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
veget abl es. More particularly the |nvent|on pertains
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| evel s of carbon OXI and T Wels of oxygen for

opti mum preservation of foods at refrigerated

tenperatures for extended storage periods. The

container is deS|gned to be seal abl e and reusabl e.
FIEXhNGR EHEUNSESETGNE | NVENTI ON [ 0002] Fresh ripe fruits
moa@nd veget abl es and ot her foods are often purchased by
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n1quaI|ty of the food in a food safe
enV|ronnent for periods nore than one or two days.

éﬁﬁﬁﬁ{ containers are often used to
BAC
0 ace prepare fruﬁﬁgﬁand vegetables to na|nta|n t he
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bacteria, yeast and noul ds which affect product
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(i. e. bell peppers, nushroons, berries etc.) a
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veget abl e or other food products. Modified Atnosphere
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spore germnation |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
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| asti1 ¢ contal ner appll cat ons, e transm ssi on of
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oxy2@hX EMRRAGRARE A ORE VARRERrolbl Ihe HBREAE HePORiE BShidided BRI RESSns,
the tr@rfsm‘islé‘lﬁn seakboR MRENbRE dhiRaS¥bhaGaseur] QRRA MPSH to container

rim s€l bidQ tnrluReH] The CRRERE Bethes@ RREd KALdePRE ubld: tROEchRER\ B seal
betwaan MR ERERIukEceseal at the lid to contalner rimsurface.

In these applications, oxygen and carbon di oxi de
[ooodi f f usesost dugedtyplbet oRgifertapichthedd Qf padide Xdr@bticaeal @f the lid
to cofithifer G@N{uaideeln thddt aipgfntibheolybdr €0 Bir8bNE6xidendi Bist oo yatveen
the igsdcdbint shiegoresfuibk | dofithidn thictifh B@r iRtonainer (Hi@fkse hitbBstdfishes
equilibeup ovithdhoonalder ded thafid 2 08rbox \ixedde. andnl 76ABEBE oxygen). In these
appli@pqls ittedteslofosd ddaendt bastit ffopoidtechalesodifidd alvengfetes. Hawerar, the non-
herm¢tintset imathe pimdle dontheratorsipie tiesxchaoyweN enter tah@ir and hence provides
high mistivethemmi@y wghis delcoitsinghe pl astic cont ai ner does i npede

t he exchange of water vapour and hence provides high
[0008] el at i wembemind cdnjaing tdsigns tsh éabe onviaignte secufe0lOB] Bdimecontainer.
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needsstedigr kermdtie by dhe traeserih apRisation a1 eges apge dgtvseth dengierier of the
contagigrang thefextermal qnyigonmgntdpregelitedby ¢ithen eyl whl@iner pitergl or the
selectgghiglpis pontagned g@hin dhegnadifisd dhstacire; i ght seal . The lid to

contai ner seal needs to be hernetic for the present
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the selected filnms contained wwthin the nodified lid

r I A.novel functional reusable food
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d|10X| d?eténﬁ@rp&mz’ﬁ? i Q8L 519({ Etyf & Qe B @H%&&ie&1 & fmad chunked, sliced,
refrigengl Sqdotﬂe‘?mé%f&tfw&%v O] é‘th ended storage periods
of 5 to 20 days he “obj ectives of this
I nvent kdhiiowhdCRoRd eyeEsQ He lﬁ@t@ﬂiﬁvc%delépﬁ&m bLhe r&@?Jtcgélt food;
conposition and inplementation 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 opment 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

inclusive but not limted to the follow ng: 1.

preparing the fruit or vegetable by washing,

sanitizing, peeling, trimmng and! or nmarinating the

product; 2. placing the product in a custom desi gned

cont ai NEibikRANS bBIaNGs @t dBRIPIRA RAX nfduldUf bati®iaWduih #hd / or

cont i NyAsldgR¥eeiednPpeofidaprbRabs r epresent s a

contact surface with two to four opposed receptacl es
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wWith selected perneability for oxygen and carbon

“di oXi derdpiraiasieg Bl @vephibeby thading emmzaghrelg] fiemsepdnd / or

wi t h t heridppethe pioducaf t he contai ner portion or

alternatively; ii/the gas transmssion filmcan be
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frame whihaho cofipr egmes argtabier fretatahadohtpctsElad Bd tasibhef two

lid pamekesand t he inverted upper rimof the container.

