1, <=>7e3edrddelLgj g$ q6rTdrg-tsnrvuom _ 5 METHODS FOR PRESERVI NG FREGH 2002
VEGETABLES Background of the Invention Rresh vegetables rapidly deteriorate
particul arl wongsdeshe fl esh of the vegetable is exposed, suchcamdyoeee! i ng
the skin or by cutting the to vegetable. The appearance) flavor) texture,
and crispness rapidly degrades; the vegetable becones soft and loses its
characteristic crispness. Once vegetables are cut, they typical

| uster; often the vegetables develop a whitish cast. Many cut VMWMMMﬂmmmmnm
such as cut peppers, once stored in a seal ed package, typically exude..water
which collects in the 15 package. Methods of preservation su L Wals)
substantially preserves flavor; however texture and cri spnesgmwmlnmmmgmmd
Furthernore, frozen foods need to be continually stored and require
freezers for storage. Refrigeration helps to preserve crispness t€%%re and
flavor for a limted 20 numeeromsf rér wresERCORK iFRERH wrcermEreand dehydrati on
radicallysalter the texture, flavor appearance and texture of a vegetable.
Chem cal preservatives typical | \rabiesvend dfestiedualentiagt e and/ or do not

mai ntain the characteristic appearance, texture) flavor or noisture of the
fresh cut vegetable. Certain chem cal preservatives such as sulfites have
come under 25 scFumdshnyegesahias ngpidéyaietveidresd phrticslesly |vhenotedfbesh of
desirable tg _h t.ho rspr, r\ - gst.ab. nt rly
cut vegetab ees?'gﬁ%‘%gggp%eg’égro\%gg' tsﬁgﬁf\épg}grp %%%g')t’ %gxtgﬁ?le%p%? i @%ﬁ%}slés;%l? | avor
and noi stlreggtarlsret TooesrsrgErtR il AVEr c FERFHYG) adysrigreasst Faddlnglearagess J
U~ 2002 WQ 943468312 2R6rd US98/ QR4 3 SUINMWBI dha b P ch OURAELQRs . ThRe

present invention pertains to methods of_ preserving fresh ve%ﬁat ables with a
veget abl e pfeSEERRHRS FE° \IF c HFHEXt BRYL LK CRBI ST eC TR 51 BSIFCGRYE abl es)
parti cul ar |l geveubp a4 asbeisageiabl agny The vegetsileke persSer wat pygbdrseseicées t he
texture, flavor, appearance ri sppess nd isture of the. fresh

veget abl es,gtpogFPi %:rglaaig?af/legr%ascﬁ(a%em @Vpelﬁg ablFes,” v\fﬁtteﬁo‘hhtlc%rcﬁ %Fgc‘zdc'r in the
dehydr at tAgeadregweget abl es and wi t hout enploying sulfites. The method
conprises the fol,Loywaa0,5Le058 vREQU Lihda2 fRLESRY \LabLE: 5ONYLL.QR RS
conprising: water) calciumions; and preferably ascorbate i0ns, and,

appl yi ng safpvegetasrer prsseevand felepgethersy egirapfe. FYTeeyRRyer atfiogen

preservat i Veosaal HédDRo N ban disupNef edcall Yarkir eduahoBtedle By 3% tXorasat ur at ed

sol ution) re preferably fromabout 0.2%to about 20Q, _even re.. .

oref er abl y THABRTRICR O HB® 1 BEGE ) Goaoren M Ee P EIASBF P Fos YTt hout
0.5% to @bouintEs ebsoups.efeskibby drym ahdulehPiréhdnoralioaltl y38dtdyytiwei ght ,

cal ciumsal i, %% 0% preferably

f rom about %exlt?%@tg bp%%gg{ %?% %Jaéginﬁgﬁgr%t%ee%é%ag%g%br%m aclglgﬁ{&(% .5s to about
15% nost pPeFErEptiver, bptaboit Lerveos resHGuttashs 2B/ Wi hiot dedprinctiri d
or the stergmia3e8Bistof RpcHFdbe, dckelretrsiher bl Giodstde L0 chE efreslivy t he
vegetable is thepn stored at a tenperature which will not freeze the

eget abl e. PTEYBPHDI y CEHE D YEFAHIePTECEYTIEY SPR BRPEF B TPl 5t SHtt WRH
about 0C2150s<:c:mm:rnizem)ea~aitn|grﬁegaabwhea|&g, rigpse preferably about 1C toI about
7C, nost preferahly fr. about abaqu The [nvention o rel ates
to fresh veget ablqgswc%rl grsnéer \g%s r\ia\lngf%ttg hhé-’wfsgl \;ngg&eotdagcfrebgersgg‘élrn%af ?A\%s. Det ai | ed
Descri pt i onvedetghéed nperticobrriecyyr vegateblasy et Floprpearves ridet appgerdngds of

preserving fgashe tél%pﬁés)s, UAGOSKeds nRdelAbLES Wit Bodd M&g.e:%@pﬂx% cooking,

preservative which extends the 30 shelf life of the fresh veget abl e,
particul ar| §¥E€0E P¥ SKe%dGet abl e. The vegetabl e preservative preserves the
texture, flavor, appearance, crispness, color of vegetables, particularly
the followi ng vegetable famlies : the Sol canaceae famly, for exanple
pot at oes, peppers) eggplants and tonmatoes; the Amaryllidaceae fam |y such
as onions; and the Brassicaceae famly) for 35 exanple cabbage; and the
Cucurbitaceae famly) for exanple cucunbers. The 2 4 JUN 2002 WD 991 34683
-3 PCT/ US99/ 00459 veget abl e preservative al so preserves edible fungi of the
Asconycet es/ Basi di onycet es cl asses, such as edi bl e nushroons, although for
~less extended periods, typically about 4 days. Unless other w se noted) the
term" vegetable"” shall include the edible fungi in addition to the 5
conventional vegetables. In one enbodi nent, the nmethod conprises first
providing a solution of vegetable preservative conprising: water) cal cium
ions; and preferably ascorbate ions. Next, the vegetable preservative is
applied to the vegetable. The vegetable preservative is applied using
conventional 10 techniques preferably for a tine sufficient to coat the
vegetable with the vegetabl e preservative. Suitable techniques are
spraying, sprinkling and di pping. Preferably the vegetable is then stored
bel ow about 20C at a tenperature which will not freeze the vegetable.
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most preferably from about 40%to about 70% ascorbic acid and frony gbﬁmtmz
10% t 0. about 80% nore preferably from about 200 to about 70% nost
preferably Woa¥3s8 Ut 25% to about 40% cal cium chloride. \VWecandeeoggbci um
salt is calciumcarbonate) the percentage of dry ingredients, in the 5
veget abl e preservative is preferably from about 70%to about 90% nore
preferably from about 750 to about 85%,nost preferably fromabout 77%to
about 80% ascorbic acid and from about 10%to about 30% nore preferably
from about 15%to about 25% nost preferably from about 20%to about 23%
cal cium carbonate. 10 Preferably the dry ingredients are m xed together to
forma dry m xture which is thengaggded 40 cnatraredt@ohor mthe veget abl e _
preservative solution. Preferably the vegetable preservative solution is
used shortly, within hours, after being prepared. The vegetable
preservative solTHe presesntiaivas ipn efeertabisytd memaisoot pZbs&kvAnH%rieeh a
saturated sol uti.on, mote preferabl rom about. 0. 2% t qQut % .even nore
preferably erlgg%nabgﬁgu‘g%. %%e?%tag %Lﬁ\éegﬁ{%mlev&mr?%r gmﬁrpgfgtr aebfrﬁle %r%ﬁ%eeaﬁout
0.5% t o abdiriesBoayesdblpe efperaiziujafiyorntalfoesh GeBMnbbesabolite Segethplewi ght,

