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*159159* STABLE AND Bl QAVAI LABLE | RON FORTI FI ED
BEVElm mwmdz THE | NVENTI ON The present invention
gene “ s to beverages, including powdered

bever age, gi%es, fortified with stable and bioavail abl e
iron. The present invention also is directed to a

et hogARPENRB! BROAVIISABLEQRON BORTRIED. BRVERRGES

i ndi vi y a stering an 1r

beverage of the invention in an effective anount to
an individual in need thereof. 10 BACKGROUND OF THE

| NVENTI ON The ni ner ZIEFPSF THENVENTION: he diet as it

¢ ti . . ) ; int .
body. T pRAETEIehiph dend B teftieR to BV Balse. apdlicing
rymedarbdl beiverade nixss; lfegifiet it ﬁaﬁi&éﬁd‘bmﬁﬁn&gﬁﬁ n. The
|l ead or, contribute to anema, a condition in [ C%

tesentipventipm alagds ditecteditaa smrihed to prevant 16 tre=d inoee.

I : ree.of.iron contains. a

SRR e B3 B bR BB o bovagece o
stheénvdriion indraeffectiverambanilol 4rethdiviiadian riRfthepssre

of iron should provide at |east about '10% of the U S.

Daily Value (U.S. DV) for iron in a selected serving
size. The curre ' ' 11 1igrans
per day for aduﬁ%e%ap%ﬁgjé :.'.Hégm:\f%éﬁ(ﬂhhunan

popul afHeminéraronss deddeldh tHY aiat Sg?iﬁﬁﬂctibﬁ%gfiﬁdéﬂl)é asa

the nost preval ent nutritional deficiencies
' GRERROR ;egenyin thadadys bathoas pag ofbemibigloingdnitheibiood and

L1 ritional .iron . deficiency. \

Aredppi R The i alne oniBtis B8 5hjodl et sopprioute o

Verrapniapa ¢onbitiolr imnwhiehiihe stz &ed ABINGEL bY réd bidddcells are

defi mqengg_}/ ca%%i; i n devel opi ng countries, 25

JEREERHel geNaRahya 8905 dopd serife offirameontains asebstantial

i [.Ci | £AS risk .

B e e RS Vo U58° B el b e
nBtates gagd sourpeesfrieg shourerprovids atledit-about 10% bfthe U.S.
Pﬁ)e,gle\z% Kngj\é\,{ ed?{e in Nutrition,” 7 ed., International

Py \Glug{Lks. PVa{oF ifea in aaelpgied sarvimg size1 9bise cuppnt U.S. DV

: ; f i evel opnent, physi cal

ﬁéf%réﬁﬁsaﬁégnzﬁﬁ%n%(ﬁ %ﬁe&n%afbpgggg?'oprrent . BEven in the

devel dpeuideficisticiessin runierg popelatiens psraitls a global problem and
is one of the most prevalent nutritional deficiencies worldwide. Approximately
one fffth of the world's population suffer from some nutritional iron deficiency.
Hurrell, Nutrition Reviews, 55(6):210-222 (1997). Women and children
comprise the majority of iron deficiency cases; in developing countries,
sometimes as many as 50 percent of children are effected. Iron deficiency
increases the risk of premature labor, low birth weight babies and prenatal
mortality in pregnant women. Yip et al., "Iron in Present Knowledge in
Nutrition," 7 ed., International Life Sciences Institute, Washington, D.C. 1998,
pp. 277-292. It also effects child development, physical performance, and
mental development. Even in the developed countries, a high percentage of
adult women have iron intakes below their U.S. DV.
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adult wonen have iron intakes below their U S DV. -1
*@0002* The main source of iron in the diet of many
peopl e cones fromhene iron present in neat and neat
products (e.g., animal, poultry, or fish). Henme iron

is readily absorbed by the body. However, neat and

meat Tj'ue)mam souofdecof iran i thetdietvafi hahy eeopleaédmes rbhreheme

e BB Eirng ol g S G oe (818 o rEk oWl &1 isry. Bjeme
ifdHisGRadily B%Sf&fae %@L SHH%%larn?eélfér?d“rrFe%'i‘?l'q’B‘?ﬁts often

at i nadequate eve I'ndividuals to so
aredot taveilablemnaffordnhle toqeedpld bvmgmn werdemOpemsa:teas
@é?ernate sources of iro enme iron._ca

T0BAY EPBRLIS e GO EeAL TSSHIHSq br RSBt fia dists by choice.
‘h?é?éfb’#é' ﬁH%'a't FIARYS o oﬂﬁﬁ CoRSSABA! ‘?ﬁ‘aé’é&i{a‘%é |V B fany
iron lo a sorptlon Inhibitors in tho
indinidteds torbsledypmeeh thudir nmmnbnalmeedworfmmerai itinetAs o

aﬂ s can be enhanced b resence. of ascorpic
tera e(eo%ces\p TR H° Ep sr\ﬁcﬁ Eom plant sources,
ESLH P LS TRIW BFdéQ/%lléB F&é@?o b(’}&’&' é)é’sf:drPﬁén %nd{&‘iﬂe‘g@ﬁn{é of iron

added 1 n anpbunts e ectlve resul
ah@opmmylnmtatmresamhomfammces i Absextitiont of ntm-heme iron

evera es have h, wat.er activity. an . .
T Jeb . BiERe e e Bipandhd BRI piisense cfinescarhic acid
(" SaQ/ﬁth'hﬁlC)OfHS\%Pé’ru R}ﬂémlrﬁépé‘t‘fgp?érh&n%bﬁrmc%sﬁ? ke cost of a
ms, In the product. Iron react
foodp\d1mdad¢ed in amssants efféctive fbothatfresullt Jarudiieso mayi ng

hi gh i stur d/ or er activity levels have
rteﬁg?s@é] A 'fﬂsgﬁgro'\';\‘/g%ﬁﬂ bvity for ng i ncl udi ng wat er
. nSO'GEhéraf!WdééVeré@éé havd hlma@@eavwéna%énaﬁwé 'cBRtent

source. TheSe | ow Teacti vi ty 1ron forns genera

y
whigh faclht@ta@vemmmmnt@wckmacﬁwmoi eprapdurds, @specially water

| f
WP amE SR Retrgtuth ofbrlsnich teactiBsetthounst 1 As 5
r%@dlt aﬂ'@'\ rertified %‘Sﬂu&tsLﬁdvirlgzﬁghQ‘n@iﬁtdra%rhﬂgb/waféﬂéch@ﬂy lovels
due limted solubility, sedinents are ely t

mmhymaﬂyum low. r@@ﬁﬁwagbrmsommu@ng mrater lrmptm@aadtmfr inert
31 o fog Bl RRdort0tlyBEY Tha9ETaf kEGRNY o Rorgs generaly
mt) F'ZéaS%?'@?{ﬁ%'?%““‘mf@ BAB! cIEYs! comMbhf ass8¢tad with iron
fortification. Unfortunately, they also have limited bioavailability and are not
readily utilizable by the body; further, due to limited solubility, sediments are
likely to form when used in beverage products. Prior attempts of fortifying
foods and beverages directly with soluble iron forms, such as by' addition of
ferrous sulfate, has proven very problematic, often causing unpleasant color
and taste effects, especially metallic off-tastes, which can render food and
beverage products unpalatable.

