30 Decenber 2005 WO 03/ 004044 PCT[ US02/-19589 FORTI FI ED RI CE BRAN FOOD
PRCDUCT AND METHOD FOR PROMOTI NG CARDI OVASCULAR HEALTH Bgg g;{,éqw 2%65'[ he
Invention 5 This invention relates to a fortified food produc can be
used as a dietary supplenent or as an added ingredient for fortifying

vari ous fwoM/@ddponents. More particularly, this invePET/os2AEBAtes to a
fortified rice bran food product that is capable of preventing and/or

reating car di oyaaapHD RICEBRANIFIIDERODUCT AND MEPRIOIPRORON. | 1 addi ti on,

this invention relat esprOMOTINACARBIOVASOULAR FIBABTEY or treating
cardi ovascul ar di sease 10 involving oral ingestion of the food product of

this invention. Cardiovascul ar di segsg i £ jmaj or health issue in the
United States. Several conp ds have been devel oped over
the years in anTmhemin relftedib @ Yiifled od pot@@ivhithdas bethsebasdieraty S. Pat ent No.
6, 126, 943 (Cheruvanky e a_ net for red |ng 15 mammal i an
serum t ot alsuﬁﬁﬂe%%é“raﬂla de &‘egﬁﬁgﬁg‘i”@g’m‘m&ﬁg% SOBPYEET- %Eand triglyceride
level s, by gafiigdsly) higinPentibrodehed rbaﬂorﬁfﬁedacetifrmiodqmdua:tthwe cgeblectt ed fromthe
group consisting of an enz trea ed sta I|z

i nsol ubi | i 289} "gﬁ%"td{‘?fr‘im?fr‘i‘ﬁ QPP fﬁe’fld“@“g oaﬂslé)ﬁ?fna%ac%és that the
rice bran uh:emv&nbmr:dmmmsmtm&oﬁpmv&mgmy@mmngemdsmcuMismn Eand its

| somers,, m.ne e Rptassium, %Qg jym, and phosphorous, and several
pot ent % ant1o Oﬁla]?ﬁ&lémnﬂpé isolgaf’ 5, 02n 062 (Carrie, et al.)

di scl oses a di e&&owﬂwdmgbamm@rmalthoss Iadwdfmtﬂl:&mtsaﬁm alipid mxture
based on a GoRRIRAL AR hleheddhR1BNCbSASE AL G Qe Jogmﬂta; ed so as to

obtain an op ance o ive tances 1 n or 0 prevent
unbalancedtwmehabwﬁﬂc charges, in particular cardiovascul ar risks, and so

that its organo;opi, ;tx%%%%b?caw@m&aghm& aqnemm&ra{ha%lk The Iipid

m xture may cont al n such’as e COI'TpOSItIOI’]

may al st commmpaianserie mﬂehpkisﬁfols LDhholesterol, aplipoprotem B japd trglyrerdet ani n

anti oxi dantl@e]ﬁ% & esur[g'a%ﬁbxbfeaﬁcemrin)dem:m@séEc{ehfrBﬁqu WBMis@Hg2PaPe enri ched
W th vitamn EB B6 foI te andtr ﬁﬁelerrents, e.g.,

iron, mag né@FW?aﬁdtabMé ﬂcﬂb’msaﬂ W&h‘b‘h’tﬂ aprgsherent et al)
di scl oses apa{e&tt@ak_hem{h@ﬂce S8 LeMHeein is rich mB complex vitamins, vitamin E and its

isomes, minerals. like potassium, magnesium, and phosphorous, and several potent
20  antioxidants.
US. Patent No. 5,962,062 (Carrie, et al)) discloses a dietetically balanced milk product
containing a lipid mixture based on a combination of milk fats and vegetable oils formulated

50 a5 to obtain an optimum balance of active substances in order to prevent unbalanced
metabolic charges, in particular cardiovascular risks, and so that its organoleptic propertes

25  are close to those of milk. The lipid mixture may contain fatty acid oils such as EPA and
DHA. The composition may also contain oils rich in vitamin E, oils rich in non-vitamin
antioxidants (e.g., rice bran oil). The milk product may also be enriched with vitamins, e.g.,
E, A,D, C B,, B,,, folate and trace elements, e.g., iron, magnesium, and zinc.

US. Patent No. 5,948,443 (Riley, et al)) discloses a total modular system of
" 30 mubivitamin and mineral supplementation composed of seven distinct modules for
_ ﬁnpmving public health by insuring adequate intake of micronutrients needed for disease

prevention and protection against nutritional losses and deficienctes. Module 4 contains
aspirin or the like and is directed primarily for persons known to be at risk of coronary heart
disease. The patent teaches that specific antioxidant micronutrients such as vitamins G, E,
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30 nultivitam n and mineral supplenentation conposed of seven distinct

nodul es for inproving public health by insuring adequat e3b'ﬂ§eﬂ§rﬂb8tf2005
mcronutrients needed for disease prevention and protection agalnst

nutritional |osses and deficiencies. Mdule 4 contains aspirin or-the like .

and is diwveo¥edoddrimarily for persons known to be at rPEKUMR/IEE? onary heart
di sease. The patent teaches that specific antioxidant mcronutrients such

as Vit am nsSpda.cafetend s%u@%ﬁ@%m@z@.@t% mAfh Gk (FOktQ4d, vivkedih BISRHA/vik 9839

bet a- car ot epe, sel enj um _copper, nanganese, gnesium folic acid, vitamn
B6, and Vi t%mr?ftli‘a“CBislzméﬁFP&Wb'@r’ét%?ﬂ"ﬁ‘f‘?f"%“’%ﬁ*l’%@“ﬁ% reduce risk of coronary

heart disease. W@)Qﬂ/ﬁﬂé?@&&ldﬂés&(fdoﬁ&ﬁﬁwﬁdf@ﬁﬂi&bH:fvépmblh)dhh;miaﬁd/sai d to have
prophylactic_and/ urat ef fects and uit for yse in the
preventi on %’F?&f%ﬁfpe%?ﬂé’sfsﬁ‘fa ‘a‘ffg € BT SEAFH® ‘3%? t** di sease and
cancer. § hecafxmﬁﬁksmlufdiseakéanéedmms’ﬁféf@fdstaﬁ mlcaaﬁﬁedmﬂalmrmemﬂ)matonmf at | east

pol yunsaturatieed @mga 3 lf att%fam%gglg {m?lr |tsan%sters and one. qQr nore

vi tam ns anff R T HCI°0° TS Pt ererant y
ei cosapent apm@mmﬁscﬂﬂecﬁrﬁlgd\) fmﬁ@pﬁd@lﬂm@h@m&@mm&(ﬁ@&@bﬁ) or their

