24 JUN 2002 WD 99/34683 YCT/ US99/ 00459 METHODS FOR PRESERVI NG FRESH
VEGETABLES 5 Background of the Invention Fresh vegetables rapidly
deteriorate particularly when the flesh of the vegetable is expasedyN ggch
as by peeling the skin or by cutting the 10 vegetabl e. The appearance,
flavor, texwor9e3s@nd crispness rapidly degrades; the vegetrablusIhmassnes
soft and loses its characteristic crispness. once vegetables are cut, they
typically | oose luster; often the vegetables develop a whitish cast. Mny
cut vegetabl es, such as cut peppers, once stored in a seal ed package,
typically exude water which collects in the 15 package. Mt hods of
preservation such as freezing substantially preserves flavor; however
texture and crispness are affected. Furthernore, frozen foods need to be
continually stored and require freezers for storage. Refrigeration helps
to preserve crispness texture and flavor for a limted 20 nunber of hours.

Cooki ng, drying and dehydrgat]an F%F%El&% @l fe86n LWBgerabixt ure, flavor

appearance and texture of a vegeta em cal preservatives typically

| eave a residual taste and/ or gd@.36ind1BF Hhaimvddfieon Characteristic
appear ance, texture, flavor or nmoisture of the fresh cut vegetable.

Certain chem cal preservatives such as sulfites have cone under 25 scrutiny
as havi ng negat iptesheabddabrdsSkspidly dapedidrdre whesiquabtle whenhebeefesiredthod f or

preser Vi ng e e Y9Cl aUERLaPALL GUIGY beaGl] HEGRLADL &5 ol cRE oser ves

the appear extu rrspness, f nnlsture and, yet does not
require c@okmﬁgbledryhﬂgpeﬁnﬁﬁ@%thﬁ°f1IET&Ei1£TifITTTTTliTTfI&fT?TTTi | u
Vil *JiﬂQAG&g et&bﬂe Ledomés'soft hnd 1bsds kcd charhclerlbistdiclcdispnelss| Oncé | | | |
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- 2- Sunnarym8?“¥ﬁ85ﬁﬁ éﬁflone¥ﬁz presént Tnventi on pertains to methods of
preservi ng deresip avegetisbles: vmftahyaFu\?egeeFa%Hlés PPEFery 88 PEPRFRE cIPEXt ends

the shel f life.0fi, 5 LLEShp¥eaet ablBsa1Rak e Watdd Yntitcdinesh uegetabl es.

The veget abl e
15 package.

Methods of preservation such as freezing substantially preserves

flavor; however texture and crispness are affected. Furthermore, frozen
foods need to be continually stored and require freezers for storage.
Refrigeration helps to praserve crispness texture and flavor for a limited
20 number of hours. Cooking, drying and dehydration radically alter the
texture, flavor appearance and texture of a vegetable. Chemical
preservatives typically leave a residual taste and/ or do not maintain the
characteristic appearance, texture, flavor or moisture of the fresh cut
vegetable. Certain chemical preservatives such as sulfites have come under
25 scrutiny as having negative health risks.
It would be desirable to have a method for preserving fresh
vegetables, particularly cut vegetables, which preserves the appearance,

texture, crispness, flavor and moisture and, yet does not require cooking,

drying or freezing.
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preservative preserves the texture, flavor, appearance, crispness, and

noi sture of the fresh vegetables, particularly fresh cut vegetables,

w t hout drying or dehydrating the vegetabl es and w t hout enpl oyixgJuy 2002
sulfites. The nethod conprises the follow ng steps: providing a
preservati V¥OS8P8} on 10 conprising: water, calciumions; ZAHUSPEIEFabI y
ascorbate ions, and, applying said vegetable preservative to the

veget abl e. The vegetabl e preservative solution contains preferably from
about 0.075%to a saturated solution2nore preferably from about 0.2%to
about 20% even nore preferably fromabout 0.5%to about 10% even nore
preferably 15 from about 0.5k to about 8% nost preferably from about 0.6%

to about 3% by weight, calciu sgl,%; and lggvg;%rgbly fromabout 0 %to
about 30% nore preferably frommm' SRR 50ut “30% even more

preferably fromabout 0.5%to about 15% nost preferably from about 1.0%

to about 50, by yeighte.. ;356R6EI Geatdids @6 dBosd BF @R eb&OARY f@bsi@ascorbic
acid, erythorbic acid. 20 Preferably the veh?‘et able is tthuenrre%;o%.efq a a

t enper at ur EegRBIeSW T 3 V8PS PPER PESTHE VEYetabt EX-Préf'erabiy "t he veget abl e
i's storeds atesH eepebRldl earofcubetivean aloutved& dbdes 0ofrt ergrtrhiaur e, about

20C, nore %ﬁef ert?ip/ley rg‘beorlilztes 16 tQy Ute 20y MsteaPLREEr@RLYNEE Omnabout  2C
to about BE*FRE" i'RVention also relates to fresh vegetabl es preserved with
the 25 vegetsiire qc;r@seefvatxi%s“sab%i'ap%dc‘ﬁé%\fifﬁf?*bﬁ“bfve?ﬁ“@bfﬁwﬁfT“c?ﬁtThe
present i n@piiOD: REkJRL NSt theMigRosa eofanpresesutl agplloy e sultiiats . | She

uncooked, vegetables with a vegefable preservallve,wWiLch.ex! epdsibhe 30
shel f |ife "BFPIhEPFEEH Végfe?lggve,g 'E)taf)%)i &ul a\ré%J \éu yx?%e%h%%get abl'e. The

veget abl eo poesersyat i veepr gskriresidnhe angxrafeEabiy a8 raappeat aft?,

Cri fSp.ness’ a EP}'@Q@ Qﬁd%%@@éa@@é e,)@,esaqa£¢iivgl'|:|oa£ﬂe)/vécgha&af)ﬁ.| ow ng veget abl e
famlies : the Sol canaceae family, for &xanple potataes,. DEAREr Sioue

eggpl ants and t GRALGERE2PIE RESATEFH'Fi Facese Tani 1y Buch as onions: and the
Br assi caceag ofisurich s sfarra3h exanpine wablragésraahd frore aBoeurbtt aeedeutani |y,

for exanpl e, cucunbers, The 26, UN-L00L: 0 99/ 346831 RCTIRY Q048RS er by
veget abl e preservative al so preserves edi bl e fungi_ of hh

Ascony cett&siBasTUPbfy Lo B e add ¥t Rieh a8 e di Bl & s 'r%ortr%,abgﬁ hough f or

| ess ext endedgper cadsym tsypi catd prefisoshlvAirdayPoutfl s 8Per 2Wi sBFfot ed, the
term” vegetable,,shall .LOg! vde thepedi b éwbaghodeNpRddldd1oNidon fdecsS

conventional vegetables. |In one embodinent,  the nethod, campriges,dipst
pr ovi di ng a° -S| &/ iaB?YtO¥5%’ most pre;e-abgy rpraom about 1.r5q O abou / ? welgnt,

ascorbic acid or the stereso isomer of ascorbic acid, erythorbic acid.
20 Preferably the vegetable is then stored at a temperature which will

not freeze the vegetable. Preferably the vegetable is stored at
temperacures of between about D°C to room temperature, about 20°C, more
preferably about 1°C to about 7°c, most preferably from about 2°C to about
5°C. The invention also relates to fresh vegetables preserved with the

25 vegetable preservatives.

Detailed Description of the Invention

The present invention pertains to methods of preserving fresh, that
is, uncooked, vegetables with a vegetable preservative which extends the
10 shelf life of the fresh vegetable, particularly cut fresh vegetable. The
vegetable preservative preserves the texture, flavor, appearance, crispness,
color of vegetables, particularly the following vegetable families : the
Solcanaceae family, for example potatoes, peppers, eggplants and tomatoes;
the Amaryllidaceae family such as onions; and the Brassicaceae family, for

35 example cabbage; and the Cucurbitaceae family, for example cucumbers. The



veget abl e preservative conprising: water, calciumions; and preferably
ascorbate ions. Next, the vegetable preservative is applied to the

veget abl e. The vegetabl e preservative is applied using conventiong| ;19
techni ques preferably for a tinme sufficient to coat the vegetable with th
veget abl e pVeS&B48Y i ve. Suitable techniques are spraying, EpFUARYIHY and

di pping. Preferably the vegetable is then stored bel ow about 20C at a
tenperature which will not freeze the vegetable. Preferably the vegetable
is stored at tenperatures of between about 0OC 15 to roomtenperature,
about 20C, nore preferably about -1C to 7C, nost preferably from about 2C
to 5C. vegetables preserved wth vegetable preservative which is stored at
roomtenperature will naintain appear ancea.blf I gvor, texture and taste,
however, af€87-38xt ERtREG HerT Fa§° Fay°Tiave °a i crobial content that is not
desi r abl e. A2BorblecarBaealytaesndiants nsichhes didd Armeshroansi sPhRegh taxt ur e,
appear ance., ol Ot A JIDLALUT o and,f 1.BUQr 40dashe ¥ eas! Shlee. uiLaendzengtch. of
the period ™o preservzftlon depends upon the initial vegetable quality, the
speci es anderhe veseFatly” oftqfelnrdeist AP &9UHG GF8W Mg EBAUTY i"Bns“of the
veget abl es JddgweMesnat heegaeidhesd. of the present invention extends the period
in 25 which a veget abl as _the ap rapnce. . Imi st v u fd;ayer and
taste char acterligs nlece"(;%fgf eétffeggh ghaogugomg)gbgégtgablgé?%p%%gl I{/%ab ttlg about
10 to aboutegdG:rdaysessEvet ivet ¢rodrighng hea §5r e sSERE UMY | BT BFFEFhe
advant age ifi.bhaketiRes. RESSEENLdJLegel-abl-ae FRY i e iSthEikalRE@he St andar d

at mospheric pressure and 30 standard at mgspheliiecd 89‘.r;1dict:iqg_grsm'io;1§lat is, the
met hod does’sfiBt24equit®e VEFEE I h& SPEGEANT 6°bEPstGr ed dnder ~vacuum or i nert
at nosphene. cethei ques peetcabblar gor hheimadrdhicaget ita toatthet vasGeaPisot 1 ekfifi r e
preservatives such as.suyLfifes.s.; ke mbiaduof B @peIMhig syegat abj endloes
not require that the food be cooked, dried or frozen. However, after the
veget abl e i &ippimsersrefeath thihee3Sapkryét dibled FPEXePYE ¥RV 1° gy be dried
or freeze drd.ed,f:Qr- U8E:AS: 10ho2 £4AedbNN20RZcdMD: 99/ 34683 PCT/ US99/ 00459 - 4-

exanpl e food or potpourri. The preserved veget abl es articularly the gut
veget abl es, do norefriebbases SEBSIRAM ital SCARTUAE < BPeSRAY rs;oét ﬁfﬁ%weteﬁeabsc’ fc?eé(j

veget abl g sr g} ab&s chigsr&NAE AGHEEd StLC mdvk Shureabandomat erctends, notsst o pool

in the packages as is typical lc)é seen wWith cbonvengai_e()rr\}zgcli cut yegetables. An 5

addi ti onal exhiambiyerot R preserved VEGEIUEBP ST ST &' 6asi'Ag Wat er i s

that they griesthctabhgidhors pkaticng dodrecddpyromrottiel rkowt iprapgeti®®csuch

as, for flavor, texture and taste, however, after extended periods may have a
microbial content that is not desirable.

