METHOD OF HANDLI NG MANGCES PRI ORI TY CLAIM This application clains the
benefit of the filing date of United States 5Provisional Patent Application
Serial Nowo@dl30257830, filed June 29, 2011, for "Methodpaofi/usandloi4sgs
Mangoes. " BACKGROUND Mangoes are generally harvested when they are

physi ol ogi cal |l y ”at“re'NEEH?H%?(ﬁFQ%@Vb@%N(ﬁN@MV@ ¢ipen and devel op the
ter rom-t

normal flavor and taste even a et achi ng e tree. At
physi ol ogi cal maturity, the fruits have fully devel oped cheeks, skin col or
has changed from dark-green to quht- reen and may be yellow in sone
varieties. Some varieties devel & Bﬁggéﬂd%gdbut that is not considered as

an index of ma‘tFH{siah?gﬁ(f_alti%nic%?@?amr%n%@tscﬁ?ﬁé/ﬁﬁ{xg ﬁzﬂgofﬁﬁﬂeéga smangoes while

the peels are gree ong- pnment®1s often performed at | ow

t enperat uPVdidal x@NPApplicatiod 4€63al NRIBYGO2,530 filed Bisiedx, @d1 X, dorr | pen very

sl ow y duLin%GEUCh shi pnent, during which the Mangoes normally rengin
green. Met éﬁfbﬁ@ﬂﬁﬁﬁbﬁé§mhave reached a | ocation near where they wl|
be sold, they may be allowed to ripen at either roomtenperature or a
reduced tenperature. They 20 nmay optionally be placed in an encl osed vol une
and exposed to ethyl ene gas, whi gadrasRensNDi pening. As the mangoes ripen
during a noinmal ripening process, the peels gradually turn red. Eventually
t he mangoes bedmEogs e seneadlyyhasvastedpyhsa, they arp phyfeelpgispibemayreralHe ai n

Pﬁn\?\,ﬁ?@ hf ?x%grgssthlatotﬂg}é gasn a;gel?lsain?ldgveilg ﬁledneo%iya lV%I’ 8&{‘ gistteiegﬁ% éiitéégl'etac%ilngondi tion

are SIr e 1o consuner . Nngoes 1n t con ion are

ri pe but hauethBake dayphRRAesivAldeginigbihe fReShatd ALRidRYelehar detley kighi ¢S, such
as a pulp that has turned undesirab%g»soft. One comonly used nethod to
eval uat e edler basrdipngedriran detkegraenigdisht-gecen land mghi bgeelovilthparee YHELSY| p

firmess. ;A commphn pulpn firmess rmnatio t hod. j i bel ow i n
t he Exarrp§81§l.e VHHEHSS Sv%l?p rrﬁglcﬁ(’? reg%gtnﬁﬁsé%%ecp SSIg%rgggalg%bnd?f/&E%%fuéﬁﬁg%m to
extend t he 3Rdesd foabir@seatidhbn Sip anthob@dvigie: M geds a@tgr@enmerdis@mle ng

characteristics of a nunber of fruits, and other agricultural comodities.
Such packapmgniiapiicmpeieamediag lays temferateg (e ekampleett 14rChp dylprgoss aig

polymeric filpms., The use of 1-nethyl cycl.opropene. ) -MCP) has al so
been knonfi s Stpel R e R P sl PSR At R et iisihe vt 1 o
There aren@nﬁQMhﬁgmﬁ%§a§§s to conbi nati ons of MAP and MCP for such uses.

See, for exanple, R Basel, et. al., in "Long Shelf Life Banana Storage
Usi ng MAP St or &pee Gsupinggesitave riashedalecaton M viheeathaemill be seldithexit e of

ST NN M RN T
descrppes pfa)@ptionally be placed in an enclosed volume and exposed to ethylene gas, which
hastens ripening. As the mangoes ripen during a normal ripening process, the peels
gradually turn red. Eventually the mangoes become undesirably over-ripe.
It is desirable to maintain mangoes for as long as possible in a desirable
condition (i.e., a condition in which they are desirable to consumers). Mangoes in that
25  condition are ripe but have not developed undesirable post-ripening characteristics,
such as a pulp that has turned undesirably soft. One commonly used method to
evaluate the condition of the mangoes is through determining the pulp firmness. A
common pulp firmness determination method is described below in the Examples.
The use of modified atmosphere packaging (MAP) is known to extend the
30  desirable condition and reduce undesirable post-ripening characteristics of a number
of fruits, and other agricultural commodities. Such packaging may involve the use of
non-perforated or perforated polymeric films. The use of 1-methylcyclopropene

(MCP or 1-MCP) has also been known to extend the optimum ripening period for



conbi ned use of MAP and MCP. The nethods of Basel et al., postpone the
onset of ripening of bananas and, once ripening begins, extend the ripening
process. WO 22B/@8s8red to provide nethods i n whi ch nangees/useq@end4623
sufficiently to becone desirable for retail sale and/or consunption and in
whi ch MangaGSohfARificd MiRHELe hAASHLCARLE (6ADAYIADN AMAP AAAGCP R than
in previous neth I's particularly desired to find a method of storing
and handl| s m;amgﬁ)@sfcﬁ haﬁmp]lel Rwd. Bisel, ranboms'Toog Sketlife Banam Jtorager tine in
condition that is desirable for. eating. STATEMENT OF THE. | NVENTI é)\l: 151 n
one aspectst MA& Hpwgefouplsd Shith B?rSthEtrﬁ‘éﬁté/IQ%TbefaHWIH Hsfithsi R 64°%f handl i ng
TRngoes COMRIloRlid b0B) S0RRS NibinsBha PEORELAG HORRAGOSS Lo an atrospher e
t hat contains nore cyc "Spene conpounds; an b) containing the
NMangoes | httﬁ.//ﬁlﬁ)d&ﬂfbﬁdolﬁllﬂﬂﬁpwwcﬁpmfdﬁﬁg@er 21337 hihen jretHidddesattiesnipd at es

exposi ng the mangoes to the l\ééd opropene. cQ und ei ther before c?nt ai ni ng

t he mango€gmpined Hee oiddiPl ad- pREEh s dgec] chpl-IRostpRee hangd el ar e
t d 4 k th
rangacs | HPPHbESEERAR A A ?@rggf’ae ﬁ‘ggé}q&bds‘gé??\ﬁﬁ%p’%gg M PTION

As used her ei njt is @esi@a 1o provideaneneds inivafiel mahgocampenenfiefenty td bezogenus

Mangi fera. When a conpound is described herein as being present as a gas in
an at nospﬁes’rl@b@tfoareé@ 1alg RndérroBFRMRIINGRAUB Which IHaNgess Femai iy Such e

Cone Ry Rk NER S0 ARGRAAE o Y Pl s el pCEpRRtAGager, ) o

parts urme o ere valent to
m crol i t edssiR@rto hhaarmetﬂ&n@fc@@mpg,adridslahmmgﬂnuﬂ@e@ftha& hH@w@thﬁmnlgdesner billion
parts by vol ume of the atnpsphere. used herein, "pol ymeric

filnm is amn@njf@rcqlomélrmmpf@nglmnﬂ@aﬁaﬁtdqsgawaé"@r@ﬁrﬁgl er in one di mensi on
(the "thickness") than in the other two di mensions and that has a
relatively uniformthickness. Polyneric filmtypically has thickness of 1

nm or | ess. 5The present STWIEMBERTION OHENVIETIEE: of one or nore
cycl opropene conpounds. As used herein a cyclopropene conpound is any
conmpolihid wi t h fihend aspaetod the presenmﬁ@tl@aéwrm prddedmmgiigd i hprdling

i ndependent | é?sel ected f ef group consisting of H 10 and a chem cal

group of i %?rcﬁmpélsmg(t{}? ﬁte

a) exposing the mangoes to an atmosphere that contains one or more cyclopropene
compounds; and
b) containing the mangoes in a modified-atmosphere package.

20  This method contemplates exposing the mangoes to the cyclopropene compound
either before containing the mangoes in the modified-atmosphere package, while the
mangoes are contained in the modified-atmosphere package, or after containing the

mangoes in the modified-atmosphere package.

25 DETAILED DESCRIPTION:
As used herein, "mango" or “mangoes” refers to any member of the genus
Mangifera.
When a compound is described herein as being present as a gas in an
atmosphere at a certain concentration using the unit ':ppm," the concentration is given
30  as parts by volume of that compound per million parts by volume of the atmosphere.
Similarly, "ppb" (which is equivalent to microliters per liter) denotes parts by volume

of that compound per billion parts by volume of the atmosphere.



where n is an integer fromO to 12. Each L is a bivalent radical. Suitable
L groups include, for exanple, radicals containing one or nore atons

sel ected woam3o3Bs C, N, O, P, S, Si, or mxtures ther eaff/Uuside/naicons
within an L group nmay be connected to 15 each other by single bonds, double
bonds, triple hangdsy hQkinTh })Sd']&rﬁérlé fgpeRfan fe%hmladeQB ABYhASs hiu@ﬁr‘ar
branched cyclic, or a conbination thereof 1n any one group (i.e., any
one of Rlsnﬁﬂmwﬂﬁnaddnéﬁkmuﬂe'mntbkmﬁmﬂhmnndk(hhﬂéWOdM0ﬂ$hﬁﬁaadﬂwatons t hat
are neither H nor fromO to ent | in any one R
group t heh ?%%ﬁﬂmﬁﬁhﬁéraﬁpth@h”ﬁ?d?%@gﬁnﬁé%ﬁﬂy?%méaﬁﬁ%%W“}é% fmmor Each z
is a monoyalent radical. Each Z is independently selected fronlthe group
consi sting of hydrogen, halo, cyano, nitro, nitroso, azido, chlorate,

br onat &, iodateheb&eayaﬂ&mﬂpnms@myamhﬂmmcﬁ@ﬂébfﬂmyanak@nnmamtafIuorothio,
and a chem cal group wherein Gis a 3 to 14 nenbered ring system 25The
RL, R2, R30151ﬁ@IUTPi4 @rsw&h%r?@wa@@meﬁprwdéé%ﬁcqmﬁﬂﬂnfiwe }S%Ft abl e

gr oups. @ﬁﬁﬁ R2, R3 and R4 groups may be the sanme as each other, or any
nunber of emmay be different fromthe others. Goups that are suitable
for use as one or nore of Rl, R2, R& and ®4 may be connected directly to
the cycl opropene ring or may be connegted to the cycl opropene ring through
an intervening group such as, for 30exanpl e, a heteroatom containing group.
As used herein, a chem cal group of i rest is said to be "substituted" if
one or nore hydrogen atons of the group of interest is replaced by
a substituent. Suitable substitm@ ts includeg for exanple, alkyl, alkenyl,

tyl am - | k | k K ' b
Pal o hal ORFISSSR e St Bal R ERPRBAY ety rorh G S ez PG
dralkybanhﬂ@aCgagwgpg@h@giﬂ@m§nﬁh@reof Anong the suitable R, R2, R3

and R4 groups are, for exanple, substituted and unsubstituted versrons of
any one of the follow ng groups: allﬁhhtlc al i phati c-oxy, al kyl carbonyl,

AP 22??1" E i SR L AR e e U ey

10(i . e., QR k& REmPRNFRAI@MBhEIGHE bhE oIhnBkRSos sdlecddd AT, MG N,
heteroatonrln fhe ring), aryl, hydrogen, fluoro, chloro, brono, i odo,

cyano, nrK)dLSnSLposnxummKMEaﬁbHmomammYWbm@maﬂogDupdavbecp@@@?ﬁﬁeto

i soc ido, is e r ot acet ox cyanat o,
i Cr S, - Rhet it Dyean o B ber Pl RnoRaR s e BPEe Ry s phonat o,
di met hy| phegy ﬁ%h;t b!é tinda¥, %&Hc‘ﬁ@é %tycha%r 6 aBkBinaNaR Mefor, IPASNRXR grbaphenyl

pi peridi ng, pyrid qurno yl riethyl'silyl, and trimethylsilyl.

Anpng t he (sai arazhine ORIR Rz R*Rad & Hithedoigh mupiser af betchegens (hat avontthdtn one or
nmore ionizabl e supstituen roups such as, for exanple, carboxy,

sul f onyl o35 ™ ket nog o1 é?‘i”r‘gr‘e“ﬁrﬁtsju Such i oni zabl e groups may be in
non-ioni zed forIH(‘léﬂE:mﬂéﬁt@aﬁltangI QBgR g?@uﬁ thfeQ&aFnﬂﬁBer'o@ﬁbﬁLﬂ?droééH at@fﬁ@'i@l e,
sodi um pot assi um hi um and amoni um or 20am ne sal Al so
cont e@pl at5@drdess. enbodrnents in which R3 and R4 are conbined into a single

group, which is ached to the nu carb of th ¢l opr opene
ring by a doubﬁ@cégﬁaangﬁﬁedﬁ?léﬁ%gpj%ﬁ% eﬁ? eﬂﬁg %ﬁfWﬁ Pat ent
Publ i cati e
cyclopropgﬁeégggégﬁgggﬁ%dn%%hHMBéqégﬁdQﬁgfgm%gbgﬁ?&éfhgﬂﬁegﬁmﬁgﬁ is

hydr ogen. 1d>dntm$cxeyqaraej égocegchidorbhsdhinvernsto, pasilwiotRlo, alkPa ciR@niexlgré¥p i s

hydr ogen or net hy In more preferred enbodinents, Rl is (Cl- C4) alkyl and
each of Ré3‘ﬁ§”maﬁHBR@YQ§4H9@P gf&h rng sY§ighe preferred enbodi ments, Rl is

met hyhsand eac R mR%h lfaadndq{vdgr&f\l%jaa?e ma@rsegrew%%y_ ?en&téd‘t?oﬁXHé QpLBRENe

conpound is 30 ereln as In preferred enbodi nents,
a cycl opr apeus. d&aﬁduﬁﬁIPSmd§€@nmnehmhd$tbesmnmgs@mhnﬂwaknenpnmhhusphere
pressure of 50C or |ower; or or lower; or 15C or wer . Indegendently,

in prefer roéﬂheé‘hﬁ@éi|bﬁ§ﬁf§ent§r%9§}edﬁhﬁﬁeﬁéo%ﬁ%&ﬁosuﬂtéblﬁ @fise as one

more of R', R%, R® and R* may be connected directly to the cyclopropene ring or may

be connected to the cyclopropene ring through an intervening group such as, for

30  example, a heteroatom-containing group.
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that has boiling point at one atnosphere pressure of -100C or higher; -50C
or higher; or 25C or higher; or 0C or higher. As used herein, an

"et hyl enewacbimmw3s7sonpound i s a conpound that is ethyl ereTars2e1g/oas28t hyl ene
rel ease agent or is a conmpound with high ethylene activity. 5As used

herein, "modifigdmaj HB%RPQEEerHi?QI@S&&Qi infé'%es'l{ modid ogslaburRaRhe i foRaskage”

(collectively "MAP") Is an enclosure that alters the gaseous atnosphere
i nsi de t henceabydregrreatdbme of therchainicat gosp b€ mtarest osepiictd bya whtshtuesspi ri ng
produce is contained inside the enclosure P is an enclosure in the sense
that it isulaasbsyepidpclpds efeexp eea{kah&l\@flﬁngﬁaﬂ%r@wwl #%he produce

cont ai ned ;W .t.hiip.J r I with the
anbi ent ata}rgg);s(%%*}g?)1 ’8155@(3‘:& tﬁié) a@%y%%%by&gr%%%?&%g %Jélfl gable to

di f f ush on atkylsaifynydadlkyleiid arialaiilyl, deéyemiant andfconttsnapiensréatiioki ty or
non-perneability to any other, g}gs. 3 4, As used herein, a "pononer" is a
cormpound t hat HeBonghe switahls R . dr BomdRr soHPH60ioe cxamrictwatttied @aadbabl e of

partici pat.j i: . i ' ' 5 pn,..an "olefin
oo £ LA RELYIRIAELLCT LEOGHS e Sl ulBEs, bR N °LSTL0
and hydr ogiylcafsonyls alkyhigiophonatopsik alphssphasseilkylatiso, atkytsaibnyll he nol ecul es
of which contain one or nore gol ar (]:;roup. Pol ar graoups include, faor