Utamn C st SEBLA s B Blentn SRSntfs Rl nadipl Ot N

pr epar atlondbcwmemngmp(ﬂi@dmmﬁat ed fatty aci ds (e.g., EPA and DHA),

their esgers or %p” rovitamns

(e.g., \S}létam nsEZ%%%y%sg%&E car ot eﬁg&hﬁ% erein %ﬁo&[ﬁ\sﬁ%ﬁ%fgﬁons are said

to be usef aslds {esg., Eﬁéawléﬂéhﬂmﬁtemm#a&mtqutéqﬁﬁbmuoaﬂmamawegrcl erosis and of

car di ovasc 0 S | Wi arnh | 15 U .S
U% Geaml GQé %i%:enrnﬁf A%m(iﬂﬂcﬂo@&g gf&??% 2 Q@IS Be

Pat ent No. &t "al) discloses a %ﬁgl enment and net hod
for | oweriwefulinthe pwenﬁ@mnd/cm@éaes%o athepddargsis PerYOHE | udes yeast
f ber, foliguagisnad dpachblBgdseof , vitam n BG Vi tam n B12, and vitamn
E. Optlonally, ‘t he_sup rrent con or conbj n of other
vitanm nd® (e.g., Ui Bmglm’é%&ﬁr@ﬁm %fios F@Peaﬁttﬁaia‘%m fibers

and ot her dtbﬁé YiskSdf BRLARER, ﬁh&&l ﬁe s é:ﬁéneinaudeayem abeaadblidacid ehalli ne,
| eci thin, 3 20 fatty_aci atent to Bell et alL.teaches that,
due to the %?rﬁ‘gé’ﬁé‘ém@ﬁ g3 e uﬁﬁpﬁ “"’%6 the sypglemens i3y cPIRIROAF o rent
provi des a &%aﬂﬁn@@m&fdﬂa Gifambik R, Metweyahueﬁts anh@diﬂaﬂ:ys'[ eine in the
Dl 0. The R R ey et (e g brbisin s acis, Cbfind, BeithibCoriges €MCe ©f
20  fattyacids). The patent to Bell et al. teaches that, due to the presence of folate and vitamin
B, the dietary supplement provides a second benefit of suppressing the level of
homocysteine in the blood. The supplement provides a third benefit due to the presence of
vitamin E which, according to the patent, preserves low density lipoproteins from oxidation.
US. Patent No. 5,952,393 (Sorkin, Jr.) discloses a2 composition for 'rcduci.ug serum
25  cholesterol in humans and animals, wherein the composition includes phytosterol and
policosanol which together produce a synergistic effect in lowering seram cholesterol levels.
‘The patent teaches that the policosanol used in the preferred embodiment of the invention is
obtained from rice bran wax.
U.S. Patent No. 6,180,660 (Whitney et al.) discloses a method for reducing or
30  preventing the risk of first occurrence of a cardiovascular event in a subject having an
average to mildly elevated level of LDL cholesterol and below average high-density
lipoprotein (FIDL) cholesterol, with no clinical evidence of coronary heart disease,
comprising administering a prophytactically effective amount of a lipid altering agent such as
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vitam n E which, according to the patent, preserves |ow density
|lipoproteins fromoxidation. US. Patent No. 5,952,393 (SOFbiEiéc mber 2005

di scl oses a conposition for reducing serum 25 cholesterol in humans and
animal s, wherein the conposition includes phytosterol and policosanol
whi ch t ogwolb®o4piroduce a synergistic effect in | owerinpCrESQAPBNOI est er ol
| evel s. The patent teaches that the policosanol used in the preferred
enbodi nent f_ %dp&g; ' 'm_sﬂzyrg {HI\@G' f Wel- % MayinUS. Pat ent No.
6, 180, 660 (\Qléﬂlh_ne_ bg@%ﬁﬁ‘éc (_)sée)}sL a n&ﬁyiﬁaﬁaﬁﬁﬁ%ﬂggpr 30 preventing
the risk of canhinstiongadygn éFédﬁthlﬁaéﬁ&lFﬂFlbﬂfég wlectt niggie &R the Fibiscts I8 ect  havi ng

an aver age,iq. ifd-ddibud Sled ¥AhEHethdesH beQfiminllercd U2 88 RLh ARMlRE! oW aver age
hi gh-density |ipgprotein ( )..chal esterol, with ngﬁ?l i pj cal evidence of

coronary heéptulegipdle pawders, FLE, Gocieh SYPRSENATS RGURS YPactically

031 00404 PO e b o] Wt ar v cognayme A (NG COA
a 3- hydr axy- 3- met. ut ar oenzyme

reduct ase i%}’#l%f"ﬂ}“e’&q B‘i’iéhedﬁskégﬁ "@?ﬁ’f‘l‘ﬁi %ﬁ‘%‘iﬁ%egﬂ? ¢ élﬁ’feﬁfé’? lipid altering

agent such Béndysteindl HbMocysdinel assdtifted with driaal sadlngiealiscaseThe active ingredients

used in the nethod,can b iad 'niitered | orgle orns. _such .aéf(t)rabl ets, _
capsul es, pillsNEERALES °drr9é£‘}m cgn cofpirleged for sey ures , BEUEhensi ons, syrups
and enul si ofved ude bShusel boke Ivslthtbesdfia\dariveth from fipédngunpdord Thabiavastadgd N B6, t aken

