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otherwise described in the literature, including estrogen therapy in postmenopausal women, the

administration of calcitonin, parathyroid hormone, bisphosphonates, or other similar medications or
therapies in appropriate individuals. The use of many of these medications, however, is often associated
with its own inherent risk and side effect profile, most notable of which is perhaps the use of esirogen in
postmenopausal women and the recently documented concerns associated with such use.

Other methods of treating or preventing osteoporosis include a variety of dietary management
methods directed to the use of different nutrients or other natural materials. Most notable among these
dietary methods is the use of calcium and vitamin D to correct or prevent their respective insufficiencies
in individuals at risk of developing osteoporosis. Current recommendations are that all adults receive at
Jeast 1200 mg/day of calcium and from 400-800 IU/day of vitamin D.

Other dietary methods for treating or preventing osteoporosis include the use of a variety of
different nutrients or other natural materials, including those described in: U.S. Patent 6,638,540 (use of

plant extracts from onions, parsley, cabbage, arrugula or roquette); U.S. Patent 6,391,309 (use of plant
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Still other methods of treating or preventing osteoporosis have been directed to the dietary use of
fructooligosaccharides (FOS), an example of which is described in U.S. Patent No. 5,900,255, which
discloses a material for the prevention and treatment of osteoporosis that contains minerals and digestible
oligosaccharides such as FOS.

Other dietary methods include the use of plums or prunes to affect bone mineral density. For

example, according to one study, ovariectomized rats were immediately fed different levels (5% and
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mdlgegc%?esohg%ga%chaggg gress%%Z1si)ngly more effective in treating or preventing osteoporosis than
either component when used alone. In particular, it has been found that the combination of
fructooligosaccharides and dried plums is many times more effective in changing bone mineral density in
estrogen-deficient, ovariectomized, osteopenia-induced, female rats than either ingredient when used
alone.

And because of this discovered relationship between certain dried fruit solids and soluble

indigestible oligosaccharides, it is now possible to formulate nutritional products comprising reduced
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The term “osteoporosis” as used herein, unless otherwise specified, refers to any decrease or
reduction in bone mineral density in an individual, and includes both osteoporosis and osteopenia as
defined by the World Health Organization (WHO). The WHO has defined acceptable bone mineral
density as that which falls within one standard deviation of a normal value or corresponds to a T score
greater than —1. The WIHO has defined osteopenia by a bone mineral density within 1 to 2.5 standard
deviations of normal or that which corresponds to a T score of from -1 to -2.5. The WHO has

characterized osteoporosis as a more severe form of osteopenia, and has defined it by a bone mineral
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ingredient described herein, provided that the remaining composition comprises all of the essential
limitations as defined herein. In this context, the term “substantially free” means that the compositions
typically comprise less than about 2%, including less than about 0.5%, also including less than about
0.1%, and also including zero percent, by weight of the identified ingredient.

The compositions and methods of the present invention may comprise, consist of, or consist

essentially of the essential elements and limitations of the invention described herein, as well as any
additional or optional ingredients, components, or limitations described herein or otherwise useful in a

nutritional or pharmaceutical application.
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The nutritional compositions of the present invention may also be formulated in product forms
such as capsules, tablets, pills, caplets, gels, liquids (e.g., suspensions, solutions, emulsions), powders or
other particulates, and so forth. These product forms preferably contain only the essential ingredients as
described herein, optionally in combination with other actives, processing aids or other dosage form

excipients.
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inventlon are generally categorized in the chemical and nutrition arts as soluble fiber. In this context, the
term “soluble” refers to the oligosaccharide component and its capacity to be solubilized in a buffer
solution at a defined pH in accordance with the American Association of Cereal Chemists (AACC)
Method 32-07, which method is well known in the nutrition and chemical arts. For example, an
oligosaccharide or fiber source containing an oligosaccharide is considered soluble if at least 60% of the
total dietary fiber therein is soluble fiber as determined by AACC Method 32-07.
The soluble, indigestible oligosaccharide for use in the compositions and methods of the present

invention must also be indigestible, which means that the oligosaccharide is resistant to endogenous



powder s, sauces, janms, jelly, coffee creamer or
sweet ener), pasta, baking or cooking materials (e.qg.,
WO b@an4sf®t s or oils, butter or margarine, br eRdi/n§2005/026342
baki ng m xes), salted or seasoned snacks (e.g.,
extruded, baked, fried), beverages (e.g., coffee,
juice, carbonated beverage, non-carbonated beverage,
tea, ice-cream based drinks), snack or neal

dlgestloﬁ%phl@(}ﬁﬂﬁﬁl PRAHSZekiOe ﬂaot ﬂdhgéﬁt&ﬁé ol{dosdcclindinss, arEpagradly thoke having a
bars, ZonePerfect bars(

e S o b 4o o i B8 SR 14, or s ol

welghtﬁgsqmﬁ%gum%btoe@otﬁr unsal ted crisp snacks (e.g.,
chi ps, crackers pretzels),

dds mltggona‘l: Gaqna)@gl’uorﬁl of §he pﬁegg]{tHﬁlvggtlontﬁr%g@glygglagﬁlse(a surticient quantity of
soluble Cfn@%&@iﬂﬁe ol@@'o@a‘é&liaﬁﬂ& to Ec)(nddﬂ aheﬁld(v@dugl withi fxes abart 1 g to about 50 g,

preferalfly gg@r@b@gg%%@{agg{t al & 1nclp@1gg gan y u%g &ptble ?euré L %SQI 8 also including form

about 836 Sbouf [5@ tfb@idia*y GEthe kdlaAE rhdygbguﬂé dligoprasiagide. p r ocessed
meat s 0gs

h
ﬂ@sﬁ@wgﬁ )ndlgﬁq‘u? ohgﬁmﬂ]aﬁge g%ﬁ;rs Eeareg%n su%f)%v%r e(sjla/g %o about 50%,
more tyPRlafy iTOm b8kt 1098 toadtRek m&gﬂclﬁcﬁngfrom%mhlm% tobabeatd3 0%, by weight of

brownies), mlk or soy-based snoothies, yogurt or
caIbOhXﬁéﬁ‘?}r”Fﬂ’Sé‘%@&O%IF?‘ﬂP@smf’? ozen yogurt, soy nilk, soups,

v 86 1abdntrod SRt d?lﬂl{egtﬁmﬁtlonalmd)nmeﬁﬁ@fsmﬂﬁmebemﬁmﬁnﬁon Tivdnding solid
nuriogtlshar 5 LRGP BRBGUE: STRRE SRk DUl piBaccharide in
quantitfe® P88 froRi dbbst, 196 &PARins509g ehtyding mm dsout é%qD about 30%, also including
from atgg}]? /? gqiébggé@%, Wﬂéllgggcﬁlb@eg?r‘on}-ﬁ é r}8 ?ﬁug S%L%I’t ! Swe? It 8% 1JH§ Colid nutritional

compos¥fi&f erably contain only the essential ingr ed| ents as
descri bed herein, opt ation

aiariligeid emb?dé@%gi%q)fﬁ}ge I&ﬁtrbtg)nﬁlr‘%@??%tfona 8@@& grefent mvent1on nli]c%dmg liquids
deriveE K6 Rb&RbiFutdd Bovdekd; itid Hiuad elﬁbmﬁxﬁﬁiti prefesabbf cctnl[rmsp saslgat indigestible

t wh f I
Rl L 5855, % By LRI o Mttty o

about ﬁ/@ @Pé&ﬁﬁi@/@'m&lﬁlﬂfg%n@ﬁbcﬂﬂﬁ%ltb hlEout Qﬂ%aafndlaimdllmhﬁﬂuﬁ fronh .5% to about

, is context, a sole source of nutrition is one that
15%, bbféiY?lﬂl.?EOfaﬂ&‘iﬁst‘ngt@BalﬁH’E‘BosbtfonrruI tiple tines each day to

pﬂ%lﬁlt?ﬁﬁttﬁ,lg' ?blcaﬁfp%;é: 6 saifabld dhdigedtitsle Mllgbkacaiahdeﬁxr for use herein include
f1uctoqslﬁléﬁs;?cglgrlcllegr{g&§ftf3ﬁ¥q2§n:§,re é{slgcglk%?ac%gg}d%r ()é(gé)i et é) z? rﬁglta&bohgosaccharldes
(GOS)! RABAGEHsH likaskcRirided (TOH)SdofBdah @ligosAccharjrios, davbrstig, hydrolyzed inulin,
source of nutrition is gg)ifsl .ned her.e

polydexsepe.candt gombingrs thgeotpr SVP & péefqerfeﬂo#f”(/fnaaaqppfjcaf?}ns YGOS is preferred,
howev@xo?o‘?mobilevXSHq&:cnﬁllaEl@W €8. leefsuhernl abbwrs.2. The nutriti onal

conposi tions of the es | nver ntion ar refer

T RIS~ ST eSO PERTTAfGrer e A i g ton ars and
are avz!ufép‘l'eﬁtf hdedH! k}iisciomlp@slﬁt‘ilﬁhS tahd er&bdlﬁofaﬁwﬁﬁﬁt invetftiont | Ecnadxample FOS is

bite ural i %I ta duct

availalje &g @e(grqlgqq%e cjuyplogies; &}pén}bggﬁ {?olo&ﬁo} #??(:)? vrul%agerféom Suntory
Limited 7 @E&a?fapﬁﬂe @OS is available from Solabia, Pantin Cedex, France. TOS is available from
Yakult Honsha Co., Tokyo, Japan. Soybean oligosaccharide is available from Calpis Corporation
distributed by Ajinomoto U.S.A. Inc., Teaneck, N.J. Hydrolyzed inulin is available from Rhone-Poulenc,
Tnc, Cranbury, N.J. while polydextrose is available from A. E. Staley in Decatur nl.
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The nutritional conpositions of the present invention
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inherent in or otherwise added to the dried fruit component of the composition. Dried plum solids, for
example, for use herein might be in the form of a dried plum powder containing less than about 5% by
weight of water or even a plum puree containing about 25% by weight of water.

