A Reseal abl e, Reusable Plastic Storage Container and
Lid with Gas- Perneabl e Menbranes for Modified

At nosphere Storage of Food and Perishabl es FI ELD OF
THE |1 NVENTI ON [ 0001] This invention relates to a novel
process and reusable plastic storage container for the
nodi fi ed at nosphere preservation of fresh fruits and
vegetabl es. Mre particularly the invention pertains
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tenperatures for extended storage periods. The
container is deS|gned to be seal abl e and reusabl e.
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foods at re 1 elta eg tempera MIEs or ttende gs?orir;zv%%i s, 1o t i ITHE dem%ned to be

REMbﬁfn reui’lnumquallty of the food in a food safe

environment for periods nore than one or two days.

PNBEYS containers are often used to

BACﬁggge prepg?ggN?hgﬁ?gﬁand veget ables to maintain the
ooozflual i t ¥, ol hi@S AR SerMes bitEotR: @S ire oMISTurd@hsell BESGsumers
E‘or 1ntgﬁ’cmi @éerb%?{r;fpﬁeﬁﬁdl 8 dpQo 7GSERR8e (B AT \teﬁetmestal%eoften peeled,
cored PHOGHIG 1R RiLYeN idefd 66AS i0eNinOfood RErvRE QGBItshmMiMd Ipgior to
consulnBiich, BRR thEARIBR sRBTe BrciHNQ e 0B hdBPRENE bidvide pRE@IehAfonMBnts
to maRiaid e oiRGURELY 8NBE &0 $n MPbS bl ervitbtintht BEYloaPS0r@ than one
m¢w§@@yrated envi ronnent | eading to the growh of

bacteria, yeast and noul ds which affect product
[ooo3pual i t ge@mle §160g @ah@by arclofteatdd td Dite pepares Shivedny videghles
to maliRiSthalfialily auefr&hhesaek thopredubt BRbrg thefe doheings educt imngse the
humidit I ¢he PRtd@cti t6 ptdnd Hestikatigh af ihe yrddOO0Whibsils dpplastion has a short
term Henefittrsspiratieq ef tbpesuchpinatias moigual which develaps v satont® etvironment
leadink hathe frawe of dcaekin\weashamtinghiutdy wivizh aff@i predichebine end H04FRIFLy. In
additia elxcOs BRI b shiowstuer levelsdead thodenipy ddhegrsluttiaghiayid deterioration of
qualitpuscepti bl e to nmoul d, yeast and/or bacterial growth

(i. e. bell peppers, nushroons, berries etc.) a
[0004} el at | Wlsthfieyh diuty vedetablo9/sneiotaBOM Y i emdropnents hatolisys Friatve
humidigyaraintajned btteerniSOHRH 00 @és’/}a%dicfwewtfpbthm@ﬁﬂrqdwé% lgjgidy susceptible
to megbhpersi aidon bigerishgoatndspivelt eerpshinpshepopaceate & ol Fréptive
humidityel $0oit 864nvilhrearion griiren geby agatipi-fe of the fruit,

veget abl e or other food products. Modified Atnosphere
iOOOSPac kagMrgificniapyt the gag gor W%@tthwwbww% g pickpgee around the
food s qo&ma dh'F eiges §tor et ftetrtihoogsplfo” Plfoogriyoccts. Modified
Atmoxben Rukaie OHE) @@ﬂ@@ﬂwﬁ}%w hig8 upes |rf'§Pwn$ FﬂOﬁt %&EFPS geen
level qileacPigste B% wBoTR dAE e TR A8 ER: gk F figher
carbog digryjde fitﬁ‘@bpuhér ﬁorvaflworﬁsw foa r C@n ey fgps |° éuppresses
micropigleskiiye FOPPrad FOE SHUPNET KAl et at i ve gromﬁh and

spore germ nation |leading to



product quality loss (Powie and Skura, "Modified

At nosphere Packagi ng of Fruits and Vegetables", Ellis
Hor wood, 1991, pages 169-245; Zagory. "Modified

At nosphere Packagi ng", A. Brody, K Marsh Eds. The

W ey Encycl opaedi a of Packagi ng 1023 pages).

[ 0006] There are many types of reusable food storage
containers in use today. However, the |id and the

produ&og&a {yn%s mvﬁfe' S she SrodiRdse 'A'trﬁé)s%he@é" PadkbiGK @ SBuits and
VegethIAE, BFEYERbod 1t;§a§é§ﬁ@b 589, OB off. “ORYIA&NA meATHIR Packaging”, A.
BrodydK‘)Rf{h ERNEh WIS En¥R ?ééﬁlatohpé%k@hi o108 pBdsgrial s. For

pl astic containér applications, the transm ssion of
[0006F ar bON TEiOXk Geiny SE¥ATReBIE WBd Qbra¥ARAeR GE WeSodalil QEHRer,
the lid 1 thd EhntaPeCARERINEE off hiTtrBOAnd cknbsS ANFIBEM! Bt @EsmTRRn of
oxygeBXG AR Rxiaf aldReSR vEReEEoWEH the SleReNd FUPORIE Bedidegiiphesisns,
the tr@bmis{igh SfAtboD BoWRE DxfdiR aldWRat&Wabale @Scurs] B0 MWDt to container
rim se@ldntl @inrdglhlasd. ITee QAN HRKesapREs iatdemAs usha tikatghPew ol the seal
betwean hetwiBlLif&eseal at the lid to container rimsurface.

