METHODS FOR PRESERVI NG FRESH PRODUCE CROSS REFERENCE
TO RELATED APPLI CATI ONS Thi s application clains the
wheosheioenf the filing date of U.S. Provi si onaPCT/US2004/027638
Application No. 60/498399, filed August 28, 2003, and
U S. Provisional Application No. 60/523517 fil ed
Novenber 19, 2003 which are incorporated herein by
reference in their entirety. BACKGROUND OF THE
| NVENTI ON [ 0001] Fresh produce rapidly deteriorates
particularly when the flesh of the fruit or vegetable
i s exposed, such as by peeling the or by slicing the
produce. The appearance, flavor, texture, and
crispness rapidly degrades. Wthin hours, produce,
such as appl.es, begin to turn brown and | ose their
di stinctive flavor. The produce loses its texture and
firmess; the produce becones soft and |loses its
characteristic crispness. [0002] Many net hods of
preservation invol ve cooking, which changes flavor and
texture; typically appearance is al so changed.

Freezi ng ﬁg@gﬁ@fﬁs ROR/PRESERVING FRRYAIPRODIRVE' |

texture an rispness are affected. Furthernore,

froesors AP g G ER AR ED APRRICH ORS00
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60/498@99 Sfﬁéd/ﬁugﬁét SNBSS, art®EWISUPR VEshal WpyREatioANR 40/5035¢T filed
nber of “hours, but does not prevent discol oring.

Novenﬁae 19,0403 phesteare mcoyresated beremthyireivemge a1 thel eatirgty,
conjunction with these nethods of preserving; however,
t hey typical | y BAGKEROUND: Qi AHEIINMENTION 03] One
nmet hod enpl oys four active ingredients: an acidul ant

[OOOI]SF%GS!E Ao dedet rapidlyaddtetiorates pireibul s wher eieafléshoof the dhuitndr, vegetable is
such as sodium acid pol yphosphate; an_enzyne |nhhb|t

exposeduﬁmha?é bydetieling & & b @C%@eaﬁoda‘l%u J)E‘F&&H?ar%‘l?éh gygr, texture, and

ascor
s
their distifi@e ﬂa@&oqh@rbdmde lass dis tetire land $irpnesptht protiuce henomes soft and

%UICE has heen used to delay discoloring in fruits;
loses ify ghwrgaderistie FESHES t t ast es sour, becomes soft and

soggy, and typically the fruit discolors wthin hours.

[ iola%osltifg WBENCHISEE AR opaRisextuR; typicall
10002} ﬂ%he%% %rﬁ%ﬁé&%ﬁ%r degr adat?on IS de?&yed t he bpieaty
appearhmogiis alhtashaagq:(thrg@m @bgtam;agl’lypaeg@@es pmd}o“@vﬁ'@ texture and crispness

are affgﬁtgg Slﬁllrtggt en. | V0| \S/tﬁgtior W % gluﬂwﬁgr gtgl%dséﬁdf@&ﬁr Obreczers for

storagémmgtﬁﬁh r@%ﬁf& fi0t, M‘ﬁ&éku&@t &ikpnéss Ohd] aﬂpteam&l ate lzebstantially
desirable to have a nethod for Pﬂﬁeserw ng pr aduce

affectedaR efrigeration elps fo DpvseTg CESPIRFS, te oy esllayet farjgdimited number of hours,
but do%sgrgggfe%?ﬁ%lscgﬁhﬂ 'Clie ﬁ‘ﬁéa&' ?ﬁs?@é‘cﬁz@yﬁé 088 dseld! aBHRTor itY&njunction with

["'eave a
these methods of preserving; however, they typically leave a residual taste.

[0003] One method employs four active ingredients: an acidulant such as citric acid; a metal
sequesterant or chelant, such as sodium acid polyphosphate; an enzyme inhibitor such as sodium
chloride; and an antioxidant such as ascorbic acid. However, the fruit has an unpleasant taste and

the produce typically turns discolors within 5 days.



nor require cooking, drying or freezing. SUMVARY OF
THE | NVENTI ON [ 0008] The present invention pertains to
woreaohoe2nf preserving fresh produce with a prpdius2004/027638

preservative which extends the shelf Iife of fresh

produce, particularly cut fresh produce. The produce

preservative preserves the texture, flavor

appear ance, crispness, and color of the fresh produce,

particularly the exposed surface of the fresh produce.

The nmet hod conprises the follow ng steps: providing a

sol ution of produce preservative conprising: water; a
[0004] frigriceqaicht Whieh isapriessat yih leston; jyicgehaschesn usedoin délay discndgring in fiuits;

e AT -

manganese ion, potassiumion, or mxtures thereof; and
[0005] eBoclomb as@rbaserhas atso eiegh hisedad présorvs; frvit) ewsilen tehedlor degradation is

corhat e ions erythorbate ions and the
dehy“%&@%@? SiARQE kﬁﬁﬁgFﬁwpresent inan ion ratio of
preferably fromO0.2:1 to 8:1, nore preferably 0.75:1
[0006] tOth&: rhethSKETRATARIRS REAIBD Hinf 5:0He budadebrthe fik: IRrwkv&iQuch films
3:1; nost preferably 1.171 to 2.5:1; and, applying
often lepxp an praserptablpguaaray (eel when ¢atert he yet nore preferably
produce. [0009] The produce preservative solution
i I % .saturated ..
ooumSEFTS, BEGIAET0 ] LA CE 2B ANMARS Ty o pocuc,
which pregdfressalnd appearanoeQcdlor, texti2® 8aispayss AhQ B3, Y@ d6es not leave an after taste
referably fromO0.2%to 10% yet nore preferably from
nor reqyiTe 6RakEIEg fTep#BEer ably from 0.6%to 5% by
wei ght, preservative cation; and preferably fromO %
to 40% nore preferably fromO0.1%to 40% even nore
preferably fromO0.1%to 30% yet nore preferably from
0.5%to 15% nosSUNMMARYAOFYHE INWENTBON O 5% by

i ght scorbic _aci.d or the.,stereo i songer .of ascorbjc
100081 echiescpl ERGHErcPatts B moos of areraiie Frfiorisibt,egh @ produce
preservifivd RARhSEMRAS (B sikelf BRP6F &bsl Brodhits H)aﬂichiarls}giu; Iﬂ%@l@ $%oduce. The

the produce; preferably the produce i's storé
produce @rqsevaliver ergsastestbe rxdire, Bavos, anperrancsrpasmess; @nd Thier of the fresh

' j I | at-e f h_produce preserved. with .
poduch LG0T ES o e B8 BB tonin
steps: prdWidEhg h edtufi@dAirodiite prosasativte compebihs:0fatee b pRls@Fative cation which is

t hods of presenvin% fresh produce, that iIs, uncooked )
sclected igp Then@ouR GRASEHNS ST i (ORI darh Ishivenion, praue iemdyeinum ion,
i : t (0 Jesa. pr
conper a5 15y Mg o LS e o
ascorbapy ewmsy watdrytorpatesiens,ewherein thex hssosbatel iomw ost, erythorbate jons and the

appear.ance, crispness, color_of the fruits
preserviSyR RGN 4Fd JepTbad i Jon Eocof ekl e i do 8l guera preferably

0.75:1 BN8:1PSRR rhdrb bicFerdBIG Niréia BPR) 23, 8] (B8 ?nospgl%ferably L.I:1t0 2.5:1;
preservative al so preserves the texture, flavor

and, applyingaridpeeduce picspvasive to thelyormark prefereblabpredyce.

particularly the follow ng vegetable famlies: the

[0009] The produce preservative solution contains preferably from 0.02% to a saturated

solution, more preferably from 0.02% to 30%, even more preferably from 0.05 to 20%, even



Sol canaceae famly, for exanple, potatoes, peppers,
eggpl ants and tonatoes; the Alliaceae famly, such as
womiosns302and the Brassiaceae fam |y al so ref erP€USIHOHB27638

the Cruciferae famly, for exanple cabbage; the

Cucurbitaceae famly, for exanple, cucunbers; the

Api aceae famly also referred to as the Unbelliferae

famly, for exanple celery; and the Conpositae famly,

V) e C 0, 0,

0o10Fh3f DEIAIP Gk 03,05, AHCTCRIR bRy b 05% o %6 mos
preferginle frlemv 65% th P& bfyum;ghtppresdmatlve cation; and preferably from 0 % to 40%,

ce eS/LSE i di cetes cl asse h as edible
more H{;@&He f“Z, g&yﬁe eV TOTH PE ara fyh oo fal % to 30%, yet more
ferabl %hﬁ*@'s% & N@od, hésg biyer&dl Phe, fou
pre era ﬁ he conventi o/ir)ral vlggggt%gbilgl:fé [08?311‘0 BT ebzg”ﬁ%g adeBfbic acid or
the Stewnmln@ﬁasd%blbeblﬂowﬂ@rmc epd: providing a solution of
produce preservative conprising: water; preservative
oornEHREANY s e T R e AP i WL B35 e prouce

preferdblyothe Ipﬁfducéfﬁrm&l? 8ietem@Bratup@t A DBiviteh LO B RoniMeipbfae. The invention
t hereof; and ascorbate_ions or erythorbate ions,

also refgfes it frashimeduge erpaaEbwith egrodicy presrrisivesi on, and t he
preservatlve cations are present in an ion rati o of

0.2:1 to 8: (ﬁﬁg f m%ﬁﬂ%%ﬁ & 1, nore
preferably rom 19%@51]% lﬂQ‘Ndan applyrng such

produce preservative to the produce. Copper ions are
[0012] Besprescat ervrset@bnﬁbmftaprsdd un@hcpﬂsqumsamin@frbsh prpphdegthat is, uncooked

.. u nventi o hni ues ref f.or at
fuit o BRI, a5 TrGes oG eiR phieRHeprS s il T of the fresh
produd®| pEEEMaly ¥t frsdhl hrabh®. (TRE HRbEIEE preseRafiRy piké@des the texture, flavor,
sprinkling and di pping. Preferably the produce is then

appearsicgy €ePaYss.aLolas 9h éheaﬁ@rtrSepmwwlwrrq frwign, stiqbeasAer exqaple, avocado and

pome eg%g% ﬁé %ggl% es&rI% eferr gglp%%ﬁéw ?%céperg%qlg or eé&n%re flavor,

appeart€¥) Figiriess Scoldr betywedbles/ pludictuatlin the @M\&hﬁrﬁgeﬁGIGQMlheS the
nore preferably -2 to 7C, nost preferably form2 to
Solcaneceap @ahlyp ford stemﬁfﬂeeerarp@a Wﬁpﬁrspreéaﬂé’étquﬂé‘s@‘%‘?qsvéhe Alliaceae
: ' 0, r I
iy S R R RO RN A G T Sl fiy, o
exampll&ibbigeT tiee ﬁ'ectlilrbmhceamfdmﬁ}s férr eshiple, cuturpbians the Afpiazrae family also

referregltégaglr : i[?rgéelf.} ﬁang&h {g}téelrm P clefeends o{l}@tg?omposnae family, also

referreﬁrt%S%r ¥Rt Aé‘t@ra@@ieufa'nﬁfy 16F egdifsle] Rty CQ'hEyprB&@c\éeﬁ}%@vatwe also
fromdiscoloration for a week, in some cases,

preservas edible fungi IOé ﬂmaAmoamth;g’Blabiémm@sm elssesc sud;ms@shle mushrooms

s 5 AR e BUELE” A B RRS T gdiion o e
converdhhiobgethbles.eser vat i on al so depends upon the initial

produce quality, the species and the variety of the

produce and gr.ow ng condrtr ons of the produce. The
[0013] Ehervmgthed comarisss dhe MUowing Heps Profidiag @ %Oﬂréloaoqfaaw@gé preservative

comprfgr‘tfr‘r nﬂ% dtﬂ?éseﬂfaﬁﬁc? CHRA RhigHYE Srtﬂ&% g&orﬁ:fa%{ ‘grﬂxétﬁﬁﬂﬁh ion, barium ion,

at nospheric pressure and sta tmospher’i ¢
aluminponisin} cappsy;, ionh ammiosjunt hen, enhon waegsnesetion,eepiassiant fvat or mixtures

thereof; and ascorbate ions or erythorbate ions, wherein the ascorbate ion or erythorbate ion, and the

preservative cations are present in an ion ratio of 0.2:1 to 8:1, more preferably from 0.5:1 to 4:1,

more preferably from 1.5:1 to  2.5:1; and, applying such produce preservative to the produce.



the produce be stored under vacuum or inert
at nosphere. The nethod of preserving produce does not

WO e@aioe3®21 hat the food be cooked, dried or froR€nUSZNE027638
nmet hod offers the advantage in that it does not
require preservatives such as sulfites. However, after
the produce is preserved with the produce
preservative, it may be dried or freeze-dried for use

. | itk .
Coppef #5086l Bt T rocu9 Do B bt ol BHISHERRL ceohniques
preferable fbrual tinye caffisient ite cdati thed @oduckr ek ehél prethicp rppekasatve.  Suitable

In the event that such dried or_freeze dried, produce

techniques r ¢ SREYIEu SBAPKING 2y GiapiRE. wPIcfershly |the Prefuse o ghary stored at a
empe20 R 1PEONIS: AOUACRRREREIEH O ML A sypgor o fose

the applee Prefidalsie ty poduoceat istoeed & tpnpdratuaslof batweeh Ut7 ©Noom temperature,
o Which contains: water; a preservative cation: [0017] )
20°C, moee RSty of2 tohE Gp mmostproterabliefosmt i B $°6- Fresh produce preserved with

r | \(&: i.00n- [ .
pronf SSEENEY VB8 ORS00t 0 bl egog v, extare and
taste, Homesar sfédriexend¢ at i ons are, for exanpl e,

ascor bat es, eryt horbat es, chlorides, carbonates,

oo1sPHE BRSSP B WA LB BT 68 aepnts o e

preserfHve cBrCsdl@Qd for @%Cgﬂbéh& Edcati®l ¥61066:P Meodfck s t}ﬁﬁ‘icaﬁy prevented
ascorbate or erythorbate salt. Preferably an ascorbate

from dascoterationdiohatvesekalnt soms easesqd 2axeckh or swuie wwhilt onaitieining the freshness,

. reservatiyve catjon t he. ascor bat e. or _erythorbate

eispn iR X5 PBIPT S TP PEEE STy SO0H B rRcid tte. The exact

length Gif FIRSSRIoH Af Peestivati@nslbo BepehiPhdon the it prediee qRAIE, th€Bpecies and
and a hydrogen ion. Simlarly, the salt of a

the vapetysefr tha thrgduce snd growingaepadition ef thenpigdugee The method of the present

