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Background of the Invention 5 Fresh fruit rapidly deteriorates particularly
when the flesh of the fruit is exposed, such as by peeling the skin or by’

slicing the fruit. The appearance, flavor, texture, and crispness
rapi dly degrades. Wthin hours, fruit, such-as apples, begins to turn brown
10 and lose its distinctive flavor. The fruit loses its texture and

hardness; the fruit beconmes soft and loses its characteristic crispness.
Met hods of preservation involve cooking which changes flavor and texture;
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Furthermore, frozen foods need to be continually stored and require
freezers for storage. Drying often preserves flavor but texture,
crispness and appearance are substantially affected. Refrigeration
helps to preserve crispness texture and flavor for a limited number of
20 hours but does not prevent browning. Chemical presexvatives are often
used alone or in conjunction with these methods of preserving, however
they typically leave a residual taste.
One method employs four active ingredients an acidulant such as
citric acid, a metal sequesterant or chelant such as sodium acid
25 polyphosphate, an enzyme inhibitor such as calcium chloride and an
antioxidant such as ascorbic acid. However, the fruit has an
unpleasant taste and the fruit typically turns brown within 5 days.
Citric acid, which is present in lemon juice, has been used to
delay browning in fruits; however, the fruit tastes sour, becomes
30 soft and soggy, and typically within hours the fruit turns brown.
Sodium ascorbate has also been used to presexrve fruit; while the
‘color degradation is delayed, the fruit has a noticeable taste.
Other methods often involve forming a film on the surface of the
fruit; however such films often leave an unacceptable gummy feel when
35  eaten.
It would be desirable to have a method for preserving £fruit,
particularly cut fruit, which breserves the appearance, color, texture

crispness and flavor, yet does not leave an after taste nor require



O her nmethods often involve formng a filmon the surface of the fruit;
however suctWofdolomsooften | eave an unaccept abl e gunmy feel wheaTAs9s/16A8€En.
It would be desirable to have a nethod for preserving fruit, particularly-
cut fruit, which preserves the appearance, color, texture crispness and -
flavor, yet does not |eave an after taste nor require - 2- cooking,
drying or freezing. Sunmmarv of the Invention2-The present invention pertains
to met hods of preserving fresh 5 fruit with a fresh fruit preservative
whi ch extend the shelf life of fresh fruit, particularly cut fresh
fruit. The fresh fruit preservative preserves the texture, flavor,
appear ance, cri SpRlé8E: A GFofr5FiHre fresh fruit, particularly the
exposed skin of the fresh fruit. The method conprises the follow ng steps:

provi ding a solution 10 of fruit reservativ Inverr‘prl sing: water, calcium
i ons; and ascorbate ions, wherein téﬁ%"l%—m—u%-rwr?ﬂ@—ascorbate ions are
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stored at a tenperature i ch reeze the truit; tenperatures 15 of
-60C have been fxraid farito fnaéé-‘z@lﬁﬁhlf appites Ereshef Erabi- -y tThe ffpsh | Sruit

stored at tenpepaldi@sciilfe PEIILROL: AR Utextdrd, 0 £l ORI, t SiRRGERI! ecrlﬁg%gs and
20[err]c, nore preferablél about -2 to about 7[err C, nost preferably fro

about 2 to aboufoXferf] Bie ATESH Kt RRTEFSYAFEY dthes o¥RPSP eBH ™ PHj }? fresh
preserved with thﬁtf r estie ethdd pomAeEyattheefolldling sedpsbemivi@iigon fluthen
Fi qure Fi gus e ksfa qragess ow _ng the .whi tenef_s of liced a stI treali)e‘g_ie

with the fresh Prurt™ pr SETVALIVe é:gm%rlsné% ‘ed°to g™ ton ascor
ions, wherein the calcium ion and ascorbate ions are present in a ion
ratio of preferably from about 1.5:1 to about 2.5:1; and, applying
said fruit preservative to the fruit. Preferably the £ruit is then
stored at a temperature which will not freeze the fruit; temperatures
15 -of -6°C have been found not to freeze the apples. Preferably the fruit
‘is stored at temperatures of between about -7 to room temperature,
“about 20°C, more preferably about -2 to about 7°C, most preferébly from

‘about 2° to about 5°C. The invention also relates to fresh fruits

preserved with the fresh fruit preservatives.

20
Brief Description of the Fiqure
Figure 1 is a graph showing the whiteness of sliced apples
treated with the fresh €£ruit preservative as compared to apples
treated with ascorbic acid.
25

Detailed Description of the Invention

The present invention pertains to methods of preserving fresh,
that is, uncooked, fruit with a fresh fruit preservative which extends
the shelf life of the fresh fruit, particularly cut fresh fruit. The

30 fresh fruit preservative preserves the texture, flavor, appearance,
- crispness, color of the tree fruits, such as for example, avocado and
pome fruits such as apples and pears. The method comprises the
following steps: providing a solution of fruit preservative
comprising: water, calcium ions; and ascorbate ions, wherein the
35 ascorbate ion and calcium ions are present in a ion ratio of

preferably from about 1.5:1 to about 2.5:1; and, applying such fruit



treated with ascorbic acid. 25 Detailed Description of the Invention The
present i nvQ99923¥ert ai ns to net hods of preserving fresh, tImIT/USH8/16616
uncooked, fruit with a fresh fruit preservative which extends the shelf
life of the fresh fruit, particularly cut fresh fruit. The 30 fresh fruit
preservative preserves the texture, flavor, appearance, crispness, color
of the tree fruits, such as for exanple, avotado and pome fruits such as
apples and pears. The nmethod conprises the follow ng st eps: _
providing a solution of fruit preservative conprising: wat Ier, cal ci um
i ons; and ascor e he 3 r ciu
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atime sufficient to coat the fruit wth the fresh fruit preservative.
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The method inhibits freshly cut €£fruit £rom browning; for
example, fruits are prevented from browning for at least 2 weeks,
15 pPreferably 3 weeks or more while maintaining the freshness, crispness,
texture, color and flavor of the fruit without any residual taste. The
exact length of the period of preservation depends upon the initial
fruit quality, the species and the variety of the fruit and growing
conditions of the fruit. The method of the present invention offers
20 the advantage in that the preserved apples may be stored under
standard atmospheric pressure and standard atmospheric conditions;
that is, the method does not require that the apples be stored under
vacuum or inert atmosphere. The method of preserving fruit does not
require that the food be cooked, dried or frozen. The method offers
25 the advantage in that it does not require preservatives such as
sulfites. However, after the fruit is preserved with the fresh fruit
preservative, it may be dried or freeze dried for use as for example
food or potpourri; the fresh fruit preservative will further delay the
browning that eventually occurs in dried and freeze dried fruits. In
30 the event that such dried or freeze dried fruit is reconstituted, the
* fruit will be less brown than had the fruit not been preserved with
the fresh fruit preservative.
The Fresh Fruit Preservative
The fresh fruit preservative is prefgrably a solution which
35 contains water and calcium ions and ascorbate ions or erythorbate ions

or mixtures thereof. The source of the calcium ion is preferably a



texture, color and flavor of the fruit wthout any residual taste. The
exact | engtwoobot2be period of preservation depends upon the poitsashiebreui t
quality, the species and the variety of the fruit and grow ng conditions -of
the fruit. The nethod of the present invention offers 20 the advantage-
in that the preserved apples may be stored under standard atnospheric
pressure and standard atnospheric condition$: that is, the nethod does not
require that the apples be stored under vacuum or inert atnosphere. The
met hod of preserving fruit does not require that the food be cooked, dried
or frozen. The nethod offers 25 the advantage in that it does not
require preser GRFREY hydgeridgs ok (d fFaledum 1Sahk vy @ JrKEYre fBeygafi ¢ Fuitable
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dried and freezgiudbmaeré fr eatsium | glE&ropidsehabesnt c‘ahaitumsudhcach"alted ocanqmeze
dried fruit |sr ] e f t S n
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eryt horbate ions or m xtures thereof, The source of the calciumion is
pr ef er abl y a ae\ﬁer%eoﬁ?)ﬁ e source for both the calcium ion and the ascorbate
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thereof . .Ul table.ral LUl L& Bice L0 SXATLBeo bl CLUMEH! OLLlGy car
cal ci um carbonat e, cal‘cium P osp ciumer clum acet at e,

cal ci um gl uconadigassogiakes umt°g¢l3pceﬁbcphmsmvataed thec&bme@mndlasaara'pe Where
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ion is ascorbic acid, erythorbic acid, or an ascorbate or thorbate salt
also be used in the dry form; in the dry form t e fresh fruit

preservative is preferably powdered or granular.

15" The percentage of the dry ingredients, exclusive of water, in
the fresh fruit preservative are: from about 10% to about 100%, more
preferably from about 12% to about 40%, most preferably from about 15%

-~ to about 35% of a calcium salt; where the calcium salt is a salt other
- than calcium ascorbate or calcium erythorbate, there is from about

20 50% to about 90%, more preferably from about 60% to about 88%, most
preferably from about 65% to about 85% ascorbic acid. wWhere the
calcium salt is calcium ascorbate or calcium erythorbate, ascorbic
acid is not necessary and is not preferred.

Where the calcium salt is calcium chloride, the percentage of

25 the dry ingredients exclusive of water, in the fresh fruit
preservative is preferably from about 55% to about 90%, more
preferably from about 60% to about 80%, most preferably from about 63%
"to about 67%, ascorbic acid and from about 10% to about 40%, more
preferably from abc'aut 20% to about 35%, most preferably from about 25%

30 ' to about 30%, calcium chloride.

Where the calcium source is calcium hydroxide, the percentage
of dry ingredients, in the fresh fruit preservative is preferably from
about 70% to about 90%, more preferably from about 75% to 88%, most
preferably from about 80% to about 85%, ascorbic acid, and from about

35 10% to about 35%, more preferably from about.' 12% to about 25%, most
preferably from about 12% to about 20%, calcium hydroxide.



such as cal cium ascorbate or cal cium erythorbate.. Preferably cal cium
ascorbate | wadsrsmurce for both the calciumion and the asC @ERYH810816
When added to water the ascorbic acid disassociates at |east 10 partially
into the ascorbate ion and a hydrogen ion; the calciumsalt disassociates -
into the calciumion and the correspondi ng ani on. Were the cal cium
ascorbate is enployed the fresh fruit preser¥ative nmay al so be used in the
dry form in the dry formthe fresh fruit preservative is preferably

powdered or granular. 15 The percentage of the dry ingredients,
exclusive of water, in the fre hfru preservatlve are: fromabout 10%to
about 100% nore prefBF%h e o5 € 1Ry SRS B0 BRFABRES bRE BSFEFRAEEI yof
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preferably o] Ubn 20% b 9 C chl.oride, re the
cal ci um souﬁzen}ss ca Fm um%ﬁ&drsgéa &2 %g%eﬁ#‘ég%t aékeqnof %‘r"? ?reéaare ‘ents, in
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about 85% ascorbl c acid, and from about 0% to about nor e

preferably fromPadfolt CP2PPY a’d’oﬁ?*QS%ennﬂ?Fe pP’é“fféFalb]IYy ﬁrPBmah?}é'-uW 325% t o
about 20% cal caxsnchydl 0xdld®um salt; and preferably from about 0.2% to about 30%,

15 . more preferably from about 1.0% to about 8.5%, more preferably from
about 1.6% to about 3.4%, ascorbic acid or the stereo isomer of
ascorbic acid, erythorbic acid.

The fresh fruit preservative solution preferably has an ion or
mole ratio of ascorbate ion to calcium ion, or ascorbate acid to

20 calcium salt, of from about 1.5:1 to about 2.5:1, more prefefably
about from about 1.8:1 to about 2.2:1, wmost preferably about 2:1.
The fresh fruit preservative solution preferably has a weight ratio of
ascorbate ion to calcium ion, of from about 5:1 to about 10:1, ~more
preferably about from about 8.5:1 to about 9:1, most preferably about

25 B.7:1 to about 8.9:1.

The fresh fruit preservative solution preferably has a weight
ratio of ascorbate acid to calcium salt, of from about 1.2:1 to about
6:1, wmore preferably about from about 2:1 to about 5:1, most
preferably about 2.2:1 to about 4.8:1.