cal cium sal t; f fr %10 % r rably
from about pgefg%qtﬂagggﬁggtgg%gés tél\g/g]&tangirjéé g%aﬁ‘og'ra P)Q/é%arng% acgou}grgezstg)' S%n‘??% to
about 15% mwdstursy ef ergbingshrimsebdides. PO MbaryobresioFubyeartiaghes. aderdi c
acid or theyStgren hoQEBL::0f ARCAUarRGT tha GIHAL RptofGdsulieeyegehabl e
preservative solution preferably has an ion or nole ratio of ascorbate ion
to cal ci umeEHod FTBEEEF Haref ALPH NP0 SEeSE | RIFY $HINE) 2 e FPOMtABDEPIWEPR] to
about 9: 1o JBpeipimat araably chi@mmabost £haSpderbaraosdcoZbak LondDShS,
preferably about 1:1 to aboF% 2.5:1. The ve%gt abl e reser vative sol ution
pref er abl y WRSYHWErHhiFHEro™ SF 2B bat & i8R T9°t3 & umion, of from
about 0.5:1 to abouveddzile poserpaeiver edihyidr omtabostrr2fdracdy abont akut,

nost preferably, about_5: 8: The <€ n tL of, ase¢qr i ons
is from abo(ﬁ't% 7(y5%agt%oga%aoﬁ€a%§(ygoq ggioﬁr' e‘?toerreaglleé)}E ér]%?ﬁ a Oglutg%.tlg% %oggb%%ﬁl‘g%%
nmor e pref er¥dldl yeteronereopralegatilvt rababrut20%s by @lowprlé® prevkeredyeyrfafgnably

about 0. 580 £,QmabQitke 42Q) cdRsbudd kel e £ 50 oMt anb%e t ©. (3DAIaa%e 238N0t he
concentration of calciumions is preferably fromabout 0.02%to about 15%

nore pref er’ 399 f r(BRTaBotALt0. A% POEigboRlY 109 2hRyst © pr &P 61 v F¥r oFi%Sbout
0.2% t 0 abobe£3%b135fAheaypdt r angetofabbite 3vegetrabimerp pesesradl  ViRosoddsukoONn 1 S

preferably frqm about 0 _about 10 re preferab from about .3 ta out
b et LTSGR Sbo o 3b7 88T ReT 0Bsd Jotes. Bser br 2 e Pem
about 3.5 tasapbik afidorTiie ptéries Fdpestoddadchrimgeded, wetythoobieatidnal
bases sugh as fop &xarmlenes 0eidtabiy At Otefes Qe @l Ch WMDY AQXL dRiicn will
Preferably the vegetabl e preservative |acks citric acid, acetic acid 5 and
ot her aci ds™CSwittpeaehENeXeIePYh of *eASEDI i reattartablr &P yI1BPBIAE aci d: For
the best taéén%erw&ey%&eﬁ@éaﬁe@n RLESE V@t b ViR on O dtbb AU uPL ef8hably-dogs, not
have a chloride ion concentration greater than about 5% nore preferably
not gr eat erpidignalkilyosattouR % Cete pborsr 8°Qor efser etifpraidly fromadkesutt REntalxdotit
1.5% preferably not greater. tha bout 0.50; th hl ori de_concentration of
To ¢ he' vegel bl o CABPERP, Ok ROVRT it &R IR BT 1L “RbBF abl y
not gr eatkérvedeanbbhoutsed3biivps ef er ably not greater than about 13s.
Simlarly, for the best taste, the vegetable preservative solution
preferably does not have a sodiumion concentration greater than about 2%
more preferably not greater Reteddediiisgeriptaon e tedigyensiemcent rati on of the
veget abl e 15 preservative ingredients, excluding water, is preferably not
greater than aboghe 10%enBDirfrept RhepathynN@b @headLbs tfiaBe2HOYt £:0%n, Agakn)
for the best taste, the vet%%gabl e k;l)reserva%' ve refer,abl% ) gcks a_metal ion
sequest r ant *parPretitar 1YIaFAST dFEY Sol’ S8 ]lpeng‘f SRS U LeytiESET &7 or
chel ant oo slselgs3efd balthy fresr wehbetahiet glart ruiseuest rtansh v2QetabEssertheal |y
free" neans_that.the veqgetabl e preservati h t _than ac unt s;
of 1 pur 1 Sl S AT R R Bl K108 WS ablah S R AR O

i ngr edi ent scekwl afivegemiblehe prattieplally e dbldowprefesetadle Hamitive veget abl e
preservati vgoicaaggc@age@%ﬁlwf%b &faggfet pbil oe IPULR 80l e o0l addiea St oY EgRL APl e
and inpart a waxy or s |p%ery 25 feel “to the vegetabl €  such as gelling
agents, fil /¢ dmaFyidiarrene sEampkix €8FP ganriopdl pRAceRaPiagsesyaceaefansly, for
hydr oxymefshykagak! sdepsss; o8 byt celinthoste PGPS labe G8hIHALOSE The