. e | va, £atj.o0 ' i.O

v Th YRR, M8 0 Br RO BRRIEL T Horo e s

atmosyshefia preeqir@ tueBsthritdan] dthesphetib cotditions; thmds,ithemethod does not require that
correspondi na car bonat e ani on. ‘\Where the, conpound

the predype b HPiTY WIRE FiCRER o) sertvalmesphrign Tasdnelaedbehrieserdpg produce does

not redalird HP (HRAb &4 lﬁé okE& HRY Gr frddehD 'Tg%ﬁd%ﬁro%%ﬁhe @dvantage in that it does
ithiumerythorbate, s enployed, the produce

not reqmire pesserxtiives sneyasaibesh dlovewer, bfertthepmidycefio preserived witke the produce

dry form .the.produce preservative is _preferabl .
preseryfiiach BV dIe Gio 1 e7e-Bret BF bt S5 fe fir SFaglpood or potpouri; the
produd® RERFMaYd Wil ARINeAHSy b diRePtatibNahHRYHRIIST REAR Y dBEd and freeze

| east 2% even nore preferably at |east 4% nost

dried prodifces.abi theaventcthatsuglyslogd ohieqse didad prasiues isrrgeanisiiated, the produce
. 002 TIh erc age.of t dry ingredients .
will by S o e P A IhE TS e e ot el B0 E o nge pregervative.
preferably: froml%to 100% nore preferably from 12%
The Po@udePYosepntive nore preferably from 20%to 40% nost
preferably from15%to 35% of a preservative salt;

ere the preservative saJt is a.salt.other .than an )
WOIG]Z@%%’&P@ BiesEV RS wa?fgra@m 3 solpien hich eoniaing: JIGr; a preservative
cationf rom 0. 5% to 95%

[0017] The source of the preservative cation is a preservative cation-hydroxide or a salt of a

preservative cation or mixtures thereof. Salts of preservative cations are, for example, ascorbates,



nore preferably 50%to 85% nore preferably from 60%
to 88% nost preferably from65%to 75% ascorbi c acid.
wob@se2I0be salt is an ascorbate or erythorbat ePGHIS2004/027638
ascorbic acid is not necessary and is not preferred.
The preservative salt is a salt containing a
preservative cation. [0021] Were the preservative
salt is a chloride, the percentage of the dry
erythotba@t EHIGeS, cafbrnhids) M{%s;%{atéé’aéﬁﬂes gchJa ?Hﬁé’sc &nd mixtures thereof,
preservative is preferably from 35 Jot o 95% nore
Lactatgsrasf er ably from 60%to 80% nost preferably from 63%
to 67% ascorbic acid or eryt horbi c acid, and from 5%

100181 Sed"S o0 FoBEY ot QOB AE R0 ER 4 iy pocortate o

erytholBhRr &ltt hprewmﬁ)eraﬂaisd:otbat@ @t Ie GiBatE GElt 1i$ usedndtdiheXso@@e for both the
the percentage of dry in ients in the produce

preserystizg eatipaang ghejagcosbaie @iy 9fbﬁ‘ieé?ﬁ 50%t0 95% nore
preferably from60%to 92% nostpreferably from 70%to

[0019] n 4 artQ 'v&t&%@asc&%f& éﬁ@@s&f&&ﬁeé&% sFEﬁrﬁall into an ascorbate ion
prefera from8%to 40% nost prefera 5% t

and a B@Rkogehnyiomn. oSunh@rly[ 06823]t o\ @rasetvhivepeation disatsovietes aitod thespreservative

. a rbonat e, nta of d ients int
cation G e @ armodid aniie Hob Qe ie, B IhitR el SR §othgugte disassociates

into ﬂn@‘?ﬁﬁuﬂr Bhahakhy chf&ﬁBn'éﬁlé’ $aPb oA anfitRs tWikk€ i &J%ﬁéuﬁd @bhtaining the
0% to 85% ascorbic acid or erythorbic acid and from

presermm craoyandoaseorbatef eir ahthprate oxo@eatrxpleslsmumgscorbate or lithium

f o] 15% 40% 0
erythoffl 5 SRt A5 dleb o0l F35 s el B sy 1, 1n the ary
form, tHeOpRoBudd’ péedrative SalpiEfalably SOV dtré®Br PR, prmﬂ@w Vthe dry form

fromO0.225%to 12.25% even nore preferably from
preser#izy S%\t@@s Gb/éeaﬁrle/s,elm@tnrﬁ?férabbft #tdeast gVe everhmopy peirabhy gt least 4%

ESQ? y from1.0%to 8.5%

mOStpg 18 er ab? y{% %%ag%e%?&fe%rﬁ%ascor bic acid or the
stereo i somer of ascorbic acid, erythorbic acid.

[0020][ Dit2pdrechitaze mfcbhbdngr mgled]entv,aﬁ)dchxsivs af wrateninpthe fpesdabé preservative are
has an i or Ieratloo cor e i or

Preferaé?sy'tﬁwa} bieed; SV %Oﬁrpégfeﬁa@%{ 32{@ g >0%5 CYagRpT Paefgrably from

20% td 04@% mo%r@feﬁb@f E&rﬁbll}ﬁ"/(pto7535% bPa %re%erv@tY\%nsaﬁn&fﬁere the preservatlve
preferably from'1l:1 yet nore pre er abl

salt is esalg other ﬂ@atanm@!rbatabt yrymon_bale salf, thess 1; pr@fmblya{xpnyloc@/o to 95%,

ser vat | t he
mre iEetgbf, eVl ny i Breter PR, P B clp it ety from 65%
to 75%|ditdrbe i&ﬁﬁ e theSMttio as abibiiadte dr SBNIrbA salt, ascorbic acid is not
preferably 1.5%to 15% nore preferably from2.5%to
necessayyEd is npt preéaeedy The preservative sals srspli centainyg 2 preservetiys-pation.
range of the produce preservative solution is

0021 PHELE AL L0 b i d s TBESREBLEL A o SRR, Botuive o
water, irethd @ebdnbé presoviion is preatablyefage n 880 c B5%Gsmbrrprefablyl fom  60% to
50%, R VGHETORBPh 4000 ST e o0 5 PGy BTbRRCL B BpmEgPe o 70%

more ];ﬁ'&@rapﬁlsﬁontl a5d° to ti!%,ﬁﬁ&%‘&?er&ﬂiﬁﬁ%V 35008 BOGS pledlafive salt.

does not have a chlorid

[0022] Where the preservative cation source is a hydroxide, the percentage of dry ingredients in the
produce preservative is preferably from 50% to 95%, more preferably from 60% to 92%, most



concentration greater than 35% even nore preferably
not greater than 0.15% yet preferably not greater
w0 bas/0g8022% nost preferably not greater than OPOLUS19Y4/027638

wei ght, of the dry ingredients.Simlarly, for the best

taste, the produce preservative preferably does not

have a sodi um concentration greater than 5% nore

preferably not greater than 1% even nore preferably
preferaBB fr&th §8YAb 85HARsBrndacid, Ghd ORI % &P O%,f}ﬁlare%k%taﬁl& HARE% to 40%

0.1% nost preferably ndt greater than 0.01% by ’
most pyadérafly froof 13% éo 3%, liydepédti ent s. [ 0030] Preferably the

produce preservative does not have a concentration of

oA L ' L [ cetic acid agetate i.on, .
0025 025 61§ | oA BBl A B) 31 o o procuce
preserviatiee Salpteferably Stovh 50051 td 95%) nodé prRferatly GHnD55%8 66 9090 Rfost preferably
é(yvl th ghe exception of ascorbic acid, ascorbate ion
from 6Q%do 85 Ve ASPEICAcAE PIETYhPRpigRsidRIddTqm AY, to §% mere prigferably from 10%
0,200 !ﬂg% rad| t an 10% even nore
fo 45 Af)?‘é?t ra 31?8{1%(%&&?%&%‘39%{ %%%&g%ﬁ%g%ﬂe?n nore preferably
not greater than 1% vyet nore preferably not greater
[0024] t Freerprédutepraseryativersefubipm bdntainoprefprabdyt fromt [0075% 10 %etmyated solution,
i ght,. of the dry i edients. 1f citric acid or .
more pfSTpiay ol 02ASY G L2 At FLcihaiarsiaabbiiam DI Y 6%, preservative
cation ¥BI¥;CarflS SRERAKy Fdndl 013N Cidok, " in%reaﬁfe@erﬂ?/ Bm 't 1108 to 8.5%, more
referred that there is nore ascorbate than citirate.
Preferagb'wp]l 2%faisfe, aserbipecid ot the stereotispmanobergorbipacad erywlairbicacid.
does not have a netal ion sequestrant, particularly an
i.di I a talcl equest rant .or chel ant .
10025] e RS RRRRICIBy U ekl FETTRD SF Bl oy b iom o
erythorfysite 41 rto tphaservaiige @ition, ofofkem 221 &F 84| moROpre@iraay 617511h@N 8:1, even
0.5%. vyet npre preferably not greater than 0.1% nost
more pfﬁf%rplélya%pry hibtto il evet srore prgferably 1od:1 k3 hemesipreferpblyrel:1 to 2.5:1;
and, apgpfﬁlsg' AT RANER sk AEAD il AtcaD! v the produce
eservative does not have a sul phite concentration

greater than 5% nore preferably not greater than 2%
[0026] ehherpreforred embddimens|of theoproduceatreservatiansolutihhay &omm@6% to saturated

. preferabl ater than 0. 1% referably not . .
somutioy FEEEPN {1 ko 455 BT RELy o A ek 1ot b plispigacive cation-
ascorbae!l phites include for exanpl e sodi um net abi sul phat e,

pot assi um et abi sul phite, sodi um bi sul phite, sodium
di sul phite, and cal ci um bi sul phite. [0033] The produce
[0027] ﬂ}hési&f vange\ad the efadpempipsdviye rfotutinm e preferpbly demt d1.7 to 10, more

[ r pi.ne | Hice,, £O at4-0on eat e .
oS8 B, X, H0S0BLEY WO SE0EEPREHASD B ¥ secid v
conventiomad rpagehisr suoh yasnfolr qxa@plegicohveationhl SRds yseich B Iydrochloric acid, or

r[g];gr abl y not greater ,‘sﬁgan 0.1% nost preferably not
conven89 25 spehuas sodigoRydeRKidiei ght, of the dry ingredients.
[ 0034] The produce preservative preferably does not
[0028] TAY 6he BREIRRET Hle; Pﬂﬁﬁéé %és@fdaﬁv@lﬁ?é‘i@raﬁngp Qﬂ@f 'k have a chloride
concentration greater than 5% nore prefierably not
concenfypizent gieatehthan 2946, evenmarsr preferably not greater than 0.15%, yet preferably not

greater than 0.1%; most preferably not greater than 0.01% by weight, of the dry
ingredients.Similarly, for the best taste, the produce preservative preferably does not have a
sodium concentration greater than 5%; more preferably not greater than 1%; even more
preferably not greater than 0.5%, yet preferably not greater than 0.1%, most preferably not
greater than 0.01%, by weight, of the dry ingredients.



preferably not greater than 0.5% yet nore preferably
not greater than 0.1% nost preferably not greater

W b@s/ogsoR1% by wei ght, of the dry ingredi ent sSPCT/08884/027638
It is also preferred that the produce preservative
| acks agents which affect the "nouth feel” of the cut
vegetabl e and inpart a waxy or slippery feel to the
veget abl e, such as gellingagents, filmform ng agents,

[0030]\é!2r|¥6f%&1b1}9ﬂh€'@rodﬂ@é ?!&@éi&di!ﬁ& ld8&Snot B @o%lcayclﬁlllﬁeff BBk Acid, citrate ion,

ul ose, nethyl cellulose, mcrocrystalline

acetic geifl] agetatreionalaglihagiddactatariom qealiveacid, nhdlge dien, opdut dalts of such acids,

nodi fi ed starches.,. Locust bean. gum,.xanthum qum. .

or ot eftids Skt KafaFo iR SRt P B S5 Bl ipmyngsrythorbic

acid, esfthoibaenion), epRarbkyAndTES, Mete /ﬁh@fkﬁ?alﬂy CARCEBAtERtHaAN 10%%, even more
such an agent greater t han 5% nore preferably not

preferahlie obgrepigaihanod”ocayen mase projeralply agsigyeatestthay 4% eet mpegpreferably

ot 1T A PR R G4EE,LOSD Bmrtios

If citrielagid iongitretti ie anploypd)G8i6 jprdferrédsthat there(is afoes ssedrbidiadid tHad citiric acid

produce preservative does_not have a | ecithin,
and/or g8 PESEFFe) hatdhese & MoreGoorhete @i no aci ds, such
as cysteine, nore specifically L-cysteine,
[0031]CREGR Mo HesOs @R flodhetAPresdiatiR! el ol BEAL L YmaLl ioR sequestrant,
_ugarreater ‘than 2% even nore preferably not greater ‘than
particufryogn geadic polyphgsphdte maetdl yiom sequgstesat or chdlamt cOnddMfrations tgreater than

ref erahl,y not greaper an 0.01% b ight, of the
5%, mRFGPRAGRLY: B e hFo05 P bnrien meF marib (e B 0.5% ye
more RERABIEN& gredéd iR a1 cbalostiplefbliabt StehfcAHa8 DO1%, by weight, of
preserving produce that is to be eaten, they are
the dryijggtedientsor preserving produce used in potpourris and
crafts, particularly where such produce is dried.

(00321 S5 R08H e pRIERTRERIIE FRUER LR st KU Bion proster than 5%,
more frefesiblys awt greated than 284 ween atore prefiérabiyenot greater thani 815%;, yet more
the surface of the skipn. od results V. een,
prefersgiy ’é‘?t_r%‘fft‘?fstﬁ% 0y ‘Vgsotapﬁrﬂrﬁ'_% bR rsr?aéer_éfa% A% B Seight, of the ary
ingredieRR! aEMbRGesSRHA0 PP ANAL! bl &i&%u%ate,Tgst_amM Ui&abisulphite,
. is then processed such as for exanple, by paring,
sodiumshipudphntg, sadomi digylplite; amdcalgiem bisulphite. a conbi nati on
thereof; preferably sanitized or washed again, and
t roduce. preser Lve is.applied. The produce .
100331, P8 hfe bSO ERBRRIPLR) ol HRYP n kst iRt B pincappie
juice, doRb@RBASIL fiRateDihafi GRY, @idre PhetbrabB vl igetaes (BaCIPoa8ven more preferably
spra |na,0d|p i ng, sprinkling, tossing, imrersing or
not gregics b Ag 7o Dich Blorjy Predsrably wt igresisr $hamy Odfe s dgelerabht mot greater
0 ' r ervative and i s general
than 0.81% t*‘@v’e%ﬂt,%gg% d?g gf%??ds?érﬁé 9 y

preferre ave been obtai ned by di pping
produce 1-2 mnutes. Longer dipping tines are al so

[0034] el pyoddee ghrgspivatve ipnefsrablye dodsS nod hates mcgpheralf fpacicularly alpha
tocophgrloﬁvc%géentration greater than 5%, more preferably not greater than 2%, even more

preferably not greater than 0.5%, yet more preferably not greater than 0.1%; most preferably not
greater than 0.01%, by weight, of the dry ingredients.