Al'ternatively, the filmmay be selected as a high

barri er/ fi | migrot dremearapsivratei panclothatosogegsn aafiltn cathbwslected

di oxi deemietthlita fpreprmsabhel rarbspedioxigd aesmsigasioech then form a

appl i edenmsti¢ 49l vithaketupper fimentehefcorptaiggy pprhel or ghgnatively;

transm ssion. In this latter application the film my

be condir uctf@@asafanip@fsyarﬁha ant b uspdeithe) Eosplhieder w&t@rﬁlm

vapour bt apssivelicasd by &e prciraed bymlastic Hapahich pepresigs and

or f ouﬁleraﬁwﬁéaealSatpd wekandrigt avertedgespe & shegqqatainer.
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her met gahil ¥n.5aR! SakiRELVRED 2 thige lok Yiastic materials including but not
limited to polyamide (nylon 6, 11, 12 or 66 and blends thereof), polycarbonate,

polyethylene, polyethyleneterepthalate, polypropylene, polystyrene,
poiyvinylchloride, 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), polyethylere, polypropylene, polyvinylchloride and mixtures and /
or laminates thereof.



and the container may be constituted froma range of
plastic materials including but not limted to:

pol yam de (high barrier to oxygen and carbon di oxi de,
perneabl e to water vapour), polyethylene,

pol ypr opyl ene, pol yvinylchloride and m xtures and / or
| am nates thereof [0013] The container and top for

hol ding the fresh food should have sem -rigid walls
wi t h hi gh oxygen and carbon di oxi de barrier

[001 R oper t’I'h@ SontalREadd b PoPE MRS thi £Sh shRULA IRV CRAFEBIdWaAMWith
high @@gmnoernd An REGIBABE! drbdrlcANYL K Ind Fx%gérﬁés Ghduff bef RGN E¥RBDe

of four pdrmefPAlt L BOEY specific Hr GRaBaE 1 i er Oxygen
transm ssion rates of : 100 to 1500 cnper n2 per 24

hours alaeg@r1at | atm Carbon di oxi de transm ssion

rates of : 300 to 4500 cnkper nR per 24 hours at 25C

at 1 atimh Baridcatiggory 2 @ Medium Barrier Film: Oxygen
transm ssion rates of : 1500 to 5000 cnBper nR2 per 24
hour s &lxyghGasdmissioa traresGar: oM :odi 50X caet maps i ssiront 25°C at 1
rates afm: 4500 to 15,000 cnRper nR per 24 hours at

25C at 1 atm 3. Category 3 : Low Barrier (High

Per mealSlattiot fipxifé frammis@ayrgeroit 66his A &sinoper na pes2ddburs at 25°C
25, 000+t barar cnRper nR2 per 24 hours at 25C at 1 atm
Carbon dioxide transm ssion rates of: 75,000+ cnRper

n2. per Qtgdmplirs at 25C at 1 atm [0014] The filnms for
the three categories ideally are color coded for

si npl i Madpmdiarggsbllineati on to a particul ar food group.
The col or coding may be applied to the filmor the

pl ast i @xFgeanmBsmpsion kel e$004e 6N C@bweéﬂl eodRiriguppt 25°C at 1
Cat egofy® 1 woul d apply to green |eaf sal ads (Iom1to
nedlun1resp|rat|on rates), red color_coding

Cat egorSyrbon dhswirtragsmisyion gtes pLi 4509 |tfé&‘e%00(°meé P‘rré’a“ Zhours at
respirati 6%1W§¥es) and white coding of Category 3

woul d ?ﬁ§<¥ %o nmushroons (high respirations rates).

[ 0015] & Y m sel ecti ons nust al | ow carbon di oxi de

tr ansmL%w amer (gpgh lﬂzrmeafx 1tr}]3 f?' r ates 3

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

Carbon dioxide transmission rates of : 75,000+ c’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 fruit pieces (intermediate
respiration rates), and white coding of Category 3 would apply to mushrooms (high respirations
rates).