In these applications, oxygen and carbon di oxi de
[0007di f f usemstfdieal ylabiecwesiner bfidicitiohwdd rar pravide €kdecticoral of the lid
to corttdver cmntidicadr: tHeky glidatidriaeoxly el -aad parainniexideniif@rsésaioeelydmtveen
the irdsioalhd skiedor efuiht ichmiiom tvotigh therlivadonainer {nteefss: tivlapstdb¥ishes
equiligrmb edith dioowdl dér @evel t1R%°2 0%tbox yigpaide . anH nl 70U oxygen). In these
applicatpypk ihe &eshds! dobrendt beasli ffooddicuidesodifet atys@hkies. Homgrar, the non-
hermeftiptegk in &le phasigi chnteideralberospiile the sxchiimwm eater vaprar and hence provides
high relefive hemidisy withis thakcoritaner.he pl asti c cont ai ner does i npede

the exchange of water vapour and hence provides high
[0008} el at | Pemtwgpdntifanizingt denigrs ush @b emviagsrie secuer8] Igdhpecontainer.
Thesertehs on tired mithish esuredds lig fsthe sentaingh g1ap cregi ﬁ%@etl%seéb d{ifhe lid to
contaipgyeing episngnd her ¢ erskchisneed prypdsen fippght é?ai hidid tvRerEginer seal
needs i b rherngciie o1 e Persioh apRlisHicaihers mepanse dspecthdienieriyr of the
contaigg #pd the fexterpel enyiEpnmgnt dHITERTRERY bRt @P@ﬁf CQpi@ingr mgterigl or the
selectggfd g ponfained, wilin B grprlifisd %%St"é}FtPret i ght seal. The | . d t 0

cont ai ner seal needs 0 be herneth f r the |
[0009]a lic 1}0&4 gregs)? ﬁ g Mﬂnelr F f ;1; gna ?se
can in s% fagfl?? ?1’[ dnafqﬁaénu'ég( Fjg;\ﬁniila él e of foods in the
home prd BTG aRY 2B PraY! %t%"’e?t?fé(’?s%%r CBFICEBTACH t’r%t erial or

the selected filns contained wthin the nDdIerd lid
novel functional reusable food
SLmﬂ?%@&qgg&ggﬂhggﬁgﬁéyor home and institutional use can
[0 010 npart T?ﬁs qg\!eﬁtkocanfate R nov%) :fc f l? §R8§de§) %} imultaneous
con‘{: %g 109)3% &g %OL rEr%ns l’[§ Qr;d@e ar (&gﬁ gnsmu;enon
%rm ence |n éHS&F @Ré% i g é% fNVENTION

[0011 0010] Fhi SpikYants 88 L6 %?Swm&h eren@vi%l acRPd @raﬁal 0 design,
comp bggmgﬁthg§§KLgfm§l g@eous control and regul ation
of ‘wat er “vapour transm ssion and oxygen and car bon
dijoxi dgdnfi@NSHTE: @?Jt@&t t]lgililtyf (Q%%p&rl&ﬁ H&E e @Hmad chunked, sliced,
refrigenal &datﬁe?ﬁﬁ e'atfHﬂ{t%?’véc ehhi@xt ended stor age peri ods
of 5 to 20 days. [0011] The objectlves of this

I pvent idbitioWhdrCho@d, 8ychR P8 REHHLVRNIbiRM bhe reRgkast food;
composition and |nplenentat|on of this system are :



1. retention of ready-to-eat quality of prepeeled,
deseeded, trimed chunked, sliced, cubed or other
prepared fruit or vegetables; 2. inhibition of nould,
yeast and bacterial devel opnment on ready-to-eat food;
3.inhibition of off-flavors that devel op from yeast,
moul d or bacteria growh and / or physi ol ogi cal
senescent physi ol ogi cal processes. [0012] The invention
consi sts of the novel container design and application

i ncl usinditdlbr SiRkavoksThd: 88lelop rbRAedsO |n{091‘ﬂ’|09 Bactetia growth and / or
pr epar iRgiolddRalfsbldbdentQhysiRGREBREssBY Washi ng,
sanitizing, peeling, trimmng and / or marinating the
[0012pr 0odUCtrhe RvenRbid&dnBigs biBe RdveIdsGtainkidefigt MElt HPNcERS i90Ghe but
not liGi@AtSheBIloe@Rsi sting of an open-box structure with a
continuous inverted upper rimthat represents a
cant actrepatink @i or Regetable be whdinp, Qpbigiag dedlidgapmatigesd / or
for | atahngienthapibducthe |id consists of two pieces: i/a
m cro or macro-perforated panel that engages a film
wi2t h selacicg éd petuneiakd tustoyn ddicnaxygameandsisigbdan open-box
di oxi detrifctuansith 8 shanuwkiiokrttdhgmpert om ha rdpersengt & cors@aburface
Wit h t héth uppper foui nppofedtrbvepiedest i lieh uardti D lot consists of two
al ternaietesel y; 1i/the gas transmssion filmcan be
used either fromroll stock or pre-cut film but
al t er nélt i vet ynigoutrdmdseo-fer forated rrpnel ctha denipges aplilas wiith selected
frame mhv@ﬁﬂﬂbﬁ@T@QS@SMQndHMmr@@ﬁ*tﬁ%ﬁmwggawémhthhéﬁm a
lid pah@hm@h@ﬂwﬁbﬂwnmﬁ¥ﬂ@dfﬁﬁp@mmmﬁnm@@uﬂh@ﬂ@@ﬁthner
Al'ternatively, the film may be selected as a hig
barri et fil gt t@h@ll&swaﬁm@she@wd@ﬁh%ﬁ?r@éﬁf AT Oearret%trﬁlm
di oxi deutviteratizely ot bofile qugitdrby/a pashie fritee yhjglk empresses and
appl i eaertnétweﬁeseﬁjégﬁhechc# Paélﬁleanfid’f’e 61 %rrewp a%n of the container.
t r ansnigEPiely: e Hlg may bStS?I@’rtedzi’ﬁ gﬂl‘fﬂﬁfrﬁhﬁlﬁ‘éthﬁt‘la‘hﬁﬂhz}g“ of
be cong’f}ig%% daigen W*uaepeﬁse k}l?bace/ RHa e the
vapour PEflghepe Pe}ﬁn aad garBen THE i aﬁaélr) gy be
or fouf rSPpEaed PAPERES RnPeHY ged ga brﬁﬁP‘@gsm’l‘rﬁ‘@lS“’“