20 The preservative maintains the freshness, crispness, taxture,
appearance, color and moisture and flavor of the vegetable. The length of
the period of preservation depends upon the initial vegetable quality, the
species and the variety of the vegetable and growing conditions of the
vegetable. However the method of the present invention extends the period in

25 which a vegetable has the appearance, moistness, texture, flavor and taste .
characteristic of the freshly cut vegetable, typically up to about 10 to

about 16 days.

The method of the present invention offers the advantage in that the
preserved vegetable may be stored under standard atmospheric pressure and
30 standard atmospheric conditions; that is, the method does not reguire that
the vegetable be stored under vacuum or inert atmosphere. The method offers
the advantage in that it does not require preservatives such as sulfites.
The method of preserving vegetable does nct require that the food be cooked,
dried or frozen. However, after the vegetable is preserved with the

35 vegetable preservative, it may be dried or freeze dried for use as for



exanpl e, a pizza. The Vegetable Preservative 10 The vegetabl e preservative
is preferably a solution, which contains water and cal ciumions and
preferably either ascorbate ions or erythorbate ions or m xtures_thereof

The source of the calciumion is preferably a calcium hydroxide b JuN 2007
cal ci um sal YOP3468i xture thereof. Suitable calcium salts &C®USHwI0459

exanpl e,. cal cium chl oride, cal cium carbonate, calcium 15 phosphate, cal cium
eryt horbate, calciumacetate, calcium gl uconat e, cal cium glycerophosphate,
calcium |l actate, calcium ascorbate and*m xtures thereof. The source of the
ascorbate ion is ascorbic acid, erythorbic acid, or an ascorbate or
erythorbate salt such as cal cium ascorbate or calcium erythorbate. Were

cal ci um as%%@*’i‘éefoﬁ t%)é&cl«l i treSpldier RQULR e fks PRLP: 2014:he gal ghim i on
and the ascorbate 1on. eén added to water the ascorbic acid disassociates

at | east pargitablss idn oot HeleasCofREre 1 oh BAPE My didgen P o tH&=Cal ci um
salt di sass@gécatgeé rbfli@stihe ealettbnibor andcihe arcoraegpondsngtani enol wher e

the cal cium ascorbate is enpl oyed the ve abl e reseryvat Ry ahso be
used in thé“d‘rV P%ﬁ}(ﬁ?es ﬁs tlﬁe 36%_(, =) getth conven og 1 CM@ \}e¥§ta s

B Yhe Veget anl e 25 preservative is
pr ef er abl y apodindened advrangagenaf aqhe ﬁl’#ﬁeewﬂc‘aﬁﬁaﬁéebfmf hiee Leaging "I AR rEdF it s,

excl usive q;ey\@trersulgmtgh@or Vegehahiged¥i SR ¥alek Viboar groapeel sidbly, Esom
about 10%to about 100% nore preferably from about 20%to about 50% noDst
pr ef er abl y SFABhcabbdt?@5% to about 40% of a cal ciumsalt; where the

calciumsalt is a salt other than 30 cal cium ascorbate or cal cium

eryt horbater, tlgereabl%s L@QQ%@ )yt 30%to about 90% nore preferably from
about 50%t preferably from about 60%to about 75%
ascor bi c1aci d. VWer‘@GF‘F?élea?fGFﬂ?ﬁaéa‘fec f§réaﬁr6f°£¥maa§°&8ﬁfé‘t e 6P CB’FEEm
eryt horbat €,,:85GARRIaGc Ak CordsSamDhrapcessaEtnanthstertaot ionefer eedhorbiker e

the calciumsalt is calciumchlorjde, the entage of, the deyv..35 -
i ngr edi ent s*°8RXc1TusTVE BT t\r/’\e/arte@? i h tT5 oércvecégt(:atg% I'e preservat |epvre s %}eferabl y

from about @0hdmohabonide089ta AErEuprEt oAbt PLEFGM SR 309 B EhTHE - 8D Y,
24 JUN 2002, VQ,99/:3¢683ma RCTLLIS994 Q0ARIce Scarmsh qrdrakableyidiuem about

40%to about 700, ascorbic_ac | d and fr cmuz“i\baoclépa 10%6,t.0.2R0ut.80% Imy; g,
pref er ably FPEMABEOTT S0 ¢ rd't out 7(5&9 pr eferlablglgf rom about 25%to0
¢

about 40% «lakeraphraiboy.i delcivhelstiite @ér:b\rmfcogaﬁe PR PAF TGP "CET S nat e,
the percentage . Qf -drof LNOLesiBatS 1ok Nst hRoBoicegebabdgpreseracati ve drs

preferably from about 70%tq abou 90‘V - y Lram.ahout 75%to
about 85% FGSEPHrefBr 8B o vty fo%fael :Bf gLesrably o

erythorbate. Where calcium as~o*bat° is employed, it is the scurce for both
20 the calcium ion and the ascorbate ion. When added to water the ascorbic

acid disassociates at least partially into the ascorbate ion and a hydrogen

ion; the calcium salt disassociates into the calcium ion and the

corresponding anion. Where the calcium ascorbate is employed the vegetable

preservative may also be used in the dry form; in the dry form the vegetable
25 preservative is preferably powdered or granular.

The percentage of the “ dry” ingredients, exclusive of water, in the
vegetable preservative are: preferably from about 10% to about 100%, more
preferably from about 20% to about 50%, most preferably from about 25% to
about 40% of a calcium salt; where the calcium salt is a salt cother than

30 calcium ascorbate or calcium erythorbate, there is from about 30% to about
90%, more preferably from about 50% to about g80%, most preferably from about
60% to about 75% ascorbic acid. Where the calcium salt is calcium ascorbate
or calcium erythorbate, ascorbic acid is not necessary and is not preferred.
Where the calcium salt is calcium chloride, the percentage of the dry

35 ingredients exclusive of water, in the vegetable preservative is preferably

from about 20% to about 90%, more preferably from about 30% to about 80%,



about 800, ascorbic acid and from about 10%to about 30% nore preferably
fromabout 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 mixture which is then added to water to formthe vegetablU@l 2007
preservati v&O0 ¥54®i on. Preferably the vegetabl e preservat iRE/$IPOWEDN S
used shortly, wthin hours, after being prepared. The vegetable
preservative solution contains preferably fromabout 15 0.075%to a
saturated solution, nore preferably ffom about 0.2%to about 20% even
nore preferably from about 0.5%to about 10% even nore preferably from
about 0.5%to about 8% nost preferably fromabout 0.6%to about 5% by

wei ght, cal ciumsalt. and preferably fromabout 0 %to. aboyt 30% nore

pr ef er abl y"¥F FhABGGLY ."’Tﬁ/oag’?)“ta6?)‘[1tt FO%© dVen 2RBTe pristeradl Vorrdm about 20
0.5% t o abuout td5¥%uurest, pe-ef predbiaplirioom svouwt 23% 0% dpuabwat &% by wei ght,
ascorbi ¢ gaid. 08| e R L8L&AO 255 QUBL0E 438CQLDLCnAGHT: i LT YLRQLDILe A5 Liyn ThE
veget abl e preservative solution preferably has an'ion or nole ratio of
ascor bat e §0f 0 ceHiEn FHFPFALe oFNaFEHTBEIE atiddY tiBIEHIE M Salfte of from
about 0. 2: Jegk@amiROpiesOvhr i IDE € pRERfr@bBOEYor Btk alauto Abbitl oty adaut 25 4: 1,
most preferably 300Ut Lidud 9 8R0UL, Ze Jist. oID€ VEARLAR) e LI eSel VAt Ve

sol ution prefétably Ras a werght Tatro of ascorbate 'on to calciumion, of
f r om about aus: 8ot casabrit #0d landnfrom Fhoef aPaioyaiqueni botre 2 EEeGPAbout
9:1, nost.prefenably abamlueSsh, tRsaboukeBnly (Ibe 60nCEt cativae afiy,
ascorbate ions is fromabout 0%to about 30% 30 preferably from about
0.1%to abBMUCiS0RATIBRE preferably fromabout 0.1 to about 20% even nore
pref erahloy fronradietvl(.ch@od-@ aloedichbdpramdked peeftbealibytdfmomdabout 1% to

about 5% and the coancentrati £ LRl CLUMLANS. Jese LAt 85ablXaf 1M about
0.02%to aBogtt“ 75t qchﬁ?gth%)?ea]gg{hagl y from about 0 1§/0 to :{)out iO% nost

pr ef er abl y S$Y5APRHBERECHRERY, 1S YATSEAD 0BT 235 VTR pFP PaHYR LD PSERE"0E Y&t abl e
preservati yecrsal sk ®N ak Srppeainermbbarer om about 2 to about 10, nore

preferably from about 3 to_about f: 2, 4. MM, 99/, 34683 rout
PCT) USoo) 00450 65 BIFaraB 3ol 1 Sh SOIT 3, £°10 Bbout. 1.8 The. BHLLS

adj ust ed'd P HESded AW AR 2B APEHLPBNAP  HESEL 8Rh S 1 eX&ripi% 2 TG di um
hydr oxi de @bs Cak&i wbre Bysteoadiglesrolfraber abby tbhepoveget alsiven pres ervitrpbly
| acks .Ci tr ifgo a%Ld T gcqot tl:c(>: aggi.ixtde% o@grggeggglyagxloqsabo%t& sk e exsepid,opy of
ascorbic aéfd" an%d eryst hor bi ¢ aci d-.
weight, calcium salt; and preferably from about 0 % to about 30%, more
preferably from about 0.1% to about 30%, even more praferably frcom about

20 0.5% to about 15%, most preferably from about 1.0% to abou:z 5%, by weight,
ascorbic acid or the sterso isomer of ascorbic acid, erythorbic acid.