in exce of recammended aily.alko C reduc | &K r.evel opin
hear t dis‘lgeagrgd‘ﬁ/c’ ?’ﬁ%ﬂ@%ﬁ”gg\‘}%g mo';he ﬁe’%&glﬁ%‘fé%t%%\ﬂgyé%&%?% dgﬁglrc\eél i s PH
associ at ed wtlinkpaibemiybkenoeeitysonsilered seé@d.forlhugneldpmmpﬁcm dheinapfre i t sel f has
been consi defrtgd?&{)gsu eysral e‘%(yﬁ’g":ﬁsi §ﬂ5%900h1@%%t88)8n ; fsg o (884 ;use because of

the health Benefits derive S consu on. T ran as a by 10
product of wiaceptatild foi fagd. MNesr abdmivangedsechiiques Fre sthllzing inerchyastin the pose temany year s,

but with ad%e%gﬁﬁgdmkﬁﬁp%&b@oﬁap&sac&g%m%ﬁgr?%}a%%%%l y considered as a food

for human c unpt1 on. e nature t I's such that the remaining
rice oi 1§ becomSeverpiogipynen pltics bryn ar desisablegorthaepanan figt. Rigpbrewpgteltpl e f or
food. New a AR AG Y g LSl 2431 HyBdalMGpehit CPhelpfdaiinate t he past ten
years have a ?ggjgd its'percepg'g ilﬂ%ﬁlyg% sgn acce gg%g fooélﬁﬁégde product. 15
Several congoweriion obftabilizedapagholled, defastedidesibraniss wateddp SuplersfiManT®fi et . Rice bran

protein haﬁogeréi@s O Rk JsLPmmeéqwﬁzﬁaaﬁ%iafssmgg;%),siiagf%ncsv&sbl eand is
Pl

deTatted i Besteab mBornbe) § RUATIS et 1600 0% sdah ©

20 - 11 to 14%. The fatty acid composition of the rice bran oil consists mainly of oleic,
palmitic, and linoleic acids. In addition to the fatty acids, naturally occurring vitarnins and
minerals are present in varying amounts depending on growing conditions and milling
methods. Vitamins and minerals present include vitamin A, thiamine, riboflavin, niacin,
pyridoxine, panothenic acid, biotin, myoinositol, choline, para-aminobenzoic acid, folic acid,

25  vitamin B,,, vitamin E, calcium, iron, magnesitmi, manganese, phosphorus, potassium and
zinc. The major carbohydrates present are cellulose, hemicelluloses (pentosans), and starch.
Beta-glucans are also present, forming part of the dietary fiber complex. Total dietary fiber
content ranges from about 44% to about 51%, with the soluble fiber constituting from 2.4%
to 2.9% of that total (see Marshall, W.E. and Wadsworth, ].] (editors), Rice Science and

30  Tedmology, Marcel Dekker, Inc., New York, pp. 384-389 (1994)).

Due to the overall nutritional value of rice bran due to the high dietary fiber and low

fat concentration, there has been considerable research in the last ten yéars on the use of rice

bran in the diet for reducing the risk of cardiovascular disease. In a study reported in
3



Properties of Rice Bran as a Foodstuff", Cenul Foods Wirld 35:632 (1990),
is as follows: noisture - 6 to 9% protein - 23 to 27% 4@becember20b8
1.5% crude fiber - 16 to 20% and ash 20 - 11 to 14% The fatty acid
conposition of the rice bran oil consists mainly of oleic, palmtic, and
| i nol ei c woOioslen4044n addition to the fatty acids, nat uraPCym&uﬂﬁﬁsvi ng
vitamns and mnerals are present in varying anounts dependi ng on grow ng

condi tions apg.m hlLl A8 G.aENIO SR FecVb AR cRSedReinl di5ih Rice BRA 8Bt ncl ude
vitanin A, thiamne, rib of lavin, niacin, pyridoxine,. panothenic acid,

bi otin, nyoPhHECeslesterelmia], Aanerigsn Assossron plfesrialSihemisis Mycting.g¥as »d, 25
vitamn Buuncy 1t9§ajr(pas:§pm§@taﬁ¢ﬂ)rmwab aatmmm&eﬁdmwm@me&&menpsphor us,

pot assi um a zinc. or,.car bo rat es present are cellul ose, :
heni cel | ul oE’é’%“"@ﬁ@’PP'G@E‘H@E subjeges a5 93t Bet a- gl ucans are al so present,

form ng part of T&x@ﬂm@hcﬁiﬂéa)tﬂssdaﬁﬁonc(ﬁﬁa Eiesfdi‘ﬁhl&icyhsﬂlhsber cont ent
ranges from aq)? 4%t o abotut 51% wit h soI ubI gler constituti ng
from 2. 4% impofiee o cpospinial a Rl LS U e Y hor 1 h, o

(editors), Rp@@fﬁﬂﬁﬁﬁﬁdﬁfaﬁism}makdvmﬁéhtfwmmppmnfm New Yor Kk, pp

384389 (1994 Due the ra Itl-O valu ric an due to
the high di %%%Wes%é% 1&83? *%‘Fwt:u? |1t(S)(r31‘-hl & mzfg een
consi der abl wtatémﬁbﬂnmrahe ¢fﬁétd3@gtamsénm>fexds perdaytd) hmusethgqﬁho}ettcrel bran in.

e ort o0 oyt ERUEOSARELLAN B SRLAANATRY Ml lRRREI e, o Y
and Gal | o, MdStathAEV&wtab@!t159g®mbdbbdﬂ%d¢cqmn®daimmhééb®m}and Germ on
Hypochol est@g%h%g}, 1,%:@’5@%]1 BB R @hdf0h. @Lghgﬁﬁ,@llng‘ ts Meeting,