C

exanpl e, [kykEsEeyl elkylminessionply pycleatidgn oy, szgoqibﬂbtm@%bﬁa@%éﬁboxyu
sul fonjc acid - i.n I r ' ons ther eof
200neTgnbg\dérh%%‘?‘g{é‘f&i#é*@?%g‘é c’g‘?ﬁgﬁ% %r@ghe%tlg#gé%enl?#%ﬁgt?ﬁ}\}gF@ée}ég%bti onal | y
cont act i ngryraij@desen\Wilidio Cihoro) bridBiog oo hyslagaeniae iktesos azifewhitsatoSuch

et hyl ene-active conpounds include ethyl ene rel ease agents such as, for
exanpl e, 2ramierigdathyibpreBERORPY2RIEP dSPBisEHINEN PentgReIPENe; 25P¥WY> and ot her
conpounds {h i LM . Y. e [.$Sl Sui t abl e
conpoundsCéf%ﬁhﬁgéﬁyﬁpﬁ§ﬁgﬁg&2%g¥@i65%5%%%3%kpgg%@hﬁiggggoéxanple,

propyl ene disthylyhosphdratd, demetaalpheiyldiBnasdq@ol dcatichpoenaphtiylitphesoxyand ot her
conpounds with high ethylene activity. In preferred enbodi nents, exposure

to et Ayl epbemdinipaidempotiddsapigolybifghylsidylyandigmethsivhe. The tenperature

for perform ng gexposure .of ngpesst o, gi - i is 10C or
hi gher; prefergbmyngl‘gﬁsﬁlla%%?;’qﬁbrﬁeg%drgf g%’aﬁ?%e?ﬁ%e\éﬁatggﬁﬁﬁgﬂ%?’? The

pr ef er r ed fi@IRNADW @ib@icRefbPsBLEHaL KRBl GarB&RY be€fgydsly] Mginepnpounds
is 22C or |ower. Exposure of mangoes to ethyl ene-active conpounds may
be per f or rad amynegrgunsetieh iorfeblegranpl Bay hayuesiongyd ban ¢f iasalafardspher e

t hat cont ai nol ecul es, . i aseous form . of. ong.or nor.e e | -active
compounds SRR en: sERTTE DaBbamS nd Pullm PG o he

at nospper gnast $adyndi ng t he mangoes by any net hod. For exanpl e, gaseous

et hyl ene-active conpounds may be rel eased into the atnosphere in such close

proximty to neXspemnternplatetaee enbydimgets ae which R omddtirmde sorsbinedipteat he
mangoes before the et.hyl ene-active conpouynd .diffuses.far away fromthe
mangoes. ﬁgﬂgiea%{E;‘f‘}Fté’?ehlgigr%tla‘é}}e%ttﬂghen%%n%ég RO ﬁ%glﬁ Cé/ﬁlg%oéﬁrrleen?% .e., and
airti ght eQnRtRuBRHoAACKESkHY sdchVéniRndd ardldensPbE VS PaRst BAsIRAtSn

et hyl ene-active conpound nay be introduced into the enclosure. In sone

enbodi nent2§05/628Hi8h t he gaseous et hyl ene-active conpound 10contacts the
mangoes, the ngoes are . nside a perneabl e surroundin evice and the
cthy! Exe- act i vah BBTTBGH BT ES QBced T hEe e dEnde el & SERL PRt he
per meabl e o3 WJrOBNA! G, REMAER? islydfdseh. BIROf preRhed chBBdRRHEaRhef

surroundi ng device encloses one or nore mangoes and all ows sqme contact
bet ween t Re, BE,R/laad& de hydregaoompoethd. dnharéprefiaragowshodiraents Rarip(€l-by

all ow ng s(,o4rﬁlkey1i QIY(J &t b?&tzj I¥f,' and KPS ny%rogen. In more preferred embodiments, R’

is methyl and each of R, R®, and R* is hydrogen, and the cyclopropene compound is
30  known herein as “MCP” or "1-MCP."
In preferred embodiments, a cyclopropene compound is used that has boiling
point at one atmosphere pressure of 50°C or lower; or 25°C or lower; or 15°C or

lower. Independently, in preferred embodiments, a cyclopropene compound is used
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15 to di ffuse through the perneabl e surroundi ng device or through holes in
t he perneabl e surroundi ng device or a conbination thereof. Such a perneable
surroundiwg 2dswiossmay or may not al so qualify as an MAPCaaisd@biomssds her ei n.
Anmong enbodi ments in which gaseous ethylene active conpound is introduced

into an enclosure, the jntroduc ma e a t hod. For 20
exanpl e, @ﬁ%%@iﬁvpgﬁgmgtgfgﬁ g% gﬁﬁé” (g gipgt % a§%ﬁ2ﬁ1cal reaction
and vente@%&@rQﬁesa@g}9ﬁy&e0r6@goﬁmgﬁ£er exanple ethylene active conpound
may be kept in a container such as a conpressed-gas tank and rel eased from
t hat cont ai ner Asntsed hﬁelnean:l okylere-aqvet etrrnedmdrlea eobpelindethatgs ethyleshé ch t he
gaseous eth Ien ound is 25| 0 an..encl osure that

t
al so contQF %W’%Eé% g%?@Fé??@@”BB W&ﬁgﬁgéﬂ“élmé?ﬂy$ene active

conpougd in th%saise@ﬁalaﬁ{ %b@i%@%uh&%@ﬂwae@g% "igh “&Qdmma%oéyhg&er nor e
preferably 50 ppmor higher; nore preferab ppm or higher. The

preferredpadﬂgeh@paunnﬁbnﬂAAPﬁvsemendc$MWQMtdnpsmm@aMNU$meuapMnSphere

inside the e ﬁﬁ%osure is.1,000 ppm or | ess; or | ess; . or.300 ppm

or 1 eas. | GIODE Bt SEnauemalAnOspheRE ChrEPERPR TG PR MR exposur o
of Mangoeg ki Qindl iR JEHP @ﬁd’l@sutr@ a1 A9OR bR ASI o8B YA ﬁ@%e@s@tthé{@t iSQpRauRgd is 8
hours or nore; nore preferably 12 hours or nore. The preferred duration of
t he expostiia nofy edifgdesd manam)rlad modphe pedubatontanet withis iet MyPeney aict | ve

conmpound is 48 hours aqr Ies nure pr ef er abl hour s
or of o1 bl g;nw%a W exope 8L iavangout oy et g outndegre A MR cycl e,
I'n which &n%%ﬁkﬁgcﬁﬂhﬁbdvgkﬁ§|aﬂkﬁ&§@&@%ﬁkg&ﬂ@hnﬁﬁw ambi ent

room at nosphere, "and a? anbient 5 roomtenperature; preferably 20 to 25C
I n one en@eﬂnm&ﬂﬁyoth@1pangﬂmﬁqmmemsumFeghed to a ripening cycle in which
t he mangoes are stored in g normal .atnosphere at 20C or | ower, for one day
or nore subseqdenitsed m?ﬁbaeﬁﬂn@me%kb%§ﬂpgmﬁ¥“ﬁﬁémﬁﬁﬂﬁ8%%“???@%@natnnsphere

that cont %gﬂ%%ntdﬁﬁblgﬁobﬂé EisaG %M@OP aga@h ) Qehii6RAdidEs Mangoes
are exposed to an atnDs ere ontal ng ether e-active 10 conpound for
12- 241&0un5abhm&@£mthﬂaﬁﬁmomangdesaanmoﬁhemmkmpkmuMSafwbmhnmnmmnmﬁphere at

the sanme tenperature or gonlte ture for 20-28 haqurs; and nag oes are

t hen st or PmsofaponAgd hy rr?eebheﬁes hejgip '1glas grengmer daﬁ]ne%wgefé re for a
period of | ves

Bont act | nd e e B G 2 S

cont act i ngxamylebeydpexyfl ahivdtatyongh yarehsoddur dembleebomtptaehoxyhsgesic may be in

an atnosphere that contains nol ecules, _ in gaseous forn1 of one or nore
cycl opr opSR: eXFHIBNARES, @@%bﬁﬂ%r%QEW%ﬁm%ﬁeﬁ NS disePinay be i ntroduced into
t he atposphere r gaseous
cycl o%ggpene cc?ttrrp*@é Jn?rg)'aﬂn%%kﬁgglﬂfe rﬁgtg §§ typr%@%t lﬂg‘%rlr%r%g \g)?{eesﬁéﬁg%g@uch cl ose
prOX|nltycbmamhﬁgﬁe@ykhahmkhecﬁMﬁk@ﬂh@hﬁ@&dﬁ@ﬁmﬁqmdnmodhahbﬂwkhe-nangoes
before the cyclopropene diffuses far away fromthe nmangoes. For anot her
exanpl e, PREVOHRREdNEgIude cfhylons relprse ggtmte sysh as, for SWI%{Part i ght cont ai ner
encl osi ng d may be
. 5‘ch‘f§’1J Qt?iﬁlg% ﬁ%ﬁﬁ%@ﬂ?{e%ghﬁgha&&§ﬁ%&ﬁi &%{&lét%g{ %n&é’ﬁﬁg%'?

|ntroduce osure goes nmay al s cont act W th
liquid or 159Isirﬁilazyﬁdyophﬁbaraesaﬁlmrﬂmnahms(:ompoaﬂd/smmhxgﬁ esytdneastivifyor

exanpl e, ayi n dustin di ppi ng,, or dissolving or suspendlng t he

cycl 0B ﬁop@E@ lnﬁuge o) xeRPIea REP DY as: ‘eaﬂtcatqudﬁgcaﬁw RAMYOs a6GtYIRNG he

di ssol ved S enbodi nents in
whi ch gaségﬁéagygﬁggﬁgbéﬁg(gﬁﬁ%gﬁﬁﬁgﬁhaﬁﬁ§%%”“V”y hll%%%%H?he mangoes are
inside a paibFERRes, SHpFOLIDIdigldrVicEee c@nfodrde is performed using ethylene.

The temperature for performing exposure of mangoes to ethylene-active
compounds 1s 10°C or higher; preferably 13°C higher; more preferably 14°C or
30  higher. The preferred temperature for performing exposure to ethylene-active
compounds is 22°C or lower.
Exposure of mangoes to ethylene-active compounds may be performed by any

method. For example, mangoes may be in an atmosphere that contains molecules, in
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30 cycl opropene conmpound is introduced into the atnosphere outside the

per meabl e surroundi ng device. In such enbodi nents, the perneable
surroundiwg 2dswiossencl oses one or nore nmangoes and al | @as/UseomR/0e4mns act

bet ween the cycl opropene conpound and the nangoes, for exanple by allow ng
sone cycl opropepe coppound to diffuse.through the-perneabl.e s undi ng
devi ce oyg%ﬁpgh Inh%ﬁge(¥ﬁmyﬁ§ %Pﬁé%&ﬁ%f%nrFBS%d?%%?%%%?@gm%%ﬁgg

conbi nat i @empHRH B HayBeGhiradRed MRablcautsYsfRINGiInmanday temimocoby iy not al so
qualify as an MAP as defined herein. Anong enbodi nents in which gaseous
cycl opr opemghatio fpoaranpls. gaseruwsdthydaheSichveocempamds owbe relegsed ime thsduct i on
may be perforned by any. nethod. .For exanpl h cl opr opene coppound nmay
be creat eatni‘??ggergﬁ%ﬁfc@aﬂlosteé’é?ﬁl%tﬁ?%mng% ttgﬂ ﬂtﬂ%gtpﬁ nee‘ﬁ%vgscﬁ?l@?mi—cgp anot her
exanpl g, eyﬁb&pw}ﬁz\}fgﬁem}@f&nﬂe BRYIchEe ak@Rt conthodnd QIFtRLNRF aridfb@lteased from
that container into the enclosure. For another exanple, the cyclopropene
conpound meypghes. dontaithadxampke, fowdezoes mpe bt &t an erclastited(t.c.s ad artfaht m 10

t hat contai ns. encapsul at ed conpl ex og t he &éclo rﬁﬁﬁne cg ound u§>a
mol ecul ar SEHERGEENCHSISF YYBRE OF &MGPLereEh ARY 835CP w-Hery e FAmagt
"cycl opr opeRe,-GRCARRHN #i& theCRRRLEE. I n enbodi nents in which a
nmol ecul ar encapsul ati on agent is used, suitable nolecul ar encapsul ati on
agent s i ncl ude n f@ne exbogiinentson gédmihcthagasconoethdaneactve eompannd
15encapsul ati ng agents. Preferred ar.e .qrganic | ecul ar. encapsul ati on
agent L0 PRERERT B8 OMYRA ChOREMSS PR T SGErReE e BRI Or e AP,
substi t ut e fheleARXdnhfRind WISHBRE I UABAnE MG RHIRKE bhtSRle tRISErmEMNR €t hers.
Sui t abl e |ngrgan|c nol ecul ar encapsul ati on agents include, for exanple,
zeol i t es. sirondiresdayices Ui sathl embolireents,ahe perowpklalsatrownlimpdavie are al so
sui table. | referred enbodi nents of the 20invgntioni t@f encagsulation
agent is APPRESEPELHEGKE FEEOBAER allQwyg Wﬂ%@(?%taﬁf ?j&'ﬁﬁ‘h hey y&i@?@t‘: h, or a
m xtur et RGhGfnd dhatETaR AT TERlfpI0 by 6w @R AlerRalctiL C bbipdundunen. ( he
cycl opropene conpound 1's 1-nethylcyclopropene, the preferred encapsul ation
agent 15s ab piffuse yrdbughetkt pemeableuppeddng ddvienaapsughhoesnimdgent will vary
dependi ng upon_ the structure of the cycl odextrjn, conpound or conpounds
bei ng use@?%hﬁf@?&?%ﬂ%gf"ﬁ%or& C‘?W‘?(‘P_%ﬁ“%’ ngfee P é’)&epfl?%b?e cycl odextrin
polymer s, <HRGdi SNl REPSLRARor o qRalifHfsom NRPrRQbGRAM AR be utilized
pursuant to the esent 1'nvent’ on. The amount of nol ecul ar
encapsul ati ng agenig eabodisefitalin whivh gabenaethglenzadtivyyconpundis o of nol es of
nol ecul ar _.encapsul ati ng agent to nol es of c%flop openpe 30 co In

f

und.
pr ef er r ed RFsBERHER & Chglsure thegnBpdyrties naybeRsHBERFLPY ¥ 'a€‘?rng agent
to mohgs | @pr 3 gdi]g& : i - ably 0.9:1
or hi gﬁer %@mﬁ%ﬁl‘é %rggﬁ&?%%%ﬁg? 1 d(gl? n%ll g etlacrr;&[teré;frn g{%{e’é#‘%ﬁ?g%fg&géﬁ: 1 or
hi gher . | rdepénstrtchylosurs. poeimthce dxanplegéthEatesactivheompbial mby bokgs of
nol ecul ar . encapsul ati ng agent to nol es of cycl opropene conpound js 2:1 or
| ower; noikaBPRABERHICY a3 asOMPEssqdogas tanky Wdrfﬁlr%éseerfw%maé&oné%ﬁdp‘ﬁéh‘i s, the
rati o of gﬁélgﬁggf nol ecul ar encapsul ati ng agent to nol es of cycl opropene
conmpound is 0.95:1 to 1.5:1. In sone enbodi nents, a cycl opropene conpound
is introduced iPa¢forradarezneéiodiroaiss & whiah tieaprkeius ethybmgaesvdyonpaad g t he
cycl opropene encapsul ati on conplex intqg the encl gsure and then contacting
t he cgél oprisphised e aberfleurohacasmeasain mAngpcs ol e BT fONCeRt Al as e