[0035] It is also preferred that the produce preservative lacks agents which affect the “mouth
feel” of the cut vegetable and impart a waxy or slippery feel to the vegetable, such as gelling



[0039] The produce is then preferably placed in
packagi ng to prevent or reduce drying of the produce,
w@aoosiozekarly if it is not to be consuned w t hPEIT/US2004/027638

several hours, such as where the produceis to be

transported or displayed on a shelf. However, where

the produce is to be consuned within several hours

fromslicing or peeling, it is preferably not

Fe8a6k a [ - -

S o B S B PR A of B3 Gmediyf celulose,
methyh eddkidepes mieratiystalliog evellplvisg, o4l ginites, beegm gsenahs, alipiBgqebetins, modified

starche® [5sE Wi, EoHoREUPHE: SRR #1Pbl G iten dng dgadeoaths.  The
preserytivB Qbliutién fRAMrabllyMods H6Y RO Ar@ntatidOOAREh Bh %Ecﬁt %E%a}’er than 5%,

the produce is stored at a tenperature which w
more prefeaabdy mak greetsd foan 2% evex ampe erefershlyenett greger dfan-GE%, yet more

b ROt fr t he apples. Rreferabl
prefer%ﬁ%ﬁ?tré‘gzﬁe% t?lg% ﬁ.cl 05 ngg%rpé(?tgfaﬁ& 1>1/0q Sgtr%a?‘gratﬁgq 0,04 /{ﬁy g\@l%ﬁg of the dry
ingredientse preferably bel ow 25C, even nore preferably bel ow

10C, even nore preferably bel ow 5C, to reduce
i cropial gromh. While the produce may be stored at
[0036] fpt alse N@%ﬁ@w Al ths PG @r%@v@EW% AeFs! 0ol e & lecithin, emulsifier,
teir, BF ifRB86h1 R¥nisd Qkil ' i A 0 i
o 8 ARG Q5B M £ B SE A LIS oncenratin
greaterPtheth 6f/arhgret fvefepablyd noke giestes tlome2oatvdnemper pitelsratsly aiot greater than

bet ween_ - roomtemperatyre, that js 20 C, nore
0.5%, SR FaieaRe sy PP PreaeR Gt ot Uf apesh Pyetriabi ot zsoses than 0.01%, by
weightEyfthe 8ty iapre@fenfdr eserved Produce [0041] As a result of

bei ng preserved with produce preservative, the

degradation of the color of the produce is . .
[0037] & ggFtain Patipng, fgr examplp sugriunTaed barium sesy it shisabln &g preserving

fothe, frult | f r i I robe t .
prodcS kR0l 69 il 805 0566 SMEC A6 AR p s s o
particulbbg whietersnels prodacedetiéedn ned using a Quality and Test

System 25 and TA 40 probe from Stevens Conpany. The TA

Metho rlg)robe. a bl

SJcRECTRC SR AL o Seroduce Presepvatiyg
were enployed in the QIS system the test type is a

[0038] CINRTHCSE prodlicd i§ pref@hibl9 TRst GHGlifed 1D r&RES Bﬁelﬂfﬁhgtetnili%orgggisms on the
second recovery, 5 g trigger point, mimn test speed,

surfacet gf ¢het skini Godil seawlieehavankeen ehaiget usiag e sodiu® hypoclileste solution

conanfREYEL GEE SRR shebMyt Mok bronh Y N RO Sio gy cvampt, by
paring, tstising N@orfnigl ticirga BBd1EE. or T4 orBin@ionaheredf, ROBLBLARHRIZA@Dr washed

. also eval uated by visual ingfectlon. The col or, ]
again, gndsthamythe progneamesssvaginelistapRliesk Tasrpsoduse preseraptivetie applied, preferably

i . f._ei t . W t-h_bei h .
B CATER T REKS I BE ' ! AE RLA, csn,
immersinguot denchisgetDippiag idvoledstienmdrsihgshe plvdncel inits angdlution of produce

acceptabl e. [ 0044] . The firmmess of the produce in .
preseryBRABNIGS Ee A Q@@&@ﬁu%@ﬂ%ﬂ%@{aib@n BPigHsE by sHpRing produce 1-2
minuteé\0 PSR Qﬁﬁ)iﬂ?ﬁm@%’ aLALS gmplﬁgg%adr{?é%é Pﬁ%@ SNECDs mififles might effect

noi sture was eval uat ed by

flavor.

[0039] The produce is then preferably placed in packaging to prevent or reduce drying of the

produce, particularly if it is not to be consumed within several hours, such as where the produce



amount of water the produce rel eased. EXAMPLES Exanpl e
a [0045] Whole Red Delicious apples were rinsed with
W0 apsmezoer , sanitized with a sodi um hypochl or i P€T/US2004/027638

solution containing 100 ppmchlorine, then cored and

sliced. The apple slices were imersed in water for

0.5 to 2 mnutes. Then the apple slices were dipped

into produce preservative solution containing 4%

%, K2C

s to RERARIAG B on HHEE SnBEL (i AL Bl Y grpp consumed
w1th1nobeaemb1ﬂou§rm frotn Rlichhgat penhng,eﬂlmeprafﬁalpiglr;oetpbylt@% ISafgsble packaging

includ%ln grhglp 2 f4e1§%15 thy%@p iggqt, :?ggrafy,r S & %n} ﬁgq?ll ’ pgskages, multi-layer
polyolé‘ﬁ%’ig? kisch3R IFd oS hitr Qa@%&@a@flﬁ%o ol G\/‘é&va% oBh Cifg(from Cléyovac Inc.,

.. For conparison, sliced apples di'ppe
contalm lm:vmga wdyetlailerierngg Mvitwst o sdal, in acirdbaandibdx. 22% and
havi ng a pH of 5.58. [0046] The appl es were eval uat ed

[0040]apr%fe§aﬁag§? ﬁ% ﬁ%lg(:ﬁ 1gak ?CP fi‘ha t?m a%tur%'\g@f:l ntg V?lfrséézepihe produce; for

scor e
examph) REBHRNRGRs I0F -9C PR bésn fohfS oty fbézdi the aﬁpﬁgom@efe[fab@ the fresh
is the m ni mum accept abl e appearance. Hardness was
producseia puaferdblyi staredJEEREoWTHECY ms)rﬂ prefeaabdy dhlown259C, Eatrl mote preferably
erved wth

below 4fLL v BitRoRe ra%&?%@? Ve el nesapigh Skl oY b the produce may

o S AT EREAN gl S

preferdbXpBElb® H0°C0 THe Prodkide %é%fe@é!ﬁ}‘) kloked Aolvel 0°CKArefrably the produce is
Conpar ati ve Exanple 10 4 10 10 2155 1 day Untreated

stored @otemperhtugesdf etgvegn 10 toony thinperaiirel thad ist208C, morerefei@blyo-2 to 7°C,
most preferably from 2°to 5°C.

Evaluation of Preserved Produce

[0041] As aresult of being preserved with produce preservative, the degradation of the color of the

produce is substantially reduced.

[0042] The firmness or hardness of the fruit is the force required for a probe to penetrate the
fruit a given distance into the fruit. The firmness is determined using a Quality and Test System 25
and TA 40 probe from Stevens Company. The TA 40 probe a black acetate, 4.5 mm diameter, 20
mm long rod probe having a flat end. The following settings were employed in the QTS system: the
test type is a compression test of one cycle, 0 second hold time, 0 second recovery, 5 g trigger point,

30 mm/min test speed, target unit distance, and a target value of 3 mm. The apple pieces were 1 cm
thick.

[0043] The texture, flavor, and moistness of the fruit were evaluated by tasting fruit samples. The
color and/or appearance was also evaluated by visual inspection. The color, 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 fruit or vegetable. A value of less than 7 is not acceptable.



Exanple a 10 9.5 10 10 Ascorbic Acid + K2C 3

Conparative Exanple 10 8.6 10 101 week Untreated.
w@oovsiozdo2t. 4 / / |/ 1603 Ascorbic Acid Control BCBUS2084/@7638

10 1578 Exanple 10 9.2 10 10 1832 Ascorbic Acid +

K2CO3 Conparative Exanple 10 8.8 10 8 1862 2 week

Untreated Control 3/ / / 1014 Ascorbic Acid Control

8.47 729 1072 Exanple 10 8.8 7 9 1083 Ascorbic Acid +

o045 AT O QBRI B S A s s

Appeapncd wee ep:xleaiect bytvnsuel mspdchorex dip Ingoibtare whg bvaluated by measuring the
ungpﬁﬁr@tr@gt iV soI n that contai ned 4% ascorbic acid
amo F5GePTR, Eﬁﬁre * compari son, pears were treated
with a conparative solution that contained 4% ascorbic
acid and 1.22% Na CO . TieaAnVagwsgs are shown in Table

2. Table 2 Evaluation of Sliced Pears Preserved with
Exampledah Produce Preservative Exanple Col or Fl avor

100451550 Red B GTE3 O RERE i, MY aod o8 SHEPR' W & sodium
hypoclioitersolution adhlatia 1 (0pin 4hbPind,0thdr téred and sliced. The apple slices were

immersed in water for 0.5 to 2 minutes. Then the apple slices were dipped into produce

preservative solution containing 4% ascorbic acid and 1.59% K,CO; having a pH 5.69 for 1
minute. The slices were removed from the solution and drained for 1-2 minutes, sealed in
polyethylene bags, and stored at 2-5 °C. For controls, sliced apples either not treated or were
dipped into either 4% ascorbic acid with 0.66% NaOH to adjust the pH to 4.45. For comparison,
sliced apples were dipped into a solution containing 4% ascorbic acid and 1.22% Na;COs and
having a pH of 5.58.

[0046] The apples were evaluated and scored on a scale of 0-10 at time intervals. A score of 10
means that the fruit’s color and appearance is as good as fresh cut fruit. A score of 7 is the
minimum acceptable appearance. Hardness was measured with QTS25. The results are shown in
Table 1.

Table 1

Evaluation of Sliced Apples
Preserved with Fresh Produce Preservative

Example Color Flavor Texture Moistness Hardness
0 hour

Untreated Control 8.2 10 10 10 1898
Ascorbic Acid Control 10 5 10 10 2083
Example la 10 9 10 10 1849
ascorbic Acid + K,CO3

Comparative Example 10 7.4 10 10 2155
1 day

Untreated Control 6 9.8 9.2 10

Ascorbic Acid Control 10 8 9.8 10

Example 1a 10 9.5 10 10

Ascorbic Acid + K>COs

Comparative Example 10 8.6 10 10

10




Ascorbic Acid + K C Conparative 10 6 10 10 2302

Solution 1 day Untreated Control 6 10 9.2 10 Ascorbic
WG@\2008/01020 9.6 10 Control Exanple 2a 10 9.6 9.BCT0S2004/027638

Ascorbic Acid + K CO Conparative 10 7.6 10 10

Sol utionl week Untreated Control 4.8 / / |/ 360

Ascorbic Acid 8.6 8.8 3 7 315 Control Exanple 2a 10 9

9 8.6 1049 Ascorbic Acid + K CO Conparative 10 8.6 9 8

1 weekl S 70 Sotution weeKS UmtTeatedComtrot—5% 7171209

I 5 e U IR 7 A DRSS/ ol A S A A 1 2
Ascorb;c%cgbéontrc?””u' 06 17 78T 110 T 11578
Example 1a 10 9.2 10 10 1832
Ascorbic Acid + K>,COs

Comparative Example 10 8.8 10 8 1862
2 week

Untreated Control 3 / / / 1014
Ascorbic Acid Control 8.4 7 7 9 1072
Example la 10 8.8 7 9 1083
Ascorbic Acid + K,CO3

Comparative Example 10 8.6 7 8 1087
Example 2a

[0047] Bartlett pears were preserved with the fresh produce preservative as in Example 1a, with
preservative solution that contained 4% ascorbic acid and 1.59% K,COQ;. For comparison, pears
were treated with a comparative solution that contained 4% ascorbic acid and 1.22% Na,COs.

The results are shown in Table 2.

Table 2

Evaluation of Sliced Pears
Preserved with Fresh Produce Preservative

Example Color Flavor Texture Moistness Hardness
(8)

0 hour

Untreated Control 9.9 10 10 10 2324

Ascorbic Acid | 10 5 10 10 2215

Control

Example 2a 10 8.4 10 10 1714

Ascorbic Acid +

K,COs

Comparative 10 6 10 10 2302

Solution

1 day

Untreated Control 6 10 9.2 10

Ascorbic Acid | 10 9 9.6 10

Control

Example 2a 10 9.6 9.8 10

Ascorbic Acid +

K,COs

Comparative 10 7.6 10 10

Solution

11




Sol ution Exanple 3a [0048] Red Delicious apples and
Granny Smth apples were preserved with the fresh

w@e@doz®2pr eservative as in Exanple |a,

except PCTYHS20041627638

preservati ve solution contai ned 4% ascorbic acid and

1% Li CO. The results are shown in Tables 3&4.

Exanpl e 3b [0049] Red Delicious apples and G anny

Smth apples were preserved with the fresh produce
lweepreservatl je as 1n Exanple 3a] except tifat—tte
BT L% G E A B S VR VAR

U770 D AdlTpTrT T UUOU] met—e e+ npp eSS aHt
Ascorgpanny%gﬂﬁh ﬁ‘lga\\ppres e preserved witht'he fresh 315
Contrel, squce or bservative as in Exanple 3a, except thatl the
Exampleser vati /&0 sol uti gf cont ai néd 4% ascol Bikc aci d an@49
Ascorbic5od@dCl+ | 6H . Exanpl e 3d [0051] Red Delicious appl es
K>COand Granny| Snith apples were preserved with the fresh
Comp@atickice pres@rvativegas I n Exagpl e 3a, ¢xcept thal jgh¢
Solutigyk eservati ve sol uti on contai ned 3. 5% as¢orbic aci d and
2 weeks YNH T Exanpl e 3¢ [0052] Req Det7Ti OU%- dppi es—and
1 ! H £ oh

Untrea‘r'édjt‘j{)%ro?"' SI dppl €S re pt cbt‘zﬂ\:lcu ;\n L ||A :Zmi f ;:;::1 2991,3

oudac mvatrTtyvVv T X Pt ot ©
Ascorlip o s o 0619 [ &%s ol ut i orﬁ%ont ai n:g 3. 5% as¢br bi ¢ aci d73nd
Control oy CuSO{ Exanplel3f [0053] [Red Delicjous appleg and
Examlg 2any Smi | H appl es e presebed with|Bhe fresh|437
Ascorlmod%mé p*reservatlve as in Exanple 3a, except thal the
K,COpreservati ve sol uti on contai ned 4% ascofbic acid and
Compdrafs¥é Fe Cl | 9.8HO. Exampl e 3g [ 0@%#4] Red Delgi ci ous | 492
Soluti@ppl es and| G anny Spith apples were preserved with the

fresh produce preservative as I n eExanpte 3da, Eexcept

Examfa;ﬁ%

preservative as in Example 1a, except that the preservative solution contained 4% ascorbic acid

and 1.

5% Fed

and 1% Li,COj;. The results are shown in Tables 3&4.

Example 3b

[0049] Red Delicious apples and Granny Smith apples were preserved with the fresh produce

preservative as in Example 3a, except that the preservative solution contained 4% ascorbic acid

and 1.6% BaCl,.

Example 3¢

[0050] Red Delicious apples and Granny Smith apples were preserved with the fresh produce

preservative as in Example 3a, except that the preservative solution contained 4% ascorbic acid

and 1.5% SrCl,.6H,0.

