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METHODS AND COWVPOSI TI ONS FOR MODD71 ED RELEASE OF

NUTRI TI ONAL SUPPLEMENTS Bill H MAnalley Eileen
weosopsithayne A. McAnall ey C. M chael Koepke BOBDS2005/006924

Edwards FI ELD OF THE | NVENTI ON The present invention

relates in general to the field of nodified-rel ease of

nutritional supplenents, and nore particularly, to

conmpositions, formulations and nethods for providing

NUVIETHON ANB GOMROSIATONS BORMADIFIEPRE] ¥ QF NUTRITIONAL

resenbl es that of food RNWEHEMENESti on. BACKGROUND OF

THE I NVENTION Wthout limting the scope of the

invention, its backgrouﬂ%“?%“%éﬁ%kYbed i n -connecti on

W th antioxidant sensor tmeéivdnegy and net hods for

detecti on. Bi ol ogi cal st e ve developed

anti oxi dant systens to%% 2§NGﬁ% & fects of radicals

and ot her prooxidative $pdli¢hed Koggkeanti oxi dant i s any

substance that significanylsyegel&ys or prevents

oxi dation of an oxidizable substrate when present at

| ow concentrations comparcdTaPMNVENTION t he oxi di zabl e

substrate. There are enzynes that are anti oxi dants,
The predentaigvestinnorions glezetkra mutha ield afi shodiitdatelease, of witrigdnalasupplements, and

r

mope%g%ulgﬂctcg% gﬁ% aorr]l? ﬁﬁgiﬁ‘g@ ag‘?}eilp%{’ft%?% %\gﬁn&é}luﬁ’ftlonal supplementation .
ﬂmim@Pe@ﬁbeéwwhkﬁmgwf@h@mﬁmeﬁ%ﬁﬁP% bi ol ogi cal systens.

It has been proposed that naturally occurring |levels .

of these substancBACRGROUND @EeqpaietyTIpNoduced in the

body or ingested in the nornmal diet. The normal diet
Withbttdimidigabe swwope ¢itievindetiendugkkanni dxdestaihtdsinbeneu®e with antioxidant
sen O?tééﬁlfollo%kgrmmét}n)dg the%tl d Veget abl es and/or the

rU|ts veget a es that are in the diet are

dﬂ%ﬂ:laﬁngQnsolﬁavE B@Efope@@hﬁ&ﬁaﬁ#aﬂ;ténsd@ %oﬁlpat m@@ﬁ’écns &t&Micals and other pro-
processi ng. The normal diet caul npr ove

o VS tf’oruagvo’gdanr Fagy sroEaca gt eeoﬁcaf&w,sbgﬁ ‘frlpbfﬁ'c%ﬁ: oxidation of an
oxitesleesubstfa@Odsn prasdae aBlUWpJoﬁre’EtFHtlaﬁsl dbﬁlpﬁrEtEtor[ﬁatof [ﬂfe&ﬁddlﬂalle substrate.

o deliver t |dants regui ired
Thef% Xre enzl?ﬂngs rrt% i taretaﬁg oxhc%r:x} Srsfe eltperomtie gmlhtaesg gréd\S/ caaraﬁlsef wgch are coded for

by dletyargrnives.t $rdstanves soohi a ammlc &padplant plenolf are huiloadwp@nemueed through
the 'dﬂ:? lnwjﬁaoél&l E}ng%m§ Lhfp Hésm&osegmalg:ocl-mé l%béﬁl\u: 'thgs% substances

present 1'nventl on i ncl udes conposlitions,

AL RTACH: HALEAR SRR ARG S S R e sormal Gt ofen doss o

prokidé reh&dgﬁ”hﬁhdedaﬁE foegabidevie iQaBRLHhS 1erru1tsear@ vegetables and/or the fruits and
xi dant vita neral s,

chari des
veeaD b P e, RGP P ST AP Pocessing The
nortrhlsti@ odyld shigpeived, bdveve Lipdly Bridsntyles sndyponpioapss@n af watern foods, make

Sup?fel%grﬁé{Lgﬂg% tp?ﬁ[ctléahﬁglr gglvglst :!mﬁ-og(ni ntplreglﬁr%ﬁ Bfthggodﬁ To supplement

ong- chai n sacc oun
themgp@]@{ digtqit 1scngep§ﬁam te deferming Mn@ox@m cgpﬁcgles ithe comg@ﬂeﬁg included in the
supblRflb@@t or nutrients, e.g., an anti-oxidant, the

present invention al l owed for the dissolution over

bol ysacchar i dos. E%W%@Y@?%&Wh ono-enaln

Thepglleéleﬁﬁﬁlggf’ﬁfyﬁ %ﬁld ﬁgsumﬁy rﬁét}'?‘qgs Q§d Pcﬁ!l;lﬁlatﬁ)fns tf(!'}ethe modlﬁed-release of

tritiona tatlonre I men, ave nonone
nutgiignaly P@CCH@\/m@mlseﬁgf B eml-medagts vigaming, aﬁs@@ﬂdesomee@ls amino acids,

nuckRCEHRA! hlRirdIRRO B8R baAd thereof, wherein the supplement is compressed at a pressure
greater than 100 psi in the presence of long-chain polysaccharides. It was found that using identical
conditions: capsule, weights, etc., using indicator nutrients, e.g., an anti-oxidant, the present invention
allowed for the dissolution over time of the nutrient when compressed with long-chain polysacchén'des.

Examples of long-chain polysaccharides, which may also be part of the nutritional supplementation
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may be conpressed from between about 100, 500, 1000,
2000 or even 10,000 psi or greater. Unlike the

wogoenddigl of nutritional supplenents in use toPEWUS2005/006924
whi ch are rel eased i medi ately, the present invention
permts for a nore natural release of the one or nore
anti-oxidants, vitamns, mnerals, am no acids,

reg{fel), 1Y haye Megomes suburitshiaviesslengt oft a8-Esto albrit HI9Bisaveltaridrygonomers and

mztyhﬁrc&ﬁlﬁresséd'\ﬂrdnkﬁ‘et\ff&ﬁ dbout Wof §OO 1006, BOESEREN 107066 Bl opél'eaﬁénUnhke the

to ement specific deficiencies in
maé%rg g'rtloﬁqilsﬁf) AeWs jnpse today, ﬁ’@lﬁh 15 4¢legsed igypegiately, the present invention
peswiisefort 2 fniore, natuel réldasOonthE One@t hibré bnti-didants U‘Fiﬁlnﬁﬁexﬁfnerﬂlﬁ%mmo acids,

nuﬁgirc g&gsgﬁ haﬁéelcs: gn%étﬁ{es arpcfmgnm%tlo%tﬁgrg fa SJ E]fecfa gcii?tlbfﬁei?xe present invention
cap peuseq) fogsuppdengent Spgm@ade@memdmm &S50 () nptsients inta nav@gerfilat 3oth scientific,
bul NPV Ekur35% of the nutritional supplenents are

rel eased from between about 1 to about 8 hours and in

Th@tsﬂ@l’emfeﬂrrﬁ@y' bR iplae&tSinde @Ue@gule,s%%e&tabfe%sﬁluto[‘ Lathhrg ré@llatm capsule When
co xﬁfgﬁfargmﬂtﬁ aree rel easetgl from bet ween about to oa ut

BB TE M el & rr s 120 SRt Lorfigs oy Pa@gihe nutritona
supplanente pis r@ﬁs@icﬂ‘cﬁdbeﬁ\v@ﬁh@ﬁl nethe@,8 hgards and @S PdEaulations of over 85%
of %’le%g’ﬁi% rl]gﬁjlpleglellﬂg %erb]e%'gcp ?r %Etwaegne}i%utai ?odabou ng gours The long-chain

N- acet am ni ¢ acl
polsageherides gampiseladeaninamers m@@ﬁﬁogﬂ wabosgngalesiosaiad) glnassmine, glucose,

maBiRE)l NREALRE n@khosed 2 NS Y AR &inRCT Mid, IIRILGHI ORI %et?lgélé%tosamme N-
aceﬁ)ﬂér oni ¢  acid, xylose and m xtures or conbi nat

BT OIS BB R iy T B G RO a9i8) fpnic acd, xylose
andC DIKRAGH dr @miihatianstha@sE U Mae Bphome nab @Y lcordprBRl § oller compactlon at a

orc o i aobils 0086 Ro O o8 1o 3P GRL B it et ThD0 i e ome or mor
lonb@tlfweeqiysa@bmdemay liage bdywern aBout M itg hAtioup @Y wagﬁt pef:ent ef, g.g., galactose,
gal%s?rﬁfh@%ﬁxcos%n@%ﬁug&@%mose gl'céf)ﬁ@é%ﬁ ge, aye? neul‘ammlc acid, fucose, N-
mannose, acety at ed- nannose acety neuram ni ¢ g
acetylgalpstasamigse Atarriy4luaRserBisa nirpinosay- apbogdlagianc e@@mrwec amd glucuronic
acidili@nt0SH, xylsedid g aledGtcambin@dhAsddbroni ¢ aci d,
gl ucuronic acid, iduronic acid, xylose and m.xtures or
The ppbiemat men siclubesreal moﬂ_d‘llen§¢hﬁlﬂ|pelyﬁia&haﬂw sélé&‘ddlﬂiﬁl Btose, glucose,

|
maﬁ{o J;?f %Cg g, s g ﬁj‘ggsge&do %uac\ré nose. K}-g%?:ce?sarfnn% E[& ﬁ?ﬁtyﬁglﬁcoﬁl&"& and xylose,
fromm,s@lamaa purified e tregacath grar gu, , geet fjdug lrice Baarsige caap tbeet sugar,
pott¥| &kEagaf, El‘ém lo@:sg)ean Qﬁphg’ilﬁgl Qzﬂg/a lBHh,) sdd e@ 94Meh tree extract aloe vera

tra acant 9 égraln our rrce our
extiagtn Eum (ghatti, %ﬁ'a Fe‘ use. cfegradeg; qellulosggfiyciosy| *gghnfruqt%e @@m syrup, pectin,
chitirg a@c@ Ugiim 4oy, hlglum acild; t&faﬁ&g’éexﬁﬂ rﬂext&ﬁ e:timﬁbH |§1,m le%&x'&t& Is@fate, sucrose,
al oe V. X r

r.act
seei e tblnaBofony BB attin Rian &M UB b alemes feerpdo e, lacios
andcrmwmres r qublrpm ithereot hint dng speaifia €kampley Uml«afga:balﬁ: polysaccharides and/or
he BhtiBHafly 3 k
t eCho nldrao}llt : r;: 'éeu él{h@’gfecgﬁg? (gxic’ogee %%tgéhe d %ﬂlge t\geen about 1 to about 10
welﬁlﬁ|pt:r6§1éof e@thﬂf gﬁlatefl érhitquﬁﬁ(ﬁl g'cll(tpggaﬁqagqllact]ogn;narp;:a glucosamlne glucose mannose,

ace@ﬁ%ﬂ%hﬁdﬂé ON-@cet)‘lﬁUd}ahﬁhlc fabiC fiRbke, |1\a&:Et9l?ﬁa(§(%9mlm XNQE&ﬁglucosamme
lna ons her eof . |n one speci1ilC eXxa

a’a‘f"%?ﬁ"g ag:\%%i‘f’%f‘ 5By RSP IAIC] s SHFHINS a%ich dduirpic 44, Gifat gnd mixtures or
compfrkims theeofanount of one or nore saccharides includes

bet ween about 1 to about 10 wei ght percent of each of
In apefhyr ambfdilrmmdofpthﬁmr ¢seg dnvgatloachoseldifigatlasct dis@aryismglement includes one or
mord | HAQSR T uriftl U gc'aralnnwgsg&ﬁand@sc QLA 855 "RANGS Gad purified gum

N-acetyl neuram ni ¢ aci d
tragganth.cquan gymy &rewé@arwwéloum@e@m hta sxserapatae, milks agoi, Algimelocust bean

gunﬂb@biuﬁ@@@éy&@ﬁxﬂ,ﬁeed@ﬂﬁ@%ﬁéﬁ QEH &tr@€lathe vath U)&HEt%'IIPgh%' Qarch cellulose,
e and mi xtures or.conbinations
ooty B e il R SO SRR BT Aty tagipgum arabic, alginic acid,

invention, the nodified-release dietary suppl enent

i ncl udes one or nore isolated and purified | ong-chain
pol ysacchari des selected fromisolated and purified
gun1tragacanth guar gum grain flour rice flour,

1. . ..
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gum psyllium karaya gum seed guns, Larch tree
extract, aloe vera extract, gumghatti, starch,
waeedobodaase, degraded cel | ul ose, fructose, hi ghedT/USI005606924
corn syrup, pectin, chitin,3acacia, gum arabic,
al ginic acid, carrageenan, dextran, xanthan gum
chondroi tin sulfate sucrose, acetylated pol ymannose,
Caﬁ:ﬁgeflag,edexgm d(élﬁhan| @m ﬁljlﬁlﬁirm%ﬁlﬁ&f? spesqpg nacetylated polymannose, maltose,

glivaii I&Eﬂniri,l hr@ﬁxﬁn, leVHd' hd’ﬂmcéilﬁlu&t Hlin, | FAGLA IS AL Qntmnl%lhlése& combinations
i ons t her.eof and ne or nore nutritional

P BAE h QOB P 7 N o s A, mieras, amino
acnlp nemqke}lq; ,acidsri spochaddesls mixwured eind @ﬁibﬁhsuons &Bﬁkbﬂ;l’ I“dleﬁm the long-chain

poﬂlsﬁ&tﬂéﬁgé a@cﬂge @RHRM] a#rp g%ntg Qrg ! rhdomﬁac ed.a{ a presglfre greater that 2,000 psi.

I"long- chai n pol ysacch S an
A@uﬁplnsarmt@l A6 QielaR) dupbledr &
that .2, 000 psi . waEJu er ngppﬁésg$@{gg§§5dﬁngga%mn theily offective

ang)brﬁ’ﬂf é?ﬁ%?ft m?ﬁ: 1sloH@d ﬁp% gwrHied ilongehain gelysaerdirifde 9ngor more lipophilic anti-
oxfdat) ardi @B&Jﬂn}brﬁ&ﬁﬁ@ﬁ(ﬂild/ entiedRMA wlkrci@ R QipplBRER id r%géla&o%acted at a

e ong- chai n polysaccharldes one or nore
Im%agagﬁm? g%%? 'oxi dant, and one or nor e |Ip0ph0bIC

€ t L&l
Th@theé g@iﬁ\'/ee @tﬂl also MSEIS% éﬁ?eéﬁg rog %@P nrg t“r’1 ﬁeg redﬁée (lﬁegz?ry su-};ﬁlgment by mixing
°n1b ProRerh ﬂongﬁwhrqlwwcmeﬁ 4nd @ nytigignally miftchechngintdohagr more nutritional

ﬂ'ﬂllﬂiefltk @Qedﬁ&l ﬁﬁﬁﬁntﬁéx@daﬁt@,yvﬁhm]@l ﬁﬁ@l‘gfs Qﬁ[m(md&élsn Quc‘i’Jlie $s, saccharides,
-chain polysaccharldes and a nutrition F

her ? feétéelcf v 1x31rrﬁ§ &Fﬁ maﬁ@s 6lrereﬁ§ Pdich ig qompressad pt a pressure greater than 100,
506 leOD en®nt $0®alrao DGIHpsfl r (F He RBthdd AN BRUES to MAKe Ahd¥Sficd-release dietary

al, s, no aC| aci ds,. sacchari des
supﬁ] szﬁt lh’fl’t n?lac a nutrl riall ?tjgcﬁl € Camt n‘gt MY PR, ]é%lfted and purified
pol\mf:f@hndes frerergpme@s@dnﬂatgua e gsinr fibug maﬂerr dubarankQBset sugar, potato,

mllﬁo%ar C%Q‘p(i@cug &QD gun5 Jgggu rk;lﬂ ag'g I 5 ax%w %ar%g ttTee extratcty aloe vera

be used to make a no
extiafia BUI Rt Ry chy cRlfilqse-t Jestadad) splldpsee rudtase lazrotrmtosgfcommerup, pectin,

chitii, afﬂafaﬁgwnﬁﬁﬁtﬂd, &l@m&rhdldpééfrhgeb&q &Qtlra\ﬁsi@a%@l@@?ing %ﬁonthrogmsgl'fgfg sucrose,
nt h, aLn flour, rice flour, sugar

aceéyéaﬁeac e%ﬂo I;osg El‘f:glt ntlrml,l rﬂannaéxglg}zan %ﬁn@quuloqed@ﬂglt fructan, lactose
andymEIHres LT cop@ylhtiqnu mereloamayanegcunmors aedltlgunsuppleﬁhélﬁh sdléc@@ from anti-
i@hhs! Ak At
ox1C e si fratn 1Sné %19%81%/ gglﬁ’lg%é%f %ﬁtfl%cs %lijcmf rgll)jg {e(s) gﬁed co %mﬁtlo‘n? ﬁgrf%fsgherem the
pol&sa arsdyq-% thelgét@tlpqql suppipIpangs arepompliessed @@megqua:kgr@ter that 2,000 psi.
Th %ﬁnlc aci d, carrageenan, dextran, xanthan gum
%W BriBYeptoR 2lsginclides andoridaniswsnsorsad fetiodsdhas slegmeriireesly, total sample
oxidaiibi Gsels agl the a@ffect |oe Rhti-6kadhnts 'EANBRAN sarﬂp&V@dIBatlcan state. The invention also
mclngéﬂsnc&ﬁﬁoosﬁo %Sagc}] ISI’IC é rt}gato ?rfe rg%g:tl g‘ﬁ 8r08 Ct 0% & tlge{}a[quq{mt)ﬁ( taﬂa(ré)elsomdants to an
indiyidpgl | fesmptimsl hsalihe Clhe dpiiaratim and triethod Hiskassb s herath H@etk A, total anti-oxidant
capmlt?rgf ﬁdglt%})]g ﬁésa}lc{ﬁﬁg?fggg@dlre@#}plk ?Aaptlrﬁée: 'lq1§; ipreg]gg E: v rago?s gcg)gna{ﬁe that the art
has apificighly ‘ir*fafqdéwamutgﬂ}m«@wewcstewes %f@nfp%@% dliptophikic and lipophobic) and
has Meﬁﬁlﬁddrtﬁbngﬁe@ﬂﬁtew tFAkerBor@0fe RS has ald3Gse ﬁl?%@asu'ré@lvtﬁaulg&ce of the
e

es anti de nt sensors and

d
radlcals md”e ff‘Fte'Eff‘flg}g*t & §é"1‘?ﬁ‘16é“]8¥??‘{5%t ion levels and the
Theegrésgrﬁtm%tloﬁr})h/érg Is g%n% 1§aglgllas:‘]1gfp%8re%r? | & bsg%(nlfl:jat : %sam using a rapid,
inexpensiyp dad direslt detgetion sy | T addrgss mvsedmmgtlcaﬁ ftieCiireses® inventors developed
the @Hﬁ;‘éﬂﬁ(ﬁdl&fl A@%ﬁaﬂ%a‘i&%% S/&nEtBRéPEgJ))V%)?&QLS ;nﬁrme%td dxscﬂosed herein.

U ? é The apparatus and
S“&é SERACREeRPEEYS, theREdenb Vet Wera ke ompasyfe, for thafipt Gme, the effect of
bottcthe effdct @bolh)lipahalicCint BEdphibid Bhtil dantd bﬁ@lssoﬁ-fg@o%&lsllgvras concurrently

RUE v R AT L ——
anti-oxidants (lipophilic and |ipophobic) and has
nmeasured them separately. Furthernore, the art has
al so generally nmeasured the existence of the radicals
indirectly, that is, using a detectable reporter
nDIecuIe The present |nvent|on over cones the

e . I T L,
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Usi ng the ORAC(0) apparatus, the present inventors
were able to neasure, for the first time, the effect
w@tooboddict he effect of both Iipophilic and |i peEhubi005/006924
anti - oxi dants on di ssol ved 49€xygen | evel s, concurrently
and in real-tine. Using the ORAC(0) assay, the
oxidhri? \CBRb&tRN \WRHIEL ¥af DeaRtE albfe Dt RADiLiSY #RE Bhé b Gnore anti-oxidant
ant i oxi dant corrp05| tion, which may be used alone or in
POLRBIY nat i on with one or nore anti - oxi dant
MorQ ﬁ&rﬁcutglelgt gx% Spéesenarllg/eus fll(l)cﬁlyéae f'l ;’t)pla%xgug Crlg{ (gczet%ﬁl& étliﬂ’:ét?y hle %pltIOXIdal’lt
actlvampf botlh Umtnhaeltd lpophpbigfantiroxifiantsi they privludésce digsolved gxygshopiser in fluid

comﬁﬁ‘rﬁéa‘tlgﬂ( LeR Qts§mlglp 3ha éﬂ’]&)lygglel%d@al dimsol \rﬁ%g:cnﬁé( 3492? SolwafAR4r/surfactant
n fluid comunication wth a sanple and

mlxtprgd\y]g%ﬁm e guigen pdicalsensitivg sngopcogcurrently detects both llpOp%lllC and lipophobic
ann-s;ahaﬁenh hiRdoBetStatel/attatitt nkileUr®ie oWRh @ddital REsiDXYEREule may be

ensjtive sensor concurrent| bot h .
molqcfl‘]ﬁs Fltl \1v Creaghgltﬁl obygﬁrh &% én ch: cs 8%[11 gﬁltggte%ﬁ tb eebongis; or Nitrogen or
Sulfg-odout@ining waesuhdr Egantples tof wkygku relicall keasitiveygeeculeadige dlluorescein, B-
Phyc%gn?ﬁ”n )gg SE)n%lu‘tea?}hI(Ln% Sr{pa%{sefgrg englloef'eqy hﬁg OOHQ%%%M& 81'18 ﬁlg'ngf( The oxygen
radidgblpgbts d@;pmNpegi Fl@@jgy] using asligselygd oxygsn mietst HGenSOTIPD BA$at/ water/surfactant

mlxt@éamﬂme%vaf oioﬁiysgyﬁ)@d rRGeh %ays Sé]ﬁlbt%ﬂrﬂ'{ﬁedmkﬂéckﬂ Bxygéh Yensor, e.g., an
fl uoresc Phy co?ugéthrln b- PE) ,

elect&c{lﬁnaf a&hgmgmér}e(s:ﬁq%tf % ¢ pl 3]5{‘1%{3&“&1105 A dnfjatfed a capacitance coupled, a
dye- (‘.Zﬁlﬁlbdl filsdr b@feSor b hﬂfeﬁﬁefctral'Bhgeﬁ) xapgpeN Theadidscladd dx@gedImetes or sensor may be
placeccli m %nen}op %gh ﬁ!)rou uln nfl \X/af n%}l gﬁ ? 13%6? Veﬂe do %c(e%(tgr and/o egar;lap(?erd for office
or evee\betne orse d"lflyswlvwdnayxlgﬁg@mrmy sbtvemjec er mehved g sigfaciant may be a

detex%éﬂfg@ 2 56RBhic d@tm%ent s@Jﬂ &I Bt 98 NEM Gllent B the solvent/water/surfactant
chem Tum nescent, a surface F| asnon resonance,

mixtprgfiy gierally 3 lessipettt1Are &0 edeRst wdvolupey éheéﬁﬁﬁrﬂé”&teffﬁubfé‘i‘am mixture,
e.g.,0P%] ThOWwater lhwae&s@mtué@urfmemamus@m sgeferauir BrSleddi 558110 @090 percent

in vcﬁl]lrée%oetq]i]ﬁ S(S’h’ﬁ?]t {rer/gtﬁtg?t% IngxtXrﬁ,aeyg gg 2" Spe sugF W? éor detergent) in the

solvahgvaettsorfacgand/ oixtulze iadaptiest faboutoDfli ce Ur mwem Hwonelume of the
sdlvéﬁ%@ater)-t]ﬁacﬁaﬂl MS&IL? m bcaé?orQ(Lgl%lvgd ‘?nolvé(tglmhl e gpemﬁc example, the
. e surfacta e a detergent, e.g

solvapgyatprifectag bty i ahept %hbh as Tween-20. The sol vent i n

the sol vent/water/surfactant mxture is generally at
The pgngfus AR RThYY (RYIG DT EISH: PIPSFSVBH Gife 2GPOmPHE that may: control the
detecS@l dapiiie/dMal seird @b perfdtnaerl culitids Bhsed oreth€)data ahd ¥ a ddiedase@dt i@formation,
and/or dls'pﬂgsh?:%a\é%p%u/n}f\/\%t ?g/@%r (Iagarlge%:foxixmlno Vta rleesh%rgphgeg $Hs an(E the like. The
procssedrmetanmamar J2l: 1) rbfeamnmted mangdt evee coatry. a fiB@lict eysem%hafl' frein fluid

comrﬁﬁ'x{ufaﬂ&{ S thé Q{ygg‘?geﬁsrog %ﬂttﬂe éon/extnt%ter/ detergent mixture. The ]t)resent invention
solvent/water/surfactant mxture is at | east abou 1

measuges g1y arﬁ%\a@érn@e Fyive B9t seltesghe fejaive disappearance of oxygen that results from the
acnv&p Iov aiatsﬁamta BDEihS ws{eaearaaﬁtl-ommm Wifcine theppklBee Sikpp&ehnce of oxygen

ol ve wat er onese anple, the
obseT GOt QLD 9E AP oSt rese gty god the methods
descalpp de@iny the fevg] dfudidsblesd dxmgdnlicl mcamed alireqtip riee thersologsistbat Snclude both
u ro e
hpop%]lg ahd ﬁpo%gﬁ gngltoa(tr e{ﬁ% é:?igc}./lrr%ngl f 6\rn ng{xgé;? (iqg{lcl %h@ﬁ for ca culatmg the
AUConaythe data and/or a database of information, and/ or
di splay the data or summaries of the data in the form

of tables, gra%}? %gj rts and the like. The
processor/ conput et ?BL&‘? so be connected and even

control a fwmat I X 1000 (chd/gdi > [TRLX (umol/ml))
comuni cation W Kt he*®kygen sensor and t he
ORAGlo\7ent / wat er/ detergent m xture. The present

I nvention nmeasures an area undefsSMineg@Drve t hat

relates the relative di sappearance of oxygen that

results fromthe activity of the sanple being tested

for anti-oxidant capacity to the relative

dlsappearance of ~oxygen observed as a result of the

. . e
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AUC may be: AUCSMP- AUCBLNK. X 1000 (nmg/gr) X [TRLX

(mmol /m )] AUCTRLX- AUCBLNK ORAC(0) = nmm ' [ SMP
w@ cpbodgipivher ei n AUCSMpi s the area under the CPETES2005/006924

val ue of the sanple; whereih AUC BLNK is the area

under the curve value of the blank; wherein AUCTRLC is

the area under the curve value for Trolox(r); and
wheveir AU O, S¥hé sred ielestdpli®e vdloeofthe sample;i nventi on al so

i ncludes a nethod of determning directly the
wheéreini AU}, (ais theagdal unidénthé aglerdiliegofttheblsikeps of :

determ ning the dissol ved oxygen level in a test
whérelinAUoR, b #rakesamdérnhacsad et fomBiobix/®s and act ant

m xture in the presence of one or nore anti-oxidants
whadeth SMP exgempladi cal target, wherein both aqueous and

l'ipid soluble anti-oxidant activity is neasured with
Thea;ﬁreyamygsemaﬂatse @icbides ali@hdadi of dabraixdngdseqiynthe adiiaxadant|aetizgtl including
the matg s of %Etgnmm ngedchuscll vl OQX%Q %vge'ineca;[ st Hilion dissolved in a

ef&ct rochem ca Chem T um nescen surface plasnon
solveetz‘,mh@réactaxztarp’a@rq mrtbe pregsaugsl efchne @r gypee andicpyldands pidogsy oxygen radical

tardeP Wh&reid botfl a&‘)é@t%raﬁ@ﬁﬁﬁ E(ﬁ\hbl%MQ%ﬁarﬁ QAR is m-EQs%red with an oxygen detector.
anti-oxidant activit be measured at about 37

’Ihed@@sf’]é@%m@é‘?ﬁf?ﬁ?aé&éel HE)‘( gﬁﬁf«t@@lqufi uping pnonygsn fefestop, £ €., electrochemical,

* cheifGhiA6Rent,Esufface @as&on &Zs@ﬁ)in&{ Za;(a&caﬁ&t Etylb}ea d Byectdd@éd fibeZ-optic or a

h)’[%tﬁz)éo {1};%1 ?}(ngg geIB% ]%Sf?% 3%1?%%?%& vity: raag%(e Mﬁyﬁed at about 37 degrees Centigrade.

ExdtypRs - az0bbi sz(d@al intiators  include, e.g.,  2,2'-azobis[2-(5-methyl-2-imidazolin-2-
yl)pggq]agé& R %) [22 (JE%LS% QB DRRY ABARBe (AAPH), 2,2-azobis(2-

amg_imp_pro@g@(Zz(l\lcsgeafy@pxqualgg;ppaﬁe]ghl}yﬁ!)oghlonde (SA-1), 2,2"-azo(2-(2-imidiazolin-2-yl)-
proparn@jqaqun{ Scty1im{d4zoNin-0G1]3prophrkd] dlﬂ%/@lloblﬂor%e y(blsa pz Q&de%h methoxy-2,4-

dmmhﬁ]&gfr:{%%glléq relr@ﬁ:ﬂ-w% (%(;é-@o M Elsnethy aleron11¥1le (AMVN) azo-bis-
isolRduyMitridez QLY -8HORs 42-die1ﬂt¢lbhyﬂ1(matle)3 (IAMPY, iahé 2,2(-AMMNj2-amidinopropane), salts,

2.2 - i
le?LEQS o? F‘ﬁ”‘?‘%?tg i 1I'e(6 n;l?l e%(;B,rAW - Q%Alﬁ)osable. |
Thé presen®aRBn (fo aimlﬁidep q%gswrg%gplem oY 1I{Hu)ﬁ$su£r§/51385ted and purified
equi val ents thereof. The deéetector my eve

be
lipqphebiscpatitoridant Fadeany iselated and puidied Fronhilig ag’a qxwerrtuwgenathe lipophobic and
the tp&phaic ¥ntNiaRltedRBined Rt a iRGIVE 85y gaNYalue SO bradi@ dhad BH00 pMol Trolox®

EqLBYujiHn{;s : (@ g)/ él’%ltgg glﬁnlg |bs}(iile(§ %t regg):gilngg E}Eat %ﬂ\éa?un %/Iﬂeilytsﬁl%oa%ee 9xp9€rs]sceld as liquid

equivajpatp hadyi €00ANMdl Hgolbi® Bplivalants (ABYmididitatarfhe lipepidhined the lipophilic

ant{ﬁcﬁ réj 1r§§%le§s%g318cf(ﬁé gﬂ%{%l dz{%%g)%gr alﬁnﬁ}uﬁ E Jel%g&r ﬁ rg ngha[ beta, delta,
epsﬁ@caagmaz et platxik Big, qu|s1g@a tpegpherols ang alpla prtee ddiB@ndgpgpmma tocotrlenols
analo‘gﬂ efbo £ PHiMA¢BNaBy aGelable @alt@QlQréEWnd ToRbiax{ohy thereof Examples of

valents TE)/mlliliter hoblc and t he

hpqphlgwﬁ ‘T’i“éa“éfnt“F L alfaémﬂﬂwg mulegss e aﬁweﬂvates analogs,
pharizbutidsllyQB@ptalle sahs terdéfl mdicomimasiedsaldreddl f r om al pha,

beta, delta, epsilon, ganmm, zeta, eta, xil, xi2, and
Thesdigyarm strpbophiaha irsludarady &blpted andumirified liwblichicantrogjdantrend any isolated
and' AR m@pﬁah laoszaihrgglﬁaJ ;h&rlﬁa e tm;l @m@&%ysutfaaéal:aﬁande e.g., galactose,

accept abl e A'ts thereof nbi nati ons t hereof
galmp@glugﬁamlp?gbpﬁsp m@maﬁf @ce@*qt@gmngoqe,r%—pqﬁa@euramlmc acid, fucose, N-

ace@l»g@ra&@gainﬁlc KaesnkiesRdmind WHdV s GJylth &pbﬁlﬁ&hlfbdﬂr&dt the supplement also

1nc]t1§eé :s%/lg(%eeo gﬁg]rl]rg ?ﬁﬁs A& aigtgsirqgr%(% ﬁ@}, aelag gatl §}o§vallsbqe vitamin C such
as &u@q@ﬂraelﬁiﬁ‘bﬂsh blﬂﬁht(T&rﬁﬁﬂalﬁzdﬁ&ltran«ylartagiolna:hﬁﬁerapfdlﬁp gmbddirgaht, the Vitamin C

is aI ﬂope %hgrbolf ant? 1<!ianp g(chgxg]i%orﬁnglagtn%()&‘? 8} Qlfa g'\e@qgchpalsl erﬂE IA%Qrahan bush

- OXI two or
plu@g(g'gm;qam fegéwﬁlalpq),d‘@hlcfeh@ a h1@ar| peedenfage, of Vitamin C than farm grown bush
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gal act osam ne, gl ucosam ne, glucose, mannose,
acetyl at ed- mannose, N acetyl neuram nic acid, fucose,
wamenydigrl act osanm ne, N-acetyl gl ucosani ne andpPOT/US2005/006924
xyl ose hi one enbodi nent, tdhe suppl enent al so includes
source of vitamn C, e.g., a plant source wth a high
| evel of natural, bioavailable vitamin C such as an
plysgy st Fhel punplemens hmay @lae (imckuder ana | dr ambere direrbietiésars)e., Mictobacillus sp. and
Bﬁd&@&c@e@fum&?e@hg %@pﬁmﬁdﬁwtcomﬁéﬁeMot@WKE acgén&alﬂ' oxygen impermeable
otentlat?r of antl-ox% ant activity froma pla
SudReEr e 2gPISEIRrF S dParilene cpesull p bk @ minirtaby A cpRlg: rﬁnmffarmscem tablet
or tcongimutioraltiegeof. er di nandi ana), whi ch has a hi gher
percentage of Vitamn C than farm grown bushplum The
Asqpspit efremipariy with ste ORWC(aleppanres ox ntiod dpseobddibeielnaisove, the isolated

anf 'pgnﬁedl-lﬂ)g Iﬁlﬁaﬂdl ;}tjaghoﬁfe anﬁ%Q ﬁltsf Ivgﬂ) kflg\%t i lmltll-om nt (ﬂr C(fl-lipo) value

e essed o provi de a gene
gre@s?ygtéhw%@ﬂqtéfa‘ﬂp@ Eewifaleoe (TB)/ggom. Zhy meseetrmmnqyr wse@ﬂ in an open
labRBRfub £ 8, m@s&é‘ﬂﬁ&lcﬁang@ ihalhitdkidad [EVeN -ik adeh E}n&@(m’&gttakmg an anti-

t th
ox@gr}t)e{ycogpt\ﬁg%ﬁ%gl hgtolﬂcl Cfl ?]hretaﬁtg g;%sr&%(ol(g?hg;mgf rg]?/%)élolawdhelr diets. When
pravisked och iesi thebipdphobit eadradiipophilid hﬁoh&dﬁ’ts@i@(ﬁcdlﬁkdaverage 1ncrease of over

[ hobi ¢ nt| 0Xxi dant
14D e o DR e PR B DS el ancioridam
levglgJe prvasht imyentiamalsp )HCEQW|aVIatantt0§CO@"ﬁE$1t/i<gm afhe chinpospioasdiniosed herein

are H’éye@%%m&e@ﬁtl&ﬁtﬁg dﬁe‘thryf"ghp?lgﬁghté a@gﬁalblesbiﬁH lytf:QI {J‘%@gﬁﬁiehpophlhc and
t he change in anti-oxid l evel s 1 n each’indivi

lippphRlig, ganaﬁ“&ﬁt% It BRAspraplp yachtiesr pRave thpsenerpediet from the individual
cothpo@éritcl &ﬁlrigh& aBptirdtusXd AaRéSoratfe pH’sléht le/&ﬁleﬁ] tthel Iﬁ’éé&fﬁ tovEHtort Were able to

de\ien% s%er%s%c comgw?l thOéxE o? 68tp?ﬁq)( :iIB()ng aag( qtaggﬂtpé\ ﬁlp%\%uaaéx& ght also add

meVEKHgéﬂmnmr@a@enmﬁwwver 13% as neasured by ORAC(b- PE)
fromthe cunul ati ve patient popul ation's average

Flagoneids fikrequstsetindier dserntly bsge howheinpreass ghettransanpsion jobhe hdagypsubunit of

thel r@félliﬂ'ﬁlﬁt% ehzpTRE bluRfhidn® M@ésis' ?{ﬂﬁn gﬂﬂgmﬁg};mgél ?tlt]tﬂétée through the

sgd her ei n @e based recognition

ge"&. et“étP’ﬁ) Bl PR SR T epresgil Epqriptignyjs| supggquently translated in

inceaseth lnﬂ&cellulpdphlslolf ezdaded (dctied ploaihiote aantsguetax1ttﬁaml§ GMleTrJétm is a major
rapl C Jies, pbove ecte 0

cofTRARY PARAT 20 ek i 3o B SRR o REREbEbon el et rpe s, and

onigyfs spggest penefieia] teffq:ctmam health. qu@etprles@qen shqwembeoml aerted by humans.

On@gﬂ.l@y Jh@wéiﬁt‘l’tﬁla‘ﬁﬂng%ME@&&}c%ﬁd Qascﬁélf%oﬁ%a'u% ﬁongi foﬂgﬁﬁ'mgnlxﬁ/ al (European

philic and obi ¢ ant1 - oxi nts
Re%f*b?ﬂl’uattw@ ESfFCtt CH’QD AT Pt Seriereiey 2138, 2002 eaambeiiges UK). Upon

ﬁnduhé(ﬁbﬁéiﬁﬁl@eddcﬂ’éaéa@.‘LBLr(ﬁﬁi@ﬂ'ﬁn' M shgen éi)ﬁ@l‘ﬂﬁhgt xﬁodeﬂ&r &bafts of red wine,

5 LR B R0 B SHRIT 420 e sy of et
andga mmb@ltetst Qngréetiy biseisn beeg yintwnet amence thas@bitty of figth@ena. s

antioxi dant responsive el enents. The increased
The prassaicipyeplorsorcagsizest tha edye ém the yrumerawrsingdt divdrse adtane inflagieidg oxidative
strebd) bkt AG@dahUdupplerh@¥BbiS whifld h&AUS 8 1Bl ik & indiviibatsHeQNShd chemistry.

Furih? tissue culture cells. Quercetin is a mgjor

urg Ok dntes Sreopigsd iiaha coppigion Ok fqoPhaiols wasitevred o mest gy differing
needy oftjindiviiedls. n The oombig@omon xcorde@dREis Slédetsaryabtda@d| Is6HES antioxidants are
“se%&gig &3 E]hg\j%e)nef# ¢ Ie)%l Ff tfhg el gc%nblgagp @3‘? ﬁ {L}gﬂtén%] %tfgee éllf)%ugggrican diet is
gamytagogogherdl.a whigh Ils pmgecsﬂm tbugdiér eegeiablevuls asBtetib@l praddtstdafived form

soyﬁk‘aﬁg éldngJ‘nl oIxfﬂv!"l‘,ger‘r"th ?«!ly D&%ﬁ&&ﬁﬁ%{ ] g@ %%Foggﬁgre it A n%)eciﬁc method,

Functional Effects o et ary
leargng_ gga plg@wphe&ﬁ@qugggotelwmys Qgp(fﬁurﬁ tA dpqu@te the concentratlon of alpha-

tocdphidsitia Mtel bl y UdBie S8 %R dard: Pbmp%itidat ih Ot pridr 3HPHE ﬁ!e&nt invention uses
cp g tg unts of red wne, researchers
mix sE ftT%ra t'R é’twt‘ﬁ f "p?@e‘e‘t‘t Paneft o5 vidnir & glevyng f% dhayselection,

be attributed to the activity of quercetin and its
netabolites. Quercetin has al so been shown to enhance
the stability of erythrocytes. The present inventors
recognlzed that due to the numer ous and dlverse

o .

. e
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Furthernore, it was recogni zed that a conbi nati on of

tocopherols was required to neet the differing needs
wo@bookngilei dual s. The conbi nati on of tocopher ol BCT/8S2005/006924

necessary because sone antidxi dants are "sel ected" by

the body. For exanple, the predom nant form of vitamn

Ein the North Anmerican diet is gamma-tocopherol,
retepitipic bndi @e ©0 rrpligal fagiomds pheavie (peh alFlusheondre, ths synedgisti@gombination of
quég&g,ﬂ UGS Rl foleYBeofs PRI ROULS ﬁﬁ f'i\PQ whdg' I;lloé’l\{%&ﬁﬁam hf¥ents optimal

redom nant I0 retalns alpha- tocop er o
selsope'e “fhlcb ﬂmeﬂlfferobasqdemﬂ %ﬁ@d@'mduall ieedst ocopher ol transfer
protein has been found to regul ate the concentration

Th%Pre%ﬂ“bWéT“%%fﬂ‘}%‘F aP ‘qaﬁmtlzl‘?ef“‘lﬁ‘ti‘ai}‘e aghiity 108 herpPergticqpreetin and mixed

tocG]ﬂmDS(brﬁUnQiﬂ&l b addlmg dofmb&indathht, hel;hﬁ)teﬁhﬁﬁs ef&tacmtyetmtme@m anti-oxidants.

