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PROCESS FOR | MPROVI NG SHELF LI FE OF REFRI GERATED FOODS
Technical Field The present invention relates to food

w@e@easEBhg resulting in extended shelf |ife oPCT/AU2006/000812

refrigerated processed food products. Background Art
The heal th risks associated wth under-processing
spoi | age of shel f-stable | owacld canned foods nost
frequently relate to the survival of proteolytic

A ostridi b [ inumspares. Ln contrast, wth

er'ri BBOGHRS EORMPRBVIRGL S Lt Lt Ok iEnmpERATED FooDs
ogls Icht? focus of attention- frequently (but not

I ) becones survival and growth of the nore

heat | L] - [ . botul i num spor.es. an .
Al 0 e plebl T MAaR aEPtot ool plcosiihy res BB FES G Rs et e of
frefoderatediproceispedfoot Ippodusts: mal process is to reduce the
probability of survival of a single C. botulinum spore
by a factor of a mllion mllion (Hersom A C. and
Hul | and, E. D. (1980). Canned Foods. 7th Edition.

g At i ngst one; London, pp. 118-181). This
nmeans robabi |l it gmt one sPore of

hat t.h th (
pr ot ei{?ﬂﬁﬁaﬁfbﬁs SERPFAHBHD NI RrPRRSINgrRRofags Ghghelf-stable low-
pcid czﬁaSed ﬁ,oofl mo'gﬂfrézc%bﬂtly reTeh?te 39 ﬂsh?r%oamln%gﬁ@te%gg F/dsitr%%m
he so-calle cqonce unbo, CR . ,
SRR AE0ER: BT Gy o Wb it sr0iob SEPIRgmInpvl i qeapd low-acid
Auaid et Godes e _sttc_edﬂiewf?équkﬂtl_y\/(fﬁitﬂqibt eia@m\iwlyo]gfebmby surviv;al and
niniti cont am natign. | evel of one sporel/g )
g Bt e e trenstive Reeraiseldic G mtyiRym RS Qi Bacilus
oreub eperest WitheshelfStablecdanied Realk] the airh FthRIRGARI biok¥ss is to
B LR Rlp ot St sy CoBoriliSet Sivin by ety of a millon
frlich (Hdosen,eA.,C.iahd efend,iB/©. @Tgame(pémlredcr@aaé. dié*lfrmtidm Churchill
FiaRrb B 78T e Ppos FaPBe e hat on spore o
d'rcskdzdlytict@.mtwieummsmmiaeﬁwﬁtﬁwrﬁwmms id shetigMOE. ahis approach
' ' , e eventjgn .
T o BB TR el 4 o5 AR A0 BE) pgrobacterioogy
mefSmphProtessg. bYtHditionuATdtesic Presbelew %FIQ imd‘fﬁd‘rﬁ doervatively,
' when... i_gni.ng. t rocesse r |l ow aci
f s s P RandSla Lo Fre/am oot ReRiSE pine sowest
heatingupoin (Sidessf theisdntainbr. eSteictiyedpelbkiag i the probability of C. botulinum
b SHRNaL M g NEL B o it ¥R b BEbl e 0
Blo®8veri iregpectizaptiwhéth&Y camsidietdtion ¢d for thé/ditire container or a single
gram of product at the SHP, there is little practical distinction between the two
viewpoints in terms of risks to consumer health.

The prevention of under-processing spoilage by pathogens other than mesophilic
C. botulinum has not been considered an issue when designing thermal processes for
low-acid shelf-stable foods. The reason for this is that the minimum process must
achieve, at least, a 12-logarithmic reduction in survivors specifically for mesophilic C.
botulinum, which has a D144 value of 0.23 min (Hazzard, A.W. and Murrell, WG
(1989). Clostridium botufinum. In Buckle, K.A. et al. (eds). Foodborne microorganisms of
public health significance. 4™ Edition. AIFST, Sydney, AUstralia, pp.179-208) and which
is considered the most heat resistant pathogen likely to be found in foods. This means
that a so-called 12D process also will be sufficient to bring about satisfactory reduction
in the probability of survival of other less heat resistant pathogens. Therefore, the only
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pp. 179-208) and which is considered the nost heat
resi stant pathogen likely to bg found in foods. This
means that a so-called 12D process also will be
sufficient to bring about satisfactory reduction in

tdveumEehady lhlvﬁmthfth@tﬂamdg@hlcOﬁlcmblwhlsheaﬁay]keati to under-processing
ens i rcunst anc

reS|stan pat Ther ef on

ol b AgH Saars etk o bE yie dnste et et BRs] Upge-
Une&dssipg 0SRsSsnaightsticlielge the pralvcttdtheeanstedsd. oods
woul d be when there had been gross underproceSS|ng,

wih T erdBEep T R AR HEb bk PO GhB eurisee

riedds ¢feaxaneed ﬂam‘bﬁtgmrslw?ﬁﬁmnjsuméntemrmpl«bcelsﬁealalré bagpd on

o i bl R38R 0P k. h e
tamse this tﬂh@llﬁ/ﬂﬁm&l@beargempoﬁsfanmmdwoamvbplytmCsbotulinum. In

UBHERbs pbe  AR SH85 B g spore-oming
nmwlszpcmemufsmmay a1§p heest torbieacomsidemyt Ggplneliy fan@FEBFEDRG0o0d

ﬁ'}H \9@@ p’%?g hkﬁl)sr]egﬁ? e%éégg@%th%@gl dd?ﬁg%a;v\glé gat Ieast

F&cﬂmtailemtd éSWB)prmcmsm(lreea rediaction by atfarﬁormfl10f))rfoz:fés§ar\gﬁﬂ I

4?@@%5?%]?&'%3,%26#\8/2 \&'Qé tﬁi%ggaftgﬁt ﬁéﬁ?é{rdgeg?‘ucﬁlon of non-proteolytic

nCIosmdmgabmslmum fHetttie AdvisoryaSommitiee ro_@stpe Microbjp!p_gigal Safety of
o s v} FsfinoBE B Ebasart hified Fol'eition (£crr,

Mlggaq: bno theghusiraliBaRearpantiie ﬁubldsmmser\d%ﬂls B9 all issued

Qb TR 0 W A SRR o i enst o

S@:(uNadmnt (AQ &in AI9WPC. alHis Tgsiisietioe"eatiseatmest was based on research by

aéc easch'Le e(ggl \)aﬁttenta%lﬂb{%{% r@q%brﬂd%‘s%%ﬁén fBOESquoted

@uiheeqdvrsery Geramitteeent the Mucmlagloc@sb‘éaf@w of E9ed (APMEBE, 1992). Gaze

Br%% (%é’ n]d%ﬁgt)thgb e% g&0r &Qﬂlc@ t%’lllﬂwkbotulmum was
Dptrs, o R R

OCI atio VI SOry
oh1tnhie, mmmsmpo@:eeams@f@tgqumalemﬁw GG@N’BP ati’@é@) However in

CR%E %Wco%cﬂ‘ gfglgtjn? 8{n%@ﬁ E Z%omﬁenﬁ% %@ar‘%ftr%r 6D process

non-proteo m was
t fmapssechﬁmqphmdéfss‘rldmml tmtw/gumﬁh\pv@l herrquivglent {os! CBmlrmtrQO °C. The

a i Her&bre iR plic FeRRs 8ty 2R Bl Dg, value f
%clﬁgoﬂﬁg\%’ g\%}fgﬁ?ﬁgr e%&mlﬁ g l&ﬁ %rs lg%pr ocess aue for

fmn-pmMMlotGl@%ﬂrtdldm(boﬂdfnwmmfmﬁ m@tajlgior@}m shoul d

be equivalent to 10 mn at 90 OC. The inclusion of tijge,
" saf et § thefmgl procesfegcivgiant foa} mguattQQeC vakRs wers tlh\ﬁ‘” gyificient to

aﬂrlr?gcéﬁb%lt th@q‘gqﬁf F‘Ed%gf‘éér of destruction for L. monocytogenes which does not
form spores and which has a relatively low D, value of less than 0.3 min in various
media including chicken, beef, carrot and reconstituted dried milks EI-Shenawy, M. A.,
Yousef, A. E. and Marth, E. H. (1989). Thermal inactivation and injury of Listeria
monocytfogenes in reconstituted non fat dry milk. Milchwissen 44(12): 741-5.; Mackey,
B. M., Pritchet, C., Norris, A. and Mead, G. C. (1990). Heat resistance of Listeria: strain
differences and effects of meat type and curing salts. Letters in Applied Microbiology
109: 251-5. ; Gaze, J. E., Brown, G. D., Gaskell, D. E. and Banks, J. G. (1989). Heat

resistance of Listeria monocytogenes in homogenates of chicken, beef steak and carrot.
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non-proteolytic Costridiumbotulinumof 1.7 mn at
900C. A thermal process equivalent to 10 mn at 900C

wowdoe/1B838sor e than sufficient to bring about tP€I/AU2006/000812

requi red degree of destruction for L nbnocytogenes
whi ch does not form spores and which has a relatively
| ow D70 val ue of less than 0.3%nin in various nedia

i ncl udi ng chi cken, beef, carrot and reconstituted

Olfdo%d\me?o'bls%g%'e* %ﬁ')@a&b/d BMle/b L., Y6uis€ 1), NAancEs%ﬁﬂB} G. R (1990).

E. her’mal |nact|vat|on an
o?hetmgltc@srractwamﬁ éW%@éﬁ@@Wgﬁ@%%ﬁﬂm@ﬂt%fym iR gtouod peef.

Molufhal M FSdabSsRE 56)1307.9741-5.; Mackey, B. M,
Pritchet, C1 Norris, A and I\/lead G C (1990). Heat

resi straja;a%am%y Hs IStV laEPfSEm@mmeam%f@w @éeﬂéd a@rﬂaméfs%ﬁé Piot
e and curin # i
woelE1 01ty 4560 SenRut S it O L Sferia mroRRogegesisr no-
@ﬁl@t‘éeliyhc C%ot}?[mu@ﬂ?ecﬁ@@@@f unher-@roc(eé@ﬁé’)or tH‘ée@bwth oftproteol ic C.
i stance of Lister cytogenes in enates o
CRUBUR et SrRakeuTe LGt (e ORF R G that spores of
15@ tefiter @iNchoBRaessufferedlany siHifeaint d]estrblctloﬁlmi tIﬁ?b\*@Sbé@smgG
é %Qer mal .destructio | ¢
o %@f%%feﬂ Pmﬁe%%'wefg'aessﬁva'f:?l}%ﬁa I W'@mam{acw@e Food safety
Jrsusk b aflf?]e geé%m[g&@aema@o@a@éporﬁz%hgh claﬁgﬁ%cﬁtélﬁ@étyre&stant than
sks Wi er i ca cont ai ners
B RobBrPEr &P RHBLE Songsans s Bl Ppug ppores aiso should
Sierognmd}er_edfasl-poﬁérﬁlél @atﬁ@éﬂ%ﬁlﬁ@@?@&f mrmrﬁé)lrmbé&st@ﬁé Wit Bave been
ot ulin ecause or the .
Ses iR seSlT Pe riferenico s Ched hEFBELds et ypeineor 1o
@B0t®| of chilled tenperatures. i s accepted that
spores of the latter wll not have suffered any

and priseBl IRgoed RESVIRF et §odoBH AdiPraRaanalent £10 min at

D08C kagd cgne Enwr@an)a\:Lths ﬁsnddmmk for IWHF;?UMICh the storage
can nor e , :

@fbeetiy SEATE BRI Y PRl o e e S Rlstantyin gy botuinum.

Wnikcthe sevdriy ofBhe hebtisatreemls thepe pEResdends qhamlﬁdd beg. 10 min at

SR BB B RS G UK Bl sgeppproco
don lnswneatalmougthCMSﬁX1 REWHAECHF (1998 eaxthi differentiate between

S 15 80 T o AR D3P, D PSRl poor v

a¢ sallite.nAve gucﬂﬁotcombmrclalgnacd’ed irnAusthadia peseethndatés bfoix to 10

R o el PR PR e o

Cefriperated stomage Whi HEC.t Beme enasuiacurers of RERFERS finddadtrentpper limit
io'ﬁ 1h WE@ES Fé[fr‘?g%‘?ac‘tég §héhslif9 %aiﬂgdffiéigrq féredigribﬂt%n@nﬂ s?otrage of their value-
added perishable products, particularly when these are destined for export markets.
Examples of products falling into this category include whole abalone, whole-shell
mussels, whole salmon and salmon portions, infant foods, soups,-sauces, ready meals,
pet foods and‘selected cheeses.