Example 3d

[0051] Red Delicious apples and Granny Smith apples were preserved with the fresh produce

preservative as in Example 3a, except that the preservative solution contained 3.5% ascorbic acid

and 1.% NH4Cl.

12

t he preservative sol ution contained 3% ascorbic
- XHO. Exanpl e 3h
[0048] Red Delicious apples and Granny Smith apples were preserved with the fresh produce




[ 0055] Red Delicious apples and Granny Smth apples
were preserved with the fresh produce preservative as
WO pooExziopt e 3a, except that the preservative sPCTIUBZINA/027638

contai ned 1.8% ascorbic acid and 0. 72% Fed Exanple 3i

[ 0056] Red Delicious apples and Ganny Smth apples

were preserved with the fresh produce preservative as

in Exanpl e 3a, except that the preservative solution
Examplkeeai ned 4% ascorbic acid and 1.75% FeSO . Exanpl e
[.0057] . Red Delicious apples and Granny Smth apples
[0052]\fsde Dpliceies snpdeswindhGranay fSeigh applesiwers presswesd/withvbe &issh produce

M e_pr.eser,vative sol ution .
preserd iy AP agfte £ 8B b Ble Arpfr RS SN e o gporbic acid
and 1.§%9@80sRed Del i ci ous apples and Granny Smith apples

were preserved with the fresh produce preservative as

E i.n anpl e 3a, except that the preservative sol ution

___Q}lg_g_ixam ai ned 1.8% ascorbic acid and 0.75% FeSO . Exanpl e 3

[0053][FKHOBE RSk wlésca_\rﬂuérﬁﬁﬂg?ﬁt}?&gﬂg ARYpretlidd @fﬁﬂltﬁes fresh produce
resh Ive as

were preserved with the roduce preserva
preservaiivera impExargple 3exewppt thhtthe phasepyatwesotaidnvesahed 4%ruscorbic acid

taln % ascorbic acid and 1.9% Fed . Exanple 3m
andl.f}gggalz.}‘égéfl.ml i cious apples and Granny Smth apples

were preserved with the fresh produce preservative as

Example 3gxanpl e 3a, except that the preservative solution
contai ned 3% ascorbic acid and 1.4% Fed . Exanple 3n

[0054] (Rgplopliqrens amplgscand sraapy [Sazithapnples wemsypreiertdd withltles fresh produce

es i ce.preservative as . .
proser U BLEERANA 3 Lch i S BB BTGB Fyorvc o
and 1.6 Ht@Lx&H02% ascor bi ¢ acid and 0.95% Fed . Exanple 30
[0062] Red Delicious apples and Ganny Smth apples

ExamglE58, 01 0Te 5. excopt that the preservalive Solulion.

[0055] R BEIRGShs PR3 A G HnAF iSthith apples were preserved with the fresh produce
preservative as in Example 3a, except that the preservative solution contained 1.8% ascorbic acid
and 0.72% FeCl,.

Example 3i
[0056] Red Delicious apples and Granny Smith apples were preserved with the fresh produce

preservative as in Example 3a, except that the preservative solution contained 4% ascorbic acid
and 1.75% FeSOs.

Example 3j
[0057] Red Delicious apples and Granny Smith apples were preserved with the fresh produce

preservative as in Example 3a, except that the preservative solution contained 3% ascorbic acid
and 1.25% FeSO,,

Example 3k
[0058] Red Delicious apples and Granny Smith apples were preserved with the fresh produce

preservative as in Example 3a, except that the preservative solution contained 1.8% ascorbic acid
and 0.75% FeSOy,

13



and 2.28% MhCd .4H . Exanple 3p [0063] Red Delicious
appl es and Ganny Smth apples were preserved with the
w0 e@si2penduce preservative as in Exanpl e 3a, BXDER1004/027638

that the preservative solution contained 4% ascorbic

acid and 0.56% MhCO . Table 3 Evaluation of Sliced Red

Del i ci ous Apples Preserved with Fresh Produce

Preservative Exanple 24 hours 3 days 1 week (anp)3b 10
Exampi8ipl e 3a 10 10 10 Ascorbic Acid + i CO Exanple

10% corbic Acid + Bad Exanple 3c 10 6 5 Ascorbic
[00591&&?% elicippy %\?ﬁ)m@ Grangy ymitly amdy%wrrw\pl@ﬂeryabmth the fresh produce

s H3EEL B oo SR ¥t 0 AR 5 i

and 1.9%6iF¢Clk. Exanple 10 6 / Ascorbic Acid + Exanple 3 10 6 /
Ascorbic Acid + Exanple 8 4.5 / Ascorbic Acid +

Example 3m

[0060] Red Delicious apples and Granny Smith apples were preserved with the fresh produce
preservative as in Example 3a, except that the preservative solution contained 3% ascorbic acid
and 1.4% FeCls,

Example 3n
[0061] Red Delicious apples and Granny Smith apples were preserved with the fresh produce

preservative as in Example 3a, except that the preservative solution contained 2% ascorbic acid
and 0.95% FeCls,

Example 30
[0062] Red Delicious apples and Granny Smith apples were preserved with the fresh produce

preservative as in Example 3a, except that the preservative solution contained 4% ascorbic acid
and 2.28% MnCl,.4H,0.

Example 3p
[0063] Red Delicious apples and Granny Smith apples were preserved with the fresh produce

preservative as in Example 3a, except that the preservative solution contained 4% ascorbic acid
and 0.56% MnCOs,

Table 3

Evaluation of Sliced Red Delicious Apples Preserved
with Fresh Produce Preservative

Example 24 hours 3 days 1 week
(app)

Example 3a 10 10 10

Ascorbic Acid + Li»COs;

Example 3b 10 10 10

Ascorbic Acid + BaCl,

Example 3¢ 10 6 5

Ascorbic Acid + SrCl,

14



Exanple 3] 10 6 / Ascorbic Acid + FeSO Exanple 3k 9.5

6 / Ascorbic Acid + FeSO Exanple 31 7.5 7 4 Ascorbic
w@\200d/0330Bxanpl e 3m 8 8 6 Ascorbic Acid + FeCk BXEDF1084/027638

3n 10 10 6 Ascorbic Acid + FeCk Exanple 30 9.5 9.5 8

Ascorbic Acid + MhCk Exanple 3p 10 10 7.5 Ascorbic

Acid + ML1COB Ascorbic Acid 9 9 6 Untreated appl es

di scol ored wi thin one hour. Tabl e 4 Eval uation of

I IIEU u ATTIT DIII LT rese ThnFr
Exam@r oduce Pr esér vat i ve%ghgﬁTf ay %gy%mays 1 we Slgﬁeek
Evamla 249 10..10..10 ol N 101N
oo TuU—ITuUIU | C r\ul CATOTPTC \) L U 1U
Exampleddy pi ¢ Acid + Exanp o1& 3¢ 10 7 SASCOF,bI C Acit§d5L+ Sr Ck
Ascorbig Agid) e NEH 11 8 5 6 |Ascorbic Acifl + NKUQ _Exdmple 10 4
Example 2scorbic Acid + S {8 4 A
Ascorbic Acid + CuSO4
Example 3f ' 7.5 6 /
Ascorbic Acid + FeCl,
Example 3g ‘ 10 6 /
Ascorbic Acid + FeCl,
Example 3h 10 6 /
Ascorbic Acid + FeCl, ‘
Example 3i 8 4.5 /
Ascorbic Acid + FeSOy4
Example 3j ‘ 10 6 /
Ascorbic Acid + FeSO,
Example 3k 9.5 6 /
Ascorbic Acid + FeSO,4
Example 31 7.5 7 4
Ascorbic Acid + FeCl;
Example 3m 8 8 6
Ascorbic Acid + FeCls
Example 3n 10 10 6
Ascorbic Acid + FeCls;
Example 30 9.5 9.5 8
Ascorbic Acid + MnCl,
Example 3p 10 10 7.5
Ascorbic Acid + MnCOs3
Ascorbic Acid 9 9 6

Untreated apples discolored within one hour.
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Exanple 7 6 / Ascorbic Acid + FeCk Exanple 10 6 /
Ascorbic Acid + Exanple 3h 10 7 6 Ascorbic Acid + FeCk
we2@sptw2B8 5 / Ascorbic Acid + FeSC* Exanpl e 3PCT/0SH04/027638

Ascorbic Acid + Exanple 3k 10 9 6 Ascorbic Acid +
Exanple 31 9 9 6 Ascorbic Acid + FeCk Exanple 3m 10 10
6 Ascorbic Acid + FeCk Exanple 3n 10 10 6 Ascorbic
Acid + FeCk Exanple 10 10 10 Ascorbic Acid + MCk
Exanple 3p 10 10 10 Ascorbic Acid + MiCC>3 Control 10
10 6 Ascorbic Acid [0064] sz{d]eahe untreated G anny
Smth apples and the Red Delilclous apples started to
di scol or ri ght EvaiyationpdSHepdarannyfpithArplesscor e

dr opped to | oviesaryriniwith BeeshBeaduse Beservefiitees af t er

bei ng cut. Exanpl e 4a [0065] Bartlett pears were

Examplecse ved W Th They fheSN BIRJHCcH Pheaer Jat ive as in
Ema;%;&%lp! € Td, eXCeplidnat THg Prese varTve sol ution
Ascorbﬁggc% lﬁ?céf/" ascorbic acid and 1% Li CO|. The results
Example 3b 10 10 10
Ascorbic Acid + BaCl,

Example 3¢ 10 7 6
Ascorbic Acid + SrCl,

Example 3d 10 8.5 6
Ascorbic Acid + NH,Cl1

Example 3e 10 4 /
Ascorbic Acid + CuSO4

Example 3f 7 6 /
Ascorbic Acid + FeCl,

Example 3g 10 6 /
Ascorbic Acid + FeCl,

Example 3h 10 7 6
Ascorbic Acid + FeCl,

Example 3i 8 5 /
Ascorbic Acid + FeSO,

Example 3j 10 6 /
Ascorbic Acid + FeSO,

Example 3k 10 9 6
Ascorbic Acid + FeSO,

Example 31 9 9 6
Ascorbic Acid + FeCls

Example 3m 10 10 6
Ascorbic Acid + FeCl;

Example 3n 10 10 6
Ascorbic Acid + FeCls

Example 30 10 10 10
Ascorbic Acid + MnCl,

Example 3p 10 10 10
Ascorbic Acid + MnCO;

Control 10 10 6
Ascorbic Acid

[0064] Both the untreated Granny Smith apples and the Red Delicious apples started to discolor
right after being cut. The color score dropped to lower than 7 between 5-30 minutes after being

cut.
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shown in Table 5. Exanple 4b [0066] Bartlett pears
were preserved with the fresh produce preservative as

WO pooExziopt e 4a, except that the preservative sPCTIUBZIN4/027638
cont ai ned 4% ascorbic acid and 1.6% BaC . Exanple 4
[0067] Bartlett pears were preserved with the fresh
produce preservative as in Exanple 4a, except that the
preservative solution contained 4% ascorbic acid and

5% Exanpl e 4d [0068] Bartlett pears were preserved
M&%ﬁ%the fresh produce preservative as in Exanple 4a,

[0065eBapt: pehnt weieeprpsersel wathi the fsash usroducecprei@aiatb@d 4k%n Exainple 1a,
ascorbic acid an? 1. 75% Exanmpl e 4e [ 00.39] Bartl ett
exceptialrthe REPEVRFEOIWoR cRptaed s prcadric prigdtidd o L12CO;. The results are

shownPh8SElet i ve as in Exanpl e 4a, except that the
preservative solution contained 4% ascorbic acid and

1.9% Fed . Exanple 4f [0070] Bartlett pears were
Exampleeber ved with the fresh produce preservative as in

oooo SRRl by iSSBbet B b B S SR in maampie 4,
exceptEkaiThé Freddtv iR 6diutiBa Lhhtainkd RSPdsSorBRS RiPARBEEYERa(.t
the fresh produce preservative as in Exanple Ia,

except that the preservative solution contained 4%
Exampleder hi ¢ acid and 0.56% MhCO . Tabl e 5 Eval uati on of

j t t - @SErV | r uge:
r0067LB LR At Ele ek CRECRE B0 rbuce BRI Rin Fyample 42
exceptliBatGhdpeedrbativeolution nontknadpt casddrbiOacida®l BSASKrO1HH;,O.
Acid and Exanple 4c 9 8 5 Ascorbic Acid and Exanple 4d

Examglﬂz de 6
[0068] Bartlett pears were preserved with the fresh produce preservative as in Example 4a,

except that the preservative solution contained 4% ascorbic acid and 1.75% FeSOa.

Example 4e
[0069] Bartlett pears were preserved with the fresh produce preservative as in Example 4a,

except that the preservative solution contained 4% ascorbic acid and 1.9% FeCls.

Example 4f
[0070] Bartlett pears were preserved with the fresh produce preservative as in Example 1a,

except that the preservative solution contained 4% ascorbic acid and 2.28% MnCl,.4H,0.

Example 4g

[0071] Bartlett pears were preserved with the fresh produce preservative as in Example 1a,

except that the preservative solution contained 4% ascorbic acid and 0.56% MnCOs;.
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Ascorbic Acid and Exanple 4e 10 10 10 Ascorbic Acid
and Fed Exanple 4f 10 10 10 Ascorbic Acid and Exanple
W@ 003023002 5 Ascorbic Acid and ML1CO3 Control 1BCBUS2004/027638
Ascorbic Acid [0072] The col or score of untreated cut

Bartlett pears dropped to lower than 7 in 4 hours
after the pears were cut. Exanple 5a [0073] Hass
avocadoes were preserved with the fresh produce
preservative as in Exanple la, except that the
preservative solution contained 9.3% ascorbic acid and
5.7% The results are shown in Table 6. Exanple 5b

[ 0074] Hass avocadoes wer eTq;lﬂeServed with the fresh

pr oduce preservat v except that the
preservative s tbgl ‘ﬁgg gﬁjg%réor bic acid and
3. 8% Exanpl e 5 reF@U \‘i ESCINBHEC pr eser ved
with the fresh produce preservative as in Exanple 5a,

oveant that +han nrgcgr\la+|\1r\ onl it r\r\nf 'JI I"\Q_DI 10 20/
cCpt tAat tHHe—pr=t L‘a ot U . 0

Examﬁ@r‘nr bic acid and 4.8% Ex 1‘% 5d.4 l-l.:.W@ek
Examplgdgadoes were preserved W h the ¥ esh %r%duce
0

Ascorlje doet aultieOas i n Exanplle 5a, except that the
preservative solution contained 6. 8% ascorbic aci/d and
Exampide 480 Exanpl e 5e [0077] HasK) avocadies wer|eg.preserived

Ascorbit 1ARid &1 Bd4@sh produce preservative as i n Exanpl g 5a,
except that the preservat|ive sol ution contai ned 8%

W% r—eq;& Tabt g Eval uagi omnmof
Avocadoes Preserved with Fresh Producle
scorbip LR Wi i

A

Example 4d 10 9 6
Ascorbic Acid and FeSO,

Example 4e 10 10 10
Ascorbic Acid and FeCls

Example 4f 10 10 10
Ascorbic Acid and MnCl,

Example 4g 10 10 5
Ascorbic Acid and MnCOs;

Control 10 6 /
Ascorbic Acid

[0072] The color score of untreated cut Bartlett pears dropped to lower than 7 in 4 hours after the

pears were cut.