Onlf'I glg: otsl} 1a§>r tsgprﬁalﬁmg Qgs Lo ésos}/%} c€rﬁ énthXl%alX ac\:/gwty at{T%ut)e/:d to it as well

as salelebhcpneampomaemutmmafnmbtlmse Mhnyt #tgibatetpreveidaatpropdrigesap vitamin C,
t ;

coS50, L8l RS o, SR LBk GBI JOHLAR s o v

entaelwdel%mﬁw aﬁoaﬁvearmheor@s@sﬂhfrs A Flt@hthey épnd el vitamin C behaves as an

ant®R1SE { dvBin 1N Yr&BncBBY uibbidiekedha SREkr PhRRMiafRs drRfki-WiidhedctiSity include
needs. The, present .inventors sought to nax

natpra} gxfgets; f"ﬁlégag&pf 76 GXBF A0h EeEV TGRSt ﬁné’nﬁﬂ‘é(g"lc%?‘inﬁeaéﬁlﬂb“ed potent
antiiux:@ehid ﬂ;ﬂﬁphﬁ vietb aﬂhﬂ]ﬁibﬂﬁthe@lﬁve@m&d af fhgzlrmgél‘plﬁm&spr&fe&tlastlc lesions

ot 21018 n% 0 PCP xi.dant
in t&e gal %preetnen also sngnl 1can 1,\</1 Xntec{ th OrATi 1on o} 1ntc nFll 6Pof}]fps "Therefore, the

presging) mvcntqra mm'armi ingk pldzantsy@@glstrv |cmyblaztt10n |05 mmﬁtd tapd jisplatgd anti-oxidants

frowelllalturﬁssoé‘gééeglﬁh all %Ucr@eﬁh'aga“ng)@cﬂt toéb?flé'rélg '9(1? erHﬁQICdew]ﬁotentlators that
attri ute pr.o- oxi dant properties to vitamn .C

mcggﬁﬁééieéftﬁ&ableﬁn% “Freidagt actiuiticd tb&fe as?némsu tion netals. The

r o- OX| ertle Of Vltam .
MO g e DR P ot o Prcp b DGl cffetive amount of
twaesaore cisénditl shdvharidtsp am dolhdadihndvpuhﬁeﬂ lipofhobehayges-ralfalauencher; and an

1so%%g a9&" gr?%:c]lt 11p§¥h§1%sb)§'§£$3d192ﬁe%&%gcﬁt Qgeééixp\?%t 9%?1%% a%jl% the lipophilic
oXygen- @riml qasachenceogibingd baye an oxyenp@disa gueneber ralest of grrgtegythane¢000 Mol

Trdl&® ]ﬁfﬂvﬁl@ﬁg (TE/BraN € chk Hgyy thd ﬁlﬁﬁiﬂoﬁl@ﬁld%hfppﬁlﬁlﬁ;@x b-8dalcal quencher
anti ageni c act|V|t%,|n,V|tro and i nhi bited %8

w m&%ﬂ frehRatig ProXIdE Phygas iPHERIC iV drres peasuter &y ORAC(fl-lipo) from

thehﬁﬁénﬂ Bﬁpulaﬁort’sh basélat aGidx@iant 16rebeMhd Bygophdbioand i thiniigopkitid) bxygen-radical

quefﬁl'ner ar]g: 8ac(ii(age Ffor ex{erq%élh efqpasegfz/né n?lgyslzltclg(geal ne po?!g)é ?f the ﬁollowmg vitamin E

molegest gptet beta, é@mﬁpﬂm; wmnoef zepuetd, filesi2 znd SIglsmtoanéerols and alpha, beta,

eléméﬁd' %&hﬂé%&tﬁemm Bﬁb‘g& atileré)@u ﬁ%@rﬁacetﬁféfflg’ Gceptibid %Qﬁsl thereof, and
and m xed tocop erol s, her ad otentiators

compbngfions thereah sl lipepbilig @wee aﬂw@ qawliwr BRY thelHde oag of Ryqre gf thy following:
fladoR&!s, qua@am,tléemﬂ‘ﬂ@&empweﬁﬂ apaj;@rd Md dérVeres; ARS iphdr@RBut@ally acceptable

i.etary su th |nc des a nutritionall .
s R B RRTRE o fom e B e SR g meharies
sel@redifiool thd gdupadodsigpitig bf gaxdtobd, ploglsg Imagnoe Wy&ety hadamgiaic acid, fucose, N-
a e

ace%&étﬁs%ﬁngl I fggr:é?ﬁ%l{el%g nithe le%a)p ?)éclp %Qﬂl%ggﬁngb%h%k&tlaally acceptable
Sﬂ@ﬁémpﬁﬁﬁﬁthP%w@MV§§ﬁ radlcal quenchers conbi ned have

an oxygen-radi cal quencher value of greater than 6,000

mvbl  Trol ox(r) BRIEAVBESIRIBIIONE)F THEDRAWINGSE assay,

the |ipophobic and the Iipophilic oxygen-radica
Forgureare benplashardenstalin gohd thet feataespad bcb/lantagys ofrthelpresant iaxeetiangeference is

novi' %cq@&g d(ggllcﬁ) Y&L p]tlgl{ 815{&6 1H§: (gxl I n erth 93’3&(»&1{@%? ﬁ%uer{s.ragmn which:

e patient pop ation's ant1 oxl
FIGTh@eﬂlétm%@mA@(@raqe& Bi-dxi AR Fbglrdt@s oxygen-r adi cal

quencher are packaged for extended-rel ease, and may

i nclude one or nore of the following vitamn E

nol ecul es: al pha, beta, delta, epsilon, ganm, zeta,
eta, xil, xi2, and sigma tocopherols, and al pha, beta,
delta and gamma tocotrienols, anal ogs thereof,
pharnaceutlcally acceptable salts thereof and

I T o s " o Y Y L 1
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salts thereof, and conbi nations thereof. The

suppl ement may further include two or nore sacchari des
wa@eedosodadl from t he group consi sting of gal act oB€T/US2005/006924

gl ucose, mannose, N acetyl reuram nic acid, fucose,

Nacet yl gal act osam ne, N acetyl gl ucosam ne and xyl ose,

derivates, anal ogs ;Jhar maceutically acceptable salts
FIG 1 %F @ Hpweham of tb@@r%ﬁfﬁ@ methegd of He peesdnt inBRIIEF DESCRI PTI ON

(t(’]: THE DRAW NGS For a nore conpl ete understandi ng of
Fighd afeeeugrants bt cofpRpimths dlask gplutioneln ineQRAE (O] MeEkt axpigen) with the

OR:AII(ﬂ)‘ &]ﬂﬁﬁscbr&eﬁﬂ&ﬂsﬁf&d@tsh@m& e\ Pednahikiger, dR3E® RlthéOdandird and linoleic
nvent ion cconpanyi ng figures and

st AR e DR b rigte e BRAG o) i r ect
FI@rht alrc %‘ g?rﬁﬂ%]thgﬁg?f)ﬁ% the ’alﬂ S’i’ma?t gta%daal“d fl"ro?o%hﬁlaxgo%cgs ercent oxygen)

presen I nventi on,
Wl‘th\)\k? ﬁé@ilé (ﬂqq@ﬁcee@hwaasveremms Using NAPREO4n fnitiator, Trplex® as the standard and

1inSIBAGE@Ir FuUBRECRNespRANES B th¥\bsly Bent rstﬁcaﬂ%ggéf 1)

(fluorescence) neasurenents using AAPH an initiator,
FICTri)hreX\('d’ prapiss thd eoﬁﬁwmalbanlamxdoh ned ahﬂaaxafdn@l tr{érsample in an ORAC(0)

(pE{CGII oo&?ée%)el Q&heg) gﬁ)t(ﬁ %?%gﬂégfesl}‘}%%g xgen ! a%/\l%ﬂ as an initiator, Trolox®

as ép Etandewladtamolegtaatd@aﬁ@bréﬁcam oexgeciivelyras the oeﬁ,éﬁ:(adl):al tpgtscent
sqygen) W th the ORAC(fl) (fluorescence) neasurenents

FIG & ih g gmpipthapshovnpn snsipedant affee] of tifer sombipationest gucagetim (@ aafidig/mL and

mixeld Wgﬁieﬁbésﬁ(mlq ab$ pé/lnﬂ% feﬁ to 5a§l§ g@{é&%ytglﬁ%tba@éy &t t3%oncentrat10n of 10
ne/g 8%1‘?8 SF%S“F‘R by ﬁ'ﬁ Qﬁ%ﬁ\cg‘g I“iﬁfh%ﬁf the present inygi9pd an d t h e

I j t
RIGATR et Pl o P e bt R e Rk BB i o dugiin Q) o4 ot and
mijeg tqcpphierots, (MTD ef Sapg(ml), apd Tiolve® st apwhapidnaasded tiynied @R AC(@gimethod of the

prefnt iblddQs£scei n, respectively as the oxygen radical
targets; FIG 6 is a graph that shows an anti oxi dant

FIRRfies Eraﬂf ofttREA RO TR e I(RRe Q)CXUG}Jl%gu@t@hbfﬁ thebded fikio Bf &mlcgﬁn and mixed
MT at ){%Wﬂt as conpar ed

toc‘é"é’ﬁrﬁp‘lﬂ&% t&a%ﬁ?@ QP%‘%é‘}eﬁsuéﬁanﬁo CBNEEAL i on of 10

/. th f th .
qurgviqrﬂoﬁlgrnﬁ Sé‘A%f; é(llts Eom %At‘c xﬁé? ) S‘H‘S’R%Em%ﬁd gnm%fl EC}(('P li;?is using the
ORAffcd tethod to ineaswre ﬁmnonmnt efn)a@fy thpy derpebtrated(th) expected rasyltalline) and the
extép Af M%? deRGaPhRLOkR l(nME)i c@rﬂpa?edré? E‘?@@ﬂ% I-'EEL?JS Qﬁ(‘n dtration of the

as a con measur ed

‘q“eﬁ‘F'é%%ﬂl‘mﬁ“ﬂ\Wﬁ?qe@#’ FIG 8 is a graph of the Area Under

results_fr titrated ratio of
+16, J8 st Aa e (b B BRA ) GP R R A gf ape skin exrac

andrgpden 0@ ekactrmatbapreseametof 8% i 8¥afgierdeap 82179% ;mikddGocoPhekds, and 1.64% bush

n r f om {i o of
oSBT RSB kafst b By BB e o
FIGTT:FI 08 o fafh MBEHENEORR !
tg rgi ed the g gg{czf?g‘%ﬂsgl?sgd&?@% [ %(é J}q&drcenﬁ (Q at 5 pg/mL and

leéCftOé ergl (M) het e e peOmBehigsoeh *Pﬁé‘h?q‘ FrParaisly b A pricatration of 10
pg/ib. the expected results fromtitration of the
guercetin and m xed tocopherols; FIG 10 is a graph
FIGt hais a ghaphvsf anl(R AGEB ) dstag nieasorngRAG i) of gssayis vérais aMédoptieR dissolved
in abdnkQ3tePf 9rape skin extract and green tea extract in
the presence of 49.18% quercetin, 32.79% ni xed :
FIGt pﬁl@ﬂ'@ﬁﬁl@&ﬁin ORAL () 844 %@é&%gmlebbml olid&ht ch?tvit)mﬁ!aa/sﬁrga foPa Bfed ratio of

In extract to green tea extract Is

que%@?“zgmg%ﬁ@o I rgtip 41%01%ng? %nis’l‘]veftwmer HEER BRACGT | ) T esul ts
t
G4 % AR S BRIcE iy PSS g et Shie e et e fong feed o of

quencqbtglroetdccehttrolsrepaiusactlddyn o diffeeontaguik bisoiven: wafer tbQleteiéritimixtures;
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FIG 12 is a graph of an ORAC(fl) assay neasuring a
titration of quercetin versus a-tocopherol dissolved
w0 nooaoediene: water; FIG 13 is a graph of an ORAC(/153005/006924
assay neasuring the anti-oxddant activity nmeasured for
a fixed ratio of quercetin:a-tocopherol ratio
di ssolved in a solvent:water:detergent mxture; FIG
FIG 15 isa égraéap élﬁﬂ’f”’aﬁ thg, QRm«plpt)s ohtaingy with difigrentrgtias hpé quercetin and mixed
to@pherolgXi dant activity neasured for a fixed ratio of
quercetin :a-tocopherol ratio dissolved in two
Figi ¥6f ien graph BI@er@nhb ORAG(0) vehiiel fondifRrent raticlelf @Fagebd extract and green tea
tures; FIG 15 is a graph show ng the ORAC(0) val ues
tained with different ratios of quercetin and mni xed
FIGOIQ"Q IERA
val uggglralgH ot Sﬁé‘gﬂent S ?‘63%{82 S?S%gﬁgh‘@g(’ea& g’fgﬁgﬁud igreetinmixed
toqgphsea) agddhe eaaersefétmramw green teaexgacyraiph t hat shows t he

t he conmbi nati on of the maxi mum
FI@AC@%’%S'“?'F l’ﬁc B‘P“ICBE%‘EWQF%F“‘%H‘VTSH@“@? éb‘e seed extract
Fl G ows the three

PGS b BRp BN 30w I rr e repierriles ey P ma UiV,
resm@tl‘aqﬁ!d 20 are graphs that show the relative rel ease

profiles of quercetin by HPLC and UV/ Vis,

respect i vel y. DEIAINEDHPE (G |QINTDE INMENTIVENT| ON

Wi |l e the maki ng and using of various enbodi nents of
Whikg dheyngkingnind;ysipe of vasieusnprabodimenig o8 éhe Hrevent dnvaitiontped dsgussed in detail

belbi, i6 iUk the REprevpida Rt @Ie@)@es&ﬁ‘ alvedtiag pR)rvﬁgselﬂgny aggﬂﬁg\{lé %gentlve concepts

n l'icable i nventive concepts
oG 5 BB Y " e VD S aPTeBE S LTS BB T B EBRACBsE oussed heren
areTireeel s legiafiverf erebifid vapné sialdi :8¢ ugsiRdnVrafi@iaid a fot BRIEY the scope of the
invbddoliSt rative of specific ways to make and use the

I nvention and do not delimt the scope of t he

To |fzﬁﬂﬁeﬁ‘$ ihe ﬂnde;ggm&lﬁ%bi{ thi Qﬁv@mfoge& MRRer (ﬁtt%g Qgie ed tb%\% Terms defined

b ention, a nunber of terns are deflne
ef‘c‘fé PY5 ERFAMBISES FOTFERAY BROSTPRLY ceRsTsen ARRIANYY s}ﬁléi enrtbq uend rﬁgwant to the
presenpi@vchitiéh. Oy SlbH& 4", Siﬁi”'ahd fthe’ tahﬁno@fn%&edrtg l‘e?éf Q{}mnl} Psingular entity,

but ;{Lﬁudg Eh%lség&%aél gs\ée? W lglga spegitt ?B nglgl%tnb’iyiﬁ |u§;:d éorélihﬁgzmo%r The terminology
hergipyfi§ wspd topdeseribe eetifie cbelinpaneaifalle ialaasen, ofit thdil whgeadoes not delimit the

1nv§tﬂ§1§'e§de a%lﬁfﬁéh%tﬂ?éim?@ used for illustration. The
termnology herein is used to describe specific

Theredi |1I{V31ﬁfo§ 1sQ>faseH he pdrﬂ AL fe@(gémtlgﬁ' thad tR€ddt hat! %ﬂ&alﬁ%ﬁeﬁte@%o mutually
mt the_invention, except as outlined In
exefift ficeogiar BRELARts (2, i reatiraddhomnssperatelyn Fiyaltermoreythe art has also

gent:x’aﬂ,y m@su)qhbé d:xﬁlstbntehﬁthetrhﬁbaﬁ IixtdlrEtfﬂS]‘ thdt §s fldﬁf@la&&ﬂoﬁer(ﬁfo?e@ﬁl@ dThe present

ol B8 e BB SRR TR T R i o

Safnales@n‘glefﬁ@bawyoeﬁea@mte/d the exi stence of the radicals
indirectly, that is, using a reporter nol ecul e. The

As pirdbegip, ﬂi*eﬁ?réh ersgHiabeshirifles” is Hsed pdeafing ths mamacekariiesctommonly found

in tlid’kﬂigosﬂ&iharﬁﬂcﬁalﬁ’s&tf Q6lluSar tgl}@optr&élﬁ’sl an@ Riéhich Gty 981 e @ﬁlﬂ?%a‘ilyble through
oncurr but does so directly.

n
cien b SRR FonFRER byt hebiediEh 47 & do AT BRIy (Vlgey o o,
199¢)0istheS ¢ight) dnk @ rinaiplesse (Hi(hﬁdfmld@S VGDIMQZM)EV ef QU WQESD(BSIEE eleven) While

oveloidogl%%é‘s%&!ﬂ%deg avg %96' 8§11n8 n na?ur? 3 else el %% %l%tdfe (P%S r1mp01‘£ant toward

aval
maipfpigiag e?ﬁddmlthrmmammls lﬂabctpsn zlmsmmmmsdodehyetflscelamnec grid, fucose, N-
acet?l@!l&%sarﬁm@'l@%@[@hﬁ&ra%m@ MWHS@X &m@Lcﬂd a}agglgge(z{nh %@ lggmc acid. The

| ght nd Principles of Bi ochemstry
stru@fr sacrf thesel_@gg)?)(qra}t@tafelqvgellé‘ingv@ﬁye eg\hﬁqxxer s Biochemistry (Stryer, 1995) and the

Merck Index, 12th Edition, 1996).
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over 200 nonosacchari des have been found in nature,

these el even are believed to be inportant toward
woioahadilini ng good health in mammal s: gal act 0SePCT/US2005/006924

gl ucose, mannose, N-acetyl neuram nic acid, fucose,

Nacet yl gal act osam ne, N acetyl gl ucosam ne, xyl ose,

i duronic acid, arabinose and gl ucuronic acid. The
As Ssteﬂ i@ ¢ihl the $er@s, “tohgastﬁm(sad’cb@hysd aat ‘Gehgahsin pysheckared a(eSn@&l to describe
tho c%al&s %t sa%%amd%&ﬁﬁtq}g wo orrryoiééé{h&igs bh;ag %g)ﬁa aglg oP {n racham hydrogen
bindieg. nifor exdmplegindh i lhteg@&q; KB 3. eRdstelexmant portiony gtcgqpaqauqd herem by reference,

teadB@! MSAGHORLF 8 iondF RnilSBE: JoBsHERREds BEBmARSRrL RAIHS 1R precipitated,
saccharides that have two or nore saccharides that are

lyophilizash|oge-glain mtwemmar@@%a bRt RAMymonegiers @grah#n-e The long-chain
pol ﬁcch’arﬁes Eat &nlﬁol:h@i frAm E&@n&?ﬁ f pfaﬁt' £ &ﬂimap @cﬁﬁde@ s taught and disclosed

orate reteren t each the neth
rer (RS "B P B IR T LAY B ST e nd cvn
isoMtgaspecific chiin Gdngthher qombinatiphd thtreaf, maly e phthinédzigyd e.g., hydrolyzing the long-
0
cha O %y&éé@@dﬂe? %L%S?ocfa%%ﬁ_ ogg e(c)ﬁ@tf%tﬁ%% %F})(%l %}‘glgggﬁgg}cflg’gd& golymenzmg
lonbee iOQErPIH*tIed)OfYﬁ@nhaadQﬁar&e’éttylg ofsonpﬂlraﬁ@nsanél tpitgrgland  longer long-chain
polysatthirfees, sé%raﬁ%{gpfonga&nddo@@zlc%ﬂg’es ﬁb? reeg rblec!r&ﬁl‘aﬁ&ﬂ IFﬁL@rl-ﬁ’LC size-

urifyin ai n pol ysaccharides of
exc @%éﬁf e’fCHVIQHFIFEYHa OZLRRY- SFE W‘t"f"QBP“Ciitqlenlﬁ‘ speci f| c chal n

As l(gs.eg %ttargtﬁy g% 8}%3 glgclhcp %dﬁglgefcé%{,llg g?rﬁa ere16 Clﬁy (g_ té)cc{%%{zptxaae gelea Lﬂrcr(ﬁle to effect
delivgplofid nMwmﬁllysqucnvé amodnem@i m@eotfovbm@sthajed period of time, defined herein
as pegigyt%ﬂl%g{l thcfug @@ mlrﬁ% YhE Eﬂoﬁ f‘ gl |60§] gF [noleofﬁ)g?sqgﬁg e formulation of the

sacchari d ecting conbi nations o rter an

preteehrgéqnnwb nltjo@ﬁ%q Wkﬁf@l%a?@e hardeiined funsigmakhaes the) relggee of over 80 to 90

pertedN@s)Gn aierhu@@htma%la@mb Gi8SutddVand Boobt z 4et elcetvrelop%@t | MIBdified release
FPLC, HPLC, . siz exc usi on‘Wﬂkﬁe excl

ma: e DA Ry e et v BRI o abisgregrlps ofwptake, as
sonteedc@veld maly mevet &€ @bsorvedl by the chninal. e aivus inedifisd ckldagr dsdge ifems may be
des%};sleedd reaﬁiﬁi r esrlg:egdrf]' g_lf P % z{rf Jﬁg%?lg"{?g ttlé(’;rcf‘-:lln Ito ?CB%¥C eilgeﬁi todb%lhl tt{ee!n}éll and large
inteafines %q enticidel srp?éhntesﬂmefor toj oy thederi¢ m@etlrtqedee‘tndmaspwéher@owe of coating

mat@ﬁzﬁé"@xﬁiﬂ)r Q‘:Qag % tﬁ&n@snuﬁﬁﬁp@p dr ﬁ‘)@&lﬂ&augns flat Gn b8 e FP L long-chain
hour s USIﬂ formul at1 on of present i nventi on.

polRishridet G e fhageing e tyes d’éfCP‘ﬂ%‘t‘f“‘P{h e PG AEIdPS Ingthe long-chain
polysa@hdriibL aksnieily QMﬁffy]S@(dr@nﬁﬁlypcﬁrcﬁ&ﬁhhall@%heQfdetchﬂns of the saccharides

(e. gg\%%ylgtpc{gb %ér%{yﬁﬁg I%}%fl%r& %IP é)g gga%fhgmge%l s1zmg0the ’k{}%]chalr% 8%}ysacchar1des
poliyyerizmk longer tidng-chait pilysadcharided, beddoting wmbmht@npatstlmn argrlonger long-chain

pol g&h:ﬁﬁgs E%g@%&gﬁéféggghaﬁ%gfga%ch Fes B rgeg ae%tré@%ﬁtlgqp'}ePLC HPLC, size-

ever bé arious di f

exchigibn slsetlsiag éhrplmt?ﬁsa%ww@@ltﬁ@e prghiballikee E&ietc&vd E?}eatfrf@m@taﬂons may

be ﬁ%;tatéd ahm d@ivbredSo @lhtaakﬁs %@e&ﬂrpﬁthed [lens: 1> lgé&ioéﬁy g@hﬂcmé Yocation in the
t he snal | est i pes,

lowghﬁntefanaht[raézgmoFFedlst%}rto ttl&\t bvﬁ g lTager qen | aﬁctoglg? ?hﬁ% 1fI tEere had been no
modi@giraldisa giteetpions. t he choi ce of coatlng mat eri al s and/ or
coating thickness. Exanples of nodifications that can
Theppresvaidigvantiort hiey bomepdcicae rer o kyrdamtipra mithl @se ionglotedwsthod, techniques,
meﬁlalgca’l c@l%@@aﬂ@ OIhQFmBMﬁ&EOIP n&ﬁs‘fﬂ%ﬁ&‘l tp'a&anQg aﬁat'ﬁg na¢ fod Q®laying the

ng-c ain PO ysacc arid chem cal
lhgor f“ﬁ Pﬁﬁe’{"cﬁ‘ggé‘r‘r‘?%%]let 4/gehgap Ch@R : afrar% lt)fﬁ@plgs S sanspis inglude anima,

vegaﬁblt hﬁlyﬁ@ﬁ@ hﬁkmﬂt@smc{ &)nﬂ}matl@fcﬁj lieydodt rramoatdfg/ ctypal ﬁidkﬁ@s etc) may be
n I
appzi%dl ;Psgc%‘ﬁfﬁet‘b @E‘B‘nb% ?ﬂeq}ak lpﬁrgsor Ef‘g ét“pr ﬁ&““&h‘g‘te% S Bsfbive in the

gaspa@htysiad clnies atqbﬁsbelowebmﬁ,l bogdoesoditsblnastipbirabown b astebpteer and
| onger | ong-chain pol ysaccharides, separating the
| ong- chai n pol ysacchari des by, e.g., electroporation,
FPLC, HPLC, sizeexclusion, size-exclusion
chr omat ogr aphy, precipitation and the |ike. Extended
rel ease formul ations may be prepared and delivered so
that rel ease S accon‘pl [ shed at ~sonme gener aI I y

L T . ., = g,
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The present invention may be used alone or in
conbi nation wth one or nore nethod, techniques,
wore@kbaniienl , chem cal and ot her nodification, PCT/US2005/006924
encapsul ati on, packaging and the |ike for delaying the
rel ease of the nutrient, e.g., a capsule, a gel cap or
even a coating. ExanPIes of capsul es include ani mal,
AYEGLEABT Be terB g onglly effestive P'e@mtantjuse‘t)mﬁeﬁmthwunt that will provide a

bethdfeiaboftritiohfleffe@at red@néel il @ Snamiral. CIRIA 88eBnpleC hCoutriTRYal b&ponse to vitamin-
ss _such that part

ff hi ck
an@@rgtleéaﬁ ?ontamm ?taﬂ/bs%!@gegrien% a/flgea r}@gbxpvléng ﬁo fnﬁnélmal it shc?urld be understood
thay awgtritierially effaciivecdmofihtsl biithe aitanpitd doé inaratshilltvaly, rehiéf:tlvd@eimewme the

lac‘i'o?%ésyc%tlﬁtamgl a@ig %Lm?lf@ r}gn q(?d? wﬁ% nlé,srr%gera serce lb{)]gdrates lipids and the

term"nutritionall Ve ahount
likg areikpavn tp éffeahﬁwwlozlwéﬁndwelllqlar yiime‘wndeA autb@qneMy affeetlve amount of the anti-

oleHﬁtE bdd @E@hnd@g 18065 ® herkif SROL §)eprle£rv@ anateE levels of these critical
utr| ional response to vitamn

o RERLFE QBT i HE B O PR TPIEHB AT SISO i thse mrional
suppdamzats. Tm;s,lrmrimiﬁ marhm# iy keduigea Mﬁ?ﬁlﬁﬁﬂr@ﬁ]g oft Vi@ins and mlnerals present
in ?né{%lé(![l‘ grjfl(%rﬂ@ %nl\éthg maen’(fntlalrl\é/ngl g%]?}flg F gmeu%agg:&%x!ségmﬁ HEVIFW and minerals
Pre@?ntalrﬂlf@s@éﬁﬁfmalammmo aci d, vi tam n-C, iron, iodine,

vitamns, mnerals, carbohydrates l'ipids and the like
Asgpsed Rasgituhe Gntigidapy refery 4¢ é'tyO'gPI@allle thatcHelord pruprewents the oxidation of an

oxidizatsld fafgBtSmoldulUAbdidxidamahdt By: %Eécv@rf‘gtdg\ﬁﬁ)k%mm;np&ftant fctive free radicals
oxi dants and sac di scl osed herein serve

chari des
or Bl et e ror et S-on eIy BTE: Brophasmemiie, and slkoxy
pr Wmtltlg cakenadical ntgion;ror taglytitaBt coberting (i@ free FaditdNBR BthbAY8dctive oxygen

spe%hﬁgtlél%tlélsglﬁgr?lk@ g% e%élﬁ%lrlcgngﬁrte §(t3ntt]3rea 1r Flgfdscfwrgtog)gwEﬁsesngglhpld (lipophilic
or psthebic) antinxidente LAnd (2) pareroly @ipephotis baimidrphitiviantivviena) SExamples of
llplﬂ raﬁt&ﬁ%nté fhcﬂ@é bitesle m%@ to, @ﬂ&&@ﬁi‘; (J‘%mﬂ@ln Qayan[h?nqﬁ cryptoxanthln

| art cul ar Pro ile of vita s and
YC%‘F&% Srerorehe and -esreirned rdfch prsdocain irhecorelipid, eeepatimensiand tocopherols

(e.g. hdtathiari, Ia@c)@lod&l‘d] Y- tb@)ﬁ)ﬁfﬁ‘(ﬂ dn@ Sa&%pHERJI)thhbl? ark MRbte IRl tAY Sterface of the

lioi®" S N€;: 3L dati on n_oxidi zabl e target
1p19 ﬁo&gﬁﬁ%ﬂt {1 reo:tg(nlm S AFg Y ?mlgyg gc&lgR},eﬁrﬁil Ff:ém)ﬂ ]&h‘&l&feé and fat -soluble
polynipesls et quersaidnt: | Erempleee agamiicantisxidunts dichee, bueae hotVignited to, ascorbic

acidaGe anglgﬁ%ﬁrﬁ “4efh cgoa'sco%c aci W acrﬁlﬁxa_ 1tsporxlzilzey {'ol‘m gallantom bilirubin,

per oxyni rlte
alb‘g’i’? @%%Wtaaat cad ‘Yaéqfﬁ%ltllrlt)wlypé?notsaml aymt@catnb ywhixbrherer ighragfinity to the
photphelifid @embradts,GdkahesAhdstbeyhfidicd. | VE OXygen species to a
| ess reactive species. Antioxidants are generally
A coinmprdeubed method faodadcaipabesrelafive)leviels PF 6kyfdn rBAEIY dnd Qntlemdant capac1ty is

the BX%Q RQR& F %E&cg %?aggyn@rﬂﬁ assgf(i%,b? 3%1%3#“? F}'Bf gsofgls the ant1 oxidant

valugig WW‘F W@‘?Cﬂm@i meheyring the cffee ofigt oxlygamirgddel ¢mpe.g., a fluorescent or other

deteQﬁBl@hﬁfé@dléj haf Baydof ’makl Whi&e, gogdetgr)éar%mxnlatmn by the particular oxygen radical.
oxanthrn ene, a-carotene, nd

Gengifi PR ARPIIOHER 2 b et el iEstDRerdbieg the amount of a free

radlcar]),n:pa)rzk sEpRioxidg Pela hanCaQEE Feadtve (nﬁjggm spedlést ﬁeﬂ J& hydrogen perﬁmde may be
her ol

seergr 5 F%%g omﬁg{e(?l tg gat gam?)% \g1tr82rted[ th |t}fepanam863rx|1b Aep ”séﬁtfol sample).
Howget, thegei md;regtsm(tbodg monmvlt tagrchangy, inr ationidaht st@ddvih Qh lifidtnediary (e.g.,
ﬂuoR:@Jem B?ﬁﬁaerﬂlﬂg (B @'&5} %8]‘) %IHS%I‘CHQ’JI%QP eargsoum% d tihg the eé’fc&td)é the radical on

querce agueous antlox
the 'Btrfme&rae/ hptrug rFﬂtCtl@doftﬂtf relative davili of oxiddnth aadh ehti-dxadantx.i Conzreld for these

assaf Odréknowd @B EHtARSS Of @dygen@gclillgll geln%ﬂofé aﬂ&:krg)lwﬂ Qgttdxtﬁnts that are measured

al | antoi n brlirubin, albumn and

Emduw?ﬁﬁ%ﬂgfégﬁghmﬁPSFSsoIuble pol yphenol s such as

cat echins, which have high affinity to the

phosphol i pi d nmenbr anes, isoflavones and procyani dins.

A commonly used nmethod for detecting the relative

| evel s of oxygen radicals and anti-oxidant capacity is

the Oxygen Radical Absorbance Capacity (ORAC) assay.

In knomn CPM(>type assays, the ant|-OX|dant vaIue 'S

o, o o Y Y e o o
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radi cal, such as superoxide, or a non-radical reactive
oxygen species, such as hydrogen peroxi de, nay be seen
wo moshsieanpl e, conpared with a sanpl e unt r eat BsOr/ws1005/006924
the antioxidant (i.e., contizol sanple). However, these
i ndirect nethods nonitor the change in antioxi dant
status via an internediary (e.g., fluorescein,
As lusqdhhetede thet thmi reg badRia)”, refetsao molveaesucoedinivigtah leadt @ne unpaired electron.
Mo@tsrﬁ&iggﬁIeL Qghtiub Q;entnnxgbeg Bfeé:i% ers mQhJuagok/ﬁlalt b3 tnlar?nally include shared
ternmedi ary PPle reflection of ere
ele@@vellalrsaf Cl@x\raemt‘ sichrbqndarmdnm|tmﬁ<tpgratecfmqtrp@¢a§ ﬁf@h with an unpaired

ele&}a,ﬁ 38 PSS 8 Faikl eneamﬁg NGRS RIS He fele&?ﬁ&'aﬂ? Rharged or neutral, are
radi cal generators and_known antioxidants that are

highlx Zeiive &n‘%\\‘fﬂallﬁé‘ﬁf‘ led s Frep gndicals carphinerHid aog Afothe or Akt ptqmg that have

unﬂﬁ&d&ﬁlld&tmﬁshﬁl fegotiBhs Withdfadt adletalds, frécrh@eats thyOo IBth@@eItheis own electronic

R T TN MLAC T I ——

Free ouditad rhaib omasomsoaraaparticularic | impetagth &r detompesdion oof phbtarges at high

temg: gﬁ%@gﬁd Qlf zl?gﬁ]dﬁn H&%H}Q 1d£ fréce &ﬁfe?& gref dsggnmble for damage
I cal s, an unpalre ec ron (1rn a

tlsstleé alﬂgpt pxﬁqra(v&l'pt @g@c prrdowggzmg Fadiation 35 jgeagrate frgs ragisals. Free radicals are

gerRaRE hif & %&dd}(ry Clet BeskiRlivdBsboRdm. AL &cbbs ghfréé rﬁcﬁ@h%tc'aly Everwhelm the
d usual | E{ee radi cal s gonblne

natla'glé)r (ﬁﬁ:at/ﬁn \ﬁﬁﬁjtaﬁsugfr@ﬁgc ‘.Hlal[taSﬁ é'\i}%laslﬁ,rﬁg P?rg)adase Vlvzlrce radicals such as
hydedget parowid:. (HL(D]Z) hedreiyll esdralviHON, mﬂgteaciygmiﬂ‘@zmuh;gsqxldé fagien radical (07),
mtr{c?ogﬁ%?{ljd?cea {]‘YO)t erg Iwﬁ%hc% emaagdéer%my@frgm(;& g!(:)a%obrc]: irtl Sithcr the lipid or
aqm@a@pmmrtrrwm@t h%ﬁlondﬁnéeurhe%s Creeatitmigs & aidal, rselewinmt padyphenols) may
redide@Rsd kg al chain reactions are particularly

i nportant in deconposition of substances at high

As h@ﬂmelrem the epsra@nqtpidrtompdryrw irgfak it Ebmpbihdt Bt mayychc or acyclic long-
ar e regﬁt ible,for

chaﬂ aélglefégg ({_%:grt%onslﬂnil 5\” 8‘rV§?VCF i as aétl){ &c1flsoﬂc%l'1o§gan%nes amino alcohols
andr aldé¢heytigson Farl kexagppiee rcammor rlipels rladud;afasy aeidg efatsa phasphadipids, steroids,
. . d

elcﬁéﬁaﬁ,wgﬁnﬁiﬁgglﬁgg gg&g{ﬁ ?S{o}e{lgqlg)fdg Iﬁ‘%)é ?é g&l@aﬁ)ﬁglbs&%ﬁd 1nto two groups,

S can ove
the simpleripids eed thp eeeniextlipids, gy ghesrides oh fatsnd aife FaggX inele esters of glycerol,

waxdh Wa@@%ste@ at BhA&Rin aRBRbIPSH Q%iodﬁ%ﬁ:h é\E El@ﬁstét@ﬂén@ %}g§sterol Complex
I OXy

uch r er oxi adi
iga OS] Rt GOORRY B o SUBYM EUp el bR HEv AN g hei. siveolipids
(caib@ryfidate comthihing ligidd),ded sphthpapids (Hdhgosipesamraitingnipidi)c al
(ROO), peroxynitrite (ONOO ) can be in either the
As Disep hegeinrtheterue’ding” oolvics fatnerfatdike frpstarsrs. dJdnterm istdesogpti\s rather than a
cheﬁlﬁzagname\éhéhaﬂlp%enpo%ﬁ)o dra?eel ﬁﬂlldy Hﬁklu&%)éﬁﬁ‘t? ﬂ%l %gteeratty acids and

reduce these fects. used herein, the phrase
glyeerqly 1‘6"‘% M5 rﬁhﬂs‘@h‘thp‘dﬁ’e?eé"rbé"“%% SORPb AR §te‘1°’r§a(f e-h ghipdesterol, ergostrol).
Llpﬁly 6dni ¥e aQlirg@ &Y Slidatiol BRYEINALIRarAdnsPUBA hsCaulbyidht@da AN QLA herdHl, the term
o R 5 0, £ g by Bt P Blon v o
hydcmarmnncﬂamp o€l fatty nciduidkey firatehgth acd dedatibmbistes. Generally, fatty acids have a
neg?h@@%ﬂ%g%pﬂeo‘jt\ﬁﬁnt(géﬁez{t%ed%rb ngl %gdga%\gl dn‘tr;h;/l” cgiz r»]\’g,rggldftermmes the water
solubjlifs aridfamphiipathie eharagisrigiico afpbe faithacidi leeéamnlep faig 3%1¢Fdaf‘i ¢ranponents of
the Fmoﬁﬂxdg Rt Rde glog?lcal trr[ehlg}a}rf&e{ﬁfg? hith afedb& 18 Bt6ke Qhérgy inside cells,

atty acid esters o ycerol, waxes, fatty acid

or g ptRoTRE Tt dhige EH&#SH%&} it hessie e e phPhiek” seders to any of the
class bDésesd cerpﬁbspmd a6t gasinelndd at 10 R 69¢hd fopbwiisg sidkSgroghs:, a fatty acid, an

S |des or phosphol i pids (phosphorous
alCO%mgaFdaglgo eg?us 85) gl ycol i pids (carbohydrate

t I ng ids) . «gnd | 1 [
As GQARL Y g W f% or <A Géfgpkcﬂ%e(lﬁfﬁhéj?lﬁ/ge?ﬁg%t%g%? 5 acids, e, the
monoagylglrerel. fdafﬁglmeroﬂ amd ripgiglisempk foapr ety rsist & rlalwesldes refer to those

descriptive rather than a chem cal nane such as

protein or carbohydrate. Lipids include true fats

(i.e., esters of fatty acids and glycerol), |ipoids

(i.e., phOSph0|IpIdS cerebr03|des maxes) and sterols

- oy

o o o o o,
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hydr ocarbon chains of fatty acids vary in |ength and
oxi dation states. Cenerally, fatty acids have a
woegabveael y charged portion (e.g., at the carbpgypUS2005/006924
end), and a "tail" portioni3which determ nes the water
solubility and anphi pathic characteristics of the
fatk% acid. For exanple, fatty acids are conponents of
h

mPIEENIES  ah W iF | BPiraly hebprepch candd entively| dydrertiobire riiss arrdgced  molecules.
Mam)acf)@lﬁ:pndmh lafid diadygslydereids hr@ nfetaBHIR iBRRTedMtel ﬂlsbfgﬁ)hGI%I(l Synthesis, while

sporting fat in he bl Qodstream  As use
tnglécerlges tgr{rﬁtﬂe {%?m%ecu %b%%\lsie fogtors %}Frg}cgl cpeag)alﬁ? wafer frppe compact state.
Agisgd éleFG‘" ths tterms’ ‘faifsolplsie)wp:hmns Oefal@ltd, d é’],atorﬂnﬁﬁ| fercholuBl _vitamins include
v1t|a1§§ﬁ§\) 88&‘109 fVl%Hlﬁl IS &l gl Q'}Mnlplg D3 I( %gleccﬁc?tu x% %{Liﬁg 1tar%1cnll gﬁgd the like.

an al cohol a ni tro enous pase.
Ad @de hekedd, " th® rphrageat I$p1d raﬁtfo%fﬁntt &hﬁ{}y cgf “l@h:le I‘F’O¥19§1E capac1ty are used

€ nonoa

%Mt aci d y
1nt8rcéﬂ9§<fa8]|y)§e etst élﬁednqafqreé]tew qj pg,t@é*d@t}t alplbt,yrqgsn@g refnythe ypld compartment of
a samplds As 'ﬁEddgiegeChethle @Eﬁsef Qﬁ@()ustaﬁtl&xmaﬁt%@\ll@c B €udoliadnti&Ni@int capacity”

aré’]n?sgcs {n@rihrxrn[ﬁ%gﬁr %1% re li\)B 2}8%2"8"’3%@2%? H{é‘g’“g‘%ﬂ gblllt)’ agsmg from the aqueous

cogibamenigifipcamplde s ased heeinathe lphesed Nétarabakicahtestiviy” or “total antioxidant
bigeRRAst RN %
Caﬁat%&m)l eSC U ersc : Eéa‘&@iﬂpi reﬁe‘ﬁ"ég t]h(,e mgars r%rpée(ngcf]angomdalnp aebrp&g %R)smg from both
mﬁ”?%?@%ﬁ%@“@@@@“Oébﬁﬁﬁbt state As used herein, the
AshEIm “fat - %fmle\ntamns refers to, e.g., common
560 ATt AMUPRYS FoTRRaimenty rfesihg pomipn ef efflidghmple that does not
int&fadt sith rlhe[llp(c\ﬁ/:oglpartﬁwnt a]'l‘iel’éql%us(cﬁﬂlﬁalr&féﬁ‘ atih®s Qioioklc fluid samples such as
blo}{%tp@zmng slgtl*uglr g&gn%er%a)r(all tﬂgl t‘i"W‘ftV fﬁs bq’ 1nterr§t1r51ia10({ (1 lymphatlc fluid and
syngwpl, B3d.- feon exagmisalbe @gu%oua pemmst@dnt iofiy Bnid hﬂlﬂ}:@fﬁbﬂ 3 safifl may include not

onlly ﬂ"flequlti goﬁlb@mﬁﬁaﬁcﬂSQMOOthasa&Eﬂ ﬁfé{vg@tclo§?ndl 1% (t:ethRgged to remove the

ar ment
bloﬁé é&dsh@fjeql%tmgt ﬁl%meﬁ‘ﬁ‘r égtealﬁoaath@owglpatmdi; @yﬂhdﬁihpr otedrtsi v.g4 plbumin and
globulin3;2itilRdiss; caRinic)XindR Ao I GluirYive SpfhidS86hials, such as amino acids and

LT e —

bwgqu@rmmmungﬁodaleszampdnd iroMysmals &abuR R o€ iwhkte ﬁr&ﬁct@,ﬁﬁ@l&e urea, uric acid,
xantHirf! @tjeatﬁﬂlt:' Qkifla Bl ]iﬁ%t dn¥d 5 Y oo Bllat OE% ce antolur?tx ggais‘ﬁesuch as oxygen

capacity" are used er changea y an
andgathop [didridet The flist sample d’éﬁxtalsakhela nop lmlogcmah garrfpﬂeo florlxsgrhple, chemical

forthlfl&ions, Meﬁ@&n@ﬂﬁ@cﬁb‘ Sr RO hb@RE R4 co@né@%dﬁcts As used
hereln t he phrase "aqueous conpartnent" refers the
As p@dthe@rm dk ta'mf ‘fshthpie”SrafEf.’s| tﬁ atlh]afd AARE El@lbglbdqtsﬁﬁ@@tor Wishify biological

I artment . ueo rtmen
samltplr%gfl dg&) %GD Ak ca;FI €, Igcalera e % g’%& @P %qnsratar (ﬁg ad Illlaophlhc free
radiggd rgemra“fre@@s hycireplelbwr fige rsgicah genefatan) ahd camde détbaeds dsttigdhe (ORAC(0))
detdcf(ﬂ? @ﬁ(ﬁﬁlétﬁdda(!f the [Hésgnt &%H‘Eﬂﬂatﬁuﬁ Lg idal Laq'l ?en nclsu}ﬁ? %\(/% l1001;1,I ple}sgxa serum,

I Faor exanpl e, agueo
Cer%b’é?ﬁﬁ“é‘ SritHrigg ag’é’r"%ﬂ%ymﬁﬁé#l&}@ mﬁitsymvliay flyifie Solidchidlebical samples