Washi ngt on podier presentation), It was détermined that rice
bran was atJohusesiC.4Bicafyflatehe] Vigmins, Mipasleand Fipercoth Bereons Agolwd Monthsiaed subj ect s as

oat bran. 5014}‘31&1? k&%&@ﬁf&wﬁé&?ﬁkﬁhﬂﬁw&ﬂdﬁhﬂﬁ&éﬁ%&%ﬂ%b nes for

Aneri cans I mportance of consum ng a variety of fiber
sour ces 180 bAPESi%. ‘tIWd?ﬂfﬂf(é”é}ﬁ”l'@&pes of fibers found in foods. The AHA

~al so states thaioddr BBy irgreliBROREdNo be@recoidSide@btheslchiiRlco@aliyh as wel | as

for chol est r -Iovverlng bene The AHA feco ngs a_total dietary
fiber intak tromenpof sardigyag ‘H'L’Iti'f ffséeﬂ Vsl ¥irasun Ghe

chol ester ol vml&m' %&hﬂgzlvﬁﬁﬁﬁ&,%m@f&aﬁamloﬁie@@ fettyakids feahi fihiafl di etary
fiber intakes anong adults in the .United Sta tgaé avera e ahqut 15 grans or
hal f the AHA re H‘d&’d‘ef bave hegn gAndyqied sysersane §le opiege e :

McDowel-bo | fish ol Biclufiin@ticosdgenti@n6ie R (EPA} and fab@liviRAoic &eid (DEIM)ake, C, and
beneficial to cardiovascutar health, While not conclusive at this time, the studies have shown
the lowering of LDL cholesterol levels and wriglyceride levels. The mechanism is not clear as
vet, but the results of an Italian study by GISSI-Prevenzione that included 11,000 blood clot
patients who were studied for 2-3 years showed that a daily fish oil supplement containing 1

25  gram of omega 3 fatty acid reduced the death rate about 15% and reduced the risk of heart
attacks by 50% (see Berlingske Tidende article, “Fish Can Save Heart Padents”, week of
21/2000, Copenhagen, Denmark). Health organizations around the wotld, including the
Food & Drug Administration (FDA), have recognized the possible benefit of omega-3-fatty
acids from fish oil for the treatment of coronary heart disease {CHD). The concentrations

30  recommended vary from organization to organization, but the range is from about 150
milligrams to about 2000 milligrams per day of omega-3-fauy acids.

Other nutrients that have been recommended for the treatment of cardiovascular

disease also have ranges of recommended concentrations. In a survey of the literature,
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Johnson, C., "Dietary Intake: Vitamns, Mnerals and Fi ber of Persons Age
Two Months and Over in the United States: Third National sfgrbihbaibos
Nutrition Exam nation Survey. Phase 15 1,1988-91., Adwe Data. (1994)
258:1-28. O her dietary ingredients have al so been recommended byt he
scientifiwoemtmudmi ty for the treatnment of cardi ovascuPer/Usi8e8&se. These
ingredi ents include vitamn E, vitamn q vitamn B61 vitam n Bl2i vitamn

ni acin, %@Efoﬁmemen%m@foﬁo&@%@ﬁl q80 fu/es Jubﬁiﬂ@-liso Numer ous

studl es have een conducted suggesting that the onega 3 fatty acids in 20

fish oil, ime/Hudiamindg, cdshpeidrnensrd aciodcgtnyiumubdets delPosa# @aenoi ¢ aci d

PHA), are jeneb Pday, bftl R 10625 (ﬁ Hagatohel the VWtickfRratidaik list@nc| usi ve at -
this tinme, the stu |es have  sho

and tri gl ycayalsdke qpagpel cancentrrions pes \A/Hym%w ‘Qﬁ%@g&%ﬁ%%gﬁs {Olt hIeevel s

resul ts of aa&lsil&ama@r&amn RY NiSSht IREENGE W29 Pebl R Gl Gadard 11, 000 bl ood
clot patients Yg‘o wer e ied for 2-3 years showed that a daily fish oil

suppl enent CBRELDIY nepse 6 %9 ram of onega 3 fatty acid reduced the death

~rate about 15%Bﬂdnsﬁd@ﬁﬁ&ﬂﬂﬂielpﬁssible:’nkaltbﬁenﬁﬁtaﬁtthet&ﬁﬁrﬁﬁtlﬁécd}ynaﬁ@%( see Berfivke

T:deme artjcle, ."Fi.sh Can Save K .0 /2000,
Copenhagen, d‘sﬁéﬁ%'l?ﬁmm%ﬁcﬁ Sﬁ’ﬂ%ﬁfa}%ﬂt@ ‘3‘?@&%@33{ omeaF’Ian i ncl udi ng t he
Food & Dr ugd intakds bidhe mu;@ED&émmim,\B;,Bg,éI;qo@rﬁ ns@ufdhea@d;stgiidmegt beﬂefl t of
onmega- 3 0 I Ergggg ary heart

di seasel ttya“r‘ffise ﬁ%‘em rf%?‘iqons croélélc')’rgﬁdrfer@% Fs Eég?:ganl zation to
or gani zat i ammhuhomheuMhntjadu&otOMMOut 150 mlli gram; to about 2000
mlligrans per Qﬁ% ggm’?’ E H% i AN=Tas t have been
recommended for Etrea men car egggg%c&!},ﬂﬁguc ?sfsease gf%gﬁ%ave ranges
of recorrrreradéﬂ,mnwdf@a&m@ﬁscommmﬂm@pmﬁnngewdﬁem tht 30 Decenber

ol ove: e e ngp G B il Be ety 56 1578

ny/ day, 15i tcampaneis of the riog brap s ygmins gy alee e prpeasayDue tthaci n - 25

my/ day, and,d8leicéncafihibns ofthemniivithas, zﬁGH&Id Heumwtheoma&qwﬁ&l ons |isted

equal s the optimal concentrations per day suggested for cardl ovascul ar
heal t h (seéh%lm?dlen'g* inpeongollschepnprmprations fpr ygatmentst ardipy, efsgritNut ri ti onal

Heal i ng”, A¥gldbe R&'ﬂl&ﬂo@&hﬂ&o%ﬂ}ﬁm &ﬁmﬁrhgre@ew?@ﬁkmmm}{cm@maG (1997)).
I n consi derat| on of the passible heglth benefits n t&g %at ment of
coronary hédstyacids from fish oil that are not naturally present in rice bran, utwo contnbute

20  significantly to the treatment of cardiovascular disease.