agent is nd.. ] : Y. psul ati on
R e e i
at nospher @ighert 1B r&BiABHI J0EFHNS or Wahert: nodd pfdratui78l ppimadr highrt.aihs 50% or

nore 10water by weight, based on the weight of the liquid) is an effective
rel ease agegferred concentraiio of edpylameagtisheseRavBd in the almpsperfapEds B cont ai ni ng

the cycl opr ne.e | at i I ' | gg) .8 q{)(p et hat
cont ai ns ﬁﬁﬁgg‘gg,‘s Qﬁ@éﬁ??&ﬁﬁg’ ﬂ%g@gé’ﬁ?‘ +r§?§o§’ glgn a@t}l&\%{%%t Ea é‘%ﬁli d
mat er zal . |[&@ntact with the water causes rel ease of the cycl opropene into
t he at nosphere of the enclosure. For exanple, the solid
The preferred duration of the exposure of mangoes to an atmosphere that
contains ethylene-active compound is 8 hours or more; more preferably 12 hours or

more. The preferred duration of the exposure of mangoes to an atmosphere that
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15material may be in the formof tablets that contain, optionally anong

ot her ingredients, encapsul ation conplex that contains a cycl opropene
conmpound wWoao®3378 nore i ngredi ents that causes effervestarse@2/044623  For
anot her exanple, in sonme enbodiments the solid nmaterial nmay be placed into

an encl osur e that contains mango&ss, nd watler .vapor. #gghe ﬁt ms, here may
be 20ef f eEYTHES SLYENFAHREOMRYEAT IS 45N UWEHR 1815 BITHPERBEY ARAPY> T he sol i d
mat eri al {RatmGeMAtABIyHMARN Sene encapsul ated conplex may be in a form
that al so contains, opfionally anong other ingredients, a water-absorbing
conpound such dgungbermaxbarplbgscteal matrgrenmigsyelsi mgvipolh theenangpesardel | quescent
salt. Also contenpl ated are enmbhodinents in which ngoes are .brought into
25cont act SWHRE Opaﬁlia(ﬁl_ne : B%Witt)lﬁtb%?lfn_ 10 109t 4MPsP 383 ABPRICNY ¢ opr opene
conpounds ., MTRAHSHER: hlefitthisly 00RO 1 1BRRe chibBdfNdk ARE RREARs GRTPOUNd may be
di ssolved or dispersed in a Yl quid medium I n sonme enbodi ents i nvol ving

| i qui d conigsdttd @y rigenimgedyoleriopaneh tmyndngod¢sarastosdoapswiaali abmospdal ex wit h
a nol ecul ar_encapsul ati on ga%’ent, and t he enc%psuéa%i on cogl ex may be

di 550l ved070"Gi Eereaar pre 431 9iqhera SSRreABRA thne end of cYRoSESY i ed

embodi ment,3,,0festiHGn AEEREALre A EOALAR thd QBy1BLRIRBbAPSARE. AhRhH@eOne or nore
cycl opropene”conpounds In gaseous formis 1n contact with mangoes (or is in
cont act wembodinpel, integbésars axpasad ¢ agatdespleee tdndinmgrethylandsicove or nor e
mangoes). | n such_ enbadi nents G?é)l concentrations above zero qf

cycl op? op&AaPewST her24 heurs g @ Foa%Qagf Hﬁf‘%‘?eéraé%ﬁ%?g?ménéé‘ﬁ% tration of
cycl oprop hiSie Sorppd?RBrlr B ARGhper RFEOPDERIRRLY ad 1 PPb OF

hi gher; n%fr}lgosgﬁge[?gfaglsé Fsen?% pg[) 5rr %I?gﬁg?efr m)rg preferabs}/y is 100 ppb or
hi gher, maraagpssefrethahlsyorédsinz0tbrmabatatosphene ghlédPC t@28F(E patvloy tetiperature
concentration of %cl opropene conpound is 100 ppmor |ower, nore preferably
50 ppm or frGRsFIod A do §dd¥er abl y 10 ppmor |ower, nore preferably 5 ppm or

| over . Mﬁ‘ﬁe lﬁ?@fh&@oﬁﬁé bﬁé@en@ [im%ﬁﬁélil }ﬁﬁzol e 6(}'}Sf§cée Elgle}r%o&a\gﬁﬁgﬁ@& that is

attached to sone material or apparatus that a%l gas or gases to
t he at frosphee eydlagopaetchmpbOnddARBuah doactingmaelse peeforacd bgasy methgdses from
the at nosphere inside the MAP. Passive MAP (or commodity generated
modi fied AChEEHINGSE8INLPEIAY ARt AEWsRIters Hat Nt MAleCHighdb 885ePUs pi r e

after har i i cesses,
consume oxis! B4S FRACRERARLBEL Cobfot. A G Bop R BB e B S b
di f f usi on bt hiteudabed e helatospktersuabusling the esangbed heanyhiRethdhntbrpassage of

gas through any perforations that nay be present in the exterior surface of
the MAP nmEKHRBIENZASPRUSIFIROPIOPERSCHRPQYRG goay, bedgleptsd ifodhs dBoselfde Bt i onal | y

th - both). |
or of o od b BTt g6 EHRER, B KRR B SLY a0 "
enbodi menhsankbatbefiorp igycyaiprotendBRfusknfat hway ispehe fiaagddso Foamebtiedrai ms

herein, if MAP is not specifically stated to be active qr passive, it is
i nt ended tkampPlehde mrERZagsyMBEbEIn aencipsue\ k. ondaIghl eontyiper caglapiped, if it

is stated_herei I\@ﬁ% ' L8k dﬁ%&teristic,
both of t P{(e)f-J ol %oa\t}m’gﬁ%hg{r%’o I ?ﬁsoél @gﬁc@&ér%h{hg%%ﬁg:oé@@ﬁ%&%asSlﬂ)ve 1@ t hat has
that gas tlicdRisakl OmeGhaizacd @bV Slsb bt camactedwahtliguirl dABLid badlopropraie i t
cont ai ns mangoes _ i o
25 compounds by any method such as, for example, spraying, dusting, dipping, or
dissolving or suspending the cyclopropene in a solvent and then contacting the
mangoes with the dissolved or suspended cyclopropene compound.
In some embodiments in which gaseous cyclopropene compounds contact the
mangoes, the mangoes are inside a permeable surrounding device, and the
30 cyclopropene compound is introduced into the atmosphere outside the permeable
surrounding device. In such embodiments, the permeable surrounding device

encloses one or more mangoes and allows some contact between the cyclopropene

compound and the mangoes, for example by allowing some cyclopropene compound
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25 mai ntains the sane atnosphere within itself that would occur in a
passi ve MAP that had that gas transm ssion characteristic. Al so

cont enpl avecdomrm@3abodi nents that enpl oy a conbi nati on eCTasténessns
passi ve MAP. Such conbi nations include sequential conbinations were the

mangoes are.contained in active MAP followed by being contained in passive
MAP or t hE ‘illg@é? @éo%ﬂ‘&h%gmeﬁ%?isgﬂgum‘gevfﬁ?eorryﬁlérﬁa%}ég(ﬂ%lnat & contained in
active and.passicarryifd ddh& Sa®nttiMRion thereof. AudBafpdimMl t 0 characterize

the MAP is the gas transnission rate of the MAP itself in relation to the
amount of swamgdes deslcd nhay darmeayNAP alsPrgehlelyablay MARes defieeddferdimansni ssi on of

carbon dioxide s, in.units of cubjc centineters per da er_kilogram of
mangoes, 1, 200 SO GHRLIMET B BRI GPEEI B eBPest hGRULE g uBeh er abl y
4,000 or Bighebncifsd eheRidudid At R Rifthanshesmneihodl FeALRARIdI oxi de is,
in units of cubic centineters per day per kilogram of mangoes, 120, 000 or
| ower ; notle griebampaid yorduddonarbd ovaed inrrehenpead fectih yndrEn0Bigo dire | ower .

Preferably, the rate of transnission 50f oxygen. s, .in units of.cubic

centi net eF_%CI%%’Fe'd@V agafher ey %WBIPPWH@%%‘?‘/IQ%‘% i t}‘?irlijﬁtelrn;a B ef er abl y
1,000 or B @helasedRER tRARbEafRE Yntd 1RAACREuR! FBLInotRrekahak! the the rate of
transm ssion of oxygen is, in units of cubic centineters per day per

ki | ogr am ofclomnpoesompolnd oy be cbuwized iroa powde oppelfies abdtherZ0]i00@mor | ower ;

or nore preferably 35,000 or | ower; or re preferably .15 000 or | ower.
10The! ©xy Jh caiains Frees "ﬁe‘g&&?’@p]ﬁ?‘ &g Wg]gp?pﬁﬁﬂ?qmwnﬁtl%gtﬂgﬁug“package can
be cal cul i L v, Ogggesured directly.
For a m cr@%%gﬁl{l)%é ﬁt;')o ;ﬁggo%&%ﬁgn%gﬁhgﬁg{ﬁytﬁg% rermaabi lity of the

filmat anycapsuetad tomplegdn be theoretically cal cul ated using Fick's |aw of

di ffusion where the perneability coefficient for the pol r .fil mcan be
measur ed usi ng RCBPERGHsdn #hgh amoleculgpencaplation e A t%@lb 985 for
02. For thj ] t; iRt li Lf.prations
can be ca c%?%?agsnﬁ%?ﬁg&g{ %’%@?sflﬁgagi%?%i&gﬂﬁo%ﬁ& a?fl Eﬁ?giﬂlg@%ﬁesent ed by
Svet | dha EhchsEaing\iichen®idfeatd Modeganicomoleentboembpatiohfagedts.on Oxygen and
Wat er Vapor Dynam cs in Mdified-Atnosphere Packftges; .Svet | ana Fi shman, V.
Rodov, S. PEdpiTsdpraana sncapsirtien agsntsppgndesdoraiapploygybsgiutedyo. 205; 1996,
pages 956- 3 J i a el and V. Ghosh,
Oxygen tra g%ﬁieggﬂghaégg%gﬂ{l e}igkgﬂa&mﬁ Igrrlsgx%%?ﬂfo g’ra aetﬁgéélsz'f $lﬁgﬁ%1%9rg grtljl?errent and
model conpanécuitim endapsiachagehtsGnénds) tiheswaaiphs) zeclney. Ndixtaks bbadtableocess

Engi neeri ng; 24; 2001; pages 113-133. The OTR at any gi ven tine is
dependent TBReqUIE COPEWABRRGeRES B7 algp switakls- e medered eRBRAIMENtSOL B tine. The
OTR of,th C i t rti pressure
versuéoti ﬁle&éﬁéfﬁﬁeeﬁﬁﬁgﬁﬁﬁg%?ﬁgg n 'P %g}éﬁmﬁgg{%? gtta ﬁgagg%(ggl?ftg%gﬁaon gr adi ent
ver sus ti g¥cladexpi 9 anegdtudy théreoGnhsdomeZ@todinhbits of thednwatugni ent net hod in
cases where there are not well validated nodels for the OIR such as

ni cr opor oRartisylerly ydhes the syckpEorRepaBI MBS 1gpethysy derppaies the prefgrred

m cr opor o nes i i I 1 (N: he

Car bon 3065 SRr ey Br e blalih TTpe brofl B B Bb R e W v 'S (o

appr oach. depenidingugehuhe sttncalrabhticestlodexihie compaurinir cgapotmdsteinigasedn
characteristics of a polyneric film By "inherent" it is nmeant the
prope??i ednyfcyeladextiip gy mixtarerof qyplodeydripy s¥cledexyin polymses PWAHtons or ot her

alterations t ) f r i 1. i a filmby
char act er 51 Au S SEE sk QBT LER e SubidR nfRRRPBIAL B, ot has ¢ hat
conposi ti gfveanen.t hat is 30 mcroneters thick. It is contenplated that, if a
filmof interest were nmade and tested at a thickness that was different

from 30 m cr omgthe eBopat ¢f molpewar rgapsylating gpeyt sabeeldly by ¢hajgsierigedy easy f or

a person ?k];e ratio of moles of molecular encapsulating agent to moles of cyclopropene
30 compound. In preferred embodiments, the ratio of moles of molecular encapsulating
agent to moles of cyclopropene compound is 0.3:1 or higher; more preferably 0.9:1 or
higher; more preferably 0.92:1 or higher; more preferably 0.95:1 or higher.

Independently, in preferred embodiments, the ratio of moles of molecular
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5ordinary skill to accurately calculate the gas transm ssion
characteristics of a filmhaving the sanme conposition and havi ng thickness
of 30 m cwormet3gnss7’sThe gas transm ssion rate of a fil m raviusgoizhiwkness 30
mcronmeters is | abel ed "GI-30" herein. One useful inherent characteristic
of a polyneric fi.lmconpositiop is herein 10 cadl[llrsgﬂ "filmbeta ratio,"”

S

which is” CREPPAERTRE B3N WEMeIPs OO P3G EATAE HIQEFHMYate to the

GT- 30 for 8001 105-9%k dfverPie Rl fidfRl L IBblmdntd, Mg, b flReta ratio of

1:4 or higher. Ij%/y "1:4 or higher" is nmeant that the filmbeta ratio is 1:X

wher e X i sngeaiddrencdpsalatidg addnt ® ppolet of cyatbviiRne sommpoendofs Orfidt etoi lab:1t hat has

filmbeta ratiQ of 1:4. 5 to 1:8. 15In preferred enbod(lécrrgcgts, sone, or all,
jojo a

of the exteri o &IP$ §RBOGMCPiFea RrePKICP@PIRd ispptgq } he polyner is
in thesfor L i I ' ] e
R R e

m cr onet elinto tha@icksuterahd psrdemtdcying gengcopidpaid encapdwationi condpldxnsitinave

t hi ckness of 200 m croneter or. less; or 100 micronmeter or |less; or 50

mi cr omet efelgRse 2gpEs &\ release agenpig comPOnp| hah oYReRdt cobirhdes EYUEOPSHEl ude, for
exanpl e, : 1 i t i Ll oxanes,
ol yam deS e SRR b RHeS el A ERERorR G GRBGm RlEL

copol yner atridspheef In ke aabbdigeanf waenrladiuitathbosmtdifes 8o br Sord abl e

pol yol efins include, for exanple, polyethylenes, 25polypropyl enes,

copol yher svaisdyerrightpbasad en theeyeight Ofégrdhqla@a inah cHpverelegssragesyi t abl e

pol yet hyl enes i uge., I i . t | tral ow
density ponet%@?éne, ?ééﬁiﬁﬁﬁaﬁ%’ gﬁ%ﬁ@%@%@ﬁ%@%wgﬁéﬁ%f@%ﬂﬁﬂﬁmng

met al | ocergedpatilatiyz snplok yailinedémne ancaplobytoeias codtadt Mahgns, md Watpoilsar
nononer s, _medi um density pol yet hyl ene, high density pol yethyl ene,

copol ymer $reughl @ copiest I?Nl&ﬁh%,‘ Sphé medgrial. SGpptael et e gyt synes edeasophcl ude,
for exanp I ) I I e enbodi nent s,
| ow done t5F SapHEEF HE R ARyl B R, R R ple BTy o styr ene
and bus adin@n€idl snay$edn tHafosn E tadlBiothat®mHn, dpoloMEn desng @hah as, for
exanpl e, nylon, are used. Preferred polyner conpositions contain one or
nore pol yé&@edipntyrensansplafip somplsk dhad captains a¢yelepiopryctamnoang and one

pol ycapr ORI AI AR, Rl cllelderfoRglymer of adipoyl chtorlde and

hexanet hyl'ene di &m ne ?nyﬁon‘? ; more preferred is netal |l ocene-catal yzed
pol yet hyl ene oFopahotEakampll aionEbddliRE®E HRtbolo hyHiE {al 2RO P Yickd ONns
contain one or nore polyolefin and one or nore copol yner of an olefin
nmonomer WittA ag epelpae thah eerERINS BRNZesspdidyFeter vaper BY the pangpphere maydepr oduct  of
copol yer ieizfieag/etavs\% readlO ntdiIIl fsgrlilg OF sl ne%g)%ﬁis ; en%su it}tleast())lliﬁ rr?z%’r?&h N of an

ol efi N nononer Wwth- a péﬁar'nnnoner inclu e,r?or’exanp e, such pol yners
avai | abl e chiitains yElopropedl dredpsulatal eyddikx g8} BS in P@hahiedscalontgpol yners of
ethylene with one or 10 nore polar nononer. Suitable pol ar nononers

i ncl ude, foHoratlyrmprang oficsypgredientstacvatgialpprbing eqmpauad seethsd, fafcryl at e, but vyl
acrylate,eg&aékig“ggygbﬂgﬁhhag k&grg?ag and mxtures thereof. Preferred
pol ar nonoffers tonfai n one BIPOIGICE O FR1AYSFHRY e; nore preferred is vinyl
acet ate. Anong Mepedntempiste@iar@éhvdBmentid WhRRen&igo8P4E bRAIgA! infPnoner, the

preferred anmount of polar nononmer is, by weight based on the weight
25  contact with a liquid composition that contains one or more cyclopropene compounds.