The vegetable preservative solution preferably has an ion or mole
ratio of ascorbate ion to calcium ion, or ascorbate acid to calcium salt, of
from about 0.2:1 to about 9:1, more preferably from about 0.5:1 to about

25 4:1, most preferably about 1:1 to about 2.5:1. The vegetable preservative
solution preferably has a weight ratio of ascorbate ion to calcium ion, of
from about 0.5:1 to about 10:1, more preferably from about 2:1 to about 9:1,
most preferably about 5:1 to about 8:1.

The concentration of ascorbate ions is from about 0% to about 30%,

30 preferably from about 0.1% to about 30%, more preferably from about 0.1 to
about 20%, even more preferably from about 0.5% to about 15%, most
preferably from about 1% tc about 5%, and the concentration of calcium ions
is preferably from about 0.02% to about 15%, more preferably from about 0.1%
to about 10%, most preferably from about 0.2% to about 3%.

35 The pH range of the vegetable preservative solution is preferably from

about 2 to about 10, more preferably from about 3 to about 8, most



For the best taste, the vegetable preservative solution preferably does not
have a chloride ion concentration greater than about 5% nore preferably
not greater than about 2% even nore preferably not greater than_ab tz
1.50, preferably not greater than about 0.5% the chloride conceZ‘n?rJﬁyi WA of
10 t he vegeV&@PR4pt eservative ingredi ents, excluding water,PGTEUIIP/BF4EY abl y
not greater than about 350, preferably not greater than about 13%
Simlarly, for the best taste, the vegetable preservative sol ution
preferably does not have a sodiumionéconcentration greater than about 2%
nore preferably not greater than about 1% the sodium concentration of the
veget abl e 15 preservative ingredients, excluding water, is preferably not
greater than _ about_ 10% nore preferably no reater.. E 5%, Agai n,
for the beBESTA¥E, FiMe?Fget abf 2 ag’?‘é‘sgﬁ/'at %Q/egpgrlesf £edr]ii1 ?{/)j ?ggﬁ%%déagurr@t al

i on sequestsarhcpant icutarshyh @z &oi diarpol yphiogphdrexifet @l c#lFAv™ sequest r ant
or chelant,or is,essentially free of a netal ion sequestrant. 20 "

Essentially rroé%q‘e'neans t hat the vegetable preservative has at npst tcpan

trace anpunts; 8fefenprivi Eheeyedftanet EFeSeoKeSEyUEstT ShT515F Brcexafipte t%ess
t han 0. 50 Qfiqtdiged REIAI @hSueX ekt va 6f dsherbmatera dntl érytadoc preederred

that the vegetable preservative |ack agepts which, affeci.thg,, muthdeel"”
of the cut fVedetdlire @56°i r’fﬁ%r‘fega“a%g%fgg?“g fbﬁe%/lu 58 Feel to'the

veget abl e, nsuch asogedd iierg cagewrtsacibh [gredorrnting apeRtSS TRIRe 2 IHATEY

pol ysacchar j des. . SUch, as.ydr oxXy selnybreCotdedt 080, detdiphcdrebiddl osar
m crocrystalline cellul ose, al ginates, carrageenans olriiQi ds Jhect i.ns

ration 'of

modi fi ed stafEheseiFRRsEohaart Gan R aPRUM §Um  g&MFA“gum “Guat ‘gum- and
t ragacat bs.cn30vehtrabse alrapepaefer nagtetihaic st raciaiget abte  pieseriratblvendtack
lecithin anQ‘eateerr.Iutlhsainf ‘!11:%'*115 JQSr%Ot -e@§ra%§ %Iclgr@§t:eixngli.a\5i ik am neiaciadsy, such
as cysteiné, ““hore specifi cal’l§xl L-cysteine. The Method of Pr ebslerC\(i ng

Veget abl e Vior hthehiee sYebRat-a bl e Prage B St R 8% B “ ffe SURGEYRBI ¥ T 37 gr €1°&r 31 v
first sanitj.zed teniuRdUGEcaicett talifaesatat chonrayami Sks more thefsapirager of

the vegetabl e skin. Good results have heen 24, Jury: 2002499 34683

PCT/ L' S99/ (GABY™ =27 Bhtai héd“}&%isﬁ? a %0- 100 ppm sodi kgj1me%‘/}@{:ochlacgrj te.

sol uti ons Hesyegetablee-FrsiethertHt HCBS LBH Suth PAS o1 Yexanpfe, Dy pari ng,
slicing, caidong,o€i Giobg, prepaabingodrgraaeentianattiooh Sher eof ; preferably

sani tized again and then the  yegetabl g, RLESQEVALEYR | Sk i@PR)rkeavTh@acks
veget abl e preser;\\?afrll'vé,or 5&1%1§beersag‘%y 5 én%i eﬁt terrperaturp% isegaqpli(imed by

. v . L ¢ ran e
convent i onad meeEh AP FESUSSHEtgBarticularly an acidic polyphosphate m
y free of a metal ion seguestrant.

sequestrant or chelant or is essentiall
20 * Essentially free” means that the vegetable praservative has at most than

trace amounts; of impurities of metal ion sequestrant, for example, less

than 0.5% of the ingredients exclusive of the water.

It is also preferred chat the vegetable preservative lack agents which

affect the ‘mouth feel” of the cut vegetable and impart: a waxy or slippery
25 feel to the vegetable, such as gelling agents, film forming agents, waxes,

gums, polysaccharides, such as hydroxymethyl cellulose, methyl cellulose,

microcrystalline cellulose, alginates, carrageenans, lipids, pectins,

modified starches, locust bean gum, xanthum gum, gellan gum, guar gum, and

tragacaths.

30 It is also preferred that the vegetable preservativa lack lecithin and

emulsifiers proteins as well as individual amino acids, such as cysteine,

more specifically L-cysteine.

Tha Method of Preserving Vegetable with the Vegetable Pressarvative

35 The vegetable is preferably first sanitized to reduce or eliminate

microorganisms on the surface of the vegetable skin. Good results have been



sprayi ng, dipping, sprinkling tossing, imersing or drenching. D pping

i nvol ves inmmersing the vegetable into a solution of vegetable preservative
and is generally preferred. Good results have been obtai ned by gi p Nn@
veget abl e about 1-2 minutes. Longer dipping tinmes are also enpl 3}’ %Z
Subsequent WoppBsg3 Wi th filmform ng agents is not necessargr/asdongsnot
preferred. The vegetables are then preferably placed in conventi onal
packaging to prevent or reduce drying of the vegetable, if the vegetable
is not to be consunmed within several-hours, such as vegetable is to be
transported or is 15 to be displayed on a shelf. However, where the
vegetable is to be consumed wth several hours fromslicing or peeling,
the vegetable is preferabI%/ not packaged. Suitabl e packagin |ncI ud1es for
exanpl e, peRYERItyPENE BAGsIO0 PRt FEEIFNBOS MG thh SHEFIOT paLRaGEsaPe =

mul ti-| ayeehaQOby&EeJddnsMst $HE|‘hxar3plEOOﬂ' pSaver shagsy, CoyiayaciiPDRO0, or
Cryovac B900, from Cryovac 20_Pr e I t ored
at bel ow 2B¥! l%?/g’ﬁ ISPE B Er & elr'wfbefmaf gabi sgé%éltﬁgﬁo%gg"p%e etrﬁgl)%hébel ow
5C, to redugetabler plEsakvagi oamii. ammetde tThe vwe@@ﬂabﬂlreswytlb(é §tf6f=e€d

ambi ent teqmarat LUeﬁ?er@E&lé”d 1206501808100 donf@ichidnali eheased soyn skoring bel ow
20C preferab y below -1C. The veget able is Qreferagré{wstore above 0OCto

prevent fr@eAvhgy 25Pepef PRIy e 4k ayBE - Ve et a %ot "8t0red in a
speci al i ze@nvat-adsphefsens usdh vagemblatinos pherleticontaivedatgelisneresasedicar bon

di oxi de or _reduced gxygen:.an,adugni 2g&.0f nLhe LBLeSENk LBLpedph et hat the
veget abl es®™aré Preserved even when stored in anbient air at standard

at nospher i geggspelsapRic P 2ANFUYNE2002°VAEF FOPBAGSI "PTTFE 12359/ 0DH3E"

Eval uat i pnsfs-BreseiMpdnd/eget ableIoAsing dvesusl is abe betagapy eserlvercbcvm th
veget abl e preservative, the vegetables retain their fresh cut

charact eri 8f¥¢&™barticularly vegetables 5 retain a substantial portion of
thei r noi sture contvegdtabMesgetabhes ppeiesdrlyerl aged hl"tq?é"%g%ftaab?aékag‘“g Lo

preservati \genJeypI&aLgaacgeargirag Bt HreadBEcdphan it acmeu&egeaﬁleflst hei tc @ei gi nal
noi sture at 12 days, even 14 days as onpar eotl blfresh el geaqsve %; ahbl es.
Appear ance SRRRSST 46 ERAaFEF BN "ONGT- PIBst Ve 2 VEgat 4Bl Bs TV ¢ “| bose

gl oss, bezorecanhidplshedand al oerSd - NAOUTEE - COFTY ‘helﬁeﬂe’r‘iéb]teek% l&f"e‘:’e F‘I""a°’\‘7‘6?d and

nDi st ness Qfi . he MeqelAbl e were: a\aal aataeecilb@/ ~$@$égd1gb1éegetpabﬁeeaslaﬂpd>tes.
Appear ance was al so _eval uated b lfx?l::lades ILNSRegtLon o TNe.aRReaL0Ce,

texture, nBPefAESs ANUFAPISFRT atete

polystyrene * clam shell” packages, multi-layer polyolefin bags such as Food
Saver bags, Cryovac PD900, or Cryovac B300, bag from Cryovac Inc..
20 Preferably the vegetable is stored at below 25°C, even more preferably below

-1°C, even more preferably below 5°C, to reduce microbial growth. While the

vegetable may be stored at ambient temperatures around 20°C, shelf life is
increased by storing below 20°C preferably below -1°C. The vegetable is
preferably stored above 0°C to prevent freezing.

