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-1- FOODSTUFF PREPARATI ON This invention relates to processes for .the

prepalation of ‘foodstuffs in a manner suitable for subsequent ztﬁgﬁsq)é o
t he gnotessed foodstuffs under 5 anbi ent tenperature storag t4 ogs, ‘

and t\Q-f.godstuffs so prepared. Al foods, whether in their natural state wor’
in a prepared state, i.e. cooked or otherw se converted fromthe natural
stafe, deteri.orate in the 10 course of tine. This is due usually to
enzymi ¢ or microbiological action. Mcro-orgdnisns nay be present in the

natural product or, FgyDSTFRCIRITARAT IS t abl e packagi ng or other neans of
protection, my reactrthe proguct fromoutside. 15 The claific
form of packaging for foodstufffds Adverdifn dishahifd it RTafsSSas for the
storage, involves tfp&ew_aimafd @f dfodiasiufffiy im rzremnwf igiEd oddrd dabrof
time, at a tenperature suit est i | anifi t 40 s OF | SNB,
20 and their spoPe‘i’,s‘elqr*et%%e%p}{o?ﬁ%t .°f %{%aidp‘%%csaﬁfgfkooigﬁéfg’ts &lg‘zdrsér?\ave
t he additional %ef f ecmbdfentartempegedringy stargg&s Eqnddduicns n ande tont ai ner ;

and the applied heatsJgis@RidRCIsd e, texture and flavour of the
product adversely. 25 S Iﬁ%ﬁé?netal can has been w despread for so

long partly because, (providedkhd&byuctrsrediimdihels metirdlaSidth and
processing are carrigd ioita gareRntdd/ stk | hie. d Ntewlidd orf diecdrsd tsel f

is satisfactory) food can sg.ored.for .\ 0 0 d of, fi
wi t hout significant ‘ifé?veerzi‘%ereaatéro(ﬁn %Peparfaaﬁg%ﬁ'# i{]'ga,éea’ndieaﬁoe%ls%%lsbnedeﬁ rﬁife ely
wi thout any dadfjer ofourne cift yoimd si ndihifbdds duey wrnsphlas dro eh25R ict Hedy
meghods for 1ong t ergh SteW it dilc AL Sf od STNE! G dU Sr g a3 e Met hod
i s 'dehydration, in which the water is renpved .
present in the natural product or, in the absence of
suitable packaging or other means of protection, may
reach the product from outside: _
15 - The classic form of packaging for
foodstuffs, for long-term ambient temperature
storage, involves the application of heat for a

predetermined period of time, at a temperature

suitable for destroying significant micro-organisms,
20 ‘ and their spores, in the product. This application
of heat does have the additional effect of partly
cooking the food product in the container; and the
' applied heat may affect the colour, texture and
& flavour of the product adversely.
25 The metal can has been widespread for so
| . long partly because, (provided the product is
suitable, its preparation and processing are carried
out correctly, and the integrity of the can itself is
satisfactory) food can be stored for very long
30 periods of time without significant deterioration in
palatability, and almost indefinitely without any
danger of toxicity arising.
Poods may be preserved by other methods for
long term storage at ambient temperature. One such
35 method is dehydration, in which the water is removed



-2- by a variety .of processéé"(such as heating under vacuumor freeze

dryi ngh. The' product then contains insufficient water to support the N
nﬁtabokisn1of vegetative cells of bacteria, yeasts and noulds; 5 wh@%%ﬁ
the gonditions are so adverse that the spores of these organisns are unabfe
to gerfii nate, even though they nmay be present in |large nunbers. These
produets are known in the trade as "dry goods", and may be packed in -
contai ners which are not airtight. 10 Exanpl.es incl ude sugar and tea.

Not all foodstuffs can be preserved in this way. The drying process often
removes vol atil e conpbyeatsamietzh off orxesandsal(salchnest bestingavnder

~profiles; whilst the 9&8&&%?%%%@&&% Pragiucty b3y ot RBRNGSn PRI A S
rehydration properties. hydrated neat's, Tor exanple, always remain chewy
and tough after rehydidspbhiciems éfﬁ%%%oﬁél%ﬁ?e%eofneﬁéae 1M eh are

suitabl e to being packagedatove S¢OLBgeofirnskedtadaien- y2@sts bhdeaeuldsditions
for very l-ong pe

i ods, eservation. is. achieved by .deep fr i d the
fact that such f&eeziﬁb iﬂﬁi ??s°?$&9 ?Qﬂxﬁq%nﬁQﬂaQa%F%thggiggﬁ?s%gogﬁ?hin
the product, whether of hbeseheygamises tdre prahist t gtandnadeat €veBuch
products 25 may betﬁaﬁgﬁ‘d ?é‘y”ﬂdf"b??ﬁsm 13 @ olFYe€ nbin®aweNt | ¥npasked

y" made of ‘pa

in containers which are uSua perboard or plastics materials,
or netal foils; or coRBPAUETBNIrSfXRAER Qmﬁﬁﬁiﬁﬂ%ie B@Epﬁfyoﬁﬁﬁg%rodﬁegs
have the advantage 30may bbBapatked Sinmotogtsimdrslwiiit arieeyogndérgbdghtvere

heat processi ng befor ei frozen, The.bro t,..or the filled package, is
usua| | y CIUI Ck-flj zen, %P:aglpﬂgs 1 cfude Q@g&f % teg.

‘Not all foodstuffs can be preserved in this
Way. The drying prbcess often removes volatile
coﬂponents which are essential elements of flavour
profiles; whilst the quality of the finished product
15 depends on its rehydration properties. Dehydrated
meats, for example, always remain chewy and tough
after rehydration.
_ There is a wide variety of foods which are
suitable to being packaged for storage under deep-
20 freeze conditions for very long periods.
Preservation is achieved by_deep freezing due to the
fact that such freézing'inhibits the metabolism of
all the organisms within the product, whether or not
N ' they cause the product to deteriorate. BSuch products
25 may be packed in metal cans, but are more frequently
o packed in containers which are usually made of
paperboard or plastics materials;:or metal foils, or
combinations of these materials. _
Deep-frozen products have the advantage
30 that it is not essential that they undergo severe
‘heat processing before being frozen. The product, or
the filled package, is usually quick-frozen, i.e.



-3-.frozen over a very short period of tine. In the case of-raw products
such as vegetabl es, quick-frozen food, when eventually thawed out for use,
S i:ggtantially in the sane fresh conditionin which it 5 was packed. »

In case of pre-cooked foods of kinds that are suitable for deep-frgien
st or , there s substantially no change in the condition of the product

bet ween t he packagi ng and freezing operation and the thaw ng operation. 10
The principal disadvantage of freezing as <@-eans of preservation is one of

cost. Frozen condirbb@ASoWbS! abee PRI SHGH NI HE R12EESThNBnedBlse .
subsequent |y through storaﬁggc I stribution, retailing and at the point of

use until such tife TR%tPT P SUe as Jfi8ffakase §<-IFRZERact i cal
terms this can befoedy whehhsyentma&hky gyhdwerdrenitt flor mateyrdkly rel atively
expensi ve. In addjf{ : t.d.S. foequent| v . I Q_a_conyenjent
ready-t o-use fbrn?&h???ﬁ?faﬁgg ﬁ%ggﬁ%Sﬁ%aﬁ%ﬁ?%ﬂyq¥ﬁéﬁ3§éP 24 whEgH Tt

Furt her nor e, SsoneWpRoRaekedare parthy ease roff Iprewskedodreds véing frozen,

with the intentiopih8atthatt&fe bohpaihavesh dh@L ezl sheguigee to be

re-heated for |nnsgyate.consgngtlgnélfr re-heated .in U|tabhe condi ti ons

(for exanple by fFGPARG) PnEBPEERNREALLY (RP UIRAIER &1 P §ORAG 1PP08ESs. The

flavours and text thesprbdunattetweer the craviegigpandr doteetzingave over the

years proved acce ' : S 40 to2f mMany such products.
ngglafélbﬁ LhE £RE ’g?ﬁ%%n&é‘ ﬁ‘ézpaeﬁa orf