The nutritional compositions of the present invention preferably comprise sufficient dried fruit
solids to provide an individual with from about 1 g to about 100 g, preferably from about 20 g to about 80
g, including from about 25 g to about 70 g, and also including form about 30 g to about 50 g, per day of

dried fruit solids, wherein the amount of dried fruit solids actually refers to the amount of dried fruit
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preferably at least about 30%, including from about 30% to 100%, and also including from about 50% to
about 95%, and also including from about 60% to about 80%, by weight of the carbohydrates in the
composition. The weight ratio of the dried fruit solids to the soluble, indigestible oligosaccharide in the
composition is preferably from about 8:1 to about 1:8, more preferably from about 5:1 to about 1:5,

including from about 3:1 to about 1:3, and also including from about 2:1 to about 1:2.
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conmponent of the present invention, |ess water, and is
characterized in this way to identify the presence,
w@anaelomszoe i nstances the quantity, of the drP@dUS$2005/026342

conmponent for use in the various nutritiona
enbodi nents of the present invention. It is
under st ood, however, that dried fruit solids are nost
al ways fornmul ated into the nutritional conpositions of
_tTIBS dPEE B @R solidd eNise Mared] BPBaly Edinpitfse hdatdt casiompdra@t edith only minor
inherent in or, otherwi se added to the dried fruit

amounty, df g pE pFotedR a4t composition. Dried plum solids, for
exanpl e, for use herein mght be in the formof a

dried plum powder contajning |ess than about 5% by
wei ght of water or eveﬁﬂ§9§ggﬂ¥%§%ee cont ai ni ng about
Fa¥mbyyitiveil edhipositiondadf €e. prdsogt ifsition inpnaattheenppsdetane esmore optional

B A T I A —
includeV%'BtBinE,r BpiiakaBbhylirages! endababinatdds Gherdof. efe atukritiohglovompositions are
a

qut 20 g t.o about 80 g,..including from about 25 to
proferaiy Gl ds Al PR PCHEE Ay SR RBEP S0 g o °
aDRnuBRntg suifaBle fetaye adeifl icRde fylpirdteiaOlipid) o1 carlbvhydrata ot svarce thereof

s oS SR PGP SBPHACE RCLSP bl Bt el s e e
optiona}j Hﬁf@ﬂgﬁ@ﬁ iijst dafhndl Bffectisé Al oal @dmihisertitechnd dss@herwise compaible with the
.dai ried fruif. solids are .preferably contained in
essentigl gad %/thﬁise)m ferg ﬁg‘ﬁetﬂlefcé’fﬂr?gflg%{' g., two neal or snack
bEHeScopentahay. orFafioud bf dptsrab tpide pirbolyfirateh @ndptotdid, i iondé nutritional

conmpositions qf th resent invention, th j .
oo R S SeRp o R LS O S g g over s
dosage%@r?‘,ﬁ hﬁllgleﬁ s?ﬁﬁ@iem Uqhitotr afhaubevadedspreatintiintable Ypowders) and the various

referably from about 15%to_about 60% including fro .
ot BSEsoB0 STt Aot TR O H RS AR vty
formul @8DRHhiS 20 ol ido@ibd radfestdberibal ih therfollawing wbial

conposi tion. For liquid enbodiments of the nutritiona

conposi tions of the present invention, including
Macroppigient$d derived fromreconstituted powders, the liquid

Nurientetthodi ment S _pr Ebreantagsioffotel gaigies sl e prpepsof Nugrigipral frompagition

quantities |lrardgi about 104t oA el £, C

Carbohyiptenf or abl v | S8 107090k 4 40-39. 8, . 1507 | 10-30
Lipid T, v o, 2 L 0400 7 20565 | 3555 ST I < M= I 2
Protein 00Ut O/ TG GHRPT O g aNa @hs0 [ NGgguT ITY T{LANT 7§ 570

* Bach PN vAIRTE pradilicd b5 h & ~Bburt e 11 qui d nutri i onal
+* Rang@QOROSdIdE @ad frulPbd@fsetdrsetbledidigesdbld dlighsdcchg@t | ds for use in
the nutritional conpositions of the present invention
i nclude dried plunms, dried dates, dried grapes, dried
A)Ca;| s]agpd conbi nations thereof. Particularly preferred
bel ongi ng to Picus carcica, Wazeri, Sultani,
oD ptikumeliatagbolipiritext sushle fpr apeis thehustiginalcomposjiqng gnay be simple, complex,

o st PAMBARARE ey 61U A L2 e
the soluble indigestible oligosaccharide as described herein.  Non-limiting examples of suitable
carbohydrates include hydrolyzed or modified starch or cornstarch, maltodexirin, glucose polymers,
sucrose, corn syrup, cor syrup solids, rice-derived carbohydrate; glucose, fructose, lactose, high fructose
corn syrup, honey, sugar alcohols (e.g., maltitol, erythritol, sorbitol), and combinations thereof.

Optional carbohydrates suitable for use herein also include soluble dietary fiber other than and in
addition to the soluble, indigestible oligosaccharide component described herein, non-limiting examples

of which include gum arabic, sodium carboxymethyl cellulose, guar gum, citrus pectin, low and high
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dat es bel ongi ng to Phoeni x dactylifera, Medjool,

Degl et Noor, or Arecaceae varieties. Dried pluns are
woreeb/optses erred. The dried fruit solids suitabP@r/i82005/026342

use in the conpositions of the present invention my

al so be defined, in the alternative, as those dried

fruit solids derived from or otherwise in the form

of, whole dried fruit having with a total phenolic

methoxy0 péosing oafanatbaﬂe,agmc&s,n@m%’eﬁ{n@r gﬁinﬁn ?hd |cgﬁ§i%atg>g§’ Wer®f. Insoluble
ou ng to. abou

. nor e preferabl rom a ,
d1etary|!1%cicer ﬁ&lﬁs]ﬁ)gsegﬁiqﬁs a%pﬁﬂatwqca heyeyy porzgmﬁigg e)éagnples%?which include oat
hull fibket e ol €ibel) Yoy TRulDfibegadol ic6tyRebi FiBG Ui 83 BbdpelIfbRMorn bran, and
.Of. le dried fruit. In this context, whole dried
combigation 8
Y8 ers to those dried fruit solids in consumabl e

plhd nattitibrat RBmpasEidng sap rthea@sre( Add i}%fdi@)ly, flu@ked icB®iprise a carbohydrate

- i -1 , t -6 . d
compof s 12 Mgn o B 81 10 Bk n S B S b g, wheren e
dried ffuitsolids odpiedants SoiRbSNINID dbByt 3096, figdiih@ted abfil 394 fabout 25%, by

.. C Lt even _when used i 0 .or. other _ highly
weigh SRR RR AP g e s PogR ot o byl st disghrgphiice represents
from ablout &% tb mbtiut 26% OiReiwdih g forh Bbout 2% torabd 5B byVRSigI@F ié@al carbohydrates
e requi site total phonolic content as descri bed
R°°The dried fruit solids for use in the
conmpositions of the present invention preferably and

B)Pn@?ﬁt typically undergo a Maillard Browni ng Reacti on
——TEwing the drying process, and so the dried fruit

sOpticais] poefnersaitble ©O0iainthe REriBEnalBERpERIFROMOKEe hydrolyzed, partially

hydrol %cr(i; I%lrl:l %oﬁ%y%%ﬁ%%l?g%%}%t c%;fargttﬁin? %?n:‘ﬂess, ?%E/Fe)%s? r[;%ocye?igesd from any known or
otherwie fuitabl|somtdiguch as mitk (eg., Asdin) dENNSLRAYI (o2, Held A, egg albumen), cereal
(e.g s, L ylen%tlﬂ%//%epr by e, nhinations, th ins £ i
B P PG RET S 1 Gy S RO RIS A PR pinatiomyy thepsahh 2 TP eieRipine for use herein
can alsetihkdec bnbraermitady o2 parfillyaegladed 0% afrele B jaciliy k@SB u&NE nutritional
oducRl 0L O aggchuic icid ghﬁ drigd fruit soﬁ?ds suitaLFe nuﬁlém
P oMOUERIE PIRIPES no SP10P oHEL s dYREP IS SIB#iph e VRS B8 e fymethionine,

cysteine,rimeint, [oarginiref @idtdey arlebindinttioat tHeeagst 1, nore
f these

eferably. from2- 5 including.from3-4 )
CHIGC RO PRoth PPEV T8 P PRI 1B oS TANS Sombtop 2 soy protein
compoipdt, isewred of haichdndield, but ietnos Binitétbtol fiptflakasy SoyUi6leh GiMes, soy protein
Cmmmﬁﬁ;ﬁlh%ge gf reaction urln? t he %hé]ng process are .
SV BB L PP TR SOTIPFS0Y BTHG™ £RE- Ped ™ ieg REtem or protein source
derivedbeore fsby. s Cdmserdidd ed.lrlShle rofisély }miotelih EeSREICEnohA if ARANGEIRE art, some non-
um So s are use

. , ' | d.f
e At T -
trade désipwetitini "Soy PiNeih Isblate EXRIIEA PERP-001 041 hfad SPhrb Mus 814, ds

Of sQur ces threof includeﬂfrunes (dried %Aunsé, dried

o PP PBERE TP GTRP P B Y e E™ (o PRERIFHIG U Prgptably from about 20%
to aboup [l 00%, picte @rejfdﬂiljlﬂﬁfr&ﬁ d})@ln 56 t@h@ﬂ%v\}r]lﬁc’ilﬁtﬁng' ﬂ&g @bclmp b8y OEbout 95%, and

. prune. paste e te ole dried plum

oo ineigE i g %O)R)Jf%%‘?‘gighj & 8133 gl Brish Biorees, hercergesitanum

pur ee,
C) Lipid

Optional lipids suitable for use in the nutritional compositions include coconut oil, fractionated

in the %glrspg?ti

coconut oil, soy oil, corn oil, olive oil, safflower oil, high oleic safflower oil, MCT oil (medium chain

triglycerides), sunflower oil, high oleic sunflower oil, palm and palm kernel oils, palm olein, canola oil,
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dried plum puree, prune extract, prune/plumjuice
concentrate, and conbinations thereof. Commercial
waowsoes7of dried plumsolids or sources of suRET/ES20031626342
are readily available and well known to one practicing
in the nutrition and fopnul ation arts. For exanple,
dried plum dried plum prune juice, dried plum prune
concentrate (Plum Juicy(tn) 300), fresh plum
marm@@lﬂBC@ﬂieB(ﬁblE b()ﬁlgél o1, buitéiééddrblls, €0&hing }W’hﬂb@ SRRt Beed oil, transgenic

e, PlumJ [ USDA dri ed
oil Sourfes i %lg Iﬁ’gllr%rﬂulmﬁﬁp u{/t(?‘?%rfar%)ang n?st ure dried
p ITlhmmun@ml ¢dhponitidnsi (ﬁfkﬂ(et pRsedt G enticl fréfraplyWdinBiide £flaxseed component,

non—lngm tm GX%&}JPéé:eSy L ?G&Tlpcg%d {)}Wﬁ& gslbegg?rgiuflgggﬁeﬁ glgic Zigou%yﬂ%gseed is preferred.

Non Hﬁatmg exalrnpaas Dxfi fectsdell ljmlﬁiéaﬂéﬂi fladeed, | @Uh )ﬂakéb@&\ﬁhrﬁscomﬁ]atlons thereof.

0 r oar Pl easa . Vari ous
Gotae lghecll M BB PR BB oGPt ' opah ghe mtsiion and
fonnufammr@usmmmn-haﬁm@eaxsmplbmf whidhl 1ﬁﬂﬁ<&rﬂe§t§bed@&|1 ﬂzéi P8ducts available from
ncl udi ng

the Fl?)ﬁ Qnt%l :or | Vaglé&’f ?lbrrﬁ y ggortgu[rn'ué g%id!ads elj—slemtgp%n Farms (North Dakota)
(Dakotalﬂim(a‘rcﬂébmmi)l known in the nutr|t| on arts, and thus

avai l able for use in the conpositions and nethods of

the present invention. The combination of dried fruit

solids and sol ubl e, Oudi gpGbudierrediegtosacchari de

t .about 20% ght. of
T e R AT T
compopere$ étrag lmhay mbdlﬁeﬂ&t pl@bﬁm cfoal,l ngiheit B pfdceding Ddbiacteristics of the

9 100%__and al ng.from about 50%to
product 8 e pher B B B e e PR L GEO g S the targeed
populaBi08y Nbanyveeilgbptiaihl iﬂg&dibafswhyﬂcﬁvai 86 othBrwikesuitable for use in nutritional

T R R TR LR R S —r—
such dphenat mrgpsdantSI o6 sifs amﬂ efffestbb| fyr biab BliaBHAtidR: ahdl De 3BAPHIble with the

fromapout 5:1 to about 1:5,
essent]%la%flu ernsﬁle te«? ‘% ¥H3°°f‘pf’8 UWhout 1:3, and al so

[ NOlh-lmiltlmg eﬁcampi&s&bfmich Dither bphdﬁbblﬂ@re&wﬁts Thgudd rpri%@rvﬁtﬁx}éh tanti-oxidants,
buffers %d(%fj na Oﬁ u%c%uttl]ct%L gcgﬁ/lesyyﬁ@%al rsélm‘gﬁ(ﬂ?rl 3 ngg\%jee¥egprs (e.g., saccharine,

aspartqn’reotaeesnlfmm ¥, atucrdizey @Ilutamsem‘aﬁorg' h@lavddt dnhbrcealthickening agents and

Stablhz%%ngmﬁmé/lln%%seng% I%Faé%ges‘f [ nventl on may further

nacronutrlents in
Erﬁbdmtrltmnal tcompduitions S€ rHei mésemt NgveatlbrepeferadBSEniphi€slone or more minerals,

1§ The |ona£1 utrlets i.ncl ude proteins,
non-linpt of axaml’ car o‘ﬂV ge pg 4 E G BP HAR %“ h@YRERsplUmT gnganese, iron,
coppernzite, iiddinee) edlcico/passiuing tgodiug, plodfbesall, YelboimdnatceMbAstions thereof,
Calciudlii& LY P oducts containing all three macronutrients.