25 preferably the packaged vegetable is not stored in a specialized
atmosphere such as an atmosphere containing increased carbon dioxide or
reduced oxygen; an advantage of the present method is that the vegetables
are preserved even when stored in ambient air at standard atmospheric

pressure.



eval uated according to a scale of either 1 to 10, with 10 being the val ue
assigned to a freshly cut piece of conparative vegetable. 15 N@thods of
Preservi “a Fresh Vegetabl e Using the Vegetable Preservative np

Whol e green bel| peppers were washed, cored, deseed, and sliced.24 1%%2W2
pepper slic®® 9wdes3t hen di pped into the solutlons Ilsted i PPCTEB$98/004520 f or
one mnute. After renoval fromthe solution, the peppers were drained for
about five mnutes. The pepper slices were sealed in Cryovac PD900 bags,
(200 g of sliced peppers in a 8" x 5" -Bag) and stored at 2-5C for 14 days.
The results are shown in Table 1. 25 Table 1 Evaluation of Sliced G een
Bel | Peppers Preserved Wth Various Preservation Solutions Preservative
Appear ance Flavor Texture Solution 10 14 10 14 10 days 14 days days days
days days' 2.48% ascorbic acid, 10 9 10 7 10 7 1.04% cal cium chl ori de

0. 2696$Odiuﬂb1@¥ﬂﬁﬂ&kdﬁwsaﬂmﬁ Q&mZaﬂeQUN 2002 WD 99/ 34683 PCTf US99/ 00459

-9- 2.48% ascorbj c_aci 10 8 8.4y Oe08% el G ymeblonide,,and 0.31%
cal ci um car bonat’® pﬁshlroﬁ Sbed@g %lru?ﬁ 0 % ; 086 ° ascorbattg pH 7.55

1% ascor bi cvegeiahlei Ore2ath t@@/&whﬂwm‘@h?ﬁﬁrw1C%n6301213%1/ vegetables

S retain a substantial portion of their moisture content. Vegetables

preserved with the vegatable preservative typically maintain greater than
about 90% of their original meoisture at 12 days, even 14 days as compared
fresh sliced vegetables. Appearance was also evaluated; non-preservad
vegetables typically loose gloss, become whitish and loose natural color.
10 The texture, flavor, and moistness of the vegetable were evaluated by
tasting vegetable samples. Appearance was also evaluated bv visual
inspection. The appearance, texture, moistness and flavor were then
evaluated according to a scale of either 1 to 10, with 10 being the value

assigned to a freshly cut piece of comparative vegetable.

15

Mathods of Preservina Fresh Vegetable Using the Vegetable Preservative

Example 1
Whole green bell peppers were washed, cored, deseed, and sliced.
The pepper slices were then dipped into the solutions listed in Table 1
20 for one minute. After removal from the solution, the peppers were drained

for about five minutes. The pepper slices were sealed in Cryovac PD900

bags, (200 g of sliced peppers in a B" x 5 bpag) and stored at 2-5°C for

14 days. The results are shown in Table 1.

25 Table 1
Evaluation of Sliced Green Bell Peppers Preserved With
various Preservaticn Solutions

Preservative Appearance Flavor Texture
Solution _

10 14 10 14 10 days 14 days
days days days davs”

2.48% ascorbic acid, 10 9 19 7 10 7

1.04% calcium

chloride

0.26% sodium

hydroxide

pH 4.05




sodi um hydroxi de pH 5.25 2.48% ascorbic acid, 10 8.5 10 8 10 7 1.5%
calciumchloride, and 0.27% sodium hydroxide nH 4.03 water 10 2 9/ 7/
*The scores for fresh cut were 10 As can be seen in Table 1, the vegetable
preservative preserved the flavor, texture, and appearance of tHd JUN 2007
veget abl es vwese3 14 days. 5 Exanple 2 Geen bell peppersproergigneser ved
as in Exanple 1, except with different preservative solutions listed in
Tabl e 2. The pepper slices were stored at 2-5C for 11 days. The results
are shown in Table 2. 10 Table 2 Evalvation of Sliced G een Bell Peppers
Preserved with Different Solutions Preservative Solution Appearance Fl avor
Texture 2.48% ascorbic acid, 1.02%9 9 9 <calciumchloride, and 0. 260

sodi um hydroxide pH 3.94 2, 48% ascorbic acid 8% 9 9 8 calcium

chl ori de, | &rfd* (23298 careidum| carbonat €-°pH 3.94 . 48% agcorlfic acid,’1.5% 9
9 7 cal cj UrrEH@Fie, and 0. 27% sodi um hydroxi fe pH 3.90 2. 48} ascor bi g

acid, 2.5069°81% 230 Juit*2002 WO 99/ 34683 PCTI US99/ 00459 - 10- cal ci um
chl ori de, %ﬂﬁ&lum carbonate
pH 4

.03
3.0% calcium 10 7 10 5 10 6
ascorbate
oH 7.55
1% ascoxrbic acid, 10 2 9 / 8 /

0.3% calcium
chloride, and 0.21%
sodium hydroxide
pH 5.25

2.48% ascorbic acid, 10 8.5 10 8 10 7
1.5% calcium
chloride, and C©.27%
sodium hydroxide

pPH 4.03

water 10 2 9 / 7 | /
*The scores for fresh cut were 10

As can be seen in Table 1, the vegstable preservative preserved the

flavor, texture, and appearance of the vegetables even at 14 days.

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 )
2.48 ascorbic acid, 2.5% 9 9 9




0. 296% sodi um hydroxide DH 3.90 water (control) 7 7 6 *The scores for
fresh cut were 10. As can be seen in Table 2, the vegetable preservatives
preserved the flavor, texture, and appearance of the vegetabl es as
conpared to the 5 controls. Exanple 3 Wwole Geen bell peppers wdtelWddlied
and treated WPtKH348D ppm sodi um hypochl orite sol ution, themcauandeges,
cored, deseeded, and sliced. The 10 pepper slices were dipped into 50 ppm
sodi um hypochl orite solution for 30 seconds, then, drained and dried on
paper towel for five mnutes. A portidt 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 mnute. The peppers
were drained and dried on paper towel 15 for ut—f-ve—mrutes—Fhe—pepper

\Siava~a~ gy

slices Mr@@é};‘f“eﬂ“*%iéleyo%a% PD90Q bags (200g pepper sliices in a 8" k 5"
bag) and |t'd°8G &PADIHEYFET*S days. The resyits are shoyn in Table 3

Tabl e 3 20PHFal®dation of Sliced reéen Rp"Ai¥#¥¥¥éL%¥£¥ﬁ¥4fﬂiJmLﬁﬁ——¥aF-OUS
Preser vat|i%As€ *SIFBRt NS _Preservative Sol{litionlAppea’ance Bl avor “Text

DI St ness *TAe48% a3 CorbEi SAcTY, “oF728 8 2.5% cal ci um chl ori de, and 0.296%
sodi um hydroxide pH 3.91 2.48% ascorbic acid, 9.5 9.5 9.5 9.5 1.02%

cal ci um chl ori dgs cand=0s6% 5 adblenz, per eededebl=phte<3e8G 2 vd8Hrasenrebi ehaci d,
6 0.58%cal ciumchloride,, and 0.31% cal ¢i ym.. garbanat s at. P44l 2 4 JUN
5002 WD SOrIREBS FETUSEY) Siageice BE ThE! MBked ° o

5 controls.

Example 3
Whole Green bell peppers were washed and treated with 100 ppm sodium
hypochlorite solution, then quartered, cored, deseedad, 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 cf the peppers were sealed in Cryowvac PD3900 bags as controls. The
rest of the peppars were dipped into the praservative 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 PD900
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 cvaluation of Sliced Green Bell Peppers Preserved With
Various Preservatives Solutions

Praservative Solution Appearance Flavor Texture | Moistness
2.48% ascorbic acid, 9 7 8 8
2.5% calcium chloride,
and 0.296% sodium
hydroxide
pH 3.91
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, 3 / / /
0.58% calcium chloride,
and 0.31% calcium
carbonate at pH 4.01




-11- Preservative Sol ution Appearance Fl avor Texture Moistness 1% ascorbic
acid, 2.5%8 9.5 9.5 9.5 calciumchloride, and 0.296% sodi um hydroxi de at
pH 9.33 2.50 calciumchloride 9.5 9 9 9.5 at pH 9.87 2.48 ascorbic acid,
9.5 9 9 9.S 0.71%cal cium carbonate at pH 6.20 Control 3 -The stiodgslilbr
fresh cut weveookldessAs can be seen in Table 3, the vegetabl ecprgsespsd i ves
preserved the flavor, texture, appearance and noi stness of the vegetabl es
at 13 days. 5 Exanple 4 Wiole G een bell peppers were washed and treated
with 100 ppm sodi um hypochlorite solytion, then quartered, cored,

deseeded, and sliced. The pepper slices were then dipped into ;00 ppm

sodi um hypochlorite solution 10 for 30 seconds, then drained and dried on
paper towel for about five mnutes. A portion of the peppers were sealed in
Cryovac POUErzagsadive Golutods. | Ihwepesticef| tFfRevpepp&est wer ¢ Mbiigpadss$ nt o
sol ution gf1i2348%%0:ac6etd) 2.a¢1 d| 1.0Xb6calcjumchlorite,sand 0.26% sodi um
hydr oxi de {f@Qn c00@ cHIoRuUEE, aHae peppers were drained jand dried on paper
towel for |apouks fg&ﬁu&ﬁnmxruﬂias, t hen seal ed/in Cryovac PD90(Q bags (20Q g
pepper S|IC5ﬂ;Sp|Hn9a3£ x 5" bag)|and stored pt 2-5C,| 10C, and 25C_. Thdg
resul ts are SROBEEIm capbEide  Tabl e 4,320 S| ceds G een BelT Peooers at
D fferent aﬁt%{agemTerrperature Pepper Sanpl e| St or age| Tenper atjure Dat e af

First Spoita LESEvedi2-5C 1§ days s Cont[ol dI days preserved . s0C 9
days Con”&'m *02y5 -PLgseiued 25C 3 days Cbntrol 2| days

at pH 6.20

Control 3 / / /

*The scores for Lresh cut were 10.

As can be seen in Table 3, the vegetable preservatives preserved the

flavor, texture, apoearance and moistness of the vegetables at 13 days.