Iron complexes have been added to solid foods in efforts to fortify
those food products with iron. In U.S. Patents 5,667,825 and 5,534,275,

cereal producte are fortified with sodium ferric ethylenediaminetetraacstic
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and taste effects, especially netallic off-tastes,

whi ch can render food and beverage products

unpal atabl e. Iron conpl exes have been added to solid

foods in efforts to fortify 30 those food products

with iron. In US. Patents 5,667,825 and 5, 534, 275,
agidcomplex asl the froarsouroe.t Blickdersdl lpreom:ts m&iver lbivowater

Ien di am npet et r aacet 0 ex as the iron
oGy S liio e fraieaatiting and bloavaiiAhubest thestarvia |
géﬁ&-a"@gﬁ-ﬁ)@al ngly, the reactivity and bioavailability

of the ironis generally limted. EDTA has been used

i n vaPiTékas bees usbdievagoss feous, bekerages bhe other edible

PR Vs %@?ef]ﬁ?ﬁgﬁﬁe@r@ﬁgiéﬁyé%?éw@lcpaollc

b@mhggs Qabjebf‘fd B v%g»&éﬂ |Iﬁﬁt§§ﬂ§§é ee%tér%\ge'n | é{gj{:%(rg%nﬁ EDTA

additi ves, wat er so
a@mmws rvd'néamdudemtessmlubleoélkalE@ﬂ'aLkaime reamsh mmhlwauts of
angd cal cjum salts, of EDTA

EBTRGa06Y T sbeilminStas Sl 4 Faalim selty oLED T L Patent
3,068\8%13 dl&d?fbefs(@ Qom prEULRE Y& R3ER thE 'f%@l?ﬁﬁa%f'fésé of

‘wat er - i nsol ubl e cal ci um rmagnesi um ni
bwggﬁ%chmcompnees sokatentinswulie el civmamagriesiliahickel,
m xture, of al kali tal salts of

d,
mgﬁ%‘%\lll% gﬁ'%‘ﬂq gg&umﬂlom BBF'EEP%%’? e antaglﬁwgg‘@(g@ l#AMRRUNd or a
mmurrea&caméisma&ﬁs?éltsSomDERT(é ' @isﬁdfﬁ% ip mf the

al kali nmetal conpound.to th e ‘I sohunol on con'g'fe'x of
tetnespdium, av tetrapotassium salts of EDA#)dnta moBRTaGa®f tha BIREA

mafe SRR PERE RIS Tonlohé omurier e Abla=skond de't, s

Pétept 4820, 820 NWEEDYAShas BakR %s&u@@ﬂf&%@ﬁ%hﬂﬁ%ﬂ@n with

f ood preservat| on conposition to prevent
anfisepbc @gentoio enhanceaotifungahactivityrin feod and driniks, U.S.

PEjeRt 226,088 5 BEe 4 Bsboq PéeerialS oiiposhibe o eent
dsz@Mrai&mT@ﬂ;@d)ta(daés?éétﬂpﬂgmgré?ﬂﬁ&:éL“'E! s?éihﬁ §§\€6r§¥c‘3§cn&°énd

adm ni sterin humans and oth er

trmamoynmfpg@mt V. SePsients 4020458 lﬁlp&@gﬁ&ﬁt and$ 516,925

PrEQEEBI e Ry 2R BB e Phlfisndiod Rofplstaina

hiunéns Batiesthebahfrial8 @& @lﬁfetér*ybﬁﬁ) Hnéﬁtﬂ'a(i'\ IIC%UId iron ?upé)lement
phar maceut i cal bgfent formul ati on swta or ora

lsmpe@@lly\,@ygla e from Albion Laboratories, Inc (Clearfield, Utah)
under the tradename Ferrochel™. U.S. Patent 5,653,987 describes a liquid
pharmaceutical agent formulation suitable for oral or nasal delivery
comprising a proteinic pharmaceutical agent, water and at least two
absorption enhancing compounds which can include disodium EDTA.

As can be appreciated, there remains a need for approaches for
fortifying beverages with iron to provide enhanced iron bioavailability and
stability. The present invention fulfills this, as well as other needs and
objectives, as will be apparent from the following description of embodiments
of the present invention.
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25 conprising a proteinic pharmaceutical agent, water
and at | east two absorption enhancing conpounds which
can include disodium EDTA. As can be appreciated,
there remains a need for approaches for fortifying
beverages with iron to provide enhanced iron

bi oavai | abi | ity SMMARYOOF THE IRMENTIONNt invention

fulfills, this, as \(\gll as ot her needs and 30
obj ec NS/ BY¥eNtQN prqvides 053193@@@63 fostiiadhwith derrigERJA as an

rEAAE R ety SRR ERRI i R TR ol bG8
imtiba@ﬁmﬁaeﬁo: trbhité?a\\:n'tai_taibilfty.r Mc?rﬁsgmﬂmfggg AE'EID'DA
fdzfgtféﬁ? gﬁﬁaf&t%@ gﬂ\ﬁ@agfﬁ%iﬁeigwﬁbﬁéﬁ ye wselferﬁ:rs(t:cprﬁ@e stability.
TRERIS S oo 8Ky B SBT P apbiabi
tamtes ageffsfiavbrs, icven atTotmtivalyshighricoiegblsy pal at abl e and
of - 1 BFLPis Bl feRtoncl ST EGOTaH HaenorBadnat theniron in

GRS EIST Bl BBt Blred o LA M B SR
preseant i aripyenagd farrubatiarawithrexdded dtandin/minessimixes (a.g.,
bever ac%? for mf# ation wth added, vi t_ag n/m neral n xes.
spaiugn, SRR, RRISSSITE: Zne. (SIS YItamIn &, NEamin &, Aad the like).
A¥l 4 ghsbduentet ﬁ@s!’ggrﬁfi?é}ﬁc*ré&ﬁoh'ii‘ @Enera?éd th solution dope
consequehce, ho significant free Fron I's genera?e in
availabledo reacttznd favmi dféfiaeotsoor ealots, asds bitemthe case for other

e N M R R

6 R RlebRENCE {pabhiE B én iR roBul B0 Khlg bayepys forms

uaqdédo aentlimiting enstrxtiments of theninventiveebbvsiagentFhisfadvaatage

R N U g
cVEl ot . :

F oo RITEr R roR St aRr Roth Jr7 PRVIered ik ot

effeThive Boounts phbiesric I FA.N For iperpeses eretg the ferhiinology

wEDTA ns "sodiumferri.c_ethyl enedian petetraacefic
tETPGECETA Regls aadimrferis RTMSRRR BN FBapcels Acia of
“§6didm i?bn_%thgl%’?é?ﬁgﬁmﬁtetrbﬁeﬁé‘ BcRERES! NaFeEFTAY, esent

i nvention, everage conposition’is

In one aspect of the present invention, a beverage composition is

provided as either a fluid product or dry mix product which can be
reconstituted and that generally contains at least about 1 percent of the U.S.
DV for iron per fluid ounce of the beverage. Preferably, the beverages of this
invention provide about 1 to about 30 percent, and more preferably about 1 to
about § percent, of the U.S. DV for iron per fluid ounce of the beverage. A

typical 6 to 8 ounce liquid serving of the inventive beverage containing iron at

- these levels can provide a significant portion of an individual's U.S. DV iron

requirement. For example, in one preferred embodiment, the beverage
composition generally contains about 18 to about 33 percent of the U.S. DV
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provi ded as either a fluid product or dry m x product
whi ch can be reconstituted and that generally
contains at |east about 1 percent of the U S. 25 DV
for iron per fluid ounce of the beverage. Preferably,
t he beverages of this invention provide about | to

bl Ol . [ » 2
OB, L pBBERRY ViR B Y Bltod B8ind of Epgverece
aRHBEANg to tHeeinverBdmaFo athidweninesk pgroportdnepthesferiic EDTA is
serving of the inventive beverage containing iron at

prefesablydneorporatad itethe dormuatians pEHHS inyentipg et &lexal

dretstafe el g i oo ArBfbebi R HoouBl2 iabLCs 0
rﬁgg@ @hkiwnﬁwpréfe?ab@tﬁttébolﬁ 0.4 tabbout 8.2 me Fecpier fitiid bence

for iron, as introduced via ferric EDTA,
C}ié}ﬁei'r‘ﬁ' BﬁYﬁf@%erw ng of a beverage according to the