The present inventor has now devéloped a process for heat treating and cooling
packaged foods to significantly prolong their refrigerated shelf life and to improve their
qualfty during extended storage. In addition, the technology involves the use of
microbiological and thermal process modelling procedures for quantifying the food
safety risks arising from survival, outgrowth and multiplication of target spore-forming
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9Q0C, or its equivalent), the neaning of the phrase
"extended durability" is |ess precise. For instance,

w@bkdokosiyes ACVMSF (1992) and ECFF (1996) each  PCT/AU2006/000812

differentiate between shelf-lives of |less than 10 days
and nore than 10 days, neither ,specifies an upper
limt to shelf life. As a gU|de to commercial practice
in Australia, use-by dates of six to 10 weeks fromthe
dHC&ariafat pefogeratiorotemmeeatliiek ehy at ‘@bbee"tt@pemiires)mand post-process
q%ed for refrigerated storage at 40C. Sone
F@Fﬁ °3f REPFEDs find that an upper limt of

10 meeks refrigerated shelf life is insufficient for
di stribution and storage of their val ueadded
peri shabl e products, particularly when these are

¢! o joRort markets. Exanpl es of products
falllng |nto this category include whol e abal one,
whol e-1BrdIrst aspeatethg Pregest BVantiondrovidrs & pIoRRS TRHPIOHUFIRY a food

| oY hEARE 8N eRRHAS ShRIAASd REAHY cHMBlising:Pet foods
apgd sel ect"-’)éejdmgheesesr prgsent angr%tr(])% has now

devel apaiihgthprfostins doptaiteat treating and cool i ng
packaged foods to significantly prolong their
r ef ri anﬁn@th%fbedi in the bealeghdontainengitrandesired éempeyatale foy a desired

S AP kPP 0 b A B8t
pr Oceéépliﬂg/%bhﬁrg{]ﬂfe ﬁ%gq‘é@q%oel% JuBgtaﬁﬁﬁlgtp{é@éh%r%élgﬁ%

saf et romsurviva
mmdﬁsimhle:mqrwakﬂpommgelv tcsp@p@seotrlmthajoadt eria at
refrigeration tenperatures and at "abuse"

t enperVdiQigiB dindesigblsosicrqorganisies prearelin therfpeghresubstantially

Gh&sivagt aRd thdr W&BBr‘gQﬁlsh@ afe aewéﬁtea%eﬁ%cohth@mﬁétﬁ@% food
i nventi on pr ovi des a process ro uci

n
¥ (66 BEOcesRinNg ?fgthahthéi@%@reauqté\ﬁﬁ .ag @%@néad ﬁwq’rﬂeﬂ fgelf life.
conpri sin e food.in cont aj ner; heatin

Chert B secORE aLRRHL S eisRod: el PP Heg i rsgcese for Obtaining a
trrogEsad rftydrated fostesibd@sl coRpligifg:t o i nactivate

undesi rabl e m cr oor gani sns I|ker to be present in’the

f ood; pemihg fapd diaterd ol a cgntaiher; heat ed food to

subst antially prevent germ nation of undesirable

m cr obiesnetigaty eealingies gortainge present in the food;
wher ei n undesi rabl e nji croorgani sns present in the food

are suUlsstiginedped matpsiat invbe srplethepririnerat sidesiet pamesatgre for a
HeBirdd BRI 18 Ghdchiate LBdEHAbRThiBRMishielikeRad b@fptr@srent in the food

processing so that the food product has an exten
medterigledt ed shel f life.

rapidly cooling the heated food to substantially prevent germination of
undesirable microbial spores likely to be present in the food material to obtain a
processed food product having a refrigerated shelf life of at least three months.

Preferably, the food material is selected from most foods types that require
heating and/or cooking prior to their consumption. Examples include, but are not limited
to, ready meals, wet dishes, infant foods, fruit and vegetables, salads, sauces, soups,
value added seafood including tuna, salmon or sardines, molluscs, crustacea, rice,

wheat, beans, pasta, noodles, and companion animal (pet) foods.

In one preferred form, the food material is dry and requires cooking, such as
such as rice, pasta, noodles and beans; or it may include fresh perishable materials

which also require cooking prior to consumption such as meats, fish, molluscs,
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In the second aspect, the present invention provides a
process for obtaining a processed refrigerated food

w@e@dasi4sTonpri sing: placing food material i n BCT/AU2006/000812

contai ner; hernetically sealing the container; heating
the food material in the sealed container at a desired
tenperature for a desired periSd to inactivate

undesirabl e m croorganisns likely to be present in the

fp@sadsat Qéulﬁil )daft BrddaBisdintant RS, %u?@%at]@é‘g Rt Bi@ﬁé’s 5% selected

subst ant I al é prevent germ nation of undesirable
fiutepgivesetspisfes 1ikely to be present in the food

d food dyct havj
T el (bt PO SRS Sl BEASH ahAres? Sampls
fﬁﬁ@ﬁc@r abl not ht‘rﬁr‘]ted chmdtal‘mér%L gtatbs b@nt@ﬂét}%@nﬂdle&uﬁmmz-ﬂexible
t t t e re e | N an (0] COOKI N rior
(B ERery S s onte Gh il RHE. qosls S payRetot
I t f ant ,
o ¢ S e TEA G e AR BB LR st e

atbi@edncmlm‘ aatorage tenthiengiuteLniabostad°Go Prefierabiy, men@sended refngerated

@BE# r#a*?é"' at 'gd&%g)ﬁ%tas} rgﬁh@% }ﬁh ?%b%efr?{ee? 5%8@ P)% |Gan gﬁeextended upto

;abeﬂ’e‘rar rdnthe using titeepresent imenton. aThd sredent nanedtmsreqlluv\rs% least a

dl
B0y B S e oA, ATy rosoonain
wihbdiet prioduceddayudureent prokéessingoectumoldgiesconsunpt i on such

as neats, fish, nolluscs, Crustacea, poultry, dai ry
pr odudireferabi ﬁiﬂdqsa@déeatmdp@pe@auee%bemen dbaid8°Guand 110°C.

Sr%i‘%ﬁlw3 the ééé'ir&d %ﬁ%é@tﬁ% lekﬁleﬁ\feen déb%tﬁ?(f” fO'@eC It will be
container 1Is rigi or

@ORtesiatRs, hOEﬁ‘éﬁFp‘hétsthB ﬁ@smpbtemgtatwetmw Vﬁry éapﬁr@lﬂmrathe starting
GHArial Qh@%ﬁaﬁ&?y @Jga@{tsth@%selo%o%'ts b@f'%joc%@%@d fahsmebrhﬁnber and

contai ners suc astic or l'umnrumtu

B6A @W@b@b%ﬁ@@mam@nﬂéﬁﬁ hest resittenteri the fged ate@iwm The
%ESMQ dtbp B dedsiyndd eIkl 8F RbBival e@ aﬂl@ ﬁﬁ%}rg@ﬂ%@%m@tﬂﬁeﬁ%re

- nont hs  at storagte tenperature o

Presdidediin Be prepentd therfdasting @\Affog@mr%dje@ﬁ &utthpihpatingsdags not
Ingag to BO8uticiShto R fﬁﬁcroglaﬁsdo‘?éé ﬂh%‘ﬁ\@? Be p%},%hﬁgltﬁé §tarting raw

~can be extended up to about 12 nonths  using t

msiagredientrent i on. The pr esent invention allows at

o R, e R ep ol L e reray,
tHieDdpiesbobyg B Wetwddn d0RESTSioBICtpRE Mte.9it 8/} be appreciated,
however, that the cooling rate will vary depending on the nature and mass of the food
product, the presence or absence of particulates and the dimensions and combosition of
the padkaging material in which the product is contained.

Preferably, the rapid cooling will reduce the product temperature to about 10°C
or less. More preferably, the fapid cooling will reduce the product temperature to about
5°C or less. It will be appreciated, however, that the cooling rate will vary depending on
the nature and mass of the food product, the presence or absence of particulates and
the dimensions and composition of the packaging material in which the product is

contained. After rapid cooling, the product is typically stored, held or refrigerated at
about 4°C. -

Preferébly the cooling is carried out using a combination of cooling water at
ambient temperatures, chilled water and/or fiquid nitrogen or carbon-dioxide which are
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Preferably, the desired heating tenperature is between
about 800C and 1100C. Typically, the desired

WO 0vpasEBUre i s between about 900C and 1000C. PCT/AURA06/000812

be appreci ated, however, that the desired tenperature
may vary dependi ng on the starglng material, the fina
food product, the mass of food to be processed and

t he nunber and type of mcrobial contam nants and

td@eu bs ARedt coRBISleRearts) Trlreetréreﬁqhnf@B(WhemeT;b}@dﬁa%ble Brom its
tep is designed to kill or inactivate undesirabl

i 'BYRJHRPLREUTE iRaits fiab oy demesratire)ds B@dHPféxf{@rﬁaCkﬁp@qyféc and can

Yeahdnitoeed AW dfeeficd aﬂéﬂ%aepéﬁetﬂ@ubn tri2gs. hﬁ@tdanﬁ tﬁé’ﬁ§n§‘t0fﬁne is
tCEedto be su{]flclent to kjll all mcrobial

e ey ieah oA i9 AP BRGNS outbrowth of he
lm@bpml@aﬁ@theﬁhe;srﬁlroaﬁ@oye fohh@rsrvarmrdarecwéd,&ad &@b@brelseﬁtsﬁ the

a5 B npiRsBAD 5o b1 BOUE DR 89 MR FEGTOstep. A rapi

Wbblingt@qaérﬁtfeealscahﬁﬂnlsbé)\wé#@éoklﬁd‘@{d dReciaRal Juabty'@ds8s and yield

g \;( ﬁpendl ng on the nature and nass of the food
E‘A?Saaﬁ OHE" presence or absence of particul ates and

i e?@?'“?éd%ﬁ?@ﬁdﬁ%?%f%'aﬁeﬁ Bof eesipuliRand Hieihonnitc microbial

Bperesifrabl germietingapi d cooling will reduce the product
tenperature to about 100C or |ess. Mre preferably,
the rdprdestng targaartied edwisingtdver-pr pdsitve prespare it aseitable

R/gssaépeﬁ fetotPC or less. It will be appreciated, however,
at the cooling rate will vary depending on the

nat ur gnapfedBRsmvaiiof fBl%Hjtth &9 nic ¢dMBnPF&SE Técp%rﬂfularly

absence of particul ates and %géneny ons and
SoitaRia for thenpresent fvepiigne a%ti”ﬁ‘e'erﬁé,‘mﬂeml coplingrpprerietus for the present

m{v@ﬁw.slpﬁodzeea@ynggardé\wacuarvé@ﬁaﬁ&O' ing, the product
is typically stored, he or refrigerated at about

40C. ﬁ’hefpﬁés@ht MvérhbnGQpértlélﬂaMySSLﬁﬁtablélf@ﬁo@&brdééésmg Rdustries such
conbi nat at _anbi ent t enperat ures,

n coolin ter
AR U Dsyor g RSP Osa PeLkaDt FR s UBPY Bar Bah M, dnsttutions,
W fobd seeiteadcs afd t&etersont act refrigerants. The
transit time (when the product cools fromits maxi num

t enpeiTae type 4ol chiasacldristics afdhe pd)ten’qim ndtrabie) load opthedterting

B PR BREL e B ina BN b8 e s S Bp L nEgra. o
Bhtmid bs notads boweé\er, dhstdhle ig hmimteelysho lnnﬁtséﬁeﬂwlamhs bnithee tise of the
AT BB 0 A e E BRI o
pmaaﬁwmahqulahthemdiﬂhiot thegaurmseflmeddemgr edi ents and which

could_survive the heat treatnment step. A rapid
The food is filled or placed into containers prior to heat treatment. After filling,

the containers are typically hermetically sealed to prevent entry of microbial
contaminants during and after processing.

The starting food may be filled and sealed at chilled, ambient or elevated
temperatures after which it is placed in the processing vessel (e.g. a retort or
pasteurising system) for heat treating at between about 80°C and 110°C for between
about 1 and 90 minutes, preferably between about 5 and 60 minutes more preferably
between about 15 and 40 minutes. For example, the food can be heated to about 95°C
to 105°C for up to 30 to 40 minutes in an over-pressure retort. It will be appreciated,
however, that the heating temperature and duration of heating will vary depending on
the nature of the heating medium, the arrangement of the packaged food in the
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cool i ng sequence al so m ni m ses over cooki ng and
associated quality | osses and yield | osses (cook out).

wab@enaassl cooling step can prevent both nesopbCT/AT2@6400812

t hermophi lic mcrobial spores fromgerm nating. The
heati ng can be carried out using over- or positive
pressure in a suitable vessel br retort. The pr esent
i nventor has found that cryogenic cooling retort is

%%de's&Hb JE436) S RS fyﬁé ah@8s RI88 8R4 tHe‘F‘MSP&ﬁMlty and nature and

|'e cryogeni.c coomﬁa paratus for the present
98BIy Qﬁthﬁ§aﬁlf'1‘ﬁ!ﬂ&@éteﬂ§‘” &@aﬂﬁi@ Aut ocl aves, France.

The pr. vention is cul ar | swtablefo

oo o PR taatad iy e soBien Talal st fi8 Tn dhe dHagd haboyt BC per minute

lve aforg@r M@@@eﬂar@ﬂ% king) Redto® tiods 06010 RGidhehtad ﬁatenafrébabsz to about
servi ce se t or catere

f
' e i @3 ] E% SPries glers f9avep fhairas e eﬂ’fqoang will vairy depending
ramdh@batafe bfanel codling eedaindrthé agaﬁ@énednt of theqoaakaijearfa@ ¥ the

det er mi ned b of the raw

RErER g Yosee! ane e do b i e thelFuet OHHpig0; and the nature
mat gebmetry of e ipapkeifng atefiblchataf s the use of the

technol ogy provided that the un-processed product can

be coribigersedt inygitoalcao resutirimiecsxédnstpnalf ittiey statidifd attbelow about
FLQ({: of 1158d%) Eu&og‘sehéﬁﬁrggt%? Qi'c%,g%%taf, %qullﬁéﬁ{’ fli\aer?seﬁ rPé)earEaﬁgble

nto containers prior
matdsriakgincmulegm&talﬂalermolanses tepysitacakb hypduiryraaincpriobycts, infant

e T T R S
fselleb@d fruiiéind ovagetdblas, tolabblitexhe yaeboremoreatepehdivabedhe packaging

NELERI ses%|e%ftéqe ?ng' f%at rEatF B!i g;“&%%g}eeéd??%et I;1)ackaged in its

processi ng vess

demeimi")f eRaldrecrntdinaras mmgolaolo@ealwmtﬂamum heRiGitaefdgeration
Fg)eq: bet ween about 1 and 90 m nutes, preferably

bet ween asbout 5 and 60 m nut es nore preferably bet ween

b |
200t o 8 oo B 1

APTRE: €5 More, dpdusliens (slepgrdingon mrheat fesis{gnice) ipghe microbial load of
Wa‘ﬁ%h@fa‘?%t n'ﬂ@r‘@%?’g‘:ahsn{snﬁat hiEcdiRahingR the 'ﬂ?}%ﬁﬁ@r‘éﬂ@ﬂéﬁged ina

duration of heating wll vary dependi ng on the natur
fodimieduysdat i ng medi um the arrangenent of the packaged

food in heproces vessel and the food type and its
mass lfh?l HirdasRest Fg‘ﬁﬁﬁ”@i“f"?n HoRPravades 2fogd groduct having an

extended refngerated shelf life produced by the process according to the first or second
aspects of the present invention.

