+ EP 0: 289 777 Bl Description FIELD' OF THE | NVENTI ON 5 This invention is
directed to a novel nethod of preparing and preserving fresh, ripe, edible
fruit pieces so that the fruit %%PQ?F bqred for long perlods of time

wi t hout appreciable | oss of natura avour, colour and texture. Mire
particularly, the method pertains to the cuttlng and/ or segnenting of fresh
edi bl gekéngubnt i Ssue into pieces, packing the fruit pieces in a high
gas-barrier or gas inperneable container, gas flushing of the fruit pieces,
seal | mELblE Benkvenm@on col d shocking the fruit pieces, and storing the
contaimner at refrigerated tenperatures. BACKGROUND OF THE INVENTION It is
wel b knoms ineationti$direciedita 4 povelfmeitiod lobprppadkgoahdforeseriing freshi riog cadible) it pleges

rapi disy tat thartioit eTay be etuperiertlengawriods Bf The witheuicappiepiahle loss of peturat fiayousccodPioned,

t her ebmd il Mot Raffisulfrlyythe method pextainsap fedcultipy andins gegmenting of freph %F"b%‘é“n t he

f rui t tissierinid pieces.rRackingtthe tefitrrieges inpdigh Spvhaion of gas iRRceghla conty %g%'; ’%

t e, S 198 [tfe. fryitf pioqgs. goplingHhe cpniaineptfaldeshpekin the, frufl piepasy adaterina it LPbs (1
~tqﬁerf?f]'9°’qt‘?§'ﬁgm%°’af“f'?ﬁﬂ about three days to six weeks, depending in part on
fruit t Vany _fr.ui 3 pi cked and packed in the unri pe stage in order
to IeMﬂgﬁﬁﬂ—@ at both ambient and refrigerated tenperatures.
Unfor t unat el 11 S o?c dl iekol H6sh! fnruhlh torlofaRtid Mﬁﬂw aJnﬁiQ*ﬁerﬁHeraﬁﬁdsl s to
20 dee‘\ ? eﬁ '%Ew@}l ca he qua e%{&ggthe 9 6 Fet th\ bt shelfTife:! wheh the

har Ve mt 2%& d Eter Eerm fSrRostb435%, B Bhditih GRirbsh] kpdlwhGie Wit Ch ar e
str On NP WR-T) ARdbs oM bbR itfrdd dyioCHEHeekY, épRndindAR pért or t

pi cke tlypta an9 rfr’§1§ dr@&cl&ﬁ%%p&ﬁedﬂﬁwruhﬂidé stagé) inSordet [dAerd@iv heip SRIMife @F both

di SCOVa?rrb)én nd Feffigatdiaderhsbratdddl UhGriunately, vith &iigpradiico, e didit eetubitly Yackd drrfailsid es of
ripg fdeWidpSopliéim ﬂﬁ@ﬁ'rﬁtﬁlﬁ@dr e E clew.iFaLSs havasied atie @ik ofeipsieys podseanbigigeous.

| f al | quatphtibRésOleis afd endly tibisiredl by@uhstimire abd et fetdh a Bigisan ericerithndiut pickbddhder

r ef ri grg prbiripe staget of onstturitye Jlaus Othé devabpraey oisgiseovehy of a methask ta iceptere pedyiglaingdhent |

t hen thigh qublity aidbutéstof rigerfdiitslios proltmed storageniferiodscvoplid bp exiremely ladvapiagesisp| e. Many

t ypes of tffall whale pickediride frfitsrcouist aeipated #scon &nd) stpred ghsr @Brssrmmw'tt'%?@?'att%r e
r ef 25 crw pesific rteroneratuse regitment &en harsigsehilityeend; distibytion ot the; fgits yould b at a
commnMWﬁ!pr efrfeits eayldt fenpramele. e beld é?’tSEi‘B‘I pet'ﬂ’l‘ge BfreprEey 5™ ¥ RYL % hat

npl erangpapied I8 gradpligergied W%F‘e’ @W@‘QEEP’% 'gg [B'Ef fou ' m‘iyséﬂisqm s ltm CI fic
¥, par Uit
&

cust om t@ %‘PB.'VJP%“?“%‘W és 'é"dt g‘f‘p'
eratures

fruit
t enf?erig'gﬁg' iﬂ}m}l re?“g? Qgﬁg%Eemperatu %gﬂ u,:er BIB rrter tlgsgm e@%f @ ow

n ur

[err] ba% H ﬁ td ? dofhelo Q?eaﬂs%%%cﬁpti@ﬂ% tHifng GirP br8 nla oer na'

tissuey, 2 é&pp and ﬁ\a amrllfnb' fnﬂrr §ﬁ%n@ lfor 686 KholeJPURE ardlidWn f

fruits, Jé .n@r) lo %&rfaéyaﬁﬁ@sddms&etsen&iag Aslalandral intis, YhisHbi®er GG, fruwhwﬂ

papgy abe 8558 8PBMnForatites bANFIOr andiN - € Mb Tolelbdhf chilfdglinjiryS inginparBor, escominesied Whol e

frui t Sg@hdd teHhgevdiurd faRges for YeRbisdiriel, @G @bBGIes) bedchedSdpples biidf aptieispird frimng taMtC.t i ssue

sof t eni Ng ad@borAto AQERFerdiuré tabtdr, thi lRbripdsiliér &frgagps nLpe stbrader atnbspherelsivelgBing the be

st or edmmtcah RARAEEN IpRtony EHe\veeage Tifenahdiecirash froits. Ip periadar, agtmdprafelydrighrigvelrof. | n

Cc Ongar ¢amh diokies (2o pahdsbdicaievetsarioeigert (2rte 16%ig sontrbiind afrepspioes fiorege can

st r aabsgnificadly inoeaspHies shelé jifp [of sertain druitppIurie 8t 2pPigs. dPofrs, (?ﬁ?be“‘Pi)a'[dé?aPﬁ"as [There

addi t i lerevidencenthatchigher carban diofideipysls and frwercexygRadevels @vapipo 'é%ve'g""‘?’ °t’ﬁ%§’"§"P rage

at s phdrieeningvatpoefitirgrholedruit. Qi the nogelive #ids, ﬂ%’\‘?&% %’i‘ﬂ b’;ﬁ’ chﬁ?? life
f |

of mhoqieéenpraww' ayalify ekthe fryit Tﬁdﬂf?%d'? ?d 3 “ﬂﬁ e
d| OXI de p'esOarq_e 'té{‘ﬁ CaFé’Blf fédigl m r ed
|?Sﬁ t
? I a I h p Af

f t oxg Hagfggu { |ré§1e )gjegw ooms sed or sto ure o o
t[‘;lt f“%@ b fssé{cﬁgﬁ’ "seﬁgéﬁf '°':%k .Avgmg SNy e M’ﬁiﬁgn;e

| ower ﬁt ﬁﬁ'ngé Bos™ Q:ouﬁﬂ Bf Qlkgig scfnﬁ;bﬁ'rsoro hydfa@ iM0Re fokydbh is FdaudellCand
neggj | r\!dﬁtr%ﬂ'e By a % Al burréh! rRdib Qecmﬂau%h Odpps 6@ belkired GRrabou Rt to seven

det er i Qb if BriobhhBresibt 4 1 38 cald dibiddl dnd B8Y/3% 6%5/dén at kefhefires Sfoli @y Cowitheut 0 bi C
of f - f 1 gu@kbticl dOwhthi® if dudiity.S mMay devel op. Apples are a fruit that can be