lid an8Pi 't to forma hernetic seal with the rim of

::gﬁsf |o E'Zléigpafl‘?l tg’-gpjg Co‘g]PtQaS q ag: s \%}/ %Pé}ek%%f:ompress the lid and
i ncl ud o1 i %F % aﬁf&mw Unylon 6, 66,

Tl]fef con{z]imerbbo n%{%&%@d i@ X?a%r c? ginpélgsﬁc matena mciudmg
olya
il

11,
pol yet ot 1imite 1,” % HQ o
pol yst xﬁ;eaébia%o bV Egﬁsmma Ry owp?o%yfe@be K80hyrenc,

polyvinylchloride, and mixtures thereof.

4, The lid may be constituted from a range of plastic materials including but not
limited to polyamide (nylon 6, 11, 12 or 66 and blends thereof), polycarbonate,
polyethyiene, polyethyleneterepthalate, polypropylene, polystyrene,
polyvinylehloride, and mixtures thereof.

5. The differentially permeable film membrane hermetically sealed between the lid
and the container may be constituted from a range of plastic materials including but
not limited to: polyamide (high barrier to oxygen and carbon dioxide, permeable to
water vapour), polyethylene, polypropylene, polyvinylchloride and mixtures and /
or laminates thereof.



4. The lid may be constituted froma range of plastic
materials including but not limted to pol yam de -
(nylon 6, 11, 12 or 66 and bl ends thereof),

pol ycar bonat e,

pol yet hyl ene, pol yet hyl enet er ept hal at e, pol ypr opyl ene, po
| ystyrene, polyvinylchloride, and m xtures thereof 5.
The differentially pernmeable film nenbrane
hernmetically seal ed between the |lid and the container

[0013fT8Y  be TeORSH kU8 thp thiOM dholtRNeBh fod BhARIHate FRE-BEH MaBs with
high dxPgh Ueh B8boR Wlox® barkit Prdeied The B MopErsle sKdlidIR cREER 6 one

of fout Qenge\fa\lﬁﬂ@}r}aﬁ%@gspﬁéﬁmpfogd Qyi de, perneable to water
vapour), pol yet hyl ene, pol ypropyl ene,

pal yvi gyt pride and m xtures and / or |am nates

t her eof ?%%13]The contai ner .and top for holding the
fresh too®k.skomEid: have sem-rigid walls with high
oxygen and carbon di oxide barrier properties. The film
pr oper Dixgsn shotidiohextads est friom onpeah’ fes hours at 25°C at 1
perneahid ity ranges specific for food type : 1.

Category 1 : High Barrier Film: Oxygen transm ssion
rates Ohbon diQGdetandGOOncaBaer 30080 paI0 @dpeholips 24tho@5@ 25°C
at 1 atmhaBar bon di oxi de transm ssion rates of : 300 to
4500 cnBper n2 per 24 hours at 25C at 1 atm 2.

Cdt egofiyteg@ry Medium Barrier Film: Oxygen transm ssion
rates of : 1500 to 5000 cnRper nR per 24 hours at 25C
at 1 aMedi@artsoier Hioxi de transmi ssion rates of : 4500

to 15,000 cnBper n2 per 24 hours at 25C at 1 atm 3.

Cat egoFyyen transegsiBaratss of : 1390 ghS008 crghin pery?yt hpmi g§ 25°C at 1
Oxygenafir ansmi ssi on rates of : 25,000+ over cnBper ng
per 24 hours at 25C at 1 atm Carbon dioxide |,

t r ansi-gpofiorida egsipsion 1753 DGOE B PEA00 P RSERY PoF KK At
at 25C2at 2! #Phm

3. Category 3 :
Low Barrier (High Permeability) Film :

Oxygen transmission rates of : 25,000+ over cm’per m” per 24 hours at 25°C at 1
atm

Carbon dioxide transmission rates of : 75,000+ cm’per m” per 24 hours at 25°C at 1
atm.

[0014] The films for the three categories ideally are color coded for simplicity of
application to a particular food group. The color coding may be applied to the film or the plastic
frame. As examples, green color coding of Category 1 would apply to green leaf salads (low to
medium respiration rates), red color coding of Category 2 would apply to firuit pieces {intermediate
respiration rates), and white coding of Category 3 would apply to mushrooms (high respirations
rates).

[0015] The fiim selections must allow carbon dioxide transmit through the film at rates 3
to 4 times the oxygen transmission rate and therefore have a carbon dioxide:oxygen diffusion ratio
of 1:3 to 4. For the example which employs micro-perforations the oxygen:carbon dioxide diffusion
ratio will be 1 to 1.0 to 1.5.