Example Sa
[0073] Hass avocadoes were preserved with the fresh produce preservative as in Example 1a,

except that the preservative solution contained 9.3% ascorbic acid and 5.7% MnCl,.4H,0. The

results are shown in Table 6.
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Exanple 1 day 4 days 1 week Exanple 5a 10 10 10

Ascorbic Acid + Exanple 5b 10 9 7.5 Ascorbic Acid +
wex@sptw25c 8 8 8 Ascorbic Acid + Fed Exanpl epGHUS2084/@7638

Ascorbic Acid + Exanple 10 10 7 Ascorbic Acid + 6%

Ascorbic Acid control 6 / / 7% Ascorbic Acid control 7

6 / 8% Ascorbic Acid control 85 6 / [0078] The

untreated, control Hass avocadoes started to discol or
rng t after being sliced. The col or score dropped to

r than 7 within 1-2 hours after slicing. Exanpl e 6a

[0074] [FRRY Qo&dbeethetdamsscvedicwilbele Feste prodase presetvativehast ineExample Sa,

fresh produce preservative as in ampl e | exce
except gk heresepyaby s FURBPY LRSSk ¢ o BERTDR Fadpnssefadtthareo.
acid and 3.5% potassium chl oride. For control, a 7%

Exampie § rbic acid solution was used. The results are shown
——[rﬂn—gabl e 7. Exanple 6b [0080] Sliced Hass avocadoes

[0075] izse apo@dleesy warapreservddewith dbth figsto dipslacg presenvotiita gseingBxample Sa,
[ | , t that td | 4t |
oo R0 SUEET b AR B R AT

and 0.5% cal cium chl ori de. Exanple 6c [0081] Sliced

Examplé3d avocadoes were preserved with the fresh produce
preservative as in Exanple 6a, except that the )

[0076] Hlass avoeadpoe Wetst resesYRdc Wih dhe: digst Pliag pEsevativecpyin Example Sa,

o . e : o ; i
cxon R UPBLERTHUTSSE KA eahe il oo,
with the fresh produce preservative as in Exanple

Example Se
[0077] Hass avocadoes were preserved with the fresh produce preservative as in Example Sa,

Exam

except that the preservative solution contained 8% ascorbic acid and 3.5% FeSOs.

Table 6
Evaluation of Sliced Hass Avocadoes

Preserved with Fresh Produce Preservative

Example 1 day 4 days 1 week
Example 5a 10 10 10
Ascorbic Acid + MnCl,

Example 5b 10 9 7.5
Ascorbic Acid + MnCl,

Example 5¢ 8 8 8
Ascorbic Acid + FeCls

Example 5d 8 8 8
Ascorbic Acid + FeCls

Example 5e 10 10 7
Ascorbic Acid + FeSO,

6% Ascorbic Acid control 6 / /
7% Ascorbic Acid control 7 /
8% Ascorbic Acid control 8.5 6 /

[0078] The untreated, control Hass avocadoes started to discolor right after being sliced. The

color score dropped to lower than 7 within 1-2 hours after slicing.
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6a, except that the preservative solution contained 7%

ascorbic acid, 1% potassium chloride, and 2% cal ci um
w@hdosrae2 Exanpl e 6e [0083] Sliced Hass avocaPlOEES2404/627638

preserved with the fresh produce preservative as in

Exanpl e 6a, except that the preservative solution

contai ned 7% ascorbic acid, 2.5% potassium chl ori de,

and 0.5% cal cium chl oride. Table 7 Evaluation of Sliced

Hass Avocadoes Preserved with Fresh Produce
EX—ﬂ-nl'%-lf—g%ervatlve Exanpl e 1 day 2 days 4 days 1 week
[0079] Btiesd HassOevoddtlot O whie Iﬁeferﬁdm&dsh profivicel pres@vatise as in Example

A 1 i
chlond%h Iggg}r é?cbt o §S| fik @cﬁc 3Qd 10wl or @a@ ued® AheTERIO & sh6wH inf Table 7.

Iorlde + 2% Cal ci um Chl ori de Exanple
6d 10 10 9.75 9.5 7% Ascorbic Acid + 1% Pot assi um

Examglbbbri de + 2% Cal ci um Chl oride Exanple 6e 10 10 10 8.5

% rbic id + 2 5% :
o001 e Eifcnpsrfont vt B B QrfE Bl e ps in Example
6a, exc%ﬁ?’ffm the/RedPRBEE sHhEbe cOuanRel Y akagbicvrld 3%§htedsmm chloride,
h tap water to renove dirt. The potatoes were then
andOE;%ealemnaddm@IdQ:ed into about 0.5 inch 0.5 inch size
cubes. The diced potatoes then rinsed with tap water

xamt o senove surface starch and drained for 2-3 mnutes.
——Eéﬁé—dl ced potatoes were

[0081] Sliced Hass avocadoes were preserved with the fresh produce preservative as in Example
6a, except that the preservative solution contained 6.5% ascorbic acid, 1.5% potassium chloride,

and 2% calcium chioride.

Example 6d
[0082] Sliced Hass avocadoes were preserved with the fresh produce preservative as in Example

6a, except that the preservative solution contained 7% ascorbic acid, 1% potassium chloride, and

2% calcium chloride.

Example 6e
[0083] Sliced Hass avocadoes were preserved with the fresh produce preservative as in Example

6a, except that the preservative solution contained 7% ascorbic acid, 2.5% potassium chloride,

and 0.5% calcium chloride.
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then inmmersed into a fresh produce preservative
sol ution that contained 4.0% ascorbic acid and 1.43

worenngarsese chl ori de,

excess solution was drained for 2-3 m nutes.

treated potatoes were packed with 3 m
bags and the bags were heat sealed and stored at 2-5 C

for observation. For conp
treated with a sol ution t
acid and 0. 33% sodi um chl

ari sion,

ori

pot at o

for 60 seconds to 120 secptESZN4027638

The
pol yet hyl ene

es were

bIES ntalned 4. 0% ascor bi c
Ae or 4. 0% ascorbic acid

A alafioh SOSliceMHES ROHRHBes PrBfrveIStith Bregh ProdledPrds&ivative
Tabl e 8. Exanple 7b [0085] Sliced Russet potatoes were

Exampleeserved with the fresh

pr ésluce

pdsser V

o dae as| 1 Week

Exampi&@np! € 74, except that ©

0 n 0 al
2mWW%W%%

hﬁ)pres
cid and

I Slice

eryative
1.43% f

d Russet

gpluti o
errous

pot at oe

.5

E th—the—fresh
Xam le 7a,

6:5% clsie i A8 £5 550 polatdtimey

A5P1EM,
Chloridg Hnf-p feCal ﬁymmn [008

dJUULa

pres
cid and
71 _Slic

eSetrv
ervative
2.36% D1

ed _Russe

S were
.
qutioﬁ;S

arium

t _pot ataes

oty rt o
Cl]; Ve ddS

Examplefe preserved with the ffr
6.5% i AscBsbagrpicad 7a ] .56k Pofrssi
Chlorident2& Geltivdn Qtdoasleor bi ¢

¥sh pr
t the p
ci d and

oduce pr

reservat
1.78% s

&5é¥vat i MR as

ive sol ution
tronti um

ExamplBb@ri de. Exanple 7e [008
7% WEoRLiB" ARRY \edidy tPdtdsfiBmf
Chloriti8 + ¥R tRIcfund EnioeeePt th

i

8jo Slic
resh pr
the p

e Russe
oduce pr
reservat

to.pot at 0ess
eservatijve as

i ve sol ution

Exmn@gg dIHBU A 0% ascorbic
7%

[l
drll

8 Sli

o 5%‘:&5&024 é‘) }e r %% ‘E%?FSP'W{; X

firesh pr

O 849 S|t
ced Russ
oduce pr
r eservat!
®. 48% |

Contrelont ai ned 4. 0% ascor bi ¢ 2107 d and
Slic

7% As¢urbieiAded Exanpl e 7g [ 0090]

et pot at

dﬂlllun 85
pot at|o€es
eservatijve as
. "y
i/t hi um |/)

ed Russe

t _pot at ges

were preserved with the fresh produce preservative as

Exampl 7axanpl e 7a,

then peeled and diced into about 0.5 inch x 0.5 inch size cubes. The diced potatoes then rinsed
with tap water to remove surface starch and drained for 2-3 minutes. The diced potatoes were
then immersed into a fresh produce preservative solution that contained 4.0% ascorbic acid and
1.43 manganese chloride, for 60 seconds to 120 seconds and excess solution was drained for 2-3
minutes. The treated potatoes were packed with 3 mil polyethylene bags and the bags were heat
sealed and stored at 2-5°C for observation. For comparision, potatoes were treated with a

solution that contained 4.0% ascorbic acid and 0.33% sodium chloride or 4.0% ascorbic acid

and 0.6% sodium carbonate. The results are shown in Table 8.

Example 7b

[0085] Sliced Russet potatoes were preserved with the fresh produce preservative as in Example

7a, except that the preservative solution contained 4.0% ascorbic acid and  1.43% ferrous

chloride.
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contai ned 4. 0% ascorbic_acid_ and 0.42% it hi
[0084]. WhelsRusset potatoes were washed with tap water to remove

lcﬂpt The potatoes were



Exanpl e 7h [0091] Sliced Russet potatoes were

preserved with the fresh produce preservative as in
wEx@sptw27a, except that the preservative sol up€DIS2004/027638

cont ai ned 4. 0% ascorbic acid and 0.84% pot assi um

chl oride. Exanple 7i [0092] Sliced Russet potatoes

were preserved with the fresh produce preservative as

in Exanpl e 7a, except that the preservative solution

ai ned 4.0% ascorbic acid and 1.1% potassi um
Eﬁm‘@l@g’%r bonate. Tabl e 8 Eval uati on of Sliced Russet

[0086]F8licet RessdPpetatiey adranpickeriedwith Ricofieshepr&ities erasatviatiee as in Example

Exanpl e day 2 day 5 day 9 day.1 16 a 7a 1l )
Ta, exgept1thats ghe) gresenyeqves soRBR cae'aaleﬁ %8%3 2599 a@l and 2:96% barium
chloriden! oride Exanple 7 1 1 1 1 1 4.0%Ascorbic Acid +

1.43% Ferrous Chl oride Exanple 7c¢c 10 10 10 10 10

Ascorbic Acid + 2.36% Bari um Chl ori de Exanple 7d 10 10
Example 7d0 10 Ascorbic Acid + 1.78% Stronti um Chl ori de

le 7e 10, 9.5 9 7 7 As [ L d 0. 84% . .
100871 AR 5 BA P et BT TRRG AR Lol 53 PrO Es G et g i Brample
7a, exO6gtahat Be43%6ckiatiRE WalEoh QonthenddXA0W scbfbid QeiiOadd 1988 strontium

chloride.

Example 7e
[0088] Sliced Russet potatoes were preserved with the fresh produce preservative as in Example

7a, except that the preservative solution contained 4.0% ascorbic acid and 0.84% strontium

carbonate.

Example 7f
[0089] Sliced Russet potatoes were preserved with the fresh produce preservative as in Example

7a, except that the preservative solution contained 4.0% ascorbic acid and 0.48% lithium

chloride.

Example 7¢g
[0090] Sliced Russet potatoes were preserved with the fresh produce preservative as in Example

7a, except that the preservative solution contained 4.0% ascorbic acid and  0.42% lithium

carbonate.

Example 7h
[0091] Sliced Russet potatoes were preserved with the fresh produce preservative as in Example

7a, except that the preservative solution contained 4.0% ascorbic acid and  0.84% potassium

chloride.

Example 7i
[0092] Sliced Russet potatoes were preserved with the fresh produce preservative as in Example

7a, except that the preservative solution contained 4.0% ascorbic acid and 1.1% potassium

bicarbonate.
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Ascorbic Acid + 0.42% Lithium Carbonate Exanple 7h 10
10 10 10 10 Ascorbic Acid + 0.84% Pot assi um Chl ori de
WE2@E023927 |

10 Ascorbic Acid + 0.33% Sodi um Chl ori de Conparative
Solution 10 10 10 9 7 Ascorbic Acid + 0.6% Sodi um
Carbonate Untreated Control 6 4 4 4 4 Exanple 8a
[0093] Celery was washed with tap water to renove dirt
and soil, sanitized with 100-150 parts per m'IIion
sodi um hypochlorite vvate&T Iorlne vvater) for

1%

2o bR R S e

enc

10 10 10 10 8 Ascorbic Acid + 1. 19%CT/US2004/027638
Pot assi um Bi car bonat e Conparative Solution 10 10 10 10

AR, ?gﬁ&? iy

long by 0.25-0,.30 inch wide sticks, sanitized with 100
Exampiarts per nillion ¢idagRi ne wdagps for | dapdnut o daydl2 henday 16
Examplt7ai ned for 2-3 minubes. The¢lBel ery s$i@bDcks werkd then | 10
4.0% iARERbRedAtiAt o al@Beservative sol ution containing 3.52%
Manga&%&@hﬂirﬁeam d and 1.97% manganese chloride-4H2 , for
Examp i gm SIS t The t Ergd. C?; qryI stlt;:]blq vverg rpm_edh 1

acked int¢ polye ene bags iC
4.0% %b% Ag}dhel#atelsé%gl ed and stofedyat 22 5 C T%e resuItJ;
Ferrous HiOUY% wai-n—TFable19——Exanple-85—0094] —SH-eed—cetery
ExamPl§t7°cks Wer e preser \;&9 with tﬂvg fresh B oduce 100 10
Ascorbigr A&ir Vat-P46 Bariym |Exanpl e 8a except |that the
Chlorider eservati ve sol utijon contailned 3.52% ascorbijc acid
Exampirid 1. 26% f errous gHioride- |88 O Tahll@ 9 Eval Uation |10
Ascorbfef SHAtded €el er.y8%t|i cks Pregserved wi tth Fresh |Produce
Strontilth €hidriRL | ve
Example 7e 10 9.5 9 7 7
Ascorbic Acid +  0.84%
Strontium Carbonate
Example 7f 10 10 10 10 10
Ascorbic Acid + 0.48% Lithium
Chloride
Example 7g 10 10 10 9 8
Ascorbic Acid + 0.42% L1th1um
Carbonate
Example 7h 10 10 10 10 10
Ascorbic  Acid +  0.84%
Potassium Chloride
Example 7i 10 10 10 10 8
Ascorbic Acid + 1.1% Potassium
Bicarbonate
Comparative Solution 10 10 10 10 10
Ascorbic Acid + 0.33% Sodium
Chloride
Comparative Solution 10 10 10 9 7
Ascorbic Acid + 0.6% Sodium
Carbonate
Untreated Control 6 4 4 4 4
Example 8a

