PROCESSES FOR THE PRCODUCTI ON OF PACKAG NG MATERI AL FOR
TRANSPORTI NG AND STORI NG PERI SHABLE GOODS FH LD OF THE
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mat eri al, and processes for the production thereof,
for the storage and/or transpfrt of perishabl e goods,
and in particular for the storage and transport of
horti cul tural produce such as fruit, vegetables and
flowers. The oresent |nvent|on also relates to
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broduce type has its own optinal gas corrp03|t| on
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1?1*%9'9’ ﬁg&e L &1/9 dp %:;%ﬁa[ssl ? [ﬁhﬁerbmﬁ &h% guire en? for frequent defrost
cycles in shipping containers and cool rooms which increases energy requirements and
destabilises temperature control. Each produce type has its own optimal gas
composition and humidity level for keeping its deterioration to a minimum and with the
ever increasing demand from consumers for improved quality, new technologies have
developed to keep perishable produce as “fresh” as possible during storage and
transport.

One approach has focussed on lowering the level of oxygen in the packaging so
as to slow the rate of respiration of the produce. Lowering the levels of oxygen can



Anot her approach has focussed on the use of active
packagi ng. Active packagi ng enpl oys a packagi ng
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envi ronnent of the package to prevent and/or retard
deterioration of the packaged_produce, typically by
conti nuously nodifying the ga% envi ronnent by renoving
gases fromor adding gases to the headspace. Active

g(?\{lﬁg s%ﬂﬁ‘.kﬁﬁyﬂ%i @@:rﬁli t%#%sagf %%a%ﬁéh,? %&P?lﬂg rri\ngj(or inhibiting

gwill.deal | y, the active packagl ng material should

p r ev eRhotheNd@PaALth Ofhs V\ﬁ)tcﬁés&g EhePhyQd U(ﬁ'eaélfﬂ' m&zéckﬁémé he active

time Ki ng sure the produce oes not
R%F%gg‘i}g RO n?naa%asmghmﬁmﬂaa. t ipferagss, the internal gas
éiiroanmyit ©6.thd ipddkadese rpr@@i‘at %nh/@mr&ﬁide detBASHA6A Qﬁ‘ the packaged

neabl e .sheet
g%tdgéebm eﬁ%)‘fes%rﬁ%lg?usﬁ@oglfp{%r %ﬁ%pbvmpmegf ‘gy] Leypoving gases
fhinc lor jasldjngr gessblte the beadspater Astivé rpabi%tingW ®aorfound particular

RS 8, TR S 8y, o
feve dreeckeamg atertal isbonld peeens prlensapan mu@ theaprodicel whilst at

thersatierifa Gldkiy Sifre tRPRRAESe aR&ot BEtS namely maintaining a high
Eorti: cul tural produce. The packagi ng materi al

Wses a sheet that is freely perneable to water

VapouUEP s4¥Bo402 @ﬁfatdayf IGom Iatd)3 f‘d%@énb@ﬁ | £ Nain$nate %ﬂ&%ﬁﬂge material
AL SO S 5 S e BB oo
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kwmer absorblng | ayer interposed between the two, said
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Smptised HESRE RESr BAVIRD I REREr-SAIoUE tidh&indsBiGh USH"H Finer layer -
comprising paper, which may optionally be covered by a water-permeable layer.

EP 356,161 (Mitsui Toatsu Chemicals Inc.) describes a film for retaining
freshness of vegetables and fruits which comprises a synthetic resin film, a
microporous resin film and a water-absorbing layer interposed between the two, said
microporous resin film having a maximum pore diameter not larger than 30 microns
and a moisture permeability not lower than 100 g/m*/24 hr. .

US 4,929,480 (Midkiff et al) describes an absorbent structure including a
perforated upper layer for collecting and retaining exuded fluids from food products
such as meat and poultry.



perforated upper layer for collecting and retaining
exuded fluids fromfood products such as neat and

W@ouwbNs3psUS 5, 167, 652 (Muel l er) describes a  PCT/AU2004/001706
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thernoplastic filmand its use in disposable diapers
i ncludi ng an absorbent such as cellulosic fluff or
noi st ure absor bi ng pol yner e.é. et hyl ene vinyl al coho
copol ymer, between a noi sture perneabl e or perforated
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polyo a wat er - absor bent |ayer, (ii) optionally
exposi ng the product of (i) to pressure, (iii)
SDMYIARYAOF IHE INVENTTGN Pol yolefin to the tie

ayer Y exe{o‘?osttlngr e_product of (iii) to_pressure,
and (V2 Sr9taRRSsh theRressf Bpvention Broviiss a PgressioR therfaanufecture of
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QiiP ¢ €apflFing an outer layer of polyolefin to the tie layer,
(iv)  exposing the product of (iii) to pressure, and
) allowing the material to cool,
wherein the tie layer of polyolefin partially impregnates the water-absorbent layer.

Heremnafter, processes involving the steps detailed in the first aspect are referred
to as "the tie process" or "the tie processes".

This process’ of manufacture has been found to produce a packaging material
with much improved mechanical properties, especially in use, when the water-
absorbent layer can become laden with water. In particular, the use of a tie layer which
partially impregnates the water-absorbent layer has been found to provide excellent



Thi s process of manufacture has been found to produce
a packaging material with nmuch inproved nechani cal
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| ayer can becone | aden with water. In particular, the
use of a tie layer which partbPIIy I mpregnates the
wat er - absor bent | ayer has been'found to provide
excel | ent bondi ng properties between the outer
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f ound Riefrablpnthecwater vap@iriperavabild ablee 1aygthesiboadedt® the water-

rh%oﬁghttlégée for the production of packagi ng nmateri al
for storing and/or transporting perishabl e goods

becausEhe @sesehle inygntors %o raésmgoundy that peauhsomaesialle @vailable
WdhBsiat 8€ mok @ﬁlta‘ﬂgfj tﬁﬁf%?ngfdulur}]&t gﬁﬁé@«kg?ﬁg éﬂeﬁ&?dm‘or storing and/or
conproni s
JEANSRYEgE tmgﬁhabﬁreg%ié?@ﬁalfss* ag wpswa}t%r %h%a@%ﬁwer became saturated
owitly entdrpiha lstraihie st ﬂeqaableagﬁhg eechB dompﬂfrﬂnyed meﬁttﬂkmg limited
spics. suck
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rHIEEFY gHEfjcest fgh a?éh@gﬁ;evereq%wcﬂ Dy emaRy ofdy materials used in water-

absorbent layers (e.g. fibrous cellulosic materials), the adhesive qualities of many
conventional adhesives are compromised when they come into contact with water.
This can result in the breakdown of the bond between the water-absorbent layer and the
outer layer when the packaging material is in use and even the leaching of adhesive
glue material into the packaging.

Although adhesives are available which adhere to smooth polyolefin-like
surfaces, these are often not suitable for use in packaging material as they are



conventional adhesives are conprom sed when they cone
into contact with water. This can result in the
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| ayer and the outer |ayer when the packagi ng materi al

is in use and even the | eachi %\lg of adhesive gl ue

material into the packagi ng. t hough adhesi ves are
avai | abl e whi ch adhere to snooth pol yol efin-Iike
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surface of aadwat er - absorbent |ayer, (ii) contacting
sai d rfaces (di |1 qwi t he adhesive to
har deig) Helaew#ﬂ?? %&%%%%Q&@&%Wm ving the steps
@iex ai lceutacting daéd $d1rfaccb aspect are referred to as "the
?%ijwemangwﬁfgqﬁ‘eﬁ&% stre to BB% dhesi ve processes”. In a

resent |nvent|on prOV|des a
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aotlprsinge bonded to the outer layer and the

d
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1 B A T s o
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and t | r
1% water in tlsle water-absorbent layer,

‘wherein the water vapour-permeable inner layer is bonded to the water-absorbent

layer.

In a fifth aspect, the present invention provides a packaging material produced
by the process according to first and third aspects.

The present inventors have also determined that when the water-absorbent layer
comprises cellulose fibres, specific densities and thicknesses of this layer provide a
superior product.

Accordingly, in a sixth aspect, the present invention provides a packaging
material comprising
@) a liquid water- and water vapour-impermeable outer layer,

(1)  awater-absorbent layer, and
(iii) a water vapour-permeable inner layer which is substantially impermeable to
liquid water in the water-absorbent layer,



The present inventors have al so determ ned that when
t he wat er - absorbent |ayer conprises cellul ose fibres,
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provi de a superior product. Accordingly, in a sixth
aspect, the present invention provides a packaging
material conprising (i) aliquid water- and water
vapour -i nper neabl e outer |ayer, (ii) a water-absorbent
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terial accordi ng to any one of the second, fourth,
Kil}t h plaséngs B@hetaei)@@‘tl@gm(g mhisriahaesordiog  to (aniy) onsl af: ey second,

a shegbuf, FFACIRAIRG dgﬁé 1&‘1 BOerltRe ﬂfb\ﬂu&nﬁcﬂE the open

the second, fourth, th an SIXt aspect s of
i nventFSrPidiesonts Eerpﬁ‘%fbuct facing the open area of t he

¢t aipnmflg ahd of khid Jonplimei ng a lid on the cont ai ner.
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co nt a Icnﬁirameﬁ, ragld
(iii)  placing a lid on the container.

In a tenth aspect, the present invention provides a packaging system comprising
a container containing a perishable product and packaged according to the invention
placed within an enclosure which substantially seals the container from the atmosphere.

Lowering the level of oxygen in the packaging so as to slow the rate of
respiration of the produce has been shown to have significant benefits for the transport
and/or storage of perishable products.

Accordingly, in an eleventh aspect the present invention provides a method of
storing and/or trénsporting a perishable product according to the invention further
comprising placing the container in an environment in which the O, content within
and/or surrounding the packaging material is regulated.



(iii) placing alid on the container. In a tenth
aspect, the present invention provides a packagi ng

W@ I®EOmMIsHNPri si ng a contai ner containi ng a pePCHAERING001706
product and packaged according to the invention placed
wi thin an encl osure which substantially seals the
container fromthe atnosphere.’Lowering the |evel of
oxygen in the packaging so as to slow the rate of
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aeligsein paabh @ pympdubich is oWy dntelinrigently dctivatad.el event h
aspecia bRy & S fwdliy ea@f)é&,n R g’?é.b 1 ?Zig?eeﬂﬁgi’l 2;%%81?1{35 a system for

storing and/or transporting a p -
SORBPIYNE 1y §XYERB Gopceniation of (ant ¢tslosed ppmospheny qeintadiing respiring
5 tplﬂ@dlmemm'smmicam@ﬁsiggyi ronnent in which the content

regul 40 SR oee bt buBiBe AdRibeed BRveb e v R e Hamngher

for regubmigengsansmt dot sehing) thel dx3gen | ddnpéttatiofNoB the enclosed

r&%ﬁmsp\ﬁ@fech isonly intermttently activated. According
to atweffth aspect, the present invention provides a
syst efPEBw feppumpingithe externakatmespheoriotmthe anclosedatmesphere;
10 encl ogedn@binms el i
n@SIMBERRELE cHRM AR Spﬁrﬂ‘g)r t%st)%hfrh%};g% gbt&%g&? wheR &n oxygen

to 1so

: I
SRF DL ol Giclosee HmRRPRSHA df qess Bemss predetermingd minimum

crygatatiensard foF SRBiigNthd MRNPX YO SdtasOHpeRtibAt Wk % oxyeen

.0se pospher e; u for npi n he . )
B of, PR o Bl | Bl Spdiingd maximum
contentrptionsand f or causi ng the punp to com*regce I .
oper at rati e.encl ose .
1S o roapicas W Sty Lok ATnE SAORILS, PlodiheRt iR Ry SacRRER during
OBFREM PREENMPand for causing the punp to cease

O?Gr alj;]le movmnpﬁger%ygfgeég?g{gﬁ]ﬁ%ggééﬁgﬂ% rgr%}ééeﬁeccﬁfégﬁtpﬁﬁﬁ of the
a SPNEr e cee . .
EBrIBET: FAOSERES S0 Shobtes K 4P ITENRITaBPRs S 9, wpe designation of o

dogitcdseygen taphestéor faage ihwhith chopidtecedistd BE stored, the system of

R (e

éneatyatiomiavel pdiecoxpigeh cdecantratien dhvel isocommlied dyi balancing the

bRyiSon URRENIERDLIAAL ﬂeaﬂctﬁfmfe. e?f]eqtfa E{e fegﬁiggf%%ﬁthe (Oxygen concentration

oncentratiQn range In [ uce i1s _
@F’c‘j‘gé&‘}m?’??éﬁ%’fg? Birrgeement ofiget ofpmmpascthe exfernahatmosphere into the
lenclesedi abmogpherd. des a means to maintain such an oxygen
conceptrati.qn | evel . The oxyge oncentration level is & |
25 cont r% IPESV BV e P HRR |V}-'5kﬁceq ﬁegfgﬁ%ﬁcgﬁﬁg Aty REYi8EH coqqyatration 1n
theed (emeiovesd eftinespherd falls pbelawi enpredetermingy griinimum concentration,
eRBEEMNE bPhe twelfth aspect of the present invention provide for operating the
pump for only a portion of the time, and thus provide an atmosphere control system

with low power requirements. For instance, such a mode of operation of the pump may

30 allow a battery-operated pump, requiring one or more D-cell batteries or the like, to be

used in cases where the enclosure contains a pallet of produce requiring storage for a
month. Even at low temperatures, such a system may allow a battery-operated pump
requiring as few as six D-cell batteries to be used in cases where the enclosure contains
a pallet of produce requiring storage for a month. Similarly, such a mode of operation
35 of the pump may allow a battery-operated pump requiring one 12 volt battery or the
like, for example a rechargeable battery of at least 12 V, to be used in cases where the



bei ng countered by the increasenent effect of punping
the external atnosphere into the encl osed atnosphere.

w@g00p08895%1i ng a punp which is operated only WhRCIT/AN2004/001706

10

15

20

25

30

35

oxygen concentration in the encl osed atnosphere falls
bel ow a predeterm ned m ni nrum_concentrati on,
enbodi nents of the twelfth asr§ect of the present
i nvention provide for operating the punp for onl y a

S n_at pos
gfgﬂ&rl% 1so£ 1 ggr édr{f%n?raﬁlgh a@lé sh@;{é)?%% rgcgnr@n AL PR B ﬁavmg such low
Pﬁ‘é’?’éﬁ@@lrmﬁﬁ arenddl@tlmly o@@aat mﬁn @fsondirglputhg progent invention
%%dv‘imésaa I%ﬁftfcﬁ[al‘l’yoﬁﬁ&?élﬁgfeplégﬂﬂod r S Othdob i1 ant%l f&’ra‘ﬁ enclosure

batteries or be used 1 n ca
\%‘étﬁ'é‘ﬂ%af@slélﬁ@g FEefusec rtheinore tba love poyer mw@m@nts of the system

b g ﬂresﬁﬁt Blentage aﬁ@ thedoWaktbf skvie f)S hf¥power sources, lead to the

I
S PEF G BRsp e Sohsoh Beturnep e Pemaeidy visblscr siorge of
baellarquestities digrodied, fonistmes staluge ef phoduenad ﬁ)ﬁallee scale.
cont ahg r@in@at!ol a?tthﬂ)tger%ﬁ Oagﬁr%c? thé ?fgséﬂtqg g‘ntt%ﬁgg-g 1&85 aamethod for
nont h, arl 4 1
ﬁﬁfyméll%\?p e?XUEPI% épyceéiﬁéﬁi%n et ap umploseéiq atmasphero rﬁ@nmmmg respiring

Eﬁicﬁm@qﬁgﬁeﬁlo@rm;ﬂﬁsi for exanple a rechargeabl e
5 to _be used in cases where

atter
t hee n’é%lélgﬂg g‘ei ?CS’SF%FE&SPE‘EH oo exterapl amosphers; hni ng
cont asamemg t}E&Jmegehwnmtraumhoﬂ thevenclvged atrﬁﬂsphétéﬂe nts

N LR p—

vihen rpws gy eonseniration dfghe em:lcmed Iatmcuaphemomlm thangt predetermined

LASRh BhdRhRMGE. Furthernore, the |ow power
requi renents of the system of the present invention,

and t FRESIRgRUERRg of the sxterpal sospherejbincthe setlpsed gfmpsphgre when

b biWgedS Cortentiatidh afMeRPRAEIBsHORHOIPhERC RRERYE Sa BbdMermined
commer ci al l‘X‘FS{“O?l e for storage of snmaller quantities

SFpr et FeRs #@ance storage of produce on a
pal | eerMgmemmdlmegwsmmm eticdesatl atrasypheite fidie the enclosure

BLESEMid by ﬂ:?' on provides a nethod for controlling an
oxydgen c ncentration of an encl osed at nospher e

cont aihp ﬁ‘@}lﬁe@Qﬁl ¥ppY the B inventdompravates eanghod phygoring and/or

h‘é@ﬂp@l’tiﬂgga bbEsHRABR %t%@ﬁﬁﬁ%eché hREh 88, ohBil with a system
gt m)sg_glgmgta sensi ng t he oxygen concent rati’ on of the

ArOXH et once%tpﬁ:;@q(g eﬁgﬂﬁﬁqd@ngfp Ffecontaining respiring

pﬁdﬁbmafthaﬁmﬁbﬂre into the encl osed at nosphere vvhen

oo RSB RERLLT, bRl RS AR SAEERBRARRG A dofectof he

, ﬁyaaiiwgarp applicalylato iy aht¢respadts aff the spketien.i nt o t he

encl OSI%L\%B&PLS Bﬂ?r%em%&uﬁp tl?é(xr&f‘rﬁ ‘i:%g@?i@é'r a('ilj ggmﬁfons such as

t, he encl ed at nbpsphere exceed (E
NERBHGS ' B CEMRPAHPS i Willnbp maémt@w do mhetheomslus@w of a stated

eRhRAE iftbgdrive sSRPCHI0SBHD of SIBSBMSE! 8tdatRbr kiRBs, BAEhOISHE Exclusion of
any other element, integer or step, or group of elements, integers or steps. The
invention is hereinafter described by way of the following non-limiting Examples and
with reference to the accompanying figures.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

Figure 1. Cellulose partially impregnated with polyethylene after co-extrusion or
mono-extrusion.



during said punping. In a fourteenth aspect the
present invention provides a nmethod of storing and/or
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i nvention, conbined with a systemfor controlling an
oxygen concentration of an enc| osed at nosphere
containing respiring produce of the invention. As wl|
be apparent, preferred features and characteristics of

i p i licable to.. _ :
BRAE2D Bl SR N CErBLLERN B LB () Quay
sgae iof i I flarefs are avhiksr with qonpisvally’ appareny aliscatoumation staphleft); (B)

mali§Osikd S£3: nhor GRIMIdcREMEE evitleh! whE sﬁﬂﬁed'réév? %gcr)tE Qisible on

i mpl y, the ipgclusjon of St d el enent, 1ntege )
S9185 [0571S §F o/ Fufece PR ted) KR gishd) orCy gty ssare pos: highly
bpEraxdlacd spotobn dhyetotofdirget sineahd inteheGed c6lbws{1OM0% surface

f e s, Rt.egers or eps. e.inventipon .
Alea R0 oSl RT D (ol ChBS R0 et Vs Hikege of fonets with
hasalisadrdetlitlag beakidgie 3V swifich areafadfeetedp(Hotiomhright).
acconpanyi ng figures. BRI EF DESCRI PTI ON OF THE
ACCOVPANY! NGDRAW NGS Figure 1. Cellul ose parti al I% ]
FHre 3n dafluenge of tomeneyattteyandrinespn the dayelopmenisofomrdblackening of

BRIHTIONGr Tstd2DEoritinG sl at2 B lof Stofdd AU £¥mSIAUa§S pfid to being
urd. bl clgz%rg:dw&%n cauliflower: (A Quality scoré of
?H%F%‘ch?t areHhite with no visually apparent

di scol ouration (top left); (B) Quality score of 3:

' cu ' .evi d Wi_t\h ] QWN. spot o :
PR oSV in D LARSEBE B RB0E bl R oty 35t 3 oo im
vesed bpxgs ytandard Gbrehoard boxescodeprofotyre higfeed dp pm thenFigure as
btemio! A t j L BEeps| Ty
corma S ST T QA B e R R 25 P 22
(D) Quality score of 7: severe blackening of florets

mgf e |508thl$t§finﬁ©l bf Icﬁfliﬂzrvgﬁg ¢ows) étb%sz)/fo‘ilmf a@@fa@rae@ in waxed
ci.e QM i .. Figure nf l uenc " \
Bt B Pie O ot i ot sl S i v as "csRO'S
MGE kansrdinefl bozes. i Boxesmerstranséairedan 25 Cadd dayax2. 20 C
() or stored at 3 C fromdays prior to being
transferred at 20 C ( ). Figure 4. Time course of

dnflygnge of Hagr andomiappingion thoveersersngy efdweightdloss frem curds
WKkt BOXEfor 28 dapdeneCT linge @&%{s@cl% R18§pa2dingf)ot ot ype 1

(referred to in the Figure as RO s MCT Li'ner")
I i ned boxes. Boxes were transferred to 25 C on day 22.

Fiwmzé’ . 5Me@n alonsymémplexhaat dégimé ioflcau\l&!ﬂl@xéérs ?&{);:1? gﬁ Qiétﬁﬂ og storage
ed. boxes, standar r eboar
bl Bhnipfad SESRPICIE i OB RSO, v
fotlommd by WorRge underpointi ofesdlebeonditionB3beC wed 81% O, (checked bars).
Ua%g%[eraﬁg(ﬂi@,) SathGrHAafpre. Figure 6. Influence of

i ner and wrapping on the percentage of weight |oss
from curds :

Figure 8. Influence of reduced CO, (lime scrubbed — low CO,) and high CO, (no
scrubbing) on the O, consumption rate of cauliflowers stored at 3°C.

Figure 9. Illustrates a system for controlling an oxygen concentration of an enclosed
atmosphere containing respiring produce.

Figure 10. Ilustrates the oxygen concentration control achieved by the system of
Figure 9. '



stored at 3 C for 28 days ("MCT liner" refers to
prototype -liner). Figure 7 Mean consumer purchase

waele®snssosd caul i fl owers after 36 days of st or aper/anzi®n/001706
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nodi fi ed at nospheres of varying and concentrations
(open bars) foll owed by storagﬁ under point of sale
conditions, 25 C and 21% (checKed bars). Data are
rreans (n=3) with standard errors. Figure 8. Influence

dP ¢ @%yééﬂ %}ﬁtgéﬁ{dﬂﬁhqg du?l\dl cl;lege) ?o%gagla%d s?ﬁh& e tented pallet.

consu |on
stored at 3 C. Figure 9. IIIustrates a system for
PR P! Iy RR BRYIERHELNEEN HRIARA dsgficeadf sff%}gfﬁfé?ﬁgreboard boxes

pher e ‘contai ning respiri
PITRSBF RO G Do M DaliReshbeshho siated ik a tentod
pe)llet héTaySt M”idbﬁnd:f‘t@lﬂ’r 21§ tbi tHe! &), miRAIRE bottom layers of the three

BORE A bk LiRef BEREPIHE AL AR W Y ot e

bdse and ahe syiac deﬂfe Jtratotigred lindorbteizesnindhd secead (il Andhedase lined

iz%tg ?Z&SE&V ﬁﬁm sﬁéé’t ﬁ)fcggtgg? F %?1 Pﬁ e tbﬁ] Sﬁhg %&ﬁlg? OEQE& are means

WEPEWIthys %ﬂi%orsm ddl e and bottom | ayers of the
three Iayer pallet. Prototype 2 |ined boxes in the
on both the base and t

Ltrst ri had .t he, line
1) iR TR vy ion CRHEaER e i PRECTEC e Iored to as
MG’BlllﬂﬁItbd)&ce obstanddrd Iﬁbcbbumtd‘(P&alh)dﬁB@s fvihidhl wgre shtkatsta@td within

Qte‘ﬁte‘dt %ﬁng%t%r olukﬁde ?1@ t%d} ool r&dﬁi ? ?dgrfeﬂg El?l%ts%cc?nde combined

er r ors
wmeemmj and@gotg'%oe ﬂrluwddmubtt hadbtherbaseslingdedith @ loose fitting sheet of

&' P®indr 6f BleQ6H 6?‘th'é§)r@(ﬁ1cycﬁataj \MQ Sﬁaﬁsomg\e%) Qlﬁth standard errors.

sta ard fibreboard (PI boxes I ch re’eit
stored within a tented paIIet or outside the tent |n

Figareclop] Mednitlddbad fihdl qudlityt fides G@t@rdﬂ caEWRE stored for 26 days

ment d. t t
BB e 2B L P ufiet abele o5 5F rBnigh s g, 21% On
Caulifloavens pvemé stoteel 1prettﬂe1qﬂa1nﬁ)’d1reboarcbca1rte>am or protdypend (rbferred to as

AR SR Bl o RERCTLOL R Gl St o or e

produrey; é?&thélfe mepss de=3 wighsterdasdkirers. at 2% O or
out si de the tent at 21% Cauliflowers were stored in

ekt Bl Gusmnp: oo llareidie (et of FIRP-vi  h

| oose-fitting sheet of liner over the top of the

mﬁf . ) . tandard errors.
ﬂrgwe@?mg?@ i‘ﬁ@mum. O ?@. for the system
of Figure 9. DETAILED DESCRI PTI ON QF THE | NVENTI ON
@dteefaﬁe@yer The outer |ayer of the packagi ng mat eri al
'S

I’Fﬂl d wat er- and water _vapouri nper.neab
e outer layer of the packaging material is liquid water— and water vapour-

impermeable. It acts as a barrier to water loss from the enclosed environment and also
as a potential surface for condensation of water vapour which would otherwise escape.
In one embodiment, the outer layer has a permeability to water vapour of less than 4
g/m?/day (American Society of Testing Materials - Method E96 at 24 °C and 50% RH).