.30 o The preferred embodiment of the fresh fruit preservative
solution has from about 0.5% to saturated solution of about 35%,
preferably 1.5% to about 10%, more preferably from about 2.5% to about
4% calcium ascorbate. A slight off flavor is detected in the fresh
fruit preserved with calcium ascorbate solution of more than about 6%,

35 thus solution of greater than about 6% are ;I.ess preferred for fruit

that is to be eaten raw. However solution of 6% or greater a



-5- Where the calciumsalt is calciumcarbonate, the percentage of dry

I ngredi ent syobérot2be fresh fruit preservative 1is preferably geposaaesdis 70W
to about 90% nore preferably from about 75k to about 85 % nost preferably
from about 77%to about 80% ascorbic acid and fromb5 about 10%to about
30% nore preferably from about 15%to about 25% nost preferably from
about 20%to about 23% cal cium carbonate. -Preferably the dry ingredients
are m xed together to forma dry m xture which is then added to water to
formthe fresh fruit preservative solution. Preferably the fresh

fruit preservative 10 solution is used shortly, within hours, after
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erythorbic aci e fresh trui rese Ive solution preferably
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calciumsalt, Qf;fd e g}iﬁgg_gg ok 5a13clhﬂ RAeMiad. 51 1, nore. preferably about
fromabout 1.8:1 to a : 1, nost preferably about 2:1. The fresh

fruit preservative s‘%i‘l%ﬁ%’ﬁ%r“@?erﬁ%?? hasity REssghratidei d2gke asStdiBat®ifon

to calci um | on,prekeddaiy) abiit £2sR tfeumcptbsa&ahvéméaupi@f edoial )ﬁoﬁbﬁbﬁre f aom
about 8.5:1 to ahbouf. 9:1 nost%ft)__r ef erabl y abou 5 1 to a %)l t.
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to about 4.8:1 preferre enbodi ment  of resh
fruit preserv 5%y epreferably not greater than about 13%. Preferably, the fresh

fruit preservative solution does not have a sodium ion concentration
15 greater than about 1%; wmore preferably not greater than about 0.5%.
The sodium concentration of the fresh fruit preservative ingredients
excluding water, is not greater than about 10%, more preferably not
‘greater than about 4%.
Preferably the fresh fruit preservative lacks a metal ion
20 sequestrant particularly an acidic polyphosphate metal ion sequestrant
or chelant or is essentially free of a metal ion sequestrant.
Essentially free means that the fresh fruit preservative, has nothing
greater than minor amount of impurities of metal ion sequestrant, for
example less than 0.5% of the ingredients exclusive of the water.
25
The Method of Preserving Fruit with the Fresh Fruit Preservative
The fresh fruit such as for example, apples, pears or avocados,
are preferably first sanitized to reduce or eliminate microorganisms
on the surface of the fruit skin. Good results have been obtained
30 "using a 50-100 ppm sodium hypochlorite solution. The fruit is then
processed such as for example, by paring, slicing, coring, dicing,
peeling or a combination thereof; and then the fruit preservative is
applied. The fruit preservative is applied by conventional techniques
" such as spraying, dipping, sprinkling tossing, immersing or drenching.
35 Dipping involves immersing the fruit intc; a solution of fruit

preservative and is generally preferred. Good results have been



solution has fromabout 0.5%to saturated solution of about 35%

pr ef er abl y WO3M0T1230 about 10% nore preferabl'y from about 2. 5PETASo#HE16 4%
cal ci um ascor bat e. A slight off flavor is detected in the fresh fruit
preserved with cal cium ascorbate solution of nore than about 6% 35 t hus
solution of greater than about 6% are |less preferred for fruit that is to

be eaten raw. However solution of 6% or ‘greater a -6- acceptable
when the fruit is to be used as conmponent in a cooked or spiced food
product where such taste is not perceptible. The pH range of the fresh

fruit preservatiyve.sal uti | fer y.f qut 1.7 toO.. 1 e
preferably f ron‘%b\zéﬁ%)rhet% g}t, é%plnsgt (E)L%B:oatg : 6 3 ?rr[l?g'?peﬁr'efﬂebrngs% ydlg P%%# & %ﬁst r;gg7
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preservative soH#PFYh BREEERT ThaA¥-a 10 chloride ion concentration

greater thag 1.5% 7Her appueaf arabingnnptergiQilyeblidedn ih. Rldkage (e pebvaiti de

concentration of the fresh fruit _preservative ingredi ents excluding water,
is not greater TRARS aFSTPE l'ﬁtb%reppg? efrgl%]:y;‘sno‘f° Fre SF & PPREFT a?ﬁoﬁférl p o8 @
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han about 0. soroRnZicsy B8 Blalhg iAol 2 SIREGBE LB Alka0EY. BEERLEE
i ngredi ents excagipgigonainsivdess fen erammier harlabrnivettodensobagpr et emdbl y

not - greatgr thane@hQbhe 4%agd) ehQaBdenet NR1akh I 8L 1 IYlickagdy, €SRIEL I MRY
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not hi ng without a seal, in a cardboard box. Preferably the fresh fruit is
stored at below 30°C, more preferably below 25°C, even more preferably

15 below 10°C, even more preferably below 5°C, to reduce microbial growth.
While the fruit may be stored at ambient temperatures around 20°C,
shelf life is increased by storing below 20°C preferably below 10°C
The fruit is preferably stored above 0°C to prevent freezing.
Evaluation of Preserved Apgles

20 As a result of being preserved with fresh fruit preservative,
the degradation of the color of the fruit is substantially reduced.
For fruits having white flesh such as apples the whiteness of fruit
preserved with the fresh fruit preservative is preferably determined
using a colorimeter according to the method described in "Reporting of

25 Objective Color Measurements" HortScience, Vol. 27(12), December 1992,
a"publication of the American Society for Horticultural Science
Alexandria, Virginia. The L*, a*, and b* values obtained according to
the methods in such article are then converted to whiteness according
to the following formula:

30 " Whiteness = 100-((100-L)? + a? + b?)/2
For fruits having non-white flesh the L, a, b, values are meagsured as
described above and the fresh color index is determined according to
the following formula:

Fresh Color Index = 100- ((Ly-L;)? +(a, -as)?)+ (b, -b;)?)?/?
35 The whiteness of the fruit of the following examples was

determined wusing Minolta Chroma Meters CR2000 from Minolta and.



greater than mnor amount of inpurities of netal ion sequestrant, for
exanpl e | eswotdam3d. 5% of the ingredi ents exclusive of the watemnssitseihe
Met hod of Preserving Fruit with the Fresh Fruit Preservative The fresh
fruit such as for exanple, apples, pears or avocados, are preferably first
sanitized to reduce or elimnate mcroorgani sns on the surface of the fruit
skin. Good results have been obtained 30 -83ing a 50-100 ppm sodi um
hypochl orite sol ution. The fruit is then processed such as for exanple,
by paring, slicing, coring, dicing, peeling or a conbination thereof; and
then the fruit preservative is applied. The_fruit ese ive_ is_applied
by conventi onalcp°985"?ﬁ?| BTt SeETRRt g"%ﬁr'&%ﬁeﬁgfmﬁ’l %%JI(’% %F'luhtl?l PRg® OEES)C{S)IWI&

i mrer sing or dr@acf&m £t pﬂspﬁvartgvemwd)d:anay ma imyeis igngatefrhghanf pbpyt 9pht o]
a solution LUJ ! gl‘ esggga}a I ng S’I vgﬁnﬂ %lalrg 4 gf)r@ﬂaf@g fr@gf?dsllced

resul ts have bec§nt tai ned pping fruit” abou m nut es
Longer di ppi ng fixuies are aI so enpl oyed; hovvever at fresh fruit preservatlve

concentrati gns of G%H@E%eggrorvggiﬁﬁ%sgrofh'tgg'efnulE hfs RBEOf e AGubrdl BBENQ
ti mes over m nutes can effect flavor. he appl es are then

preferably pl acedrche p‘&tl@&@%‘“{a@epi‘lﬁ/éﬂ“bra r‘—’ééfﬁ’&ed‘tfl"ﬁfr?‘g R e e ruithe s
to be transport@gmnRéssSiikt bogerAinatl $BAd -a ldﬁwm/c@r ana\hfﬁse thecehr ustands RO 2be
consuned with several hours from slicing or s the flr u+t ref rabI y
not packaged. §ﬁ°P§bF"é°“b§§Ede’isn§°T‘Wyudg§e '{fE g? 3 Plaf ?‘hy éne
bags, 4 m | 10 diapeteret lepeneondags) prpbhysuayirena flcaltarmdshel'nhé fpht%eges
mul ti-I|ayer, pol yole 00 a yayac 0,

Cryovac 89(5'19 b%%%t%;%éq % Vé,}éﬁ_@ﬁ&?’ Ecog%lgl \r?gl%sg%gg?"% the pt%;/?g yI ene bgg,
wi t hout a seal ,cqmraS&}an‘ER?&r of [R3e. cyclpy ef eresbiy hohe 1¥1r“\€*sh° fgegPRd (T§°BYed

at bel ow 30C, npre RESEST 3Bint,Deb 0nih/ADH Gies@V 8P Landeel &idbhYstance, and a
target value of 3 mm. The apple pieces were 1 cm thick.

The texture, flavor, and moistness of the fruit were evaluated

15 by tasting fruit samples. Color was also evaluated by visual

i'hspection. The color, texture, moistness and flavor were then

evaluated according to a scale of either 1 to 10, or 1 to 15, with 10

or 15, being the value assigned to a freshly cut piece of comparative

fruit.

20 The following mixtures containing the dry ingredients of the

fresh fruit preservatives are typical Examplés and not intended to be

limiting. The ingredients were FCC or USP grade unless otherwise

indicated.

25 Example S1 |
A fresh fruit preservative containing 100% calcium ascorbate.
Example S2
A mixture containing the dry ingredients of the fresh £fruit
preservative containing 65.54 % ascorbic acid, 27.4% calcium chlorigde,
30 and 7.06 % sodium hydroxide, was prepared by combining the following:
26.2 pounds ascorbic acid, 10.95 pounds of calcium chloride; 2.82
pounds sodium hydroxide.
Example S3
A mixture containing the dry ingredients of the fresh fruit
35 preservative containing 60.57 % ascorbic.' acid, 25.33% calcium

chloride, and 14.10% sodium hydroxide, was prepared by combining the



15 bel ow 10[err] C, even nore preferably below 5[err]C, to reduce

m cr obi al gwowole723%hi |l e the fruit may be stored at anbi ent t eqparses/usas
around 200C, shelf life is increased by storing below 20[err]C preferably-
bel ow 10[err]C The fruit is preferably stored above O[err]C to prevent '
freezing. Evaluation of Preserved Apples 20 As a result of being
preserved with fresh fruit preservative, the-degradation of the col or of
the fruit is substantially reduced. For fruits having white flesh such as
appl es the whiteness of fruit preserved with the fresh fruit preservative
Is preferably determ ned using a caloripeter according to the nmethod
described in " Rg‘bﬁw"ﬁ"f'?g O?E’Eng”ﬁ?j BRAFOE° G517 ﬁﬁa%%gBYPéﬁt salqiymt dlosidss,
Vol . 27(12), Deawmihrberid 9&ndsasiiinhilp@icbeideof t he Anerican Society for

Horti cul tural nga%ngg 4l exandria, Virginia. The L*, a*, and b* val ues

obt ai ned accord e nmethods in such article are then converted to

whi t eness accor di ng Romixfareolcher@ingnd othruldry 3Dgredients of the Hfkshefess =
100- ((100- L) +pAZetvdidld lonkQinihhUsd S30aMB0 00 4§ Ja'%eéﬁcf&tlﬁ_ dmoBsad
val ues are measured as described above and the fresh color index is

det er ni ned accof®ft gt PRSI WL EYSARGef dPfPLeParredl cotdpinndeg £ollowing:
100-[err] 35 26.2 polhds addbimiReseidOfe.1bhe polidd tcal0fum tdh€orifdl; | @b NG 45
exanpl es was deter.m ned,using M.nolta Chroma Meters CR2000 from M nol ta
and -8- Col o?ﬁ%‘g-s#a%lcﬁér? §‘5§’éﬂm lor meter from ColorTec. Fruits
preserved with Edempleessh fruit preservative typically maintain greater than

about 90% of, their whit, S bnckdndRY Sene ?%§2§§%B$¥ﬁtsas°fcpﬁmar dfresh.