The nutritional compositions also preferably comprise one or more vitamins, non-limiting examples
of which include carotenoids (e.g., beta-carotene, zeaxanthin, lutein, Iycopene), biotin, choline, inositol,
folic acid, pantothenic acid, choline, vitamin A, thiamine (vitamin B;), riboflavin (vitamin B,), niacin
(vitamin Bs), pyridoxine (vitamin By), cyanocobalamine (vitamin Bi2), ascorbic acid (vitamin C), vitamin
D, vitamin E, vitamin K, and various salts, esters or other derivatives thereof, and combinations thereof.

The nutritional compositions of the present invention preferably comprise both vitamins and

minerals.
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Macronutrients suitable for use herein include any
protein, lipid, or carbohydrate or source thereof that
WO g00knoim f or or ot herwi se suitable for use i NPERUS08$/026342
nutritional conposition, provided that the optiona
macronutrient is safe and effective for oral
admnistration and is otherw se conpatible with the
essential and other selected ingredients in the
fpnpgsitiog the concentyigtho®6f Bge anount of optlonw
I pi car.ho rate, and protein, in th triti
TRs PbS TVl AE e bl b ERarh G TRGher the presen
inventiP@l tThedsl @sthgisOdeiGde fhordral( ﬂn@mstrdﬁaﬁ @f @ﬁchotdmm’osiﬁmisi 1 treat or prevent
dosa mlk or UIdS or

oston gy a EaU bt orti P A0PL POTOLY <SR (e YA the mrtiond
compoﬂilé'}ﬁdallﬁf OﬁﬁﬁﬂeﬁﬁﬂgQB Brefoiablyt Alngeitiedd di :eimglgg undieidsd, daiﬂ}edme although the

ronutrients ar
AT TN T ——
during fie! da WMIAgmb@Bbdseof G EsemMihvana Blélude doations dalyi adalinistration as well as

val ye, i r eceded the term"a H
period e e TR o B i QB B GBSt | he methods of
the pr@lalhtgﬁfﬁﬁﬁﬁlh afd gefagblCaphiaysh atcaﬂy)piaslanahermmrtb@ lyitly adeBistration is

BT LTI e e —
asaloﬁgh%ﬁlﬁ@éntmabds difly whiteh segptenept. | onal |y in addi tI on to

tﬂ gxgg‘lg gﬁ 'injllbatémg(g‘lhlatgtg% glg%shﬁ é_ﬁ g?rgs%ntﬁlgvenp 10 rﬁist eﬁcgribed herein are also

intend®d mlclﬁﬁe 06 usiftsadl Beth@lsho thfﬁ(hlhB sinaffected the ohlycd rotHeywigafflicted with

osteolbqr(afggrlef llbegl St ak%ela Scﬁ.i?? z o‘rgré%t cﬁ{;cﬁl §(§;r¥ﬁl Itn?rgcgs)re(gorg yl €venting, minimizing, or
delaylﬁlg |thlevelopient A€ kichedlseasr dratyditiat ever gimac dde ,sucﬁlrpm\teo‘ﬂ;cm, purposes, the
ac

) TN I T —
as deééﬁﬂ@ll Hegdid. BuSh prio@dn€iod metGipdsi apnmbiemalyihhotell atwvemes Ui dthdyb ho are at risk

use herein also incl.ude. s etar fiber
of dey. GREIE SRR VTR aﬁpf?l%\ﬂ %%%%@0%8 1R BFaéS fage.
| Rk gaﬁodstﬂf@oqirosgmsmﬁmr drél eumﬂpoﬂemteatdem Ipbselelntion of osteoporosis

S TG R T —

osteop6ﬂo§1|§ Usd peahd dy nhe(ﬂWdaﬂfdffbctt@E rl?BhehtmﬁySraD éﬁmt)nm emahdla]ddal which includes
har | ey I

1ncreast1%190é18fn ne}rjqiggr}s%ls rw(rjx? e‘? (iar Cglé% JF olillg}nglgel S i lilSé ee ugt?orr]lZmamtammg
currenﬁ Eb"oﬁl@ hl)ﬁﬂérﬁt eexﬁﬂ?jqr @erﬁefsﬁﬂgnsonmo or |allmbf iboge exdesrgl éensif reductions or
ncl ude at hul i ber ea hull fiber, soy hul
imsutppae o B0y o Pheaon FPer L oBERoBEe 11 ber.
C&hé bME®, of algy p’ies*éﬁtaﬂvenﬂm alt Qﬂ’bfhi&hhte&l’lﬁéctéd‘lﬁrtb@freatment or prevention of

osteoporosis, also include methods of 1) increasing bone strength, 2) reducing or attenuating bone loss,

3) reducing the risk of bone fracture associated with osteoporosis, and 4) reducing the risk of subsequent
bone fracture associated with osteoporosis, all which are directed to the oral administration of the
compositions of the present invention in the manner also described herein.

The methods of the present invention directed to the reduction or attenuation of bone loss are
defined herein as methods of decreasing the relative rate of bone resorption versus the rate of bone
formation (which may result from an increase in the rate of bone formation, a decrease in the rate of bone

resorption or both), increasing the rate or extent of mineralization within the bone, decreasing osteoclast
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The nutritional conpositions may therefore, and
preferably, further conprise a carbohydrate conponent

WO pooaiddists on to the dried fruit solids and t hePGDUSIIN®026342
i ndi gesti bl e oligosaccharide, wherein the dried fruit
solids represents from about 3% to about 50%
i ncludi ng fromabout 5%to about 25% by wei gh of the
total carbohydrate in the conposition, and the sol uble

acthl‘ry'o'f" Qéc%%hg Bli&cnbigesacenadrtdRng b&@dlﬂa%ﬁd&hﬁlt}f dramaraakiag bstddast number,
about " 20% i ncluding fromabout 2% to about 5% by
Ofcoml?/‘o%ﬁ“@ﬁ?tth%ﬁ‘)ft he total carbohydrates in the conposition.

Ei)hte F%&?A @‘bé}}qulﬂefam AenspyOtaeieal Setbinakbhiesst atherwrise specifidie refers to the
nutr.li
el ongl compeeti e Tnclue DGR BB cpers
or ost ﬁxroﬁﬁ%lth&}%e& Q(E Ia pealdle &ngdN(fnlieﬁam "asyhak'maiie. Guch determination is often
(0]
done lwﬁgl%r é’&%,xﬁ%}/ g.]?%rpgml?lgtf%ré%? E%S I]?on%%legﬁl gfﬂ?@% fromgfzer fuglls believed to
be the fosBaccurble G8: pré@EtMY, risl Sgiﬁetcah’é and magof theSlambarpppime is considered to be best
potato), or conbi nat 1&lhgreof
ea

for mﬁ@'foétpg] tléglﬁlegil sdbg ﬁ%‘]’r {%nlézﬁltopr(ewg-f& %6 %tfmefl 13 acceptable bone
mmeriletéhﬁttf}%g fzh}){ng e oﬂ@htﬁh@iaﬂpdledﬁltlkm ofuhe ' ﬁ)d’rmHB @afug ora T score above -1.
n
Con‘m}u:éé L%}a@gglgym Eﬁﬁ‘ﬂgﬁlt ossbepatggﬁl :,]'Ei'le *«V@-ﬁ) Exsa n eds ??geoRenla asa value falling
betwebY ﬁbﬁrﬁﬂ Z‘?staﬂd@%drdﬁﬁgmonls, A@hJl 3018 EomCaARMIAS, Bﬁi haadelined osteopor051s as bone
v S SR A DAk PRy Pl o 25
The }ﬁfliﬂ{a!a()!?[ec?@gﬂéﬁ W@ﬁﬁdatl&?’ltﬁ@ €8 meikndold ineitmiemtodf mteqpomsis farBscores below -
not limted to ak ot ei.n olates, so
2.5, s onEambIrel SRFAPOrYS e BB T B Deay
fYIUferm SOMedpeRibe s uiddll%iem Olinle3§) ptheiwiss spemﬁbdgl in embodled by the term
protein source derived frgm so%ﬁoéCpmrer

OSteOEoé‘gflsp poEn deigpdhegedn | Thedgith OPtRORCRE Snat ?Se‘ﬂi%ﬁn AP erss c%ﬁ'erwme specified,
is defif3@Bldadlytid RPuEX ATcE8asO br #htictibn int@hel dersBly emy«ibﬁemerl or undeﬁned cause

or Contlil';%{j Zzt&]g;lgd%; tg?r Iing tca?ug%%})% B n téq%g lt(?@lafiiﬁ% ‘erlxg&glé?_ﬁe t[‘iigresent invention are

directed @éﬁldg'pgngy,osﬁﬂﬁi}rc';sﬁtu@é'o@ia@ﬂbhﬁthﬁﬂeﬁopau?dl(&amm Ipmfnaﬁmgg or surgical), aging,

or botlp %%@il%%&%g@%ﬂ%mﬁ% @g/%og%t%g%vd /Ecgw%cfogs such as Paget's, chronic

renal di¥efb SinaRbithdartim el tis&ads, tandladtion, ﬂ@b&ﬂﬂuym@ha‘m q»mathyrmdlsm or the
about 75%to abo t 95% and al

e it oo oo S end e RELAEL e LRI oo
agonlsﬁm&ytﬁr@@ste@he hdetedopith Gdbabl, borpéadrraids sribbrerufsatts, agkothers.

f;rh% 2}?@2%{ éﬁljghle %?e%lent Cﬁv“é?lgosnl grle %gpsec{a }9 luls'leq'ﬁ & oy%t?ﬁg%% 1n%1v1duals especially
those from age 10-18, including younger females from age 12-18, to help achieve peak bone mineral
content and bone mineral density, for long term bone health benefits.