F0015] The film 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.



to 4 tinmes the oxygen transm ssion rate and therefore
have a carbon di oxi de: oxygen diffusion ratio of 1:3 to
4. For the exanple which enploys mcro-perforations

t he oxygen: carbon dioxide diffusion ratio will be Ito
1.0 to 1.5. [0016] The container top and bottom
materials can to maintain internal hunidity in the
range of 50%RH to 94% by the use of pol yam de
materials and thickness of construction and the

joordiel at i vge Rt tyh Ghadh&NtnaleRal c&Xb BRI NBRN nbliRity in the
rangd SHSBIRO 10 95, D eneSRADESRRARE FaRBihIs ANOiIcRRsEfcBRRRion and the
relatiV ki @8F RdRsh FRVAIRMIRAL: thrteBibN@itth/QhiYd cdnbi®eH@R the external
reftigeREH bRl Rert. AEEARY DBe £0RShEHGIER cBf beRBhYAMELE phi9imide for
cnhaRBOARECHpINRERhan¥ SRR WkyBX GIRGEn ABLdOXYIgar: RHia aF BORge 50
10 90GHi@¥k SHEFORAKGTRAG S BE RV ABHaiRY sak&iongk BlnbRetf0 90 m cron

perforation either in the |id to container gasket or
[po1he i lpot boselihy hORLIE Airiay bOreg@addi fivgh thdgicige kageuum.

air may be renoved fromthe package by vacuum
[0014]0018] Tie sarahatadeackagensdfesit R8PLanicogaifi & esib mhoggaaaio total
packaz0 Rbtama(ca’ ol bit@edMlSISo ( Gr Bethpadsiacd g adbmppaitkagehayehiahgackage
can b¢ eervendfantd 8d%eetonOlicide and. 8% tol 1o hggdhsptCategalelative humidity
of 75t@ipose4Rdh of the seal ed package can be between 1 and

50% car bon di oxi de and 0.5%to 15% oxygen with

internal relative humdity of 75%RH to 100%:H. BRI EF
BRIEJHSCHITEIPITGMIN OF THHEDBRAVINGSS [ 0019] The di scl osed

containers are described diagrammatically in the
[0019] ol | owiThg didelessil erytringtrarecieseribgdotipinmiadally ipthe {ilgeing drawings
whergipiew of the film |id and container where the filmis

sel ected to have specific_oxygen transm ssion
IOOZ{Br oper thl@s! prpgde pvErE! the fﬁmoﬁg endcopfaippranfersrihg flgn i s¢lppted to
mweﬂﬁﬁ1&W@$@dﬁﬂﬁmﬁémpmﬁ@?@=the filmis selected to have
ow oxygen and carbon di oxi de transm ssion pertles

Efml&ut hi dﬁ% VRRTBYIASS & yesti ofttheslifandid adgentaing; tg% Lhig s¢lpied to
have OXYF %rb nsle’é qyyprapem \f/ég?l‘ aEPBH transmlsswn
propegifes @pgy t gfxshgfc ange tstégjgltq Jr THSEASRE rati rb@ﬁ]i -?ﬁl'éer in the film or

gaSkeravvlngs are not necessar|ly to scale and the

nb d t
[00223 oal %Q ?%V?R%g]r?%oﬁqgﬁtélgcg?%ﬁﬂg ? g detg ?n télgr%fs }re B%metlmes

1llustr at1c re rg ions hagmentary
v1ew s aﬁcets ta\ﬁs which are ot necessa cﬂa gs?andim%‘E z disclosed
contai rs 0 w 1ch ma rotﬁer datale i 1cu1 houid
be un d g‘f%?ur O% t%l cﬁsrclsosnff-g is ’[hé) % 1Ea ﬁ\-%nts.
lust rg I I've my ave en on1tt t S ou
erstood of course, that the dlsclosure i s not

necessar|ly linmted to the parti cul ar enbodi nments

DETAI S bESERABTIBNU I 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 involving the preparation of
washed, sanitized, peeled, deseeded and pre-cut fiuits 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 subject to modified



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 0023] Thr oughout the foll ow ng description, specific

details are set forth in order to provide a nore

t hor ough understandi ng of the invention. However, the

i nvention may be practised wi thout these particul ars.