Suitably, the outer layer is made from a material which is flexible, non-toxic,
light-weight and cheap. Except for packaging materials made using the tie process, the
outer layer can be made from any suitable petrochemical- or plant-derived



It acts as a barrier to water loss fromthe encl osed
envi ronnent and al so as a potential surface for
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escape h one enbodi ment, the outer |ayer has a
perneability to water vapour of less than 4 g/ m/day
(American Society of Testing Materials - Method E96 at
24 C and 50% RH). Suitably, the outer |ayer is nade

f b

RSy et B g e b b Bs S el s aps o grame
mﬂyethubnn,g:cﬂj’mnylphiopdm qedpropsiencortany nizipes thewof.be

made 83&1&1 ﬁtdf CH]?er T ng e e ie process, }he outer layer

pl ant - deri ved
ERpsesed Robyslsfs ewph] wcfpragxamblle ea@éyqéslméene polyvmylchlonde

&?ﬁps}wneraﬁanpﬁhmerm&?m or | dE pol ypr?pyl ene or agy

ur.é er Wher e C ing.m [ e

usi ng Siblys e BPISE st i Ghows 1) MP%% farablyzfrom about 10

pabouk d) moﬁd.lpﬂ&fﬁsblyffﬂfm akautplseto 4bohy 30 hiyd §&temore preferably from
I | de ol ypropyl ene or any m xture

%%ﬁégftg %’ kHy, @ﬁe outer layer is fromabout 10 to

about 50, preferably from about 10 to about 40, nore

Pleshgsably from about to about 30 and yet nore
pre erably fromabout 15 tQ about 25 mthick. Tie

| ayer TRA1% ilayer Apbyr an@t Bonding lpysidrsinesmyhs opist avss and water-
dv3ertsunt Giyet. aSﬁi’calﬂfrl therrhter-aboohdye rahd bﬁﬁéﬁ layefsy iﬂd@b&ﬂdehﬂl‘:@ contact

*\LQBL%aQ‘c?B?O H’rsgi%%b ?ﬁ%o eEﬁ?eﬁ?gei1 Eﬂ@ e glg?ift‘rd@gcygt least 98% of the

eepectiyeefuefaad layeaadf theatsd 18886 dFhet tie layes past ibe ecapaislé adensuring

e@# a@f b&rﬁest{é g‘tﬂ QXt‘EB%t a-%gte{l&?sl %ﬁt%&m{g;ﬁmt ﬂgct?oqup {h% outer and

nsuring adequat e 4
W@neétabs¢rb@r§|1§/ye§$ f 'Blat timlgyeiwilf prateraldy be incofperased imto thegackaging

Watelal abng reli’cﬁ&t the Qiéeﬁrécesg_%? tﬁé FrebdyY ﬁl{avteyei’?{)% oPh E&Ie8PARn thereto.

orated into
J@mlﬁe v R s EaYﬁ Sl o‘f’i%t ﬁ% Sﬁﬁ@geélnmrnwemﬁf@ﬁma} toy the water-
fhsociess la‘ﬁr mnﬁwaeéc?entTa’cghﬁ@i by thd betet Ilzqref ayRherefore, rt]he material
e softene | i cation o _the.
FERERhRL A p B S ARG Ryl SBRA i B P tion
out er Sluagrldy, thEh‘eq: ddysr @5 mdde fremnea inzdterial omhivlhiic Hlexipée, non-toxic,
= e
-4 (s,
fae h%}teé ambe fdg Hiqus any syifablepetinshemisrl-or plangidecivist @Bﬁnocarbon
PieflciabBafhe @éclﬁpér é&ﬁprﬁb%@ @ﬁdﬂ@@le’ﬁﬁt fich s fé'faéi@lmiﬁé Ngblyethylene

tie e _made fro
3, by g ek eotuprSbiins BEhaios BB Grngb et
Pr ef eﬂhbltl)e, laydrepartialy myregraoasphe sesereabparbyiat! leydrn Hiic means that
oL Y\

?E\}“E{ ﬁ&e@tﬁﬁ&péxﬁeqd%%ggfégﬁ)sﬁ%ce( g’iEL)he é&ra\eﬁ é}%lﬁftq%}?err a$§ genetrate

NPT PRIFS allowvy rspriaem aﬁ"wcalﬂ:se tmfatSeachmsé biyeapplying the tie
ia%ﬁe ras a{r %cﬁteﬁeﬁﬁﬁaﬁap ahd,! RSy %gﬁl’}rlﬂg-'ﬁfesﬁ%& afore the tie layer

iurf f the ter a ent |ayer and
% att e tie ayer penetrates the water-a sor ent layer.

Preferably, the tie layer is thinner than the outer layer. Suitably, the tie layer is
from about 3 to about 20, preferably from about 5 to about 15 and more preferably
from about 5 to about 10 um thick. ' A

The tie layer may have the same or a different composition from the outer layer. -
In a preferred embodiment, the compositions are the same, especially where the tie

process is used.
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the matrix or pores below the surface. Typically this
is achieved by applying the tie layer as a nolten

woreaosnsxbs and, preferably, applying pressure beEDAB200ME01706

tie layer hardens so that the tie |ayer penetrates the
wat er - absor bent | ayer. Pr eferabl y, the tie layer is
thi nner than the outer | ayer. 2Swtably the tie | ayer
|s fromabout 3 to about 20, preferably from about 5

a e ho 5 10 _ab
8 rd 8 B 20 TR o RO ok PRyt
%ﬁemérr@wn MUmlabpolwpmﬁns loe noisituzes bR ypelyolefins ased, layers with

REAELLF Fas@r A lﬁﬁmwu B QbERAROS irf b&ﬂﬁoxf"pﬁﬂ;‘d@hﬁ% be chosen

especga he tie process | s used.l
Bitle sEitaklg Viscasib W@ﬁ@rﬂef fas wassredfhpoughaht a@fétrﬂow@dex (MFD) if

thﬁrm@ﬁl%jISQﬁlpBﬁbMQhQﬁé ﬁﬁ)ce@&ﬁ&ﬂﬁiulﬁgstﬂ@ ak ldeschigked let]! Huitably, the
iYL T R FnEEL B BoR aRBi o Al PO e Fofh about 2 o

dbout 89l mowmrefendbiofrefi atmuhﬁyo himut Bpgannwmmfenablya%m about 2 to

' h
Bopf SBhd Lyl 08 f%fkﬁ*}f EERHt 22 b UbOHBEL 0 ant i
t he phdeaskdel @1}7 palyeledin i pelysthuleng.at Referred polyethylenes
ipblulddblivear tlo® RIGhMB! Pbiyathyérel (DBNPER AMa! 18F deh§® polyethylene

G Hor LRSS B st 91)1;?»{5&15 b ok SRR o B Agioclo and

mefty: odfitoyn H2® 0 mug/ué ) paétfentéd BLORE kasenMRIff from 2 to 3, for

BRIt 2yt SRRV ot S 6, PO el yS AP Lorm s
qo’@ilyblﬁhyllﬂenééﬂ o&2 (0l 0 lang eatensitgvofiEosi 930 wod2pck iyl e depreferred

]QEPEFEQ a"NiF’Ié) od23515f0{ ?}fa‘ﬁ\&zg}lél ot h¥1|1 Qﬁe slrtgpo%?ﬂ WE i S

avail ab

and a IEFeWélP IéfDREr 61?14 BPFE: @HQEWaﬁlgﬂ m Q190 ée ¢09:84 The greater

the Jﬂﬁ§n@fM5PE0fhf6ﬂ8ﬂ dre MRBxiblthePREM 8 ada Bolidisl fe 1
PR gst 0 9%% rkg/ﬁlB é)forﬂgxanplaeaggfls e ower

fg\ nsi t gm
yrNE> E}ﬁlf’ésf‘lqg ilable with & MFI of 2 to 10 and a
densiltys alko posxibl® 20 niiv pdRbldfsnFor Axpmelegitraay bORAntapeous to

GRS A SO e BN oo

10 100 to 100 0. The greater the proportion of

LDPE Tﬁé“&ltéxoiﬂc%r TR @rsfrhﬁ)xﬁﬂh%) coiprif @t 6r‘3mb1% additfres such as
| oner the vi'scos %1 IS as a

| t
z Olgp%a% Aiisiies apd RurRseyBeGfipHion %Ptsé}&%lhﬁ gor gxaoople, slip,
amiysthﬁc aﬁﬂ/aﬂti B@eﬁhg apentsi x a polyethylene with a

pol y forthetle er toincre t he .

Ui s QSRS ol 4 o e Bifhart Gt p SRA7 Byl g LOPE ana i,
inay gako mfyl i urThe nnmom@md;e amwhite rbackgreund dgainstewhish gfigments,
%@e&ﬁl? léf%a{i}%: gﬁgﬁf&h& m%gha%sid\ﬂ@(?O?Bpa%ﬂl{ea&%ofoured layer, the master

Ticat ents su [ exa I P,
bateh mayhg addgd an anamaynt @ﬁpp,@o dfavifeo the total outer layer or total tie

layer composition. Colouring agents are largely aesthetic and this may be an advantage

for a horticultural packaging.

Surface slip agents may be included to reduce the problem of friction limiting
the application of the material and thus facilitating high speed packaging material
manufacture.  Suitable surface slip agents include, for example, oleamide and
erucamide. ‘



Sui tabl e col ouri ng agents can be prepared as a naster
batch of LDPE and in a ratio of 1:1. This m x provides
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organi c pignments, nmay be added For a white or
coloured layer, the nmaster ifh may be added in an
anount of up to 10 wt% of the*total outer |ayer or
total tie layer conposition. Colouring agents are
%aﬁ%gjeyl %&est hetic and this may be an advantage for a
ral packaging. Surface slip agents nmay be
i ncl Jassead of u@dg@eth e b preserfinyenters ihawe fouwid: thatgeertain more
0 . t atq
L S Bk, FRICK] Pond Tt ST Sb3GEbAC fid Bfter Layers
OgFthgtee sl i p agents include, for exanple, ol eam de and

er uc Bidble AdiheSivyEark alydde WHisK Basl &f cdllsldig ﬁbﬁes gnd QM%leﬁns for

L 5 R B S e LR SELART BB Sy,
mheas suies glueegels émgl Tbert & Supay Gl Gdg,emkiapoxﬁndshm lslieh as two-part

AAIESRHE A0, LIRS SRS o 0 LY sk i s
é@ﬁ%@éﬁ geSellays Fie Ltd, fadsiostnpy.-8; Wal q@msalmpan@aBmy Patadliquid epoxy
FeBNbAPh&IEP X -cficHBr feBetibn ﬂaaﬁétt (NAMWEE708) 1 8ndZRks )Part B, an

S IOt I m%w e (EhAR R el S-propylene

diamine 1SAI0bE PS4 Artai( dlinethydatminSaehétky3phenyl 141d%)Padst ow,
N. .W) containing, as Part A a liquid epoxy resin
b| sphenol A-epi chl orhydrin reaction product

b ynt lagerd, as Part B, an epoxy hardener

cont aTﬁ‘é %t&gaﬁﬁbfﬂeﬁ Q£§e'r Fhiy 30@ su1table matenal that is capable of
di met hyl am nopr.op di am.ne | <10%

Qbsgrbgng weteri ddeanln ﬁ}ﬁ Iﬁéteﬁéfﬂi}ﬂui h@ﬁogoopl@}@%me uptake holding and

Msﬁﬁssa\kiﬁ_,q[d;)aﬁickjn@ypfopﬂ‘tﬁsm/ater absorbent Iayer may be
any s capabl e of bsor

v er ¢ GRiFrFRofient margl AR DR o fa0s oot oring gp wate
thpeughegontest dvmly veatet Vap@us whseh vomdenseseon whec ktag pr tie layer. The

Qfsﬁff)ﬁ{ibﬁ oF a]c-g}ev ﬁ%? Q gﬂ rlit'ﬂ:htu?eﬁt ofiite Qn Wthh there
reservolr OI‘ vva ta roug conta
gictgradignte of w@@@rramm it Hmdte d%’n@é gat@ rpftchﬁusm of v@ﬁert\iaéour The

Hﬁﬁﬁ@fon lm%tfé'ﬂrﬁfe%ﬁl@élfrbﬁnth@frel‘éﬁ%ﬂﬂl sﬁﬁﬂ%ffeﬁéh&é@' dF ;ﬁrtlal pressure for

horti cul pr.oduce in t here ar
8’?’5& VaRpw f8¥ 2 8h{SBr %?%Ifeéw? dn relafiye &u@g,d%e "ACSpRIingY, due to this
diffubioni mitgtiomat ¢ dedpbly that the dirdténishsorbing Mdteidl 8 as close as
(?s%ll')lleﬁs ?lgm t hﬁmfail atively small differences of

Qe vapour for a given o
d i ffekdn um)qrnant dhaitthey waterabstirbgnt layee stilibagble, todbeorb diquid water

E\I;Ensaffgrfegﬂilﬁlb%hdd H Bf}h 1RftivE Hudh i?ﬁyﬁ ehARlfndda@t Thid€is because the
wat er - ab IL.s as close as
relative humidity 1n51de sealed packages of horticultural produce is typically, and

preferably so as not to dry out the produce, above 95%, e.g. 98%. Consequently, the
water-absorbent layer must still be able to function as a liquid water reservoir even in
these high humidity conditions. Furthermore, it should be noted that in many instances
the function of the water-absorbent layer is to assist in keeping the relative humidity
inside the packages at optimal levels, and not necessarily to act as a reservoir for all
water which evaporates from the perishable product.
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possible to the horticultural produce. It is inportant
that the water-absorbent |ayer still be able to absorb

wo p@aiosBosmt er even after equilibration in hi ghr€EAERGE01706

hum dity environnents. This is because the relative
hum dity inside seal ed packages of horticultura
produce is typically, and prerrany So as not to dry
out the produce above 95% e.g. 98% Cbnsequently

t he

t, .St | .
Funct 5 aE 201oPat ek FLp R app L Pop it gest 10% of i
Weight inoweteti frymdisuid waten sfterFheingequilibratediwitls irostintbspleere saturated
\QR{I%&E‘QQ‘%OLL” many i nstances the function of the

bs

ent | ayer is to assist in keepin

r el at $uitebhyrihel |Wayerrab§p@én& lagerpigcably) ks abgory gt ?q&aq 40, preferably at

ﬂe@éf%b%nd fMite 59éfeﬂa8@eﬁ§@atrst d;(y% bPwakk p@emd reservoir for
orates

te rom,t ri sha
pr odwgl?e Wﬁ@r\ﬁgﬁ%r DAV FRH CqraRrise P@%P@f%?%ﬂ? f absorbing liquid

waten bl &atdr aet;ﬁ)af biSugh é}iol}hﬁéts tterkdD 6 oWell o abdgphiniof liquid water.
I. d vvaﬁer aft beln

3Bl et S, 120 Bhrd bR R M b Bmers (oo
ddseribait By JBb%ﬁél@M) agress-linkedpadyalbylais oxisleat (a$ elgsaribed in JP

?%72@1@2%)6 *)é/mﬁte %@ﬁl %Qteﬁgﬁgyfgﬂfcﬁll?r %%tﬁpclltéﬁ a&arboxyhc acid

ast e wat er - absor bent

RPIERATD (S EESBODR LASSTISTS SSlt-capso AR POty les obiained by
¥adREse@phwed ﬁ[slpl“!ﬁéi’&ﬂ polyRiégiRatial w@eé@ @e assch@e@weUP 301M10/1979),

bf’rgéﬁﬁlpé%'}ﬂ@?q&a of & R iloaRel ST ea G aad B ool pilbvdride (as
dassriblels ¢ | 1 @0D93/1879)3 396/ &BFAlinkedr pelyatryttesd (as described in JP

EP10%A lf@f eﬁ%f 091 gﬁc ?‘E 1s%&ﬂié‘p&§v$§’,’?eﬁ%§ﬂo§s7 Spor example a

saponifred Vi n enlc ura
smtabwatsnambbrxt dwﬂryn@r lse @a:@nme@clal By ofpolyvinyl alcohol that is

%ﬁﬁﬁﬁfe]h? &8l wétei butGoRibie inl vo&e%orae Ry 2Pl 95po Rt &l Rethray).
reversed hase suspenst on pO YIEerl zat| pr
(as débg RPOoRg P%a Yratesepsorbingplymeho beyzed; ﬁﬁeﬁr%@%@g on the
mfndaamp Ocllmhntgzl odl fégb@bgﬁ yoe fg@ﬂ% g’@é Iflagﬁagadc y&ldiiton, the state of
In
EPoRLH iy WSSO & bl Tt B 8 fpand preferaby from
848050 1.9 80 pasd @i e veaiighp of yegatitdesmtferitsal s ' i ncl ude
|
i 2RO B TR BTy b frm o
BB hepolyEIcE dTESe0f it the Sanes st & b0 HOQ el Qﬁéh%ﬁl%ut
sol ubig a'ﬁbrﬁ@lilﬁﬂ 3h6réfred dnfboditaya! they Reteck-ab&fbent 1ayer comprises

S GERY S BB SR sy 5 B SRR o Byl B somiho

wegétaltes ArpréfemetiSoutchds paoﬁwged:l seehnabl, fmroaxampﬂ“ﬂa pine. It is also
ﬁ}e%ér?edoﬁhﬁr el é‘igﬂé&n ma?ér?ai dbeb ied! q?fc;nx 4 tso éﬁéﬂe has been

er ab
mesh%megrcmnsaeﬁ e(pwlrieghtratber \ﬂ@@epb@n@gﬂb rprﬁqaq&squ The cellulosic

%Eéi"fai 12} Ctro%d'ﬂse R@l RI0S, SdBvESEh Feﬁﬂré/s pARé’thﬁ‘&Ely rthe cellulosic
n‘agrmo I'min |chthe Teg WJ %ntlb Softwood
e g omirice pipvoed P AHD BRDPHG 16 Eafawood Hbre.” Softwoo
fibres typically have fibre diameters of from about 35 to about 45 pm and lengths of
from about 2 to about 5 mm. Hardwood fibres typically have fibre diameters of from
about 14 to about 32 pm and lengths of from about 1 to about 2 mm. The cellulosic
material may further comprise synthetic fibres such as melt-blown polyethylene or

polypropylene, which may improve the handling properties. In a preferred



In a particularly preferred enbodi nent, the
wat er - absor bent | ayer conprises cellul ose. Suitable

w@edobs¥se naterial can be derived fromsoft, ber/Avewmdo001706
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or seni-hard wood sources. A preferred source is a
sof twood such as, for example, pine. It is also
preferred that the cellul ose lrﬁateri al be derived from
a source which has been nechanically processed
t e a
e(lﬂlﬁd%ﬁg%ti Ch‘% Q?{er-ggsl%'}bgﬁ lqggr Jricle\éelpo[’ﬁ ?’?})%fg rbglat materials
&pluhps tarbexaamethiyleediubage @K[SZ) t he cel | ul osic rmt erl al

T o BRERE 190 PR, RIEk WP apd Ml B0 Coporin collose
@ rgiret Brasnnigs of éma&dmap% mgiesipls arp %ﬁdwh@hglmg lgyw levels of

s%hmtﬁucﬁ ad, Goradxauipld, tHEPCIHL BRI WEH hid BETMP&)H&' tls¥ue papers

Q? Rl AR SO L85, bl s’ MpBR ke 1o weight

(@adst peoBni¢ arem) ér thel rampye fromtdbent d:@rmrabemt 4§, nirbferabty about 10 to
z(ﬂolag g? gﬁ& qgor@%rg%ﬁ.labw 'aBéé{E‘f.l frJrsglrt&/o \%&%ﬁ Sultable papers may also

1g el pfq"cgem}'ehgymg@etﬁﬁ@@;f @g‘mal sqrfﬁ;:e area to projected area of
ﬁ@xh%bo@tblsﬂcb%ht 1. 8YRdr HapplDout PAPT i S

super-absor bent nat r| als'.s a 4
car boXyh@piseRrbesf gséer(%mly Yr}ﬁse"f thidgeys phErom about 40 to about
WY, prefa@tblgriivanhbdud §Ortoiaboat 10DRRA mMdxe @i¢fatabbofipihi abbiltgh0 to about
§ I ul ose fibres. Exanples of suitable paper materials

"% hose whi ch have | ow | evel s of conpressi on such
as f Bhe wrtempbsorbenh dayeesuitaly, hak@Fmachin@@itadtiaqnotensite strength of
ﬁbﬁ%ﬂ@uﬁol%ﬁ7§mﬁqgﬁgéhmh%np ark Austra' la Pty Ltd).

Suitably t ave a specific wei (mass per
uni t BFEaples Witajde PARSH masts docly Mtusws for example

me%ﬁ@{TMbEzyecatbwcon&tﬂhpai Rty T1a& Ah@chﬂfaaml_yyuabwnb tissues,

1o8 sERtle Rrepe delirefiohd RRTS oor Rimberliy-Cfi adamii by Lia
handaotvelspﬁtmpmm;ﬂdDalwa: Sxfft interteaadabtotwels & . Kambbdest-Clarls Australia

fé’l&r Pﬁ% ﬁle t&gaﬁﬁg eyi]l% Ygai&fhdﬁm olﬁegé\}/élaé{)g K%mberley-Clark

ness o from abou

AugraligrRy dtdbfiljerfpapersafou exagple NabBuAshioes Hhofl abfilier paper ex.