st ored SWCKes Ssisb Weby dbtermire et pbrishEbl pduzd sud dsi lgiucat @ibrt, anptwedkerrel inn a 45
speci T tréhsghRablatdnampis arewitdstalitDiohg d@stmes irgwsmirtrvdrerathd cantairerscard fivsiwdiwith gitredent v .
Contss 0brded carbonadicide Gascia bhiagakditdos cleygendsvplyclrowapzbeh laveielhavy been feund tatedyss pher e
of r ootip raspiestiorf rate of the Ipfodgre\ehd fetardgigtdrierstidnalruibeammoditiesreqwtt gileastitie EXY9PH8 been
succesprpysnt ynsighibyddiscolovetion| antl [off-figvowr dewelepmentgndtty peravirtae riveRing °b9’6€'ed‘&'?°€ is
commonfyit.cal | ed control |l ed at nosphere storage. The carbon di oxide |level is
controlled to specified limts by passing the storage atnosphere gases

t hrough an al kali scrubber or hydratzd |inme. The oxygen is reduced and 50
controll ed by an external burner. Using these techniques, apples can be
stored for about six to seven nonths in atnospheres of 2 to 3% carbon

d| OXI de and 2 to 3% oxygen at terrperatures around [err] wrthout a dramatlc



the respiration rate of the producé and retard deterioration. Fruit
commodities require at | east 1% oxygen to prevent unsightly discolouration
and off-flavour devel opnent and %g, s{g éhe ripening of green picked
fruit. 2 EP 0 289 777 Bl Modi. d a rmsphere packaging is the term
comonl y used for the storage of food In a flexible or seni-flexible bag or
pouch W t h Matkfiddit@bsphdre Phikagim R e 18hh Comménly@ed GaIthe StbragudoflTodd iFTaYRekibie &e d
vary in saibist bagor potidhn@thSénGntarg® abhosptives @i0¢h® tot yontlelled bt gaSindded vanyiisSi on
t hrough t¢dmposhiioh | derirgfl stbrags dfathe osmmaite ldue 18l ges ttiagsnfisslonshriugls ehebeais ofl thecbap @r
cover whpueh. Prastict fiims ave bernaiserbto oo whdia fruits lirecantainers st thetethe alne$pbere egvedping he
fruit scathe it maalitei wodifieRo Potgettylehe hex iasts. | sithee r waled ot luesealed; diavs] bean emplayad ed,
have beespmanegsialy éotl seneariires tor tab Istprape pndstranspottation: off apples and peersribigpe beendfound that

t r anspor hergspiratio ofdhgivecle tuitdn gesgpled, ay powgbe@thbmbagt Wt caus a riseinfarban i on
of the wfiexde level gnd ajogrregpendin eaguctign in qxygen SP1Nhg Wy’é‘i’ﬁy i dhactempRsatyp of ‘h% ause
a Fhse i PPoBul Wole it sxescRBOYeR & 1t a?ﬁabea" Eﬂffff%iwﬁﬁﬁ SP'@BQPc’P‘PcS’ﬁ"‘P ﬁ'“'b §

et P sl e o
(Tses anffee P?gv T%r § Egr ﬁé <$ ﬁ%{g" dllf’é'd? F a‘ B e
fruit i nt%oqrcaf IDXI Cl 1?8& Ce%ﬁe ls ar 'zn lOXl () tC Ot © Whoe %7 llll'.ezilﬂ"lge I de

may be f gas
SR s
rat ?@éﬁﬁ&tot S‘d(ﬂeﬁ %o@&ﬂ% al:!ﬁﬁhg ult H'dbt ntélrased BIJ Sith 't&ﬂmﬁi&&i
Off f1 aivRél convEiRiging RIFEBY3Sd onl Whele, luficutl eéinrhéXites M @hekdl, oisél Sschriiib® b Yooncbkhed
reduce tvgh thé sainfhared lob @ Ruithbie XoxgiRn-téhdinfrigt anvitoAmérl rodhdthe okietibr tof whéle riags ar e
ei t her upissaelfies packagel Thdsat wabnted P@hidids aidNBadAINGS PoqBixeC an garobi® lcofiohebs Of
f r dsh ahyalsisthiesd ih itheeatrhoshiieed orivalaphigsthaniviidie thilt it brelercia iplaeent thio aisvetbtpmib of edherobic i t S
| evel ) aerderpiestatiod "pifidvire” Incitie Proit. bt dtahesergrlel tingp, thiei diraospliersr @ust &bitéin B Gufficent
modi f i edareduntoe pérbonediqxisie leadjor mirogen 16 inhibit fraindbtedierationt Songrratetite drefooncemad hith the
t echni quemotahoicsome iof e ethpensl dng chrbenudiexsld imthe wireueding atroaspherobsnibel inclusien, of am
gener al , adserptipn p@@eﬂmpmlsmfée paskage prics dp sekling: t he mai nt enance of a suitable
oxygemt coninsa SRy <§ s8pspi the Aevelapment ef prdifiech@imesphere penkagito ohfkul! I Inrits ifangy. jStpdies

pl astic #ave fac dhe OzGfdes gas flyphing: of dhe B??FRQP ﬁ%‘"&’ﬁd”@@aﬁﬁ'ﬁ‘f’tﬁ o3, Ik BaF hegn t hat
aer obi ¢ %9 gsje B '52Q5°°°FPafhﬁts§faﬁ%M° P‘nth‘f o%‘{gé‘f H"é‘a\?\hol e
fruit ind
or ] ol S" i ptid by °§va?ke°f?%3° et e e, P

t t
??BI f?' ge;%'fe tde tgg gﬁgﬂé’ ﬂﬁns%th %ﬁf&gﬁ meggditggto mgéas j"nﬁfﬁﬁ%&%ﬁﬂg% adkﬂ?«l tg%na of
the et hYb ofafidn! éﬂﬁ"l‘ néléby, 1%% ﬁn@ g avggﬂnﬁ frat a}éfé%ﬁﬂ;rzlc

S R d

i NCl US| Ofim® it VarBGS 65 Bérh\@&bnnﬁ&cé‘aﬁtpr AROIRBIE b S sta
seal i Bg. 642017, 1974)YisBuGE 16 Ao semhylbfward@/atcawmmbrm‘e 160 frioBiflecPdtiBsphéer €
packagi ngorade 6frdeidralifitd. Mt sHotld ibBrdtaa nat Sbwilb@ thadyd the PSR Gl EnslBE aprobit |
gas f | usiespirgtionfof tiiee frifiac ke gesuilnmat it pgliferativh ef abrobivvdredrgasisms sudnaes Meid

et er m nigetifiell Atmoaplicle (MA) sackaping.ds the atdepted sebsen ipeoNes the egdcudtion ef plart i 4ll of the aibe
I e henfeh thg pagagecand ithgtintrodeetion of latmikiers obigases. Beniiages fos HA\stragd include palibidags,
appl e abag-ipkin leagyiedroxr. g 90 gecks €S0 Fpad Bespf: #4. 85. 1 i ed at npsphere, the
shel f i f e hummasy. gansplied aloprnere; siorags aad medified rasvasehees Raskaging 6 JoBgrvholg. feasl
weeks ( LRigked rrwtswee)ae p§ed c2esap; adiynct R)te{!’a‘ﬂEHP ""3'5*2 pralengdhe ussful siprace lilg W%\i‘y of
plastic YHORHRISOf A et days o few é?kﬁé"&S?' sgik) 95‘ Bgo plied o mpgified;candi
avai | gbl p??ﬂ?enfsﬂ'é’v Hl opstralgd A 'E‘psﬁ'@?é" ‘r'"ﬁgeé’e'b 'ﬁ? 9%3 tre@'ﬁﬁﬂ'? At doNERMhei m
(ool g8 e Bloiod o %'pt R o R Lée't i
Sci ence g g i j& o B ek et g oy W hsnd o Hahe