1nclpm=[ &g Qﬂtﬁsﬁbat:ellﬁ aidRie B81uad, FiRdd Blsoad shﬁe?nagﬁﬁ rbr%l/énq)\eﬁgnst (gr extracts) of
ntrif enove the bl ood cell

el t“%’?‘ﬁ%‘% e eﬁ’f‘s?ampg%iq“dr@@%m&w legdirhBmRlss ity ahgmical soution
syntpq:t@tcemppgltloe agd food| md’lhew’ld tl@|t@hkl| relagve GRLA(BP dh(ﬁ‘SjRAC(o) refer to

e W " 1 n C rI{ntI[ yeo or n0| o():( mat er |
the EREXAGE Wit heTOHY B el oy bl ol A TRt S i iliter. A

such as am no acl ucose;
negadiye [yalge ORdGi(@inveflests| lowsi relfécal guﬁnﬁlanegthph ¢sphbtiasd with a blank which
indi&gds @iaumonﬁ)@&ﬁ&ﬁh Y Po- oQide@rlQO Ql‘fflsé‘:&nt tH&?ng% e H} déltlglg rAffer t}’han acting as
anaz%&c and iron; small anounts duct S, suc

Hiox{gpng ¥a, uric aC|d xant hi ne, creatlnlne creatlne,

bil e pignments and annnnia; and trace anmounts of gases

such as oxygen and carbon di oxide. The fluid sanple

may al so be a non-biol ogi cal sanmple, for exanple,

chem cal formulations, synthetic conpositions, or food

products and cosnetic products. As used herein, the

term"sanple"” refers to a liquid or fluid biologica

sanple or a SO|Id blologlcal sanple in which free

o o o,
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QA N R R g élpwﬁr: Gremeles st

detector and nethod of the present invention.
Bi ol ogi cal sanples include, e.g., blood, plasng,
wa@ esodnyeieer ebral spinal fluid, urine, ammi oti cpdT/uUsTN5/006924
interstital fluid, and synavial fluid. Solid
bi ol ogi cal sanples include, e.g., a tissue, cells,
tissue culture, fixed cells, cell supernatants, or
As @3é@ Rerpig,rthd hises(* ‘Qardlcel)geiimdrs or “eddichl isigiater” are ugl 1lhternlat1geelﬁly and refer to
an a%e%htcgm}%u%@ Eg rrﬁ%cl:eg{llg’ Qh t lE) odllilcgegsfreg ?{hncgl ol 'ﬂ%l r%gical gt%rqgi)atoqsls capable of
prodweihgffrso dadicAls alis @dashred éqwi, f0t brempbﬂfm léwebéllt a‘{hIIOhemf@@N@te pr' oxidizable

1ndﬁ51grs SRS wit! & BLe hdcaihs progile a\WRhdEable W UG LR output Examples of
nmeasured by equival ence to mcro-noles of Trol ox(r)

radislrgeRaraigTt BEIUAS: PR PAOrredical genpraigEy VRieh e PaRPOEsAEEbYroduce a flux of free
radlc8f laB & kol L SShstaCtae Al ExAmpIBL bf 049 raditdl \gbﬁe)’atdrh &ﬁlu@@teégl nEd-azobis(4-

el iaait = oo MG AN ph 2 spb P EE sy Bl bR e,

azortad-ieebutytnliteila, aE’t-alzmgs @smeghylppapribone) daAMPRAsndI3 Zehzbiés-@tamidinopropane),
2 2t 5&%59 9§1§t§¥1 2r ﬁ]hdagﬁin- )@%gﬁlgﬁqhé/?rgghlor{dgq}oﬁ aalscom’u z}cidaaBQ Fnetal ions.

erc angea t o an agent

As QJQJEP&%Q i ¢ sﬂﬂk&’c \'gf&s w"% W;@dMgﬁ;%nf I e fe%'s@lﬁée? 1nc-|._1hé:§ e.g., fish,

radi cal generator is cap rodu0|ug h(Lrjlee & .
xparg I’O@ é)pan pnma €S

sucﬁhs Nﬂﬂh@hzea{ﬁnki@lﬂeﬂ@ﬁi &d@donkoyl sﬂéc?e@;kﬂarﬁl anﬂﬁiﬂm&loisf‘catﬂa, Rheep, pigs, goats
and rﬁgé €% ?%{qustéc rgamraa %e Sélf%l{ gsgdloésadl & psu abo. gxgr an1mealg§ i ud}ng aodentF such as mice,
ratsyed @niataopigs, pmictheitle, Begerm dagonot detiotsad pagenlelr zeor s¢x. Thus, adult and

nevyﬂagl%nggcﬁs as Ei%ﬂfiés Lhalr RLOGUEHa aré 1Ménd9(i tolbk Eered.

at a known constant rate. anp es orf azo
As (REh&ah, RERRESRE fadlcMGhddEed Bsotder” rzfe.% t6 %@Qlo@ké‘l -condition of from the

progl?céono%éod éf(éoelgls g)’et@?%%%e&%n%%%#ﬁr 1 e tfm( M%d’lcal associated disorder”

inchZa -pbﬂhﬂegleid) bmfssy\k']mrd' daimage, fraty fee Iad_'iailn @®ntributes to the pathology of the disease

stat% (ér wltler adrm Jé rz%rc])gt ??']o%%ﬁ%dp a1, iff} gitor (e.g., desferrioxamine), scavenger (e.g.,

toc@)hgr'ol, glzx@t}ncglf:)g of @tqlmt (oygl. SPD; mtd@z)(ﬂr(; shogn to produce a detectable benefit by
dedéa§1% s‘i’tﬁ%ﬁﬂs %J?éé%@&ﬁﬂ%@aﬁ og Spov&lﬁlg ebhe%&gﬁlhé @lmﬁ:gtl' Bénéﬂsdm protecting or

tal 1o0ns. used herein, ECt refers
preéqug;ng the ipﬁ@ol@gu@é e mExqmelest <g rfﬁ:]e §i‘,%(jab el§oriieﬁ§: nglyges butearc-g*;l not limited to,
1sclfeh1$(hepeﬁﬁﬁ6fﬂhjﬁry fnﬂﬁﬁlﬂrﬂit&? ,dls@sésd@stemESQﬁE &ytdl&ﬁht&sﬁﬁnﬂ'dckrﬁxal infarction,

es inc human
srRhe et R RS S TR dog: B e A3t distae g ! GReeses (e
rhefiraatond santhritgs, Sliabeted), amaracdt foin@tiors rvee-pelatqm g@qulag o&keaneatiah, Alzheimer’s
g

aisfi94 i, IRPTSIC oIRIE LG, Bitn A0 0Reoh, SBdcSied cell apoptoss and
radjefQnssickpRgs- gui nea plgs and the I|ke The tern1does not

denote a partjcul ar
As HEHBBFiFr U efleat'vagtf%wferago t?eelf‘(%%fsdameeﬁ@méﬁed %Pegerffee radicals
in £ ﬁil’ijil:te Than&el di’ﬂd%ﬁid@dieb@ldsb&l E@Wﬁﬁt&éach%o%ﬁdspbk@é’s&k‘d’lcreatcd and then
1na<f't1vate(P tt]%aﬁtleqmdarllts: ! glg K d?l}e lg%a ug Cal? se d cfj P]ts Per z?lr(e) :jﬁ‘é tused ﬁer?m the term
“degiatiamy poédwnete’t o elase to erddatied state Awl axglgtivetstreseiare, usechinterchangeably and
rcferftor ae&al{g@m tﬁ@intl@)ﬁ&‘a(ﬂpécﬁ%%f g Ea%ﬂ)'fed %e cHaﬂé‘el 1#97&&3&1% state can be an increase,

pat hol ogi cal states where E fromfree radicals
decgeaist plevatRned depyession OEeﬁtlﬁ@ﬁegw& y froe adpereprasnalivaiue, Fejrexample, an

inch8T &1 dkcrdshd dFi Skibaddnd ActBfty an fikie Bpid agblp@tmdnt RF R §adiple, the aqueous

esferrlo aven er co eroI,
"éq i pfge o5 DR g an@équgo Gt PSP o
As useg Mm Qhﬁr odu ﬁz?méacegtlectal C:}cgeb Elc seﬁp %F hc mﬁﬁengselg 55%%?0 d@&nbe those salts
synp?oﬂs, I'ncreasi ng 'va
thatchedt, wéthin Bleecopt pisowsl mdg@mlelﬂdgmgnt; qqltquﬂﬁpg@p innep Q;leth the tissues of humans
preventing the pathol ogical state. Exanples of free
radi cal disorders include, but are not Iimted to,
i schem ¢ reperfusion injury, inflammtory di seases,
system c | upus erythematosis, nyocardial infarction,
stroke traunatlc henDrrhage spinal cord traumg,

I T Y o o o o I T
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As used herein, the term"oxidative stress" refers to
the |l evel of damage produced by oxygen free radicals
WO 200a/0ga1bj ect . The | evel of damage depends on hOWUFAS$/006924
reacti ve oxygen species arascreated and then
i nactivated by antioxidants as well as the |ocation
and speed of repair. As used herein, the term
and JpaGT apimabywithgpt undua tpxigiey: irmifation ellgngis despepsoaiddiastiky endstratommensurate

wii e Q¥rlabla binéBt/ sk kRS S PRInBaceiREllyl 0B 01D Y & Rlei- km in the art (see e.g.,
he antioxi dant activity of

er to
5.1 Bt <o, A P SR e T4 i P PR Gt Pepw i hetin by eference.
Sultﬂm’( sits @y be qirepaee, duﬁﬂge&hatﬂnﬁlrhs@eftloﬁl Qﬁd @Sﬁic@tﬁbnocff the compounds of the

mv@%dn%f‘ kegﬁgt%ly%g tréagtkntg E ga&e gxrncgtgg é”tg SUI%B{ 8;ﬁaalg ﬁ(fld Igcpresentanve acid
ad@@‘?"i Sﬂtstlycl‘qu, buhase hgt pmdecbtg Apstd adgpate, dginae, seatp] aparthta, &)enzoate benzene
sul@ﬁh’t@ OUgsuFREP A4 RNt ca%h&atg' argﬁjnﬁmr o{ullﬂ)rﬁlteb Of; Elu&ggtﬁl I eyce:rophosphatc

agueous coggartmant of the sa

he’f‘ﬁ%‘ af"'er ASPIAPRLS ndeBlRafce afumpraise c Bydroshiprdes ahxdmbaﬁm@dﬁehydrowdldc 2-
hytﬂrui)feihmtllﬁonhts (:5@6bnite), IREE |nlﬂa%afeh (ﬂﬁeﬁlal&a kii®ndtd) aﬁlccﬁ%ﬁe 2 -naphthalene

t of sound d sui tab
st G pSRAE, Brot e e e BTN AN Feh popionat
sucamptpmbjgatw thihgatate, plthsphatepgliitainity, bicatbbnated pitddiene allfodt€dind undecanoate.
Exglﬁﬁ&%%%lcalﬂ ogteH?olltzllnhx?g &&a‘?}{a? aré g%g%p S&a‘ie%%%r&%qents include: lower alkyl

reasonabl e bene ceu
halidet: Gpsthiyb | sghys grapyl, andebupd| chloigrsyprothidest #nd iadides); sle&y}esugfates (dimethyl,

diefhyl, Mbu@ﬁ‘ﬁrﬁledlar@tl sﬂk‘ates) \ﬂongPﬁfi‘J Hﬁi@@s%é&ﬁllaugﬁl rﬁ?{s@? and1§ga7)’l chlorides,

eva |ncorporated herei n erence
oroaHeE 5] 59851 Ry "B Bl 818 TRy OMeD] e ke Examples of
acifisstbataay e eajplﬂ)yﬂﬂtblff)mrcﬂiahﬂidelﬂfzallbh&:eﬁt@m%m d&dith shifEnclude inorganic

n b
am?sng g t Hld(?&hl%{lfﬁ a o ugrog B%lec %‘rdg a urlc %, (gandﬁgﬁﬁpg%rgrﬂcgt qne éuch organic
acigfeds @xahig d¢idinepteicsaid, suckiniclacid end Chmt a@d. eBnywtaddiiiion dakedcah @lso be prepared

in ﬁ@leduﬁﬁﬁ thee}glhlpﬂlﬂlonaalng ﬂl‘?ﬁc@t’lon (Lftal})@t)ﬁgz%ng%&g]ﬂot'ﬁ%s c{lsclosed herein with a

benzoat e, benzene sul onat e, i sul

suifable BesG suihers theybydrasideswartopmia piebicagiogite b ah@naceutwally acceptable metal

catlgh ymﬂmﬁﬁﬁﬁfbaﬁﬁorghﬂ'ﬂrﬁﬂw akéhdarh %p&ﬁlﬁ@@&ﬁrlg b%%ﬁl%ﬁtc@lig acceptable
I ol o4l de

e, hyd orid
saltﬁ "{c}?g?( Vot anns?ﬁ F‘F‘é??a&o ¢ f’%s%ﬁ‘?do‘ﬁ‘aa?g;‘ mTt%l%P%lﬁ Kalingeprihomeals such as
llthwm; h’emam,smtfﬁssnlat eglcinmc ohgmegte, and -daghinn ahlenend the like and nontoxic
slfonak eoni@xal gt e I te .pectinate. per
quater Sﬁ}gnyl p%lpl g'«lﬁlgt eamlgél’ic :‘Hg%ogg p11|’1cl ngt eammrrio upl‘lg Ong?r%mcﬂltqy?dmmomum
te“%@?%f“ém tn&‘iht/lla’a{“émuffl’hfilme%ndmv@lunp hmsﬁthmr@nonlum triethylammonium,

diet@y1bth A6 E , an8 'eﬁ'aﬁlﬁrhﬁ&ﬁﬁlﬁ amBrel Fhdie n@th@r%;ﬁr@s@ﬁ&tﬁ/e %{'Hamc amines useful for
ndeca en-cont al ni ng

n of basic nitro
the (PEEIEE F RisE 20 Telscnelie b G A am NG GsHesnglgrine, piveidne
pipéraniverandthkijte. hal i des (nmet hyl, ethyl, propyl, and butyl
chlorides, brom des and iodides); diaIkyI sulfates
As Yisdd hrasgii e terghi "pothntiate” gfeputd yhe @meprechiganmytat eﬁtuﬂlfeaﬂl)eﬂ)mdlrcctly to increase
or dnPaes &b §<’:tf\‘/1t§7I @% ﬂhg ﬂﬁop@x%&y 9(%51’11!: ’arg% clé Fs of thelpr?s&nt Imventlon One

st earyl lorid
such, ppterfater ’(Sk}’éﬁ’zly’i C’a‘}‘mc}’p‘ﬁ@’r%f WFaCBYWfdé@F ahﬂjantlfveldhntk@d may itself

havEM@ﬁﬁﬂaﬁlSan@cfxm&ﬁﬂ adﬁwiyh"ﬁ{e PRRYxidRBt ﬁgﬁhgy 86 ifaRinf @ h4Ve been observed in the
tic cceg@able aci.d addition salts

pre@nceI i dan31 lprLm %% gt g1 Hopgatiaters %f antl'ﬂﬁ}eﬁnb?‘ﬂtﬂ"‘&f 1p@u<§@iatﬁral extracts, such as
grafig\sehd@hiraghand gaeen tka esttietp Hul bmeCstlﬂgl,l gﬂeeamsd eplh&&la I}b@ﬂém@nﬁﬂut&cm activity

Qxa
VY ERL G AR e R sonl R o ) P enimal el
As gigh the|pgtsntiseor sﬁl@mre@ﬁene@mglmxthnge punidied armlabolated anti-oxidants from
natuka$ quﬁ,‘eé Qith @:ﬂﬂlefé&fd afnh fn@geh Q)@op(ﬂgrol@m i -oxidant c ompou nds

di scl osed herein with a suitable base such as the

hydr oxi de, carbonate or bicarbonate of a

phar maceuti cal ly acceptable netal cation or with

anmoni a or an organic primary, secondary or tertiary

am ne. Pharmaceutically acceptable salts include, but

are not limted to, cations based on alkali netals or

alkallne earth netals such as I|th|un1 sodlum

I o
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the formati on of base addition salts include
et hyl enedi am ne, et hanol am ne, di et hanol am ne,
wEependdsne, piperazine and the like. As used PEI/E$2005/006924
the term"potentiate"” refené to one or nore agent that
act directly or indirectly to increase or enhance the
activity of the |ipophobic and/or |ipophilic
As auisddi hepeli dﬂmmof‘glydmeutﬁﬁmlem ‘iglw@mtriemh refén® @uplex carbohydrates or
sath%;i(?es rasfngpl% Iﬁuéars tE) _aéex Is;§the§1éed alrr1] CII%YC gl%;[: asftge l?chre%%%'t 1101\/ ﬁleeblochemlcal
synthegih pf varigng classesi dfxdothamnication japd signal Tlrvéecm%ﬂiétxm@bam free in interstitial

celRfaPRGHL éc%% AfcelViotcAM dthnfanRa¥R (h,-e %toﬁgéeérb’\ﬁtq fictrd BE), or constitute the
moEresence of transition netals her potentiators of

FHaT-cofigsRHen compricipg {pei ?fc*}‘%i’épésﬂﬁ%‘f‘% fnalec‘lé‘?taFté"étt/ oF cell ppmbranes (ie.,

recébor §ife8 16n-GMEFHriRKANhASE, hntidslc YeRBBatbfAan@kt iRt . | n one

study, green tea exhi bited potent antimnutagenic
As aeti ihereinythé ferm tphﬁorﬁlﬂdloharh’hbrbiph)e@utrl&a’t” dfared ogurBliytsythesized molecules

0 [ .ani .

fouﬁ@ glbl ne %ga[ﬂts tnzh Uee groﬁ)&cg{' % ?o%?or he é)naﬁtz gC g&gr %ﬂgs%% ;gm’J]arlly have
ant@ylﬁ@nt dteg-eadicplt slqaweh@r pmlr\rltrai wigroavidert ggvily. e fhean mplegytds dewpplisd through
dlega%%ﬂw&{a%n e Yn& S mathe tﬁlaﬁtstlsg}ég raﬁ@gu’e Mo MndtheXRa in seed coats and

t ocopherol s. As used herein, the t

fruitipg S’z%‘t?ﬁ SHIPOPRiRg g seeyy In: fr&memswag s elfsgles e Seplicgn the diet,
are Cﬂ,ﬁﬁo fxy d)bﬁhﬂﬁ‘ag Othe SacBdndistiygl @mmotiolgynplde plsiglpe ih hié cahar micro-
nth95|zed in nature and are necessary for the

fém cal synthesis of various classes of

As %QM&IHP %el Hnsa‘rwanf’ E:9 g H(Pl‘ ﬁe%ﬁll %ﬁrat:th Afe (1R 119‘?8%@%??]& Mo refer to

interstrtial cellu |UIdS active in ce
phygesheppienlsthat jpxg mpr qdpceg in PIW f'%fk?sr‘i’é%‘ha‘g:P’é)m Firpcidt by gter, goplar, » Pr petroleum
sol@ﬁts %Ll ﬂiai ltia% %dehﬁgr@@d)f%h@ﬁ@iral ieeif d)rghhﬁ‘a%tedt@ @ctﬁ»ﬁWMo&'h@ﬂal agents can

be F?g’:‘:'r*lo?sa"r? y %vhe chlcgl%étf(i)%a{rgrlg %g%l? yis ﬁtv{hg%hélﬁsci in t?xelr more traditional

maRainneds and pauliticgeai .C“fold @mtlicinlcfat the manamﬂ of tiigeabe dad )pronAion of good

heaHhc'Ed h%r herelt qge {e Wﬁ rba? IM% 00k fﬁé I éenpnr% ers tg sulastances that have been
onutri en 0 ha ura y-synt

obsnrmdelvuhqelsveﬁl@mt@i redmeynd revenicaptaste ttsmmnfhwaggn ﬁu‘u@ierdagp @aused by aging

or s% ‘aluﬁ:fgg al Q\gdemte%rbty aSre&Sthttod -of BRY Eﬁ’éyrltaﬁd a&tlétymﬂlémé'ffcl:%ely reduces or
have anti oxi dant, free-radical scaven er and vit

clipatys KRk e 1988158 PRARigmentaigs andyevereah R Lthes HEFBF‘F’Q'& clements of lost
coshbticQiggaradicet ary suppl enentation, are found in mature
pl ant tissues, and are nobst concentrated in seed coats
Theaqachohyduates iinetpded i sheabetay supplamelit tht ngergior ake available from a wide variety
S
of ﬂﬁﬁg{g}ld gf?thrgt;ces%%g% S\l}%l%?%ﬁrg&? &S ';Al%?s ty%!g? yﬁ@rlr(]iss%{"ﬂs resins, starch
andj cglﬂnmgﬁqylg@(wgh@d phyal I@l{lC@gS)ﬁqu?ﬁ $m:glﬁgaél[y,| sgqnapf the natural sources include: (a)

shritd & 'Er@ee&\ﬁld@é's’ KRR tontdSacHSE Qar@ﬁr dghoanthN@ chff;1H) ma@ih@ﬂﬁns Wthh include
extract" and "3 rbal ext are useg i nterch

agaf, @ejne PrepTsEeIAh SEReHERPE kﬂh‘zﬂe BiTeloPFLHAL 8PV “‘EH @mlant extracts
whith &&wBSpeanﬁ of dvatlylaka nolheaxﬂustcr(a)::tt&dl ztmy cylmtoss denpzﬁivai‘spcloa’s hetastarch,
car ox%m? hy? ﬁ}lgﬁ%e;ﬁ}yfﬁa““"%‘? ﬁh%(h (%(&Erlg? LI ge cell 1% etﬁyltﬁ:llulgse oxidized
ccllalgwnmsi mlamblbl@utr@mhwh cedpe dq:xa‘alisyxamhem H@myermt shaubdche rpgggnized that
the @&ﬁpogﬁ&?sfathé Mvélﬁgl’?ls%telﬂteweh lté l;éef?ml'te'a btyhfe' JouldD fr6m WhJCh the respective

traditional manner in teas and poultices as a "folk
CMW%ﬂ?%ﬁﬁﬁﬁmﬁﬁﬁdthe treatnent of di sease and pronntlon

ood heal t erein, the term'
Th e e cop O SRR et o S 4En S oA baies: Thus,
the mbxﬁlﬁfswield; cb‘yhd: heenllﬁnl et h@intthe saechaddes am their @vaomB&ic, oligomeric and/or
pob%l'ncn% th) Srsal“igt oW Lgturgesnurt:és t%e Iy 9%%91%6% inéﬁﬁgr IE%XS lease refer to
sun-danage as evi i‘den y a restoration of

u. SsP@tfmt Ap_nhgaﬁon HadJ S?D%&WWGD trylemm mhiOm‘ ifeenoraad|hyreindvy rferance.

or elimnates winkles, sagging, hyperpignmentation and

reversal of other undesirable elenents of | ost

cosneti c appearance. The carbohydrates included in the

di etary suppl enent of the invention are avail able from

a mnde varlety of natural and synthetlc sources such

o s S oy oy

ean
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shrub or tree exudates which contain acacia, karaya,
tragacanth, or ghatti; (b) marine guns which include
w@gaw/09abgi n, or carrageenan; (c) seed guns WhPCHUS2005/006924
i ncl ude guar, |ocust bean, 10r psyllium (d) plant
extracts which contain pectins or acetyl ated
pol ymannose; (e) starch and cel |l ul ose derivatives such
Aspuseh dhegeist, athe Herme asahokydmtd his| vsed | intershamgeably hyitic éhd temos &saccharide,”

“pEYEERNIERL OBosabEHh D G ‘lsﬁgap’stﬁ‘e deARLE R Ll%@ WEH known to those skilled
lng@ldlgﬁ@)cel ul ose; and n1crob|al guns_whi ch cont ali

R PRyt Fhemisiry oplpreh the gomppriiAngofbe mgabgry ignded 10 include
at telbatwd dir&ncﬁomﬁaltsh@hbrﬂés it hﬁbul(fBéQfdtcH @At 1hS saeHarillRte®NBIEH the form of

source fromwhich the res tive
ik R, P Bt 36 BoR Sl et Greot hepd B gum wil
belcnwseifrterima @aAinipg dabetndnic mcidasialiccadd manGe andlgalg@ese. Therefore, by

coftidfl{n® heRRlovss %Fﬁi?—f?d’ulag rs J'a accg%aéry 9@9?{%%5% hge[‘cfan U ntblBe amount of

i nvention can conta| ari
thefesRestes segcharides i dheetidtasy %‘lﬁ@lﬁ@?ﬂt .polynmeric forns. For a
AI ig% of Enomn nat ur al sources for the sacchari des and

SEFFEinFrellst

§ ey BRI ure Al ppas Yo fenas ofpitpraint” Ajsed te desdhe a mixture of at
leaftlowo ({50 0B0IPRAO), sekeabr it hlphe) béth,QdRa, 510K, RakAb, Sta, eta, xil, xi2, and

r nGe. use herein, the term .. . .
e, o T L S NRL sk B it by drvrives
theres%\cle lead ¢r@bedfmehtp o; lylsa@cdfar fegbetwo fomisiofj oitadic Baisiacheiktund at least two
form$ Hﬁ@éophetr(h %elgé’écd' Rt dlﬂ]@sbeﬁf de‘ﬁ@ 'aﬁﬂ %eﬁa{n%r B& Lerﬁ n ?nV\QIo&\Qr embodiment, “a

t hose skil in the art of car
mIWrP R éqﬁ\Stf‘h(éfOEb%ﬁf &ugmip 5 is agpixtungof plﬁl‘pebﬂtq, éﬂtaaqné gamma tocopherol. “A
m1>ltlil‘§ Gﬁd &dsthﬁb forhsl off Sigandid EY A&88e obldRe Dol WA RSISNEA %lpam from Henkel
CoRGRRE o R, Copus bR O GERkG obF s NS Fasou
comdreiglhyc ghaainbld dom &ognis aad c«mmamm atu@dd ©GME adlphaf@ohefdl with mixed
toc&fh@rg@ C\@lﬁéhh ar@ rb@taglg&i rfroglumlﬂll\é Lf{efeg Colgg S Iﬂg rpglglmﬁar mlxture 8f 8)copherols

cont al ni ng g acturoni c aci d, I C acl
inclydgdie {hssutioxpartcempasision pfthe emqnblln}/qnhgl is [deserzninsd foy nmhmg an ORAC(0)

antidRidnt BdkdrAMa@4Ns i N a given dietary suppl enent, one can
control the amount of the respective sacchari des in

Saltshve delfivatias \of WRNeﬁ;lﬁaﬂiludeAﬁlaﬂﬂﬁwﬂnﬁﬂy deéptaﬁhh ealtk §hdK as @cetate sulfate,

sucg]'lgg Ye tln% g}foglfangs ?s\sﬁ) te, r;]u%osnte cir\%logegetﬁggdeéxflattvssc 856@}1]'% rs{g{emsomers
andgthe éllg@ ed‘hf, iryantigh phepmpbssesathe died bfayitagys El deriyatigesniadwhich substitutions,

add?tf%hsa’ancegtﬂer z?ft'erlatlorfélhgve l?c@ﬁj rn%hegﬁqathé 9%918919 lnﬁ%r?(ﬂg s?(}e clﬂgm with the

beta, delta and gamma tocotrienols, I nat
progpo athe depiajies maiipia rioxidpnt agtivity ﬁf)wram;hlﬁ Forzgaamanie, Gepherols and

thelﬁfdexa\tatl{/esa(ﬁﬁ vaMOby @eMBunbr Vad F(FEltfén Bof dl 1 rdﬁbg(tdéﬁ@e @bndtand other

t her o rom al
ooy SRS ot s i A RBE GG 5 ST 5 OEH ranched o st chai

che@n:blcgucpumemtqmlﬁgiorrhy oatbion endifyd@pen| @@isis rhatyl, foadyIyendadctyl. Alkyl groups can
be ¥ {httxa{iHs{l‘osEtute g']xlﬂeltﬁtk&‘ rw?thoofne %l‘ Y %ulgfqttuehtts del t gz%lo&gn alko]e(y, acyloxy,

gamma toco p
amifq, gyl Frerqenty, %@Otﬁbpabqned Nl@hgrwmmurae;\ or Spatinated at one or

sevefrzﬂ Q)Uhﬁ@l@ K ?i{pl&ﬂfr RRYI3duBH w11PJoerFé§g\/ﬁ‘ tg%%}bgnsc‘i) rtcP@ ro@tl t@ B carbon atoms.

kakee, 50M
Hfr‘)é?cei’%"r‘rli/caa\}’aFP‘&B?CéCdfba/dﬁwwa?ﬂ © t%ﬁq@lgééfﬁ%t% g side chain of various
othen aﬁmmk s&&u BC ehosd PoNGidinRC OPBEY Qlitrogéd, Rulfir @d ot Qﬁ‘c@ﬂﬁﬁfsm "Bocopherol

derlp élP/% Laf Far e?nxtn'gia( eq)e dmofdgﬂglfl%gldl blétﬁ 6)}‘ g%eslt,ﬁlglt():{nﬁﬁrégérp Il]ha{ E(}gnd in prototypical
tOCOahﬁ“Plb)GP@aFﬂ al@hmpbﬁsa 1 ddta- @ﬁd tghremproesydnabl. i rRoespherold das also vary in
steréi)@ﬁe%ﬁs@?y Qﬁdjsamml[)ﬁ‘&mo% ifile 9@%9(18%—: an slug)éhaqr?nt

determnation. Salts or derivatives tocopherol s

Addﬁtﬁﬁilu&ﬁp}ﬁmrdm&\lﬁéﬁ lifeMding REFER! ARIbE nidld by ¢ &P{@&oﬂ%f sugars or other

fate, succinate, nicotinate, hanat €,
m"‘%ﬁ%@ tﬁ%ﬁléﬁ chath ST Sreshre, JMEGR fPa?@amHévﬁlRﬂat“flkl}eg limitation'mixtures of
esters; stereoisoners; and the like. The invention
enconpasses the use of vitanin E derivatives in which
substitutions, additions, and other alterations have
been nade |n the 6- chronanol ring and/ or side chain,

T T "
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their derivatives can vary by the nunber and position

of al kyl groups, double bonds and other substituents
wapeewagisat i ons on the ring and side chain. AnPCHIK3005/006924

is a cyclic, branched or stisai ght chain chem cal group

contai ning only carbon and hydrogen, such as nethyl,

butyl, and octyl. Al kyl groups can be either
SRt ot atgle decorhers t(‘? g-utaad - wicrehisemges of alphartecopherol; (+/-) indicates a
raGishikfuteP o Sixtuls OF struld@hIB0Binct @dckﬂ?&ﬁ()ls (@g }%Q%sy lusagg}nﬂlg-’tocopherol).

hydr oxyl , mercapto, carboxy, or benzyl y? groups

Althau’ghbk Iﬁ%mrlateﬁtﬂ)ndﬁcluﬂ%taé woad eitkd aIcvéhl”eSseﬂﬂIal %Mﬁﬁd’és it should be noted
rse

thd? 8&1 slac%Hzﬁ-f esTXBlgt(fo%lall %Tp? Xs or% g ﬁllyaatcg}{&or 1 n.gt&fnlnp%lﬂgﬂ may be included

car bons, AT Car
in thg é@ﬁﬂeﬂpmlme@mf tpenwoimnt Sudhtogwr yriteosdjcog@iundrinde tiky@ne or more of

ph%bﬂ&eﬁt‘sr Hiolddfe& cgfnplgk dﬁaxﬁ I'@ r&tSthcr\gﬁréx(l)ry&s r{)tlil?l? pflrts herbal components,

noj eties, such t hose contal ning oxyge
vitgping gy mgﬁa}SorTfﬁFFoglﬁﬂmneisconm@@éb e bl added fo the |dw@sy eu:mlement of the

m\&htﬁﬂ &rahdyade bdproWBel &aﬁfdrd’ﬁ@y tJ‘@mlﬁﬁlﬂﬂtt@lngfad&Hﬁte&H% &JHH' Supplement.

}hat found.i.n t cal tocopherol s such

For anﬁlg e, a lg%rtsodl reced\gﬂlgt e &\y g'gﬁtrﬁgntlmaeg Fsiﬁ&g% |form of the mventlon can also
TeCTUG@pﬂlEDmitI@nCalmliaérSthe vaieyori dsepir@t Ao RE forst r[b(crtﬂtftﬁilpounds can include
ﬂaw lf'il@rtsllglg'lc%ts %91{1’&1%5 gelg rsrtlaxg 1e§tts ;%Pr}eysra%d/a h%fﬁﬁ cﬂl(ﬁgcompounds that

aln t1ona copher ol rivatives
facrh‘%l‘iha fpsmulation Obédmm!elteatlblyofctmnnu@atq distarp Supplegrauts Adirof the glyconutrient

cofddimiegd dﬁeidrﬁtshﬁﬁenteﬁt | o%itlgl% 6P ahen uf%ntlroh NOvet ! UJn‘taalmn additional
M xe tocqgﬁﬁrols include without [imtation mxtures
comRoNPEr Y %SuB$anaessﬁaﬂ gy ebtainsd Srswér §pm Mangatech, -II%m(POPPC“ Tex.).
1S0 | pha-t ocopher.o di cates a

8 BELRCLOT BBy B APt 6 88 "oteou et potieiydpsurn th
oxyger tdivelr abbasptios. ngamt)a(Qih%G) ¢l w@n@amtna tha dogbldey B&itl) .hydrophobic and/or
hyd®dhiRUER resent, i- o) | ydes, t he ab

yc:|p:l1ed el %){}%ﬁtsgsg%n% ?1% %sac%gcha?sl %’g '% e GOG "Easureg)tthedab'hty of
antjopidntsyio pupnch gadicals by diectly traekingt the ﬁlaappe,amlmeﬁmmeonn an oxygen radical

absbllpﬁdnﬂgpa’éﬁi}' is}iay&llibtdn’é&ly%eadufk@ Biyg&{)(!mfehmlqg' sdiple (@RACE)?)' %qﬁg'lt industry

Standa v ary gﬁﬁb ment of the invention.
tS y0 r?ﬁ‘f & 9% andnQROGE- aﬁ%y mgasare pantippddaat ggpacity by indirectly
mephlyltgodtgradamt sf flbregenr esisstdEIfex, fluotesasdht €xhgodsd $fluorescein or P-

ph)}e&ﬁ-ﬁﬂ{n) ﬁﬁgﬂ %‘élﬂe tol ({ @El ﬂ%e alts The hee zgsba?% \rz'x]roar gg ﬁﬁgﬁ]ﬁd&%f’hﬂlg Iqntloxldants

se nu
but Blévea'd@@é effeﬁtw%ssdn ateasuying hydpripbebicnantiofidantseor imvixtanad. dfotrydrophobic and

hydedphiliD @¥tidx @Bt € FRAIRVhAE duinfiRP Ak A&y ORACE %WA@@ IP%Q systems, the

tered the dietary supplenent. For exanpl e
0“8@?@ gﬁa?%% g‘?r?/‘P figFutiable fg1 simplt lﬁt‘tloi“éﬁ‘i WARMHCRITIRG PR @wga@e sensor. The
sysfkmrlmrﬂfusttdﬂﬁlg]hrw endn S ik ﬂ&rﬁ&cﬁlﬁcﬁ‘l dﬁeofﬂcepmt@apﬁ rhbtﬁgtsystem for
1mnlle|a1a% egﬂu Iilon (E}%xi'cc’latlvle u%Pg(:lSl geg P]PF 21? %an]itl ?]I c !’;lﬂte;t

npounds can

ORJQQ 05 wpﬁaratgsel FIG. liil 9 e&e?ﬁtéct%x&a_%ﬁ (ioé%ir?ﬁ: a 1ox1 a t %ppgrﬂtus 10. The

er such conpounds ornu
aPPY; ?t“%\b%aﬁl 2§ denigtedp Hras fbagiheompaneaist 4 @%ﬂcmr etstemy] 25 fplliensystem 14 and a

dataPprbocefdor ERRmOI 6y GARM trhdyedet infeRPinadiel R%pEli&t @&k captdRP lnEARVna sample

c tggF?%]tlons of tﬂﬁ(&nventlon even t hose contai ni ng

TEAdTY i BAATOEBHBouMs e tE e Mol Btshasr O EWsteane 8, whigh s in flud
compmnioitoas wittdthel flnigic tsysyenf T40va deron ahfbcd@nduitmo K& ﬂsﬁink through the one
or m-g?g(%o)l(axltgg@ is n?rz)g?dlt us}ngélgﬁn(}él(r)ng)geu\}rar E.lfi a’t? al %{i‘l%é:or%rolled and/or
undg)gl}eg;gpfrql gﬁh@;@pa m@gq;pmst@nlﬁ; elpapnr::ttry)n (aw 2®a‘nte$ the fluidic system and
is dﬁ&fga Qb ttﬂeod}teEtG@i 8, 'aﬂ@ b il Q15 Qﬁ&nﬂ W&E@%@& s@ Q%/ragg 26 The fluidics

§¥ rophilic ant i oxi dant s.
systg (i oy e igduds prerpraaqis edutiopse? Skt Hirqeled drfto amsit raveatie §uldlc system

14 liy(puqlpﬁl‘bﬁj‘hacﬁlaﬁhl &&:Iyspr@%red |erge(f)¥els§dr1£eﬁaﬁéﬁ| 9. trhe solutlons 28 in the fluidics

ear ance of OXy en radic
syl PERBESICRRS e Her P Bl el 0l B Beusin nvensioy maeeneray
content in a sanple (ORAC(o)) Current industry
standard assays such as ORAC(fl) and ORAC(b-PE),
measure antioxidant capacity by indirectly nmeasuring
degradatlon of fluorescent en1SS|ons of a fluorescent
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hydrophi lic antioxidants. Furthernore, unlike the

known ORAC(fl) and ORAC(b-PE) systens, the ORAC(0)
walc@eloded herein is suitable for sinplificatipor/asmos006924

manuf acturing as a di sposabibe sensor. The systemis

robust enough to even permt the manufacture of an
. office and even a hone system for i nmmedi ate eval uati on
ingfydepRitefat pafesnt a Pelereeny opivater:dgtsegentfmisrantyixeden gidizal generator, an oxidation

tarpaN@t. emd n@ﬁ@{n@b&d APRAIB I HSmbeF 3 (riot td &h@er@ﬁﬂh@&éyg& Rfection chamber
ant | - oxi dant apﬁlara us .