Among such liquid compositions, the cyclopropene compound may be dissolved or
dispersed in a liquid medium. In some embodiments involving liquid composition, a
cyclopropene may be in an encapsulation complex with a molecular encapsulation
agent, and the encapsulation complex may be dissolved or dispersed in a liquid
30 medium.
In preferred embodiments of the present invention, the atmosphere containing
one or more cyclopropene compounds in gaseous form is in contact with mangoes (or

is in contact with a permeable surrounding device that surrounds one or more
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15 of the copolyner, 1%or nore; nore preferably 2% or nore; nore
preferably 3% or nore. Anong copolyners of ethylene with one or nore polar
nononer, wbeommszsr ed anount of polar nonomer is, by wecghiS2dasesd2mn t he
wei ght of the copol ynmer, 18% or Iess rmre pref erably 15% or |ess; nore

f bly 12% I 9% f bly 7%
ecs: 201 fudSehoRr sempum Bt pREPRetiiirlion i PR R "

per forat i @pspohil é@@@m@ﬁl Beh I%@@%'lﬁ%&t&ncérﬁ&tx@f%‘f’@i%’ld;ﬁoﬁénlem is chosen or
desi gned so Phat when nangoes are placed inside a container conprising

pol yneric cf.)mlpmmd rs\ﬂd Bptodr logheyemomuéferabtyais dqrpbdir dixghde nagre prdemablyiihed t hat
preserve Ie condition.o h ngoes bette i ent

at nospher éB\HBg IOEI Wi‘é(ﬁe preteradly tI%I Qéjp&b‘gg} etrﬂﬁ?reé’r%%ﬁ%)g' 366[28%’% i ses
pol ynmesi ¢ yfdgem Plle}’erbbcly,r{ﬁ@%nc%ﬁ'@éﬁo%%y&ﬁ;&ﬁk;bn@éoxﬁﬂb%n&"rkrf(ﬁ)cﬁn?-liﬁl%“@f the
cont ai ner consists of “polyneric film  an I'm1's arranged so that

nmol ecul es ntdraprederablyPgiphreodbwer, infiars ipreferablyddgipnt drdoprot, ymere peeférablmnSwi | |

di ffuse between the inside of the container and the outside of the

cont ai ner PPR YoPWCHdi recti ons. Such a container may be constructed so that
one, two, or SR n ont ai ner
consi st of po%rﬁg fil %ﬁbgﬂgﬁsﬁﬂvg %CH%M]% ilﬁlra% %oré?%ﬁggﬁ%%ggte&t he sane
conposi t i somasnaatdh oﬁaﬂsmratmthaa@ddbeemhlﬁges @rgasdésrto mheanivsptchemsidethd s
contenBI at ed tha} such containers will_ be constrthct ed so thﬁt t he portion
of t hdlcoMAPRas/os frpeies ceriR SRsOTEspesEIm) M atmosRhers (eide tha¥iddtively bl ock
diffusion of g that diffuse
through wil | "P%O%T\‘? g%fﬂgﬁ %ﬂnnﬁ)dl ?%g%E?H{Hdlﬁgd agl%é‘?lg}rergje:{él«gsfe film
conposi t i adsarftale oﬂn]ne:factttha r@'ng%)@s feapire afitdrdiaradsoXituie nathg@S@laded ivmi t s of
cnB/ (nm2-day), is 800 or higher; nore preferred_is 4,000 or hi| her 5nore
pr ef er r ed SPEOFIrBFINAE HRGHEICESTeSr@NBHRS B¥ YA and PrgueRerThen ¢ipyker Thépr e

preferred i ar bon
o ovt o 520 800 Send RIS SRt oL b aig
pref enped and p8BaLO6r gk througlt anynpei-forqiiont drat ady ibs peeiGn tlﬁsrexltcﬂm surfaer e

preferred i s 40,000 or lower. Preferred are films with GI-30 for oxygen at
23C, in umf flse MAPcrﬁem(wowwm lgyeloefpxyeeicathen digyice anbpptcmally edes s 1, 000

or hlgher Iy en films with
GTI-30 for oxy %ﬁﬂag %g%? |ﬂr%§u‘%t?p‘pa8?foﬂ%gﬂ§%e(g?0ﬁ¥) Iéﬁgg%l: gOO or | ower;
nore pref entedimct8PaR0k MAP iowssd. nore preferred is 40,000 or |ower; nore
preferred is 20,000 or lower; nore preferred is 15,000 or | ower; nore
preferred i s 1ad\lopeontppplated aigempedimenisghasicpmlazpciye MAP whixtB® vapor at
37.8C,Hi N 0 ed is 20 or
hi gherQ 0 rggélﬁéatﬁkgrg é@%gﬁ‘é@m ]\é;r\gééﬁ?t erp eahgﬂ S;g&%g%{roeoéfgc {;@é{ inunits
of g/ (n2- ghaysive, @fis Int€HAd Biat HRWAINP WBY Be pitlet actvecripassta0 Rwekam@e ifftor e
preferred is 40,000 or | ower. Anot her useful way to characterize an
MAP is thés stmﬁhﬁ@nrathﬁhm MAP hgsiacterian gs fapeaisyien ehaagerisiiebqthef teof t he
rate of tr, nsm e _rate of

transm ssﬁ?;in 011n %b lme ?%%?ggmg p[ li]eed :}%glsgl%‘gg/#/%}? Eh% %)e&r’l% aE, t he MAP bet a
ratio i s kiahsid3sionh cha@&eﬁst(d afd an actme MAertkat Ywhéh i@ t@akias niafgsesor equal to
1.03); nore preferably 1:1.05 or_ higher. Preferably the MAP beta ratio is
1:5 0P3| owesintainsitee W@rfémamlyerqwgh@rltspﬁm wokl gsicer wra ragsisaybil ﬁ@ﬁ
polynerlcfllmls usedta n fer

brboar mented i e RGBT RS ARG SR ms €5t REBLSLIGE EHE"

M cr onet efegapldyna BoEbiakti @l RiEH 0d hitepdsSive MAP v 50¢h aitifdtiink qmudet he hol es
have nean dianmeter of 10 mcroneters or nore; nore preferablf/

M cr onet erssqusntipirombinasioas piees e MngoGO et eigired rastive Mt Ellovsedy

pr ef er abl é}rogfocg?ﬂﬂ gﬁgtpg{sﬁ Méﬁp ogetl%e rerxligre gﬁ go%blxatlons vﬁlre?g t%E:rmeacril gergb odi ment s

|nvoIV|ng ave
30 are contained in active and passive MAP at the same time.

A useful way to characterize the MAP is the gas transmission rate of the MAP
itself in relation to the amount of mangoes held in the MAP. Preferably, the rate of

transmission of carbon dioxide is, in units of cubic centimeters per day per kilogram

10



30di aneter 300 micronmeters or less; nore preferably 200 m croneters or
less. If a hole is not circular, the dianeter of the hole is considered
her ei n t owbeo/Ms3mes t he square root of the quotient of pChaSariemsswsdst he
hol e divided by pi. |In preferred enbodi nents, the MAP conprises polyneric

filmthat i.s perfo d.,.The preferred.n r of ,holes is.determ.ped in
part by tﬁgn\ﬁgg%ﬁ%r Lgé(?%lﬁég%fg Oﬁeal?reéﬁr%ly gg@ pP%slgH?r’ R %rgf .4{6'88preferred
enbodi menbghighbe MuRdly, @he AR ESrapghiskioh @gcatbR tiokrRA9as uhits dhaibMAP

enclosure is 10 or nore; nore preferably 5 20 or nore; nore preferably 40
or nore. kentpneétspeedayared dogrem of matgech iAH.E00 of lomshgsongaeretiablygr am of

mangoes in.t P encl osurge i or, fe ; re preferably 750 or
fewer, no g’ogﬁé’?/@’_r‘%% I?Ogedﬁetgfabfye%g&?o W&PE"’%&&F%@&T’Q’%@& r.ra[ngl\*%s D Anong
embodi Fenty$ okybeWid, G ukiRoMAB) CRIRRE SRSy R Ahy PRI LI gfdnt BT hbddoch Sopek f or at ed,
the preferre otal area of the holes, in units of square mcroneter per 10

ki | ogr am bigheamgoe prefersblyd, @0ordvighenrreorepoeferaplyel, 2 tadr hyglicd O Paddrably, nor e;
nore preferabl 50, 000. or .nore. .Anong. errtbogi nments in which the MAP

Compr | ses TRy AGRESTIF R CHAEEES ik ROFSt GHCI BB T 0 PBt al ar ea of
the hol esyjjbfa ftrﬁar%()esi q¥8:080 B} VRIS ShorR le kb9 I0aTO: 16WRRIGES orel S

20, 000, 000 or less; nore preferably 10,000,000 of less; nore preferably

5, 000, 000 porferiablysyS,100rce lpwat er mbieyprfet®dly; 0H00Mor l06keSS. In preferred

enbodi nts, t P conpri ses. merjic. film t he rcent, of the
el on ot e o iR A & QTR e o PR RTAEk B0t { @ 1009
nore preferabl ¥aa@ykd ?roﬁpfﬁ%%dm??esa{@& & 1@BlaVurd Bk & ulQ0Mec TP Bor ef erably
90% to 100% An MAP in which 90%to 100% of the surface area consists of

pol ynmer i ¢ n#ropeifonaied pohyomar bag thei OTRSlua td hagetméxabdfte of dat fdmeat MaPgivhmt
conprise polyneric filmand i ich all porti of the surface of the MAP
that are E‘&e %Ihﬁﬁ}éﬁ‘q@lc@ﬁ}’ ﬁﬁ‘lé‘ﬂf‘égt“?\?gl%{}ﬁkb? &Ofgﬁ&’f‘%gﬁ‘&' I5fhYas nol ecul es.

| n enbodi i i P rd I i | mai nder
csdbil?y %@ﬁ@fﬁ&eﬁﬂ”&%ig gﬂg &oﬁ%qa 15650 RR Y78k & ufihl TMpaRddt R uée

of the surface o e MAP e y bl ocks diftusion of gas nol ecul es,
the MAP i asdemsibelemediSTH thethpd £S088 fdviAP2. REHbisesme mipopgnienied bhg the may be

made by an thod, Suitabl e nethods include, for ex , ser
perforati SR g 1ofBe Byeeperfqralions cep eﬁe\ﬂ@gﬁgélﬁ@&ar%ﬁg%ﬁ%{ﬁm@f and
hi gh-ener %Yfﬁ&’s'icﬁ?&s&drg%htgg:bﬁe@%ﬂ%- Fi%%rﬁ ?\/Fcftﬁerrﬁcﬁﬂ’af%g ot ?e;!ﬁ%%n

perforation. Anon nts in aser perforation is used, it is
pr ef er r ed AffocdesOgenuns &leot Vool Yeumicsfin ModiffteatAtmsspmieré Packagesd to | aser

perforation. That is, the 30paolyneric filmis designed or sel ect so t hat
Phe | ager Soadyy HuEs Vi Gogs ah Snaybor B SR ShE g SFStReE L Abhb 1 s
Pref epped sl 564 | Yghox, L, pxl . ' polyeric film
corrpog{)ti ghs, t ﬁggegggré?g?i%}te Wa%/e g?%?ﬁ%%gﬁﬁgs(gé&lgﬁéﬁmﬁh% be chosen. For
pol ymer i ¢ GHoshEOtyat transiasion pat Yiebhyh eieo-patthaitedfipot yoengemdn: aetlhy| ene

with one or nore polar nononer, it is preferred to choose a carbon dioxide
| aser pr odeehemar sarel Phesht RihAnapitesvigra; Jormaheidpad; IyAtesdf wavel engt h

10.6 mcr : . g d 2k N L f.: i nvention
mmy be ang e A SNERER 1SN syl DR B A G inhoR bR o e
present i nveORiconceadhtidreddving f@coit thiteogr 0l smvh e (GErRofuhe sysad cad N sonme
enbodinments, mangoes that_ are nenbers of the species Mangifera indica are
used. 2Pn demecasyso By measwing the O2 partial pressure versus time and then plotting the

natural log of the concentration gradient versus time as presented by V. Ghosh, 2001.
This is a convenient method in cases where there are not well validated models for the
OTR such as microporous systems or unique combinations of approaches such as
microporous patches combined with films or microperforated films. The Carbon
30  Dioxide Transmission Rate can likewise be calculated by this same approach.
It is useful to characterize the inherent gas transmission characteristics of a
polymeric film. By "inherent" it is meant the properties of the film itself, in the

absence of any perforations or other alterations. It is useful to characterize the
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mangoes that are not nenbers of the species Mangifera indica are used. In
sone enbodi nents, mangoes of the species Mangifera indica, cultivar Tommy
At ki ns, awe200/03%d. I n preferred enbodi nents of the presents20mwessts on,
mangoes are harvested when they are green, but physiologically mature.