Vary ous per rrea It es can ro ong Phe shel f

life of styg wohﬁ.sn o#\/ﬁésﬁ%lts mto( £RMion [ Ehbserd R idkhindon tﬁé]' edohdmic ¥&sbbestdrsiarssed

t he uge ofqaftml yethyl ene and a silicone nenbrane for the nodified at nosphere
st orage ofz. smyvRkential fof Bbipbs of ftéeh HEIOHHNToNG PatidR tAhothélad linkitd bddalisd1d6 §Hoft stoiabé MeIO

t he pl ast idfthk it heRBE kpREentRy DIbssGn PRERAI Fe¥briud ffor tHe nbiivA frbm WikibMal syiRtes.

cont ri but exd Thedsgolage pited fof Besh thiuid RreGfendally O the rightfoOrboagiaoti18 G 26% ©h tha Jotaluitl S .
Modi fi ed Atawotberbleyrreprédeiiing pa okracessegy waste. t he accept ed sense, invol ves the
evacusd i ort. Siie ipability tostorel fresiofipet fruiis for fong peyiast heanp tekeagposidanablet anwuntrof frestiioi | on
of a mi xt us eressfved by ensrgy inierizivg cestly canning\ansk fepzingeprgcaduresde pal | et bags, 40
bag- i n- ki nTheiapriofs-arogwareg thegelioving refaraesend exteniovich e 1rers or less nedinenp & this

- 1984) . |pvesiary, control |l ed atnosphere storage and nodified atnmosphere
packagi ng of some whole, fresh picked fruits can be used, as an adjunct to
tenperature control, to prolong the ugeful storage life for such whol e
fruits for a few days to a few weeks |longer than is possible in
non-controll ed or nodified conditions. Experinents have denonstrated that
with sone whole fruits, even controlled gas, treatnents have not been



‘45 beneficial. Apart fromdetracti'ng fromthe possibility of providing
premumripe fruit and produce to neet the taste of the consuner, the | ack
of suitable preservation net hogéof%.,fﬁ%t has the foll ow ng adver se
economi ¢ inpact upon a nation: e Inportation of fresh fruits into a
nation represents a drain on the econom c resources of that so nati on.
2. The potential for export of fresh fruit fromone nation to another is
limted becdimtted 8hatesstorage life of the fruit, thereby representing a
|l oss in pot Ratent Bumber for InVenter on from exd@auns Dafigces. 3. The

spoil age rates for fresh fruit are generally in the n hbour hood of 10 to

20%s0f the tolelllr4de crop, MeKeby representin % Lﬂﬂ%e A263ry waste. 55

4. The inabi|4¢99to4480re freMaF‘ltﬁé‘Yfrwts f or |Jo%l'§7means that a

consi der abl e 0611 2§? fresh o3 is preser ved ensi ve, costly

canning and fTe n rocedur e ‘Fh I nventqQrs a e follow ng

references anpl’ Y5 e_g whi ch ?‘gnoﬁ 4't s invention:

3\0 EP 0 289, 75778 3bni ted SEAL eﬁ%tieégt gier °|

| ssue Date 5 6 3,111 mura et al. %&% 29, 1982

Nov. 19, %34% 0§11443 oodruff  ANan Yoct. 25 83 Jan. 4,

1977 4, 006, 25 : ' 1, 1977
423,080 fosian et al. Dec. 27, "Jf.%a

4,055,931 . 4.515.266 MerlSuyers Nov.1das 1377 4, 079, 152

Bedrosian et al. Mar. 14, 1978 4, 235, 7 0

Cazal et[errlwest German Nov. 25, 1980 4,331, 693

Gozdzi ewi cz p&tent! Numbey 25, . 1982.- 4, 337, 276 Nakamura et

al . - June 29, 1982 4,411,921 Woodr uf f

Oct.¢ 25, 1983,922234880 Kurz Bedr osi an Magt. 20, 1980 . Dec.

27, . 1983 15 3,136,622 4 515Chg@kalov et al. Magr 30, 1984

May- 7, 1985 West Gernman Patent Nunber 20 2,922, 145

Kur z Austrian Mar.. 20, 1980. 3,136, 622

Chekal ov etPatent Number \ny' 30 1984 Austrian Patent Nunber 25

2252346 Fet kenheye - O th ,
the fol l owi ng pat2nt%®nay mer %tetl!fﬁ"@fe“&mrent onLHt'%é' g%’Sﬂ sj}?ﬁgt theyez(rae

considered to be 30 reasonably pertinent to the subject invention. Muk

di scl ose rret h acka I shab St i ncl udi
oot % %ﬁ ?;i%?f@mfﬁﬁ@m" o R e P et BB Rl B
Copﬁr ! rik;(]']sEl met 0 fg?geaihagb dcoﬁ\gs‘?lg@ wBB J\ ‘ilého qne%f'il toa{?y aﬁd tti ng
R s $Qm@ntc&qa%ﬁ.§§af o aE M&aj Fallt er
resi St& tion ﬁﬁt SPE EW !SQIS ibl Yér 'Egvm% &ﬁﬁ‘l%us kdils@hd Or Of
the caphdiQite-p ry Q' ﬁlhfb ing "bifa@int Yre Irteriol BF MBTHaRSHS &1 a BodBY Yubstantially
wat g @l@&m&s‘w hit WatéY abszﬁseh ARt SolllibdREALSrs, iIdLEMBLIBHiGBatéEdoimegtiBlod infltne
COMEStyirbdpBs wellhd tholtatt With NARF, .foldie thb MGapbbiEto aériap Wsdifhandio@plstelly Ginclosirg thehe
Wrappafombﬁublayafdloaﬁmg theehfonand conpl etely encl osing the conesti bl es and

| 0si ng Adverdmgnd Bolk, il GsOoprebareg fbraefligrrdted dtsragetbyi cattify e frnikiitof convenierdtmieges: at ed
St\&I‘ agead lthen cultjéctimythé Ifrait forseakingi untiey veammdm i splttiop iceaining sedigmt tisslfitesar ispdivm | ng
t heof raylfite and citirakdichly definflerrangss Jtiensi rangas il Rrferatly ivantelyi lated isagbistentidlsul fite
or soditeightAap relatignship, o et thehighjepd siceng range drewsed int conipngfignewith te,lay ond gifilRs are
pr ef erqihsr-\Thp ik pigegs, are élp(hp@[grapw uamgragpspamprplwlq holding solution containing sodium

bisulfite or sodium sulfite and table salt prior to the soaking. Fruit prepared in this way can be held
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45 Woodruff teaches a process for inhibiting the growth of fungi on fresh whole fruits and fresh whole
vegetables other than leafy and head vegetables by maintaining the surrounding gaseous atmosphere,
which consisted of carbon dioxide in an amount from zero to about 20 percent by volume, molecular

_oxygen in an amount of about 1 percent to about 20 percent by volume, carbon monoxide in an amount of
about 3 percent to about 25 percent by volume, with the remainder being substantially all molecular

50 nitrogen, at a temperature in the range of about 29 °F to about 60 °F for a time sufficient to inhibit growth of
fungi on the fresh whole fruits and fresh whole vegetables. Oxygen and carbon monoxide must be
maintained in the surrounding atmosphere during the entire storage period.