5
Example 4
Whole Grean bell peppers were washed and treated with 100 ppm sodium
hypochlorite solution, then quartered, cored, deseeded, and sliced. The

pepper slices were then dipped into 100 ppm sodium hypochlorite solution
10 for 30 seconds, then drained and dried on paper towel for about five
minutes. A portion of the p2ppers were saaled in Cryovac PD900 bags as
controls. The rest of the peppers were dipped into solution of 2.48%
ascorbic acid, 1.02% calcium chlorite, and 0.26% sodium hydroxide for one
minute. The peppers were drained and dried on paper towel for about five
15 minutes, then sealed in Cryovac PD900 bags (200 g pepper slices in a 8" X

5" bag) and stored at 2-5°C, 10°C, and 25°C. The results are shown in

Table 4.
Table 4
20 Sliced Gre=n Bell Peppers at Different
Storage Temperature
Pepper Sample Storage Temperature Date of First Spoilage
preserved 2-5°C 16 days
Control 11 days
preserved 10°C 9 days
Control 7 days
preserved 25°C 3 days
Control 2 days

As can be seen in Table 4, the vegetable preservacives preserved the



As can be seen in Table 4, the vegetabl e preservatives preserved the 24 JUN
200? WD 99/ 34683 PCT/ US99/ 00459 -12- vegetables even at 16 days when
stored at 2-SC, as conpared to 11 days in the control; 9 days when stored
at 10C as conpared to 7 days in the control; 3 days when stored g} Jg$Qias
conpared towdeaxssin the control. 5 Exanple 5 Orange pepp&afisusobosugo
peppers, ltalian Frying peppers, and Jal apeno peppers were preserved as
described in Exanple 4 and they were stored at 2-5C. The results are shown
in Table 5. Table 5. 10 Preservation of2-Several Pepper Varieties Pepper
Appear ance Sanple 7 days 10 days 14 days preserved orange 10 10 9 peppers
control orange 9.5 8 7 peppers preserved long hot 10 10 5 peppers control
|l ong hot 10 8 5 peppers preserved Italian 10 9.5 9.5 frying peppers
control |takjemblds 9vén afr y§ mgypepperssopreseriréd  Ja apmiscd (o180t £6YS péppers

control ‘]alcﬁgec%gtrgcl5 9 c}%vsp@gﬂegc%rea-hi @E@SCJHQEL’JJ eshy Qs werdelO. AS can
be seen in Table 5, the vegetable preservatives preserved. th

vegetablescoaﬁﬁlnéﬁﬁ?éﬁﬁ@&“ﬁﬁPt%?aédﬁéa?%ﬁfﬁpTﬁﬁnt%6nFFﬁll% %ﬁé?@teven at
14 days, Exanple 6 Peppers were preserved as in Exanple 4, except different

tenperatuge 2q£o§ preservative solutions were used and the peppers were
stored at
Orange peppers, long peppers, Italian Frying peppers, and Jalapeno

peppers were preserved as described in Example 4 and they were stored at

2-5°C. The results are shown in Table §.

Table 5.
10 Preservation of Sesvaral Pepper Varieties
Pepper Appsarance
Sample 7 days 10 days 14 davs

pressrved orange 10 10 9
peppers
control orange 9.5 8 7
peppers
preserved long hot 10 10 5
peppers
control long hot 10 8 5
peppers
preserved Italian 10 9.5 9.5
frying peppers
control Italian 10 9 5
£rying peppers
preserved Jalapeno 10 10 10
peppers
control Jalapeno 9.5 9 9
peppers

*The scores for fresh cut were 10.

As can be seen in Table 5, the vegetable preservatives preserved the
15 vegetables, and maintained better appearance than control peppers even at

14 days.

Example 6

Peppers were preserved as in Example 4, except different temperature

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

The results are shown in Table 6.



The results are shown in Table 6. 2 t JUN 200? WD 99/ 34683 PCT/ US99/ 00459
-13- Table 6 Effects of Different Tenperatures of Preservative Sol utions
on Preserved of Vegetables Tenperature of preservative solutic.”.s Pepper
Appear ance 4 days 11 days 14 days 2-5C 10 9.5 9 10C 10 9.5 9 23CQUNO08. 5
9 Control W0O9P3468% 5 5 *The scores for fresh cut were 10. PAI/USA0038S Seen
in Table 6, the solution tenperatures of vegetable preservatives did not
affect the quality of preserved the vegetables and nuaintained better
appearance than control. 10 Exanpl e 7-1Peppers were preserved as in Exanple
4, except the pepper slices were stored in open jars and stored at either
2-5C at 95% relative humdity or 25C at 34% relative humdity. The results
are shown in Table 15 7. Table 7 Evaluation of Preserved Sliced G een Bell
Penoers Stored at Different Conditi on%—t#‘é?g) Sanple Storage Conditions
Began drying at: preSe 2 overni ght (8-22

hours) preserved 25C, 34‘%&%‘%ﬁmntrol 2 hours 20 As

can be seen-in-Table 7 —the vegetabl-e—preservatives eservett-he

veget abl ed 'SR P BHIc8H ééﬁyd?é R Qdd‘iofjst%?. %érgéif;qugeml—es.

Exanpl e B 25—-Peppers—were—preservetdas—nExanpie 4 except tlln: 5

preservati #65°Csol Lt i ons_contai ned-varying-ambubts—of—sodi-ym-hydroxide—and

had varying°$H values as listed in Table B TB2 <2 ples werelstored

2-5C for 14:1°c 10 3.3 9
Control 10 7.5 5

5 *The scores for fresh cut were 190.

As can be seen in Table 6, the solution temperaturas of vegetable
preservatives did rot affect the gquality of preserved the vegetables and
maintained bett2r appearance than control.

10
Example 7
Peppers were presexrvad as in Example 4, except the pepper slices

were stored in opan jars and stored ac either 2-5°C at 55% relative

humidity or 25°C at 34% relative humidity. The results are shown in Table

15 7.
Table 7 )
Evaluation of Prsserved Sliced Green Bell Pspvers
stored at Different Conditions
Pepper Sample Storage Conditions Began drying at:
preserved 2-.5°C, 95% RH 4 days
Control overnight (8-22 hours)
preserved 25°C  314% RH overnight {B8-22 hours)
control 2 hours
20

As can be seen in Table 7, the vegetable pressrvatives preserved the

vegetables and reduced dehydration as compared to the concrol vegetables.

Example 8

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

days. The results are shown in Table 8.



days. The results are shown in Table B. 2 4 JUN 2002 WO 99/ 34683

PCT/ US99/ 00459 -14 Table 8 Effects of PH of Preservative Solution on
Preservati on of Vegetables 5 of Sodi um Hydroxi de PH of the Preservative
Appearance in the Preservative Solution Rating Solution 10 days j/14; P'@Vl
0 2.65 8.5 8Y8%9p683 3.55 8 8 0.2 3.98 9 8.5 0.26 4.09 9. 5P8T/§JS9(900?%

95 0.547.259.55 0.79.958.5 7.5 Control / 7 3 *The scores

fresh cut were 10. As can be seen in Table 8, the vegetable preservatives
preserved the vegetables over a w de-jpH range even at 14 days, as conpared
to the 10 control vegetables. Exanple 9 Peppers were preserved as in
Exanpl e 4, except the preservative solutions listed in Table 9 we

enpl oyed. The sanples were stored at 2-5C 15 for 11 days. The results are
shown in Table 9. 2 4 JUN 2002 WD 99/34683 PCT/ US99100459 -15 Table 9
Eval uati on of various concentrations ofabiPreservative Sol utions
Concentration of Appear apt#ckb a0opH Tx bugserMuii v¢ Sedetiolramser vat i ve

Sol uti ons 18. 85% ascor bi ¢ aci dgr8ser7a8peh efalVejarabldsl ori de,

% of Sodium Hydroxide pH of the Preservative Appearance
in the Preservative Solution Rating
Solution
10 days 14 davs

o] 2.65 8.5 8.5
0.1 3.55 8 8
0.2 3.98 S 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 f£resh 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 wers stored at 2-5°C

15 for 11 days. The results are shown in Table 9.



and 2% sodi um hydroxi de pH 3.38 12.57% ascorbic acid, 3 5.25% cal cium
chloride, and 1.33% sodium hydroxide pH 3.53 7.54% ascorbic acid, 4

3.15% cal cium chl ori de, and 0.8% sodi um hydroxide pH 3.67 4. 52,1'% ascorbic
acid, 8 859 9.5 1.97%calciumchloride, and 0.5% sodi um hy ox¥ig il pH
3.73 3. 14%%R8%¥1Bc acid, 9 9 9.5 9.5 1.31% cal ci um chl or PEE/USEW4D. 33%
sodi um hydroxide pH 3.83 2.48% ascorbic acid, 9.5 9 9.5 9.5 1.04%

cal cium chl oride, and 0.26% sodi um hydroxide pH 3.87 2.1% ascorbic acid,
9.5 9.0 9.5 9.5 0.87% cal ci umchl oritdle, and 0.22% sodi um hydroxi de pH
3.90 1.64% ascorbic acid, 9.5 9.5 9.5 10 0.68%calciumchloride, and 0.17%
sodi um hydroxide pH 3.92 1.26% ascorbic acid, 8 9 8 7

Table 9
Evaluation of Various Concentrations of
Preservative Solutions

Concentracion 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 acid, 4 / / /
3.15% calcium chloride,
and 0.8% sodium
hydroxide

pH 3.67

4.71% ascorbic acid, 3 8.5 9 9.5
1.97% calcium chloride,
and 0.5% sodium
hydroxide

pH 3.73

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

pH 3.83 .
2.48% ascorbic acid, 9.5 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, 8 9 8 7
0.52% calcium chloride,
and 0.13% sodium
hydroxide




0.52% cal cium chl oride, and 0.13% sodium hydroxide 2 4 JUN 2002 WD

99/ 34683 PCT/ L' S99/ 00459 -16 Concentrati on of Appearance Flavor Texture
Moi st ness Preservative Solutions pH 3.95 0.82% ascorbi c acid, 49%4% Z§U7

0. 34% cal cium chl oride, and 0.09% sodi um hydroxide pH 4.00 Cont'r 9 7
7 *The scomesysfxaessf resh cut were 10. As can be seen in TalHeErnS99hHdusy

veget abl e preservative preserved the flavor, texture, appearance and

noi st ness of the vegetables in a certain 5 range of each ingredient |evel.
Exanpl e 10 Peppers were preserved as i-ms-Exanple 4, except the sanples were
packed with varying bags or package size as listed Table 10 for 13 or 14
10 days. The sanples were stored at 2-5C. The results are shown in Table
10. Table 10 Effects of Different Package Sizes and materials 15 package
Pepper Appear - dehaworraiexihupe noi s$hprerteacedl §18ml edeante nel¥sisudsgays
storage t|i nereseryavaee BAQudi8n8 PDI00 bags {Cryovac |B900 P 58 5 B bags
Pol yet hyl ¢igi B 858 8 8 2Zm [ Dbags -

0.82% ascorbic acid, 8 9 8 7
0.34% calcium chloride,
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 ranga of each ingredient level.