[0014] The filnms for the three categories ideally are
color coded for sinplicity of application to a
particul ar food group. The col or coding nay be applied
to the filmor the plastic frame. As exanples, green
color coding of Category 1 would apply to green |eaf
salads (lowto nmediumrespiration rates), red color
codi ng of Category 2 would apply to fruit pieces
(intermediate respiration rates), and white codi ng of

[oo16fat €gore 3otk Ghp3RR ¥ttdn® mAENE ORNE nlakHi BN ik LSP hidikitP ISthe
rangel REERRH b 901 8] HReisd b J¥lyaelde aleRAS afickibd AWoBBLAR0R and the
relatifh 1QXIiEE ddopnsPdilexbBLOWSN thdBiretibl SNtR sehidd @Stathef Shddhe external
refrighraf¥® SnvirBEnddX WHERativEIANENES So@Ridnall@ caid cbhat@édit@olaiiae for
enharRe CREQ R0 QXML D Y&88n SHdfchbon Qbxifadxtng prdvidd b9 adingle 50
to 90 r@drort RefoRXRMRh® i Bdto @AY Saskdt ©f @e Pt fserrat i ons t he
oxygen: carbon di oxide diffusion ratio will be 1 to 1.0
[00174 0 1. 5.Priof t0 kbl githepaciaigt, air ey bé @moadddromahd @okagabevacalns
can to maintain internal humdity in the range of
[001850%RH tTthe S4RA byckigh ef ugirimgffregofoydtth dentaimt ewib alas (@nnls) to total
packdghidkness’) of baens Dr3ue 06 0The ainalisfahegas edratosivien dfud sehated/package
can bgbae¢eantand 8t cabonsiiczidb etdie®a td 19€0 oxyparwitrintedaltrélgive humidity
of 75%BHIte ORIt ai ner and the external refrigerated
environnent. Alternatively, the gas regulation film
can be constructed of polyan de for enhanced wat er
BRIBFAPERGRIETTONS OFT M BRAWIDEHS and car bon di oxi de exchange
rovided by a single 50 to 90 mcron perforation )
[001 9g;i t her Thpdisthesed ¢agtaingrs eriessr el diageagioesticadly it the follpwing drawings
whergitise| f [0017] Prior to sealing the package, air may be
renoved from the package by vacuum [0018] The_ seal ed
[0020backagd @l predds piviey T thesHng bepdegpaiagithsierhefiling sgjected to
have ypgailic PgpAtYysMigiop srattisfackage vol ume (cm) of between
0.3 to 0.6. The headspace_gas, conpositiaon o he,
0021 o4 ed FHa Pé%‘éd  ArYieted! st fBlelid and mqig%@z?r‘fﬁffoﬁﬂaﬁs S to
have lowoxyeenognt Garhe, IWQFQ@QS%W‘W PREBISH AV THEh MRSV AP %‘On
Propepyes mh e 25 X He BRI IOSRIRIcE Y SERERISTP AR P HSRAWARIGE™ o

gasket0919] The di scl osed containers are descri bed

002 Ioagg]a 1 td{'a%?l lf;%(;: Ig)éégcgssf@r?!gf \év;lc;‘,allqe%1 H'grtﬁ%lviengédlir:rll\%%g%le Nometimes
illustrat %t% / gﬁ%)?w W 15,t P]tgntfjinl lriﬁes, 1agramm it dre]erese tations and q’ragnentary
views, §’1 ceél’tin instances .clgetaﬂs WhiCl, ars b Snecessa%? oF an Uitde %\égng BE&L lilsGosed
contafiart S Whict %str@acﬁers LR4 dgtgi?spd?ﬁiiﬁi{et% ‘perceive may have been omitted. It shouid
be understood, of course, that the disclosure is not necessarily limited to the particular embodiments

illustrated herein.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0023] Throughout the following description, specific details are set forth in order to
provide a more thorough understanding of the invention. However, the invention may be practised
without these particulars. In other instances, well know elements have not been shown or described
in detail to avoid unnecessarily obscuring the invention. Accordingly, the specification is to be
regarded in an illustrative, rather than a restrictive, sense.

[0024] This invention provides a novel packaging application invelving the preparation of
washed, sanitized, peeled, deseeded and pre-cut fruits and vegetables followed by modified
- atmosphere packaging of the product for ready-to-eat consumption at a later time. The fresh product
continues to respire in the sealed container and consumes oxygen and releases carbon dioxide and
water vapor into the chamber environment and are sebject to modified



[0021]FIG 2 provides a view of the film |id and
contai ner where the filmis selected to have | ow
oxygen and carbon di oxi de transm ssion properties but
hi gh wat er vapour transm ssion properties and the gas
exchange is regulated by a micro-perforation placed
either in the filmor gasket. [0022] The drawi ngs are
not necessarily to scale and the enbodi ments are

atmosf&%eba d NSt rat egnbY H5RRN FrosMeRQlused PRBRE @BAtent with
increabddR&Son @b, BIERITHE LY EFROTARIQASH 8NFodubaGBBAoA Mhibition
of midtbtENSeical BokBIh@lddrd RELANGE Snd HEbAbA 8 JMHs&hRccA@nAPE ethylene
actionNREB$ %ﬂm&uﬁ@rpr@nctuE@lﬁgs%h@fédw@ Rferibgondir 86 breed.