Nevert hel ess, chan I'n texture and . vour are unacceptable to sone
consuners, 4Rd there is an Therkakaehpal | daadwmtageniodh tagarase efcduse of

artificial colour pegngBb¥eprasdreabesn allidney/ e dogt.nemzea mny food {y
products are, for~og§i%gg§on or oth - i t | ) quU|tabIe for
canni ng. 35 co A AP POl %\N%?i %’éﬁﬁ\%é’ 065884 Re y 2o
o ' subsequently through storage, distribution, retailing
and at the point of use until such time that they are
15  going to be used. In practical terms this can be
' many months; in energy terms_it is naturally
felatively expensive. In addition the end product is
frequently not in a convehient ready-to-use form
until it has undergone lengthy thawing.
20 : Furthermore, some products are partly or.
fully'cooked'before being frozen, with the intention
that, after being thawed, théy'merely require to be
re-heated for immediate Cthumption, or re~heated in N
suitable conditiéns'(for example by frying) in order w
25  to complete the cooking process.
R The flavours and textures_charactefistic of
canned food prbducts have over the.yeafs proved
acceptable to the consumer in respect'of many such
products. Nevertheless, changes in texture and
30 ‘flavour are unacceptable to some consumers, and there
is an incréasing'climate of opinion against the use
of artificial cdlouring'matter and other additives.
Furthermore, many food'produCts are, for one reason
or another, quite simply unsuitable for canning.
35 A solution, which is gaining popularity, to



t he probl em of. obtai ni ng Iong:_term storage of foodstuffs w thout the need
for either netal ‘cans with heat processing or continuous frozen storage, is

t ke use.of so-called "aseptic" packaging. In 5 “aseptic packagi ng ”—
systeys, the food product is packed in pre-sterilised containers under D
sterile conditions; for exanple it may be | oaded into the containers, .an
the l-atter closed and hernetically sealed, wthin an enclosure in which the
at nosphere, 10 consisting of a sterile gasegus nedium is maintained at

a pressure slightly higher. t t i.ent p u so, that the enclosure
contains no gas but tha %\/{holbg%a’l s?l}gtog?'tl& g.lhg ﬂrﬁégsﬁgg'@@%%’fa% f% of the
pack before it deterifrdsffomigdontbithebneefeforseithenxmeyal dpends of

course on the effectiyaiesesdf dridReBainizebrPboRes Ali68s Ofrdién CHBRRE! is
agai nst ingress of ai[r, or of Fﬁ)Earm‘ul@{{@r agisms or their SfOI‘ es., ]{—iﬂo)wever,
with many food product®® UR&ATL S%sekd eflay@sgPlisl LPaekR8F1&1 f e Mbt

di ssiml Sr fro\r/1\1h5 hat sfeptic pa&ﬂpaig\mjgesysftemsentheoﬂo@ﬁ@ﬁodmt ez}&rpaﬂketdhe
same products en ¢ ar . eqd. i.ngi e of aseptic
packagi ng i s that thgﬂgesigrp %&%@%%%gngﬁgéggé?gg ?ﬁhaﬁb%{%{%ndi tions.
The contai ner may t akeondit ions sof far2exanpientér nay berheaded citiedthia s

barrier properties, nEsHiDNRLLOANR tRe 1344baDbEoE0E ARE ROPhdEALA1N, FOr
which it is intended. Exanpl es 1 nclude various containers of plastics
materials, and i ndeec®$ftefl: Hiing@n enclosure in ¥Rigk; ?)a?:?‘gfb?lﬂbere’

presupposes thatOthe @omsigtind o fa istextidei lgasebas hedtled, i hd mdhretained
o has been T Soniitud S AR T IBAR il il Wb ERA 1 O
in pressure, so that the enclosure contains no gas but
that which is sterile. The subsequent life of the
_ pack before it deteriorates, (or possibly becomes _
15 _ toxic), depends of course on the effectiveness of the
" barrier properties of the container against ingress
of air or of harmful organisms or their spores.
However, with many food products, aseptic packs have
a useful shelf-life not dissimilar from that of
20 equivalent frozen food packs, or even of the same
products when canned and processed.
A principal advantage of aseptic packaging
_ is that the aseptic pack can be stored in ambient
N conditions. The container may take any one of a
25 . number of forms, provided its barrier properties,

" mentioned above, are suitable for the application for
which it is intended. Examples include various
containers of plastics materials, and indeed metal
cans. ' .

30 ' ' Aseptic packaging presupposes that the

. product itself is sterile when loaded into the
container. So fur as food products are concerned,
this implies that the food has been in some way
processed, for example cooked or partly-coocked, in

35 such a way that it remains for a long enough period



- tenpeka
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35 such a way that it remains for a |ong enough period - -5- of tinme at

a lethal tenperature to kill all vegetative cells and potential harnful and

spoi | Ag organi sms. Such processing, to be effective as far as 5 = .. &

steri ation is concerned, nust be such as to ensure that a | ethal u
ure prevails throughout t he product. In the case of liquids this

ig not difficult to achieve, but for solid products it can be nore
difficult. In general it is necessary to-38 reach a tenperature of the

order of at least diQupid ktCa 28¢nBickSRGBEALRLENES i Aifler Lo ensure.a

satisfactory lethal effect on harntul g e organi sps. One .
particul ar f or.m of V&&I&Hg o r° andspotep bﬂingar§fﬂ%e%P4r§ﬂ9&}ageIt is
i nherent in the frotigahidmecess that the frying nedlun1(here|nafter referred

to as "oil", which termi-s e d ract |1 oils
and fats suitable for deep ﬁ?ﬁéﬂgﬁg %éggy %g §3r§§ﬁ%?£ & #ﬁﬁ {% 20
rapi dly causds t hestfeniilliizatitar d sccoscesnedki musd beorsmemn ashe’cmmrmtme
surface of the progipl q ifedra g rra'%ﬁ%engke{?éﬂéOt'ﬁi‘é(u%‘f@&m%%en such a

crust or skin such as, batter. tinme.1n pr oduct
.is imrersed in trR?Qﬁq°t'theLﬂat@eopaﬁgapfzélqulgﬁaﬁ§¥%r1$r%ﬁ#the out si de
surface into the cErgficoulft tte aphddwet, batf gornBslifr pelodhists nstifddrci ent to

o do 5o the. prodlt ABH 1R casdl BANSUaFobbien, apessdiy o Mere It
The i nt er nal 1@ enpereach e dfempes adngduet thedorden n€dabyledst wat@r Guithin _
It Thus under tyfH GHle b1y Hignkr,CARVEPELPNEL SRSRr&TyiI NG, W th W,
satisfactory lethal effect on harmful and spoilage
organisms. _
One particular form of cooking or part-
15 cooking is deep frying. It is inherent in the
frying process that the frying medium (herei.after
referred to as "o0il", which term is to be understood
to embrace in practice all oils and fats suitable for
deep frying purposes) is very hot. The hot oil
20 rapidly causes the familiar hard crust or skin to
form on the outside surface of the product, if the
latter has not previously been given such a crust or
skin such as batter. During the short time in which
the product is immersed in the o0il, the rate of heat v
25 transfer from the outside surface into the centre of
. " the product is for most products insufficient to
enable the centre fto reach the same temperature as
the o0il. Indeed, were it to do so the product would
in many cases be overcooked.
30 - The internal temperature of the product is
determined by the water within it. Thus under
typical conditions of conventional deep frying, with
the oil at a temperature usually in the approximate
range 150° C to 200° C, the internal temperature of
35 the product will only be able %o increase above



the oil at a tenperature usually in the approxi mate range 150[err] C to 200
C, the internal tenperature of 35  the product will only be able to

i nér easé- above 100[err] C (212[err] F), i.e. the normal boiling p01qi§ii?