" In a fourth aspect, the present invention provides a method for developing a food
processing regime for a food product having an extended refrigerated shelf life
comprising: '

(a) determining the type and heat resistance of potential microbial load in a food

!

ingredient for a food product;

(b) devising a heating and cooling process for the food product based on the
microbial information obtained on the food ingredient in step (a) to inactivate undesirable
microorganisms iikely to be present in the food ingredient and to reduce the probabilities
of survival of the microorganisms in a processed food product. ’

Not only does the present invention provide extended shelf life, it also allows the
production of food producis having desired organoleptic characteristics and qualities of
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geonetry of the packaging material that is used. The
heated food is cooled rapidly at a rate in the range

w@R00ahaass 20C per minute or nore. Mre preferabCHAULG6/000812

heated food is cooled rapidly at a rate of about 3 to
about 50C mnute. It wll be preci ated, however,
that the rate of cooling will vary depending on the
nature of the cooling nedium the arrangenent of the

~ ea&ba&% 166@Pndthaling aBleReBpasd elgelmmé sBY damdnm@ the)pdtentlal

and its nmss an ff
nigrobie RIREENFEANEo3H fofOQCE@a@ékg;ﬁ Fhu%ll?l% @rqe¥|set%%{$taP|§
%?&@ssﬂ %gﬂﬁ@%ﬁéé‘hn% aMe Bbdlmg) maﬂndtfbﬁlyl remioted bm:lesxrable
ext ensi on of thegﬁ elf |if out

FvagaTEmSal S AION biisy f PeenigyLS AL PEe g ponditons
BeARER refsruﬂ%ha pettérsuabtyef foaderddlcs niniedisedi logs derdbgrocessing, and

,fpmvgjﬂs q%@gggrs @8@ u%@gean@%&a?%ﬂ%g?ﬁ\x@p a ogxggtf/fﬁgerated shell

mRal s), conpanion animal (pet) foods and sel ected

fruit and vegetables, to about one year or nore

dependhmggnasutuﬂﬁe speunﬁcagom gmrmts éha arintexh erquires shlesgse dhe word
heat tre ted and P P

Pt RIS SO B OB aer ool ol ik B BfiadrRiood to

siplltiee inbiukisoh ohelsthted elemeni, gteger oo step congsoLn eraé@nents mtegers or

,P Eﬁ%fgﬁ{)l?t&qx H’lgaer;(glélg{oﬁgfgﬁgé&hg‘?%gﬁ\ghpgwt%g%rtopgtea @rsg%‘ﬁp of elements

netdgersiopstepgédependi ng on their heat resistance) in the
m crobial |oad of the various target m croorgani sns
t hat vhay disonssion eftosumBatsf aeiel Matgiiais)idenicss, § ¢ the like which

h%g%e d H {ﬁeebr%ﬁ-:lnﬁg &ER&fdN lstsB%Iﬁbﬁﬁl%"Huréd%\é%ﬁbf&mmg a

ges a aVI ng an ext’ended
roeﬁtang@r &teememnwenmqne Iblrsmbt@é@ tplyent aeamp AgRission that any or all of

alﬁ&s%r rq {tts tfcﬂn{ ggbert éf'tl:ﬂébn&r a5 wRsPEShmoR hehial knowledge in the

esen I nven fourth aspect, the present
|ftekbnetevent to ﬁm/p@egntanmtlmas it @}(:s@é\y@ﬁgg{q{@ psiof pgievelopment of

?gpegggﬂ {neﬁghme for a food product having an

rigerated shelf life conprising: (a)
det er m Bl‘o‘égtﬁahﬁletdfé’&n@m?@eﬁtﬁﬁtmé 5é &b@@l@ar@‘ uriplekstodd, preferred
mcrobial load in a food in f ood
cProsTonte 1 EredrssTingd WINERSERE ke LA ErBSss

for the food product based on the

Mode(s) for Carrying Out the Invention

It has. now been found by the present inventor that through use of controlled
heating and cooling profiles, processes sufficient to deliver up to, and more than, 12-log
reductions (rather than the recommended 6-log reductions) in the probability of survival
of non-proteolytic C. botulinum can be adopted and, so-called, “as fresh” quality can be
maintained. The benefit of using a 12D cycle with respect to non-proteolytic
C.botulinum, rather than the conventional 6D cycle, is that the thermal process is
analogous to that for its shelf-stable counterpart (i.e. proteolytic C. botulinum). At
probabilities of survival of non-proteolytic and proteo‘lytic C. botulinum of <1in 10%,
refrigerator stable and shelf-stable of prbducts, respectively, can be regarded as being
“commercially sterile”, provided the storage temperature of the former is at less than
10°C and the latter is less than approximately 45°C (to preclude germination and growth
of thermophilic spore-formers that may have survived the thermal process). Under

i
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m crobial information obtained on the food ingredient
in step (a) to inactivate undesirable m croorganisns

Wo pMel1y348D be present in the food ingredient apdr/Av2006/000812

reduce the probabilities of survival of the

m croorgani sms in a processed {ood product. Not only

does the present invention prOV|de ext ended shel f

life, it also allows the production of food products
hiagsangrodestaneds,anghmivtepieisbele l‘feroaﬁdf@gérstb'r-cl%b@rpioducts is no longer

Jpte ind g SO BP A ARG e ot R RS, G determinant o
mreﬁefwe neonel mkelgatd) ma‘a fefledtionedf et pﬂevalensce andoiess réﬂlﬂaﬁc@ of
%w se a sult

oqef'ﬂ'bs) pp%tﬁ% erﬁ@h@ggé (re%m\@gq(r E r@n(ﬁe sensmwty of the
mrodlmm@mahmangés adzm@ ;ﬁblbﬂg@i r‘el’r@etﬁ@d storeget Rnha@ xhytances the

ogess itions u |
R oF Bgele B P e n TG sonBher ahEiin€Bbrs BRrapd pghtent at
phe teesif Bgalmgmﬂmdmrcthe oheger psEbilior oftine fakkaging tniaté .
added advantage of having a |ong refrigerated shell
l'i fe. Trerpaikdgsnic spoiresfospecfdeceats iowjdelyndistsbutetén nature (ICMSF.

C‘@@%eﬁcr5c985/5/§rﬁ§ /rPlt—'tSB%rng %‘f)aracfb‘?/s}’ﬁr cg’ Mlgrgg}%f ngﬂoger% )|WhICh is why

variations”suc mprising
Htis eadzidered @d)ossbiermhsarmmﬁmtnrntelfrlmrajnr-ﬁébla f(sctcatvehlbn the

%m&‘ﬁons lrﬁgltgt%erhlllprng C%Pe%| B{QH%’@ u\&g% ab?elseg%% S)PICGS and other

I ntegers or usi on
edF@n‘mﬁQdUCi%t*é@@VGOr“ltSpr@penaﬁrar@rlwqjerwfe inbe figmisot well establlshed"
i ; :

9L o e e S Ot o AT oy S oo
bAsmman @b@dj@dcqpﬁ w:thneth@ destwtlors plegpiofésceftpispenrotsophid Bl gereus that

fe% nH?@ hE&Y rF?§t%nP(fna|9 Eli%\éb%'f H@‘n Ero?éayt%)ﬁ bfo /nbrple Faf F‘wﬁ%{%a, it has

I nvent i on. ﬁ]SS on
dregnshown thadfat a inkisdf Grinandeasad ofr hdGan a Cttlfa‘tet/H@Sphaf@rbuﬁelt B. cereus

b%‘)%?esoéxhw%& CPTTELr 9EE D3l R el RAaf dt 'Ebrﬁﬁle@atfugéaé & 105°C, 95°C

'evant to the present 1 nvention as It
/&M&’Saq:; r@smqtlaelyt bodearepasplivieriurpifses Hkis fnewe tiat a conservative (i.e.

%%ﬂe%ce I8, Wi kefor P\Qﬁ‘bﬂ%&ﬁ}fﬁﬁr@ Z%Wh%ﬁgﬁﬂtb'&&éﬁsl pg gun at

|"ear | underst ood err ment s
oP@s@ WWM@W&@WM@@@OW te BDqs Wil ol P54 evafasitiis .

ouﬁ%ﬁ%arﬁé?ﬁ F£RE MEaR0 i . Edeus Q%@r% Wﬁﬁ‘ al B, DA8e BP?"S@%H may

present 1 nventor t rougn use

d@*{@f Qﬂt%/%@rdﬁéaﬁ; favg oamere 661 238/ 0fdarridl %élmq@rtb@ Beatassistance of
Sdgnfﬂrﬁﬂe@ IC bobgﬁjh/‘)d/ﬁgp&gs t ‘?her@f&ﬁje r@&lﬁ)ﬁéﬁﬁ&ﬁ a ﬂ%rr%éﬁgbrocess

reducti o (rather than the reconmen
réegigees ém?ygqtﬁp@neé op BoeriBis Vilyead tashe sﬂgmﬁpanﬂy more severe than one

designed to bring about a comparable reduction in the population of non-proteolytic C.
botulinum spores. For instance with respect to non-proteolytic C. botulinum, these data
show that a 12D process (i.e. equivalent to 20 min at 90°C) will bring about only 2 to 3
log reductions in the survivors of B. cereus spores; whereas the 6D process (i.e.
equivalent to 10 min at 90°C) for REPFEDs which is recommended by ACMSF, (1992),
AQIS (1992), Betts (1996), ECFF (1996) and FAIR Concerted Action (1999) will achieve
little more than a single log reduction in the spore counts of B. cereus.

In relation to the safety of REPFEDSs, various authors (Carlin et al., 2000; ICMSF,
1996, and Tatini 2000 IFT Annual Meeting, Dallas, TX.) have noted that heat resistance,
spore germination and the ability to produce toxin are all decreased at refrigeration
temperatures. Carlin et al (2000) quote a range of Dy values for B. cereus spores
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of non-proteolytic C. botulinumcan be adopted and,
so-called, "as fresh" quality can be nmintained. The

whewefissdf using a 12D cycle with respect to PCT/AU2006/000812

non- proteol ytic C botulinum rather than the
conventional 6D cycle, is that _the thermal process is
anal ogous to that for its shelf-stabl e count er part
(i.e. proteolytic C. botulinun). At probabilities of

$arigitig/fedm Of8 oI5, ﬂf@foe:DQ)éhd @ HRd. Prm %@istbtag?‘s With mlnlmum growth
erator, sta

e?{tg#elrrla ron Of %2) Bltcbgﬁ%}, gn rgpg,d'{eﬁw Jye y. Cgﬁtrquﬂatlon of these data
mmagrds dwteampbﬂantit@ of@@rﬁmﬁd)ra{empesdt@fes |f<?r refnnéﬁavér%@aialé fd)gds For
e te er at ur rmer 1s a Sy
e CRERpITS Sueas erEs ST R 250en 1 C. a process
smaclbuﬁe e@’eétrﬁ S tddutieia Eirc@)d&ub spbrek Wull‘ﬂﬁﬁéd' tb (be equivalent to

R R Dy ?v%?%ré%s%f’ww AR BRperedures atfess

s:ﬁrnl 5°C| aé bﬁ)o@fss é@ﬁwalgﬂrt@g_% xSt B hie apoCdREHd B6ffiB® This means that
er | C

th k wth of . .
B S Petssahdt R nasuraleeRiin s adiftetm (Brunias i taiaeh fe = 10 min
m‘ay&ikﬁi fe dpgrepricte foPbAe karleting B. wchrisqtat&dtIFgetd mrm Oft id fdethis
Frevalence and heat

m wihel reviewing éh?l%@?%%%%?ﬁ%&g%&f@eﬁg{s%ts efoods in which B
se:re;as bpores Ynalfyfbet mesm,gchrm et &l (m';ml) chryie€ bang tﬁﬁordbiéll ES

n refrigerate torage.. In nst ances

BEgesaRREwhE: el SR8 b6 iy ifiGinn PrT B aeB e coophite
ahsysed/ n‘nenﬁartd@aﬂeﬂmest(r@ﬁh Qaiﬁdusafbod mtémsresmﬁges&abh Bagthese are
t i, N )
R4 S RSB & RaR oot gt BaRE3T Roqramercial
wiadaefay;tm ahd rdbeased)f refrigextior stableGdbds. Q96 the objectlves of these
n Foods 5. Char.act r| St

HeEPRRT S0 iR e s SR bAoA B lisraret agosgs are
paqsabléabfegemmmiaam markto ard mevfeeftgte\nlaﬁtw-@u gbdvethfag o tﬂ@(lrv\bmductlon
B Hee 2P L g oS Sy B oms
hlemamly réprésenp e éseltic dsicfodas noted én ﬁbrnmémPéctIG(h ?985){;‘2@
I CI\/SF 199 T nmeans »
PiobsiS Bl U G bR P eeger 18 B it Bine ey i

may need to cope with the destruction of spores of

psychiTbe rajiohale bshinddhe develdpaend obprovessiryetathnodagystcaonting to the
- .G I o] A

e T e R L R e

the sif to1100@sekisrihat is frequendy ghotep imeEFHiEB prodSctsc @heusason for

8057 95 4 AL el el T D
Fenuiaeinre & swwhptheis velgs-added prodiciem lochlizndeexport markets that
B0 HieHvls }é%e(dnagalla% %?ca[x?é & e%ﬁﬁ‘g %Q hak e v@(ﬁ% the product

non- proteo I num C aken as

move@mm%ﬁda?ymu@&nﬁmeﬂogﬂg@oﬁhaé@ponds to a D95 vaI ue

of 0.54 min for this
The REPFEDs that are produced using the processing technology according to

the present invention have an extended shelff life at between 3°C and less than 10°C
(although the labels recommend storage at < 4°C). This means that some products are
likely to be stored at above the minimum growth temperature for non-proteolytic C.
botulinum (i.e. 3 °C) and below the minimum growth temperature for proteolytic C.
botulinum (i.e. 10 °C). However, as the thermal processes that are described in this
invention have F, values 2 20 min non-proteolytic C. botulinum spores would have
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m croorgani sm This nmeans that B. cereus spores with a
D95 val ue of 2.39 mn may have, of the order of, four

W@ro0n8H8Yi . e. 2.39/0.54 or 4.4) tines the heaPCT/AU2006/000812

resi stance of non-proteolytic C botulinum spores.
Therefore, it follows that a tnernal process desi gned
to target spores of B. cereus will need to be
significantly nore severe than one designed to bring
aeeslVePatqeagpariald eydle éiet whidh theytoan beapubidéiedno Bhve been
an: rq;eolytic C. botulinum spores. For instance with
r'gwgﬁ?'to non-proteolytic C. botulinum these data

soot v RAEETED kiP5 EMILIPR A B et o

tdescihedvin Vds svertion),de pesiieresoioespplicdtion eathetdeaey recommended

MRS (i scliveRRt e iRn sacel Balo St B ot F.