sliced fruit. 5 _ The firmess or ha e frui |srtﬁré orce
required for a PrEBEVRIGVPerfoRFRNENT h82f 744 tasrogbienadidst eande 1hHett [relcium
fruit. The hydroxide, was prepared by combining 26.2 pounds ascorbic acid; and

5.53 pounds calcium hydroxide.
Example S6
15 . A mixture containing the dry ingredients of the fresh fruit
preservative containing 73.65% ascorbic acid, 17.14% calcium chloride
and 9.21% calcium carbonate, was prepared by combining the following:
26.2 pounds ascorbic acid; 6.10 pounds calcium chloride, and 3.28
pounds calcium carbonate .
20 Example S7
A mixture containing the dry ingredients of the fruit
preservative containing 77.85% ascorbic acid and 22.15% calcium
carbonate, was prepared by combining the following: 26.2 pounds
ascorbic acid; and 7.45 pounds calcium carbonate.
25 Example S8 _
A mixture containing the dry ingredients of the fresh fruit
preservative containing 48.86% erythorbic acid, 40.72% calcium
“'chloride and 10.42% sodium hydroxide, was prepared by combining the
. following: 12.53 pounds erythorbic ascorbic. acid; 10.44 pounds
30 calcium chloride; and 2.67 pounds sodium hydroxide.
Examples S1 to S8 are mixed with water to obtain a fresh fruit
preservative solution. Example S1 is also used as a dry fresh fruit
preservative, however the appearance is less preferred due to clumping

of the fresh fruit preservative on the surface of the fruit.
35



firmess is determined using a Quality and Test. System 25 and TA 40 probe
from St evenso@qany. The TA 40 probe a bl ack acetate, 4.5mMmPCI/HAEKS616

20mm | ong rod probe having a flat end. The follow ng 10 settings were
enployed in the QIS system the test type is a conpression test of
one cycle, 0 second hold tine, O second recovery, 5 g trigger point, 30

mm mn test speed, antl-a target value of 3 mm The
flavor, and noi stness of the

fruit sanples. Color was also
the%‘

target unit distance,

appl e pieces were 1 cmthick. The texture,
tasting

fruit were evaluated 15 by
eval uat ed by ' '
flavor were
15, with 10 or
conparative - fruit. 20

i ngredients of %h fruit preservatives are typical Exanples and not
i ntended to be |im tRedyDelictius apglesiivene PHRELE OO B tisHErgpadeulhl ess

ot herw se i %dl Cﬁe%@rvgé.ve BExaopl e cfd v&loﬁ.é E‘é-ﬂ%lgé Weke m’:.%@di \&%ﬁ:bV£ 1608d @Rl Ng
100% cal ci um ascor bat e. npl e 'S2 A mixture containin el I ngredients

of the fresh fr*&ﬂdtmb?%?sé%“a‘t’PVe COfit BRIPA GBS, B KT r‘tS’r _YFr 27. 4k

cal ci um chl ori desni8fzed atth 7750ﬁpne ssaﬂiuunyﬂs‘quiﬂaﬁtﬂesoM&Somr epanamleemyd

conbi ning the follqw 6. nds_asco 0 5Of | ci um
chloride; 2.82 P8 dsargio |§um FOXT 2l.e 1ces wex!§3 }!gp ?uug’egg%nt al(n)lqﬁg t he
dry ingredi ent scadfcituh easfcoelsdtef f:cnsth gBuit prwew'atvleveolwem SENEXRYPIE0S 5 For 0
ascor bi ¢ § Ry 5P %3 cal Gi yiauellor ingle. apAds Ll OhenOflbBYAlAXEkle, Was

prepared by COfT%I ni ng
solutlon and drained for one minute. The apple slices were sealed in

15, belng t he value aSS|gned to a freshly cut plece of
The foll owi ng m xtures containing the dry

Food Saver bags plastic bags from Cable Kitchen, the apples were

stored at 5°C for 13 days and then evaluated. The results are shown

in Table 1.
15 .
o Table 1
SRS ; Evaluation of Sliced Apples
Preserved with Fresh Fruit Preservative
Dipping Color | Texture | Moistness Flavor Overall
Time Accept-
{minutes) ability
Control 9.44 11.39 11.37 11.68 11.17
ascorbic
acid
(0) .
1 12.36 12.19 10.80 11.47 11.93
3 12.86 12.24 12.33 11.33 11.72
- 12.22 10.03 10.72 9.75 10.07

BEvaluated on a scale of 1 to 15, where 15 represents the highest/best
20 * control apples were cut before evaluation

Example 2

Cortland and Red Delicious apples were preserved with the fresh
fruit preservative. The whole apples were washed, peeled, coregd,
25 and sliced. The apple slices were dipped for one minute into the

following fresh fruit preservative solutions: 2.8% calcium ascorbate



-9.. follow ng: 26.2 pounds ascorbic acid; 10.96 pounds cal ci um chl ori de;
and 6. 10 poW@03238i um hydr oxi de. Exanple S4 A m xture cont aiPGITAEsMmes1ar y

i ngredients of . the fresh fruit 5 preservative containing 75.33% ascorbic
acid, 17.53%cal ciumchloride, and 7.14t cal ci um hydroxi de, was prepared by
conbl ning the follow ng: 26.2 pounds ascorbic acid; 6.10 pounds cal ci um
chloride; and 2.48 pounds cal ci um hydroxi deé2- Exarrpl e S5 10 A

m xture containing the dry ingredients of the fresh fruit preservative

cont ai ni ng 82.56% ascorbic acid, and 17. 44% cal ci um hydr oxi de was prepared
by conbi ning 26 d C 20 nds Ga hydr oxi de.
Exanpl e S6 15 sgl‘R‘RBH sa %?%lghc%%{%al n| t% %?@or}éﬁﬁraec r:ﬂ’(ﬁfé/at 56 "Fr esh
fruit preservat Fh@l@éﬁt andi ﬁg?SFSS@%“aumQe ;a8 %blu!ei’orﬂ_¢%tmlmnmm cla%orl de

and 9.21% cal Ci YELGRABONACand DS o PF QRBEAH bmoqqapl ra'nago tsb,@ éé?illuﬂ
pounds ascorbic acid; 6.10 pounds cal ci um chlori de, and poun CI um

carbonate. 20 2E5QMWSEeR SPRRRINiNG13r33% AGRERINAALY. OhEAS GP%/Clq“hghl-Rﬂléﬁts
of the frujgt pﬁ@aﬁnvatda\lelmmyawmag, &l s8DYUidR CoYRh i 8. Bdaddorbk

cal cium car bonate was . pr ini.ng the foll ow n 26. 2 pounds
ascor bi ¢ aci d; i%(nﬁn?p 395 Xr&%?’gb%dﬁgraoﬁﬂﬁ‘fté‘mz%mtg e£7§8 A

m Xt ure cont ai nesgprbhie arig, i agr edsgnbslcm‘umt blaofrmehnﬁrmuzts%pdsaa&%rvat Ive

contalning 48, Bbucgiy! hOLBlG1cRkdleacnd 7208 ELSHUN ., GhLor | dg and

10. 42% sodi um hydr oxI de, was prepare conbi ni ng 36w hg
12.53 pounds Er}RINGr gRPonatorkd @ satytdon qqytﬁmqusourﬁ}s esﬂ:horbad: cictich

chloride; apgl 236753 {\tmS kil LHR0K i 8- s SHANPLRE 0 add. OmRB 23p fe Th¥ELs

with water to obtain a fresh fruit
were removed from the solution and drained for one minute. Then the

apple slices were sealed in Cryovac PD200 bags from Cryovac Inc. and

stored at 5°C for 21 days. The results are shown in Table 2.

15 Table 2
Effect of Various Fresh Fruit Preservatives

on Color, Texture, Flavor and Moisture of Apples

Ex. % w/v color flavor texture moist.

S1 2.80 14.5 14.0 14.0 14.0
52 3.54 14.5 14.0 14.0 14.0
83 3.83 15.0 14.0 14.0 14.0
54 3.08 15.0 14.0 12.0 13.0
S5 2.81 14.5 14.0 13.0 12.0
1 3.15 15.0° 14.0 14.0 14.0
S7 2.98 14.25 15.0 12.0 14.25
s8 3.07 15.0 13.0 13.0 14.0

After 21 days, the apple slices were not significantly
20 different from fresh cut apples in color, texture, flavor and
moistness.  Immediately after dipping and for several days
thereafter, the apples preserved with the fresh fruit preservative of
Examples s2, s3, s4, s6, and s8 had a slightly salty after taste.
This salty taste decreased gradually and disappeared in a couple
25 days. The apples preserved the fresh fruit preservative of Examples

s1, 85 and s7 did not have the after taste.



preservative solution. Exanple Sl is also used as a dry fresh fruit
preservati VWO BEWB0er the appearance is |ess preferred due tBCTUEMI6ALS of
the fresh fruit preservative on the surface of the fruit. 35 -10 -

Met hods of Preserving Fresh Fruit Using the Fresh Fruit Preservative
Exanple 1 Red Delicious apples were preserved with the fresh fruit 5
preservative. First, the whole apples weretdi pped into a 1% sodi um

hydr oxi de sol ution. The apples were then rinsed with water, sanitized with
75 ppm sodi um hypochl orite solution, then peeled, cored, and sliced. The
apple slices were dipped into the 3k (wv) cal ciumascorbate fresh fruit
preservative solution of Exanple S1 for 10 either 1, 3, or 5 mnutes.
The appl es wer eesahebe enoved fromthe sol uti on and drai ned for one m nut e.

K tcnon, Cthe appl oo SErS0 fikeh PRios (Y Hh-Jaf et Slds § B e
results are shoWwssi andrabbe of the cFhgium ps@yrRRtatfresh Erul) |P@eﬂe¢q9p#‘e%

Preserved W'St h fcfl%.%borl: I ‘L” &xﬁb@é glva&éféeetglwbaghnd efd h%plngT@ﬁlteU W&s either
Mbi st ness Fl avor Overal | "Time
Accept - (m nut e%)mlnutes or 20 minutes. The apple slices were sealedazd} 12i 'f”kll -Cont r ol

9.44 11. 39 polyettyhedd bags ankil sB8red at klsic £88CAr Bhfs . ackkk (@iults are

shown in Table 3.

10 Table 3
Effect of Varying Concentration of Calcium Ascorbate Solution

And Contact Time on Granny Smith Apple Slices

Concentration ascorbic Dipping Time Began Browning at
acid (%) {minutes)
0.5 5 6 days
e 0.5 20 6 days
1.5 5 19 dayé
1.5 20 19 days

As can be seen from Table 3, the 0.5% solution of the fresh
15 fruit preservative is less preferred for sliced apples which are to
sit on a shelf, however it is suitable for preserving apples for
short term as in consumer, catering and restaurant use. Other work
with granny smith apples showed that concentration of 3.8% preserved

the apples for 21 days.

20
Example 3a
Red Delicious apples were preserved as in Example 3, except
with different concentrations of the fresh fruit preservative
solution of example sl, The results are shown in Table 4.
25 .

Table 4

Effect of Concentration of Calcium Ascorbate Solution
And Contact Time on Red Delicious Apple Slices

Concentration (%) Dipping Time Began
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10. 07 Evaluated on a scale of 1 to 15, where 15 represents the
est 20 * control apples were cut before evaluation Exanple 2

Cortland and Red Delicious apples were preserved with the fresh fruit

preservat

I ve.

The whol e appl es were washed, }3&el ed,

(40)

red, 25

and sliced.

The apple slices were dipped for one mnute into the following fresh fruit

preservative sol utions:
contai ni ng 2. 32t ascgrbi-e—aed—0~97T—cal-
hydr oxi de;

chl ori de,
acid, 0.5

calciumc
calciumc
renoved f

21 days.