In other instances, well know el enents have not been

shown or described in detail to avoid unnecessarily
atmoPRSE Yhddgnd REIAPNVERL 18R ASGREiRMAY  redR& oxygen content with
incre@AGHHoh §3%iHOReS:. Tifs £fe FroEG@k AR tedufioR Bf drbdubSbdpRhtiowinhibition
of mibBbiBEicdl BRWPank 85 bbhinki®n a8€ MEBitioh BOLAMsddRbSprbmventeifRne
actioPh@VlyGRSntBniROMEduc R KAMND StRAPRY keBAblaBsh JTMEQkosuAtg t he

preparati on of washed, sanitized, peel ed, deseeded and

[0025pF €- CUtThé fumbtloBal aBdalViR€ eduaddleaodifRl hasetheld ¥tormpel tdnt@tkr, lid and
film BtiNBERERMEFipacHad Mhe afpatahie pRyvRidy el theOdimiil@actys oo irkiagendent
regul 2100 S0 REde@ Ncagton alidkRlt @hd tal¥e vapbhetring@8horp bt the interior and
exteriOOOM thé1 sakd hbacks@si ne dnbidnheorsgadtedkpleod tCadygrarandrarbon dioxide
transrEiGSUIEguloKy Ben raagtoMspdcalise Jilaawhompediioxtyden addatvad divxide
transiggd@r ratendnd /toh &y thhasdErmienypenfoaiventn tenid &e eorsainey emt gdsket or
micropmedbibdiesl in tht fipsipake r@npalokif giongpdflaRns afeheeditit ttdlsurface area
wouldlpeoio BsERe pf Pvib 480 medus ed ox ygestonarad ntpewfit hroduct categories.
The kdoredsedd cathbuherdhioiddoretoms @nmacrfipedoratioat evitprlolvpadiosition
surfade@rea pphu et ¢felw tafl lidsoductrea espi rati on, inhibition of

m crobi ol ogi cal grow h and spore germ nati on and
[0026] nhi bi thcemiding tosth mseding @rgprrehortinng aethyty dnds awt yogefables are
placed ingar b gorinirien endi spalesign peadnsiis packqgen@b's” paslpepse vvith dhengppropriate
gas trgpemspipaes foomsust the AEreaidf dieh cpbopEpdrdevelideeito Alp) and low
oxygendesls (R do S¥bindisicadshisel PF e epniinvpalfsh é daysf giprgeat SC. Films
are preyAedaphwecifiq pradusi@nd yalumes do sy der A e lpYsispiogion fal haloy 1%
whereﬂqéer%gﬁpggt% cma@f@q:t@g@uqt gyalipyfad dod sATetumanFsorRy an issue.

I ndependent re%ulation of _oxygen, carbon, di.oxide and .
(0027 at er vﬁd@‘&ﬁ’%“%‘&%ﬁ%ﬁﬂ@é’?, OB NI Ml P HE 7T GPecHfd ! cBores
of fmg%api VIEGEDIE Epghd! @é)aﬁ%um . &walg%wg%gg of FSY AR Ao Pﬁcggiél%
g WS (GRS PAHERR E¥PBR (G5 of

gié;%ggggﬁgggﬁ;ggg9§ﬁ§§%df specialized films with

S ecif%§m0§y?en and carbon di oxi de transm ssion rates
and / of "By’ the use of nmicro-perforations in the lid

t he container | gasket or mcro-perforations in the
filn1i?%§V¥$“%§ﬁ§fally if mcro-perforations are used

the to of - i g t
200 m Gt niFEeRRER DA o By AR IF Bl Bt Gy
categories. The lid is perforated with either

M CF O- REfh PRk AL ARGEQP S 91 ol S WP bl s ar 25°C
perforatipn surface area up to 1% of the total |id
surface area. [0026] According to the invention,

PrRRAE 8 QP hipUBb B BHE dudforf, hikitd Sid BiRek A URHAR8ScuBLRds.

pl aced into the container and sealed in the plastic
packageswefdP: packages) with the appropriate gas

transm ssion rates to ensure the attai nment of high
carbon di oxide levels (5%to 20% and | ow oxygen

levels (1.5%to 5% in the headspace of the container
after 7 days of storage at 5C. Filns are provided for
specific products and volunes to ensure that oxygen

| evel s do not fall bel ow 1% where anaerobic

respiration can affect product quality and food safety
may become an issue. [0027] A minimumof three filmor
perforation options are provided for specific
categories of fruit and vegetables. Each film option
wi Il be color coded for easy identification.
Specifically, the filmoxygen transm ssion ranges for
ratio mass (grans) to totd& package volunme (cm) of
between 0.3 to 0.6 would be applicable as : 1.