al gi nates, carrageenans, |ipids) pectins) nodified starches) |ocust bean
gum xant hum gum gellan gum guar gum and tragacaths. 30 It is also
preferred that the vegetabl e preservative lack lecithin and enulsifiers
proteins as well as individual am no acids, such as cysteine, nore
specifically L-cysteine. The Method of Preserving Vegetable with the
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-Evaluation of Sliced Green Bell Peppers Preserved with Different Scﬂ HJW?UT)
Preser.vati ve Sol uti onAppear anceFl avor Text ure2. 48% ascor bi ¢ acid, 2
1. 029999cal wowengdsh ori de, and 0. 26%sodi um hydr oxi depH 3. 942. g8 eaeLdei C
“acid, 0.5B%98cal ci umchloride, and 0.31%al ci um car bonat epH 3. 942. 48%
ascorbic acid, 1.5%97cal cium chloride, and 0.27%odi um hydr oxi depH
3.902. 48 ascorbic acrd, 2.5%999 2 4 JU1~2002 WD 99134683 PCT/ US99100459
-10 cal cium chl oride, and0.296% sodi um hydr oxi depH 3. 90wat er (control)
-17i _ 7 _T 6 *The scores for tresh cut were 10. As can be seen in Table 2,
t he vegetabl e preservatives preserved the flavor, texture, and appearance

of the Veg%‘éé@éa@ée eLOMRAIRA L E%e@v@@ﬁi@lesfur@iam gns Wole Geen bell
peppers were washed and treated wth 100 gm sodi um hypochl orite sol ution,

then quart @FeeMYcebydBasifesBagats CARRPES| | UEH) 2STRELHE ‘ﬂ@&ﬁ@?m%’l REEwURS for

di pped intQgeg0 egaega&edw%@yp@mlcgw 8bs@ Utdpn . f Ah18 $e6ONdSse ta@Ba, the
drai ned and dried on paper towel for five m nutes. A portion of the peppers

were seal edeFh CYSESGaRLBDIHOL hagelde LhneFdie. fupgd ’r”eé?d‘cFFOPh’ié’ fBbpers were

di pped ing Qohh@tpbz%iewg&tchuﬁessol utions |ist ed | n TabI e 3 for one mnute.

The peppers were drained and dried on pa bout

m nutes. The pepPef™%FIsdm il et QTté’cﬁ’B% soe\7°'ac vﬁ oy ¢ Zf)%ld’%b Bhp&r

slices in aeBerablb"prhagyvaainet strpresimgt: 2t f@rlcihﬂn derys. aﬂ'm@rlees:tdbﬂs are

shown in Tahl e 0 .Ey |, Peppers
Preserved %?fﬁ k%arl %ﬁs Igéeger\%af‘% Q‘;ab glp(t}{eis%\&sa% rees(;gf(:,’ré\.}%hﬁ%Ji e S

Sol ut i onAppearesiieF éfvgwﬁemmemﬁseme%@ 4808ras et bFHJaePRiIF 8T 15%

cal ci um QWtQEh%;LE.@ngQex%ng%QCH Wiy dupicdent 3. Yad. ARY% 8SGQAEDL Giich the

aci d, 9.59.59.59.51. 02% cal ci um chl ori de, and 0. 26% sodi umhydr oxi depH

3. 962. 48% XSEBFINIE RACPEEGLIVD. S8k BBl ec FEFRRE RS PR SRFRYi99B1Fprinkling and

cal ci uncar bopgl & aledbh did] cnMAROLAAOA3 cnld Rofled BLo,200L,PETIASOY 00459
Preservative SolutionAppear anceFl avor Text ur eMbi st ness1% ascor bi ¢ aci d)

2. 5989. 59. FgmBerAtErutedt gitldect fuaere298d veaetaRAT hydr oxi deat pH 9. 332. 50
cal ci um chlorid A L o6 l) 8: 2989 ;0 LIEEALL b

car bonat eat pH g&‘zeg%%%%}?%%?%ggt%éé %ggres forcceﬁlgs l(Q:l:uet wer e w . A car? b~

seen in Tablcerm thmperegetabieuprodor wate vesfepalelsealvm tHe £ e?\?@r)rnolsext ure,

appear ance an i st ness of the vegetabl es Whol e

G een bel | pﬁ@g%r%% \/\%193 WrEhed® a‘fﬁdsq‘?r eaf%%lta%ﬁfﬁ 5 rb’ﬁorlnws}ggl im° E?flf)lochl orite
sol ution, trheae:quwaweelwed:)h ¢orsedyedies eededemapchtske cedl rEhetpeppereashnoes
were then di;nped tQ)rt %dp&@t OCHOHQQJ}YP.Q&Q&O ﬁ‘de’%aohé&tmg ) h@be 30
seconds, theén drai n dri e on paper tovve or about |ve m nutes. A
portion of W#?éolp@ép%emﬂéa%éalw fepicpydevac PDO00 bags as controls. The

rest of the peppgieSpMikev4lpPPed hdalifs &abu;ﬂe@nnéys Zcﬁg%e%%comiteraci d, 1.02%
calciumchlorite) and 0.26% sodi um h%/drom e for one ninyte. h § r{) gpegs
Lﬁés =195

wer e drai néePPEALFYP é&l‘b’h 3pA P S B Ret™ 612 Vahoth tPT VESIED

seal ed i n GmeopecicRX0Prdagsayidhlegepappein she descial eeddtakld’ qubn:g)y arrc
stored at 2- 2 re r n e 4. lLe 4 20
Sliced G eer?segeﬁl gepper sarggtyDi ? ?t é‘? e‘%ﬁtlél E%bol%agnds I&}%’_ > rcéot];%fh‘)teloﬁ%pf)ge-ﬁge

Sanpl eSt or atpgeYerser EvareDahe methdd P%tthsmfielsagfeﬁr!é@éﬁ%cfzt@@% the period in
daysCont el Jfﬂicﬂaysv%@c%%w%q}m SR FRRET Qlof s has Prieg el ee d2D43 r days Cride 0l 2

days As can be seen in Table 4, the vegetable preservatives preserved the
WO 991 34683harscteristic of thy olrepty) %gﬁﬁ%?éevé&’t%%é@eﬁ%ﬁba‘et 6 8ays
when st or eda}:&IutZ:dSGaysas corrpar ed to 11 days in the control 9 days when
stored at 10C as conp ; 7 da s.in thg coé< L3 sm:_\a/\/neerlnstoregh
25C as conpared 05 ? tﬂe tHE e@Snf“rvef’ gy zfrlfpl ee peppers, 1 ong
peppers, |tefdsanvddr yegegapleppeay de mdecﬂ&ha@emamppeatsrovmeelprmeswx@daa@
descri bed i 4 ed a The. .r I own
in Tabl qu &Tﬁé?@ @méggggesg@\%%ﬁ 01}) 4 e%er%ﬁlezlggglﬁgr@%asr ?ggl%éu%ree Bﬁﬂ
Sanpl eAppeatiresatalily e 19 ogay sinder velapdppe s8r e dtersahges . The method offers
pepper sl Ot 09&@&E5£4ta€ elﬂg&aleepoo@&_s.gné@?rg&@ﬁ%r %ek%v@@tsuch as sulfites.
pepper s10105cont r ol pper s1085preser ved I[taljian fryin