W’Iﬁﬁﬁz{@m’cé’mﬁﬁ&ﬂl @RPUtanQ %ﬁt@h&? %Hf)erg SfdP exatdpfe ex. Australian Paper
aer suyi tab has a machi ne direction

%ﬁ%é absor bent #
prarany ki didh dthl‘}% ua%‘m 5N/ 75nm t o about 3

SN 75mMa ﬁae&mkieanmchmelﬁe,r t}&uwta&biabsdm@ﬁrlaly&t eomptises cellulosic

| | ud
PSS A0S respePaclie MAIER (nats, S TR SR RSP oRg! A9 to about 40,
m&rﬂﬂy ifnPalyoul 118 to labm;t 80 ghvband fachickresspifdrom about 40 to about

&1%5 £€x. Kinberley-dark
(th f)l'y@onqﬁﬁd&l?@fq) tﬁ%t\/\%ﬁ@?& or exanpl e Del uxe
Sof t |nterleaved tovvels ex. Kinmberley-Cark Australia

Ra¥erbhfourRRBBEatIOMBEL 138 for exanple Kindri(tmroll
t owel Cark Australia

paper The T RSB Hpaies VAR ST 10 o ol impermeable

aliquid exater in the water-absorbent layer. This is to prevent water present in the

water-absorbent layer coming into direct contact with the surface of the packaging
produce, ie. the inner layer should "seal" liquid moisture away. Although some
configurations of the packaging of the present invention may enable liquid water from
the water absorbent layer to penetrate the water vapour-permeable layer, such pressure



What man International Ltd., and Butchers papers, for
exanpl e ex. Australian Paper MIls Conpany Pty Ltd,
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wat er - absor bent | ayer conprises cellulosic fibres and
has a specific weight (mass pﬁ unit area) of from
about 10 to about 40, preferanly from about to about
30 g/n2, and a thickness of from about 40 to about

gia]t?gcﬁ \)Z%@L ?&%tééi];rl%gcg% ZJQ f)f g ﬁﬂ%ﬁfe n%‘g%rtg lrsg&rc‘ as horticultural

Bi9duceh e water vapour - permeabl e but substanti al I y

| nper pRdkcilclnd stAdbTthbRfRdr daﬁoﬁlbﬁerﬂﬁﬁﬁé 2P %a@fepﬁﬁg/ allow liquid

| ayer. This is to prevent, wa present in
WAKEQ §198% fioan the éV@fcec%ﬁ‘inﬂg‘LP PEHShRD 1ee91fodeetntoa@@ Wtghabsorbent
tayer, showeneg f id f}ﬁeiﬁﬁ@& agia GhPr Wee evapoﬁr—pél’ﬁﬁ:abtén @iner layer is

R Rt to B HhCo TRRRA e B b RS

i nvenThomnenjayenabh del dompodedval arnufm‘tzemdf ﬂxydmniheblc or hydrophilic
@&g& eRefich! RY8E ﬁ@g@ﬁé@e&fbﬁﬁvﬁn}ﬁ NG RHeCind uorinat ers. The

ur - per nea pressurels typ

Bhsioab statenof; the mlmalg syl foe saieh Shaiif és ﬁp@lcrmg mmrmeable to
dateh @bpdug Ul Tald @!ref@fr@&j lé%odirﬁblﬁ OfR ihérCHwet %n@&ﬁpdsg& of a woven

HE ol Bt S b R e el ot o i ot

msxstiinc& tat thetﬁaesasgatcﬁ‘ ricaidd ovatee fforh alye watehabsorbént layer iback into the

h - bl
B T s M0 P BB, e .
waven fabnomrmdc tofspnlﬁfzth}ésne Tueh jan Tsvek 3y erade dry Bapont, non-woven
SRR P B v
E i YraRestorped Jihms of fﬁﬁ%? PHyBEEaOr PApeTE o5TWeYea fgbrigsmade from

SdStQithi shigils Uibhes), it hla{'e b@enftfdﬁ&idytoQéndéaltﬁélﬁ/s@ﬂtbé@?&bﬁhoblc The
er

Lo 3R AR 6 TR e U 28

such Ptefdrabifyj Itke | wates ‘fapeef-pemmahteahﬂmrt Iayematcemprises spun-bond

&gi?gﬁ%ylehé f%l;oﬁi SI? & %%‘g ot e 1 t %@@PQ{;‘@%{}% @Paﬁl*ﬂéjsi ddensity of

Phisasid6 ﬁmt Aed paie Watﬁlsﬁagd al\bﬁftdmsmm@rcﬂﬁate ofeastleash $@ am H,O. The

@%esé bf ﬁﬁ,san@e@mhfyc tdHA8Rr oReNiS Qéi%?\éﬁﬂ bk aBAdi RS mBRARedAccording to
eng, .such as Tyvek(tmnmade by Dupont,

ﬁﬁﬂyoab%?‘"? Ihe 8% of pol ypropyl ene such as

Evol uThe impkemaer 1£p1@|f¢thli>l§>rbohﬂéd td‘r’ﬂiéexba(ceﬂihbﬁoﬂfdneyayer. Preferably,

gﬂe% hding gx%r fle% dS‘%l e dpgrfefetr&ﬁf %X$ Oleélsr[ﬁan 3 ( me the surface area

ton or s
f)f tbr:e@ner tlaryat Aayéubeldn meaeatf@dhcsamr Ay de usedi A mferrad aneans of
Bbfﬂfn?gﬁko ;yca nEhenRioghst il & BHMR, ﬁﬁgiee rdid1end i QaW@tate and

I n_the ar for_exanpl e see B'1I, 4 referably
PY@O%‘?@(T‘WI& %B%@F)freabl e inner I ayer conpri ses
spun- bond pol ypropyl ene of about to about 20 g/ nR2. The

lSllDDOI’tIl’ll,qal\{lSerr preferably has a density of

The packaging material may further include an external supporting layer.
Typically, the supporting layer is bonded in some manner to the outer layer, however,
the packaging material of the invention may be in the form a bag placed inside a
suitable container, wherein the walls of the container can be considered as the
supporting layer(s). The function of the supporting layer is to provide mechanical



at least g/n2 and can withstand a hydrostatic pressure
of at |l east mm The degree of inperneability to water

w@booshs»s3 ayer can be readily measured accor di PQI/ATG2004/001706
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met hods known in the art. The inner |layer is
preferably bonded to the water-absorbent |ayer.
Preferably, the bonding is over | ess than 5% nore
preferably over |less than 3% of the surface area of

. . . of . .
el e pLiling AborRb P sk MR iRed (S B e PP rterias
yelhbneswie i the fieldguck anapireugatedhpinsneandémy| acet at e and
hydr ocarbon resin (ex Bostik). Supporting |ayer The

ackagi.ng terial may further include an external
ﬁ&ﬁ%&%@a&& Typical ly, the supporting layer is
bong effbri memt afle e rdo?lﬁ, tthe fedthRs dndyéiﬁ%odi@éﬁt‘té &, tfhe heuter, tie,

ckagi n erial of.the inventjon .be in 0.
RRENFE o RbsPinetiamlink T RSCOL bR PRl aialicll fesb sbove
ava lefeallyfapplieabiotot the tie endcadhdsevequosdsskardescritedtbielow.
supporting |l ayer(s). The function of the supporting
| ayer is to provide mechanical strength to the
CAgSmat eri al and may be conposed of a nunber of

such TR €4 prdkéss \l\@s‘dlvéé%%gl@t}fehﬁ 1hy&! ot n%l&htp@@cﬁeﬁn to the water-
roce ctur

orru ed paper carton. S nuf For .
FHabEYo 24 CRP e Bister gk ahpabelelinte Gyiiulavengposing the
whultihgprduietrtp prdseyre anl ellowing thapeckaghaniterial tardol. nner
| ayer : i i Cri ve .ar .
cqual TRy B AR AR P o SRR B 8L extrusion
presessi bladthseedmsionhprocese, photieskydhes apiedr asceswating of molten

]%d’lyl?llef‘/ &b APy binter Ia:%@r Bl'ag h18Y ¥ £p1il®sipMeRRbYGY B dh extrusion
o the_wat erabsorbent |ayer, appl'ying the outer” | ayer
BPesss) hafi 14 6o-eX4rusion IEpESs-ayer, exposi ng the resul ting
pr ?dU@_)hclzd ?16%@&1;&11 bgteﬁ]lcluirel%ljlh@w Pﬁent f}_spmla,c KROinBGrial ccl)mprésing the
erj a cool.. Prefera ie layer_is applie
B bR S e L P b L e B s e
lapiers fooneé togatisir amdpfacitieetes , tHenimpregndtiopesf the tapllyeretht@she water-
' of e -The
SIS B R TFLNER sl IR ol o o
e ereferablyafromsaboyt 380 b @baui 490G moetsspreferide frave abpet 400 to
Akt 80 /1d YAYRIrS pfk@é&ﬁblz%%‘in%ﬁ%ﬂ £5% tolaBBut 0N a2 kor example about
gsoogfgl sing the water-absorbent, tie and outer fayers |
sed to pressure. The pressure ensures the |ayers
bondI Aqgefched rm'at;]ls foﬁ@pbliyingg pﬁegtslhe iis P pagethiei Iﬁﬁltgfliﬁl thigugh a nip
(; . Lt o.the. wat erabsorbent | ayer., Suit y. the.
i o O SO} Rin it TSt R Pl BBera B i o paded i close
priosumityl0@ach pthef.er abl y from about 350 to about 1000,
mor e PRELE AR Ys i QAR WeatkO/mP applied in the tie process. The outer

layer is also preferably in a molten state when applied to-the tie layer. This molten

=

state is suitably achieved by raising the temperature of the polyolefin material to from
about 150 to about 350, preferably from about 200 to about 300 and more preferably
from about 225 to about 275 °C, for example, about 250 °C. Heating the tie layer and
optionally the outer layer is also conducive to applying the layer(s) as extrusion
coatings in an extrusion process.

The material may optionally be cooled at the point or area of applying pressure. -

For example, chilled rollers may be used at a nip point. Suitably, the material may be
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about 800 and yet nore preferably from about 480 to
about -700 kPa, for exanple about 550 kPa . A

w@e@bes19exl neans of applying pressure is to paBGI/ALZ004/001706
material through a nip point. A suitable nip point nmay
be that generated by two rollgrs spaced in close ‘
proximty to each other. ThelBie layer is in a nolten
state when applied in the tie process. The outer |ayer

' | f Iy i | wh lied -
R PR SR Shets Pt it
tslow &0 Cnigr example trpdr U3, ut theopointher qued yfdpplying prsane.al

f | .
to fromaho %‘Hag%ngplglsgje% %&Soéﬁ% l;g%ﬁ%l%r Rl Ma ﬁ&%@ggg%%oled by

20Q to abou n _preferably Trom abotit
P2BVRE L2V e Que of Hroresadlers é’,hl“/gb@@]z/ optionadly hecchiliady the tie

lt aye TOTRﬁﬁaHﬂE a{rr]loi!{ﬂitio)‘lal Pressapé fepl BY¥Ebe iiﬁclﬁ%cﬁpbéi&%dtﬂd@ la¥Blication
a in .ayer.(s) as_extrusion coatjngs in an
3o RBIeE 1 o Sut RN seB0 o1y SGBraiane hepater absorbent

leypol dil sath armh aaclid:md)ml lpflrcesa;rs&aép @EO eRpPyyi e m@slaydreconkiPlict my be
. e .be uged.,at _a ni oint. .
CBBRI o Ty ol SotuBhi0E o1 SRR mRelh B Soripission and
peliegarEos descriedfabpebinyrehéibmiobe Gaderial o véig tleeouddl Inyer has
veeh appIRA, GVhéPhn SXRATHE Pfe@sé% step ﬁtinElﬂﬁ?cf,’ Gt ﬂt;ggfera%'ieef% add the
of aggl ying pressure. After the material "has ‘been )
WHoLEE £6 psisnrrolyalefin nesrecially Fign rookips| iederbployed in the
addRdhalpredsuRweip, RRciffatd IR bdifg 8f théldukh 143RY to the tie layer.
opti %Itkey rbeeschl Idl ed &tl onal |y, an additi oqal
pr ess Ul SPEETSHEY PRl Porg Ly msyr s, ondpeted ah pilngel web speed of
bgtweeheabout £0 ahdypboutt300f mimiiki, tpatferabihypbetgrat iaboutof 5¢ teeabout 250
d/infin! ayer into the water-absorbent |layer. If such an
additional process step is enployed, the two-layer _
cons tYuifgblengauinead dpie theamanpfacpe mif packaging rodterial using the tie

PREIERS WHBbORppait forht SkillBARSsbRr Cconpressi on and
cooling are as described above in relation to the

material to which the outer |ayer has been applied.
Naedhesivegaididss onal pressure step is included, it is

f . t .ol t o
Bgley gllkh%g%ﬁeslé\gep@*g?eg% Fhsl 08&%@ %Biag’fﬁe%@ g@gﬁ%lg%? 8§e}g gr P?]thtoﬁ éhe liquid
veadelt endmater yrrme-impersteeble layerfandithe safeegdadwitenabsocbent layer,
cBhtabites AU L8 ade QWA alfo%if)i/@ Elgteicﬁle%f§¥ o) laar-drE}? .tie process

as degcribed herern ma conducted at a |lineal web
speed 5r2dBesVeRAY AparRlied Gy Aty Bpigble mesms sueh A spraying or contact,

ersg”. _&f)EilhlgblB&'eﬂﬁ_ b\I\ﬁ&?e @&ws%ve]iﬁoaﬂpﬁfe@bf)@i stﬁf&?anﬁb y Bhe whole (e.g. at

U e | n J e nuf ac e of pac n

G S, PrelRhE SR 07 o SRR g o hE s e piiele Where

thék pdliestyege mpplied HHmtladidiey e thendhe sghddiee Bdpresdiratdy also applied
> : hes|

ogglotﬁﬁgéﬂlgﬁf%% SohoPR.Y 120 %a80 089 Ord bk Pat A0St @%%la B'the second

surface. . &

In the case of liquid epoxy and amine adhesives, the epoxy resin may be applied
to one surface and the epoxy hardener to the other. Optionally, the packaging material
may be exposed to pressure in order to facilitate good bonding of the surfaces and an
even distribution of adhesive between the layers.

Packaging and perishable products

The packaging material of the present invention may be used to inhibit or retard
the deterioration of any perishable product during storage and/or transport. However,
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wat er- and water vapour-inperneable | ayer and the

surface of a water-absorbent |ayer, contacting the
wa@obaswss and al | owi ng the adhesi ve to har den. PET/AL2004/001706

adhesi ve may be applied by any .suitable neans such a

sprayi ng or contact, e.g. roiéing. Preferably, the

adhesive is applied over substantially the whole (e.g.

at | east 90% preferably at |east 95% of at |east one

tﬂé %éﬂg%}ﬁg rrﬁag&fa}is ad %Sggeggnﬂfg \épﬁéﬁ%%ﬁ g&l@ﬁﬁl\éﬁyiaﬁvantageous
aplpﬁsenvalg Rortipwairal podueel saeteas ﬁubst'@ﬁabéﬁsmyldtﬂmvmoﬁéamples of
shiéh Erodﬁ&e in‘éﬁﬁ% 8 %icaR" (& ke CakkYovir e{tﬁqﬁ{)c&;ﬁ% len ty @%‘%’cables (e.g.

secon surface. In the case of liquid epoxy a
gcesseles, bakhehoypd pilyadest tw&gat,a 5 gt%n@ﬁeparsnlp, radish),

Rt feas eltﬂmdtabtbeg@p@xmhtar AMLH, iamﬁulm dheE,. stone and pome fruit)

{
oAl SR Yope I R S e PaeeDg U Ok g Ry also be
used foawmp panshable podrtsitber thon hoﬂmuttﬁrahﬁﬂmdacws.ucheus weet) poultry,

ﬁsged&hgyeeegg. Packagi ng and perishabl e products The
packaging material of the present invention nay

used ASOISiTAWIS 1 karvesting parishebleigeeds; dieaptogwceoss Izarﬁf;fbrably cooled
afef hﬁ{a@sﬁh opp&gmﬁg clcHis ﬁﬁy-“JeQIoﬁG @ridf Hueihg bf ﬁfﬂélﬂﬁ%kagmg

Howey, abﬁ g‘ﬁf{]“g | al s ang@a/tst ens hav&r ts of
f oun OFE? B@SBQ EiP & 9“ \9%\!%035@ S5 CHUPRILSY gegamoun 50
rhaistiutec LIhtthHsalcummsiams Stlﬂiay&& desivatile twag;ateahhtea leaztlsome water

ncl u

% aﬁ’l\’\ﬁcg %sacugx Ioo ck&gﬁllgoxézco %ﬁart}s agfalnse )bcgs ﬁe gra&ezr"%ulld up in
the “gtterlaérswrbw lages! mdyor dyokhe fruyt. aldosé kenbodivesnt Ythe poastuce, for
1H§91?0Ea{*}51[§1§a1( frut; i€ aﬁarcﬁﬁ%gp%ﬁéﬁ” tﬂat hRd ﬁb agihd L&Pﬁteﬁ@l @oes not

citrus gr ape, nputan, dy
coppieiely sae riBere piryiAn expeplg|qf Ieeﬂ thrur 6%3]9% aghieyed iy ss of the

rﬁéth@d< of itlge ai@ﬁﬂi 8spket, Wlﬁrdogrd@ﬂ@ aghaat@frp@dka iXBYmadeFil over the

bl e
RGHE atit o SlBpot 8F DR R e LGN 1) o g it the
wh’elame IAsinbther embodiment) tharigasd watprpend stady| epgooiispermeable

&u@& 1%%9 gé&?ﬁaﬁ)@%uﬂ{e%ﬁ ﬁﬁg%oqgsoxlvﬁféh aclilé&fr so%r\Vzﬁ&t #or@,céﬁe In these

q@r&éma@nmz thsakéleéeadﬂ@n@sl c@npie@@uc dstermme fa mtabkml of which
Wtk @?efeﬁ@l%ét&evdp%ﬁlgeis %R%Bte‘écéﬂe {8Ph PhHicBlar %eﬁﬁ%& product to
circu desirable to ensure that at

sugakly S@B%&‘Rﬁ%tr&anﬂ@“ﬁﬁl e to escape fromthe packaging

whi ChAguMdgeréig thBStérneXm;SwnﬁﬁllWr&pplbgj Itlhdtipmduc’d*\ rhéuds most, if

ter sQr nd/ or

& rrt")lgdo rr@ln tpe{lgh e %)Sigct%s Sgpropa nseid l?i aé%ia%}ng n?atem%l As noted
abovpatbk agettiody @ﬁ nahlsﬁgmgw ofptae kmgemfgomdo endtahecgsrasiln sompletely
SRRk %@'ﬂﬁxs SP|a1r' BethB& fld mg‘\& examlgaoforhay ﬁa'&ke?ge@laﬂlatenal

be achi eved by use of the neth aof the el ghth

Hepeet, t Biprie lbpa%qfhféesa typisally m‘i Hoyir# ern%% rpags flow. The

lei@h of e dirfasids @afh@@?rﬁg t}iﬁlealgpﬁﬁl beyrtﬁa aﬁfouhhef 6vatlapi bebkeen the
clearly do%s not, sea gl &l

layers as “described i the seven elg t and nin aspects of the invention and is

dependent on the type of produce and the application. Ideally the length of the

diffusion pathway and the resistance it offers is sufficient to minimise the loss of water

vapour while enabling the sufficient flux of O, into the package and CO, out of the
package. This process is aided by the fact that water diffuses at a substantially lower
rate than, for example, carbon dioxide. Furthermore, as used herein the term
"substantially seals the container from the atmosphere" is defined in a similar manner.
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contai ner, h another enbodinent, the |iquid water- and
wat er vapour -i nper neabl e outer |ayer can have

wWO posesss snmal |l hol es which all ow sone wat er POI/AU2004/001706

escape. In these circunstances, the skilled addressee
can readily determ ne a sui t?(gl e degree of which water
(preferably water vapour) is“able to escape for a
particul ar perishable product to suitably stored
and/or transported. As used herein, the term
"substantial |y wapping the product means nost, if
Bigactiyemoleguleshe peri shabl e product is surrounded by

t he ppRekaaieR AbsGrb&T 18)er MAdy ROMBHsABRRivE riﬁol@@&l@so‘jo? ecursors

g{b % ﬁf t he mvegtl on d‘g not necessari | }'/Fé

ﬁfﬁa gfy eRpttine malecyle ax rdsased HPMR CHRRWIE FoWRlesi daeferably,
thedicadtisd devletild Revdlaik age hbidiepéniratd @evater vapbgr-permeable
1%&%3%@;? nonet hel ess typically by diffusion rather than

nass ow. The length of the diffusion pathway is

t yp| daldng erslmdimgmtt lie binwative modleaneid aped éd diedn thehgroup and/or

S8R &Ho‘? na‘ shidi€as tﬁacts 9'3{1&‘ g's”'&ﬁ %xample of

as ects Offdderae |n |on an een en
Sb‘Fh By BYlrealedndQp wéu@iwl pr@‘adecbas a pl@é@nsoy, fon exarelplgmetablsulphlte

dnfecldhdell inOthe Wé}%yor@&@t 1A RE up &S o @ﬁf@to'vvaté}f fers is
suffllﬁle ttogrmac# %Peloss of rva ur while
enabl qher epe lgﬁe@'htt IIE}Qac(S‘f"ean ‘? H& %iwgg@g&m% plant
ho@monkt acﬂfontslueh pathetglethylons pherasplei of @bidactivymbleeule that can

ge%ted t@ e ]gﬁk%?g h{afteﬁég of fe. | pg;(slegp 18ntvan£1f)ﬂ M gy\%g% {h%t action of
elﬁ@é@leﬁérlénﬂhﬂh)éd@lﬁpmﬂesubst antially seals the
cont abtAgr bibh@VelhSlealED P ?écﬁrsofssth&%g'f %ri 'Eheabl%éﬂvje%olecule

ner . Bi oacti ve nol ecul e ter absorbent |ay
lﬁﬁa flpiPPR EXpeRyEClq vt Oéélé? @z;t eol?aﬁhaeagr wgiegial of the prosent

itheztion fwilMieddly bb &nbw & thoveskilpddaa Weeaits 1 el eased upon
exposure to water. Preferably, the bioactive nolecule

is volatile and able, to penetrate the water

Wi nner |ayer. h one embodinent, the
bi oa@ghéﬁe 3R %?ﬁﬂge ah@/ot $8flin E géﬁsﬂlﬂ;lﬁ gfaoc%rﬁuﬁmﬁgd{hg packaging

repro ucti on O m Cr oor ga m sucC
pafeals, %ndaﬁ@thﬁ»éa|0@§lseﬂ;heré§z%rﬁé | the pressnt hnmtlnm theureality of the

pibdieB das Hy ﬁjtt}ﬂﬁ‘én%céd FUSI%H(S Sfatin. %eﬁi%a&pk latmg content.
(ﬁmt ablsu hlte and {age rom t.he wat.er - absor en%

BT &3 heuregy é’PY theaps MUV AR b owever, it is
prtferrbal ﬂmtﬂnsne adlibwaiulsing eSsyaiehecdnq)rfsﬁgu ate pl ant

hor ' th

2 bi anepqiobirel AR Y wld R RmsBbiRe 3R of RuBh T i
mat eRhapxygent $ensqrr dere sensingy dlret iospganhi aometitoation pfigthe enclosed
aﬁ!ﬁbé&@reof et hyl ene i s 1-nethyl cycl opropene. O her

bi oactive pol ecul es, or precursors thereof where the

bi oalPUy® fRpPERRing thesextemny siraesphgis Antsx e soelesedatmesphere; ‘
for dsentrsl mbmsHoe kagingahepl@pitdloinddie dpeRtiBAtwhen an oxygen

concentration of the enclosed atmosphere is less than a predetermined minimum

concentration, and for causing the pump to cease operation when an oxygen
concentration of the enclosed atmosphere exceeds a predetermined maximum
concentration; and

means to allow egress of the enclosed atmosphere from the enclosure during
operation of the pump. ’
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invention will readily be known to those skilled in
the art. Control of oxygen content Wen transporting

W@ns0539s3 or i ng peri shabl e products using the paUKkeEiomgo1706

materials, and nmethods of use thereof, of the present

“invention, the quality of the produce can be further

enhanced by i ncorporating medhs of regul ating content.
O<ygen content can be regul ated by any neans known in

owever, it pre erre this i
e Sng %P%gg’éeﬁ% ¢ ebichused Hmbstitees fow e enclosure
dusinp aiperatios ofrth¢ psmg m@ﬁmbbhecrmpﬁse%na fowepdthy thel flow path being

c%hﬁ%&r@? ?110\9%%%%]%%”0&?1{9%%18& rati?h%rs] e%g ohpgf ﬁwpegyg)rsure while

con Ion O

lpoipe diffusien betwesnrthe extermsh pﬂmsehm 1aod theeer@msbd gtigosphere. Such

ABHARRERE Erovﬁieccﬂﬁﬁil% m@ﬁﬁ% allOf GRS IRhd QR 1RLAR g%@stpﬁere from

nce eratlon an oxygern concentration
i, enesie SiHpe OREPEY e FRESRUE Y HOW, FeARrBEfABAE parts such as

vail ves nand Wﬁhﬁlﬁcn’eqt&hh@ PpowanEpdrated QRS RerhdMng lﬂli@né&i for moving

wh
SRR R DB, S0 PR BAL Sl whee
starageetysteat is der; steragk dmmgstrmspcataltww ofgespiingpprotihe.
I I
opor of e RARIERBrE N A0F 2l 02 Hbf S i reforsly cpnfigured
SEel (e &lfﬁaitl%bﬁrv@% te @ﬁﬁmhleaﬁmﬂ,spb@fe raadthe mglosed atmosphere is

lﬁﬂl@édaﬁol Divtdlesd h8n RUHER oF rr@sfp%ﬁ&{ bf mgﬁlﬁﬁé pgov\(lﬁrcr:g‘gh the enclosed

the fl h b f dt
%@8%)9‘*’8?6 S B PBbdgn 31'@ %%29 ég%fmwﬁghq?% daFi:Nojecaee a rise in
oxfygére chncuntratien of fikielshelosddehtwesphédee Edeed n@hch diffusion further
ere.
r@é}.g;g§ ﬁﬁecf ?&?S}s{z}h&&ﬁt@g gﬁllnﬁsg ge\gglre g& E 9%ergiieﬁ 8%(1 éla.},s &gth%rfreduces
th%@O\@@fdﬁ@ymm@tmfstMms@m rlorsuch embodinets, ¢hameansgo allow egress
dIPBE Ak RBe® hitnlAEhdt TRm Vﬁhé RAY s WirfnleNGp IR G RRY Bﬁmp may

such, as val ves, and w thqut requiring r-operate

COTIPTISe arysREg fipey Mbersita tosy Ofwgaﬁ ﬁaﬂaﬂ@rw&e M@Vﬂ%ﬁe@lefﬂﬁw path.

Rrefasmbey & Donigt ofSilie Veting Wﬁb@i@ sigﬁnﬂé’dﬂtlly%ﬂéa%éﬂ than a diameter or cross-
van eous e tglﬂ,e st f or .stor agcﬁ

PRl AR DS v bilgr B S0 e W liiudion petwecndhe external

atmbspliieree and tho rpelosidngtnmsphevey pEtittably hhe flengthpainl diameters of

V@ﬁ&ﬁﬁ%@é %ﬁg@éﬁga;ﬁ&ge 531%9@&9 Fh Ahdd ?{)P@lqugé)\{\ﬁl%]g}olaﬁce being

ext e encl ose
stqrpq-t £Qr example atneenclosyre ¢pptpiningaa palit-lpads p? respirg pypduce may
Hakie arv%ﬁﬁ’hg tube oFMBESEhaRA abbift NG RDRE R INRIRAL #id RUGBre than

TR N e
catlopephameaind ndextidt-loadcdf Highf iespivingf prodhes stéldus ecwliflower or
t{r{;}c{}?li; g{gpﬁgpﬁ”ﬁlg@g?&%y q}?a}J Be 5@&%“(2{&‘9 v}i&logg c8€s?£ga% er?seairr]ldoxygen
concentrations, such that a shorter flow path may be provided. For example, the
venting tube may be about 15 centimetres long and about 4 mm in diameter in some
such cases. High respiring produce refers to produce having a high respiration rate.