In some enbodi nent s oes are.haryveste into MAP.
In sone eﬁB‘@BP%ﬁ?ﬁ gfa{rﬁlégY a t?r&}?%ﬁﬂ‘:\}gélg ra’fsénlf)ﬁl%ggk%%#erlsﬁf&%&@dl s 14 days
or less, nmf@aPhef &ndRsition sdayisa ¥ 30 BkSombRF&hRk AL BBk YmBlaANBatOif al €SS. IN
sone 15 enbodi nents, 'harvested mangoes are placed into MAP prior to

shi pnent , famaoftiterchiarsre sadd anditfg@ésataénel{mss that wes difPredufiomgdOshi pment. In

sone enbodi.nents g hi .pped t nat i N that is. near the
i nt ended ﬁBFaneﬁrS?ageg?leg) é@r%lF meﬁ% ‘ﬂ‘it’%??‘?y OLARTSYHY | nt ended

poi nt  of %@dlﬁarygkmqe%eaﬁaél ARANSRe fhe fgagésﬁs%ssfl&pmamk&mstoﬂasmﬁapabl eto
transport the hangoes to the point of sale to 20consunmers in 3 days or

f ewer by thaviok thersaotchempssitibaeed hadns pucknass ai30 micrometém. Jbegaenbodi nent s
of the present. inventi oes .are ced into a P .af . harvest and
prior to é‘ﬁ‘f‘ﬁ%ﬁfmra}tﬁog%ﬁﬁnng 1§%6}Halﬂ1‘r‘6£ Wé‘ﬁ’t’%l,etefsﬁéql?\lh%@dngﬂ}{gi placed in a
carrying geyice. The carrying device provides some structure for ease of

carrying the MAP and for strength in stacking the carrying devices during
25t ransport at i @mne uSafiul inhagnteharassisat bﬁm/pblryereneﬁtﬂnange)osmog&heb@nmeen t he

i nsi de _and the" si de of the can-yi.ng _.dev ical suitable carrying
devi cé¥i s cakiesh g&‘é}ﬁﬂr@ ti0g "@éﬁ’%ﬁéﬁ?@“[%@ﬁ%é’ﬁ%pf b‘é%%ﬁ? 8 TSI/l e,
round hol Ee :Mn{hg mg?&%r@o% dBRiAE. BlRAlA rgoiyaqhéhcsmma%rm&%@%ha of TRNgoes

are shipp that 1s In a carryi evice to a destination near
t he i nt endetopiigles. (ny"ﬁ@dlcﬁﬁi@em'bissnmtﬂlat t&@lﬁhrns}mmaraemnoljmms Xfs t he

present invention, nmangoes_are _contact o] ene conpound whil e
they are igFeaiss tamet. Merepiaferisdpdal ieme eo%ﬁ‘@ﬂgstﬁ%%@ %iﬂ‘i SREe aipt h an

et hyl ene- 6}045;6& gonpound while they are in an MAP and then, while they are
in that sane L’,'they are subsequently contacted with a cycl opropene
conpoufd. |n saenpreferbaiinimmdimentaogees: Al of terkecivesurfict lof thedyalPapr opene

conpound while they are in an_MAP and then, while the are inth iﬁJsame
MAP, t hey PabEesighdaeferehby (heohmagriam the formhef ael?CHW%W‘e et porge é‘&ﬁ’% I'n

sone e”bog, W&Sﬁl&m{?@ @ssc trgfc&&ﬂetw éJ}ngre%,c d);p{& Ber Gappeund, and

et hyl ene- corrpoun prior to gp i'n an NAP.

I n preferroedoaﬂbmdielmmrmorémhﬂep@dam@ porae ssisdit @dyrhealid flwss hdvangoes are
harvested at their normal commercial timng based upon fruit maturity,
packed i ntleickessiral 200miczemetsber1gssh ek HY mé?ﬁ‘éfnétSbPrelﬁssta 8T A WIGIEMEBTOr The frui t
are tagn tggnsferred to MAP bags and returned to the boxes. The boxes are
then éxposéd to 1- 10MCP. After the 1-MCP treatnents, the fruits are

shi pped. | n andohessuithislt @olyadt: esmpoinentincludd goasampée, palykkdni,nt o MAP bags
at harvest and the bags are then placed into cardboard boxes, coal ed,
treated wiPohVIMEPOlYaNERnshiDgbEienes.mobidopmes.aoheamidsshbay idsre chloridge present

t ft b
bl aced | nReNE it EioREP RIS S (L LR DB RO Bt 2 o & epased
to the cyqé@ﬁhﬁwﬁeﬁ@ﬁp&nﬁdle@ﬂm@ﬁrﬁewm@E@Ceadmnpre pbigetMenesSubsequent to

exposure to the cycl opropene conmpound, the mangoes are kept in an MAP for a
time Béri a@lhipenylgnss, WQP@‘D’WCESthFT@@If Phends thereof. el lpigatiens| tb%r§@f auitapls

Ll e L, T P SRR AR, B e vl v
?S 28; ? tnt IO ;p@gtét&}yur%d@emdat Rfvvaénsltfﬁ @blybﬁ@leﬁe Iméralliscend baxhlyzmlyemﬁemmt erval TI1
copolymers of ethylene with polar monomers, medium density polyethylene, high
density polyethylene, copolymers thereof and blends thereof. Suitable polypropylenes
30  include, for example, polypropylene and oriented polypropylene. In some
embodiments, low density polyethylene is used. In some embodiments, copolymer of

styrene and butadiene is used. In some embodiments, polyamides, such as, for

example, nylon, are used.
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period TP1. TP1 may be the sane as TI1l or that may be larger than TII. If
TPl is larger than TI1, it may be larger by a small anpbunt or a |l arge

anount ; TWO0 20my008878| ar ger than TI1 by one or nore hourspCconsar/omsee days,
or one or nore weeks. The tinme period TPl may begin prior to Tl 1, or TPl

may conti nue atrptefr %{m 1end of TI.1, or 25both. \Wen 1i tl }_s st at ed. herein
that mangoes ar &REPt PIHMSHONRESSHONS EYHRDI e OF Piare ReIYQlelif of plYFRIR: ¢ hat |
if the NBRGEEPRALRAL HERLMyIche HOINAR oBlcidEyRECHNH M8 Golftherdof the mangoes
remain in the§MP thrgﬁlghoate gﬂ%&l_ rtO I ga afhsyo ms)émtt tﬁgéo, SJ-i ?r t he mangoes
are not i adignylMhPrate anhdeiegithylemgdieminEl (ntlontthe memgodsratis pl aced i nto an
MAP at the 3Qpegi nni f Tl nd renmpin therein throughout TI 1. In
preferred “&ﬁ%@&?%?ﬁtgg@% Wﬁ'@ﬁtﬁ%é’ﬁﬂ’o YH%HQF@W; %W&%@“ﬁ BOWESE in an MAP

duringsti Q&nh%iﬁéiﬁsaéonﬁ%}oneur]m&@)bo o _eﬁ’l@foﬂé%r ﬁ{or@é&%ﬁynﬁ’éf%@%h BRfRNgOes to

a cycl opropene conpound. TI1 may begin imediately after the concl usion of

exposi ng memgoes with agpotyrchapnepe B "copabppued hewein i injcanathe lpegiuat @t any ti me

thereafter, yp to .72 hours af%gfr t he conclu i_oggof exposi ng the_nangoes to
s fe Wb

a cycl opr GPRHEVEBHRS (YT BYTe CHREPUZPBIMES- 7 ARPAYRETFRAEHESIRO a

cycl oprop ey P B L8t i ngoes
have been%gglgg{s%ed to%%é)la(:rﬁ?ﬂé%}egﬁ)ene égﬁgﬁﬁgleéss&gﬁgﬁ%gévﬁ?lg?ﬁﬁgnd at
whi ch t he DudoaecH led Elvaiboyd# respned. direfeped ercaopplyured ofretiyiencatitospher e ar ound

t he mangoes (or.  the atnosphere around the perneabl e surroundi ng device, if
the mahgod¥rgeplar mﬁnamsrerﬁ%téblee;méammmﬁrmdd@%fereewnlwl Befgferﬁe to

cycl oprop p - 101 . di nents, the
i nterval gl{ek'?h veggﬁg%hlﬂégg%:h Elg‘%’k%ltegﬁhtgﬁée@gtg’s?‘%‘éllcrlr%ﬁ%é{géstﬁ%c?lgcegifg Ig%%r opene
conpound atigtuirdsehataf tPreferréd polasméB8otersrcontain dress ;morokesteplidfage;abbry 36 hour s
or less; nore preferably 24 hours or less; nore preferably 12 hours or

| ess; nor ETHFEFES YHN 2 HeuAG1HE copRlymerst sthylepe avihnpnp of Rsgpelapr | ess:
nore pref I Cht 1y, t i SE,
enbodi nen?'{soqlgleﬂs(?(r:’st P%Q%fef%ﬁgbgoﬁlﬁts\n lﬁé{ﬁ%@é%éﬁ%g&t eé%% %%%qs%%égig?éﬂﬁ {gertai n
nunbei 5 hour theaopblgarr,dlt or mot) eddis prfierably @%posog; mergpreterdtdy a%cyrcl opr opene
conpound i ncl ude enbodi nents in which mangoes are in an MAP durijng_exposure
to a cycl SpEepARONE SAPIURErsIA Gthylsngivvith enegsanquppokapmonpmpp fag prefseed i e

i nterval . i R ] f I ecodQUIr S
beyond t h-éﬂng%ﬂt c%f;bo%‘?ﬁﬁoﬁfé%sgtﬂ? %iéﬁ? rrg%\%gé%; ﬂ}ee‘%rrélltgﬁp?%h%%o hrﬁ%%g)gout TI1
and then n&sBhore plefel®lyMEY boless in@d @rdierablal 1244 olless: sod¢ prtbrgbly P¥% nor e
preferred enbodi nents, TPl extends beyond the end of TI1l by 23 hours or
nore; nor & pssfeergprsfenghly7e pbless or nore; nore preferably by 71 hours or
nore. ,hn sone i T u i DRI of the
mango%d% to t hel%lri g@g% Frgg%(ﬁg%ﬁ%fﬁ%f}rﬁc E%nngg(%sﬁgg%t h}é{]xfosgc? ﬁ"zgke‘?%ﬁ' @gl | ed

" post - CP" seiibodswshrénthodiri@iig despay@ei©tilnm i dWBRnb deBignek ok, @ht® t he

cycl opropene conpound. In other enbodi nents (herein called "pre-CP"

enbodi mentENLoeFerig plasedinside 4 cRIPING e RRriBNdBRlymerie §lmHevalyef ofpygepene
conpound. i | ated t ha St.- i ment... conbi ned
wth any 8ehGnERLHETREAERab i Rk ARAPTRRPROCHE, So50

cont enpl aheshgb&itettel e pRBRANAIOSpIRAY WolRE CP enbodi nent may be comnbi ned
with any of the preferred enbodi nents descri bed herein. __ Anobng post-CP
embodPirent s, privhan it & seatpbbeeia thy agoaipncs spwpests pebmpsigidm. fangsay may be
pl aced intaartl)gor}l real% gnt al ner.(

. ny baqg,. bo ncl.osur e [rier,
or conbi ndEsomY READ af (e Suitaqtutiea o e sontiiter optsists 8F polyeric By and e o' 11

MAP and/ orfil&as k@Rl So iHaanotdcalehitt a@%gamg@f giffudiak Wkleusih il Pofgnceent ai ner s
and sea containers. In preferred post- enbodi nents, the tine fromthe

concl usi oflwfwighdifusertetwesntthe insigelob pheopairenas ong Serrtside efiibe ponieiaadnt of
Mangoes | %E)ﬁl %@tiggs. jszuc %l“lc%rslta%rer lmeex?/%é constructed so that one, two, or more
30  separate portions of the surface area of the container consist of polymeric film, and the
polymeric film portions may be the same composition as each other or may be
different from each other. It is contemplated that such containers will be constructed

so that the portion of the container surface that is not polymeric film will effectively
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5nore preferably 8 hours or less; nore preferably 4 hours or less. In
preferred post-CP enbodi nents, the tine fromthe conclusion of exposure to
t he cycl opoapsnmeszenpound to the renoval of mangoes frorCVAR2012/0242500ur s or
nore; nore preferably 48 hours or nore; nore preferably 72 hours or nore.

I n preferred, ppst -~ CP _enbodi,ment ngoes ar | aced. i n P .10

i nredi at e|b$°C§fq?§?Sl%%%fe aﬁ&‘%ﬁcug?ssq'%g% S%Blgélﬂr%fe%ag quﬁ%cu(l:e% %S%gne conpound.
AMong pr e&BugRadbdBMNis]i i aqRtan®Yy. be placed into MAP at any time prior
the begi nning of exposure to the cyclopropene cong)ound. Mangoes may be

pl aced into an Pvfprredhare fidmopagositians feenvhieh the 4ced favtcorban digxdqati or to t he
begi nni ng ,Qf ~exposurg tg th y.C r opene conpoupd. .l.n ferred pre-CP 15
orbod: s, Cringteet b dunr udds S TR are R T LB HERE D “vAp a
| east §hr oughiferfdROS W08 ok Aighef Yi5drO PrPREIEs A0 D0D BF REBO Hord prbferrelin some
pre- CP enbodi ments incorporating optional treatnent with ethyl ene, mangoes

are pl aceds 200Q0 arhipheP. Préfered ae dhpe suithé5T-30 dotrgartmedioddelat 138k, the nmangoes

remain in that .MAP at .| ea roughout exposure to cycl opropene and
t hr oughout™™ PfCnPA(”%G?Fé'?’pc_iiel-sbﬁgogﬁg&Wédpﬂgrﬁr?fmﬁiﬁg@;@ma%go‘ﬁ%aeﬁﬁe into an
MAP at a nRaentd k8loo0Sr Bividiehotd PretiRl & 40,600 & oWer. Viisterl ateStilWst hi n 2
days after harvest, and then the mangoes renain in that MAP at | east

t hr oughoutwitx@d<@rfer oxygeh et 237€), opumsarfenafioh’tday o ofB@lor Higher] motes
contenplated. that preferred MAP is chosen or designed so that . when 25
mango alpéec%ﬁqr%‘@éc}’ o) hﬂﬂ%«?f’%‘l’-’eé’ﬁﬁe‘? ISI?M_&O %%fgb%f'h cfrargdobsiingsi de, is
then opti Qi GY-34BPS8Ech Gt BPCEINMYhRM AL Y RIaf P BP PSRRI oRERARRE tO the
cycl opropene conpound,” and then stored for shipnent, a certain preferred

at nospher grefetréd BS008e hawérnmtreprvRed isv @, 6t orgpebe mad peferosipher e, t he
amount of rbon di oxi de, by volu ased on the valu e atnosphere
el de ¢ neORRBOTIever mopnegre:s o0 REToprE e BIge s CAbe. I n that

preferred ﬁ%@ﬁé@&%@ﬁm%&@ﬁ%%r%ﬁe?% P00t § § 4R uniVoMNPIByHaTad on the

vol une of the atnosphere inside the MAP, is 21% or less; nore preferably

19% o151 ess highar; nivat pefetaelis @0 oahighsp Hdeterred be fAmsunth O-iipgemater by vol une

based on the vol u of the atposphere.jnside the MAP, is 5% qr nore; nore
e hidmiHlarest bAoA

pr ef er abl V2B AP/ fof ¢h YHs © pliayep %lﬁévﬁﬁ_é?%r_,e Preferredhis GAP °bf oxygen,
by vol Uml@@éﬂ?ﬂmﬁ’é‘ ﬁte?%fgqg y@go@{)r foherat nosphere inside the MAP, is 13% or

| ess; nore préftera 5% or l[ess. S5EXAMPLES Mangoes were eval uat ed
for peel and pumthdrmsefebway whibalactriee anivivkP dd the "Medsbete mtiof” witinlgs qual ity,
using the fqll owi ng test Det er mi nati on of esistant to

d : I
penet r at | GKiipgERqreinias Fh?eré‘gﬁr?_g l%[%tg@é s R ?W@?‘éofﬁ‘gtﬁflﬁ)éﬁel Ehet ronet er
(modeh, DPRE 100)¢ tﬁa%fngsgﬁ)ﬂ o‘fﬂcaﬁt’soﬁ dfeicRels th MABTERIM 80 rabk) thipagi ngs were

obt ai ned choosi ng ran y six fruirt fromeach treatnent.” Each fruit was
pl aced by tetiaaso del:003 bhhighen@ter, dretveieraids heater thaa drieguadfio 1 108); inmse r unent
(chisel) was stalled into the fruit gabout 8mm deep Six fruits per

treat nent PReEblel:bOP o higher riaslsrabls M iy ratigns i)étoéil?l‘i"?fgmtoﬁee aver age
val ue of pbg ra%h;fr?%ﬁ)\;egr each treatnent. 15 For testing flesh firmmess,
side of i

t he ot her he fruit selected for testing peel resistant to
penetration wadnpsfetredldigbgiigientsgiolyreaicefiint Bruspediat hagiesformnons. t In
penetration was peeled using a standard fruit peeler (which renpved

appr oXP matherfgrred suchhemberdirense dhe holeshpye suap dimciertie istancier da>Yeel ed was
appr oxi mat el fI%E er?reﬁ%ﬂ%ﬁoaﬂeqﬁssinvolving perforations, the holes have mean

diameter of 10 micrometers or more; more preferably 20 micrometers or more; more
preferably 50 micrometers or more; more preferably 100 micrometers or more.
Independently, in preferred embodiments involving perforations, the holes have mean
30  diameter 300 micrometers or less; more preferably 200 micrometers or less. If a hole
is not circular, the diameter of the hole is considered herein to be 2 times the square

root of the quotient of the area of the hole divided by pi.
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| medi ately after renoving the peel, each fruit was placed on the
penetroneter and a 20 new val ue of firmess was obtai ned using the chisel
tip (to awodeptidvosf7sabout 8mm). Average val ues were cal cRCIUUSA12DI4EE3 Si X
fruits per treatnment. Two different MAP bags were used in the foll ow ng