Category 1 : Hogh Barrier Film: Oxygen transm ssion
rates of : 100 to 1500 cmi per in2 per 24 hours at 25C
at 1 atm Carbon di oxide transm ssion rates of : 300 to
4500 cm per rr? per 24 hours at 25C at 1 atm




Sanpl e product applications : Baby carrots, beets and
ot her root crops; fresh cut salads. 2. Category 2:
Medium Barrier Film: Oxygen transm ssion rates of :
1500 to 5000 cnBper nR per 24 hours at 25C at 1 atm
Car bon di oxi de transm ssion rates of : 4500 to 15, 000
cnBper n2 per 24 hours at 25C at 1 atm Sanpl e product
applications : Fruits such as cantal oupe, honey dew,

t omat 08g.qnAPRILer FRGAr S, cherries, grapes, peaches,
nectarines, kiw, strawoerries, tomatoes, cucunbers On

gener a'o;&jg&lrtkéﬁsmlﬁ%%tém@ dsgone SBUOLHnPﬁer nb%éxr 148%uANRE25°C at 1
greenhqguse crops). 4.Category 3 : Low Barrier (High
Pernmeability) Film: Oxygen transm ssion rates of :

25, 000 a8 diokidS patsmiRoP Bles 34 MOURS 1 200022 CpeRtn® betddMours at
Car bon dicoxiiden.t ransm ssion rates of : 75,000+ cnBper

n2 per 24 hours at 25C at 1 atm Sanple product
apphipeatddon SpplicMisFpdRBych asPamBELES honk PR Jokfames) apred, pears,
appeatiod gRppl peathEe Sieadthkd kivnadtrawbdridseanioes, ofcuinbasl (in general
praeluclomgdad dripe fiitd, herdptandprserthouse egpl.at e the rel ati ve
hum dity within the seal ed package through the

sel ectitargof 3kid, container and filmmaterial s.
Fabrication of the film container and / or lid froma
range dowpbitieafiighePerradabitiiyaFiém ( wat er vapor absorption /
penneabilities of 5.0 to 90 g- nm per, - day at 50%to
94% r elCxygonarahamdsintrads gbr dUPWewverver’ pebint’ ipe24thour a6 TG at 1
noi sturen and regul ate relative hun1d|ty l evel s within

t he seal ed package. In addition the Jation of the
rel at i vertanAioge Jangpiadinapes e ¥ W 5 liﬂnﬁeé P4 bpurgrt 2§ Rat 1
seal ed 2@®nt ai ner and the external refrigerated

enV| ronrrent shoul d be maintained within the range of
OBHRAIC LBy 9gRLcHP RS fushrosay aSPaRgShi gher t he rel ative

OOZBESm g: tfé dc%:vfeﬁrgg’ngs:qglgw%g@d 1owelr %}?he | nt ' ielalzta(‘;[ttlal}{:)/e with
bsa

et B
optm%tf) AESH & TESHIVE l{rzéliiiﬁfa}wt Fkg sle%l eéecté?n of lid,
;?)T;ZQ "f‘“éi‘x E : Islalfgoél 4 t‘f;’mﬂ %“ 8rd rﬁg%
to 94%:\5] i é%lg % %b F{ t%o(ﬁjlur v iy 663-2@ hirmidity
ievels Wl ﬁi 110n t e £s JT ? ﬁle rﬁatai:): l}uml gx gradient
betweery tle m Eriat of d COQ S mai ref o anment should be
mamtéﬁ 11% L q'a %%Igli ! ‘R)“/%{}{ 3 tt% elﬂ. af, 'h 3 Ye rqME humidity
differ 1@ the UBRE S 6}) Ihu tHataLQ e Anfved.
Mam Bel Mﬁ’f&‘T m levet s at E é Rﬁatgeﬂl {8 Mmaintains
prcdu ) 1 b? I dul tepf‘o idh %hght moisture