contai ners or which may render other details difficult
[00251 O per Trd MEctoRY, résaafd eenble Mddifee atmbiphsd etdtage fitainer, lid and
film isIAOSFSdd00dig Ofane QUTFlﬁeeapphrbtai plokidestios eeOSitiilRndoSs BOIndependent
regulafl@C 66 8:afztd, Yabordrtibede tied tvixer papbir winbraissi @niodienand Sterior and
exteridrl df ulgd dedib® packe @hd the Rinbidhil daloh doRGkdpHTd OMy gk akdHcarbon dioxide
transniRiok ERIRED: (&MBEDhMeNT $Hep 01023 [Ty withgdpedific dxyeenf ol lcabmndjoxide
transndeRa Iratgtand n or igpee idei of nokes-perfosatiatsain stetlidf by tdntainar exbdesket or
microfperfpatous deheafilnosdf tthordlyghmisnderfetatord iargisaf the foel surface area
wouldi bevretit raompe ofH6we & mictoheantd parelrt dugomipely/fobeepliapbdigechtegories.
The Tidi it penfitratechedtle epiar triiculpenf@atiohn ootrhae-perfisttiancwgh lideperforation
surfack preswpsb évtexitie tdidlie sunfate domen shown or descri bed in

detail to avoid unnecessarily obscuring the invention.
[0026 Ac cor dimgrding to e igyratent popardoeptimemt matlyey fagardedestsple e
placed ipfoikst qoateingeand septeden the kasticapapiages(MA ppekagese Wil the appropriate
gas trqnepips qt nTRESstojenseerihe Biaingen\of High C%tbmloimderi@f@k 40 #y20%) and low
OXygeR latp BnSYpn Blevieaigpachel thy epiingt 4fish7 4ys whsipragr at SC. Films
are prejgy tfﬁ’rfé%ﬂnﬁ%@@m% andoREsy wnaﬁﬁthﬁtr@y%eatle\ﬁs gt G felow 1%
Where@éag@ﬂﬂwse%a% PN TERI PO Uch] ity ieadifond TRESHRBT ReCHREARA I g

of the product for ready-to-eat consunption at a |later
{0027} 1fn|u thfﬁeé“&fﬂe{ pe Bli:ﬁxc?rth iQns e grcéf FF‘E s?eﬁﬁ' %tegones
of fru]é élgf @aet },m gplta)n% % %r @ heash e?t 10@5} pemﬁcaﬂy,
the fil Hiis }Sa@‘ S Wt BFO PABLIETITHE & (e PeiafbY e (cm’) of
betwegl} 'W R dtﬁﬁﬂjﬁﬁ ea§ubject to nDdIerd at nospher e

ickagbqgﬁé The natural processes provide reduced
oxygen~ ¢ t mnth i ncreased carbon di oxi de content.
Thi s s,a B%a@w?ﬁ des for reduction of product
resp|ra¥i i Ml bition of m cr obi ol ogi cal growth and

oF ont 8@&"% pﬁxt hBRaPBE AN RN 3 Bl SRARED S o proc ot

ri peness and retardlng deterloratlon of the product

[ 0025] FhEof 4Ok QR issioh ?ﬁc%%lf aﬂjﬁ% 450@3&%" fn? E@(éh hb&dat 25°C
at mosphgr,g, storage contai ner,

illustrated in Fig 1 and 2. The appar at us prOV|des for
t@@nﬁéﬂH&kﬁﬁﬁ@Hﬁr@fBh?@ﬁﬁﬁﬁgﬁﬁhm&@ﬁ&k&hb@&sQEﬂR%MQ%%
carbon di oxi'de and er vapour transm ssion between
the inggedograand exterior of the seal ed package and
the ambi ent’ storage atnosphere. Oxygen and carbon

di oxi de transm ssion is regulated by a range of
specialized filnms with specific oxygen and carbon

di oxi de transm ssion rates and / or by the use of
mcro-perforations in the lid the contai ner seal
gasket or mcro-perforations in the filmitself
Cenerally if mcro-perforations are used the total
surface area would be in the range of 50 to 200

m crons and can be custom zed for specific product
categories. The lid is perforated with either

m cro-perforations or macro-perforations with lid
perforation surface area up to 1% of the total lid
surface area. [0026] According to the invention,
prepared optimummaturity fruits and vegetables are
pl aced into the container and sealed in the plastic
packages (MAP packages) with the appropriate gas
transm ssion rates to ensure the attai nment of high
carbon d|0X|de Ievels (596to 2096 and Iom10xygen

A A7 a2 A A o s o o " L



[ 0027] A minimum of three filmor perforation options
are provided for specific categories of fruit and
veget abl es. Each filmoption will be color coded for
easy identification. Specifically, the film oxygen
transm ssion ranges for ratio mass (grans) to total
package volune (cm) of between 0.3 to 0.6 woul d be
applicable as : 1. Category 1 : High Barrier Film:
xygenpMdiapsiasian.rates of : 100 to 1500 cnBper nR

per 24 hours at 25C at 1 atm Carbon di oxide

t r ans Moggded AraksalisSidn Qbtes 'of 3000t 56D QB eABH e&r 2athope lat ZAC at 1
hours afm 25C at 1 atm Sanple product applications :
Baby carrots, beets and other root crops; fresh cut

sal ads CaBon Gati@g@dinymidsion rafvedi Wp0Bar 14,60 cki'jemn’® p@aGAgenrs at
transnessisohatmat es of : 1500 to 5000 cnBper nR per 24
hours at 25C at 1 atm Carbon di oxi de transm ssion

r atasle pfoduct 4p0titie : FHiitd @0h enBpeloumZhqpeyr deR4tomoiwes agpie, pears,
256rads, FragsmeacBespbaaripeso Bivd t strayplgiies atingings, cucknberg §n general
s uitus, @sme anitdalpe fipits, bdmoneyd gleanhosoraspes, appl e, pears,
cherries, grapes, peaches, nectarines, Kkiw,

stdr awb€riegas] - t omat oes, cucunbers (in general citrus,
ponme and drupe fruits, berries and greenhouse crops).