In alternate embodiments, the means to allow egress of the enclosed atmosphere
from the enclosure during operation of the pump may comprise a plurality of baffles,
the flow path being provided by an aperture in each baffle. Preferably, the baffles are
placed in substantially parallel alignment at small spacings for purposes of
compactness. Preferably, an aperture of each baffle is distal from an aperture of each
adjacent baffle in order to increase an effective length of the flow path, thus increasing



10

15

20

25

30

35

the power requirenents of the system | such

enbodi nents, the neans to all ow egress of the encl osed
w@rewenpss e from the encl osure during operati oPCDAURM0€/001706

punp may conprise a venting tube, wherei-n a bore of

the venting tube provides thngl ow path. Preferably a

| ength of the venting tube i$“significantly greater

than a dianeter or crosssectional dinension of the

Vfﬁ?ﬁllsfag lp'éfﬁqﬁvécﬂ b@&veteﬁ t%é %ctlosghf F&f&égﬁ&etaﬁh Véﬁ% %x{e@ﬁaal atmosphere.

Agpin b diffusion| Batlgtlh@tbrmasd bardetesmanedf baisednornng Ieapmemon rate of
praieedGReRd g eﬁ@lo&&‘le aﬁﬁ&#h@reark%l‘?"fﬁ&mtdﬁﬁfsﬂﬁ‘ Cinto the enclosed

respi.ri ng praoduce_bejn ored. For exanpl.e, an
MEIRYSIFr ds cHHHIERLN ghla Bl etiresatl @ yndeyirablagrise in oxygen
d@h@ﬁiﬂ@ﬁomy have a ventl ng tube of not | ess than about

30 t th bout
o1 | ihterate et RimEebt e My let dhS orvint S atsraien fhe oxygen
ddoventmtion vvbﬁrthet feclessl csmospheont substentallyal ceitinuwoadyof Such

T GULBFRP bR F S S b ERoRRY ol rppnsg to the oxygen

GRnEMSIRtion: %hmgm@ela\vr the @r¢d¢tm}@éﬂnmu@nqqnam@ﬁ@n buelhor rising

dbd9¢ tRe Pé?feie%lﬁeliofﬂaﬂﬁhﬁh BN cddfralib 1 RE dhuf 0£llcﬁ%1ﬁ§pdh€ » 0Xygen
t he ventl ng tube be aP%gl%é%S centimetres |ong and

COBETRTAHOMIR G R RO adereddews. High
r es piThe pgygenadhkne preféably ;tr@vmésxdllmﬁplhamltm Whi‘uhgb representative

c{teogcgl’rg%r%dn%gntfa? ofi; Ilr?fﬁflabi Egé)? % grgsogﬁ %éa} ?ﬁr%fj‘glpe sensor

apeeablss b e dlbsqnng 0(5 @eﬂeaanatﬁnpqwertdoer%u rﬁss s sansprsi denat impose
f Vi Yeell-
i g
sgpeoTH precRAiquiaT B teRlet ndhe y?ysé@fl:ﬂ |ﬂ@fr pEF AReeRtions Furthermore,
gallﬁfﬂnﬁc &ﬂ&?pd@&yg%@ "seIﬁUst@)‘éﬁ@e étfntl@lﬁmb@s@ APBEs rov1de 2 substantlally

erture
i fee G SEBRYAR seniotbdns P PGy 1 cleofothemical
Tiesppmed siecachaedcteistios of tengilhargé cehe Suchva panhnuctdsumdlcatmn of

6){3%012 gﬁ{gr@%?aéﬂgfpﬁ'@tl o oP Qtsgﬁtl:rﬁ %ﬁpa %%s%ﬁ%&‘ lﬂ?m; a%'té’ f’e%ﬂonse to

ern at nos
the prYEEDSANGsatrAtionsfaling el e ra eéqrmm@cmmagum @n@entratlon level

sreffhg %bb@threaﬁ@dé%émﬂﬁ&ﬂ %%11%&15%0%051{11%&%‘ QE‘Qéle‘ihus allowing the
at mosphere, such SI on | mg@t e. encl gse

RRYSER ﬁﬁl&eﬁﬁ?téons‘iﬁ’f l?q ewéfh%me y imanptamed st grdegiemd lgypl. The oxygen
mn@t&smyahelt aeKEfL:s&shdn@oIpr@wad tbgﬂFi b IUBA e, OB T03eWREY edke Ave,
S. 0 e | en se Sen
S E Ve e, U083 f&?lt%%% o5 O $8E oS Bk P RaE oxygen
combertteatipn aleasurerments rﬁl;mue‘l/yl;o 190&hcarbuttitive rto sarpacwiagy of within
%Smn%l:ﬁ)tira%éb?{&%is@ lf%f g:itétteecoﬁgﬁ '91%?1 Lok for use of
pre .

gen concentration ow t efermn
e @WEWWWWW\P@P 1§PN%.j si ng above the

pr edeltlﬁfeﬁblﬁﬁde myl B dOREA Mk 3hitable hﬁVe@ﬂal Fo example it may be

0 oncent r at nt ai dp
o7 HoPD Pt AT, TR T pebeihrlsde Jf, B soRaBFiylene bag
]itne&{rahiﬁbﬂhy piyethyles hag hat put openidgatpegeranmigli so enable respiring
ﬁrgﬁﬁ(%?%;cgﬁﬂl H&d within a container such as a carton or box, to be stacked into the
bag while on a pallet, such that sides of the bag may be drawn up around the stacked

produce and the opening sealed in order to form the enclosure. Alternatively, the
enclosure could be a conventional freight container used to transport produce by road,
rail, air or sea. Such containers are typically metal.
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of oxygen concentration. Preferably, the oxygen sensor
is a galvanic cell-type sensor operable in the absence

wW@B008/053pRar at e power source. As such sensors dBCTIAU2004/001706

i mpose addi ti onal power requirenments on a power supply
of the system galvanic ceII-type sensors are
particularly suitable in the %ysten1of t he present

i nvention. Furthernore, galvanlc cell -type oxygen

>° ns?‘gn‘iﬂu ﬁn%kgs AR Y3 o 3R A ) Lt rc%\r/nld%%eg a container-load

subs ont 1 nuous” indi cation
of gespating amd@ne, the systemt prafeyatily yurthes cotmprisesoahreshargeable power

B R ST Wonfo LD S s

nevEtadgaad epsrable &3/ReweH the PRmA 28¢, fmeans Yhepeeipeptainer is not
PoeRRANSEhd fkchzh@eaﬂ%é/ g6ReCappBNnaR cb@Priéath rédharfRbRbAtREY of at
lg g%aetuﬁg\fn m ni mum concentration | evel or rising

® predet er m ned maxi mum concentration |evel,
t hus Tat | meseny ihtentionysjen movidentar atethod far bentrollieg an oxygen

ShSERaTY M LRGeS BodEIY SIS o RN motnos
coaprigme3703 West Lake Ave, Suite 203, d enview,

LT pQiating @010 hinffdp @r@ﬁﬁ%ﬁl & exfiFBA1 a6 RospHak S h

provi des OE%/gen concent r atio ?ur enent s f romo0%to

10098 CHHIESRT PLXSCB FORGPIEALCR: e3rlesed @iResPRerry,  and
| ncocpnheheifg puinpiiondSthe exfefial hmmplﬁeité it6 the enclosed atmosphere

R0 Kb e Rt o nctiiba Smedblicte ALBEY B Mgdetermined
mgeuhcongeatrgtionyi t abl e material. For exanple it may be

d
for niacil @*ﬂ%@?éﬁ@eﬁ%ﬂ%ﬁéﬁhﬁﬁ%ﬁ, o e o bhere when
PaGXreed SANGHERINY afatge caelotegh atreospherp exqeeém 3 mgdetermmed
rﬁiﬁﬂuﬁﬁoonbémﬂaﬁahwldhd d within a container such as a

carton or. box, stacke nto.the bag

pal | Bfovidipg H‘%&O gﬁ’a‘é%gfﬁﬁs Qifee bosﬁ‘gwwpgh%ﬁmaﬁhe enclosure
duriagnaidiphmpatgacked produce and the opening sealed in

orde S t V.

enct o3 teteRsl] SREFRENGTWE s b SRy “hsshitfyed pubstaniatly
ogsBepcuslyt r ansport produce by road, rail, air or sea.

Such1ge @feﬁ'o'ﬂ %roﬁ‘ttﬁig €hd éﬁ?ﬂd‘s@ﬁ hﬁfndiﬁlﬁe% céﬂ’taﬁﬂ%‘%@éﬁﬁﬁ&%ﬂdhce from
whi ch qﬁ e encl ose

a0 sitesna) @mesy areé@ayr%fé,%orfsgﬁ c mﬁﬁﬁﬁwﬁr&m like on a pallet,
smckfnigrtablrysp‘imlng bﬁfdug@ ﬁmblthe3>agddhfemb qiage@birmﬁ@/\et des of the bag
etoeecare rgm nt al ne
B, the ek tafnitherioliR! B asaling AR bk o TR g8 stacking the
re:pmn@pl@duw peyveomptise foummngam dentmhvyoidlwitlen tise wheked preduce, in
&@&%ﬁ?ﬁﬂftaﬂe%v&?ﬁm%gﬁﬁrﬁdco a-ilﬁ%n§ @]&H@E&?ﬁﬁé gno‘?? atling%})here

supply rrse a rec ar gea tery o
aboutl vmbvdﬂ@egtSe@ewhwh ke arglosed atltrg@spbﬂ@woanmsc@s fe¢dpéainer-load

JFREspH@Y r@hﬁdenﬂne%ﬂetﬁéfd’ BRIFerSK1H FRter @&mﬁﬁse@fpr@ﬂdm"gﬁ R%Bskgeable
at nos here con alnhn% r.es rhqgtgro uce P
RS rngqcF‘ (perable to be echarg d tfro ¢ contamner power supply when the
container is externally powered, and operable to power the pump and control means
when the container is not externally powered.

The step of sensing the oxygen concentration may be performed by providing a
galvanic cell-type oxygen sensor, and carrying out the steps of commencing and
ceasing by reference to an output voltage of the sensor.
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i sol ating the encl osed at nosphere from an external
at mosphere; sensing the oxygen concentration of the

wepwboswes at nosphere; commenci ng punpi ng of t hBCT/AU2004/001706

external atnosphere into the encl osed at nosphere when

an oxygen concentration of t%{e encl osed at nosphere is

| ess than a predetermnm ned mifi num concentrati on;

ceasi ng punpi ng of the external atnosphere into the

encl t F Y}

Che gzlgfsg%eé@ BORK r%jl‘é@%ﬂ JBANB%Y eggg&s R e Qﬁcﬁ@sled fprrn%fsphere from
thearidoswe pmfenblyacompnsemmmdmguadﬂwg p@aﬁ@mh) pstrnmvmass flow
1R GRS efdlod déa #ﬁ’e?@ do 'c%hénaﬁﬂaﬁﬁi %ﬁg@%&h SyHRIC hﬁﬁfﬁ'ig,e diffusion

punpi

urln sal preferred dirrent s,
b@fvwn he §@A@ﬁeﬁ@tm§sp§eﬁefaaﬂme)§%§ aospiierg, The flow path may be
ORI WakOf aNHtieE @bePbr by thaflof AglitaRtyestdaFfiesleach having an
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BFEPhal  at nosphere nmay conprise placing a

pol yet hyl ene bag or the like on a pallet, stacking the

produce into the bag on the paI | et, draw ng

Esggtsﬂ!ﬁt he bag around the stacked respiring produce,

and sealing the bag. The step of stacking the
EXpIE 1N I REOLBIS Lo IORCHERIIRIIsBE SfYabidpaepent ral void
within the stacked produce, in order to facilitate

even atnospheric conditions throughout the encl osed

at mnSph@zpes of ;rapeﬂ’potﬂ:hﬁiﬂr}mseﬁm asthieotatérhabserbehtdager, were assessed

B IRARARA SR BT e RaPOPh A BE bAoA Plber type was

uce pre erably

mﬁmgﬁedgﬁlﬁ sepotately audsed hsowvesh & dayier e)fqpvéy%‘ibﬁ@nw @nde'evolution

e
S-S AL B A e v

‘theps gstarsdatr) thenbpdarside fs Ighedf - Rt ceptaimer

f(ﬁdilﬂ@tblyy 1 pewye 6L avarthh éinftial e er@t@fts 409 °(Eﬁ ﬁel@l(]md Nwater. The

centrat pes p i ng, a _gal vani ¢
ORI a5 SR B8 °C Sy Rt e BVsehed a
the emdoiethe exypranoht asdithe mgsulty aneepfrmemeden Tablad. out put
vol tage of the sensor.The step of providing neans to
al | ow egress of the enclosed atnosphere fromthe
Eable bsﬂ\? agermbegrptien Papacitngl S papep Epes.di ng a fl ow ; ath
PlrRgger US| MR QW Ffain ¢ h?ﬁfé}@ﬁ&s‘“%%elﬂgﬁ ner g/em

ternal atnosphere, while Iimti | $i on
et ween t he emhcMeight 4 ¥Herle and the mqgéllhal

tFRemapee. The ofjgg,w patgn3zey be-quoopei ded by way of0.6000

~—+

Q

Vel ”%ﬁ#‘s{geger O Popay (o123 Pl UGGy of PghTles eghho
Hand towel 0.1088 0.1653 0.0565 52 0.0023
Butchers paper 0.1263 0.2430 0.1167 92 0.0047
Paper towelling 0.0986 0.2203 0.1217 123 0.0049
Lens tissue 0.0561 0.0724 ~  0.0163 129 0.0029

The papers were also assessed for their transmissivity to water (i.e. their
potential to act as a wick). Ten replicate strips (dimensions 20 x 1.5 cm) of each of the
toilet paper, facial tissue and paper towelling were positioned adjacent to small
containers each having 15 ml of dye-coloured water, such that only 1 cm of each strip
was in contact with the water. The time taken for the coloured water to travel from the
point of contact to the end of the paper strip was recorded. The area of the strip,
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Exanpl e 1. Water absorption characteristics of various

papers. Six types of paper, potentially useful as the
worisnsarbsor bent | ayer, were assessed for thei PCT/AU2004/001706

capacity to absorb noisture on a nmass and area basis.

Each paper type was pre-wei d and separately placed

between a | ayer of polyethylehe and 'evol ution fabric'

(Kinberley Cark). Four replicates sanples of each of

i
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a Lof . sixX p es. ertpelntlal Fi nal
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tha peast Praz2R2d Fite83ad -the (b@ﬁ&nﬂlsﬁlr@ﬁl@fhk&l eateeholdiss agpacity and
t%n%]éégwgyﬂ% 0. 0714 50 0.0029 Hand towel 0.1088

0565 52 0. 0023 Butchers paper 0.1263 0.2430
0. 118pilebtiguooay selapted foofther myegigtes 0t Baeslily. availgble in a

vastrallg ngfgllémlﬁlr@s;se% Fu%f’ gﬁdg&egg@lt - r?lZﬁé‘eel?rcﬁ%a?g %%@S@RQOtE@F and
RO AL LOE Jet isstg papsie FRireseien 3140, g et cafjegs shown
indable@at e strips (dinmensions 20 x 1.5 cn) of each of

the toilet paper, facial tissue and paper towelling

wer e positioned adjacent to small containers each

Examplg 2n1Canftrdstsnafpackogihgweateniql. such that only 1 cm

of each strip was in contact with the water. The tine
taken for the coloured water to travel fromthe point

ctPrototyned werichagdmedeasyaprenpasite opthiegslay@sor ded.
dyer ar- leﬁd tvBRr ahd Wated wupaﬁdlﬁpynﬁdaslelt cﬁﬁ@:mydafcfllﬁsmgﬁg of a low
OCI C wat er ravel l e
‘fﬁ%ﬁ@b éiﬁ“tﬂ?é’?yﬁﬁﬁ'i Q &“ﬁmﬁﬁr ch the water
Layaw |-l aeWatehlab&cgﬂmnt ﬂd}&r t:omshmng pe pleplydrathrbami tiskud papsudaving a

A T e e e

Traped - aaWﬁDU@P@ﬂ%PWﬁU@em yehpensisiiag of open kend poksopylene
BB LRI b i (Kb TR on i)
SR | 6 b B et Zioed toeethy %@g@gﬁ&ﬁs.w}u Pew‘??pwaé'is@l (130 x150

wad) f hba‘thﬁd:lﬂglue dBaikl).y. Eﬁl}d:rva@dES:HMSB(bndeHYO bdidet Qﬁyers 1-2 either
issue was, se ﬁd for rther j,nvestigati,on.

‘}y}ég & ng)a Ratgr %%k Fate elt nge OF In 118" &indrd Bha margms of The sheets

when the prototype 1 was used as bag.

Prototype 2 : Prototype 2 was manufactured in a two-st—ep process. Layer 1 was a
polyethylene of 20 pum thickness, which is thick enough to be essentially impermeable
to water in liquid or vapour form. Four different cellulose-based materials (papers)
were used as the water-absorbent layer as detailed in Table 2. In a first step, the water-
absorbent layer was was bonded to layer 1 using a polyethylene based tie layer (layer 2,
10 um). The layer 2 material formed a bond with the cellulosic material and was
compatible for bonding with the layer 1 material. In a second step, the laminates from
the first step and a layer of spun-bond polyi)ropylene (Evolution fabric) were bonded



vast range of thicknesses and grades, and it is
relatively cheap. PCB, BRL, EGF and BETA2 toil et
wo pesossopaiper s (Ki nberley O ark), have the techeii/aak004/001706
. specifications shown in Table 2. Exanple 2.
Construction of packaging mgterial. Prototype :
Prototype 1 was handnade as X conposite of three
| ayers: Layer 1 - a liquid water and water
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i nperneable to water in Iiquid or vapour form Four
different cellul ose-based materials (papers) were used
TabletheT avhhien) spbsificitios of fyepaps tdesai | ed in Tabl e 2.
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15

In a first stlep, the wate¢ orben\t gyer wa
onded to Iayer 1 using a yet hy| %ir;e based axLerBRL
mm) . The | aygrr 2 mat for abond
n?%? %4‘%2?:(; llul osi c mater)165 and S comoat | b?e f ar 26.0
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?r‘fﬁ%‘ ﬂ@ gat-nel t gl ueophy the cpihgrs andz(mrgi ns | 30.0
to forma sheet that|could be arrangednld
t)o a_bag confiquration In prototype 2, layers 1 al
@D%ﬂsﬂe paper were bondq@om mul t g ?gously uqby@g an |16.0
@r usi o hnati on progess as fo|llows. The paper
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treated pulp '
** converted 16% 10% 5% 10%
waste product
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anbi ent tenperature as it is passed over a series of
rollers and finally wound onto a reel. The process

woewansmes at a |ineal speed of 150 to 250 ni mi PCT/AERI0€/001706

2: Technical specifications of four paper types. EG-

PCB BETA2 BRL Density (g/n2)_.19.5 20.0 18.2 26.0

Thi ckness (bul k) 70.0 70.0 6470 90.0 (m) MD Tensile

(N75 20.0 16.0 20.0 30.0 nm CD Tensile (N 75 10.0
*7TRerid. echénidalrpuilp 186 méid (e Form of fibie- iredHills idlals@bif tough
D aBRYIVE I ¥t @Pcfmﬂgﬂlfe'-t%&t&l' ik, p‘kl{/ér@ CROR 04 1§ {Othermo
rﬁ&%hﬁl@ﬁeﬁ ish2. 8160 3

t?éh‘f
b‘éir?g i Lt %f %P&ﬁﬁ? eé%gt/c‘%%d/gcbggﬁag‘ hIFh issoyoled

conver 55 1094 }nlO%waste product* Therrm _
mechanical pulp is a nore 'crude' formof fibre it

results in a strong, tough and abrasive fibre conpared
to bildgl bending tofeticcarys-hrnd polypeapalen plagen éndhe lhminate was

%ehibﬁﬁ@db ﬁlEQJrS]lR{W§ alrhe q&rﬁmla@ ahdSht @ Coﬁyp@a;ﬁnverﬂ%t e 1\%& e;r Were2vAHA from
or bisu ite e * *

SR, P B8 sy ylene,as rowiRtb o Che g abRorbent
layerr é‘ by tdreitatoank thmdyprbpylai&dﬂetboﬁdle&m a%’mamiﬁoportlon (<1%)

P8 bk L BURE UG RO R GG 115G af hrigh oot or web
@%P%@Wmtdpwmdlamrmu@ semsitiet glno agews alif atibsed in the form

ofrd B eR ﬁbﬁ‘cﬁ'né BPtthet Bﬁ’llﬂt&é Y@ ”cﬁéo%f&ﬁﬂlg)g?%ﬁan dégi(fﬁg%stﬁc?ed to the

t he wat er - absor bent [ ayer.
Cﬁm%?@p‘? ofdhebagonded over a small proportion

(<1°/(Pr(§1'6tybhez s éb(h@nlﬁécﬁ@y lTéh@ HaRpsEcHSY Bigu‘f'ée 1RChTiRV @d layer

SpRRHER (V% Hhaf b PR el BF [T ETICH

holesuari iissappearing Wherkchenceiuleselpmpet tves bodipiege of strdtehed during
theEhiRkRntRoddlE RAWHREGRALLHS: ABYRE al&ihldaGhedsd Bak BB1% of

the surface area. It was noted that the polyethylene of layer 2 had impregnated into the

cellulose structure of the paper layer rather than simply bonding onto the surface, such
that cellulose fibres were embedded into the polyethylene. This provided a strong bond
and would prevent de-lamination of the packaging material, in that de-lamination
would require the tearing apart of the paper layer. However, the cellulose fibres did not
penetrate right through the polyethylene of layer 2.

Example 3. Water absorbency characteristics of the packaging material of Prototype
2.

The water absorbency of packaging material of the invention with four different
water absorbent layers prepared as described in Example 2 (Prototype 2) were tested.
From each of the four paper types, four 48cm? pieces were cut and weighed. Each
sample was then placed within a dry petri dish (positioned on a 45° angle) and slowly
irrigated with water until complete saturation. Any excess water within the petri dish
was drained and the paper samples were then re-weighed. Samples were transferred to
a dry petri dish prior to re-weighing. : '

The BRL paper showed the highest amount of water absorption, and also the
highest water absorption when expressed as a percentage of the water absorption of a
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corners and margi ns of the bag. Prototype 2 was
exam ned by light mcroscopy (Figure 1). The tie |ayer

wappsaswes t o cover alnost all of the surface aP@€EATL004/001706

the BRL paper with only occasional holes or pits
appearing where the cellul ose paper was inconplete or
stretched during the |ani nat®on process. It was
estimated that the holes accounted for less than 0.01%

of the,.surface area. not e
YRGS DD pAIE gispls Wich R ARtk or ATy matpial (BRL, 66%;
PCB| #4M0EGFsf4%cBeta? 5d846)t he paper |ayer rather than

sinply bonding onto the surface, such that cellul ose

fibres were enbedded into the pol yethyl ene. This
EpampletbdFancsion ofithe pocldigingomeletinkingr efeeing ieduegni nat i on

of the packagi ng rmt erl al, in that de-lamnation would
require the teari part .o the paper | ayer. wever ,
t he QB|1piiab&sper] §Na(§I Weeﬁss&tSethFi%f?et Pﬁ?%@ﬁamre on
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ostlo 0 45 an an rrigated,w
(pospiiioned o2 oanl Shs 00 S Yol HEL0RLed M Riure 3),
AMZ()P(F lauidﬁﬂacﬂ@hmg odtwtedvaa s rajpidirate. CB][acicbnirt@wqmmgnﬁcanﬂy reduced
es were t i ghe e
b%’ Os?(ga%er y\gﬁ cau{‘gogﬁr‘g a\ré\%ocgfl t %IOPK@@QP egin § %&ﬁ%ﬁ%ﬁo@@&j to air
(Pl eD-)s ok bladhrenihg gm:sstapadmmnuglofto msxdt iattborqsulifiewer being

uﬂglﬂea@ieSGe\; mtﬂg ©F H% ﬁQﬁﬁgé’c 1Qﬂdaﬁ@ ef@n@é( RIn€528 $rom cold

as a centa tio

stoeager s sortbla eemtnr@ﬂee%beéra réfﬁﬁbq‘té”’%ﬂf@ﬂar\&ﬁéh%tﬂal rate of the

chalRekr soradhyt 20 CeFigake §BRL, 66% PCB, 44% EG-, 54%

Bet a2, 54% . Exanple 4. Function of the packagi ng

materialin protecting produce. An initial experinent
Pratstypa r| ed out to assess the effect of.tenperature on

caul §
ot PN S Mol OB
Heom smgisaie dessa ERAERD Weém&? uP‘é" withoepuifl @Wer curds
c?ﬁﬁfn%@ vathiBeither @tranéar% ﬁglreﬁﬁgrdtdaﬁﬂng kaRrsd @E[I’f(ﬁlg of Bart¥ds Gined with
he i ncj den cur ckeni n ored as o
Ryotobyme fqgsw?ﬁg oo GFPsAvGRaY et carlitlpwers e fhilled &g 3 °C,
wdighedewedpped s tissue path abdl dckesorad af PC abw @deldoom for 21 days in
Ctﬁ”' ictj%oﬁﬁl%) are shown in Figure 2. Arating of 1
it ddbe g?ﬁackenlng while a rating of 8 indicated
ex1.e Stinderdofibuskeard mgrtota usi dsed Vit theuexpont eailidloivisy) industry and
t enpegahiHae 2Ry Bolf (HERFRABN W sfehoMbsirath),
2. Waxed cartons supplied by Visy Board (Mildura, Victoria).
3. Prototype 1 lined carton which was prepared using a 50 micron polyethylene

outer layer (layer 1), 2 ply absorbent cellulose paper (layer 3) which was glued

to the polyethylene, and 16 gsm (grams per. square metre) Spunbond

polyethylene evolution fabric (layer 4).