Bedrosian (U.S. Patent No. 4,423,080) discloses a controlled atmosphere package for retarding the
ripening rate of fruits and vegetables. It is formed from the combination of a sealed enclosure and a packet

55 for the package interior which contains chemical agents capable of absorbing moisture and carbon dioxide
from the package environment so as to prevent mold growth or other respiratory injury to the product.
Absorption of carbon dioxide and water vapour lowers the pressure inside the package and produces a
driving force which allows the entry of sufficient air into the package from the surrounding ambient
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i N g hetmesgheep I ffarl oxyden, [ fesmiFogen, i3adt cavbori diexiderabid £ fap biérateriyiasdshmoisine ivigoad

at nos paemisipa citeagihowdd pe balers 9.5 @ranishymr 645/ equbiie GantindstersC @00 bep i) gae 24 hourodt frui t

pi ece®5tGat98taeletivel hyreidityedl y by t he nodified atnosphere conditions for the

prka Ing process of the invention, fruit for cutting and packagi ng shoul d

%ﬁ!ﬂtlo an eating quality IeveI Such ripe fruit will have a
chdPacteri esEtr C fresh flavour, an opti rrum colouration and a firmtexture.

The fr ur ) ﬂ? d" P%é"t?frf p'}b‘?“@"'??aﬁ”?‘ 'E‘“ GP% &ad ""'B‘r’!?"é? "aww g&Mhar vest

i cr offf° shc 1 noapr s werq 'P:t W fruit
eyt Eag i swucﬁe a‘%? %‘L §s¥§ﬁe§§%§§§? %‘q fi@g’ §§'§§rﬁ'§ d

stor agl%p r{rsge’ﬁlet h &\6 regé% iff o

eNZY Mg wheb(ERY QF U&c@ﬁlﬁ-ﬁfssf stiteRling &l @\Eaé Jumf% BJﬁUlmva fﬁéﬂe |tl9£

r est I ifbiesl canisting b€ bt 157 B0 R UxGden 2boltVdod ¥rgb arfdihedBHbned Ri¥dgeR Theredth eg | n our
st udi prstiel dolichbs Whie dehied. TR 24P |of gasd@RmbaD Hi \bieBs) vcmara/aésue%utad}pverhé f.!éu a 5%
Ci tsbi @ordiiing) pdOdhE$ wer pRtdd it ferEddat réliigefatadirbonPhdkC & SbNAS - St coldSsheckithe fAli N t he
pH dowecdso Theatrutepiedae | viwve dtofed ak t1 - 0E6r ihaomiéhtdl padods fap t6litdrel Mokths. Ghalysieofaci d

i Nt 0 hépdsaral pasep inethe poanbes indieaedrihbththe) odygen tidcedasedf prégpassigaly Witing @effigettitdd, may
be st ew@ge.at tenperatures between -1 to 8 C prior to peeling and cutting

wi t h t heNotydthstdnding storage dimss riuy  toetbie mapnthe riorathel pineapplei pieres. arioespoilagd caesbigr i ct i ng
et (5| BYREODISH granibt wasrevidant Misual eyl sansqly evaluationefrthey pingrpile dieogs $tered endsethat ur e

wi t hi Aofifie atmerphere packagingof |ty rngrnfwrherg Prpseitedde (Tableril nB® qofpan opagueness andof 55
respi PP 8o RinsapplerRigces yere highly @ergrtale gt the Higrt eicstarage @ad thpspeayaliipdid pto| e
fruit SN Bp9HPY 28" B e P ihnsierpge, Parind s EecTaMenh o dhecRineappie Pipch b ther abl y
be stored between -0 to [err] for a period of no |onger than twenty- four
hours prior to peeling and cutting 8o obviate quality deterioration. 7

EP 0 289 777 Bl The surface area to volune ratio within a specific range is
al so an inportant process requisite for

I




‘successful preservation of fruit pieces under nodified atnosphere
packagi ng. For optinmumresults, the range of surface area to volune ratios

for the fruit pieces should be ég?{ ]. The higher the ratio, the

shorter the tine taken for the (t)ti'f/%“gn of%{atss to the centre of the fruit

pi eces. For 5 exenplification purposes, a cored pineapple ring with a

di anet epeghihing of Meddidlagd pdibL WBE Sénsidbred. t& By Mhly Acstable GRMAHE BtahdpoMDbiUFERH I At | O

of aboupinsapple bébud and’a PésigididlaRcdbdiwedh swsliges Widt sdurhess NTHslTiaGdun 6fSthe piAdapple I at i O

of aboupiecds Stoied fdk .pefiseln of a to\two inbrehsid a1 trecOdnizable cahgtl. At 6 eadeds tissitrad eholite

bet weenstoragenitinel @® gneapre biates veye il qaite dricgtabies b@08e Btendfig rof e pirehppihilangyr of

t he for udecrepsed clightly.nThe mineapiet BAPME P ceiviell by GRiffigg thegrirstrams an apaned] peustl was very

m Xt ur estang & ajl fimes dujegsthe thipgarenthstorpge pesigén, ar gon, hel i um and hydrogen. The
inert gases act as bulking agents to ensure uniformdistribution of oxygen

t hr oughBf#"PlIe container, to aid in the transport of oxygen to the centres
of--the fruit pleces and to revent ox en toxicity in the tissues. The

i vef (0 asg s'hl"‘g‘ |e 333 reg, "gﬁ'R%;ta%elﬂ"Fd"ﬂ'i’t HE&’B'? H'g"s 99?:[:': F'eces
and pr e?fg w |g ts rang: ween gra y %S ¥ tcssu was 2about ésg h
Convertﬁ % ﬁ c.l o n'f& vfﬁn%%g §E!11éé§ S uhiét e
wat er |s cass HAEF Sb Vr?(h riabds/ QPJ. Qe
redugd i Qe S‘sruc ?etﬂyféﬁé/ e/ @&tomﬁﬁmu t @rlﬁmﬂjteoe HaMERE LPg20)
deteri oisoat:new. L thd Ruired 0% pé?asxgﬁ,e tothl Bﬁt B Pspald piodes M ekl pbuck an
typi cal Ja euafom Bo@ 6D td Do Q,/anq;f Thedr WidldFbcublBS by @ véﬁﬁﬁn-@mwﬁﬁeaﬁr\g\/@mg%ﬁi