Fa@e té./refr @IT
reduchd; prddﬁ 5\%&09%5& mr ,cfe ér rorﬁnﬂfoﬁgdt' beepifhtib®hnd maintain
a rela ELE) regsgs ﬁlcf'oglap@ et gﬁf 5 g itafich (below
0%RIY 1H. E{ﬁ‘ é’&?'h IRtpeenEN IRl Biodble tHe RO E}ﬁ%lfﬁfffeoi@ %ﬁar@?d%ﬁt is stored
witholY r@%ﬁﬁﬁdls‘%ﬁe AR whh S GhV @l RNbrfnaREL 198 AR Po ks Whgihdl Welght.

usi ng the
Example 1 :
[0029] The process for preparation and preservation of perishable kiwi fruit using the

invention, involves the following :



i nvention, involves the followng : 1. Ready-to-eat
firmmature ripe kiw fruit (firmess of 1 to 3kgf)
that are free of obvious decay are sel ected, washed
with soap and water (or 100 ppmchlorine if avail abl e)
and dried wth a paper towel or air; 2. Kiw fruit are
peeled with a sharp knife and sliced as hal ves,
segnents or slices of desired size; 3. Approximtely
200g of prepared kiwi fruit (approximtely 2 peel ed

ki rdhdpio @56kl AG6E rige RO Tt ¢ARMAENEN @RMer bl are free of
const r uglied RéayRQ) ¥etBY Learl ShifRLDAARIr thr 180 8ot tMbrine if
fruit welirbiepak @tdwinkigPaGKAPS(Si | i con gaskets)
with a plastic filmw th an oxygen transm ssion rate
of2. 300Q i NMr@ede PRIcR Qith 24nROKHS R slidRasBhivds, REMEARNE siices of
st or ed dadire®Gzd or 15 days (MAP). [0030] The quality of
the MAP kiwi fruit conpared to non- MAP controls
( consi stpbfginafelyl enbi Eedarell kini truit (hpPkif@ieBIB8eled kiwi fruit) are
cl anshelaks)a a8l sinpater 4 liakbdiruddinepol Gty RndtdefikQiage.
Control fruit were noticeably water | ogged, with a
t rdans| Utekiwi &pipeat akd in telbickgc €ylion pakas)edth aSdstic film with
fl esh wextygeetrandsiiossate of 3@hamiet &f ps i Goled wizsfd aviains and
Ki wi f storet! api*@éeds days MaPshel | s were rated as
unaccept abl e for consunption after day 3 of storage by
(00304 3 merdbenudityaif HedM4 B heoripitpanegdred O34 winfrols(donsisting of
identigd] pigch perfotalye civafreltn magsuperor wiar ghrecatagdinbioragh 6 meoiSoitywere
notice@ﬁm elatenzgedoeit] ehtnsueentieppedfancd, dsll grengee ara saf flesh texture and
loss of glasgsteriticekiwit lagewy. i frpit placed g clemshelliewere atddgds tungpeeptahle for
consugienafialar 3 Wi taege &x £ A memeyiieinad snortmandlhe texture at
day 0. Characteristic kiw flavour was maintai ned
(00313 hr qugRédtifrul Fered B taray 4P sortsingg evciseitpcoley thd e panel as excellent
on day gof glampt andor RoEpiaiviiclay &t Hawbpicwn wers deghi|sgren parbypaque with
texturg gaphdlentio the dexeipst a0 Fhagicteristiodiisiegoup way mgmgnad{aroughout the
15 days HeuesPeof SHihapdratrdn ofiavyr édkndlatid gietgehydo gound in the
contrh IfY | eaf |ettuce sal ad using the invention, involves
B thgﬁoIImMng:
xample Z

[0032] The process for preparation and preservation of fragile baby leaf lettuce salad using
the invention, involves the following :

I. Baby leaf lettuce mixtures consisting of red romaine, green oak, red oak, green
teaf, folla rossa, red leaf, radicchio, little gem, tango and green romaine was
commercially prepared and packed in a MAP bag with oxygen transmission rate
1800 em’per m”* per 24 hours at 25°C at 1 atm;

2. With six day of shelf life in the package and with 6 days remaining to code date
(coded for 12 days of shelf life at 5°C), the bag was opened and 100 grams of the
baby lettuce blend repackaged in either in a 500 mL ventilated clamshell (ambient
atmosphere) or the invention consisting of container, lid and film constructed from
a polyamide blend.

