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METHODS AND COWMPCOSI TI ONS FOR MODI FBED RELEASE OF

NUTRI TI ONAL SUPPLEMENTS Bill H MAnalley Eileen
wdemwwmamsSkayne A. MAnalley C M chael Koepke »a¥his2006/007699

Edwar ds FI ELD OF THE | NVENTI ON The present invention

relates in general to the fia d of nodified-rel ease of

nutritional supplenents, and nore particularly, to

conmpositions, formulations and nethods for providing

NMETHODSANB GONMROSFRIONSHOR MODIIED REDEASY; OF NUTRITIONAL

resenbl es that of food dSUPPEEMIENESi on. BACKGROUND OF

THE I NVENTION Wthout Iimting the scope of the

i nvention, its backgroundill B. Medualiebed i n connecti on

wi th antioxidant sensor teghperQgymand nmethods for

detection. Biological systens have devel oped

anti oxi dant systens to cbwbad Msdndfevects of radicals

and other pro-oxidative gpEGIHES KofpkeaNt i OXi dant is any

substance that significantly delays or prevents

oxi dation of an oxidi zabl e’suB4¥#% e when present at

| ow concentrations conpared to that of the oxidizable

substrate. There are EEP@STI#]FIQYV%INEIO%H oxi dant s,

such as superOX|de dlSﬂH whi ch

Thegrresgnt 16}Ien89n e ﬁg %ftnéqﬁittléeg @E&sﬁ: Qj §1utr1%ona1 supplements,
andl R PaicARdy oaf%mﬂlﬁfﬁﬂﬂd Sfoftmfatdiné Idﬂlil @ambds for providing nutritional

i nt roduced. t hrou t he dj i nt 0 syst ens.
copplepa B BOG S E FORRPh B SR SEREERHR, T evol s

of these substances are not adequately produced in the

body or ingested IBACKGROUNDEOF THEIINVENEIOWr mal di et

of ten does not provide enough anti oxi dants because it
Wiithowl effirhiZing rthe iscopbrafi the iandtivegiet drkesuahdy desctibeg in connection with

f t d t abl hat the diet
wppped s%?a&tgﬁﬂépé‘y T PRTUEAIE-E (o modern day
BﬁLocel;?ys{égls &3‘§F %evagggsatny?méang J[ems Qg c!)rﬁpé}; QI\{ %fects of ][adlcals and other

poor conp
proexidative speaets ,Antmnhkﬁ1®:1pqs Iaﬂjrmnbd $tfltcc thrat s@aﬁ;:;@y depjgac)z)c pzad:nts oxidation
er ant | an e, 0]0,14 idizabl

0 -I.;B'P/ %ﬂéaﬁ)z%% tratten\év %no?reselnp %t lo¥v co?i%eng& rrllé gesgaxeé th the oxidizable
sulettaep riihes: drhienzamés thatiatkaantio:gdgoixcsuch esssupéromhedlsmtp@meﬁ tatalase, which

i nc ed in the su dant
arerﬁgc&eé%%rgbélnlpar}yno\l;%an%sglg n%}q%g néeds S§L1J1'\WXIHI C T S IL%E%% dsq}k antioxidants
inerodhcbd thmutgh ttheodist mto’rblolhglcammtémse dIt |he$ b@ge)r@iosed that naturally occurring
leg% @es%nah%t%cgsf a]:re égr)rtl a\lr/]dgeqlf%wa}y g{\l ﬁuc% ’1n fre %Oﬁ% Plél }néested in t}ée normal diet.
Thmnﬁmal dist bﬁ@ncc_lc&s inclis promidy teneues aamjﬂdamti?enam @nis deficient in fruits and

t he lgsg I}ﬁecl/or rt o Ié}ls, a ﬁveﬁgt%ggsl tﬁmtm lcht% d%? Eﬁrgrélglglﬁtg&loﬂ ciflantioxidants due to
mbdmg-da;hmonesmg y@ha:ndrma] dielscouldt be\mrdvedx g weveat todayi nlgfestyles and poor
C?mrp(?ISICIIgl C(ac))r Wes mrj: ftte)cr)] SS make %%%&n%ntg%@ glgtn‘?o t ﬁ{a‘éﬁca}q %ﬂ/ 1Y deliver the anti-
oppdameanradvlanme dmd;al ITowepblérmnt ltheencmnslsd}btuttl iomeepysary to determine the

rlent

arftlé’%arg it aﬁ‘g% %L/Fst%eccg Pr gsgr}c‘? e[ﬁéggg%%ong chai n

pol ysacchari des, mhlch may also be part of the

nutritional suppl enBUMAMARK GleHlEEMYENEYhave nonomer

subunits having length of, e.g., 2 to about 50,000
The present invention includes compos1t1ons, methods and formulations for the modified-release of

nutritionally effective amounts of, e.g., anti-oxidants, vitamins, saccharides, minerals, amino acids,
nucleic acids, mixtures and combinations 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
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sacchari de nononers and may be conpressed from about
100, 500, 1000, 2000 or even 10,000 psi or greater.

wonbickie24ske maj ority of nutritional suppl enent 8CTAUSAEE/007699

today, which are rel eased |mTed| ately, the present

_invention permits for a nore Ratural rel ease of the

Pg D er bt ARl ot Lo Bt A 6 Siqcbe Do of the mutiinal
sGspIdanatibe E@lrhéiﬁ m@8ThavdJilohdiBerf ©BEhisS thdfihg ,len*gﬂheotp egsenb about 50,000

i nvention can used to su n e

SEREPATe SHPLPRRES A e%%%erﬁmateswﬂ%orﬂgaﬁe 136, 5@%@%&9% Prftven 10,000 psi or

greateh OURiIGGhernij blfiﬂy@f nibtifional SBplBMERs MAkeoddy, whidR are released immediately,
;gglenent na | aced i nside_a C%ﬁ§U|e’ a vegetable

SGOTGR HETPRE 0 S0 PRALEALESS OB R FPeE datogfants, vitamins,

nﬂné’thlgfhﬁ{mcpﬁcﬁé@ Uliddsic cidh, sacCHagidése mitthadarkl &)@f@nrﬁﬁbns thdreof. Unlike food
nd that .over 85% of th nutrit IemenIs
é,t wrggg@avenpw%&wedfo fyr Htt spgm{]](b ngegﬂ p ﬁssen’ua nutrients in a
r@&ﬂi&ﬁhaft Gt selehtoitsS bgtfalso vire Bbfialof the nutritional
suppl enents are rel eased fromabout 2 to about 6
The W@Iemﬁhﬁnémlﬁbdl ingidp @ kapsute, C’Jk&gd':tﬁiﬂé caBBy orf di@kdightatin capsule. When
nonone cted from gal act @I act.osam.ne

"&t%%“&iﬁt A lg PIESUE: ©fim AFH a3 000 Bt dti A FIBG &hat over 85% of the

nhiridioed] ytltp’pﬁd{eamafﬁ Iele%d ﬂomfalbé‘lﬁseto about 8 hours and in other formulations of over

al.act osa UCO am ne, .ar apl nos
SVt ) GHPHET: A COPETEGt O ARSI DG o Gr BTG iR, The long-chain
pbi¥sHcctridesa tiatly m@}lldd@Stﬁorﬁ)ﬁﬂrsﬁk@Iécw‘dEBmQ r ga:to6e, n@ldcfmﬁﬁnme glucosamine,

oS aBLBI At LR SRR e iSRS 000 B30 Tt o0 e iglsciosmine, N-

at@ylglﬁcd&ﬁlﬁme Oﬁra@ﬁ&l euabmd@mcaaﬁt Snp&iic adib eglﬂﬁ&oﬂi& atigy &luronic acid,

l.on sacchari de ve a out 1 to about

B aR Rp o D aianS Fhertl IBY Sudietiy ey e pged by rolle

cgdlpubd&amartﬁess@é HMSEOO(]THI]0,0G(E 5 000 &t ,E0e6k-gheun dmea,10,000 psi. The one
ur am.ni c.ac :

°Nn%\°6eeﬁ§?gg° R BLARPALes r{}?"é’cg‘t @Pt‘}c%% it haut 47 J¥sighb gereent of g,

galnabien gajadt@amnmn, glomkadhe) rgdmme aaibse, gletglatedniaande, Nhacetylneuraminic

a%lg eiﬁJ(éosFCNaﬁeéyqlgﬁﬁ%?sgw e?}lélﬁ%c{sg%lélg,g%%b%gge nat bénogg'lactan galacturonic

atid guantvmicaciipldysacabid tyties asbhsotreacdr tombingahaibtest,

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

Thie aumﬂgzh@alnmft msladn' (U9 onmetqng@hmn q&btsiqoharﬁlasj selgatadlsrom galactose,

gfucose m%ré@)rs]é,f -acet B%rarr%ﬂlgl 2 Iﬁ];clog ga ‘i néa?a%g%g}?l%e N%ceatlylglucosamme

ambxﬁtpse, from) kg., mcgaueql amgl pgmlﬁed kot tregacheb rgugugnm, Esan ﬂoummce flour, sugar
Cllél%{ %@ §L1%g%0t§t% erglillg agar, e%lé'iar ﬁcpus Cbreﬁgﬁ é\l?r%(ol gpre alﬁgmglgalr%: g\l,/ll%r saéed gums, Larch
tre@ Iektmoc;s:éoe Wcra oaxtrace gim gghatfiy latatoh,s eclimimse) dogradpd celbddse,nfructose, high
L caci a arablc i,nic,acid,.,carrageen
5364 Qrm SGRE RenVURT AL ool HL SRR deid Bl RARE

gmo,edhyhél‘bmd sylrtey Bmmfse,saeety]maﬂ pdsmam@lseu oaitose] gndanlemtinan, mannan, levan,
h%@gﬁt?ds? Pn frucef‘ actos%,ilI }Xh.\@éél bonilbme&Iogsn ‘thereo%t ol% one specific
an m Xture I Na OI’]S spec