The methods of the present invention are directed to the compositions described herein, wherein
the individual preferably consumes at least about 1 g, more preferably from about 1 g to about 35 g, even
more preferably from about 4 g to about 30 g, including from about 7 g to about 25 g, and also including
from about 8 g to about 15 g, of the soluble, indigestible oligosaccharide per day; and wherein the
individual also preferably consumes at least about 1 g, more preferably from about 20 g to about 80 g,
even more preferably from about 25g to about 70g, and also including from about 30g to about 50 g, of
the dried fruit solids per day. Preferred are methods directed to the use of FOS, dried plum solids, or

combinations thereof. More preferred are combinations of FOS and dried plum solids.
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coconut oil, soy oil, comoil, olive oil, safflower

oil, high oleic safflower oil, MCT oil (nedium chain

Wa pioghysses i des), sunflower oil, high ol eic sunPCDWEI005/026342
oi I, palmand palmkernel oils, palmslein, canola
oil,marine oils, faxseed oil, borage oil, cottonseed

oil's, evening prinrose oil blackcurrant seed oil
transgenic oil sources, fungal oils, marine oils

glgrﬁpgnethc%dé N the fetﬁiéﬁﬁ Gvedtdl 80 holaddihe e dduiidistiational those preferred

_ ositions o 1e present invention preferably. ...

cnbod GGt S RESEHAR BB BOIND SRR SHLT L TGP G eigoel preferably

consunfel aMRhsE BbduP € lgUsteh 0809 Wisteih | rreaBlyl fvftatiouiaks@edowi 160g, including from
Ground fl axseed is preferred. n li

: . limtin anpl es,_of
about 31§ iey8eiid 09 Aodako EPIMEBRELEANE (b oM A0 SLR OVafigret all on o per
day bag@Qnbi nations thereof. Colden flaxseed is preferred.
Commerci al sources of flaxseed are we

1. Kk i.n t
TR PO o0 PoTHREPUR A G LOHE TP Ey of Trose prefored
embodﬁﬁ%ﬁﬁ'lmfglﬁe Qﬁes%iiﬁﬁlﬂid&fﬁlﬁﬁ& dcoh@iﬁ[siﬁgdlaﬁééﬂ, flareip fhedindivigual preferably
avai |l abl e fromt he ' f.Ca . .
oLt oS, ELEE OO TR, 5 HBE st o
about eRdbdit 402kt AsoFih@xdifgofrén Bcans ) to Sldhers ©pff terfakseed, all on a per day
I ngredi ents The nutritional conpositions of the

basis. present invention may further conprise other optional
conmponents that nmay nodi fy the physical, chenical

aesthetic or processing. cha ct%;istics of the
products or serve as Ir additional
Ntk lhﬁttkiﬁ&ﬁl cﬁ/l&ﬁ&ﬂﬂﬁmcﬁ W6 @Feseis Efiveintiort ey tlar gepeed by any known or
popul ati on. ny. such optional ingredients.ar nEWN
othervii B PORIGH PRGOS BPHRLOF 1 FEh P POaRERs Many such
technidies REANHRE Bi#ah§ alvesl pRags fdror sish anshisitiynabligddsie nusicidnal bars and can

ARG, S NS C R T T —

descritddERinSt rati on and are conpatible with the essenti al
and ot her sel ected iqﬂggdients in co [

: sition,
TR C R RN ——
othervdéﬁ?%ffegﬁ\?en hlgrél:iftﬁ&lhrﬁféleteﬂ{ﬁlﬂfé@ rf¢@piop@tng tatselectkd gaminst, form. Many such

‘buffers, additiona arnmaceut i cal. actjves, .
e P Lol B TRt o SAYES  TUEELIGHA o o o
ordinaf%flsdllﬁf ih @@}u}rﬁﬁ)ﬁ Shd foﬁﬁlﬁaﬁ@n afibl @ pRb S Ebresaiucl @rthssules, tablets, caplets, pills,
avors, i i
iquidss o S PEesans. G B GOkt S0 TRy o) bg gpptied by one of
ordinafPdkliNin 188 aRbHolthd h@nBtarg PRGIASHE tdsOrised Obretrh &s desesibaitherein, non-dietary
i'nvention preferably conprise one or nmn

oo LRSS O e o BT GBS By ot s i
defned QeleMM chl oride, nagnesi um nenganese, iron, copper,
zinc, iodine, calcium si.um chrom

RIS A Sy o8] dE I ST S5 R Pigpjeed by fist formng an ol

and fiber blend containing all formulation oils, any emulsifier, fiber and fat-soluble vitamins. Additional
slurries (typically a carbohydrate and two protein slurries) are prepared separately by mixing the
carbohydrate and minerals together and the protein in water. The slurries are then mixed together with
the oil blend. The resulting mixture is homogenized, heat processed, standardized with any water-soluble
vitamins, flavored and the liquid terminally sterilized or aseptically filled or dried to produce a powder.
Other product forms such nutritional bars may be manufactured, for example, using cold
extrusion technology as is known and commonly described in the bar manufacturing art. To prepare such

compositions, typically all of the powdered components are dry blended together, which typically
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Calciumis preferred. The nutritional conpositions
al so preferably conprise one or nore vitam ns,
woenweloi4si7g | ng exanpl es of which include car ot ePoi/tiS2005/026342
(e.g., beta-carotene, zeaxanthin, lutein, |ycopene),
biotin, choline, inositol, folic acid, pantothenic
acid, choline, vitamin A thiamne (vitamn Bi),
riboflavin (vitamn B2), niacin (vitamn B3),
includeP ¥yl Qi) & ithiintpRdHhiResBe e tain @y BOIBEeINR| @idist Eor(hy i ThafitsolBble components

¢ . . ; : :

e eI Sh e e o BBt PLP e, P

then mil&d int6ahd MRHobilleH, Eeningddslastio Mk dvaiposition driiengiof The Témalting plastic mass
nutritional c osi ti.ons 3; t he Eresent I nven

. ti . .
can thef e 1hgpso 1o HSRP RSV Ar eI HEP e 0P oHi ey 31 5. piipgor evtrusion,
Whereilgfhe Lﬁeﬁti%— RRsIBLBRES atofelatitidy Myweprefturel ol b alie, &rhéch confers the desired
e B e B e ot s
weight g AbIMe8 the blidDstodlct 1 teh coPPSnhinofpaldtability eati patkaged for distribution.

prevent osteoporosis in_individuals, The ind% i d

SR SRRl SRR OY i HEPRLE P BAdectued through o
baked APNRHESH bi Watetl @kdrision B Pr&i@Eevdolid picsiugrf@irsadil a5 cereals, cookies, crackers,

.adm nistered as a_single, undivijded,..dail .
and sivog BEIHOREOBEY PR RRPIEFES e a5l Fipgrig o ebi to seleet
one of NBY RaPAkiidval 0106théliwide O Ei1BRI MirgStuking peoctabetd @bditcashedesired final
nore tinmes during the day. The nethods of the present
product. nyent j on i ncl ude continuous daily adninistration as
Vel comtpositidnk @@k REsehtl ifivehtich @ayTiofl cairseabé ananufadtitad tigbther known or

cont.i nuous .daily adminj.strat.i i S eferred. The ..
otvrs A L s S5T85BSy o it and o
of the PRIk GEleMibna THRIpteyerld @BibSIimede b@| theteli@e,daileyconsidered in all respects as
adm ni strat.ion i [

s Sp S 3820 SOOI Yl Sl BShpionr
presenf VRtiAH. €Tty hdWing soRlihding ekipis fadhr ilfiieas thedainpgsitions and methods
fih dietary supplenent. It is should be enphasized that

of the presanti®YeAYYs of the present invention as descri bed

herein are also intended to include the use of such

nmet hods i n individuals ﬁgﬁéﬁﬁﬁﬁﬁigby or not otherw se
afflicted with osteoporl er bone-rel ated

dTHLARFosO of BB Qi beri@Rnt &y tof dvalupte riho stiectf ofpveiventiietag; ingredients on
mnimzing, or

del ayi : . .
vy g OF i 2 38 I ASHELLRIBEL 8L Bl p g sy s
esﬁogéﬁlﬂe?&&ﬂﬁ?vaﬁwmﬂﬁ%d] ostsophiatiftRcdll &l raisi(O&X)icompared to a sham/control
preferably inc|lude continuous, daily admnistration of .
group {HONRb bt PGS a ST CRPBTEHE P o SRR B g ne differen
combikEBbRQA SoyarBteRIi&fiRs, aliby/plah Heede@ I GE, andiiBreedr ot hers who

grg]gf‘egtgug; :v;ll;fagrxmggl\élezlp ,g]i?ﬁg _e%g/te,;‘ gl glrg—%ﬁlliids, apg)\él%(fé ic{)rr‘;"tfolled, parallel study.

Animals (female rats) were either Sham operated or ovariectomized for the purpose of inducing

osteopenia prior to administration of the test compositions. Control groups (Groups 1 and 2) were fed a
casein-based diet while the treatment groups (Groups 3-7) were various combinations of 22% soy protein
isolate, 7.5% dried plum powder, 5.0% fructooligosaccharides (FOS), or 7.5% flaxseed, all by weight of
the composition being fed. Administration of the test compositions began after day 46 following surgical
removal of the ovaries to assure the presence of an estrogen-deficient osteopenia in the OVX animal

model.
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The met hods of the present invention are directed to
the treatnent or prevention of osteoporosis, by which
WO 2006081878 t hat t he net hods are used in indivi dREl/BS2005/026342
afflicted by or otherwise at risk of devel oping
ost eoporosi s, and neans any nethod of affecting bone
m neral density in an individual, which includes
i ncreasi ng bone m neral density, slowing the rate or

RRHQLFof, nRRREIa e FHAallandS st Daﬁvﬁs@*UEIOI g, feiiialic ﬁﬁtalw&ren;glrchased from

current bone mneral densit ?ver3| %$$
Harlan §pragyisrigaviedn e afdianaaelisy We direqn; oriee! gt b P8

housed inrbtdlﬁlgs's Vel WateSndRh BRIMnSR eﬁﬁfdnin@ﬁt@l(ﬂy Wntrhlleﬂsahﬂmﬂ) hlbomtosy at 25°C with

o e e e Bt b DY R i 2 LSRR G e

were hfdfe@ QRVBF R 18 NaBibSe® Iskifukdd @ Hemhhaitlinds £ar) humrt&a‘&mn’gof experimental
bone strength, 2)_ reducin

attenuatin
anlmalsg)Thpéa’al@ phﬁr\teﬂ éorrﬁvg kia}lffpr’@%f?éﬁ? tn ggtgﬁesa% (0N ad? anérﬁal technician
1eqmn§ﬁéﬁ@?@ﬁﬁﬁg§mﬁﬁﬂﬂy4) reduci ng the rlsk of subsequent

B epHEB it YG© PREVE) SF U HICEDR | O conrg Aalthts” the dies were
assaye&i@ﬂ%@dh&ﬂ&t@spr%mt he cRIcRSEAl phovpRetts antentpridieo thadieeding protocol. The
e e 105 e, 0, LI BN o, o

containB® D% | R&Sin 26 dabbiiaht@idei 1% &a. Mt ixtsconfairder s@yasbiad isolate also

containg] 3 B 5p oA L 16 G GHSPE LS, P e BT g e & Louis, MO
Ingredlblﬁ Joﬁ&nfrﬁloﬁs Qhcllaea e Foordmed iphi (ealﬂmraemse Boartlh &lepsabion, CA) 5%

bone resorptl 0] i.ncreasi.n te or
e SR AP S b RS M AL s, i
were stBRl 80L1 @@k Hh}\élﬂl% ejod deRsiR i taoetreadleetsd. SHJA&M&!M],madErwere fed ad

IR E O SR SRR —————

1ema1n1n|§(f&% Wis RRighbd £RINEd dounBd géstea Gvah edl@ildted. Rakseis she other groups were pair-
herw se_specified, refers

he conve t ona
fed to tﬂlf?em?"é‘r imake, o’{" H)g Sﬁléﬁlri‘nfql%% alzﬂ, ll'lq,qe %‘clcesgv efgglze watSéF @‘VX animals

(GroupR bl?? Glic\RariHRASHI@EREogel daRiefOPE UvariasugkhBoraoos. s
respect to a healthy young wonman's "normal "

val ue. Such determi nation is often done by dual energy
X-ray absorptionetry or DEXA. Bone mneral density
fromthe hip is believed to be the nost accurate for
predicting risk of fracture, and that of the |unbar
spine is considered to be best for nonitoring
treatnment. The World Health Organi zation ("WHO') has
defi ned acceptabl e bone m neral density as falling
wi thin one standard deviation of the "normal" val ue,
or a T score above -1. Continued osteopenia can result
i n osteoporosis. The WHO has defi ned osteopenia as a
value falling between 1 and 2.5 standard devi ati ons,
or a T score from- 1 to -2.5, and has defined
ost eoporosi s as bone

we1 e 1nd1v1dually
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m ner al
the "

nor mal "

val ue,

density less than 2.5 standard devi ations from
or a T score of below -2.5. The

wOabonRlrs Ost eopor osi s Foundat i on has reconmenPE&rUs2005/026342

treatment of osteoporosis for T scores bel ow -
and treatnment of osteopenia for T scores bel ow -
with any risk factors present.
as used herein,