A 60 micron perforation was inserted in the film to provide an oxygen and carbon
dioxide transmission rate of approximately 2500 em’per m* per 24

(W5



Baby | eaf l|ettuce m xtures consisting of red romaine,
green oak, red oak, green leaf, lolla rossa, red | eaf,
radicchio, little gem tango and green romai ne was

commercially prepared and packed in a MAP bag with

oxygen transm ssion rate 1800 crrQper n2 per 24 hours
at 25C at 1 atm 2. Wth six day of shelf life in the
package and with 6 days remai ning to code date (coded

for 12 days: bc ghehin dnbi iR @bkaeGealed Wan BABGNBSKAPSA’Rred at
and 10G-gtapsio@f ofthe ohaby d@t tuce bl end repackaged in
either in a 500 nL ventilated clanshell (anbi ent
[0037t MOS PIEREE )eal broliit® sloMEAthOReERRE | SdnsRdls AfemEAhRE RBAIficant
wiltidglofsuameb fradubaG@nisitd dagd @6tofaz®Mdavap Alcy@pante bPbeedablSbrodning
of sofd oflitigy @fppeifsOmadtindfRbivage taABehd et btherl B@ corhpoierdtd While the
produydf @4 Efedald QXYHEY ABehtdbRI ROdhyH, OXd @@ diidt aRsdThS Sth@Beptadleefor
consuedptiapipr dax issattehye, 2bQH 6amdrPern 8R4 pethe R4 pritiibi Gas &ithe? 5Qted or
discomtred fravh g ndy e h2vpaekage s eathe damsteh. B day ©pnsigasdeet Et-odor
was egideht it preducatredhgfiown pens dids nofuldIerwiiDspangbedddndasgspp).
[ 0033] Baby | eaf product stored in the ventil ated
[0034¢ | ans hélabsledermdng stoat exdthesMgR ichritadeen bftanl 2 ddyngf sofrags wwaf meed as
4 of glul duattof af(§ being dxralentday 3 dedned tooreagreginailg av@stable). Browning and
wiltinge€ bapawiceds by culblee rAfabl 2elapy @\atiagg tefM4Dpedot wehwored as 3.5
and feurr o be pdegptablroiot conetmaitiby NehefT pdudi orcdvidsnerd notukieer deeay were
identifeshponent s. Whil e the product was rated as marginally
acceptable at day 6, the product rated as unacceptable
[0035 or corsuiipt beorppyygnidaythese okilled ar dgeart Afithdmsped ieoihe forgeing
disclopiesnmerryor tgptigngand| ngﬁiﬁc?j}ogﬁzg@ posgiple indhg pragticgpf thig fpveyiion without
depariedfeog) eisnad of yoonn thireph AssSreiasly. tha s60ns of e H1YPRUER &do PhropHipied
in accpydaneg WD the sgtages ylefgied i tag lMYIREHHTS of f - odor was
evident with product breaking down due to slinme nould
(erwinia 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 lettuce 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 al terations 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 followng clainms. WHAT IS
CLAIMED I S: 1. A reusable plastics container for
preserving fresh ready-to-eat fruits and veget abl es,
t he



contai ner conprising three pieces; a) a first piece
bei ng a contai ner body, the container body being
constituted froma rigid or sem-rigid plastics
material; b) a second piece being a lid for the
contai ner body the lid being constituted froma rigid
or sem-rigid plastics material plastics material and
the lid being macro-perforated; and c) a third piece
wiHALEIEL v ferential Iy pernmeable fil mnenbrane
hernmetically sealed to the container between the |id
1. ang réu%i@ﬂﬁﬁ@' d&ﬁtﬁm&ofels%ﬂ&e%ﬁgdﬁésﬁ Q4R R1daABTiksCahd vegetables, the
contaliBt Bbadi$: 1 fres:€gqul at es transm ssion of oxygen and
car bon dIOXI e therethrough to give a nodified
atyosphere pwd Bliky 4 BRaGRNbay NBE c&ﬁat@%&@%mé%@ﬂﬂte&&?&n a
oXygen rigadhr S¥i-and p2Rfescatban di oxide,
the container body or the container lid or both belng
sed) ect adedondpied HImE @nidabr ht@hidaabodwaltedld being constituted from a
absor ptrigndrtse@nsigt $His0d ft@REplastes matetilli and tthe lid a6g€ ndkro-
1.0 top2fbatg; per mm per n2 per day at 75%to 100%
relative humdity. 2. A reusable plastics container as
i ) O aiamit pivhebeiigr diffe@entidityi pern@ebls @i membreficchepledSdly €tled to
mat er i &ie corftaibdn @etlyemthedinichndl ihel corsai@er pak@ntedlros e praicedhaterials
from t kéicgragulptes makmdiiorgefpe)geamdeari{onylosie GiereGBoug o give a
or 12 awdifibd gmdehtrheitignfh: cpoliye af ixonat é% apol e tipebrend, 1%
pol yet hyd ¥Precatben dipkithal at e, pol ypropyl ene,
poI styrene, polyvinylchloride, and m xtures thereof.