Therefore, a primary object of this invention is to provide a rice bran food product
which has been fortified with controlled concentrations of cardiovascular-improving
nutrients, ,

A further object of this invention is to provide a method for treating and/or

25  preventing cardiovascular disease in animals, particularly humans, using a rice bran food
product which has been fortified with controlled concentrations of cardiovascular-improving
nutrients.

A still further object of this invention is to provide a food article composed of a rice
" bran food product which has been fortified with controlled concentrations of cardiovascular-
30  improving nutrents.
These and other objects are achieved in the present invention.



di sease or in maintaining cardiovascular health with a diet high in fiber,
low in fat, and ‘adequate intakes of the nutrients vitam 8§ pBcemBer Bos Bl12,
C, E, niacin, folic acid, and onega 10 3-fatty acids fromfish oil, a food
product that contains all of those ingredients in specific - concentrations
woul d be of value to consuners. Wiile there are naturally occurring
nutrients in rice bran such as vitamns Bl, B6, Bl12, and E, niacin, and

folic acid, the concentrations Smmmaggaddhelimgntiongr omt h condi ti ons of the

DTS O R R SR RS PR O "

destroyed distaielts prbadiag sutdebk® wihithtpgiveny aid wdat Bypeasesiii dndtcossi@rydeatihe
natural vitamns, it ul.d be desirable tﬁ fortify rice bran with . these
i ngr edi entdisease- ddwfees predue sartant Fiamighsich g viianaat FertBiobrdhr BidgWsEe ul ar

di sease. l4.; I _'@@Rli G RAVAN N i Lhe
i ngr edi%ent%h%%{%ﬁtfg%ggi%%%{e%ggggh megcgs)tfg)r{l fal%ﬁt ?/J’)aévéﬂlhéggfb 1;5(5)1%9%1?{@ séﬁh-gir Iort hat
are not - ndtase &irkhe podwentThé properties dirthe richblbran who behtobuit td tha cerdR@ascular

ignifi | ' f di | di . Fh f
or Uar . onalt PR Renl BF e kot EE DB R EikRl iR RSB
whi ch has hgenls aheiféddestodid: Bosins theldudribntdn gadtiad thetsrofibte a healthy

cardi ovascul ar-i nprovi ng trients. A further object of this invention is
to provi dSAeHEs SYStm e il PeamioRn 1 500 G355 TRV rRethe eldRraselul ar

di seasg i %H'aﬁﬁlll I; humans, using a rice bran food product
whi chslhasrblgeen foe?{ticﬁk?ge% n\%\HO%Pe(E:%nt rolled concentrations of

car di ovascul ar -Thysraneiasgpct ofithe presers invansan & tirtaed foerfouifjed cice bfandoods
invention isS,;to preovi a f.ood article,conposed of a nic bran faood
oroduct wiretich e fifeefye R rairdieand SHrparT enfbufelir e 5l cofhs
car di ovasGhhdhmugd® | nproving nutrients. These and ot her objects are
achieved in the present invention, 5 30 Decenber 2005 Sunmary of the

I nvention Enbodi nent fﬁﬁma&mﬁﬁcti onal food product that is designed to

T b e
vitam ns such as vi t{@nitksstEbow, 2586nilliBhdns dBiitaramndC pérdigmmsboffthd e lrem;d
§ Lgl g;rez : e?ngr the o a%_le?’a:stfa%%ay lz%cgnﬂﬁgsr&mg 1 tha];r;iI?ﬁe 19eirl30 gvrgngshofr L 8ee i @S
(€) at least about 75 micrograms of vitamin B,, per 30 grams of the rice bran;
(f) at least about 100 International Units of vitamin E per 30 grams of the

20 rice bran;

(g) at least about 0.25 milligrams of folic acid per 30 grams of the rice bran;
and '

(h) at least about 250 milligrams of omega-3-fatty acids per 30 grams of the
rice bran. _

25 The fortified rice bran of this invention is preferably in the form of a stabilized
powder that is easily used as a dictary supplement or that can be added as an ingredient to a
variety of foods to fortify the levels of the named nutrients in the food. Thus, a further
aspect of this invention is directed to a food article containing the fortified rice bran food
product.

30 Another aspect of the present invention provides a food article comprising the

fortified rice bran food product as defined above.



base for the product. The properties of the rice bran also contribute to

t he cardi ovascul ar health-providing benefits of the prodggbebsapsrsmoaf the
rice bran's inherent fiber and trace minerals. The food product contains
the nutrients in quantities that pronote a healthy cardiovascul ar system
and that will prevent, and, in sonme cases, reverse the effects of .10
coronary heart disease in progress. Thus, one aspect of the present

invention is diEmbodivkettalsa disolosé 4 methodiof pravemomgfandtbr tppo igprasatiari s
effective i.n pr.event.i ng. and/ or, treatj ng, cay di.ovascular di seas nd contai ns
T adm xt qiEeRa R prpat panghe el R S LBl E AR AR oo

m | 1§ gr amsan@funy b defeodiodet oBthisdhaiBion to tHa@ninat forarthérapeutically affedueast about
250 mlligra ?t vitamin C per 30 grans of the rice bran; (d) at |east
about 12. PRPEPI BW&ns of vitamin B6 per 30 grams of the rice bran; (e) at

| east about 75 micrograns of vitamn Bl12 per 30 grans of the rice bran;