I’e]xtran xanthan

S conb &1 edf
expugi |t lotlg‘rehdllo pgjysahehandqs calngl/sadmhmtntnbeailya&ffébme atrilrmnt of one or more
satlgﬁ!é:ac égr ﬁ’ﬁ%@h&!sy ftfletg)g o Té’lljitt Bgrc%n?nf eafB ortmsoﬁaﬁed and purified galactose,

g@ieqtosamtneofghe:asahnm‘ glwlsat matmm;l mtylatadenhxgadeadﬂ-mlneurammw acid,
ﬁggéeafﬁlta ?tgg'a%gtﬁ%a%nge? %@g@gﬁdcp%@ﬁr gsar%bmgse %r%%ncbgralagtan egalac’curomc acid,
gNelaom: yéigadaatiosadyixplese dﬁdanxtm;nb gt wobsativmseheraf.abi nose,

ar abi nogal actan, gal acturonic acid, glucuronic acid,
Ii ahotheniembedimelt of ylheolsteseatnnivmtim,uhe snodified-eaidzise dictagnsipplement includes

re n Q :

orqen(%e i Qlé %sﬂla{e{i% 1? e?l Fon% cgaéggag aQ%an@eg Fﬁec cal‘jdgipqm lrerl tted and purified gum
tragachniig ewarggven, graimfiow, iiedloat, @ugaanahepbiet §uge;d pbtatogmdkaigar, algin, locust

pol ysacchari des sel ected fromisolated and purified

gum tragacanth, guar gum grain flour, rice flour,

sugar cane, beet sugar, potato, mlKk, agar, aI gin,

oy S o - o o o o o
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cel lul ose, degraded cellulose, fructose, high fructose

corn syrup, pectin, chitin, acacia, gum arabic,
walgieniizosaci d, carrageenan, dextran, xanthan geRaE/US2006/007699

chondroitin sulfate, sucrose, acetylated pol ymannose,

mal t ose, glucan, |entinan, mafnan, |evan,

hen1ce|| | os i nulin, fructan Iactose ?nd m Xt ures

bERn SBRBPHETY SraYa Hk S8Rd sumad-ahe e CX RS @10 PRRick frash gpm ghatti, starch,

celuit.eqepatial Gihiess, Gtlctbied Mph MHuktofXédh@ Bfrtp, pébtirdthifis, acacia, gum arabic,
ner al am no aci.ds, nUC|ﬁIC aci ds, aacchar des,

it Ao SRSbi ASteBnSaRthar e gliafiortp (shifate, sucrose, acetylated

pbl@ﬂ]@mﬁﬁh’}llﬁhltpw, yhiogas Mautihae saamel, feha, thﬁlfcbﬂdlébBainuhn fructan, lactose and
Sﬁﬁ Ienent are roller co acted at @@essu[e greater

S 9T 568 lﬁgtfons Abeseahepn er mgre, wytational supp eg*eg;ts selected from anti-
oSidpps, af@fins, Olﬁnmbﬁﬁ Bh@Redtids] AN bads, Isehatlies mixtures and combinations

nut r.i ona ective nt one.or nore isolate
R o e R P 901 e e compacta
al 4 rogik loieatepthbd 2,@0ipdiant , and one or nore |ipophobic
anti - oxi dant, wherein the supplenent is roller

Apotlipa dotidiedel @isd IESE Y IsepdérRdat &f the é}ires&;toiﬂeeﬂﬂah .inchitRs a nutritionally

sent i nv ntlon al sq nclu es t ho king. a
e ol e &7 dTut St o ek e, one or more
lipephélicl mtigxasi ﬁncpﬁﬂeyé‘r&ﬁ@’é aibbpiRbicand-odidatt] whérei@nhd kypplement is roller

g ecéhﬁﬁfﬁf@ﬁ@%&@é@%f@?ﬁpﬁ et 5o i ns.
i.d i ds
T PEAR Byertilh do iRt e high et oist G Rlrastptary supplement by

miting bnei & noperPhgeban péllysaactpriés and e ngiricadtadly cffb@ive 20unt of one or more

il opeb 2P el Sl PGP i Bhe P e Ay Puclic acids,

sdchlztridesn bérbial estracts) wtixtites mmhédn}bu&xhﬁmhervﬁ ahidhind compresed] at a pressure

oA DRSS R 5 R SRR 55 LGB o e«

rrménﬁed—rdh@eet dlsﬁag/ampplpmblﬁttbat imdlides aagﬁitlpneﬂ]ygeffa:ptn}ecmmiﬁlht of one or more

D PP B B8 BT 560, PP BRALSRe mu,

cape] heot soga, patieg aithe dgat il dinlocset, bebur gloi, q:sﬁhulh; lgkayh puaf sasdagums Larch
trgeio %}E]cra%‘%/ rago(%l a‘g"‘? getétlrre?:(tdgélgm:qt ﬁe’r&ti, d%%c ,Iaaé’llu 5?’“ Q&aﬁ Fﬁllulose fructose, high
fractt(mohom yirup, pedtihatldtin, smzmia;gem aaabad, 3&[@111@ dcip.odaymgsanms dextran, xanthan

r}gl cthg d?(?m sulffé‘lfae $uc|r %Q tacet?l?tﬁ% %rnaqng t gg@osg,r%uc%l, )%?H&l}l%lg mannan, levan,
hmlcdhtm nlattllmo rfsuctalne ﬂaemﬁe andl ntirteres ror n@iinatibnsi thexeofbnd one or more
mﬁH&pAale%Blte%eﬁg lseqecge%d ofrﬁ %ﬁl LpXl gant O)éftagr?lgg %?1§%/ra1% :mnéo %mds nucleic acids,
mwmbs adtcomhmatidne ItMof, wﬁwmetha pbllyeacqﬂrahslsamd fger nutténarsdpplements are

d
SEsRg e SR RS IR0 0T “The present ﬁvem L on
Tﬁé gx%sénp? grﬂﬁ)% a?é?)t{ gliﬁd sayntuo% ?Qn% %gnss nd nEt f;oodd S1;hat me &Sl%rﬁ directly total

sure |rect at evels an
sagfpleeaxidatién lgmels arxdxhqjdfmsof@ntmmdaits ganfl ﬁm@)kd (daiatlmnstate The invention

al?& ﬂcﬁges-r{hﬁgnlogyg&t An(anx}]%iug’cg ﬂliﬂcarcu g?e IcfonEOSlet | o\r/hzecfa ve amounts of anti-

provi C
oxadrntsrio sn afdivadital fop »pmaaitlsalﬂo Hw appaiatus shdahethat dieghdsedrbdrein detect the

to%??rlx (?(1(%%]9&? rf%ts O’XI %Aaﬁﬁ%ﬁl apalcf'rg%} y(s}g geap i f%lfgflp Fllkée present inventors
recagnizad ﬂahtheyar’ahat zdﬁﬁcadt)i yreated tveamutuplise echdse/epuategm of anti-oxidants
AR 81 HRSHRGR0L A 1l Bt B0 B B Bpenond, e art s ao
geapially amchahaglt the (dxispophiof itle mddalk iipdiphtbbithdt ianokidpas detectable reporter
mg@ ured them separately. Furthernore, the art has
So 'generally neasured the existence of the radicals

indirectly, that is, using a detectable reporter

nol ecul e. The present invention overcones the

limtations in prior art detectors and nethods by

using a rapid,
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I nexpensi ve and direct detection system To address

these limtations, the present inventors devel oped the
wOrywan2dadi cal Absor bance Capacity-Oxygen ( ORARCE@)S2006/007699

apparatus and net hod di scl osed herein. Using the

ORAC(0) apparatus, the present4 inventors were able to

BB e b et P B bl i i

imaxpetisiss adnd edireo Yefedtioh esyatkia, TONGRIdfeEE ek ligiidtiond, the present inventors

Sl cp B O AHEN GRBER Kb [DVAEHD SYhS and o
dmlmp@lshetdno NUsiidhihe DRG0 Ypparas] tiad Iﬁaﬁnﬂhvdnfbrilﬂét’é labidtd MBasure, for the

ﬁéﬂs ?{eg/tm% tga}g %@%ﬁbp ?021\’7 gﬁcmthgnt Inﬁg B.Iijé’klc gﬁ‘u -oxidants on dissolved

oapgea ﬂ@bh&o?mrrred?t adtin ﬂagl tﬂrhdi eUﬁﬂag/thb h)ﬂR_AaJ(b)l Rsayddéinventors were also able
t 0 ot | C.an 0]
il e S PR oS Rl P e fbination with

on¢offthare enté-oxiann patatticors. Wi t h a sanpl e and an oxygen

radi cal sensitive nolecule in a
Mot patitulady, dre/ Ifreseﬁtarr\teaMn itddsraa;appdiginefon détb@ing XIe@K the antioxidant
a{”?’%gg‘ﬁ !b|ofhc ?pongh ogg{:bég 2 f %)'Ixr1 ent é%tt 1§8t tal,ﬂéssolvgd oxygen sensor in
flonl] veentmunaheen/ swmth‘ aa:t ﬂnipld‘n atiuae. odyren oxpipan seadiivwalmolecule in a

sg’lg‘?ﬁ?wa{er/surggtagtcrﬁix%re v%/heé eln g}é e%gl?e%ﬁle%g{q%lf%%ﬁwévgl salg%g |%<téncurrently detects
bbtthrid&phlhc aidl ﬂlpoqueblc @nti-&illdniy incthe tsaﬂvéﬂtmgtef/mn‘ﬁteﬂaﬂdﬁixture The oxygen
%]Fc%ggengzlgl n cY1 erg%’ygedl it eeurcés ?%at reac w1ﬁ1uoxy’gen qu ., molecules with
Cgijugaaﬂfdloobie bGndlS raa ﬂ.‘rhﬁr@emseSulﬁnr nmitanmg amn[d)uﬁdls Examples of oxygen radical

ns c

Sééig eé %%r? 8@ i eclio(f?e%cems ;B%ya sréno 3%13 %%9 Oﬁe??etfaélffe%?e linoleic acid
OB eqrgtomations ;ﬁielswﬂ v"ﬁretobcy\mxeadmu t‘tdvalcﬂs detbrosinedt difeetly Usdivey a dissolved oxygen
nlg%¥ g{g nsglgsgg Ié,% ?i oYv%&/wa)fé{‘gur?e}c%%/ Pé’éetﬁrgsnt ’ggen.:leggldofu §i|ss%gveg noxygen may be
dethrarmddnsing es oryzen sas@uUe.§.agecl pltrashvoricat, es:hermhmnesaent a surface plasmon