wat er ,\at points fromwhich the water has evaporated. Thus in deep fryilp
conditions lethal .to 5 unwant ed organi sns, and such as to sterilise t
product, can only arise if the product is, or beconmes while imersed in the
hot oil, "conpletely free of water, or if it_stgys.in the oil for a very

| ong ti-ne. Wth co ntiongl ng, thisg reclud sterilization
for most products. Hqi fPr2?1§ éé? 1tRe © ngHPFBﬁ pp86F88§ BOLRBCREs for
sterilising and packmmgea,satlpoﬁnmd ﬁroduwhlcbnpheswagenahas as one
constituent thereof, %EQ the steps of: applying to a hot fluid 15
medi um a pressure chose %506 that at which the boi I ing point -of water is-
elevated-to a tenperature of afhneadn deepefrydnget RARdigiongetatnal tells

and potentially ghar nfdﬁbra&&édsa@ghamsmm C&ﬁdoéﬁéﬁl EHBtbnsTtE?J.]Digduﬁﬁe t he
tenperature. of the hot

i chose be at
bounl o b Boi 1 g Wiaanetyr ol DALy arAge” StosaBo gt oRuER: AFn: AG Dagomes
product in the hot fwhidenddmerset thetbei Hosippiledcpmpietedyand

temperature wher eby (4} anaieclyataiDr bRed sl 0+ B3aREOHCnbS olieaksy ANfsegused

to vaporise at 25 the | etha ngera ure, thus cau5|ng whol e duct
to be correspondingl yORGatbd@e +f or W& B FPBYCNEAGNBAOEER1BRYy thsoBf%? udes
predeterm ned deyree syferdldzaltiivat for abstherpiadwet but i nsuffl cient to

al lgw significant |oss of said WageEFﬁg aﬁggg&ltgg tlﬁgent gh BpgvPégngF;

separating the product fron1th hot asepfrc condiirons;
and, while it process for sterilising and nacklng a SOlld food

product comprising water as one constituent thereof?f,
including the steps of: applying to a hot fluid

15 medium a pressure chosen to be that at which the
boiling point of water is elevated to a temverature
of at least 110°C lethal to vegetative cells and
potentially harmful and spoilage micro-organisms in
the product, the temperature. of the hot fluid medium

20 being chosen to be at least equal to the btoiling

' point of water as thus elevated; maintaining the
"product in the hot fluid medium at the said applied
preasure and temperature whereby the water comprised
in the product is heated and caused to vaporise at

25 the lethal temperature, thus causing the whole

~  product to be correspondingly heated, for a period

long enough only to obtain a predetermined degree of
sterilisation of the product but insufficient to _
allow significant loss of said water as a constituent

30 of the product; separating the product from the hot

' fluid medium under aseptic conditions; and, while it
is s8till under aseptic conditions, hermetically
sealing the product into a container.

In practice, the hot fluid medium is
35 - preferably a deep~frying oil (as hereinbefore



is still under aseptic conditions, hernetically sealing the product into a
cont ai I n practlce the hot fluid nmediumis 35 preferably’ a
(kﬂxyf§§$%g oi | (as hereinbefore -7- defined) or fat, so that the
proces s then one of sterilisation by frying. The process is continued .
for only a sufficient period of tinme to ensure the required 5 - |ethal™
effect on the organisns in the product. An incidental effect is that the
sterilising process constitutes, for products requiring a Ionge& cgoking
time, a part-cooki I OCESS. ating.can, however, if uired,

continueg thereaftigki) % T2 ﬁuﬁﬂgkﬁﬁ% ‘thes ANGGSSS éSpFﬁEBtPBﬁ 8?
pressure) until tretgriddisgtion foyt |§rydm@ced. The product nust then beII g
mai nt ai ned under aseptic co 0 t is all owe
to cool to anbient tenperat tr}ﬂieélé ﬁess.ér@%'e fyﬁ%ﬁeﬁ I}glr g?ﬁpackaged
aseptically in a Stuff Q?QRﬁnHﬂﬂkﬂdtﬁﬁnﬁk}%ﬂﬁﬂwﬂ@S@KGngalPBaﬁlred
properties su§tabliefryl @fﬁ@& M Hd S rei iMeS iinh t%eSTprﬂhSthnﬂht ion for

h d f fot
The sterilizatton PITAARRL, AREATH, 1%, WS S SHAFGRIL0BOPFOPRER | n a

pressure zone. 1annqﬁt¥$unischmrrnnodnatﬁ|namuunimz el dsrgevessoking

(hereinafter call qd]fdéﬂe 3 q,?ged rocesy.OVigdad i wFt Badll haWbeer,
pressuri sing neans appl yin mai_nt ai ni ng fessure
necessary for the ¥f Q%e Qﬁ%ﬁ¥Qquﬂfﬁﬁ&ﬁW§ﬁe&W#6 AZeWhifPAUS | as
the hot fl uid rreduauntmﬁeqormircaeuhm @a@?@wahhxzmoméisssgwens for
i ntroducing a gas the encl osed reaction vessel under c
449 eioé‘sfﬁeld} "HBduEL. U

‘The product must then be maintained under
aseptic conditions. Under these cond1t1qns, it is
allowed to cool to ambient temperature if desired.

15 It is then packaged aseptically in a sterile
container having microbiological barrier properties
suitable for maintaining its contents in a sterile
condition for the required useful life of the
package. ' _

20 ' - The sterilization process according to the.
invention is performed in a pressure zone. This
‘pressure zone may be a room or a closed vessel
(nereinafter called the "reaction vessel"), provided
with suitable pressurising means for applying and U

_25 maintaining the pressure necessary for the process.

' The apparatus being designed for use with
0il as the hot fluid medium, the pressurising means
preferably comprises means for introducing a gaseous
medium into the enclosed reaction vessel under

30 controlled pressure. ' Such gaseous medium may be
air or nitrogen or another inert gas. The gas may
accelerate oxidative changes in the oil which would
affect cooking quality and subsequent shelf life of
any product cooked therein. Instead of the

35 overpressure being -applied by gases, steam may be

L d



30 control |l ed pressure. Such gaseous nedi um may be air or nitrogen or
another inert gas. The gas may accel erate oxidative changes in the oi
whfch-wbul d af fect: cooking quality and ‘subsequent shelf life of any prgﬂ@%ﬁ

.cookedv#herein. Instead of the 35 over pressure being applied by gas
steam may be -8- used. The pressure may al so be supplied hydraulically.
The apparatus i n which the process is perforned includes the reaction
vessel and preferably 5 i:ncl udes al so | oadi ng means and unl oadi ng neans

(whi ch. may be one and the sane) associated wththHe reaction vessel for

i ntroducing the produciseidnt 0Théeptrassere angly r€1@y vy supphigdefrom This may
be done in, for exarr]:)ll,lQ’,d

ways, viz. by a 10 conti nuous-fl ow
batch system or by an |ﬁ%§§ﬁ?%%iﬁ? batch technique. If the apparatus is
adapted for continuous flow, itTheeBPansyusohprvitbeh athe epBegesshiber
having a first Openln%éW&b?BeBSiQEIHd@@|€hébﬁeéb€EEK Wésgel Undippddranly

nmeans) and which onnunl tnDs here out si and a second
openi ng which is |ﬁ1PﬁFﬁy 85t§$§8|i°ﬁﬁg ﬁ"%o rﬁ%ihéﬂﬁ%ﬁt?ﬁ%%%
interior of the reacti(shichsmey. be Fhe @néssMeesameﬁﬁnss¢nﬁate¢xuutkﬂthe

system for operating %%chgﬁsvggsel %{.e;_{;ﬁg&gc%%g tﬁ@oﬁ}g&g@ 3 the

functions as a pressure unc ening and c| osing
of the doors, the contltséltes'y&i‘énf?’é?"!-%& bF etherel eomnber TS I%ﬂ%ob%é“ne

arranged to control sqhiagb@ ggaﬂgléprohgtbgdﬁﬁbnﬁaiﬁﬁ @i@ssm¢|§|ng 25
nedlun1(a|r or qu as..on sge?iz ? % vgﬁgssure ghanber and ttent
extiggcting it therefr dgugusr Vegﬁ FRAFTIPedlte %ra’él’r’fﬁ%ﬂ’e
pressure batch technique.