(f) at | east about 100 International Units of vitamn E per 30 grans of the
rice bran; (g) at |least about 0.25 mlligranms of folic acid per 30 grans of
the rice bran; and (h) at |east about 250 mlligrans of onmega-3-fatty
acids per 30 grans of the rice bran. The fortified rice bran of this
invention is preferably in the formof a stabilized powder that is easily
used as a dietary supplenment or that can be added as an ingredient to a
variety of foods to fortify the levels of the naned nutrients in the food.
Thus, a further aspect of this invention is directed to a food article
containing the fortified rice bran food product. 30 Another aspect of the
present invention provides a food article conprising the fortified rice
bran food product as defined above. 6 30 Decenber 2005 Enbodi nent al so

di scl ose a nmethod of preventing and/or treating cardi ovascul ar disease in
an animal, involving the step of orally adm nistering a therapeutically
effective anount of the food product of this invention to the animal for a
therapeutically effective

6a



period of time. 6a 30 Decenmber 2005 WO 03/ 004044 PCTI U502/ 19589 5 Detail ed
Description of the Invention As stated above, one aspect gfpDkh&nbdresest
invention is directed to a fortified rice bran food product capable of
preventing and/or treating cardi ovascul ar di sease. The food product of
this i nvano pm@ont ai ns: (a) rice bran as a carrier, (PJT/6a3021%585t about
12.5 mlligrans, preferably fromabout 12.5 mlligranms to about 50

mlligrams, of vitam n B, DRelile S Dedifiioh AneltRenfibee bran; (c) at |east about
250 mlligranms, preferably from about 2° O mlligrans f.o, about 1000
mlligranms, of 4&xasdiahove gserspespofghenresensnvioten ﬁ‘&%‘egf?r"gfsﬂ‘,“&“idd)ce at | east about
12.5 m ||| GralTSod prédadieipablé of prévafitnghidldr cardivhdcilgHdaeme. [The fodut 50 |
mlligrams, of v'%gnin,BG pet 30 grams of the rice bran; 15 (e) at |east
about 75 niPEdygjobhis MVEHER ey from about 75 i crograms to about 300
m crogragrs, of vitam n BlZicPbwn3Qcghi@ns of the rice bran; (f) at |east
about 100 International nits referably fr bout 0 to about 400
|U, of vitamin E per 30 @r%%t#’“ﬁﬁg%&qﬂg@éﬁﬁéoﬂté% 20 U of vitamn
E is equal to about milligiiohsito gHoarpoailligthrhsasfivitanioh B, fed )0 gimd dfdtricabout 0. 25 ni d
ms, preferably fronFabput 0.25 mlligrans to about 1.00 mlligram of

a

folic acid (or fol at®)® per 30 grams of the rice bran; and (h) at |east
about 250 milligrans, pr{gf:ekabibyulbtbmiligians)preRodlyZemmbbiti2gy ans t o about 1000

mlligras, of one gfilRLS, WEIReCnARhRY oA ARk 30 il 8llTPT the rice

bran.
bran;

(d) at least about 12.5 milligrams, preferably from about 12.5
milligrams to about 50 milligrams, of vitamin B, per 30 grams of the rice
bran;

15 ' () at least about 75 micrograms, preferably from about 75
micrograms to about 300 micrograms, of vitamin B,, per 30 grams of the rice
bran;

(f) at least about 100 International Units (FU), preferably from about
100 to about 400 IU, of vitamin E per 30 grams of the rice bran (wherein 1

20 IU of vitamin E is equal to about 1 milligram of vitamin E);

() at least about 0.25 milligrams, preferably from about 0.25
milligrams to about 1.00 milligram, of folic acid (or folate) per 30 grams of
the rice bran; and _

(h) at least about 250 milligrams, preferably from about 250

25 milligrams to about 1000 milligrams, of one or more omega-3-fatty acids per
30 grams of the rice bran,

In a preferred embodiment, the food product of this invention contains at least about
30 grams of the rice bran,
" 'The omega-3-fatty acid(s) used as ingredient (h) in the food product of this invention

30  maybe EPA and/or DHA.

In addition to ingredients (a)-(h), the food product of this invention may contain one
or mote of other nutrients. Non-limiting examples of such nutrients include vitamin A,

riboflavin, pantothenic acid, biotin, myoinositol, choline, para-aminobenzoic acid, calcrum,

7



In a preferred enbodi nent, the food product of this invention contains at

| east about 30 grans of the rice bran. The onega- 3-fattya38¢edémbeisRd as
ingredient (h) in the food product of this invention 30 naybe EPA and/ or
DHA. In addition to ingredients (a)-(h), the food product of this invention
may cont awvo e®emgo440r nore of other nutrients. Non-lim tpagusezassd es of such
nutrients include vitamn A riboflavin, pantothenic acid, biotin, :
myoi nositol. chal [ he, [ a- all G ACkd, ' enber 2005
Wb 031 00404 P Retrl PG TLHRBRE RRLSATA clt Bl Tl R e

pot assi um hemireliulaseant stply betacghicqos,aadong o mete fay ecids (e-5-toleiei eIy | 0se and
starch), beﬁgﬂhgw&g?d)_and one or nore fatty acids (e.g., oleic, palmtic
and/or linoleic acid).” The fortified rjce bran food product of this

i nvention is pr&heloaiipdsics prp faod groguct ofshis igyqogopsis prefssbly pregaredst ep i nvol ves

m xi ng the @kl Efis bkp Byolvel Mfiny tHe akaRs (B theRRamiBB), B3, EE, niacin, folic
acid and onega-3-fatty acids. (fromfis 011,)) in the a&)%?’ts Jecited above
with the reizcw. iglicasd agdomege-sofspy ast (fromdishof)} i dheamarisieried bpFeithes ul ti ng

m Xt ure sh%&&egﬁm@%%ﬁamgwﬁwﬁymw&gmwﬁbﬁn appr oved

f ood- grade anti oxi danf ,maybe ,added, at thj oi nt to.,.prevent gradati on of
the materi SlOMOBRIEYS E\ il 4 %n@“ﬂﬂpﬂvﬁ(@‘ﬁfﬁf‘@ﬁ?%fi%bmi “B egdded to make
the materi ah thispahi Rprdvent igradatibh of themneaiils tfegp siabiltatione . fhoaldinpgaltdie material s

with a food-grade cqat,ing sych.as cellul ose uns, sugar or..starch to

seal thé(?i &53@%8@% "‘hFr“g R F0 g Theseord; T‘%ogreﬁ?%ﬁa’fﬁné{e ird step

i nvol ves drwithhdoddy@adatosting sach 20 caliulbse /pains, supais s sinreh wised theipradionst 3% t o about