' ce.SaH nl e l.ed fi
Bl Sl in PR A AREE (B £ oo Bl TE9L BiGios s lmpecta oxveen
saxgrg e rrbiselwecmxysenmcter maspnstn)e npl e ethcedintlineefof lngh—throughput analysis,

| n a
mg tggc%%%l% lﬁ&gﬁg Elet 1[5 be dJ%%tecP & o ]pf ice og?verel\?lorngg HEs The solvent may be
any grganid pdvenbleas rat:etqmy "ﬂbe swfacantgeayi e asdekorgent, . ge .aglon-lonlc detergent such
d ent

aég\ﬁ%eggﬁ (;fﬁgg I‘Zé#l{ Ienﬁﬁé é%weﬁ{m%e %rfgctalgh]?xt%ﬁ %ene %ﬁ%t least about 10 to 90

perbrat siol velnmg weft Ghe/ salvehgwhtariiurfastatt uméxtirs, ggr; eB3thl y m water in the

t
scll@e?@%nt@?%g%ﬁs%? u?e %SD g{n%%ﬂi talt el abuon? 18 ;6 Heﬁcent 11% volume of the
sdlyent/Weteworfaetartt/ wirthee, sugr,f 48t @nt67‘h’a xt ’[Hhee Suﬂ'acgzmtl efoal dieyergent) in the
e n vol u the .
sBhsnl BB ROh ek, B0 oPrEGF gkt 06 8730 %bgtedf o ypigme of me
sodvent/ wetersutfagtant mj:gttu@ragé niay bc Btoteﬂ dlssolved in water. In one specific example, the
S&%{{‘gﬁg{/g@%&%&%ﬁ sae}%gﬂtl xt ur e is at |least about 0.1
percent in volunme o

sol vent/water/surfactant m xt ure and may be stored

di ssolved in water. In one specific exanple, the

sol vent/water/surfactant ratio is about 1:1:1. The

apparatus may further include one or nore processors,

e.g., a conputer that may: control the detector,

capture data, store data, perform cal cul ati ons based

on the data and/or a database ofinformation, and/or

THH Sphades bl Mt iRiuds YIRS B IS}f)ce%Q)?s @%t % doﬁlptl{é? tHcapfngﬂ/ control the
of tables, graphs, charts and the |lik

defgoisk e CAPBIY oiptipier datrayperprsh cHenldionn éeqeécpnaﬂpa datpepnd/or a database of
control a fluidic systemthat is in fluid
comuni cation with the oxygen sensor and the
sol vent/water/ detergent m xture. The present
|nvent| on neasures an area under t he curve that

1 . " 1 . " - Y 4 o o,
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di sappearance of oxygen observed as a result of the

activity of a known standard. Using the present
wonuentizesr, and the nmet hods descri bed herein, Pogusenne07699

of di ssolved oxygen is neasured directly in the

solution that include both Iiﬁophilic and | i pophobi c

Rl PR S S S b B P st s an

th¢ 180 Thé pmpcepsdr/cEmpiltRLXay alzvobe dshideteAldnd E'\Rh)éoﬁtdﬁ:Blﬂﬁiﬁlc system that is in
i b ot e SR e bR s The prosen

anleNi@nl medsives ail e®a wnderthd OHeve thayelava| thkeretitive ldBappeanlice of oxygen that

408 5, POl N St SR Bl & e e

dlsmppeal'andamf ak%en obetvwedesa tesutedfibeladiivitgl ef €kimtiwii st@dard. Using the present

sl R A R Qi B ] APt e 1 PR biecty in the
selotiant thﬂnncdimcRsbothvlqﬁ)phhc andsliploplerid amsitoxidastsrdoacin@nilly. An examples of the
um E,orcimﬂa g qoof one or nore anti-oxidants

nd elﬁg‘ih éi calina% ar get, wherein both aqueous and

I|p|d soluble anti-oxidant activity is neasured with

an oxygen det ect orAUCHreAfiszmol ved oxygen radical |evel

may be det er m-reg—tstrAg—aR—eIygeR

el ectrocheni cal , éH€n¢XﬁH?mmscent]ggﬁrggggigﬁggqmmvmm
DRICRFRCE, C Rejnfonpeipemy

optic or a hyperspectral oxygen Q The
anti-oxidant activity nmay be ne sur §/ap about 37
degrees Centi grade. Exanples of rad|cal intiators

v&}h@felnygﬁcsﬁp ig”ch %S%g%(g%e garﬁplf o

9-’%13

|n1dazo I'n- di or| azobi s

W%%Eg QK%ir?gﬁg%?%iﬁg%?%%%ﬁhgﬁéﬁgﬁﬁﬁﬁgg%§ﬁ)an1d|noprop
Wi%ﬁﬁ%’r BYhn 5 e hed%fiﬁﬁﬁwﬁl BT i dazol i n
- 2- - c8), 2,2 -
W@fﬁ%?é%ﬁ{ﬁgﬁﬁg&ﬁﬂé Z g?ﬁetg;:vgléron?trlle)
%NbC)ANVN), 2, 2 -azqbi s(2,4-di net hylval ergnitrile)

%mnt 1%\268’&% § Isp §%gﬁe§|an1inﬁhpci @f dg epminigg dhyestly the anti-oxidant activity

inc Qg tthey/ |st|@15599f |&féﬁﬁlﬁ?ng(t%NEQolveﬁrlgcygenzievézﬁm gest( solution dissolved in a
| no ane sal ts, mxtures or equl val ents
O?Y‘Félg %‘aIH SHEBEedP tmes% i 9ee of R Syfrgidanthand an oxygen radical

taPde€ S\ﬂf&euh letﬁquh&ﬂls ahg Gipldndolubite sntifoxidagi adtivit$ UP Ple@RAtwith an oxygen
t hat 'ﬂfl f any |solq8fd and purified |ipophobic
AelffEqr HE1VEh @* gy TPl livemah e ﬁefﬁmlv@duﬁlr}gp%wg% detector, c.g.,
el@éliok:hdiﬁibdli ladEmilinhiaeRem, dubfcd JlaRhelblandd Ga dﬁd&ﬁance coupled, a dye-coupled
h|||c anti oxi dants conbj ned_have a dissol ved

g B On A YRR T B HE58, a6 OO VIR Gpop measured at about 37

dd@%k v@élm@faae ( T@xéuﬁﬁlésm of Th@icelK hﬂtia@ﬁis Vihdhhder ecogn 27-@zobfspzt(5 -methyl-2-
t.he va |.sO bﬁbexpre se ui d equj val ent s

mgda&ohn-é—y Bi§P 1hyﬁ1rq9 ;&@q, )2 2%&69%?%@1{1 1nopropane)dlhydrochlorlde (AAPH),
2,0 HzdBiR abiidihdpedpanehRe(N- étéh@)ﬂﬁﬂbdlﬁo nd] hﬁhyldfd@H]Bflﬂé [(SA-1), 2,2"-azo(2-(2-

t t f |
e 0 S RS e D DR OB Y DR PR D groctionde (C-5). 22-

azﬁblsQ4|-Iﬁ?éiho7®@fm§‘1meﬂﬁ}'l\ﬁlercﬁ—ﬁtﬁle) XMeO-XMEN) D' 8BS, 4-dimethylvaleronitrile)
pha, beta,_ delta and

h d al
AT T So BTG S5 T 2 MENPFRERY CATAN) and 22" azobis (-

ardidBOPopkR saR] hikid-&ah 6@fival ARAhEETOTRAIHRRS nlah ¥Rk disposable.
Exanpl es of I|poph|I|c anti-oxi dants include