The te

pn

2.5,
1.5

"ost eopeni a"

unl ess otherw se specified, is

Experiudn® 8- 8gudy)Giolps, Ddtsn " 0st eopor osi s" as al so defi ned

hereifn. The tjepn " OSt]eopor oSI|s. as Uspd herein, uni ess

ot henwreel spgcifup2d, |iGoudef i neGlodproad| §rodps | NEGigees any Group 7
Ingredie(%tescrql se__or ;p%unii 0 |Vn bone d\;aanity by _any defined 0%

or urh@iﬁfagd %s@?l%etor %;‘33?‘?' ti o%. dieAtnDngSo )@et def Eﬁélet Soy diet

CaUSESeomho) COMGiohtogns [t 0 Whi chl the, met hddegof tR8ros | vrog

present invention ard directed include primary +pum + plum

_osteoporosi s lassocia d with Inenopause (natural ., + flaxseed
Casein nr app?ir e arl 28irgi c aging, or bofh, as wetl as -
Iss‘gﬁeméeé‘comdary ost|€opor osi smassom 228 wi t h22hBdi ca 22475 208.6
Dried PRETATTtTOAS—SyCh—as—Paget—s—chioni-c—rena—disease; 75
Flaxsee®@NENOL CNEA fTQMmeating dirsorders, transptantafTom, 75
FOS hyperfthyroi dijSm par gt.hyroi di[gm_or th& USE 0] scertaifsp
Sucroseyedi ¢dt7 ons, |guch as |vari ous jcanter chamwt her hpi7es, 4175
Cornstarghnagl@% opi n |28 easi nghopnonel4dgoni st 50 nmedr Py 60
Cellulogsr 40bS6 oy gne |Abet ate [PBr _bir tIH9&hnt r o] 36 49.25 39.96
Canola ‘mﬂ,ﬂmhm. dé antilednvulsan®s and Bt hers. | Bfe 37.6
Vianin et hodS of tHe' presentUi nvent|idn are els(,)pem al | ¥ usef ul 1
Minerall N YOURNPET 1 NAE¥T dUal|§zsespecight y thogg T ony gge 13.4
Mixture] 0- 18, i ncl udi ng youriger fermdl es from age 12-[18, to
Calciunhe| p | 4¢hi eve |peéak bondom ner gl9.8ont enf10and boh®ss 9.45
Carbonq,thnQ al—densiity. for llgng terimbone lth behefits
iﬁg;;?;g]e mg?hods “4f%the priédent i MveAtion [t 8 directBd to |37
monobakib € (orrp05|t| ons desqri bed hegrein, wherein the
PotassidmNd1 Y2dual prieker abl )1 200NsunMgSat easis about| 1220, 2.22
phosphatepr e | pref eraljl y fromiabout 1 |g to about 35 g, | even
monobagigyr o | nr of eTLalfL\/ fromlabout 4 g to Flhjzt 30 g,
fi‘t’f:ts:“ﬂggllg'f)ng frﬁr(h about |?°g to dBdut 25 |0 and a) &b 0.9
nydratel NC1 Udi ng fraom about |8 g to gbout 15|y, of th
CholineSOI UPRE, 1 ndi{geStTi bl @ 23811 gosacghar i de| per_dayj z.and 25
bitartratpher @i n_t he ilndi vi dual al so preferablly consungs at
L-cysteivpgsy 18bout 118, nord I8referddlisy fromkbout 2018 to 1.8

* amoung lpitdtes s ofNpen more preferably from about 25g to

about 7Qg, and al so including from about 3Qg to about
ﬁ&e%@aof he dried fr aﬁ)@t soI i ds r day. Preferred are
U SHeFRERess Mey eastedas b EW@ e cal%tTOéarOﬁpmﬁrg‘aas lopand 2) and the
treatmedt gRAPIICGISIPs GFUS bl heee@ing aMDEnAfies ﬂkfr@@sp@dh@e changes over the course of
the Stuqc% i nation and dried plum solids. The nmet hods

{bREe Bfngrsa glﬁns1 E(%HIF 8y Lanas, SPRE)> Hers sfrﬁrégﬂb pgjpe mineral content (whole

body, féhdﬁﬂ, Epifd)) 1aédheicAimaAlResse bpheh@bvE thnd BhROiARRBhddetd he

pr esent
wherei n the individua

about 1 g of the soy protein,

g to about 16Qg,
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about 3 g to about 100 g,
about 6 g to about 60 g,
wEeretiag7dHasi s.

al so include the oral
preferred enbodi nents of the present

conprising flaxseed, wherein the individual

consunes at |east about 1 g of the flaxseed, nore

preferably from about

about 2 g to about 40 g,

The net hods of the present

adm ni stration of those

al |
i NVREL/TR2005/026342

and al so including from
of the soy protein,

on a

i nvention further
preferably

g to about 50g5 including from
and al so including from about

Expertment 1 o Salmaniry 2BResuligf the fl axseed, all on a per day
basi $. Method of Manufacture |[The nutrjtional
conp%é?rw@bns Ghoup e pregeht ijrrenti on| Gesp She pEeper ed | Group 7
by a ¥ krewh oF~ot herwivse ef-flecti-ve-nppuf-act-uring 5%
teCthﬁ‘@ diztor éiﬁ%@%ﬂ y il:[]e Sego 1(;1: d pgﬁgiléln(:t 1@(?%& Soy diet
Many @u.q,gl)techa,htg,ges are imovmﬂlgﬁ any ﬁ;{ogen OF ORECt +FOS
form/such as |nutritignal liquids or nutritional+paks | +pum
and ¢an easilly be applied by ione of ordinary skill in] +flaxseed
Bonemingrid mutritior) and forfmul ation arts to| the nutfitional
dmv;}lltyT?BLgd"%tlﬁ4ﬁ°ns“roil?9§A ”‘”oe1i‘1ri+ RN YicR et ary 675+ 0.1661
0 [o] s T . . H ot I . . T
CO"PZPQE@@!LDP”S Q}fom,tzﬁe pro%%l%m, ' rb‘%é ki on .gjﬁlb" kel be | goosone
FeruPT €PAL 8547.0Y g'&ézdﬁﬂo_ (2B29DT MBTAESE ETT E43kJ,VE "1 93751 0.2389+
manuf acdpft i ngd oboeahni quaofs®r proepatd ng| s.hersel eched 0.0016"
Spinepr odyee4ctopn |.02Many sucke7t echroepses ay exvel | knmes, 0.2273%
faor eRABY e i|R003E phaA0psEeut]i 003 ndu&IWBS" ahelodBh be 0.00254
B"“Tigﬁl jed by one of ordinary sKill in the nutri 1£i on and
ﬁg;i‘; ormjl ation grts to product florms such as capgul es,
Whold R} ¢ U952 aP1[Gb.50401 111525267 UUT 109936 U} 7065085 PET0.699%, | 10.5504°7
Feru€MUT $0.08285 0103336501 UTo4onT), |anessS0 10645 an(o 5agt 0.4564°
Spineeasi | 9.1996 apploitexd® by [onessBf  droditér y skizkd™ i n| 0. o€ 0.1386°F
Left  demug | 139.6¢h ndikdB.et qrigo.gt.edycesstéeéscy izbed. thef esm2.1As | 129.132.8
I(ﬁglmatﬁég‘em i bed herlein, nor-dietary productls are thpse
+ o3l 4+ | Aavmaacet—+t 1lanmae ~f lhha ey Ao abat oAt AN N
. UL AL al U I ST U1 Ul U1 T TS5 ITvVCTT +L||a
EZ‘(?)?;Y are I%%%i%l et any 7£r oduggﬁas alg'%%ﬁdefi ni?' 11ﬁaer e 5‘,‘%5%5 ;?4%9\%
yridindihequil d, m | kK Jor soy-hased nutjritional} l'iquids] for
'Significan &myplzetor edine gpupe pas @aniley with Tugdy’sfHSDMEsnig d@emitd Wher@ Beelistical differences
occur (Cr]?}j\érTubqyé ﬁ[aD @ Gfﬁf #Hia ﬁlpqﬁ@nsqutiveﬁqgtrbmglpn&tki Ty qomgyrfng 2’111 tyaeﬁlyent group comparisons for
cachvarghle P&y er, fiber and fat-sol uble vitanins.
Additional slurries (typically a carbohydrate and two
Bone en. ) are prepared separately by m xing
t BRoval RRYWEA NG oy 5}%@9? etbQeeh @%‘hlﬂ%m thellEneR @fﬁe@f Phere whole
in water. The slurries are then m xed together wt

body BMD was significantly higher for all treated groups, except for soy alone as compared to OVX-
casein (p=0.0003). There was a significant difference in whole body BMD between SHAM and OVX-
casein groups (p<0.0001, SHAM>OVX).
treatment soy+plum+FOS compared to SHAM. All other treatments, however, were significantly lower
than SHAM. ANOVA detected an ingredient effect to increase whole body BMD in treatments with FOS
compared to treatments without FOS (p= 0.0054). Tukey’s test also showed that whole body BMD fc;r

Whole body BMD was not significantly different with

the soy+plum+FOS combination treated group was significantly higher than for the group treated with
soy alone (p=0.0360).

ANOVA detected a significant treatment effect where femur BMD was significantly higher for
all treatment groups compared to OVX-casein except for treatment with soy alone (p=0.0045). There was
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the oil blend. The resulting m xture i s honogeni zed,
heat processed, standardi zed with any water-sol ubl e

W@ 2a0an14338 fl avored and the liquid term nally PCT/US2005/026342
sterilized or aseptically filled or dried to produce a
powder. O her product fornms such nutritional bars may
be manufactured, for exanple, using cold extrusion
technol ogy as is known and comonly described in the

a signiffigant rdﬂ’féta‘naé:irufehﬂl BAID .beth@ep SERM @nd OGAX - séaémq& t0l0008 , SHAM>OVX).