(VBARR)> 2.Betit that 2806)ed tHCEGhJLL §@8podindusiAl R dlotitaed pabteolytic C.

ctLi (; AR hieve liftl n i ngl
I Pl 3o ke @ 8B T At lohpS THRRloredaf wfh BlopfbcRs have
rpgriit witmrespedt he eliraination affodRERFephazards mosisg &athearngval of C.
( r,}n';;7 et a/., 2000; ICwsF, 1996, and Tatini 2000 I|IFT
ﬁmua Meeting, Dallas, TX. ) have noted that heat
resi st i . [ o ; :
br oducs 7 gunS B IwARISLEToIBL, B predytAlenlcrf bastbeen trialed with
taeyariehaefieedproduets inglugingsabajopeomseRish cemaanian geinedl (BYfoods,

. ; _

SRS s D RBEHRIRRRSSIAIPADID L Qb b actesuten

rfeay @t aprsoeh far eraskictioniardsexporiof Bergs fa whichi@mfigesalgd shelf life
e ) , .

WEF Iygﬁrfig@t@ﬂgﬁélﬁ rovig&d 'EI%‘P9%@él%df%nél{?:%§ﬁogéﬁt§formmg part of the

e inportance of refrigerati
tteernelogl e satisfed.r Additienal aersponanigiViich saribe usrst as part of an

iR b AR Etotdl Br&gﬁ%é‘g}%ﬁ intheRHE dr FIHRE bthE FARWIEY, €

bet ween 50C an a process sufficient to effect a

QD r edyCHid®ObialNisR-asSEdsAiEnt MROIHBRatNG Hhehro fRMhtificatiBR and
equi valent to 19.

19.2 (6 x 3.2) mn at 900C. However, if _ .
it were PRRIESIBIIALCD SMRORYRiATSeSMSET andiFallenge festing inhg finished
50C, a pFQﬁja&@ equi'valent to 9 (6 x 1.5 mn at 900C
woul d suffice. This neans that a QD process that
tar getis acoeigraetieoblidg using liguet nitroganor(cadronvdioxtde adithe cooling
target Fp. =.10 mn) nmay al so be appropriate for one
targeting‘eg!u”kereus (target Fp = 9 min). It is for
this a hat. Vi, €W N
ot i Uy If8e bRk Rl kB A (G BlodBba 5 B8ans e
may be pfresdam fro@aot avseoce af gro@P0) psyahiotrephio pathagens
m crobi al risk assessnment which included hazard
i dent M- Bigtessninavhicicharmhgemeliqalysealed pregpssedcentainers are immersed
assessnepf hi@fpgor%@ﬁ{rétﬁdﬁg f Bﬁ&éﬂié? Quited Mot PidScd 98- process leaker
systems. Studli es such as these are regarded as a
pi vot al EYHPBMEHEN of R&D progranmes | eading to the -
Cormervt?l ?elmperature abuse studies

VI. through application of an appropriate food safety plan, implementation of
monitoring and control procedures at all critical control points throughout the
process
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manuf acture and rel ease of refrigerator stable foods.
One of the objectives of these exercises is to

waledoensd4s® whet her spores that m ght survive tP€I/AU2006/000812

thermal process are capable of germnation in vivo and
thereafter whether cell growh and toxin production
can occur under the projected torage conditions.
However, cell growth al one does not necessarily
TRAhfesNt a health risk for as noted by Gorris and
Peck (1998) "high nunbers of cells of Bacillus cereus

are nef?&ﬁﬁbriaﬂy I@t@‘éésﬁd%méd ﬁﬁcl@@%@?&od@%@hﬂsuntaﬂ@%r prolonged
vel opment of processin
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L A R
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nat 0 ,

SR Plop i tREe Broo b 2o (e Aialt B8 e MRsrezm
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yoSan B Hihef Baid i heRRS It BrER A Gy L o B they are
chided breparshalpe oc EsdEsht évan thoeghdbey ardmfrélﬂsltel\ulétu_amd IéCk the sensory

Q, t ic C
B bR B Pess BB B R o OB et 5 52 b

I

o ¥ Gairk 5 pihloE ot i EP R E 3894 HEILBRS IR P BSE
vEdcgesing feaker wtamlnaironFéEPEEDgnc( thés id e«gecrqeh@@la fior towr@c!d products
Wit %Qfe'n@é‘a shéifives. qﬁ %‘3@ Flég%r ﬁﬁle%‘hﬂllah ¢Hd é@gto(?ffalltsl?@ match the

general [y reconmen I's equival e
Sttentioniciland Ydowaeid Genoed fasf pAsiassigts (0 I forpatian andmrotection
|
Bphérhwl%ﬁg ggétd?y é@§seq%leﬁlyn' aHtéeg%Jr;n gt?é:gg?lwgmgg&g%?ﬁﬁgrs Efare at
ripk eiast-peacassing lleals@rac@n@nu@mwa dyfrsgetwotramhic miceeasgartisms (some of

Wmh@r@ Eﬁﬁéﬁ&ﬁa\’mlsﬂ@%hé ynd‘b’hbf‘th% &ef*\etasﬁﬁwﬂff ki &%‘f'h@bf these
food safety ‘hazards arisin surviva

Bmdgpﬁsﬁ@ﬁqbeen restrlcted The ra‘uonale adopted by these manufacturers has been

restrict the time allowed for those contaminants entering the pack through PPLC to grow

and therefore risk public health. As has been noted, another reason why the shelf life of

traditionally prepared refrigerated foods is limited is that the thermal processes for these

products are insufficient to eliminate all potential spoilers.

Approach

Because of inadequate knowledge of the nature, numbers and heat resistance
(D values) of target microorganisms the present invention enumerates and determinés
the heat resistant of those microorganisms that are known (and are likely) to be present
in raw materials. Once the D values of the contaminants are determined, it is possible
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As a guide as to what is achievable, the present
i nvention has been trialled with a variety of food

w@e@daa4ss i ncl udi ng abal one, nussel s, conpani oPCEHAURZMbL/000812

(pet) foods, sauces, soups and ready neal s and sal non

and in some cases this has resylted in regulatory

approval for production and export of itens for which

a refrigerated shelf |life of one year is declared,

R6 @t?éi/éi?dtl’fﬁhaél BenssEed foadqbbtticola;afc}odommwd ﬁgh seduce :ﬂ’idnmumbers to

art o e technol o re satisfied.: Additiona
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accel erated cooling using liquid nitrogen

products 11 ..
&n%cogPBBrnqLﬁ]'QXi de as the cooling mediumllI1l.
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eyelopmenbgtihe preaehtdgenton kas Biat foseek foaddnésstihe lshortcomings of a
t] al S ] b1

RO kSl ST aBE oL RERRS Sy BORONRH BUAE FRD BRbrosent

iimendien, poanufactaressisave deler faced tithrthe atuitually wxclusive options:

tenperature abuse studies VI. through application of .

dn apphepequd actiersdsadely ebyt ibvamonly ﬁ’g’qhér%ﬁ%ﬁei rpresiuct quality (i.e.

moni tqr'é Egzd@,gg “gﬁgg(,é}l_prgéégggg})yr es at all critical

control points throughout the processFeatures
Tir.adi tthepaduiyy adioeassidtd - pividegdhdaediamedas ensts are
unsui tabl e for prol onged storage (extended

ghel f -théywesjid hehieve qualityeut tfe ghetdifengas shoet. t her mal

treatnents are insufficient to elimnate, or reduce to

acceptBis mesent @ventiarhaimprto bespohd toyalidhresuplipnsaby: of

target mcroorganisns. In these cases, because the

flilli rdylnwmgwagembys pefjeviempleaniifiahle Foad SafetyvObiegiiiesdnatyelate to
900, ' ! .to enable

cnel § SR e R o AT Bl B o T ne

sihel f -ddivempdrEedttfied rbﬂaiP@wac&rsﬁeﬂnﬁet;taﬁ@pt to extend
shelf lives of their chilled products sone

. delivering products in which sensory quality is comparable with that achieved
with fresh or “as fresh” produce.

These outcomes would not be possible without obtaining knowledge of the
microbiological status of the raw materials, and the heat resistance and growth

- characteristics of the contaminants following thermal processing while held under

normal and abuse conditions during distribution and storage.

In order to ensure product safety throughout an extended refrigerated shelf life,
the present invention incorporates rapid cooling, preferably using chilled water and/or
liquid nitrogen or carbon-dioxide. The ftransit time (when the product cools from its
maximum temperature to its final core tem\perature) is product and pack specific and is
monitored and specified after heat penetration trials. Typically, the transit time is chosen
ensure there is insufficient time fo allow germination and outgrowth of the mesophilic
and thermophilic spore formers which must be assumed to be present in the raw
materials and which will survive the minimal fhermal processes that are delivered. A
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manuf acturers choose to over-process (i.e. the
processes are too |ong and/or at too high

WO ervpasBEBur es) . Over processing increases the PCT/AU2006/000812

i kel i hood of degradi ng pr oduct quality and therefore
the products present "as processed rat her than "as
fresh. In extrene cases, to codnt eract the
shortcomngs in refrigerated shelf life, manufacturers

\Maﬂnb c§6’|9@%@qh@ndérél’s‘cﬁ(§ﬁmﬁ|§e§ BrcddR@igharlir Rdusised @|’U§I|’[¥ losses and
-stabl e even t hough they market themthrough the

?Cf log?rslearhQut) Thi s neans their products are

d th hi |
pggsfe o8 rcRgyich o P Berdl Bah Be sebion 3o b SR Fad kratlenge
ttduts eSSy ol tertaihgrsvibllonling sedling an@tHeymaHﬁocesaH@@nWthehrapld
[ OV

" f h" i ) il ]

BBt B8 Mes1hE Rt bR peHbRNRE PHE i Er SRR e corrigrs.

Imiaéa“ctwemt?mcmlqtdom’mt iRiPbiSidlogisdliyt dhatierige the aeateqeb&tdrethew
1 Ves

d | f
oo BB AR oot el hBIRK IR oL et ek
adrefddiwarsgiry eot Willing tovp@eidd e&mmde@l shalbiesdartheic prodects in case

S GeiRRR BN Eb it PobRtr A hEBlsBn T Rlsliep,gan place

dests and ptutstke] pfocpdiats mpjamismmmoeamm\?ﬁe aﬂhqmsemerstey\able the
B FOTEH] ERSeil RetiaR) JE-AET T on v v eason why
t he Slﬁlef re e%?m%nttohgi%gve‘?s ﬂ@ﬂ@rt )?mlaé‘ﬁwakﬁ%ﬁﬁw gh%ﬁ’tsﬁéb‘?%ﬁ%cesses

The rati ado cturers has
cegentlydn UﬁﬁeFOH lnstama cmeﬂstfable abhlose lmmrtsamffnasn’tasto 25% weight

"s%fuhﬂg {étHe%Hg %%ﬁ 0y é’%%lﬁwgpﬁg ricSs bPa ( ng 24 Eans (each

een n er reason
mtin a qh“emsﬁ alefght prayind 21 2 ghteans el nrydtme@sﬁed significant loss in

ol ed eﬂ@p?récécsgﬁsjéf thé @htt iRvkrtiSn haad {;etdlﬁ@ea &%E?Welght losses to

processes uc s are insufricre
é&&sﬁhm@@béﬂ% potent| aI spoi l ers. Approach Because of

i nadequat e know edge of the nature, nunbers and heat
resi sgzcﬂ%‘@r? Hij thes shelbptaplerqoupterpasiso i9rga MagHiaciurrd Using the

eneémﬁvénﬂy@wcany BV Ripatiof dBduf] %@dumaﬂessema( dredthermal’
reslstant of hose n1croorgan|sns hat are known

nd
RIRESFTIRG| FIOUEISEEMAMEERING ose SHRSTiER el ol AribeiRe @1%@ splected.