Tipugeeat inffentloaaiiaf BE10des N¥ibtaedubplemaRitBRhdudBGny isolated and purified
lipophobic anti-oxidant and any isolated and purified lipophilic anti-oxidant, wherein the lipophobic

and the lipophilic antioxidants combined have a dissolved oxygen value of greater than 6,000 uMol
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deri vates, anal ogs, pharmaceutically acceptable salts

t hereof, and conbi nations thereof. The dietary
weuppliensat t hat i ncl udes any isol ated and pur PETA$2006/007699

| i pophobi c anti - oxi dant and agy i sol ated and purified

| i pophilic anti-oxidant, | so include two or nore

e [ de act ose, osam ne
P LS T —
li‘qm&iOEtE{uyhlaﬂs;r@n D@0 aMbHTroﬂax@bE@.uvalents (TE)/m111111ter The lipophobic and the

lggﬁgls%e %ﬁltilgn &d%]gt 20 nrgel:-p ?éase'giang t%ﬁé rgh.\gl% ?)geagpﬁ{l]cgg lv%admn 53 selected from alpha,
betac ﬂd‘despsﬂom rgammaf zed, tetaprixil, &2, endysigma tq:wbplmtols Qid @ﬁ‘)ha beta, delta and

g\yﬂ%nﬁ tg%"t% A ]i\|u gn%leogf The ereog Lp'“ﬂnﬁm&ce\ﬁxlc%%e?c&?p ahle ‘sﬁfts tﬁlereol} and combinations
theagadi Emmhlamﬂ}mophﬂmanﬁbhﬂantsmeh:ltié qmerc&nind«zlemﬁhrtol niylfi€etin, apigenin and
df\!}ri%a%]r:@ae{ﬁ%]lgg% ?hag%lg regg caz_)lI al o}gtgb e sa"i‘t%{hgifgﬁ Iar(ljdEl gotmb%?ahons tfl%eof

el I I
5 S I T B S s o
igptatadrant) psiifiqol lipnphﬂfthmtmlthe mep hlsmnchl&ib $00 lemd)l‘d (éesenmmé saccharide, e.g.,

g@.a?tH%bgé%c{iog?lg ngt %&coSaFﬁmg &Juc%f%c }H%II%?O%e ace %latseg wc@g Ig &cetylneuramlmc

atid, focerei N@caylgdmsamiry, N)anglglummpmrmemdnoe xy.rlusef dlaeyne embodiment, the
r.ol -C e t | cI e, .a.ca

s?pg%imeegl?algg I}#cﬁfl’d_est gcg?ge gfsxﬁ g EZ ?I%I}tvsé)s ce ﬁxflfht %116 gg tle:vel of natural,

bipavaileblb i vitathino@ su¢thasy aoﬁustv&hatablpshlrmlm d@Teravmpayergimandiiitan In another

1%1 ﬁic%%lﬂ)ema@‘%av@aqrﬁﬁ g p%?e(%\p aggr (gfe anﬁ 8x%arg[ ac}]w y from a é)lant source of

er ei nabove
vitimpio ph cbéte aammlid-@strdaant Isish \pilunh (ﬁﬁimmaam fendtnambxmd,awhlch has a higher

qu%ljx% glogm’cs 1}1%@ ryﬁ"irrg ﬁ)%{'r]lgorusﬁ Q{Silrgm%gg 81 n’igﬁe%t-rl{_ﬁ%l so(mc)ludle one or more

pmablatrtpsoanctcmj»ebzll@t Wd?nd Bifi mialsl’dnwntsjme Toh Supgkmenlt may be compressed to
d n

pRRIdC CHAEATY S pbheBAE el ¢ MRS AR it a capsule, 2

taé?mala-rmm-tdlamosplgtf arg ﬁ&npsc@sfembletlonvmﬂtmamns therebizi r di et s.

When provided to a patient, the |Iipophobic and the

Asiaoppihi ¢f @nm@th?(mxwmlarﬁhesowwm@darauus ave negwdi desaribed dereinabove, the

1s9fateg\éﬁ‘& pL{'rﬁ'D & ﬁ?oﬂﬁﬁﬁ%ﬂﬁ ﬁﬁ?p‘ﬂb!bl%{ﬁqﬁdaﬁ@ Wﬁlr Sges?iﬁlﬁléomdant ORAC((fl-lipo)

curmul ative pati ent population' s aver age
valpe gresterdhant70p@ pMiol Trole®d¢quivelents (HE)éaman.oRheresonti imehiiciesas used in an

ﬁennl%lgé? %fud?fto %ﬁ%‘? 't}fe' %Qt?ge 11[@1?&1 %Q{EQ{&% élso Hlseagh %&dlﬂ&ﬁij taking an anti-
erein are based on the recognition t

Olsléwgb(ﬁ@mr@nhblamd ﬁlbt mcluded @atant-okidits pﬁth@qn@rcmtemventlon in their diets.
WHCQ%%VKEHQO aan?a Fobid 8% 1 gﬁlﬁc \Q%ttlcpudants }ﬁowded an average

nmeasur abl e ac IeS ove those ecte
incyeasoat auﬁalli*%m@ﬁ@rﬂdsby QIRAG-RE &romphaewmulasiva petientpdpoldtion’s average

bé%ghﬂehzﬁltlgflgeﬁl? névef n’fﬁ@%fe Oht kAR SRR AAVE P\ﬁﬂ%&‘ o‘f‘%Fxﬁposuwns The
e to devel syne stic conbl nations o

Cqmméﬁﬁlﬁnﬁ Fhéclaﬂﬁél herepib y@l’ﬁobﬁsed ant the gsdoditiors thap dietary ssoplddnlents available

cﬁf&lﬁﬁtfdﬂatrocgo&bﬁl lgpeﬁnﬁggﬁd fgﬂgé aﬁ"cf:% 1Xa{ntsy W1tf%¥s%&%led§bt1v1tles above

Uercet|n e recent en s to I ncreas
thPF?ee’tPP%?f% fepmghe ividual pemnvaeniy Sibe rthet appiaratiyeand method of the present
invéti®n, th@b&éeﬂ&n@%@eﬂe%bﬁltb’ H@Jeg)?%%rﬂytﬁtégﬁl% nﬁtwns of th only lipophilic

ganma- gl ut anyl cyst ei ne synt het rou
af}ﬁlrhppbba iganti-okidaio st e adil perewiiators Otiiles annenxeﬁast@dtlvﬁy
transcription is subsequently translated in increased
Flayaneide Eke Qegnetin baveirecentty heewishowe 19 tetcpsedhe tyinseriptipi ofthe heavy subunit

oftthe Jakélﬁﬁiﬁnééﬁz&ﬂé Vﬁq@cht!h%ne Qﬂﬁ{e§i§tgblﬂmb % dﬁanﬁﬁ%@{mne éYntléFtase through the

conponent of e skin,
2e9E’s Pxdant ﬁaqungxm: pl@dlemis ndhe g\l@mnmscrgmlgn dhpubsesiuently translated in
I a
m%llgﬁ@ ?ﬁ%‘-\%ﬁﬂ% 'lﬁllsl@ of % S(%?t Pﬁuﬁﬁnﬁc&ntﬁgirl] ggﬁggl:ﬁfﬁ{ré @%}E SQue:rce’cm isa
majRp pRRPonei of a¢d wmn,ggsneeﬂmq@@d e@pliISn Sadienef @lowkiin églmtmb wine, grape
hours followi ng a neal (European Research on
Functional Effects of Dietary Antioxidants, Septenber
25 28, 2002 Canbrldge UK). Upon fi ndi ng

1 a4 .= o .
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likely be attributed to the activity of quercetin and

its nmetabolites. Quercetin has al so been shown to
wenhwnamsshe stability of erythrocytes. The preeemis2006/007699

i nventors recogni zed that due,to the nunerous and

di verse factors influencing oxidative stress

S SRR BT B A Pl B b 5 o e e
ahmbeﬂdlyolymnaned Qrk astuds Shomd:ﬂ that alb mges‘ted qmamhmmlssnammlzed two hours

f%lﬁ lﬂi%r)%%le%l %ﬁéan?? arch p gF;uré Qg»n%’i?:fﬂ Ccts oS %)Iée?as& émg gxléants September 25-
280 GQOQar(Ialrr[bmﬂgharIﬁK) aﬁﬁ)oﬁ Sfeddengt ﬁﬂistath;ﬁlly hbcxbasdgl LIHo r0x1dat10n in subjects
cﬁ%s?}qﬁ 1g Aﬁ%&era e qm & ed% of re%nvsme ogs(cn%r%%eés ehs%errtgfi tha he hottecgve effects could very
likelgnive attrybuf it thei antlwte@éqwd:ean @ahd 8s mstalwélltds @semctudme tlso been shown to
e%?r'v d fo[ ‘Eoéﬁﬁan and corn. However, the body

pre on?ﬁg% NS alpha tocopherol. A specific

i) ege 't 1n 6&0 ze%lt 4?%%1 0 tﬁg h\? réi)rcl)us 3% 51%5 fa%o% ﬁh@encmg oxidative
een oun regu t he COI’]CGI’]

sﬁésplmtlmmlphtesumﬂemantatlhmWbtddyleedl.ﬂn Ibé kedlowerl ttcp aromdldainal’s need and chemistry.
Pﬁéﬂ%&?ﬂrexg gvn relco 1Zé=,r ot?aE Etg%m%:l%ion ?%cﬁ%h%%)?sn&/asl rQ%’uff;I%El Ito meet the differing
nfals rmof nuiiwduaﬂsanTm: cﬁmbaiatlm\pﬁ'@cdphcrotshe ngei;sexyt heomise some ant10x1dants are
“ 5 Q n . .

%%cfeﬂ b}?{ﬁle%g “ﬁo? egamé)?ég ﬁlftq?%do@g tafgnH#a %\%tag'\g Eﬁ&g@s A [‘tﬁnAmerlcan diet
isgrainma-toechheot omih@n@ empody ifalmd it Megelmblbyoilpias Iwelah awp@éucts derived form

B L BB LB OB, 680 gt o,

lgzning entalphaveopimrd t@osfg‘rnroﬂem haa keam feendf torredwéate thaeoncentration of alpha-
i f i . .

tc?c%%l%e\{ﬂw th@ bo!(i;h eUfi %ﬁtg-l ﬁtlénqi agﬂﬁc{sﬁ%m i R tha.ﬁt,:@e ﬁlgfeﬁlt invention uses

R

oun
Hpmdemc(}phtrglstth @rQYmCIthft bq;dyoWltlt h)gmefcmms jof witdngia it gllov@ng for the selection,
t Q t a
U5 BRSSO A ML Al G i combinion o
questétinagd sixed tedoplreonis pmvidestheleady whthtarwitlé sreayfod nrqum nutrients optimal
sdBRn %lf i Iﬁé& (ﬂffﬁlr b%se(a)ﬁggx?m indf ?ﬁeﬁrstnlegcﬁ to vitamn C,

espeC|a e presence of transition nmetals. The

n? gi)llt 91@ tofd s { troln%&wgge ﬁfr&%@ qiv@%f {30 nyﬁf‘glstlc quercetin and mixed

estructive wever, ofner Tesearc
tepopheral Cpmbmattchléy afidiog eoraripandsithat éﬁlp woentipshihy edivity ofthiese anti-oxidants.