resul t SvacuirfizeB @bueh Was 6N HUFRedGHith QpHIRRtukésORbistiny ot 18 @208 dk§don/ 8% héhiR ahdthe i t
has beepaldied @kdbm) THereskom 18 PRSYC poiithéd Weord ¥daRd.Offhe katiblof gas éiuhhd to it pibdetvigums i ze
of\"¥ pali Was[ibet @25AITThetHuR-contdining policheOeraPlacdd i) aor@-alr Irafisgaransd>tbdit Boid at abbLe
t ot al volQwmoldishdck theffiitl pibeesi The @H .of i tuifydeces atbred @r abwbt 24 homs tat e wasd arounthe gas
fl ush n#&tThe kuiglesas derp steree pizdbbut 1H@ fdp périndeyp B uamohtt®5% The percent vol unes
of ot her Vibstoragadmss pfruptth dourrimenths for Y IPpays piagesynodwpitanel cayping Mistobiabgreeh i ci al
funct i oweEl eYslepip syl @ad ipnsery cayalvptionsy of thepepayg pigeas. stared ppder Fediiedr BmpPherpat
for &ptPaskaging éé"UP'P%emef’ i Taklg 2o Thsr acidndip jragtend | had, e aduantags (of intrpdyging agsiightt | ysh
m xt ur e E@etstt%‘“? PRRAY2, pieces prphbrought abpyjiap! a@t:%@etswafhw%egetteeemval'%qfargpou| d
be in tHeVr 8 tée"S%h 995 E}gaesg ofjthe Wgyyﬁ fid pefichanas appraciaply 8%"’6!19&?”@ used
\M t h a Ilgi OUI' mon st%%e [s) Oﬂl vguﬁ\ﬁsigst%%t? even a er?hg four 8?[?8%01’ %;tumeb nded
| Lpw ect rn a & Trorde exi a
plllom/effect is one haV|ng a sufficient volune of |nternal inert gases to
prevent or reduce fruit piece. crushing by physical inpact on fruit pieces
cont ai ned by the package. At the sane tinme, a sufficient anbunt of in-situ
carbon di oxi de woul d be produced fromthe oxygen in the | arge input gas
vol uge to inpede fresh quality deterioration. 30 In this invention, high
gas barrier containers are essential to prevent- deteriorative inward and
outmard diffusion of inert gases. The high gas barrier containers nmay
yp cally be plastic filmpackages, plastic film alumnumfoil |am nated
kages, plastic bottles or netal cans. The high gas barrier containers
nust4have al nost gas inperneable walls with the foll ow ng maxi num gas
perneabilities on the basis of cubic centineters per 645 square centineters
(100 square inches) per 24 hours at 25 C at 760 torr (1 35 atnosphere): 1
for oxygen, 2 for nitrogen, 3 for carbon dioxide and 2 for other inert
gases, Moi sture vapour transm ssion rates should be below 0.5 grans per 645
square centineters (100 sq. in.) per 24 hours at [err] at 95% rel ative
hum dity. Exanple 1 40 Fresh whol e, disease-free, intact pineapples at the
firm ripe stage and with no visible bruising and nold gromh were
sel ected. The pi neappl es were peel ed and cored by a machi ne. The peel ed
pi negppl e was then sliced and cut into bits (wedges) with wei ghts per piece
ranging from6 to 15 grans. The pieces, with a pH value of about 3.2, were
pl aced i nto pol yethylene/tie/ethylene vinyl al cohol/tie/polyethylene
plastic 45 |am nated pouches (DuPont LP920[err] avail able from DuPont
Canada Ltd.) with the required high gas-barrier properties. The total
wei gkt of pineapple pieces in each pouch ranged from about 150 to 2500
grans. The air was evacuated by a vacuumgas flush sealing unit. Each
vacuum zed pouch was then flushed with a gas m xture consi sting of about 15
to 20% oxygen, about 3% argon and the bal ance nitrogen. Thereafter, the
pl astic pouches were sealed. The ratio of gas volune to fruit piece volune
was about 0:3:1. The fruit- 50 conta ning pouches were placed in a
forced-air refrigerated roomheld at about [err] to cold shock the fruit
pi eces. The fruit pieces were stored at 1 C for increnental periods up to
three nDnths Analy5|s of headspece gases |n the pouches |nd|cated t hat the
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55 m crobial growh was evident: Visual and sensory eval uation of the

pi neappl e pi eces stored under the nodified at nosphere packagi ng of the
invention are presented in Tablg dogglfs gf! OUr, opaqueness and firmess of

t he pi neappl e pieces were highly accepta e at the start of storage and
these qualities did not change appreciably over the three nonth storage
period. The flavour of the pineapple Eiece at the 8 EP 0 289 777 Bl

begi nning of the storage period was c ed to be highly acceptable from
the standpoint of £gesh; pl ; hal.ance between
sweet ness and soUpfges Takaging
peri®ods of up to TWO TONTT 1 d ' [ I¢] ' ne end of the
three nonth storage time, the pineapple pieces were still quite acceptabl e,
but t heMontthensift y of the pi neappl e flavour 5 decreased slightly. The

pi neappl%"-%!-’ratﬁ?a rcel ved by sniffi ng th; QVP”P bg1 n opened Cl‘chcwas very
Qgﬁigﬂﬁﬁﬂi' ﬁéﬁ&iﬁﬁ 10

str g

"Fre&sh, | e, free, act p ayas at the f| ri pe stkage and W th
no VISIgﬂg brwsi(i ﬁSpd nDIJ!gromﬁh 3£re selected E££% papayag stored at 1
* C for about 24 hours was peel ed, deseeded and cut into pieces having

wei ght s riangi ng b.éuween 10 gh 25 gra®s. The BH of tHErmpapaya 6 ssue was
aboust 5.3. The piveddgwwere dipped into a'cold 5%citric acid solution for
five mnujes tor d e theggﬁ of the gurface tissue #g a val ue belom14 5.
After rerfbving t§ ess ¥ sol utidn from Che sur Pes, the 3 ruit pi eces
were 15 pl aced i to plastic (polyethylene/tiel/ethylene V|nyI

al.cohol / t3 e/ pol yeigitene | aipaeriatd Duont LP9230) pougfws having the

revydi red hi gh gagehaowi er properties. The total weight of papaya pieces in
each pouch ranged from about 150 to 2,000 grans. The air was evacuated by a
vacuumgas flush sealing un|t Eacthacuunlzed pouch was then flushed with

a gas rn>&?ﬁ%3§559§93t|ng of? 15 to 2 pecspiakl qg#ﬁdp t he bal ance

ni trogen. mtlg]aq:rge%f egtr&lﬁe astic pougﬁgﬁzg)ég §§I§£} ratio of gas
acce;

vol Bne tosl,‘rdﬁttlyp €e8ny Ol UNE 20 was g £ 1 ingt cont ai ni ng
pouches weixa pl aced |n a farced-air rehddptabae roon1helq,at about [err]
to cold shock the fruit pieces. The pH of the fruit pieces, stored for
about 22 demers at Lerﬁ] was around 4.0. The fruit pieces were stored at
abgyt [EHYirW(ﬁlIQB ioffs up to four fnonths. Wth storage tinmes of up to four
nont hs: f gRapayay pi eces, no spoilage causing m crobial growth was
evident. g and sgnsory eval uations of the papaya pieces stored under
nodi fi ed atnnsphere 25 packaging are presented in Table 2. The acid dip
treatnment had the advantage of introducing a slight sourness to the papaya
pi 88es and brought about a pl easant sweet-sour character. The deep
yel | ow- orange col our, opaqueness and ripe firmess of the papaya pieces did
not change appreciably over the four nonth storage period. The overal
ﬁ%gvour of the papaya pieces remai ned at about the sane sensory |evel
roughout the four nonths of storage. No off-flavour was detected even
af f%Br the four nonth storage time. 30 35 40 45 50 55 9 EP 0 289 777 B1
Tabl e 1 Visual and Sensory Eval uation of Cut Pineapple 5 -
Pi eces Stored Under Mddified Atnosphere Packagi ng Months of Storage
Overal | Of-

45

50

56
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‘at [err] Col our Opaqueness .Aroma[err] Flavourb Texture Flavour[err] O

|hl gEt hi59h 5 5 firm : 5 yellow 1 l'i ght
ig _ : 5 fir 15 ' yel l ow 2
i ght hi gh 5 "Epo2so rrzn 5 yellow 3 i ght
goﬂerﬁlte 4 4 firm 5 yellow a very strong 5

I ghly acceptabl e 5 strong 4 " noderately
acceptable 4 25 noderately strong %@_9_1_3_3 slightly acceptable 3
slightly strong 2 yisual and eh85FY EVHIAGEEEH bR ©ud Wabsya 1
unaccept abl e PiecésCs Under Mo Athospliere] Paokaging i ght
3 noder ate 2 strong 5 40 45 50 55 10 EP 0289777 Bl Table 2

Vi sual and Sensory-Eval uation of Cut Papaya Pieces Stored bnder Mdified
At mospheMenPae k@i ng 5 Months of Storage guo a1y