pepper s109. B Febkad of Plrﬁﬁr"a?ﬁ f’F‘%ﬁ‘ﬁﬁlepé‘Bﬁ%@io’?@b??séF%&hﬁaﬁ elfo cocked,
pepper s1010dPcanb¥ Qlrogedl. amev&ep@&res&rﬁ%egahh& SEQ:I’r@Seffv(éEi tiesbheut were
| ~0. As can be seen in Table 5, the ve taﬁ? reservat reserr;/ed t he
15 veget @t SS9°tZRtF REFTRELF T’ Bt T b%lgjﬁé'é e[eﬁﬁn *¢8ht °6I ppet¥ even
at 14 days Exanple 6 Peppers were preserved as in Exanple 4) except
different tenperature 20 of preservative solutions were used and the
peppers were stored at 2-5C. The results are shown in Table 6. WO

991 34683 -13 Z 4 JUPJ 2002 PCTNS99/ 00459



‘Table 6 Effects of Different Tenperatures of Preservative Sol utions on
Preserved of Vegetabl es Tenperature of preservative sol uti onsPepper? 4 JUN 2002
Appear ance4WR)%¥¥Ms8days14 days2-5C109. 5910C109 . 5921C109 . 58EpDERL4Q7- 55
5 *The scores for fresh cut were 10. As can be seen in Table 6, the
solution tenperatures of vegetable preservatives did not affect the quality
of preserved the vegetabl es and nmai ntaiped better appearance than control.
10 Exanpl e 7 Peppers were preserved as in Exanple 4, except the pepper
slices were stored in open jars and stored at either 2-SC at 95%rel ative
hum dity or 25C at 34%relative humdity. The results are shown in Table 15
7. Table kﬂn@lwaﬁdoano:ﬂfpoam&eﬁved*h&@xeeekx@deeegeBebiequmaeﬁ@ﬁ&wea:lea&ut

D fferent Con ons . Pepper | eSt d Q an _dryi .

at : preservedas- 5@ 9595 ralfg nurgo on\%gr hi‘gh t(58 gigﬁ%rur sgpér/etglgrsi}elai%q
34% RHover negviab{8r2Rafipul 89 coAtawle2istoarsoiz0us eath wbBees gerds noTalyl RO,

t he vegeta r rvatiye e, Med e

dehydrati o% :tshgc?& ¥Q§ \éo% hé’s ?:%Hzig &eegétgaQ&@%k@&néi‘chc gé%%gbles ers
were pr e%ﬁ@@dlasall BAPRGHRPE 04 Fhe rreptr Ve evagredtdiey atdty ke 56k Litd O'F\Eercéﬁtféiaﬁed
varying anpgng %ersﬁQQﬁﬂémeyCHlQéir%ed@ij‘_t cbnvaﬁa@rngoda V4 Hes AsnldsStad in
Tabl e 8. The sanples were stored at 2-5C 14 days. The results are shown
in Tabl e 88xamplep # PagEa- Zoo2 WO 99/ 34683 PCTI U899/ 00459 -14 Table 8
Effects of pH of Preservative Solution on Preservation of Veaetables 5i %

of Sodi um Hydr oxi de in_the Pr eservative Sol utionpH of the Preservative
Sol ut i onAppe&+s = 14

days02. 658. S8. 50‘h&.3ve5;588ﬂe28r&&98a15952&4p@@ﬂaxﬁglﬁ@) solution, which contains
525. 10950. 547.259.550. 79. 958 57..5C0 [LES, fQr Were
10. As canwﬁtéerseg‘rilclgml%"bl aqu rer}te é’tb?lthegga%é:rggb%t ?vleos?% rese§ %

veget abl es lev%roramwtdeethﬁmrg’e eﬂmsmrcwoiﬂays C%Sl@bmrlédplteéermym

Cont r ol vegsiéﬂlmeﬁydxlémaolo@ 2 f@pmr SaMeLe Pk @§&rrxée&e@§of N EXABl e Aicium
except the preservative soiutions listed in Table 9 we enpl oyed. The

sanpl es werFelst gred far ow@BEles cpppivpciigysde TRl G898 (F38oRatE  sHARHM n Tabl e
9. WO 89846332 15a-{§-ﬂ.ln?e.9yt§1\6§béf@|@ilc@ﬁm\é%@t£ﬂés &nreentnatdans, bicium
Preservative Sol utions U N 2002 PCT/US99100459 Concentration

of Appear an@éﬁ%ﬁ?BPelfé%?FE?'elVB?‘%’t‘ﬁ’i‘e%%Wé%eF\"?‘éﬁL\V‘ea%iﬂrﬁT"l ofRd BLEEH5sUEF B L
acid)3//7. 8%&o s:ta;lrce wm chd estabaandia2% s ediorhikyarioxi €lephbdid8acid, k2. & %

ascor bi c agj, oOLide.an 9 d pH
3.537.54% %sgo%l c aC| gg}%?‘f?%&%g/ﬂca {é%u%gcﬂﬂ%%%g 4%§&%%gm éﬂ@lg&

sodi unhydr exV elgyHe 82 -6 The ] 96 bsicor diaerhrtied i S BI R 1. 746 cdiecFeHrce for both
chlori dezcar&@leOcaitalwqiowmwdewiagemaae 433, 14H-aSLREedie asid, 89925&:81c31%
cal cium chl oride, and 0. 33s sodi unh I’OXI depH 3. 832. 48% ascorbic

aci d, 9. 59925 FUSISTAYALIA &F UIReEhI BFE T 1Nt . BRYASBH AR AP oXi%a ghydregen
3.B72. 1% aseork hire eficdpd. ﬁQtO&ssgsﬁﬂaBJé’/mﬁai aiheneadhiwr ieke, aﬁhﬂdtl@a. 22%