C%&@tsh@(ﬂo%ﬂgtor i@"@ﬁm&rﬂ?t hﬁtaﬁfneé Q %rf?lf' MﬂUﬂ%ﬂ?ﬁftﬁ/’&? attributed to it as

her potentlators of anti1 - oxi act|V|ty I NC

W@éltaﬁl peyerabran-antipxidang pethitivestugetiope Me@dat@bbtlﬁem oxifrdt popasties to vitamin
gpleazﬂw AGhe prelenQE t3hh mBEEEAnd B (ﬁ(ﬁ?gt%r&%%ég Qf $fmin C may not

nut'ag enlc activity rn vitro an
bel entistly dﬁﬁﬂ‘?tl‘@f Raersrnetharrescpdhrseebsyt alctbey faund that vitamin C behaves as
i
a{i % (%Iﬂtﬁléﬂ A Qﬁnﬁ ft}geﬁ&n%st I?Jggﬁ} 81 ﬂga;uﬁ'? glse%a?% a?ﬂhéﬂro%énggtblfs df %Httx |o>\(1dant activity
lﬁFﬁ’élP abigreé extrdsts, pichgemtapt needrrriscs 28d E@PIH ted emmct -t gnegstudy, green tea
e%ﬁ% fhi £t éM&l@l ﬁfwtpd*'e(ddflhlﬁgiteﬁ% de%&hﬁ-ﬁ&g of carcmogen-lnduced
antl- ants from nat sources, such as ‘quercetin
pmnepnlﬁssk@ desione dp Hleer ok §Olobut Gogn titfenlsea digatficalyeinhibtighhs formation of
11{tg§ﬁhal 'p@ﬁé? a"i’ﬁ&eﬁ)f%ethg "ﬁF\Jeﬁ‘to@%hlbﬁ?éﬁ g@ﬂ;nlyag tsﬂln\éfgtléﬁc Qbmbination of
hese "agents. rt|c arly, the conpositions a
pmlféqdaamgé/ lsglatpélaetmﬁﬁﬂarﬁsﬁfmm natetalgBrses sypliap uerestin pipd/mixed tocopherols, but
LY or AR Incfiq Ae ARLALEAREDL LA AREE BPthE AR ents.

an I sol a pur I pophobi ¢ oxygen-radi cal

55&191@151 r\ﬁie %Qm &R{?ﬁg gdd 51!9' ﬁHﬁlbIglérﬁqhhl Bﬂ&gh‘ sld ﬁutntlonally effective
oxygen-r adi’cal ereln |'1 pophobi ¢ and
appent | of 3§ 9 |mage @sey@@h sacgliirides; ag u@ﬁ%%mfl pwifistl Aigepliehipeoxygen-radical
ARty SN b UGy BE 83018 whe@f0the lipophobi
q c 2y 3x‘?a§t8%g%‘ﬁ@%%ﬁ %EOMﬁIJE) yg aﬁi@&l uﬁxyﬂgrg ? e lipophobic
amh élel linsohe okygeamaflicah eudnplpﬁ@qommhl%edd)eyg@mmmué@dwa quencher value of
guencher when provided to a patient provide an average
i ncrease of over 13% as neasured by ORAC(fl-lipo) from
the patient population's baseline antioxidant |evel.
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i nclude one or nore of the following vitamn E

nol ecul es: al pha, beta, delta, epsilon, ganm, zeta,
webeae/m2dsg Xxi 2, and sigma tocopherols, and al prayr/useisa/ 07699

delta and gamma tocotrienols, ,anal ogs thereof,

pharmaceutically acceptable salts ther eof, and

g%%@lt a%t 5 88y ;.LME? &f'ogch@ Eg\ﬁvilieﬂ?s ?fﬁ) (%ran% %ﬁ{]ra %9' tﬁea ipophobic and the

quencher “may’ I ncl ude one or no
leolahlhm o)t}g@n-cﬁde:ab@tencrher Whenpbddal to amaltlmtelrw\mde @pa,vgxag@ mcrease of over

I%Q’d?sdlg %,]Mx%a %? Oﬁ;%kgﬂﬂolg)n% frﬁgﬁpgﬁ&%ﬁ%@ﬁiapé’n %ﬁgs%meaglngmdant level. The

ereo
lquimb&mldtthmhgophﬂmtowmemrmau deenthwo amer packazed Sacsteadaddelsase, and may

1§ﬁ%c% tng%r In Per%fttﬂeefo%\gﬁig %H%'Es}n fggulgs algﬁ'el %gl%oéeﬁa epsﬂon gamma, zeta,

neuram ni-c
eM, ax:letugll gl ssgniacteenpherels, m@@w tytauddieani ganan Cbcmylbmse analogs thereof,

pgﬁlrrﬂa\é 1§ﬁg/n%9%>lta%%|58alt !I'l]lgl::?é@ %%Aﬁ@aﬂéﬁ%@%&?@ﬁﬁiﬁwoxyéen-radical

q@RLCTHENDRAAINGS1¢-or mareneli the ddloplim: dlavmdisr geeacrtinnkpewpferol, myricetin,

a&:@?tg%éﬁ%@érﬁéte%%%l%déﬂwgﬁw% ez%cg%t%:l‘fe%gg%ﬁegg Iglgitn éo inations thereof.
Tihksuppienent ey fathenipelwla twot drencaae wrﬂp@dw sepg:ctbd dromahe anodp consisting of
g'aﬂct\é'gaI P gcc!:sle G megnngﬁpl &l E%{lé?u?ég‘ﬂ 1? %g? :N— ?eq{l%alactosamme N-

ant’ appar at us;
a@M@(uoc)sanmermd nﬂow,hé;enmtes; elnalogsm\pbatrmacﬂmtlcainb'cacw’ta@teesalts thereof, and

8@ sh% Jpat conpare the bl ank solution in an

E?ﬁ(?l ercent oxygen) with the ORAC(fl)

(fluorescence) neasurenents using AAPFI an initiator,

Trol ox(r) as the%ﬂﬁﬁ@Rﬁlﬁ"éoNl%TléE@Ra\éVWQﬁ

fluorescein, respectively as the o gen r adi cal

Fogp Q)@feseorqpi@ umiergqagdmgmf téq fgﬁh@s fu m&p@hq present invention, reference

@ 1A t‘g&lﬁ’é detﬁlféﬁ] dad tIB'hQ)lf ﬁfé(lﬁ\)enﬁ(;h aﬁéhgmg llcc()ﬁﬁﬁrﬁlﬁ@tﬁgures and in

oxygen) with (fl uorescence) neasurenents
Whishag AAPH an |n|t|ator Trolox(r) as the standard and
lLinoleic acid or fluoresceln respectively as the
FIQyldanictigeg ARAGoydrest anfiraidant app@iatptio gr aphs t hat

are the bl ank solution, the standard and the
F%‘é:%sé ﬂOWﬁhaéhof@vQ%f)? méﬁhe%ﬂﬁth%&rwéw;ww% t he

orescence) _nme nts us AAPH as an
Fil ¢ l)mo grabg |t e?r)ipaa%t Fienk saliic £ %Ih@R%ICﬁQ?I (@frgenh oxygen) with the
cntAédﬂgl Qﬂ@c&@sfébﬂd:e) RaRalcht Qlsiig A8 APHEAOXMGRR, TAMWx®Aks the standard and
is a graph that shows an anti oxi dant

ets;: EIG
lléf’alf’gé‘?ldé’r ﬂt‘%“@&n’ﬁ?ﬂ‘?%f%@dﬁs OEiY%PE%’tl‘?ahtaKEQS= at 5 rTg/ n -

d m xed tocop erol S
Higet g o R %%@3}?5%2@/ anfi- Oﬁdaglg ﬁ@@ﬁiﬁra? Jﬁﬁ% ] @%AC@ (percent
oﬂ%eﬁ'}_wﬁﬁ tlf&(aR}éLC@I} (hyoréﬁalcg?ﬁ%ﬁk)smﬁiﬁ§ age: AfAPHI‘th_ ipitieHE Mrolox® as the

Fl G h that h dant
e R LR L ARARC AR F R 4 raezlmoqff@%%}fafﬁfaﬁ 0S50S 71
dt | I )

RSk 5 el Ra ehmae B Ak SRR O siafd and, e S, in an ORAC(E)

(reae dkydeny @ith | the ORAG(fIB (fidracgtdPheBireinbits Asiag AXRI®ras an initiator,

Tler e o Bt e ﬁrés%%@fr%ée{tﬁ%ly%p&ee&gw radial tarets;

dt t It
s R et ARRTrS abr oS 205 BERE orbineon S apdep g at S weymL and
ngjxelrto@ipheroB M T aXE fo/tDCO mblﬁpaﬁécstolbsd:ﬁﬁggxfehient@ﬂﬁtﬂ) at a concentration of

Gt BT W i@@?@kﬁé&?ﬁ%ﬂt PRt ving: « ne

ok e e Bl T ad G BEFY T P g pn P eReRs (e 5 pymi and
nfjxkelrte@iphérold M THavoek/mD.CMP Mesled® as a control measured by the ORAC(0) method of

the present invention;
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FIG 10 is a graph that shows the results from ORAC(0)
assays for varying ratios of grape skin extract and
wgnremnitesa extract in the presence of 49.18% gqreTaskoos/ 007699