Table 2 Effect of Vark

texture
14.0 S2

2.8% cal ci um asco

rbate

cor bI"8Rati d

sol uti on;

TR d Ry

a sol ution

sodi um
cium
ascor bi c
ol uti on
ution

. 66%
10
S were
le slices
50C for

ure,

14.0

10

a solution containing 2.32% as { ;
and 0. 54t dodium hydrexi de; a sjol ut1 os cont @ Nl D0hohr32%
4t cal ci um ght-e+-de—5 and—0- 99@%vaLﬁkunLhidLngde+_a_s
cont ai ni ng 2.32% ascdrbic aci 3-23nd 0. 49% cal ci? m hyd] oxi 4e®°% sol
contai ning 2.32% ascdrbic acl @.5@nd 0. 54% cal ctam chl ¢r1 de woud 0. 29%
arbonat e; a |setutenr-epptat-hhg °.32@Lﬂ°ﬂnrh c—aci-d—and-d
arbonate. and a sol uidh containj ng 1.5% ery{ h¥BF Ai48Fd,
1. 25% cal ci um chl ori de and 0. 3296 sodi um hlydr oxi&le. The¢ appteﬁshtce
romthe sol yt+er—art-erathed—er—ene g%nutc. Fhen thnhgp;
were sealed in Cryovgc PD900 bags from Crlyovac “I'nc. and °LEored
The results lare showdi.bh Table 2. 15 1 2 days
rots—Freghgfrt-t—Preservatives—of chqi Fext
Fl avor and Moisture df_Appl es EX. % W v col or %ﬁ avor
noi st. |Si 2.80 14.5 20 | 4. 03 days
3.54 4554535 4 T4
2.00 5 2 weeks
2.00 20 2 weeks

As can be seen from Table 4,

ascorbate solutions

Overnight - about 8-20 hours

Red Delicious apples beyond about 1 hour; however, such

a concentration of calcium,

0.25%, are not preferred for the preservation of

concentrations are useful for preserving fruit for limited times such

as in restaurant,

consumed within hours.

Red Delicious apples, a variety highly

catering and consumer use where the fruit is to be

susceptible to browning, lasts about 14 days before browning when

10

Example 3b

Red Delicious apples were preserved as in Example 3,

preserved at with a fresh fruit preservative concentration of 2.00%.

except 5%,

10%, 15% and 22.5% fresh fruit preservative solutions of example si1

15

weeks .

The results are shown in Table 5.

Table 5

were employed and the apples were stored, then evaluated at three

Effect of Varying Concentration of Fresh Fruit Preservative Solution

20

and Contact Time on Preservation of Red Delicious Apple Slices

-ation

(%)

Concentr

Dipping Colox
Time

(min.)

Flavor

Texture

Moistness




S3 3.83 15.
15.0 wQ049/07230
14.0 13.0

14.0 14.0 S7
14. 25 SB 3. 07

21 days, the apple slices were not significHmtly 20
color, texture,

cut apples in

di pping and for several

0
12.0

12.0 S6

2.98
15.0

fl avor and noi st ness.

days thereafter,

14.0
13.0 S5

2.81

15.0
15.0

13.0

14.0 4
PCT/U898516616

3.08

14.0 After
different fromfresh

| medi ately after

t he appl es preserved with the

fresh fruit preservative of Exa s4.s6. and.s8 had a slightly
salty after t ste.3Thi g salfy ta gradﬂ%lly and &Psappeared in
a couple 25 ayso T1ne appl es fresfo T ruift praservatli ve of
Exanples sl, sbh.and s7 did. b afterltaste anple 3
Granny Smith applé? werle préservEd s i | e Zuéxcept thd® 0.5% and
1.5t of the calcrapmsasclor ey r Eshud r U bervata ve % soludi on df
exanpl e si, MEL87§£§LO§ sand } '4&}4;4ﬂk4~§37§ith\ 5—nutes| or 20
m nutes. The gppl€ 'Slicdes Were s ) po*yeth) nd
stored at 2-5[lerrdLstor| . 211days are shown [I n Talbl e 10
Tabl e 3 Ef f ecttofVaryHrg—Canreehn —ei—Galtetur-Asecorbate—Sel on And
Contact Tinme dn Gzrzei‘r%ny Smmi {'ﬁ App Mréi [ cesg'aonment r%ﬁon ascorlgi C Di ppi ng
Ti me Began Browni ng at aci d(9% - (mnutes) 0.5

5 pxampPe 42YS 0.5 6 days

10

Sliced Golden apples, Bosc pears and Bartlett pears were

preserved as in Example 3 except a 3.8% of calcium ascorbate solution

of Example S1 was employed for a dipping time of

The f£ruit was stored; color,

3 or 5 minutes.

texture and moistness were

determined at 2 weeks and the preserved apples were followed for over

three weeks to determine the onset of browning.

_ shown in Table 6.

The results are



1.5
19 days As W@AYeB3I&een from Tabl e 3,

5

19 days 1.5

20

the 0.5% sol uti on of thRCT/P866B

fruit preservative is less preferred for sliced apples which are to sit on
it is suitable for preserving apples for short termas in

a shel f,
consuner,

however
catering and restaurant use.

O her work with granny smth apples

showed that concentration of 3.8% preservedtthe apples for 21 days. 20

Exanpl e 3a Red Delicious apples were preserved as in Exanple 3,

except with

different concentrations of the fresh fruit preservative sol ution of

exanpl e si, The results are shown in Tablg
Concentration of Cal cium Ascorbate Sol ution

ag{

25 Tabl e 4 Effect of
And Contact Time on Red

Del i cious Apple Slices ConcBvdluatianofechears ang pppley Freserved Began
-13- Browni ng in: Qw2sh the Fresh Fruit Pregervative 1 hour 0.25
20 1 hour 0.50 5 1 hour 0.50
20 éver night 1.00 5 over night 00
20 over niVgkiety ppipping | Began 1 34 days 1.p0
5 3 days 1.50] Tme to 20 3 days ,
{(min.) Brown Color Flavor exture Moist-ness
in:
Bart- 0 4 hours / / / /
lett control
Pears
1 over 3 10 10 10 10
wks.
3 over 3 10 10 10 10
wks.
5 over 3 10 10 10 9.5
wks.
Bosc i) 30 min. / / / /
Pears control
1 10 days 9.5 10 10 9.0
3 10 days 9.0 10 10 9.0
5 10 days 8.0 10 10 9.0
Golden 0 30 min. / / / /
apples control
i over 3 10 10 10 10
wks.
3 over 3 10 10 10 10
wks.
5 over 3 10 10 10 9.5
wks.
Example 5

Avocados were preserved with fresh fruit preservative, The

avocados were halved, pitted, and peeled. The slices were cut by

10 using a stainless steel paring knife. The avocado pieces were either
dipped in 34% . calcium ascorbate solution of Example sl1 for 2 minutes
or sprayed with a 2% sodium Alginate solution followed by dipping in
34% calcium ascorbate solution. The sections were placed on plates
with small dessicators used humidors. Water in the lower section
15 maintained the relative humidity at higher than 98%. The Fresh Color

Index was determined and the results are shown in Table 7.



2.00 1 2 weeks 2.00 5

2 weeks 2. 0Qyo 99/07230 20 2 weeks Overnight -pEResdsnBsi0
hours As can be seen from Table 4, a concentration of calcium ascorbate
solutions 0.25k, are not preferred for the preservation of 5 Red i
Del i ci ous appl es beyond about 1 hour; however, such concentrations are
useful for preserving fruit for limted times such as in restaurant,
catering and consuner use where the fruid-is to be consuned within hours.
Red Delicious apples, a variety highly susceptible to browning, |asts about
14 days before browni ng when 10 preserved at with a fresh fruit
preservative concentration of 2.00% EgngHe 3b Red Delicious apples were
preserved as in Exanple 3, except 5% *T0% '15* and 22.5%fresh fruit
preservative sol utions ofreshanpler $hdekSof AvecadmnmpPressmdednd t he appl es were
stored, then eval uated at thitdethedcirssh Hreitr ggbesvativeshown in Tabl e 5.
Table 5 Effect of Varying Concentration of Fresh Fruit Preservative

Sol ution 20 &odrLont act Ti fEroprrddr eser vat i| faleturRed Bglihateous {Appl e
Slices Concentr Dipping Colqr Flavor  Tejtageerbate | Calggimt negs
-ation Timg_(% (mn.) -14- 5 1 | Ascorbate
9.5 10 0 10 10 1 10 . 1[9.5 10
10 15 1 fo.3z 16 93%0.00 T0—{160.00  |X6086 O
Spray 10 9.0 1 9 22 5 Drench 10
9.5 10 26.95 10 90.50 92.35 93.30

92.75 81.02 92.37 93.21

115.50 78.05 93.37 92.46

143.70 77.22 93.31 91.95

164.53 72.99 93.38 93.63

236.07 72.50 86.88 92.15

262.68 | 71.66 90.21 92.74

4. { 284.76 72.05 87.97 90.58

309.07 68.20 90.34 91.49

333.28 68.83 86.99 89.69

417.33 68.60 84.39 88.74

5
Example 6

Red Delicioug apple slices were preserved as in Example 3,
except that the apple slices were dipped for one minute in the fresh
fruit preservative solution which contained 3.14% ascorbic acid and

10 1.32% calcium chloride. The pH was adjusted to different pH values
with sodium hydroxide. The apple slices were evaluated at one week

and two weeks. The results are shown in Table 8.

Table 8

is5 Effects of pH Value of Fresh Fruit Preservative Sclutions on
Preservation of Apple Slices

-Sﬁ of

solut- Sensory Scores
ion

color flavor moisture texture

Storage Time (weeks)

1 2 1 2 1 2 1 2




22.5 1 10 9.3 10 10 22.5 5

l o 9. 3w099/07230 10 10 Exanple 4 Sliced CGol den apgtrBes/BRI€E
pears and Bartlett pears were 5 preserved as in Exanple 3 except a 3.8t -
of cal cium ascorbate solution of Exanple Si was enpl oyed for a dipping time
of 1, 3 or 5 mnutes. The fruit was stored; color, flavor, texture and

moi st ness were determned at 2 weeks andtthe preserved apples were foll owed
for over three weeks to determ ne the onset of browning. The results are 10

shown in Table 6. -15- Table 6 Evaluation of Pears and Apples Preserved
with the Fresh_El:-gu-t—' ' ' ' | ' i
(mn.) Broyn 2:4° |col'or Fi%avof 2 Yextur€ E/Bi%‘ts- néss’ith: |Bart® 7
0 4hour s 3.07 /| | abt wonty ols.Peaj s 17 f\er |3 9.5 |10 10 7
10 10 1q \J\A(Q . 3 %\l ) 10 1
10 wks. 5 vef 3 1% 4o 1° 1 > 1p °5 °F 5 [wkst® Bok P
0 30m . 7.07 | 10 /10 9.5/ 8 9/s Pears.s |[Corga ol| 10
8.02 10 10 9.3 9 9.5 9.5 10 10
9.43 10 10 9.3 9 9.5 9.5 10 10
Example 7

Red Delicious apples were preserved with fresh fruit
5 preservative by cleaning with a toothbrush, dipping into a 0.5%
Sodium Hypochlorite solution, rinsing with tap water, then sliecing.
The apple slices were dipped in 3.8% calcium ascorbate fresh fruit
preservative solution of example sl1, having a temperature of either
5°C, 12°C or 24°C for 5 minutes. The apple slices were drained, then
10 sealed in polyethylene bags and stored at 5°C for two weeks then '

evaluated. The results are shown in Table 9.