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

packed with varying bkags 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 Dackage Sizes and Materials
15 .
package Pepper Appear- Flavor Texture Moist-
materials Samples ance ness
13 days
storage
time
Cryovac P S 9 8 8
PD900 bags
Cryovac B900 D 5 8 5 8
bags
Polyethylene P 8 8 8 3
2mil bags
Cryovac C 3 / / /
PD900 bags
14 days
storage
Cryovac PD P 9.5 9.5 9.5 9.5
900 bags
Cryovac P 9 ) 9 8
PD961 bags
Cryovac c 8 9 8 5
PD900 bags




Crvovac C 3/ [/ [/ PD900- bags 14 days storage Cryovac PDP 9.5 9.5 9.5
9.5 900 bags Cryovac P 9 9 9 8 PDO61 bags Crvovac C8 1 9 8 PDO00 bags 2
4 JUN 2002 9%/O 99/ 34683 PCT/ US99/ 00459 -17- 14 days storage Y ONRCn P 9.5
9 9.5 10 PDO00 bags* Cryovac C8 9 8.5 7 PD900 bags' Cry ovgz ng g

9.5 10 PDYODY%4Es Double wall P 9 9 9.5 9.5 bags Cryovadwﬁ“#wangﬁs 8 6
PD900 bags P - Preserved C - Control Bag size C 5 | bs/bag except as noted
by which were 2.5 |Ibs/bag 5 As can be seen in Table 10, the vegetable
preservative preserved the flavor, té&kture, appearance and noi st ness of
the vegetables at 13- 14 days in a variety of packages. Exanole 11 10

Green bell peppers were treated as in Exanple. 4, except with the follow ng
different preservative solutipons listed in Table The
1

Abl-e he—pepper slices
were stored at Jd- BC The results arelshown in Tabl 1 ABLE 11
14 days B

storage
Cryovac P 9.5 9 9.5 10
PD900
bags*
Cryovac C 8 9 8.5 7
PDS00
bags~
Cryovac P 9.5 9 9.5 10
PD900 bags
Double wall
bags
Cryovac c 7.5 8.5 8 6
PD300 bags
P - Dreserwved
C - Control
Bag size C.5 lbs/bag except as noted by ~ which were 2.5 lbs/bag

CDP

NV
[Xe]
[¥o)
o
ul
(Xe]
w

5 A3 can be seen in Table 19, the vegetable preservative preserved the
flavoxr, texture, appearance and moistness of the vegetables at 13- 14 days

ir a variaty of packages.

Example 11
10 Green bell peppers were treated as in Example .4, except with the

following different preservative solutions l*sted in Table 11. The pepper

slices were stored at 2-5°C. The resulcs 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

Treatments pH Appearance
10 days 14 days

comparatlve preservative:
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:
% 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%




15 Conpari son of Appearance of Sliced G een Bell Peppers
Veget abl e Preservative to Peppers Treated with O her Conparative
Preservatives Treatnents PH Appearance 10 days 14 days conpar at,i
preservative: 1%citric acid, 1% cal ciumchloride and 0. 36% sodi um-gﬁéﬂ% 5
hydr oxi de ceopan®si ve preservative: 2%citric acid, it caPCTUsxHdri de
and 0. 7% sodium 3.92 5 2 hydroxi de conparative preservative: 3%citric
acid, 1%cal ciumchloride and 0.95% sodium 3.89 5 2 hydroxide 2.48%
ascorbic acid, 1.02% calciumchloridesand 0.260 2 4 JUN 2002 WD 99/ 34683
PCTI US99/ 00459 -18- sodium hydroxide 3.94 10 9 Control 8 5 As shown in
Tabl e 11, peppers ;reserved wth the preservative solutions enployed in the

present invention, maintained a betfer appearance than either e controls
or the conpatiar wrpreirervative. 5 Exanpl e erved as in

Treated with

Exampl e 4

except the sanples were

st dridd at

12 Peppers
2-

39C for

were pres
_12 davs

They were

eval uat ed

B9nte6hpar ed t o unt reat ed

product s

prpp%rpd

y Reddy B

c. (store

at 2-5C for 8 days) . Both the 10 sanples ver e 'sprhqupon Cheese Pizza and
cooked at | ocal *PisFLH" piratd® e e PPREL FESUF & SHoWh I'h PFABTE°127° Tabl e 12
Eval uat i onsefuGenkedpReppein Shd pessentbinvention, maintained a betrer

appearance than either the controls or the comparative presarvative.

Example 12

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

stored at 2-5°C for 12 days. They wera 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 cookad at local pizza place. The
resulss are shown in Table 12.
Table 12
Evaluation of Cooked Pepper Slices
15
Pepper Sampls Appearance Flavor Texture Moistness
Preserved .5 7.33 8.03 7.3
Control 4 .67 5.83 5 7.5

*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 subsequently cooked.

Example 13

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

onion slices were then dipped into 100 ppm sodium hypochlorite solution

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

minutes. A portion of the onions were sealed in Cryovac PDS%00 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 €or about 5 minuces Then

30 the onions were sealed in Cryovac PD900 bags (200 g. in a 3" x 8" Dbag)

and stored at 2-5°C for 14 days. The results are shown in Table 13.



Pepper Sanpl e Appearance Flavor Texture Mistness Preserved 7.5 7.33 8.08
7.3 Control 4.67 5.83 5 7.5 wthout fresh cut control. As can be seen in
Tabl e 12, the vegetable preservative preserved the flavor, teXtu%?UUNZWZ
appear ance and noi stness of the vegetables at 12 days 20 when the
subsequent Iwoeodktgd. Exanple 13 Wiol e red oni ons were peeb@dUsygedster ed,
cored, and sliced. The onion slices were then dipped into 100 ppm sodi um
hypochl orite solution 25 for 30 seconds, then drained and dried on paper
towel for about five mnutes. A porti-os of the onions were sealed in
Cryovac PD900 bags as controls. The renai nder of the onions were di pped
into the preservative solutions listed in Table 13 for 2 mnutes. The

oni ons were renoved from the solutions, drained and dried on paper towel
for about 5 mnutes Then 30 the on|0n§3ﬁ%%ésealed |n Cr ovac PD900 bags
(200 g. in a 5" x 8" bag¥~—%%ﬁh§+%%%%%%ﬁL%?¥#§4¥¥ . The results are
shown in Table 13. 2 4 JUN 206‘-2——\515%%/-%%683%&%%9/ 00459 -19- Table 13
EvalUat'oq‘gi*gk;%%%53§d’Ch’“”§p£$§§e'V€ﬁﬁ;“*thwktpoe-Vﬁ%&%§s° lutions
Preser vat ['ves/ARRESIANGE Fayor—TexturgMarstTess 102, 48% ascorbj ¢ acid 10 10
10 10 2. b%seabeiwnrehiderde, and 0. 2D6% sodijum hydroxide pH B.91 2.5%

cal ci um chfgif; f¥'8" 5948 |pH 9. 87 3 ascorbic acid, |0.8% 7.5 9 9 9
Ca|CiUW]CilUUHdIE pH—6-3—ComntTot—6.5 6 5 o The scorfes 1or iresh cut were
10. As cap:be<cgeen wriFabl e [13, #the vegetabl e preservative preserved the
flavor, teRtéré appearanceand-ppisthess;-of—the—pri-efns—atzt4lays. 10
EX&ITp' € 14‘calcium carbonate
pH 6.3

Concrol 6.5 7 3

7]

S ~The scores for Iresh cut were 10.

As can be seen in Table 13, the vegetable preservative preserved the

flavor, texture, appearance and moistness of the onions at 14 days.

10 Example 14

Wnole tomatoes were washed and sliced. The tomato slices were then
dipped into the prassrvative solutions listed in Table 13 for one minute.
The tomatoes were removed from the solutions, drained and dried on a paper

towel for about five minutes. The tomato slices were sealed in Cryovac

15 PD900 bags and stored at 2-5°C for 14 days. The results are shown in Table

14 .
Table 14
Evaluation of Sliced Tomatoes Preserved
20 with Various_ Preservative Solutions
Preservative Appearance Flavor Texture
10 days 13 days 10 days 14 days 10 days 14 days
2.48% ascorbic acid, 10 8 9 9 9 8
1.04% calcium chloride,
and 0.26% sodium
hydroxide
pH 4.05
2.48% ascorbic acid, 10 8 8 8 8 7
0.58% calcium chloride,
and 0.31% calcium
carbonate
pH 4.03
3.0% calcium ascorbate 10 7 8 / 8 /
pH 7.55
1%t ascorbic acid, 0.3% 10 S 8 / 8 /
calcium chloride, and




Whol e tonmatoes were washed and sliced. The tomato slices were then dipped
into the preservative solutions listed in Table 13 for one mnute. The

t omat oes were renoved fromthe solutions, drained and dried on a,p

towel for about five mnutes. The tomato slices were sealed in ?@‘530%5
PDO00 bags vemenw/mb& ed at 2-5C for 14 days. The results ar ePgﬁ/@m/QOnaWabl e
14. Table 14 Evaluation of Sliced Tomatoes Preserved 20 with Various
Preservative Solutions Preservative Appearance Flavor Texture 10 days 14
days 10 days 14 days 10 days 14 days-2¢@. 48% ascorbic acid, 10 8 9 9 9 8

1. 04% cal ci um chl oride, and 0.26% sodi um hydroxide pH 4.05 2.48% ascorbic
acid, 10 8 8 8 8 7 0.58% cal ciumchloride, and 0.31% cal ci um carbonate
pH 4.03 3.0% cal cium ascorbate 10 7 8 / [ _pH 7.55 1% ascarbic acjd, 0.3%

10 5 8 / {8 7** se&PeUM“tHl orli de, ahd 2 4 JUN 20022 WO, 99/ 34683-

PCTI US99/ |68455—20-—6—21% qodittm-hydroxipe—pH-525 2 #8% ascorbicaci d

1.5% 10 ErTu'c sBe18 acwmanh Grym ohil of 1 de, apd B. Z{% sodi um kydr pxi de pH 4 03

1% ascor hicelcaem ¢hloridehbog0 4 7 / 5{/ calgciumchloride] 0.083P6osodi um
hydr oxi de,gH”"gf"d‘bm Q‘?r?é%t hdn gum

1% ascorbic acid, 1.5% 10 7 7 / S /
calcium chloride, 0.083%
sodium hydroxide, and
0.2% xanthen gum

pH 1.8

watey control 10
*The scores for fresh cut were 10.

w

o
=~
s
~

As can be seen in Table 14, the vegetable preservative preserved the

flavor, texture, and appearance of the tomatoes at 14 days.