4. Cat efyow pagier (Highy PBawepbiby) {ibi gh Permeability) Film:
Oxygen transmission rates of : 25,6000+ gver cnB8per nP
per 24 Oppasn sraggmispigiraggs of : JLGA0+ over cm’per m” per 24 hours at 25°C at 1

atm

Carbon dioxide transmission rates of : 75,000+ cm’per m” per 24 hours at 25°C at 1
atm.

Sample product applications : Mushroors, asparagus.

[0028] The novel apparatus provides additional maintenance of food product quality with
options to regulate the relative humidity within the sealed package through the selection of lid,
container and film materials. Fabrication of the film, container and / or lid from a range of
polyamide materials (water vapor absorption / permeabilities of 5.0 to 90 g-mm per m’—day at 50%
to 94% relative humidity) provides the ability to absorb moisture and regulate relative humidity
levels within the sealed package. In addition the reguiation of the relative humidity gradient
between the interior of the sealed container and the external refrigerated environment should be
maintained within the range of 20%Rh to 70%RH differential. The higher the relative humidity
differential the lower the internal relative humidity of the container that can be achieved.
Maintenance of internal relative humidity levels at approximately 50%RH to 94%RH maintains
product quality by removing residual surface water from the product, providing slight moisture
reduction of the product, removal of water vapour generated from product respiration and maintain
a relative humidity level that suppresses microbial vegetative growth and spore germination (below
0%RH). Pre~cut salads have been shown to double the effective shelf life if the product is stored
without residual moisture after washing and dried to original of -1% (wt/wt) of its original weight.

Example 1 :

[0029] The process for preparation and preservation of perishable kiwi fruit using the
inventton, involves the following :



Car bon di oxide transm ssion rates of : 75,000+ cnBper
nm2 per 24 hours at 25C at 1 atm Sanpl e product
appl i cations : Miushroons, asparagus. [0028] The novel
appar atus provi des additional maintenance of food
product quality with options to regulate the rel ative
hum dity within the seal ed package through the
selection of lid, container and filmmaterials.
Fabrication of the filn1 container and / or lid froma

fqnge ? SR §fr %Eq VPP BDIPLRL L2l of
pernea ugodgig ge%gbc ed g\b ) eS @?P% En%‘ig fne if
to 94%, VBN ab)
absorb m)|s ure an ate re étrve humdrty Ievels
Wit hi n [

of 1 he‘;}ﬁ%ﬁﬁ@ﬁ%w"@ %‘%ﬁf B LR A R o
of the seal ed container and the external refrigerated

envi r oRRRRLmSBY Qb@%&‘fsréﬁﬁb@h@r’i Rede rbﬂhﬁkezhepeél@djﬂ% 2iit) are
20980 Fl@ce AQURA I L BEeRY lidbonsthRRd BF @iehylhferlfld ve
humidity differential the lower the internal relafive
hum di trye 198 Hhew&oRbRl Nekhe bdRdse EARCP BasREd) WY @Gastic film with
Mai nt ema&@geananrnﬂrsﬁma& of ®oakin'per AUFBr di hoturd £261Sat atatm and
approxu&aaabyjag { O10A4YRH narntarns product quality
by renoving reS|duaF surface water fromthe product,
[0030Pr OVi dTRYq&lity @Nthe MOAS kiwi Erult REEkddan nod-MAPE opti @€l (WG ksisting of
identidal iy @l pebrate@é | @fishWIGP bl suge e hiftdr efkel da@iin ploggdél Clontrol fruit were
noticefiths phttalbpga veithch tiamklndead dppearaned, dlill yey burervei, tsyft Flesvwadxture and
loss of flatacsitiop kg Slesoum Kitwvdbiiaplasse gre tlahdhvis wrovitdd sandacsqpable for
consuggioniaftatdephof{shedge Wy HYHRkthber Rhieedsatsosghadls have been
shown to double the effective shelf life if the
[0031]r oducKiwiBuistiaedid tve M AB odntaigs weha adtednyitet sgnseryafab@ ms excellent
on day@ shtorggeamd aglpdcemlabicoat @y §. Falit Béces Yere Wtighitgyeenfind ergque with
texturggiuiyplneito theicgphte at @@y &nfpliagactiristic kD0 28Yorhwaspnageigsl thropghout the
15 daﬁ?r Wpageapdtion vathelt présens affiferorofetpecli o abitdddhydd foundiin the
controysiihg t he i nvention, involves the follow ng :
Ready-t o- eat flrnrnature ripe kiw fruit (firmmess of
Example 25 3kgt) that are free of obvious decay are
sel ected, washed with soap and water gor 100
[0032k h| or j Hi&E Argces i PFREFIEN aphBrogrizint qhitpsiicdalyalpe ﬂet&u%ﬁﬁérad Bying
the invgptjon, Q“ﬂWPKFﬁﬁWHFS are peeled with a sharp knife and