Overal | Storage f- [ gyt a . dr Off- b
Qaa,guenes-é-————-t 1c FIC-aVﬁm-OJ‘our[ er rqﬁgﬁ?'gx%'ure%{——'—l S Tm&%hQ rb I_U___Fl.avour_ 0

-y oA R 0 hiygh 10w~ . high 5 5 fi rfbrm $ 5 orange
é yel | oworange hi gh 5 ' firm
orange 15 2 - yel | ow hi_gh . 5
firm 1 5 ,orlaﬂ(i@"3 high  yg| | ouw? £ixg o 3
s firm orange 5 20 . orange 4
yel low o hi Gfb1low- high O 5 firfiem 5 5.orange
25 a highly accegpianglee 5 b none
5 noderately acceptable 4 very slight 4 slightly
accept abl e 3 yelj.ow- high sli g girm 3 51 igmtly
unaeegpt abl e 2 orange noder at e 2 unaccept abl e
1 4 SUPMow- . high' 5 £irm 5
orange : . -
25 2 highly acceptable 5 b none 5.
moderately acceptable - 4 very slight 4
slightly acceptable 3 slight 3
slightly unacceptable 2 moderate 2
unacceptable 1 strong 1l

30

Table 3 illustrates typical shelf-life times of several types of sliced fruit that have been stored under
Modified Atmosphere Packaging (MAP) at-1*C according to the invention. Modified Atmosphere Packaging
(MAP) applies to other types of fruit as well.

35

Table 3
Y Sliced Fruit MAP at|  Whole Fruit Cold

© 1°C (Weeks) Storage® (Weeks)
Mango 12 23 '
Pineapple 10 4-5
Papaya 16 1-3
Apricots 10 2

45 Melon : 12 34
Grapefruit 16 4-6
Tangerine 8 2-4
Apple 8

50 2 Stored at an optimum refrigeration temperature for the specific fruit,
Mango, pineapple, papaya, grapefruit and tangerines at 5 to 9°C; the
others at 0 to 4°C.

s Clalms

1. A method of preparing and preserving fresh fruit for storage which comprises:
(a) separating edible parenchyma tissue from inedible tissue of fruit ripened to eating quality level;

1



30 T,abl'e 3 illustrates typical shelf-life tinmes of several types of sliced
fruit that have been stored under 'Modified Atnosphere Packagi ng (MAP) at

appl | 0. 0 other types of rruit eepsdrr @b Tabl o o o MIRMNIRARILAN
Whole Fruit Cold 1 * C (Weeks) Storage[err] (Weks) 40 *Mafigot *

12 ' 2-3 Pineappl e 10 . 4-5 Papaya

16 | 1-3 Apricots rabild 2 " 245

Mel on 12 3-7 G apefruit 16

4-6 Tangerine Vi.Bual and A Ief Cut Papaya 8 a Stored
at an optlwmrefr&’d&&ﬂm inder| Medifyed Asmopphe aging 50

Mang8; pi neappl e, papaya, grapefrwt and tangerl nes at 5to [err] t he
others af Q.49 J&r r] 55 Clalms 1. A nethod of preparing and- pr eser vi ng
fresh frugfe &je StOrage whi ch conprises: (dyeragfarati ng edi bl e gggenchyna
tissue frggminedi bl echbisue Bpdguehlessi pPeExhvicardat I%W i t yFLEVAULP
Tabl g 2 Visual and Sensory Evaluation of Cut Papaya Pi eces StoreéFUnder
Modi fi ed A nospher e YR3dRugi ng Mivighs of Stor &ge '

Overal | orange O f- at [err] : Col our

Opa'quenessl Fl avoyLh§Lil Te&tig&e Flavqgurb 10 {rm 5

yel | ow : E,g%e : 5 ?lrm 5

orange 1 - yell ow high - 5

firm 2 5 gredAge-15 2 high yd | ow firm hi gh

5 fi r morange 5 orange 3 yel | ow

hi gh 5 firm 5

orange 4 3 z:llg o Thigh hi gh 5 | gprm 5 5

firn? 5 orange 25 a highly acceptable -5

b none . 4 yellowder at emigacceptabl es 4 firm 5

very slight 4 sliglexkpgeacceptable - 3. < sl i ght
3 slightly unaccept able 2 noder at e 2

unacgept g strang 1 30
Tabl% 3 il gﬁf{ég““ﬁ)éﬁmabﬁ@ew -1 fe ti rres‘,eq"‘; seyghel c?ypes of sliced
fruit thatg edircebeablle undey Modi fi ed Ayigneher e Paxkagi ng (MAP) at 1
* C accor dsnggﬁuyt lmaceeptabn. 2Vbdi fi ed Al nedekrete Pack:agl ng (MAP) applies
to ot her typaccertableit as weII 1 strong

30

Table 3 illustrates typical sheif-life times of several types of sliced fruit that have been stored under
Modified Atmosphere Packaging (MAP) at 1*C according to the invention. Modified Atmosphere Packaging
(MAP) applies to other types of fruit as well.

35 ' ' : o
Table 3

Sliced Fruit MAP atf Whole Fruit Cold
% _ 1°C (Weeks) Storage® (Weeks)
Mango 12 .23
Pineapple 10 4-5
Papaya 16 1-3
Apricots ' 10 2
45 Melon 12 ' 3-4
Grapefruit 16 4-6
Tangerine 8 2-4
Apple 8
2 Stored at an optimum refrigeration temperature for the specific fruit,
50 - . .
Mango, pineapple, papaya, grapefruit and tangerines at 5 to 9°C; the
others at 0 to 4°C.
s5 Claims

1. A method of preparing and preserving fresh fruit for storage which comprises:
(a) separating edible parenchyma tissue from inedible tissue of fruit ripened to eating quality level;

L)




35 Table 3 Sliced Fruit MAP at . Wiele Fruit Cold 40 I _

[err] (Weks) St or age (Weeks) Mango 12 \23
Pi neappl e 10 ' -4s . Papaya |
T3 A cot s 10 EP 0 289 777 B1 paya I l!m[ M "!” ”'!' ” Im
Mel on . 12 3-4 Gapefruit 16 ¥

4- 6 Tanger igecutting and/or segrBenting the edible tissue of thelfrdlt INOJidess having a surface areaBto50

a Stored atvolame apd batwewsn O&fam/get atlis@m2tretiper at ure for the specific fruit,
Mango, pi hdepptking tpdipil piacesgt apid bfrbgiot 4&ria bigngestbamierssoateingg; to [err]; the

ot hers at @dtilgshinG thes®ntahexiwites arloxygenreetthicioh gab mixtwpar i ng and preserving fresh
fruig for dJe)sealingongesing the gentaines tam anbignt ausideraimgspipresdido| e arenchyma tissue
from i nedi K eefrigeutingehe,gontaingr; with the fi gigcas st @ tempprgtug batweeny-1r € ¥4 *C fenat leastep
289 777 Bl 24h°u'st°°°'dsh%ktheffu'tpleces'"the°°MM111111111111111111111 (b) cutting
and/ or _se rrent ng th l e tissue of th I.nt o eces