'EB‘.’rir\HtHE an?ht?&E|I£MQSHﬁ?§&éH§m%{ ?\hertaps dcrﬁe’vaa e

prefera ncor por at ed |n ormulati o
prwddr da faryierED DA, aheafehdxyEDTgX pmfelratiiyusrusmﬂ)as ttee Qolmg

Fe or nore, preferably at about 0.2 to 6 ?f 0,
wrc%ﬁalrﬁﬂﬂ@tfpﬁ bevarageorievarran Pewder Bwsbji i &rr;ﬁrﬁh
cr hé\}e“fo%éjﬂ&&?m c?éméfh%tléh%'th Bﬁ] £lidPSourfesd 1 Srovide

nven |on ron 15 in uced into beverage or
M@enﬂamoppmblmmlfwa ironElfideed, Hbefpeesermd—:ﬁﬂd&her

%5&%5'%&03@”@ S@Q%Htsanefé?fglfﬁ%k’ssﬁ%g d F'FPIBS %whpai%,hfeerrous
&eak, M Wht Eaﬁ%el%%?'frbﬁ@" EFHrhIQB tHé %Bv?hfé@'éous

I'ron'sources t anmpounts o

é!abm‘lnaahdlpia?atabmty attritiees pthélwliw askisved by lmmmrtlfylng the
uppl enent al iron sources, such, as erro

bevarage viafRifigED TA alangand are,theeiors, pre @ras‘tﬂvwm%
detra [

Cnd e BRERA{invafur Blss difciet R 7HAAHA to Prifint drtreat
‘fm-tdleflxziangytdnenié wbmd@srndgalsm;aaoﬂmrmsteruﬁmhe forbified dneverage

therefore, ef erably avoi ded. resent
Sl Fiebvenion uan Sreetiesemhunb R MednabiTEe i Bes thereot.
treat iron-deficiency anem a in individuals by
adm nistering the fortified beverage of the invention
in an effecti BRIBRDESCRIPTION iQEITHE DRAWINGnheed
t hereqof . BRI EF DESCRI PTI ON OF THE DRAW NG

20 . O he
f eat ufHBeRieEt Was Andafentaoesef hedsyesent 'H\‘/@WI"P%W”L\PPFome
85688t from the following detail description of preferred embodiments of the

invention with reference to the drawing(s), in which:
The FIGURE is a bar graph showing taste evaluation results for a
series of reconstituted beverages containing different sources of iron.

DETAILED DESCRIPTION OF THE INVENTION

The present invention generally relates to beverages that are iron-

- fortified using ferric EDTA. Such iron-fortified beverage include ready-to-

drink (RTD) beverages and powdered beverage mixes which can be
reconstituted using appropriate liquids. The form of iron used in the present
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apparent fromthe foll ow ng detail description of
preferred enbodi nents of the invention with reference
to the drawing(s), in which: The FIGURE is a bar graph
showi ng taste evaluation results for a series of
reconstituted beverages containing different sources

in9entiow (i.e.2 forlE ED AR BE&IUM oh D TX) EHrateN¥BNDISMNdhBUSs

present invention generally relates to beverages that

O%tra@snbhbwo%b@ ieppegteddp hgvedtigh ceagtivily isfigh moisture and

o884 R oBE A0 8455 P W BB Bla o 4R anc
offaotors! ilh wttesh woidyg withithe eixtratr@ly higih \dateerﬁtérﬂraﬁUOéctlwty
iron used in the qyiresent -5 invention (i.

inEpRYerage s oene mou ﬁonr_nm*boeX@ot«meewoamﬁamethaﬁerrmEBTA to
beﬁﬁﬁﬂ%a%@é%ﬁhb&la&%@a%%dc %?rn Q%ﬁo#&'s%bﬁw%ér%%g (e.g.,

sture an agueous everage pr odad

s@dldn‘ber ealehany, Qh@t@b?lahbwmg fred iohduns to Becvailable to react
of f - colorf I n ot her vvords wth the extrenel [

hi gh
aQRT@IM BHTIANAS 2R @T-ealorsi (B s OftAn #ae 6ASR ar SalWble,iEa tprms).
SPETERQY, THOFES riot Bebhifotrd RPobdrifBsld ferfic VA i@ sortty
beveriagesra@esdnhg tg this isvetitiom or cal ci un) t her eby
| owi nlfc‘;ufree ron ions to be aéa ilable to react and

al
f or nP8fifUstraleg g the exampleas daseriped helow: itbasiheencase

f ) t
dpHforsftate ek fic O TR does HUtRI BldiPlukgositiio WM
ofiflevorges offeccalomd ingither ténmsntltlnednplowderéd bleh/étme“samad

in the exanpl es described below, it has

roRHERSETAK DRVEragoss MPFAOVEDAeaBlablndesiadestiipwere achisved
i#ﬂﬁéf b8 lksrARbAlA Eﬁrn@fﬁ?‘l‘A g&g tcP{H]s We?ﬁn%n' &8t levels
el ther °reconst i tut e eve

ges or

exesaling @omparhtlbebewa@ges tihatrwereeﬁommwmaﬁher ros f@rms
es Lﬂlts wer e achi eved bever ages fOI‘tIerd W t

Rl IreTR @@Q&rsﬁﬂalepscﬂﬁf%c@ e msef matal ucevféﬁ@stes
ﬂﬁif?h uior, Wbﬁ&ta‘f@ tﬁ@itﬁpﬁféstrﬁ%‘rnéﬂﬁ{e%as{dgfaétb& Witk iron

fcmlgeamub draviecnotdbeari detlaotadelwmvalﬁatm’s aamplingf heverages fortified

ation,.  and/ r stal e-taste attributes
ﬁ‘HI'cf gﬁfé%?%ﬁd@'&gw I FVBAtOR.or ti fi cants. have not

ggftnIugﬁxee&a‘a'é%yofqﬁe'pvéééﬂﬁnmd BefPASL M€ Solutes,
including the ferric EDTA, are added to the liquid medium of the beverage at
levels at or below saturation levels, so that significant sediments or solid
residues are not formed or deposited within the holding container. In one
aspect, the iron-fortified beverages according to the invention contain ferric
EDTA generally in an amount to provide at least about 1 percent, preferably
about 1 to about 30 percent, and more preferably about 1 to about 5 percent,

of the U.S. DV for iron per fiuid ounce of the beverage. To achieve such iron

-levels, ferric EDTA generally is added into the inventive beverage solutions at

a rate of about 0.2 mg or more Fe, preferably from about 0.2 to about 3.0 mg
Fe, more preferably from about 0.4 to about 1.2 mg Fe, per fluid ounce of the
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20 wth ferric EDTA according to this invention. In
the practice of the present invention, preferably the
solutes, including the ferric EDTA, are added to
the.liquid nmediumof the beverage at |evels at or