Example 15
Whole mushrooms were washed and siiced. The mushroom slices werxe
then dipped into 100 ppm sodium hypochlorite solution for 30 seconds, then
drained and dried on a paper towel for about 5 minutes. Some of them were
10 sealed in Cryovac PD900 bags as control. The rest of the mushroom slices
were then dipped into the solutions listed in Table 15, for one minute.
The mushrooms were then drained and drieé on a paper towel for about 5

minutes. The mushroom slices were sealed in Cryovac PD900 bags and stored

at 2-5°C for 11 days. The results are presented in Table 15.

Table 15
Evaluation of Sliced Mushrooms
Treated with Different Preservative Solutions

Preservative Appearance

4 days 11 days
3% calcium ascorbate 8 7
2.48% ascorbic acid, 1.02% calcium
chloride and 0.26% sodium hydroxide

vellow
Control ) 5
+The scores for fresh cut were 1C.

20

As can be seen in Table 15, the vegetable preservative preserved the
appéarance of the mushrooms as compared to the control for at 11 days for
one preservative solution and at least for 4 days for another

preservative solution.



pH 3.8 water control 10 3 1 6 / 4/ The scores for fresh cut were 10. As
can be seen in Table 14, the vegetable preservative preserved the flavor,

texture, and appearance of the tomatoes at 14 days. 5 Exanple 1SZWh 0
mushr oons were washed and sliced. The mushroom slices were then 'g 3

into 100 ppye swdbaim h}rpochlorite solution for 30 seconds, PERERY0M4I ned
and dried on a paper towel for about 5 mnutes. Sone of themwere 10 seal ed
in Cryovac PD900 bags as control. The rest of the nushroomslices were

t hen dipped into the solutions |isted2i-n Table 15, for one mnute. The
mushroons were then drained and dried on a paper towel for about 5

m nutes. The mushroom slices were sealed in Cryovac PDO00 bags and stored
at 2-5C for 11 days. The results are presented in Table 15. 15 Table 15
Eval uation of Sliced Mushroons Treated with Different Preservative

Sol utions preses vative Appearance 4 days 11 days 3% cal cium ascorbate 8 7
2 48% ascor bl ¢ Vﬁ‘Cl‘ d g! OOZ"CZC:():eaS gér%nbgmegrl glgtpdax(;)d %6 BQQQLLH‘E‘ byéerXI de 9
yel low Control g scores for fresh cut were 10. 20 As can be seen
in Table 15'8>tat¢ﬁ§ verg?etdabﬂlde pireserardt PaFe tproe STy 8B REPPEEp Y Ante of the

mushr oong as .CoMat&hato e :6antsorl 2 fehudl; Idondays be&darooneepe aSersmt i ve
solution and at |least for 4 days for another &gr ervative salutiop. 2 4
JUN 2002 $AB°99/18483 5T PETPOSTEFOTA59 915 BX I8 16" WisH e T'6d" pot at oes

wer e \NaShEIds-,pcp&eheds wang Japop@rctaps)r@vosﬁ alge in Cryovac PD900 polyolefin bags
and stored at 25°C for oan= day. The whole potatoes were then diced. The
potato samples were then boiled for 20 minutes. The untreated whole
10 potatoes controls were washed, peeled, and diced befcre cooking as was a
frashly cut contxrol potato. The potatoes were then evaluatecd; the results

are shown in Table 16.

Table 16
15 Evaluation of Potatoes with Different Treatments
Preservative Color Flavor Texture Moistness
reeled whole
potatoes, stored in
a jar
3.8% Caicium 12.0 12.8 13.2 13.0
Ascorbate
=

Tap Water 11.0 11.8 12.6 13.2
Untreated 9.25 10.2 10.6 12.0
Peeled and diced
potatoes, stored
in a jar
3.8% Calcium 6.75 11.0 12.0 12.75
Ascorbate
Tap Water §.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 Waterx 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




pot at oes were diced. The diced potatoes were then dipped into 3.80 5

cal ci um ascorbate solution from2 mnutes; controls potatoes were either

di pped in water or not treated. The potatoes were drained, and ejhgy t(ept
injars with | oose cans or sealed in Cryovac PD900 pol yol efl n bags (g :
stored at 2%C%¥68ne day. The whol e potatoes were then di @éa{US?‘Wh‘?pot ato
sanples were then boiled for 20 m nutes. The untreated whol e 10 potatoes
controls were washed, peeled, and diced before cooking as was a freshly
cut control potato. The potatoes werez2then evaluated; the results are
shown in Table 16. Table 16 15 Eval uation of Potatoes with Different
Treatnments Preservative Col or Flavor Texture Mistness Peel ed whole

pot atoes, stored in a jar 3.8% Calcium 12.0 12.8 13.2 13.0 Ascorbate Tap
Water 11.0E¥emeke 43 6 13.2 Untreated 9.25 10.2 10.6 12.0 Peel ed and diced
pot at oes, stor e!dlolianreﬂ j:cafatae.«e%ﬁalweism énd/511ded) 1TheQsliZze¥SverAsderbat e Tap
wat er 66.5 n e d d.dic

pot at oes, %’t%’eél i o “he %om'é &85 gﬁ%m um 12g237£1100r6280p88 it tééaJ]Aas%:Eérggﬁe Tap
Vater 12,5t @nmes q_!Ong' t@ﬂ??@at%‘ 6515 c¥s grege Xrppng! apt é‘§ﬁ“c‘iﬁ‘t°h§’nt rol

14.5 10'% 1§ates és‘%llfé]ruhlpz\:ooog ho\ﬁps.gng?fé%g’tglc;!{; ﬁggéggéég:o'egzﬁaslzxanpl e 17
evaluated and scored on scale of 1-15 with 15 being the maximum. A score

of 8 is considered to be acceptable. The results are shown in Table 17.

Table 17

10 Evaluation of Whiteness of Preserved Potato Slices
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% ascorbic acid, 15 15 15 13 13 12
0.58% calcium
chloride,
0.31% calcium
carbonate
Tap water control 15 12 11 10 9 8
Untreated control 14 7 & 3 2 2

As can be seen in Table 15, the vegetable preservative pravented
brewning 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 soluticns or tap water for about one
minute. The slices were then removed from the preservative solutions, and

50 drained for about five minutes. The cucumber slices were sealed in
Cryovac PD900 bags and stored ac 2-5°C for 14 days. The results ars shown

in Table 18.



Whol e red pot at oes were washed and sliced. The slices were then dipped
into the solutions listed in Table 17 or dipped into tap water for two

m nutes or not treated. The slices were drained and kept on open B4 glhfids
at 25Cfor up to 5 hours. The whiteness of the potatoes was evaluated and
scored on sWQI%#3¢B3 1-15 with 15 being the maxi mum A scor e PCOUSH/G0859
considered to be acceptable. The results are shown in Table 17. Table 17
10 Eval uation of whiteness of Preserved Potato Slices Preservative O hr. 1
hr. 2 hr. 3 hr. 4 hr. 5 hr. 2.4%ascdrbic acid, 15 15 15 15 14 13 1.02%
cal ciumchloride, 0.26% sodi um hydroxi de 2.48% ascorbic acid, 15 15 15 14
13 12 0.58%cal ciumchloride, 0.31%calcium carbonate Tap water control
15 12 11 10 9 8 Untreated control 14 7.~ .Y 3 2 2 As can be seen in Table
15, the vegetable preservati ve pr even? ed ]br ovvnl ng as conpared to the

control fucunbers were washed
and sliced. The cucunbher Hogdt S t hefollowi ng

Texture

sol uti ong *6¥*TAP wat er formaﬁé trance e | Wdl e sghe| shicees wess then renmpved
fromt he preasecxadt v&asOt Ot EONS, 1and 20wdr ai ned 1 pr :@about:five M nutes. The

cucunber |slweesicwere sealpd in  Cryoviac PD900 bags and stored at 2-5C for

14 days. 'THE Fes0i’f's*a® shown in Taple 18. 2 4 JUN 2002 WO 99/ 34683
PCTI US99/ 16 uuﬂ@:gscoem addpt el I8 Evaruatj om of &I ced cucunbers Treated Wth
Di f f erent| ®Preservat i ve So| utions Preservative Appearance Flavon Texture
10 days 14°Hay%. id:days 1# days 10 days 14 days
3.0% calcium ascorbate 10 / 10 / i0 /
1% ascorbic acid, 0.3% 10 / pR] / 10 /
calzium chloride,
0.21% sodium hydroxide
2.48% ascorbic acid, 10 3 5 / 5
1.5% calzcium chloride,

3.27% sodium hydroxide
Watar control 10 B i 7 7 8

5]

The scores for fresh cut were 10.

Example 19
Cucumbers were presarved as in Example 18, except different
preservative solutions, as listed in Table 19, werz employed, and they
were stoved for 11 days instead of i4 days. The results are shown in
10 Table 19.
Table 19

Evaluation of Slized Cucumber
Treated with Different Preservative Solutions

Presexrvative Appearance
4 days 7 davs 11 days
2.48% ascorbic acid, 10 8 3

1.02% calcium
chloride, 0.26% sodium
hydroxide

2.48% ascorbic acid, 10 7 2
0.58% calcium
chloride, 0.31%
calcium carbonate
.48% ascorbic acid, 10
.5% calcium chloride,
.27% sodium hydroxide
.48% ascorbic acid, 10 6 3
.5% calcium chloride,
.296% sodium
hydroxide

Control 10 6 1
15 The scores for fresh cut were 10.