545 PSS O B A EBFR Bdbe o HE s Eatse M cosen, as wil

begknohet ®Oh@E of ykilt @rtheél 2. 'Bhefslaivli)ld 2¢ $na$ ¥6 bRl VACGth@saRtsBlution that is
' rconnected, t

: 16, b
i bR AR PR e ki R
Exgﬁfﬂ@s & OQ ﬁ%bt@cgors T@ for q?et\‘@ tgg 81%%%{ ﬁwn&%] wﬁ)l ncéilu(%e a)é%/ glssolved oxygen

sensor is1n omruni cat1 ons w
seqspr, fhef; is a%&?stt) élﬁtﬁ%@lwlaedowg@r inrfhe erescoerdefi 3 sol®DL, Walegjagd a detergent.
Exhihpled oF glsi&Neﬂ’ Bfed RBsoRNRCIE, e‘E)reféct?&ﬁ@Héai Shedflubnthescent, surface plasmon
reSONLI O fr eg Cu3| nﬁg1 one C& nor e Il\)/es 22, which may be

TR CFa PTG e SRR SIP S P URIAY A5 cuRIGL e RRtc s ysndwpesmPedtigboxygen sensors.
In degt weqifioc@splerthsyissorad bFgen sansaperaamso mooa w@maeo@gen sensor (YSI,

US@BtaeﬁlﬁU}EHﬁ eJlSH} gle aaTst stci{uger%ts %%de i’§?§ 'échP,Clzgﬁé)d éhe like. In one

dét ect or 18 ure |
exipply, ghe disenlveg estn seTgpe hes| thy fdn@snsgpscn@qm@ Remye &fl G0 mg/L; Accuracy:

+10%MGF ﬂlﬂaca@’] Res@futlgip 'b%l %%l’Lu tl\/iaQﬂ'ﬁlmzﬁmltpE‘rﬁat b(; %gt]ﬁe‘?aulltrétargple Rate: 2 sps;

Rtrans fluidic system1
CURRT B ) SHiPBse paperuiy Ravgsr BoUti Teatperivey ompsation: 10-40°C
Caihhde: Biadirumin; SBGdeZBg/IAQCI:;j MRmblabé: dlnﬂ SlllS?ﬁS ﬁlﬂrfha]j‘l)e \Wddlin conjunctlﬁn with the
prem xed or i, br at e or use wt

sof AR o7 BTG B4, Bt Bt B Bt el Sgtem may aiso
inclige IﬁérﬂRP eondectivitycpe trrbidity samsbeiin Hled exrrgtemtcatmnxmhm fidjkg Stem

radi cal generator, an oxidation target, etc., and may
In gperation, g ORAG) sy st dibrorerbheraiompt hegwsed ag fallolvsaarssr cbltects bgample and

dlswl(\bég&ﬂn GEWEICE |(MACS$)%@@I& k?t‘kdry-gp ﬁq&H)OI &?ORTACIOI) géngércec‘g a hand-held
depend on the extent of automati zation

sur IR 5 ong BarEen S e TEKVFFrBBeRSFREESA selp fs exposed f
ong cn nforvecatiprbtion Flagdagiarpd ther2ekposay tohEe ﬂéﬁsallﬁblx ethdMxlygents&tfor is connected
to aspﬁg@ss§ﬂli%%4/a%te£ Hl@ ttli frg)%%ge ({epector sur acrgat ?ﬁ%png?r)%)ﬁ(%growdes the user with

sensor re-mx
a read it e TheaFad-gu am | ]@Sdl@ﬂa)@k yge WCId@t @uotted gndlds tfagsmitkgleto a processor,

meibryRnd M6 1Y, B8R Rter 'sméyo& aMrlnk shlml € AN sg é&ﬁ)gi \é\geat blood (or

bl (ﬁ/sﬁg sensor_that i's able to detect di'sso
P tshtigue esss o otber bigagicpltsampley wipeaipiiothaes engerntadlcals In one

exalmypRTple ESSmﬂé idi bﬁeS ol med H?é(ayt@ QBneS@nﬁ&% Snﬁa&ﬁbﬂédﬁlﬁ/o? ethalations) that are
asnon

t.r
Cour%iégééb an csémg?orhf Faf %8scg]ée§8§&9r t i f "él usy qC@QJ 455 1 His SENS Y sYen be saved
in rhgnipey (‘@btllecseom-pememcnhyrp@nsqneml foalﬁnnrxy@&alcs @R $@cBmpdriSon to past or
fut PGS PE Sl il , i ssol ved oxygen sensor is
t an YSI 53061A t%f(%mgél Stalwbgihsélgﬁ sensor (YSI, USA), a

The%gEFe&ﬁp&ﬁﬂ§ of t}(eT@Kﬂ@(o? BRLy ER B oXidant e '{/Aéc@ tﬁﬁéll:gﬁt invention take

| ke. I n one exanp

p th
as%\?’é‘&f‘némgﬂgléeeﬁg%? SH’&% afepthergfgrey e@Wyn@aptable for use in laboratories
w1t®p€h¢ ficed fot ex0aSive Ranige ifahy. ]ﬁxeﬂ@ tHEﬁILAC(AP@SHJaﬁ%XygeA e Rf for example

a bl&(gd J)las %L(ggﬁn % oiogﬁld?sg% agle oxy%%tseéxsoréo %sureﬁé%%ﬁi@bactwny, e.g., by
meaglg%gﬂnfe@l@ thetbhivs actW@p&pd @k uIr endra geen ﬁdiﬁﬂ@eneratmg molecules in the
samplR BRI MdS &?&Hﬂ%&@héhgp (ant:l'g)lc‘rﬁgls) 219 s stabrk OO mu y réoteltli%at certain

Anode: Ag/ AgCl i con, and
agenfs 6@ FAuREAT platile eTntsicemicadie theabtomioromrainbtibe @f byygera solution in

the #HBENE BT rddid] soufocOe.g. AASS QAnVREct BV BRIt BE ok yRaS 1Qhe dfofdn. Using the
ORP, con CtIVI ty or

e | so incl
p“’sffn V%fc"fn e clisd @ ld%feeaﬁsm FFEe BHICHl] QUIapHg and non-radical
fluidics systemlIn operation, the ORAC(0) system
di scl osed herein may be used as follows: a user
collects a sanple and dissolves it in or with a
O:\’AC(O) sol vent k|t (dry or I|qU| d) An OR’AC(o)




10

15

20

25

30

35

to a processor that evaluates the output fromthe

detector surface on the sensor and provides the user
wowdlk/ogsisead- out . The read-out may be di spl ayePCDOSE05/006924

screen, printed and/or trangmtted to a processor,

menory and the |like. The user sanple nmay be a urine,

saliva, tears, nmucus secretions, sweat, blood (or
qudntiomacgvidebudtsapplest bys 8¢ evahadmsthe belaviheof the ednepip iwablution before the
add?t?o%lf ﬁé frald ﬁa@%gltn%g?tgr IPS%XlIIIEI e RSt ORN b%t@lqileclﬁééa gllelﬂch(?r% and non-radical

I'S one or nore

quq@g‘tprg 11qthapsapf the) garmiqg/tgqtedegqngtgmingﬁ 3y upchaf tharpgesent invention, relate to

ox1ﬁemvla Qt S GhdMiadve RFNHids JF ere oxyged) radical g@hé?aci@r(inﬁ ﬁr% kag@ﬁ Paﬁrcal quencher
he val ues detected by the sensor even _be sav

ma}‘ré’FrtS‘t“ﬁte‘{ orbort ‘P‘fa@mds%‘ﬁ’f “ﬁ‘é Piayigrie B}d“ifé F"r‘?ﬁ‘ﬁ%@}“‘?@ ORAC(ﬂ lipo),
ORAGB'PE anefherince or for conparison to past or future
val ues to evaluate the oxidative state of the user
Figiee 1sb:aﬁc'pvcchmoimtm suntrsariaés thdtmsiORES(063he adthag offtipr present invention. In step
a [ o] S | o] Kk
52205, SLAAAL BSOSy BB, Y s o
soqunéw@frdpterg@agmtye a@aadqaaﬁbp@mﬁa@wedjsle onqexpmpleythe shertyvater.detergent is

an Wekﬂ@“&terﬁ%eﬂjﬁﬁrgleu% at @AH1ENS i/ Ein tstegtb N iaGseline de@HMnatlon of anti-oxidant
Briefly, ORA S an oxygen sensor

t he use
actiyipy, 35T aathﬁwawe %f “%W@]Qﬁ %@%@Bﬁ“sﬁ"r ofanfj |°§’§'t‘)‘]t Jelpyity using, e.g-
Troﬂm(ﬂ}ﬁ RheSAASO;iAank. 0 ORE ALvhHt e PF DroxRAAL el A rhMtcin:s 1s&h2g these Vitamin E
dcantw%?Qr% lI"II{OII'e gﬂlf: G dlo!C éllttglgaﬁge rFe{les?E)tl yagat%(:t I(}/ my syn?hetl(i, heregy providing a
rehgld_q:rpc}ngerg@tllqmqf anti-axidang aghivity a i hwaalx@}u@ m:sh@r 54 is mixed, in step 56, with an
OX)(g@I{]ltahlceg )fzir&"f;l th) llﬂélelé LaR 9@&9‘& the hiditBASE tlﬁ%xfﬁﬁ ?aQlel'kgﬁerator nm step 58.

certai n agents g., reducing or vol at
The asa i %JIOWﬁ%thrb%awpﬁSEfﬁ 6B thepprercingeri tosneuste (My‘géﬁalpﬁated by measuring
the Si¥apHehrdite iof dtsmealasﬁg@fo; Svéftin®, hadihe ahluémﬂrt&esamglegtored In series or

H, .affect .th t .
R T LR
of ttle dfyeeromditahtagzehiatstep €8 Geardratip) it rquammdm ta@sathélsame type of oxygen radical
tarégpﬁ s{egstdféca%li gﬁ %H%ﬂhggneat el Io&#@x? rag{calsgggg)4u§§n F%(Fs 58 a1 70. In step 72,

val u In so
wéﬂbfoethﬁ H"éﬂpéﬂjlél Aetectnd, anel tltetwluﬁ nf@éhersaraple stprefl. nNew &tabﬁhe stpidard and the

nspl;bomjd hER Beet &ferhafied, thOtel B neamlgefalbyquaaamgnge A0E for the blank.

non-r adi cal uenchlng activities of the sanmp
The pagpalged %{éndﬁfgta%‘? PRTREGA Y Vaises F thehpsef) r“é%"é‘ﬁ’?relaﬁ‘él Nt althe level of
anti &lidahtect ity xthelampee state. The relative activities of

t he oxygen radi cal generator and the oxygen radica
ThefeHevohg disquesjonbeused tor letpeitiusimtd flerinveetiauand ghooldarot bd yred Hsit its scope.
Thé%e{e%ehme'eﬁ]% ﬁl%pa;l%mﬁé'@%rsm%ye)c’ acm%fekc acﬁ%ﬁ)wdesb double bonds

ure IS a
acrgsp #fhich grreet FaRds absaeed agﬁo@x@tl%bé‘/n@ﬁ“‘t %OWh‘&ad #f antipfernal standard.
Th@hﬂ&@rﬂbtaingd/%hl eﬂlnsardp[bs SHERIaRE, babiN® HoseSétl TBlk®. ORISR gen radical

s o 8 G BB e RS i v

crepasehonrenterebmdicad. THeradicus genasnpl BSAAPIE cause the oxidation of linoleic acid.
- wat er.. deter.gent. i t :
As B
s ?n Q‘JQQ{'E%"%?‘“"E’[‘T; c)?f:llﬁgl?lg?%x%.l'ﬁ?lgﬁ Sa?g’g dgd},?e 33@ sg);ecé E’ﬁ%ﬁmgs bonding with
oxygen welpduisain be casfonganteredsadigalnfThe exyigen probestaley é@asa@mpmof the rate at

whiBR ik biygen £ 88kLg RhowA Qropl%@rleécﬂ@n &Qﬁlb&%&)@&ﬁe%%at% of linoleic acid. The
anti - oxi dant_activity usin Trol ox(r)

t he
azogpiqal BRY Feagidirecty av ltﬁdk?ﬁlﬁlf é@‘g %FS“’Er‘BT 8&‘(‘?‘5"“ Shy I‘P‘é‘l’l%tf‘"é‘bl radical. The
lindled &Gl kRali tert Rads wWhie s d{lygearﬂraexﬁ ifl @lfel Néaxkib1y EiamBErto NOME a ketone.
Thrgége%tzelétﬁﬁfp%ogﬁelg ?nef:l}?grsrélby yﬁ? \/ car?erég’d cli %tt?\( qx%atlon of Efm(c)jlelc acid. The
antiooifane nlbwathe@nnsofnptmnt of-axyged anttheagbdtion thambathley dritectingr te jogpidation of
lan%Jl(.e&lds 4l“hL: §alé@la¥1§rgof theparg'at ﬁgergée cuWetﬁl;} d?s@ol%yog% (/Q‘gls QlﬁJe plot yields a
t ar get . inoleic acid prior to th It1on

t he oxygen radi cal generator in step 58. The assay |s

allowed to run and, in step 60, the area under the

curve (AUC) is calculated by neasuring the

dlsappearance of dlssolved ~oxygen over tlne and t he
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target in steps 56 and 68, and the sane type of oxygen
radi cal generator in steps 58 and 70. In step 72, the
weiGeharict he sanple is detected, and the val uepdDUSI00£006924
sanpl e stored. Now that theistandard and the sanple
AUC have been determ ned, the values are normalized by
subtracting the AUC for the blank. The nornualized
megpurn, gathg SapRie’s arHoKidanhomagigy asedsmanstratedh by ity sleility tio slow the oxidation of
linokrFpaiae and cal cul ate the | evel of anti-oxidant
activity in the sanple. The follow ng discussion is
Thaoeykeh edieall gondrdtdriiSAfoaadicdl Bhetatdvseiid proddn@n dle?dmid(@ a4y of the present

1n\l'%§t dplﬂ tkh(&wn ogci:eremt? zgl,o% ?AO %e]nergtg Ezgl%:gﬁts orggqg%r;hvéﬁﬁ g)f é’}tlgx‘g%'f act1v1ty Azo
mlp?t@v méée ofeu@claeplb,omemwdéenwﬁyl _24nmdaeylyemyk);aopabf}dmydmchlonde 2,2
azG¥RS Of t@ledTI{leloﬁ dfd)hy&rﬁchﬁorlﬁy nt hgf ant | DXL 7?) {%]arql nopropane)[z -(N-

an_internal val ués obt ai néd
Steéréfﬁiswe@opa?r@neﬂ eﬂlhlfd&fhlﬁa‘édx (3451} hdZazas?-(rimidiagrlir-3-y))-Propane)-[2-[2-(4-n-
oc@KM@Molfn@ylFﬁbp&%Qﬁfyﬁ%m&imt@ W Ziazoglsﬁ-m%gep? 3- dlmcthﬁ'lvaleronltnle)

T TR RN R L

methytprapaibmite) EPvavIBY, acl 222 ARRIL-anidiaeprégase)oxi dat i on of

linoleic acid. As a result of the oxidation of
Fot ¢xample; the radival gereiaton P31 agotaceingdinhproiphre) dibysdshlosdqWaPH) decomposes
intl RbIRALS nitBSAR kDG oWhibbn H&Xﬂse Pfhgpzjrgcﬁl%cﬁ&ls cgml; E{t groduce stable products

car bon-centered radical Xxygen probe
OF 1585 B{1P BRISHHIAE opysen we%lvrsaﬁrexséfadmﬁ C ethﬁléh@WQéHH fssibiysl Fighours (37 °C
at n’e&ﬂfﬁ]))tH)j TheRford, hle refteﬁcﬁ'@i%b Abicd @aﬁhﬁﬁn 1 bertiolyt Jaﬁsté?&(éhﬁiﬁ% 1h@Rirst several

hours %nlsl)lﬂt?l e :AéPC lésetals og az ochfé a]{%cgpefo&fdﬁ% rlg?ﬂ%tscrus Iglgpec(r:stlon)s/ of fatty acids,
as $upln dflcen e wwed alone adin carhbinafihiewlth aiddokilic aaitdr d lipatotiadaditd @eﬁlerator The
sol{‘/&ag:}s§m%§ctbsedhl?ere%( W9 & 1E§ %F %ltl‘{ep 01I Qo%h [1%o§q1tcl a(r)lnorczp ?Fﬁpﬁoblc radical

f'orm a ket one. rou er propos
g“ﬁ%?ﬁ%ﬁﬂP@”@&W@@W@&“ﬁﬁeﬂPﬁgﬁheﬂ@ﬁwmﬁt|on of I|noIe|c
The ant|OX|dant sl ows the consunption of oxygen

Solfg ghsé e eHESPIST Sfierar thpPRAER x4 ige PHesysiemdlt inghidasta solvent, an
aquepma glhedeand @i ddtergbite o legdmhpad, It&mo%nttrh@ Wﬁﬂorﬁ'ﬁxﬂﬁé’ol\fcﬂeselccted from

alc&lld[svzgmf'l&r es%j 4 %fé/lc(}{ eeg‘leriosxéigc t}/erep%r)lszellél ég ?r 1815 g& Itkleé gs’ghe organic solvent
Systﬁelnlﬁ) ffsrlplaleé@ ‘EWIGSSttlsanaibodt i50%. 4roung|30wr BB @erooni, dat iam 2% and in some
casbs 10Q tHah FooR 6t sg}ver;[bﬁnﬂgﬁé{’&.en radi cal generators.
Azo-radi cal generators are present in the ORAC(0)
In @8 SAYoddthent e sQVAER AEetdnB AN Ry bR lfrofh HRR¥about 10 and 90 percent vol/vol
£ ion to enerate radi_cals for measurenents of
o R G ey oA oT R PR EHESH i G3E 5 gFicent volivol of the
ORef(Z‘ax)'pd»lmnt system and the detergent from 0.001 to 90% of the solvent system. For example, the
ORZLC&)) s(?l%fgxp éyc‘s e?n (ngy g?top%t!hlrg wam do%g-gllirld nd_egngXILt) pcgn% ar%g]sglvel%, and the

droch
sample_a §i C@P%@‘Eﬂ“@paﬁ &dilhpeimbc HPibipmeard aPkipde using the same solvent. The

dete2gedt m@zm &G%n@fabt E}@EJcQ RaPGEE g'%t ‘?WE)E‘I\I)MO) BRU®, or TRITON®; a

am din drochl ori de '
zw1§er§>nméif ?P Iaﬁ,lCay%?@F # ﬁat12n19|d)aterlger5 podﬁg)am[nzc ftergent pysh as cholate, |
deoyycholite sddilzrﬁ) ldbdaecﬁsu]/ﬂat]: -0p TOEENE]- 806l by e fagih. OTﬁed-@tld@'v@)er to acetone to

2' -azobis(4- et hox i leronitrij
ceu SRR B I 5 e iy R reaiebr (e the ORACOD,
whi¢h\agN) twoacowpdriest-syssen thietses dfrond-Bglf RetBhe md ofd-lalf(vater, the detergents of

the Gﬁkb)z’cl) QJI%{ éyggrﬂtp dy(a%w)measﬂjinemrgg oxyéen frorT the tC{t?l' sample. One variant

-azob IS- 2-am di nopr opane

is thFQ&A&&ﬂ '@éﬁef '&Fsﬁmwowly b memmopr opane)

r rlde deconposes into nol ecul ar
Usehf"f %8 &%ﬁ‘ A dstao &@A?g%ﬂ@? 35EAY Ay e use & ey he fosgh prtigridant activity
of bindegiiah@mbples, forotlel ealuati@df@oRpets fos I nubr@idfidl si¥plebents of the present
nol ecul ar oxygen to give peroxyl radicals. The half
life of AAPH is about 175 hours (37 0C at neutral pH)
Therefore, the rate of free radical generation is
essentially constant during the first several hours in
solutlon AAPH |s used |s often used for I|p|d

Y 4 2 a2 LT T o

1 . " o
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generators as the apparatus neasures total oxygen in

the sanple. Solvent System The solvent systemfor the
WORWE(MI6i S a three-part systemthat includes BCT/US2005/006924

sol vent, an aqueous phase amd a detergent. For

exanpl e, the solvent may be an organi c sol vent

sel ected from al cohols, am nes, esters, glycol ethers,
inverltips @hd pvehebpesting aadh @fabwating xdmpeesr tﬂ’d&lreln:efﬁnal]'hetaqr gaplegent of the
pregegl /ngga]nﬁlgﬁ %ggrsn‘%]e i th§ f(lﬂgarugseﬁfblg 8%1?5 % g'lg o Eg serum, lipid-
solm@nmﬁe@wn,e\s@ertswgﬂe 1@%1 factipy] wrinat llm@rmt'dwem@ fraptwnoweter-soluble

urifTRREbTE L. Fh&ios o!léé&n Borﬁo%erﬁfe@t ?ﬁﬁty bkt o BN oxREN fuBflments, food
bet ween about 10 a ercent vol/vol of the ORAI

Progetsy ShPregy Lttt dftVﬁlepraala@ 08" BRIKIdEH PPRiTBSt YREAPBBb a% new food
prodittsaféely PRsdpRKiCRNbr Mo dnvitkidaf theles RMEyOJons6ll of #6d manufacturing and

proé%?i{}é ?fsgsgglg Eagt?ﬂx%ﬁgeag etg:ﬁglfp omtor?i ér(n)o%teg ?OS{%PXI%EWF activity of cosmetic
proglysd; émmylebe one-third water, one-third detergent
("one-third" solvent), and t he sanple at a
EXAYREEH: Campaisornd!, Anéo’gdant Actiyigy Hing QRAG(HD endORACdo) Aveays-
made using the same solvent. The deter %ent may be a
IngFFG’r‘?P‘é ffran H@P@Faglé?wnpgﬁt&? V&g &WHERI(‘F yntiogjdant : ac“"“y using a prior art oxygen
radT:\ﬂEEM]ﬁM Gépaculg%ﬁalleat(oﬂ Yhat @EasurEl fTifohdsdehce (@RAW(ﬁ); aﬁd @itigGhe method of the

ge nt CHiA 0
preg:HE 15 %%1 t%a% glg%sgrea %1&10 vgcf é %éél S(BR%%ﬁo r’}lhe %;1618))((1yanh %ciuél{tyeo?' a product is its
abiBtgth }untﬁcui td epsiensininf danage @nsed YEBER(xy) ra@@als or a
surfactant. The ratio of water to acetone to detergent

Prigrgdyrt fketiod OfMretuies Antiexidant Sgvity fcgd%npensgm%prths%RAC(ﬂ) assay, the

mefheéS BEGL V&I (Ou , W] ik s o SIRAGE Fand PrivIRAN, MISIBSc. FobMORem. 2001, 49,
hat uses of one-half ac one .a

onent ) e
161346 e fw&é “Blsmatrs BRGBh Y PEFeifes BRN e%e&)m%?ﬂeg dijtspeed of the
orbityl Shaken (pe rao0 tpng hetkin £I80 rpBasid terentifugd sp@e)d)(g&,ﬂ4f00@1|‘ﬂ‘mt Iemin; herein,

32(}0Ot al nrngl ﬁléf? th prﬂl% ﬁ{hfe a%sgeY d Cﬁ §d1 n%n(?i‘e f1&)0 r@g )Elugr]pé%gm sodium salt,
wag ml@,&@mldm@y}wam \@A@@ot}le Qgg@yloﬂwst@éarg gmgunt of fluorescein is

addgE SH ra@no;n'a?nt En%ti@ét b tles@é&' Sank b@gﬁﬁﬂn’/g' 1061 SubleQbREtsGRsured. A free
npl es, for eval uat i on of nponents for the

radisgh PGP ifaaddedy ﬁb‘l‘ dheelipes ang dagree oﬁrdé%m%%rﬁ%e Sf fugyfscefigg are measured.

Trcﬂi&k@ﬂ d-a5drbest b ﬂ,g—tatfdﬂqeﬂl\!/&hﬂjﬁhhﬂ—ﬂg:aﬁb@met Ati@r isas ddeuxpehﬂibeble water-
let

e

mediated exidptive sressund apoptpsiglis ot thymecyd@rands farsatlietio agtioxidant that is consistent

from&%s Io ?erdqp lls%d aEhY gt‘ar((ﬁl%(‘a?lb g.{ﬂ fowolnga%s?ﬁ {NRlll gacﬁ anﬂ)m €A blank (control)

urine fraction, ter-so e url raction,

usefl irgeaicplgtions of e GRARERvgeniar exsh sapples ey brigelpdediin %?Fh run. Fluorescence

vs. Bk pibtda nThe%l'zﬂlgl(&ﬂlﬁéﬁ 8 asulftr@&?l P EMBL @irveOlThe net area under the curve of
reservati ves evel opnen new tio

e e BP O A OBV U TGN Do B e g v under e

curiad, ﬁ&egfeaathe s dxidext cﬁ;ﬁmyafﬂtheomoldam i the sarplee SAll QRAIC(fT)\analyses were

pergo%ne ocr)l a 6681( cl'eltf t%ﬁ} %iralnaﬁgzera @%oﬁ%&??@%&w @?stem Inc., Branchburg, NJ;

Sessi ng an IOXI
excrmwntvc;irv«rlmgthﬁhé93aml |aod< prdlamn @tet F\Alp y\m@f Regydtpramej given as micromoles of

Tro@fx@%ﬂ&(raﬁentsfpgf gr%@f'ga}nﬁl EXAMPLE 1: Conparison of
Anti oxi dant Activity Using ORAC(fl) and ORAC(0)

Moﬁi‘é& ameashmr@ﬁlbﬁmns Ab@Vityalln Gidkaki6H itbaDIRA CERES aflt&rpresent invention

: | yzed. fqr antioxi dant activit
oSS e o e SRt B B BRpS obd A Gl Finst  are

molk@as (inasic hdid)orid R EiRs erefdtRAG{ilibyiim vathdhetrsr. gfréchadicabintiodr is added
andqge t‘ir!x]e it %@i{&?}x en Yo_l_cﬁgab;ga%ﬁrt 1£ glg%sa\gﬁ?ise&a{u?gqhedﬂaé %?élyaggearance Trolox® is
useérabgﬁe@tandasi pndsa blmkl i rup 3@ cprtesl-e dmopr of digsplvedrptygemys. time is plotted
damage caused by peroxyl radicals. Prior Art Method of
Measuring Antioxidant Activity for Conparison. For the
ORAC(fl) assay, the nethod of Qu et al. (Qu, B.,
Hanpsch-Wodill, M and Prior, R L., J. Agric. Food
Chem 2001 49 4619 4626) was foIIovved foerences
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orbital shaker (Qu, 400 rpm herein, 280 rpm, and the
centrifuge speed (Qu, 14,000 rpm 15 mn; herein, 3200
W0 povp/0ddietri n and the | ength of the assay (Qu, BOT/DBI9)5/006924
herein, 100 m n). Fluorescesn, sodiumsalt, was
obtained from Al drich (M| waukee, W). For the Qu
met hod, a standard anount of fluorescein is added to
allmngadltelcooqnnbamsbn pf od edas biden thetcest.ed\ deaildd triathod ésgasrfolilang: Buffers

I
oSl PLUPSGRSEOE e RS Sl EEESpEaCos ol i
acigl P%é,p?fem@lﬁ@@'dﬁfxwflﬁﬂ&tetsmbh@men ﬁ‘é@ié‘!}b'bfdaCIdT ﬁ@%o?WE)EN@ 20, and

2, 26azbbﬁj r(@%ﬁéﬂlglpl%fnznanﬁdlhé;t ﬁlﬁ}@?&ﬁ%h@ b9 ayBeXdhdifed from Aldrich

-per neable, watersol u I e derivative of
(Mwiug?ﬁ Wi RPLR %@@@ﬁ‘twngn‘f%dab aipsth frop Igier (Hagwton, NH). A YSI 53004

biolbigiehlOokfy geh r@drt@v\eaatcﬁnapea GO}V ST (VieRovR Ghiarigs,dOIaX) £hatusdBaccording to the
osis in rat thynmocytes and is a

t
ma“"fﬁcglﬁeétslsgecga “OE %i dant that is consistent from
ORAQ&%)tI\/?etllogt Tﬁpft%Hbvg’m% ﬁggt s@l% 151@ %vl& LFQP q{ré%aaﬁ(% Jflﬂ;;oshlgaée dbulffﬁr (75 mM,

ari son ank (control

PHIe): 789 e okl Oa fF ‘chb74®DW@( @9 65238 ifko 109m ehrHumeirrflagls apradd dH20 to

the b@arll NEdnbBtioh s BBGIM ! ¥fdre Fsb WM RIGIRD Gl Solutioh ¥Ea ﬂeﬁlgerator (2 to 8°C)
control is subtracted from

l&? %t ed. The bI nk

equinppd, ¥1th fcalibrated Germametn o Fargeh empgralE 17 ¢ hd Al PB‘}Z‘PP&AFW 120.0);

Wdlﬁl wsongante dod Al ol eclnedtriafler, atder dHA0Qo e magk. @bncentration is 750 mM.
O{C‘h gg(Pmyl\é ;Pt}a]-{z%e‘, gtﬂ(?cr oxlirl'tl éﬂle zp el‘éfrl%&ﬁ'% or Qf oe% he %gedlv \%ith a calibrated

thctm@lewanﬁareet tRera@RAG(4'C) Min dplylsefs75ﬂeml‘é I@Hl’@owpbdolononaand 10ml of

75(%&%&1&“}@0& soﬁﬁgﬁ F{i tgqqgtho aq’ﬁlls P A\ 1el€l Ig@ %ﬁeot%@g@ %él& s%luuon buffer.
System Inc., Branc ; excltation wavel en

Stogeg gogknsoltien é‘h?s%ﬁ“é?ﬁatf’r t t9r 8°C) maupRey withre 4fbratedy @mometer Target

ten@brd@RE i88°0Y71 DN@EaliRsre Afith BHRD QX6 ) nR@e WwsAiRNbRLRLSE CEADbuffer, and

o R T LS B AL L AL
TwEéPl\ﬁ%btaLla?& V\Q‘g'lgﬁj uqu%gf ﬁye%}l Qé‘t gd ?cﬁltdoox(}(f%"éllgﬁlzed ater. Cover and stir the
conposi nbi

‘ I ons, ations an (Ut ons
mixige pyestight Tvenegétﬂckmlwe@mcws(qruomw«@kd(eanbmouvmq@ oxygen
present at equilibriumwth the air. A free radical

SOIP"H’F Preparagion Migghyml of argiops @S mLngf detonigegiuniers A 2 R wegp 20. Use
thlsdsloﬁlalﬂn@ pilepdr® saiﬁp&S UBetdse ayﬂuﬁ hsteﬂgmielTr&hd’ ﬁbﬁe $buld be 1nspected for damage

payéng&algglf(ar a cnﬁlorhto t[le ger& Or?l € rgPIace F eﬁ%t% %fo‘la')as ég!.g? c s&drec? wgh the tips in
deignaed enatey SOnly preeprots apd oretrexdidrl ahambreg slbuldebe tuseddorpbis ks@yn Run a blank

andc'lf rf)IG% (a@ﬁ%ﬁ?fﬁppg}% %é:iﬂmﬁ}d{ )Vee/\e/v'% hggll.s a§i\’% E'get %ﬂg rubav t &ncentration
of lpw/r@) Yhesemale smtrﬁw 2pd Mos@gwer@stwn o0 2 e

oleic acid 99% . Trol ox(r
Thq -IE‘VWW@TW B Eighing AY ! CIH% ghigmelend pisting 1 B! fsplygnt to perform the
initRV &4 rachMEENake foRdhe haﬁﬁbla%c a2 511&2)01*]1&: fhitial extraction solution in a glass scintillation
vial\(,lér_}cgt%t h{(iglg{‘] 52 %i or pi 3o mve % hf ?\f)?ﬁt %%Hggr \/%aix) t?lg/l_i%t &dqu)oh éor about 30
secersle iy wenceristianns 8.l mmdnlfqr dwﬁ s Heake 0.Blanipof bn ﬁrsNH)utIOIApMﬂ into another

glaé3£%1ﬁbplv@agl &althmy&ems Bt & solRs:, ABkA! f%ﬁqbéuli %m Xnds, to yield a
[1ow Sprin Chi o) and used according

(Ye S,
congeptiatfor of 9104 medmlsgsdippinc diekeohs ml oRke Vs smvéqq@e Putﬂﬁ énto another glass
SCIJthzstloa\Man GnBth@rddd 38| mhltolf IReni\RSrRx B QBbut BY &Pakakd REd @koncentration of

h buf 75 M 750 P4 (F. L
00RBB Pl ey T e PIARY Pos i hleerIB Ry & e alfow linoieic
aciditvcthaxd Andl pi2pard mlddmamm{dmtloﬂomdﬁmin[m light) bys adZi_ﬁ@ Onii$l mL Tween stock
sol%r‘?,tr(gl 8;%? bq%rKngP&%hnﬁt g&&&@lv&é ¢ 7(5 §] lfn%fe{c %I‘ %teéy’ solution tube

ped w i call er nmone
Wrawmdgietfoit-eﬁ@éiﬁ élml?le afig salat.wn?fs(alﬂ\ﬂvmmzm (W\p@g@e @)e oxygen radical
Weigh 45.00 g into 500 nL of volunetric flask, and add
dH20 to the mark. Concentration is 750 mMM Store 750mM
NaH2PO4 stock solution in a refrigerator (2 to 8C
equi pped with a calibrated thernoneter. Target
tenperature |s 40C. M x 4om of 750 nmM K2HPO4 st ock

AN 1 o —p— e A oA 1.1 1N N A I
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Store stock solution in a refrigerator (2 to 80

equi pped with a calibrated thernoneter. Target
wo esopev@asure is 4C. Dilute mxture with dH20 (BCBYS1005/006924

make wor ki ng sol ution of ORAC buffer, and neasure pH.

It should be 7.4. Keep covered at roomtenperature

until ready to use. Tween Preparation. Wigh out 1Qg
gepsratonyeeigh ¢Bmead AR atgi(ﬁlgolm indefl oh buféad. KedreAAPHOm{ri@erated, it may be
usédNer bﬁ;t’orelghhﬁ)um )S‘Hﬂ{eeforolv ﬁ(!‘upl @fﬂ:t Troﬁwﬁ%&uﬁh%&léﬁ’é l&'&) x%ﬂtgcrated at all

. keeps for one week. Keep on countertop. Solvent
timss- o 08 PSR BRAsUE.AnG xidpnt Gtiviieadd 1 S6 misobpufist ingegagn repgsign container,

2.36mL 8¥ater, a8 theADintillatiof vidM@EHT° Z0and Léﬂ@w ttlhéesmﬁﬁlkzé/&fhtlrrﬁt@ whlle the reaction

are sanpl es. Bef aru rfo the
mag Bo tem eg%)ttér& éﬂid%cﬁ%“ tg g& ehgnti)glﬁc tE% Prg t1p 1nto the vessel

witatntt etmchlam thte oeactive soltidar, ankallowegle aigute bf siiedge dThe Ricadd@Snents are best

kgthﬁlylh h th the tips in deionized water.
. lgntg%ptfeg feo‘ﬁglretl)ém one reaction chanber should be used

FOlﬁ(Q\rlné: (ﬁla&:aﬁ&% F¥moved pRobl lﬁ%ﬁltheadhgml;& %@6 §§7)mL(e%£h dlmegfaé Hia solution,

995 [/ m) t
ancf {fﬁl‘“&tt eaer@cﬂ?nggrﬂr?bgtlntg:{p%%aq@r %;qsilfatelyrﬂgdcg(i}ﬁggng of gAPH solution, and
plawheﬁrﬁibei‘ ifth Itlﬁﬁolaﬂitﬁl tibe @hrofa(ly But GaIBIE L& thahd &Ibblihﬁb' lefl iP@e reaction area,

anJ 110 soﬁt?on 13 111 tﬁe over oyvg{&g%%r t%r eocfa&aéiegeﬂ%/cctpg)lbg tg? ?pruteiﬂ%and take a

readlng t¢amiur€ed@taraa«btailoohte afirakidanf stivigne hour, place 0.5 m
of the initial extraction solution in a glass .
Saraplesnyere pespareshat\4 gpincentiat9n tofh d me/ad ding ‘oBe-Hird gflvens] Galsetreferred to as the

ORAEKH) NGIvEd @ysﬁdnf)StA @dnta-ltﬂlido Relve¥P st &falt jaRs b wailr, Qde{oHé 'aQJ]a solution of
Its concentration is 0.1

t .
T‘Jﬁbﬁ%g&ﬁ e Cve%erg SAPPleT W hhak it bopr ﬂtr?cahtemp‘trtmrmon an orbital
shakertao 280npinh €Fhe ghms stiontwak kaally oA al\fdl)ais aftafdriteh emutiaﬁi dgenerauy to 10

ug/f}lL?ngll “o% th‘i’rg’l’ é’ f\’gnt “dr?erth 83( 6218§nt Qvasoa rﬁo use(c)i aig'c g%% T ak e

a concentration o

TheQOﬁAmo) QJsa)I »b% cthn@d out %Eﬂ?% fhe %fj Sﬁék Ulch():F d(ﬂf &g@éﬂ%@% Linoleic acid was

lass scintillation via
pre%"é‘idv@hﬁdd“\ﬁo(i tge?ﬂ’f‘tfrﬁa’d%t’h%@a@e@éfﬁfdéﬁ 7.6). PH8ml of 10 weight percent
Tmm@m;ttmt somno@fané)oal nﬂgé{ﬂicl&ﬁzed-gvaﬁ'pm 7008 %gvltn@ieﬁ e@tde AAPH was
ed i.n erat or
prefir RO, i P ot 8%t ot el ifb%'ir SOt o (3215 b,
linodend aeid @hSY VD iwamlsnd asathe targgfnf)ﬁebyadaddattmg ﬁm@s\mﬂ wﬁM) was used

as a%ré?&)!?l lsclgllczﬁt ler%ﬁa’tor T}OEEO){@ ap P(f E?@L) %dusgd rﬂ'fangaerld 0 Zde ings were taken

n}; 't no ron tu
evew(sa@ﬁ@anttlﬁzqr@tep mgi\féﬁ%ebaetvnpl eic acid sol utr on fresh

ever h S. are t he oxygen radi cal gener ator,
Th“t/%'i“a% %‘7‘?%&&“‘&% th gﬁic Oaﬁd“edi%%ﬂ“\yi%dlf"ﬂ Absabagee Grppditgoxygen specific
eledcedPisAAPH refrigerated, it may be used for up to eight

hours. Shake for 1 hour. The Trol ox(r) solution should

be kept refrigerated at all tines. To begi n neasuring
anti - oxi dant acti vi tay;c ad6ud, 86 n of buffer into each

reaction container,_ 2. 3bnL water . ? %?rp&tlhiﬁs(l(“mol/ml)]

Vi aI s at 37 C and ahbgwutm;@gmgn nut es 0
e—the reaction natrl Add

%ﬂ (§)4 nL of the sanple, and place the probe tip I Nt 0
the vessel without touching the BMEdmgowlsol ution, and
all ow one mnute of stirring. The neasurenents are
best taken in a light-tight environnment. Follow ng
Altegatively bt QRAC(9) em)\??e Ctlﬁéatpir iobeillflitgnwhdnecvelhaimp @rliquiddfdrmula.  This

191 S/ JbdL2GRnAly UnbPPLE bfer@fdld FOPbbi® Rauidiis'RPLAR
e a eyr?c;i1 of @lt hley robear ntd t he chan‘oer ?urlrrredtrsap%eky eOfdsémple A

“egtﬁlvgathr OFACARPElects) J5si Tadical qHEPclins aivith ghap o8tsiaed iith 2 blank which

indiands Utitat ?)Ebrﬁpdhﬁon()aﬁ eifotblx|dyntoiLét, af ngﬁd(tgat pﬁdﬂloteh 3kiddtion, AR 11RS acting as
in.t C nd no sol ution
an a oguc%n@e FA{rlassum ion og ﬁo?k?\ﬁéo'? Srs%lé t At oxygen (3 110 kj belrkgl ag%ozbed or released by
probe into the solution and take a readi ng. Capture
data and cal cul ate anti - oxi dant activity. Sanpl es were
prepared at a concentration of Ing/nL in "one-third

sol vent (aI SO referred to as. the O:\’AC(O) sol vent

N oy oy
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TWEEN(r)20 diluted 1:9 with water. Sanples were shaken
for 1 hour at roomtenperature on an orbital shaker at
wQ@3@enmms1 The sanpl e sol ution was ready for anedPEE®05/006924
after further dilution (gengrally to 10 ng/nL) wth
"one-third" solvent. "One-third" solvent was al so used
as the blank. The ORAC(0) assay was carried out using
the t saepl¥,Shovls 3@ 0 fuybéffebtomi thalox ey deval ofethersample ool bd evahated and used to

' . nL of 75 ni M ph hat
conf@B iR A Sl et gl T UL o0t "per bont TVEEN 20
Corﬁﬁa?@&l %bﬂkb@:ﬁ an@r&{.&b’ﬁﬂ)‘l A';g-ay qfara‘d&{e%an' gd a%ﬁt@é'es to@ tl?eOO§AC(o) as

ng linoleic acid r epared by .
comgrred i e PRAG (7 ege mepsed 1 inaptectivh “l’drH’éth“i‘eﬁ%‘Fe“Fé‘a‘kftaP‘&’i‘dam potential.

Thé/OkNO(ﬂfl) (sn Zuliffedibyyged radid] Qét&tl&ﬁﬂnéihc(d%tczﬁ& 1[TiM1es\bﬂ$helAEs€ﬂptlon that the
I cal attac

mudipon el Bl 4 HErwh gt shoahu e e Qlippsver, many
antipgitlani Gompgpunds) fluvasceusethliage.g, Sluelredss) aniReathimgens W tigse compounds

fro&fqla(a?(?al Ied}i% lyre ﬁ&g% Ilé& also Fﬁ%ﬁ&el@}@#% V@ﬁpl@ QI?egngrg can skew the

ormJ atin

resils cfif call aststmeﬁamc@w@a@a@q t Yheo QRAELP) gprtleoidf pre the| tleer rhereka)ls a direct

me%gf}t&mé‘l@_ K L%B%Mg}%\% Csf]-gqge(% M4 stfehent df T@%aﬁmcé ot ddygen into free

radigals. e’Fhﬁ%t{u?tw|a§meztshrgmmanaj)m#ggpaaaén x}i'net[ﬁ gﬁngﬂﬁ Jpen whether the oxygen
is difatHed Itd> tweates- Mrhlﬁmd hlel&inipogeng. | Aqeongarfisofi 18 [tiee. asddyi garameters of the
uan wn as m cronol es of
OR‘%?(@ ‘?ﬁls Bgﬁ‘é %‘ﬁ Sds rowées#%];n%gg sanpl e. A negative
val T@lz)rlsmetﬁﬂﬁewg’arla@gsrs fa@RAG(Dpoe ABACHY activity

A'Lséé‘}'l‘a ' -eﬁir'lb‘ﬁijinﬁ"';sgsjdyd ot _culk m‘g(iﬂ)i mdir cag es “'d,tOlﬁAC(o)

TC&D‘I&MEI rom i rs 4a proq ﬂklcﬂdll arl ag;a@ rThat

A/ﬂfl-f)wﬂl:é?ﬁat%' dattor, r1a§8r}plr0 ZM]ﬁ‘lrf)h@s‘ﬁﬁa't@g A (M in phosphate buffer
ant1 oxi dant. An assumpidon of the ORAC(p) assay isS

Ta?éé%ol@@ﬁ)ég:%ﬁbchtﬁatl&p[ DEMUIEEsRRSHTHAE i OT T €] AXIeIM BNIEI€acid, in
sanpl e, however, any| @bfpaat vifert he oxygenixtuevdhoRrwHEN® 20,
sanpl e can be eval uated and used to C ONPRIAEBne whatet (018 mL, .18
the cal cul ated anti -loxi dant val ue. ConplahL,s&mf

SaRAChmeintatich ORAC( T | )| iAisisigyat Rrmegratems, [Theg/advsatidlggésted to
of the ORAC(0) as conppemethntsdilgtérto ORAC( f 10ug/mér e
neasured in a direct| pegul wildbufect neasur enment  of

Sagplisgxéndant pot ent i all acetTiteéva®RACSP VYV | s @watérRditume/d§% by weight
oxygen radi cal det ecitdilotionsinthowhasebusies o] TWEENT 2% ¥/viy{“one-third”
the assunption that [the fluorescein (targ®enthol ecul e)

is the only fluor pqr‘pnt r‘nrmnnpnt hei ng tieng s @ne-third” solvent
B ay, tr P : ~3aeM phosphate, pH 7.4

Fingl assgyap ugie( o g bl 1

Bl tr
Standyér esce al so. Fl uo

fhnr nf ore cah—slkew
ntl-?ﬂganb_-‘t ﬁty q‘l]dé d de(is??set hle®% ‘-’H ayta by the r:adxcal
cai)agq% of alre sg%%%eéms asur eng ra&@s %Hs upt ak ell‘ll 1{1t g nd hn%lelc acid

darbon radlcals antlogugdant
xXygen

direct measurenent oan{;xggird)&pcpséa%ance 0f f@(a\ﬁgggrea

free radicals. This sur ene

antToxidant E Ci I.y s not UB[JBIIUBIIL U[JUII whettrer—tthe

an)dqygletrpdyag;ltaaq ?fé epentdnvgpatioa fis thejthe useri dgesnof pegdl to learn new techniques or

Qﬁ SRLR to Mc &fnle $RBenPhpphi® ARSAMhdARHS TRArQLLD t.
o C(“% a&n%m?he 8( %pgmef hods is prowrd drag)fry environmen

meéﬂﬂée hemrgipgspring. Sa‘t'f}ﬁﬁaé‘frﬁ%oan‘h%f"eﬁé*é’ayenﬁﬁ‘} Urb ey thgy same buffers,
con@Rés( Erdtpactivn hndlRA€Sp@tion steps as in the well-established indirect measurement system

developed by, e.g., Ou, et al. Ou, et al., prepared samples in acetone/water (50:50, v/v) at a concentration
of 500 mg in 20 mL, rotated them on a rotary shaker at 400 rpm for 1 hour, centrifuged them at 14,000
rpm for 15 minutes, and diluted them with 75 mM potassium phosphate buffer at pH 7.4 (Ou, et al.,
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One distinct advantage of the present invention is

that the user does not need to | earn new techni ques or
w@osladel equi pnment to i ncorporate the presentPCT/US2005/006924

apparatus and nethod into 2heir | aboratory

envi ronnent. For exanpl e, when neasuring sanple

saturation, the present invention uses many of the

D%lﬁ@n%?nfié’raédatle@ﬁfdhyg@r@dwéﬂbquqnpqﬁppmd/may§@¢@noamhcozhnnoxldants
Ussdg@andaasy Mathyiaed \Wetykrosdahk k&@%ﬂbﬂ@%ﬁﬁfé& ﬁﬁ@ﬁ@ F&IRHem. 2002, 50,

evelo ed b Qu,
15 P BT e e Beniol Tty & e oul§ g o sgution uner the
Ow eoeigivhy ORAQ(MT cdmBflon¥y the méke rﬁolubfeot:(ﬂlﬁ[ﬁdentshﬂﬁlblélﬁ fhe less soluble

T e
COW"QE)W&%@FIHWD?]Q@W@ﬂbm@rmémeweﬁeﬂ (Itm:rpfoat a supernatant solution

m agcc | m a S fun S 1Y€ O € 101a aIll
a%% SO%}{:{I% é@%@ﬁ?ﬁ @daﬂﬁ%do% I?s ??ﬁéffl E%“a Gkt atiye of the total ant

oxidant ﬁ@nvﬁéﬁgm%tumlﬁglp atS@ge a Bolmgﬂ of @esgmplp i Hs QW(ﬂ) buffer does not

alvia@s tehict iht YonteAR ANGE Eampik, resufig EdnGe seQedlusidpes oRA8E). S0,
1815-1821). The present inventors found that rruch of a

Tht pwbles avith|sempio diksdluriat waaedopdifed aod Allatlost comnteBitiod Bmiédt tocopherols to

an thfg)gldadt ngac‘su]%%%&Lé ?uh elp T(lj m¥xtu9€n (6] qhu%rfcgm ar%g&ﬁcz}?{:(??eroels when using the

onents di splace ess sol
yefephstryed. onb yhavirain H6r 7. wimeahe ﬂ%%@rmktentlhatas \Wausd that the

ant%ld%'elffhé %?:(tﬂérb;é%m&l%ﬁ %ﬁlh )at § :ﬁg)@lﬂ an(a ?ogneroly dategj ug/mL as

S an‘p e and neasu e re
@??ﬁfél“h%?}aldi‘gr cdignt yepasielyran eugiob oingbrgstt e thECCG?&@C(fﬂD ystem shows no

fulﬂi@lt diRet fo tha %H/&hl%mhtﬁm lﬁ@;'dng @leyvafug f(Q %ugrﬁeﬁﬂ %ﬁ)ﬁ@éﬁet #I&e 11). Lack of

he total anti oxidant” activit
actgyﬁ PR sudk heambipalies il ’aﬁ%fo“a)hgrahﬁmb s3{iation @robIRMEte| apsent from the
ORhNﬂI((f)&lliet}ﬂﬂ @ﬁce{]tﬁé c@th&}(tﬁ)nro‘BEAnW 1s Haﬁ dilﬁﬁtaﬁd]&ﬁce(?lﬁc JoR&nt for the sample
results . c t he

congams a}cetbne vs%a er, an (ﬂzte(rﬁcgt %)fe \é\(ﬁa 61h7“1% 1 ?0&981@:“1} szcg o %@ﬁ]ale Presence of
TWERNR2Qih tlmonhvmt bmthe@mmé acpauxed for dﬂ@pheasf&l:tﬁmp Grod Mixed tocopherols As

a cé}nIof fg?(’hgl%% ng n? Y& rﬁeslﬂsws the I‘ I I ll%e in V@ﬂ g/l;]nL and mtnﬁcllI tocop%erols at 5 pg/mL

quer cetin an xed tocop usi ng
as CYRa(efl 1ty covhsingbdient \saxdmtel%satslh)ougan rout-hiéa ln_é],uddssthe’l @rolldx® control and

denftJRAAR }hesaxﬁl:yed?bRé'g(%é the%Ptﬂ? 1&5 %% o é:‘ﬁ o %als%)émadlr/mﬁ%_m the 0sample over

'effect of the ¢ tron o querc £in a
tlan xed tocopherols at 5 ng/nlL as conpared to each

ent, separately at 10 ng/nL. In contrast, the
Thg (8GR oty tcesy S Bt & RBAG i oGBS PRAG G {automated

circh [$@5GE0E nancrttvimat ichea $)S€B¥)0(l5)d lhh:Snticéé‘tl the GIQ(C(G)J%%M Bisclosed herein

takgla%gtaée oq'%ff': }I1c %hﬁl}ogy%m dselfsgrc sa/ ﬁr%s é?t énaéﬁa gfuir%% and/or automated
thatppaymeeh'gequc@ foa[gzgem do[:tpxgmﬂichsear@%ﬁ@( l®menms¢ hcid'reslldnmf theh@sts of large

ﬂudﬁ%&? @Etéc%()h Q?stéﬁ{s S@mlat%n' 8s DRl i)}”h% 1@5@9(:15’109 & Otfp ?al Analytical

sol vent he samnp contai ns acet one,
Cheafé%tSeﬁA&e‘\q) g?‘é‘ilmgs(fPrﬁglell@PW@’%‘fa idztigmpenyisid s maTaglaaﬁa pend 4.
Talifé B SEDSETHRS fol MESHN (RERattllihhe sol vent for the sanple

accounted for detection of AghUMldCufvE pAOE Xed _
Daytlocopherols. As a control faomeFsaabamobss) activity, FIG
Day2 shows the quercetin at 5 2g/ooli2asd3Te xed t ocopherol s
Daysx 5 ng/nlL as conpared to eHsl01466¢g64008 ent separately
Day 10 nmg/ L but al so i ncl ud.866f@7M90%x(r) control
Day3{d" destptlst r at es t he abi | i t313dR400RRY¢B) to detect the
SDpydem of oxygen radical s re39é|7h<i’3ﬁ%06|8ﬁ30t he sanpl e over
StandargDevigign ORAC( 0) pr ovi des H’@P@ﬂ? HMselant savings as
Rel ‘3pdeed Reyiatiohe nore expens WCRAC%H) (aut onat ed
aut omat 1840600061

HO 2 $250 000 non- 50,000) . _In

CT TTUOUOT 97O Uy oooyg

contrast, the ORAC(0) appar at us di scl osed herein takes
advantage of off-the-shelf oxygen sensor systens that
may be easily mniaturized and/ or automated that may
be devel oped for sale to doctors offices and even hone
use at a fraction of the costs of large fluorineter
detectlon systens. Valldatlon ~as conduct ed by t he

N _ = ~ . AN NN ~\
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Table 2. 5 Day Trial for Precision (Repeatability)

Area Under Curve (AUC) Day 1 202. 655447939563 Day 2
WQ1idsPl61122995373 Day 3 187. 01466464995 Day 4PCT/US2005/006924

202. 856617129109 Day 5 (2nd7Anal yst) 213.124092629655

5 Day Mean 203. 710389068730 Standard Devi ati on

10. 649840914564 Rel ative Standard Devi ation 5.23%

IhgcpRasTion cagbday Gtsen QAT RES b pidhe qusTectinsempld atya canesnization of 10ug/mL.