Table 9
Effects of Temperature of Fresh Fruit
5 Preservative Solutions on Apple Slices
Sensory Scores
Temperature Whiteness Color Flavor Texture
(°C)
5 65.09 7.50 7.70 8.70
“ 12 67.93 7.60 8.10 8.60
24 73.98 9.10 8.30 9.10
Whiteness: calculated from L*, a* and b* values measured by
Colorimeter.
- Ssensory scores - scale of 1-10 was used
. 20 ' :
Example 8

Idared and Granny Smith apples were preserved as in Example 2
'excebt that uhpeeled and peeled sliced apples were prepared. The
apple slices were dipped in 3.8% calcium ascorbate fresh fruit
25 preservative solution of example s1 for one minute. Drained apple

slices were sealed in either Cryovac bags PD900, 4 mil PE bags, or



1 10 days 9.5 10 10 9.0 3 10 days

9.0 1w0 99/07230 10 . 9.05 10 days B.0

10 9.0 Gol den 0 30mi n. / PCT’USM“’)S
appl es control 1 over 3 10 10 10 10
wks. 3 over 3 10 10 _44- 10 10 wks. 5

over 3 10 10 10 9.5 wks. Exanple 5 Avocados

were preserved with fresh fruit preservative, The avocados were hal ved,
pitted, and peel ed. The slices were cut by 10 using a stainless steel

paring kni {.g., <IQg; a\éﬂ&@&reae&e& YRI &y Cigt bRl £gli rmsdwaens%%ea}é;we;
ascorbate solution of gbe si for 2 mnutes or sprayed with a 2% sodi um

Al gi nat e s@FetRTERSPRAY & § Hi pPrhGePTES3a55 RIFER IR ¥2Bt% Bat® *8otUti on.
The secti opgeMeno ¢ a;ﬁedvmepé:a:teasw\nf&bsrﬂmbht Gppres.at THe rasertshare dors.
Water in the | ower n 1s mai ntai ned the relative humdity at higher
t han 98% SkAE® Ii‘f‘eg%’ %‘ | ndex was deternined and the results are shown
in Table 7. -16- Table 7 Fresh Col or | ndex of Avocados Preserved with
the Fresh Fruit Preservative HOUr's p.p1e 10 Cont r ol Cal ci um

Al gi nate ascorbate Cal cium Ascorbate 0O
Effects Packaging on Preservation of Apple Slices

Sensory Scores (All fresh cut are 10)
2 week storage
temp. Var. Peeled | Package | Color | Flavor | Text. | Moist.
2-5°C IdaRed |} yes Cryovac 8.0 5.0 10.0 10.0
PE 9.0 9.0 10.0 10.0
Clam 10.0 8.5 10.0 10.0
Shell
ne Cryovac 8.5 9.5 10.0 10.0
PE 10.0 9.0 10.0 10.0
Clam 10.0 9.8 10.0 10.0
Shell
Granny no- Cryovac
smith 5.0 / / 10.0
PE 10.0 9.0 10.0 10.0
Clam 10.0 10.0 10.0 10.0
Shell
~-6.6°C Ida Red | yes "Cryovac 9.0 9.0 9.0 10.0
-] PE 10.0 10.0 10.0 10.0
| Clam | 10.0 | 10.0 | 10.0 | 10.0
Shell
no Cryovac 10.0 8.0 10.0 10.00
PE / / / /
Clam 8.0 10.0 10.0 10.0
Shell
Granny | no Cryovac 5.0 / 5.0 10.0
Smith
PE 10.0- 10.0 10.0 10.0
Clam 9.0 10.0 10.0 10.0




0.32 100. 00 100. 00 100. 00 26. 95

90. 50 WO 99/072302. 35 93.30 92.75 81. 02 PpCTNUS98/16616

92. 37 93.21 115.50 78. 05 93. 37 92. 46

143. 70 77.22 93. 31 91. 95 164. 53

72.99 93. 38 93. 63 236. 07 72.50

86. 88 92.15 . 262.68 711%6 90. 21 92.74
284.76 72.05 87.97 90. 58 309. 07

68. 20 90. 34 91. 49 333.28 68. 83

86. 99 89. 69 41733 6860 439 —flb
Exanpl e 6 Red Delji ci ous appl e sligces werfe f)}?eé‘g'er ed asfi n Exan]pl e 3, |except

that the apple sl'tTces were dipped for one mnute 1n the fresh fruit

preservati v%xgolijt i,On whi ch contai ned 3. 14% ascorbic acid and 10 1.32%
cal ci um chl ~1he pH was adjusted to different pH values with sodi um
hydr oxi de. The apisirtlasd aerlensticesyHermPresavedms vicikampe thwoeteaits. The

results are heWhd Bpdabkei&s Fakl QifpelPin 3.8% HAeehs saboRbdodakmarof Fresh
Fruit Preservative Solutions on Preservation of Apple Slices pH of solut-

Sensory §corferit C;.ﬁreemtive solution fﬂ' 208 rminute . Drain% Pg?JcFr élices

texture Stonage ddaled(Meekgdvat bags with differend package sdzes and bdg 2
1 2

sizes. They were stored at 2-5°C for 3 weeks, then compared to

freshly cut control apples. The results are shown in Table 11.

10 ) Table 11
Effects of Packaging on Preservation of Apple Slices
Sensory Scores (3 week storage)
Etreat. |a es Bag _Size | Firmnes Color | Flavor Text. Moist
pres. 2 8 x 15 1626.167 13.0 11.4 12.2 11.8
pres. 4 8 x 15 1545.333 12.7 10.4 11.6 1l.6
pres. 6 8 x 15 1489.333 12.5 10.8 11.4 11.4
pres. 6 12 x 20 1320.000 12.3 10.8 11.8 11.8
pres. 24 12 x 20 1559.500 12.5 12.2 12.0 12.0
not 2 8 x 15 6B2.333 2.8 6.0 7.0 7.8
pres.
fresh 2 1054.500 11.25 8.5 8.0 10.5
cut
cont.
pres.-preserved
Example 10
15 Red Delicious apple slices were preserved as in Example 3,

except that the apple slices were dipped in a fresh fruit
presexvative solution of 3.8% of calcium ascorbate solution of
example sl for one minute. The apple slices were sealed in 2 mil PE
bag or placed in an open glass jar. They were stored at eithexr 25°C

20 or 2-5°C. Control apple slices which were not treated with the fresh



WD 99/ 07230

PCT/ US98/ 1680Q907230 2. 20 10 10 9.5 7 PCT/US9886616

9.5 10 7 3.80 10 10 9.5 7 9.5

9.5 10 .70 3.07 10 10 9.5 7 9.5

9.5 10 10 7.07 10 10 9.5 8 9.5

9.5 10 10 8.02 10 10 -20- 9.3 99.5

9.5 10 10 9.43 10 10 9.3 9 9.5

9.5 10 10 Exanple 7 Red Delicious apples were preserved with
fresh fruit 5 gr_eservative b rcql eaning with a toothbrush, di p;lqi ng into a
0. 5% Sodi um Hy gS8ht FREETEGEUR iSGAE 4P ET TRy PRRRAT o F ofP MR R 23 Men TRY (TEFNYSS

The appl e sli cesrewstisdmdipmadle n23. 8% cal ci um ascorbate fresh fruit
preservative solution of exanple sl1, having a tenperature of either 5VC,
12C or 240C for 5 mnutes. The apple slices were drained, then 10 seal ed
i n polyethyl ene bags and stored at 5[errFeb¥eopi2two weeks then eval uat ed.

The resultsgare shown in Tabl @sfectbabt %t%féﬁé echseategpgrature of Fresh
Fruit 15 dA=88€T34AbhUE padlddll SNpPTe ABPLE Sl i ces Sensory

Scores Tenperature  \Witeness Col or Fl avor Texture 5
69. 09 7.90 7. 70 StoBagd) [Backage Seale® /|- 99 7. 00
8.10 8.60 24 73. 98 Dod bpening g.8¥dan to 9.10
Wi teness: calculated fromL*, a* ard b* val hes neasured Hyb:eahd ARt Er. -
Sensory scores - SCalfefervedl WAS [USEG U EXanHeldled | darjed an
Snith apples were prgserved as in Fxdanple 2 bxcept that udpeeled and peel ¢d
sliced appl es were prlepared. The Open 3 days
2-5°C Sealed over 3 weeks
Open over 3 weeks but
dried in 2 weeks
control 25°C Sealed S minutes
~ Open 5 minutes
. 2-5°C Sealed 30 minutes
h Open 30 minutes
10 Example 11
' Red Delicious applg slices were prepared as Example 1. The
apple slices were dipped in the fresh fruit preservative solution
containing 2.36% of ascorbic acid, 0.98% of calcium chloride and
0.25% of sodium hydroxide for one minute. Drained apple slices were
15 sealed in Cryovac bag and stored at 2-5°C for 21 days. The results

are shown in Table 13; control non-preserved apples are offered for

comparison.



apple slices were dipped in 3.8%cal ciumascorbate fresh fruit 25
preservat i vivae/areilon of exanple si for one mnute. Drai ned BppUsosalksses
were sealed in either Cryovac bags PD900, 4 miu PE bags, or -18- Cam -
Shell, and stored at 2-5C or -6.6C for two weeks. The results are presented
in Table 9. The scores are based on value of 1 to 10 where 10 is the val ue
given to freshly cut apples. The results arélshown in Table 10. 5 Table 10
Ef f ects Packagi ng on Preservation of Apple Slices Sensory Scores (Al fresh

cut are 10) 2 week storage tenp. Var . Peel ed Package Col or
FIl avor Text. Mist. 2-5C | daRed %%i Cryovac 9.0 9.0
10.0 10.0 PE 9.0 9.0 10.73°* ¥o.0 d am 10.0 9.5
10.0 10.0 Shell no Cr gowmeison @fMicrobidl Tounts dA. 0 10.0 PE
10.0 9.0 10.0 10. O KBeagmved and) NOn-pre@efved Apple)sDices 10. 0 Shel |
G anny no Cryovac Smith 5.0 / /
10.0 PE 510.0 9.0 10.0 10Mic1@biaad Counys) (Bog cfiufFgD 10.0
10.0 Shell -6.6"C e RetWGs T asrabiyovac 9—6 85 o
10.0 PE 10.0 {10.0 poo- | TT= White |Fift-
Apple (days) | Bacteria [Colifor| Yeast [Mold| -ness |ness
m
Ex. 11 0 - - - - 64.64 | 937.5
control 0 - - - - 63.06 | 630.5
Ex. 11 | 1 1.35 0.96 0.48 |0.48 _ _
control 1 ND ND 0.86 |1.21 _ _
Ex. 11 14 2.24 0.94 1.46 |2.06| 62.28 ] 942.5
control 14 6.58 6.19 3.62 [3.86] 49.11| 494.5
Ex. 11 21 2.90 ND 2.61 |3.78|61.00| 883
contrxol 21 7.36 7.01 4.22 |4.12] 45.72 | 360.3

E. coli was not detected on any of the above samples

ND - not detected

Comparison of Fresh Fruit Preservative and Citric Acid

10 : Granny Smith and Red Delicious apples were preserved as in
Example 3 with of fresh fruit preservative solution contain 3.8%
calcium ascorbate. '

For comparison, gramny smith and red delicious apples were

sprinkled with or dipped in fresh lemon juice. The results are shown
15 in Table 14.



Cl am 10.0 10.0 10.0 10.0 Shell no Cryovac 10.0 9.0

10.0 10. @Q0 B¥A07230 / / / / dam PAT/USISNO616
10.0 10. 0 Shell Granny no Cryovac 5.0 5.0
10.0 Smith PE 10. O- 10.0 10.0 10.0 d am 9.0 10. i
10.0 10.0 -19- Shell Exanple 9 Cortland apple slices were preserved

as in Exanple 2, except that the apple slié¥s were dipped in 3.8% cal ci um
ascorbate fresh 5 fruit preservative solution for one mnute. Drained
apple slices were sealed in Cryovac bags with different package sizes and
bag sizes. They were stored at 2-5C for 3 ¥vee]$s, then conpared to freshly
cut control apples. The results are shol?Ptd abl e 11. 10

Tabl e 11 Effects pfowdanskarimag aad Pysreetin abples OPrdippled Sliktlh cireSh rimuiy
Scores (3 week storagedresecattive apel s /AppBagTSiated WHubhnhesm J@oieor Fl avor
Text . Moi st bacr (in.) (a} pres. 2 8 x 15

1626. 167 13.0 11.2pple Variedy. Z Tidatreptes. | Iastedafter | 8 Beddn
1545. 333 12. 7 10.4 11. € 11.6 pres. Ireagment SMBS
1489. 333 12.5 10. 8 11.4 11.4 pres. 6 12 xiRp
1320. 000 12. 3 goargyy Smith] g _ 13e®mpr es. verypgour |123% hpgrs
1559. 500 12.5 12. 2 12. juigeysprinkle _
lemon very sour 30 hours
juice/dipped 1
minute
lemon very sour 20 hours
juice/dipped 5
minutes
untreated / 4.5 hours
control
Red Delicious lemon juice/ sour 1 hour
sprinkle
lemon very sour 2 days
juice/dipped 1
ot o minute
lemon very sour 2 days
juice/dipped 5 ’
minutes
untreated / 5 minutes
control
preserved no change over 3
weeks

As can be seen from Table 14, the comparative example of the
lemon juice increased the time before browning as compared to the
untreated control. However, the apples preserved with the fresh
fruit preservative far surpassed the apples treated with the lemon