[+1Y
—
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2.48% ascorbic acid, 10 1 10 / 10 1 1.041 calciumchloride, 0.264 sodium
hydr oxi de 2.48% ascorbic acid, 10 10 / 10/ 0.59% calciumchloride, 0.31%
cal ci um carbonate 3. 0% cal ci um ascorbate 10 / 10 / 10/ it ascorbic acid,
0.3% 10 /2.0 / 10 / calciumchloride, 0.21% sodi um hydroxi de 2.749%N 202
ascorbic acwv@992&83 9 / 9 2 1.5%cal ciumchloride, 0.27% Sadiusyw/hgads oxi de
Water control 10 7 8 The scores for fresh cur were 10. 0 Exanple 19
Cucunbers were preserved as in Exanple 19, except different preservative
solutions, as listed in Table 19, wera-enpl oyed, and they were stored for
11 days 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 Preservative Appearance 4 days 7 days 11 days 2.48% ascorbic
acid, 10 8 3 1.02%cal ciumchloride, 0.26% sodium hydroxide 2.48%
ascorbic agakbrelfh 7 2 0.58% cal ciumchloride, 0.31% cal cium carbonate

2.48% ascor bi nggiedhea:ll'é)s gf jiceg'érSgOlgtatlugj_- "dr@rgmagkgddgnd sliced. The lettuce
slices were then dipped into 100 ppm sodium hypochlorite solution for
5 about 30 seconds, then drained and dried on a paper towel for about five
minutes. A pertion of the lettuce slices were sealed in Cryovac PD900
bags as control. The rest of the lesttuce slices were then dipped into the
solutions listed in Table 20 for about one minute. The slices were then
removed from the solutions, drained and dried on paper towels for about

10 five minutes. The lettuce slices were sealed in Cryovac PD900 bags and

stored at 2-5°C for rfour days. The results are shown in Table 20.

Table 20

Evaluation of Sliced Lettuce
15 Treated with Different Preservative Solucions

Preservative Appearance

-
i

3% calcium ascorbate

5.48% ascorbic acid, 1.02% calcium 8

chloride, 0.26% sodium hydroxide

Control

Thus lettuce is a less preferred vegetable to treat with the method
of preserving of the present invention.

20



0. 27% sodi um hydr oxi de 2. 48% ascorbic acid, 10 6 3 2.5% cal cium chlori de,
0. 296% sodi um hydroxide Control 10 6 1 15 The scores for fresh cut were
10. WO 9913468; 2 4 JUN 2002 PCT/US99/00459 -24 Exanple 20 Wol e heads of
i ceberg lettuce were washed and sliced. _The |ettuce slices were@ithern

di pped into 100 ppm sodi um hypochl ori te’sol ution for 5 about 30 seconds,
then drained and dried on a paper towel for about five mnutes. A portion
of the lettuce slices were sealed in Cryovac PDO0O0 bags as control. The
rest of the lettuce slices were then dipped into the solutions listed in
Table 20 for about one mnute. The slices were then renoved fromthe

sol utions, dnai nedciandecdited on paper towels fc'r about 10 five m nutes.
The lettuce slices were sealed in Cryovac PD900 bags and stored at 2-5C
for four days. The results are shown in Table b e 20 Evaluation of
Siced Lettuce 18 TPEMed Wi PR FIer §nr5rPr°é‘§e %‘?tl VeSSt TioRE e
Preservat i veohppeas aness: 3% cal ci um ascorbate 7 2.48% ascorbic acid, 1.02%
calcium 9 chl orisde, g,g@%wglmmgm@ glﬁugmat&dmb.&l5g Thus Iettuce is a

| ess preferred vegetahl e t r t d preserving of the
20 é Ql giyt g%a)6¥g %h? @EHOQEEJ1Q m Ean ;

present invention. "What is clainmed is: 1. A method for
preserving fresh cut Vegetoabl &8 ¥orprPsiaigothes Poi I°6vi HGh P8BS R
provi di ng a fareservative solution conprising: fromabout 0.1 %to about

10% cal ciumions; from,0,1%tpo about 30% ascorbate ions or erythorbate
i ons;
b. applying said vegetable pressrvative to the cut vagetable

whersin the preservative 1s essentially free of the metal sequestrant.

2. The mechod 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 D.

3. The metrod of claim 1, wherein the calcium ion is present from

about 0.2 to about 3%.

4. The me:thod 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 0of the
Solcanaceae family, the Amaryilidaceae family, the Brassicaceae family,

the Cucurbitaceae family, the Ascomycetes/Basidiomycetes classes.

6. The method of claim 2, wherein the preservative 1is 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 claim 1, wherein the preservative solution
comprises from about 0.5% to about 15% ascorbate lons or erythorbate
ions; and the vegetable is a member of the Solcanaceae family, the
Amaryllidaceas family, the Brassicacecae family, the Cucurbitaceae

family, the Ascomycetes/Basidiomycetes classes.



and water; and b. applying said vegetable preservative to the cut vegetable
wherein the preservative is essentially free of the netal sequestrant. 2.
The nethod of claim 1, wherein the ascorbate ion is present from about
0.1%to about 20% and the cut vegetable is stored at from aboutH 9]?‘@20520
about 20C, after step b. 3. The nethod of claim11, wherein the calciumion
is present from about 0.2 to about 3% .4. The method of claim1, wherein
the preservative is essentially free of filmforni ng agents, sodium and
cysteine. 5. The nethod of claim 1, wherein the vegetable is a nmenber of
the Sol canaceae famly, the Amaryllidaceae famly, the Brassicaceae

famly, the Cucyrbitacege tamly, fhe Asconyvcetes/ Basidigayegles gl asses.
6. The nethod of "¢l alm 2, erein tHe preservative Is essent | al [y~ free of
filmforn ngomgésss, 5o arqutahdctdtaePrfe 337C2FRE: HeRhod of fraf 1A E,

wherei n the 1pr esenyat i 9te abasoba =Chbay iodesr-atrbeaoncients 1 athk Onedeesisiet han about
5% 8. The hed, of. _¢lajm 1 eLgin the e ive, sl ut| onpri ses
from about g.gg&qt% éb%JutE%S%rgé\é;orEﬁsta lihlgngjr of&éi\{éﬁs or%tr)lgct?‘le _%%ﬁgo;egand t he
veget abl , | $UaTRERDEPT JRSRRE"ZoPaRATEde PRIy ChE o Adryf 19 daedhe

famly, the oBr assivcaceaw, f gatet red he Cucurbitaceae famly, the

Asconycet es/ Basi di onycetes classes. 2 4 JUN 2002 26 9. The nethod of claim
1, wherein: the preservative.solution conprises fromabout 0.2%to about
3% cal ci um i8ns, TAhd"t¥ e aBofte ™ot oV tBth 5% a&GrPate FHNT B e

er yt hor bat e so0ftSpn tdaes \eegetsabl-eally ofsel ected fromthe group consisting of
peppers, onion, tOURLOSS. o GUGHTDRES AN MUghEoans; and the cut vegetabl e
is stored at fromabout OC to about 20C, after ‘s%ep b, .10. The nethod of
claim 1, wherein ik OvEYaPAYI E¥pF EEEFELIVR s8It T 0R Consi’'sfs essential | y
of : from about 0~3%=d.0 about 10% cal ciumions; fromO to about 30%
ascorbate ions or erythorbate ions; and, eater. 11. The nethod of claim8,

wherein the vegetable preservative gsoldi.on eQns|sksaassentialdy:qf:

snlution consists essentially of:
from about 0.1% to 2about 10% calcium ions;

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

and, water.

12. The method of claim 11, wherein the vegestablLe preservative
solution consists essentially of:
from about 0.1% to about 10% calcium ioas;

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

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

th rect.

14. The method of claim 12, wherein the preservative 1ls essentially

free of film forming agents, sodium, and cysteine.



fromabout 0.1%to about 10% cal ciumions; from about 0.1%to about 30%
ascorbate ions or erythorbate ions and, water. 12. The nethod of claim 11,
wherein the vegetabl e preservative solution consists essentially of: from
about 0.1%to about 10% calciumions; fromO0.5 to about 15% ascdrbatrerions
or erythorbate ions. 13. The vegetable preservative of claim 12, wherein
the calciumion is produced from cal ciumchloride or cal cium carbonate or
m xtures th ecf. 14. The nethod of claim 12, wherein the preservative is
essentially free of filmform ng agents, sodium and cysteine. 24 JUN 2002
27 15. The method of claim1-2, wherein the vegetable is a nmenber of the
Sol . canaceae famly, or the Pmaryllidace3e famly. 16. The nethod of claim
12, wherein the vegetable is stored at from about 1C to about 7C the

cal ci um i on i &5 .pr othecesthbd orh eldlieidm wher i6r ite et elicct Uh BHEBBIFAt B %r

m xt ures ther epf-ananee thei vegat alal endrsl1isedeaettadi f.om t he group consi sting
of peppers, onion, tomatoes, cucunbers and nushroons. 17. The nethod of
claim 13, wherein the vegetable retains over about 90% of noisture over
about 11 days!6-18.Th& getded\igelaiBl & PPeEgEt Bl S6BGRYF ng EHP A et Hbd of
claim12. 19.pAtpiiZzaLobal N0y eheClbkldiagetabl es pyegeraed-accorldivg t o
the nmethod of claiml. 20. A pjzza cont.ajning. t vegsta served
according to £heride ﬁétcﬁ(%f ugfca(’f‘ménla% 2.™3 Lfrei\gcr?gf%gd afngr q%r gé%rt\%t?l%g%resh
cut veget abl essizohpt | Siang thiee 9rPel | eRME R 18T eps: PaRPepFoVPYlg a°PieServati ve
sol ution consisdinBeessentdn@bénys. of fromabout 0.1 %to about 10% cal ci um
ions, fromabout 0.1% to about 30% ascorbate or erythorbate ions, and

wat er; and b. applying said veget able preservative to the cut ye%%'&@bl e.
22. A cut vegeél abl & BrEwerved d@chl digeto (Ehe SHEEREY "85 1CF af T 1

90% of moisture over about 11 days.
18. A cut vegetable, preserved according to the method of claim 12.

15. A pizza containing a cut vegetable preserved according to the

method of claim 1.

20. A pizza containing a cut vegetable preserved according to the

-method of claim 12.

21. A method for preserving fresh cut vegetables comprising the

" following steps:
a. providing a preservative sclution consisting essentially
of from about 0.1 % to about 10% calcium ions, from about 0.1%
to about 30% ascorbate or erythorbate ions, and water; and

b. applying- said vegetable preservative to the cut

vegetatle.

22. A cut vegetable, preserved according to the method of claim 12.