TI&\II@IHQET Oeﬁue?xs th¢ ﬁ&lonetﬁeaﬁo&éleédC@DRWaﬁl@MdQheaﬁSlfk values predicted by the
?%g % tion 0&1 (é)‘rig( HORRAT val ue is the

IR A Bloots TR Rts 3 Gl 7Bk HHESRBpROF e aceptaily of

a methqde‘sltlpneeduccu eﬂplbtysmrhdn H(B[‘Ii‘gletlﬂ)oﬁqmaﬁdrﬁﬂndﬁwé&ﬂiyt Oseries of HORRAT

raﬂ(@%@t@/e&fo §51d 2 0 i ca{ella%ceg aLIB Ffecn?wrll g’ff ar d ﬂNﬁT value for the 5-day

i ndi cati on of e acce a rreth Yol
triglds % A ‘ieé?ﬂrutl@wp pEibe ariabytical tangeais s linggt ngeabmoadedin/Table 3.

T4bR 3, WeltRiiGAiof bilAblytial RG1de€S Of HORRAT ratios between

Sabhpke (aadl)Z. 0 1ndi cate accept alFuRicEGirsd O of a method:
1 The HORRAT val ue for the 5-dayséfiifbiged 1.98. A

lodet erm nati on of the anal ytixahsgiarggias a i near
10pange is provided in Table F93dmbl|iBLi1Det erm nation
506f Anal ytical Range Linear i202EgSigog7mppears to

108xcl i ne as the sanpl e concem8TEvis4ns3smar s 1000 g/ ni.

yﬁﬂ@ﬁﬁhéﬂdét@?ﬁﬂﬁ&illfm -@00ploe anal ytical range as a
Y 34368 + FHgeR’ T W67 &ir @$0dplot he area under the curve of
Llﬁé&r hr@é@h@ PEEE S rd@&lfngncé t'ﬁp sLIQplé an&%a%n ar§:i qbﬁd mé)pnid With the
provides results for precision of "8l n
de'i"%%’tﬁ“f’%" t[f%ma'é(“‘if rasger@aémeaayanw ithg| vafug pf the aieh srrdolnthe curve of variable
corfcBigfagads alpitb iS00 hg/ALEia detBeifikedC UlabIe 4RMBvilles results for 8rec151on of single-day
07. 369402985075 Run 2 198. 18118466899 Run 3 2
e 606 Run 4 201 536572438162 Run 5 202. 1 _10714285714
Table gy finde Bay Diix? (@ BR6isizd Fep@BbStyandar d Devi at i on
3. 505016471434 Rel ative St ardarudddemiation 1.73%
RFI%?RAT 0. 654480870834 The siZSgM?AerlagSng eci Si onI trial
Rihdol ved 5 separate runs of 19148466898t i n sanpl e at a
centration of | Org/nl. TR&-QGRAAT760@I ue of Table 4
R‘l"b the ORAC (o) nmethod is @96%83B438tAx ORAC(0) assay

“PWézﬁq ed| ents in an
SﬁasMusedto opti mi ze ratlos%% 7
GxXidant conposition as % S(S)fgj ﬁ)4 Exanpl e 2.

Relatwe Standard Dev1at10n 1.73%
HORRAT 0.654480870834

The single day precision trial involved 5 separate runs of the quercetin sample at a concentration of
10pg/mL. The HORRAT value of Table 4 for the ORAC (0) method is 0.65448. The ORAC(o) assay

was used to optimize ratios of the ingredients in an antioxidant composition as set forth in Example 2.

One embodiment of the composition has weight ratios of quercetin, 49.18%; mixed tocopherols, 32.79%;
grape skin extract, 9.84%; green tea extract, 6.56%; and bush plum, 1.64% gave an antioxidant value
using the ORAC(0) of 17,254 micromoles Trolox® equivalents per gram. The same composition gave
an antioxidant value using the .ORAC(ﬂ) of 5,281 micromoles Trolox® equivalents per gram. These data
demonstrate that the ORAC(0) and ORAC(fl) methods of measuring antioxidant activity differ in the
results obtained due to the limitations of the indirect ORAC(f1) method.

EXAMPLE 2: A Synergistic Antioxidant Composition.

According to the dietary supplement of the present invention, five ingredients were combined into an
antioxidant composition, each of which is prominent in the diet of long-lived peoples from regions
around the world. The present inventors selected ingredients based on a comprehensive search of the

diets in areas known for longevity. The present inventors recognized that the diets in these regions were
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One enbodi nent of the conposition has weight ratios of
guercetin, 49.18% m xed tocopherols, 32.79% grape
WG koos/oesabr act , 9. 84% green tea extract, 6.56%CHEIN2005/006924
bush plum 1.64% gave an ansi oxi dant val ue using the
ORAC(0) of 17,254 m cronoles Trolox(r) equival ents per
gram The sane conposition gave an anti oxi dant val ue
rictu$i Agyvohdie atdRACHHhkmplsOf It Sya? Flrther cacogmixed by Treoln@onfary that certain natural
co %@%ﬁtﬁ% ga% %ﬁﬂ%@lﬁﬁé@ Qa;cﬁvrzrigegtg%tpzlt?hh oﬁfg%%tltagtfgj% . vitamin C.
In- faet iextprisive dpsparely suppprts tee rotesef Yléanelbtﬁ‘atnrtbﬁfeaﬁreratleﬁ pfhé-g., a-tocopherol
(Plizbﬂib bt MR, BlxibbbiEorNAR] RekicitERA6H! 2 FATRich 0k, EXAMELEivihgston).
A Synergistic Antioxidant Conposition. According to
Badei®n d]uEi‘e@ia)/chSthBpﬂ\Eﬁfﬁr@tcorﬁﬁme_tdhﬁol&écﬁ&ﬂrﬂurlﬁai\/edt}ﬁdt@l}omfnlaMﬁl and other

nbi ti
sou&cgg‘grgt 1P<§lllc%ﬁug\ﬁe rgrg:ﬁl(t:%f:s \)Idi)ﬂog}/#llia ofﬁ%??muﬁé ﬁr?x)r(l the \{ahl%us df%(%ns tf‘ long-lived
pedpler gitd enedfonuiopl. €8 ohe ermmple@if die preaend uwehtlbtneha/\bﬂctvclng Hdsie ingredients
welgrs%l%g% ﬂa{)c}ﬁglgt Axeq %0%!)&1%1%@ gj }3;95 dtlzx%gét rpeglst@ e)gﬁcta?)r bush plum are

ensi ve’ sear ch ts In a eas Known

prom@wgtev the gliet afipeontns e5the Andeasy wiHegs o5 Vilabamaiin Bayadop dhe ltrhie)f Huza in the
Kallk&is Rhﬂ’ge iR Bmir 8 il’lolﬂﬁ(h%rlﬁ fre CRorgfAn £1aR GO ktm@NIKSR, for example, as

0 rols. It was further re
C‘teidn’t}efﬁaglp‘s leyagis der tAarSﬁ'e'ﬁlétt M %@%ﬁﬁg Lh’fdg%'flérf &g People,” National
Gedgpopmicaldd?p Jaintaly; oDlhe dtali@sistaibdf $aedicih (Keenig R Shidinia's Mysterious Male

nt dant t|V|t vi.famn C. In fact,
M 2681ty ?f 1
eﬁ. ellaahlsél Ve fesear chrc and sAltsha lar ole of Vitanmin Cin

Thd &%p[)ﬁt%@ 6f @l bx@&m‘%ﬁven@ongdemo@strﬁtg&&’ BREGLREC énPb;éJa‘ﬁ{ ;ﬂ:ﬁw@n Not wanting
Murray, Textbook Nat ural Medicine, 1

WWKMO’@WQ? tzafzﬁopq 1ng£'pc{)eq$§gg ths ﬁytloxgarg é@nmqttlpthhaé/e act1v1ty for protecting

intth @BEA Bylosof, BINIIARVREHR4NSs, CATDIxRREAINIFOMad edchahg: mdrbotry a6l protected
her Sour ces that. inclu

extracts from natural
thrayie t'g‘]rts}l‘:c%hltp LR ‘83@5 P er ‘c’:’é’h‘b“é‘ﬁﬂd yarpip grﬁ"{“ﬁ‘e Swhich can get
intovthe cdlI & hyégplalivs awifis baiighld fov pdtegg plicagtobalt the grage skin extract and green
tea eﬁfa@ér?fxyd?@hlht NafdCerftt %{Epéaﬁ ar?J aré L\%llzpoq &%tet:t@% %ﬂt‘acaﬁlar fluid; and

ow ng basic I ngredi ents were se

mixedl tpgerherols arCrhpszréldwt e tnepber oty flaypnalp € s hapercatind, high are both hydrophilic

ancglﬁféﬁlﬂhct StRXhEAhnes. OFurtHddbrd) |ab’§n'1|§€'i €haPsQRAIRIBN tn (h dfch @r even in the
l.es of the Andean Vil e of Vilcabanba in

t | a
dletEI@% U’g‘?men't‘ﬁéf I"ﬁhﬂro&ldc P Vﬁh‘flﬁg’r %5593%‘811 am Range in
St at
cofprnt onuBrsprptE it enetEh WA i Moty o e oracoo

appdratu$ AndSb¢ methods tof Me pietent Bogmporo fhe tphrsen\invéntbrs weik dids to measure the total
ant1o% 9 §0t1v1t %Bﬁ%tto@%@g&tﬁ H}gUpirhc 31%71%0%%&9 %ﬁt}/-o Qafntsta.‘?(i3 other agents that

lan 1I's Sardi nia ( Koen
aid wer@trab%thmpeom@eherélérbﬁ%t ese Sérnen €€ vmrm-c ‘N’értb‘h like. Using the

ORABJo) s, Qh afMibidad| dopositid® heaBP§sérbibtN iy ttsaiepdl@se fat includes
i nvientl on denpnstrated.a s%nerg stic.antio

ﬂavgacp svletgy qucf{fﬁtm’v\ﬂaﬁlﬁnﬁﬁ of at 16 HnsDS)/f \flﬁglg}ré, n?ﬁ)@ttonally, grape skin -

extMell grednSed axgiod eideAisgaliah bﬁslh@lual’ltTha)syrté@giﬂm is papagdrlyiobserved in a weight
P t oY i

B b L, PR Db 3680 Al oo o e

complegiti¢nodisiudes thp fdlpwise adighttatingg Reseretin, ThéSfoumineddpepmherols, 32.79%; grape
sklrp&warﬁl/o\;ﬁt%eﬂb%tra& Q560X ALy phink) 188%ur al vitamn C
cont ent ch can get into the cell, is hydrophilic,

Frca la ds A §ra1?ﬁltihbt| s&htsehef Rultp b?zlne@RA({,‘Kg) tstlaae &Mbﬁﬁi@ kl“efﬁ.hﬁ ngkiRBcopherols,
n extra een eXx ar e r I.l1.C
and i SO PR Bt s AT B e PO G eSS fpmen-La

Roadg) r acel [ ul ar fluid; and ntxed tocopherols are
l'i pophilic, and together with flavonols (e.g
Flaypneide euch rep Quatsptinh  dkeefldyondid laf) the cpohmpdsition seag br: |apfaﬁym61 p dlavonol, an
isoffv e 1sc5ﬂ%@16ﬁ&?§nalo§&g th&}&dE @ﬁtﬁma@&lﬁcaﬁl& R&kepthti@taltithereof, or a mixture
included in the diet, or even in the dietary
suppl enent itself, may provi de adequate vehicle for
el i m nation. Cbnponents of the Synergistic Antioxidant
Conposition. Wth the availability of the ORAC(0)
apparatus and the nethods of the present |nvent|on

oy o o L_L_l

oy o s o o o
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aid in potentiating the anti-oxidant activity of these
agents, e.g., vitamn-C and the |like. Using the
WORWE(MI6BySt em an anti oxi dant comnpositi on har€TgsS2005/006924
synergistic activity was devel oped that includes
flavonoi ds, e.g., quercetin, a mxture of at |east two
orms of vitamn E, and optionally, grape skin

| ‘h‘éf?&tr Exqmplesoba flavope] inekade aercetim daoaupéereladnd amyribtioh Tht parficular flavonoid

or TRy a’fagig&enbxl SaltPiéitided uh akd yonﬁiaﬁﬁénv i‘é0|de'telﬂnfi?}ed'\'%L Qmung an ORAC(0)

uercetin to the m ure of vitam
a“[‘?"“if‘ﬂt g“é PS5 1096 PR %o@"/ﬁﬁ?ffean fhﬁb"%@}ﬁffﬁ%ﬁ fi copfemplated to
provids] anchedogub.e Refotech@wb I@awﬁblghfh pﬁﬁbﬂlﬂﬁqueﬁbﬁtﬁf @Bé {sNatended to refer to the
agé@on%So@a %&QQe HREIP I\?vgerg ltI?e %ggéos/ ar sebu Saﬂf?lgsien ﬁ{fac&)see 9% /glucose for

fea extract,
exqpp- é" hF ghagnegie sghteotidrael e tsrkeowressu hitis cofquercetr@RAG @) rhamnose

glRES@Yof G/ i IhoWH 8¢ ﬁ%dltﬂn mlaﬁ@ngst (99]9&!33 [1 ﬁlde %Qs% coxtnf)ounds which

m xture of tocopherols and quercetin an
CORRTY aa&trsataw LR RrothET Gan anr-GHaP Yt preer frﬁewf Lha pp@teome; 5,7,3, and 4.
Oth_dra;\ﬂo)sﬁmtm@ glﬁblﬁhmﬂl&llelB)ﬂ a&st ithan 5T5h900§1|a@dhﬁ>n Qdeg'l Qhiphy1€or malonyl. For

oSBT Sk 8oy 85t AL ik af S0t Pt ot than -Of

grgyhar maceut | cal |y acceptable salt thereof, or a
m xt ur et hereof. Exanples of a flavonol i ncI ude
ladﬁ‘é’l‘% SYqhs Qyersstipfre readily sambesiagd in el Mowdive flpmmoide@rdchnling quercetin)

ard ﬂré%&‘rﬁ’ Ak rﬁ'aka 1§coiaﬁ§H ugﬁ@f]fQan Q ye n%ralﬁ%c&uﬁ&%&ﬁgﬁ%( h({bartlcular fruits

am% tCﬁ OS|t| on is eterm ne y runni ng a
YFEFBYT Rt SSFBR'EY Ri2RagriRSh onips B ting bl ARPReH 1ed SWBHLs, black currants,
lenpas, clertiespraibleais, (gﬁosqm:&ree &Bx‘nﬂods Solf&ed) frﬁlmésaﬁcﬁﬂaﬂl O horseradish, potatoes,

t noid, in
amp&[s %Jilggg @‘Qm@tg‘ﬁ%a etolbtﬁln a so %gmlfn%t(@%‘léw b Iref elr to
Buglhﬂulﬁg h¥e Qﬂs@ra% bﬁsh%llYIﬁ Lrgzgal;aggtrdﬁz%ﬁzwquontal hebou%'I 9,/61 v1tamm Canda

ar abj nose, rh amose, aC 0S
Varén’f(yac?'fﬁ?gée ieps@s Aemenisicd Qj gy EB5¢ gl 0@1“0&{ gre (datat rioh Shlown)k ithews ingredients

areaﬁhervbtt folnddide Q@ &Lind |ﬂQvon@1@Q TH%Q{FLW&%g%MQ %ﬁl qu\%I'sc phase C;s

icetin is _knagwn itrin. Anal ogues
colfi bR 1 i R Ao Y rfiotitic s Wonpihat at o fow e o
ImE/ighs lu$1t1gm isangplg pOmphabherd wdiarxddted Gokhglat @oﬁ&er 0 mﬁe @bnditions were
dcv@BBsttQ gepgrgt@ ﬂ%ﬁél&é AR sC[fara?F vit7amink?t l’Thle agjsor%fnhcg Wa%m%?gfrf)do% 245 nm.

ituting groups In €ss

Pulg b Bkin 28 BsY blumSH BRWed 05 tl{EBsE&iW bhe fafd Encﬂﬂz?dl g}tgcy ﬁur%fln water. The
Slu%)bubs etin, Onl one or two of posi tions are
S

Terutisd tgf?“%yF i W@O%¢%EP°WWQHOM rreiy dhgpieeze-dried material is
weikhed\l0 e ideksre m&nnasauqm Ql[lﬁ'aﬁi prBsead i€ tHeQ@BRAbdsKioR ¥NHE Sl%ée%teﬁventlon in an

amc&th oflﬁtrorélg)é/n H% 3/ egr m er. egfg’f)%{n&(jl n%\h %dl 4 Q"F’%ﬁg ' ]E: reto Imn
GraPe &kin em&tuhapk M(HP%{?IH& é rggiefﬁ%% Sg§:g>e slrms andn co S gOC &f %oéyphenols and

ruits and ve such
may,bi errdned fiog w Ypbenoligs) Ma«tﬁeq@ Fé: Eunmé@ngmlgr Bﬂtfgﬁoublle aZtDkLtd Changsha

Ecobéthit BabetopmeRBAS Chiad) F frbrf PharfiliRNAGLdal €8, g0Oseberries,
t omat oes, olives, radlshes kohl rabi . horser adi sh,

Grepm(eabxmea Cﬁe&d teﬁ%fdﬂabtag biSextredd Blomahd 1BaveBYT (PR EALRS ci:ontams 35-95%

P
pol g%ﬂsa 6)8 ghtgl L tl;'on{ %&n{amquo%eeepar H%ﬁ%ﬁ gﬁa?lue California, Rancho

SantadMr %rlﬁiscéb@ lﬁlpmS’%T\hpmar& Go.Mamigtoan\Nak.i ety of
i ngredi ents as denonstrated by an HPLC chronmat ogram
Othfr&’é&r edigntst Tahasipryidantyempesitiongypfatbi rresest imvertiob @l éxkde ¢re or more, non-
tox1b l’kﬁllarbkﬁeeuﬁ&aﬂy QR Htatild) darﬁéras\ié}ﬁé%' lgéosc Tﬁﬁcﬁp&%sg hglmt B8P ellulose,
rom a reverselngpase col um usi ng ep

mag“?sala% R Pt LB G BB BP0 Re 2 pidetrin, yclodextn
denmtvd'saasrohe, likat Using tlhéBWoﬁeﬂiraqo&f cahﬁi:s/cﬂilsﬂle Ubtablels ﬁhaﬁ@d’@&@ f&fnulated and

t ed m
oo R R Gl R RS o R PR Btsrnc s, s
to separate vitamn C. The absorbance was neasured at
245 nm Pulp and skin of a bush plumare renoved from
the seed of the fruit and made into a slurry in water.
The sl urry |s freeze dr| ed and ground For antl OXI dant

o "
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wei ghed in the desired anount. Bush plumis present in
the conposition of the present invention in an anount
wobkobnam0% to 87.9% or in anot her enbodi nent PCEHDS205/006924
2% by weight. G ape skin eddract. G ape skin extract
is made from grape skins, and contains 30-82%
pol yphenol s and may be obtai ned from Pol yphenoli cs,
disiMagheting, ag<as; cdturing agelisNitpvaring agdBispfldRemducing@gddes, orlnedting agents. A tablet

ma)g?J rﬁscfg abf%%ﬁﬁ%ggs g L E&? M@lﬁ’ %Te tﬁlo%gg ewg;(htC?fée'; t@r Fee fé(?]cﬂmnal ingredients.
Commsrs@ct@bhrts may beRERRs{bY fcPBpEIsie ticasiedngtdiansived frgedlowing form (c.g.
povﬁiep e@@duﬁas) SRMHnAlyN $hixda - Wi 0aP Bin P @20 ! g%latlﬁl n ﬂy%@ﬁ'lmcthylcellulose)

obt'al ned f.rom Amax NutraSour ce I nc., Eugene
lubgicant; £ igfrh 4luenta PERP VYNt iS0EEEHr ($ %, Sefk\um parch cglycpfate,  cross-linked
carﬂaiﬂﬂalsyl &elﬁ(lbse) dVH‘ﬁdelaSti\@Vm dlsbk}smgQQEEtr Sunghle Bin@dis Sicludd@arch, gelatin,
o bR SRR MR, B bl B
acaa@,0@p¢cablll er s@lium dgmacxcchrb@s'nie&xlmls@sc polastiotene glyeel osaxgs, or the like.
l%ﬂlcﬁh?so%@d 1%@&03&@'%1‘1“5‘% ﬁudc%@{x}ﬁ%lédw Sdafl ﬁta@zrtc magnesium stearate,

cal clum osp hat e crums , mannit
sodiggy bringegte, sq:iw arstater packum eRjeridsctenche fike- dRsinteaaropeiacludsy for example,

starE:lh glilétl{yk Eelluldsd, B&rt&ﬁfl%ﬁlte? R&IRh g0R/ & tﬁgnkd ep%me@ﬁswds €na9lbe made by
a ets easl an ca e ﬁH
moldipe é‘b\?aiur‘%%v IB?C?‘E‘E gw*ﬂ%a Bﬁotg‘t‘ %“ﬁﬁ‘fig ahive mprdieni mossisped i with ah inert liquid

dilesrri ers, binders, lubricants, diluents,disintegrating
agent s, coI oring agents, fl avori ng agents, '
Cagfstlenveritabtitsonaypptigreiit b coated prescerchandanpe e Sormplated byl astto prgyide slow- or

conggllem?g@aspbff tﬁé’&ﬂ%ﬁ&a%{ %pgfltld'ﬁmm&gmle%ka%hLﬁé ¥ dohtr B release of
or nore additional 1ngredients. Conpressed tabl ets .may

agepls SHICE PN PUYRIMIRCRIHTICIES BixGY, With &r cRBtf i o Rfesiah thaids feristapt to enteric
degf‘aﬂ&ﬁ)nfol' &%@Q‘atﬁdﬁffm a(seleged pﬁ@&\ﬂilﬁl’me Reladdl o St agddt in@N@chiryby leeching,
ge atin,

emﬂ%f“&w’p Ecbi}‘f“rf’éf‘ Iar a&ﬁ"f"gl ose), lubricant, inert
Carg%rls Lﬁ%gtpr?xggtce %x?tfo‘f%gljlt s?a’blhgJ §§ E'Elf“g{ boxg thhe re%ggl URY mixture of plant

SS- .
carl@éyqrm:sog@x)le(g M%&T@%ﬁ [ \?byt@ rFquplgfgerp@] ﬂqg @g@mzd with the antioxidant

compdtifichbd |S§chbd J&gﬁfn&ldnlgﬁtl:ﬂ!ﬁl BheShelf 18of t&ealnﬁ&dlcﬁnt c@ﬁ})é&ft@h and provides for a
ucqose or beta-|actose,

timg EEe ﬁ%ﬁ@ %@?E@S%nﬁh%‘y RPHRta eoniits Ing ACHPIEY wgigbicRtio of about

30/1(1721)@180&@1@ Arabfc(asmiﬂ) WantBdnQduma fn@n tragacanth, gum ghatti, (which may be obtained
T e

epowdeti aursinglae atoduct)s oBleu:ﬁMBR@aﬁéE e Ph)ma gomwiayimblended with the
anu%;l@zﬁ'a[ &Lxﬁxosﬁ&ddf lt’fmplpé?% Qﬂérﬁlon &%%é:‘gﬁ AHE B@i ?to lsf%lalﬁgther embodiment,

[ ori g . Disintegrators include,
AM&B&?&SE @ﬁ%%ﬁula rﬁéﬂqa%d »\s@ﬁhlwwéiantacgwosmsé H‘tad’i‘ﬁ‘&héra“" of 2:1.
nt han Mol ded .tabl et s o
o o5 TR T £ OBt AR AT ARG 1 o PGB EHGTen about 0.1% to
90% _Chﬂ@dx_&ﬁx@d)n&tetsbabﬁici forgruiadore b thaoass bxagdrswihe tardens theneselves will generally
havle In %ffg gn thléer{?ﬁrit %Hllﬁga%ceg{o t%.eapdr?nﬁ»'i)sﬁu&a}éo&&éﬂ %é%l Ja}{jegemay have a
¢oated of score I
signifiqgyti in) the Siming, loeqﬂoe @rnitrple%iﬂ pfileef tha sabeagf ofttlrﬁenuamonaélx etegtive amounts

of tﬁ i Ve QHbn. ?brr'@(gmﬁlg lRaSENGS Uﬂﬁééﬁtﬂ-cﬁﬂﬁntg of th@ﬁ'@s‘éﬁt%\leﬁ@n may be
rel ease of a%gnts general Ig/ contai n agent parti cl

relchsk GCPRREY HOW PO L5360 QPRIFP e FArOBIop Vel & deeste i -84 blpgd or rine,
in atserie® Bf 10lehse eCtAQ) Rhabth@RmBddirtking itla@6A8dn@nay BF refeased somewhat evenly,
o S B R Eeh st T i TR P RSP st o
mays pveh |igluda ctléasn of th&dipophelis amathe pipaphibit @nténtiflapsi af gifferent times and or
locati 18 RY Lifti- : l%ﬂé@ oy fﬂrkiés‘%? f
ocC ol%)\?skqul‘lh% M%Qﬁ%l\gﬁic;%erxg?;ég 0t g%}rﬁe(g&iaht A%T(E [8) Il'l a e carrier for

For rrul a may be conbined with the anti OXI dant

conposition. Such a conbination extends the shelf life

of the antioxidant conposition and provides for a tine

rel ease form AMBROTCSE(r) Phyto Formula contains, in

a \NEI ght/vva ght rat| 0 of about 30/ 30/ 20/ 19/ 1, gum

o o oy

?’I§£‘Ctlc ngs such as
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fromTic@n) and an al oe vera gel extract (e.g., inner

| eaf gel, Carrington Labs, Irving, TX, MANAPOL(r)
w@owwdeveier sim |l ar product). The AVMBROTOSE(r) ROpUS2005/006924

Forrmula is blended with theétanti oxi dant conposition of

the present invention in a weight ratio of 2:1 to 1:2.

I n anot her enbodi nent, AMBROTOSE(r) Phyto Formula is
imppdisielesdpass whiler hdiffesent janicoxidant is oomidos for ednasd by, g wasbrgdsh acid or in the
intbsahdl @a@f 2 : 1. Capsules or tablets may contain further

pl ant conponents in wei ght percentages |ess than about
Fofinuldfoi ProSddés.d & pedeels Bffofhulitige a$<f)l§ﬁ¢d‘rﬂp§ct:fd%ﬂ%ﬂ1cﬁhﬂ B osltf&n comprises

o ROl L Prob ol DR TSRS 14 Lo s e

resshtagnblénduamrafemd meroﬁarqomsaddr @md cdmwetewwdeh @dlrs to form a compact.
Th§ Pesdufe! fin :

?%c atu?egn and r e?ﬁga@e (Ieﬁprgﬂ‘fng ?hyts lﬁe Fel Slc(e’rallspg| 8%?“ fhig dngredients. - The
comRpct is shiseraently reifl¢deiot foypea armlmog d¥ grpipdation ésstbert formed into the desired

dodaB/ fth| Qbh aFQpsufy %mb%s A enOExaliPle€a @ftzp‘étlﬂ@k Chilsonator Model 41.X10D
rdﬁntl-OXIdaﬁ%S of the present invention nmay be rel eased

ChEoBRE aF Eren B S el gt ASTIPICES BfCIARE TGN gt roation,

ha\hl(g\/aeﬂi)&d &ﬁcedc&‘tle @dnedldl aFitz@ilGscreerDdfRBELt 01093 THRGollek Ebnﬂ)actlon device may
| n_an ot her. enbodj

el event nen
30, Rl PR % B aRL B diodt BOBHTS, b e o Gerels
Polégremdrb eolbr @mpel@@‘ Smena(Cg:rtam(knnanw tThe sgllek@mphdtorfetichs by uniformly
apdl')rlh%q}?regsﬁ'g h 3 -blehd b% %Emg Ih@ %lel:@1 @%@Qgtn t{vg \é&ﬁﬁcﬁ‘ Fc{t]at T’éﬁoll]grl\ég The pressure
L

include rel ease o and t
impateq omthp Blent 8y the ralﬂersr @fr@fwsef rhﬁ@é,enémo ercorpmms

whidh g tﬂgcdﬂy gﬁl%lt@ Prodilc® rgraﬁﬁﬁé’s'ﬂl@matﬂfé@ Q@ﬁdlati@?f hﬂﬁ Bd admyedhﬁf slugging,
n an effervgscent carrier orlnnggla e

iy 55T B oty Brar g i G 90 € oo
A ﬁo‘ﬁ er’ &el? (Qyth roler’ coStpg(il on naglon of tﬂc '&ntlondglét gona}osmon with

estl na tr ac or nu I OCesSSes.
AMWS& iPhyfo & ompilg 8 ibelieyerdpdust te cheamduicdoni id aliet armmnqnfsmtfaca @rea of the

antfoRiaRN b s19$ﬂi9és@@tow REoud Qa&&a%@ Edﬁﬂnﬁné!ﬂ &3 fiflBuates the need

ant i oxi dant conposition set forth herein.
for xcRift z%‘f‘rs B @ﬁdanssﬂe ©F BhEHRkingprocsssy Adsiitioas! beeﬁﬁﬁatftaoqombmatwn of
AMBROTOSED abjte Horbatawa@nhd Okibadast dothpbMiom sa: EOHTRAGH mclﬁmﬁ provision of

1#8 a sheet or ribbon,

LG S e

morasipshegidesntidry cpiréct esiruttoref of nvedlulgr aglytofotho respdnsible for  cell-mediated

conthAREH Al f%Ban1 of cElE%QmJg@J Egﬁlgee riHiQs! he desired dosage
form such as capsules or tablets. In one exanple, a

Dodapé. ZU%H'dGl‘agQthﬁ@t%E @(fr a%ﬁ%trat%k&m Jogllpl)s@tfong Qmé‘ﬁe%nt invention
inclp g a5 op 5b e A 00 %P B fOBrSoon SR v1g 080 e iridan

confposita. dh ohé€ etigadiment) Gho dillkris t catriels| orS:ﬁ.'{bﬂﬁErs afe ABQIUL R QDBosition. In

ano-lr—nlgleen{bghllngﬂt &ﬁgﬂ%ﬁbbgﬂPhﬁ Vlilormul% 18 dt\ﬁ%e an\?\ﬁ)x&aﬁt composition of the

ation S ee
Pre%,@atpa‘{?rﬂllqntm es’velglhbratl@ﬂﬁhbl le onl @etht eloglemly)gmnt, dMBROTOSE® Phyto

F orﬁ191|a |1ﬁflenﬁ&f%ﬁﬁh@£nt1§y1§4n?£8n(p§§tr15nq}n 3 wegﬁtr A1, TG l:n%odlment a
npactor functions uni y appl pressure on
cap g, roBIet oS PR g AL E S BB bipied wih AMBROTOSE® Phyto

For@ONF@thi§ Gﬁﬁbﬁﬂm&g 1@l thidtSor cdP3@ed DS tikén ;beﬁ’fﬂ@r trPropatd RBtings may

o) llers co resses the blend into a
be aggheggm yrease ail]atagglty or qosorption; bbon, which is t ypl cal | y
F IGnk Ialll Gt 9 895\9 g%gt aQJa%%‘Jr cu&le t(&#:lg)a resu\ét?e L’o\é ‘vae {ng pa 1os otJ rggercetm and

leEfbtomaﬁaplp eﬂng t@ QMC@% mhfévd hgmasuﬁbZ@n%dmpacay eThe tota concentration
of s‘éﬁbl@QQefd MTH i WF%HILSfber:afch |pErE§1tag£ a&!%@d rqll %[am%fé”&a(ﬁ)& %gercetln the

|n%g|on e anti oxi dant conposition w
°°"9£N)B?r-‘éefr Eefl yogpRFt el oOrmsmal-jaed fherq Ve dverGRint la tbwmple At 10%
reduction in the ambunt of surface area of the
anti oxi dant conposition exposed to oxygen. The roller
conpact ed conbi nation also elimnates the need for
excipient fillers in the capsule or tabl et-making
process. Additional beneflts of a conblnatlon of

1 a

AR BN N NT 7~~~ r~I1 1 — ' .
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nonosaccharides for correct structure of cellular
gl ycof orns responsi ble for cell-nedi ated conmuni cati on
wo noosepasr of cells damaged by free radi cal s. BOFEE®05/006924
Usef ul dosage fornul ations3tor adm nistration of the
conpositions of the present invention include capsules
or tablets of 100, 200, 300, 400, 500, 600, 700, 800,
qugeRiingthe 100t heg | o/ mbnafidescbaiannd @ ogfpb<if mixsd tocbphemise At 20% quercetin,
thsalpdi hmﬂg/mm&’ quérbdiiRfaid 8 fAhL bfhRked @Eopﬁér@pl +He%§{e%y ¥ Eadily observed

adde e co osition. | n another enbodi ment
a%xp?ﬁg rcadqyé)bﬁﬁr\@ﬁ drem 4Qite H% ﬁﬂgrcctm The straight line
re[asEiitOtie dcamtve efﬁem @8] 4ti10M qdredtih, eh@lﬁ;es:@?dseﬂtmeﬁtﬂ 096111 Bhe activity of

m1 t&%%hero télc?n’&?fghélljlbgfé%%ch{lgr cE 8?%“3 alioge U% gﬁlg‘éatlwffﬁﬂ is found above

tmﬁh@ anti oxi dant conposition in a weight ratio of 2:1.
In anot her enbodi nent, a capsul e or tablet provides
Thy (roimagy ayti- otileRtopRTgdients @b thsoeimpogitionh ple thd erfeswiitt invention (flavonoids, as

repVBIRATKISfE I tinPR D mEQLEF & - 1ed0fwol HinS &WHQﬁ%h @ngpﬂsx\@rom 12.1% to

e sul be taken per propriate
EOEER A T R R O
emblgliagnt, almsmqnhﬂ o ra]uerb_dtlﬁls 8. 8% afd e aflouns BOVitaliEE Refns &I RF9% of the
thQﬂ%ﬁu&ﬂ%fﬁQgﬁgdé results for varying ratios of

qu

ercetin and-m xed tocopherols usi ng the ORAC(0)

Thg‘?tt,cbﬁ)cgryt ﬂ%ﬂgﬁ@ﬁy ¥O? p@{éﬁtia%e Qﬁlrﬂﬁe N?@B%tll(%ly()f ti[«? ﬁ{gesl ﬁilvenanI (grape skin

concentration of sa
exteh 8t 'Y é"t@§t8§‘§ié’(‘2}5h HerR) C@?‘Qﬁiﬂ feom i @87 %&5&/@1‘”79% prrpdout 18% by

wefgﬁﬂ’ﬁf ﬂﬁtﬂ‘vatnlgféﬂleﬂg A9 s\ﬁ&dn inQ9@. ﬂbeth@l)xﬁmiaﬁratlcpo pBkin &8t and green tea
rcetin 10%uercetin

S nNo ., qu At
extfaﬁt was g r{ﬁrlméneﬂ gbtgiprﬁeﬁ?c‘m?f 6? gg(e AHEEeEn SQ ’Zi%’(ﬂ ﬁﬁ))c?ﬂlgeral's and 1.64% bush
plum. Xde optowbphe rfgrape sidh ex2280t¢ gre¢roed dxtract 1sH66/46 83V, bdhe 2mbodiment,
the mskn(l) Exn%{?{ &?J")o Fedgr nr[ga/ e‘MTaCf?fs 6'?6){’/e Et Fo?aﬁ) gfglrfgtd)?/thc antioxidant

e synergy IS rea serve et vveen
corprogitienat Bush plimd 7 «rmgtaluv @a@qunytamb Saroradpdfas @mnngr@dxm 0PB&composition in

an SHHAKCEIn Ebtwégﬁ‘ 8bont doRtcdto9d, big akdARF %&Gﬁﬁ:nttcl? Sbdaishi, t h\fﬁe embodiment
fﬁhfﬁ)BﬁP at }O@bggercetln the line represents
3 lb#lpbleb)g b? S g COPRAFIEION. of i xed t ocopher ols
Theabﬁgx‘ré& ?%gsa 1 tt ayl gn ?o%fd%’ra tbgeBg\l}gv ugﬁ rhg ?el‘oﬁgag o t ra/t_\los quercetin,
49. 5¥%; rraiced @mghergm Watto; igrege ekl ertrast, Of84veh ereeio np @Rirdct, BH68H, and bush
pluInhle64% a3 GH 5nt1'oﬂ¥a§1[‘£ck191@ c‘ffll7 §:§/4an19}0 Sles ﬁ%lo;((g %ﬁlﬁ\‘?’a?erﬂlsg)?r gkr)zxn

quercetin, and a m xt'ure ‘of at east

Stabﬁhtya»mwﬁbmmmw eAMBROTOIE LB, @ biEQ@%?AﬁQf(@)’f@sn?”ﬁ(?@an&Eech USA)

di bout 82%
andt ega‘ng (gﬂ't fgnnn?aﬁo ! ?T}E ﬁ]emgra I(i)qlizérmon at(;ah’%l ﬁ!@% fﬂtlo,dps been shown to maintain
its q:tiet‘yomtietrmcdelira&g sthBitity camdition @0ANRYBY r8tivé htidiity) ¢ gxaﬁlﬁ’é 138 shelf-life

of hfSZD(monof the total weight of the five ingredients.
' e yseconé‘ary |ngred|ents (or potentlators) of the