[0093] Celery was washed with tap water to remove dirt and soil, sanitized with 100-150 parts

per million sodium hypochlorite water (chlorine water) for 1 minute, and the excess chlorine
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Exanple Day 2 Day 6 Day 9 Day 14 Exanple 8a 10 9.5 8 4
Ascorbic Acid + Manganese Chl ori de Exanple 8b 10 9 6 4
wa\s@sndoe2 Aci d + Ferrous Chloride Untreated coP€T/Ob®046027638

4 4 4 Exanple 9a [0095] Sliced Celery Sticks were
preserved with the fresh produce preservative as in
Exanpl e 8a except that the preservative sol ution
cont ai ned 4. 0% ascorbic acid and 1.18% bari um

chlqgride.. T resul ts,are shown.in T e 10, ,EX | e
water §3s Bt o803 BETES) 38 C8eRORET e s fRLCaDL RTRE py 0.25-030
inch WitleSHcl, Gehified Whe100apirkep&SmillofcAliRing WatelekstePlminute and then
that the preservative solution contained 4.0% ascorbic

drained dfor 2z ninutest oslhe reghry shskshiverei then immesedxiateph @reservative solution
contai%jgg%@%"{?la' c?o%’ic%%ideﬁr}/d S:l .'991%3m éa%e%(glﬁgfﬂee-gﬂ\{btﬁr t?.bf minutes. The
res oduce preservative as tn anpl e’ 9a“except

treated Béléryt stk mesediaiticd Vior 3G thliutes, ackedi inRdpalyQiylase bidsi which were

aci d and 0.84% strontium carbonat e. _Examljl e 9d [0098]
then hegtisealed ond dorgd 8t -6l T wsHiscse sy Wi kable he fresh

produce preservative as in Exanple 9a except that the
ExamBle8f£r vative sol ution contained 4. 0% ascorbic acid and
———g—% Yo | i thiumchloride. Exanple 9e [0099] Sliced
[0094]CGBlieed\ceBry sticks werepssavet wihl the frésht freddceguésepiativeleein Example 8a

eservative.as in. Exanpl.e 9 cept. that, t he .

excephEeEH Vi E S rolcn RBRIRe: DaAT FSGUR S U BAcL 200 ferspip choride-
6H,0.0. 84% i thi um carbonate. Table 10 Eval uation of Sliced

Celery Sticks Preserved with Fresh Produce

Preservative Exanple Day 2 Day 5 Day 8 Day 12 Exanpl e

9a 10 10 8 7

Table 9
Evaluation of Sliced Celery Sticks Preserved with Fresh Produce Preservative

Example Day 2 Day 6 Day 9 Day 14

Example 8a 10 9.5 8 4
Ascorbic Acid +
Manganese Chloride

Example 8b 10 9 6 4
Ascorbic Acid + Ferrous
Chloride

Untreated controls 6 4 4 4

Example 9a
[0095] Stliced Celery Sticks were preserved with the fresh produce preservative as in Example 8a

except that the preservative solution contained 4.0% ascorbic acid and 1.18% barium chloride.

The results are shown in Table 10.

Example 9b
[0096] Sliced Celery Sticks were preserved with the fresh produce preservative as in Example 9a

except that the preservative solution contained 4.0% ascorbic acid and 1.51% strontium chloride-
6H,0.
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Ascorbic Acid + Barium Chloride Exanple 9b 10 10 8 7
Ascorbic Acid + Strontium Chloride Exanple 9c . 8.5 8
w(@ 2005033022 bi ¢ Acid + Strontium Carbonat e ExanpP@I/882000027638
9.5 6 6 Ascorbic Acid + Lithium Chloride Exanple 9e 7
6 5 4 Ascorbic Acid + Lithium Carbonate Untreated 9 8
6 5 Exanple 1Qa [00100] Whol e nushroons were washed
wth 0.25% sodi um carbonate solution for 30 seconds to
renove dirt and then drained for about 20 to 30
Exam nds. The nushroons were then imrersed into a fresh

[0097] FSIE:%@ Uéﬂﬁ}r S8cI&a e bRRerw o iviththdFesh (R8RS PREseHAL A€ hflin Example 92
63% | it hi untarbonate for 30 seconds; excess

exceptsthamheopreamaweas%@rf gpntpingd .06t essorbIh acid angt ed0.84% strontium
shroons were then transferred to perforated plastic
htai ners, placed in paper bags, and stored at 2-5 C.

For conpari son, whole nushroons were treated with a
Examplelodt i on t hat cont ai ned 4 O% ascorbic acid and 0. 8%

sodi y arhonate or cont 0% orbic aci.d and
1009818 ipet S ery, Sy 4 PHSST R PR DD ARG G LS Bblp Examuple 9a
except?lé% ?l?é&%r%%lifatwyg uli&® %ﬁtﬁn@& £.05086 bidaci@l® 0.48263Mh& chloride.

Whol e nushroons were preserved as in
Exanpl e 10a except that the fresh produce preservative
Examgple|%t i on cont ai ned 4. 0% ascorbic aci d and 1.1%

o010 D SEPRF e BRATRL, Bl ARRL 0 gy o gramte

except!tha thd BreferpdtRe yekR ik esahiad 108 s00ibid id araht@R4P8ditkiuf¢arbonate.
ascorbic acid and . 0% pot assi um car bonat e.

carbong%

Table 10

Evaluation of Sliced Celery Sticks Preserved with Fresh Produce Preservative
Example Day 2 Day 5 Day 8 Day 12
Example 9a 10 10 8 7
Ascorbic Acid + Barium
Chloride
Example 9b 10 10 8 7
Ascorbic Acid + Strontium
Chloride
Example 9¢ . 8.5 8 7 7
Ascorbic Acid + Strontium
Carbonate
Example 9d 10 9.5 6 6
Ascorbic Acid + Lithium
Chloride
Example 9¢ 7 6 5 4
Ascorbic Acid + Lithium
Carbonate
Untreated 9 8 6 5

Example 10a
[00100] Whole mushrooms were washed with 0.25% sodium carbonate solution for 30
seconds to remove dirt and then drained for about 20 to 30 seconds. The mushrooms were then

immersed into a fresh preservative solution containing 4.0% ascorbic acid and 0.63% lithium
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Exanple 1Qd [00103] Wol e nushroons were preserved as
in Exanpl e 10a except that the fresh produce
w@e@smeeipat i ve sol ution contained 4. 0% ascor bi cP@DUS20841627638

0. 8% pot assi um hydr oxi de. Table 11 Eval uati on of Whol e

Mushroons Preserved with Fresh Produce Preservative

Exanple day 2 day 5 day 7 day 9 Ascorbic Acid +

Lithium8 7 6 5 Carbonate Ascorbic Acid + Strontium
carbonteSor 36 sdcofid§;ax &8 abRtiAE $AE B finAClod 293 BAMASS| n{e t9ea§ad8mushrooms

8 7.5 Carhonate Ascorbic Acid + Potassium9
were thipofiansfemed do mﬁw@fqd\;éassé|cemiatmrs,4\§ka§¢clﬂrx:p@e8b5gssa@ stored at 2-5°C.

ro oy, TSR0 SRR YO B FFAREPL 5 i

acid and 7E3%ngoliink batédund 6r Emtathal4. e%pa\sesrbid @d fallid) 016% sodium hydroxide.
bl em shes or brui were rinsed wt

Untreafedifnpshpooms, g uaieiﬁﬁoqoaﬁphy g Fesyls tig S%Wm Eﬁblﬁ ali ng
100 parts per mllion available chlorine, for two

Examplelgbes. then peeled, cored, and sliced. The sliced
a €s were dipped into a fresh produce preservative

p
[001013 0| ut i Wholehmushroomsii werd BestP®dsay anthxampdes dOa baxtent thhe the fresh
odu res sol t| 0 | 12%
produc SRARHRE MG G EEH 5 B B 04 VA5 rugtiarbonate

seconds. The appl es were then drained in a colander

xamﬁlelloene m nute. The apple slices and the col ander were
ZEI aced_in 500 mcron plastic bags from SunSct
[00102b5c kagVhgle Bideematwore Magredaiyin dxaspledfp ecmisthat the fresh

produc@&%seﬁlf Qﬁ%&%ﬁ?ﬁned\ﬁ"é% sObiE Qc@%ki Og?gg?btgssgﬂ'ﬁ carbonate.

astic ag Was Temoved and wel ghe
conparison, simlarly prepared apple slices were
Exampledf8dd i n one of several solutions that contained

ither; 4. 3% ascorbic acid and 1. 139 CO
[00103f o i +Vbole| rugfirooms oegs \Bresendetiu &t S%‘I%‘P AS%fe';{g%gthhatmthe fresh
producB peRERPe SHTIIGH dhRinddaVd Ascorbic acid and  0.8% potassium hydroxide.

Table 11
Evaluation of Whole Mushrooms Preserved with Fresh Produce Preservative

Example day 2 day 5 day 7 day 9
Ascorbic Acid + Lithium | 8 7 6 5
Carbonate

Ascorbic Acid -+ Strontium | 9.5 7.5 7 7
Carbonate

Ascorbic Acid + Potassium | 9.5 8 8 7.5
Carbonate

Ascorbic Acid + Potassium | 9 6 6 6
Hydroxide

Comparative Solution Ascorbic | 9 8.5 8.5 7.5
Acid + Sodium Carbonate

Comparative Solution Ascorbic | 9 6 6 5
Acid + Sodium Hydroxide

Untreated Controls 8 7 7 7
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a pHof 7.2; or a 5.3%ww solution, of 4.12% ascorbic
acid and 1.17% cal ci um carbonate,; or 6% ascorbic acid
whanwshzgo22 pH of 2.3; or 48g ascorbic acid, 48gPCI/U81004/027638

acid, 16 g Cad and 48g Nad in 800 g water, with a pH

of .2; or 6% wwcitric acid and 6% w w ascorbi c acid;

or 4.64% sodi um ascorbate having 4.13% ascorbic acid

and 1.18% NaCo . The results are shown in Table 12.

Exanple |ib Branm ey apples were preserved with the

Example® $1a WheUBRnIEE SESINATLY $roa$ bldhihed ttﬁﬁi:egé% vg%&?ﬂfsed with water,

.that the apple slices were dipped into ) _ .
sanitized vitisa sadivm dopeshilarite selstiorphating E0paztserey adillive available chlorine, for

oo sl 8 SISt 068 5 80 30 oSt P e

preservatb@hsoRitaUbet EInesRsd/ Sl DYestionbiil &cdrbhte? ﬁlehfres_'ﬁzpr%u%“preservative
c

.hr 191hr 335 hr. Caonparative Solutions Ascorbic Aci
solutiqge eJHAAG! Brldwh 2peariie Aculoendal . 79%1 Su6Qs, Fuuaboyt 38t ileseconds. The

Fj ' ' .scarded-at 191 brown hours
solef YEO R RO NS 80 L hg6ahdE 10, Bk SEQ B e wer
placed?® 300 HReréw pB4tihbagsProrhiSuaSE Puckadihg, rdt&é&??ﬁ@hfl’)_d §f7drﬁhted several
. Bro tj ssue through Acid browning sone slices Texture
times gyer %“1 SS6Y ?Fﬂgéxf {"?at Jhich '@gﬁtefi & thsplastic pagpas Jemqyes end weighed.

rubbery rubbery Water (g) 10.00 9.00 9. 8‘;) 13 97 7.46

010%- 85 GRdrCéomp s&,rﬁﬁﬁlﬁrl@? NEWIé MAh&d f 1
10 ?’ext ure Fi rmalgii%r m FirmFi r%algéiar I}V\é\?g(r;é;?l( g% @é‘% 51.r18c§le ot severa
soluticgs 5 ghayy cogfained zither3 34.4% asorde ecidi and 1.13% hydrated MgCOs, specifically

4MgCO;.Mg(OH),5H,0 or a 5.0% w/w aqueous solution of calcium ascorbate dihydrate, having

a pH of 7.2; or a 5.3% w/w solution, of 4.12% ascorbic acid and 1.17% calcium carbonate,; or
6% ascorbic acid having a pH of 2.3; or 48g ascorbic acid, 48g citric acid, 16 g CaCl; and 48¢g
NaCl in 800 g water, with a pH of 1.2; or 6% w/w citric acid and 6% w/w ascorbic acid; or
4.64% sodium ascorbate having 4.13% ascorbic acid and 1.18% NaCos. The results are shown
in Table 12.

Example 11b Bramley apples were preserved with the fresh produce preservative as in Example
11a, except that the apple slices were dipped into the 5.02% potassium ascorbate fresh produce

preservative solution containing 4.3% ascorbic acid and 1.62% K,COs.

Table 12
Evaluation of Sliced Apples
Preserved with Fresh Produce Preservative

Example 4 hr 28 hr 52 hr 94 hr 191 hr 335hr.

Comparative

Solutions

Ascorbic Acid Becoming brown  (discarded at 191
soft hours)

Texture Firm Firm becoming soft (discarded at 191
brown hours)

Water Released (g) 6.78 5.34 4.19 2.94 2.63
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Acid and 1.17% Cal ci um Carbonate Texture FirmFirm
FirmFirmWater (g) 6.95 6.28 5.34 4.60 2.78 1.86
weEx@sptw22ta Still white Texture Soft, Soft, SoPCT/USDL/027638

Soft & rubbery rubbery rubbery rubbery rubbery Water

(g) 18.04 25.94 28.52 31.92 39.04 34.71 Sodi um

Ascorbate Internal browning on sone Texture FirmFirm

FirmFirmF rm Sone |Internal browning, soft, where
Examph OWn \\at e4 htg) 6285 6. 732 6 67 94 1B 4. OB9Bhr’ 7 335 hr.

Magnesi um Good Good Good Good Good col or Ascorbate

Citric/ £Qbfic col or col or col or Pr eservggrﬁé/e Texture Fdeﬁrﬁlgsﬁéthrough

. rmFlrmFlrmand crlsp Wt er (i, 47076
‘%exins 73 2.17 Presery, ve %ﬂﬂ,ltl osss brosdtﬁnes%gch
?Fhrough out Ascor e sI | gfs Prx rvatlh/%b’TI%,xture q:tl

irmFrm 5 3. 65

Water (g) g2 Stron@-h& 91ter brov§n g Asc%46ate 645 .