By BSm O midiRisC SAIcRE] ShRBS SreddyEmEglk &g Tp@?f?oodé.t s
pOSS|bIeto devel op t her nal processes for a particular

f ood Bgpsussifite sligethahigiachievate wsth tigs ﬁt@@éﬂﬁtu&bﬂn&on ’
| evek?ﬁ%%@&{l]o&@g litaggglg F ucefétsex?gf maa@?sd%)raryvhlch they would otherwise

temppesiwdeadr es. Tradi tional heat treatnents for
refrigerated foods lack this specificity i.e. they are
t oo sksrmart afithe procsssy ehalienddetests qanrbe ipcarperates! aarfmished products

%h& Ekeéup‘beﬂ&!i B)rl Bl%%ﬁ:ﬁ%jmodelling in which the effect on shelf life of simulated
abuse conditions can be established.

MATERIALS AND METHODS
Apparatus

Trials have been completed successfully in Lagarde, Steriflow, KM and FMC
over-pressure retorts operating under full load conditions. The heating and cocling



and not safe throughout the proposed shelf life, or
they are over-processed and of poor quality.
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i npetus for the devel opnment of the present invention
has been to.seek to address the shortcom ngs of a | ack
of product safety, |ack of shel'? life, and poor
product quality. Prior to the present invention,

macheidales at rase b@xemdeeamtﬁeathum bigo ity tse@éh@éﬂe)d in other types of
excl usi ve o cou achleve safety -

d
?V?X/a%e?fh‘f%/%;‘tr%tqﬁ%t @Yﬁé’?&gpaf'%r%tﬂ%t copligity (i.
the products were over-processed); Il. they could
achi eve safety - provided the shelf life was short;
| phekddi could achieve quality but the shelf life was
short. e present invention ains to respond to al

three R@pllcafésprb?{ess'evalug%d ISFS'\A%}e%@fl cﬂ)’su %‘b&r!ét&‘?f high

guanti fiabl e Food Safety | ectives t
ct’%rf'%relé?tICd?mE@t%ifDOtUHeeq wdgmlymmﬂw@@nﬂcéw aodis@vR;trays that

| had ks p’a%ké@@:tmheeﬁéﬁﬁﬁ%ﬁalru%&‘ &%ﬁ%tt:@rq ?;Spélorlléf ssels soups,

and 11I1. |ver|n9 products in ory qu
op

i SUCERqPSt ods, infeph %@n%@wmmﬁaw thfwldlkuat ra@k wetghts and
FilEsperit@ey F@reé@hﬂﬁ@“v&dﬁ&%@’scd’fﬂﬂi‘oﬁs g q?e%9%§t i Sveights

r’cip h bt ai ni ng know ed'g
ST QUdhg "\teﬁbf"ttswpﬁﬁﬂéf?? g @Od%ﬁtdtétt M@Uh’eQﬂ us'redsh sommeecial
Gmdctﬂfe W6 té‘sh e fFb&sk %b%t&fheﬁhfao%ﬁl‘eg 3’5&% gﬁhﬁted thropgh the sides

(ﬂ‘l | owm ng thermal praocessi n%
aHd"&Beiedes it %S)dﬁ'}mthfgt ipkastmioRipN & theapradeet spdloas their tips

|Wer@ﬂ@lﬁlted & th& ﬁté"rrﬂalRfeﬁﬁéﬂ esﬁtg%ﬁdw&shﬁgétﬂmg%%nt@& SHPs) of the
eq. refrigerated shelf life, the pr

'H ?é'ﬁt‘?'ot?sf M@6¥por at es rapi d cooling, preferably using
chilled water and/or liquid nitrogen or

carbon-di oxi de. The transit tinme (when the product
cARLfnd oM i ts maxi mum tenperature to its final core

- tenperature) is product and pack specific and is

moni t OffinaRdd FRER dés@ﬁbéﬂf Be%w ulggtdet?qu;%cf R L9 ro'é %lrosducts that

Typically, the trans osen ‘ensur e
iYraheairested vsingar @mmd @mpgeatmrmmr@mpam dvarytressuve tycle at

Yetldth FPERRI 1'0'560 ahd LENRERDRNY e{rtd‘:w%Wa réngtE&Weg/r whi ch

must be assuned e present in eri s and

whi ch Tiel tbctﬁﬂkmé‘s\ﬁ%twé?e 0édy foRthekd Efdﬁﬁése‘gr%%éﬁﬁté \!Ué‘rte similar

deljvered. Ara cooling sequence also mnims
3\?@}’@{?81@%@%{}9&%@5{9@?%&1% quality |osses and

Nature of the heating and cooling media
i The arrangement of the packaged food in the processing vessel

1. The food type and its mass and thermal diffusivity

IV.. The nature and geometry of the packaging material that was used

Because of the differences that have been identified (in | to IV above), the
temperatures, the pressures and the processing times that were used in the various

heat processing cycles were different. Typical cycles that were developed a variety of
‘wet” products are shown in Tables 1 to 20.

For instance in the process trials with mussels, replicate evaluations were
conducted each consisting of six pouches that had been packed with 500 g mussels in a
single layer and with individual mussel weights ranging from 32 to 39 g (i.e. representing



yield | osses (cook out). The adequacy of hernetic
seal s can be denonstrated by conducting chall enge
WO e@ba3(4B5 ot est s) on contai ners foll ow ng seal POyAHRE6/000812
thermal processing and the rapid cooling regimes that
shal | be established under comgercial operating
condi tions. Manufacturers typically do not
m crobi ol ogi cally chall enge the heat seals on their
r'obrsit-gaseitog thephasdigst set wBighisisfandifidudliveholeamksseis )c Ghemadcouples

L1
o FlRl e Eh e TR ML L6 RSB pghoblt i raw un
m@eeqbtm:tssepi 150 dieat dheintinserece focatsditad thenthbinoal chatses (i.e. the slowest
%%Hr{iié&nts@%l-ﬁ{i%ﬁ% i Q% ng%«%}[ sPl ace tests and

rocedur ace to or performance of

heat 3%' t@§t3}0ﬁ8ﬁ’&l iR V\Fhk@’\ tRE Wa'nﬁb&fhp@s{] rﬁa‘dltb%teﬁrﬂﬁdﬂtéd/were located on the

unrestricte l'1ves present
iSeoentt leyer i dieys white thiedimeketyyasi i e frent pmpltupn of the retort, as this had been

sod in ?tﬁé‘féh?pepét%eoﬁ&ﬁ&tfé\’l i fSd B/e #hB gﬁ‘é‘@rrecﬁ: %aﬂnﬁ&f%ﬁ?acks for
shel f-stab | one I n cans suf

|RReesE GV?'H@“We‘-I"W?# n@urlWIWO%QSS@Vgléﬁmrhkgabrth%eeéorbwas operating
%Qélﬁ%"-‘iﬂ%\tdeéoﬁdi"d&% WK G tﬁ/@%sl(efi@[%&né‘”pégke@ \Mpﬂétﬂféﬁes that also had

aroun nmeans producers su
&egﬂiﬁﬁfvct\am Wf‘@'§58hﬁﬁ mUﬁ%ﬁeln anﬁiéloprs@&@rgbfégrmﬁcounlés (designated as
F’Fn%‘é%ﬂﬁerb%[&d‘é&{adéﬂi/t% thediegsbubhese wei ght | osses to
| ess than about 1% Conpared with their shelf-stable
counterparts, itenms manufactured using the current

i nvention typically ‘have superior of colour, flavour
RESWIEPR ural after thermal - processing. Products
denonstrating these superior quality attributes

iTlebleut eTigweHempethturaiang presstes, treatwsied for, processing, wherplssl
r the shelf life
trﬁ\gsgéélls'???g&zlh%ggrbﬁr%vér% u{eéa%gcg‘gentoe(lﬁnventl on,

manuf acturers woul d be able to target export markets
from whi ch Phase woul d Durhtieni se Tesperatireded Préssyrar t
of the process, chall en@dn)ests can®@k i ncor pakRagd on
finished products and ig.csupported &y predictive

nodel ling in which the effect on shelf life of

simul ated abude conditi é%s can be €93 abI i shed. 90

MATERI ALS AND3 METHODS Aggaratus 9o 90
4 50.0 90 90
5 3.0 70 60
6 3.0 40 0
7 15.0 - .
8 - - -




Trials have been conpl eted successfully in Lagarde,

Steriflow, KM and FMC over-pressure retorts operating
wareen3fed | | oad conditions. The heating and PCT/AU2006/000812

cool i ngschedul es that are developed in the invention

al so may be delivered in other _types of over-pressure

retorts that have the capacity for rapid cooling.

Packagi ng Replicate process evaluation trials were

ted usin vari,ety of high harrier-plasti
3R BirepSR et A Rt gt Ml ArGte B histe-snen
bowissis ampoddhay i dmaverippebsheaetpegtiostiCw t h the raw
materi a i —& ,
soups, sauc et foqds,.infant. foods and read
neal s) eachsaﬁeﬁ i ndi &dﬁg n pachemeé)ﬁtf%e and‘]?’fj5 gure
t enper atures represent| N wor st - cd<® condit iR
(i .e. the healiest net ﬁéﬁghts and/&t the | owedP fill
t enper at ures éﬁ product4%hat woul d used in
commercial practice). Totest the process, rep]%cate
t her mocoupl es3 wer e mounB&d t hr ough Yhe sides of1h he
pouches (or cpntainers)ig.mto the thggxckest portiqn of
t he product S0 t hat theh@ tips mereniocated at éhe
thermal centres (i.e. the slowest heating poin? or
SHPs) of the 4 ndividual 3:0test” pack®¥ Treatnment0 The
nmet hod that i% descri beib.®el ow was devel oped for a
range of products that were heat treated using a
ranped tenperature and ranped over-pressure cycle at
bet ween 900C and 1050C and between zero and 140 kPa,
respectively. The techni ques 'that were used for these
fablecs SEmiedantppra@itel ahs prestareSiaaitrhént fruvholésheldmussels in
acc rdLng to the follqmﬁng' L. Nature of the heating
RRYCTES AN PR QVeraRiPSsWe e gt Gngenent of the packaged
food in the processing vessel TIT. The food type and
its nmass arRhddeer nal  @urdtion Vi t Temperdtife nat Pressans
geonetry of the packagi(gnyraterial (¢¢yat was uqrPa)
Because™0 ' _ ' L
(inl to IV above), the tenperatures, the pressures
and the processing tinmed.5that were108ed i n thetagari ous
heat processiqng cycles ygre differgpi. Typical gycles

that were devel oped a variety of " " products are
shown in Tabl%s 1 to 20.3O \4\85 ‘FZO
5 3.0 70 70
3.0 40 0

6
7 15.0 - -
8




For instance in the process trials with nussels,
replicate eval uati ons were conducted each consisting
woRoosi1s34gpuches that had been packed with 500 PCTYAPS®LH00812
in a single layer and wth individual nussel weights
ranging from32 to 39 g (i.e. gpepresenting”worst-case”
or the heavi est net weights of I ndi vi dual whol e
nmussel s). Thernocoupl es were nounted through the sides
f \
oried. APHE R b S oY bR o ol sl
t prsiches incamoveepressuzes. retdﬁfeﬁtépé%st heati ng points or
SHPs) of
i n which thgh%ggrnocouPhE&o“ad bﬁgﬂ om
| ocated on the second ffy of traym
was in the o1a D0 0RO he re —aS
been found in'the tenpera?ure dlstr@'utlon trléﬂé to
be the preferped |ocatigpsof test pagks for prqggss
eval uati on stuydies. Durlng al | process evaluatlon
trials the refort was o ating: und®P ful | -1 0ad40
conditions wi #h the two Daskets bei Hip packed wildd
pouches that glso had begg f|IIed wizph whol e- shgf |
nmussel s. In adgdition seve thernDc upl es (designated
as "Free") were | ocat ed H Jacent to*he filled
pouches. RESULTS Tabl e 15.0Ti me-tenperature and -
pressure treagment for processing whol e-shell nussels
I n pouc
HHM|onTmmmaUHePH5&Me(mn)(Oq (kPa) 1 7.0
80 70 2 4.5 92 90 3 3.0 90 90 4 50.0 90 90 5, 3.0 70
60akde 8. Dinddtedperaibrefand preSsure treatimipt for Brocessing in-shell
5 T4dT80 b SRBENAIHAGAIPAEARILELIRALIRN % Processi ng
ol e- nussel s” I n pouches In an over-pressure
retort at 950C Phase Duration Tenperature Pressure

Phase Time Temperature Pressure
(min) (°C) (kPa)
1 15 90 80
2 40 90 90
3 80 50
4 40 20
5 15 20 0
6 20 - -

Table 6. Time-temperature and pressure treatment for processing in-shell
80-90 g abalone in pouches in an over-pressure retort at 95°C

Phase Time Temperature Pressure
(min) (°C) (kPa)
1 15 95 95
2 25 95 100
3 80 50
4 5 40 - 20
5 15 20 0
6 20 - - -




(mn) (0C (kPa) 1 7.0 80 90 2 4.5 97 110 3 3.0 95 110
4 16.0 95 110 5 3.0 70 60 6 3.0 40 0 7 15.0 - - 8 - -

WO 200ahB3B83. Ti me-tenperature and pressure treaP@BAU2(06/000812
whol e-shel |l mnussels in pouches in an over-pressure
retort at 101 OC Phase Durati opy Tenperature Pressure
(mn) (0C (kPa) 1 7.0 80 90 274.5 102 120 3 3.0 101