’ - If the apparatus is adapted for continuous
flow, it preferably comprises a pressure chamber
having a first opening which is obturable (by a door

15 or similar means) and which communicates with the
atmosphere outside, and a second opening which is
similarly obturable and which communicates with the
interior of the reasction vessel. The pressure
chamber has a control sysfem for operating the doors

20 alternately, so that the chamber functions as a
pressure lock. In conjunction with the opening and
closing of the doors, the control system for the
U , pressure chamber may also be arranged to control
suitable means fér introducing the pressurising

25 medium (a;r or other gas, or steam) into the pressure
chamber and extracting it therefrom, so as (if
required) to reduce or eliminate pressure

- fluctuations in the reaction vessel when its
effective volume is increased or decreased as the

30 .door of the second opening is opened and closed.

Two pressure chambers may be provided, one
at an inlet of the reaction vessel and the other at
an outlet thereof. Alternatively, a single vressure
chamber may be provided so that as one batch of

35 product (a batch being defined as one or more vieces)



*

fluctuations in the reaction vessel when its effective volune is increased
ased as the 30 door of the second opening is opened and cl osed.
sure chanbers may be provided, one at .an inlet of the reaction.. .
Jand the other at an outlet thereof. Alternatively, a single 3i\g:
presstre chanber nay be provided so that as one batch of 35 , product (a
batch being defined as one or nore pieces) - Q- is introduced into the
pressure chamber or reaction vessel, another can |eave at the sane tine.
According to the size and nature of the proBuct, any suitable handling .
neans may be provijgednyroduked EﬁﬁbnQhéngréééﬁ¥bnﬁhhﬂﬁe9rQQUGEac%BGn
extending into or throggh t he reactloE and the gressure chanber or
chanbers if presefesselppRokRer; gan; §P§ﬁc%tc5hﬁrP§€e BRti nuousl y- movi ng
conveyor, the batches of pradeording tontaeneisef andcamturegofOthe t hem _
bei ng suspended f r+SUu r h t h ar at us
an intermttent bat %ﬁgthggg %ﬁ? §1E ﬁaﬁ§E¥ﬁg Saxg pﬁg ggag ¥gna€§ssel
may be enpl oyed, ﬂh@?@@VIGSCHnBaPéﬁPFé#8|ﬁ§319P°du§$atB&ﬁaﬁyteaﬁan8|ng
entry to the pressuwt® %ba%h?bughnthéerbab%an bﬁahbérreaﬁB'QHeVeSSE| and
so on) for the len th of tine roduc&hto renaln in

u
The rRacti on vesedi SBSATE,SARRPAL REAGRERCPER dnoPREPeRS m o
intermttent batc&abeahnmqnes tbhmpréset aonontssubusiy-nadédgwiebhyemod,

uni oaded of , cach 4 Hh:Bhell 83UkoBoRIDLENLRLEIRNER £BRCbirpigasUr | Sed

and de- pressurlse egin g d end, respectivel e process
per f or ned onclhatt@&@ohbeinSUEHSReE ed fPB§s@F ﬁﬁypﬁﬁﬁéda°Po§HPng hopper aj

the top, to conveyor.

With thé above apparatus an intermittent
batch method of loading and unloading the reaction
véssel-may be employed, whereby each batch remains

15 stationary (awaiting entry to the pressure chamber;
in the Iatter; in the reaction vessel; and so on)
for the length of time required for a batch of
product to rTemain in the reaction vessel.

In apparatus adapted for another form of

20 intermittent batch technique, the reaction vessel is
loaded with, and unloaded of, each batch of product
at ambient pressure, and is pressurised and de-
pressurised at the beginning and end, respectively,
of the process performed on that batch. Such a

28  vessel may have a loading hovper at the top, to
enable a batch of product to fall under gravity into
the vessel; and means-for'subsequénfly removing the

" processed batch by gravity from the bottom, such as -
further hopper. If the hot fluid medium is oil,

30 separate means must in such a case be provided,
whereby the oil can be drained before the batch of
processed product is removed. To this end, there is
preferably provided a suitable hot 0il recirculating
system, which may usefully incorpofate a suitable

35 filter, so that the oil is clean of debris before the



enabl e a batch.of product to fall dnder gravity Into the vessel; and neans
for subsequently renoving the processed batch by gravity fromthe bottom

sueh as~a further hopper. If the hot fluid nmediumis oil, 30 sepapat.e
means “gust in such a case be provided, whereby the oil can be drainedgi)'
before the batch pof processed product is renoved. To this end, there-
preferably provided a suitable hot oil recirculating system which may
useful ly‘incorporate a suitable 35 filter, so that the oil is clean of .
debris. before the - 10 - process is perforned on the next batch of

product. Alternatively to renmoval of the oi | =ari® product in a hot
condi tion, they may bepmddew®dis cperfurmesf wre the hextcbatett bfoprblact.

reaction vessel. 5 . ' V. I a t
contain a mass of hot Aolﬁer,l'rha%\{%ﬁ]t oré p?@cﬁ}g’t °%:s°§3b%§¥'gg'§dd§?i8?1§g%:hgn a
process. Al ternativetgt ¢ondiwinnojthew@ayx Neatgldiwwedstomcosdchefores

mentioned above, is prgwifietheddVed on WHel 32218 o vidRE8110 spray -
‘heads for sprayi t he hot™ oi l to the product. e ofﬁ%ge verb

h The  us d
"immerse” herein in the contextt®ff IR b IRESeL, BaTe bhoAIAP f8di um of
the process, is to be comierist ;odndss dchdiot uilindmswivichr thpr aypdgetr idot h.

15 - The SR A e&%{% C%jee pdl%té?eaés o fﬁ%r%‘%&%?ﬁg?gg%

|ie above 110[err] C. nost pr urposes tenperatures
range 110C 150[ err] C WA Ple ARG CWiaiiamhayiedethabSReh1 99 dfr pensienadr e

effective but unnecessgféve, M @hpr Aerdud R iy AMRIUdEE 0d@ or aBPki ed in

th.eLgroces.s accoh?i ng tor t_h. én(%sgn iron rruast. bet ueffi iené to Ioe¥gte t he

boi I't ng point of the VERERY iR ‘{Jarm:ﬁﬁﬁ T 5& eei‘?t Pt [gf‘r([i' c’?8nd

preferably nuch near erpt@dud®{ er rtheCusgheofipjile oxerd "immerse" herein, in
the context of the product in the hot fluid medium of
the process, is to be understood to denote submersion
or spraying or both.

15 The temperatures that are lethal to most -
micro-organisms lie above 110° C. PFor most practical
purposes temperatures in the range 110°C-150°C would
be used. Temperatures above 150°C are more effective
but unnecessarily high. Accordingly the pressure

20 applied in the prodess according to the invention
must be sufficient to elevate the boiling point of
the water in the product to at least 110° C, and
preferably much nearer to 150° C. The applied
pressure is accordingly at least 6 pounds per sguare

25 = inch (41368 Pa) above ambient pressure. In order to
obtain a water boiling temperature of 148° C
(298° F), the applied pressure is 50 pounds per
square inch (344738 Pa) above ambient. This latter
value is a preferred value for the appliéd pressure.