Calciurpr AscorRatg | ve Good condition

Dihydrate

Texture Firm Firm Firm Firm Firm

Water (g) 6.84 5.88 5.56 4.00 2.67 1.33

4.12% Ascorbic
Acid and 1.17%
Calcium Carbonate

Texture Firm Firm Firm Firm

Water (g) 6.95 6.28 5.34 4.60 2.78 1.86

Example 4a Still white

Texture Soft, Soft, Soft, Soft, Soft & rubbery

rubbery rubbery rubbery  rubbery

Water (g) 18.04 2594 2852  31.92 39.04  34.71

Sodium Ascorbate Internal browning on
some

Texture Firm Firm Firm Firm Firm Some Internal
browning, soft, where
brown

Water (g) 6.58 6.74 6.67 4.87 4,08 3.77

Magnesium Good Good Good Good Good color

Ascorbate color color color color

Preservative

Texture Firm Firm Firm Firm Firm and crisp

Water(g) 6.54 7.07 6.43 4.75 3.73 2.17

Preservative

Solutions

Potassium brown through out

Ascorbate slices

Preservative

Texture Firm Firm Firm Firm Soft

Water (g) 7.65 6.97 717 5.82 3.65 1.82

Strontium No internal browning

Ascorbate

Preservative

Texture Very Very Very Very Very Firm, crisp

Firm Firm Firm Firm
Water (g) 7.96 4.99 9. 3.98 3.07 2.08

* control apples were cut before evaluation
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Texture Very Very Very Very Very Firm crisp FirmFirm

FirmFirmWater (g) 7.96 4.99 9. 3.98 3.07 2.08
weoeonwsnzdo2appl es were cut before eval uati onExanptBUIRA4/027638

Bram ey apples were preserved with the fresh produce

preservative as in Exanple 1la except that the

preservative solution contained |lithium ascorbate. The

I ithium ascorbate solution was prepared by adding 7.35

Examplé 895 Bhmldyldpbliviend @@Q@*«&i WH D &h RS pRdsBivati@Cdsdn Example
to 800 tl(;lrarrs wat er . reservative solution had a

11a exedpt 3hat. F@@qs@saaum rsol@@n@&pmg@ﬁd ldbigme asporhates ke élthwr% ascorbate

. pl d |
oo O S5 TR LA 1 B M i
800 g&ﬁ%ﬁbﬂ%@pﬁ%e&aﬁﬁ@i&u&fn hhalaQJHmf fa3corbate di hydrate

and 800 grans water with a pH of 7; a 5. 3%vv/w

tion of cal cium ascorbate_containin anF .
(0010857 1 Fo PRMPBATISYNOAPDIS FicES Waled o EnpR et ah o aRve solutions:

as. O%%@Tﬁ%&%ﬁg tRuGoR6E galélﬁmsggoﬁﬁ@rfﬁh}y@h% rcoi’ﬂaﬁﬁné‘ 4PH %ﬁms of calcium

conparative sol ution, containing 48g ascor
ascorbaeidihyd#fg anidt $00c gmnisdwatet “gth@(ﬁH od gy aNé@% aie M@l@ of calcium

wat er. wWi.t h Hof 1.2 tlveslutlo
ascorbale, FPRHTLE 4 S5 B oF aﬁnﬁﬁlﬁ g%ag a‘ﬁms°oa3‘?°d’rar¥e and 35 grams
ascorbi%aa[clﬁp R28B0 ?mﬂﬁ FHerdwiR rabe G¥C5 8, a%;ﬁfa%ﬁé S6BltRh, containing 48g
havi ng a ; a conparative solution of calcium

ascorbigsasid, bﬁbﬁgecmaaldh |1§gg €alh, §Bamkr@randaBd gnvvelsr Batae @H of 1.2; 2
compaléagﬁ,% gsfgl? P@ (E}C g%c%qba% %n{a?mgg%ﬂﬁa a8 P socﬁ‘um carbonate 35

crum SCOI‘b e cont al ni

grams 9scBFbig23ids 800 gﬁ@ixsﬁ‘wwﬁt taving agite of 83B; gr cadmpaaamrsblmlon of calcium
acid, and 765 grans water; a conparative sol ution
ascorbafa GABIAS 350 rasame of oFIGIHTR FIDYINE 1 EREISOISCRPH %ﬁl@dand to 800

grams %%rx] egl; ﬁxﬂb&%ﬁ@@ Q@&ﬁ xf%é%ﬁ'ﬂg% %§&%£é ‘Eoﬁtﬁnﬂl 995 Glaltfof calcium

a conparative sol tGtion
carbonffe, 23 gfana;sasomﬂbai azmd: cant] &i6h| gnag;n@@a@r;aamwaiml solwiondof magnesium

o GRS S EREULE 108 SR LS w5
grams Eéc\s ic -J;E‘iﬁ ¥ egllah% W4t6r, BEAKE a éﬂ{aa—ﬁ@ he ahd-a d:e?ﬁﬂﬁpitﬁre]sgﬂltlon of zinc

ey app were preserved as in Exanple
ascorbete coptairtitg 85 ghrmpasesio adid, Vi ’é%guamsam%mbcmatﬁe@ndl@ﬁgrams water,

with a%%]gont]sgq,gf ?&g@ I u %F\%I%{Fgg gva:l)tﬁ‘t# 05%3%9 e Fa)?%é\i e bﬁl‘t:s ﬁ'g ]gqjy/n in Table

13. potassi um ascor bate sol uti on. Exanpl e 12cB ram ey
appl es were preserved as in Exanple 12a, except that
reservative solution contained 14. 68 grans_of
E__plmzﬁtxam Bumlexpprlpaivere mssegvealn@s wskemle 148 %Ceﬁts@afgthe preservative
f e B BrAasofid Wid, 765
solu’ao%lt crogltiatm%i?n‘f% 2% Cé}gn? of s%‘.ﬁl& PABYE %r S 1 grams

water, having a pH of 6.8 to provide a 5.2% potassium ascorbate solution.

Example 12c¢Bramley apples were preserved as in Example 12a, except that the preservative
solution contained 14.68 grams of strontium carbonate, 35 grams ascorbic acid, 765 g water,

having pH of 5.3, to provide a 5.44% % (w/w) strontium ascorbate solution.

Example 12d_Bramley apples were preserved as in Example 4, except that the preservative

solution contained 3% (W/v) barium ascorbate. The barium ascorbate solution was prepared by
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Exanpl e 12d Branl ey apples were preserved as in
Exanpl e 4, except that the preservative sol ution
w@oovsaier 3% (w v) barium ascorbate. The bar i RET/US2004/027638
ascorbate solution was prepared byadding 19. 62 grans
of barium carbonate and 35 granms ascorbic acid to 765
grans water, having a pH of5.8. Table 13 Eval uati on at
Day 5 of Sliced Apples Preserved with Fresh Produce
addingP" 585 V@lhY @f B4ATRI Qurb&aR) add35 UremYab&ibiRelcRRsLd65 grams water,
~(grans) Conparative Solutions Citric Acid/ Ascorbic
havingAqilioCaBci um Ascorbate Di hydrate Sol ution Wiite Very
Firm M ni mal | oss Cal ci um Carbonate and Ascorbic Acid
Solution Wihiittee Very prﬁ%%ni mal | oss Ascorbic
u

Acid, Gtric Aci c ' . Sod]
Whi te Firm M Pﬁialw%g%zgﬁ 24 %gﬁg%@ﬂgﬁm:ﬁi Sof t
M ni mal | oss NEGHEGIRIRETES? PERAEICHRT LISy Firm

|

M nimal | oss Preservative Sol utions Exanple 12b
Examplet assi um Ascorbate Wite Fir @Mk mal Ts¥taney gpp| Water
12c Strontium Ascorbate Wiite Very Firm M ni mal | dkeleased
Exanpl e 12d Barium Ascorbate Wite Very Firm M ni grams)
Comparative Solutions

Citric Acid/Ascorbic Acid

Calcium Ascorbate Dihydrate Solution White Very Firm  Minimal
loss

Calcium Carbonate and Ascorbic Acid Solution =~ White Very Firm  Minimal
loss

Ascorbic Acid, Citric Acid, CaCl,, NaCl

Solution

Sodium Ascorbate White Firm Minimal
loss

Zinc Ascorbate Brown Very Soft Minimal
loss

Magnesium Ascorbate White Very Firm  Minimal
loss

Preservative Solutions

Example 12b Potassium Ascorbate White Firm Minimal
loss

Example 12¢ Strontium Ascorbate White Very Firm  Minimal

' ' loss

Example 12d Barium Ascorbate White Very Firm  Minimal
loss

Example 12a Lithium Ascorbate Brown Soft Minimal
loss

Example 13

[00112] Celery was washed with tap water to remove dirt and soil, sanitized with 100-150

parts per million sodium hypochlorite water (chlorine water) for 1 minute, and the excess
chlorine water was drained for 2-3 minutes. The celery was then cut into about 3 inch long by
0.25-0.30 inch wide sticks, sanitized with 100 parts per million chlorine water for 1 minute and
then drained for 2-3 minutes. The celery sticks were then immersed into a preservative solution

containing 4% ascorbic acid and 1.0% potassium chloride, for 2-3 minutes. The treated celery
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| oss Exanpl e 12a Lithium Ascorbate Brown Soft M ni nal
| oss Exanple 13 [00112] Celery was washed with tap
wowiosn2oe2 renove dirt and soil, sanitized w t hhdD0S00027638
parts per mllion sodium hypochlorite water (chlorine
water) for 1 mnute, and the excess chlorine water was
drained for 2-3 mnutes. The celery was then cut into
about 3 inch long b y 0.25-0.30 inch wi de sticks,
sticks &ae'd}alﬁ&ﬁfomt# miRHed Phéled BRLO c}m&éthﬁéhecﬂﬂgg fhich Were@hen heat sealed
m nute and then drained f 2-3 mnutes. The
and stoml etrws@ | cﬂos comparisoRepeleTyERSsHiTki wiere trpatsd owigh ¢ apindign containing
either %9 %sg;'g{ (fnag tar(flll_jglg ‘?0/80% rcl?ﬂo%(%%rd4%jgscgsrb90/ mél and 1% calcium
chlorids eT1ey resilisGis shheindrabieted for 2-3 minutes, packed into
pol yet hyl ene bags which were then heat seal ed and
stored at 2-5 C. For conparison, celery was stick were
treated with a solution containing either 4% ascorbic
acid and 1.0% sodi um chl ofjghe 1gr 4% ascorbic acid and

142G LRy ST PR R P SO, R

Preserved with Fresh Produce Preservative Example

Examplbser vat i on Cbser vaj Obseroaiar | Qhservatione} Qhsergation | Qfiservation
5 at day 7 at day atatdiay Exanplaédag710 9| & dnysll at day 15

ExamphstPrbi c Acid + Potjaski um Chl ¢0ide Conpaf@tive 6

Ascorb®! Wdi@n 9 PodsbiuAsicor bi c Aci .(Jd + Sodi um Chl ori de
Chlong;pn'par atlve Solution 10 10 9. % 6 Ascorbig Acid +

Comp Liv%TSb (}jd orl de—umrgeared 5 4 ¢4 4 Exanp| g 14a [00113]
Ascorb ;gl ﬁg 18%13 appl es werje rinsed w th tap watjer,
%ml ed Wt (1 ppm
Chloride
Comparative Solution 10 10 9.5 6
Ascorbic Acid + Calcium
Chloride
Untreated 5 4 4 4
Example 14a
[00113] Whole Red Delicious apples were rinsed with tap water, sanitized with 100 ppm

sodium hypochlorite solution, cored, and sliced. The apple slices were immerged in the water for
¥, to 2 minutes. Then the apple slices were dipped for 1 minute into the following solutions: 3%
ascorbic acid and 0.8% NH4Cl. For comparision, untreated slices were used as well as apple
slices treated with 3% ascorbic acid or 2% ascorbic acid. The apples were removed, drained for
1-2 minutes, sealed in 2 mil, polyethylene bags, and stored at 2-5C°. The results are show in
Table 15.

Example 14b
[00114] Red Delicious apples were preserved with the fresh produce preservative as in

Example 14a, except that the preservative solution contained 2.0% ascorbic acid and 0.8%

NH,4CI.
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sodi um hypochl orite solution, cored, and sliced. The
apple slices were immerged in the water for Ato 2
worRewane®?22 Then the apple slices were di pped foPCT/US2004/027638

mnute into the foll owi ng solutions: 3% ascorbic acid

and 0.8% NHACI. For conparision, untreated slices were

used as well as apple slices treated with 3% ascorbic

acid or 2% ascorbic acid. The appl es were renoved,

yned for 1-2 mnutes, sealed in 2 m |, polyethylene

Exam g%iﬁ and stored at 2-5C. The results are show in ) i
[00115Tabl e Re8. Déticioms| apples bvgro praseiveRevittDéie Ephuprodpgs pegservative as in

preser.y with the fres r ' r I j Ve as 0
Examplé| o TP T4 e SRERPOY At PR Cl SEE BiPS aedbleu i, end 0%
(NH,),€09t ai ned 2. 0% ascorbic acid and 0.8% NH O . Exanpl e
14c [00115] Red Delicious apples were preserved with
the fresh produce preservative as in Exanple 14a,
Example#édt that the preservative solution contained 3.0%

[00116EZCor |G 3G SoR b Res Ahre Mk derfed witl %@ﬁ@sﬁﬁ%d&x@@ﬁ%@&rvaﬁve as in

d Dél'tcrous applfes were preserved wth t res
Examply 044) egcépt ehstrthatpraservative solEtiampbetaibad 2.k ceparbichasid  and 0.5%
t he preservative solution contained 2.0% ascorbic acid
(NHs226/4. 0. 5% (NKO CO . Tabl e 15 Eval uation of Sliced Red
Del i ci ous Apples Preserved with Fresh Produce
Preservative Exanple 1 hopspie4sDay 3 Day 4 Day 5 Day 6

hours Untr eat 4.67.4..4 nt r ol corbic
Acid 10 6 6 4e‘gvag‘388’ﬁf’fg}lcef@»éhc]g@bcﬁ%“g&@i’?ﬁ 5.33 5 6
6 6 Control 3%regsrendovith BesslProglug@Presery®ive) 10

Example 1hour |24 Day3 Day 4 Day 5 Day 6
hours

Untreated 6 4.67 4 4 4 4

Control

3% Ascorbic Acid 10 6 6 4 4 4

Control

2% Ascorbic Acid 10 5.33 5 6 6 6

Control

3% Ascorbic Acid 10 10 10 10 10 10

0.8% NH,Cl

2% Ascorbic Acid 0.8% | 10 10 8.33 8 7 7

NH,C1

3% Ascorbic Acid + 10 9.67 9.5 9.5 9.5 9.5

0.5% (NH4),CO3

2% Ascorbic Acid + 10 9.5 9.5 9.5 9.5 9.5

0.5% (NH4),CO3

Example 15a
[00117] Red Delicious apples were preserved with the fresh produce preservative as in

Example 14a, except that the preservative solution contained 3.0% ascorbic acid and 0.8%

CuSO,. The results are shown in Table 16.
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0.8% NH C 2% Ascorbic Acid 0.8% 10 10 8.33 8 7 7 NH
C 3% Ascorbic Acid + 10 9.67 9.5 9.5 9.5 9.5 0.5%

W@ NiEpEX2% Ascorbic Acid + 10 9.5 9.5 9.5 9. 5pOI/BSDNHI47638
(NH ) C Exanple 15a [00117] Red Delicious apples were
preserved with the fresh produce preservative as in
Exanpl e 14a, except that the preservative solution
cont ai ned 3.0% ascorbic acid and 0.8% CuSO . The

Exampgc?ﬁ ts are shown in Table 16. Exanpl e 15b [00118] Red
I ous apples were preserved wth the fresh produce, .
[00118pr eseRedtDalias dppleExesrplpeesttad exidlephe fragdk prodece preservative as in

reservative solution gontained 2.0% bi id.an 0
Exampl £ ieet s Sresavef el SR oGt f 200k AadprB! i nd 0.8%
NH,C1Del i ci ous Apples Preserved wi th Fresh Produce