10 juice; the red delicious lasted over 3 weeks whereas the apples with
the lemon juice lasted only 2 days. Most significantly, apples
treated with lemon juice had a distinct sour taste and were soft and
soggy. The apples preserved with the fresh fruit preservative did

not have a sour taste; they were crisp and not soggy.
15

Comparison of Commercial Fruit Fresh™ Preservative to Fresh Fruit

Pregervative

Red Delicious apples were preserved as in Example 2, except
that the following fresh fruit preservative solutions were employed:

20 a 4.5% solution containing 1.41 g ascorbic acid, 0.592 g calcium



not 2 8 x 15 682. 333 2.8 6.0 7.0 7.8

pres. | freswo 9907232 " 1054.500 11.25 8. 5 _PCT/US98/1€516
10.5 -cut cant. pres.-preserved Exanpl e 10 15 Red Delicious appl e
slices were preserved as in Exanple 3, except that the apple slices were -

dipped in a fresh fruit preservative solution of 3.8% of calcium ascorbate
sol'ution of exanple sl for one mnute. The éppl e slices were sealed in 2
m | PE bag or placed in an open glass jar. They were stored at either 25aC
20 or 2-50C. Control apple slices which were not treated with the fresh
-20- fruit preservatlve S I on r eq f o] A . LeglUdsd S
are shown in TEBI¥FIES 3°f, gr 6 fz %gﬁmeh}%’rggﬂe 1ol £ nd &ngl?gég{]gag S?o??g"e
Tenper at ur e andoSedbecdcantafpeny Pt lgageladum/gasiosb8tg dostiomdrige 1119y ¥RERE

Seal ed or Openipg , 3-8 s'?aﬁg%%nt QOJHaqmnglw 3, B'Eeéaﬁ_ﬁc\i@rﬁi ascorbate in 3900&1

Seal ed days 2-5[err]C Seal ed

over 3 weeks qgeﬁtllled Wat&Ver 3 weeks but dr| ed in 2 weeks control

25[err]C ¢ Segb@dcomparison, redNE&lilc@BuéPspbles slices wele Mippe@sSin a
commercially available "preservative" known as Fruit Fresh™
distributed by Altrispa Corp., Munci Indiana. Fruit Fresh™

preservative contains ascorbic acid, dextrose and silicon dioxide.
Four solutions of the Fresh fruit were prepared as recommended by the
10 package: a 22.9% solution containing B8g Fruit Fresh™ in 35 ml
distilled water; a 22.3% solution containing 11.5g Fruit Fresh™
preservative in 51.6 ml distilled water; a 1.9% solution containing
9g Fruit Fresh™ in 473 ml distilled water and a 2.7% solution
containing 10.3g Fruit Fresh™ in 378 ml distilled water. Apple
15 slices were also tossed with dry Fruit Fresh™ preservative. The apple
slices were packed in both one quart jar and Cryovac bag stored at 2-

5°C. The results are shown in Table 15.

Table 15

20 Differences in Browning Times between Commercial Fruit Fresh™
Preservative and Fresh Fruit Preservative

Solution Application Began Browning
in:
22.9% Fruit Fresh™ spray 35ml/32 s 3 hours

22.3% Fruit Fresh™

spray 52 ml/32 s 4 hours

1.9% Fruit Fresh™
dip for 2 minutes 30 minutes
473 ml/32 s

2.7% Fruit Fresh™ | dip for 2 minutes 2 hours
378 ml/32 s
Fruit Fresh™ dry toss 4 g/32s 3 hours

ascorbic acid/

CaCl, / spray 45 ml1/32 s 2 days




2-5[err]C Seal ed 30 m nutes Open 30 m nutes 10
Exanpl e 11 We9la@iseci ous apple slices were prepared as Exanpperdssgiiw@iappl e
slices were dipped in the fresh fruit preservative solution containing :
2.36% of ascorbic acid, 0.98%of calciumchloride and 0.25% of sodium

hydr oxi de for one mnute. Drained apple slices were 15 sealed in Cryovac
bag and stored at 2-50C for 21 days. The 128sults are shown in Table 13;

control non-preserved apples are offered for conparison. -21- Table 13
Conparison of M crobial Counts on Preserved and Non-preserved Apple Slices
5 Mcrobial Counts (log cfu/g) Tine

Aer obi ¢ NaOH Wite| Firm Apple (days) Bacteria
Colifor Yeast Ml d -NEs BaaSum EX. 1 U -~ &3.bs

- 64.64 937.5 control 0 - - - - .
630.5 Ex. 11 1 | 3scoriatss 0. 96 SP*Y 48 ™ 32g5cqntroff davs

ND "~ ND  0.86 3B dakAum ] 12 7 7% U 941746 2.402
62.28 942.5 control 6.58] .. 6.19 3.62| 3.86 49.11 494.
Ex. 11 21 o gotbare (o O 0| @ie ok e miBptS | over dciesks 121
7.36 7.01 4.22 4.12 45.72 360.3 Biigwl/B2was ngt detected on fany of

the above sanples Nyszsnot—tetectet—Conpart+son—ef—++resh+ru-t—Preservative
and Citric Acid
As can be seen from Table 15, treatment with the commercial
Fruit Fresh staved of browning for at most about 4 hours. However,
5 the apples preserved with the fresh fruit preservative lasted over 3

weeks when dipped and over 6 days when sprayed.

Comparison of Fresh Fruit Preserviative to Commercial Preservative

Snow Fresh Preservative

PR TN

10 Red Delicious apple slices were preserved as in Example 3 with
a fresh fruit preservative solution of 2.6% ascorbic acid and 0.72%
calcium carbonate containing 5.2 ascorbic acid and 1.44 g calcium
carbonate in 197 ml distiiled water.

For comparison, apple slices were treated with two conventional

15 solutions; solution A contained 2 g ascorbic acid, 4 g. calcium
chloride, 2g. citric acid, and 4 g sodium acid pyrophospate in 188 ml
distilled water; solution B contained 6.2 g calcium chloride, 8 g
citric acid and 6.2 g table salt in 180 ml distilled water. The
results are shown in Table 16.

20 .

Table 16

Comparison of Browning Times of Apples preserved with Fresh Fruit
preservative to Apples treated with Conventional Preservative

Solution Application | Taste After | Began
Treatment Browning

A dip for 20 very strong | 9 days

ascorbic minutes taste and

acid/calcium unaccept-

chloride/ citrie able .

acid/

sodium acid

PyYrophosphate




10 Granny Smith and Red Delicious apples were preserved as in
Exanpl e 3 WoOI99/8123¢resh fruit preservative sol ution contain BCBHS8¥I56m
ascorbate. For conparison, granny smith and red delicious apples were )
sprinkled with or dipped in fresh | enon juice. The results are shown 15

in Table 14. -22- Table 14 Browning Tines and Taste in Apples Preserved
with Fresh Fruit Preservative and in Appl es®*Treated with Lenon Juice Apple
Vari ety Tr eat ment Taste after Becan Treat nent
Browning in: Ganny Smith | enon very sour 30 hours |
j ui-cel/ sprinkle | enon WY SO 3P—hotH-s—H-geltdipped—3—m nut e
| enon very s%tir . 20 hou?i;gigfcoélled §§) qesgiiﬁgm Pésdg it r eat pd
/ 4.5 hoursz;c‘l(gﬁ'gé)/l CB@cheTUT ci ous n _j ui{ce/ 50ur
1 hour sprinkle le [Liga/ table ¥8pY| SoOur éb yS jui ge/di pped 1 prinute
| emon Very ISgitleh fruit - Y0P dip for one |no change 23 days

preservative minute from fresh

cut apples

As can be seen in Table 16, the conventional preservative
solutions A and B both had an unpleasant taste. However, the apples
preserved with the fresh fruit preservative had the same taste as

S fresh cut apples.

Comparison of Fresh Fruit Preservative to Various Preservatives

The following solutions were prepared: solution A, a 0.5%
carrageenan/ 1% algenate solution containing 1 g carrageenan, 2g

10 alginate in 197 ml H,0; Solution B, a 1.5% alginate, 3.5% ascorbic
acid solution, containing 3g alginate, 7g ascorbic acid in 190 ml
H,0; Solution C a 3.83% calcium ascorbate solution containing 7.66 g
calcium ascorbate in 192.34 ml H,0; '

Solution D, a 3.52 % ascorbic acid solution containing 2.02g

15 ascorbic acid in 193 ml water; Solution E: a 3.73% CaCl, solution
containing 10.12 g of CaCl,2H,0 in 190.0 ml H,0; Solution F, a 0.89%
Snow Fresh solution; and Solution G, a 2.91% Snow Fresh solution.
The Snow Fresh preservative lists as its ingredientgs calcium chloride,
ascorbic acid, citric acid sodium acid pyrophosphate.

20 The carrageenan was obtained under the trade name Gelcarin
GP812 from Marine Colloids; the algenate was obtained under the trade
name Manugel GMB from Kelco; the ascorbic acid was obtained under the
trade name Grandular from Pfizer; the calcium ascorbate was obtained
from Pflatz and Bauer Inc.; and the calcium chloride (CaCl,.2H,0 usp:

‘25 MW = '147.02, was obtained from Fluka.

Sliced Red Delicious apples were sprayed with the above
solutions. Sample 1 was sprayed with solution C;, sampié 2 was
sprayed with solution A then sprayed with solution C; sample 3 was
sprayed with solution D; sample 4 was sprayed with solution B then

30 sprayed with solution E; sample 5 was sprayed with solution B then

sprayed with solution C; sample 6 was sprayed with solution F; sample



j ui ce/ di pped 5

preserved WO 9/0730change

14, the conpar
browni ng as co
preserved with
treated with t
whereas the ap
significantly,
and were soft

preservative d
Conpari son of
Preservative
that the follo
4.5t solution

chloride ang O

solution containing 1.7 g calciumascorbate in 45 m

3.8Wsol ution
water. 5
a comrercially

10

R@HerP%bL Caipgwg

/ 5 m nutes control
over 3 weeks 5 As can be seeRCTUSPE/IRGH e
ative exanple of the |lenon juice increased the tine before
npared to the untreated control. However, the apples
the fresh fruit preservative far surpassed the apples
he | enon 10 juice; the red?f8elicious |asted over 3 weeks
ples with the |l enon juice lasted only 2 days. Most
apples treated with I enon juice had a distinct sour taste
9 nxgass edTvp:LEt‘:haQ&I!u%iotp rGe;S glE]d/ %d cé%ézjéﬂ paes ng‘élaeé r fgrt
i'd no ve a sour taste; they were crisp and not soggy. 15
Eomreietml TrauiiritfedsHriteneseofaths applesras eFprmined and
eser | l;agg@ - EXLRPL
W ng fres ?Sgggﬁlgﬁéﬁgg?vigg\é%?%ﬁg&ﬁere e%gf%féd:%o a
Eba (Wi ReNRFS 1WaF] them Sdebpliged citdyaiomyg gimealrtayfpls as3-
i AP Bt 8@ AnUMLAE DX @8e ivesdDedThrdi Solh| 0 THRELR7. @ 3. 8K
distilled water;
tAh*8strbate in 300 n distilled

m nutes untreated

containing 11.4 g of calci

For conpaiteseds vargksdEbt Gladiusapptasredd appiawre di pped in

avai l abl e "preser V@mpaEd to kivmtuwol as Fruit Fresh"
Sample 0 hr, 14 hr. 38 hr. 61 hr. 84.5 hr.
control 64.86 64.20 63.75 62.06 62.52
1 71.98 74.22 73.57 71.58 68.57
3.83% calcium
ascorbate
2 70.27 68.94 66.84 65.80 62.85
carageen alginate/ .
3.83% calecium
ascorbate
3 70.94 67.59 68.05 68.68 66.43
ascorbic acid
4 68.23 68.96 68.57 68.19 64.08

|.alginate-ascorbic

~acid/CaCl, .
5 68.85 68.69 68.61 69.84 67.19
alginate-ascorbic
acid treatment/
3.83% calcium
ascorbate
3 68.92 66.00 63.89 61.10 60.48
0.9% Snow Fresh™
7 70.71 68.90 66.84 | 65.80 62.85
3% Snow Fresh™

As shown in Table 17, the apples treated with just the ascorbic

acid solution did not perform as well as the apples which were
preserved with the 3.83% calcium ascorbate fresh fruit preservative
solution.