30 ' It will be realised that, by employing the
sterilising process according to the invention, the
use of deep freezing for the long-term preservation .
of food products which would otherwise deteriorate
‘unacceptably (by allowing parasitic organisms, or

35 organisms such as to cause food poisoning or



pressure is accordingly at |east 6 pounds per square 25 i-nch, (41368 Pa)

above_anbient pressure. In order to obtain a water boiling tenperature of
148{ er, C (298 F), the applied pressure is 50 pounds per square inch "
(344738) Pa) above anbient. This latter value is a preferred value for we
ap pressure. 30 _ It will be realised that, ,by enpl oying

the sterilising process according to the invention, the use of deep .
freezing for the long-term preservation Qf 4food products which would -

ot herwi se deteriorate unacceptably (b | 1. ow n arasitic organisnms, or 35
organi sms such as §RPILAkSs ¢ p%qaéﬁ\%eﬁg is avd 14881 ag&hifo Bﬁoﬁagat e) is
avoi ded. Thi s hamnﬂ:ermrdﬁrad:ﬁamgaﬁ ages, emmam‘pki&ceeduoed andt and

el [ mnation of CMaORA Jdy {GKIUE Sl W ISR LEea2AN-0RuL ! S50

storage. The steri ept’i cal Stored for
| ong periods, t rarfgmﬁrqlétg a7 fnozex &tonsder aﬁibﬁeﬁtﬂemhél prgﬂgctquu te

saI elty 'Ehe ggce%\?}q&mh G q%ék%@ myad;\éa@tt%%dwaa mbagugbsleagcfll as

pot at o chi ps or i ch conventional n vari ous .reasons
entirely unsuitabl¥3n8Por &k &d &e{% %t ﬁ‘gdeﬁv@ﬁi’l"SﬁthSWaé%"&ssoI id
;ood p][ oﬂuc:nc plrepaqm&ysaafqdmcesﬂneamutssgm wisoi roee:medntso tha]E |bt S
ree of harnfu a e, ..of being
15 safe to eat ﬁ‘%‘ 00(#3 ﬁtﬁ%uﬁﬁg G(%%%t&n s %t“g%o ggl ?élt)ar?f>

suitabl e for steriwhich ieanvantionsgk |%at\5§@l&1g-|ﬁw§°ru§ﬁﬁé°ﬂﬁerﬁﬁ§@é§s of this

i nvention is1@ot atgh HidiSy - un‘gaﬁﬁmrg,"chl ps", as used herein, means
pot at o pi eces or reconstltu:jlle c%Ot ato§t ar ch '

wd t h o
bei ng deep-fri ed. Such a SSBSSt dr hed@?ﬁ"ﬁéﬁ?“aﬁ&‘()i?%gfng)

S a so0lid food product prepared by a process according

' to the invention so that it is free of harmful micro-
organisms and spores at least to the extent of being

15 safe to eat. : ~ -

A food product whlch is found to be
- particularly suitable for sterilisation and aseptic
packaging, using the process of this invention is
potato chips. The term "chips", as used herein,

20 means potato piecés.br reconstituted potato starches
and powders, the pieces being deep-fried. Such a
piece (whether before, during or after frying) is
referred to as a "chip". In the cooked state, |
chips are sometimes called French fried potatoes. A

25 ‘Chips constitute one of a number of food

' prbducfs which have never been successfully canned
commercially because they deteriorate in colour,
texture and: flavour. They are made on a large scale
by suppliers who supply catering establishments,

30  ‘wholesalers and retail outlets. Chips are also made
by manufacturers of frozen food, being packed by them
and supplied to wholesalers and retail outlets.

There is thus a very large market for chips which
requires that they be capable of being warehoused,

35 transported and stocked on the shelves of traders,

.
e



referred to as-a "thip". 1In the cooked state, chips are sonetinmes called
French fried potatoes. 25 Chi ps constitute one of a nunber of
f 0dd products whi ch have never been successfully canned comrercially —
because~t hey deteriorate in colour, texture and flavour. They ar _Eng-on
a large scale by suppliers who supply catering establishnents, 30 \ =
-whol esal ers and retail outlets. Chi ps are al so nmade by manufacturers of
frozen food, being packed by them and supplied to whol esal ers and retail
outlets. There is thus a very Iarge mar ket forizhips which requires that

t hey be capabl e of bei ho ‘3 a sporte tock ‘pn the
shel ves of traders, Qﬂ \%ﬂmg gﬁgt ﬁé%?%?;%g%s‘?egé ‘ﬂﬁ a‘ﬁg dsebo
bef ore reaching t he f ireakhdogsther fingheconsypreny e Tﬂra)cm'tﬁazﬁ @,Itehem‘ddm@dr aw

state, or partially f'é'l%ﬂeroﬁnf gl t-)iwCQ%?Q apg ?&aﬁjﬁ’aﬂ % b g elor renhgat ed
in an oven 5 bef or e be|n nsu ug i ed |n the raM/state the

chi ps may be bl anchedopked §H j C8# PB B%l? Nterhented ddman ov
i nactivate spoil gge emzyore. béing abaeuneducesflsuﬁpkﬂedxxﬁ(ﬂh&ﬂrdwxxhate,

However, unless requi Eﬁg fgﬁﬁgnﬁﬁg @Eebfé h&he only 4 Oc{tgegaﬁol%mllng

satlsfactory way of preserv poses ge
transport, display |nW&t§ﬁ09P §FeﬂnetplREaCFBV%Eﬁ(ﬁﬁﬂik%&ﬁuﬁﬂﬁYNQQﬁn This

Thus, whether in the ghascheducear thytsepkedceérm.erwﬁ@.y mdvfwer Jdefiless
free2|ng is currently the universal, ¥ ﬁi dard meg.hod Jﬁ% 4) erV|ng
chi-ps. Unfortunat el y, 8334 Efli pOTt ARBALHES BT 1R AP HAK %f? Sur, and
ofﬁep a texturetOwhlcbamgsﬂanmoexbwgydoffpremwrftugnahﬁpaaﬂﬁr(ﬂhqxpunphses
fromfresh potatoes apg h%%%ﬁ'gte%¥aﬁ§?69ca“@iéﬁE§&f%ﬁ‘i‘s&gb, oM¥¥e

significantly frontthe oi nt
e, is by deep freezing them. Thus, whether in

the blanched, partly-cooked or oven-ready state, deep
freezing is currently the universally standard method
15 of preserving chips.

‘Unfortunately, even chips that have been
frozen have a'flavour, and often a texture, which is
noticeably different from those of chips made Zrom
fresh potatoes and immediately fried and then eaten.

20 More significantly from the point of view of
industrial application, the energy used in freezing
the chips and maintaining them in a frozen condition

s ' until required, and the need in many cases to vprovide
- suitable frozen-food carrying vehicles for their
25- transport, increases the cost of the product guite
| considerably. These disadvantages'are avoided by use
of this invention.

, A process according to the invention will
" now be described, by way of example only, with
30 reference to the drawings of this application, in
which:=- | :

Figure 1 is a flow diagram illustrating a
typical process, according to the invention, for the
‘preparation of packaged, shelf-stable vegetable

35 ‘products;



I ndustrial application, the energy used in freezing the chips and

mai ntaining themin a frozen condition until required, and the need. in many
caged t.o provi de suitable frozen-food carrying vehicles for their 25
tr ﬁgbo t,. increases the cost of the product quite considerably. Thesgy-
di sedvgnt ages are avoi ded by use of this invention. A process according to
t he Tmvention wll now be described, by way of exanple only, wth 30
reference to the drawings of this applicatjon, in which:- Figure 1 is-a
flow diagramillustrating a typi cal proc@s%? atcording to the invention,
for the preparation of packBggdresdeié-atebhlaeobifdten 30l lustroting s,

- 13 - Figure 2 i si.nLka | am L ' tvpical  proces
according to the ?n@gm‘%#i ?’5&?%% ﬁ%%é)géjgéégéné %%a 'K‘g%ne‘%{orgh%ﬁ -té}eabl e
meat or fish prodpcreparandon of packaged, shelfestable mear 9y Hislyrammatic
i ['lustration showppgghptgenghal terns one formof fryer in which the

I nvention may be practlsed.'Ebferrén? to Pigéie'$, tq;wpropess w il be
described wi Ph particular rEf8RERcE 8 PoPUTBLEH{jRETARpatIC The
apparatus il{ustrateédsdragienmahoedhgyinngéngrak fiermeponeseBorm vashi ng unit
10 for raw potato e 2 ry galo] e I ng machi ne
?§Bg?a?§egﬁ?ﬁ otégm}éﬁgggiag %?gﬁgﬁiﬁaa€%£%%$'l6, and a-

14 for slicing thé [ S, :
drai ner 18. 15 These uni Refareiggnhecfigure terthe prroces willkrbe

nentioned, so as Yesdelibear wkkanghedichaur CRePSréfcd ﬁégﬁéfiﬁ@fcﬁﬂpéﬂ whi ch
the chips ang sterilised aplgr WhLeDebboy LS Setie i flalddiilny
steriliser ig PP _ : g yoJ
in Pigure 1 comprises a washing unit 10 for raw
potatoes, a peeler 12 for removing the peel, a
cutting machine 14 for slicing the potatoes into raw
chips, 2 blanching vessel 16, and a drainer 18.
15 These units are connécted in serieé, in the order
mentioned, so as to delivef blanched, raw chips to a
stefiliser 20 in which_thelghips are sterilised,
- after which they are delivered from the steriliser 20
into a sterile.zqﬁe, représented by phanfom linés at
20 22 and typically comprising an enclosure.

