustralianStandardmethodAS1766.2.8:1991
canbeused.Resultscouldbereportedas<1per25goreven
<1per100gdependingonthesamplesize.Aresultof
<1per25gwoulddemonstrateareductionof3.9logs
(7500-fold)to7logs(10-million-fold)basedonthereported
initiallevelsof300to600,000pergraminrawmaterial.

Renderersarerequiredtovalidatetheirheattreatment
processestomeetAS5008-2001requirementsi.e.absenceof
C. perfringenes infinalproduct.

Asitstands,thecurrentliteratureisnotsuitabletobeused
tovalidateheattreatmentsasanalternativetophysical
validation.Therefore,establishmentsmustundertaketheir
owninvestigationsfortheirparticularprocess.
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The information contained herein is an outline only and should not be relied upon in place of professional advice on any specific matter.