120 4 5.0 101 1_20 53.070 706 3.0400 7 15.0 - - 8
“Table TaPinfe-tempEraterel MNBERULY BeMENOEHDUESING iRahaENt
f or _whol e- shel | ssels in pouches | Bﬁ?g @Dver-pressure
r&9P ¢ akelong BROUSHES B aDVRI PETSHENDE P& Cpr essure
(min) (OCY (KPa) I 7.0 80 90 2 4.5 107 140 3 3.0 105
140 4 2.5 HHasd40 Time Temperature Pressure
(min) (°C) (kPa)

1 15 100 100

2 17 100 105

3 80 50

4 40 20

5. 15 20 0

6

20 - -

Table 8. Time-temperature and pressure treatment for processing in-shell
5  80-90 g abalone in pouches in an over-pressure retort at 105°C

Phase Time Temperature Pressure
(min) (°C) (kPa)

1 15 : 105 105
2 13 . 105 120
3 80 50
4 40 20
5 15 20 0

6 20 - -

Table 9. Time-temperature and pressure treatment for in-shell 95-100 g

abalone in pouches in an over-pressure retort at 90°C

Phase Time Temperature Pressure
(min) (°C) (kPa)

1 15 90 80
2 38 90 90
3 80 50
4 40 20
5 15 20 0

6 20 - -




53.070 70 6 3.040 0 7 15.0 - - 8 - - - Table 5.
Ti me-tenperature and pressure treatnent for processing

w0 peoshad4Bs 80- 90 g abal one in pouches in an PCT/AU2006/000812
over-pressure retort at 900C Phase Tine Tenperature
Pressure (mn) (0C) (kPa) 1 15 90 80 2 40 90 90 3 5
80 50 4 5 40 20 5 15 20 0 6 20°°- - Table 6.
Ti me-tenperature and pressure treatnment for processing

bR, Tifelteth datBRA RN Rebdurd RBSHRRML fof irBéhell 95-100 g
over-pressure retort at 950C Phase Tine Tenperature

BPaoaR EPQUENAS INANover-prassyreretost af95%% 2 25 95 100 3 5
80 50 4 540 205 15 20 U 6 20 - -Tabte T-

Ti me-t enpeipphye e and TmRSSUr € T mpéraRire forpgsgg%sy ng
in-shell 80-90 g abalgg i n poucheg)in an kPa
over-pressurg retort ¢ 1000C Phagge Time Te arure
Pressure (rrig) (0C) észa) 1 15 185_()) 100

100
3 5 80 50
4 5 40 20
5 15 20 0
6 20 - -

Table 11. Time-temperature and pressure treatment for in-shell 95-100 g
5 abalone in pouches in an over-pressure retort at 100°C '

Phase Time Témperature Pressure

(min) (C) (kPa)
1 15 100 100
2 15 100 105
3 80 50
4 40 20
5 15 20 0
6 20 - | -

Table 12. Time-temperature and pressure treatment for in-shell 95-100 g
abalone in pouches in an over-pressure retort at 105°C

Phase Time Temperature Pressure

. (min) (°C) _(kPa)

1 15 105 105

2 11 105 120

3 5 80 50

4 5 40 20

5 15 20 0

6 20 - -




2 17 100 105 3 580 50 4540 20 5 15 20 0 6 20 - -

Tabl e 8. Tine-tenperature and pressure treatnent for
w@e@easaBng i n-shell 80-90 g abal one in poucheBCT/AU2006/000812

over-pressure retort at 1050C Phase Tinme Tenperature

Pressure (mn) (0C) (kPa) 1 15 105 105 2 13. 105 120

1

3580504540205 1520 0 620 - - Table 9.
Ti me-tenperature and pressure treatnent for in-shell
95aHe 03 dgrimkaéemperature pod plessuretreatm@ dor-yakiessS twed' r et ort

(el B3 e 5nd BOBT=8 "5 s st e SIOHASE'S 1

20 0 6 20 -

- Tabl e 10. Time-tenperature and pressure
treat ment fRinasien- shel Ting6- 100 Jenlpelatose i N Peosdies i n
an over-pressure retofinat 950C PHG)e Ti ne Teipay ature

Pressure (mn) (00 (kPa) 95.0 100

2 Note 1,2,3,4,5 95.0 110
3 3 70.0 60
4 5 . 40.0 30
5 20 25.0 0
6 15 - -

1. Pumpkin and cous-cous in 200 g cup Hold time = 50 min

2. Custard in 200 g cup Hold time = 50 min

5 3. Chicken and corn soup in 400 g cup Hold time = 60 min
4. Cashew chilli and marsala in 100 g pouch Hold time = 46 min
5. Rice in 100 g pouch Hold time = 37 min

Table 14. Time-temperature and pressure treatment for various “wet”

10 products in plastic cups and pouches in an over-pressure retort at 101.5°C
Phase Time Temperature Pressure
(min) (°C) (kPa)
1 12 101.5 100
2 Note 1,2, 3,4,5 101.5 120
3 3 70.0 . 60
4 5 40.0 30
5 20 . 25,0 0
6 15 - -
1. Pumpkin and cous-cous in 200 g cup Hold time = 32 niin
2. Custard in 200 g cup Hold time = 32 min
3. Chicken and corn soup in 400 g cup Hold time = 43 min
4. Cashew chilli and marsala in 100 g pouch Hold time = 29 min
15 5.

Rice in 100 g pouch Hold time = 24 min



115 95 95 2 22 95 100 3 580 50 45 40 20 5 15 20 0 6
20 - - Table 11. Tine-tenperature and pressure
wo e@atiaast for in-shell 95-1 00 g abal one i n pPOT/AE2006/00812
an over-pressure retort at 1000C Phase Tine
Tenperature Pressure (mn) (0Q, (kPa) 1 15 100 100 2
15 100 105 3 58050 4540 205 15 20 0 6 20 - -
Tabl e 12. Tine-tenperature and pressure treatnent for
i Tebthed. ITiB&tdhergtushandpressure prearesd far vageus “wet”

over - pressur.e-ret 0 ] re
B o G R i A TS AR e R T
580504540 205 15 20 0 6 20 - -Table 13.

Ti me- t enperPitasee and Timessur e Temperatuite f or Preasiuoes
"wet" products in pldstinc cups and’@ouches i kBa)
over-pressurd retort at2 950C Phas®#50 ne Tenpef@d ure

Pressure 2 Note 1,2, 3, 4, 5 105.0 125
3 3 ‘ 70.0 65
4 5 40.0 30
5 20 25.0 : 0
6 15 - -
1. Pumpkin and cous-cous in 200 g cup Hold time = 27 min
2. Custard in 200 g cup Hold time = 27 min
5 3. Chicken and corn soup in 400 g cup Hold time = 37 min
- 4, Cashew chilli and marsala in 100 g pouch Hold time = 24 min
5. Rice in 100 g pouch Hold time = 20 min

Table 16. Time-temperature and pressure treatment for various “wet”
10  products in plastic cups and pouches in an over-pressure retort at 110.0°C

Phase Time Temperature Pressure
(min) (°C) (kPa)

1 12 110.0 100

2 Note 1,2, 3,4,5 110.0 120

3 3 70.0 70

4 5 40.0 35

5 20 25.0 0

6 15 - -

Pumpkin"an‘d cous~-cous in 200 g cup Hold time = 22 min
Custard in 200 g cup Hold time =22 min

Chicken and corn soup in 400 g cup Hold time = 31 min
Cashew chilli and marsala in 100 g pouch Hold time =20 min
Rice in 100 g pouch Hold time = 16 min

o > nh =

15



(mn) (0C) (kPa) 1 12 95.0 100 2 Note 1, 2, 3, 4, 5

95.0 110 3 3 70.06 045 40.0 305 20 25.006 15 - -
w@200p0833k3 n and cous-cous in 200 g cup Hol d tiPEI/AU2®6/000812

mn 2. Custard in 200 g cup Hold time = 50 mn 3.

Chi cken and com soup in 400 g gup Hold tinme = 60 mn

4. Cashew chilli and marsala ifT 100 g pouch Hold tine

=46 min 5 Rice in 100 g pouch Hold time = 37 mn

VR T g BERE LA PR LeRERET Bk St oS Bl
dpetdued)-grodsiuLins0r3h @ plastid cup8 In abBritasstrd igi@rt at 95°C

Tenper at te—Presstre—{mr—(06—(kPa)r—1+—32-101-5-100- 2
Note 1, 2, 3Step, 5 Téhperat@@® 3 3 TitheD . 60 Pies&suid. 0

30 520 . 25.0 0 6 15 - PunpKjfingnd cousgegyls in
200 g cu i = s j
Hold time = 32 min 3. i'cken and coFn soup in 0g

cup Hold tinme2= 43 nmin AR6.Cashew chdlli and nmat@al a in
100 g pouch Hgld tinme =gghmn 5. Ryge in 100 gogpouch
Hold tinme = 24 m nTabl e Time-tepperature a
pressure treatﬂrrent for ﬁq ous "vvetmproducts F@O

pl astic cups &nd pouche®P5t an ovef6fressure r&@brt at

1050C ‘ 6 90.0 2.0 60
7 60.0 2.0 30
8 45.0 5.0 20
9 400 6.0 10
10 38.0 5.0 1

Table 18. Time-temperature and pressure treatment for companion animal
(pet food) products in 80-90 g plastic cups in an over-pressure retort at
100°C ‘

Step Temperature Time - Pressure

(°c) (min) (kPa)
1 70.0 50 30
2 101.0 10.0 105
3 101.0 1.0 105
4 100.0 1.0 105
5 100.0 25.0 105
6 90.0 2.0 70
7 60.0 2.0 40
8 45.0 5.0 20
9 40.0 - 6.0 10
10 38.0 5.0 1
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Phase Tinme Tenperature Pressure (mn) (C (kPa) 1 12
105.0 105 2 Note 1, 2, 3, 4, 5 105.0 125 3 3 70.0 65 4

wW®2006/183480 5 20 25.0 0 6 15 - - 1. Punpki n andPCT/AU2006/000812

cous-cous in 200 g cup Hold tinme = 27 min 2. Custard
in 200 g cup Hold tinme = 27 min 3. Chicken and corn
soup in 400 g cup Hold tinme =27 nmin 4. Cashew chilli
and marsala in 100 g pouch Hold tinme = 24 min 5. Rice
[ 0 pouch Hold ti = 20 mn Tahle 16. . .
Tk, 1 R tperlie apf Bssie fEARRe HRR Cor GNP Y
'(p&tibod) ppstiictssiniB0-90l @sihsti dphh anevarQreditte iefors
Qyuer-pressure retort at 110.0 OC Phase Tine

'ﬁé rature Pressure (mn) (00 (kPa) 1 12 110.0 100 2
Note 1, 2, 3..4 , S +10.0 20 5 5 (0.0 /04 5 40.0 35
5 20 25.0 0 Bef5 - - T."p?{?%'ﬂﬂ?i'n andM€ous- cofife$s¥re00 ¢
cup Hold time = 22 min £C)Custard (min)200 g cupPapl d
time = 22 mnq3. Chi CKE€ryggnd corn sugp 1 N 400 GsLup

Hold tinme = 3,1 mn 4. ew chilll _and marsa in
100 g pouch Hgl d tine :ﬁ%ﬁlm n 5. lffé'ge in 100 %ﬁ)pouch

Hold time = 18 ninTabl €060 Ti ne-tehPerature ahtd
pressure treagnment for fsrpani on ani el 110
5 105.0 16.0 ' 110
6 90.0 2.0 70
7 60.0 ' 2.0 40
8 45.0 5.0 20
9 40.0 6.0 10
10 38.0 5.0 1

Table 20. Time-temperature and pressure treatment for companion animal
(pet food) products in 80-90 g plastic cups in an over-pressure retort at
110°C

Step Temperature Time Pressure

(°C) (min) (kPa)
1 70.0 5.0 30
2 111.0 10.0 120
3 111.0 1.0 120
4 110.0 1.0 120
5 110.0 11.0 120
6 90.0 2.0 80
7 60.0 2.0 50
8 45.0 5.0 20
9 40.0 6.0 10
10 38.0 5.0 1

In summary; the data from the trials using the process schedules shown in
Tables 1 to 20, confirm that the ramped time-temperature combinations selected were
all sufficient to deliver minimum F, values of greater than 20 min for mussels and
between 30 and 100 min for the other products that have been produced using the
technology. These data indicate that in all cases the processes were equal tb or greater
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15

20

(pet food) products in 80-90 g plastic cups in an
over-pressure retort at 950C Step Tenperature Tine

w@e@sasies (0C) (mn) (kPa) 1 70.0 5.0 30 2 96, BCT/AUR006/000812

100 3 96.0 1.0 100 4 95.0 1.0 100 5 95.0 46.0 100 6

90.0 2.0 60 7 60.0 2.0 30 8 45,0 5.0 20 9 40.0 6.0 10
10 38.0 5.0 1 Table 18. Ti me-tZ%rrperature and pressure
treatment for conpanion ani mal (pet food) products in

Hm9 oyieled Fbr rfonCptBRolyfic BIbsHtRIm Bb@BSUM SvHiGH @ehndihat they are at
1000C, Step Tenperature Tinme Pressure

. . , OC)'(m”)-(kqi’EQ'
ipagipiwipethesexgcommended by vayiops S3opdf\ianuactUring g cliceayisetines for
thee £8Babriddd& 16o®5. 0 105 6 90.0 2.0 70 7 60.0 2.0 40 8
45050209 400 6.0 10 10 38.0 5.0 1Tabl e 19.

Ti ne- Thegeepratesses aRek AR thahsaMcERND satsfy pertuensdaty
ggr%cré?rlls in products in which B. cereus spores may be present. With respect to B.
cereus spores with maximum Dg, values of 3.2 min (Carlin et al, 2000), the processes
described in Tables 1 to 20, will deliver between 6D and >30D cycles. Whereas for B.
cereus spores with maximum Dy, values of 6 min (Carlin ef al, 2000), the processes
described in Tables 1 to 20, will deliver between 3D and >15D cycles.