- In the sterile zone, connected in series,
are a drainer 24 for excess oil, a cooling unit 26 in
which the temperature of the chips is reduced to . --
ambient temperature, and a primary packaging machine

25.. . 28 in which they are hermetically-sealed in a
suitable wrapping material or conteiner to form a
pack. Connected to the outlet of the primary
packaging machine 28 is a secondary packaging machine
30 in which the packs are further, packaged in further

30 containers, each of the latter containing one or more
packs.

4

In the sterile enclosure 22, a sterile gas
is maintained at a pressufe slightly higher than
ambient, the gas being introduced to the enclosure

35 after having been suitably treated to render it
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into a sterile zone, represented by phantom|ines at 20 22 and typically
conpr|5|ng an enclosure. In the sterile zone, connected in series, are a
drdiner”24 for excess oil, a cooling unit 26 in which the tenperature.
t he ch\ps I's reduced to ambient tenperature, and a primary packagin
machine 25.. 28 in which they are hernetically-sealed in a suitab
wrapping material or container to forma pack. Connected to the out
the primary packagi ng machine 28 is a secondary packagi ng machine 30 in
whi ch the packs are further. packaged in furtfet430- contai ners, each of

the latter conta|n|ngmp@pop{oﬁ@ggcggg%sstéfhige sterile enclosure 22, a
sterile gas is maintained at a ressu ght Ly gher t { he
gas being introduced to the encf}b%u‘?‘% 6 %ermhaﬂévg 1‘2% r?algglztegblzf
treated to render it and-304meyrberobdi sposwitihlstieindse, Mol udiings kh@wan”

La 16, 18, 24, 26, 2 a5d. SOnigYa e, pf; 80V 2914 ol €1 £L0ce - d Al N

ki nds. The steriliser conprises a re I ng pressure
| ock chambers 325 34 havimg pressuzsdleck|chankersci?vecl4y aff thee indedelandt o

Sﬂab|e chips to bg 'P&ﬁ@ﬂ@ﬁegeéﬁééti@Q?yr@fe?§@d¥é%fﬁﬂ tiﬁféﬁéﬁlé'dﬂ¥b§Mﬂd e
e pressure inside the reac esse evat e ve anhi en ssure.
The steriliser has 10 i 1%%5.@ %d}%%?eda%éé ?ﬁﬁﬁiﬂé% 4iﬁi1ser
applying this eIevatedhplessmeeprghsunélpnslmmthenreamhunniweaaenlns

e Lser 20, re | MEovefed labbte MPEDSAEYbrfdile e NG OANY P dae

el evated pressure, whic evate the ol nt
water, to a terrpépat ur Be@Rs a(ln@e&@@tqqo@bﬁsf@mtml% %g'ié)atﬁqre applyins

this elevated pressure.

The chips, once introduced into the
steriliser 20, are immersed in hot, deep-~-frying oil
uﬁder this applied elevated pressure, which is such

15 as to elevate the boiling point of wagter to a
temperature of at least 110°C lethal to vegetative
cells and potentially harmful and spoilage micro-
organisms and sporeéfin the chipa. The o0il is at a
temperature chosen to be dt least equal to this

20 elevated boiling point of water, so that water in the
chips is caused to vaporise at a temperature of at
least 110°C.

\/ The apparatus illustrated in Pigure 2 is
' suitable for meat or fish products, and is the same

25.  in layout, and operation as that shown in Figure 1
except that in place of the units 10, 12, 14 and 16
there is a series of units comprising a trimmer 40, a
cutter 42 and a blancher/coater 44.

' It will be understood that those parts of

30 the system upstream and downstream of the steriliser
‘may take any convenient form according to the nature
of the product being prepared, the starting material,
and the various steps in the chosen process before

- and after the actual sterilising operation. For
35 example, the starting material for chips or certain



cells and potentially harnful and spoilage m cro- organi sns and, spores in
the chips. The oil is at a tenperature chosen to be at least equal to this
20 -elevated-boiling point of water, so that water in the chips is ca\sed‘
to ¥aponi se at a tenperature of at Ieast 110[err] C. The appar at us

il ted in Figure 2 is suitable for nmeat or fish products, and is the
sa 4 in layout, and operation as that shown in Figure 1 except that

in place of the units 10 12, 14 and 16 th$ée is a series of units .
conprising a trinmrer 40, a cutter 42 and™a' bl aficher/coater 44. It wll be
under stood t hat t mess panﬁacab 23y conbéssysfedehpédratedn prnodwotsmst r eam of

e e ol ST MRLehRle A raORKRRLS B8R BRERLCpgr] Pughigg natur e of he

product bei ng prepare VAt ous steps in the
chosen process before and aﬂ@@rsﬁﬁ€lééﬁeﬁlm&YeFPKPth@ operaf i drnumRAr 35

exanpl e, the star b@&o'f&b?rmgufr%r 3CBieRRgOR aegh@yndia rafd@atideat products
may consi st %f deh dr at ed pr

Rl §E3U|r|ng ﬁ onstltutlon before
sterilising. SHFESPATEY °ﬁa? HERof °B®hunber of f or s, Fi gure
3 being a hlghly d|agrannatBef@rr1ngepne§égua9|6n af sheribiees B form
Referring to H gUickmprided @ lleatdlion’ veaget! 998@&6&&%9&%&@%&2 wi th

an inlet at the top an out he I'nl et conprises a
pressure-| ock cha9@r and- P&rﬁ@&1&§ &thGBBeP°§ﬁ8m10 The hagl et GOMPTR]S door
56 and a bottom deopre@sutrierillonld Ehiahdepushefoenefr ases Roppéerand

P 15, ol SRy 990508 b A AL, 0TI,
3, the drainer 8smgilar1y the outlet comprises another pressure-lock
chamber 60 with similar doors 62, 64. These various
doors, when closed, all provide pressure-tight seals.
In the form shown in Figure 3, the drainer 18 is
15 connected with the inlet hopper 54. The sterile zone
| 22 with the drainer 24 are also shown. |
A reservoir 66 for ediblé 0il, provided
with a heater 68 for heating the oil bhas an oil
outléi 70 connected, through a pump 72, with a series
20 of spray heads 74 insidé the reaction vessel 52.' An
oil inlet 76 of the reservoir 66 is connected through
a filter 78, and a suitable device 80 for separating
water from the oil, with an oil drain in a lower -
portion of the drainer 24, the oil drain being in
25 this example above the level of the reservoir oil
inlet 76 so that oil can drain to the latter under
gravity.