_'surfacé’ af? %‘?ﬁ’e‘" F?‘f‘l b""B‘?—,‘?“\‘?\é’?ﬁﬂg E?ge}' “d Y‘Ef“"b%f& Fﬁ@ ?He’ﬁ?‘ik?ﬂgfhepi eces
at &’ pH 0?0"188?'6%‘%9 at 'apefﬁtﬁﬁbeé"éegnﬂ " ont ai ner (d) flushing the

cont ai er WI OrXXéJ clalonlt epelln rﬁan ner 15_flush tha ix& %E%J) a'?r% or

cl osi ng t %“’d asaeé‘ '% 'E gf 1 9 D§

refrigera mgﬁ)?%e gcbo/"n?xééeﬁergpgwt Fog |ece.§'§ a a" M rature between

-1* 15 C4t Op ﬁ\ethoé:aéc @hn&t in aﬁﬁﬁfgcea‘ﬂg bﬁ”\rvﬁwel:eﬂr §$sgfleﬂmtﬁnttoh§xy55ﬁk Euﬂﬁhéact@?he' n the

cont ai Ner coigof td AR HIRESS 18 BrodRb laRGfcidnParkl stitaBle bmdkHe 5104 SuRbrb& didx¥8 it &uak aduner

and the ftoWidatelinCsa@ifforidiCyas ShvitorimbAt khlining 560 GORt BILBF Tiokide 1BinfE GflthalcelR by

t enper at UkrebsttRdYmes, 16 théreNihiBithd adlion G ripBnifgeéndespRaorfl @ihdymes] ahd1toGmhibitm 1

wher ei n thierobialigkaitinie theicslisfdf the Mraitlpisdes.n a gas m xture whi ch contai ns bet ween

5 &nd 50% oxygen and inert gases such as nitrogen, helium argon and

hydr ogén. A Tristhod .as Alefiet o atlairs 1 dehlereincitie ifrashainyt pieces @i endf shogkedh ahiiemperatures

speci f i echetwepurit” anf 6 0% imyeadiaioly afferge$ flusting andichriaines bdatingof the fruit pieces to

produce a sufficient and suitable anmount of in situ carbon dioxide in each
cel | t& cheated agrefingdiin slayp |1d‘1‘?Pg'a§"°é‘f'i‘9'Plf’5'hW@h'?° Lot %Fel'ﬂpﬂ'@‘“!’fs%‘ww% @lbon

di 0x¥de f%ﬁﬁﬂ"f’r’?"?"ﬁ%”@éﬁ“‘“gg'ﬂ?"l’{‘rebs cycl e enzyrres to thereby inhibit the

action of e d res I r tor enz ) I nhj bi t crobi al . growt h
'n the 7cel GF; {;aﬁ SR o S PSR oP o BesoPT b WA e o 1

i

/o

the fresh es are cold shocked at tenperatures between -[err]and

d
521[ Hr’] o 3”“? B&‘Lsy @:g& argj«;ﬁ?ﬁ%ta A.HthEJa‘Ht Oerandf rh‘ﬁ{au .ﬁ&@é%r}ﬂ?h rﬁ.ét#fg etggu@%\?esas
between- lor to peel ng and cutting the fruit. 7. A

met hod gasa dr%ftﬂoﬂedé define@ N Ry %Fe%&&:d&%lﬁh%e%ﬁé %éh Fr&]ﬁpﬁl&%%c&é shdckdaogten i n
the fl ushegpsiatifesbeivedn bsc BeRfavgen 50 and 95% A nethod as defined in

any gsprecedi ng claimwherein the ratio of i n|t| aI | nput gas flush mxture to
I ni ti alPateptanspridhieui t pi eces in the closed container is between 0.2:1 to
3:1. 9. A nethod as defined in any preceding claimwherein the fresh fruit
pi. eces 1ar\Griggbrizughdubireitbn amd Kesgrderan ischer Avishiageeck bagejung meliciies umfasst35

Pat-ént ans pridddibtsenten Yesr dssliarenParanchyZeinwelsstvom nightiescoamenc@arobe der Aur Essbérieit

Fr Ucht e zm&@%@e'l_ﬁ'ag’é\‘un wel ches unf asst :

(b) Schneiden und/oder Segmentieren des essbaren Gewebes der Frucht in Stlicke, welche ein
Verhiltnis von Oberfliche zu Volumen von 0,5 bis 6 cm2cm?® aufwsisen;
{c) Verpacken der Fruchtstlicke bei einem pH von weniger als 4,5 in einen Behilter mit hoher
Gasundurchliéssigkeit;

45 (d) Spllen des Behilters mit einem sauerstoffhaltigen Gasgemisch;
(e) Abdichten oder Verschliessen des Behilters gegeniiber der Umgebungsatmosphére; und
() Kihlen deos Beh#lters mit den Fruchtsilicken auf eine Temperatur von -1 bis 6 °C wahrend
mindestens 24 Stunden zwecks Kilteabschreckung der Fruchistlicke im Behiilter.

s0 2. Verfahren nach Anspruch 1, worin der Behilter und die Fruchistlicke nach der Kalteabschreckung bei
einer Temperatur von -1 bis 10 *C gelagert werden.

3. Verfahren nach Anspruch 1, worin der Behélter mit einem Gasgemisch gesplit wird, welches 5 bis 50
% Sauerstoff sowie Inertgase, wie Stigkstoff, Helium, Argon oder Wasserstoff, enthilt.

4. Verfahren nach einem der vbrangehenden Anspriiche, worin den Zellen der Frucht sine solche Menge

Sauerstoff zugefiihrt wird, dass eine ausreichende und geeignete Menge von Kohiendioxid in situ in
jeder Zelle gebildet wird, um eine Gleichgewichts-Gasumgebungzu schaffen, weiche 5 bis 50 %
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(a) Abtrennen des essbaren Parenchym Gewebes vom ni cht: essbaren Gewebe der
zur Essbarkeit 40 gereiften Frucht; (b) Schneiden IMHMMII,""””"I
Segnment | eren des essbaren Gewebegp %gl}hugy i n St Ucke,

Verh~ltnis von Oberfl Ache zu VoI umen von 5 bis 6 cn2/cn8 auf vei & (t)
Ver packen der FruchtstUcke bei einem pH von weniger als 4,5 In ei nen

Behal t er nidhlehdidxil desavsdendighentuures KiotidByklus-Eddyme gebildet (wit, ebipiikt, endadie sadBeh diet er s
mt ei nem wiskuey sinoidiftvgst ingeimitias-§eyinarc bgwid das Wdshistunin vanMisdizen ivVeers Zéilbr dersen
des Beh~| tudht grbpatisk der Ungebungsat mosphAre; und (f) Kuhlen des
Behailters mt den FruchtstUcken: auf eine Terrperatur von -1 bis 6 *C

w~hr end 8ni Yrifelwerenash Aaspeichy hoorin digerisrhen [Kruchtetlighe upitieljey) nazh der Spilerchit SeUE¥e | m
Beh~| t er. 95§ AbgiichterdqsRehiiars auicaine Aemperaiunyon -1 Righ | ( 2bgeschisei wpideh und di e
Frucht st Ucke nach der K6Iteabschreckun bei einer Tenﬁgratur von -1 b| s 10
C gel ag8r t Vefiheprch 4nspueh f wqria qiegapge FajRohyor, dem Pohalpg und, Sehopiden el i, bis 8 1
elngﬁm&Gas %’Eﬁ"dgespolt wird, welches 5 bis 50 % Sauerstoff sow e

| “t"Jase St i ckst of f f t, 4,
Ver f ahr Zn ﬁ’g rrn{;(;\q::c e'" deqlvgfaa# 'ﬂ%néﬁsﬁ ﬂnes g’?@c‘%\g%ﬁéé}t% gc}mks 'F%Iga'g%fgé
Frucht eine’so e I\/Enge tSauerstoff zugef ahrt wi rd, dass ei ne ausreichende

und geeigdngd@nNeRRE oheM dSPdr&geHeRdeh Q\nkdkcﬁb Lybbrih Qad @éﬂﬁértn@@éé Gspdlichslespu 1 d,

um ei,pge G eloiieh béchiBssoneR i Bdhdmer 02:18is 31 EP O
289 7%7 Blﬁfﬁi SRR Hd& maﬁ M% Kohsl endi oxi d, daslsl n den