- vemr BN G2yt s or B PR A g 000D

pANOé’IAn Hoteotdd ARigRifPaRMosRTent 6€¢ct athBreCRMBANYIKABRE val %gmﬁcanﬂy

. The fat-so npanents are then bl ended
higher 343 A caent oo iaiiet o DNGCHBARG R (F GRiseeds Wby Py soyplum

(p=0. 0@1489! | Tigd cvag @EigificHns daffe@erch &N sPinX Gﬂ\ﬂ)nb@wéeﬁhe SHAM and OVX-casein

=0 o B8P, AP B BT RRbargpine o> i

treatmanist vt tFAU bcbrhlleirecphy seaRabnto withb@NFCS(p-€B0AGRS Lumbar spine BMD was

s GHUPb B PV LBLTLIR GGG, vior o Lhe

through a die, which confers the desired shape. The

r.esu te is then cut off at an appropriate
Boneﬁggm?igggmggjugﬁe products of the desired weight. If

daN DiVedietehted 8 eighifiictt aeat@tntieffedt hatre adBleaddy BM@WW@ﬂicmﬁly greater
acka ed for distr tion.

a It n The
for alt R iP rnite nBB Ry S0 T SO N TS GOy {here vas 2
31gmﬁcah1$ dlffeencmmuf\ﬂmtw bedl HM@L@hvean tﬁi—K&M afplovcatiseid Bfoups (p<0.0001,

SHAMI; Esgtl(ijsg %}\%(g engsSgoln g; ?%ﬁu ?éﬁf cgtr sgg-!r-plum-t% OS were not

mgmﬁqantbdcglﬂbre]ﬁtca;bmﬁareﬁtesm Whge &hiy@MU v @Igﬁﬂ%ﬁﬂttyl 18Wer, however, for all
nuf acturin r 0 t ne .o e many

e M S LSSt e TR

the grotqo)trﬁﬂt@kiwdethé ht@f-Fﬁhﬁ”H-iF e8 cbinbiahtidariOslksificaniin @reaRNM@S Fdr IR Goup treated

i nvention may, of course, be
thsﬁ%abn?ibpﬁsé) by ot her known or otherw se suitable

t@ﬁ@ﬁAqle’&stemﬁ)klgﬁﬁm treataadrt yifebeshére Radr BRI@ivEs M\gdlmtiﬂy higher for all

T RIS
BMC bvaeelDSlHANba?rﬂd)Vm-c&iein (pﬁGS@IE)Qt SHAE>OWVIXYS Féridrl BMIC o sighificantly lower
ot GRS S PR B o ores o cautvalents ol o

TAROV A detastedgn bighifitanfitiehtigntesffap hvtsre fllbbdredpidel BME! ad Significantly
higher o) P B eeie) G “BEEUBEE Cor e emesral e T Ree RS OB here wasa
significesadiffafescet e spifid BOMG WefweearJHNN zdide()&’DQlcalséiﬂ r(eed. e s SBAM>0VX).
ST TR S M T TN T —
treatments w1thout FOS (p=0.0067). Lumbar spine BMC was significantly lower for all treatments
compared to SHAM (p<0.0001).
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estrogen-deficient, ovariectom zed,
ost eopeni a-i nduced, female rats (OVX) conpared to a
W baaesrg rol group (SHAM, all of which were PCEUE3005/026342

adm ni stered nutritional conpositions conprising

di fferent conbi nations of soy protein isolate, dried

pl um powder, FOS, and fl axseed. The study was a

random zed, prospective, single-blind, positive
Discus§@trol l ed, parallel study. Aninmals (female rats) were

el t her Sham operated or ovariectom zed for tolggeo

o¥ithopgfleqYitions Heb BRRT S psIeaR B i ST TV P B }ge;ﬂ{atpﬁ%ereversed n

those ghdups a(%i@igﬁ@fejdtsbﬁﬁlﬁcon%{h&ibﬂ it rpQu) SFASGooflpseed. ascbxPycted, ovariectomy
were fed a

_ asei n-pased di et while _the treatpent
induced; P&ﬁ%ﬂl&@&ﬁﬁﬁ%&%?@n‘vaaﬂdom“ec SREHITRET plogs gyes wable to
sufficicp@Y redfoft h & mixkell aémity Beyofld Brdleek PV Krtapmmbimals. SB@mineral density of

; ¢ . .
e vl g o RSB SB T A PRSP A pinains
as comph@d k& SVICORBRS llitedits, ba@aninahl emtaayf 46 Winld bwiyrgd spine was also
surgi cal renpval of t&e ovari es d;o assure the presence
greater dor S4QYPE SPHSGEHL Y e UATICBSTBEPENP & W t he OVX ani mal
MR AGmpdzisgi hiiohOtidatmditNgoywed diit edych pland ArFOS was more effective than soy

Spr -
slone tp PSTRAHET P e P e TEERSSPoTEn & YRR A S I L eated with soy +
FOS ofRQR (i iHFaS radchédievdlsthiti viend nod Btatistiadlly different from SHAM levels. Percent

i ndi vi dual | housed .i n st ai nl t eel i h
ash of {1y gEbaB SR T ABAE BTG BT BB B hi P GBED St or y gt

2hG5 Whd B snilidad@ffect o glicaganiiolcyalyend Tiebar apise BML furdelymbar spine
access to deionized water and sem -purified diets.
‘They were handl ed according to National Institutes of
Herd ﬂ'efimg ldfr tﬁﬁlstuﬂyaﬁav% eloviitiRBelédt eahihirmionoff texplipicieningledients have a
greaterzetr%%gt}a/infsr%vlcrsg% gée es ; %S %rg)\égg eOnE ﬁ%ﬂp\éﬁ? 2 g%eidgegx sg\?r/}%:eltngxrs]édhzﬁone. Unlike
certainé&&{i’@ﬂi%&dﬁlv@ c&ﬁ’dindﬁbfcijb\/ﬂ%edéd] Geites bangloyin iSelae cpripdsftioesl (as the only bone
. diets were prepared.for each ani ma roup. T suyr L
bioacigt eyABM ! e PR SO BOCRAT B B BRI oopenia in the
ovariefﬂ%rﬁfz};@d ﬁa mba@dl of lﬁ)@ﬂr&h?ﬁ%ﬁﬂﬁht@b@ﬁﬁhor us content prior to
e feeding protocol. The diets r.e i Soni.trogeno
i 48c 8o FTROLANENS ST APE AP TRORS) ‘\gﬁ?}?n b&ﬁ%r Eeﬁlélg %ﬁgr yiﬂe BMD  above
ovarie&@rﬂ%@ﬂ&a&eiﬂ &ﬂmﬁﬁg&c@;ﬁ ?334- plaak fa24ingy. Ofteicombifatidn of soy + plum + FOS was
. carbohydrate and, 11% fat.. The diets t ai nj
b Ghaty o araobon s R Ao L BT e o o
observgétimpt}ije SPAMERLL1 Thif Einibigition, ke ek ak agyi-€BOS ntaratsatable @ increase whole
. Louis,

MO).. .l ngredient con ' i n¢l.ud
body BMGHAITSH T HRICH, FGERPL PP G SHAM droUpl SEg, and BMC and
percengg%haweﬁgﬁitr Wefq&dll%@nﬁf&@x&@qﬁgﬁf {ndBS sofyNoltuna FO® traftmpnt gf@P mainly due to the
L1 T T T —
to treafASUARIdIO1dt Etadn FOS. ETIGAbIIRCs fod .ag&lt-l&l\ﬂe&ﬁbn’igaénsugkﬁb gevbselbone loss in

a
the spine is especially desirous because the effect of estrogen deficiency on bone loss from the spine

(cancellous bone) is greater and occurs earlier than bone loss from the femur (cortical).

Femoral bone strength was increased by treatment with soy + FOS and especially soy + plum +
FOS + flaxseed. This suggests that increases of bone mineral density in response to the soy combinations
is also accompanied by good quality bones.

Bone turnover, which is accelerated in estrogen deficiency, was significantly reduced with

treatments containing soy + plum + FOS and soy + plum + FOS + flaxseed as reflected in decreases in
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l'ibitumand their precise food intakes were neasured
every three days. Before each feeding, the remaining
wo owd/ows3s wei ghed and t he anmount ingested was PCT/US2005/026342

calculated. Rats in the other groups were pairfed to

the nmean intake of the sham animals and had free

access to deionized water. OVX aninmals (G oups 2-7)

wer e ovarian hornone/ estrogen deficient, i.e., ovaries
biochemitaighona Inlaykersedia \benk ﬁ&oﬁbﬂpﬁ@ﬁ@tﬂdﬁl arﬁﬁlé’t@rsel@ﬂuo‘ﬁo@ RBtsdie furnover is a

s listed per kg of d| et Treat nment
mec}lar@?’?S@T?We*‘ﬂ‘é%”Wﬁ? %{?@I uated as between the control
groups (Goups 1 and 2) and the treatnment groups
Groups 3-7) by nmeasuring and conparing their

pective changes over the course of the study in

bbrie stuily @e@bnsttetas ithay soyhdried fady FOResRdr flaxS§id@nbild8RR reverse the
stren %h bone rIn neral. content év\,hol e body, fenur,
con Seq%eﬁlceﬁe? B SR e RISE ek e PECOBFRIR oM e OFERPRENSSr deciprschdiqme strength,
accelerlitb& barennpbespiceylerSied Dorfel Iﬁﬁﬁiﬁtloﬁl Tl’défél@ﬁi &t cbhBint@RsbNY) soy protein

were . ex. ed with ey's HSD te
solte LB B oy S ol DAY v Beleoctis ples-BERS.
Tukey's HSD is used as a nost conservative test

benchmark for conparing all treatnent group
conpari sons for each variabl e anal yzed Bone M neral

Densi ty BMD) ANOVA ( OrxPesivint |si s of Vari ance)

te te I cant. treatne effect where_whol e .
P otEs GGt FRBHRETS 1 Hept el pESHggment I for animal
treated gsnmwpﬁ pro&eit Bplhtef—foirleﬂ@ylnab@m&r AFADGPRE @6l etsol Wﬁ@ﬁ@ due to ovarian

p=0..0003).. Ther ni ficant di rence
hormor B o PSSt B 5t RSO ARA g Bsee conrlled, parle
study. TR0, thSttbdybiaMXJed eVibaples-défibnt, BVRidsRmiRa] osteopenia-induced, female
|f|c nt | dlffer ith treatnent soy+p|un&FCS

n
rats(ogkg‘pog}pélff t%a ougy( er treatments, however, were

sAggthbivia bathé fc?l;)ivm‘glwbld; ha RorfsdAMou Wﬁﬂg&l&gb@ﬂ gfip, were fed a casein-
lLent effect fease ol e In_, . .
based TR e o iPear e e Bty T T gebigides, dried
plum pé\pdfer Or @ﬁ&ﬂﬁea ciedhing. Astiesife bisApSHONE ddmh@TaﬁMgDéfﬂh@téﬁ)éomposmons
i nat.ion treate rou

began G0 4 T FBH GREP RS DAiETHE S5PG0 4 PESDERE an estogen-
deficientiottbopeniy irethe O X( ikl @i36€l) . ANOVA detected a
' n|f cant treatment effect where fenmur BMD was

JERDCERL 1y ARG POPPG T (o S PO Bl OBl melel sy
Animalt C(fe@eﬂé— e elvére exkthePShafrD bpdrited ofBIVarisbtdntizediOor ath® Tﬂ)@?nose of inducing
oscon BP0 Sl L RER AL en SR LT
casem-lﬁ@éﬂjdhetBNﬁle\l\ﬁS tat @it gr@ B (GroupPIEY weRr fedlvhridus @akBRMBSs of 22% soy
protin GRERE 15, e FIABMBAT: S Piste IR e-{TarsaC OBk Ao 7 Slrflwseed, all by
weight vfiBe Gdngmslflblcmg figd.