5% by wei g and ho enj.zi t articles. The fourth st shoul d be an

anal yti cal qté%%%ﬁ“&@@%'?@@%@ ﬁﬁ?ﬂ sﬁ%pc%vﬁggsnwnf%%x%ﬁ?ﬁfe&& required

|O[1]9_r edi FnZanis'ﬁl&e?ﬁrm gbsc?]rs‘wm?ﬂam ﬁeb{]mm?zdmymegemw@_ lhd&@@h@ "('l?ﬁsls_om 3t i 03 of
icia igultura e st S QE% | cialized an

val i dat ed gé'l"ﬁ‘cf%ﬁﬁ%%ded &&%ﬂags%%gg%mgn Flgﬁ&ﬁgensa_surog Tiquid

chr omat d3r apiwred ibfeddnive Thouldysis imay bd erfomned bpfanderd 401441 (Asedtioreelt | ng et hods,

extraction @{gggf}.%imrm'&m@}%e%&%r%ggg;@im&mmma@s_sna dtheal  step and

requires ne s®not current’ly publl AQAC An anal ysi s 'of the crude

and 20 sol uestrastin (SBE) andiiglepreseirelequid shromepgriny (HEHCQ) methedsy b tascagrof t he
furt her - corPar i pue e oy of dotfub AP Uit Al lhchd il GNLL of TRY
step and requires methods not currently published by AOAC. An analysis of the crude and
20  soluble fiber mayalso be helpful for future studies on the fortified rice bran food product.
The food product of this invention may further contain one or more of flavors,
coloring agents, spices and the like. Flavorings can be in the form of flavored extracts,
volatile oils, chocolate flavorings, peanut butter flavoring, cookie crumbs, crisp rice, vanilla
or any commercially available flavoring, Examples of suitable flavoring include but are not
25  limited to pure anise extract, imitation banana extract, imitation cherry extract, chocolate
extract, pure lemon extract, pure orange extract, pure peppermint extract, imitation pineapple
 extract, imitation rum extract, imitation strawberry extract, or pure vanilla extract; or volatile
oils, such as balm oil, bay oil, bergamot oil, cedarwood oil, walnut oil, cherry oil, cinnamon
oll, clove oil, or peppermint oil. '
30 Emulsifiers may be added for stability of the final product. Examples of suitable
 emulsifiers include, but are not limited to, lecithin {e-g., from egg or soy), and/or mono- and

di-glycerides.



coloring agents, spices and the |like. Flavorings can be in the form of
flavored extracts, volatile oils, chocolate flavorings, @pggg&n@#umgs
flavoring, cookie crunbs, crisp rice, vanilla or any conmercially
avai | abl e fl avoring. Exanples of suitable flavoring include but are not 25
limted twopsom@oani se extract, imtation banana extracPCT/U$n208889 on
cherryextract , chocolate extract, pure |lenon extract, pure orange extract,

pur e PEPPe I 1! pEhEAR! my 0 eliidd Bk RBPRLE: XA BfbducdsHIAL | ON T UM

extract, imtation str erry extract pure vanjlla extract; or volatile
oi I's, such Nes-limkingegimples o syitabe preseyairy PSS St SRSFIBOTbRe | nut o |

cherry oil oﬁ&sﬁﬁﬁf@%ate,@b&umgn%@ &lchmﬁa.sdaﬁﬂmpmnt oil. 30 Enulsifiers may
be added fdr

stabl Ly of th rqduct f SUI able
enul sifiers i ncheed Q?%FPFI)RW&WHQFIEH“YEB“"“I r}?’f‘hﬁwgﬁ f‘r om egg or

soy), and/ %bmasow&ndassﬂted NGB! maﬁ,the& x&amﬂﬁﬁnvaﬁaﬁnﬁ%m/ 004044
PCT/ US02/ 19 reservatives ma %&ggﬂogt he f d product to

ext end pro S‘PP‘F"B"”NG’?\"’H ‘i‘%ﬁ 33558 fﬁ‘ﬁ‘af ‘e preservatives
i ncl ude potaaghdruwiec of thegrasent Srvehicio is Ydécked taes foocp@ﬁdasnmnig&mimﬁsd sodi um

benzoat e, al ci i,sadi um The fo t| nt9Qd product. of
this |nvenﬂc?)$f“‘1%'°‘§¥%‘géli“d5‘fe§}“°f’ﬁ@?@5m ffflO%ddm’:! th%‘i‘ “Zed f%ogvxder As
st at ed pre\pmnlualof/thhefv&lubumh)l‘buﬁﬁmdhﬂfbtdms gfack Haissbakad\gests imh naybe used as
a diet air;lcy sugpl enment or as an added ingredient to fortify food systens.

Thus, ispect of the present invention is directed to a food
article corrprl sA hythethaspeftof thisfinverdion isidgested teamghaldomsteatv atdfps i nvent i on.