Exanpl es. The first. b desi gnat ed, ' B, bag" . was nade ducing film
then perforatinyPH %Te%fge{n?l?ﬂ H{l%ﬁﬁ tﬁ%%‘%gmdg%rése? P%W}eﬁg?%lg%agﬂsat edgfi Im The
film conperablagedVane prdterré PhlANIRG ho RS iFAkndaliN AR My I2deibBSdM ( DuPont
Co.), Ethylene/Vinyl Acetate resin with 9% vinyl acetate by wei ght, based

on t he weimgmgoesfthatheillb¢/pressnt in the MAR. nagxefensy kmbediB8nHothe nummbesotkg) of 7
g/10 m nu\tne 30m.| LDPE = EXCEEDT% ]1\%% refi n & on- Mobi | Co. } tal | ocene
Li near Low°ISSRET KiPesuT EMa)eien Wt HAL SREosuteit & O REFMBIORE Y ¢/ 2. 16
kg) of 51. B0Q hr& Hbte §Peraiafly Mot & GBS i YrefARAMIBOARIr, 1 Rikghe86EMB.

Slip A = diatomaceous earth”(15% by wei ght based on the weight of Slip A

i n 35pol yéblegipenialogrh iop mBngoestie dredvit@eentibodte by 1 0@ gHewbaswde on t he wei ght

of Slip B) i t hyl ene/ vi nyl aceta ol yner. i p=AB = M xture
of Slip AP 50B! Neriges Rk 0t 1) %rff}é‘gﬂ?ﬁ“%e PEiarbly R 10 25
ELI TETm 5400G m%ﬁlﬁﬁihﬁ%ﬁ(ﬁf lc8 ke Lo %bﬁl(llgf%teék){)l?ﬁl%ﬂg finglygtdy! ene)

avai l abl e from The w Chem cal Conpany w a ne i ndex (ASTM D1238 190
C 2. 16 kg)pedbrafed)thg/pi€feneditota syeaaf denisilesy ir{ AEEMIB{@2¢ noérote@t ferg/ cnB ; 10

CN 734 = an anti bl ock cont aj ni mast er bat c ai e from several
di 1 ot Neiden wrtgﬁe%aé%gdemgramﬁﬁihmmrf%%% é@@ YdULCeB th by wei ght
in 85% pol eﬁ%ﬁ%@%@;OOé%ﬁo}QGAﬁmﬂg%&%@Hiﬂf@n@ﬁ#ﬂi&@he%ﬂp%b Reegest er bat ch

avail abl e " from Sever al erent vendors wth targeted amount of 10% by

wei ght i n peBAeeicHilinathat iv perfdratdethapeefercedpotay men of He Néles, Bilidlks of

et hyl ene-vinyl acetate copol yner _available fr nt 20Pol yners with a
mel t i ndeXA{ASTFPISES poilagfam PEMRBgOSf 132%)0@519@)3%%%@ RTS8 06 vi nyl

acetate. 390 50 BRREE R Herad "saéﬂoeoﬁor&%fmaﬁ% ibR1 ygs S%slip
inan 8 M @9’8 Base resi n(bgeS 18%’63 = Mast ef bat ch ‘al S0 %d??@i%@e from
Anpacéb whessh contai ns 20% di at onaceous earth in an 8 M LDPE base resin.

The filmwas a _three-|ayer coextrudate that was bl own to protguce film of
30t hi ckness 29 15 Praferedrsptadiments.ghe;MAP qaqaprisss gpymeseifidmetnd the PRISHEr s was

this: of the surface area of the MAP that consists of the polymeric film is 10% to 100%;
more preferably 50% to 100%; more preferably 75% to 100%; more preferably 90%
to 100%. An MAP in which 90% to 100% of the surface area consists of polymeric

20  film is known herein as a "bag." Preferred are MAP that comprise polymeric film and
in which all portions of the surface of the MAP that are not polymeric film effectively
block diffusion of gas molecules. In embodiments in which the MAP comprises
polymeric film and the remainder of the surface of the MAP effectively blocks
diffusion of gas molecules, the MAP is considered to be passive MAP.

25 Holes in polymeric film may be made by any method. Suitable methods
include, for example, laser perforation, hot needles, flame, low-energy electrical
discharge, and high-energy electrical discharge. One preferred method is laser
perforation. Among embodiments in which laser perforation is used, it is preferred to
design or select polymeric film that is well suited to laser perforation. That is, the

30  polymeric film is designed or selected so that the laser easily makes holes that are
round and have predictable size. Preferred laser is a carbon dioxide laser. For
different polymeric film compositions, the appropriate wavelength of laser light may

be chosen. For polymeric films that contain polyethylene and/or copolymers of

15



first layer / second layer / third layer = 30/40/30. Each | ayer was a bl end
of EVA, m LLDPE, and, optionally, Slip-AB. The weight ratios were as

fol | ows: Wworet3s/doagrer : EVAI / m LLDPE/ S | i p- AB = 46/ 52/ 2 35®etarsdoi2aymses

EVAI /' m LLDPE/ Sl i p-AB = 46/54/0 third |ayer: EVAI/ m LLDPE/ S Iip AB = 46/ 50/ 4
The fil mwgs erf&}aated usin

8 | aser ta Ye_average hol [ er of 105
i or orret e IR LG iRt PoaT SRR P i M e s S6onis 1. 75
i nch by 13as'ef‘ﬁr‘6)iuélﬂglrﬁlea% HR fhalt MC%e§irg?a$eJ@%}ft%TWab@9§gth fFagh bag had 88
hol e Details of the preparation of the B bags were as foll ows.

Fi l mvvas priochnoéd. at The Dow Chem cal Corrpany in Findlay, Chio on a 3 |ayer
co-extrusion blown filmline. i.nsi de of tbhe filmroll and

ol aa of g Branent vt 5 e BFarict TR SrecRLRion ARBeINY| oent od
bet weep ”i‘ﬁerh&??éfth@%@ﬂus%&inﬁ?ﬁh‘?rln B lentPaRhakesr AL pRAM 3Pfentibe total film

and the outer layer (Layer consi sted of 20% of the total filmstructure.
Each Iayeredibdmfrumddhe)germsblllmgz}femwe lneedv dnisoms enfmmbmmm; swaagogyithan in t he

t abl e bel ow. ¢l ai m.was, ad: ed,t the co e t no nmore than 20%
of the tot?H m’F EFStO therfpecigsdp %‘l%fﬁt“é"rc{ eI& % \Rﬁg’ofhlnee&f%d by corona

T T R e Sk
Conponent ehifodinhenye maGoogs. of (hid Sdeciks Mameifer20ndibd, Thkimab 400Gy Atkins, are
10 used. In preferred embodiments of the present invention, mangoes are harvested when
they are green, but physiologically mature.
In some embodiments, mangoes are harvested and immediately placed into
MAP. In some embodiments, the time from harvest to placement into MAP is 14
days or less, more preferably 7 days or less, more preferably 2 days or less. In some
15  embodiments, harvested mangoes are placed into MAP prior to shipment, and the
harvested mangoes remain in the MAP during shipment. In some embodiments,
mangoes are shipped to a destination that is near the intended point of sale to
consumers. As used herein, "near the intended point of sale to consumers" means a
location from which it is capable to transport the mangoes to the point of sale to
20  consumers in 3 days or fewer by truck or other surface transportation.
In some embodiments of the present invention, mangoes are placed into an
MAP after harvest and prior to shipment. In some of such embodiments, the MAP
may be placed in a carrying device. The carrying device provides some structure for
ease of carrying the MAP and for strength in stacking the carrying devices during
25  transportation. Carrying devices allow free exchange of gas between the inside and
the outside of the carrying device. A typical suitable carrying device is, for example, a
cardboard box with large holes (for example, round holes with diameter 20 mm or
greater). In some embodiments, mangoes are shipped in an MAP that is in a carrying
device to a destination near the intended place of sale to consumers.
30 In some embodiments of the present invention, mangoes are contacted with a
cyclopropene compound while they are in an MAP. In some embodiments, mangoes
are contacted with an ethylene-active compound while they are in an MAP and then,

while they are in that same MAP, they are subsequently contacted with a cyclopropene
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compound. In some embodiments, mangoes are contacted with a cyclopropene
compound while they are in an MAP and then, while they are in that same MAP, they
are subsequently contacted with an ethylene-active compound. In some embodiments,
mangoes are contacted with a cyclopropene compound, and ethylene-active
compound, or both prior to being placed in an MAP.

In preferred embodiments, mangoes are processed as follows. Mangoes are
harvested at their normal commercial timing based upon fruit maturity, packed into
commercial cardboard boxes, and cooled to 10°C to 15°C. The fruit are then
transferred to MAP bags and returned to the boxes. The boxes are then exposed to 1-
MCP. After the 1-MCP treatments, the fruits are shipped. In another preferred
embodiment, mangoes are packed into MAP bags at harvest and the bags are then
placed into cardboard boxes, cooled, treated with 1-MCP, and shipped.

In one preferred embodiment of the present invention, mangoes are exposed to
the cyclopropene compound after being placed in the MAP. In another preferred
embodiment, mangoes are exposed to the cyclopropene compound before being
placed in the MAP. Subsequent to exposure to the cyclopropene compound, the
mangoes are kept in an MAP for a time period that is herein called TP1. TP1 includes
at least a time interval that is herein called TI1. TI1 is a continuous time interval with
duration of 1 hour. That is, the mangoes are definitely kept in an MAP for a
continuous time interval that lasts 1 hour (TI1). The time interval TI1 is part of a time
period TP1. TP1 may be the same as TI1 or that may be larger than TI1. If TP1 is
larger than TI1, it may be larger by a small amount or a large amount; TP1 may be
larger than TI1 by one or more hours, one or more days, or one or more weeks. The
time period TP1 may begin prior to TI1, or TP1 may continue after the end of TI1, or
both.

When it is stated herein that mangoes are kept in an MAP for time interval
TI1, it is meant that, if the mangoes are already in an MAP at the beginning of T11, the
mangoes remain in the MAP throughout TI1. It is also meant that, if the mangoes are
not in an MAP at the beginning of TI1, the mangoes are placed into an MAP at the
beginning of TI1 and remain therein throughout TI1.

In preferred embodiments of the present invention, mangoes are kept in an
MAP during time interval T11. TI1 may begin before or after exposing mangoes to a

cyclopropene compound. TI1 may begin immediately after the conclusion of
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exposing mangoes to a cyclopropene compound, or TI1 may begin at any time
thereafter, up to 72 hours after the conclusion of exposing the mangoes to a
cyclopropene compound.

By "conclusion of exposing the mangoes to a cyclopropene compound,” it is
meant herein a time after which mangoes have been exposed to a cyclopropene
compound as described herein and at which the concentration of cyclopropene
compound in the atmosphere around the mangoes (or the atmosphere around the
permeable surrounding device, if the mangoes were in a permeable surrounding
device during exposure to cyclopropene compound) falls below 0.5 ppb.

In preferred embodiments, the interval between the conclusion of exposing
mangoes to a cyclopropene compound and the start of TI1 is 48 hours or less; more
preferably 36 hours or less; more preferably 24 hours or less; more preferably 12
hours or less; more preferably 6 hours or less; more preferably 3 hours or less; more
preferably 1 hour or less. Unless explicitly stated otherwise, embodiments described
herein with statements that TI1 starts a certain number hours or less after conclusion
of exposing mangoes to a cyclopropene compound include embodiments in which
mangoes are in an MAP during exposure to a cyclopropene compound and remain in
the MAP for at least the time interval TI1.

In preferred embodiments, TP1 extends 11 or more hours beyond the end of
TI1. That is, mangoes remain in an MAP throughout TI1 and then remain in the MAP
for an additional 11 hours or more. In more preferred embodiments, TP1 extends
beyond the end of TI1 by 23 hours or more; more preferably by 47 hours or more;
more preferably by 71 hours or more. In some preferred embodiment, TP1 extends
through shipping of the mangoes to the retail consumer.

In some embodiments (herein called "post-CP" embodiments), mangoes are
not in MAP during exposure to the cyclopropene compound. In other embodiments
(herein called "pre-CP" embodiments), mangoes are in MAP during exposure to the
cyclopropene compound. It is contemplated that any post-CP embodiment may be
combined with any of the preferred embodiments described herein. It is also
contemplated that, independently, any pre-CP embodiment may be combined with any
of the preferred embodiments described herein.

Among post-CP embodiments, prior to exposure to a cyclopropene compound,

mangoes may be placed in any type of container (e.g., any bag, box, enclosure, carrier,
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Process conditions for nmaking the filmused for the B bags were as foll ows:
Target Gauge, mcroneters (MIls) 29.2 (1.15) Inner Extruder Tenperatures
Zone # 1-wWQ2@13((6)57849- 193 (300-380) Melt Tenp, C (F) 212PCrAB4)12004603
Ext ruder Tenperatures Zone # 1-6, C (F) 149-193 (300-380) Melt Tenp, C
(F) 222 ( %?0’ g:'gmbination thereof), including, for example, containers that are not MAP and/or

containers that are MAP. Containers include shipping containers and sea containers.

In preferred post-CP embodiments, the time from the conclusion of exposure to the

cyclopropene compound to the placement of mangoes into MAP is 12 hours or less;

5  more preferably 8 hours or less; more preferably 4 hours or less. In preferred post-CP

embodiments, the time from the conclusion of exposure to the cyclopropene

compound to the removal of mangoes from MAP is 24 hours or more; more

preferably 48 hours or more; more preferably 72 hours or more.

In preferred post-CP embodiments, mangoes are placed into MAP
10  immediately after conclusion of the exposure to the cyclopropene compound.