sodi um hydr H, 3,991, 64% ascor 5100, 0 ium

chl ori de, angé s%ga%ilsngd ?ﬁwydr@% 8e§ﬁ §%ﬂmf§/%5bsa§8r 3 em ° 7Beg§§@ble
cal ci um chIP@Fﬁ@e'aahtb Oad 3%ssoeH yaky dinoXieddry f2ru; JnUYN Q@OZOV@@QIM@B@RlG
PCT/ USQ9}9%@9e@@§@tlgaéﬁqur9jl§pp&%m eEl avanText ur eMi st nessPreservative
Sol uti onspH 3. 950. 820 ascorbic acid, 89870. 34% cal ci um chl ori de, and 0. 09%
sodi urthydr oxi depHIe4PERFEARTOPETP? * TR s ERFRESLETE PELRe VGt OWRES101n Abecan

be seen in vEgbtﬁalg)pﬁé}erxvaage&aeblee PreEs£B1gt frxem ppRserosedo taveut |1@vor more

texture, ap i stness of the ove etables in.a certain 5 range of
each ingr ed{)«?%?ra}bg\‘fe rom | 22%1.6° PSP rs “wel - piis gg?abééi gom ab°€>%a2n5pl Eg
except the =enples mﬁraecpmhedsamt hwnﬁaeyuhngcdja:gsmcslalpa@kagal&qtexeas:hlansted

Tabl e 1o.fo0o I y . 8.5 qred at J1Pe hesults
are showng|({1al%§%rf)gs%%b%$agﬁ%e§i]0c-ggﬁf egt s'"l’%?t%ef grée(r%t %éjck%l%éégslozeg an g
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at 13- 14 days in a variety of packages. Exanple 11



10 Green bell peppers were treated as in Exanple 4) except with the

follow ng different preservative solutions listed in Table 11. The pepREN 200?
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-Whol e nushroons were washed and sliced. The nushroom slices were then

di pped into 100 ppm sodi um hypochl orite solution for 30 seconds) t2HedUN 2002

~ drai ned and¥@P&¥8bn a paper towel for about 5 ninutes. Sonepof/utéamysser e

| 0 sealed in Cryovac PDO00 bags as control. The rest of the nushroom slices
were then dipped into the solutions listed in Table 15, for one mnute. The
mushroons were then drained and dried an a paper towel for about 5 m nutes.
The nmushroom slices were sealed in Cryovac PD900 bags and stored at 2-5C
for 11 days. The results are presented in Table 15. 15 Table 15 Eval uati on
of Sliced Mushroons Treated with Different Preservative Sol utions
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and the water control. 15 Exanple 18 Wol e cucunbers were washed and
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The resul t&agreatbhown in Tabl e 18. 2 4 JUN 2002 WD 991 34683 -23 Table 18
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cal ci unchl yrede)ecQs 26%0 $ adi-yntwideoxi de2. 48% ascor bi ¢ aci d, 10/ 10/ 1D¥ 0. 58%
cal ciunthl oride, 0.31%al ci um carbonat e3. 0% cal ci um ascor bat e10/ 10/ 10/ 1%
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were préserved a8 I ReERAnpItE BHCERRRpE A TRV ERT T DFRSEAIS] PU S IEB I ons)
as |isted nirrdatdasid® omerre euyfaoyed, tndreydreylevetkén stcope debortsliavdaysen
instead of 14 days, The results are shown in 10 Table 19. Table 19

Eval uation of Sliced Cucunber Treated with Different Preservative Sol utions
Preservati veAppear ance4 days 7 days 11 days2.48% ascorbic acid, 10831. 020

cal ciunthl ori de, 0.26% sodi umhydr oxi de2. 48% ascorbic acid, | 0720. 58%

cal ciunthl oride, o.31%al ci um carbonate2.480 ascorbic acid, 10611. 5% cal ci um
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224 2 4 J°U PJ 2002 PCT/ US99/ 00459 Exanpl e 20 Whol e heads of icebzrg 0
| ettuce were washed and sliced. The lettuce slices were then dipp é %9
100 ppm sodWOPB4e8dchl orite solution for 5 about 30 seconds)pdespsdosssned
and dried on a paper towel for about five mnutes. A portion of the lettuce
slices were sealed in Cryovac PDO00 bags as control. The rest of the

| ettuce slices were then dipped into thye solutions listed in Table 20 for
about one minute. The slices were then renoved fromthe sol utions, drained
and dried on paper towels for about 10 five mnutes. The |ettuce slices
were sealed in Cryovac PD900 bags and stored at 2-5C for four days. The
results araatshmmubmgTabdoelQ@ ppmaiﬂdaua&yﬁuailuaideoaonftistj cefle egdtaere Lis
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wherein the ascorbate ion is 8 resent from about 0.1% to about 200/ and the

cut veget afiFEPY S ERTEG’ H "FPHhRPabdGPIY EIRRITAHGNES FFE, 2kirt BPLSYED b. 3.

The net hodswsegheaicniippinhenen rEithefcalng wperitenid sopresesdarhrom abost 0.2 to
about 3~. 9. /The mrethod of claim1, wherein the preservative is essentially
free of fl?mF'orm ng agents, sodium and cysteine. 5. The nethod of claim
1, wherein the VegeeeaHables ape rrber-e6¢rahe MorehAancragettnhily pagipging to
Amaryl |i dageagnf 3 tdauct NeyBraSs eaceagchand | Y5 dhbeydueamii taceaafamly,

t he Asconycet es/ Basi di onycetes cl asses. 6. The net hod of claim 2, wherein
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ion concentr tion | t han ab ut . 50. 8. of cl n the
b eservar | VRSB Db PR da LFi S A S TG S50 S-oB0EEe TEORASEPRA Y one
or eryt horpatkegednssuiantld heckages aubalc—kud&s Eormesdrgie Ofpol Yr:hBodreabase ae
famly, the @g?)r, id m | i
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about 5% ascorbaté ions or erythorbate ions; the vegetable is selected from
t he group elj’nsmsrlenng:r@fpm%m:rls b 03TC, ttonatdves mlcumuarbegn@wamd Whrslhromms
and the cut ve et able is stog at frgmabout OCtong aﬁgl r Step
b. 10. The'TRSCABLE BFY H%aff Y UndF&IR 1 1HEPVEGet Sh e Prettlrvdl T ‘T’Li‘ﬁ on
consi sts egsaRbied by ftoridy gELAbaHC Pre¥ri yabaul 1080 CQh@'v‘éﬁédan§,1sf rom Q0
to about 30% ascorbate ions or eryt horbate ions; and, water. 11. The net hod
of claim 8Pr%¢éﬁlellynsﬁfédv%@é9aQ)FetOpPé%‘@WaﬁIie@émgol ution consists