It is the ability of the invention to deliver thermal processes that are more severe
than those recommended with conventional heat treatments for refrigerated foods (while
maintaining “as fresh” characteristics) that enables the refrigerated shelf life of these
products to be extended beyond those which were previously achievable.

it will be appreciated that the technology that has been developed and
demonstrated in the trials described herein will be applicable to a range of products
including rice, pasta, noodles and beans, as well as fresh perishable materials such as
meats, fish, molluscs, crustacean, poultry, dairy products, infant foods, soups, sauces
wet dishes (i.e. ready meals), companion animal (pet) foods and selected fruit and

vegetables

Pet Food

Ingredient Proportion of batch (%)
Chicken Frames (Minced) 50.0

Diced Beef 30.0

Water 147

Cereal Protein 2.0
Carrageenan (kappa) 1.8

Potassium Chloride 0.10

Vitamin Mineral Premix 1.1

Colour 0.30
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16

(pet food) products in 80-90 g plastic cups in an

over - pressure
wee@s4as34es (0C)
110 3 106.0 1.
90.0 2.0 70 7
10 38.0 5.0 1
treatment for

PoRQue: pl ast i

retort at 1050C Step Tenperature Tine

(mn) (kPa) 1 70.0 5.0 30 2 106POI/A02®6/000812
0 110 4 105.0 1.0 110 5 105.0 16.0 110 6
60.0 2.0 40 8 452.0 5.0 20 9 40.0 6.0 10
Table 20. Ti me-tgrrperature and pressure
conmpani on ani mal (pet food) products in

C cups in an over-pressure retort at

1100C Step Tenperature Tine Pressure (0C) (mn) (kPa)
1 70. MikceCchfked framks 13 hnd)0. 0 120 3 111.0 1.0 120 4

110.0 1.0 120

5 110.0 11.0 120 6 90.0 2.0 80 7 60.0

2. 01.50i@ besf 010BMme 205 <na)0. 0 6. 0 10

Ill.  Add chicken and beef to steam-jacketed mixer

V. Add water

V. Add remaining ingredients

VI. Begin mixing

VIl. After 5 minutes turn on steam

VI, Heat to 85°C

IX. Fill and seal

X. Heat process and cool

Xl. Store chilled at < 4°C.

Chicken and Corn Soup

Ingredient Proportion of batch (%)
Water 41.8
Sweet Corn Puree 24.0
Potatoes 10.0
Chicken Stock 6.0
Chicken 6.0
Onions 3.0
Potato Starch 3.0
Modified Starch 1.8
Sugar 1.5
Salt 1.3
Hydrolysed Vegetable 1.0

Protein
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10 38.0 5.0 1 In sumary, the data fromthe trials
usi ng the process schedules shown in Tables 1 to 20,

W@ owhi183B8: hat the ranped tinme-tenperature conbPCEAUI06/000812

sel ected were all sufficient to deliver mninmm Fp
val ues of greater than 20 mn for nussels and between
30 and 100 mn for the other p?7oducts t hat have been
produced using the technol ogy. These data indicate
that in all cases the processes were equal to or
gr'd¥t%ert han 12D cycles for ngn?’- proteol ytic Costridium
' whi ch neans t hat y are at |east tw ce
t %ﬁéﬁ%mnded by vari ousbgod Manuf act uri ng
Tptﬁi%ﬁtjc%%tigég delines for thesg categories of foods.
hese processes were also nore than sufficient to
sati sfy product safety concerns in products in which
B. cereus spores nay be present. Wth respect to B.
qgbeatrgpores Wi th maxi num D9 val ues of 3.2 mn
(Carlin et a/, 2000), the processes described in
TabliesBldnd xanthn gurh Witdebgarer bet ween 6 and >30D
cycl es. Whereas for B. cereus spores w th nmaxi mum D90
val heddsfwaeniorsigabaidcketedtvatll , 2000), the processes
described in Tables 1 to 20, w |l deliver between 3D
andll>BsoinRees. It is the ability of the invention to
deliver thermal processes that are nore severe than
t hd¥e A SR CAMWCRIRKILHOEM ChigKRD: ORBAS tr eat ment s
for re@ri Eerf\ted foods (while maintaining "as fresh"
chaY‘ac % lse@gs that enables the refrigerated shelf

Iif\ﬁ' %ddtrjéﬁ%ﬁwi iggééﬂe?\tsto be extended beyond those

whi'ch 'were pre y achievable. It will be

appf; e ARt LGal/RiithdGunk %Q,grgl ogy that has been

devel oped and denonstrated in the trials described
haygi rComtihlie REatMBRINCHE hix FicRed g¥ge Oof products
including rice, pasta, noodl es and beans, as well as

f r €6h Hotd &STECIwinimingri al s such as neats, fish,

nmol | uscs, crustacean, poultry, dairy products, infant
f oodls Filkangosaal sauces wet di shes (i.e. ready neals),
conmpani on ani mal (pet) foods and selected fruit and
ve@n& dlsiabpropess #abepd ngr edi ent Proportion of batch (%

Chi cken Franes gM nced) 50.0 Diced Beef 30.0
Xll.  Store chilled at < 4°C

Pumpkin and Cous Cous

Ingredient Proportion of batch (%)
Water ‘ 215
Pumpkin Puree ' 60.0
Cous Cous 10.0
Butter 3.0
Modified Starch 1.30
Sugar 1.50

Salt 1.20
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Water 14.7 Cereal Protein 2.0 Carrageenan (kappa) 1.8
Pot assium Chl oride 0.10 Vitamn Mneral Premx 1.1

wW@006083485 30Pr ocedure: |. Mnce chicken franmesPCBAIRJ06/000812

I1. Dice beef (10 mm- 15 nm I11. Add chicken and
beef to steamjacketed m xer M Add water V. Add
remai ning ingredients VI. Begin mxing VII. After 5
m nutes turn on steamVIII. Heat to 850C I X Fill and
j._g%}oux. Heat process and cgaly XI. Store chilled at
Uthi cken and Corn Soup I'ngredi ent Proportion of
t)‘;g}i%ég_(% Water 41.8 Sweet oGy n Puree 24.0 Potatoes
10. 0 Chicken Stock 6.0 Chicken 6.0 Onions 3.0 Potato

Staficdh G Modi fied Starchglag8 Sugar 1.5

Procedure

I. Add water and cous cous to steam jacketed mixer.

I. Heat to 60°C. Allow to stand for 10 minutes to prehydrate cous cous.
lll. Blend xanthan with sugar ‘
IV. Add pumpkin puree to mixing vat
V. Add butter and remaining ingredients
VI. Heat to 92°C
VII. Store at >65°C
VIIl. Filland seal
IX. Heat process and cool

X. Store chilled at < 4°C.

Custard

Ingredient Proportion of batch (%)
Full Cream Milk Powder 11.6
Water ' 77.27
Sugar 7.30
Modified Starch (1422) | 2.10
Flavour | 1.00
Vegetable Gums 0.40
(carrageenan, xanthan)

Colours 0.20
- Salt 0.13
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Salt 1.3 Hydrolysed Vegetable 1.0 ProteinChives 0.3
Xant han Gum 0. 2 Ri bonucl eotides 0.1 Procedure: 1I.

w@b@ad3xant han gumwi th sugar 11. Add water toPCT/AU2006/000812

steamjacketed vat I11. Begin mxer |IV. Add potatoes,
corn, chicken stock, chicken, onions V. Turn on steam
VI. Add remaining ingredients Kni1. Add sugar/ xant han
gum m xture VIII1I. Continue heating until the mx
Pestelee 920C | X, Hold at 750C mnimum X. Fill and seal
XI. Heat process and cool Xlil. Store chilled at 40C
Punpk Blendrgdinfsosith $ugras | ngredi ent Proportion of batch
(%9 Water 2 1.5 Punpkin Puree 60.0 Cous Cous 10.0
Butlt. e Ad8 waitdvtia sfeaedjaStededvatl. 30 Sugar 1.50 Sal t

1. 20Fl avour 0.80 Spices 0.50

lll. Begin mixer

IV. Add sugar and gums

V. Mix for 2 minutes

VI. Add remaining ingredients
_VII. Heat to 92°C
VIII.  Fill and seal

IX. Heat process and cool

~ X. Store chilled at £ 4°C

Cashew Chilli and Marsala

Ingredient Proportion of batch (%)

Water 36.0 '

Egg Yolk 2.0

Sunflower Oil 12.0

Spices 5.0

Mushrooms, fresh 5.0

Sugar’ 3.4

Salt 1.8

Cashews- Crushed 5.0

Marsala 18

Butter, Unsalted 8.0
 Modified Starch 2.4

Xanthan Gum 0.33

Vinegar 0.50
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Xant han Gum 0. 20 Procedure | . Add water and cous cous
to steamjacketed mxer. Il. Heat to 600C. Allowto

wor@ad3f#es 10 m nutes to prehydrate cous cous.PCT/AD2006/000812

Bl end xanthan with sugar |1V. Add punpkin puree to

m xing vat V. Add butter and remaining ingredients V.
Heat to 920C VI|. Store at >65C VIII. Fill and seal

| X. Heat process and cool X. Store chilled at < 40C.

st ar,d. | ngredi ent Proporti of batch (% Full Cream
afﬁ‘é“%‘g?/%%‘g 11.6 Water 77. Z(S;Q%ugar 7.30 Modifi ed

(carrageenan, xé_nt han) Col ours 0.20 Salt 0.13Procedure
\:?oéldglréd guns with sugar Il. Add water to
steam | acketed vat I11. Begin mxer IV. Add sugar and

QU Ygd Meaterft95temTaBkbt&S mixer

[. Begin high-shear mixer.

lil. Slowly add egg yolk, suhflower oil, xanthan gum and softened butter
IV. Mix for 5 minutes
V. Turn off high-shear mixer
VI. Turn on stirrer
VIl. Add sugar, spices, mushrooms, salt, cashews, starch and colour
Viil. Add marsala and vinegar
IX. Begin heating
X. Heat until mix is 92°C .
Xl. Fill and seal
XIl. Heat process and cpol

XIll. Store chilled at < 4°C

Rice

Ingredient Proportion of batch (%)
Cooked Rice 100%

Procedure:

I. Add 200 kg of water to steam-jacketed mixer
Il. Bring water to the bail

IIl. Add 50 kg of rice

IV. Heat until cooked (~15 minutes)

V. Drain off excess water

V1. Fill and seal



VI. Add remaining ingredients VII. Heat to 920C VII1I.
Fill and seal I X Heat process and cool X Store
wa@hbiobl1zasmat 40C Cashew Chilli and Marsal a | ngr€rAEQ106/000812
Proportion of batch (% Water 36.0 Egg Yolk 2.0
Sunflower O 1 12.0 Spices 5.0 Mushroons, fresh 5.0
Sugar 3.4 Salt 1.8 Cashews- Crilshed 5.0 Marsal a 18
Butter, Unsalted 8.0 Mudified Starch 2.4 Xanthan Gum
0. 98. ViR @rdcels afdasamel Col our 0. 30 Procedure: |
Add water to steamjacketed m xer Il. Begin high-shear
M \K#r . Stbrel chillBdeitkyi°@dd egg yol k, sunflower oil,
xant han gum and softened butter IV. Mx for 5 mnutes
V. Turn off high-shear mxer VI. Turn on stirrer VII.

Add sugar, spices, nushroons, salt, cashews, starch
and colabla 21 shows typical contamination levels that have been identified as

5 potential contaminants of various food ingredients.

Table 21. Potential microbial contamination levels in food ingredients

Ingrediént Aerobic Plate Count Spore Count
“ (log4, CFU/g or cm?) (logs CFU/g or cm?)
Mixed spices , 6.0-8.4 58-7.9
Paprika 7.0 ‘ 7.1
Pepper, black 8.0 8.1
Pepper, white 5.6 4.1
Sugar <2.0 <1.0
Starches <3.0 <1.0
Beef (frozen 2.5 <1 (est.)
boneless)
Lamb (frozen 3.3 <1 (est.)
boneless) ,
Pork (chilled 25 <1 (est.)
carcasses)
Poultry (chilled 3.8 <1 (est.)
birds)
Fish (frozen) 3 -5 (est.) <1 (est.)
Vegetables 3.6~75 " <3-4(est)
(unprocessed)

Table 22 shows typical sheif-life of refrigerated foods that have been produced
10 by the present invention and, for comparative purposes, the shelf-life of similar foods
using the prior art methods that are on the market.
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. +loancla & In o4 + 1o 1 + al
Iet1TmousS T1Tat alr © UIT TircT1TTar AT . aUI T LL Iyplbal

VI1I. Add marsala and vinegar | X Begin heating X
Heat until mx is 920C . XI. Fill and seal XIl. Heat

weewoasEsand cool XiI1. Store chilled at 40C RIT/aU2006/000812

I ngredi ent Proportion of batch (% Cooked Rice 100%
Procedure: | . Add 200 kg of water to steamjacketed
mxer Il. Bring water to the B8il I11. Add 50 kg of
rice V. Heat until cooked (-1 5 mnutes) V. Drain off

cess r n eal VI1. Heat process and
385'? 2 | yplcglﬁ\ﬂeg “gn‘i’fjr?éﬁ edafjﬂ Table 2 1 shows
01 am nati ol Teyelrs thclt ave been (dentifl
%g‘f,’)‘g?éﬂﬁf cont ari nant&TEty arli oBVERRD | nqg'é%ﬁe@ﬁ? Eg)
abl e 21. Potential nicpebteds ca nt am nation levels in

I FaYald arh nafnlobl e 22 chnouce f\uo_i cal chaolfl _lifao nf
jHl AT A RAY) L T T T A A

ood
\WAv AV | T U AT 11T TCAOT —. 1T TOVIO

H@éirfngdarat ed foods that<|2avdeysbee nUptoé omethsby t he 700

rocaont 1o st | oA o £ o -0 oy Ny -nocoQ thao-
I CoOoCTIU T 1TveTio T Ot arl y 1T7U1 \JUII’J I atT VC PUTPpUST T, C ITC

sBelds-1ife of siml ar| f8ddslaysi rgUpIthpmnﬁTs art > 500

sRempkinjand cofis-eeds i gar akdd dapdds SRAMARYNTHSe > 300
echmnotogy—supporting—the present—nventiomr—gam——

ﬁb‘ﬁﬂiﬁ’or ate: |. Deter|m héRidgws of| Hedr 6 mesithst ance> RO
atue of target m groor anls 1 sihed

(Q%?W chifi andgpaigalet §. £ A2 dBKY el| oBRENE Menthisher maP 300
PRASESSI Mg and Tapt 0 [COQTIMg sThieqUt es ror serecred.