Similarly, the apples treated with the commercial Snow

. Fresh™ solution did not perform as well as the apples preserved with

18
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the 3.83% calcium ascorbate fresh fruit preservative solution. Apples
pretreated with alginate or carrageen before the calcium ascorbate did
not perform as well as apples which did not receive such gum pre-
treatment.

" Figure 1 further illustrates the difference in whiteness between
apples of sample 1 which were preserved with .t:he 3.83% calcium

ascorbate fresh fruit preservétive solution and the apples treated

and a



distributed by Altrispa Corp., Mnci Indiana. Fruit Fresh’'
preservati vevooswRshs ascorbic acid, dextrose and silicon di oyc4a5sokQkdis
solutions of the Fresh fruit were prepared as recomended by the 10
package: a 22.9W solution containing 8g Fruit FreshTmin 35 m -
distilled water; a 22.3t solution containing 11.5g Fruit Fresh"
preservative in 51.6 nl distilled wa?®r; a 1.9% sol ution containing 9g
Fruit Freshtwin 473 m distilled water and a 2. 7% sol uti on contai ni ng
10.3g Fruit Fresh7" in 378 ml distilled water. Appl e 15 slices were
al so tossed with dry Fruit Freshtm preservative. The apple slices were
packed i'ftBorSFoBRE dﬁ’d’r‘t jar and Cryovac bag stored at 2- 5C. The results
are shown in Table 15. Table 15 20 D fferences in Browning Tines

bet ween COMIE!Ghaloc ko PLSRINLY Chenuatine and B a3l Fulh Brepervative,
spray 32des&bfvative 3 hours 22.3% Fruit FreshTm spray 52 m /32 s

4 hoyrs 1.9% | ; t ' ) : I QU /32 s
2. 7%%Fr ui t Frlgézésﬁ'ltD trﬁ'fglgg%lpgg‘pg%pie?n%nﬁfée%gﬁe& = gx%%t}? 333%1? rrtiéllggéas Fruit
Fresht dwigh Ever Freghysglutignigaptaining 1 teaBppepReTa§8Hithi EXdidt Jresterr] /

spray 45gdilutdeh Sontaining 2 €skéBoons péd- 2N§£1‘i-ts, Snow Fresh containing
1.5 pounds per 20 gallons and a calcium ascorbate solution 3% w/v.‘_

The control apples were provided which was treated with water. The

10 apples were stored at 10°C and evaluated at 0 hours, 72 hours and 168

hours. The results are shown in Table 18.

Table 18
Whiteness of Three Commercial Preservative Compared to the Fresh Fruit
15 Preservative
Whiteness
Storage Time
(hours)
[ Formulation 0 . 72 168
Control 70.14+1.7 62.1+2.6 60.9+2.6
Ever Fresh™® 70.14+1.7 63.143.0 62.0+42.3
Fruit Fresh™ 70.14+1.7 62.5+3.1 60.8+2.2
Snow Fresh® 70.14+1.7 64.8+2.4 62.4+42.3
fresh fruit 70.14+1.7 70.5+2.1 69.4+2.4
preservative-calcium
ascorbate

As seen in Table 18, the calciﬁm ascorbate solution maintained

the whiteness of the fruit substantially better than the commercial
20 preparations.

Although several embodiments of this invention has been shown
and described, various adaptations and modifications can be made
without departing from the scope of the invention as defined in the
appended claims.

25



3.8% cal ci um ascor bat e spray 45 m /32 s 6 days 3.8%
cal ci um ascwdgsT230 dip for one mnute over 3 Waglausdsleerk/ 32
S s - slices As can be seen from Table 15, treatnment with the conmercial -
Fruit Fresh staved of browning for at nost about 4 hours. However, 5 t he
appl es preserved with the fresh fruit preservative |asted over 3 weeks when
di pped and over 6 days when sprayed. Conpak$#son of Fresh Fruit Preservative
to Commercial Preservative Snow Fresh Preservative 10 uumum:lma""ﬂums
apple slices were preserved as in Exanple 3 with a fresh ety e
solution of 2.6% ascorbic acid and 0.72k cal ci um carbonat e cont ai nl"ngs 5.2
ascorbi c aci d &Y 5 £#A3Y'Catti um carbonate in 197 m distilled water. For
conparison, apple slices were treated with two conventional 15 sol uti ons;
solution A con{ ai nelg %e'_g‘ gs¢or bizc_:esaecigl, @r% cal cium chl ori de, 2%. citric
acid, and 4 g Sodi uh Berd pyropRosparedi A TEs MW Hi SPTHHEHF TS ToLEPifFon
B contained 6.sxegscal ciumchloride, 8 g citric acid and 6.2 g table salt in
180 m distd |1 gd L i r t i 6 . table 16
Compar i son of B oy ey Hiaes SrdBrat Brspaiiet 28Rk donbRialRy
preservative to Appl es tFE&E®H IRPEh Conventional Preservative Sol ution

Application Taste AfterasddetaR 1602000 thorbBEOWHEL Rnd

dip for 20 very strongwat%rqays ascorbic m nut es taste and
aci d/ cal ci um ! unaccept- chloride/ citric
abl e " wherein the ascorbate ion and calcium ion are present in an ion ratio
10 of from about 1.5:1 to about 2.5:1;
b. applying said fruit preservative to the fruit.
2. The method of claim 1, wherein the fruit is stored at from about

-7°C to about 20°C.
15

371~ The method of claim 1, wherein the fruit is stored at from about

-2°C to about 7°C.

4. The method of claim 1, wherein the ascorbate ion and calcium ion

20 .. are present in a mole ratio of from about 1.8:1 to about 2.2:1.

5. The method of claim 1, wherein the preservative is essentially

free of a metal ion sequestrant.
25 6. The method of claim 1, wherein the fruit is a tree fruit.

7. The method of claim 6, wherein the tree fruit is selected from

the group of pome fruits and avocados.

30 8. The method of claim 7, wherein the tree fruit is selected from

the group of apples, pears and avocados.

9. The method of claim 1, wherein the preservative is essentially
free of sodium.
35
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aci d/ sodium acid pyrophosphate WO 99/ 07230

PCT/ US98/ 16890236 B ' ~dip for one very strq@gushé66ys
cal ci um m nut e taste and chloride/ cit ric _ :
unaccept- acid/ table salt able fresh fruit dip for

A and B both hatl an unplkeasani™ taste. However, the apple

the fresh fruit preservative had the sane taste as 5 f _

Conparison of Fresh Fruit Preservative to Various Preservatives The

fol | owi ng sol 3% ons™MRePeriorephrddimshi bporinatha BraBreehivageenan/chlgside
al genat e sol uticncdeBABHaBiAY 1454 thah A068€nNa8y. 29 10 alginate in 197 n
H20; Solution B, a 1.5t alginate, 3.5%ascorbic acid solution, containing
3g alginate, 7g ascorbic acid in 190 m H20; Solution C a 3.83% cal ci um
ascor bat e sol ufli. ofhe orttaddigfg cTa b6 1g @Héﬁium%&ﬁth&h%ﬂé&%%igt% J:‘Pél:t})x
Solution D. a v |.c.agld.sol.ution containing 9.02¢g ascorbic
acid in 193 méuwg%éoré;ég%g’%ﬁeoﬁg%y gl%x’.l?%t CaCl[err] solution containing
10.12 g of [err]in 190.0 m H20; Solution F, a 0.89% Snow Fresh sol ution;
and Sol ution Gz.athe fefilcd WPOVEIERSA, SQLEELAN. chEN e ARRW L 65N PIESEIVALI Ve
lists as its ingredients cal ciumchloride, ascorbic acid, citrfc acid

sodi um aci d pyPopHEEpihPEepared by:

providing dry ingredients comprising:

o T ool AT
r | s .

10 from about 10% to about 100%, of a calcium source; and where the
calcium source is other than calcium ascorbate or calcium erythorbate,
then providing from about 50% to about 90%, ascorbic acid;

mixing the dry ingredients with the water.

15 13. The method of claim 12, wherein the dry ingredients consist
essentially of: from about 10% to about 100%, of the calcium source;
and where the calcium source other than calcium ascorbate or calcium

erythorbate, from about 50% to about 90%, ascorbic acid.

20 14. The fresh fruit preservative of claim 12, wherein the calcium

source is calcium hydroxide or a calcium salt.

15. The fresh fruit preservative of claim 14, wherein the calcium
salt is selected from the group consisting of calcium chloride,
25 calcium carbonate, calcium hydroxide, calcium phosphate, calcium
erythorbate, calcium acetate, calcium gluconate, calcium

glycerophosphate, calcium lacatate, calcium ascorbate and mixtures

thereof.

30 le. The method of claim 1, wherein the fruit is stored at from about
-2°C to about 7°C, the ascorbate ion and calcium ion are present in a
ion ratio of from about 1.8:1 to about 2.2:1; the preservative is

essentially free of a metal ion sequestrant and the fruit is a tree

fruit.

17..The method of claim 1 wherein the fruit does not brown for about

AT e
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20 The carrageenan was obtai ned under the trade name Gel carin GP812
from Mari ngy@eddmsadls; the al genate was obtai ned under the t rrECEUSIBITE616
Manugel GVB from Kel co; the ascorbic acid was obtai ned under the trade nane
G andul ar from Pfizer; the cal cium ascorbate was obtained fromPflatz and
Bauer Inc.; and the calciumchloride ([err] usp: 25 MAK= 147.02, was

obt ai ned from Fluka. Sliced Red Delicious38pples were s A

above solutions. Sanple 1 was sprayed with sol ution C;, %i‘ﬂl EW!IE
sprayed with solution A then sprayed with solution C, s

with solution D; sanple 4 was sprayed with solution B then 30 sprayed

wi th soluti oandaé’arrpI e 5 was sprayed with solution B then sprayed with
solution C, sanple 6 was sprayed with solution F;, sanple -26- 7 was
sprayed with sol ution nd_a Qntrol S .pr |ddfor coppari s The
initial whi teﬁ@sé}éﬁ Terclég‘ gpﬁf § %ﬁ‘s det" ﬁ?lﬁleg:\{’ﬁng gpapplwgét%%d
then stored atewinkhesveroamute$qse bitviniceressIHEr ﬂl'hebm tiewess was then
determ ned.at various tinme intervals as 5 indicated in Table 17. The.

results are shown in Table 17. Table 17 Wiiteness Val ues for Various
Preserved AppRés TWenpareaf ©f ctaity 8/ @aypie the fruit flesh gsppon-white jandy,

38 hr. 61 rBtains ove§4a]§:u|ﬂr 90 8AdAbr over about 1464hy86 64. 20

63. 75 62. 06 52 1 71.98 74. 22 73.57
71.58 69. 57 3. 83% cal ci um ascorbate 2 70. 27

68. 94 66284 The 6HfesBOfruit pEesdvathrea@eenladingilaat eerdiB3thes adadcinm

10 ion to ascorbate ion ratio is 2:1.

21. A method for preserving fresh fruit comprising the following
steps:
a. providing a fruit preservative comprising:
15 0.5 to 100% calcium ascorbate;
0 to 99.5% water;

b. applying said fruit preservative to the fruit.
22. A fruit preserved acéording to the method of claim 1.
20

23, A preserved fruit containing calcium ascorbate.