The apparatus further includes a
_pressurising system comprising a gas compressor 82,

30 which is connected in circuit with the interior of.
the reaction vessel 52 for the'pufpose of circulating
compressed gas through the latter. The gas in this
example is.nitrogen,-for-which purpose the gas
circuit is a closed circuit, having a suitable

35 connection to a suitable source 90 of nitrogen



15 connected with the inlet hopper 54. The sterile zone 22 with the

drainer 24 are also shown. A reservoir 66 for edible oil, provided with a
heé&t er 68 for heating the oil has an oil outlet 70 connected, through a.

punp R« With a series 20 of spray heads 74 inside the reaction vesgSel\
52. An oil inlet.76 of the reservoir 66 is connected through a filt ?gﬁ

and a suitabl e device 80 for separating water fromthe oil, with an
drain in‘a | ower portion of the drainer 24, the oil drain being in 25
this exanpl e above the level of the reservoiT A1 Tnlet 76 so that oil can

drain to the latter ugdebughasbpyoprigt@PPsIeing dnad (hedsdurdlesiimting
pressuri sing systenjcongﬁlsing a ga& cg essor 82, 30 which 1s
connected in circuit BPERAStABILAREST FTF4the reaction vessel 52 for the
‘purpose of circulating conpresskeanas(nor ozigdwn heatatpeovidedin®omas in this

exanple is nitrogen, i Sl Il £ - d it
h)z;vim;g aI sui !tabl g 35 Lﬂagﬁgggt%%p?%ggigﬁ%@ng% srgﬁ%%é%bapo%%oglg{]%é -

16 - through appropr FERESYARVIRES&hd Br cEREIr ESPRANA BT R P HeR 9 Hdi cat ed
at 84. Means (not shows)ligegedr oyi tied dpraypchédds MY Anghd egHs aieévibd her

nitrogen pressure in the 5 reacti vessel 52,.14he erature of the
oil delivered to the éﬁpgyfﬂgaﬁglgﬁ,ggﬁdofiepﬁﬂﬁi%% %?éfg%kgfor whi ch t he
oi | punp 72 operates. PPefteabbyy, inherlookks( ot sdwonh)ars eomrwideaied

wher eby the doors 56 5 , -
norstal Iy be open si rrula?gﬁggﬂs?g?ng?agi}gig#;%eﬁgbﬁ?ﬂe%@t%%d géilzl,' ;%mpéorar%dhe
s

corpressor is opfrati R4, FRABAGESNETRR cPRRR S tpuhtaneously, or at all

‘'when either the o0il pump or the compressor is
operating. The gas circuit includes also a
condenser 86, upstream of the compressor 82, for the
pﬁrpose of cooling the returning nitrogen and
15 removing water and water-soluble impurities
therefrom, and a filter 88 for the removal of any
80lid partvicles entrained in the nitrogen gas.
;p operation, when the hopper 54 has teen
filled from the drainer 18, its upper door 56 is
20 closed and its lower door 58 opened to release <the
batch of chips 92 into the reaction vessel 52, the
bottom door 62 of which is closed. The nitrogen
~ - compressor 82, unless already running, is started,
pfessurising the vessel to a predetermined value of
25, 50 pounds per square inch (344738 Pa) above amtient.
The o0il in the reservoir 66 is being maintained at
the processing temperature by the heater 68. With
the nitrogen pressure at its predetermined value, the
oil pump 72 is started and run for three minutes, at
30 the end of which time it is stopped. Whilst the
"~ pump 72 is running, hot oil is sprayed liberally and
continuously by the spray heads 74 onto the chips, in
such gquantities and at such a rate as to ensure that
all of the chips are immersed in the o0il, throughout
35 the three-minute period, at a temperature of
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condenser 86, upstream of the conpressor 82, for the purpose of,cooling the
ret u nitrogen and 15 renovi ng water and water-soluble inpurities
i

t her ¢ and'a filter 88 for the renoval of any solid particles entraLnedi
i n-t nytrogen gas. I n operation, when the hopper 54 has been filled

the d~afner 18, its upper door 56 is 20 closed and its | ower door 58
opened to rel ease the batch of chips 92 into the reaction vessel- 52, the
bott om door 62 of which is closed. The nit{ﬁgen conpressor 82, unless-

al ready running, is started, pressurising e Vessel to a predetern1ned

val ue of 25. 50appriodinptelpq2o0t €yncthéSebly Ae it friiede anbient. The oil

in the reservoir 66 is be'”ﬁlgﬁ'9&8'989t§$a§£f§égé“§§§§'El‘b'Q?%&at%%% by

the heater 68. Wth the nitrogén pressure erm ned val ué, the
oil pump 72 is st@wed%nasmnem » t P RS ¥ G ump fehe Fips,t MO%nd of which

time it is stoppeslteny\bsééttbheheua'eova-ménfmmgiegwe Oiintos tHy ayed

quant | ti o5 and ar Love BrpariractedRCil, e aon bl de doead padiee
i mersed in the odbprt64ougened 80 relehsetthe%nhup&ﬂ&anﬂhannseﬂ el
tenperature of tdTthe a&P%?fféﬂaﬁ' Vel tﬁé‘e&ﬁbﬁsb?éﬁxjr{e'de@iawhh the

bottom rel ease door hed, so as to dunp t
chi ps, now steril tBedipbethbbabevEbeeResRRERiticfiee, into the 5 | ower

pressure |ock 60; the door 88 ws1T!|béesoticed hma:komh&zhm_qg]e@m rel ease
t he chi ps aga t he sed pil.intg the. dEaLne 24 mhq¥fq% IS . .returned

via the inl efﬁ§1?5§Er§5?rm%%n #0680 | 19RF :%éﬁ&%ﬁﬁ94§m ps, {J
once 10 sterllustﬁl aesledi heto ntheinderimaryptnackagina iconsainers
by the machine 28 (Figure 1). _
The packs of chips are subsequently stored B
and distributed at ambient temperatures, without
15 being frozen. = Upon reaching the ultlmate user, they
'requlre only to be reheated in hot oil, hot air or by
microwave heating, prior to being eaten. The period
of time between the chips being packed and being
eaten may be several weeks or even months. |
20 During the immersion of the chips in the
~hot 0il in the reaction vessel, the surface
temperature of each chip is raised to approximately
that of the o0il. Due to the pressure applied by the
compressed gas, the tempefature of the water in
ZSH - the interior of each chip is increased by heat
- transfer from the oil up to.a value of 148° C, but
the temperature is prevented from increasing further
by virtue of evaporation of th; water. The process
time chosen is far too short to give rise to any
30 danger of the chip drying out. The interior of the
chip is therefore itself at this temperature, so that
by the end of the pre-determined period of time
during which the chips are immersed in the hot oil,
all significant micro-Orgénisms in the chips, and
35 their spores, are destroyed.



+

uhtil sealed into-their primary packagi ng cont ai ners by the machine 28
(Figure 1). The packs of. chips are subsequently stored and distributed at

artbi ent t-enperatures,. without 15 bei ng frozen. Upon reaching the-

ul tingte user, they require only to be reheated in hot oil, hot aif er py
m crowave heating, prior to being eaten. - The period of tinme beti t he

. chi ps being packed and being eaten may be several weeks or even nt hsY/ 20
During t‘he immersion of the chips in the hot oil in the reaction vessel,
the surface tenperature of each chip is raisetBto-approximately that of the
oil. Due to the pressure apphhgd C r t rsaf ur e
of the water in 25. t he int e??grpg?(ﬁég%% %ﬂ? @ﬁe)?%:g?%?sed I{?e%tﬁt

transfer fromthe oi PutpRedig GhiDcveRdingsor (hip AR NG nacHided &% s
pLevent ed fromi ncLepsbegnturéﬁetrbywi vé Ureplerciisped af v erjuenit Uyherivai er .
The process tinme choggn_.LS t t jve risg. to .30 a r
of the chip drying oéﬁ?pb ﬁ‘&géPn@%r’?g?é%? fﬂ%ec 1 p isfn? t?ea?cg%é’i'ee h|e'tasf‘%l %q%t
this tenperatur® sochhas By mRansnafokotheiprer dex erenfrsingriter ofend me
during which-the chi p8sgeRsb8MBheRILE NshECcHEuids . Alus vt [dfC@Nips,
m cro-organi sns in the chi ga and 35 dthelr SpOJ es, arehdfxtro ed. ., -18
- One possi bl e end uESPBFSEHRY 7 BEERAL; AUCh3FalF A cﬁtﬁée’ Ehi%
vendi ng machi nes at perdéng meqhine, t caberedypdewadtoakd raagiu qermi thitthte chi ps
whi ch have been frozgﬂi%s Iggebggagle'bpgdhf@.h,s ihe @T]ans L1 D of hot
t he themto the c