Among pre-CP embodiments, mangoes may be placed into MAP at any time
prior the beginning of exposure to the cyclopropene compound. Mangoes may be
placed into an MAP and removed and then re-placed into an MAP prior to the
beginning of exposure to the cyclopropene compound. In preferred pre-CP

15 embodiments, mangoes are placed into an MAP and then remain in that MAP at least
throughout exposure to a cyclopropene and throughout TI1. In some pre-CP
embodiments incorporating optional treatment with ethylene, mangoes are placed into
an MAP prior to exposure to ethylene, and then the mangoes remain in that MAP at
least throughout exposure to the cyclopropene and throughout TI1. In some pre-CP

20  embodiments, mangoes are placed into an MAP at a moment that is either
immediately after harvest or is within 2 days after harvest, and then the mangoes
remain in that MAP at least throughout exposure to the cyclopropene and throughout
™

It is contemplated that preferred MAP is chosen or designed so that, when

25  mangoes are placed into the MAP and the MAP, with the mangoes inside, is then
optionally exposed to an ethylene-active compound and exposed to the cyclopropene
compound, and then stored for shipment, a certain preferred atmosphere will be
present in the MAP. In that preferred atmosphere, the amount of carbon dioxide, by
volume based on the volume of the atmosphere inside the MAP, is 4.5% or more;

30  more preferably 8% or more. In that preferred atmosphere, the amount of carbon
dioxide, by volume based on the volume of the atmosphere inside the MAP, is 21% or

less; more preferably 19% or less. In that preferred atmosphere, the amount of

oxygen, by volume based on the volume of the atmosphere inside the MAP, is 5% or
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Qut er Extruder Tenperatures Zone # 1-6, C (F) 149-193 (300-380) Melt
Tenp, C (F) 216 (421) Die Tenperatures C (F) 193 80) WO

2013/ 0035vB6RCIB/M0$2812/ 044623 Properties of the fil m use#cCirrsemkiong2s he B
bags were as follows: Test Method(2) Results Thickness mcroneter (ml)

0
ASTM D374 mzogré;5m r]é'p%gf)eratlﬁ}lzﬁ% orA) m%?g I\fn[t)l]ig%%eferred atmosphere, the amount of

oxygen, by volume based on the volume of the atmosphere inside the MAP, is 13% or

less; more preferably 12.5% or less.

5 EXAMPLES
Mangoes were evaluated for peel and pulp firmness, which are commercial
measures of mango quality, using the following test procedure:
e Determination of peel resistant to penetration (peel firmness) was accomplished using
a Chatillon penetrometer (model DPPH-100) equipped with a chisel tip (6mm wide).
10e  Readings were obtained choosing randomly six fruit from each treatment. Each fruit
was placed by the side on the penetrometer and then the tip of the instrument (chisel)
was stalled into the fruit (about 8mm deep). Six fruits per treatment were selected and
readings were used for obtaining the average value of peel firmness for each
treatment.
15e For testing flesh firmness, the other side of the fruit selected for testing peel resistant
to penetration was used. The side not tested for peel resistance to penetration was
peeled using a standard fruit peeler (which removed approximately a 2 mm thick peel
tissue section). The total area peeled was approximately five square centimeters.
e Immediately after removing the peel, each fruit was placed on the penetrometer and a
20  new value of firmness was obtained using the chisel tip (to a depth of about 8mm).
Average values were calculated using six fruits per treatment.
Two different MAP bags were used in the following Examples. The first bag,
designated “B bag” was made by producing film, then perforating that film, then
making bags from the perforated film. The film components were the following:

25
EVA1 = ELVAX™ 3124 resin (DuPont Co.), Ethylene/Vinyl Acetate resin
with 9% vinyl acetate by weight, based on the weight of the EVA, with melt
index (ASTM D1238 190°C / 2.16 kg) of 7 g/10 minute.

30 m-LLDPE = EXCEED™ 1018 resin (Exxon-Mobil Co.), metallocene Linear
Low Density Polyethylene with a melt index (ASTM D1238, 190°C/2.16 kg)
of 1.0 g/10 minutes and with density (ASTM D792) of 0.918 g/cm3.

Slip A = diatomaceous earth (15% by weight based on the weight of Slip A) in
35 polyethylene.

20



11.7 darity, % ASTM D1746 88.1 1% Secant Mdul us, MD, MPa (psi) ASTM D882
129.4 (18,760) 1% Secant Mdulus, TD, MPa (psi) ASTM D882 164.2 (23, 820)
Tensi | e TwWoghrsa®3378VD, MPa (psi) ASTM D882 87.7 (12, 720pCTarsseikm4dborighness,
TD, MPa (psi) ASTM D882 86.0 (12,470) El nendorf Tear, ND, g/ m croneter

(g/ml) ASTM D1922,3.07 (7 l,endor f  Tear, TD, I C er (g/ml) ASTM
D1922 22.1 (56 e BEﬁraﬁi‘?@F@gﬁ Sihiah BEREon I bl BN PRt RAN. CTim
4/ 41 23C cnB/ ( ethydkag)jvinyl acetate copolymer .

Slip-AB = Mixture of Slip A and Slip B, with weight ratio of Slip A to Slip B
5 of 3.0 to 2.5.

ELITE™ 5400G = Enhanced Polyethylene resin (metallocene polyethylene)
available from The Dow Chemical Company with a melt index (ASTM D1238
190 C/2.16 kg) of 1.0 g/10 minutes, a density (ASTM D792) of 0.916 g/cm3 ;

10
CN 734 = an antiblock containing masterbatch available from several different
vendors with targeted amount of 15% diatomaceous earth by weight in 85%
polyethylene.

15 CN 706 = a stearamide (slip) containing masterbatch available from several

different vendors with targeted amount of 10% by weight in 90% ethylene
vinyl acetate co-polymer.

ELVAX 3170 = ethylene-vinyl acetate copolymer available from Dupont
20 Polymers with a melt index (ASTM D1238 190 C/2.16 kg) of 2.5 g/10 minutes
and 18 wt% vinyl acetate.

10090 = masterbatch available from Ampacet which contains 5% slip in an 8
MI LDPE base resin

25
10063 = masterbatch also available from Ampacet which contains 20%
diatomaceous earth in an 8 MI LDPE base resin.

The film was a three-layer coextrudate that was blown to produce film of
30  thickness 29.5 micrometer (1.16 mil). The volume ratio of the layers was this:
first layer / second layer / third layer = 30/40/30.
Each layer was a blend of EVA, m-LLDPE, and, optionally, Slip-AB. The weight

ratios were as follows:

first layer: EVA1/m-LLDPE/Slip-AB = 46/52/2
35 second layer: EVA1/m-LLDPE/Slip-AB = 46/54/0
third layer: ~ EVA1/m-LLDPE/Slip-AB = 46/50/4

The film was perforated using a laser to give average hole diameter of 105
micrometer. Film was folded to form rectangles of 48 cm by 30 cm (18.75 inch by 12

inch) and sealed on three sides to form bags. Each bag had 88 holes.
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ASTM F2476 41, 400 oxygen transm ssion at 100% MOCON OX- TRAN 23. 1C

cnB/ (n2-day) ASTM D3985 8, 550 water transm ssion rate MOCON PERVATRAN- W
W/TR 37. €oantsmsi7sg/ (n2- day) ASTM D1249 29.4 Note (2) pCATEMIIMIdsRsls are
publ i shed by the Anerican Society for Testing and I\/at erials, West
Conshohocken m was h a bea

, f d
| aser processi ge’tag(; O@é}?ﬁprﬁ%a&atf%e&%g%glt{aigﬁwe y r%f a macaﬁtp 8?0?%2': ?zzl o

average sitae fw ¢Q&nmp@&ﬂ§a@wl Fndli2 TE bS8 3da>vee@ble9fiu§mbl@m ffhze of 104
mcrons. These filnms were formed into 48 cmby 30 cm (18.75 inch by 12

i nch) bagdine.107¥we lseaﬁdh@ilbaig of d@sﬁlgnmlle@ld'bw%%d ofdW o de tbrabfmythen 6/ 66

Kenyl onTM 6250, ava | e om F terford 06385 i ch was
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m cr ongt el tHQothl mrhhnawﬂefbueerb%@ r LyEKDNEDHs1¥RE 080G JTiHEd @MBEeh (1.4 nil).
The tubes were eye spot printe perforated and then manual ly converted to

bags by hettctgealkianl layer Gotststoh oS iaddendi dffthav arsie aompexdntssrgiventia tid nal bag

size was 67.5 ( and 70 28") bag.had 4 | anes of
per forat i Gy et st BRade fobt Srslistatinmar g c LA vas 0.8 om
(0.2") . TheaPREd R dild RfruddZ erntasitct 1&9«3? @aé@@atéﬂ E}F 8818na JiBGTafoNBe

apprOX| mat el y 560 perforations per bag. anpl'e 1. Mango preservation
utilizi ng tiviiiled A dgndverelc dintiod Mubnons:fomhe fRequdedemerakingTheDttegal Frui t
Reqw ment for rL}he test was 1300 individual fruit (650 Tommy Atkins and
650 |1 n"%?ﬂ‘?f‘sl(? P¥¥. Fruit Harvesting, and post harvest handl i ng at the

packi nghouge: Fruit was nam\ﬁ%lt RYETPOM a conmer ci al (IMango
Rica S A) IIcny&red Extruddper|i Gi%nacast@:omp?(maN%'ma %&5 2011. Al
fruit was Harvested accordilng f cial standards [faor t/"aoea mar ket s.
All fruit waslsubj ecinneo the st alidar d pr dTEES S4HIG hgndl i 13§ Oand packi ng
for Europegn markets (recept| on, selecti %LVWBPH- waxi ng4 5f ungilci de
appl i cat i on,—andpackagtng—Frut-t—waspr cbkéi\lllrjglél_t o—12—to 30
CN 706 2.5
2 Core 60 ELITE™ 5400G 54
ELVAX® 3124 46
3 Outer 20 ELITE™ 5400G 50.0
ELVAX® 3124 44.5
CN 734 3.0
CN 706 2.5

Process conditions for making the film used for the B bags were as follows:

Target Gauge, micrometers (Mils) 29.2 (1.15)
Inner Extruder Temperatures

Zone # 1-4, °C (°F) 149-193 (300-380)
Melt Temp, °C (°F) 212 (414)
Core Extruder Temperatures

Zone # 1-6, °C (°F) 149-193 (300-380)
Melt Temp, °C (°F) 222 (431)
Outer Extruder Temperatures

Zone # 1-6, °C (°F) 149-193 (300-380)
Melt Temp, °C (°F) 216 (421)

Die Temperatures °C (°F) 193 80)
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1015 C after been packed into commercial 4Kg-cardboard boxes for mangoes.
Fruit Transportation to Holding Room After precooling the fruit (packaged
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of MAP f r Ulchrbeh dbbxiddiirdnshddned 106%:ng 30st ARURI Eb4mier ci al practices. No

bags Were q‘N%ERMAfRiﬁtcﬁhM”” as this is the [standard practji ce

under corrr of “"mangoes for [European marlkets exported lout of
Costa Ri cc123?§1€1@ /éﬂﬂ dey)ui t was distributed into either: 1) corfet®ial
packagi ng s;)(sg@rrreﬁ)@mﬁwoﬁﬁaﬂtdb@%rd box), 2)| BSByyD39&ardboard box, and 3) M
Bag + car%@mé e were twel ve-randomy sel ected M Bag and

twel ve-ran g se}ieegte B Bag fromeach cultivar grouped for %5?5@5‘”9 to
1- MCP bef orte-t ¢ SAS{SBY 192¥) mul ation to market. A group lof 72 fruit Mackaged
only in c Owmeerdiaabmoaiodbatar d boxes wer e reAGOM P124bsen for exposurje to

1- MCP, as m@bowpgmmms]e{xect ed for 5exposure to 1-MCP prior to
transport s*rg;ri I si de of| experinental tents us flor
exposure af l&a?w &‘n; % t(«l\ar rel easing 500 ppb gtt__L_MCP_g_eggﬁthed from
Srar t Fr es N @)M2S M wasdthadslage pybdishaaghiothe dsheriqan Socieh foadestisgiand PA

19106- 239MatkiTA3,, Weidte dnelnileckeer, BAs&blded for 12 hours at roomtenperature
(21 to525 C). Wiile sone of the fruit fromeach cultivar was exposed to

1-MCP the rest of 10the fruit renmained stored at 10 C. After exposure of
fruit to 1- NcpThcreﬁlmr\msrereeé vsdmb%arn@@nnr@ﬁﬁlm Bssramogesying pstonmp ¢rd the r enove

any excess_ o0 f rram [ ag was
opened durrfzsrlrlgt ! lrlosesplraggersl}ls ?ne'IELI% 10195¥etr€§ %1&61%?%8{8%% ?}rlrd 2 ré“&? erQent

hol di ng r eier@dn hRrdge siz@ of @04 GRcrbhe ekt GEAY abreemaﬁewrnaamgcﬁlruy&om 1- MCP.
15Transport simulation: To sinmulate commercial transit and allow fruit to
show ef f ed18.8% l@br’m'elr?dp%h)ma?ndl ing, the fruit was held at 10-12C for 18
days. ,This was -0 s| ate,transpa Eur ts w Rel ative
hum d| y was be hwr?g ?ag’od ttsﬁgr M\bg ﬁ"éastn?%{%gfpoor? yllsé,):gr?u 6b¢K|e% folﬁI nducti on

of fruit tes50)4vanablé MOBOFMpRE, ywaffeffefd errdmgstmsm nanSpedstex@Qdédnal ation, the
t enperature of all hol di ng roons was set to 18 C. This was conducted to

encour age 6r7r5p‘em(2ﬂj’) ofide tbe forpiat with fdmpihickpess o6l ¥ §apicemnaigs KodmibDnduct i on of

ri pening w th ut from.e \Y; ran ted were
Lopatof Rt Bl ikt Bl 55’ Mt bRTURSTNS s Bk AR AR BENERL SE
and twel verfapeQin el dahedlyBoBagtelrny b&gis By 1 eahihe Qtlﬂdtﬂoﬁﬁsﬁdé/\&itﬁ asel ect ed

fromthe main group
15  heat seal bar. The final bag size was 67.5 cm (27”) wide and 70 cm (28”) long. Each

bag had 4 lanes of perforations; the distance between perforations on any give lane
was 0.5 cm (0.27). The perforation size was 110 to 120 microns. There were

approximately 560 perforations per bag.
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250f fruit not exposed previously to 1-MCP. A group of 72 fruit packaged
only in commercial cardboard boxes were randomy chosen as well. This fruit
was exposwo 2bmrooasyshours to ethylene with an ethyl ene becmais201ziessedom was
kept at 18 - 20C as in the case of fruit ainmed to ripening (in a different
hol di ng rc 24 bho rs of exposure to
et hyl ene t# s el

etiti | ated for one

- : ne
hour to remvemm&ﬁﬁﬁ%eﬁ& hyﬂeqaal Fﬁef éc{ﬁﬁl%nfaﬁt %9%‘[&{‘[%2{% 1800 1- MCP af ter
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sel ect ed Bchaguaflrfmltt(§5® ﬁ"omn@aammrtdlﬁﬁérlrwmrceltgram)ped for exposure to 1-MCP
after transport, sjnulation to nar 72 frujt packaged only in
comerci al car &5 rﬁfﬁfg’& ard gost ﬂﬁvc?ﬁﬂ'/“g“ﬁﬁéﬁf Pa%&ﬁg@?}fsé to 1- MCP, as
vel I A pffipivhs RV G EH A" oﬁfﬁ&‘?&ﬁfﬁaﬁ@ f%nh’@'a[aﬁéé Ricald ANIHQKLd i8] mJ' ation

was placed 1 nside of experinental tents used for exposurée of fruit to
1- MCP. Af Meruaeéhammmye imﬁtaﬁhba ofi ApriMZP01tlheAlt ﬁrnttsvawhale/esie@hmrdlmg 12 hours

at 5roomtenperature ( . Wiile so the fruit fro
cul tivar WSTRRBIGEE dlap s %céumpéa? Berkeby f‘t\ﬁgwt%ﬁsthJ@ﬁtatPﬁ%edsta@a@d at
18-20 C. ?P&ﬁ&esq%ﬁlgﬁﬂhﬁ% Qhd f)aclk nr% ﬁ)PEgrro% IrnQﬁ(e{sr(%cER}\fdﬁls s§uRigpct to