Abalone '<10days | Upto 12 months > 3,000
Whole shell mussels <10days | Upto 12 months > 3,000
SUMMARY

The technology supporting the present invention can incorporate:

l. Determination of heat resistance (D valués) of target microorganisms in finished
(commercial) products.

Il. | Development of thermal processing and rapid cooling schedules for selected
low-acid and écid foods packed in hermetically sealed containers sufficient to
render these products microbiologically stable when stored at < 4°C and to

- satisfy the appropriate Food Safety Objectives (FSOs) for these categories of
foods.

I, Validation of thermal processes via
Heat penetration trials
Microbiological challenge tests

V. Modelling growth characteristics of target microorganisms under standard and
“abuse” conditions.

V. Monitoring temperature-time profiles throughout the cold-chain.

VI. Development and specification of HACCP plans covering production and
distribution.
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| ow-acid and acid foods packed in hernetically seal ed
containers sufficient to render these products

wWOR@e0bi483 ogi cal |y stabl e when stored at < 40CP@mnadUL@6/000812

satisfy the appropriate Food Safety Cbjectives (FSOCs)
for these categories of foods._II1Il. Validation of
thermal processes via Heat peﬁet ration trials

M crobi ol ogi cal challenge tests IV. Mdelling growth

whar agbeélbpm&a@ﬁof@fnc%&b@ghamr@nwwecmmésts to monitor and

st andard abyse itions . Monitorin
t enpefFaf [H?E‘et'ﬂ‘i‘?ﬂ”*ﬁr"éf‘?r "é%d“ctsﬁ?'élﬁ’grRS’HPhﬁ%éuQso?rég DRai n.

V Q cification o

Woer REGUBPSlingtSn SRFoRCLERMGER Shehe iRl B papnoratee
of m whcbds)mhm@ingadntlczh&bhtaﬂ@emm(@mh) desnd Biaotfestuss oftheat
nmoni t Qr _and on roI the integrity of hernetic seals on
pouchBr pos %5(?8 o%s "trays. VII1. Regular auditing (via

9& ect ﬁﬁﬂu V\éﬁq%'ﬁéﬂ Bt E?'F orMaRGESHT gﬁg?c) el‘?sf, r& Sﬁrﬂ Iga%c with guidelines
generate e oring cri giocal eont RE S

( CCPs pf @A angl, aammufed Laneualfvahidationmf oe‘egsteds ﬂa@ﬂs I X.
Annual_validation of performance of retorts to ensure

&onpl PEasees Mingvihnas, FeédiZet/SERB &ld, as required,

at| on of new retort X. Process

N O e P A O

“support and training to satlsfy regul atory

r equiThe foatmocetbigg ieupdlolyp aessding td ©e fpwdeagww@qmroah rigliver

brcatSoeR s MR G AP (nkeraind Shel #EF ThE D3RGS SFine

kehedlbgsinoludéhe technol ogy include: Hi gh quality

col our, flavour and texture (due to mld heat

t r eat niigh)quakty edloct, Slageur dnd teetanedtiesltoasild e dleatment),
"natural ,” "no preservatives", etc. Refrigerated shelf
life ekusedis cendegromgtedaekiseshyphatraly “fopreaenwpiives’, etc.

chilled Froducts Current applications usi gfthe, )
pr esenBRefrige@ird shelfdfs exssedsthedin hweskielypicallffaund with chilled

?%hét%afduﬂ%ﬁt é;qﬁteﬁrb% lra@mg e hres&dinveRfiorPAIRMRN {2 @8ntAS sheff life
declaraagnsa dleggndrirr?g grg {h% bsa)mer properties of the packaging matenals)

Shelf life enables national (and international) distribution from one
manufacturing site. '

It will be appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments
without departing from the spirit or scope of the invention as broadly described. The
present embodiments are, therefore,' to be considered in all respects as illustrative and
not restrictive.
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Shel f life enables national (and international)
distribution fromone manufacturing site. It will be

wappoasisst ed by persons skilled in the art thaPCT/AU2006/000812

numer ous variations and/ or nodifications may be nade
to the invention as shown in the specific enbodi ments
W t hout departing fromthe Spl?lt or scope of the
i nvention as broadly descri bed. The present

odinents are, therefore, to be considered in al
gggﬁgcts as illustrative and not restrictive.C ains 1.

A pr pe %Sﬁ‘rogg s fBf %y&%ﬁgﬁgﬁdoﬁggﬁ ﬂgﬂﬁé angvfeﬂgedalr%frii%eéated shelf

ext ended gera e cO 'si'n
f ood |mfeaccmnmtsmgner heating the food in the seal ed

cont ai ner géalfﬁ c?&{nh%dco%%r ature for a desired
va

period to I RACT e undesirtabl e m croorganisns |ikely
to be ﬂmeetmwmelfmpd inéhe serted eomtbinert @l destedianmprathee for a desired

heat ed feﬂﬁgi td |ﬂac§tH/Et%thHa bLitddiy mmrf&ﬁé}lii?rgg [l)lgg%%t lf)eo&egént in the food;

undesi rable m<cro pores | resen
the f o@dd wherein undeS| rabl e m croorgani sns pr esent

the f t L
o oor gont EALT SRS AL pbiaChisa, AR fipion o
f ood afundesifablsceissibial speres fikely tonkee presentpn tefeed;has an

extended r %Eﬁ‘ﬂgﬂrﬁ’n&e%ﬁvﬂg ﬁe&ﬁ&{g%ﬁlsg% (g)rJJé?\t Wtﬂ? ?0%% are substantially

according to c rod
sel ect énpctivaled ane otheolncrevaanisns ate wﬁverﬁa@iromerawgntamnatmg the

di shesrfowéfmrécggﬁﬁg s it Ine 386 KRAREA 3% R Perigerated

sauces, sSoups; sea
salm)nsbﬁIf ardi nes, nDIIuscs CTustacea ri ce, wheat,

beans, Tpasta noodl es, and pet foods. 3. The process
accof- d| rﬁ‘@ reresp éP?ﬁrQ'nQﬁFé?'éh”N mhlér%meafp%woﬂgctas P‘?‘@‘Ptﬁd from the

sem - r igghh ﬁnsfsh@(bibjegdyﬁr%@é@' W&r d;siﬁ‘as bRt FUO@§Q‘§§’[ and vegetables,
accor di n%dto any one of cl ai ns 3 wherein

cont ai §8 'P‘Ssaéléqa%@@@?ﬁ valymegdred @?%@Rﬁj '@6'H§'in§tt‘1'rf?g S@lfnon or
met al  GaRfnesdhRBGsc8 OGSt B&, Sice fidst eBndfdsta, noodles, and pet

foods.

3. The process according to claim 1 wherein the container is a rigid, semi-rigid or
flexible container.

4. The process according fo any one of claims 1 to 3 wherein the container is
selected from the group conAs_isting of metal cans, glass containers, flexible and
semi-flexible containers such as plastic or aluminium tubs, cups, bowis and
pouches.

5. The process according to any one of claims 1 to 4 wherein the extended
refrigerated shelf life is at least about three months at storage temperature of
about 4°C.

6. The process according to claim 5 wherein the extended refrigerated shelf life is
at least about six months.

7. The process according to claim 6 wherein the extended refrigerated shelf life is
up to about 12 months.

8. The process according to any one of claims 1 to 7 wherein the desired heating
temperature is between 80°C and 110°C. ‘
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sem -fl exi bl e contai ners such as plastic or alum nium
tubs, cups, bowl s and pouches. 5. The process

wa@ewonsi4eyy to any one of clainms 1 to 4 wherei nP€TaU2006/000812

extended refrigerated shelf life is at |east about
three nonths at storage tenperature of about 40C. 6.
The process according to clai mM°5 wherein the extended
refrigerated shelf life is at |east about six nonths.

7. The THOHB8SssaREeOMgnE clafin @Ivme%ﬁ &S térhserature is between
extended refrigerated shelf life is up to about

nont hs. 98C apdd BQ)cess according to any one of cI a| ns

pet wdbr TSOE S P58 1 G B e B GpefPiaght peat reatment

cl ai m 8s vheiediont frdre béﬁ%ehadartoegmmfrmw e i s between
900C and 100Q0C. 10. The process according to any one
of " cH&iTe drotess®cabrdingito claime 1D edierdin éreet eah treatnenhisrdaatbd out

out fr nutes. ' 11. The process
WD BLNREN o AR _

accordi ng aim rern the heat treatnment is

car r y8ariiirofd d@@c@%wg% cgln{i‘?q \Xﬁe rdfh Y lﬁe%t Hégt{ne-ﬁpg carried out

process according to reint

t r eat ngram petwegp band Adtminvtem bet ween 15 and 40

m nutes. 13. The process according to an1y one

cl ai g 'ﬁhqwoqegs\mggrgmﬁ tp gRY P‘&?JPHC'%'%I | fﬁ 2 Véhed?'”lﬂé%@i?'d cooling is

about 2{Gadaehbdlt Rt Ber hthuteThe process accordl ng to
claim 13 wherein the rapid cooling is between 30C to

50C perthe mu&@s atbordifaeo RRaME @S vheesho trd ragidtcdclityis ®@88veen 3°C to
of cl mgg& 4 wherein the food is cool ed to about
1Q0C or é3§9§ * The process according to any one of

L AR AU, HOBF e o e

t enper dbubest, 108@iok lesd. wat er and/or |iquid nitrogen or

carbon-di oxi de which are used as direct contact
r ef r ilgekhgraracess according to any one of claims 1 to 15 wherein the cooling is

carried ouf using a combination of cooling water at ambient temperatures,
chilled water and/or liquid nitrogen or carbon-dioxide which are used as direct
contact refrigerants. '

17. The process according to claim 16 wherein the rapid cooling step substantially
prevents both mesophilic and thermophilic microbial spores from germinating.

18. The process according to any one of claims 1 to 17 carried out using over- or
positive pressure in a suitable vessel or retort. ’

19. A food product haying an extended refrigerated shelf life produced by the
process acco'rding to any one of claims 1 to 18.

20. A process for producing a processed refrigerated food product comprising:

placing food material in a container; |

hermetically sealing the contaiher;

heating the food material in the sealed container at a desired temperature
for a desired period to inactivate undesirable microorganisms likely to be
present in the food material; and

rapidly cooling the heated food to substantially prevent germination of
undesirable microbial spores likely to be present in the food material to obtain a
processed food product having a refrigerated shelf life of at least three months.



17. The process according to claim16 wherein the

rapid cooling step substantially prevents both
wore®ofbd4Bi c and t hernophilic m crobial spores PCDAU2006/000812

germ nating. 18. The process according to any one of

claims 1 to 17 carried out using over- or positive

pressure in a suitable vessel ®r retort. 19. A food

product having an extended refrigerated shelf life

pr odgf @dmbthoa h@r dUVEREmG aA660 bmcegsﬁgare@ma/e P8 18dd Srodidthaving an
1to 18. process for produci ng- a processed

refrlgé%ﬁﬁé@dF%@ﬁ”ﬁ@géﬂﬁ¥mé&ﬁﬁPﬂ§P%g pl aci ng food

mat eri ah) i QeRRrfRHgahe W’pe a'h@ eBt feSldn¥e SEFtEMEI hi®obial load in a
cont ai ner; heatlngvthe material in the seal ed

cont ai eqd ipgregiegk Pé%oqférﬁﬁ%?tature for a desired

period ko 4eashy ‘é@feﬁtuh@ﬁ’r&ﬁédoﬂhé 9rdéb§§fé)@fr@a=ab<$ dubtis¥d on the
to be present in the od nmateri al

nd
cool i n@‘"?"i‘?@ ah@&%r@é“%%a'f‘@d 808 oA |'W?‘§}erﬁr"é§*€ﬁt(a above fo
ger i ncmacwat@funuési@merrai@b%rganwn@onkaly t§ BReMeSsent inethy fdod
be present H%Ge food nat eréa}Jcl tajn a processed
f ood pﬂ'&%‘a@?“f iR gedyice dig prges 'et@a °§ﬁ*éf"§“’ai qitlee gycragrganisms in a
| east thsResePRbASretlict. A met hod for devel oping a food
processing reginme for a food product having an
extended refrigerated shelf [ife conprising: (a)
determining the type and heat resistance of potentia
mcrobial load in a food ingredient for a food
product; (b) devising a heating and cooling process
for the food product based on the m crobia
i nformati on obtained on the food ingredient in step
(a) above to inactivate undesirable m croorgani sns
likely to be present in the food ingredient and to
reduce the probabilities of survival of the
m croorgani sms in a processed food product.