The humidity and temperature within each box type was monitored with
calibrated CS-500 relative humidity and temperature probes connected to a CR10X



At 20 C curd bl ackening occurred at a rapid rate.
Bl ackeni ng was significantly reduced by storage of the

w@ausisioewers at 3 C. However, even at 3 C whePCEAp2®e/do1706
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to air (21% O ), curd bl ackening was rapid enough to
result in the cauliflower being unsal eable (severity
rating of 4) after approxi mat€ly 10 days. Once renoved
fromcold storage, the curd bl ackeni ng proceeded at a

S840 DT BBel U By Bt 2

dr-ddier eeshdeeatmentrtberetveere firec réplieatesimoxed, eatteopahichgiongined 18
& dadlli f Cqm: 10 IS ity 1 i
KBS Ol 9o P REIA 1 B CEOTYIBUITRANE 3554 ana woigs
O eh AU e @psersed a6 thindlat af ficomabompet andrancdheys 7, 14, 21

avak®a cartons or cartons lined wwth Profotype 1
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1Bus fro@l th@stored: cal@pi@Fers A CLRINGo WP Q!oﬁ*&finl%i/ag}{éraﬁib?%a cartons at
3. Prototype 1 n carton | €h
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thaseem thé psoestyis 1 liﬂecﬂ)biyxﬁgsmdﬁ?ﬂl.4%?J|[Figdr@3?§ PB&S rwag no6effect of
e .ol ye ene, .an .
TR R P R C
nes| thqo@ﬁelyamaintgi(mchyxehigh) (>9%8%), hutatileli tefatvadhumidity within the
RRAARREAbE bEx Y ééﬂliﬂo@@fsrﬁrﬁ%ﬁﬁé’eﬁgnﬁ@ﬁn@% SRS the Ml flowers by
I umdity an enperature

L i brate&'CS—SOO relative
@% SEEPHEEH Frodtpnsdard Bbrgbegu bpases: and byl & commpared towaxgd artons.

of storage at 3 C, the cauliflowers were transferred

%r%méS eg For each treatnment there were three replicate

,—each of which contained 18 kgs of cauliflowers
at t Hespmsent oinvedtarsesqpapara@nivo hiskitkseslUsl bhokaphde ks (PE-
[ -of . l4.f] r re assessed at the )
%tnglroigso?)?t&ﬁ%ﬂ%g%g Perlécﬁité fg%naﬁgﬁ an. ytgm??ra S, O)é%doggr_oduce in
1gsponseio appledrisamperatiraabyss. Aatindi tepdoéf dehbflawed (Brawivy oleracea

Vieiety’ Tasdtt) WHe W@tcﬁ%ﬁttkﬂlﬁ?ﬁﬁm gﬂo}eﬁi ?T%?@e giggrﬁgﬁansport (<8

}igpacje ithin c rt%gs was 859% (standard | ' :
AFYonshon #7uel hledakerropnsiic cawiflonys pprotanygd by removing
dreere cleacfamﬁ:miia),i itﬁﬁﬁﬁdeﬁl_tye meig:ﬂefiﬂaﬁdﬂ l4befl f F&@ NEMAatd) non-waxed
ative hum dify, were.large |,
FEABRESES! A 1F LYo ol Gy st 20 g P
csHulos¢ wislusyluti@aabrit loo 36 igsmStHecebilose aad anslatich fabric (6 curds per
daktbreb t 63 | F2 i
R ST % oo BB 0By b - IR sored at
room temperatire for approximately 4 hours. When returned to the cool room, a

relative humidity and temperature probe was installed ihside one carton from each
treatment type. The wires from the relative humidity and temperature probes were
extended to a CR10x data logger programmed to log sensor readings every 5 minutes.
An additional relative humidity and temperature probe was located within the cool
room, |

Both types of PE cellulose were successful in maintaining high levels of
humidity in response to applied temperature abuse. Relative humidity levels, within
the lined cartons, consistently stabilized between 90-95% after room temperature
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those in the prototype 1 lined boxes lost only 1.4%

(Figure 4). There was no effect of box type on the
wor@sas3dgual ity i ndex of the cauliflowers (Fi geCEAB2004/001706

In conclusion, the liner effectively maintained a high

(>95%, stable, relative humdity within the headspace

of boxed cauliflowers and réfuced noisture |oss from

the cauliflowers by 78% conpared to standard
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IPRbBY speel:t 0 appr gXiomaiahin 3 C. Both |10 mm/min
Trigger force: 0.04903 N 0.04903 N

Iri]rg When
ga}t ed and

In a further, similar experiment, the effect of using the Prototype 2 liner on
turgidity of stored cauliflower was determined. Force testing was conducted three intact
florets from each curd. Each sample was positioned on the base plate of a TA.XTPlus

‘texture analyser so that the stalks of the florets were vertically aligned. Two
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rates of cooling then the non-lined cartons. During
w@embossyesl storage at 3 C, the Prototype 2 |i neCI/AU2004/001706

cartons mai ntai ned hi gher headspace tenperatures than

that of the non-lined cartong, (3.4 C conpared to 2.6

C). Fresh weight |oss, expre%]sed as a percentage of

initial fresh weight, was nost pronounced in curds
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Example 5. Influence on postpacking cool down of produce.

To determine the effect of the packaging material liner on the post-pack cooling
of produce, freshly harvested cauliflowers were individually weighed, wrapped in

tissue paper and then packed (18 kg) into boxes which consisted of the following
treatments:

1. Standard fibreboard boxes
2. Prototype 2 lined box with aeration holes closed
3. Prototype 2 lined box with aeration holes open
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boxes had hi gher levels of turgidity than that of
florets cut fromcurds stored within the non-1ined

Whowsss3988 i ght def ormation of the florets (e.gpCT/AU2004/001706

cracki ng of branches) was observed in the 20 mm probe
conpression tests. Table 4. erage force required to
conpress cauliflower florets”after 4 weeks storage in
either Prototype 2 or non-lined cartons. Upper Peak

R T e B S
tberm)cgupm Pest plagadeingo theneore 83 . @ catliflow@0pavked i ilreecentre of
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[ iner signi |ca
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CO ol .downof

ipBrealrine SRePEHERET of S8t dRag A Tt Rplipns | qRsmperature
foretuatienpwste-ipgpokedcop kémaying ther tases éonf thesdobl rdoar, \wpsiiag them,

SLIARE Sl O ALY SR AR ) iy e co
eS| §t)@ulgd1ates tveeré éh&novalﬂ@atf:d @atthe rate of ch@tgariddemperature over
tfrh@fcﬁ@l%@dp:%ib%&t&e ra&g rqf)pQ o¢ | i ned box with

aer ation hol es cl osed Prototype 2 Iined box wi

aer at'Yotrefpsile SIS SBate: ﬂ)@ﬂa@q%eaﬁwa |f%19t1‘fenlélir§’éhty was
@a@@ ana07v@for mahllf‘deﬂbra&d@@fb@f(&- P-lrotbﬁyp@ 2%&6@6&1@%&@&11 holes

oIS s B PR A T BT e o
fcdtarﬂge?rot@wawﬁmwuthomtshdcaq wias signifidaatly highet 1(22:8%) than in the
rQ\‘ﬁiBﬁ@ &?ezxt"w (3&{% %\%ﬁ 9505 QBss eﬂyrot'ﬂe T (afaﬂf 'Hdboard box.

Adv ant e t war e boxes
Magisture i%%@ﬁ@ e bax wlthdwg@tm@ 2 kivr Wlth iy wagintermadiate ag 4.2%.

(d.&kl dobligd ¥ Sva%f)ﬁroﬁitﬁét@@ 0. h"’@%ﬁ* hduS 8hd 8”1 ¥t differ significantly

SHEPE, Tih d08t Py R, PGB BUGiediheht B BbY 2higsnithou

aspeionrigldspeavided shmhbﬁmmght}hzmdcmuisuiré euvstrdl withov@ iipddding on
t%% lQiU;vﬂr 0 bei ng pl aced back in the cool room
I ng ra%es were then calculated as the rate of
change in tenperature over tine for the curd
ERithsle 3! Qflz@rr{c@zﬂg gorﬁfrukﬁorﬂoﬁmeé‘tboﬁseady state
tenperature (3 C), the nmean headspace relative
hum dity was

The above-mentioned experiments involved boxes which were lined on the

inside of both the base and the cover/outer sleeve of the boxes. However, because of
brand name printing on the covers and the amount of liner used, incorporating the liner
to the inside of covers might not be preferred. A suitable alternative to minimise the
amount of liner used was to line the inner sleeve as before-and then place a loose sheet
of the liner over the produce, under the lid, rather than lining the cover/outer sleeve.
These formats were compared, with standard fibre-board boxes as a control. The
results showed that the box with inner sleeve lined and a loose fitting sheet placed on
top of the produce was as effective as the fully lined box, both maintained a relative
humidity of ~95% compared to 87% for the standard fibre-board carton, and both
reducing moisture loss by 75% compared to the standard fibreboard box. ’
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87, 93 and 97% for standard fi breboard boxes,
Prototype 2 boxes with aeration holes and Prototype 2

who00emss3ass hout aeration holes, respectively. VWCT/aUu200e/001706

noi sture loss fromthe Prototype 2 box w thout hol es
was significantly higher (2.8% than in the previous
experinment it was still 50% $®ss than for the standard
fi breboard box. Mdisture |loss fromthe box with

p ner with holes was internedi ate at
lgxa?%eéj%gz{:fd’éj M RRPIHEPEPAHES appr oxi mately 0.1 C per
hour and did not differ significantly between the 3

box 'ty Qfe‘?enyﬁél @h&ﬁ%%ﬁgﬁ{ﬁtg df .Ebgé‘ﬁ%% %ﬂg]ﬁ%hép&hgn%e the effect of

Pr ot ot ner rovi
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Exmiplels Ybﬁzrrgesmdzs &dteyiees fon @yj’e&ﬁwlybbandmg e war¥ absorbent
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The greatest issue with using glue as a bonding method is its ability to bond the
cellulose layer to the polyethylene layer. As a large proportion of glues require
roughened surfaces for bonding to be effective, it is thought that the surface of the
polyethylene layer is too smooth. Whilst the bonding of the polyethylene and cellulose
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d— Space
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Adhesive

Catalyzed

polyvinyl
acetate

Bonds to
almost

anything,

Bond is weak,
cellulose and
‘evolution fabric’
can be easily
pealed away from
the polyethylene
layer.

Bond is weak,
cellulose and
‘evolution fabric’
can be easily
pealed away from
the polyethylene .
layer.




Sti k-Back Acetate wal |l paper glue. cellulose and only
"evolution '"evolution fabric' fabric' can be can be
weawshs3osenoved. peal ed away fromthe pol yet hyP@nau2004/001706

| ayer. Selley's 96% high Miltipurpose Bond is weak,
Bond is weak, Urethane bondi E% adhesi ve; 'evol ution
fabric '"evolution' fabric Bo | socyanates fl exible,
and cel l ul ose can and cel l ul ose shockproof be easily
pealed femain bonded. water, may Tron1tne TEMperature
t gh er . i - e
E‘gh}c@ V@Fﬁ) ﬁ%&ﬁg Sﬂ%&m oft” No bon 9;? ween v&%ﬁ%g‘?&%ﬁﬁm
50 ”‘nn"l, Feathet oY aym“ap h Diars G-ye
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@ye el nye al most  devatenresigangnd ]éﬁfmsul ose and | Jagers.
acetate| anything. |'evolution flabric' 'evol utjion
Sedlbyisc' | Adhesthae dabsdiecrtasi | y| Band eweasi | y| Bead between
Iagai frppaspeal ed gvsayed dyathetibe @‘Dlhkﬁ& Byd ene { b&lulose and
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I@%ﬁ@fdbpt i on Snear ﬁﬂﬂg s§ﬁ’9ﬁ cati OQehiRGXd and
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Bond befween Liquild based base/d®®yht hetic cell ul ose
and cel|lulose and |Nails - adhesive rubber contact
Nertgret hiyLispid pol ydtlBgrdene is | Bond between N/A
Contact | Hydrocarbon | laminated cellulose and
Cement- | s and Methyl | plastics, wood, | polyethylene
Industrial | Ethyl Ketone | metal, leather, | layers moderately
Strength aluminium, strong, although
rubber and ‘evolution fabric’
canvas. may be removed
| easily.
Humbrol | N/A For use with No bond between | N/A
Poly styrene plastic. | any layers.
Cement
UHU Stic | N/A For use with Very weak bond N/A
paper, between all three
cardboard and | layers.
photographs.
Selley’s | Part A: 100% | Multi-purpose | Strong bond N/A
Araldite | Liquid adhesive. between all three
Epoxy Epoxy layers.
Resin—5 | Part B: 8%
minute Amine
Chemlub | N/A Pressure Bond between N/A
e New sensitive cellulose and
Contact contact polyethylene
Spray adhesive layers moderately
Adhesive suitable for strong, although
bonding a large *| ‘evolution fabric’
range of may be removed
materials. easily.
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Fast Grab type building | ayers strong, weakened and
adhesi ve. although 'evolution fabric' 'evolution

wo a5i083955ray be renoved may be renoved easily. PERAUR0P4/001706
Norton Liquid Bonds Bond between N A Cont act
Hydr ocar bon | am nated cel | ulefée and Cenent- s and
Met hyl plastics, wood, poly yl ene Industrial Ethyl
Ket one netal, |eather, |ayers m)derately Strength

N 0 T e

For use with No bond betvveen N A Poly styrene plastic.

b ond h\@&%& pa plg8 &%@Et ween %’:\rb r%)r%g g&é g#ﬁ‘ﬁgéﬁ”a{ ﬁle\é?ﬂﬁemmwn

UsEZeYaEIoup ERCSERca pTch whpreakpuad pe be madeguaigsfor transporting and/or
s%‘mﬁwmgoﬁﬁrw&ekamséﬁ&w@h Ibteﬁmlu qui d

ree in -
5 B PR BB og G hreP M 5 e Htore SO fabric
limiw\mre habed ew Befisdting visouck | dnd| fad e:hmugh Gonteomatic laminator,

h&g)@(,grcgoge ‘L%Eé E%(ée r?B%rﬁ%dadhes' ve |l ayers noderately

hest ve sui rong, although bonding a |arge
' eld|anpthen lmale;cpssﬁll attempt, the polyethylene, cellulose and ‘evolution

fabric’ layers were positioned together between sheets of ‘butchers’ paper. A hot iron
was then moved slowly over the surface area of the ‘butchers’ paper allowing heat to
-penetrate down through the three layers. Bonding of the three layers was not achieved,
however the ‘polyethylene and evolution fabric’ layers did bond to the ‘butchers’ paper
In a further attempt, the use of a linear heat sealer was slightly successful in
bonding the three layers. Whilst bonding was achieved between the polyethylene and
‘evolution fabric’ layers, it could not be reproduced after the middle cellulose layer had

been added. It was also observed that the ‘evolution fabric’ was highly susceptible to
tearing, particularly around those areas that had melted and bonded. ‘

Example 10. Effect of packaging material on the quality of citrus fruit during
simulated storage.

Citrus is an important crop that is exported primarily to markets in Asia and the
United States of America. The primary post-harvest problems associated with cold
storage and transport of citrus includes the 10ss of fruit moisture and the developmental
expression of chilling injury. Both conditions limit profitability due to the loss of
saleable weight and the reduced consumer appeal from decreased fruit turgidity and the
symptomatic expression of sunken and often darkened rind lesions associated with
chilling injury. The aims of this experiment were to test the effect of the packaging
material fitted within fruit cartons for minimizing both fruit moisture loss and the
subsequent developmental expression of chilling injury following cold storage.

The experiment was conducted using 24 cartons each containing 28 replicate
navel oranges of cv. Lanes Late. Fruit within cartons were arranged in a factorial
design to test the main effects of internal carton liner type (lined versus unlined) and
storage at a 1 or 5 °C environment for 56 days before being transferred to a common
observation room at 22 °C for 21 days. Fruit fresh weight and the incidence of chilling
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range of may be renoved materials. easily. Exanple 9.
Unsuccessful prototypes for transporting and/or

wa@r@siosysper i shabl e goods Nunerous prototypes REEAB2004/001706

prepared, before arriving at the claimed invention,
usi ng vari ous processes mhicg where found to be

i nadequate for transporting hd/ or storing perishable
goods These are described briefly below In one

R34 FEER St Ao Rbere sl YPUMUAETS: aBF HURPRR, 300 of the

ron Tabr ers were plac ting
mmumeahd Chalting Hinjsg Waawconqd d:md @nltbmnumb@r of ffﬁWe@ﬁﬁCted per
heRg of the three layers bonded. In another

unsuccessful attenpt, .the | ene, “cel |l ul ose and
" evolBi¥ fsnerdagd the: expérjasnd Qe i%p She% Pkt pg yeiPrgp temperature
et m@mﬁd&ﬁﬁbﬁeafon Buit ahsistare p8ge Mndifidasit frit Qﬁld/\/ﬁs cartons with

L e R——

1217@&@?1&01334 (M%}sfdram&dmed Butoais egerghe Thday permd | ayers

evoI ﬂ on%fhllnﬁi/ff beo aé/(\g %gfu I%Fgoﬁg'l %{Et{iﬁl ut A oportlon of fruit

vithesymptonzs diffferadesign lcaélﬁmbetqutm lipse types Rul potdgiwesagemperature
ﬁ&ﬁln@ﬁts tﬁé bAdbt the %Hﬁ&ﬁﬁe’ilftdl etibd, Q@Efﬂxﬂﬁa&@% &% Truit in non-

Jé%?v‘f/%isftﬁ%}? ARt %?mgiﬁi’l&dw Sseray % g gt in MCT

Hﬁ&i&wkmsaﬁpwyahgm@ﬁmﬁs the niddle cellul ose |ayer had

fb :gpl Igf&df\%g%edh %ﬁ\ﬁﬁa Sa%ﬁi Fﬂctgr v ﬂ%&etlaztafrﬁlpemo?s\f@emﬂ)&n and the
eveldpmental leyprassoomef thlbsg inguiya Shishig idup seltheshainignaneg of a higher
Q\ﬁrﬂgﬁ@ le‘@i%#aﬁleaowltﬁﬁfl\ﬁ@tf HcdRaskAg b%u%lﬁ{eﬁaéar@ﬁs Chilling

e quality of citrus fruit during sinul-ated sto
B SYMPIORTATE PSR Peivey epiralaied with TRTBPREE 198 At ‘i%rl§/ the use
%)_ﬁM@I K8&S chil pﬁtﬁﬁl@ ARdddan Beddfik be dotSbraYy @ﬁm?ﬁmﬂigéﬁhﬁ gurgidity but
e mary post - harve associ ate
0 Aserra PR e Rare R ol TSRl bl oot illing
frjudyt .IIIIOD.ﬁ(ﬂl.]mm dhelcdrmmential ebopitha MCT dinpr sstinomwoold be expected
15 9Bt s LGOI LI, @B SR o
@@d]mrmsedeq@p@anerfdemd é@rrlé%l'swlh%f finit at hegoatofsalfd the

synptonmati c expression of sunken and often dar kened

ind |Le S asso wth chi) The ai ns
Eamle T, Rewpaiey Chilontss fr@pifird Shasaereds | e
packaging material fitted within fruit cartons for

m ni mgéﬁ,erg%g(bortqu ftg l%vsl'eti‘e: ggllfg 150 | e?&m%dthemﬁeeﬁuﬁkf@g% gﬁﬁosphere

devel I eSS 0 oh|I I'ng i njur
ol chudiflowage. Thbdireixpes idesignednios d@tmu@ttb@ lmfblenge 24 a range of

8§§r§éﬂ”§on% tﬁ)ﬁ@ g, 2894 8R! the AbFelOpU&lt G GG Q}Tac‘kfemng and

Lanes It wthin cartons were arran

5011‘%‘@136 PPY&PPthg}ﬁla]tna dugiag stopagerdng seqond @{:gerglpen% was de51gned to
ikt GhBhbr 0 6:8/8eh baREenfratidas tdsialinvkes forsation oNesdjtilardmpounds

which may influence consumer perception of odour and taste. The third experiment

was designed to test whether the presence of high CO; concentrations at low O, was
detrimental to storage life.

Methods
Freshly harvested cauliflowers were defoliated and measurements were taken of
weight, colour (by scanning with a Minolta Chroma Meter CR-200), and bruise
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storage at a 1 or 5 C environnent for 56 days before
being transferred to a commopn observation roomat 22 C

wo 005658985 Fruit fresh weight and the inci denceCDAU2004/001706

chillinginjury (rind break down) were assessed at and
77 days fromthe start of thﬁ experinment. Chilling
injury was scored based on t & number of fruit

af fected per carton By the end of the experinent (day

EFbip) |Gl ToRR B R URT o ETRE AL o pper e
Wamusedhellmeutlme bmetocﬁ ise eantdindvidd ensyre high lpmidity. Perspex lids were
ARRLAXEERh & %1 %g‘?g}@the goﬁaglgljsehnﬁjthg c@ntélfleﬂé“%e?é Ha8e airtight with a

comaared W t f.or non-1J ned

vheangrigaloyRs agaiis awi waglreéf@wbéun@ﬁhmqmgg iofjther ﬁphcone and might

ﬂﬂﬁéﬂdeetﬁe \Whiilfdwed |ﬂhy§16@§$f n”%ﬁ@ tc%gﬁidemwf@fé fllxded OROIrhidified air
ered signifi.c

f tl
g i 0 TS, DL, S SRR B Gy wio
didmaﬁah gasahixtives eéapénqumjt dlo pyeid lyhoxapghook, lowt @] tyeadnests were

%{Plilfe{i lfﬁére#n@ntgl T 1% b tl'i‘rﬁ g&%@h?ﬁ%ﬁ%’f@%ﬁl\&{us This was

nj ur ereas on ruit
4 pnbmgc@mean@nawbme e an@,gdﬁﬂ watainte Or #8d GQur eonsentrations to

St 0is0ardf ypebitdE CRuds! by tregﬂlémf}t YhiShin® Sthe adithobplRre within the

devel opnent al’ expression of chilling injury. This is
ERILAIPEISt he mai nt enance of a higher humidity |evel
contained within MCT |lined cartons versus unlined

@%?Ifién;eg?‘%ﬂl éaﬁ | %Su{ﬁ%flzf%{ ﬁ%&n%l ‘?an%ug q%lrhéa?%nto{s})\h%@é inside
010 Mconiaineex.s can provide this dual beneflt of not

eYnfiB Nt Al HRAG frui t turgi ghdyp Rut al SO deehhasdibgide

Ul T© | UDD | caurtl U [ UOWCI EX[JI €551 UTl
| Bvel s of chi0%ing injury. |h0@6ncl usion, tH&o

mrer ci al usg J the MCT |ingpqsystem woul d obge
expected to Iea to hi gher proflts as a result

i hicr eased sa) 28e fruit fredhdSHd ghts at ou: 1t;&)rn and
j ;Aicr eased conmr demand forghogh quality fiuik at

t hbe point-oft Exanmple 1 sponse of.

Cgul i flowers f fodified at m%é‘éﬁg’res Three € %96/?| ment s
Wer e perf or nedlirtaonekpherem ne t he i deal st-orage

at nrosphere for cauliflowers. The first was designed to

determ ne the influence of a range of oxygen
conceft cendeotraticnrern measwred with psingla KEta§ £ opraenin ageh container.