sI1| ced ?Pgll%qes segnent s or ?l [ cres oef desurtkeorleds‘r)a breen

i, LI S Il“

T B T e
A ag with gen iransmission rate

cont ai “eé |5 FED AL P4 Xy
pol yet Péﬂé?@?éﬁfﬁicﬁFéif gm%ﬁ@nklmr fruit mere

seal ed licon sket W th. | as
il ;1 R e rréé il

gg ger e in e1t r lams el amb ent
y?r %{Q‘l 101 %01%#@11 fyzox% n r sh a ttrLc eld f#om

con‘parg consi

fruit | per ora ‘ed cl anshel I s) was superr or after

t §1_I‘ ee LY ide %1}1% aﬂ&?was% &Hh t]‘ferf}ﬁlntto (i8e 5195 &gﬁaﬂh Yarbon
wat er QQ@eef nsn r&e b4 ﬁ% 1%%@@’5@9&? ?rf%émr grey

core area, soft flesh t xture nd | oss

characteristic krmn flavour. Kiw fruit placed in

cl anshel | s were rated as unacceptabl e for consunption
after day 3 of storage by a 3 nenber trained sensory
panel . [0031]Kiwifruit stored in the MAP contai ner
were rated by the sensory panel as excellent



on day 7 of storage and as acceptable at day 15. Fruit
pi eces were bright green and opaque with texture

equi valent to the texture at day 0. Characteristic
kiw flavour was mai ntained throughout the 15 days
storage period wi thout noticeable off-flavors (ethano
and acet al dehyde) found in the control fruit. Exanple
2: [0032] The process for preparation and preservation

of fraghl-eacateyailieah h@ink pegkasakach Wih RGcdnMskets and stored at

i nvent s@¥or deN¥RloY$%, § iR 1hakysowi ng : 1. Baby | eaf

| ettuce m xtures consisting of red romai ne, green oak,
[00337 ed oaRabyOk&efodRBbtorel Gh ki v@5i8@d clag@hdie @bmorsaated cibhi@eant
wilting bt su}f@c @RTct RN GR:caing 0GEteRaL: 40 Wad ACoRASieC BTERE0ALM Brywning
of soipé 0P ek edmandntpasdse dothily gheMARcdh@gandl dilfer Gacy g@ponents. While the
produdtl WaSHited Sk Qnerfiadlie L8&POAbRMipRY cNEheppbdRd rdi@libs udiccephble for
consumbtich batday 6 2f stdMdehAsdax 6 daye thin @bedifthd ledferidncitvie ciac kdge or
discolaunet] frdrd higlo oxd@stslevesmatduntagd irohe daleshda By dag 8 dedeni f@ant b2f-odor
was edénswidt predued Hreakiing dovat dub ©)slimt heuld &gwinkspppeseidmand si).0

grans of the baby |lettuce blend repackaged in either
[0034] n a 5BEbyrital yreduct $tatdid tel MR betdinef airbi 2dys eftstroep ey B)ed as
4 of adul! chle of MVfemdriganrcetem sidsi iargedfo be anr@natie psceptilde)abwhink amd
wilting ofith¢ letiet &ds ot evideat. pbryldmiade! Bbr g the ALBDprilust wa scored as 3.5
and fqye¢ fobeatceammrbineds: jonsewtierd Norpft priors ¢r| aviderse f onpildeor agcay were
identifigdygen and car bon di oxi de transmi ssion rate of

approxi mately 2500 cnRper n2 per 24 hours at 25C at 1
[0035ht m ands rrilk beawkaee tedasedkilipd o 8iel 4c oih gawrétts thndoreoing
disclogqrqgfré@y attefr‘fgi@nzf e n}géi,ﬁpeéi@gs ¢ possiblgin tige @%Fq@ t}@j&g,agqntlon without
departingdromy tspiit prsappepicral decastinge dheispppre REMG MerTipa s dgjbe construed
in accriaig Widh 1he swhemsn deiipet B dredpipmineicRiamt wil ting of surface

product after three days of storage and was

acconpani ed by observabl e browni ng of sone of the

conmponents, nost notably the radicchio and other red

conponents. Wiile the product was rated as marginally

acceptabl e at day 6, the product rated as unacceptable

for consunption by day 6 of storage. At day 6 nore

t han 60% of the | eaf product was either wilted or

di scol oured from hi gh oxygen | evels encountered in the

clanshell. By day 9, a significant off-odor was

evident with product breaking down due to sline nould

(erwi nia spp., pseudononas spp). [0034] Baby | eaf

product stored in the MAP container after 12 days of

storage was rated as 4 of a full scale of 5 (5 being

excel l ent and 3 deened to be marginally acceptable).

Browning and wilting of the [ettuce was not evident.

After 12 days of storage, the MAP product was scored

as 3.5 and found to be acceptable for consunption. No

of f odors or evidence of nould or decay were

identified. [0035]As will be apparent to those skilled

inthe art with respect to the forgoing disclosures,

many alterations and nodifications are possible in the

practice of this invention w thout departing fromthe

spirit or scope thereof Accordingly, the scope of the

invention is to be construed in accordance with the

substance defined in the follow ng cl ai ns.