32.79% m xed tocopherols, and,1.64% bush plum The

optimal ratio of grape skin extract to green tea

FRSLE A glosy BP0
& 5&&@ ?f)g i esfﬁ Utﬁé)ér%% ?EIJVGEA[#% }eg I%Ofgorng?[}a u@ ?attlo of r(%uercetm and

H(IQd teqopBerply nsing the PRAG(ednatiosidp heasmt@n(mﬁ@anacapscmyg/ m_

as conpared to each ingredient separately at a

FE@rftie mnetherigophof ALS r@gulﬁﬁronﬁnt@tedmtm sf queggetapimdahixehtocopherols using
tfFARAL L) nRERAN, HR g

PeORAClc) mRASRy TRARN b0k Sty 8 SimoAHBREh! Rppred resls (ine
andgthp gxtent 9F aypiray HetagiedRATY the incassamparedioihd axgedtddgesults from titration of
t%hrc&ﬁfaﬂé%xéﬂ%d ﬁhéré/l nmeasured for a fixed ratio of

guercetin: a-tocop eroF ratio dissolved in a

FEQ! MRty %\lﬁgﬁefhafjgﬂows QRN esdlis X DRAVG asga%' S Mﬁ??ﬂlog of grape skin

an assay neasuring the ant'i’- oxi ant act
SRS tidetiequdea gxtfactiadhe piesencel 418 atdrestin- 125190 éved It000pherols and

1 rsa%l Hﬂslfibltcn%o Y& Ehtinth1 F A8 oflly 6&5&%&5&% %E% +0f eg(tract is 60/40 to 80/20;

sol vent: water t'o detergent m xtures;

Fs. 6!@ hs 8 BRYA ALt {H3Gs @%@(9) re¥ifds 4@ ﬁw%@ﬁﬁhﬁﬁﬁ d@‘"qﬁ cetm (Q) at 5 pg/mL and

different rati os of quercetin and m xed tocophe
nyed; toopgherels Q\/IE} YphhEmbwp peymares toRA(ipgredignt g@grafeﬂ;r at a concentration of
lgpg/gﬁ(ent ration of grape seed extract and green tea
extract; FIG 17 is a graph that shows the ORAC(0)
FiGl wes aolf;raISIth &P ORIATRE) %aﬁﬁe&snﬁng'@)&'tm of quercetin versus a-tocopherol
qguercetin: m xed tocopherol” and the grape seed extract
’é??&i"eéﬂ%%cﬁtop%gafé&tract ratios; FIG 18 shows the three
@dul .es selected for initial investigation; and FIGS.
Fi{g 13132 27l 0d ap ORSMTY RSty Wrasiyingnibe palf-axidans aptifity rgasured for a fixed

rafib Of fueRBtiRbi-t6HOBKEA ratd ddolr L& a3BeddWadd-eterpent mixture;
respectivel y. DETAI LED DESCRI PTI ON OF THE 'NVENTI CN

FIN] [ 1|4&s b ReaphRiiaf g)mmtﬂy §dsBOmOdsuN@ 1he Uti-S XA aBRMY ne@fured for a fixed
present |nvg on re di_ scussed in detail bel ow,

“’PP °£ AeGrnggocapprralate HSOE‘f?&tm P differeatoigtions f splvpusivater to detergent
mit@ed; des many applicabl e inventive concepts that can
be enbodied in a wide variety of specific contexts.
FIthd 5sip @cgrhphcstewidiha R AT(b Clss esbtdneaalith aifferefBFa@by of quercetin and
l|| st r.at |1ve of specific ways to nmake and use the
59 &5PPSFSand do not  del i mt the scope of the

TSR B A R PO AP st e

tedeftranied herei n have neani ngs as commonly under st ood by

a person of ordinary skill in the areas relevant to
FICh e17pli£$eg’ttipli nhee nshb o . thél' @M(S)J szluaﬁ of ahe comBinatiddof the maximum
l;e}" %{a"'m%(reg co he I’f 1&%&1 chz t % a_singul ar
TEntT e (REOPHEES! Dy ﬁrélp“gseeﬁ LR e caing§’§‘e fe2 GHTagHFaLos:

i l.lystration. The

FI%}O?§ Lhogzl% gle)%ﬁrnpmgdugasysgfgagéj %r nétlagglg s|t1g%§) S%]g cific
F%E??%@%tﬁe R R U BB ithostrr it SRS PR na wvivis,
regdegtiviely. The present invention is based, in part, on

the recognition that the art has artificially created

two nut ual | y DERAISEDY DESARIPOION OTHAEMNVEXTIMt s and

has nmeasured them separately. Furthernore, the
While the making and using of various embodiments of the present invention are discussed in detail

below, it should be appreciated that the present invention provides many applicable inventive

concepts that can be embodied in a wide variety of specific contexts. The specific embodiments
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art has also generally neasured the existence of the
radicals indirectly, that is, using a reporter

woubeoutess The present invention provides an appanskes/007699

and nmethod that not only dete? s the total
anti - oxi dant capacity of a sanpl e, concurrently, but

r.ec d e e ntia
A28 E Bl ROy SRR IR ol YR B R R Biion and do o
dt}bmmbhﬁlsyom&ﬁﬂﬁmmnwdme oI i gosacchari de chai ns of
cel lular glycoproteins and which may not be readily
TovBcilitatd thetundersieping eff thisr lnmnbtomeammaber redriefimcdrel defiied below. Terms
delifted
M A s Byt 0805 MBI gy o i e e
refevahierthepresent iesntion. Yezmbsugh aet‘a”a‘fan” arldUEY’ (ate th inteyded to refer to only
eglﬁéﬁgﬁ) entlﬁy‘ € m%}ﬁﬁ tl%eoge \ﬁ)gﬁ@& %P Wmci%le% V%%}é% g%lmple may be used for

at ur e, ese’e nare b
illypratiana rﬁhett@mmébgmpmrms nisgtigo gewdbh gbifin einhodimemmbBthe invention, but

) AELRE ABUEAOE, WIBINGSR R ACRINERBLEATLLC acl O

fucose, N acet act osam n ace ucosam ne,
I I g, r
T e e I
n@;éqaély tesdesiveclaiggeriss of prtherddaats dnd hesmeasuetl dwe separately Furthermore, the
a?trl?a@ afk8 S@ner@lﬁaﬂe&gﬁﬁl R %ﬁ&enc@ GRind Blagdis 'H?:ﬂfkg&;? ;tléat is using a reporter
r hammose; g ucuroni ¢ acl al acturonic acl
mpdgegle. Gihgaeesenti lm@ntlwravﬂ@s@mmeatumut wethbd Het n@tmnm abetects the total
afi bgldal%l'c%&%}yclf aQah Q gﬁ&%& glﬂ%oé\é' s@?ﬁg%ﬂy gl ucosami ne,

be prOVI as a nutrition retary

Aél{f?,@ci Eé’fﬁﬂtthé ﬂarrH n‘@&éﬂtféﬁgdcglﬁqdesd’qg vt % ?gn &{9 %%Hgga&c%andes commonly

ol i gonmeric, polymeric The structures o
found %ﬂ‘? @}1&{8@(‘§h§}d§ chiny oficalbiler glyseproteins gnd Wg[ch yra@y ngt be readily available

t1Bbemh&aa §tt BMCHB%&!Y %{anufllugcgé) G '\é%gf KS&%SQEO g—ﬁﬁ%ﬁg Biochemistry

Edition, 1996), as are those that are

Whayy dreb 1990 dstingsighthsndneinles affioghemistry maoh(Zsbay, ¢f al., 1995)(listing
cR0&) SPAEIE bl 26X AR sGechiris BAE %Q&rfblgﬁisin 'ngl&leuﬁixgse eﬂe%n are believed to be
five, six, seven, eight, nin, ten, eleven, twelve
inpRArianis AeWHar Paleeining @eed cheplito rin nammelsi galagiopey ogiWQS@ mannose, N-
aQylRALIRIE 'a@ldf 916596Sﬁ'-a@&&l%ﬁacft&gfﬁhfeuﬁ%ayl BT exylose iduronic acid,
ar abi nose; gl ucosam ne; gal actose; gl ucCose; Xy
araligpRssand guergliapeid nRimprseent gweateqnumhd@s wﬂ@nd@nﬂwh as galactose;
gliboke U nRRhdse; 2 Gicthe; FHosE€ XM Ke; &Q&ngéa@atc?a aéétlﬁagc? 'ﬁ%@%ose rhamnose;
of the present invéntion may rOV|de |n exte
EHFUTRYE RF et AR it sid; &WI%@P@ rgéucemmnee gefactosgmigs| Yrapetyl neuraminic
a@&rN%Bétyloéald@%Eé&ﬁﬁ@ afkd RicetyD gﬂicélsan{?ng uﬁﬂi%ﬁ ma9 £ ﬂrovf?ied as a nutritional
rhammose; 0.1-20 % arabi nose; O. F uCosam ne;
digtanpsupplement ip gageriyatizgds d@ﬂtﬁ%@% m@ﬂ@%w igameericopayeric The structures
of TBENAREBoh &Qrale's 2% arglowh e d. M@ﬁ@&o@ﬂe@r{&gﬂ@ﬁf&u@@gﬂ 4nd the Merck

aci d: 5% gl ucuronic acid used

0
Indg. r%éth 41%19% iah ats ks et #re sondse gueh)that dhey gz digestible by humans and
ofRed MSAGEIB AN SRSspedfi€® il R sg&'ﬁ%dep?ncmag%ﬁl rCRA B, é%(len eight, nin,
sacchari des tha? have two or nore saccharides that’
teRaplgYsRe L Ve) Gt TRere Hagchariips paertad Bom anoagmenity mlléml @, polymenc form
sdleféte'd’ fom HatRat rhh'l%nos@%z&@mgs%5 glclaR¥RN oA RQbdel %‘ﬂfﬁose xylose mannose;
? gggrated ‘herein referéence, teaches t