bel ow saturation | evels, so that significant sedi nents

RPRSsrAnsiEih baTaB08s &R 1 INBEigH, JoGRHRTA of N dDTA
gerieratly eshtdineebgy €2 papsert Feo iU the amsuntfestriccEDTA to
contain ferric EDTA generalelg in an anount to provide

beeddedde aghiave themhaverindicgtast ispn gidditicmlavels capbatseadily
. reg preferably about |I to about 5
C%g?‘%géﬂcsﬂaémg[%@%.egt DV for iron per fluid ounce of

t he PereitlhaeRTDoora@zbAYRUted-Bevdrafes lae¢elding t@tieé hvention,
EDTA generally is added into the | nventive beverage

thegprimapnhecmamopangredicatsdAredenia ERTA (g agroyrss effeetive to help

RPEHE Qur VBl 2Rahes) and S pAlsBle il fweisheppbrfc EDTA
isf dohilsleo UDSHRorRdl dditsle-ifgrdbibms, sLRFPas tof ék@ﬁlpﬂl@,\ffé\/@ﬂﬁ?s,

of this invention, Ferric EDTA or NaFeEDTA generally
sweetenens, \alsolins, 1inssalse andiiae likegan hawmcamﬁngntn e beverages

= pblfelie Dsb Bt R R AT &0 Ko g8 theydpipt resut
irceff-tagtes eckf-2olbrs Nov ﬁh@ﬁb@hncﬁedqﬁn gpt:tiptd?r&és WHttvare

reconstituted beverages accor o.the invention

uppecaRtakie: \Prederably Ton dne & AN ps reganstityted bawsrages RTD or
tf i .U
el HeSBtddds &atfirk, 1o intdiftiolt, the Brimary comypen,

irigr@dientssarefariit EDTR(incambustdigffeetive 4o & nest tiseithS, DV
as, for exanple, flavorings, sweeteners, vitamns, .
requianaents) ahtiavering materialnand aipriabtecinyid inméich the ferric

cEEER SR g BRI BB BN e Yo o
agliédiestieFerrRf EDT@. ors, or other organol eptic

properties which are unacceptable. Preferably for the :
RTD dherpeishia liquid d whichtheferriRiFD Th, flavarinesmatarieband any

o i IS I8P Pob B BB Benck B PRRKo0,or any
offidresuliteite bnd potableriiuid belvehSor Bve Iigredinfits e Weatss-based

flavoring material, and a potable Ii (%_ui d in which the
ligeid yehiclesaie ganaraldy prefeced H\@thﬁpéﬁq ige qfithedgyamion. The

pEorbRUA iU gREMaNY Wil thaf Saidrt 88 pefmit¥dilifliization of

the ingredients and also sufficient to permit the desired strength/dilution of
the flavoring agents to be achieved. Generally, the proportion of water used
in fruit drink beverages encompassed by the invention, whether RTD or
reconstituted forms, will be about 50 to about 99 percent.

When a fortified beverage according to this invention is a fruit-flavored
beverage, water-soluble and water-dispersible flavoring agents, both natural

- and synthetic, can be used, including, for example, commercially available

fruit drink flavoring agents for. Common fruit flavoring materials useful in this
invention include, for example, orange oil, lime oil, lemon oil, and the like.
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The potable liquid in which the ferric EDTA, flavoring

material, and any other ingredients is dissolved can

be aqueous- based, al cohol -based, or any 20 other

suitabl e and potable |iquid solvent for the

i ngredients. Water-based |liquid vehicles are generally
Ofef KBUbfTHq MktefiEstiiSS kenbelto hAfn Pfdied formtlion recipes
for frujftelrinks. Fasondtuzaltfiuihjuize cdriventraesechrebé adued telthe

sufficient to permt the desired strength/dilution of
bevsageainPiavida geAccentyatathgdriitliavpring:Aesiead.y These

o Rl RV el RS Plord sy Bl R iRios
careepiste hohekllyaomaingidt ledst abbatds peréentdhdtijuids

percent. Wien a fortified beverage according to this
i nveltonshembogliment the flaveningad va?‘a‘a SVRERQS 1S3 arAnge

f@irllfdﬂ. %ﬁ@gﬁl%ﬁf BB{é?JggblE' o’?gﬁéé;a ﬂgyﬁgﬁ%c’%np%‘?w ag@n%}iéeif’éble that

can use or ex

cantaimetecpenidsy Thasd trpend$ téndiot balhighly sliscaptibie tagridation
for, Common fruit fI%vori ng matg_rials lf.se,ﬁ_ul iin this ..
anghwiBre, tsRditadlaygiop etrflavemmingutiiglentlystabilized iran will oxidize
A . ! Lol _
trsfEtatue fla®Of comBohblif FrEtrTa sUBkaan, SikRbes!iRe iron
sticH that itiwaginohkgailablle to rewdt withl therorahge flaver in a beverage.

o A e T e T S o
e BE eﬁttﬁh%ﬁ\'{éjﬂ\)ejybé%régé’& PRederdidtives db l:))/é’édded

syrup tormns. ul ce concentrate genera
tocthet inverstive béesragespexampesprciada soflium benpzoats, dsoorbie

SRS BB Bl w0 B RS, S e
VEETAEE [FHECRSEortd Ul g oS i Binverton

useristefterocan bekexpebted td asaltapowdiey & pecarstititedherteverage.
oxidi ze | o_these

S0 WAIBT SftoBdA SURBY Sikalios L tethapeerara pLAsoIved
oS SRR e By b it BB, PogPHERL UL il
acid, andrsgsforty elscasan berinelwdet ke neltralizetthe alikatidityFobtap
Wele B 1o G108 PATRESasa T T6eEr RIS RIESEEtVR 3 A1 ible doid
SHEK 87 S oRiTEPLbRr U e S BELE AN 6 e
stid, aadi mixared, theregfysucteediblecatids @ad, oheourse, neutralize any
alkalinity present in the reconstituting liquid used. For RTD beverages of the
invention, it also optionally is possible to carbonate the beverage prior to its
packaging. The powdered beverage mixes of this invention optionally can be
reconstituted in a carbonated liquid, or they optionaily can be carbonated
after reconstitution.

The beverages of this invention also can contain a sweetener. The
sweetener can be selected, for example, from one or more of sucrose,

glucose, fructbse, hydrolyzed corn starch, maltodextrin, corn syrup solids,
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like. Also, in the case of the dry powdered beverage
m xes of the invention, users often can be expected
to use tap water to reconstitute the beverage. Since
tap water often is slightly alkaline due to the
presence of dissolved mneral salts therein,

o[V t Seifod o1 4 b i i, or
2GR R G5 SRy ripfBBlifasReRERgES) Sl T
swesiehels, aad mhigtuabk thereof.y Suitablarartificieksweetenieos inoiuds, for

pur poses. Preferabl %&t he preservative i.s an edi

di bl
exgeple, aspartame, susralesanpe ,haats@@%'@”@é?ﬂ,acaswfgmee
ol 5 86 1 B} fouBfictanimuas st e
inventicm|the ewaeyenst! derlarally wilpbe peeseritin ghanulated form in the

reconstituti nq l.iquid used, For RTD heverages of the
mpePrieRierrepaRstituting thg,dupki Jhgiargoyt c%c?é”éﬁegg@ert gan vary, but

: o Lo
o0t Prsisey 45 76 Pt ot Fomi 014 BBoubRS KRR, sl frore
preferably abeutd ki aboute2b percent,aoflibe R or irgoonititutedibayprage.

optionally can be carbonated  after recons&iﬁt g&l on.