o Bgsastiesr phérst ithegontginerdidiee both deingiseliadl from awkréarial which
has W@threabwwe/freﬁmisem profseieseithin ghefrareprpiriehor2aineper mimgper m” per day
at T5%rigt 18P Toatlatiye hwwididd from a group conpri si ng pol yani de,

pol yet hyl ene, pol yet hyl ene terephthal ate,
polypropylene pol yvi nyl chl ori de_and m xtures thereof,

ble plasipscopigingap & Glgimal Wistsin §° HedPLsmbarsd R%%ﬁﬂ%natenal
o e lélﬁaa Bap A e o h%\ea%@sdﬁ ng PRYSFRELBYIRn ¢80, 11, or
12 a 013/991‘ DR Y, > FEWPEE RSBl FeAS aﬂelyprﬁpﬂenﬂ

Y“@FE?HRHY‘ bl g X@@ﬁ WH r conprises a shape
sel ect ed fron1round squar e, rectangular or oval . 5. A
eu abl tics, contai rein the
PRI B e 1@'@?@ e % gl
{ane 15 a materla sel cte | 531,?]@%11 %FO g Iylene
terephil op ene olyyiny 1l Ures re 1alg.c sing a
low to :g)z}a ﬁ ox¥g§1t1 éxd C?éil‘ céxmﬁde an ?g %61'81%13 % A%é%ter \ﬁg}%%urdsé

transnlsS|o range o
n2 per 24 hours at 25 Cat 1 atm

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 differentialiy permeable film
membrane has an oxygen transmission rate in the range of 100 to 1500 cm’per m’ per 24 houss at
25'Cat ] atm and a carbon dioxide transmission rate in the range of 300 to 4500 cr’per m”* per 24
hours at 25" C at 1 atm.

6. A reusable plastics container as in Claim 1 wherein the dlfferentlally permeable film
me1nb1ane 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 em® per m” per
24 hours at 25 C at 1 atm.
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6. A reusabl e plastics container as in Claim1l wherein
the differentially penneable filmnenbrane has an
oxygen transm ssion rate in the range of 1500 to 5000
cm per nm2 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 crn2per n2 per 24 hours at 25 Cat 1 atm 7.
A reusable plastics container as in Claim1l wherein
the differentially perneable fil m nmenbrane has an
oxygen transm ssion rate greater than 25,000 cnBper n®

7. Pef rSAatNOMASic@lontmer b B ChinRl MVIRRGH BheCREDAMM BeBle film
memilrdrR MBI AnSRY OR trirBinBsi G 18R LR%et A5 HD0 B QerGif JoeT4 H¥krsRETS' 4t 1

atm af@MESboRldiodide fFardhiskorth@oreaBr thA TSUS P& i p8S14 Hofirs at 25" C at 1
atm. container as in daim1 wherein the nenbrane is

sel ected to have a ratio of oxygen transmi ssion to
carbon di oxi de transm ssion therethrough in the range
8. OfA tdueimlelsiadtids @odtaifler as T CAInt € ugakinethg hasbria@Sis Gaedal to @hve a
ratio @Soxigen Glamsinissibn Wharteh Biokide trimilsdorp@etfoag @anse dafpetdi€om 1:3
tot:4lid have a surface of up

9. A reusable plastics container as in Claim 1 wherein the macro perforations in the [id have a
surface of up
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