9&&5{41 B BC&RY 'a&ﬁus"i‘ﬁ% FOASIEE R erd 8IcAGD trb @iy Ofhe G dutpits from each

duri nghstora The second, experient was eS| gcq}eﬁ Iﬁ 3.10

cTRYT Id\aByYatIPegeh UERE ARG SHANTRE isaQ
E@ﬂtﬁﬁ’él RO faty Slag ldtérecoa OemUntbsOWd bt ions fifoliealibeation curves
éﬁ% %geﬁe t| on of odour and taste. The third
PRYPERT CHASTHEE i gned to test whether the presence

of hi Ghe etmesphére dteatnrentsavete appligtsfod dordage at HC fodlowed by 5 days
ol 95@98ndd bft: %H&pgfconsumers evaluated the cauliflower quality prior to and

after 5 days storage at air atmosphere and room temperature. Treatment 1, which

consisted of 0% O, was removed from the sensory evaluation, as cauliflowers stored
under this treatment were rancid, and not suitable for consumption. Cauliflowers were
weighed, scanned and assessed for bruise severity before consumer assessment.
Cauliflowers from each treatment group, as well as a repeated reference sample
(Treatment 4 = 10% O,) were displayed in a randomised order to the group of
consumers. Consumers were asked to rate the overall appearance of the cauliflowers
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Freshly harvested cauliflowers were defoliated and
nmeasurenents were taken of weight, colour (by scanning
wowak/0s898 nol ta Chroma Meter CR-200), and PCT/AU2004/001706

brui seseverity. Cauliflowers were placed inside 110
litre containers and noi st paper towel was used to
line the base of the contai n3$ to ensure high
“hum dity. Perspex |ids were clanped down to the rim of

BB RE P GO pBE 5 P Lt tiion n
apeinregkethe curing of the silicone and m ght influence

th
f ES%@gé \ﬂfohﬁyﬁﬁ rw&@%? gfég?hrte& e a%ﬂ&cﬁh %?Ee;f etW?:P? Conspmer group

taen; dnitigly ravgard hengaokedo rﬁaa}pflﬁsf 1%0%99@1 o1 s fivg treafopgpts groups
%% hs%enO%f Ils% eﬁcszmwow Bhus (a%dfeﬂehéwi‘e ed Janpl¥qilovs O2) was

B o G oo e, G o s B o pgarance

@ddm@,tt_laszouﬂlwxsumaﬁd o givt gemgal@vpendnmewheraheressane ai med
to nmaintain the and concentrations to within 0.5% of

speci fied values by regularly flushing the atnosphere
Resulisn the containers. Table 6. Certified gas mixtures

used I‘r?brrfﬁ'tﬁg @ of dhd OsriRaL falieGhuBiioRER MaA %Sqdaﬁﬁy' fdex of less

110 cont alners. Treatnent C)( en Nitro

B2 (roalleptl  b3% GUKERn SO OGBS pauaect i, Sy elppogent of

&fd b%c‘f(eﬂlﬁg 2%oF Bx Bt 1 dftct B65dal caMTRvedd $fofed0A% BC And 21% O
ere - tration as

Rid SRR Sores of ol ab ERHER FREREGbbi dpRhe ToP Sigort was a

savgritysscpreoof Aodit 0By the ssattity of pmddqla&emhg wasgedyned Hy 50%

Lﬁ@ﬁ%@“éﬂ @ c%n?d rﬁa%g%&?g@ea\?f 76%%1%@&; 8 239 featment.

runni ng ant ec t war e. dat a was
Ak thag P@@hthélcﬂ‘d&lqwﬁbwé@lﬁlﬂrﬁlﬁé% le rsaler om caI i bration

cur \{:/l ?Fhéi‘@ ;‘(@A\EEOIR? digh ﬁil'caﬁtg&?feﬁéh% G - thf' agality rafa}a@ @eRberately injured
i ed for S a 0

Ged g e aht gonrol, SuiiBlerT AlGhelt e Heypl poptcd

iﬂjmasawbnefdvmmt theralwdsya highalegtes cﬁ‘ruﬂrchblaekenﬁlgjén}sto background

ﬁl})\gﬂ%g %@Eﬁﬁhé&ﬂ%ﬁ%@@ﬁ# Ve réagkg Qag(@:/t éngﬁﬂee%%é\c}gc bfe visually similar

ththosestersdyat 8%aPuatipwaverathe cadiflgwanaotdst 8 ed: l}waé pery strong

bRt 884 m%‘aevﬁﬁﬁdé@ﬂsmdany%ﬁh&qhvo‘i%rﬁé@ hr?t}fe%(penment After

consunpti on | owers wer wel

d
@85 s SRRSO B PR es and Sansferred to
a$%eOs BRNLS °C curd blackening proceeded at a rapid rate and all cauliflowers were

unsaleable within 5 days.

The quality data obtained for the duplicate samples (10% O;) were not
significantly different. However, unlike the initial visual assessment, the consumer
panel did detect a significant difference in quality of cauliflowers stored at 2 %
compared to 5% O,. Additionally, the consumer panel found that after exposure to 25
°C and 21% O, the appearance of the cauliflowers stored at O concentrations of less
than 10% were significantly better than those stored at 15 and 21% O,. However the
actual values (score = 6) were much higher than the acceptable cut off point for
marketing (score = 4).

After the consumer panel had completed the visual quality assessment the
cauliflowers were re-randomised and the consumer panel was asked to assess if they
would purchase the cauliflowers that were displayed. In this case the consumer panel
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consuners. Consuners were asked to rate the overal
appearance of the cauliflowersand then consider if
t hey woul d purchase one if it4%ppeared in the sane
condition in a supernmarket. 20 g portions were then
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evi dent, tEer was a high degree of curd bl ackening
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imlar to those stored a 00 .. ver, the
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better than those stored at 15 and 21% O . However the

Results

Cauliflowers stored at 21% O, produce very few volatile compounds with only
small amounts of beta-Myrcene and D-Limonene detected. At 2% O, octane and
ethanol were evident at short retention times and ethylbenzene and methyl-butanol
were detected at later retention times, 6.5 to 8.2 mins respectively. These compounds
are not expected to have a strong influence on odour. At 1% O, an additional peak was
detected with a retention time of 5.7 min which was likely dimethyl-disulphide. This
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actual values (score = 6) were much higher than the
acceptable cut off point for marketing (score = 4).
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qual ity assessnent the cauliflowers were re-random sed
and the consuner panel was asked to assess if they
woul d purchase the cauliflowéts that were displayed.
In this case the consuner panelwas allowed to handle
the cauliflowers and snell them f they desired. Once
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Lpect ronddstdne cove) . Reft s Caul iPHeWers stored at
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33 Ethanol Ethanol Ethanol
5.8 Dimethyl Dimethyl

disulfide disulfide
6.7 Ethylbenzene Ethylbenzene Ethylbenzene
7.5 beta-Myrcene beta-Myrcene beta-Myrcene beta-Myrcene
7.9 D-limonene D-limonene D-limonene D-limonene
8.2 3-methyl

butanol
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were detected at |later retention tines, 6.5 to 8.2

m ns respectively. These conpounds are not expected to
have a strong influence on odBur. At 1% an additi onal
peak was detected with a retention tinme of 5.7 mn
WATCN wWas TT1TKeLy di netnyl-arsat pnrde. T sconmpound 1Te
R&iFBUSHh i nf uQ%%:le on odourl”Several otR& sul phur 21%
Thnd ai ning (and hence potentially odoriferous)

conmpounds were detected at 0% (Table 7). It was noted
_-g@&mj_&n;aj_l_pgalza oceted Wit h retention tines
Bet ween Siéxambit 1@ci@ min. These conpounds were not
i dentifi eeﬂ }gut may contribute to odour. Exanple 13.

Ef fect co % %t i on on caul i f1 over respiration and
4él i ty NeiohatblylFr eshly harvested, "Prestige"
caul i f1 ower re defoliated and stored in HCOL
contai ners. Each contai ner contained 16 caulifl owers,
¢d8si st i ndexsmethi®ieui sed/ abr aded and 8 non- brui sed
caul i 1 owgye, arﬁgietﬁgqi st paper towel to ensure a high
hum dity. A perspex |lid was sealed to the rimof the

i S and silicone. As

acetic acid rel eased fromthe curing silicone may

i nfluence the caulifl ower physiol ogy, the [ners .,
vere Ft &Qﬂsé‘a“RHOPhraéﬁer%rFLm%sﬁfﬁf)W tg ré flﬁglef@g{ %245‘3“501‘ in each
bentaiser. Régdlpvalaoutput ftem tht lsewers weredreasivddiey ADAM-4018 units and
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pgalicillycwith a0 ANRIcorBEt Ryftable Lathwnt BiokidspMoaiter] Quality was

Rd4BRed 69 RnSEhSr ]I?ﬁef‘bé'f@lq tRé ek;ﬂ:gﬁﬁerﬁ EOR 'EHJ&H?Q&&@SMV??IS storage
0 outl et tube o

the punp.and a n K to allow mass f

Bt oo WithiMagh o V%éﬁ%rz;ﬂt 8t Chyndiipfte,3 idays. stqrageat room temperature
ashRadnens Tiad xperigemf consded dfvd T8 1eeslePhigh la@dtiew) with 2
Elclﬁslilrtl) ﬁ%mv\gl | st the remaining three containers had

Ro S ub 8 agent. Table 7. Range of volatile

conmpounds found in the headspace around caulifl owers

fbangd at 0, 1, 2 and 21% 02." Retention 0% . 1% 2% 21%
Time (mng) 2.1 Octane Octane Cctane 2.8 Ethyl acetate |
3.3 Effanifluensmanel €Pnasercenirgiqy nen heguliffowst h(e consumption

(reddchingRlEiteSpirdtioh® was evident from very early in the experiment. Figure 8 is
a plot of O, consumption rate of cauliflowers during the draw-down of the O, within

the container with high CO, (CO, concentration increases stoichiometrically with O,
consumption) and the container with soda lime (low CO,). The O, consumption rate at
20 to 21% O, was 0.6 mmol O, kg-1 cauliflower h-1. O, consumption rates declined as
the O, concentration of the headspace decreased. However, the rate of decline was
significantly greater for cauliflowers at high CO,.

The O2 consumption rates for the low CO, cauliflowers were corrected for the
influx of air through the 1 m length venting tube by mass flow which occurred due to
-the change in partial pressure of the atmosphere within the containers as O, was
consumed and CO, was absorbed by the soda lime. At the steady state O,
concentration of 2 %, the O, consumption of the cauliflowers stored at high CO, was
42% less than the O, consumption of cauliflowers stored at low CO,. At steady state
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-met hyl butanol Retention 0% 1% 2% 21% Tinme (mns) 8.6
Hexanoi c acid ethyl ester 10.6 D nethyl trisulfide
10. 8 Hexanet hioic acid net hyl43est er consunption rates
were measured with a single KE25 O sensor in each
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adn titeeiiigh @OV dogtaificss ﬂ)M@sdﬁf/d, vvar e. levels vver e

noni t (&Sp&l 9 t% ¥h gilrated%@h @bclaﬁhﬂowers ata
5 &

Car bon OXI vvas assess

@ulisuindexpeindl4 b@d éhee 1@ @x ﬁéwliﬂmvﬁtrs @bﬁn%ncléwce,aﬂwehlgh CO,
@a%hﬁ@‘)(érsssxié}% %ﬂﬁ sBitatAdEdP the Expobd ahvker Wh&%s% Hw @Cgr cauliflowers

and after ys torage at. roomte ture 1% QO ,
wergnsuigable riﬁérﬁl Terses WRLHs® PR GBeT &éY%Of Hipigee Attt % 02
mmsw(mgmi;r uising treatnents. Results The influence

concentr ti r O cons
(pr oatin e g sl Pl iBHehen 8 oncarBEp SERIGB Ry hieh and low
€@ cauliflowens experinment. Figure 8 is a plot of O
consunption rate of cauliflowers during the draw down
of the Owthin the container with high CO (CO
ecdesionsalrom Exapplesdddg 13t oj chi onetrical ly with O

com smqiovsm)e (0R6IcBEhE RRIBNOLES Hirl bleRetEng bfmg(tb cm%:@_,z storing

he O nption rate at 20 to 21% O was
%9“9(1 o‘fe@aag(}/; éwer h-1. O consunption rates decli ned

asOthee tharc thecenitivat éffect of 1dvh exhemdsp guditgethereasadno discernable
e Yofi" ’en ql}g (%e'f‘u fsﬁlgﬁ %L %&%tes%&neeﬂu&af&lb\éﬂgfa%w cooked

or cau consunpt I on
¢3alﬂ1§1§WTetﬂr t he I ow CO caul iflowers were corrected for

§ heurd respiration rate was dependent on O, concentration and at 2% O,, respiration
was 75% less than at 20 to 21% O,.
e Detailed analysis of headspace composition by GCMS indicates that at O,

concentrations below 2% volatile thiol compounds were released which had the
potential to influence odour. Compounds released at 2% O, and above were ‘non-thiol’
compounds and were unlikely to have a detrimental effect on odour.

e High CO2 had a beneficial effect on cauliflower storage by inhibiting respiration and
reducing the incidence/development of curd blackening.

Example 14. System for controlling an oxygen concentration of an enclosed

atmosphere containing respiring produce.

Figure 9 illustrates a system 70 for controlling an oxygen concentration of an
enclosed atmosphere containing respiring produce. System 70 comprises a
polyethylene bag forming an enclosure 71 which isolates the enclosed atmosphere from
an external atmosphere. The polyethylene bag has an opening large enough to enable
the respiring produce to be stacked into the bag while on the pallet, and sides of the bag
have been drawn up around the stacked produce and the opening sealed in order to
form the enclosure 71.
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influx of air through the 1 mlength venting tube by
mass fl ow which occurred due to the change in parti al

w@e@ss5a985 of the at nosphere within the contai NPCEAES000001706
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the steady state O concentratjon of 2 % the O
consunption of the caulifl owd¥s stored at hi gh CO was
42% | ess than the O consunption of cauliflowers stored

he O
o el Ssteln, T iR, S tef ket 25 Sisneh' S22 prpducsgl by Figaro
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g bengasredat4 seoondn This §bwar§aaﬂb eprtigigus ipdicagign provides for a
%@Mﬁtlall}ﬂﬁﬁﬁsﬂiﬁie t1@30nk® tbOtheb Giﬂfgeha%rﬁﬁﬁ'trﬁﬂ@lk eFiﬂlmg below the

liflowers., . Curd respir.ation rate.was de
GSemIRET | inioil conSyiteta) (ek O TRIGS 7Pele predftemined

‘mhxﬂﬁmh 0012333%1‘@1011 letels think ellowaing|tlysosygeh chmmdﬁalaﬁeto be maintained

SEPOBLY 90 tesEARADTHEIEE 23 a8 256095 SR Bl oxyaen

volati ease
mv@emtrﬁélogadneaﬁmeamemoﬂcmf% é@u d eo%mraent@@n@ ¢ AR gccuracy of within

1% 83¢ StboRlorsék ANHeRRYE fd‘i‘et'éﬁl efdfli?e chin ?Ensaﬁ@ﬁrpﬂlé%ﬁg for use of
and re unl.i kely to have g etrlmanta effect on

%?&6% 2 inpjagyingtgpanesaiure QBAEENE al ef fect on
caul lS;Psthrmstmﬁh@e cbmpn@d%l bnumg»mm Pi3r dbit @ungidg the external

reducllP 9f2{6 g&?ngllé sfe ee{t%)g)v eg? l\X{ugaén %fﬁd%g‘%fg eﬂl & if‘gprfcianqsql' the Qz
aumcmﬁtm bynmass dlovencTlos euingt 78spheparatednemy nwhen an oxygen
;&ﬁzgﬁt&a{d& fﬂf QL Celobed %ﬁo%:hb}el it Béle% g ﬁﬂé&ét&%ﬁ A 1 inimum

or contro I Ng an oxygen oncentration of an enc
eanesRipione dbAtRHTN 1§ IRSSPPY oTgoRly Gl perionsyk thenfimpe, and thus is

ﬁﬁm@mbﬁte& a8 PRIV pbiit sat@erp@gelfaﬁbﬂnam PuRdp refGikiag uv-gel¥ batteries or

Slmlﬁlllj as asl%lo%ftere guptply {e il %lge grtegg% %Hl%oglmen? e pump requires six D-

cell batteries due to low storage temperatures, other embodiments with application at
higher temperatures such as room temperature may require only around two D-cell
batteries. The very low cost of such a battery operated pump and D-cell batteries is a

_significant factor leading to the commercial viability of such atmosphere control

techniques for storage of produce on a pallet scale. Examples of such air pumps
include the Hagen battery air pump (1.5 V) and the Sonpar CP-900 portable battery
pump. At room temperature such a pump is able to displace greater than 20,000 litres
of air over 4 days using two D-cell batteries for power. To meet the respiratory-
requirements of a 750 kg pallet of cauliflowers for a 21 day period, a pump would be
required to displace around 7000 litres of air.
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sides of the bag have been drawn up around the stacked
produce and the opening sealed in order to formthe
encl osure . The system 70 furtfher conprises a KE-25
oxygen sensor 72 produced by Figaro USA, Inc, of 3703

West Kk t 3. d Il ,. 600
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[ ncor%g%atees a thermstor for te
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Pelmcehﬂymdvaetagmewherratth@ istdyggaraesterh lipwor Famsppriatpory Storage of
k& ﬁ'ﬁl%r ﬁ%&ﬁ’ceoghﬁe ?ﬁgacpbé”fy g@@oﬁ&‘ﬁf R U ifiikidd Between the
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LM TN TR NIRRT p—
preeseitsed mlmmtphfmai Imdeed,pimnh) diffipior fasthed pedidee ke time for which the
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Msﬁﬁl?%omterrperature may require only around t wo

D- cel *Th%’ Bbhtesliee 974 13;&8& dYtoLt%%V\fo%ﬁﬁt with SHfmal Mér%ﬁsumpuon
operate ce atteries is a i ca

e %&nﬁ@ Rastst ﬁég% § aicheu dipgran ?cgrgtE? cariealier 74 used in
aitem»stehe’r‘(hsmm indtigure 9. While the output signal produced by the controller 74
is suitable for control of a solenoid valve, this signal may be used to produce a suitable

control signal for a pump, or alternatively the output stages of controller 74 may be
altered to produce such a signal.

An example of the oxygen control given by the system in an enclosed pallet is
shown in Figure 10, showing the system to be successful at maintaining a given oxygen
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techni ques for storage of produce on a pallet scale.
Exanpl es of such air punps include the Hagen battery

W@eesp0889p5 (1.5 V) and the Sonpar CP-900 port abP@&I/AU2004/001706

battery punp. At roomtenperature such a punp is able
to displace greater than 20,000 litres of air over 4
days using two D-cell batteri4s for power. To meet the
respiratory requirements of a 750 kg pall et of
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be around 2% and tests have shown the present system

operates to maintain the oxygen concentration within
MetB¥dof that |level. A venting tube 75 all.ows mass fl ow

of e S of . th n I .
oper at i g n g’g‘ie?‘_{‘%%‘%g E%r% %ghdll%g?d\’/ eﬁ?tlﬁn %B’?Sa#e‘? 7%1u [ Hsaﬂ?med pallets
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ceﬁl?ﬁoeﬁﬁ@h &Iel’diﬁdf@d‘ftﬁﬁieme Tél%t.s Wf(’;lﬁﬂittﬂﬁfen&dﬁﬁﬂfsﬂ ﬁd@re{’ﬁﬁ@’té‘ thré®layers of
al | ow egre e encl gse sphere fromthe :
8 oS5 e e eGP AFlD DR ZoPth e 93° WAre ey standard
fibeefodard bgxesp v of whichsvasUotatasor edchdsyer afitheypatlbio UAssessments of
L . . Avoi di ng novin arts
TS 108 O UEI P REER RS, oy i ey 15 -
par t i ‘clihatrge sizndard Boreboardhieteseviiiha the pillgheons frompeachdayer).
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at nospiikree pratotypal beded godioatsilel thspalidpan a rate of

SPhH S10% A |
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BPRGARatAY O Ul IRorB ] OF&hsgl oSPher e, | ndeed, such

| ffusu(gin_ further “reduces time for which the pgeggeél
73 i shdditjanal & sepsese W Plecrdiowipide theucartons (wWithin ke pallet)
ih itee PEIIEYe ofedeh [058E6f Box@k. O, sensors were also placed in the headspace of
one prototype 2 lined and standard carton per layer. Three temperature and relative

humidity probes were placed within the pallet; one probe was located outside the boxes
on the top layer, one was located within a prototype 2 lined box on the top layer and the
other was located within a standard carton on the top layer.
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the system 70. The controller 74 is designed to be
robust, with a mniml power consunption and with no

worewsnasgoparts. Figure 15 is a circuit di agram POT/AUR®4/001706

controller 74 used in the system 70 shown in Figure 9.
Wil e the output signal produced by the controller 74
is suitable for control of a%blenoid valve, this

Si gnal may be used to produce a suitable control

% al for a punp, or alternatively the output stages
g?—&éntrol ler 74 may be altered to produce such a
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@%%SPdﬁfL‘ios&’G Oui sleeyp 103 thegarfogronge tl@m)@tsamz nes & bonded to the
H)?é E@ Fl;erwtoﬁgbﬁﬁmgfaniﬁfuM&E;ﬂ ﬁl@ﬁﬂh&bttﬁ@ thdaiffusians cﬁ@@éﬁ into the
of, hal f-si zed pa al r oxi ma
GrioBa. T PaREPER, 2 e rGBRER § 1P YR it blHiaRe wifk%a loose
itimgr hletteof lamickieused thheutfate ef theppreduee benerh tthe outer sleeve.
TR0 tv@s rhoadlf[’ec au? nfpg%gﬂééhﬁja?gﬁ] of{hel a@mBg’rﬁhgm witfifn! tH? Bictotype 2

Sl X boxes o

a6l haxspritosrperimentd andithe gempinder ofithe tewesimaﬂett (R egur@ Wed
pal | ethd hestmene efedtdoRembanat Jo&f weRXgmila st tHef fntsh and second

boxes wer ot ot 2 lined however there were

SRRTISPE T DheSaTh GosaeiEhenin STORRTS. ot HeatgHag, cartons
@atdin' Damfslda)fhettbﬁt lpai T%tof thsis essgirnilerak thosesdtored it pasotype 2
I;i‘ﬁ‘egd %g@aé gbﬂg&%’ eloQ °orfrI$%r %Iag[h* M%?oner1$sr%of?ﬁ§r§%91ﬁ{ﬂ%wers stored
ingiderthe tenteth paléet pvast Proyioe the balrléhmms(essbmdamd oxereand 1.8% for
@a%'lﬂ]%‘évefsoiﬂ rStB%bQWeé E}M )e 1§ Three standard boxes

stored out al Three prototy (ge 2 boxes

st or dualiY rdeststeeampediatelnafic s o1 ?hetqf%%af frggtments on
yegitp aske Wik tihdlad goPbbthf ipedmehtdgl £s Swhs data are presented for the

second experiment only. At the start of experiment the cauliflowers had a mean quality
index score of 2, after 26 days the quality index of the cauliflowers stored outside the

tented pallet was 5.1 regardless of whether the cauliflowers were contained in prototype
2 lined boxes or standard fibreboard boxes. * The average quality index of cauliflowers
stored within the tented pallet was 4.2 and there was no significant difference in the
quality of the cauliflowers contained within the prototype 2 lined boxes or the standard
fibreboard cartons (Figure 14).