essenti glsl y of : pfdr@motte Qadlbded ARULL1E0% ¢t GirdPad QRS sheammaheut 0. 1%
to about 30% ascorbate ions or erythorbate jons and, water. 12. The net hod

of clai m 13-™FRBFRE AUTthas PRy R UPRETS SSUATATIOV LPEERTAT GrFROBnSio%tde oF
essenti al | yedn‘cedfcr:@gerabemtad@aﬂﬁégkeOOfahhutprla@%tcaémoamsr cnaa: tﬁé @ﬁg@taﬁlé@
abOUt 15% !.sc% Q?tr%eéoer\]/ 1 W egrytotlgg l%.%t l'rllts ailr at -Sr aend\a/. ?xer:.
preservative ¢ ﬁhereln t he ?ﬁcrun1|on I'S produce rom cal ci um
chl ori de opr%ﬁheﬁunrcarbonate or mixtures th reof. 19. The nmethod of claim
12, wherein the preservative is essentially free of filmform ng agents,
sodi um and cysteine. 2 4 JUN 200Z 27 15. The method of claim 12, wherein
the vegetable is a nenber of the Sol canaceae famly) or the Amaryl|i daceae
fam |ly. 16. The nethod of claim 12, wherein the vegetable is stored at from
about 1C to about 7C, the calciumion is produced fromcal cium chloride or
cal cium carbonate or m xtures thereof, and the vegetable is selected from
the group consisting of peppers, onion, tomatoes, cucunbers and nushroons.
17. The method of claim 13, wherein the vegetable retains over about 90~ of
noi sture over about 11 days. 18. A cut vegetable, preserved according to
the nethod of claim12. 19. A pizza containing a cut vegetabl e preserved
according to the netho<9 of claiml1l. 20. A-pizza containing a cut vegetable
preserved according to the nethod of claim12. 21. A nethod for preserving
fresh cut vegetables conprising the followng steps: a. providing a
preservatlve solutlon consrstlng essentlally of fronrabout 0 1 ~ to about
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Example 2

Green bell peppers were preserved as in Example 1, except with

different preservative solutions listed in Table 2. The pepper slices were

stored at 2-5°C for 11 days. The results are shown in Table 2.
10

Table 2
Evaluation of Sliced Green Bell Peppers
Preserved with Different Solutions

Preservative Solution Appearance Flavor Texture
2.48% ascorbic acid, 1.02% 9 9 9
calcium chloride, and 0.26%
sodium hydroxide
pH 3.94
2.48% ascorbic acid, 0.58% 9 9 8
calcium chloride, and 0.31%
calcium carbonate
PH 3.94
2.48% ascorbic acid, 1.5% 9 9 7
calcium chloride, and 0.27%
sodium hydroxide
pH 3.90 3
2.48 ascorbic acad, 2.5% 9 9 9




$1098& ()-[3 $109%R& () - [ HHHHHHHZ: 1 3 $10%&&' () - [5W u$3 $109%&& () -

$109R& () -[3 $109%R& ()-[3 $10%R&' ()-[ HHHHH H Ht XI 3 $109&& () 3 $1OCV&&4(JUIHB[]2
$109&& ()-[ 3MABVREBEY)-[3 $109%R& ()-[3 $10%R& ()-[3 $10%&& () plcHid]

HeH J* 13 $109&& ()-[3 $109%&& ()-[3 $109%&& ()-[3 $109%&& ()-[3 $10%&& W‘E‘?SW
u$=H? HAHBHOHPHQHNQG1 3 $109&&' () -[3 $109%&&' ()-[3 $109&&' ()-[[5W u$3

$1098&" ()-[3 $109%R& () - [ QHRHSHTHUHVH HZo+ 3 $10%&& () -[5W u$3 $10%&& ()-[3
$10%8&' ()-[3 $109%&& ()-[3 $109&& ()-[j HKH HrHnHoHpHt XI 3 $109&& () 3
$10%8& ()-[3 $10%8& ()-[3 $109%&& ()-[3 $109%&& ()-[3 $10%&& ()-[3
$10%R&' () - [ pHHHHHHHN V: | 3 $10%&& ()-[3 $10%&R& ()-[-3 $109%&& ()-[-3
$10%&& () F faBe i @& o) df 5Vend HHAHHAH V- T3 $10%&& () -[ 3 $109&& () -] -
$109RS& () 54 6% HHAUMBRY €Y o BiB109R&' () - [ HHHHHHHZ: | 3 $109%&& () - [ 5W u$3
$109%8&' () pB $1008&' ()-[3 $10%R& ()-[[3 $109%&R&' () - [ HHHHHHH_?1{3 $109%&& ()-[|3
$109&& () Fl3cSLOVRRTGT) S SI07&X (-3 $I97&& ()~ [3 $10&& ()~ [ HARAAvZY
$109&& () e P HLEL Crr S-S0 L) T8 $ST0Y%& )= &) =15W
USHHHHHHH V: 13 $10%&& ()-[3 $10%&& ()-[3 $10%&R&' ()-[5W u$-3 $109%8& ()-[3
$109%8&' () - [ HHHHHHHZ: 1 3

As can be seen in Table 2, the vegetable preservatives preserved the

3

flavor, texture, and appearance of the vegetables as compared to the

5 controls.

Example 3
Whole Green bell peppers were washed and treated with 100 ppm sodium

hypoechlorite solution, then quartered, cored, deseeded, and sliced. The
10 pepper slices were dipped into 50 ppm sodium hypochlorite solution for 30

seconds, then, drained and dried on paper towel for five minutes. A

portion of the peppers were sealed in Cryovac PD900 bags as controls. The

rest of the peppers were dipped into the preservative solutions listed in

Table 3 for one minute. The peppers were drained and dried on paper towel

15 for about five minutes. The pepper slices were sealed in Cryovac PDS00

bags (200g pepper slices in a 8" x 5" bag) and stored at 2-5°C for 13

days. The results are shown in Table 3.

Table 3
20 Evaluation of Sliced Green Bell Peppers Preserved With
Various Preservatives Sclutions

Preservative Solution Appearance Flavor | Texture | Moistness
2.48% ascorbic acid, 9 7 8 8
2.5% calcium chloride, .
and 0.296% sodium
hydroxide
PH 3.8%91
2.48% ascorbic acid, 9.5 9.5 9.5 9.5
1.02% calcium chloride,
and 0.26% sodium
hydroxide
pH 3.96
2.48% ascorbic acid, 6 / / /
0.58% calcium chloride,
and 0.31% calcium
carbonate at pH 4.01
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Example 6

Peppers were preserved as in Example 4, except different temperature

20 of preservative solutions were used and the peppers were stored at 2-5°C.