06821030.app
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ascorbate 3 70.94 67.59 68. 05 68. 68

66. 43 asc@ididerasd d - 4 : 68. 23 68. 96 PpcT/OBYEMES16

68. 19 64. 08 . alglnate ascorbic *-acid/CaC, 5 68. 85
68. 69 68. 61 69. 84 67.19 al gi nat e- ascorbic acid treatnent/ "
3.83% cal ci um ascorbate 6 171 68.92 66. 00 63. 89

61. 10 60. 48 0. 9% Snow FreshT 7 70.71 68. 90

66. 84 65. 80 62.85 3t Snow Fresh" 10 As shown in Table

17, the apples treated with just the ascorbic acid solution did not perform

as well as the apples mhlch were preserved with the 3.83% cal ci um ascorbate
fresh fruit PHegess SHtH-+-o1 i Re—appt-€ etrt-ee—w-tHh—the
conmer ci al Snom1Freshn1'qut|on did not perforn1as wel | as the appl es
preserved with 15 tph€73. 33r~ealci um ascorbate fresh fruit preservativeg
solution. Appled prgfreated with al vsgte or carrageen before the cal cim
ascorbate did nqterformas well as app™sg which did not receive such gum
pre- treatnment.{figure 1 further illustrates e difference in whitenesy
bet ween 20 apgles of sanple 1 which were™pkeserved with the
3.83% calciumgscorbate fresh fruit preservative SOWNtion and the appl ¢s
treated -27- th ascorbic acid.
70 - \\\\\ .
N\
i i Q.
& ‘\\ ________ O _____ ’ ~\‘\ N
------ .
= O
: \‘\
= O
65§
60 | T |
0 25 S0 75 0

TIME (HOURS)

——— 3,837 CaA
ceeOrere- 3,514 AA

~—{— CONTROL

CALCIUM ASCORBATE FRESH
- FRUIT PRESERVATIVE

ASCORBIC ACID

Fig. 1
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" Conpari son of Three Commercial Preservatives and the F Rr
Preservative 5 Red Del i ci ous appl es were prepa L&éﬁm §%EET
and treated with Ever Fresh solution containing . teaspoopoperc@éstS Fruit

Fresh sol ution containing 3 teaspoons per 2 quarts, SnOMIFr%§ mnﬁlnlng
1.5 pounds per 20 gallons and a cal ci um ascorbate sol ution!

control appl (\g@d which was treated with wa é@ﬁ.}

appl es mr%lé&“méﬁﬁ“mﬁ and eval uated at 0 hours, 7P HE?M\Q N

hours.” The!ll esshewn in Table I8% Table IS Wi el Thyce
Commerci al Preservative Conpared to the Fresh Fruit 15 " 1P%ﬂgtb¢
Preservative Wi teness Storage Tine (hours) Formnul ati or 0]

72 : . .Cont r ol 70. 34+T77

T L e T . 70.14+1. 7.
63.1+3.0 62 0+2.3 Fruit Fresh’ 70. 14+1. 7
62.5+3. 1 8+2. 2 Snow FreahL 70. 14+1. 7

64.8+2.4 - A “‘eth°d6 Ty REeSfTyiRg ffresh fruit cpppyising thezfpligwing
70.5+2. 1 steps: 69. 4+2. 4 preservative-cal cium ascorbate As seen in
Table 18 the cal&iumAsCerhal erélcel Q8L @tasm@oﬁ Q%mgﬁsaﬁ ess of the
fruit substantially better than the conmerci al preparations. Al t hough

several enbodi nent s 81U t°%Skivent i on has been shomm and descri bed, various
adapt ati ons and nodiebteditenoneasr keytmadbatd tibodit adeéparti ng fron1the scope
of the invention as,defined in the appended clains. 25

wherein the ascorbate ion or the erythorbate ion and calcium ion

10 are present in an ion ratio of from about 1.5:2 to about 2.5:1;
b. applying said fruit preservative to the fruit.
2. The method of claim 1, wherein the fruit is stored at from about

-7°C to about 20°C.
15

3. The method of claim 1, wherein the fruit is stored at from about

-2°C to abhout 7°C.

4. The method ¢f claim 1, wherein the ascorbate ion and calcium ion

20 are present in a mole ratioc of from about 1.8:1 to about 2.2:1.

5. The method of claim 1, wherein the preservative is essentially

free of a metal ion sequestrant.

25 6. The method of claim 1, wherein the fruit is a tree fruit.

7. The method of claim 6, wherein the tree fruit is selected from
the group consisting of pome fruits and avocados.
30 8. The method of claim 7, wherein the tree fruit is selected from

the group consisting of apples, pears and avocados.

9, The method of claim 2, wherein the preservative is essentially
free of sodium.

35



1. A method for preserving fresh fruit conprising the follow ng steps: 5

a. providing a fresh fruit preservatlve solution co

ions; ascorbate ions or erythorbate ions; and water; m@mwwtﬁ *-T
ion or the erythorbate calciumion 10 ar e} n|
ratio of fronﬁﬂ“ m‘ ‘Hj\m@mbout 2.5:1; b.  applying 3[ ﬁ&EMFNT%E'E‘?
preservative The methed of claim 1, whérein the f

is stored at from about -7[err]C to about 20[[err]C 15 o Thé“ﬁect“*ﬁi
claiml1, wherein the fruit is stored at from about -2[erf] C 't o_about
7[err]C. 4. The nethod of claim11, wherein the ascorbate}ion and cal ci um
ion 20 ar e jPr.esetite impctdnof ecladh i 0 ohefeianchd qitesdrBiclyd haabouihidrad 5
The met hod of; gl gér{gegmra el ein, tlggn RLESENRValive is essential ly free of a
nmetal ion sequestrant. 5. The rretlhod of claim1, wherein the fruit
is atree fruit. 7. The met hod of claim®6, wherein the tree fruit is

sel ected fromithengrfuBog BSicshind, OlndaR Ehd!idetnddhragsAAAs - R0 £refn
The nethod of claim7, wherein the tree fruit is selected fromthe group

consi sting of rét‘pbl%“"ﬁ’é‘éi‘%e AR PYadiRBiA8s. o. The nethod of claim 1,
wherein the preservative is essentially free of sodium 35 10. The
met hod of cl al#n 1, Thshewathnd t b pradselvawhareihasha Ctasyr ifguit preservative

solution is prepared by:

’

v

W

of

providing dry ingredients comprising:

from about 10% to about 100%, of a calcium source; where the calcium
10

source 1is other than calcium ascorbate or calcium erythorbate, then

the dry ingredients further comprise from about 50% to about 90%,

ascorbic acid or erythorbic acid;

mixing the dry ingredients with the water.

is 13. The method of claim 12 wherein the dry ingredients consist
essentially of: the calcium source; and, where the calcium source is

other than calcium ascorbate or calcium erythorbate, then the dry

ingredients consist essentially of the calcium source and ascorbic

acid or erythorbic acid.

20
14. The fresh fruit preservative of claim 12, wherein the calcium

source is calcium hydroxide or a calcium salt.

15. The fresh fruit preservative of claim 14, wherein the calcium
salt is selected from the group consisting of calcium chloride,
23 calcium carbonate, calcium hydroxide, calcium phosphate, calcium
erythorbate, calcium acetate, calcium gluconate, calcium

glycerophosphate, calcium lactate, calcium ascorbate and mixtures
thereof.

30 16, The method of claim 1, wherein the fruit is stored at from about
-2°C to about 7°C, the ascorbate ion and calcium ion are present in a
ion ratio of from about 1.8:1 to about 2.2:1; the preservative is

essentially free of a metal ion sequestrant and the fruit is a tree
fruic,

35

17. The method of claim 1 wherein the fruit does not brown for about



x’&;
ion concent**ratl on less than about 1.s'. 11. The nethod of claim1, wherej %T

t he nmet-hod of applying the fresh-5- fruit preservatl‘z{ﬁmﬁq@ gSHE
The nethod of claim1, wherein the fresh fruit preservative solution

prepared by: prﬁ“l“LmHLﬂll“'lmﬁl dients conprising: fromabout 10%to about
100% of a calc t he cal cium 10 source ip~OtH gl{'ljﬂf HEE
cal ci um ascorbat & of cal & uf efyt horbatep-then the dry i éﬁé § Lﬁt[t%r
conprise from about 50%to about 90% ascorbic acid or efyfhorbic acid
mxing the dry ingredients with the water. is  13. Th thodAst z@ﬁ%u m
12 wherei n 3*h83%fy ingredients consist essentially of: {h¢ cal ci umsource]
and, where the calciumsource is other than cal ciumascojbate or cal cium
erythorbate, hﬁ% &&%og crilg{ edi e%%e%?@%' S e§s§lr%tshal I f_the calcium
sour ce and ascorbi ¢ acy or erythorbi ¢ aci e fresh fruit
preser vat i VEELBE0T [CYP 3PRut vﬁ%r@ﬁ (¥hi tRoesal ielint & GBPel 92¥S cal ci um hydr oxi de
or a calciumsalt. 15. The fresh fruit preservative of claim14, wherein
the cal ci umpaldul S.58hest ety 9m blegroup £ons 81400, of galysium,ehl or i de,
25 cal ci um car bonat €, cium hydr oxi Fde Cal €] um p hat e, Ci

er yt hor bat er,etamse:aﬂver Lﬁhout sti’dﬂe@fatct@,lor oven|akioyn 14 dg}'?uconat e, cal cium

gl ycerophosphat e, caI cium I act at e, cal ci um ascorbate and m xtures thereof.
30 ({1 ’E%t? oEr .2 t ere he flrswt |s St red 2kt f rom about
-20C to abo 6 astor Br?se |%nw§ al"l T i DTSR PR n a ion
rati o of fr&m &borAcorb@:e]l iew rabbutis22Z.1; the preser vat| ve is essentially
free of a netal ion sequestrant and the fruit is atree fruit.

21. A mwmethod for preserving fresh fruit comprising the following

steps:

a. providing a fruit preservative comprising:
0.5 to 100% calcium ascorbate or calcium erythorbate;
0 to 99.5% water wherein the ascorbate ion or the
erythorbate ion and calcium ion are present in an ion
ratio of from about 1.5:1 to about 2.5:1;

b. applying said fruit preservative to the fruit.

22. A fruit preserved according to the method of claim 1.

23. A preserved fruit according to the method of claim 22.

24. The method of claim 22 wherein the fruit preservative consists
essentially of:
0.5 to 100% calcium ascorbate or calcium erythorbate; and
0 to 99.5% water.

25. A method for preserving fresh fruit comprising the following
steps:
a. providing a fresh fruit preservative solution consisting
essentially of:
calcium ion source;
ascorbate ion source or erythorbate ion source; and water;
wherein the ascorbate ion or erythorbate ions and calcium
ion are present in an ion ratio of from about 1.5:1 to

about 2.5:1;
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over about 90% of whiteness over 14 about days. 19. The nethod_of
wher ei is non-white and retai
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pat @5. Oagp0y29 Ui aadraic Wiek&hati e rasewy hakg:.i on pr the erythor bat e
calciumion are present in an ion ratio of from lucbil b0 .
5:1; b. applying said fruit preservative to the fruit. 22. A fruit

pd  @6cortée mpthed tdfe chuithdd viereimithe 1fregB. frAiprsservedive Ui t
g t,g,ltlbﬁnngg hadpofeChai m 22. 24, The rret hod of claim 22 wherein the

eservat% §0n5|sts essenti al | ¥ Eg 1Q0% cal ci um ascor bate
umBryt % I HEE D C98° 5 Q\%teérsemzl@ A rét hod for preserving

uit cofrrplml ghawg tdfe thottoowi HYssteps: calcipnasudéayg a fresh fruit

pt i ve sol uti gy GRS shd RG1LR8EBLLRk! Vs Q,fthepaelhahtﬁmb@unn sour ce;

e ion source or erythorbate ion source; and wa
ascorbate” or calcium erythor ate, then prov1

J;ng from
about 50% to about 90%, ascorbic acid;

mixing the dry ingredients with the water.

27. A fruit preserved according to the method of claim 25.
28. A method for preserving fresh fruit comprising the following
steps:
a. providing a fruit preservative consisting essentially of:
0.5 to 100% calcium ascorbate or calcium erythorbate;
0 to 99.5% water;
b. applying said fruit preservative to the fruit.
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(54) Title: METHODS FOR PRESERVING FRESH FRUIT AND PRODUCT THEREOF

Abstract :
(57) Abstrac -

Methods of preserving fresh fruit with fresh
fruit preservatives which extend the shelf life of
fresh fruit particularly fresh cut fruit, are provided.
The fresh fruit preservative preserves the texture,
flavor, appearance, crispness, and color of the
fresh fruit, particularly the exposed skin of the
fresh fruit. The method comprises the following
steps: providing a solution of fruit preservative
comprising: water, calcium ions; and ascorbate -
fons, wherein the calcium ion and ascorbate ions
are present in a ion ratio of preferably from about
1.5:1 to about 2.5:1; and, applying said fruit
preservative to the fruit. Preferably the fruit is
then stored at a temperature which will not freeze
the fruit; temperatures of -6 °C have been found
not to freeze the apples. Preferably the fruit is
stored at temperatures of between about -7 °C to
room temperature, about 20 °C, more preferably
about -2 °C to about 7 °C, most preferably from
about 2 °C to about 5 °C. The invention also
relates to fresh fruits preserved with the fresh fruit
preservatives.
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