Valﬁﬁmq;‘flt};e'(ﬁﬂkarﬁ) atsgg apg {1 gﬁébgﬂ ags m% ra gragh of ORAC(f])

extract, gree ext
reslts &gt GuEvp o Gynidygion H04Q @Ctm/d?y Grtmabl@ml Vma%nboyd wedifférent ratios with

queﬂ:fetui |"E5Ple ElaMLshbW oS BdhiS R Sase ﬁ%[ﬁ'htﬁm du@ctﬁl Q&pmllgmal tohﬁcrease in quercetin

grape skin extract an reen
conglBirpe 0 GADRAST DS Bl SGHE MBS B EEsolsfom ol hegas of contbution t
AOqusite eky by, dud & tHOlUTe xRkk d-@EpREET e lissolva ifhcdio@Adpd us h
plum The optimal ratio of grape skin extract to green
FIGS e 2 Aeanidr13B tare sgaph pAORAGC(IBGoP Rsulty iusmmmlxedrboaﬁhémhztnd thiehelative AUC

resuﬂg ﬁﬁﬁ%ﬁg'savﬁﬁaﬂ@rﬁete}g?t sbﬁﬂﬂ@nﬂsfsglbfﬁthg rsz?r?ﬂ’f dgde?)c(:tt g Lpohlhc and

hPOeféﬂ’?’ﬁég‘ilﬂléaﬁt capiedyy 191FGa 1 T@Pm) ifayap gown mahramhtlawal)y sigyificant activity

couldmbpéeted faiS-t8dbphdidl rueﬂ.%ﬁlg Etargféi/rdglﬁk ﬁjéﬁg&ﬁdgtrfbr?{]étegtﬁlg%@ contribution of
0 Q

. u from bet we

oo A o BPVABDMO 256 (i DBACHHEASAASS for o ofptsol g compared
the bush plumis 1.64 % of the conposition. The
ORAC(0) assay shows that an anti oxi dant bl end having
the followi ng weight ratios: quercetin,
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49. 18% m xed tocopherols, 32.79% grape skin extract,

9.84% green tea extract, 6.56% and bush plum 1.64%
whameassiant i oxi dant activity of 17,254 m cr onoP@EUS2005/006924

Trol ox(r) equivalents per gsam Stability of AVMBROTOSE

AQ(r). AMBROTOSE AQ(r), a blend of AVBROTOSE(r)

(Mannat ech, USA) and the antioxi dant fornul ation of
betivéra the eatdistied | ORAI(Elilipo) @éth@l @celonamiaghtand at iacstonkasteb®eden-20 and a

V, c :

larééhgcgglre i tﬂl?%ﬁr%?ti tflileodﬁlgﬁ @35)&) As%#%g/g %cfegt Iﬁl?e?% ?\g)ln%tr%es that there is
no e:qlmvudqtgcttsd)uangslhe kalowrx PRAG(1-ling gigthpd aihgn payepitirg quercetin and mixed-

dofak e Qs tMS D 1ind 9FA%h A SRARANBGCH i8ditAR 1ack of
toc&(’ 1) “assay  PIG HpRinds e AL ailiEs ack of symergy

' “S‘Tg{%‘f‘aﬁ‘%\m no contribution to AO activity by

a-toco m xed at different rati
O gninB s frot i Pt G e el PR bapeipangth gf g jereture and he
methbdstredogin@nded clickejn. pCopor sandands fot the evabneasd sp nallgd EigeORAC Foods"
aqnce [ ' fl [
(segaceg,o@&lgr%];s.ug&. 0 | {1}?&?%% . a) hee %ag@i@?%’tocfgﬁa:s{&? btlEeE ?{gﬁ&ﬁgm I%Stentlal of
lipepbilip Waﬁymmarﬁe frefn dipaphoti¢aatifoxgidangy. he preseniingentinehpinatesthe need for

thlst(ﬁ’chgﬂo§1§OJ M&rolokh %ﬂxl@ﬁ@béﬂﬁ; Rlihe dist&ARect Je4ArRRE hald gbséfvgd when relating
g Cg% m xed- t ocop her ol
testpRy qq.{sec Y"é‘feéfq

resul ts usin
eﬂ;&[:jen lsé’grﬂ %C@g@ﬁb Wﬁeél measuring ti-oxidant effects in
senf hslﬂji’dpémtcﬁd'n/ ORAC (f)enilusbion, Ulkd A)g'hctllﬁlrzﬂ IReSealck Sert/la€ of the USDA found
thats €. Fi’ splnac d%‘l:ﬁ]ieg E:Oéveé tcl:u?r? sttrgw&)eng)egli he %itatnb ove‘;) st.%y, {)15"[ spmeﬁ;h had a greater
effttCh o squgn IRAG setlue@ alhdnwtrswlg:rries i dhime tlacprwntt yveptienl ghdhe compositions
desgr%@ ﬁérgg tflé)};res@nttl%ﬁ)[grlg ﬁgxglrelﬁjc%leﬁ %etdﬂgoﬁ&ﬁl Bf‘ @nglogﬁ?‘g}fs e)n that allows

for detecting AO contribution P
mte}s@gon %aons ResiRRidpng with Garyipg polubiliiiss, @M@(bﬁqter quﬁsﬁa hpegtivitp et antioxidants

w1tﬁnttm%ih{&ﬁf§ lb6dy. vvaﬁtlﬁ@lgaamed%zﬁ; WA ORME @MIRJoh 58MEUs fail to measure total
U/ =11 Ppo) . ELNO ace an n
am‘é‘%f‘éétacétr?éu‘%é?‘é‘i fa‘ﬁﬁe‘g'i’?c‘é‘% Sé‘f'fég‘sélcf ?cgé’f%ﬁﬁtéwg%& in the AUC

fat. f 0)as
FI(%) eermlgg tgrg:\)ﬁ%(‘ d adt(ﬁ))t g? er%s%s{s \If]\%tTc'gS(g ﬁotégp%gr%fjw ﬂgc elaa’l[i%ﬁ in the amount of
detgrgpmt mq@mhmffept.qmw mmmrmtmmls@@qmthﬂ qug third solvent was used in

its RN ShCREd Jhd%ﬂﬁmfﬂu@@i%&h&%ﬁ&h&t @tsrd}e'@ﬁ‘szé a34! 1435 4 ghln¥MaRORAC()
straight line through the abscissa ch | ndicates

assey RS PN SN @Rty 9xigaas ?@W% measyied 495 a émda'iam ﬁ@ qyepfgtiga-tocopherol ratio
disgoBBdlnttEo Wfﬁ:ﬂ&ntk’ﬁlib‘ﬁﬂofd&ﬁ@y @atal t6 d&t&rens bExurésS I"Ihgrebﬂis ecFIGn13 and FIG.
14, ang’we ra? rheél:?ter CIr]]tt St S ;%glgac?puglt %hgncgcsitsﬁhggt | 8 f%?e?ore shows that
detestibr d@RA@(@}mGR&@ 15@@@@ as (aaered ¢o tge standard acetone water mixture.

WWW. ar s. usda. g}c; indicate that the standard is to
EXAMREE Be ORBE (@ ietectivrioBAr-oxrsnteTyneray angfPotentispri | i ¢ apart

and separate fromli hobi c ant i - oxi dant.s
To ﬂpgél&ﬁ Bne ({) agsAY g?spahf Itfh({eggt ‘tpﬂ]élpﬂ@%l&f aflg)ltquphqbéc anti-oxidant activity, a
sendsi (ﬁ'hﬁlﬁﬁﬂy'ere aomdu@iab ety thdétect df K}ﬁﬂcy’lc ic@shihdiidnsi df khd¥@ concentrations of
hpotp hine S dnleCt la%&s G %1%(2%18 al{dn Veoteonp %e o\rf]s\@rrs?egvrvﬂhmh&%%n of, e.g., grape
seed/aitnaegnd W@nema@ms qquatrhhto amm segk@@taﬁtan@meeatagﬂrawt alone. FIG. 15
is e?‘%[‘a'ﬂﬁn sﬂ&mﬁé’ Wb@@c@ @Hle%gnécf lw)th edfﬁér&ﬁ‘trht%' oft (Iﬂl%rcet%n and mixed

ricul tural Research Service of the f ound

tOC@%@rols Ei A dte gebrsboringthe ORACAN ngPSaﬁ%@FfPrﬁ@gatwﬁ of gape seed extract
(GHS§ Shd gﬂéa{etemﬁﬁcam ARt ths met@aqﬁhtlbladf fhe gﬁaﬁﬂﬁlﬁf raeé ff&OJntl-omdant

B Y B 58 B A SR g e o v

tocdpbérels.n FIG.HE ipn emelnthat shuenthe IOR Atdwevaluenefdthe cbntbination of the maximum
que hf?ngrgggnf&golﬁngér%gaﬁg ﬁll %%Fg%ccg%x?] %&tar?c{%{&!?ﬁéa rl\c?yx{'\ios It was found that the
soI ubilities, Whl ch better reflects the act|V| ty of
antioxidants within the human body. The indirect
ORAC(fl) and/or ORAC (fl-lipo) nethods fail to neasure
total anti-oxidant activity and fail to detect the
synergistic effects of certain foods. FIG 13 is a
graph of (PAC(fI) AUC results u3| ng a- tocopherol vvith

o o o, a s
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its full one third and in a mxture with a smaller
anount of Tween-20. FIG 14 is a graph of an ORAC(fl)
w@s@aposrensuri ng the anti-oxi dant activity neaBCT/@s200®006924
a fixed ratio of quercetin3a&-tocopherol ratio
di ssolved in two different rations of solvent:water to
detergent m xtures. The results in FIG 13 and FI G
combineds fgsygetith gpd mived deserherpisn GSETHEE max®)izedi the ageenidant pagamtial of the
suppiéifeg@se in AUC and therefore shows that detection of
ORAC(fl) activity is increased as conpared to the
EXAMPICR#:d ARGOGEdANCE ol ETAMBROTOSE AGKAVRISEmaB NufdBAGS ®ealthy Individuals,

peﬁ%\;e\?c[ 8, ﬁﬂn'ﬁnﬁﬁk‘d"(ﬁlkg%ﬁt Synergy and Potentiation. To

'say was able to det ect both

Ad amplmrh li¢ dé’fﬂlgd ab ROP ORI Goe ﬂ& ca Xdeﬂ

Y
series of I es were con uct e to’ s% th d’e ¥’F‘da%f’n §f biological
substyates. fQiets eigltin draity etk vagttallesothpt @@ﬁmemtlpatlantsnlsavofoeen associated with

debrbRQP Dicldbrze AT GhathbRLRA 0L &ti R thau@l B2RbuIRRGMt (?(‘?datlve stress. However,

tentlatl%eli(gfthe sane wth the addition o e.g.
S@?%ﬁta%"é‘e‘& art%{icﬂntl%f&mg%’@?fl%%?seﬁm BreYen drefieesivp iy @groving health,
in Mmegra&p,&m& Gﬁ@etelxstlh athErsaﬁ‘dt 196 Bﬁi shp@st@Mchdt et anBbxRAR. benefits of a high

1‘ntflleﬁ§|' ﬁa&?‘ nedr\é b?é;strP ]:es%u gxc U 1‘%:?@ %Hx)dswﬁ?%(%om ntsabut raqler from a

concgirdyhieancif o Corﬁbl@twli@f different gntigpfensshyoasém in théve fORARE[bI} focus on single
antY(ﬁldHﬁ§1s ossHid éxﬁfaﬁaﬁ‘&m Esatt)l ?gntlgti ﬁ&%ﬁt‘%@ Qu;ﬁ?égtg /& E)rotectlve effects of

reen tea extrac

and‘ét"é‘l‘l‘i‘ﬁ‘ H%R ‘? 1§ ysipg n"t"l*fé’nﬁﬁ%l’l?ﬁ‘ﬁ’i‘t?t@m o for anti-oxidant
R the two were conbined with -

RV MR e T —
sugascthy Iseppoit selluffdr Gomﬂﬂmd:aﬁotﬁar@lhﬁlﬂhné Riattioa NIpWS akthRidEIrpEdperies both in
vzt%ainal %é}u?({] er;ahpg\'ecg 8{1%’ %@x/t Ien? gllll&)lre ecf m c%nltarlr;lliln CsHéI esappéeslaePtg cslliowed higher
lev ﬁdofgfeé@:ﬁd t Suathipne a@qtlvp atei epmtrolf,t thergby fdomorditratingt increased antioxidant
prokdd@sudnbi ned quercetin and m xed tocopherols, GSE, GIE

maxi m zed the anti-oxi dant potential of the

A Bilop phrﬁcme study GonfivEttated 4 redidtibrOMi eHrkekf d‘>f9(9<‘idaﬁ’¢e M%%Encrease in

Nunmber of Heal t hy | ndi vi dual s,
s Ry slertt Holn® G BE |0 SR DB, apgsses wer
obsgerfd ﬂEd’t@STOa'Ihyldmgl lvspaginC endt folit acidnanded agmﬁ(t‘anlpﬂ&\‘b@sl&thts%served in
co;?éj/cgﬁwpfagmgfratg' hg?bé:@zl %ﬁQ&;n %cec?all)ég@foe tioT. oé I Chs(liﬁ: s%)glement to the

ruits and Vege a tain I OXI
norgakHiet aense Wate@éfo\ﬂkqewe@yblﬁlemwted Ad¢ckaprdie s@fim alkenals, homocysteine, 8-
hydpadyedk @ghrosihe BODIAUE) 228 Sotdl RRUGREL L4 LS §1@1leLse it en radical absorbance

e stress. However, supplenentation wit
Capf‘%tﬁg{(‘é%;“’é?ntl oxi dant corrpounds has often proven

ef f |n i_npr n one cases
Redégtniugr%gh?e A ST stgg{i “gdeéfang E%é“%@i??“? ”?é"sf’%‘ﬂ‘s f‘?fé’Ft identified)
accoyne fexrthq entiodidant apsvite of freitsodnd avegyitaples. iwl’]]tl%if(lé SO!fle bf the tkBown beneficial
ant@ﬁgan\/sqg@&d@ QB@% egﬁy aﬁ]cp%tarn% l@ dnd %X’QlleHgih Yo%gy anfd rbgma%ésn glclgdmg grapes

ant i gxi dant's her froma concerte

(and iy iR gres L af?ﬂil the éPséfﬁlt*anabﬁfh R &Eﬁﬁwalmfé'siemdlqm) tChrége relatively
higl Emﬁuoﬁ aﬂ_tmxﬁlalftmus Tai sﬁﬂﬂg&a@ur@(ﬂhé MbslaRt Sote§ioR provided by a novel
nutlri) 1on u%ﬁ?eénetnglélat %gq ?‘3}&; wgfh ?SCI na;lhgntdsden\?‘e\(/iefro)r/nefgrettmotea grapes,
mlxaﬁtopmqardl&rmlercetm landihe Austgliangushplum. t | onal

suppl enentati on. 7 Recent studi es have suggested that
Mepdsc dHendrspmplemwgre ¢aidfjtedsoyppdverBekt Bic., Pallasi TX.oMhblood and urine samples
were H%D}z@ﬁ?ﬁb@n&r@{ﬁ&dtﬂg B srS 1\&]5' afnd %ﬁ Qgig{tl%alcdglllkéég @kre performed by

communj cati.on and | nmune function, have anti oxi dant
D“ﬁ*ﬁﬁﬁ???e@*ﬁ%@h TXn vitro and in vivo. Rat liver cells

grown in culture nmedi um contai ni ng GN suppl enment s

showed hi gher |evels of reduced gl utathione relative

to controls, thereby denonstrating increased

anti oxi dant protection.8 A pilot clinical study

denonstrated a reduction in biomarkers of oxidative

stress and an increase in biomarkers of oxidative

defense |n people consun1ng GN suppl enment s.
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observed in total iron-binding capacity and folic

acid, and a significant decrease was observed in
w@opmvdiecer ul opl asmin ratio within 76 days f ol POMIBD05/006924

the daily addition of 2 gr 3@\ supplenent to the nornma

diet. Trends were al so observed whi ch suggested a

decrease in serum al kenal s, honocystei ne, 8-
A dnmdér@xmekeax Y@ atipsthd vt 8da0Hdhtia bibainpiectiave bigh pblighed!” The test used

n.in rease in radl bs n i .

n FSAED B8 Rukd SL B B e G RARAGAR Epoerirn. o
fluaesdent rpgqbg,etodetennmqe ithenangioidanirecakanging capstitye p5S samm syeptles, specifically
aga, rgﬁéu'dng Sgl):al@%gﬁjg mJaRe'a i&o Q%né\’m ét%!irg aﬂ%loﬁﬁt Tﬁé‘ Ire%glltéjfare expressed in

ts an Sonme of

miqeprekds B@ﬂ)eﬁﬂlevaéqntsdﬁﬁ) Bstigehan{ Qthier, 8?45’6@1%%1‘1% &ficlniqughgsed in the
stuﬂ/}J &'é}mtﬂ'éSne@s@é?IQnEoqurQ@ ﬂlbx@'h@drﬁ)&ﬂﬁ&leﬁm ADRMAE, 3GRH, relate indirectly to the

w6 of T AAOER AP, (e A SRk Rah AT, ety to DNA

dare@at’dPn rel atively hlgh | evel s of such
antioxidants.6' 15" 16 This study neasured the

- Theamtiposdantiautttiopal sheptanicoiuspd el ey pmbirotpse AD®n ey develonsd jusing an in

vztr% %&Lﬁ!&ﬁ'@f 1B§;‘é}fien€so 'a’Qér&%ﬁ* ﬁ1xg\|t<§9;ma}ofsn§ﬁbe \é’kt;aht %lré% Q&dextract the

derived from green t ea, glra pes, m xed tocop hero
Augirglignordemm (Ths i p antiqnidant yppes of BAsh Fepndisns W%f‘%ﬂagwd Bingghe standard

OR&@HTMeﬁﬁd \(\@maa 604 h afferst ﬁk)br@&‘dﬁﬂiroﬂéﬁ Kuorésbéin), Tﬁlaidtlaﬁdanfr%lues of the

‘“gGSF‘b‘ 15?.11'68 %@gé"ge@ﬁ?ﬁ%n@ W%wlg écl%reg gl%tg?cp thflty meaFures Xtissolved oxygen
dir@rigltyess@RAGE Sacy Bpnﬂmnﬁg@td&yol%m&p:gd‘anﬂ&n@rygt concert in vivo, the ORAC,,

whfa‘{l Ll{llﬂ%g(ﬂl I?éasAreQ H{XQ rlbc&tloﬂz%crlggﬁ o‘ﬂg oftlfg !n{aQﬁEJP g%lubéc compounds,

ant|OX| pot ent |a of sa ave
is 47 iMevemeit 0\@5 élelorﬁweltcmbese%mf&s@dm&m% QPe%%uroeWén@Ré‘Fa v). These

meﬁm&l & 1R8I MO R \Eﬂes-@'ﬂ'hﬁldn’&t WL-sHIEBIS compounds alone. ORAC, therefore
ycoerythrin, a quo esce

b- probe, to deter
proglﬁfﬁ wqra agqpralg gatelgw&ltlﬁrgo %3@{1 i yztrgfantéOé],da%a tévhtis Pg]%aend oI;] Eoth water-
an&lnﬁﬁdofubmaﬁdrgdleagar HeSkatep eddoipyd-sotudidiiggad dnts W ertotibinfiband @valuated with

thcth{A% to estwalsﬁ %1%)'?191%{ g%ﬁr%rr O!h Olg%t m -I;;I'L?tror(?ﬁk(% tv%le%&fthe blend.

expr éssed I'n - mcro qui val en

Thg El?o@aqa&t @ien@ é&&li@ﬂ@&%&&ﬂ withd mgt&% Joﬁ,sfasalagu%&aeﬂz to create

tudy were the nmeasurement of urine |i

A“?‘?W%HS% 69%%% o Hhe etk B 18 AmipotesHO hayeskesn prve o é‘E‘frP]ythe release of
corﬁ;%uﬁdg 9ro@f(‘lﬁllg Atsusefinell ﬂaﬁ/elrya Thi6 8tudyhd¥RIgS kO tol defRinblfe thaf?ad/zvo antioxidant

ates indirect
acty b 355 et SR AP ?fmﬁf&gﬁp%‘?@% ARy diretly by
seram) ORANCE peSindl dyhrecﬁ_mby (Dtlmeslandﬁﬂdro)mrom&s alitenabhndFe@Hd(S amadys@n Prior and
Caé %céﬁh% gu%g?%ycﬁlt}ﬂ% bé?tg ooff téstrs] %tﬁglt}%ﬁtaﬁy org%ﬁl fé%s{ ns’ ne%éﬁﬂbecause some
xtrac en tea ex
patM@lqahqorl@Wnp,l smh as Tﬁl‘lél fhilyroy Fqﬂragerawt qn@ sasiaaine urvﬁ?tﬁlje‘@ ogjflative stress.”
each ingredient were determ ned using. the stan%fn
Infermadronsedt Hato et dim dlggrisipgpts. b Bt 7 8 gbb female adult volunteers
takﬁhg @b emmflbﬂao ﬁ@ﬁﬁﬁhxms) or ahlpQIndthat @o@umanﬁerfestalwuesmos‘tudty Rere enrolled. The
stu(a/ %@Fc&b go r nglf%,(]%l ﬁ ?rTgs ag%?g ;6r1'n nlgsgll(l)lu ing asglé grgl\é\ﬁrxs of the antioxidant
supgiiementt Toygvalbdie OBRALE. va@:bnmemier fpnelandae ttswm srrodwlbijity ef the laboratory
res Rt %éoqazﬂﬁjs e {rs}émglg We n&)ﬁgcttedl forY ' a\{ Oaddlttxb@al W’wh\éﬂq%gshtakmg no

si il t aneous! y asures the contributions an

supplgments Auring the gfudy. Rartigipaninepriipned the grormsl @recstidy deifgreutines and diets.

Tat)5 hroRERViFERAtonBE: tHelstiay ﬁ@ﬁamce based met hods (ORACH,
ORACNn_| i po and ORACh. PE) These net hods, at best,
measure the activities of lipid- or water-soluble
conpounds al one. ORACO therefore provides a nore
accurate determ nation of the total in vitro
antioxidant activity of a blend of both waterand
|'i pi d-sol ubl e ingredients. The water and |i pi d-sol uble
i ngredi ents were conbi ned and evaluated with the ORACO
to establish maxi mal synergy and the optimal in vitro
ORACO val ue of the blend. The subsequent bl end was
roller- conpacted wi th Anbrotose(r) conplex at a ratio
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Anbrot ose AQ(r).
Anbr ot ose(r) have been used

Many of the natural

guns in
to control the rel ease of

w@oonpo1ds provi di ng a sustai ned delivery. Thi BCHUSHIPS/006924
was designed to determ ne Bhe in vivo anti oxi dant

activity,

usi ng standardi zed tests,

of different

anounts of Anbrotose AQ(r) as determ ned directly by

Eﬁ% %ﬂa%%n? Bf Allflah %Bé&fs
&t e ee"g’XT yggugg'gs e l?ﬁ

t han anyf one ¥ingl e Y&%st, i
pat hol odiical 4donditi dks, su
aBter arfy one4test gidote un
spress. 22 | nfgrnmed cggsent
pgrt|0|qgnts 4Tvel veypeal th
Iuntegés téklng no . nutrit
ug th d intefrfere w
eﬁrolle&: The¥®st udy 38bj ect b
f &mal es Miges 222- 61, &onsune
apt i oxi dant <sppl enewés. To

vigri abi lgty o¢er tinmgeand t

y by urine lipid

B- OHdG anal yses. Prior and
a battery of tests, rather
5 necessary because sone

ch as renal failure, can
related to oxidative

vas obtai ned from al

y mal e and fermal e adul t
onal suppl enents or any
th the study were

5, four mal es and ei ght

d i ncreasi ng anounts of the
bval uat e ORACp- PE

D test the reproducibility

of, the l@aboraghory regylts, A blood and urine sanple
s collecte fron1 addi t | onal subj ect who was
king suy rll enent &% Durihg the study, participants

Thé:ﬂsmvle @M@ﬂ stj&@tk ﬁacﬁ@érﬁiﬁh 4Gy &hﬂd@Rﬁ@d A Ynd @ik laR@sedftetormed after an

d f t
W TR RTINS D O V—

amSmbprhet arﬁ@l’idﬁr suﬁ;gﬁnéﬁo [The aoulls esed veFe B8 m¢e$ capsdit)eadh dep for the first

' b it g Roded G Qe eRollSip sl Tl fectocrcd
andTheg (A/vepsvbs)geqhdiyy @w@g e thirdH4daywsrind Wgﬂqdaswdﬁlglos@b/mﬁlood and urine

sanMn Bgnﬁn@huhlrnb%n@%gysﬁﬁﬁen&ﬁfsfvﬁg Efﬁq'zéﬂflﬁ ﬁ'fph@d?e o Rdst th@i)remsxon of
shout_period of 2 weeks on no suppl enen

theéiﬁay%f Béo%eaélQ élrlgfh saéné)}ﬂﬁ \»fell:ﬂ:?oéla%?dnl@/ tgﬁﬂﬁlﬁqcnépp Slﬂg)otomlst immediately

paoﬂﬂi ih @6/ iCkodAt trSﬁ.é@cmc& E‘ﬁiﬂbcal H_d'iﬁltaari'ﬁdtﬁ’tb@ fd;t?;ﬁﬂtamﬁfnePrEﬁ){ﬂedrﬁ@u(n and urine
sang)leﬁ \f)cg?grléhﬁ% sﬁgpecla 1&% I55 roﬁrﬂfg&tf tI&rg t ):(I' g(g 1&1% céns s:nt anal%ms d%er the Genox
profogel. 3tz‘liillesaenek;s;mire m4n sdergd géichadn (hE’ecret od OZQACB arpdd 4ri® ngfaS(UBBments were
all ? §Hh§s§)n> ﬁf:ﬁg E]t geat%n%{oln%gtht El@d)ltr)] hﬁxﬁimr;e anq'%}falﬁﬁgll r9a%ent variability.

riod |t|ona 'y, a blood uri ne sanple
Redult@ ok e V‘aﬁ'lgd éﬁH PeRént 0BngE G618 BatdNae 3:&4@ pi“&r’(ﬁm@; Mﬁﬁucs and percentage

zed in_tri Ilcate 1o test rec
chagpr e eI nB 5 B VA e RS B AE oo QB pdi Pl 18 & Beseine s

aftdr it 2kvidie pesholaferipdl &tro? ondks by SA0mE Bérmtl @ laflerparckiasdnil 9 g and Period 3
aftefr 5Xveelgseone}%d %rrgglsv%? [aggg 0 gmg Pél{%ﬁalsgp%g’spde&aﬂle c!eé?ﬁgﬁ aﬁr%rlg)éhlppmg to

Pon. 'Pr épar ed Serum and urine sa
GendxeﬁRéﬁa nmyeldeﬂ qquidroplyi l@@pmf@rﬂm agbignetl ¢o Besa X tff@@tudy participants for this

perlo@ qn?d%ﬁ‘ ﬂ)? B 1R Itﬁé%iuéy Pa‘?t'icq;ah]t@ ol #RNRMitional non- -study individual.
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.23 Al

sanpl es were then stored at Genox in
and ORACr. PE and urine neasurenents were all
walooe/oadict he same time at the conclusion of theCEUSHIYS/006924
to mnimze any anal ytical 37eagent variability.
ORAC Val ues and Percent Change from Baseline
Dat a. The ORACDh. PE val ues and percentage change from
basel i ne for the twel vahlpaORAGpavidlaest aki ng Anbr ot ose
AQ(r) are given i naiddPérecn6éChBese omBaselmeafter the

2-

hveek Wi

hshout |,

Peri ORAL after

2 wedks%othan@Ofrom Baseline

Pefl
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BhdeBiie

2PepRal S
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m4Bese|

| BRI%Gt

at i sti c

al16.0%

An
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Statlsggaq)Ahal

R

theresvaw dI% crce a@@@t ¢ PeselingoPetiodyhPerqdy prid Reripd § saWd? GagmThere were
mgrtlﬁ&m et aaloﬁé {hé fidne Periods Z\7erallRF6 24)04 )2, Bebt(g drie ¥ gz
).

SN pER Y sl Lrom Lo 00 5 (o = 2

WA Foc analyses
Pg'lod 1 was

s1gnTBcbth' differda lﬁﬂoﬁl PériodVE @24 CRACHYE b &-.PH). \Paliedes whsadignHr ey different from

rgc gﬁtéﬁ as e? i n e qu% F?Ij)ﬁ 376 dqstl\llgeg%\ Ofeep'?olbjslf%tf%l

W s

Tablg & Mepn QRAG vEach Tipe Benjodo ¢ “change fr
Bas elimg Eexiydiumbar of Sybjecgsont r asMeeB ORAC $eqt¢ dat a ysed
Baselingd he Bnal ysis #¥pérted above (Tab¥4@96), this

Pergdal ySi ® exam neggodizf f er ences anongophe ti nme perijods
PaSod €ssgd as perggils change from baggld ne. A

at ed- neasur e NOVA was conduct to assess
Perrp%f%eor o&r\oc nrmn%glfﬁ\’ho por cent r\hanglggflr om Base! I ne of

Stafdgitd] ddalisis JP@Ercentl CRangeaﬁkﬁin Baselire ORACBRAL K abarast Tdihe raw data used in the
ana _yrsrlg Iretp)?_ﬁ:’ed agove d¥eg)i Ofa tﬂl’&grgalfsiso 2 g{n%)e%acp t?%eng&%%}%n%thé Hng pgl'?c)ds expressed
as mhty@letsge rfeore bdselthe ndy reiegied-hpageres AHDNﬂewasm@e@cam gss¢sh differences

am %rtl'leopgl?bent-g gﬁ@tﬂ Bfa&[mee(ff‘i’@nctd' lnFerp)@rﬂ of P'e§oc§ihgmc Idfa. The omnibus
8. "ORAChet a- PE Percent .Chang

tGStBa%%qduqeélaﬁyﬂcwﬁ@vwk {EERL 3T 1PerT B! N rﬂsléworeﬂl%g%f@eﬁ%c analyses

revéfRa Mo Gini e CATéredcbdi@Rg BRAEF0IE OTHR melefor eddh fimd Berib islsHown in Table
18. 1% Period 2 3 37.4% 90.3% Period 3 12 14.3% 19. 0%

" The average I|p|d hydroperOX|de total alkenal and

0 Nlnl .
Sthatt LCU |au U. IIIU e

%lb}"é‘c PBéCPE)‘P'PETP"ﬁ‘é’“E%W%?P'Hﬁ“Eﬁ'f“?/'%?f TimsiPerie
Tingfi Reriddl Nymber of Sublects Mean ¢fflercent{changeQRAE $care t=he
Pedigil on t he 1I2ane sanpl e. Tabl e1®1% Aver age Ur il&ig%
PBlhigamar kers for Each 2 Week Ti fregokeri od 90.3%

Period 3 12 14.3% 19.0%

sane

The average lipid hydroperoxide, total alkenal and 8-OHdG values are summarized in Table 9. They are
corrected for urine concentration variability by dividing by urine creatinine as measured at the same time

on the same sample.
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Ti me Nunber of Hydroperoxide/creatinine
Al kenal / creatinine 8-OHdG creatini ne Period Subjects
waoddogrongidi ) nM (ng/dl) (ng/m )/ (nmg/dl) Basel i nEC/RS2005/006924
0.0920 0.0761 0.0724 Periodsl 12 0.0808 0.0808 0.0861
Period 2 12 0.0782 0.0835 0.0740 Period 3 12 0.0764
0.0806 0.1025 Air Quality. Air quality is known to
Tablef9e Averhg@aiie Rismarkerd #iriBach 3 Weels Time le€io€asi Ng
Tif@NC € Nufubr 61N SHPdrop QOHBRrBnird! ANARenabtichbiie 0Z8) d%ﬂéieatmme
Pefibd I OgSubjéttsOXi de, qag(mpa@g air qual hmmg/ﬁ)l s lea % hB/(me/dl)

Bagligé eat ey potential §ggot he generati gn, RCB 24 0724
ﬁ" Summar of t he aveﬁ&tq)g U S. Envi rorbg)g[gé1 Pr ot ectbon
ency ( air qua i ndexes for t wo- week

jod it the Dal | as?&F¢t Worth (DFWO-083%ka, where t Hi&740
Pe%‘lﬁﬁ ect slq | ved, is g?0%A in Table 6. 0086 EPA uses 0.1025
Auf glla?fiy] 9 flty 1s cgwarlll al éﬁg&%ﬁvck](}/f g%ﬁtzﬁe’ sgesgv,ﬁp\sws%oc%ncentrations of
comm@rdgqlhltaets (ugl@ as. o@@e gplb)ltroga diogide, deddedse air tghalityl. Ghis leads to a greater

po@%ms Fdr Ite, egrgtﬂﬂsof I{O'ISO0 ol A‘génrgzﬂg)of thI ea@erﬁ%e]\ U.S. Environmental Protection
"Unheal t hy - 149 ur

Aseieh DRy @flé%ﬁxafmt q‘i%ihthlzwelpwyd mﬁbm%@r/qu@Woméf) area, where
thef @bje@ﬁﬁ%ddﬁlél%n EPA@B. e EIYEuset WElY:r @&oVaRa air 8’1a11ty maps: Green:

ST e S R SER ERE A e
Sewsivé @Qupsi o(10the 12vuppb),i Redll "lamwmg'elzfsormea@by ﬁawubaes evlerp MJnhealthy"
grsak@ tlf?ifl qg’O b %F ?Al Wit H)r% E dB N ma tgfﬁcf S(Bl:;?;’ é'xéeg I,‘,vas calculated by

ues were av e r
aSStgwag m@wrsﬁ@rhe@doaf%ﬁel,sﬁfau@y % Ok 3;LIoe)d 4 fifichotpds: §@nd estimating the

nuxﬁétﬁﬁl&@&aw eﬁaﬁda@' Yase@da ktletaYea o ERX cf)lQIr onl-:tﬁé: Bub-lréhgg EF& rrﬂaBg The daily

Per| od Aver a EPA Alr Quality dex (Base
“““iergs(v 5??@‘6”1 "Iefawg PEID S Ye%fe@d(qf ﬁlﬁg@dn( eklg10).)
Peri-og-2-j--1:4 - Eange-1.0-2.-8) .(Peri-od..3.]| 1. 8 (range

[Tahie 40 Averpgo FWVE%AF&“athéndmé@rEaah Himye Peniiods si gni ng

|Tinveeviod t 0 t| AeersdelPA Aid Qubldy Dedeks | n Period| 2 as

[Bageiitle! 1 N€T aqpyganggng TyWest pOSbI bte avet age ORACDh. PE
the-32- was-—cal-cul-at-ed. Assuming.

‘Per} At. the | npl es whose

]Pefloéﬁel S COUEU"'.(T@IECHE)Q.Z;&IGHI i fied bel onged to t he

iPer@aBtl cl pam;ss gﬁ}@emmy)m ng themwth the 3 known

vatuesTyirerds—thetov -and thus the
Allyyag fog the seertainty e assigtingrudless 6f the btadygerticipenrs nafsebd has. outlined above,

the EJ]?@E%SOE% %Igr %569 gfylatlg% gﬁ st\M"yr ;%rtl #Z%’Z Wg (’}agc%%?éd ﬁssummg that the
lowgs 8 yelucs fippihe wBmbiamelas Whash 13?%0031dmbhmdqntéﬁqd&aloggedm thegprticipants

andf doabinihg hhdn 5'1th iRl 3 k@ﬁ)ﬁevaﬁl@s HRE ﬂﬁaowﬁk&sﬁg aV@ggéean@fthus the most
BCTAL RO TRV N N .
51013 51508, 56909 sﬁéﬁcﬂ 8987134598 hadws St BaWhémwmaswmpmb 8 Rnd¥n Period 2
valdl ?rtn% "Irablgg fhﬁ ga{/é’%nt a&zex@%dOﬁzg@ﬁ 5 gnggf %%e otr %tIIZV uld%/ Hammpants in

ai nst oxi dative stre ary gw

Pe"ﬁ%?f&é‘éﬁtl%”tgr{eat@&? thebaseling eiverpes efif28%492- 4 servings of
fruit a erv s of vegetables. 28 Despite this

SUAIKR RSN AN LN LR, E—
againgi@kidatvel atkess. 7 #f f Digtaky. g‘BldeErQEI waatetth@dana eaﬁmmaa df Hakdryings of fruit
andaﬁ?%gxtvﬁlgs oF vegetablds.? [ngi H)esn}mowflcdé ctseu rrf:ecommendatlons very few
individuals in the U.S. consume the recommended daily amounts. In a U.S. Department of Agriculture
(USDA) sponsored clinical study, researchers found that increased consumption of fruits and vegetables,
specifically from the usual five to an experimental ten servings a day, significantly increased serum

ORACs.pg values by up to approximately 13% after two weeks.” In the current study, the increase in
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(USDA) sponsored clinical study, researchers found

that increased consunption of fruits and veget abl es,
waep@eioddélenl |y fromthe usual five to an experiPenust00s5/006924

ten servings a day, signifi3antly increased serum

ORACp. pE val ues by up to approximtely 13% after two

weeks. 7 In the current study, the increase inaverage
ave2@¢ srmn{IRAN, Plzlva htigseattsintgnted eipplaiven wereof9. ISupih #0eny, 37.4% with
1.0 %Ea{;lﬁ 145?"/2 wét?l/ol g tes'}éessg g%tyglg%]e'ét tha% {ﬁ’ W}ﬁt r{;ﬁl %xﬁcg.mgfh%t@&g ts]m th§ g?e%test rise in
seryth@RAC e @bar baselinetin éeaghsewpp;lsts g eTher@mzsetrverme EFnats. 0@527 8% percent

inc@ME Wi ALY AR rdidde NRRD ﬁshMorQ %Q |t\§10é fhatlth® pBblisHd 8 3% reported individuals
conservative estimte of 27.8% percent increase with

°°“i“%“&gﬁv “éﬁ“é‘sfé‘“ﬂadrvfgq“’%’leﬁé"rﬂé than twice that the
ubl | 13% reported individual s, consunin
TRt L RO REr i o VI CoBTAEE " g gl fEuse: The decrease

for Ieath aﬁhohy drag pen exwide @ .gt listneitl 10 e andd ET0% &g d . Sng,t soggesting that

pro ealon ?rt%f?lv\g% d?fgp#olj%rr‘@l?eﬁ wg%gncreﬂ}fglagﬁglg /? Qfssﬁ?ﬁk%{e&?&/gnhe rgnge studied. It

is umézea@%hy\/memp@ lwdrgper@wwgb@tdonlgt ¢orralpte grastle with dhe QWWE values. Serum

ORL\bng@s SRABRGE of e AR RGN Wrdiddtid G RASbIAUn AFRHENS fis Mility to quench free
| ement oQver the range studied. It is unclear V\Xw

radleﬂéaq hHge R§ e Jprarwsirdk Hafeeah% hydseperogidpsetra f anasken et I Ylg}d oxidative -
danté Et sbﬁl& tiRAChe Blst v hel @fpordeikliidntNGawbn thsaduallBs dirage and the
apptaaranc? of l?n& Illy%{o\]/aerf)xuties eﬁ]{: %ﬁ%elr 18 gotrovacg: t(f”l egl gttOd quxgellib% Al g]f:se temporal
dlffcxhgcemwr, énpant for s vagiarice.p Inchdhiyior wp@mokpld épdrepemxiles, urine 8-OHAG

andnﬂlgelﬁﬁg wglfe elléopllngasg?d gta%dc?{ %mg%ﬁ&ie ﬂt) s%%arlt'd%rén&st H&? trends were

relationshi p between the actual
obsprv?ﬁ CT h@gﬂg}g@a)awa:tqtﬁ @GW@* ﬁ:}@g@s@p bptpvfﬁndactual lipid and DNA damage and

the BypErRAREHMANd Bl&iRarkdds ih iR ubhd. Ne is not wel | defined. It
may well be that these tenporal differences account,

Parfidipap@fiit the fsmdy tiveidSn verDMmaea. The mﬂﬂéh‘ed EPIA tdeilyuait djlmhﬂyiapie:dments for

DFQ’ywerreo ;pvg ge)c(llfc()jr e§1¢h|'#‘I Yeeﬂéer@od%r Cﬂugll\gwg lw%rs‘e"? ?th"él culse of the study.

Thigpiig m@n@élsbe AOFIE o ATl STy évj incTEnsine BB s increasing

bloﬁ'xﬁl«‘}; &f Jx@dah%edahﬁﬁg) QU as ﬁlﬁlld%tyﬂrgﬁ&&s b%\’\ﬁ,egbnﬁ‘% Uildreased protection
I pi d and DNA danage and t hé pear ance of

Wascﬁ"k?ﬁ‘ﬁ Ry Eerd B PR P’aé‘i‘eﬁ akgdifiop. £ H%ng*tatf’dgﬁnd in urine lipid
hydkdeIG_kidd: Palich andOh¥Vsabias. of bitige PAOIpldGSdaa dikeRfA ﬁahdiey e&ldénce of decreased

OXi‘%?l\‘?ég%{Xaﬁg gﬁsnn%fgﬁgeautg?s t t\zévw\ﬁggrc% et? thagrﬁl %(1g%1t ngg flfﬁordcd by the

- supplewens @udfhat/melszreﬂﬂgr thaif Hiesffovtsthad were lacmdlllyynemreéx pect ed

to increase oxidative stress by increasing ROS and
Corsbipiens. | Whrelgs rrgorbnended et wdigiduady pagaumie Buit and gegetalgy pocording to

pubfished ERAGNEY HE RRBE IXihalake RS mr&mumtm@s%rehmnﬁfyaﬁ&esdggest that a
protection was evident as neasured by increased s q%

oA SIS o R B B9 1L A HOORATRIFYE H GFFGET 7T R actviy in he

fini$hed pﬂd&&ydﬁ@aw@xm@m&bw@m ardalth enddvidubls lag nyas@td by seftn ORACp.pe

andg(gg%gs{% F‘ )élrdr%%g%anra eragvr{le%seu‘?’etd Vrtgr?rlgclléncp ll;ydlgol%gro% c?c’se’iihet protection in

heattlkva!eomlhes @tttonwtedl amtheeﬁcrr@@et i9 s RN rbgver baseline after two weeks was

grea%émlgilng Mg,qw Qldh%"fop&ﬁﬁotggeeﬁé@ khah lﬂﬁpdc;cbxﬁen%cdflﬁ ﬁ&b'ﬁshed data with

wer e act ual | nmeasur ed. Concl usi ons. ] o
the ﬁ@é@ﬁﬁﬁ%‘@e‘ﬂﬂtf ﬁl&tvegeﬁaiewla%ﬂl% fog BYPS‘KE?ES @P-biet %7 4a(h@d 143%5%. 13%)
As }/}g) Sfltaﬁgk%!rlfgnt{%% %)nrt gh%’%\'}%gtf Qv%%} elﬁ(fsng &in}gl L{B}E‘lgasufﬁseé}e oxidative stress in
healtifyedebptt aglrayt intadage i8 Wgrge DRAG At wa fasunti r While rha loptiimid pdne¢r@mdng healthy

t t
sub%gtggsaSu%FecQ l% i QRAGe: éh?arl]tﬁal(s:?v)a(s{/ ? ger dirl?’ ?eheeag%%ﬂg %ﬂ Q%‘ét mcgwduals with low

i ncreases antioxidant protection in healthy

i ndi vi dual s as neasured by serum ORACb. PE and
decreases |ipid oxidative danage as neasured by urine
| i pid hydroperoxi des. The protection in healthy people
as denonstrated by the increase in serum ORAC _PE over
basellne after two weeks was greater u3|ng 500 ny, 1.0

= - Y N 1 . .
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As shown herein, antioxidant supplenents were exam ned

usi ng four nmeasures of oxidative stress in healthy
w@eaplogsiand an i ncrease in serum ORACh. PE was POLIIS2005/006924

Wiile the optimal range anmefg heal t hy subjects as

suggested by ORACh. PE values was 1 g per day, research

own that individuals with | owserum U A val ues

serum UBAh SPIPES TH4Y SRRCRT IR AigRdoss Abtiogiday sypplementation.™ Hence, those who suffer
frgm pptem@omatw@trcss&r biber® Be stickos BdiaGalSMEy tRherh i arger doses.

i ncreased oxidative stress or otherw se stressed
Wihilg) the iQRALlo Svagasedyie nief antiofidaptble@lr gauldios em. inddhéndent tld¥Bratory used an
esRARRY MWafodURE @RA@ pE,htg aﬁg])tzb Rﬁ% gx%ﬂﬁlciﬁ apdl sfm%rsg%pl%teknhvbva assessment of

an |nde endent | aboratory used an es
anfipyidapyetiepiivetess efsheahmbrotoes ARBrarededt dﬂlne%!blywmtla:l uspbfaBO@RAC, method.