It can be concluded that the oxygen controller accurately maintained the desired
O, concentrations and there was no apparent gradient in O, concentration within the
tented pallet, except the low O, concentration recorded within the fully-lined prototype
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| ocated at the top of the pallet. Air fromthe punp
was delivered by a tube which ended approxi mately 20
w@ 008088953 rom t he O sensor. Additional O sensoPGT/WE2M®4/001706
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compared to 1.90 & 0.10 % weight lost from the non-lined cartons. Therefore, use of

the MCT liner halved water loss compared to cauliflowers stored without the liner,
despite the conditions being close to ideal for the non-lined produce. Moreover, curd
quality at out turn as assessed by qualified staff was higher from MCT lined cartons
than from unlined cartons. Curds from MCT lined cartons were more turgid, appeared

fresher and appeared to have a whiter appearance than curds from unlined cartons.
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quality index was simlar for both experinents. As
such, data are presented for the second experi nent

wo@riog/0shs5 t he start of experinment the caulifl oR€r/aUHME001706

a mean quality index score of 2, after 26 days the

quality index of the caullflomers stored outside the

tented pallet was 5.1 regardM@ss of whet her the
caul i flowers were contained in prototype 2 |lined boxes

or standard fibreboard boxes. The average quality

i ndex of cauliflowers stored within the tented pall et
Example P7 afebts dfenaistwescantrad ligen fndeaetpadt &draiiteomsecitms.t he
quality of the cauliflowers contained within the

prototype 2 |ined boxes or the standard fibreboard

car t ansirdhich 8kl fested) the 'a'bllﬁﬁﬂf e MOomained esimlikiAtizd M@ disorders and

oxygen control | er accurately maintained the desired
f@(l)tn@@ﬁﬂr@t loasa Sram cplwﬁe pépcmsl ﬁ@maﬁpar@m togthgdVaited iStates. The

A%%H&l‘? %H oﬂldus hll bty é) ne { entgg{ Qgtlf qnonfi%( qgﬂ%és tdl]éa té) it rind

COﬂCE onre

bwakﬂ@wp@&dbw@lsuw Rspebearihg 1durlihe écutll Ytorageechnd  transport.
rotot e 2 boxes could inhibit diffusion, which in a
® dftte Apaliy Prerameists that may @P@rnmpl%iarﬁwt moisture loss, an

E)Ss)tqféﬁwdi Igarﬂdil goﬁ QRCERE Jﬂ'fn;nor , ‘r?'la,fnp Ei?flone 1c91r PP @xéeg% of rind

not occur pr ot ot ype
dizoxdess sd\zﬁia&td]nnlhngugﬂryfromthe prot ot ype 2 boxes was

70W ss than from st nda reboard boxes. \
* e Rb BTty iAo anad Phe D Rerots e coxsgme T2 Washington

Iﬁ%l%édgee%nd BXReL ﬂ%ﬁ%ﬂ&%&&dﬁﬁf palRHc ARG 7085aRbA. NGalf of the
if the noisture control liner was effective to inprove

cattensquerki linedoritls therM € Tingd whale mhﬂj@merelxqjﬁmreqmnmd Wishant a liner.

he first trial ;i.nvolved t.he r of ca .
GRS Welbebiisd Ruf mfSioshiesy BEBR! fesfin, WAl Irg' GHRE Tavers being
&8 BBINRR ofMlodky! Brgtiflktd pacRedlatl d @fhs paikaY fabigpinaddrdFwestern

12 days of storage. Freshly harvested caulifl owers

Wé‘io‘éladéflétrﬁ]éﬂ aad shippeh adthantidelay yeqcep vessebfrem fdelaide to San

R0 SHORT DO oy 5,184 g i s

appmixirﬁzttehagﬂee ek aid ons pleee ihaodb(@ YCpswtapd foi tifurther three
4£§Q e and were | oade @g a zqugﬁ%ng cqnt ai ner

i raiaguality gag agsessed ot the,epd 08 tigtheeq West 4ok FOp8r Pered.
via ¥fe dayRnipbrat8a ahd ?él&'i‘&e ﬁ&n@lt&a@ﬂﬁ? Were f%c&r@le@iﬂ tYl@ cartons

hum dity and tenperature | ogger s installed inside
thiowgleut thestidpri leaveant mmmmtton gip eemprmasursudiffered flittbmbetween

t he, | J ed t I

Ef pePodtits Sbong SRt et oul A7a her Hina MRS e foo!
stdragd period, @ie dvieeagd Usrdbérair®in the @aﬂtcﬁwrﬁhii\i%ﬁ_i bERReeR\5e3 WOEC. The

storage tenperature was higher,in the lined

of aiFspaca pip Hebinaderaetoy refleted)the Ambienhcansitions navieraging 90%

. 0 | t
SR Ay 50 U B4 Bha U s M et v
dvbapedi R of 1 00ahmapghowtalid durationNof the @Rrpdrinvennt

aitt ?Art %Tg gn(li gf trhgle)aifaér\l/nelelg]tu@ug Ing %e unfmecie ga?rtro%g ﬂad lost on average
approximately 0.5 kg in weight, representing loss of moisture, compared to a loss of
approximately 0.06 kg of water per MCT-lined carton, from an initial average carton
weight of 16.6 kg. Fruit in the MCT-lined cartons were also significantly (17%) firmer

than those from the unlined carton. Chilling injury, oleocellosis and albedo breakdown
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between the MCT |ined and non-1lined cartons. These
conditions were close to the best possible under
W@ osesospracti ces used for export, and expectBCI/ATG2004/001706
result in high quality produce even in the non-1lined
cartons. Cauliflower curds fromthe MCT-lined cartons
lost 0.94 '0.04 % weight compllred to 1.90 0.10 %
wei ght lost fromthe non-lined cartons. Therefore, use
wafe élg@ dé@nfn'e&‘ ¢6r fAa ﬁ'@ﬂh eg QPMEJP%@ theiRnce and severity
cauliflowers stored wt l'1ner, despite the
ofcnllintg iojhwsy bed atpedd bsekdawn Wew s1gmﬁcemhlsr highrer lin theanlined
oduce. Moreqver, curd al Lty at. out, turn a
oSS WEFoRy o A ar g PR AL R eI RE Pleprallpsiibporaen dee
te@hdepps than fromunlined cartons. Curds from MCT

lined cartons were nore turgid, appeared fresher and
ap peﬁr\é@s canchaled feonthis experp métlrthﬂttctbe M@HR logr Q@Wdedrﬁgmﬁcant

1o 17- T | S
o Gt bt A5t SEioe R, P, T BRI agoificon
rédstienk iheuithhbistiye Wss! inerelkel frii Gﬁrrrﬁlesmr[ﬂ i Z)eerall meﬁuctlon in

di sorders and fruit poisture.|loss from citru expor&1
rind brealidorinadiserders. fush a@Jﬁh’t”é‘éE nyugy ind afedo Aealdgypa fhe absence

F'efféb'tsoﬂ RAURLEYof (ﬁeﬁeﬁg 09 %hgﬁ LooRGABAY Ehat this is a pre-
osses due to fruit r|n brea nmoi sture | oss
havestr comtitiaiur lmgresthgly sther ctgervation tthed redipedlot breakdown, also a pre-

R CRECR R, v ot o 1 JUC B BBty NRRGcd (i te lner

ptdbabl idhibitdd M8 Reure 164 frorfl %9 qS3kdeP 208 AwhidB may be an important
expression of rind disorders such as chllllng iI'njury

emmméﬁ wmssmaeof i dusorcbd @ehlgg 166! ofrelaive huaggity within the

nt ai.n ton ora an acke

O GtoBEhd S HE P RRIIT BER: RRAREE 3R (S PR Sfpment for
uqﬁbﬂtfmgrﬁaﬁﬁle@ﬁ)sy\ﬁ-bﬁlthé pad. with the MCT liner whil e the
ot her hal f were packed without a liner. Cartons were
arranged in a randoni sed bl ock design with the pall et
ExanepIe 18eTEds 6/9R68LNERtol Binf fobLSEWTh gF&pélst wer e
packed at a citrus packing facility in north-western
Victoria, Australia and shipped w thout delay by ocean

\é(e)?)?)%p gﬁﬁ;et'in e&%gﬁ%&ewgst a%?ﬁd ro)'u? ﬁo etspig'é% 8Pt ehgaﬁﬂer %\;ﬂhastored table

nsi gnnen arriv

griRg O Cafresr 1rﬂnﬁf}0pt56ﬁ§£imv0h}% age W ekplastitobaginside acfibkeboard or
in cool (6 C) storage for a further three eks, Fruit,
rglystyrege m%togsseéfél@d experipgnte fhergfore neampaipd cCaffopk having the

c%ﬁ%n&ﬁ#gf ?%Eblcp B5$ with cai agil}ﬁvﬁlg Cf Bhér. aglglﬁﬁﬁl &ﬂ)ﬂ{l\’i@ emitting

I'n t cartons roughout
pabie asd uﬂyn usék torvextend teestommige defe todi rtheifiuitt npreventingepost-harvest

fered little betmee i ner pes. du hi_ppi
diparSauTinD oA ts 9t gnd o, ert, i Bed B e JBAL Ty e, however,
AT d@@idkz%a%ésh VRETHER #a@ﬁﬁ&ﬂ 4k Quiphut BENSRWKIOE softens
ranged between 5to he RH of airspace in

and|blpadhes she Gmitr eMoeaweld Stllpéiual?@d&emedc@nbﬁ tapdassd if the period of
ST LB o 852 duri no cool

The containers used in the trial were dense polystyrene foam with holes to

enable cooling throughout. The grapes (Red Globe) were harvested less than 4 hours
prior to packing and were not prechilled before packing. All containers were packed by
‘staff on the commercial packing line at the grower’s packing shed. Eight treatments

were carried out with 3 replicates for each, as follows:



averaged a RH of 100% t hr oughout the duration of the

experinment. At the end of the experinent, fruit in the
warndosnossdstart ons had | ost on average appr oxi maRE€r/xuULn0%001706

kg in weight, representing |oss of noisture, conpared

to a loss of approximately 0.06 kg of water per

MCT-1ined carton, from an iniXlial average carton

wei ght of 16.6 kg Fruit in the MCT-1ined cartons were

also significantly (17% firmer than those fromthe

unlined carton. Chilling injury, oleocellosis and

Telbkeel d’lwmﬁin@wd/\%@ﬁtaﬂag@ coiuhborm ﬁoegaq‘kagecf grapes fro m
h mmac nf ~art ~Ano The 1 Ao = 'V

IJUL LI} Ty'JCO WA | oal l. UTTOS. LA™Y I II\;I ucn\,., O.Ilu OCVCI I l.y UI

Icier | i ng i nj Ury Goadoblikedplabticodgdown were  MCT liner
significantly higher in the unlined| cartons, whereas

%8 ifferencgs, were ({9und in |evels ef ol e 6?' I oé,ils
en the tireat mgnt'’s. |t was conc| uded fromthils

FERienbove (o udE'or ] ackvart Tontd G hEtcafBoRs |4

—Fhts—tnhnctuded—stont—fecant—reduct-ons—+n—fFruit
moi sture | oss, increased fruit firmess and an overall

r edU(HalfDBf ikhe [ daRBndicORERAN Sandhed lastidClne@Sand the other half
ch| I lin dﬁ@ and al bedo breakdown. The absence of

ey e| Theramapuas Of Ispipbrediggidenad GINAPY Sigiepn) was
V%?itgg 'rtogg&{téxﬁg}j% %@(N ﬁlﬁél’@\gféﬁlvgt* ﬁllﬁ?{l L zﬁ cgﬁ%ﬂjc %1 ﬁpr dstandau‘d 1s one

fall solphuzppaelrlaewﬂs kg box.diThe @rechilfing tadpaaidrenvhhsthindardiae0 °C, but

of the MCT |liner_su est d.that the_ liner proba

AR BiOMEE h%V%tdeﬁﬁ@u faming Hae dpdised é?mE%;ﬁ@re \lkﬁfos% packing,
HERYe P8 °@rﬂ)rédﬂ3iﬁ &é@?@raﬁ&%&d&&e&?@r afigci. on of this

di sorder. evel relative humdity within the

10 cart @astonﬁweug nghed hersevedyighiopriechilagent Br°6yore 8C 1 anidghen after
nt f i,nhi bitin |stu e | oss ,fro

{thahd Bt S s ¥rvisPis® el ey e At SR bunches

doRhted SE eXdht Fruft! BRES - AApEEdt R, BXNaFd dRdgeVaS nfediuinh @8mage, D:

out to test use of the liner with stored table gr apes.

Ieah dapagel Agabtrom gpdicgrpdewrndiyideddnigsadigidual hsrres gnd assigned to
e
g% Qﬁ% c?atc? Jeﬂ}éé; g?@@%gﬁggulgﬁhy&ﬁagﬁs it %P\Qr%tﬁﬂ"éc% spots, fruit
15 Wﬂ]lﬂ‘belmj?tls(mal arl fisit mdthomguld. tFruiteftdrankesh alumlage fypk/[?:'ﬁtegones were

l'iner. Sul phur oxide emtting_pads are often used t
wsigas e Wéo‘é’ldérg@eplfqpf)@%‘f forhgaghy damags, tER%\asniicHgas 10 enable

d&%tlatit&ﬁro\f%é { 9ERS ll lﬁﬁt Frdt) SFLﬁ‘@Jerm&@dth%q%/ueahty of the

were also used int however
mmek sthnsawtwsmﬂ)ag‘&sd thsletenhmtah@Shzeypw@Be oﬁmadat@ée quality. As the

SR SRR 0 et B SRPARE s P, o e
\Qﬁﬁ 8 Guphushad 3eLe %Véiuété@ 36 PQ rv&eeﬁﬁ( Gt%ﬁ%% Fhi aWRRYR- with sulphur
he containers used in the trial were dense

Ipﬁdﬁy@pweéiﬁél fualnatinn #t 20ovegkst o enabl e cool i ng
thro li‘gwo Utti,se-ll'_\lfqe% #LARE ?v[é’ﬁ%neg; c%LE r}s g\'\%er%llt)) Ahy g%v@& Joﬁﬁﬁe of bad

t han "4

20

quality fruit (Table 9). However, stem browning was greater in the MCT-lined cartons,

mostly in the top layer of the cartons, perhaps because the MCT liners as used did not

25 provide an airtight seal. Overall, the results were positive.
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prior to packing and were not prechilled before
packing. Al containers were packed by staff on the

weoeesosal packing line at the grower's packi POI/aHzm4/001706

Ei ght treatnments were carried out with 3 replicates

for each, as follows: Table 8. Prechilling and storage
condi tions for packaged grape® Liner Control Iiner
(plastic bag) MCT liner SOpad 0 0.5 1 0 0.5 1

Pagedi CompannGiGatle Grape Guslits ar} ftofize Wil &)ﬁ{f&rﬁfb%al or MCT
Gt ai ned the standard plastic liner and the oth

hal f contained the MCT |iner. The anount of

LIRAIANCNV/CQ  ~Nv oo ad t+ ~

[ ) L M (|
sutphur=—chroxi-de—padir ( UVASYS—greer—was—var+ee—+o

det er mi ne |how nuch joul d Rxechillqui r ed. %7 meaceeptable | Standard
LAdPSt Iy Sisoigd | B gempbHidursPO)nyr PadeRgt 10 KO  grror

OX, 1The precnittimn TEMPEeET at ur € Way standard—at—o0r¢C;
?ﬁtlcrmn\/ grlowers ha B diffi culty in M6 ni ng the 7.8

lﬂegmced termpserature bef ore packing, (pence a 4 C 2.1

ﬁa chill tin'per aturg_was 1 ncluded fQr,_conpari Son.

CaOrtons—were wej g.hn'ioaft er overnight 3t$r3nr‘h| I ling A[[6a
flagic 4 C, |dnd then pfiter 10 and 20 vmkss of storage10,0

ﬁl’dutlt \Nereot hen grafed, with the nurrg r. of bunches

cotnted—in—each—Frut gmﬂa A—perfle deruie B e

Maftage, C| Orfedi um dpfrage, D: high dclm@e Fruit fro4m

ﬁ%ﬁh gr ade 1Was di vi :Igd [ nEPALEdI Y\LdLﬂZ erries and

aSst o d frint 8‘4 .
gllcu l U uculcudc _ypc CArTCYOUTTCoo O— T T ot

M@Tpohur dadege fruit4 fruit with bl cldW.aspots, fruil9

W th botrytis rot, and fruit with nould. Fruit from
t hese damag type categories were wei hed to provi de
t he phtoywdl be sapresiateshby neesengckillpddn the aplethat aymetpus variations

| encifications | MRy Obe WBARN %o Oﬂle Oih%éﬁﬁdn 3Q0shARA iRafle specific

fruit. Further t he .of the bunch stens was
‘%’B‘% %atst%%qoé{ﬂm%g.ﬁo E @roﬁmheapﬁ e Hivgntion as broadly

dpseribeidy . THS prebent mmﬁﬁ@lt@ﬁreaﬂ&&fbfw to badoidedilih all respects as
iﬁh%ﬁ% alnd %F]Pe\éu{c?g ibiting nould growth, the cartons

“were eval uated at 10 weeks
st or ayd, pubhpatwna Hiscumé ebavietdne icboroatep hetsinria dedivertirety.
f U' ' ﬁﬁ?ld%ﬁés%h & A% AmG §ct%| at\é‘ﬁ'.«]’fl s, HRSREY, %Qtdl&az}r tgg fike which

l'i ned éﬁartons gener a ower_ vdgl ume o
laﬁﬁahern? pdsd ing thg pireseny Spepkﬁfa@\m is splelpnfor Bwmumppsge providing a

@bt EdSr the ﬁfd%@ntl\f@eﬂtioﬂe dt 18 ot Q6o taRBBA ah échE:ﬁSn tHaPany or all of
s because the l.iner

e cart erh
e Fhaffrs oo Bet b B el e BT GR1E Ssbibon Eeral fhowigige in the
fiedd mlevaniko thepoeient ingeiftidnl & iDexifedpaforsthe peforityatdte of each cla1m
BRE y after storage with conventional or MCT
(?Tnerpgg?%ig il %unacceptable Standard Liner S -pad
Tenperature ( C) fruit Error plastic O 0 54.6 7.8
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plastic 0.5 0 22.9 2.1 plastic 1 0 35.3 6.2 plastic 1
4 39.5 10.0 MCT 0 0 26.1 4.3 MCT 0.5 0 32.3 4.4 MCT 1
wWO@2@3089854 . MCT 1 4 17.8 1.9 It will be appreCi/auzm4/001706
by persons skilled in the art that numerous variations
and/or nodifications my be made to the invention as
shown in the specific enmbodi ABnt's wi t hout departi ng
fromthe spirit or scope of the invention as broadly
Sﬂzg&gﬁbed. The present enbodi nents are, therefore, to
si dered in all respects as illustrative and not
restrictive. publications di scussed above are

1I n o rAgﬁr @és? (}orl?ﬁé ?ﬂeﬁmi‘&t&rg gk F\ g%ﬁggfn%tr}{%t’e h% ﬁ8&§§&ﬁﬁbﬁsing

¢ h e (Dke wpplyingivuse lsgenof moleipalyolaiie fka Wt_ﬂg@hﬁorbent layer,
speC|(1 ) Cabb%hall§f é@bﬁhgt &ﬁro&ﬁh& o Rpﬁl‘ésﬁfre provi di ng a

cont ex’ rese i Ny s not to be
Cokefiis SRPsHHTSPaT ﬁ%ﬂof&ﬁ{y linspitgfe Bies o rmt ¢ er s

for m@part eﬁﬁosidgetmrproduoabf (iipwepregsusegaed conmon gener al

know e)dge gn th fi eltd EI evoant to the present

|nverQY| on 248V g%n&%%a 2fSte the priority date of

each vdlesdimtiod tie HiagerapH polyatefionpaatidllyvBnpregnates thes watepabsorbent
t he TR pfacture of a packaging material, the process
conpri'sing (i) applying a tie layer of rmlten

polyolefin to a water-absorbent layer, (ii) optionally
26XPON pdcéRBCcHRTQ im(1, wHeBeiR BiRSSUES aydriié mblten.

appl yi ng an outer 1ayer of polyolefin to the tie

| ayer, (iv) exposing the product of (iii) to pressure,

3and (A praxkssoadcoiglihpeo rbdimr 1 @k cladmcyoWheretnethe i polydifint camprises

| ayer I
ey oo s R BRI, by bR B T Shighiles et
1, wherein the outer layer is nolten. 3. A process
qaccorgd ie)f&e§soac€dra'1ﬂﬁ th '8{81 ﬁ%@éd‘iﬁgzclafﬁ‘i‘ %l?ér@mttﬁ@ opter and/or tie layers
pol yol ef I n conpri ses ye en yvi nyl chl ori
pol y SRR wnserawﬁwésseleﬁ@ﬁefg?m fgle FOPR seBYEIng of a colour
accoradeiitgar fhedlycPhe@adifag: dipadgent. wherein the outer
and/or tie layers further conprise an additive
sel ected fromthe group consisting of a col our
5. A process according to any preceding claim, wherein the outer and tie layers

have the same composition.

6. A process according to any one of claims 1 to 4, wherein the outer and tie layers
have a different composition.

7. A process according to any preceding claim, wherein the outer layer is thicker
than the tie layer.
8. A proceéss according to any preceding claim, wherein the tie layer has a

thickness of from about 5 to about 10 microns.

9. A process according to any preceding claim, wherein the outer layer has a
thickness of from about 15 to about 30 microns.
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process according to any one of clains 1 to 4, wherein
the outer and tie layers have a different conposition.
7. A process according to any4preceding claim wherein
the outer layer is thicker than the tie layer. 8. A

rocess according to an recedi claim wherein the .
fe ‘A PECeiACCrding i AL BIeSFOIRE IR Blieres f§ QuigiAd/Or tie layer
m cr dgsppliRd bAertrog@as according to any preceding

claim wherein the outer |ayer has a thickness of from
about 15 to about 30 mcrons.10. A process according
tlo any ppoeesedeaogdmigatomnynpeeceding tchedmo wtlereianatéssnret iseapplied by

| ayer.. i 1 si-on.. 11. A process according
to arpfls%rrl@cﬁgél}%gs g%%l#%@é&@?th pressure is applied by
passing the layers through a nip point. 12. A process

Bccorgl &)megsoa&bﬂiﬂ%%éclameme kwhetdhe 1QUOREr #0tié Iders form a solid
| ayers f.oan a soli ed‘EerXl mal to, or at, the nip point.

13, ATPFIBRLOs onte IGHIRFOIY any. precedi ng cl ai m
wherein the pressure is fromabout 400 to about 800
a. pr cearding.to.claiml rein
e Pt AR RSSOl Llfins s Pckdn OBl oo abou
any ptl@dedbowy 860 &Fl®, wherein the outer and/or tie
| ayer of nolten polyolefin has a tenperature of from
about 200 C to about 300 C. 16. A process according. to
H-ai r procesascaring toecleiot b3, vehwavin ithe presyugs/isabent 138)Pan
pol yol efin has a tenperature of about 250 C. 17. A
ocess _accordi to an recedi cl ai m. erein step.
By o hpieesoiptilop Jo Y aRi g Ee oy Berin Btk ot he layer
r ol | esfapoleengotyodafimharh tegpeteuneat! dronahban 280 FEabd abd 300 °C.
A process for the manufacture of a packagi ng materi al,
the process conprising (i) applying an adhesive
Eonpra groggsaccarding te\eimsatt. ywhareinghe guter gufi@r sigdgyer of molten

and giylyefiPhRANclipebtiiR dFfabb@)258 cgur face of a Iiquid
wat er- and wat er vapour-inpermnmeabl e outer |ayer, and

(b) a surface of a water-absorbent |ayer, (ii)
thnt a& prdtgsssacskdsnlg foRBspre@ddithg claim, wherein step (v) comprises passing

the material over a series of rollers, and then winding the material on a reel.

18. A process for the manufacture of a packaging material, the process comprising

1) applying an adhesive comprising an alpha cyanoacrylate or a liquid
epoxy and amine to one or both of
(a) a surface of a liquid water- and water vapour-impermeable outer

layer, and

(b) a surface of a water-absorbent layer,

(i)  contacting said surfaces, and

(i)  allowing the adhesive to harden.

19. A process according to claim 18, wherein the bonding comprises the application
of a heat-melt glue.
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(ii) allow ng the adhesive to harden. 19. A process
according to claim 18, wherein the bondi ng conprises
W b@sapess cati on of a heat-nelt glue.20. A pr oP€FaU2004/001706

according to any preceding claim wherein the process

further conprises bonding a water vapour-perneable

i nner layer to the water-absé&fbent | ayer, wherein the

wat er vapour - per meabl e inner | ayer is substantially
erneable t o Ii UId wat er | \wat er - absor bent

iy et B a5 16 A B SHH DR grpess further

t he icomgrisdsdyoeulirigsa tated @apdun-petigcabibd ﬁmaiohg:exbterthe Ivatepmbsorbent

over s WSO E FELERSMLER, Sipd ", sy

ac c 0 rlmpngaqableemﬂlqpr@wem incthe mtanabsabem lpgark ag | ng
material conprising (i) a liqui d vvater- and wat er
vapour - i nper neabl e outer |ayer, a wat er - absor bent ,
2lay erA Process pcgonding toplaim %bﬁd@em &het 1ﬁéerdarf‘érls bended tafhy water-
t he \WBt@berRdsR: OB 1ebPen 5%ATdhd bitFace a¥@l dTfthe inner layer.
vapour - per neabl e inner |ayer which is substantially
i nperneable to liquid water in the water-absorbent
Aay erA padkegieg mathidaltpredicey by apasdesshdcprding teegnapresedinpeclaim.
wat er - absorbent |ayer. 24. A packaging materia
according to claim23, wherein the water

23apou¥ p BireatprEgleompsisisgnded to the water absor bent

layeri) 25.5 iyuR@%sagl Mt WRkEVdRhr-2apQhaHHaDR duferdhpim 23
or clég}]m 24,  wherein the outer |ayer conprises a

petr emac%‘fter'él?sobli’eé‘ﬁ ayferi ved organocarbon. 26. A
packaging arﬁiatleye:a’»onae@wtﬂne RYte tayet &hdﬂh%&vatwﬂﬂj’seﬂﬁnﬁlhﬁer and

orga o ar bon | oI efi 27, A packaaqi mat er
acco ng % o"El" ntflﬁ R oY bl gwpﬁh sugstanUally

pol yet hyl empﬁrrpeﬁbjﬂ/iu’i;qmmmter dethemﬂtgmahspgﬂeatﬂeym a

m xt to
cl ai rBRHATEAL oy ePouBaBERHARLOAIHE o aRREER LY.
conpri se pol yet hyl ene, ponV|nyIchIor|de

20l y K opieksige ﬁﬁteﬁhﬂa@é(ﬁﬁmtghﬁf Q:szlm %@ whepdia K@i Rdter vapour-
mat er i al cor di ng

28, t he outer
T erpeRe By P e e to1he Hafer abmhgben ipne outer

selected from the group consi stl ng of: a col our

Agent, pd g a %?%ﬁﬁt\éﬁal a%@grdgmgzt%r Ilaé}ﬁle%fénj &@1%954{] twhe%&n tﬁouter layer

packag erial acco

out erconpyiees apetradhemicayeor pmtelerlmd gmeoqadmmsu t i on.
31. A packaging nmaterial accor d| ng to cl aim 23,

wherejn the outer |ayer and ti
26 A packaging material “according to clalm 25, Whereln the organocarbon is a

polyolefin.