The lethet arbodinentsiof thaJRYRNION YICHNRETS CYNEaPRYEIage
PRYERLT 6 pegfifhie HHoMHRCCNE woGR REEAYAR ovided by fa
cdritent oae instyalt beyprevidedrby sorafatistabitizersd exch ias, bubmot

st e 5 i e .853,Er ebpmety
P 98ty IOl s, cotin
ot s ot st e .
well@smpryesinereot: ﬁét&ﬁgvgﬁeﬁfsgﬁﬁ%@ iiNeptian Ireamout of
sﬁé@%%l{ilii%éu?? I%;%SHBH@(%% %ﬁ rﬂ‘@%@ tbboulBY 4Hd Rioré Preferably

e anount of sweetener can
abouy5 tbabouptbeeaddnt, if present, is the range of from

O to _about 50, percent, an re ref er abl bout 5 to
aboutF ai@ﬁ?e‘?%‘éﬁ'@”)’cﬁant%‘ Llﬁedr%c%ﬂgr?ﬁl{eéﬁ &t the
e ' f ll bABted il

oBRURAE sulfob g TRpELTBaY el shy B Aydofited sy o
frantiohbteel cddoaut viluhidhraleicedaffjower it oord«dl, baneola oil, cocoa

content can i nstead be provided by, ngn-fat o
ridies: i ieu ke el 36 slfies erdt. BBl elsp qnigoaly can
b%“iﬁﬁoﬂﬁcéé%]g%iﬁgwméﬂ?si il tﬂ%rag@éillm iPOsEBERF dairy

cel l'ul ose, hydroxXynethyl cell ul osé, hydroxyproprl
preteiy, vemstableqretein ¢6.gul sme wheat), and the like as well as mixtures
thereof. For example, soy drinks can be prepared as RTD beverages or as
beverages reconstituted from powdered dry mixes according to embodiments
of the invention.

The powdered beverage mixes of the present invention can be formed
from a dried flavor base containing the ferric EDTA. Such flavor bases can
be dried by conventional means known to the art, such as spray drying,
evaporative drying, vacuum drying, freeze drying, and the like, or can be

prepared by drying blending the various ingredients. Preferably, the drying
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gel, and zanthan gum carrageenans, guar gum gum

arabic, and the like, as 15 well as m xtures thereof.

In the beverages of the invention, the amount of such

stabilizers generally can be fromO to about 30 and

nore preferably . about 5 to about 15 percent. Fat al so

optionally can be introduced as an ingredient of the
method pagddes sapitlydissalveble patislesihaying apaverage diameter of

et O3 2BetL 1508 aibtons, FSUeAIP SapllERE el oft be used
as fiéfs forithdAgtddientsast tM€ldriedFlavioxbases t her eof .

roteins also optionally can be introduced as an, \
i ngrRawdsneddrevenage suxesteiudestidi flayored %‘@d?m&#wk& dairy

ool el PUEPAARE Q" bl A e R

beREraGd Lincilde fuit Akgorstpdedereeidrinid, dsirRbBveeages yegetable
or as 25 beverages reconstituted from powdered dr

baseddeverages{ag. seydnilod anaiibe likes Thedeverages &ﬂi}/if{*ﬁe

S B8R 30 FRBLANE B P B 521 b3y S8, 8, nc

ase con nin

thEGikel er EIER coRvehieht foris farSteragerandosorbuinestidry (e.g.,

conventional neans known to the art, such as spray
baiteragg cosoertvalesr eenfestians anf thedk@m dryi ng, freeze

ol Sttt o5bl By REnERMed Pev BRI RaciHHRG to one
illd&traties, TRMRLIPG, Bhbddieent epihdl inventicryconiprises, on a dry

particles having an_average di aneter of about 10 t
bagispebaaddOtite ebaut OQuperceahterte ER By ahou A0 19 é‘aolétg@

oeteelhEftic 351 BRBUES do dou a8 Herb it RRLARG By Bout 5 to
about 20 bbrsent etatiiuste abduldd tok 5 peteemtycol aramé\vamdigbeut 5 to
veget abl e based beverages (

I ag e.g., % y mlk), gnd,the "

abowle15 persers of ardigaainimiseraldlend t il'I"I tqures ednp SidRpwgered
dri . dai . .

ofhls b St HEER ISl B PR e A s

tHe Bbbiited perser® Wiitdgcéitehhi s i nvention al so can be

frozen to form pop sickles, sorbet, and the |like, or .
ot heThedngeadients af dhadnventivetkavagaoe RAMPOFEIRAS: $aHbe mixed

oo PR LR Sl AL ffvenad e
ke Wil iearjuid Rehicte with stirring and agitation to the extent needed to
dissolve the ingredients and ensure a substantially uniform dispersion of the
ingredients.

As discussed above, the iron-fortified beverages of this invention
include powdered beverage mixes and ready-to-drink (RTD) beverages.
Whether prepared as RTD or reconstituted beverages, the ferric EDTA used
in fortifying in beverages according to this invention is highly bioavailable.

Indeed, it is comparable to ferrous sulfate, normally considered the universal

~ standard for iron bioavailability. Indeed, in the presence of dietary inhibitors

such as phytate or phytic acid, the iron associated with ferric EDTA is even
more available than the iron in ferrous sulfate. Moreover, ferric EDTA does
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il-lustrative, non-limting, enbodinent of the

i nvention, conprises, on a dry basis, about 0.01 to
about 0.2 percent ferric EDTA, about 40 to about 70
percent citric acid, about 5 to about 25 percent
flavoring agent, about 5 to 15 about 30 percent

noffEfit i rBEHEarY ohfarksteB FERER kiRl s -8 TRy for
irohgrerfluldiouficeof tHpbeesege assoeitétwithifegeonsrstlifafe.nean
relatively free-fl owable naterjals having | es

h
bod e xATRleR ihakilow e BiANdenie ieirala: anmosko H, the
InVSPHERL AP ORRIARR GOIPRSLIN LS YRIBR, Tidsh oAtk

convent 1 onal
indicatpdnents can be mxed with the liquid vehicle with

stirring _and agitation to the extent needed to o
di s EXAMPLEN, Tgesiginatyasrad beypigetomulalians, esdlatgiled in

TR ML Uil plientORRESLERT T EHIBLR B
varbus peddustes pase vetudtedervep thelt sieslf ifecby aarbintdpahehfor
(RTD). beverages. Wether prepared as RTD or

sepgeiiplAtirioutest beverages, the ferric EDTA used in
fortifying in beverages according to this invention is

hi ghly bi oavailable. Indeed, it is conparable to
Tdtre MoUBasid PoveleradrBaVénagedreimidation, he uni ver sal
standard for on_hi oavail ab e
presence of [dietary hghighintors 30 uchanssune () atje or
phyti c aci d,[==re=ren—assoerated=—v ' is
even nore dyail ion tortifisationagent! ron ji n f er®dus su) f ate.
Mor eover, fgrric EDT%M@;& -10 not fresul ggEn th
unpl easant i y e
U.S. DV for || iron grangdflavodhgdunce df theldevera
associ ated WTh terrous sulrate. TNe I:xarg)]I es tﬂﬁ:
follow are i t@ndpr?rqn(qeicpjlgtlpsguat e _Jland not to lifrt,
the inventijpn. AboxpRemPtenges usdqd herepn are jpy
wei ght, unl ' T1Teh Basi c

powder ed bevipr aykamiss gamiperpldiend® as ldet ai 188 in
1, were prepf
stability of

their shelf life b a trained panel for sensorial

at t ri Rigb@ft based on iron (Fe) content only; provides about 5 mg Fe per 22 g serving
(dry mix).
2 Commercially available orange concentrate containing terpenes
% Vitamin C, vitamin E, zinc, iodine, and calcium