Eighty, (n= 10/group) ninety day old Harlan Sprague-Dawley, 210 gm, female rats were

Samm

purchased from Harlan Sprague Dawley Inc. (Indianapolis, IN). Upon arrival at the institution, rats were
individually housed in stainless steel wire mesh cages in an environmentally controlled animal laboratory
at 25° C with a 12 h light-dark cycle. The rats had free excess to deionized water and semi-purified diets.
They were handled according to National Institutes of Health guidelines for humane treatment of
experimental animals. They were observed for five days prior to the study for signs of illness by the

animal technician responsible for providing husbandry.
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hi gher for all treatnent groups conpared to OVX-casein
except for treatnents with soy and soy+pl um

W@ peo6/00B48) . There was a significant differenckCT/NS2005/026342
spi ne BVMD bet ween SHAM and OVX-casei n (p<0.0001,
SHAM>OVX) . ANOVA detected an ingredient effect to
i ncrease |unbar spine BMD in treatnents with FCS
conpared to treatnments wi thout FOS (p=0.0046). Lunbar
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casein r ou ug; nM%é gro fisﬁ& C?DQ 6&1@?{}%&&&11%1“(1 various

(

Technoogies t lnfexiatientls
combinf@ns Sf UHES dlﬂa‘é&ﬁ)‘ldrﬁ’ (Shévweer @@Weﬁplﬁp aPkEﬂ?kaﬁtOn SE)AWY, flrtdodigosaccharides

b For Sitireredmebasanie) ob SR #RLG o0 16 e, e, Dies

were sth@& bt 8P EOF SO 6-ub a’bod/\éUiAbL&nﬂﬂmd ylatBl\Jﬁs fcﬁilecteh e Shyno altpmals were fed ad

e T e PSS AN, SEREMRSLAT i sy e o o
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treat ment effect nifi t
the mesg gl oGy S U PURTHIRE TG SR R ERprd A O gt (Grows 28
were ovaPmPhQRBr estroddi@leBeind e oGdrignsur gicAlytrerddved.er ence i n
femur BMC bet ween SHAM and OVX-casei n (p<0.0001,
SHAM>0VX) . Femur BMC was significantly |ower for all
treatnments conpared to SHAM (p<0.0001). ANOVA detected
a significant treatnent effect where |unbar spine BMC
was significantly higher for the group treated with
soy+pl umtFOS as conpared to OVX-casein (p=0.0027).
There was a significant difference in spine BMC
bet ween SHAM and OVX-casein (pO OOd, SHAM>OVX). ANOVA
detected an ingredient effect to increase |unbar spine
BMC in treatnments with FOS conpared to treatnents
wi t hout FOS (p=0.0067). Lunbar spine BMC was
significantly lower for all treatnents conpared to
SHAM (pO O0Q ). Di scussi on Al though soy al one did not

reverse osteopenia in the test aninmals, osteopenia was
reversed in
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those groups adm ni stered soy in conbination with

plum FOS or flaxseed. As expected,
w0 pabaoemd79st eopeni a i n the whol e body,

ovari ect ony
fermur aPCI/BRINE026342

Soy adm nistration alone was unable to sufficiently
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OVX-casei n ani mal s.
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*amounBfiiQdd Pre BRPeRlf Gde t o the effect of FOS Since treatments
with FOS had significantly higher spine BVMD and BMC
val ues conpared to treatnents that did not contain

FORatrddi cBBtdivenyssofvafbvagednt ad betivee:s theomgtrehgroghs {@Groups 1 and 2)

reverse bone 1 0Ss in

and the treatment groups (Groups 3-7) by measuring and comparing their respective changes

over the course of the study in bone mineral density, bone mineral content (bone calcium and

phosphorus content), and micro-computed tomography.
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the spine is especially desirous because the effect of
estrogen deficiency on bone |oss fromthe spine
is greater and occurs earl i BET/UBZN5/026342

W@ canoelsrous bone)

bone I oss fromthe fenur

(cortical).

Fenor al

bone

strength was increased by treatnment with soy + FOS and
especially soy + plum+ FOS + fl axseed. This suggests

that increases of bone mineral density in response to
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ost eopwshi a-ionaggted, o.doefral €0.604*3 (| Qddeh econgudsoed 1 Qodo*® | 0.0039
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0.2024 0.049° 0.026B 0.03942 0.03848 0.044° 0.138® 0.0338

1Signiﬁcant findings for the feeding groups were examined with Tukey’s HSD test to determine where statistical differences
occur (C>B>A). Tukey’s HSD is used as a most conservative test benchmark for comparing all treatment group comparisons for
each variable analyzed.
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Animals (female rats) were either Sham operated or

ovari ectom zed for the purpose of inducing osteopenia
W@ri06/0148e8 adni ni strati on of the test conpositiPCEUS2005/026342

Control groups (Goups 1 and 2) were fed a

casei n-based diet while the treatnment groups (G oups

3-7) were fed various conbinations of 22% soy protein

isolate, 7.5%dried plum powder, 5.0%

Bone]ﬂimildmmmmhﬁﬂﬂd' es (FOS), or 7. 5%f|axseed al | by
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isocal or ui v, in cal ci
e e LA T T AT
the mgplﬁgztne Bff¢ct 67 8adartdphyrdehatg iamdoklfialy BMD mhe haveddc@irfed only during the

} Ioihg Ll egt ment diets contained either soy
pretreg‘[%lé{l |ﬁy|£g°o]P£§'te ?h contained 2.3 ny total

[ ANﬂNa&somm/gg}nnsﬁys msmleivé\d {er ehele BodyeBRMDAIARIYER6 in the OVX-Soy +

IRt er onal
FOS + ﬁne msnltgr gitet’® Sé%’ﬁ%%ﬁ??’eﬁ‘gwtp%’u@ gﬂ?ﬁﬁ"?ﬁ%ﬂfﬁ g?SQ( -Gseip  Dried Plum,
OVX- @@sdn Hd?DEkﬂ- Gimef $Han:mdﬂfé\fX-Gamﬂef FOShHiOried Pl aSHE0Nea ghoftps but was not
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test shdmed'ﬁha;tmds))e bdﬂlyé]l\&D\AeDey $06foe dnigtthd twdCreakriig \dﬂyﬁle GO0+ dried plum
ons | | ected. Sham ani
conns 358 s YR AD 5L, YBRAPELLECLEE, SRR BLIUR Y Fos + e

plum cmaasatroadaleas@ﬂl}bletbbdﬁBI\@H)GLMB@ﬁt@efsEt—tﬁﬁﬁﬂ‘enfoﬁﬁfiﬂtddghat twin6le body BMD in
ed and the.

neaemen @ SFEROS TR RETEEHER vy o st Dok Fiments wit
nelthertFIQS noe dried it kel iafiresthients hatnoalyidied plumndgdlathgfilia€ the combination effect

C t.Q dei oni ter oups 2-8)
s due RS SR CFRREM MR B B PR B 0120 1 e
S@EM] calrhy titetsoafeshdix bﬁfyl BB af Day 18(5 lﬂﬁbv&@l&h’at&hé}]: &faS no difference

r
between %1%%8}'7 Emsd c!alsesug grg)teﬁll sou es, Baed theﬁ%rlgé plum was superior to green tea as a polyphenol

source added with FOS since dried plum alone was significantly higher than green tea alone and dried
plum added alone was significantly higher than the dried plum + green tea combination.

Results from ANOVAs of whole body BMD at Day 106 adjusted for whole body BMD at Day 46
were consistent with the ANOV As of just whole body BMD at Day 106.

28



Treat ment effectiveness was eval uated as between the
control groups (Goups 1 and 2) and the treatnment
W@e@apsi8(& oups 3-7) by nmeasuring and conpari nBCT/H81005/026342

respecti ve changes over the course of the study in
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plum combingdn Wea sx@iﬁﬁcz@t@(—h@h&eﬂlﬁh ih thea¥mehtsWitlLabithbrrOStnda e plum and in
treatmegt.esawgl‘rl HYE 21386 a% was rgargmally higher than in treatments with dried plum alone.

Additionally, lumbar spine in the OVX-Casein + FOS -+ Dried Plum group was significantly higher than
the OVX-Casein groups strongly suggesting a FOS + dried plum combination effect more than an
individual ingredient effect. GLM contrast t-tests also showed that there was no difference in lumbar
spine BMD between the soy and casein protein sources; and that dried plum was superior to green tea as a
polyphenol source added with FOS since lumbar spine BMD with dried plum alone was marginally
higher than green tea alone, dried plum alone was significantly higher than no dried plum and dried plum

alone was significantly higher than for the dried plum + green tea combination. The trends for lumbar
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or
source added w1th FOS since dried plum alone was significantly higher than green tea alone and dried

plum added alone was significantly higher than the dried plum + green tea combination.

Bone Mineral Content (1.4 Lumbar Spine)
A GLM contrast t-test showed that lumbar spine BMC in the SHAM-Casein group was

significantly higher than lumbar spine BMC in the OVX-Casein group. ANCOVAs using Dunnett’s test
showed that lumbar spine BMC in the OVX-Soy + FOS + Dried Plum group was significantly higher
than the OVX-Casein, OVX-Casein + Dried Plum, OVX-Casein + FOS + Green Tea, OVX-Casein +
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consistent with the trends for whol e body BMD and
| umbar spine BVMD but the results were not as strong.
w@ewe/o0Msmer al Density (L4 Lunmbar Spine) A GLM PONUSHS$/026342
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BV/TV, dried plum was superior to green tea as a polyphenol source added with FOS since dried plum

alone was significantly higher than green tea alone and dried plum alone was significantly higher than the

dried plum + green tea combination.

Trabecular Number, Trabecular Separation, Trabecular Thickness

GLM contrast t-tests showed that ranked trabecular number and trabecular separation in the
SHAM-Casein group were significantly higher than ranked trabecular number and trabecular separation

in the OVX-Casein group although this difference was not seen for ranked trabecular thickness.
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bet ween treatnment groups at Day 1. By Day 46, however,
an ANCOVA using Tukey's HSD test detected a
war@aidscant ef fect of ovariectony with the SHAH/TsxeH 6342
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all the treatnment groups of ovariectom zed rats even
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O\/X Casel n d+ FCB +l ‘ ( - Casein +FCS and

S Modeldngex (SMD) 5 een Tea groups but

V\Gﬁl\m&intrgdtf fegtk @Hﬂweﬂﬁlﬁum wiltethOYNXEAS Ehgain group, ranked connective density was

significantly higher and ranked SMI significantly lower than ranked connective density and ranked SMI

in the OVX-Casein group. ANOVAs using Dunnett’s test showed that ranked connective density in the
OVX-Soy + FOS + Dried Plum group was significantly higher than the OVX-Casein, OVX-Casein +
FOS + Green Tea and OVX-Casein + FOS + Dried Plum + Green Tea groups but was not different from
the OVX-Casein + FOS + Dried Plum, OVX-Casein + FOS and OVX-Casein + Dried Plum groups; no
differences were seen for ranked SMI. Additionally, ANOVAs using Dunnett’s test showed that ranked
connective density in the SHAM-Casein group was significantly higher than all the ovariectomized rat
treatment groups except the OVX-Soy + FOS + Dried Plum group and ranked SMI in the SHAM-Casein
group was significantly lower than all the ovariectomized groups except the OVX-Casein + FOS + Dried
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than thg doerpglumAdgledniternatmbipatian ANOVA usi ng Dunnett's test
showed that ranked BV/ TV in the SHAM Casei n group was
significantly higher than all the ovariecton zed rat
Discussiosat nent groups except the OVX-Soy + FOS + Dried Plum
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Tukey's, this was demonstrated by increases in whole body and spine BMD and whole body BMC to
levels not statistically significantly different from SHAM.
A synergistic effect to reverse osteopenia of the spine was observed with treatments containing
FOS and dried plum. Spine BMD was greater for the combination than feeding FOS alone (p=0.017) or
dried plum alone (p=0.072). Synergy was also noted in the change in bone mineral density from the
OVX control (baseline) to treatments with FOS + Dried plum as compared to FOS alone and to dried

plum alone, in bone density values from whole body, femur, and spine.
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wa@leioed148781m + green tea conbi nati on. Trabecul aPC™MUSIDEF/026342
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source. However, When soy was present with FOS and dried plum instead of casein, values were

nominally and consistently higher.