ventil ati our to renove any excess of fromthe fruit or

the pac kagwaslgng,mrmm@lﬁn(gmd@a@lwaﬁompeahpablﬂgmgthmlhlvsasmrﬂmemd)to 12Atd er
removing any traces of 1-MCP the fruit was pl acg)d)al n.a different 10hol di ng

room &¢ 1426 afier h?ﬁnaaaiad. 18lp soaunerRiabagardgparddgnes g MaREoScci dent al
exposure of 11 f;Hq. %Waﬂ;hon to Ifolﬁwq?Rf)érﬁm)ﬁ?e? :re%oalfu(f% {]lﬁtl al 'y inportant

nmeasure of mango qua mess resul I's Experinent
for the Topamikagddkn BSmmetdlal\cafdbmﬂdtboMa? iewposhelipelyaransgorteddnapor t
sinulation are as fol esul ts for Tommy Adki ns Cultlvr (Test

utilized seﬁaﬁa@ééru&bﬁl%@gw tfdttarhev%lsaﬁfveétfT@zchml@gnLPi@quta@)0 ©25The
results T ofyifdin! dpthdlliih iotaea i dal PLABARGRIN & BLL %an IERNBAGE kil Ml ati on

were i nconcnllu5| results are not unanti Ci ate ecause

di ff et @ncefpohnrihe fugspisisaireda 10a122,C @52,six0srs ezadlng’lfblsﬁepﬁ(ﬂtiﬂgdqhitdi enents for
opti mum ri peni ng anong the various mango cultivars. The above results show
that treatMhdRbagyandergovse G - GRP al one did not 30i nprove the quality of

e o0 Desa AR TP AR gk WA one
conbi nat i @mngpearsiniulationi dre AR ABBEKPESE 83D P lfmwemntmango rangar weiel i ty.
repacked using MAP bags. Two types of MAP bags identified as 1)"M Bag” and 2)
20  “B Bag” were tested with both mango cultivars (Tommy Atkins and Irwin). Six fruit
of the same mango cultivar were placed inside of each individual MAP bag. This
procedure yielded 36 B Bag and 36 M Bag filled with fruit from one particular
cultivar (a total of 72 MAP bags of Tommy Atkins and 72 MAP bags of Irwin). All
MAP bags were sealed by twisting the open-side of the bag and fold-down the
25  twisted-end. Then, a rubber-band was used around the twisted and folded down end of
the bag. After sealing the open side of the bag the bag with the fruit inside was placed
with great care inside of the 4 Kg cardboard boxes used originally to pack the fruit at
the packinghouse. Fruit from each cultivar (216) remained inside of commercial 4
Kg-cardboard boxes to facilitate comparison of MAP fruit with fruit handled using
30  standard commercial practices. No bags were used with this set of fruit as this is the
standard practice under commercial handling of mangoes for European markets

exported out of Costa Rica. Once all fruit was distributed into either: 1) commercial

packaging system (only cardboard box), 2) B Bag + cardboard box, and 3) M Bag -+
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Based on the results of these experinents, we conclude that by nodifying
the CO2, 02, and noisture perneability of the MAP bags and the dose and

dur ati on wb 2300378 to MCP, results simlar to the aboveTmsadid/obs2pbser ved
for mango cultivars other than Tomry Adkins. Such nodifications would be

acconpl | 5*&%%8%8 ibb¥ thePe %%Weﬁlezxﬁngrﬁ]ﬁﬁéleg‘%% é? %aﬁ&’ﬂ%&?&-%@m@ on mango

preservation after transpo nt utilized a nodified

ver si on ofeltéted BBdaom erat didtivdr hacupbd f@exbayres &, 1-MEP bagrecdispat ed of two
extruded layers in an 80/20 ratio with the follow ng conposition: Extruder

Layer Rat SB{l§ém mymackep dheievr Rare Mugpeekagsirpalyiin commentidhcaptbopil y 80
ELI TETm S%QQe%’ v‘%%e ran%%MlMsgl}igoq 6&8&4\1?6 t%zl -MCP, as well. All fruit selected for
5  exposure to 1-MCP prior to transport simulation was placed inside of experimental
tents used for exposure of fruit to 1-MCP. After releasing 500 ppb of 1-MCP
generated from SmartFresh™ 1-MCP (available from AgroFresh Inc., Philadelphia,
PA 19106-2399, USA), the tents were sealed for 12 hours at room temperature (21 to
25° C). While some of the fruit from each cultivar was exposed to 1-MCP the rest of

10 the fruit remained stored at 10° C. After exposure of fruit to 1-MCP the fruit was
subject to ventilation for one hour to remove any excess of 1-MCP from the fruit or
the packaging material (no bag was opened during this process). The fruit was then
placed in a different holding room at 10° C, to reduce the accidental exposure of fruit
to 1-MCP.

15 Transport simulation: To simulate commercial transit and allow fruit to
show effect of commercial handling, the fruit was held at 10-12°C for 18 days. This
was to simulate transport to European markets by ship. Relative humidity was
between 85 to 90% during the transport simulation.

Induction of fruit to ripen: Immediately after ending the transport

20  simulation, the temperature of all holding rooms was set to 18 °C. This was
conducted to encourage ripening of the fruit in a natural situation without induction of
ripening with ethylene. Six fruit from each cultivar randomly selected were used for
assessing firmness. In addition, twelve-randomly selected M Bag and twelve-
randomly selected B Bag fruits from each cultivar were selected from the main group

25  of fruit not exposed previously to 1-MCP. A group of 72 fruit packaged only in
commercial cardboard boxes were randomly chosen as well. This fruit was exposed
for 24 hours to ethylene with an ethylene burner. The room was kept at 18 - 20°C as
in the case of fruit aimed to ripeni‘ng (in a different holding room) without exposure to
ethylene. After 24 hours of exposure to ethylene the holding room and the fruit inside

30  was ventilated for one hour to remove any excess ethylene.

Exposure of some fruit to 1-MCP after transport simulation: Twelve-
randomly selected M Bag and twelve-randomly selected B Bag fruits from each

cultivar were grouped for exposure to 1-MCP after transport simulation to market. A
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CN 4420 4 Secondary 20 ELI TETm 5400G 52 ELVAXTM 3130 42 CN 4420 4
10562 2 10ELVAXTM 3130 resin is simlar to ELVAXTM 3124 resin except

cont ai ni NyOLALHYMNAS7SCN- 4420 is a dual slip avail abl e frorcsasesialosges f er ent
vendors whi ch contains 4% Erucam de/ 4% st earam de/ 20%B i n 18% VA EVA (

1600 ppm E?DE)L{B o%l7b Qru@tol%g%<$é%ggﬁ‘ﬁ) i'él 6%91%%%%1 ?ﬁé%g%ogpci ?(I)Jeg %m&%ﬁ%}% contains 3%

Viton(r) oceSs ail m was~ per ted using a
| aser to ghy®ndsr Xyesirge® NOIEP disavalt exll ohitkOkctlll E5rpbais toM -MTB 2fter

perforati (t)ns per bag in four rows. The OIR of the bag was ca. 370 cc/ hour.

ransport simulation was placed inside of experimental tents used for exposure of fruit
to 1-MCP. After realizing 500 ppb of 1-MCP, the tents were sealed for 12 hours at

5 room temperature (21 to 25° C). While some of the fruit from each cultivar was
exposed to 1-MCP the rest of the fruit remained stored at 18-20° C. After exposure of
fruit to 1-MCP the fruit was subject to ventilation for one hour to remove any excess
of 1-MCP from the fruit or the packaging material (no bag was opened during this
process). After removing any traces of 1-MCP the fruit was placed in a different

10 holding room at 18-20° C. This action was intended for reducing the accidental

exposure of fruit to 1-MCP.

Pulp firmness is a commercially important measure of mango quality. The
pulp firmness results from this Experiment for the Tommy Adkins cultivar with MCP
exposure prior to transport simulation are as follows:

15  Results for Tommy Adkins Cultivar
(Test utilized 6 mangoes per bag, total weight of 2.7-3.0 Kg/bag)

Mango Pulp Firmness Difference

(Reported as change from control*®)

Lbs.
20 MCP Alone -0.03
B bag Alone -5.61
MCP + B bag 15.72
M bag Alone -3.0
MCP + M bag 11.89
25 The results for the Irwin cultivar and for exposure after transport simulation

were inconclusive. Such results are not unanticipated because of differences in the
respiration rate, O, CO,, and moisture requirements for optimum ripening among the
various mango cultivars.
The above results show that treatment of mangoes with MCP alone did not
30  improve the quality of the mangoes based on pulp firmness. The results also show
that MAP alone is actually detrimental to mango quality. However, the use of MAP
and MCP in combination clearly provides an unexpected improvement in mango

quality.
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Mangos, Tommy Atkins variety inported from Guatenmal a, were kept at a
tenperature of 10C for three days. Portions of the mangos were subjected to
one of 20&0ght3/@BI7Ber ent treatnents; control (no 1- MCP ecThsg()12/0d46RCP onl y
at 500 ppb, bag only, and bag plus one of five different 1-MCP application
rates (50, 100, 0] ﬁﬁag | - .1 Kg.

For those nang£?§%ﬁgkégggwhg§gg§§?%%Bﬁg%nggﬁgg?ne ﬁg%?bggﬁﬂﬁg ’%% a tota
of 4.4 Kg(Q,, Opuind npsstulagrmditalid-dfid R badtho s wee endagetiat ofa
tenperature of 10C for 15 hours. The control and each 25treated sanple were
t hen kept cspospEdmMeRpepdisimilucy thogtoye puld bg elserygg Jor gangpggultivars

2013/ 0035 3 oS)aul el f - . kept cl osed
during t héﬁgﬁg{aﬁé%%éﬂ%?nﬁ%ﬁﬁﬁ ﬁj %@?Irﬁzrirﬁéggz%m sl%%gffideérllg%%gt ermned with
the foflowing results: Treatnent 1-MCP Bag Pulp Firmmess Difference from

Control (Lb.) 1 500 ppb No 0.43 2 None Yes 1.53 3 50 ppb
Example 2: Effect of 1-MCP concentration on mango preservation after transport

This experiment utilized a modified version of the “B bag”. Rather than three

layers, the bag consisted of two extruded layers in an 80/20 ratio with the following

composition:
Extruder Layer Ratio Component Layer Composition
(vol %) Name (wt%)
Primary 80 ELITE™ 5400G 54
ELVAX™ 3130 resin 42
CN 4420 4
Secondary 20 ELITE™ 5400G 52
ELVAX™ 3130 42
CN 4420 4
10562 2
10 ELVAX™ 3130 resin is similar to ELVAX™ 3124 resin except containing

12% VA. CN-4420 is a dual slip available from several different vendors which
contains 4% Erucamide/4% stearamide/20%AB in 18% VA EVA ( 1600 ppm each
slip 8000 ppm AB). 10562, available from Ampocet, contains 3% Viton® A process
aid in PE ( 600 ppm).

15 The film was perforated using a laser to give an average hole diameter of 104
micrometers with 52 perforations per bag in four rows. The OTR of the bag was ca.
370 cc/hour.

Mangos, Tommy Atkins variety imported from Guatemala, were kept at a

temperature of 10°C for three days. Portions of the mangos were subjected to one of

20  eight different treatments; control (no 1-MCP or bag), 1-MCP only at 500 ppb, bag
only, and bag plus one of five different 1-MCP application rates (50, 100, 500, 1000,
and 2500 ppb). Each mango weighed ca. 1.1 Kg. For those mangos placed in bags,
the bag contained four fruits for a total of 4.4 Kg of fruit per bag. The 1-MCP
applications were made at a temperature of 10°C for 15 hours. The control and each

25  treated sample were then kept at room temperature (ca. 22°C) for three days to
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Yes 2.00 4 100 ppb Yes 2.70 5 500 ppb Yes 3.35 6 1000 ppb Yes 2.60 7 2500
ppb Yes 3.29 These data clearly denonstrate that the conbination of 1-MCP
t r eat mentworzoB@/m8378I nati on with an MAP bag results i n aRrCunsSz@eoiwsd’
increase in the pulp firmess of nangos conpared to the expected additive

our d bo Srnoat ST RER: FEE Rk SRR B il e T B2

Pulp firmness was then determined with the following results:

Treatment 1-MCP Bag Pulp Firmness
Difference from Control

(Lb.)
1 500 ppb No 0.43
2 None Yes 1.53
3 50 ppb Yes 2.00
4 100 ppb Yes 2.70
5 500 ppb Yes 3.35
6 1000 ppb Yes 2.60
7 2500 ppb Yes 3.29

These data clearly demonstrate that the combination of 1-MCP treatment in
5  combination with an MAP bag results in an unexpected increase in the pulp firmness
of mangos compared to the expected additive effect of the 1-MCP treatment and MAP

bag alone (which, in this experiment would be expected to be 1.96 1b).
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- 29 - W claim 1. A nethod of handling mangoes conprising the steps
of : a) exposing the mangoes to an atnosphere that contains one or nore
cycl opr opgoeosawpirands ; and 5b) contai ni ng the mangoes PCM/U$2012/044623
nodi f i ed- at nospher e package. 2. The nethod of claim1l1, wherein the
nmangoes are the Tomy Adkins cultivar. 4§3.The method of claim1, wherein
the nodi fied at nosphere package conprises a polyneric filmwhich is
per f or at ed, mhﬁ&ein,the perforations have nean dianmeter of 5 microneters to
500 ni cronet er Ve §Miherein the total area of the perforations in said
olymer filmig 50, 1 CF . ki | ogr am of
ﬁangoes. 15 4.%he ng$ﬁggﬁg?ﬁ§?%?ﬁg%? g%éﬁé?éﬁﬁgmﬁgggpggftransnission of
car bon di oxi de d)hexquoging ttiemamghiet tesh ainepliphethat patkiagend & mome units of
cubic centimeters per day per kil ogram of mangoes, 1,200 or higher. 205.The
met hod of CEFAPTPINE SRNEIOBNES 1#¥ rate of transm ssion of oxygen through the
nodi fi ed at nos i i Ik .0f [ jaeters per day per
kilogrgn1of naﬁgggg?ﬂﬁg%ﬂgﬁnﬁﬁﬁﬁigvygb&%69g?ﬁ##%&ﬁggﬁggggf claim1l1, wherein
t he cycl opropene conpound is 1- 25nethyl cycl opropene. 7. The net hod
of claim1, further conprising the step of exposing the nmangoes to an
at nospher e t hat® contldemetrteolgiaifpl-avhsr¢y thevaangoes 9% the hpomydadkins

cultivar.

10 3. The method of claim 1, wherein the modified atmosphere package
comprises a polymeric film which is perforated, wherein the perforations have mean
diameter of 5 micrometers to 500 micrometers, and wherein the total area of the

perforations in said polymer film is 50,000 to 6,000,000 square micrometer per kilogram

of mangoes.
15
4, The method of claim 1, wherein the rate of transmission of carbon dioxide
through the modified atmosphere package is, in units of cubic centimeters per day per
kilogram of mangoes, 1,200 or higher.
20 5. The method of claim 1, wherein the rate of transmission of oxygen through

the modified atmosphere package is, in units of cubic centimeters per day per kilogram of

mangoes, 500 or higher.

6. The method of claim 1, wherein the cyclopropene compound is 1-

25  methylcyclopropene.

7. The method of claim 1, further comprising the step of exposing the

mangoes to an atmosphere that contains one or more ethylene-active compounds.

30 8. The method of claim 1, wherein the mangoes are harvested when they are

green, but physiologically mature.