The various iron fortification agents used are shown in Table 2.
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lo Table 1: Basic Powdered Beverage Fornul ation. 15

I ngredi ent Amvount (% iron fortification agent'O.?2
citric acidb8.5 orange flavoring214.9 orange
coloring5.1 carboxynet hyl cellul oselO0.1 vitam ns &

m neral bl ends10.2 titanium oxidel.0 ' Ampunt based on

Téb@z_( ’fﬁ)n ﬁggﬁﬁgéglgﬁ]%elﬂr ovi des about 5 ng Fe per 22

g serving Cbnner0|ally avai |l abl e

orange concefitr@re_congar nm Ny Gel Jenes. s v = C,
vitamn E, ZIE §a TR 4 anr“%é‘ﬂﬁ%#' iepAgent i qusliiron

fortificatio agent s uged ar RorfeliAeativdlcontBhe 2. {11
Table 2: Iro 1 ' : . on
Fortificatio ne ferrug sulfatacpesiiiner aontroldf eff r ous
sul fate (pos tive3cont oI) &iﬁﬂu‘?lr&“%d N=y
(inventive) f#ercapsuta ., oHS o,j‘@ﬂn {@2 hel

TM 6f er r ous
citrate 9fer

| ucofat e "f er ranca;saletcdsaﬂodesﬂfamf r ou

ous gumar ate 10rer rFOel#rSj L arate

6 ferrous gluconate

7 ferric saccharide
" 8 ferrous citrate

8 ferrous fumarate

10 ferrous tartarate

IL 11 ferric glycerophosphate

The encapsulated ferrous sulfate was obtained from Balchem Corp. (Slate
Hill, NY). Ferrochel™ is a nutritionally functional mineral amino acid chelate
containing"iron for use in food fortification from Albion Laboratories, Inc.
(Clearfield, Utah).

The fortified powdered beverage samples were sealed in aluminum
bags (ten bags per sample with each bag containing 22 g of beverage
mixture) and then stored for sixteen weeks in controlied environment (i.e.,
about 85 percent relative humidity and about 90°F). One week storage under
these storage conditions is equivalent to about 1.25 to about 1.5 months
under normal storage conditions.

A single bag of each of the eleven types of stored samples was
organoleptically evaluated initially (i.e., week zero) and every two weeks
thereafter as needed. For evaluation purposes, the 22 g serving portion
contained in the sample bag was dissolved in 180 mL tap water in a beaker at

_room temperature with mixing to provide the respective beverage sample.

Sensory attributes were assessed by panelists trained to qualitatively
differentiate between slight, moderate, and strong metallic tastes and to
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liferric | cero hos hate The encapsul ated ferrous

sul fate was obtained from Bal chem Corp. (Slate .15

H1l, NY). Ferrochel TMis a nutritionally functional

m neral am no acid chelate containing iron for use in

food fortification from Al bi on Laboratories, Inc.

(Cearfield, Uah). The fortified powdered beverage
resagpizedhasiigingtize &if-ilaven normalinassageted with eaysoxidized

AR PR el SR pbenc

tocthetparislists @rebrPRiMpEraturedn ran@dilyicodf dISSAIS (i.e., blind

rel ative hum di ta/ and about 90F). e week storage
tegtiogr Apavseags ef akeuicthiand iBme caseigss Jhar five) panelists

o) { |__st
wh 300 P07 B8 by B o MG OB BBl L8t apprms wero
usdd & surnmhagizgnhe eveRfated Bafipled 0bRPdriAslallicitdite 8h8 bne for
initially (i.e., week zero) and every two weeks

oveyall espres (1.9 ansekinad sppeassnsey feven apdrafbfaver evaluation).

eSS AR d 108 OB IE R B S0TR) 6 BRE Y T rcicaes
né evaialiatofi-Ravkrtdnd® sidrifidant metallideft-evare iaresidraR
beverage sanple. Sensory attributes were assessed by

evalHalions, § indigates very RRRI and8iexeeNerto differentiate

and [0 sphéctyevaRaR T e LR B bagalath B in
thedF IGUIRE. aseoieivehtive bl érageysamiplas {88mple Bp Aitkie Wi Fodium
the _orange flavoring. The beverage sanpl es were

irgn ELEVA Egrriq BDiTHY weiieestrblesand cepparabiede tha negative control

ST 5 kg 06 Wl i
mirdmel bfftfravor eRe N effl coldrs e Furthed Une invertRRS9everags isamples
Two separate sets of scores were used to sunmarize

rate@ NedEy the samednmresnolepdic airibhiasas the ingsirenhaentssle
Wit BBl ey SpAfionk! Branel NS MRABFBIAHRS, o o

0 t oMRreever, theeitivehtive f@tiel ED TAfortifieddevierage 8amplds

I ndi %'ates no netallic off-flavor and 8 significant
previdad ¢leady sLpeHpbresulisirelativedp allimndosmsdestads, Obthe iron

e 8 R PO P8 BB P orl SRR et
(Sample 3) gave acceptable results for the entire sixteen week testing period.
In contrast, the comparison samples fortified ferrous suifate, ferrous
gluconate, ferrous fumurate, and ferrous tartarate (Samples 2, 6, 9, 10,
respectively), had a noticeable metallic off-taste immediately upon
formulation which became stronger and was combined with oxidized flavor as
the sixteen week trial continued. The comparison samples fortified with
encapsulated ferrous sulfate, Ferrochel™, ferrous saccharide, and ferrous
citrate (Samples 4, 5, 7, 8, respectively) did not have a noticeable metallic

taste at the beginning of the trial; however, all samples developed moderate

to strong metallic off-taste combined with oxidized flavor before the end of the
sixteen week trial and were considered unacceptable. The negative control
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the FIGURE. The inventive beverage sanples (Sanple 3)
made with sodium iron EDTA (ferric EDTA) were stable
and conparable to the negative control sanple (i.e

no iron) through the duration of the sixteen week test
with 15 mninmal off-flavor and no off colors. Further,

(SpitPle KRR FPAPHISEARY 2€ Sppeliefl BFAlco bl Piitaste

or thdaiinin ofeflavon dariranhessistidgenonedk fists Surptisingsy, the inventive
fl avor. maskants. Mbreover, the inventive ferric

ferrisTizDA 4y fortifiestsarapleralge demmanstrateq betteasiabiity daary beverage
safittfles S8 indgRd it fkofibidfok fodbivd 0fs! RlciPad fREL

the T nv I ve

fufneratecarkdietrit gmcefmlpﬁoaﬁvaea(senqm@ Vear(cmm;éspea)wggy e
table results for the entire sixteen week testing