ac@?y 3t %P%ng%@m%a%avwlwrw%an des fr om AI oe

vera, jn which the precipjitated, |yophilized
Frosigmeliailly Gepsysserlsmentedd tha pessent diventiony may st Provideioip. extended or

mBEASdRIBsdXBfm &l¥Ghélude] BE., L%&hﬁﬁ@éeﬁt R Qﬁb%{ lgdeBoCdbbse; 0.1-1 %
be |solated froma varlety of plant and ani mal

rhagpesee 8:1-205 7t Hehipasesahd-28i éo%lwéadm%rleiqw% ealadtesei Oy Yasticose; 0-5%

x3eke] @y%nlﬁan!nﬁﬁ b angychral A s Ch ey, éé@a%tu?c{ J:Q:?d and O 5% glucuronic
present invention, and even isol ating speC|%

addbngt hs or conbi nati ons t her eof may be obtalned by,
e.g., hydrolyzing the | ong-chai n pol ysaccharides, bul k
i sol ation of specific | engths of |ongchain
pol ysacchari des, polynerizing |onger |ong-chain
pol ysacchari des, selecting conbinations of shorter
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and | onger |ong-chain polysaccharides, separating the

| ong- chai n pol ysacchari des by, e.g., electroporation,
wWORLG/11248RC, si ze- excl usion, size-exclusion PCT/US2006/007699

chromat ogr aphy, precipitation and the |ike. As used

herein, the term "nodified refase” is used herein is

escr, ofi,le effe "
Aol RLAERETE, To SRS ALALL 60 GpRLIRE pBHANEIG o wed
d&ﬁ:f ibx themj@dlnp ef $ag¢j1adqles thatrbavedeb bnmadrelserchirilenthabet capable of intrachain
our s .

hggtlg Ln lﬁﬁ or mJ i % I,I]I{J‘ gg‘l i)?]tgnt I\fdeélg?] §35:,:: \r/eé vtant gonmns incorporated herein

bMtrafefqne@ teaghesatbe mﬁgbdfab%mbeordef longdha‘inu polysaocimtitias faem Aloe vera, in
f rcent
AR e EAR R v EEte gt pBELEERbe Yy Bbn'2)S ahout0.000 monomers
PGIVG]WHS Hbe rlsng-mml folyseccharidensan haysokteslofrye aeveaietyabfeﬂlant and animal
I t.he tie

sS U%J 25 5\%161% %}? élFEggogédgaglte QCLAH%Q atid éu% 1n%t11§ ‘?ong cﬂam Sgolysacchandes of the
PrRSes Anvisrticabanslr Etyeldlwiytmgh?eecaﬁn ¢h‘s11IL lenggtrsion aembioadiohs thdreof may be obtained

e forng. . g dily b

é ﬁ}?lrr]ﬁgzﬁl?ggglg lﬁfgmﬁ?ﬂ?&g@%%@gﬁ% ?@9 1soﬁa§10n o sp2 Sé)e%/lﬁc pen%gs of longchain

Pplﬂseﬁfdlaﬁdﬁh polgmeidinglavger fimgehiin pelytdcetesidest eelastihgy cantgnations of shorter
aﬁdmlt)h Enfoﬁ%hﬁaﬁg q?g&ac%ﬁan%@ y;e‘bll}gtu rtlga-e 1&{@%%%111 gglgsagﬁhandes by, e.g.,

depen |ng pon t i ce’of ~coati ef I al
elegtzanioratior, HIPEIch BREC, Hxeagrolusion, cﬁzefmduﬁ«vm citroroaiegraghat precipitation and the
iRe¢ made to the | ong-chain polysaccharides include,

e.g., changing the types or conposition of saccharides

Asrhséd']ﬁerelﬁ @z EhRi < “hod f SAELRDAL uqa? ir&E ?ﬁe'a‘ St;(IL escnlhe a release profile to

nodi fyi ng (organically or chem ca
cHect dglavesy o hapirigierplly estigetive syt eft 4 gmt)lent toyelr @l y;gq:ndgd penod of time,

d&flﬁﬁd heRg S IB@th st 8651%1‘}1%{%@ %ﬁdjﬁ)% t ZS I42('5 %g)rtnrb?e é]o%p@usﬁg%enformulatlon of

| ysaccharid g@l ymeri zin l ong-
ﬂmrvgr&ee\waﬁaqnd é\§0dl release FT@Y@ mb¢ deﬁne@ ﬁslcmnaklh ay thereleasecbf over 80 to

94) Bod&t (‘%9 Bgthe rf'lﬁfrfantpa@ey &gﬁﬁrﬂf‘é and %‘rﬁ{ §t4 %y eb 8 hours Modified

on -chai n sacch ar ectfo ora
reﬂrraﬁfenawiﬁ@e @a coRe makihe fhe reirizol avkibblesth G pationt or SubJ ect regardless of

uftBEO AR ARRYs mBY ﬁ&}ep bé abdofifad %erhé grﬁmlal' KQarj olﬁ%“nﬁﬁgﬁﬁ release dosage

rel ease formul ations e prepared and delivere
forma may bp dgsignet §eaééicbmnq aftekill intrige ﬁeclgeqdémm tp achieve delivery to both

Hersglil %@I@Ar NLest t
il HESs 0 16 AP 300 g . v
upep ﬂtl%l@@e REepaieematpdrlnendior pesting tlicknese. Bxanelestof ordificatives that can be
m@dlee%? Ahe 'ldh\é%ﬂhhoﬁblﬁg%hgﬁieygiﬁﬁu&l Qe afan%ﬁéctﬂm*ﬂ%?tdr Ofdmposition of

one or nore€ nethod , t echni ues
Saeﬂeﬁflisarl therleneoehady Pohiseficharidas, |cqulcaé1m@wsfmnat(¢re¢mcally or chemically) the

siBAGH6aH 0 eheaRE iR (d K eac@t?fanglﬁ L]l?}lﬁl'd'fﬁhﬁghtﬁe [o%g RBEAf pglgsatéh%ndes sizing

nutrient, e.g., a capsulé

tlgo}ﬁngﬁgam Epglﬁﬁp@@néﬁs d@bg@ﬁr@glg &@[ggrd dongwhaim polysaccharldes selecting
conf@ehion &f BRMYTBLA C}on%%xidﬂﬁ %ﬁa@%lfs%ﬁlbﬁ@%' gé}ﬁf)atmg the long-chain

thereof. The coatin t hi ckness, etc
polysaeaharides o by, st i clesfienoraiionk nBRC, s JELE. hatizepraelusion,  size-exclusion
cHrJ)'}ﬁaté‘é}EﬂHyepl%Qiﬁftdtﬁg HP8% AR ﬁktérﬁi@!i \fﬁedbg f&ﬂlﬁlatl ns, may be prepared and
astrointestinal fluids at bel ow a % c?’
V%‘§‘6F%até?leﬁﬂlsa*'ﬁ?ﬂmpllgleéﬁﬁsoa@@@@ralmrmlﬁe%m lntth%lower intestinal

trdc® inldte d4th1'th tHaPRBch %o@lﬁflﬁg lbééﬁ a@c@ﬂlﬁmhed Lf%héf? ﬁ%ﬂi l%:?n no modified release

define the anmount that wll provid ene
aW’E?PP’PStl onal effect or response in a rramml For
exanp as nutritional response to vitamn- and

The lﬁe%e%ﬂ inyesiipm Y e UsRderlone\pr 4 pyinlrasion svithaank @5 moreomethod, techniques,
mEBRRITEE], dhem¥RIMR othet fro&RGHOH, &@ap@ﬁlgﬁﬁsﬁa@f?%ﬂgﬁh the hkg for delaying the

nutritionall y effective anpbunts of th
relgrsiert s ikient. ey 3 cappile pegst ictiePryever ialcotinge Exetsple af kapsules include

anﬁiclal ARt Qa8e, %!ﬁﬂen@ ThiRRird Cahﬁ corbihATh g;‘eof M9 ’coétﬁ%'(&ﬁe, thickness, etc)
tamns, mnerals, carbohydrates, | pi ds and e’ Tirke
are known to affect physi ol ogi cal and cel | ul ar
functions. A nutritionally effective anmount of the
antl - OXI dants, saccharides, vitamns, mnerals and

o,
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conpositions disclosed herein are nutritionally
ef fective when they preserve and/or elevate the |evels
wohodcnessscritical nutrients in the diet of, ePgT/US2006/007699
human that seeks to nmaintain oy augment thelr diet for
these nutritional supplenents Thus mhlle one manmal
Yoo r
T PR BRI Sitls BLA Mt Rofir PSR RARE toos not disoive in e
g&ﬁwﬁ@tmﬁﬂmda fat pfébelme qlnuut B buhdoes dumehfaat plﬂ elrfuaf anrabbvd. €
of saccharides, vitamns and mnerals present in
f‘tﬁ ped thexgin ﬂléftﬁmednmhlﬂ}s effebtiva) gmounie iscisad td kiefme the amount that will
réVRde Beh Lecyl
Pé ! evean 2 enlétillﬁ d& éfgéﬁpglfr%n&gx %%ﬁzgﬂtap 6ﬁorg pYe aSfutritional response
torpyitanging @d metiabsanthéning diglety stgyplers@ms/mmgs ﬁ'gmbna:ﬂm@ltc alahynal, it should
e MRRILRBE &&aﬁﬁtb{{gnah{z e%gegt"ﬁg'_é%é&t 0&1@ exrltaﬁlﬁﬁcgnldv Shinerals will vary,