WHAT IS CLAIMED I S: 1. A reusabl e plastics container
for preserving fresh ready-to-eat fruits and
veget abl es, the contai ner conprising three pieces; a)
a first piece being a container body, the container
body being constituted froma rigid or sem-rigid
pl astics material; b) a second piece being a lid for
the container body the lid being constituted froma
wHAR 8, OMEErg.-rigid plastics material plastics
material and the lid being macro-perforated; and c) a
1.t D FllsdBicatBiRbonging ol fERRARL fredh kdsdPRrAE alseanflivbFables, the
contaﬂ@;nsbﬁ]p\[ﬁg@)ngg@gcbgzal |y sealed to the container between
the l1d and the container constituted froma plastics
mag er i alfsst phtchilzegtthatresbddy,ahs Binssied Bodyfbeg Y a@ttugddrom a
car bonrigidoxisge-richienLetidnawgh; t o gi ve a nodi fi ed
at nrosphere within the container of between 1% and 15%
oYY gen aaaudnd flecrbvding @ ¥4l dar thotonthinexbade the lid beingebistiered titoen a
cont ai neld dooekyi-ogid tpfestics ondtaian elastics cha@riatbet! thdoBd theging macro-
sel ect pafdatainud nat eri al whi ch has wat er
absorption/transm ssion properties within the range of
1.cD toa#hi§ pipcelesingrmiffremtinl} pemrealdalilrame@EsscthornkfOdly sealed to
rel at i vte chnigimed bttyeen2heAidrapditha lobrdaipst ewstitetsd Gone alastiss matsrials
i n Cl awhich raghletesirmsmisaorn ¢fgikrken pndsenhon droxigie thepsthaegh osgive a
mat er i alodifd ativespheyel yitlain ¢he [cprdaines ofbagrger d Yosand $ e ewtzagand 1%
f rom t el §Poupon diekidddi ng pol yani de (nylon 6, 66, 11,
or 12 and bl ends thereof) polycarbonate, polyethylene
péit ﬁhq)ppréﬁ@artb@}yéﬁmewgm@p@ Ild@ép?,tblb@ q;eg:ﬁ@d from a material which
has w }i SRS UPRRIcE MDA i aanga AR PO LS 56 mithisr Bioper day
at 759 tOAOP"éu‘éﬁb’Péunﬂ)‘ﬁ%)’stl cs container as in Claim1l wherein
the differentially perneable filmnenbrane is a

rmterlal sel ected from roup.c r|S|n
o gl p Wﬁg {%: mnguy ﬁastics haterial

lastics © 1a1
of the 3%2%%@&31& n?éltng:é agmlm (gyl{)rh Gg }l or
12 a -%J gly %Z\é eove yat i GHPBAPFY dpDpRgPyene
Polystiyeit 8 yvé?%c 5‘%8 fa'r‘* "*8hd being i nperneable to

wat er vapour.

3. A reusable plastics container as in Claim 1 wherein the differentially permeable film
membrane is a material selected from a group comprising polyamide, polyethylene, polyethylene
terephthalate, polypropylene, polyvinylchloride and mixtures thereof, the materials comprising a
low to medium barrier to oxygen and carbon dioxide and being impermeable to water vapour.

4, A reusable plastics container as in Claim 1 wherein the container comprises a shape
selected from round, square, rectangular or oval,

5. A reusable plastics container as in Claim 1 wherein the differentially permeable film
membrane has an oxygen transmission rate in the range of 100 to 1500 cr’per m® per 24 hours at
25°C at 1 atm and a carbon dioxide transmission rate in the range of 300 1o 4500 cm’per m” per 24
hours at 25 C at I atm.

6. A reusable plastics container as in Claim 1 wherein the differentiaily permeable film
membrane has an oxygen transmission rate in the range of 1500 to 5000 ¢cm’per m® per 24 hours at
25" C at 1 atm and a carbon dioxide transmission rate in the range of 4500 to 15,000 cm’per m* per
24 hours at 25 C at 1 atni.
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4. A reusabl e plastics container as in Caim1 wherein

the container conprises a shape selected from round,

square, rectangular or oval. 5. A reusable plastics

container as in Claim1l1l wherein the differentially

perneabl e fil m menbrane has an oxygen transm ssion

rate in the range of 100 to 1500 cnBper nR per 24

hours at 25 C at 1 atm and a carbon di oxi de

transm ssion rate in the range of 300 to 4500 cnBper

n2 per 24 hours at 25 Cat 1 atm 6. A reusable
7. PlRastistt FOAtALMRineASs i Claln@ilMyHerod &leedifferthi@lly permeable film
memtithdefhey @vkygah trynspRtioEARI geeafet dhil TFOID CApEr Fa%r 2AM0ANWYEI C at |
atm ahd AE8H%H SBkidOtringh BsibvafeReateahger 50 &b h'pePPODuBRBIEC at 1
atm. "2 per 24 hours at 25 C at 1 atmand a carbon di oxi de

transm ssion rate in the range of 4500 to 15, 000

cnBper n2 per 24 hours at 253C at 1 atm 7. A
8. reusabbk gsastionsingontimChen 1 ageicin ©F akembdnavheeledteal ohimve a
ratio ofi dxfygen emtsingdsioy tparboe divkide fridsmissiemiheatheupas tharraogeygdiom 1:3
tol:4t ransmi ssion rate greater than 25,000 cnBper in2 per

24 hours at 25 C at 1 atmand a carbon di oxi de

transm ssion rate greater than 75,000 cnBper nR per 24
9. hduregsable pRSicgeataingr atin{Claing | whereie thsaibkcee potferatidng & the lid have a
surfacg ohvratio Akrof the tital s\@fagd aeatolilisdidei n t he nenbrane is

selected to have a ratio of oxygen transm ssion to

carbon di oxi de transm ssion therethrough in the range

of from1:3 to 1:4. 9. A reusable plastics container

as in Caiml wherein the macro perforations in the

lid have a surface of up to 1% of the total surface

area of the Iid.
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