StB@Q%ﬁtab'llt)h t%’éﬁyf‘%f reguia’ $eraas FaRMiticRsties nparaqoeieéated)
ha‘;v% d&q}%m%w tﬁ?ta%ce e‘?% 05% ug@gé@onsrger rous funurate,

errous tartara

r es (EXAMRILE 2. 'msieaamle cmbbaesmteabubaczanéﬁuhmm
i medi ately upon 25 formul ati on which becane stronger
inyeTVRIBEVRAGP SEMAP TartiBes AVt ierris EIhA with @ penkplsarmple

folfHEtt Wit oG ST THE e RAaR8 Seibles Wb BlohSied in'thd
sanee marnes andhasing ¢the sadefformalations latsrsamp(e&azrahdsa ds
devcriberila é@iﬁétﬁﬂ%ﬂ%ﬁogbﬁﬁﬁl@ iy of gack :tﬁ%e prepared
be\RYEE samities FRERIEEHIARE \RRRS HEETIR: Soctifiod Bbt8Entialy

ddeeribed ihie SePatarit 6,0¢7,748xWhidh ietwdreby nmtorporétadrb@
consi dered unaccept abl e. The negative control

refasanpPe Briefym BiSinhpf rﬁ)bevefﬁpecﬁacﬂthwaSamtr@ﬂp@ééealong with
gfa\fﬁa?g t"ﬁé@” é § s(i’rﬁ'l[lfatt ﬁ?i éég@lé & ngﬁﬁést ieﬂ\é%tem

een mee
(GlaharatlaWeJ Naftrition, E@EN%&SKMQ&W Sl'asp‘esumngcdlgestlon solution

SR R e 8 s St S
Y e

sampleswas @bsofn@gﬂbyathes(:aca@eceitsma! stored ( im tise form of ferr|t|n (a
non- accel era confirned the accel er at,ed

sgfaﬂeae@tem u ltw] v then megsyred agsescubad i HsS.
PR .@f‘?’%mé?ﬁ%?%ﬁ%*%v'd*‘f'%'?”réé@ﬁﬁ?éﬁv%%ﬁvpﬂs%% £0TA

fortified beverage sample was comparable to that of the ferrous sulfate
fortified sample.

EXAMPLE 3. This example compares the stability of inventive ferric
EDTA beverage to both negative (i.e., no iron) and positive (i.e., ferrous
sulfate) controls ready-to-drink products. Twenty five pound batches of the
ready-to-drink (RTD) beverages were made in a pilot plant using the basic
formulations described in Table 3 below; Batch 1 -- negative control; batch 2
-- inventive product; and batch 3 -- positive control. Batch 2 and 3 beverages
provided about 3.6 mg Fe per 200 ml serving. The formulated RTD
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lo fortified with ferrous sulfate. The beverage

sanpl es were prepared in the sane nmanner and using the
same fornul ations as Sanples 2 and 3 as described in
Exanple 1. The iron bioavailability of each these
prepared beverage sanples was determ ned using the

ferritin technique as essentially descri beg? in U S
bexarages wara pastesirizanasi205s Fiier 8Bysecapas.fwntdilied igypoushes,

[ ef ce. Briefly a 0.9 nL of a beverage sanple was
ari@?%% ted, along wwth a standard neal, into a
simul ated di gestion, peptic, and intestinal system
(dahn et al., J. Nutrition, 128, 1555 &199,8)). The
calofk| | s on

Tabla3: iBasieRFR Gampssitien beforglrop Fart
top of dial yps Sere—
human i nt est
Avai | abl e ir T
Caco- 2 cellsl
st orage prot @i |
as descri bed|mUS—Pgtent ©, 0L/, 7/13., The |
bi oavai | abi | "tv of SHE SRt r om flhe | nvpp#lye fer i c- EDTA
fortified beleragRicadbRentrat@s |conpar ahlge to thgt of
the ferrous gutete—tortri sanpte—25—EXAMILE 3.
Thi s exanpl e (vbamlarSeEllnlel’?éblﬁﬂzﬁi lity o908 nventi ye

ferric EDTA|bevera ot h [negat | . e.,
and positive [l EGO@%E%é&J,\EC i8old
ready-to-driflk pradssreativeTwently five q@8nd bat ghes of
the ready-t@=drimk (ﬂﬂu DEVEr ages w nmade ijn a
pilot plant Usioy3 R i
Table 3 below. Batch 1 -- negative control; batch 2 30
- - i nvent i*v8odun dertdoateppatassaicsorifite, calgiomidisodiemdERiTA. 0l .
Batch 2 and 3 beverages provided about 3.6 ng Fe per
200 m serving. The fornul ated RTD -14 beverages were

past qHd B&fbrages Were fstibjeifled &s abesierdtod shblflligs tests as
pouches, and seal ed. Table 3: Basic RTD Conposition

assentially describedtinfExamplent excapt thay2Qmi linnstsef eagh
s\’\a’?rt\ﬁé %vle'rg in lined aluminum pouches and evaluated immediately and once

a week over the storage period under the same storage conditions as in
Example 1. Sensory evaluations were carried out as described in Example 1.
The sensory evaluation results are summarized in Table 4 below using the
same 0 to 8 scale as in Example 1.
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corn syrupl5.9 citric acid0.4 fruit juice
concentratel.8 vitamn & m neral blend0.08 coloring
agent 0. 0043 preservative' 0. 043 orange flavoring0.03 "'
Sodi um benzoat e, potassi um sorbate, cal ci um di sodi um
EDTA. The beverages were subjected to accel erated

TERIE A4, SehSah BT Ao BeBRRE":) Mudi < of each  campl e

werefin | d alfum poug¢he evial ual ed
i mredi ateag:gand onc egi(wee @%Lﬂi%ge St o@é(&ré’“peri od
underp-tHe—seare— ' 1.
Sensqry 8sighuatilons were carried out jas deécribdgd in
Exany| e (negativBhe [SENSOTY evaruart on Tepurt };ﬁ;&f
sunmdri zeateth Table 4 bel ol usiflg thel 20 Qlto 8
scal g as in Exafple & -15|Tablgi4: Sensorgy Evalluati on
Resuljts 5 10 Batrehveekivetalrtrec—Grer-at Of-f—Fearst
Bat cH006 (negatilve 135.5 c¢ntrol9 20.015, 7 55. 6 |Bat ch
(inventive
sample) 1 0.2 5.25
2 0.4 5.4
3 0 5.6
Batch 3 0 2.1 4.4
(posltive
control) 1 2.7 - 3.6
2 1.5 3.7
3 2.5 : 2.6

Under the accelerated storage conditions employed, three weeks is -
equivalent to about three months in regular storage. At three wesks, the
sodium ferric EDTA fortified sample (inventive sample; Batch 2) was stable
and was comparable to the no-iron control sample (Batch 1). The ferrous
sulfate fortified sample (Batch 3) developed noticeable off-flavors and
received unacceptable scores. The stability of inventive sodium ferric EDTA
sample is especially notable due to the heat treatment during processing and
stability in the ready-to-drink form with no additions made to the formuia to
enhance stability or mask any off-flavors.

While the invention has been particularly described with specific
reference to particular process and product embodiments, it will be
appreciated that various alterations, modifications and adaptions may be
based on the present disclosure, and are intended to be within the spirit and
scope of the present invention as defined by the following claims.
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10. 25. 25 sanple) 20.45.4 305.6 Batch 302.14.4
(positive 12.73.6 control) 21.53.7 1 32.52.6 Under the
accel erated storage conditions enployed, three weeks
is equivalent to about three nonths in regul ar
storage. At three weeks, the 15 sodiumferric EDTA
fortified sanple (inventive sanple; Batch 2) was
stable and was conparable to the no-iron contro
sanple (Batch 1). The fer@CbAMMSsul fate fortified

sanpl e (Batch 3) devel oped noticeable of flavors and
recei ved unacceptabl e scores. The stability of

i RV diumferric EDTA sanple is especially
V\lﬁ'g}/gsgﬁ@"ﬁﬁé?sfo the heat treatnent during processing
and 20 stability in the ready-to-drink formw th no

additions nmade to the formula to enhance stability or
maskl.afy isgr-fariitied beverage compising Jesic BR TWeand agrotable

B 1 Bt RGeS bR e b o

ERPAr eci ated that various alterations, nodifications
and adaptions rmay be 25 based on the present
di scl osure, and are intended to be within the spirit

Fol 15w Tg e iichifed b ERign LGP 6o Half hslTher datifiing
a flagorin@apehd. €d beverage conprising ferric EDTA and a

potable “liquid in anbunt effective to dissolve at
| east substantially all of the ferric EDTA

3. The iron-fortified beverage according to claim 2, wherein the ferric
EDTA is present in an amount to supply about 1 to about 30 percent of the
U.S. DV for iron per fluid ounce of the beverage.