Preservative Exanple 1 hour 24 hours Day 3 Untreated 6
4 4 Control 3% Ascorbic Acid 10 6 6 Control 2%
Ascorbic Acid 10 5 5 Control 3.0% Ascorbic 10 9 6 Acid
+ 0.8% CuSO 2. 0% Ascor bi clalde 866 Acid + 0.8%

Evaluation of Sliced Red Delicious Apples
Preserved with Fresh Produce Preservative

Example 1 hour 24 hours Day 3

Untreated 6 4 4
Control

3% Ascorbic Acid | 10 6 6
Control

2% Ascorbic Acid | 10 ' 5 5
Control

3.0% Ascorbic 10 9 6
Acid + 0.8%

CuSOq4

2.0% Ascorbic 10 8 6
Acid + 0.8%

CuSOq4

Example 16a
[00119] Fresh sliced Russet Potato were preserved with the fresh produce

preservative as in Example 7a, except that the preservative solution contained 4.0% ascorbic acid
and 2.74% AICl; 6H,0. For comparision, untreated slices were used. The results are shown in
Table 17.
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CuSO Exanpl e 16a [00119] Fresh sliced Russet Potato
were preserved with the fresh produce preservative as
WO pooExziopt e 7a, except that the preservative sPCTIUBIZINA/027638
cont ai ned 4.0% ascorbic acid and 2. 74% AICI3 6H2 . For
conmparision, untreated slices were used. The results
are shown in Table 17. Exanpl e 16b [00120] Fresh sliced
Russet Potato were preserved with the fresh produce
Examplé @87 vative as in Exanple 16a, except that the
Servative solution contained 4.0% ascorbic acid and
[00120) . 829Fnistisliged RussetRetplioevars prgsenyed withrthe diesk pradage preservative as

. R P ! J . 0
in ExafF S0, SR Bt R b Bolfed 170 B w129
AICL; gH,eservative solution contained 4.0% ascorbic acid and

3.43% AINH (SO ) 12H O Table 17 Eval uation of Fresh
Sliced Russet Potatoes Preserved with Fresh Produce

Example 8661 vat i ve Exanple day 2 day 4 day 7 day 9 Day 14
y 1 thOy e pPesérved with Be Frefh BP6d fi
[00121E0m%|rc %:I:{?%:fﬂ}&%et?%%)aAl C%Q(?HGSO Exar%pl eel6b %O ilge }l)%)eserva e

in ExarhPle9l 685 eQcepbthat G phsssovdtive solutidn eontaBedAAIClas@ibi acid and 3.43%
6c 10 10 10 9 8 8 4.0% Ascorbic Acid + 3.43%
AINH“&%%B?{?%EB " 12H O Untreated Control 5 4 3 3 3 3Wat is
claimed is: . A nethod for preserving fresh produce
conprising the foll ow ng BalRP37

Evaluation of Fresh Sliced Russet Potatoes

Preserved with Fresh Produce Preservative

Example day 2 day 4 day 7 day 9 Day 14 | Day 16

Example 16a 10 10 10 9.75 9.75 9.5

4.0% Ascorbic Acid +
2.74% AlCl; 6H,0

Example 16b 10 10 10 10 9.75 9.25

4.0% Ascorbic Acid +
1.82% AICl; 6H,0

Example 16¢ 10 10 10 9 8 8

4.0% Ascorbic Acid +
3.43% AINH4(SO4)
12H,0

Untreated Control 5 4 3 3 3 3
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a. providing a fresh produce preservative solution
conprising: a preservative cation selected fromthe
w@e@ap23ensi sting of: a strontiumion, |ithiunP¢CDOS2004/027638

bari umion, alum numion, copper ion, amobniumion,
iron ion, manganese ion, or mxtures thereof; and a
preservative anion selected fromthe group consisting
of : ascorbate ions or erythorbate ions; and water;

What iV1ShRHRs: t he preservative anion ion and preservative
cation are present in anion ratio of from0.2:1 to
8:1; b. applying said produce preservative to the

L. %g%&%g g?rizfg‘és-ggvgrll ‘ltzsg’ 9?1‘%&6 &@&ﬁgﬁ@’ﬁﬁ@% sfﬁérh%i ons and
eSS thendibYeBRLRsOIMPaBSatiR: soRiteneoibasng! O ai m 1,

wherein the preservatjive_solution preservative L. .
sol ut iagHessative salopalgeted Bomdhe giopp censisting of: gy stegntipgy ign, lithium

i ons, : . . Q i i .0 - .

s T SR e Wi T B 86, S AL i) Srangancse fon,

pr eseror aiiktvesscladréadiands the iron ion and the

preservative anion and ir ion are present. in a nole .

Pat i o fPTOFTGRIG, FHon Selgciad frors, thegrovp, ERHFIBE @4 ArqpEbate ons or

1, 2, Pfhctbatdh§isCidy the preservative cation is the

manganese i on and the preservative ani on and nmanganese

ion arvetgresent in a nole ratio of fromO0.75:1 to 8:1.

6.. The nmet hod of .Cl ai 1 or. 3, wherein the . )
wherep e BiEoSlE 108 coipyioh SRLPeGy e Aoy BeGh i 1 n rtio of from 0.2:1
to 8:1;Preservative anion and alum numion are present in a

mole ratio of fromO0.75:1 to 8:1. 7. The nethod of

& ai mepplying saisk praduogpeasevativerie themeedegat i ve cation is

copper ion, and preservative anion and copper ion are

present in a nole ratio of fromO0.75:1 to 8:1.8. The
2. Edchaethed ofCiims], whezkin the pleservative solutibue hewtesothah 9% sodium ions

anmmoni um i on, and the preservative anion and
and less thenel ™ RP1ASEIBAPRON are present in a mole ratio of

fromO0.75:1 to 81. 9. The nmethod of Cains 1, 2, or

3, wherein the cationis lithiumion, and the
3.  [riesastied of €lam hrwlendn reesresoradtive esobiioh gmesarvatipe eslation has less

in a nole ratio of .from . to 10. The met hod. of
than 0.&ye@hpitrig acid, gy cifratejpis, é‘?ch)fefsrfémbp-é%’i“@ﬁ? e agfgemafﬁg%wn&

conprises: from0.1 %to 30% of the preservative
- cation; and fromO0.1%to 40% of the preservative
4.  dhieomethodef EllaimsHe 2ppesewhercinghe arAsonatiyricaionde thearan/ion and the

preser\(r:a 1tv|e SfioR and 08 fetke Ilnrgse%t {Irloal rfolt atiodf %rfon‘f bo I lg:fo 4 1.

5. The method of Claims 1, 2, or 3, wherein the preservative cation is the manganese ion and

the preservative anion and manganese ion are present in a mole ratio of from 0.75:1 to 8:1.

6. The method of Claims 1, 2, or 3, wherein the preservative cation is the aluminum ion and

the preservative anion and aluminum ion are present in a mole ratio of from 0.75:1 to 8:1.

7. The method of Claims 1, 2, or 3, wherein the preservative cation is copper ion, and

preservative anion and copper ion are present in a mole ratio of from 0.75:1 to 8:1.
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11. The nmethod of Clains 1, 2, or 3, wherein the
preservative has less than 5% of filmform ng agents,
wo 2wsiz302zi d and cysteine. 12. The nmethod of QPEI/DS2004/027638

or 3, wherein the preservative solution conprises:
fromO. %to %preservative cation, fromO0.5%to 15%
preservative anion; wherein the preservative ani on and
preservative cation are present in a nole ratio of
from1.5:1 to 3:1 and the produce is a nenber of the
Sol canaceae famly, the Amaryllidaceae famly, the _

8 Bhe switedodddaifarti Ryor % mbeurthe baticade amnfoaiving 1on, arikthe preservative

anion aﬁ%ﬁro G {5(% 1%%@315%%%;%%6@01% |r%foso§’%q%%& gﬁ ﬁé 4 'tqﬁef ruits.

preservative solution conprises fromO0.2%to 3%
preservative cation, and from|l%to 5% preservative .
9.  JThearcthadhef Clisaude & Savheseipdhy eationtin dthyymypn, and the preservative
. _consistin 0 . ON| 0 [ ers,
amion aﬂ'(ggli?? %3?%",% cgﬁeqnear?éljﬁ I%%)%f lé’t%ﬁégf,g T?t%aot u c°§?§'g%g Iq(gg q‘o pears,
avocadoes and m xtures thereof; the produce is cut,
and; the cut produce_is not frozen, dried, cooked or

10.  dhnmsthodrof i dp2. 107 34whareig fhe Peshryatiye soliger spyparises:
%%?gﬁ‘@%@%%g@%ﬂhé‘gre%&vhﬁ% Bﬁ‘,%%do“ Jainms 1, , or 3
. met hod 't or preserving fresh produce conprising
tfiven f001% owib ngH0&4 exfisthe apreseraiiveli angpna virenzludbe preservative amion and
reservative sol.ution consi.stin _r]n%?agnti ally o: a

pr.
preservaige eatipn freresedtin gmaletalie o fory group consi sting

of: a strontiumion, lithiumion, bariumion, alum num

ion, copper ion, amoniumion, iron ion, nmanganese
11.  iThe, methodrioftQieias 1,hareod,; whereinnthr thresesvative hesflessghan 4% of film
formi gr esnirxaﬁ.i ve .ani,an tgiel ected fromthe group consisting
orming agenty, lagtig 461d and CYSIRE + hor bat e i ons; and i xt ures

thereof; and water; wherein the preservative ani on and

preservative cation are present in a nole ratio of,
12.  fihemghgd af €laings b 2, ¢r 3, aphesgithige @gﬁsgrv%\zﬁﬁp@glon comprises:

eser.yat i t . e. 16. The nethod of Claim
%m%e/\?{éﬁ E&@Wgestgﬁgaggé \g%té)ls‘jVe ani on and preservative
Cadrh OD5%0 © NEEsEBtervative mdlod; watiet e pheservafivd dnioh end preservative
‘catjon are present in a mole ratio of from 1.5:1 to 3:1 and the produce is a member of the
Solcanaceae family, the Amaryllidaceae family, the Brassicaceae family, the

Cucurbitaceae family, the Ascomycetes/Basidiomycetes classes or the tree fruits.

13. The method of Claims 1, 2, or 3, wherein:
the preservative solution comprises from 0.2% to 3% preservative cation, and from
1% to 5% preservative anion;
the produce is selected from the group consisting of peppers, onion, tomatoes,
cucumbers, mushrooms, celery, potatoes, lettuce, apples, pears, avocadoes and mixtures
thereof;
the produce is cut, and;

the cut produce is not frozen, dried, cooked or canned after step b.
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17. The method of C aim 15, wherein the preservative
sol ution preservative solution contains: from0.1 %to
wazsotdoehe preservative cation; and from 0. 19%C¢DUSDNG/027638

of the preservative anion; wherein the preservative

anion and preservative cation are present in a nole

ratio of from: to 4: . 18. The nmethod of C aim 15,

wherein: the preservative solution conprises fromO0. 1%
14. 18 cdOMiPsf VBB preBsVad dckbrdimaith Bl maRsH & Claints B% b3,

15% preservative anion; wherein the preservative anion

and preservative cation are present in a nole ratio of

from1.5.1 tg 3 1a 0 . | the
15, SRE et Pyt §eoh PR ol e BROR Rl By e
Br assipeasdiag a brvdute/presehatiCishitiontcanssaihgfeasentiylly dfhe
Asconycet es/ Basi di omycetes classes or the tree fruits; . ..
and t RPresarvaiyoeation selectethirom the, gaup eensishng of acsfpngym lon, lithium
after; D10, [ f r: ' rs ;
ot oduiSh Siithn G adtp RSl SSped'igh dnthbifun 6 b ion, mangancse
f r esh i1, ctwgirtupsseisareofpdndwnaixsidsithérest, conpri si ng: a
potassi ymion, and a.preservative_ani on sel ected from o
Phe  ombtis Bonarane i Satsib b we! BRe SripE iy ppipate ions
i ons; ARELUAL fins; AASRiRkufbsiigedt er vat i ve ani on and
potassi'umion are present in an ion ratio of from
0.2: 1waer8: 1; b. applying said produce preservative to
t he prqduce,. 20. A pethod far preservi fresh duc .
corpr MR RSB AR pebseLyaty eitg i Pt i fiSte rato of
produgenpoesengat;i ve sol ution consisting essentially
of: a potassiumion, and a preservative anion selected
for om tahplynecaid peeshise prepsptive fo Bspmdyat-e i ons or
erythorbate ions; and water; wherein the preservative
anion and the potassiumion are present in an ion
16. Ikeingetidd dfrQmind 15 whetedn fie bresbrvatdyadnyomnandgaésarvatiogieation are present
] preservative to the produce. . The nmethod of Cdaim,
in a mojgvefia Phremd.- by kit Lat i ve sol ution has |ess than 1%
sodiumions. 22. The nethod of O aim19, wherein the

preservative solution preservative solution has |ess .
17.  The method of Claim 15, wherein the preservative solution preservative solution contains:

from 0.1 % to 15% of the preservative cation; and
from 0.1% to 30% of the preservative anion; wherein the preservative anion and

preservative cation are present in a mole ratio of from 1:1 to 4:1.

18.  The method of Claim 15, wherein: the preservative solution comprises from 0.1% to
10% of the preservative cation, and from 0.5% to 15% preservative anion; wherein the
preservative anion and preservative cation are present in a mole ratio of from 1.5:1 to 3:1; the
produce is a member of the Solcanaceae family, the Amaryllidaceae family, the Brassicaceae
family, the Cucurbitaceae family, the Ascomycetes/Basidiomycetes classes or the tree fruits;

and the cut produce is not frozen, cooked or canned after step b.

19. A method for preserving fresh produce comprising the following steps:

a. providing a fresh produce preservative solution comprising:
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than 0.5% of citric acid, or citrate ions, and | ess

than 0.5% malic acid and malate ions. 2 . The net hod
w@booSlzors , wherein the preservative ani on anPCT/US2004/027638

potassiumion are present in a nole ratio of from

0.75:1 to 8:1.

a‘potassium ion, and

a preservative anion selected from the group consisting of: ascorbate ions or
erythorbate ions; and

water;

wherein the preservative anion and potassium ion are present in an ion ratio of from
0.2:1to 8:1;

b. applying said produce preservative to the produce.

20. A method for preserving fresh produce comprising the following steps:
a. providing a fresh produce preservative solution consisting essentially of:
a potassium ion, and
a preservative anion selected from the group consisting of: ascorbate ions or
erythorbate ions; and
waler;
wherein the preservative anion and the potassium ion are present in an ion ratio of
from 0.2:1to 8:1;

b. applying said produce preservative to the produce.
21.  The method of Claim 19, wherein the preservative solution has less than 1% sodium ions.

22.  The method of Claim 19, wherein the preservative solution preservative solution has less

than 0.5% of citric acid, or citrate ions, and less than 0.5% malic acid and malate ions.

23.  The method of Claims 19, wherein the preservative anion and potassium ion are present in a

mole ratio of from 0.75:1to 8:1.
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