The results are shown in Table 6.
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Example 8

25 Peppers were preserved as in Example 4, except the preservative
solutions contained varying amounts of sodium hydroxide and had varying pH
values as listed in Table 8. The samples were stored at 2-5°C for 14

days. The results are shown in Table 8.
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% of Sodium Hydroxide pH of the Preservative Appearance
in the Preservative Solution Rating
Solution
10 days 14 days

0 2.65 8.5 8.5
0.1 3.55 8 8
0.2 3.94 9 8.5
0.26 4.09 9.5 9.5
0.52 5.10 9 S
0.54 7.25 9.5 5
0.7 9.95 8.5 7.5
Control / 7 3

*The scores for fresh cut were 10.

As can be seen in Table 8, the vegetable preservatives preserved the
vegetables over a wide pH range even at 14 days, as compared to the

10 control vegetables.

Example 9

Peppers were preserved as in Example 4, except the preservative

solutions listed in Table 9 we employed. The samples were stored at 2-5°C

15 for 11 days. The results are shown in Table 9.
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Concentration of Appearance | Flavor Texture Moistness
Preservative Solutions
18.85% ascorbic acid, 3 / / /

7.87% calcium chloride,
and 2% sodium hydroxide
pH 3.38 . .

12.57% ascorbic acid, 3 / / /
5.25% calcium chloride,
and 1.33% sodium
hydroxide

pH 3.53

7.54% ascorbic acigd, 4 / / /
3.15% calcium chloride,
and 0.8% sodium
hydroxide

pH 3.67

4.71% ascorbic acid, 8 8.5 S 9.5
1.97% calcium chloride,
and 0.5% sodium
hydroxide

pH 3.73

3.14% ascorbic acid, 9 9 9.5 9.5
1.31% calcium chloride,
and 0.33% sodium
hydroxide

pH 3.83

2.48% ascorbic acid, 3.5 9 9.5 9.5
1.04% calcium chloride,
and 0.26% sodium
hydroxide

PH 3.87

2.1% ascorbic acid, 9.5 9.0 9.5 9.5
0.87% calcium chloride,
and 0.22% sodium
hydroxide

PH 3.90

1.64% ascorbic acid, 9.5 9.5 9.5 10
0.68% calcium chloride,
and 0.17% sodium
hydroxide

pH 3.92

1.26% ascorbic acid, B 9 8 7
0.52% calcium chloride,
and 0.13% sodium
hydroxide




“$hiiizi{i]i}i~i ~bF*s $10s $10s $10%& ()-.s $10%& ()-.s $10W&' Oy 3
$1090& ()-.5 $1098@& ()-.)? $~iiiiiii~bF*s $10s $10s $109%0& ()-.s 24 JUN 200
$1000& ()-. wEIUE ()-. S S109E ()-.s $1008& ()-.)? Siiiiiiighh g%%g
$10s $1098& ()-.s $L098& ()-.s $1098& ()-.s $L098& ()-.s $10W&'A(J
$iiiiiiivve*s $10s $1098& ()-.s $1090& ()-.s $109& ()-.s $L0%W& ()-
$1098@' ()-.)? $iiiiiiifd*s $10s $10% $}§%V&' ()-.s $1099& ()-. s

$1090& ()-.s $10%& ()-.s $109%& ()- iiiiiii~"B*s $10s s $1090& ()-

$10%&' ()-.s $10%& ()-.s $10%& () - s $1098& ()-.)? $iiiijjj~bF*s $10s s
$10%&' ()-.s $10W&' () S $10W&' ()- s $10W&' ()-.5 $1098& ()-.)? $jj]]

ji]~bF*s &

\}
$1098& () - 39087 )0%%{% ] Fetstness

$10%M&f() S1TORE 5 g J ;AAKhF)DI”]f1*Q $10s$10%
$1098& () - IgH 3.95 -

0.82% ascorbic acid, 8 9 8 7
0.34% calcium chleride,
and 0.09% sodium
hydroxide

pH 4.00

Control 8 9 7 7
*The scores for fresh cut were 10.

As can be seen in Table 9, the vegetable preservative preserved the
flavor, texture, appearance and moistness of the vegetables in a certain

5 range of each ingredient level.

Example 10
Peppers were preserved as in Example 4, except the samples were

packed with varying bags or package size as listed Table 10 for 13 or 14

10 days. The samples were stored at 2-5°C. The results are shown in Table

10.
Table 10
Effects of Different Package Sizes and Materials
15
package Pepper Appear- Flavor Texture Moist-
materials Samples ance ness
13 days
storage
time
Cryovac P 9 9 8 8
PD900 bags
Cryovac B900O P 5 8 5 8
bags
Polyethylene P 8 8 8 8
2mil bags
Cryovac C 3 / / /
PD90C bags
14 days
storage
Cryovac PD P 9.5 9.5 9.5 9.5
900 bags
Cryovac P 9 9 9 8
PD961 bags
Cryovac C 8 9 8 5
PD900 bags
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Cryovac c 8 9 8.5 7
PD900
bags*
Cryovac P 9.5 9 9.5 10
PD900 bags
Double wall b 9 9 9.5 9.5%
bags
Cryovac c 7.5 8.5 8 6
PDS00 bags
P - Preserved
C - Control
Bag size 0.5 lbs/bag except as noted by * which were 2.5 lbs/bag
5 As can be seen in Table 10, the vegetable preservative preserved the
flavor, texture, appearance and moistness of the vegetables at 13- 14 days
in a variety of packages.
Example 11
10 Green bell peppers were treated as in Example 4, except with the
following different preservative solutions listed in Table 11. The pepper
slices were stored at 2-5°C. The results are shown in Table 11.
TABLE 11
15 Comparison of Appearance of Sliced Green Bell Peppers

Treated with Vegetable Preservative
to Peppers Treated with Other Comparative Preservatives
Treatmaents pH

Appearance
10 days l4 days

comparative preservataive:
1% citric acid, 1% calcium
chloride and 0.36% sodium 3.9 8 5
hydroxide

comparative preservative:
2% citric acid, 1% calcium
chloride and 0.7% sodium 3.92 5 2
hydroxide

comparative preservative:
3% citric acid, 1% calcium
chloride and 0.95% sodium 3.89 5 2
hydroxide

2.48% ascorbic acid, 1.02%
calcium chloride and 0.26%
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sodium hydroxide
10 9

Control 8 5

As shown in Table 11, peppers preserved with the preservative

solutions employed in the present invention, maintained a better

appearance than either the controls or the comparative preservative.