4. The iron-fortified beverage according to claim 2, wherein the ferric
EDTA is present in an amount to supply about 1 to about 5 of the U.S. DV for
iron per fluid ounce of the beverage.

5. The iron-fortified beverage according to claim 2, wherein the
potable liquid is water.

6. The iron-fortified beverage according to claim 2, further comprising
protein.

7. The iron-fortified beverage according to claim 2, wherein the
beverage is a liquid.

8. The iron-fortified beverage according to claim 2, wherein the
beverage is frozen.
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2. The iron-fortified beverage according to claim1
further conprising a flavoring agent. 3. The iron
fortified beverage according to claim2, wherein the
ferric EDTA is present in an anmount to supply about 1
to about 30 percent of the U S. DV for iron per fluid

oun : | ke [ T4 everage
accordrng en SR Bserage BeSotdiil 1o Bl 2. St CH
flapoeing reigeint campeises & friibjuicep pbicertrate, 4 flavorbonderfiralé, a
th? U.S. DV for _iron per fluid ounce of the beverage.
sweelqiper, of Mxiupes thareef. bever age according to claim 2,
wherein the potable liquid is water. 6. The
iron-fortified beverage according to claim2, further

conpt0.sThe iroprfottifiet baverale docordifgté claim® RfWHSradmprising
caccording to claim?2, wherein the beverage is a
vitemifiG. 8. The iron-fortified beverage according to
claim 2, wherein the beverage is frozen. -17 9. The

iron fortified beverage according to claim2, wherein

t he 1.1 Andraraigriifich beveragei corsprésihg farticjEDTA in an amount,
b concentrate, a_ flavo con?ent r@%bgtﬂ_a sweet ener
[

Q1} bon RblaRy Provising eé leass PerGantias fae AyS. DV for

5 B S SRR o v
canceatraterinuan amoums eflapout 0.02 to&botht , peptent; di swoetbner in an

| east out 1 percent of the US. DV for iron per
PP S0P & tpdraragel; andpatablei water iy ro@neeunt of

i 580 ncentrate in an anount of about
=30 e 8 Rhcofc

1 6ercent; a sweetener in an anount of
about 5 to about 25 percent; and potable water in an
anmou ﬂ\ .about 50 to about 95 percent. 12. The
i r ont4-of DeffaBFoRiad bgverage AEPHNY o laimn 1 wherein then

fef{LLgEtD sl if ‘{ﬁng}té Hlj'gvig%ﬂbgcﬁ%r%%ﬂ 8hetB8HE oftnbU.S. DV

percen
for iron per fluid ounce of the beverage.

13. The iron-fortified beverage according to claim 11 further
comprising vitamin C.

14. The iron-fortified beverage according to claim 11, further
comprising about 0.01 to about 1.0 percent of a preservative.

15. The iron-fortified beverage according to claim 14, wherein the
preservative is ascorbic acid, citric acid, lactic acid, malic acid, tartaric acid,
or mixtures thereof.

16. A soluble powdered beverage mixture which can be reconstituted
in a potable liquid to form an iron-fortified beverage, said mixture comprising
ferric EDTA, a flavoring agent, and a stabilizer.
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for iron per fluid ounce of the beverage. 13. The
iron-fortified beverage according to claim11l further
conprising vitamn C. 14. The iron-fortified beverage
according to claim 11, further conprising about 0.01
to about 1.0 percent of a preservative. 15. The

17 TR S SRS R8T e a8
wHerein theastabilizemisisccalfuldset artaric acid, or mxtures

thereof. 16. A sol uble powdered beverage m xture which
can be reconstituted in a potable liquid to form an

t or 116 Ehs RoREI PhFEBRE b8kl bl SRARNIRE B bIaim g6,
furitﬁer_ Edimpﬁisihglﬁitﬁcw andd mmrmmmméha. according to
claim 16, wherein the stabilizer is a cellul ose. 18.

The sol ubl e powdered beverage m xture according to

cl aiqg 18, [,S] kg r 1 C i.d.an .
Ui £ 22Tk SOME PREsT TR SIS ShieCa BRI Saim iy
wherein)on adoowdighg basist tree farti, EDTWes présentat abdly 0,01 to
[ basis, the ferric EDTA is present at about 0.01

mel%hL o qN :
aboyt Dglhpatcant, thg sitdscid isRresent atabeutAQ to abeut?® percent,

thé fRibrifid doinfishitbsétt RTINS o HARa AL WEiLRY, Ploblifor s
présentratestaiut Satb aboottt 5pdreept) @ the itehfisMinefdlbl&hE is
vitam n/mneral blend is Present at about 5 to about

presenicat. oyl Srteanout 1§ waight peragiite powder ed bever age
m xture according to claim19, wherein the ferric
EDTA is present at about 0.02 to about 0.04 percent.

21. 2ZneThelsohitte powdersd! bbo¥RIGRARIUNE AdcdrabRPiottam 49,
clajm19, further conprising a sweetener selected

whersin thefegiie D Thvispresertababeut (.82 &0 abgutib Qs percent.
fructose, hydrolyzed corn starch, nmaltodextrin, corn
syrup solids, lactose, high fructose corn syrup,

f r u@noThgsshibtd podesed belefdg MixturVESioraRicto €8 19,
xtures thereof. 22. The sol ubl e powdered beverage
fuq%gf GPRIPHENGraifWeetaner sgigntad from the group consisting of sucrose,

glucose, fructose, hydrolyzed corn starch, maltodextrin, corn syrup solids,
lactose, high fructose corn syrup, fructooligosaccharides, artificial
sweeteners, and mixtures thereof.

22, The soluble powdered beverage mixture according to claim 19,
wherein the vitamin/mineral blend comprising vitamin A, vitamin C, vitamin E,
zinc, iodine, and copper,

23. A method for preventing or treating iron-deficiency anemia in a
mammal by administering an iron-fortified beverage to the mammal in an
effective amount, wherein the iron-fortified beverage comprises ferric EDTA

and a potable liquid in amount effective to dissolve at least substantially all of
the ferric EDTA.
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wherein the vitamn/ m neral blend conprising vitamn
A, vitamn C, vitamn E, zinc, iodine, and copper,
23. A nmethod for preventing or treating
iron-deficiency anemia in a manmal by adm nistering
an iron-fortified beverage to the mammal in an

com? s Pt elpreridts Q8 b3 whefd ol RiART
bevéragei fugthepcomprses @ fdvaritgsdgentbst antial ly all of

the ferric EDTA. -19 24. The nethod according to claim
23, wherein the iron fortified beverage further

o LP5; AngEmeltieBLAS AR claffi 2 WheRRh 4 rigftl 08
homtamod according to claim 24, wherein the manmmmal is a
human. - 20

26. The method according to claim 24, wherein the mammal is a
human.
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