air_or by re-frying . and_di spenses onsuner. ' Thus use of
chips, preparedVby amgehpBe Yithowt thedeeed i fry rafrigenated Bhofiags or
machi ne, can reduce waahagorsnd permt the



chips to be stored for, and transported to, the 10 machi ne wit hout the
need for refrigerated storage or transport. - 19 - CLAIMS 1. A
ess\for sterilising and packaging a solid food product conprising water *
£pnstituent thereof, including the steps of: applying 5 to a hoL_,

di um a pressure chosen to be that at which the boi I'i ng p0|nt of ~

¥s elevated to a tenperature of at least 110[err]C, Iethal:

vegetative cells and potentially harnful _a g spoi | age m cro- organlsns in
the product, the tenperature of the hot 10 fluid medi um being chosen to
be at |east equal SLAIMS hoiling point of water as thus el evated;

mai nt ai ni ng the prigduct in tAheprfddascé FRE %%@Elﬁ.h&n&ahﬂdapﬁbkﬂﬁlﬁéeﬁsUre
and tenperature mhe duct is heated and

ris
caused to. vaporlsg g%d% 5%33 %g §P1P§n§3$3Fu?8 Bfius causing the
whol e product tc>tnnnaﬂwtaqnﬁunhqmepfheamsdudﬁng &hpesittegs| ofig epplighngnl y

to obtain a pyedet %rzﬁem@:h%heh' bi‘@gghQQ BhokBR 8600HCEROY at
insufficient to al om/5| |cant | 0ss sard water as a constituent 20
of the product; séfehcdt i @@ﬂnﬁrGﬁrﬁﬁéeﬁoﬁsfPéPHaﬁéélEﬁlﬁnder

aseptic conditi onsue@ai-amel o1l htl deakitl 1 10Nder laskali eocﬁedétéﬁﬂﬁe
Aecording 1o orat T R 085 naRReR 18ha Brotisee BIBERESPD g
oil or fat. 3. orsamsmoc@whacmpdung.t thel semperastuckabt shevhetei n
the said perf@d i seisidd infdaSitin Y¥ihel %o%@ﬁ RoO¥ECh ! 2el8tPaELAY ‘680539 4. |
A process accordi t.0 any precedi ng claim wmhen perforned, in
reaction vessel :%ﬂg%§qq1 oint o %ter as tgus elevated; maintalnlng \~/
the product in the fluid medium at the said applied
pressure and temperature whereby the water comprised
in the product is heated and caused to vaporise at
15 the said lethal temperature, thus causing the whole
product to be correspondlngly heated, for e period
long enough only to obtein a predetermined degree of
sterilisation of the product but insufficient to
allow significant loss of said water as a constituent
20 of the product; separating the product from the hot
fluid medium under aseptic conditions; and, while it
is still under aseptic conditions, hermetically

sealing the product into a container. \;}

° 2. A process according to Claim 1, wherein the
25 hot fluid medium is a deep-frying oil or fat.
3, A process according to Claim 1 or Claim 2,

wherein the said period is sufficient only for the
product to be partly cooked.
4. A process according to any preceding claim,
30 when performed in a reaction vessel containing a
gaseous medium over said hot fluid medium, the
pressure of the gaseous medium being the said applied
pressure, the product being immersed for the said
period in the hot fluid medium within the vessel.
35 5. A process according to Claim 4, wherein the

R
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gaseous nedi um over said hot fluid medium the pressure of the gaseous
medi um being the said applied pressure, the product being imersed for the
said peri-od in the hot fluid mediumwi thin the vessel. 35 5. o
process, according to Caim4, wherein the - 20 - gaseous nediumis di ‘
6. A process according to Caim4, wherein the gaseous nedi umi

steam 7. : A process according to Claim4, wherein the 5 gaseous
mediumis substantially free of any oxidising agent. 8. A process

according to any one of the precedi ng cl ai ns erein the applied pressure
is at |east 6 pounds per square inch (41368 5% above the 10 prevailing
anbi ent pressure. 9.8aseous medjuBcdss eddcording to Claim 8 wherein the

applied pressure is &0 pounds qu{ro%klw Rdd¥Tt ing 4 (3&ikak,ahdeeeline the
prevailing anbi ent pressure, dgperature of the fluid nedluntbelng at

15 | east 150 *C. &%peous met&ﬁﬁ’ §Fe2®™ording to any one of Claims 4 to
9, conprising the st®ps. of i Nt rhociess tdeeqnddhg ttd laimhd,r vdetreiion the

vessel, introdugi ng %O estab \ﬂﬂe%@d é\tﬁ%l‘i%ssfeiJee( tolian&S%‘i'lde%'lﬁg

closed) so 20 t he applied pressure, drenching the
pr oduct contlnuouslyaﬂﬁﬂh the hot fluid medium for the said period of tine,

and at the end of thg, period halgidupdsadsimd inpitdainy lotied ofedinem and
rel easi ng the product fro the plled ressur

according to any pr e r;e[%t 'eé éltiie(])dé-pgtestsiurlngiigr 2"
approxi mately 3 ni nulesst JQ pounds pepraguare dowht didiPas Baly abey eofthehe
\_, 10 ‘prevailing ambient pressure. ' '
9. A process according to Claim 8 wherein the
applied pressﬁre is 50 pounds per square inch
(344,738 Pa) above the prevailing ambient pressure,
the temperature of the fluid medium being at
15  least 150 °C. o
10. A process according to any one of Claims 4
to 9, comprising the steps of introducing the product
into the reaction vessel, introducing the gaseous
medium into the vessel (the vessel being closed) so
20 ‘as to establish the applied pressure, drenching the '
product continuously with the hot fluid medium for
the said period of time, and at the end of the period
N halting the supply of hot fluid medium and releasing
' the product from the'applied pressure.
25 11.. A process aécording to any preceding clainm,
wherein the said period of time is approximately 3
minutes. _ '
12, A process according to any one of the
. preceding claims wherein the product is a vegetable
30 product.
13. A process according to Claim 12, wherein
the product consists of potato chips.
14. A process for preparing potato chips or
other shelf-stable vegetable product, when performed
35 substantially as hereinbefore described with

L



precedirigncl ai ns wherein the product is a vegetable 30 product. 13.
A prggegs according to Caim 12, wherein the product consists of potato
chi ps’; -1

veget product, when perforned 35 substantially as herei nbefore
descrb€d with -21 - reference to Figure 1 of the drawings,of this
application. 15. A process for preparing a shelf-stable neat or fish
product when performed substantially as 5 her ei nbef ore described with
reference to Figure 2 of the drawi ngs of thes application. 16. A
process according t@rap¥ne8et8f rigrer ecefli the Cd Pawbngd &g PeH{or ned usi ng
appar at us substantlalh as, herei nbef ore described with 10 reference to
Figure 3 of the dr&RP ég a§ioRnis application. 17. A solid food

product, when prepabed by a procesesactfordpngpeningya osize bf-8 tab e aveadi ng
claims so that |1 % Figg ﬁﬁo&a&whem FePzOFEEE! Sibs fdik iRl Ly aPOres al

| east to the extent
5 herelnbefore ‘described with reference to Figure 2 of

the drawings of this application. :
16. ‘A process according to any one of the
precedlng claims when performed using apparatus
substantlally as herelnbefore described with

10 reference to Figure 3 of the drawings of this -
application. B
7. A solld food product when prepared by a

process according to any one of the " preceding claims
so that it is free of harmful micro-organ1sms and
15 gspores at least to the extent of belng safe. to eat.

LR

+ A process for preparing potato chips or other shelf-staple
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