Example 12
Peppers were preserved as in Example 4, except the samples were

stored at 2-5°C for 12 days. They were evaluated by compared to untreated

products prepared by Ready Pac. (store at 2-5°C for 8 days). Both the
10 samples were spread on Cheese pizza and cooked at local pizza place. The
results are shown in Table 12.
Table 12
Evaluation of Cooked Pepper Slices
15
Pepper Sample Appearance Flavor Texture Moistness
Preserved 7.5 7.33 8.08 7.3
Control 4.67 5.83 5 7.5

20

25

30

*without fresh cut control.

As can be seen in Table 12, the vegetable preservative preserved the

flavor, texture, appearance and moistness of the vegetables at 12 days

when then subseqguently cocked.

Example 13

Whole red onions were peeled, guartered, cored, and sliced. The

onion slices were then dipped into 100 ppm sodium hypochlorite solution

for 30 seconds, then drained and dried on paper towel for about five

minutes. A portion of the onions were sealed in Cryovac PD200 bags as

controls. The remainder of the onions were dipped into the preservative

solutions listed in Table 13 for 2 minutes. The onions were removed from

the solutions, drained and dried on paper towel for about 5 minutes Then

the onions were sealed in Cryovac PD900 bags {200 g. in a 5 x 8" bag)

and stored at 2-5°C for 14 days. The results are shown in Table 13.
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*The scores for fresh cut were 10.

As can be seen in Table 15,
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the vegetable preservative preserved the

appearance of the mushrooms as compared to the control for at 11 days for

one preservative solution and

preservative solution.

at least for 4 days for another
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Peeled and diced
potatoes, stored
in a jar
3.8% Calcium 6.75 11.0 12.0 12.75
Ascorbate
Tap Water 6.50 7.4 10.2 8.2
Untreated 4.5 6.0 9.4 6.8
Peeled and diced
potatoes, stored in
a bag
3.8% Calcium 14.25 10.4 10.2 11.8
Ascorbate
Tap Water 12.5 9.0 10.2 10.8
Untreated 6.5 7.5 9.2 10.8
Fresh cut control 14.5 10.6 13.8 14.4
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Preservative 0 hr. 1 hr. 2 hr. 3 hr. 4 hr. 5 hr.

2.4% ascorbic acid, 15 15 15 15 14 13
1.02% calcium
chloride,

0.26% sodium hydroxide
2.48% ascorbaic acid, 15 15 15 14 13 12
0.58% calcium
chloride,
0.31% calcium
carbonate

Tap water control 15 12 11 10 9 8
Untreated control 14 7 4 3 2 2

As can be seen in Table 15, the vegetable preservative prevented
browning as compared to the control and the water control.
15
Example 18
Whole cucumbers were washed and sliced. The cucumber slices were
then dipped into the following solutions or tap water for about one
minute. The slices were then removed from the preservative solutions, and

20 drained for about five minutes. The cucumber slices were sealed in

Cryovac PDI900 bags and stored at 2-5°C for 14 days. The results are shown

in Table 18,
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10 Table 19.

Table 19

BEvaluation of Sliced Cucumber
Treated with Different Preservative Solutions

Preservative Appearance
4 days 7 days 11 days
2.48% ascorbic acid, 10 B 3

1.02% calcium
chloride, 0.26% sodium
hydroxide

2.48% ascorbic acid, 10 7 2
0.58% calcium
chloride, 0.31%
calcium carbonate
2.48% ascorbic acid, 10 6 1
1.5% calcium chloride,

0.27% sodium hydroxide

2.48% ascorbic acid, 10 6 3
2.5% calcium chloride,

0.296% sodium
hydroxide
Control 10 6 1
15 The scores for fresh cut were 10,
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1. A method for preserving fresh cut vegetables comprising the
following steps:
a. providing a preservative solution comprising:
from about 0.1 % to about 10% calcium ions;

from 0.1% to about 30% ascorbate ions or erythorbate ions;
and

water; and

b. applying said vegetable preservative to the cut vegetable

wherein the preservative is essentially free of the metal sequestrant.

2. The method of claim 1, wherein the ascorbate ion is present from
about 0.1% to about 20%, and the cut vegetable is stored at from about
0“C to about 20°C, after step b.

3. The method of claim 1, wherein the calcium ion is present from
about 0.2 to about 3%.

4, The method of claim 1, wherein the preservative is essentially

free of film forming agents, sodium, and cysteine,

5. The method of claim 1, wherein the vegetable is a member of the
Solcanaceae family, the Amaryllidaceae family, the Brassicaceae family,

the Cucurbitaceae family, the Ascomycetes/Basidiomycetes classes.

6, The method of claim 2, wherein the preservative is essentially

free of film forming agents, sodium, and cysteine.

7. The method of claim 1, wherein the preservative has a chloride

ion concentration less than about 5%.

8. The method of c¢laim 1, wherein the preservative solution
comprises from about 0.5% to about 15% ascorbate ions or erythorbate
ions; and the vegetable is a member of the Solcanaceae family, the
Amaryllidaceae family, the Brassicaceae family, the Cucurbitaceae

family, the Ascomycetes/Basidiomycetes classes.
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1% to about 5% ascorbate ions or erythorbate ions; the vegetable is

selected from the group consisting of peppers, onion, tomatoes,

cucumbers and mushrooms; and the cut vegetable is stored at from about

0°C to about 20°C, after step b.

10. The method of c¢laim 1, wherein the vegetable preservative
solution consists essentially of:

from about 0.1% to about 10% calcium ions;

from 0 to about 30% ascorbate ions or erythorbate ions; and,

water,

11, The method of claim 8, wherein the vegetable preservative
solution consists essentially of:

from about 0.1% to about 10% calcium ions;

from about 0.1% to about 30% ascorbate ions or erythorbate ions

and, water.

12, The method of <c¢laim 11, wherein the vegetable preservative
solution consists essentially of:
from about 0.1% to about 10% calcium ions;

from 0.5 to about 15% ascorbate ions or erythorbate ions.

13, The vegetable preservative of claim 12, wherein the calcium ion
is produced from calcium chloride or calcium carbonate or mixtures

th veof.

14. The method of claim 12, wherein the preservative is essentially

free of film forming agents, sodium, and cysteine.
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