Zel | en durch si(rebs Zykl us- Enzyne geb| I det Wi rd enthalt, so dass dadur ch

di e W r lgLngerfditen Madhf iRghs -det! RerarifoRBABES AlspARE ol Wit fridedn \RhhiSHicks) sid roine

M kr oben i Tengberatur anloaiis 41eC aigesubietkt gedaemdert wird. 5 5. Verfahren nach
Anspraach 1, worin die frischen FruchtstOcke unmittel bar nach dem Sptlen mt
Gas und Reendigtonsht en des Beh~lters auf eine Tenperatur von -1 bis 6 * C
abgeschreckt werden. 6. Verfahren nach. Anspruch 1, worin die ganze Frucht
vor demlScPraséespewn ts petpRigtiangbla cppsprvation gy sjooiagede duif Bige ledlit pPeédé compremants oy en
nach ei nem d®rl \?693% %F‘R&éﬁ“ﬁd“l@b‘i"b"&ﬁ@m%‘?"? H“ S NOBTRIRRsHPIe Av §P‘T E‘Q%?d’l"f i m

SpU dasge- Hyvefteny H nach ei nem

vorangehendé’i‘? 'ﬁ\ﬁ’§ (ﬂ??g\ﬁg ig‘ c‘I’ ‘ﬁf'@e %S'L'hregﬂ?‘f"f?a‘t"ﬁ @ﬁ'@n 'Sﬁﬂfm 15
] h

Bohol t efcoe %ﬁ e f“°f°°?“" g P&r"gﬁﬁﬁﬁﬁﬁr“i‘}aﬁ%ﬁ koo AGI apgel o

Anspr | 8}3 u“‘% btk Eon@hdnt & RRygdRperatur von 0 bis 4
* Cal geschr(g,c %'ﬁamﬁ |§ 21 QU Siscler sBﬁ%th?ﬁu BQLI"Ethoé’ph%eé?ﬁJaﬂfel on
et la consere\(@;,éu%n U stockage de fruit frais, ledit proced6 conprenant:

(a) |a separ@ic Bioidiserhdns SIrSSB R R RSRAISEG EBES it @ LB toinbSiBtreRORpROERA | I @
du fruit mO-i-c el (2Pendant au molik \28 Heurpdikl Sdutrioire COMSENOEREI @ds riddgeatrbdedatoupe
et | owsf r agnesmabsaib rsservékl ti ssu conestible du fruit en norceaux ayant un
rapport surface/volune conpris entre 0,5 cnR/cnB et 6 cn/cnB; (c) le

char gem2nt Proasgé muivaptela wieveatticafionut, dars lenuelpiprdsnduerieé @eervair ef JeS nubeaesuxide fruitsenty oi r

f ai sant badté samis auichecroid, brébe@mgesmock@é une tempf(retyrelcqnm'\av gredilr GddBt&oi r avec
uh~ﬁe|ange gazeux contenant de | gene; (e) la fermeture hernetique du
reserqoid FyoEide sdwinkle reysndieation érﬂi"-‘déq‘fe' 19t TREPEISH @PleP Ve P MERRGE Jocgez QUi et
(f) Ie refrBlic avesehto ‘ﬁtﬁ’%@?é‘??ﬁé‘?ﬂa’dﬁ?ﬁ?éﬁﬁrﬁ‘E‘Q%h ot 'EYé"“Pﬁg"l?lt A une

t enperat urSro gprl Sg:,‘ e el eng ravendjc g':e qr%;g en% ans Pequ i: huea lrteelsnd Qe%r
soumett re g’ xi? yg néﬁeé foulrfnnlseliqxxf:ce ules es %na?)ggaﬁ de frui pour roduire une %Qr%ltep ff{sgt e5v0| r.
45 convenable de dioxyde de carbone in situ dans chaque cellule pour créer un environnement gazeux
équilibré contenant 5 4 50 % de dioxyde de carbone formé dans las cellules par les enzymes du cycle
de Krebs, de fagon & inhiber I'action du m0rissement et des enzymes respiratoires et inhiber la

croissance microbienne dans las cellules des morceaux de fruit.

s0 5. Procédé suivant la revendication 1, dans lequel les morceaux de fruit frais sont soumis & un choc froid
4 des températures comprises entre -1°C et 6°C immédiatement aprés purge gazeuse et fermeture
hermétique du réservoir.

6. Procédé suivant la revendication 1, dans lequel le fruit entier peut &tre stocké & des températures
] comprises entre -1 °C et 8°C, avant pelage et coupe du fruit.

7. Procédé suivant I'une quelconque des revendications précédentes, dans lequel le volume d'azote dans
le mélange gazeux de purge est compris entre 50 et 95 %.
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2. Procede suivant la revendication 1, dans |equel , —apres—que le reservoir
et les norceaux de fruit aient ete soums au choc frgj I ~servoi r est
stocke a une tenperature conpr iE§eq Sdol+5 ;1 * C et 10?“’"{ﬂﬂﬂ ”mtﬂw
suivent |a revendication 1, dans equelq¢e reservoir estec . n

mel ange de gaz qui contient entre 5 et 50 % d' oxygene et de gaz inertes
tels 8’ PERER sullbt MsHA quUAEDBEL @k rdV¥RbicCAEIRY Brécdliontby, Q516 dyudl Ud kapiptirt du' rBige

quel conqyeredede puRdeamBHiHmhi iIRSEILIDAL LS iithiBdes dfdalx@e heit péentdsas leirésdrvbindi qu~e
d' oxygenestesipds@uiid €aspa/cel | ul es des norceaux de fruit pour produire une
guantite suffisante et 45 convenabl e de di oxyde de carbone in situ dans
chagueo. c ®rdcédéesujyand 'urer eicongne deswbveodicadions précédentes dadyladuel les Boweavk daditit 5 a
50 % de drhigxgntisoudhis dcav dhomieid D desderoiératurdsaoomprisks erre §° par41Ces enzynes du cycl e
de Krebs, de fagon a inhiber I'"action du nOrissenent et des enzynes
respiratoires et inhiber |a croissance m crobienne dans | as cellul es des
norceaux de fruit. 50 5. Proced6 suivant |a revendication 1, dans |equel

‘| ee#horceaux de fruit frais sont sounmis a un choc froid & des tenperatures
conprises entre -1 IC et 6 C | mbdi atenent aprbs purge gazeuse et ferneture
hermetique du reservoir. 6. Procede suivant |a revendication 1, dans |equel
le fruit entier peut 8tre stock6 a des tenperatures 55 conprises entre
-1 j5C:et 8, C, avant pelage et coupe du fruit. 7. Proc~d6 suivant |'une
guel'conque des revendi cations precedentes, dans |lequel |le volunme d' azote
dans | e nBl ange gazeux de purge -est conpris entre 50 et 95 % 13 EP O
289 777 B1 8 Proc6d6 suivant Fune quel conque des revendi cati ons
pr6cedentes, dans |equel |e rapport du nelange gazeux de purge initial enent
i "tLpduit au volune initial des norceaux de fruit présent dans | e r6servoir
est conpris entre 0,211 et 3/1. 5 9. Proc~d4 suivant |'une quel conque des
revendi cati ons pr6cedentes, dans-loquel |es norceaux de fruit frais sont
sounmis a un choc froid A des tenperatures conprises entre 0 * Cet 4 C. 15

25 30 36 40 45 50 55 14
2

35

50

56

14