Tl&&ﬁmitaeﬁemdnﬁlra‘t/d et &g %ﬁé&ﬁ%ﬂﬁoxﬂfantaé&ﬂl%gg gml:fgses 3nt d)dea.l%t protection in

ef f ectiveness rot ose
orefydh "eRE 0% Swmtq{gm arfeeprerses b e dagiag damage as measured by
uruiehmhhxdnatlexrﬂtsat t he pr esent anti oxi dant suppl enent

i ncreases antioxi dant protection in consunmers as
Exgmple Jr e&olwccsmde rmaBRACEs b tiRE)releasilg cheant éﬁﬂﬂ&acﬂn&eﬂhﬂecules when roller

coﬂi‘dcggﬁ g}fﬁ )c()fjﬁdﬂggfg @Og(kﬁ) PEF ﬁ%h‘l?)l%ﬁe é/ds gi;ﬂée a?slen mvent IS rccggmé d that certain

fo g | Rethady, g‘e‘é?éj@?ﬁ tf avdmtheaiesmtqgeatm |oéeta|fggxumen that use, e.g.,
Amhrbtb@rACB@l’fﬂRﬂ td 1@Rasdiat Ekp@cftedab@\'iﬁmg&htg%a&sdf tﬂesbomﬁoncnts e.g., the anti-

I nte rese i nventors recaogni zed
OXJdQIR qgquetl%l O%PT?JF l{f}ﬂthﬁg{s%gd’ge lzkaomay, 6?}@51 gnglyti¢al, Efyhmqucs used to
pquPFé aldl pighexegplet shcmn hﬁe i Ehe nfe’(hbdﬂ’tdn&tris ensleteats détsiPbecsdit was initially

de:ﬁéﬁ@& %t@%ﬁlyraq&{u)mnvé Q?& I%gasﬁrg tl{e ant1 ox1?an?c?uerc§t9n asttﬁedangllﬁr[e] Initially, visual

. imedi ate ease 0
IntRIC3Lee o(ﬁlf@‘flz‘@ﬁqt‘h othgthhang ’ﬂwt“b ayatedvian lin¢xpectadseleat profile, ie., the
disveltion Kéha@MOns dn@dr FRlch @[&Q:L)Mfwdrﬁéﬂs wtet%%ﬁe Qg ‘T’deﬁt%cglq)u{ % tual results were
notP’ 0CESS all of the exanpl es shown here. e &
contains two | evels of detail because it was initially
titative, and neasure the

f
F1g91%§|8 glﬁ)%/q Jla(r-t:l%r?eemodlfl)les ele%%“elgl ? or tnﬁtgﬁ gﬁegf %ﬁfl%n Flohxi sepazgtq Vmples were tested in

ant | - oxl uerceti n as
thregj stapg for; CWFYGW{BF gtpet skimnandgivo othemmodants $anﬁtohﬁﬁnt thiMlhla A and anti-oxidant

Folﬂﬂﬁrﬂ')etNd?e {thdthé: 9@@1@0@8‘3 &@ﬂtx‘t%‘ﬁ%tgﬁwas hé g&ﬁe f%h E ﬁ)glmples Briefly, the

di ssol ution conditions under

dlssé’BWﬂ%\'i’ﬂsgidﬁ% o for AFRENESHVAPE maedified irdleabe sybstantidiion actuded HPLC and UV-
Vlsrlﬁfﬁgl biiecethe fsahdW@irker FIFGiHeBnokd vRHDWEsetvont bY tﬁeefomwoﬁsswere consistent
wnﬁﬁw nJéNhV nitial investigation. Four separate

es eV & VISP LFPN- ¢ hr ee steps for: quercetin,

th - dant
Theg E&'}R:ﬁt %&ﬁcatl%ﬂdf& Wik alg)rﬁ el%rq ng cé?a]rpcmg)e(lhttﬁagy (tongncs includes

Formul a A and anti-o
provigignsifershg C@glplgteglgﬁwtqg{qtlgmbf tgﬁ@ pr m@ldm@uaéms firDdn appdratus that roughly

s1mﬁ?ll£t@§'fmlce§hysﬁﬁl| 8dnldiiond e 1Al %&0| ulth'es%n ﬁi? gr?s nig{l hQ S'both EJmtcd States

0s nmodi fi ed rel ease subst ant
Phaf‘ﬁac?f’ftﬁ’alé ﬁ?\@@@déﬁ h Rhgrraacororid gBBLResedesppaifications. h@la«m«:g@m testing is

bestFdgsckibelr dﬂ’@ﬁrﬂalatlwg thel alppﬁﬁ&ﬁ Mﬁtnﬁl@%ys@fal Jvlﬁ'lﬁbfh%rwté‘gdt QAR the digestive
he HPLC and UV/ Vi s observations.

r ten
syst%}ﬁ §né go:ﬂélh ns Sun der W 1cg AicPppaneyt § srlnﬁ(i)délfegrl?;o é’lﬁﬁ’ﬁ%wﬂ\*ﬂm% the speed and
effigigncy gg@s zq/glgb;lrm CHteispeediand pfficiyncg @f) nlﬁtfletﬁSvdllﬁlﬁiltyl des be descrlbed as an
avd?l%&)lﬂy%h&@s f&q{arrg\bean(f MRLEL SV loRaHe ergigrastelkte?t?ﬁ Oc{f a% 6rﬁr§mn9us shot for

or CapSU e product orns 1n an ap ara
exanplen yyhilg é?,mtlwu%%msealsu@mq dioss f@ﬂ@ in food$telf gt havd et @ligested before

theyCtieachhd vaildbleaP@IlY hive abﬁbﬁem'r\tceﬁe = %?esgrgcmgir HRER pqfepg'ndmg on the

and BrltISh Phar macopoei a

desu%é’?%*?a 10 3 AfSiRutonppadel fap, ‘“r%&VF detué@&?) Hlgy faptsactingsas well as time-releasing
carriges@lida. bed as sinul ating the supplenent material's

physical availability to interact with the digestive

system The conditions under which a conponent is

i ntroduced into the body influences the speed and

efficiency of its availability. The speed and

efficiency of nutrient availability nay be descri bed

as an "availability curve.” A narrow and intense curve

could be representatlve of an |ntravenous shot for

o " -

o o
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t hey becone avail abl e woul d have a broader curve due

to nore gradual release. Depending on the desired
whedvawdaasiy a di stribution nodel can be devel opedr/usiong006924

both fast-acting as well agitine-releasing carrier

medi a. The di ssolution profiles of active agents in a

sustai ned-release liquid formulati on of the present
Thé dli!:/selntu'brquﬁmro@ adties igedts s sﬁlgamﬁ-rgea,se Bqusd famddation bfate gredent invention
were th?edV\{%}ngr gl ?c’ Sstorll 1:32 tégé gr( Ir)“%{lelg%%?)Yu%on gxro#'% Asya sr Egg%ﬂy the roller
com;el:terhéebrbsosq@ waseésiet! ifaymericent ppledse byl digsobutioTia agh7 lsisgr%va@ed,srus water bath in
onJ’lﬂI:rh)f bélod228 \&Jaie; fato \Qflch% %zgfdp s'iu?r[ cHIdHa W\M]dhgsblvéi \Qlth paddles that

grans of potassium chloride was dissolved with pad
mix fig PR % He0 Jathtiensaper 5pu &BRYIE: i 8nd MPREChiy faélple of the liquid
forﬂlﬁiﬁﬁ\& nealA)r Sitrdted, ksiadded@s tht 88R uskid HlyBnge {wRittemdyl W@ Wiathed in the water/KCl

m])as |I{Féu ﬁ]whnea% o'r t?ld‘r:?'rh;a?tggg 5 Z%%%dS ﬁoufsg eAl{;/\é/a a Veij e dissolution
profilexthay ¥ tiegedobys dissolvihgnthe dwsygebfornsamspigedDatek Mindgl. 21008 Sjssolution bath

con]"l%?d ?3288§ Alggéf ts Ilﬁg%ﬁ{)f}a&ﬁevgdffe rI)tQtﬁ)n%ﬁ%&l thSb The dissolution

e tes vin osage for
meélsm gy be. Bigs PQékmlMﬁd’é 6. SMQRDEW@M@W é’?"pon bat h confi gur ed

as USF Apparatus 11 paddleiéﬂlThe paddl e rotation
Unfogpnately, g5 UeAt aserRicFRREOBFI, 0| BMGHRAYPR Ity WijER ooy the USP and BP

gulg&lospﬁilﬁ@flor@ HfGotdl pPilaas Alakagrabod ﬁvﬁhlnahlrtﬁzﬁnutes is deficient in accurately

assamg% ﬁl%eugv;%gzﬁaill%% of E\Sptpfeﬁmrar’qtse \%thaxﬁgr]g?ﬁtrzre(igalaco ! oa&gb toke lmé@gr to become
accggibltadl the [getc i The datbrabrse AG® tapsudd wagidstigied etiesificellp @rauatamq:d release and
gra}Mai EUaﬁabhl?& d dd& H(Htc&gplftﬂ? dgﬁielgﬁ{e%fhml e ﬁ’]ﬁﬁ/%l%t@l’v}ﬁdow This should

assessin t e avall enent W t

notde st & 2 &l ©§ Aliotdse t\Q@eto lbesege uaveléb%@dhfnaébﬁ@créeWb{a@er a bias in

thet @rrbd Emd@dd- olhle FANERRL Q:%ﬁp(ﬁa%tg ) T3 AssH ﬁldV\BB d@ﬁﬁdg@ﬂ&d requirements
ecifically for sust ed releas and
indi 4

5 Faisrr e b SR UDEL Gt 'R ST BE BT ey Hihaapt o potentaly oxi
depandidy ¢h thé€orhpvinért ynviaiverlt Brovideidiow. sirfjié sethbdudingg dissblutien, UV-Vis, and

HPEE ?e@in%&g%s o%'h{)\ﬁ tHe d?{lre?l'\%m%ﬁécpr% asA%t{v tle{ AG&‘}&EA% AO®T. nThe prime goal

aval run er a
is tp [qwalidy the dFM-Visealdno ds sublieagnd irf ragqsuraetthln eetivionpathehg more ryelved HPLC
meﬁé&PSIﬁngi ufE iPloRbiRk SGah A ANV SarhaRENt s indirectly

force a relatively narrow availability. In sone
Meo@. |@@kbtﬁf\$askhﬁs&1 dsShdlﬁiH‘@tBﬁrﬁtﬂlsGﬁct}fbﬂ’Hﬁﬂb I1t§1h1|gy UlVOSle 60t1v1ty at 377nm,

! h .
re]agligﬁ,g Flgglh n Plgcgsbgoa Sqefcfgn % nig g%rﬁl{r @@ Fc)lr vové/li—be avlgh_ E’omatography A
statdecihmendrisofalbe tame sjhavwtit heckiesd rnetde ’émtnémbe @f Ambmer® was used to

pro@lﬁe Yekééngicu%/vﬁ@)nr e @en@goﬁ)ran %eﬂdifm tgé)@Lsoiuﬁon t&st. It should be

IS one as su lent In neasurln%
notﬁchﬁhgt aae%uﬁﬁcqherylm o Mﬁmgtmil f?mlrretOiser%@\»@a usebincthiyetudpep the initial charge

wasto fRIify 1148 REnT1RiokPBIEL ST AMdndinididied dindrioR Rkt pér RMPE.

N@thods Quercetin was chosen as the analyte In this
ThMisblOdond:Uﬁhtﬁdﬁs ks motdidal affbf BAthsUSPCind BP lfqt sﬂﬁlar?:ai%&sm One exception is that
a hy '&% qﬁan aver € rot hon%g{:g \%oer é}tm 1sr‘sglﬁg({nca§$§ra was ’&hos?n {oj@ep dt%e analysis time
reaspaibdy w]a]e s@ll[ mtuh@mg)g ryeund pevltse Diual ngppqy@dmegrcggqummtps Make utilized to correlate
the r&?f@'glt‘%dgﬁnﬂ Bfactf/'\g'p EBEIQ%tM{a} b&BRsdit ﬁfé tﬂeosuQﬁlQrVUd &iPmethod alone

erence curve wth he concentrafl on range

wogld peideadOpseryaanpef ty fales rvioe $iogpEraio 1SS Beriganed n gig same test

sanipf@! Naf, tﬁ&&hﬂ%ﬁlitﬁ&ﬁe@f AGfbrdwbse NBIEESR AT QEER nixcer )vas plotted over
nthis stu

05752 7504 ilel wEHG p SESRE PR toriort PR APl ¢ sgigent mehod

canthestpehted) babnyoprofged gtquiped labbreto3PandTdoald de sewslatidiintn a quality assurance
after both USP and BP for
en&rgﬂ]qﬁn zroprr‘lg?aS\é/(a{s{%lggr%except ion is that a higher than
average rotation speed for the dissolution apparatus
was chosen to keep the analysis tinme reasonable while
still maintaining sound results. Dual neasurenent
techniques were utilized to correlate the results
although |n practlce a S|ngle nethod my be chosen

llllll o o o
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sanpl es. Next, the availability curve of Anbrotose

AQ(r) based on a quercetin marker was plotted over
w@286/096162, 3, 4 and 8 hours within a specifi ePICT/US2005/006924

di ssolution conditions. Thi4g sinple and consi stent

met hod can be repeated by any properly-equi pped

| aboratory, and could be translated into a quality
EquifBdk. ahs&allﬁm/éyﬁtelﬂffﬁﬂlanfoﬁlfd15l§c¢tlt$&838tehﬂ8i-ﬂh@ wak utilized for this method. It

wasn reu% % 1 h¥ ‘U!gg Y b;%tr %ﬁ@ (%?ci%illeBJ E:(gn?lgu ?t}/c?lt (-ﬁ)a'_ﬁg agfﬂls calibrated to the

|on S us” was-u for t
gnvnesm@ﬁcatlprts wWas dnsgmut@smglat bpeedmlaﬁgmsmmvas F¢fem] pf deionized (d.i.)

wa{ep P@Wh@()hﬂg %I bzgkkrtaz; btep téMptertul;eh&‘ ﬁ@ dhe chﬁil%t ﬂ)@ed of 200 rpm. For the

br at to th e I ven sgem i cations.
sargRligg | B RSH BRI SRRt 10 SPpHElaT te%glgavgr capiderglpndippethanol for
dthfonsﬁlﬁ |pﬂ:BéthQﬂ of Qhalysﬁ invad ﬁﬁtru(nl&d‘ mmﬂ)mdﬂe)lf the aﬁiﬁﬂés, wldch is specified in

therbo{:ecluF' IT@ ﬁ»g]t Iur Smgmi ?Herc&mpcop%egtratlon i %g ?eatqag w1&un an, (ﬁ[n Ti‘ range for
analysig birhotlytha $%/-Viestd HRliSes (or equi val ent), and nethanm

for dilutions in preparation of analysis in the

UVi-Viis tspagiientiptometqi eA AV -Misispestrefhotopetes igpt EsBiowkgrien), pleng with a quartz

gla&Q:@@e'ttt: Werd ukdd hReaRirQSRA UK Rgle RaRE@Sth rbdinBPdrE14ken at 377nm. The same
guercetin concentration in the test bath within

QRIBETIFER MG B readiat yed G BANBSTRVASHEOthASE e Rl Tosamples from
eachifdls€alutiol1evi lﬁttﬁtﬁ@@dtlﬁ/élphﬁi}ﬁémfaeﬁn ofAhd WV WiiSreadings, the system was checked

forgp g?éd’i’qg h%tntam a cons stent zeX) as wel? d’é%d%rllar It?he)dbs aell 0 With a

as S Cu e were measur enents.
HP§b %gétgn way gillﬁlg(gl‘il I'Ldf pa q)'uﬁg'sp gﬁr Bri@ %;ﬁ[bn%aﬁ]?sl&‘ Br r;[eﬁﬁlrements The
uartz cuvet was used for al readi ngs, and the

det?%t‘lﬂm ras 9\I§§1m2‘é71“ é) S SRH-MJ 04 enitased 3t 277 o “gtamﬂ Qéé{z scanning rate.
Thé EMFILRENWSE SifHhdtleh &NH YIRSk P, iddnth & @ﬁﬂﬁﬁ) twithShi, paﬂllcle size. The column

£ﬁ%g3%atlgn of the UV-Vis readlngﬁ 0 WBB ste de for all
an e BEIEPTY 11 EOPTAIT ORI Ca BSHETS Dt Ya grade for a
sanﬁﬁes\bﬁd l:ta:ﬂSrds‘ eall s?mg)&s aiid didndardegére padsed Throuph alRA0AMYLS filken(Whatman)

ol SOy U P,k BT GRS o

SHSRGNY KA 2SO BN aratpaFE Wen v Fp eonGolobe HPLE casrvsllngg integrations.
Fol[o@stlr%- is megra‘a@nyﬂpgrﬁﬁ aeka\Rghe @nﬁ)tlﬁn %ﬁ/@lﬁ)% . 2% BRmicdacRMMdeionized

rqg 5um particle size. The col um and PDA
R ?Ol‘ﬂﬁétr]%wﬁ?r lr(t formig geidin I%fﬂia%%péll ARlysnis Wsfe dsgrescd prior to system
equiiliyrRi6h,| afd fhe @tal 200 e ¥R R anEGhes W43 130 alidutes APPereSin @eutls can be expected to

t and " | . a d standards were passed
elufeﬁfoé}ﬁ‘gk‘dgsm’@%lﬁﬁjs Sefcofl‘flp ?V\hat man? pri orpt zs
nj ection on g R Gye: BLAEE QRRBILALGAE! od for
e

onsi stent peak generati | ntadzu
ersi on soMimese package| was use? Goacepsttion Bl t he HRLC
s wel | as bn@egratibns Fol | owi ng i s50t he gradi ent
rogran1useg0¢n rthe analysts. Sof ventsoA was 0. 1%
ot-he—aciti-n—deirontzed \dT ) wat-er ard—sotvent—B
as 0 1% formc acid in thanol All solvents werg
legassed pri® to system equilibratioh. and the totlal
untime for22%e anal ysis| was 30 minut®s. Quercetin
peaks can bﬁn&Xpected to[ elute aroundsold4. 8 m nutes
e theseyyggndr tons. fabte I Gagyrent—programf or

m-Standards and Q:\rml es—A ronre

Sta@dardstapd S&Iﬁﬂ&s f Qlrang@bhsthddands for dbEl TAPVE Mﬂr}ﬂ)m eat etéated using serial
dlh¥8| ngﬁ?ﬁ rrréflrg nd IelrcuttmI %S 1& 152%6‘621 Icsgﬁcéag%ste\gvgret ; vrén HD o(ncenEratlon range
corcintingloatsinglg dtsmlwd s%mbg:ltcee dD@s@svbdn APl \@Q@eA@ I )Nater (~0-100ppm).
Al ?ﬁé&l »@er% Dotk aG30he Y01k %9@ of Ads ﬁ\mb}/é@Js@Ao(@ (%14&@4%@%68) which was

&s wer e obtalned fromt same bot

accppipst %’t islsese pOViIding @ epceptadtrAersipp Rpth (h ptandlaiih nddest @pple) were processed
for rel ease providing an acceptable test |ot. Both the
standards and test sanples were processedi n an
i dentical manner being first dissolved in d.i. water,
t hen being sanpl ed as described in the procedure and
dlluted 1 3 mnth nethanol prlor to anaIyS|s on the

. . AL + o "

=

o)

O TS O < —h
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one per bath. It is suggested to run a m ni num of

three baths to get an accurate representation of the
wale@sobati on activity. The nonment the capsul esPEr/@S2005/006924

i ntroduced into the bath begdones tine TO and al |

readi ngs for the quercetin availability curve are

nmeasured relative to this initial TO readi ng. Sanples
in af @lebtikanmirmkebeigt ﬁhahi&soh@du fin idnt esteratisn deidg aim;ﬂedvasl des@ibed in the

proggdurile a{;ﬁ ﬂluleg 1%%1! Igno‘?f {l(mto angi on t% egne.étive% { he

er sa mal

Aﬁgxotﬂé E&hlltlglg o\fﬂleq{g@olutﬁﬂ sklﬂérﬁ heﬁ-le stﬁﬁm'd €thd ﬁmBl%K)@@Ab@)rcaﬂ—sqws are added

as soon as capsules are iIntroduced into the
onegperpithsitinwaeestshtq moe nipmy of dkembatls t¢ gt an eccﬁiﬂffrrépf‘fsl‘*“&?ﬂm of the
dissblutibi bdtivity. t Tﬁesm&ﬁ&@E&T'Uapdiﬂ&ataredht&ﬂ@deutlﬂt@ FheWatht B3€omes time T, and all

] suI isS co Once al | | es have b t ake
reaf i O oI T e SPGB AT Pot VG AN amples are
theb freerr atthatbbsurtistervaladnd 4thevolurerofdmnal yiaiagditiéros 1mheolume of d.i. water is
repﬁge%rn? &1% {)J?h gﬁe@% diﬁg Irrla%ﬂm cc’og r(erh 9(§1u11m3S /gﬁgﬁall sgn e fs taken for T, as
, and trons are generate romt
Soospb@ksulﬂr [ llyméwd@mtp thi¢ batft: |S@mgle$at|h@1 qohténye Hahesdkeriumte 41@11°ﬂf5 from T,
untH qllwasﬁe@ it FdshiMti bt fhe 3apdlut cUiﬁﬁth@thce%ﬂ qanaha lﬁ% bldh taken they are

fashion as the sanples to read hem f or
the&ﬂ‘é‘}“iﬁ’s %W"‘Amﬁﬁhi‘ﬂohﬁﬂﬁ %?kef' |“\/‘§e‘é BP§sp r3fly @flrl 6?{ WYY Fof the quercetin
staidasdan 0Upphdsolubién s addiadd. Ve anll EEElaEdilﬁm@k ﬁﬁtgeﬁrd‘tﬁrfg)&l todt stock. The
Sta%dgli% (Pﬂll'llgq:‘%l(s: %;el tg‘:r ngirl;]lc 5€ tel‘ ft PUIIIHCS and (P ﬂ? qrﬁw%{ t%ang??nod s%aken in the
sang| f?shme aﬁhwgsl))leﬁ folréady thentfgr an@ysfse @rmwlhtems@f ¢ eeribladiliption points is taken
witpﬁllegtgn %%Mrt%da’n é@ﬁateai@gggfttﬁkar{ﬁgllcetlnr&ogceﬁtratl%t er in the

case of stan curve neasurenents quart z
Th@ﬂ’h\é@htet@r ik &r&dd%ﬁ@th\é’qﬁdﬁtz @u\)éft’é M@arﬁé whlcH is up¥a & /all ﬁ'@dmgs) filled with T,

resi dual bet ween readi ngs.
OB BIHE Wt (e TSSO OF S TURGRrT dacvaE BB 68 At e curve
medsui@Rerntd) Tha iqaditz atveit®lis Ii'lﬁﬁ:ﬂ allth A volVind/b&d.iaebtervb teyno®é arly Medidual quercetin
bet?éelegg%aﬁm S ’lglg g | cﬁ%lgtrof tlgee&sg(ﬁ&nf)ﬁ Je%r?eid a% &gt 3 & ?ﬁlg tu;( \iy]kﬁch an increase in
UVp'ois mtivn»f offﬂuﬁ sampje ésne denger ddieefedifigr qwe r@orfsmymetrh@hnga@smh@r time). This

“plzltéau’d kS the E)ngt M\flulm]u%rcEm&&gﬁontm fhe 'cacps@e r Qg%g\fﬁé Y-Vis readings
due to a particle bl ocking i ght source path etc

thegg i3 ogstvalg disdey p%clﬂ‘?lgﬁk@g ahﬂdlgbtﬁ@urffeasaa g 24hEs b p iregardthe
rcaﬂlﬂé<ﬁﬂ ha@ait faken|a§a1h Slt a@miremtthsm obcfiﬂréias@l&&’d{d&lg&&ndim @ormally, rather
con&t]ar%t ﬁ rrgglmrugl X a‘ rhﬁcée readéngt; gkdé(ﬁlg g% ?aenipécﬁxg lnggtt a 8cce%t@)le ?]verage rgxfter UV-Vis
meggewpitalive beendakayehe suntpls atd\filtdfed ancbamuncb‘rrde-mtls oin ghg dIPLC conditions
giv%hﬁ{gf‘ {:/L{ng)érg{a?ybgﬁ frt%ﬁImH}giﬁi%ﬂlEngrﬁtgl sttfleglgcgg'al?ts&ejarl]lgﬁg\&'lth the response from the
standaidsaive 9Ghew the gradvalvineisesing respapee ik the Smbrotasp AR® samples.

correlated along with the sponse from st anda
Resd it vAItpYh g gntagion pgab {)f%?rgrwéz\@m@ of @g %ﬁ%ﬁ@erftf%ﬁ?m this study
is infledeAntbr E&f@&ﬁc AQ( hylpss anphdestandRegUdxpected Abehiddat gt thdrAmbrotose AO®
dlssgnlf‘lon un ﬁre ! g:glvgrrl] ferm m ﬁal con{m(ggn Belown%I unn%aa afng rgrapf\1 summarizing the
correlafigy @tvceen the {UV¥is jgbsotbgnag meipamse eﬂdcqlddéﬂéﬂpe@tuedbr curve versus time for

the Q@Q&Mh Qttc'lndgfd (Illt]@onémi’ﬁeolta dgceesh&q f‘s)froglI %@%U&f* eQEEcHE‘ q%cetuh fctivity from
Axrgl ven experl mental conditions. Belowis a tab

FHshAOB U dreirges fOR HreerieraratsPes| oA the SFPepBERARTE 81 VEh énw lvp%shown were
perfoRfAA@ARGANd @&PoNse and scal ed HPLC area under curve
versus tinme for the quercetin standard dilutions. The
range shown is from 0-200% of expected quercetin
activity from Anbrot ose AQ(r). Averages for three
separate runs of the experinment are given, and the
runs shown were perforned on the sanme date. Table 12.
W-Vis and HPLC correl ation table of standard UV/ Vis -
HPLC correl ation of AO stock quercetin as standard
Pharm i ne quercetiii dihydrate HD (84% querceti n)
% Cone, of AO actual UV-Vis (abs) HPLC (auc) auc scal ed
to match auercetin max PDm 377nm 377nm abs (auc /

A NN NN\
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12.50% 3. 13 ppm 0. 0819 139412 0.0820 25.00% 6.25 ppm
0. 1628 284334 0.1673 50.00% 12.50 ppm 0.3924 673170
WO 28860%1800. 00% 25. 00 ppm 0. 8283 1393657 0. 8198CR082000066924
50. 00 ppm 1.6170 2775937 146329 The correl ati on of
values fromthe standard proved encouragi ng based on
the |l ow variations seen between the two instrunents.
Talllalzaddi’-t\'isaindumarenﬁbnﬁbreesmad was found to be
conceHYVis {BRIC eorpriation ¢f AP@WF'E weersmﬂﬁ Pb’t‘b‘sd@r%{’!(%f jpline
di ssol ution t estusrcetipdibydrpte BB Rico guessefip) ar conpari son
gi We@ohd1Bf £OT I R | OMVOVisGdbk) €S HPECURRY tdudbcaltld téMatéh S
abSficheme@aend ppmal ed BiPlsm ar ea” 3¥dmin CUr kR (MRY $106000)
time f2moveachs.sappl e. A98mAN be siBes12 a sim l@ed2y | ow
devi aa5.00m% i s 6.24ppth bet w628 t he t v@843XMst r unent®167Thi s
suggest¥conflizdeppe t hat392he si npA78t70UV- Vi s nkidedd ca
be rdﬂOgt"/anda?IS(Oﬁepras a0c$@813nt|tat |1i?/5e3657ool to rﬁa&@&re

I on

PLC correla
daf \é)aglgtlons seen between

ul es .
TS Ay e U W T AR
the ALY ingtrusamp | le additicarntizamerchfin Vesgons@wss)fousd ad l&dmbi?lﬂﬁ}b\(gaﬂe)entlre range of

o T S P85 DL 850, DA e i

confpa@@®R Ziven He rorrdBipg @8 cursy betivaenthat HEYVEVig 3esprbgure 4%80118@) HPLC area
uncﬁ} Hirkd- v@xglgsgmgz forleath ﬁ%glg‘l&s &ahe Qéeﬂ an%&ﬁ? I(Qv Mﬁ@onqgio%&ﬂbetween the

240 mn 6283 0.6274 1066522 The curve of é anpl e
RO Th o Tt ShaGERs cafienchle] G SRPIeT FIN7 U5 B Co g P sandalone as
quah @& B®EtoGadudd thd fofaDqualckthh thineaeleRt fron AimdadseiADGapsiias. S

response can be seen equally for both instrunents

rand HEP atian tableof saRwissat ed trial s have
t?se AO@V rrﬁpqg e

'S | end,
hours gi ven the ﬁsof’u?ﬁon coﬁ’ﬂ? I'ons. Furt her

repetiti (&Nsr_&éﬁ’_ﬂe!_p%rfor neMﬂE@l‘-‘P-ﬁerent Bﬂat%‘l&ﬂ—la“
ggﬁﬁ‘bl es to ge gd’;\te even nore 00% zeI ations. Th%9838

oo St 66 are plotted 4%133 he
1@aphs shown ¢ 4Fi gures 19 and ¢4di2 respecti vel wgi9dhe
15mahihet s were dwsbd at 10, 000 psiodsexr a nmi ni num oR148R20
18egagonds bef or®26ei ng reground vi-2284 a nort ar and§9§ié85tl e
;M“re capsul%r‘té‘bl for the di ssoqﬁi?q on test,

galll ts shown, jgi; Tabl es 12 and gl

m@k{ﬁt&r JBQH& @mfmé? h(;\xlsrfﬁe gﬂdﬁl}é?andt J&ﬁ‘sm@éﬁp EIQ;CQS%QS ﬁgrEs)porE@%orrelatmg w1th.

I ncreased activity up to 240 m nutes be%
quepgstin idigsolytigndiThiy. URAY 528 bHERInSalbt e by a‘&ﬁ‘é‘F“e%{ﬁ gvithout any major

deVid@iBiSsl Sﬁe@éﬁteddhﬁls lﬂﬁw%gﬂh&tfd Qﬁh ﬂofreatsbﬁ) Ad'tﬁﬂﬁ %D&Eav%%é }o 4 hours given the

sule.into the wher.eb
s Brata devie SPalioar caPPEABTH P FCERdoy of smples o snerae
evemMnsire adrehtiys. Tt ecultshshdv wiv iirs Teblles A2 stndh il b,girap]pmerd ialti@ngaphs shown in

Flgrnreso E% 51{219200 Peg‘p@[oﬁét?\;ely]tc aﬁle%telle(e{ w%@ﬁ’lgl“la{e 16 &{Orpsf ﬁ)r g%l?ll'ﬂnﬁ of 120 seconds

I ssol
befppp @qn@g reground with a mortar and pestle and rc-capsulated for the dlssolutlon test.

Discussion. During dissolution studies as measured by absorbance over time curve, the Ambrotose AO®
has increased activity up to 240 minutes beyond the initial reading. What is shown is the gradual and
consistent disintegration of the Ambrotose AO® capsule into the solution, whereby it can be interpreted
as a gradual availability in the gut. It must also be noted that visual disintegration alone from the
compact tablet or capsule form is not the completion point for total dissolution. Some of the micro-
encapsulated materials may still be dispersed in solution binding the quercetin which in turn causes it to

not yet be readily available.
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encapsul ated materials may still be dispersed in

sol ution binding the quercetin which in turn causes it
wo 000sob61yet be readily avail abl e. A vi sual anal peT/ESDN5/006924

the study confirmed that auSapproxi mately T6oa good

portion of the capsule material has separated fromthe

bul k capsul e, and yet the availability response curve
A VeufltahybaSof the siuﬂﬁfdiﬂﬁl&:d tlﬁhkt&pﬁf&tlﬂﬂﬂdy Tan goad pistendl ofitie @apsule material
ha wg;?a%altegl;go%rt tlh% E 1K ca ule ecg ye‘,tJl ﬁld a\%ﬁ brﬁn resFBoFr)lsedéulc"ve &S%@ltt!) rease. This
metirpdi ¢4 bedlsefdeils ealseﬁ@ﬁomfeheafayedsldﬁ?péné rﬁé’rﬁlsnte@pre@ nﬁhe@ Hyythe capsules
andt Qg&? %%Héalée \M%ﬁﬁieﬂ ?Q&E@B@ greﬂaﬂl &Hﬁg&fn‘s oépetzllﬁgally these results were

rel ease cl ai ns Anbrot ose AQ(r) (Australia

gengrated FrussPRopfeof ﬂlﬁt’@ﬁtﬁﬁ‘éfel@@%f %ﬂsletAé’?Pﬂ‘é?PetA@ Phplia af aﬁ}he potential
to M&h&ﬁﬁ@%th&&b&tﬁy s@bleﬁ@rﬁ&éﬁle@ off&@ktﬁé ﬁﬂdlﬁ@l' t@l@:&@ ThBethod also gives

al s s confidence
confgsnieenine U ESprpmendr Py Beflt Ry S aRke (e mep gvolved HPLC.
Quiiiny ﬁ)ntrdsl\sp)dclfedwhﬁaﬁbe Kiladrbing tidofattibaded speminimat gidra@tisresmnse relative
ro e .m ni I i
to tpe %wen rl]%aé m%e uﬁé? gt\/ %Qtrﬁsedfnﬁi%tmtggazsn %#g)ganﬁgggsﬁtregﬁ tlaetgé'lt%eg %l‘ reglrlts can be
redsm‘—é emcﬁ sefticient pramplqs eonymie 4o Summt tkeamplts-ng rate for these

types of results can be reduced once sufficient
ex | es_continueTehke E‘llﬂWEtdelﬁsé@ﬂPrltESt Table 14

UERCEmey | 4OQuereating | Siliss Duergetin* ), A0 Quereetip Jablgt™Se 1: 2

V\/it_h_&‘l‘hrnfné’ﬁ\ 1Pure duerc tin mxed 12 with

i
Si |j_@én_§_e_|_a_@i-énr‘nncul nfléﬁl (\s g table) He

oT T

Pu;emﬁr,cmndgaém %l &é"l‘t essedv OOO SI
Ry IR §d| é‘f’ a abl & 15 . GRAPE
ﬁosslﬂrgceérp g}yéprg 55 1 re un n&apfu v?q‘le a

Dt OSG\ At 1 ] ' |
il .T'inr:::l lAO Gia?feLgecﬂdpb agcta c(z[a- ev'SceS(fl* “’()Gr!a'iﬁk‘dS‘g\e:j:J‘ll‘ag)%eibe_

Sl
grﬁfé&nﬂm" mextiact mxpregse— tu 1 ,000 p>|,+ reground

Pu‘?e & Siiff ﬁ&t%}ag gy PSR Blotosdm 0T ©
s%m [ fixeP1 3 tl@s1 a\@@lsanﬁ'eﬂégﬁsulg‘te éa\é\éelahle)
5t9§e°§r in ext A rfix pksBdiodo d'g rolm nWehddpstiatel @@getable).
gel and encapsu at elqbl(e\fggg,ttabj( 8ant FormulAmbr ot ose- For nul a

A MP{E NEN @ LAEPéEhulaoa 1 DsiliEOF dPmlula A8 JTADRSInANOA Tablet***
eNCaRsH! at ed (vuggetable). Table 17. t1- Oxi dant

For ggthia Pur e +Fof mul a was H+mxed 12 wth ++
PUATRIBEIDA &K hixed POK@L Babrowse®B m xed 1:2 with silica
“pgeForanl AenixapEivak 8hkagviege tadsaihted (vegedblay. ot 0se- For mul a
** ABntivbtasetHomiilpA BHS theh fressdiQo 0QMOPSi, regroagiraodiedaraleted (vegetable).
encapsul at ed (vegetebleaY.. AdiheriddnoFemulad ng i denti ca

cpndiilmé onsAO gepBaerimm]a Bie| SjlicaFormila B** (| A€y Ewrimula B Tablet***
dj sOmint i jon were+t est ed| over t-i ne_agai nst an Anbr ot 0s€g
AQ(60mimapsul e t&at was enptiedHand refilled (tto ensurd
Puteti%vt‘mttlhb weapsed B2 gohpadtotcoe®.was t he sanme for all

" Pwafigrinel)B mixgd 12 witlcwlies gelandéncertselatediivegetablehosi ti on wi t h

"ArphaotesecdiermulaoR Mof theyrairessedrie HY 10|paiy regravRdapd egapsaiped (vegetable)-
Th?éfm@ atfsln@ Guefvidar &’)ll&ﬁ&ls sfu)e Wﬁghtﬁ eftX quer&)in Hﬁﬁ)[uﬁ@rs @erk Rested over time

ine tao reac r ax

e ETOR) O RBt B S T 5 B D Cp el U g gmaction
wad m%le&breillwamﬁe&)'lvﬁthal cap)sﬂmmﬁ the St ®MPwstionvathrtigd dxegption of being non-
roller c e%d t}?’zgﬁu' <%m lﬁmbrg O?’?I 1%(‘2 hQJ Q%Y"e !3)1 1n?r§%'e tﬂr?e to reach Qny
(thwemmum queyjetif d@QOhWDIQh iAmprateze® dén bleWCfO@yW@grfé]G‘FS? imiqdigtely. A visual
corﬂﬁﬁ&h@h&stﬂl}@%ll& bﬁnﬂa&@@&%ﬁr‘l&nﬁﬁtgr}{é@fﬁfoﬂ; we‘llrgagt%e%ﬁt( b9 breakdown of

be acti n% ke chains and t quercetin g ny
the PR é)‘llerac@mp WEEIyEGiIon| Sdthpy wishing to be bound by theory, it is possrb e that the long-

chain polymers of Ambrotose® may be acting like chains and the quercetin (or any other active bio-

C) (@R

l

molecule for that matter) “leaches” out at a controlled rate. As such, the long-chain polysaccharides, e.g.,
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.progrl(%) te

for that matter) "leaches"” out at a controlled rate.

As such, the | ong-chain polysaccharides, e.g.,chains
wo@toobomrs2 t o about 50, 000 sacchari de nononer SPATEYS1965/006924

conpressed from between abeat 100, 500, 1000, 2000 or

even 10,000 psi with one or nore nutritionally

effective anmounts: anti-oxidants, vitam ns, mnerals,
chatiof) frora Qi td ipoun ¢, 0@ accharidd snonsxaers: may bel e@nprmedtfmrelsetmd about 100,
500; Z(?E{a; &R Ié\’? Q\Séeﬁl%lrgg){)& O% tvsgtlht én\é\nénr' mBre CPu ngg)rgalrllSt g?cgive F]mountsba)l/ntl -oxidants,
vitangiys, @findrhlk,ustin@ididsnnediedc auids, seecharided, atixt@asand torbti@tions thereof.

i nvention. The principal features of this invention
It wilhibe l}mderanqm tbyteparticular\canbpdimentedepwitiedigndis arastovo by way of illustration and
not qii Rl?{tz;tfa lgehlgeg?ctgl Sﬁﬁgpﬁncggal Fe%lﬁrfée DMER 'irblgrﬂlog Iznl%%mployed in various
embpdimenis aMlthoqy denaging Homslescens ghthe EM?IIUF?@ Bb@efemll?é it ta@ frpyill recognize,

or HeUBR E(Qéé@erﬁﬁuﬂsl\iéh@ﬁtn% tﬁaﬁ réubiBe é&?@ﬁhécntaﬁorp hesl 'é@lﬁvalents to the specific
descri bed herern. Such equivalents are considere

proggehrg depffed oes s SHPLPABRAIETH F° SOHVGRRE B e it e g dhgavention and
are Byveteb By ik aleiB. Al | publicati ons and patent
applications nmentioned in the specification are
Allipnidicg®hs and patbnt tappichtivuehentibneg i the spefifitdtios ere gidichtivedf tha level of skill
of t‘l&@ sﬁﬁéd 1]:1 (ﬂlevggl & g'h&:h] his ﬁ{l]e\ﬁﬁ&{ ﬂ;e%n? ekf ﬁﬁlﬁiéatloél And patent applications are
't cat1 ons an at ent I cations are
her% @sqrms?teﬁ '@/orefiﬁvnqeéq op é’f’f‘ﬂ?é’“le’é} ap Heachdnfavidigk Ié‘ﬁlﬂca‘é@‘ qr patent application
wasp6ditichilChnY irfdblualBURidafatd nRpoReRl BPtcfadabd. | cat i on was
specifically and individually indicated to be
All Ioflmé) Eqnipositied ahkyorrnmﬂﬁﬂediﬂbmsedﬂdnﬂ clafmeti lhereia Oﬂpﬁ:&lletde amisexecuted without
unda e ¢ enmg?a‘ilon 1nSl gq & thosr%s% ta 1sc gurg W‘:I‘lﬂe Hl% | Bhs Bk 3?18 methods of this
nade and execut wthout. undue exp er [ mentation 1n
1nv¢n|t1grhhavgf)eep ldescpbeé gre]q[msdqf gr,efeggcy r,rgboquept]s,gt wilidbe apparent to those of skill in

the %Rf{ﬁ‘P%ﬁa'n&RSmM JﬁBl‘iJaQQSheocfomﬁ)mnﬁ)né Qﬁ/(ﬁﬁ]tnlle@lﬁd@ﬁl\GQn k?l%e{t‘eps or in the
describ In terms of preferred enbodinents, it w

squ@ceacﬁ ﬁ'ﬁPséﬁtthetWﬂioﬁ Jeseriefl hergip witheut dgpgging frpm tt}ﬁ:é;f)ncept spmt and scope of
the ViEhtdh| OMge dPBIfidARY, atp@lhl'bedpﬂa&nt tlﬂa c@ﬁeﬂfﬂ@g&ht& WRRE aRItdthQhemically and

met ho nd,in the s nce o
PP OB Bt ROEULS GY PBRC A8t U CRRre dBa PRisgs P o simiar
resilts & odd he apbteyeds pillrsuth smithr substgetesoind hhélﬁcamvﬁmppammt totzse skilled in the

fi ded

o SRSELISEM Yy, 5 PRl ot PG B30 e ovne
deﬁy be substituted for the agents descri bed hereln

while the sane or simlar results would be achi eved.

h simlar substitutes and nodifications .