Nonllmtln .a f duct of this

i nvention r'?ay Kﬁng}s‘%lécgo [ %IL’Fdlg&gb%\%%{hgkﬁpk@%‘x\a@a&gg&%&iﬁgaﬂ%@ds and 10

puddi ngs. Anrbbrﬁtmﬁya@mpwmgmlﬂlemwm m&emqv@wum@ the fasd pesduct 9 28 net hod f or

treating a sing the food product
%@%%m@a@%ﬁw 90@% \%&Fﬁlgkﬁfe%ﬁve(ﬂ 2835 Emd!

of this in e neth ol ves ora admnlsterlnga
t her apeldt i cal | yw¢@8mm¢aﬁm9mﬂvfmpm0 9&0%19 doyinsstesgd 0 e al |

pref er abl y g, BB %aﬁ;e&dﬁﬂ?@ﬂ?&%” Gidnb ma@airfoe&tome E@J&Qﬁc%lltl me. 15 As
used herein wth respec he anmount of 5 ood pr duct m nistered to
c

the ani mIPmV?%@d{@rWtCFﬁ’eY%Jé{ﬂﬁe@aM‘?e fhyespe “&f’?ount of the

product whiyeHhiy th mmﬁﬁymstagm%pﬁmadc@a{et&ar«almpeamle&zcwme in the
animal. Wth res ect t%m}l eriod of tIJ}E
t period of ume w. iclent to prevent and/ or treat cardiovascular disease in the
20  animal.
The food product is preferably orally administered on a daily basis to the animal. In

such instance, the food product is preferably administered in an amount of at least about 32

grams per day for a period of at least about 2 weeks. If the product is not administered on a
daily basis, the amount and period of time will increase accordingly.
25 '



in which the animal is admnistered the product, the term"therapeutically
effective" nmeans that period of tinme which is sufficientsdpepafigPoognd/ or
treat cardiovascular disease in the 20 animal. The food product is
preferably orally adm nistered on a daily basis to the animal. In- such

i nstance, the food product is preferably adm nistered in an anount of at

| east abou%azsclgmd‘nﬁ per dayfor a period of at |east about 2 weeks. If the

product is not adm njstefe il Qg and period of
time will incr efgse a‘%gé‘sfd‘? gﬁe&m?@og %r ‘e’% %’g&éﬂ}bﬁg s clainmed is:
1. Afort id‘ahﬁ@baﬂddﬁdbéﬁﬂuf@ﬁlﬂalﬂt@ﬂlpﬁimg mradnﬂmnti ng and/or treating

cardi ovascul ar di sease ig animals, conprising in adm xture: (a) rice bran
as a carrier, (b) at lea ?)%@Eﬁnaf’écﬁn??ﬁligrans of vitamin Bl per 30 grans

of thesrice bran; (c) at@ﬁ@éh%&ﬁz?éﬂh@&d6{9&1@%%@3@%@@&&& 30

grams of the rice bran, (d) at least about 12.5 mi i grams of vitamn
B6 per 30 grans of trige brang ce br an; (e) at least about 75 m crograns of

't ornati onal Uni ts of vi©Ae 0B ghBn of plyin i 38 Uit e e

| east about 0.25 m IYrugr ans of fO|IC aC|d per 30 grans of the rice bran;

and (h) at | east about 25 m,| | i me fatt acids r .3 rans
of tgle)rice bran. at least a outnP250nnlI?grargso vitamin per38g1£nsoftﬁ) g

10 rice bran;

(e) at least about 75 micrograms of vitamin B,, per 30 grams of the
rice bran;
(f) at least about 100 International Units of vitamin E per 30 grams of
the rice bran;
15 _ () at least about 0.25 milligrams of folic acid per 30 grams of the rice
bran; and
(h) at least about 250 milligrams of omega-3-fatty acids per 30 grams
of the rice bran.
2, A product according to claim 1, comprising from 12.5 to 50 mllhgrams of
20 vitamin B, per 30 grams of the rice bran.
3. A product according to either claim 1 or claim 2, comprising from 250 to
1000 milligrams of vitamin C per 30 grams of the rice bran. |
4, A product according to any one of claims 1 to 3, comprising from 12.5 to 50
milligrams of vitamin B, per 30 grams of the rice bran.
25 5. A product according to any one of claims 1 to 4, comprising from 75 to 300
micrograms of vitamin B,, per 30 grams of the rice bran.
6. A product according to any one of claims 1 to 5, comprising from 100 to 400
International Units of vitamin E per 30 grams of the rice bran.
7. A product according to any one of claims 1 to 6, comprising from .25 to 1
30  milligram of folic acid per 30 grams of the rice bran.
8. A product according to any one of claims 1 to 7, comprising from 250 to

1000 milligrams of omega-3-fatty acids per 30 grams of the rice bran.

10




2. A product according to claim1, conprising from12.5 to 50 mlligrans of
20 vitamn Bl per 30 grans of the rice bran. 3. A product3 %ﬂéﬂb@r@z

either claiml or claim2, conprising from250 to 1000 m I'i'grans o
vitamin C per 30 grans of the rice bran. 4. A product according to anyone
of claims 1 to 3, conprising from12.5 to 50 mlligrans of vitamn B6 per
30 grans of the rice bran. 25 5. A product according to any one of clains 1
to 4, conprisirfy fr(mpﬁtﬂutmc&ﬁﬂmgm anyogeahslmis Viot & nompBid; g deastabogrBns of
the rice bran %6 roduct according to anyone of clains 1 to 5,

conpri si ng % "‘Ef)b‘ International Units of vitanin E per 30 grams
of the rice brag 7.A dﬂﬁ@ﬂid@d e@ 516)i 0@ of elaidy O ok usd iAitheprdventiod,
conprising from0.25 t 1.30 igramaf folic acid per 30 granms of the
rice bran.am éforAreﬁ?‘Bf‘d’tE@?C%é‘@W Ifease AR -of clains 1 to 7, conprising
from230 to 10Q0 m H:{%”Eﬁ %ilrﬁ)ﬁ aqgm%rnams of the
rice brgan 10 %g Dec%r?brgdrl&g%%g Q%P%éﬂ?%ﬁ%%%gire I ng Eso any one of clains
-1 to 8, conprildi ng afoddeatide eimaprising@he fprifies rivt brandood poducian defired A

pr oduct acgordl ng to any one of claims 1 to 9 for use in the prevention
and/ or tré3Phent of cardi ovascul ar disease in animals. 5 11. A pr oduct
according to claim 10, wherein the animal is a human. 12. A fqod article
conprising the fortified rice bran food product as defined above. 11
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