27. A packaging material according to claim 26, wherein the polyolefin is
polyethylene, polyvinylchloride, polypropylene or a mixture thereof.

28. A packaging material according to claim 23, wherein the outer layer and the tie
layer comprise polyethylene, polyvinylchloride, polypropylene, or mixtures
thereof .
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| ayer have a different conposition. 32. A packagi ng
materi al according to any one of clains 23 to 31,

wab@se53953 he outer |ayer is thicker than the tPEI/AEY®H/001706

33. A packaging material according to any one of
claims 23 to 32, wherein the _tie |layer has a thickness
of fromabout 5 to about 10 APcrons. 34. A packagi ng
mat eri al according to any one of clainms 23 to 33,
wherei n the outer. layer has a.t.higckness of  from ahaut .
2B iRk aB A GH MR (oo P e @t ot TSR nd/or ti
ac collalien Guiteragoynpeise anf addisiveseR8tetiofrde, thehgrosp reopbisting of: a
outer ] ayer contacts a 0%@f urface of the

tie CRYEFIEDEN a%egkvfaégl}%ggﬁlg?%rsl@lagg%%or ding to any

one of clainms:23 to 35, wherein the water-absorbent

shavery ‘ﬁ%&}éa%%fgsm rib1eARbrddRFot8 el fnS U3 f RRsreR! tHehSutéd Ryer and tie
l"ayer . . packagi ng mat érial according to any one

of = cllayerbayesthe samECON)EREPT t he wat er - absor bent | ayer

is able t o adsorb at least 50 g of water per nR. 38.

packagi ng. mat eri.al according,t.o y._one. of, c| ai 4
{lo"3A HoeRe e aCErinE B 2Ly PRl bRkl Ryé and te
cel | ubhyes hate bdiéferenBCompbsptiokagi ng materi al accordi ng
to any one of claim 38, wherein the waterabsorbent
| ayer has a specific veightof from about 15 to about
B0 g/Apackegingmaseridt aeAorlDEP BRY APC QEElaIRs Ayta dls a‘&s?r%@e outer
of cllg%,gqu%%ktepthggthevﬁé%?w t he wat er - absorbent | ayer
has a thickness of fromabout 60 to about 95
m crons. 41. A packaging material according to any one N
3% cl Aipaskaghg Matéfial avb@tiehg td hey vad of clamoRBdn 2] wherin the tie

has an chine .di rectd i e ut 15N 75
ho SR RS S ety e
according to any one of clains 23 to 41, wherein the

ter b th ranG QB bF SRES2P kP Wihiéeein the outer
3rfl)gl ecﬁ?’g,a&rér a %%@%%F%%érﬁ% eraggf ,§: t he bioactive

wher

mol eclayer has ataplnssseef iy ALSRLb Iradoph3Qutiepns- 43 A
packagi ng material according to claim42, wherein the

j oactive nolecule  is selected from.the -
Bnar Al Eore T A SRR PG AT S S h g 5 W34, wherein the outer
pack agyaigonticsrai khst@Oosita sgrfie cithe onkyef. cl ai ms 23
to 43, wherein the inner |ayer conprises hydrophobic
pol yol efin. 45. A packaging material according tq X
#9.ai mA4packeging elatertah acooyding FoBRY: oaéquoqlélmSnZ? 40 45, wherein the

spun- Rond PRt RRY QRRcts 8 ledt DOTHKGTR JMGfa0@ bLthiedie layer.
according to any one of clains 24 to 45, wherein the

wherein the inner layer is bonded to the _
YAt er Aapafhgias imdtaymacanding 65 any lvma d6laims 23 to 36, wherein the

water-absorbent layer is able to adsorb at least 50 g of water per m®.

38. A packaging material according to any one of claims 23 to 37, wherein the

water-absorbent layer comprises cellulose fibres.

39. A packaging material according to any one of claim 38, wherein the water-
absorbent layer has a specific ‘weight of from about 15 to about 30 g/m>.

40. A packaging material according to any one of claims 23 to 39, wherein the
water-absorbent layer has a thickness of from about 60 to about 95 microns.
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of the surface area of the inner layer. 47. A
packagi ng material according to claim46, wherein the

w0 pvensd9syer is bonded to the water-absorbent PEyaD209y/001706

a heat-nmelt glue. 48. A packaging material conprising

(i) aliquid water- and water vapour-i nperneabl e outer

| ayer, (ii) a water-absorbenf7layer, (iii) an adhesive

| ayer conprising an al pha cyanoacrylate or a liquid

epoxy and am ne bonded to the outer |ayer and the

wat er - absor bent |ayer, and (iv) a water

MNapow pmﬂ{agm@brhﬁemh eccolrdiyig rto vniyCénel of slating aBtoadd, ywherein the

i mper e er n i
| ayorgprorerb g s Blachile L Braty SRR hpaye 150075
is bmmﬂe@amnnBﬁMthmarabsorbent | ayer. 49. A packaglng

material conprising(i) a liquid water- and water
vapour - i nper nmeabl e outer |ayer, (ii) a water-absorb

4ayer ragidsing mytegial\aecor maﬁ@man@r%@%EIam HA e 41ay\§berem the
whi cnvalt&-a?ou&%ﬁ%yéﬂ Eﬂthemafﬂﬁ@&l 8 Yiackiveluhélewdé, eor b rprecursor

t he ter-abso b erein t e wat er - absor b
| o R R o ke Bapaciy Bisleq i b Soned ndR bRl DR Bttt
wei ght of from about 15 to about g/nR2 and a thickness

@A 1 AP pogﬁ‘& nga?%% q%?&’ﬂd‘inré% {I’gﬁ{ 29, Swheld Jﬂ@ %chﬁi ﬁy}é BRiecule is

wat er
wat ersclagied ifnﬁéntthe leagur consBting\oh 8Ok afd irqnertbyle}'qlgwromne
according to any one of claims 22 to 49, further

conpr|3|ng a supporting | ayer that rOV|des nech ni ca
erfyPrkagine pcrAl @pFATARE0 BRE OBRPEFlaing e o B S Whstoi the inner

packagyeago i 6% hertiraptieBicPolgbléfn.cl ai m 50, wher e| n the
supporting layer is a corrugated paper carton. 52. A

met hod of storing and/or transporting a perishable
45t oduct packbgingremhtedliat cavpordngigoi nbemt Aag wheeeipr debudiydrophobic

i nto, SAHs ot he product with,

packé@gﬁg nat%r gcc8$§? gjt 0 any one of clalns 22

to . 53. A nethod of storing and/or transporting a

qoer | AatiegRiOREErial bbeoriRiNRarORs 08 |th§lm§ 2@ to 45, wherein the

open sttt et %BP‘PFE“ D g1 Lo g gram 7

t o anf tienanrfate ax’ealolﬁﬁle%nérdaﬁét

47. A packaging material according to claim 46, wherein the inner layer is bonded
to the water-absorbent layer by a heat-melt glue.

48. A packaging material comprising

(1) a liquid water- and water vapour-impermeable outer layer,

(i)  awater-absorbent layer,

(iii)  an adhesive layer comprising an alpha cyanoacrylate or a liquid epoxy
and amine bonded to the outer layer and the water-absorbent layer, and

(iv) a water vapour-permeable inner layer which is substantially
impermeable to liquid water in the water-absorbent layer,

wherein the water vapour-permeable inner layer is bonded to the water-

absorbent layer.

49. A packaging material comprising
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(ii) placing a sheet of packaging material according
to any one of clains 22 to 51 over the product facing

wao b®sofess area of the container, and iii) placPemyAE20404/d01706

on the container. 54. A nmethod of storing and/or
transporting a perishable product, the nethod
conprising the followi ng step8; (i) inserting the
product into an open container lined with packagi ng
mat eri,al accor one of .clai 22

wher éPn’ t A9 Wﬁ%r-e%?@ VBEgBY T pABCARE PulB e
cont diiper awat&r—qtﬁsaﬂ]englayeheaﬂdl ni ng extensions over the
pr od f aci I f. ai per d -
1) 0 anghiiet | SoEREDeBRERLE b R Wi 30 substantilly
accor di ng impemgablerie lighidovagernin the wagersdpsophetlayer, t he

peri S&ﬂi‘k‘?élﬁ e %ﬂéﬁ-ﬁbéo@béﬁ@ [atyblcélbﬁlﬁﬁéés RIARKE %cbre'_%ﬁandphas a specific

system. f or controlling an”oxygen gon entr tion g

encl o%dg aﬁfrﬁ%’b%ﬁ“g lodRtaRPH; %@ &8s B 'graeéa@ééron% Alout 60 to
Syslt el 6o 0P rinferdig,; aﬁd)wl@di!elﬁmﬂeDS\talteﬁ'l {fa'poluﬁ-@blﬁﬁ@bleh t&me; layer is
encl gse n_external atrosphere; (il

an ox Egﬁf@gﬁ%&a{%ﬂ%"s%@%? %W -t he oxygen concentration

of the encl osed atnosphere; (iii) a punp for punping

dohe eA‘t ﬁcﬁ?%m?tmgle ?&:ohf‘ﬁf% {h %n? n&ﬂeo %? dclgih{go SPNEJ 9o, further

(I V a cont means t1or causi ng t 0 conmence’

oper LOMBHISHEeh SHPPBHYE d3YCE élit?etemqvaiqSome@?antqu sirprgthsaad which

at nosphece th@gﬁtelslgygrhan a pr edet ermi ned m ni mum
concentration, and for causing the punp to cease

oper ati on V\,hen an oxygen concentration of the encl osed

Ht nrosp Ipaclelgmgmaetdsalaaqomeldgttar dliaive & Opwwhierainmthe supporting layer is a

concen ) means to allow egress of the
hélg&t??rg%pp ere

encl ose romthe encl osure during

operation of the punp. 57. A system accor di ng to claim

6, vehehdd tdfest%g) ahé/oe t&ﬁgﬁeﬁaﬁg ﬁﬁh odﬁ {8 method
system accord [aimb e en | osur’e

cont &Oﬁenam.Samﬁe“fmg élam PEYdupte Py iOR g%u byteniiadly, wrapping the product

syst enitlapaetaginpomiterisll sdtdiing  tofauklone lof 6RIAS 23 td1gl.0ne
or nore D-cell batteries to power the battery powered

5p3l:mp.A method of storing and/or transporting a perishable product, the method

comprising the following steps;

1) inserting the product into an open container lined with packaging
material according to any one of claims 22 to 51,

(i1) placing a sheet of packaging material according to any one of claims 22
to 51 over the product facing the open area of the container, and

1ii) placing a lid on the container.

54. A method of storing and/or transporting a perishable product, the method
comprising the following steps;

(1) inserting the product into an open container lined with packaging
material according to any one of claims 22 to 51, wherein the lining
extends beyond the walls of the container,

ii) placing the lining extensions over the product facing the open area of the
container, and

iii) placing a lid on the container.
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60. A system according to claimb57, wherein the
encl osure contains a container-|load of respiring

wEe@doswss 61. A system according to claim60, PCr/ADZ04/001706

conprising a rechargeable battery of at least 12V to

power the battery powered pun‘ﬁ. 62. A system according

to claim61l, further conprisPRg neans to recharge the
rechargeabl e battery froma contai ner power supply

when the contai ner power supply is powered. 63. A

system according to any one of clains 56 to 62, 4
Sther eA rmtthec% aemnding do anly e gf ng@fSZt fmS@,nWh&%ﬁifj thehperishable
at no . ; sure during operation of the
punpsﬂgggnl{ac?llssﬁé)gméﬁ é§/{b§g?€h, the fl ow path being

configured to allow mass fl ow of the encl osed

5. M0$DREHEN GO cRirdlif %g?g?%%ﬁ %oﬂ&hﬁ%t#ﬂ H}'tahgﬁtc]ﬁged atmosphere

di ffusion_ between the at nosphere an

enc| GRGIIRSHSIHRS Broduces thegystanpsamMpHYAga rat e of

r espi(hat iafnefosufte t6 efplatd NBle PERSINEE afindsPBel@NEHoBSOfh external

at rmspherﬁ% ?%ﬁ A system according to cltaim63,

wherei n EHe°HEEfRs to all ow egress of the encl osed

at no{phere dxygen sdusoreforlseasing the raxygern petahiration bf thee enclosed

punp co ' venting tube, wherein a bore of the

ventin HP%%SSE?Y%’W des the flow path. 65. A system

accol@ng PEmp| doimmeanpingeths rexterhaln gimosphercheintoerthe ngnclosed

tube is sifsphicant |y greater than a cross-sectional

di rrev\gs'hon of the venl\i nC%B%iUbe so as to limt diffusion

bet welA @HEONERY BYeAR§ fog BEéP% PHAW. %@%W@P%@Beratlon when an

\a/::w nos pheogygdi6 .cofcenptatiaim (&E_Cﬂhédieﬂ@ofeld (altr.ﬁbﬁpéﬁfe% is less than a
erein enc r.e. contains. a.pallet-|oad.o

ospt 11 g eBRfig WifieS i kb ABR oo, SBRink the pump to conse

venting toperetions wish e sxygemrcoabenitatid0 cfemltd wetloss atmosphere

and the ckasds 2pichbehfihedhiRALAN Abadiffiol S N9 tube

is nog nore than about 4 millinetres. system

accorBl ngoeens & allavweegresinek dien erglesednwimesphase degrm dhp enclosure
a pal | et dugiaglopdratiindT the&pipl Ng produce, and wherein

the length of the venting tube is not |ess than about

15 centinmetres, and the cross sectional dinension of

Ihe Vesystemgadcoliling ® cddim Hgstheatiodiie gump id 4 batee pow&8d pump.
A system according to claim63, wherein the neans to

al l ow egress of the encl osed atnosphere fromthe

Bncl s siyséeng aedoring preelaim 67, wheneinethg enplogwesontadns apallet-load of
pl ur abdpiringdiroirkf | es, the flow path being provided by

an aperture in each baffle.69. A systemaccording to

claim 68, wherein the baffles are placed in

BubstAamgstemh hacophigto ¢hinnbs ofredt contiprisieed dbnes@atbrdS-cell batteries

to power the battery powered pump.

60. A system according to claim 57, wherein the enclosure contains a container-load
of respiring produce.

61. A system according to claim 60, further comprising a rechargeable battery of at
least 12V to power the battery powered pump.



70. A system according to claim®68 or claim®69,
wherein an aperture of each baffle is distal froman

wa@p®snsaes of each adjacent baffle so as to prorCTaU2004/001706
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| ong diffusion path between the encl osed at nosphere

and the external atnosphere. 71. A system according to

any one of clains 56 to 70, WHerein the oxygen sensor

conti nuously operates to sense the oxygen

oncentration of the enpcl osed nosphere, 72. A syst
corHFHEIP RogPRflingn & Ity T ComPpIiSingnizioansh i¢ Feoharge the

OXy ge¢charyesalsle bafteryl filas aadomsih@upowal supfB wherk khe Sontainer power

represe tatlve oxygen concentration. 73. A system
accofﬂ? é?% m 72, wherein the oxygen sensor is a
galvanlc ceII - type sensor operable in the absence of

63.S€ %@%}%&cﬁn\lﬁ%@&mg Qﬁ b ond 8f clRimY Sk %QWGQC%El%ir{]&letrﬁeans to allow

cl ai erel n-the oxygen sensor conbrlse
t her FBESHP ﬂ&en@ﬁséragnw CED @@atqnsbsurpsdurmgsymr@mn of the

EE co gﬂh@g:ohﬁ)rfébﬁé ﬂb%ath/\hﬁé SoW pAELENY 6N SRES &F allcﬁ;v ghass flow

cl ai ﬁ’é gs‘%{‘ibﬁ% %}iﬂg? tem %fo i ngqlgsqrg n&hﬁe ehmltlng diffusion
pol y detwdea rtie: d‘.)&gnal?a%modpheys amhtlmcmoloslemgnIGSphﬂraltm Td4e less than

wh
enoudies! SRSt HFRRRhAG 35,3 BRENGe Beliiotere,
the bag while on a pallet, such that sides of the bag

Ry be s?itﬁ’ﬁ“adé@rd%’i@%ﬁ"@laﬁﬁe6§t@ﬁ&%ﬂl RIOAESS ?J‘QllB@eegress of the
openi ng sealed in order to formthe enclosure.

met h&8ClpeRd AgRPSEBETS Apanthsx yRERSES ndwing a&neawoaf of nthe pump
encl eapgrisdsrs@itiap aulss) Rilairsin Robdre dPittid PentRigadbe provide the flow
met hod,,conprising: (i) isolating the encl osed
at no 6ﬁbre froman external atnosphere; (ii) sensing
t he oxygen concentration of the encl osed atnosphere;

i n [ fegt e t
65 AN Af Esg&gﬁc ﬁ%cg&g%f?%% Jigiﬁg 64, \Arlﬁléeﬁré& Er‘l@hy%cﬁ P S fing tube is
c onc siifigapty geater H@n@r@péﬁs@@ua@aﬁl@pm@ﬂ@ ¢isthp @eutingfzhe so as to
a pr Rt 8FfAsToRhetildth TR aea PN RPh@E and thé)eneRA& Mehosphere.
punpi ng of the external atnosphere into the enclosed
at nosphere when an oxygen concentration of the
6f1cl o5 epbtaah mospiag eo ek &ds w&emile et @blﬁsﬁmobolmx]hsrwmllet-load of
concep [ | vh S I .
car egrptid fbauRl aatherhos i TR vhalh bBds gt tess than
dur i regowtadOcceptimpiresy and the oxomehwaédmrmqmgofttbe vénting tube is no
78, "iﬂ&{a%e{ﬁ 406t HhEPnREeseNSi Ng is perforned

cont | nuous

67. A system according to claim 65, wherein the enclosure contains a pallet load of
high respiring produce, and wherein the length of the venting tube is not less
than about 15 centimetres, and the cross sectional dimension of the venting tube

is at least about 4 millimetres.

68. A system according to claim 63, wherein the means to allow egress of the
enclosed atmosphere from the enclosure during operation of the pump
comprises a plurality of baffles, the flow path being provided by an aperture in
each baffle.



80. A nethod according to claim78 or claim 79,
wherein the step of isolating the enclosed at nosphere

W@ o0vsas39shg respiring produce from an ext er nal PCT/AU2004/001706
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at nosphere conprises placing a polyethylene bag on a
pal | et, stacking the respiring produce into the bag on
the pallet, drawi ng sides of 61he bag around the
stacked respiring produce, and sealing the bag. 81. A

od according. tq clai m80, wherei he step of, X
EHER acs Bliperte R ASa e el PUBSS Formibetg g substantiall
cent matallebalignmenhatrsnidilespadiagsced produce, in order to
facilitate even atnospheric conditions throughout the
encl osed at nosphere. 82. A nmethod according to claim
78 orA sysigmnageprding e lgkaim @Smplclasm@ pylwaréidiangaparture of each baffle

rechag qRakl 8oROWE TapeRkeCEF ﬁz{c%nrt Opdtfie [HCAAEY %%Vlde a long
from contalﬁg pomer contalner

ext erdpqt Figpen Q%F&H@@éﬁdgﬁme 30 the %erp@hﬁﬁmaﬁmwre ‘
control means when the container is not externally

BT (o srule Reng 58 b hen 3605 76 tgigahe oxyeen sensor

concenhtimtqusly operpes f or sende bifie poxygeni ngnca:ngaﬂmartifCthe enclosed
cel | éﬁﬁvﬁ% ygen sensor. 84. A nethod according to

cl ai m erein the steps of commenci ng and ceasing

punpi ng are carried out by reference to an out put

ol t a@@y@émtabé‘oraﬁigs@rany%‘ée o{\clﬁﬁhb 8§ RCTL r&ll'léi‘&nttﬁe dRYgen sensor
e of cl.ains rein the st provid

O o0 eyt a e e et i < o g, Cokcumtagtion.

t he encl osureconpri ses provi di ng a flow path which

rmg f . at nmosphere.to .
B e Sy Bocchfithe b O3, RS GRASRRHT LR galfnic con -
t he &¥ed 98t cmmbkmnéheeabamemﬁe sq;aretqmwmsmpher eto
arate less than a rate of respiration of the
%gsplrlng produce in the enclosed atnosphere. 86. A

t hdtl SYBEBY @rsogding to| elpim 83, wikresiaj #he [PEYEGLORETSAT [Fopaprises a
provith@thiftyr foayenffer@uieaBinpbsatiole. 87. A nmet hod
according to claim85, wherein the flow path is
provi ded by way of a plurality of baffles each having
' apesystene ac@8dingd tovelbino i, axhecein thegotypeanynsonés DKE-25 sensor.
clains 52 to 55, further conprising placing the
contaj ner in an enclosure in which the oxygen
HoncehBYHem aeceiing e amydne of slaims $edings: Wherpicthaginalpsure is a
mat erfgodfetiiyiericafg! ated. 89. A nethod according to claim
88, wherein the oxygen concentration is regulated by a
nmet hod of any one of clainms to 87. 90. A packagi ng

TH st ensgerm racsordihgato laiingl 6) ethefsim tiad polygtlyldmebagtalla® opening
pr Odl‘igrtge engugh to enable respiring produce to be stacked into the bag while on a

pallet, such that sides of the bag may be drawn up around the stacked produce
and the opening sealed in order to form the enclosure.

78. A method for controlling an oxygen concentration of an enclosed atmosphere
containing respiring produce, the method comprising:
(i) isolating the enclosed atmosphere from an external atmosphere;
(i) sensing the oxygen concentration of the enclosed atmosphere;



packaged according to any one of clainms 52 to 55
pl aced within an enclosure which substantially seals

wao b®sossai ner fromthe atnosphere. 91. A systROI/AU2004/001706
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according to claim90, further conprising a neans for

.regul ati ng the oxygen concentration within the

encl osure. 92. A system according to claim91, in
whi ch the neans for regul ati ng the oxygen

concent.rati on conprises a gsystem according.to an ne

of | CIEPmeOBEpEng PuBRing Aok B¢ arisial AMAPIEE Y Hifo onclosed

of cl ai natB6sphereSiheni ah sty geh doheerdratioasufrike esclésed atmosphere is
st em accor di to any one of

ol ai ms. o0bpabasd predktapfingtt RS FOleP B, et o
frei di) ceadizg pramping of the external atmosphere into the enclosed atmosphere
when an oxygen concentration of the enclosed atmosphere exceeds a
predetermined maximum concentration; and
(iv) providing means to allow egress of the enclosed atmosphere from the

enclosure during said pumping.

79. A method according to claim 78, wherein the step of sensing is performed
continuously.

80. A method according to claim 78 or claim 79, wherein the step of isolating the
enclosed atmosphere containing respiring produce from an external atmosphere
comprises placing a polyethylene bag on a pallet, stacking the respiring produce
into the bag on the pallet, drawing sides of the bag around the stacked respiring
produce, and sealing the bag.

8l. A method according to claim 80, wherein the stép of stacking the respiring
produce comprises forming a central void within the stacked produce, in order to

facilitate even atmospheric conditions throughout the enclosed atmosphere.

82. A method according to claim 78 or claim 79, further comprising providing a
rechargeable power source operable to be recharged from a container power
supply when the container is externally powered,_ and operable to power the
pump and control means when the container is not externally powered.

83. A method according to any one of claims 78 to 82, wherein the step of sensing
the oxygen concentration is performed by providing a galvanic cell -type oxygen
sensor.

84. A method according to claim 83, wherein the steps of commencing and ceasing
pumping are carried out by reference to an output voltage of the sensor.

85. A method according to any one of claims 78 to 84, wherein the step of
providing means to allow egress of the enclosed atmosphere from the enclosure
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86.

87.

38.

89.

90.

91.

92.

93.

94,

63

comprises providing a flow path which permits mass flow from the enclosed
atmosphere to the external atmosphere, while limiting diffusion between the
enclosed atmosphere and the external atmosphere to a rate less than a rate of
respiration of the respiring produce in the enclosed atmosphere.

A method according to claim 85, wherein the flow path is provided by way of a
venting tube.

A method according to claim 85, wherein the flow path is provided by way of a
plurality of baffles each having an aperture.

A method according to any one of claims 52 to 55, further comprising placing
the container in an enclosure in which the oxygen concentration within and/or
surrounding the packaging material is regulated.

A method according to claim 88, wherein the oxygen concentration is regulated
by a method of any one of claims 78 to 87.

A packaging system comprising a container containing a perishable product and
packaged according to any one of claims 52 to 55 placed within an enclosure
which substantially seals the container from the atmosphere.

A system according to claim 90, further comprising a means for regulating the
oxygen concentration within the enclosure.

A system according to claim 91, in which the means for regulating the oxygen
concentration comprises a system according to any one of claims 56 to 77,

A system according to any one of claims 90 to 92, in which the enclosure is a
plastic material.

A system according to any one of claims 90 to 92, in which the enclosure is a
metal freight container.