Another objective of this study was to investigate the effect of other sources of polyphenolic
compounds on osteopenia. We chose green tea catechins because they are 150 times more potent in
antioxidant capacity than dried plum powder. Our hypothesis was that green tea catechins, by decreasing

cyclooxygenase activity, would decrease bone resorption and would result in improved bone density
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3. There was no significant difference between soy + FOS + plum and casein +FOS + plum on increasing
spine, femur or whole body BMD. However, soy + FOS + plum had the most pronounced effect on bone
quality since this combination was able to increase whole body BMD, whole body BMC and several

parameters of micro-CT to levels not statistically different from SHAM animals.
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The bars are prepared from the ingredients described below. In order to prepare the bar, the dry
ingredients (Supro 661, FOS, dried plum, soy crisp 60%, apples, DCP and ground flaxseed) are weighed
and added into a large mixing bowl. The dry ingredients are blended for 1 minute until well mixed. In a
separate bowl, fructose and sorbitol are added to the liquid ingredients (HFCS 55, corn syrup 42 DE,
sorbitol 70%, plum puree and rice syrup). The liquid ingredients are mixed together for 1-2 minutes.
Apple flavor, cinnamon hazelnut (IFF) and vanillin are added to the liquid ingredients and mixed for
approximately one minute. The mixed liquid ingredients are then added to the blended dry ingredients
and mixed until completely blended. The dough that forms is removed from the mixing bowl and

kneaded to ensure that it is completely mixed. The dough is then placed onto a rolling mat and rolled to
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Example 2: Low pH Smoothie

Exemplified is a nutritional embodiment of the present invention in the form of a low-pH

smoothie. The composition is prepared by conventional methods for preparing a nutritional composition

in a smoothie product form. All ingredient amounts are listed as kg per 1000 kg batch, unless otherwise

specified.
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Example 4: Soy-based Beverage

The following example illustrates soy-based nutritional liquid embodiments of the present invention.

The ingredients for each exemplified composition are described in the following tables. All ingredient

amounts are listed as kg per 1000-kg batch of product, unless otherwise specified.
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The soy-based beverage is prepared by combining the carbohydrate/mineral ingredients with heat at
155°F. A separate protein solution is prepared with the protein solution ingredients with heat at 140°F,
and a separate fat solution is prepared with heat at 120°F. The three formed solutions are then combined
in a blend tank, and subjected to the following process steps:

e deaerate the mix at 10-15 inches of Hg

® using a positive pump, pump blend mix through a plate heater

® heat mix to 160-180°F
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present invention. The ingredients for each
exenplified conposition are described in the foll ow ng
wo ai9bes187AI | 1 ngredi ent anobunts are |isted as RQI/P82005/026342

1000 kg batch of product, unless otherw se specified.

The m | k-based beverages are prepared by form ng at

| east three separate slurries (e.qg,

car bohydrate-m neral slurry, protein-in-water slurry,

WQH?EI@aﬁanhtfp@%heiﬂnﬁkfd’)OSquFh aredt hgn bl ended

er ea reate andardi zed. The

r‘e&%ﬂtffll’h@ 2@6??554?@%@%@"‘911@???% HFEYS aseptically

m%lkﬁlg.?glLﬂllﬁ:t@ZGXLQSQP} C gottges or retort sterilized.In

redi en Istin_; | k- based Bevera e Exanple 4:

90958%%8”%?\}89%@4 e foll owi ng exanpl emi)I | ustrates

wmoﬁagtseﬁﬁemﬂ£ﬂ3pomm$g/4bo-qm plsagrrbodl ments of the

resent, i nventi e ingredients for each

e&gﬁlﬂlmli‘?@(fsééﬁ%g%ﬁ]?FS‘ﬁm e described in the follow ng

t @bb&$he ik lto 3ngueedi ent anmounts are |isted as kg per

1000 kg batch of product, unless otherw se

speci fied.Ingredient Listing: Soy-based Beverage The
The coSRY nkaseds beMRIR@e ahd thoh eRkaed day selgedddnio neroit Ipeocessing in 8 oz metal
car bohydrate/ m neral ingredients with heat at 1550F. A
separate protein solution is prepared with the protein
solution ingredients with heat at 1400F, and a

E separate_fat lution is prepared with heat at 12Q0F.
M?ﬁ%ﬂm olutions are then conbined in a

bileRdothenttritRbd compysahedf the pidient finlehtival ngh @s dmesssxempliﬁed below,

are for%alggg Iai ?rg]g(? %é’?f:g? sitﬂiﬂgrpot ¥8$#8u%‘,| 15 | g@gﬁﬁ%%‘%gﬁls’{%ed tﬁ c[’ Nduals to treat

or prevB@@kteSiorosisAn hk8 nﬂd&@cﬁﬁlsUﬁlﬁesb othai mmﬁﬁonﬁ)lroehnpaﬁtlm Al tantain FOS or other

soluble,g2 ?r%g%égage&:lgﬁkggé eggst e&c cg ﬁq égs,tlg%g%@nagg&g %}) p?um sohds or other
dried fluitlsbi@ras hido dBed HREGE Sudh @ﬂ@ﬁm’tﬂtﬁ)nﬁi pfodilbts are used by 1nd1v1duals on a daily
basis, rggsg gﬁ%é 99 /@glgqo a? ggs %IB% gkvg%d %Fto-m%w e 06| 813 pmw e eaélh 1nd1v1dua1 with
1-35 g/AbPOOLbratde ﬁﬂlﬂ)ld, apepbikagedcdndddsuhjieat 250 g/da}r czﬂdued plum solids

rocessing.in I
or othee dried fruit s%hds %a Ea%xemp?

cans.

Jgiec'l product forms can be easily prepared by one of

ordinary skill in the nutrition or formulation arts by conventional methods or techniques specific to each

desired product form.

Dried Plum Powder FOS Flaxseed Soy pretein
Product (wi/wi%) (wt/wt%o) (wt/wt%) (wt/wt%)
Breakfast cereal 0.5-50 1-10 1-20 1-10 0-50 0.5-25 0-50 1-25
Sauces, jams, jelly, coffee creamer | 0.5-80 1-40 5-40 5-20 0-80 0.5-40 0-80 1-40
Pasta 0.5-30 1-15 1-20 1-10 0-30 0.5-15 0-30 1-15
Whole grain or other flower 0.5-50 1-25 1-20 1-10 0-50 0.5-25 0-50 1-25
Salied snacks 0.5-50 1-25 1-20 1-10 0-50 0.5-25 0-50 1-25
Ice-cream 0.5-60 1-30 1-30 1-15 0-60 0.5-30 0-60 1-30
Bread, bagels, pasiries, cakes 0.5-50 1-25 1-20 1-10 0-50 0.5-25 0-50 1-25
Dry mixes-cakes, pancakes, 0.5-50 1-25 1-20 1-10 0-50 0.5-25 0-50 1-25
muffing
Processed meat 0.5-40 1-20 1-20 1-10 0-40 0.5-40 0-40 1-20
Pizza 0.5-50 1-25 1-20 1-10 0-50 0.5-25 0-50 1-25
Yogurt 0.5-50 1-25 1-30 1-15 0-50 0.5-25 0-50 1-25
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Exanpl e 5: Ot her Product Fornms Many other nutritiona
conpositions of the present invention, such as those
wex@apl4sis ed bel ow, are fornul ated as oral di ePEr/YSIWN5/026342
simlar other product forms, and then adm nistered to
individuals to treat or prevent osteoporosis in such
i ndi viduals. These other nutritional conpositions al
contain FOS or other soluble, indigestible
W%mnﬂhmgﬁ&accharlde as described herein, in conbination
|ed un1so|lds or other dried fruit solids as
L A“Hﬁr%’“ e"PP‘Rg ?f’e“r"é‘?pr’f‘s“’%ch other nutritional products
aAd dllifé& drliﬁysohmdédﬁ[dimigsmﬁﬁn(ﬁdsj aydnoxpamisnic oeid] amef 4 ber component

sna th meals, to provide
s sasale Ay SRERCH Stable e 309 55 a0t Fos
)atshlablesmﬂigbdtﬁle dligdiagamkidb ireadiitigo®abe fiber @dapancht from the dried
ﬁ Q1% 50 g/ day of dried plumsolids or other dried
I mEsolidsy i ds. Each of the exenplified product forms
can be easily prepared by one of ordinary skill in the
rlttog%lth%a%rétéJng%g%ﬁﬁé I(t’cg) ?18 C\?(]h%ﬁeug I P\e/ alea i SO]tl(lTe are se(iIected from the
group donsistindoatriddphad, driadgrapes; dribd fids, driéd datasmmalcommmmms theeof.
conprising: (A) dried fruit solids conprising
flavonoi ds, hydroxycinnam c acid, and a fi ber
3. A naaifpankbmpofitivhacbrdiig loehths hirRwhereitiotiny driesl fyhit solsls comprise dried
I Sﬁ#uble fiber, and (B) a soluble, indigestible
plum sglidlsy osaccharide in addition to the fiber conponent
fromthe dried fruit solids. 2. A nutrltlona
4, A nPFﬁJIoP % g%rfl]?ogg%% Ftccogcférrggkgt gxﬂgll%eroof @ t;ﬁecedm% efaﬂ%sgtn{’g?rg I’dﬁe dried fruit solids
and thélgdletde, phdigestitde b@)s@bhﬁi}ﬂs togdﬂlele@prfesegs fronrirabeut e E)S],OO%nbjy weight of

total ng‘g&dﬁ g O %m&trlg?rﬁg 01)18]?30851% ngtfiréclhgﬁ Iw%}%e oy ﬁ%ﬁ' (til‘lfi% fruit solids to the
solubles Bidigdﬁlbtemmdssammﬁﬂel ieftorplabiut 8:01to alout #8. A nutriti onal
conmposition according to any one of the preceding
clains, wherein the dried fruit solids and the
5. A mtltiohd eomj)dsﬂiog asbotrdigetoahy gesdclchaededieg thipet vberein the dried fruit solids

have a g@ﬁ@sﬁ%ﬁcg{ﬁr ?ﬁg ?iglg{( 10 gl} %‘%X} weléﬂp of to{al 31gtt ﬁber in the dried

OSI
fruit sol@s.ght ratio of the dried fruit solids to the soluble,
i ndi gesti ble oligosaccharide is fromabout 8:1 to
about 1:8. 5. A nutritional conposition according to
6. A m’ttfiﬁor&hﬁm@i‘osihblﬁaqamdhgdb agy @leaif e, prevhding tlaintshehetein el dried fruit solids

cornprlse u'dtne(':? OIplum solids and the soluble, indigestible oligosaccharide comprises

fructooligosaccharides.
7. A nutritional composition according to any one of the preceding claims, wherein the nutritional
composition is a solid bar comprising from about 15% to about 60% by weight of the dried fruit solids

and from about 3% to about 30% by weight of the soluble, indigestible oligosaccharide.

8. A nutritional composition according to any one of the preceding claims, wherein the composition

comprises fat, protein, carbohydrates, vitamins, and minerals.
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have a soluble fiber content of from about 30%to
about 50% by wei ght of total dietary fiber in the
wa@leioemi4srsii t solids. 6. A nutritional conpositPONUS2005/026342
according to any one of the preceding clains, wherein
the dried fruit solids conprise dried plumsolids and
the sol ubl e, indigestible oligosaccharide conprises
fructooligosaccharides . 7. A nutritional conposition
9. A ARG hpbsitidN¥ccoiitigoh dmhienpbeardirttgdiog alaims, wilreinetha composition
the nutritional conposition is a solid bar conprising
further CORPPRISIHINP™IH9 t 0 about 60% by wei ght of the dried
fruit solids and from about 3% to about 30% by wei ght
of the soluble, indigestible oligosacchar.ide. 8, A -
10. A QAR FOmEF OB PO FITORE QPRI o ANy By S0 pfighod comprising
adminiPE@Ge@i MgintivaEuilsin nsbE HiRtddf hhetritiongl asposdtioncanrdinggs any one of the
fat, protein, carbohydrates, vitam ns, and mnerals.9.
Ixawdﬂgﬁ@F$¥tional conposi tion according to any one of the
precedi ng cl ainms, wherein the conposition further
conprises soy protein. 10. A nethod for treating or
preventing osteoporosis in an individual, said nethod
conprising adm nistering to an individual in need
thereof a nutritional conposition according to any one
of the preceding clains.
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