1. l%lg({i)%r ?R/{ héos:)plgiilau%g ICSlO lﬁtg glaln sut(l:tg E)E gc[ntnca?rtr%{l% \e)vetﬁreantlox%dants a review.
GlyasScitedei &Ndtribgn (PffcialpPubticheidn of &ilmSCIdREFERENDESNmmlon Science Site).
200@%91397 CM Le L, MAnalley S, et al. Results of

clithical trials with antioxidants: a review.

2. (ﬁh}/ﬁp&‘eﬁng REEK SMAt 99, bi HNrhe PhrE A Cledx JRRM Ve Gt ‘ﬁﬂ)ﬁﬁsf -an overview on the
§§|ence corn:, The Nutrition Science St

ique 1n2 e %ﬁlitlvq_ﬁtre%ﬂaésnﬁzt an& fREMent. B ctgis gO%ﬁgB(IA) 195-
203Jal CA- genox oxidative stress profile-an overview on

the profiling technique in the oxidative stress
3. Yisskeswtirmn DPaRchndbatpepeki ot 8i Ubact otigxidaA0@iGmins for the prevention of
car(i]h%/agciﬂ%) d1frlegs%' m&g)-gr%alygls o%/ﬂar\{cﬁgnﬁmgl@ QJ%QP 206-3)% [@&ﬁ):zcﬁa@@zs.

anti1 oxi dant vitam ns
4. I\@Jrﬁé/ @Dt(ha@sl@m Qf REBhEHiRMASEH | @henfhliSERP %verﬁ@zlr&o@@éﬁlay Gib&sedh summary

Rt C RN NEC R SR DY R

to prevent cardi ovascul ar di sease: a summary of the
evidence for the U S. Preventive Services Task Force.
Ann Intern Med. 2003; 139(1 ):56-70.5. Boileau TW
Liao Z, KimS, et al. Prostate carcinogenesis in

N-net hyl - N-ni trosourea (NMJ)- testosterone-treated
rats fed tomato powder, |ycopene, or energy-restricted
diets. JNatl Cancer Inst.
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2003; 95(21):1578-1586. 6. Ranberg J, Le L, Vennum E,
et al. Wiy are natural source dietary supplenents
wheab/P9Acr evi ew based on the vitam n C |iterat P€EUS2005/006924
A ycoScience & Nutrition (@ ficial Publication of
GI ycoSci ence com The Nutrition Science Site). 2003;
:1-8. 7. Cao A Booth SL, Sadowski JA, et al.
3. | tlf-‘aélagﬁé(s Liaq % rin Spftad nirogt#te icrRineRenesiscia phoiethyl-Mrhitrosourca (NMU)-

tesBO3RENEPEAtANraB fed @atdOhdvedr, B Bhehe, hér%eﬂg?-récs{n‘éﬂe& dﬁ:ﬁd JNatl Cancer Inst.
20@1;9%?%133#7% 58 J ddin Nutr. 1998;68(5): 1081- 8.
a F% ur ghardt RG Busbee DL, et al.

t lLut.a one rotectio
o RARREETED: vy bl RS, sl BhPEerfihest X Review b
on|the,taming( Jitgrapyge. g<l31y®§pamap i8¢ Nanadns(Offiiiad Rutiticgtive rof blysdScidbet com: The

Nﬁaﬁmsg@&zsg)l?)ooﬂz(nﬂpg 9. Goux W, Boyd S, Tone CM et
al. Effect of gl yconutrltlonals on oxidative stress in

7. hJAHEGI Bwﬂi 8Cl Sado@sl@' JA0tet 9. Udfeasdd Y CRRGH B Sntioxidant capacity after
fICI Pu lication of ycoScience

conlsHmptKwt ?f({ngr "taé‘ veggte@is é(n:tlf)lm Nptrq 1998; iﬁS)rrIlOSI 1087.

8. bi‘ﬁg{)hg{l?i glgg%a%{?lllgﬁﬁ%lsgee lgp egalgédh%ricgmcjerh o%%létat})%e;(lgv squ Pfgtectlon from
Ch@!l@ﬂlly initipted ghitaghionio idepletion th. ratAiver c€lsi by glyadmuitionals? @2 Fisher Inst Med Res.
1982((A)12-1693- 200. 11. Rice-Evans CAl Mller NJ.

Anti oxi dant activities of flavonoids as bioactive

9. GRUXPRT) BBYESS, Tbnd @A Gkt alBE@ééh&'@lyS&ﬁlmTfoﬂdjsSon ok Ve stress in human subjects a
, Tomas- Bar ber an

RILAORT5  r fobboE s maii e s s
Site)h0sRtIRXil@lant constituents (flavonoi ds and vitamn
an of fresh-cut spinach. J Agric Food Chem 1999;
10 ‘Fe]@}d % Lt DI PingIM], ekaly Antiaxklat@ropdeits i finittakl] velemabl juices: more to
the\lﬁry tﬁin adorbiPMtd. RXd @lﬂab%@pﬁﬁ)bg (2Pf93%'0§1f erent br OCC.Ol I
(Brassica ol eracea) genotypes using the oxygen radical
11. ahS@]E\bﬂd’lCRl FRRAGI! Ant{oRMOctARRAYE flakofGdd & tﬁﬁ@t@e%ﬁ%@nents of food.

025 14. wWang SY, Zheng W @Gl |
Big emgﬁf’l‘J:C}%ura 602?‘??2%@% ects fruit quallty and

inpX i tr rr.i es
12. ?l‘ie rIT\?I 58:8%@55 0( (%%IS% glz?nrégAz%\fP of é)l,oglﬁa&vej or&;] eﬁr}%k%f)?essmg on the
antigXidrig ecopstitugpts a(ﬂavonmdSO ands vismeln (fg) P Gshswstirspieachf JvAgrianFovd Chem.
199547 n8122171982; 2(8303) : 873. 16. Ranberg J . Geen
Tea. G ycoScience & Nutrition (Oficial Publication of

13. cmymots(moe Ifléiﬁ:r)C G Jmﬂe JAJuétraltAﬂm;xﬁsﬂt Qﬁﬁa@lt)stf al)fftere%o%ocoh (Brassica
et al

otfghet)achosdven Sz I o i) bneieistreomtiy FOvAersar- Agrc'Food Chem
2002é0(ilé)\?\505335@56080| ence & Nutrition (OFficial Publication

of dycoScience com The Nutrition Science Site).
14. 208, SX’( Zheng IV oGajigita Gh Cuttrallyssens jaffeckiMruiGuialitg randR@tioxidant capacity in
straG}HENF A@RiFead CIRRS 0D 30Q ). daNgeubt y assay for

anti oxi dants [see comment's]. Free Radic Biol Med.
15. 198@; 1@ BheriROB-B1Lék. AlQt aEsAgrob@iddingHifood U8Rt Qitamin C. Lancet.

1 ger 0, et al. Autooxidation of human | ow
982‘2@9@3{)yﬁ| poprotein: |oss of pol yunsat ur ated fatty

16. ﬁgxlnge?g ket "ltegr@}lg(:o?c an:g ggﬁgkgg&t (ﬂpmaq c ?orﬁy(F%}?YCogcience com: The

Res.
Nutrmon Sc1encc Site). 2003;4(5):

17. McAnalley S, Koepke C, Lam L, et al. In vitro methods for testing antioxidant potential: a review.
GlycoScience & Nutrition (Official Publication of GlycoScience com: The Nutrition Science Site).
2003;4(2): 1-9.
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20. Onhishi N, Ohkawa H Mike A et al. A new assay

nmet hod for 1ipid peroxides using a nethyl ene bl ue
walesoswadisve. Bi ochem I nt. 1985; 10(2):205-211. PAT/US2005/006924

Shi genaga MK, Anmes BN. Assags for

8- hydr oxy-2' - deoxyguanosi ne: a bi omarker of in vivo

oxi dati ve DNA danage. Free Radic Biol Med. 1991,
18.1@(0$I4Alcs%ib HM2 Cotler R, (Rygedrradila] alSarbarGe cdpaciiyi asary tfot aukioxidants [see

fdiff t
corilnktid Kk BRPREA on, BEIRBIAACT, O o’ T000,
19. Zis(eﬁbléér %ﬁ)Jarans :kﬁ%ulhe]agéger 43et a%%xﬁarom BbrhNow PEKEE Bpoprotein:

di cal Absorption paci Assay neasurin
losmfumkfu&sa%rfateécfartmws é’@éﬂeé@rn EOERE’ gmrat%ﬁ&é.‘ﬂg ejydes. J Lipid Res.
19dvE8{9pa0\¥ooRol € of oxi dants/anti oxi dants in

snoki ng-i nduced | ung di seases. Free Radic Biol Md
20.19:96i R hE)w HIBOMBIZ1A, eP8. A a¥vosssay Gisthod & liplid pervkidetusiAg a methylene blue

derrvatII\I% ﬂh cthI teltgﬁgg%z)%g?ygve oxygen speci es angl t he

ung Pance 27):930-933. 26. Steinnetz
21. I%lgeg&td MK, ‘Mn)es ﬁﬁegggsml for 8-hfyﬁxjdixts2' d@d&?ﬁﬁ%ﬁl@r a biomarker of in vivo

reventl on: a review. SOC

°X19961(Vi@)‘1A139'237g~°11€r93 Raglie, Bl‘{é;l’féﬁdslﬁl 10€8F21dr2doN.

22'§%H€I§IT Cﬁ? ggiél%lw%\é?]tdleanc 5 yg%rc'a%hb? 01%’@‘80“6% Eétlc}egtrgngynca methods. Free:

RabuPBiol Med BBSS(1392):1128L18Nutriti on and Your Health:
Dietary Quidelines for Americans. Home and Garden
23 Bigndxe€orporpion. 32en RIGIOAl AlrsorpWBCHIRS:ity Y584 forageasusal hitigeidint activity.
Ocfber W1t €ri dge JMC. Free Radicals in Biology and
Medi cine. 3rd Edition. New York: Oxford University
24. R85 1, XROGe B O0RolS6vXddhts/ MuoxidlcarsidingRadiRéd Tnd Miseagk. Free Radic

mi g R TPl "envi ronment and thei . response fo a
25. pﬂréés?%ér]iev% él%ll )13%2‘& 1§’Fg§?ln%ﬁls %p ! %ﬁé&g{]&le oxygz%ndsﬁgye a§1d the lung Lancet.

1994 31%(@?21‘7) 8Y-9Pél ease dietary suppl enent conpri si ng one
nore_isolated and purified | ong-chain
26. p%?‘%%% Kida Pritre JLA n(eeepdeso fruifng C?ﬂ??rr PIEYeRtpRy a review. Am. Diet Assoc.
19%ieabemeni®. sel ected from anti - oxi dants, vitam ns,
saccharides, mnerals, am no acids, nucl ei ¢ acids,
27.Myxds OF 6ser@rodN. dpidomiviiziceniderich for edmin Glaed viamitt Fig cancer prevention. Am
] C§{3§&L %5?%%(6 S?‘Wq)olrg@gsefggg at a pressure greater than

€ su ment of claim 1, wherein the

28. Wloﬁ '&Eﬂ‘i’odri{eﬁl'&@@?é%’ar} BaiddReProF ﬁ%ﬁ’daﬁs HemY 88eEAMnBulletin No. 232,
apsule or a hard gelatin capsule. 3. The suppl enent

USQfA‘aB‘I’HﬁW I3erein about 85% of the nutritional

29. glhjaﬁlgv[ﬁ?lr@n ﬁc’tte% Ji’ﬁ(]b S[]a%e :ﬁillcagfm % cg%e%dwrugi %;[dg%(gtgﬂ%%\lew York:

OxBoPbwferdith ®resI2¢00t | onal suppl enents are rel eased from
bet ween about 2 to about 6 hours. 5. The suppl ement of
30.Scchmidy MC, A EWh Robrasts Dlfpei|ab fxidetivesiigss insaagsyigaindyg i eeld, moderate

altﬁlﬁ@érmr&ﬂﬁfﬁt anf the?h@sp&id@f?)l aeﬁ'ﬁ?l'aéheﬁ’lfcalcdn%ma;b suﬁ}ﬁ&ﬁe@d WildBBess Environ

g hai n 80 ysacchari des conpri se nononers sel ected
Med N :13(2):94-1
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from gal act ose, gal act osam ne, gl ucosam ne, gl ucose,
mannose, acetyl at ed- mannose, N-acetyl neuram ni c aci d,

wo pawesegi161\N- acet yl gal act osam ne, N-acetyl gl ucosPOT/IE2005/006924
ar abi nose, arabi nogal actang9gal acturoni c acid,
gI ucuronic acid, iduronic acid, xylose and m xtures or

w tn‘ol nations thereof. 7. The suppl enment of claiml1,
WHeT 1Rt e suppl ement is conpressed by roller

conp i essure bet ween about 2,000 to 10, 000
: ‘@@M@% reltease df{aWEngpleant TPEPHE wherein the

o2 uﬁ'@%‘% kg 5‘3‘8“19 M&fmg" BB R G R RO suppemens
Selﬂ'ﬁ%‘% o, art“l’ﬂ?ldé’llfﬁ) ﬁlt@i*féﬁﬁ faC‘Fl@n%nm@@s eulingacids, prolessuide mixtures and
co@ibiRadons thtBawHebiPDHOsupsibment B- co H@SSM R ln%&Fr@%reglfe Jinal 8%&

1, wherein the one or nore | ong-chai n po acchar i
2. conpihe s@plemamofdiomtl, Wheleid Be SpPlethent & p%é(ﬂﬁktlderé%ﬁﬁ@l@ ty \@éetable

lated .and purified gal actose, glucose,
ca%afélggggaré%gtm ceiﬂg’uleur am ni ¢ acid, fucose,

N-a .J cosam ne and X
> O D o B8 Pl ARG G siifapse fom
beﬁwaﬁgabendutnaqsbqwa@chan des are isol ated and purified
urrgi1 cant guar gum  gr ain flour, rice flour,
ug Emenb%fé'fa ug*éherempaana%/o ofthp Rutritiggalysuppldmehts are released from .
betweeLrbbut Beasvogiriouresyl | i um  karaya gum seed guns,
Larch tree extract, aloe vera extract, gum ghatti,
5. st afbhsuppleshdntidfobin 1,ddgreadecsupgiérhant @aprisch brtcsr BB L, exdlpieis.
fruct 0se corn S}/r up, pectin, chitin, acacia, gum
- ar abhesurpiepinpefclage i,the’@leth%lg@eqhaln polsiaxdharides coumnibehamomers selected

frogltgﬂlactGJéog'MjiEt@éatrﬁd% shitofaatiR, gl§dé§%r %%s@&@&%le@tﬂﬁgnose N- acet Ineuraminic
gl uca enti nan. mannan, | evan,

nos mal t ose
ac‘ﬁ%'n‘iy e F’rau‘f@%aé actosaips; N a"?t)‘la‘ewanmmf’ aebiaese, arbingeaiicit. wnle@uromc acid,
gm@nmuoahimmkmmnedkhbﬁeﬁdmhﬁumﬂh&xﬁﬂﬁp&ﬁﬂﬁﬂ%fof claim1,
wherein the one or nore |ong-chain pol ysacchari des
7. c onphd syprienfeniafickivoli twhéreingheasopldmed s ummpgﬂaied peratiertompdction at a
pre%@férﬂxetqrfeed a%@dt%@@'toélfi@od%éf i fied gal actose, gl ucose,
mannose, hbcetylneuran1n|c aci d, fucose,

8. N- aTiedsypimeacdroma, %erelh}tlﬁ(%ﬁﬂfyénghﬂgmmsgﬁ alaar}geswé R8&een about

suppl enment of claim wherein

Soaogt |@§®d’§hts conpr | se an i sol ated and purified

I| er. and an. i sol ated and
- PRRAGH dneRe O BER: . 40 SR BRI S Breaita b Aiagraer than

Q‘?@Sl} i pophobi ¢ and the I [ poph| i c oxygen-radical

_ﬁ@hers combi ned have an oxygen-radi cal quencher

vaI Sepplegieptf girim Indhergn go Onaorerpeg-Snin Bojitavcimdes somprise from

aontTE) tngS(ﬂlfTTS wedght fi@nsdfpseh 8N88lkteddnd %&teH’gQﬁbtosW}ﬁf ?s'e Mdn&e, N-

en-ra encher s Selectéd fro
acetlyklgurgmlgﬁ 5, gﬁ‘}é? F’l aﬁ‘aﬂ%ﬁiacf?ﬁ ulEﬁ’ Nrﬁﬁ?téllg\‘}?‘is%{n‘i’%a“é xg]é@e ct ed
11. fr ets%%leg{eﬁ)[%igclg s lvﬁérél{l] gxe Ofle gt rrf(’){(eqﬁn gﬁxa pgl?%lﬁcglarldes are isolated and

epsi
purifi %@ﬁh@géﬂa@h @Prcguml phia | ﬂOhstlca flogtedugar cargbegtasngm®, potato, milk, agar, °

alglﬁ Q&QEt %ba%rgﬁhspsrlﬁﬁﬁl Kaya éul?d9 b %umggﬂ LR %}M‘actc ?P‘«l Yera fa cxiract, gum

b *f ts I hereof |nat|ons
g a‘i‘s*"‘ar & ‘g'aifpf’f‘éffé?f’tce@flose@ﬁ%%gh {irreqse pam syine, pqcm;pwlm, jagacia, gum
arabi( yl'mf&-aéla,dhﬁzfgken@u QAR Fxarktan S Qﬁbﬁﬁoﬁﬁﬂ thg Q@cr&@ Qbdylated

poly%%ﬂx?olses Enap oqse ucan ?cnthnaOI 3 n.&aglr'l g{;ﬂ%te}%el{}]g(‘g 1lul %Sﬁ,dplglgsfructan lactose, and
Imxwﬁapnwm@mwmmambydacceptabIe salts thereof, and
conbi nations thereof. 16. A nodified-rel ease dietary
suppl enment conprising: one or nore isolated and
purified | ong-chain polysaccharides sel ected from
i solated and purified gumtragacanth, guar gum grain
flour, rice flour, sugar cane, beet sugar, potato,
m | k, agar, algin, |ocust bean
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gum psyllium karaya gum seed guns, Larch tree

extract, aloe vera extract, gumghatti, starch,
waeedobodaase, degraded cel | ul ose, fructose, hi ghedT/USI005606924

corn syrup, pectin, chitinjsoacacia, gum arabic,

al ginic acid, carrageenan, dextran, xanthan gum

chondroitin sul fate, sucrose, acetyl ated pol ymannose,
12.mal Tl&smqpleg{enm plainl i wheérgiathe on@er&Mg lohgeshain polysaccharides comprises from
abontelr@o 8@ u HJ \9&%\ gért?tﬁ df €dc Pof H&g & nd p%{e?rgﬁacmg mc&g Y, ose, N-

or I nat1on er eo one or re nutritiona

aceymmlemm:lé faeose Utae@tyl§¢l@ﬂﬁnsm¢ Noacptolghrcasamipg angrxylese,

m nerals, am no acids, nucleic_ acids, saccharides,
13- xThersuRplegqet of ST I aberein sherpiiaidants copiReiesp isolaled and purified

llpdpﬂé'tg:' dxkgdn Radal QﬁSﬂﬁé}l’&ﬂd atieSat@ngld bth‘ﬂiem H}Sdi)hﬂld: OM3@dn-radical quencher,
r conpact ed eat er

R e SPGB0 B oo X AN B e H SO rdical
quendher wiva of greats thap b.edauNoliTsolql BxmodlentnliEderam. capsul e, a

veget abl e capsule or a hard gelatin capsule. 18. The
14. supPiesnptamenyfof elpigi I wisreiphe hipdphotiaxvigengsigabguendher is selected from
the gl%ls &a;lglgnlglof e e%&g\%ﬁmn Ersae&e@Iﬁ%ﬂﬁﬁ@grmpmsﬁgﬁgf/mmha beta, delta,

bout 1to about 8 hours. 19. The suppl enent claim
eps!l‘B" BRIy &9 StapblukiZgndsigna torphergierand ?1 %‘Pet"s tﬁ Pré}gappme tocotrienols,
anaRigEthéredfema@tcduti@lly BREp@RISaltdaRdidof,And nd@tidns thelrOUr S.
20. The suppl enent of claim 16, wherein the suppl ement
15. confireisspéenentef dpinnidy €hepoicihplignphibic oy gdn-radibe qeugpet ie paerted from the
gro?J coﬁﬁ&hg%%vonme{u%}calnt ﬁ%mpfg%og ﬂf}JnQJ?l?T ag%kﬁﬂ}? Lﬁ'ﬁ@maﬁves apalogs,

conprise a nutrit t1ve anount
pharmgsevdicallyeesptale sekinithpraefsand é?’@hé@a@dnsﬁlf*e&?f gal act ose,
gal act gsam ne, gl ucosam ne, gl ucose, nmannose,

ace‘f‘%o‘é‘l‘fé‘brc}féﬁ’?ﬁtﬁ’éaé’suwl%{%“é‘fSﬂ“ﬁéﬂ?gam nic acid, fucose,

N- acet. Nacet a
one 3 BT AR D AP B G AR gt B SRR 4R g d eum
tragachnthogviacguac gnam ﬂoyﬂ osdloan shigal onnq,lbﬁswgérr mondh miktagoedgin, locust bean
gun]i ?Juﬁﬁlf kar%za gu[IrE%ecﬁéﬁnglL%gﬁnlrec Q&m&la@de%rqi@xtra\é\pgﬁr?élﬁy Q&ch cellulose,
I'S conpresse at a pressure bet ween™ a
dcgzd lhtl@wlfowmeﬁ@hls%fmct%sconm@upsnﬁsm Ehitim ecask, a’:lrnaﬁrqh%glmc acid,
n‘éfb%ﬁa%l &xﬁ%ex&m&pbmr&m&n CANR R85 acdtylatd PHIGBSIAR, maltose,
bet ween about

, 0, 000 4 The suppl enent .
EluG3 I TR SRS (S S B ase BT g g aingtions
theesfessur e of greater than 10,000 psi. 25. The
suppl enent of claim 16, wherein the one or nore
onerpn mpjetnitiitieral wiopphatsseltcedfompntioaigarty, gitaralsoninergls jantiny acids, nucleic

aciRPQLthar{des, Wit an R 88k ineRBEN Of 1sol ated and
purified gal actose, gl ucose, nmannose,

. wholag ek wn@@w@mﬁa&ha@aésdnd fhe 6:QS@ nalNu@ et 8 Akt QEPROtIR a

N- acet am ne and xyl ose. 26. The suppl enent of
prcs(ﬂ”ﬁigﬁ? rb‘gat%@f@fn the one or more nutritional

t n
i R S T T
Capsfl’eor?lherdgdgipllcemht of claim 16, wherein the one or
nmore nutritional supplenments conprises fromabout 1 to
18. apolhe sg_@lewéptg)ﬁ ?1316’e1r60\§1?ﬂfellb?b°%'a“é% o thenutgiepalyprigppgnts are released from

betpdth hbdueTio@bduagh@se, gl ucose, mannose, _
Nacet yl neuram nic acid, fucose, N acetyl gal act osam ne,

19. N- atetsyptpmant@$ elainnle, wlrteixabonsse% of e nithidona Lyppil@imsei tare@éleased from

bet\%eﬁ‘ ,pgut’lﬁt,oa ek ﬁéu?sft he anti oxi dants conprise an
I SO

Fated an purified
20. The supplement of claim 16, wherein the supplement comprises one or more excipients.
21. The supplement of claim 16, wherein the nutritional supplements further comprise a nutritionally

effective amount of two or more saccharides selected from galactose, galactosamine, glucosamine,
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| i pophobi ¢ oxygen-radi cal quencher and an isol ated and

purified |ipophilic oxygen-radi cal quencher, wherein
wo b@clopqgaephobi ¢ and the |ipophilic oxygen-radiBet/US2005/006924

guenchers conbi ned have ansoxygen-radi cal quencher

val ue of greater than 6,000 mvbl Trol ox Equival ents

(TE)/gram 29. The suppl enent of claim 28, wherein the
glu&ok@ﬁﬁhﬁbsi ece@d@yegemmmelil\caletymemmihe kacill, Fue e, Nataygdlacommamine, N-
ace%y rg? gstarl’;]nne ara%&%seg%%bgl %acta% a%agtufomn ggdﬁlﬁc@&la Jﬁ? Sf(ﬁlro%ﬁ: aglg xylose
and@pstiviener, coghlmns therecd, eta, xil, xi2, and sigma

t ocopherol s, and al pha, beta, del ta and ganma
22.t ocHrestrpleaiest of glaigl (g harginihe Splemens israRRIGEFda p pipssure between about
20@gg@pmmqgﬁ salts thereof, and conbi nati ons thereof.

30. The suppl enent of cIain128 wherein the |ipophilic
23. OX YR Buppikehettalf claideIsChiRtein the Spplemére i chinpraastdre a gresup between about
50&&9?6&0'”9 of flavonols, quercetin, kaenpferol,

api genin and derivatives, anal ogs,
24, ph ot 1¥nﬁ1%CSPJréhP b€ iS5G hsed 27 f greater th
ﬁ%lh%&#bﬁs théreof ﬂ%ﬁguppseneﬁ?sgf c?§$ﬁ$f6gtaa "

10%N@ﬂe|n t he | ong-chain polysaccharldes conprise from

bet ween about to 50 000 nononers. 32. The su Ienen

25.of Thearnpiemsnt AfHaMeionVRea" 1he ARy E AgTe M- BEPL seRiFa RgeFagbrses from
aboGINIDD ialscit fﬂr\@a”rgﬂnﬁetrmeof eah @flisol20ant] urtidd @&l acteva rpbigese Snannose, N-

acef I%eurammm ame ose thaca}'lgtﬁac ]gt{pmt]fe@ BI %’é‘e}gléﬁlcég 1%1?1? 14219(8% Chal n

accharides’co
26. 50 ﬁQQuMM §la1§141 6 \Iﬁ@eu?‘éﬁp QAe%ETEBFe n%nn%a@&u%l&gents comprise

wherein'the pophobi ¢ and t he |Ip0ph|
221353055 B8l ﬁlee%e h&eféw&qefmweﬁ Mgt %@asweé%@tl?sm

proyvi de an increase o r 13% as neas .
27 ORAE SRR RS R TS Béﬁ“f"é o %%El‘ﬁ“WSO‘KLT“iPP}?%{%Sn?um“ from
abohiteivie kbouBR). welghepeseepipif esvk of is@dtednd purifi28 galydmse, @lunost, gnnose, N-

gin&%ml%% afid %ﬂc%sgﬁgab glgaq%bosi. Jﬁ%gxxaeaggrug@%ﬁ@&ndqgﬁ&cher

et wee ent t of
28. t h el“ﬁlé&}?)heﬁgﬁtrbtf cla1§161 :6, wﬁhe@&“h@ arﬁ&imﬁﬁxltsec@l%ﬁﬁé'a@ [s815t¥d and purified
pl enment conprising: a nutritional ef fective

hpoah@mxy@rl raghical qyenchenand andgnlatgdand awa'l%mqphlileer‘ys%a’f@dl% dyepcher,
whd?&th I8 BfdpRcYi¢ £h@She 1QEKIIR Iox YHRA- ﬁldichlmﬁfﬂahdrd @mdflikd hadX hrtkRgen-radical

el btehTe e p PR sieti AP L 03 kamtr e or oat or
29, th af‘he%?y%@e%ef?t%'f tlai 728 \-;vrﬁ@en‘? {':l}p H#lg géen%d%a 1@cher 1s selected from

I'i pophobi ¢ an 'tc anti1oxidants
the groph¢oneising afeme gr wore simje s@gegﬁgérﬁm\i%ﬂ grupsPnsiegfalphs, hejh delta,

eps@onoga%nmvﬁelt g}E Q;lllo Xi2 Eéﬂlsl' ‘slgﬁll %Eﬁpﬁer&g—@lé QFlﬂtmbetag 8elta TREzamma tocotrienols,

t wh
st tﬁgr%«?f?n’%m%egﬁcaﬁ% ?ccs@ab&ee@&f%r%sﬁp%wal%a%t%%reaff the

30. ?l gﬂ{% SURDY e%n%gtfeg almoiysggeéerutl {}:‘a npeop 1c c»%y % S%‘glfaq lc'lllrl're]nflgi‘ R serl]ected from the
growp doksisting of flavarotyi quercktoc kesinplowh mygjcatin, apiggiin a@r#n%avayaaalogs
phamutﬁﬁfggc&mc sahﬁ{h&boft o BorBifaifilnerdl 00 vera extract,

gum g starc cel l'ul'ose, degraded cell ul ose,

31.F 1 UBleQeientRh @R clhif B! BLeif M S YaiibolyBRGRakibes cEhiprisk From between
acaci a gun1arab|c al gi nic acid, carrageenan,

amﬁ%&??%ﬂ ’%ﬁﬂ?ﬁén gum chondr0|t|n sul f at e, sucrose
, ac Iat 0S
e{}k}é r§upp eén\;: atn f ¥[ﬁ‘én%%c Y ei‘renll oes eong C a1 oyr?fsac]phandc{s comprrse fri)m between
aboair¥d0 m 301009 msncmrersconbl nations t her eof . 39. The

suppl ement of claim 36, wherein the |ong-chain
33. pol {hsaenpleanentehé sla@bwpwheg@sthﬁ loagrehaonelysacchagdesiserpprisg fjom between

abo&l @D to 90006 8BkonREs. €each of isolated and purified
gal act ose, glucose, mannose, Nacetyl neuram nic
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acid, fucose, N acetyl gal actosan ne,

N-acetyl gl ucosam ne and xyl ose. 40. A nethod of naking
w@20wadodibed- r el ease di etary suppl ement conpri SPEDUS1065/006924

steps of: m xing one or noisg | ong-chain

pol ysaccharides and a nutritionally effective anount

of one or nore nutritional supplenents selected from
34ant iTheirrigmens of daim 2y vrisreintha ipeptiobic apghthplipogliliciscygen-radical quencher
whehl ploeidéed ta.a lpsi&m p&mﬁfaa ik d8S of K8F BH asGichdurta tb? ORACHH-PH)&Dm the

he

natigns t ereof , and conpressing
'mamgﬁﬁgﬁgﬁ?“ﬁF Eygssure gr eat er than 2, 000 psi 4 1.

The wher.ei i S
5p| aggggupﬂgm%féo%hamé . ew?lﬁrg the llﬁ)g}éh ic aléds tscp I(E)Pé)PIgE (g(y%egrsgq'ﬂabquencher
copyprisg betgped abait étamdriSOcparpsmbsewelglﬂ of ieppenénad of cl ai m 40,
wher ei n_about 85% of the nutritional supplenents are
reIéﬁ@%@*ﬁﬁ@ﬁ*%@ﬁﬁ%éﬁmﬁwgﬁmeﬁﬁ@gabout 8 hours. 43.

E? gﬁ d.of claim40, wherein about 85% of the

& TR PTALY BieAl ST SRS eLmElF Sopisy exuEnF g Bee dRiccharides, one or

mogdlipophilZe 4n6-oaidantitan®orte@ fnfSl:e hﬂf]bhoﬂfhﬁxtn%&tdﬁﬂﬂwl&fenﬁth@éuﬁﬂ)lérgent is roller
urther conprises one or nore

cmﬁgﬁkﬁaQﬁkﬂgﬁggggﬁﬁﬁﬁﬂﬁﬁgd of claim 40, wherein the

37l on @‘h&@ﬁﬁl&n&@éﬂéﬁlﬁﬁ %1 %érglﬁ%he%ggpﬁﬁﬁl: gl%ttﬁeql r)%h(?hc antioxidants combined

galactose gal act osam ne, osam ne,
hayradissrdyed oxyeen th&toéareﬁﬁmweééwo MMalckselox ﬁwms hTE)/gaim d,

fuc Nacet sam ne, N-acetyl gl ucosam ne and
Byl ggees"ll’.)‘ile“&e&h%]' % ?63 Wgeftﬂﬁ e d@e-chaygpolssaeharidespugselssted from one or

mogd idithegdbQp saldeeed Eoin gtuhﬁagauamﬂi QUHE B, | gFai CIVIR rneéﬂ(ﬁld, sﬁﬁar éhne, beet sugar,

potQtro etﬁlﬁ(u Eg% Q%fm‘éﬁ?ﬁﬂ%%gg %ﬁmé Ps OOt arz%fg 5919 Os {%}*{ns A}ugrch tree extract, aloe vera
extEgipinbghstigstaeh, ae“ploss éqgraéectr@tlwleeerfnamw high frOd6t cord §n@Ofkctin,

chifd$ |acacfc]1 %um-ﬁha%lcn'ﬁﬁll?l@ dci@ fcarpalg@éngﬁ é&traly\’tzﬁ{tlﬁh g¥1{1 IQ:ﬁondromn s%llﬁate sucrose,

IS conpr essed at a pr essure reater
a°°iygdp ‘% ?“0364@‘3“0% &lUFRE: [gipany mapnag; lewan.hemigplByase, inufip dructan, lactose

cbﬁwmﬁﬁ&&mﬁﬁmmﬁmb&m€ﬁ1|er conpacti on. 50. The nethod of

cl ai m 40, wherein the one or nore | ong-chain
39poI?@awuhamﬂdéshmoﬁpwhaesﬂékmgmmhqummﬂm&mﬂacahﬂﬂksﬂ&hammt1m
aboﬁﬁog;ughp;?e?&ﬁt%tfea‘gfl ofei@oqﬂedoafnd E&?i’\g% ctolg lupol'écl; Irgalm?ocsi%gl d,

g, act ose, | ucose, mannos ur an ni c
ace H’Eﬁféfé‘mclﬂmﬁcfé‘tofﬁ Neceirlgdactasimie, NMcetalehlyctsghme oglamiorre and

40xyI %ﬁ% net hod of claim40, wherein the one or
’ﬁ%ﬂg" ng 2 ﬁwﬁgf@%@&%%@fe&@ssua?l@n%vww the Heps gfim
ant h n flour, rice flour
mlxgr{g%gg & fuore I‘on%c ain pgfé/g% l'glac?es Pﬁdl %utrlélagﬁlly c&TC{jYWmOP%}(?E%TF or more
nutiijiong sepptements yeﬂdctem from kati-enidanty Mm@ @dnagalsyBmink adidshnicleR&cids,
sac&%xtld'e@ %Erbal%kt%ts Vlﬁi;(ﬁr ‘{ c@fﬁf;lnat%ﬁ%&goq‘t atnd , starch,

cel l'ul ose, degrad ed ose ructose, high fructose
confpedsdingSid duBplerd@Citia 'iiress‘i‘d:ltl ghdafdr th@FB6U0Psi GUM ar abi c,
al ginic acid, carrageenan, dextran, xanthan gum

41. chorhd hethbd of cﬁ‘ﬂu’nﬂat\aﬂ’mreﬁllﬂlﬁ‘d'sﬁﬁﬂameﬁﬁﬁﬁlk(éeahﬁﬂe ROLEFRNAPRR, a vegetable
ucan | enti nan, nmannan, | evan,

cap otr g‘ﬁ?rfl étgatm capshl

em ce 0SeE, nuI|n fructan Iactose n1xtures and

42.CO nﬁlle %@hb@@ﬁ:laﬁxﬂ &0, %E:rem%&?ut gﬁﬁ oﬂﬁ’et Jh?rgwﬁafl s%)g ﬁxents agé released from

wherein the one or nore long-chain
'”“EﬁﬁﬁPW§é§aWWbﬁmﬁﬁout 1 to about 10 MEIght percent of
ted and purified gal actose, gl ucose,
. ITH § glgtho é:gﬂl/ % @'@Frﬁﬁamuég%ﬁ?%he rfugglegaé supplements are released from
bet»Nemhetth tgahoacd iaanm ne, N-acetyl gl ucosam ne and xyl ose.

44, The method of claim 40, wherein the supplement further comprises one or more excipients.
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53. The nethod of claim 40, wherein the antioxidants
conprise an isolated and purified |ipophobic
woz2pgessisadi cal quencher and an isol ated and peeT/Us®ds5/006924
| i pophilic oxygen-radical @sencher, wherein the
| i pophobi c and the Iipophilic oxygen-radical quenchers
conbi ned have an oxygen-radi cal quencher val ue of
45, gr eﬁte&ﬁetﬁob afclfm@0OvHeid théﬂbﬁg ﬂmin[ﬁqbﬂ;a\hﬂﬂaﬁd@t sre Geldc)eld Gommgnlactose,
galactosamme Fftl‘cgotsan%rqe %Exgﬁ.g I%mose acemgecfngm%slg eN-a eﬁr?r{%urggm?c acid, fucose, N-
aceo'tgabctsstammg, Mohcetytgiucosamingraad Xpilaseor qquinsr@P@b@rle f romthe
group consisting of al pha, beta, delta, sil on,
46. g arhie meshod af claim40, whierein the Ppplemeat is Pweswégwéﬁsw betwegn gbout
2,060 Bh@ood3Rt @, delta and gamma tocotrienols, anal ogs
thereof, pharmaceutically acceptable salts t her eof ,
47.andr K?eQiiﬁthoB af dlamsi0fwirfeithe supflemehbhi® cormirésed a0d predsare Hetﬁaa,n about
50 r@? the |'i pophilic oxygen-radical quencher is
SEPAEPEP r om t he group consisting of flavonols,
48. q u ef]fe%étﬂ?)d ok&ﬁmt) %h@l’em tEé/Jubﬁgrﬁénprs cﬁﬂ;r&%l alla ﬁ@gurc of greater than
derivatives, anal ogs, rmaceutically accept abl
10,0%Ipsis t her eof , and conblnatlons thereof. 56. A
modi fi ed-rel ease di et ar npri si

ment c n
nutTl?et‘?eg}ﬁ’ﬁlofS)a"é‘f“P’e"&‘lef%}{ea R i %F‘”ﬁ%‘?té"%r 2ol at ed
a n dTl%unqugIold %E ‘fl 4X S ql%?eg]an | cgn% %r 1&1&% g uﬁnm I,]po ridgs’ cmg?r%es from
ou Sugar,

r, )
abop'cﬁ htogboumfj ‘kexglagqpent @ﬂe@hmf 1sbl@tgcyg1d pb@féﬁd gnge @ypﬂe;‘ pgpose, N-

aceWe@rXﬂleﬁ% fﬁ&)gcd N%&E@lgalws mné rI\ezﬁze ?Péqu@Qﬁqme Qx{d%lol/cer a

extract, gumghatti, sStarch, ose, degradé
s1.cel Thel eRd of lei—iﬁaﬁ@ Sﬁhere'i‘ri t8lorke roHﬁIn@ &ﬁg-@ﬁ&irﬂp&%ﬁdéﬁhnd&&fet deRdeted from
chitin, acacia, ol ar.abj c, inic acid carr ageenan
e SEFAR, ELEA B O TEaH NP BPTIoRS BS Patreporal By g algin, locust
beaﬁ@ﬁh,}dsy‘ihl&ﬁi kpl@yaygﬁmnm@msrﬂmmlﬂfbe extgbtyad@erveral egtndei, gam ghatti, starch,
cellgﬁ)gelj ?neng;'(atde({3 cefﬁlﬂbse %’Hﬁg gﬁl lfrgc%o%e chrﬁl Md’f pecfn( gﬁ’tng QCaclaa%(:t[%loa‘}zﬁnc

ur es tirons there
alginigtapidt damgea¢nas dp’maen@mth@ gy chendseitirf Sru&fwﬁ,am@se@x?tﬂ@m Rolymannose,

mal¥dst %mcﬂ'ns lentiaRl §fafhaR; le ] HARicAGIISES, indkH CthRiaf 1a8delSixtures and
mi.Xtures and conbi nations thereof, wherein the

cmﬁwwygg &efrafi des and the nutritional suppl enents are
r ol the met OHDP (ialmqlo heg'elrpti’lee osn% lil)g 1%01% Iio%gtcﬁ r1n lgoli]yasaccgdnges coglpris'es from

about 1 to about 10 weight percent of each of isolated and purified galactose, glucose, mannose, N-

acetylneuraminic acid, fucose, N-acetylgalactosamine, N-acetylglucosamine and xylose.

53. The method of claim 40, wherein the antioxidants comprise an isolated and purified lipophobic
oxygen-radical quencher and an isolated and purified lipophilic oxygen-radical quencher, wherein the
lipophobic and the lipophilic oxygen-radical quenchers combined have an oxygen-radical quencher value

of greater than 6,000 pMol Trolox Equivalents (TE)/gram.

54. The method of claim 53, wherein the lipophobic oxygen-radical quencher is selected from the
group consisting of one or more vitamin E selected from the group consisting of alpha, beta, delta,
epsilon, gamma, zeta, eta, xil, xi2, and sigma tocopherols, and alpha, beta, delta and gamma tocotrienols,

analogs thereof, pharmaceutically acceptable salts thereof, and combinations thereof.

55. The method of claim 53, wherein the lipophilic oxygen-radical quencher is selected from the
group consisting of flavonols, quercetin, kaempferol, myricetin, apigenin and derivatives, analogs,

pharmaceutically acceptable salts thereof, and combinations thereof.

56. A modified-release dictary supplement comprising:
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a nutritionally effective amount of one or more isolated and purified polysaccharides from gum
tragacanth, guar gum, grain flour, rice flour, sugar cane, beet sugar, potato, milk, agar, algin, locust bean
gum, psyllium, karaya gum, seed gums, Larch tree extract, aloe vera extract, gum ghatti, starch, cellulose,
degraded cellulose, fructose, high fructose corn syrup, pectin, chitin, acacia, gum arabic, alginic acid,
carrageenan, dextran, xanthan gum, chondroitin sulfate, sucrose, acetylated polymannose, maltose,
glucan, lentinan, mannan, levan, hemicellulose, inulin, fructan, lactose and mixtures or combinations

thereof; and

one or more nutritional supplements selected from anti-oxidants, vitamins, minerals, amino acids, nucleic

acids, mixtures and combinations thereof;

wherein the polysaccharides and the nutritional supplements are roller compacted at a pressure greater

that 2,000 psi.