OXygen specl es
IRPPHNGly.  Jokewiss rihe dack eof amnescatikloanying ; acxsir efxlannmﬂ) gron iodine, vitamins,

n%féf&? ?g%@?%cﬁ:d?%sapﬁggﬁ%ﬂtt €1r1ke? erea gx?otv&lécxo)f(fg& hysm%) 1ca (f[cegular functions.
4 @B@W@ﬂ&tqffﬁteﬁ@p@mw@; of Myst dntixdxdtants.s saaclangm G'Itahllngl, minerals and other
c%ﬂdsﬁfbﬂs ek %e& ﬂ'&clﬁl 10n£1§) eé%el(‘ %e‘%vh(ell lt}f%g Ere(s?rve an%hor Blegate the levels

drophobi c antlox
og ]ahe 19:?5 mifrienty irathe d@wpfd ant ghur@natthlse@:s &f mhinfaincbr augment their diet for

t1Rd 'n%'ugl@amﬁ ﬁl&ﬁéﬂﬂge'Thgytwﬁ[e ol nnm tn?aqr }egmre a particular profile of
carotenoi d ? teln, zeaxanthin

sgp.cha,n)dpq d;q‘.gmmﬁ |an(? mnyegajrp eweent i dedimed emeuntsamdother mammal may require the
sQn@@aﬁ't%ﬁtPﬁ)oﬁlew &:Iahzﬁfd@ k’f? Ilse dlnﬂnér!llg?l%gern?mldg%r%t defined amounts.

conpart nent, tocop er

AR UEQCRREE rtﬁg angoﬁ@a‘ﬁ?ﬂ@ﬁzfsocl) ’an}aﬂl?leglﬁe El'@{: 9&%@ e%r%@ﬂhg Bxidation of an

are |located in the interface o
Oélﬁaahlgltqrgf@n@fge%l@ gAnt1q;<pqaatmagt hy: sp@[enmm b1oh1gd:aﬂ3eummyﬂant reactive free

Ripdal¥i o 3{1R) e@&ﬂz fRlseh ObYPAKNO '
' ugrcetln “Exan g% ok&gﬁﬁégugyaﬁqy ?iggﬁ?gyfﬁm?ﬁ%émmmwnﬂnezmd
al&fa%yba P@Vﬁﬁlngloixmepeféldl% forggien or eatalgtichlinednvettipgdhd freezradical or other
rJa@cNe‘ﬂ OXy h%ﬁl@@%@ﬁ&% Cieé%ﬁ{ledspecﬂslg | %.nﬁgilgﬂngsng‘c ngteﬁeraa)ly divided into two

oxi di zed form "al | ant oi n, [1Tru

classesantlh lipid réirobilisr ox dl.‘/d@p@bp“dl sasREdolts andci)asqueous (lipophobic or

hRSal) Qﬁtmxi@f@h’cﬁ: thb%f)‘fe *Mgﬁd %ﬁﬁdxmahﬁé il él% Nt are not limited to, carotenoids
phOSphO|IpI nbranes, isoflavones an procyanlcfn

(8. dbtﬁwo%ﬁawﬂgw wtipgathing bycensne etdarpgpnerad Pedarpidnele which are located in

He @68 Bpi@fcom: r ! ! L -
ttehe dﬁ(lillg gﬁ Eéé‘frgllﬁ‘églg ﬁ%gﬁpﬁgﬁgge %a‘i/g%:ﬂlﬁﬁ @qmoc Ql%i: %tXcdpﬁerol and &

tocpphgroBwiTiekRate-1psptsd 1 thedyterface |96 thy rhpid @mpelam@ntmd w@tmpsis (e.g., vitamin
ANRES 8 rbtﬂ@'l F)ﬁﬁrﬁt]aﬁé) M fﬂi&%ﬁ&ife' 138 phdB1se g%eﬁﬁerﬁ%m ARxamples of aqueous

ar&’@%“ggrg%\lrﬂ%é‘h%ué aig|not iltnﬁs‘i tmgﬁggce%;iigms pradizedgforng “dehydroascorbic
adi®” @ed acfdlfnd% b%tzb@fbnjﬁY‘aﬁalﬂ%lrpalglfnlugw Qf)ulfﬁmég@ (ﬁta‘hﬂﬁi EGRY water-soluble

ébnerall when anti oxi dants are adde
ols sugh aw¢ateching)| vdidichavehigle affinity F?ethanwnhohmd raemhr@@s isoflavones
amﬁﬁh@ﬁmdm§uch as superoxi de, or a non-radical reactive
oxygen species, such as hydrogen peroxide, may be seen

Al ddninf21y5 ad¥B | Reth SOl Qfe%gtlﬁ@ b rélat%'ml/&s Hf"bﬁfg%ﬁ ek d ghd anti-oxidant
the antioxidant (i.e., control sa . However, thes

caparihy 1% %gqq&pgwﬁ]oﬁlpsp&anqe@pmrﬁ@ assay. In known ORAC—type assays,

tha Aiktl-@Ad e RIS @Eﬂéﬁsﬂédﬂn@fbcﬂ}nﬁ}eﬁl&ﬁ%‘l@’ t:ﬁe (ei?eog of an oxygen adical on, e.g., a
fl uorescej oerythrin (b-P c.) measul J

flygrespent ﬂreotla%rsqmt@bls ipolasgle, thpfemayt qf@aﬁy r@r b@ héOCPdaf@Tgétafor e¥idation by the

paktitRlat Rk @IABELGH.Y deferdily, Win LRfidxEGhis Ok Q&de&q rt?slt %Lrhﬁﬁg, a detectable
| evel, gé oxi dants and ‘anti - oxi dants. Controls for '

depiressdn Bg amgunt of o irgvgdialcwple tepaesidm ot ofongrgiga reactive oxygen species,
sublagy Bako B&Bﬁﬁ@ rn%y%@emﬁ"éﬁb At #Jleo&nﬁ;ﬂfgdswﬁqj@gan%eeuntreated with the

used as_standards
anﬂ%@ﬁﬂﬁé@e F(Hltro{ srewricdr Hpwevep dhepeigiflisst methexisencsntmhe change in antioxidant
nol ecul es contai ning at | east one unpaired el ectron.
Most nol ecul es contain even nunbers of electrons, and
thelr coval ent bonds nornally |nclude shared electron

-~ o o " o o o o,
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are highly reactive and usually short-lived. Free

radi cal s conbine with one another or with atons that’
wobave/uzgsai red el ectrons. In reactions wth i nPa@Tius2006/007699

nol ecules, free radicals try t{p conplete their own

el ectronic structure, generating new radicals, which

sgaQuso()mt & rrﬁ&ﬁﬁadlg\zt @: go t H&cﬁe&@ Leg é’l(};lY% orx{h?i’ilt gri%) etcé\lg measured with the

reaction. Free di Al ain'r
asauption that thy effarpefithetadical on dedoteposliay br twe rdlsbsna tegelative level of

) , h _
c%%)dg@ﬂs Qﬁd Eﬁlﬂg;ggﬂ fsU f@aﬂ@g%} _Qo;lsya(}? }ezl%'i){vg QPncleFt(r)a{rtlogs of oxygen radical

,  OXI ree radicals are’responsib
agpereiges and kepwasntieidants that anealwlamr@t anfl M@Idtaﬁ stamridrds doritlzd sagples.
radiation all generate free radicals. Free radicals
Ay usedybareindthe i Sfree radiedh tﬁé@ry toghéleaies gbnteining at legst one unpaired electron.
M %%ﬁl@ﬂonﬁﬂl e%éﬁ:ﬁﬁﬁbepsf eleEifors aagh %Ersco(‘;a%ht Bk ﬁﬂ%‘laml include shared
he nat ur protective enzynEs 'such as super oxi
eéﬁcg@mpaa@e Clesxagel cd'such bonds produsks thesseparkiedise radifatsabash with an unpaired
eRddfr r
(EO «gh @12 |a§1w(£§totg %)%‘L%ﬁfe@g e%g I(SI)E%F%CQ%Q% ﬂ%%eo‘%&?ﬂégﬁgr cll*xarged or neutral,
a(ﬁchl;hly rﬁ?alCtiYecanéms yrsheft-bedd. (Hxe) radlpés oouybing with oa¢ another or with atoms
tﬂM@ u@%&&ﬁé&r&ﬁs’ i réam V)lthc tbrﬁolla&lll ' &e a@%ﬁ? try to complete their
I pid or aqueous conpartnments t1 oxi J%nt nu nt s
O(WQ efgctronj¢ stEMiuERs sChertids W wdicels, whigh geoinytp eaptoig) othaymolecules creating
ar ke ?eaEtlﬂﬁs eFf%UI@&EaQI chﬁﬁ‘i féﬁ&l%n!‘ Gl % ic 4'1]? ﬂg;r ﬁgrﬁ in decomposition of
‘I'tpid conmpartnent” ers to conpounds th
selpenpes 2 rhighcipaipretures rgd Haipalyateriptani dinHyelbodyarobidived divel radicals are
rés'ﬂ@ﬂsfbléj &yl &éﬁfa}gé’ ?1§'su uﬁgatagl‘ufaalgfe?{I Ii ﬁ‘t' QELL il z‘fx%’] padfatlon all generate free

am nes, am no al CO ol s ah
%rfrpq piligals preceprteted ag ¢ yecg@daaseffefcapﬁc,omdatwe metabohsm An excess of

R eRRAR! c'aﬁ’ b8 wheth ShhfSal rgb@&ﬁ@gﬂi%s s%@)ﬁg‘%}lﬁp&ﬂe dismutase, catalase,

fat-sol uble vitamns.
apd parexifased Hreer gdicale S'gthﬁ@ ﬁé’drogﬁep@mﬁﬁ @'Izpiz)p hgidrox dactlwé (HO), singlet

oﬁﬁépl &%), | éuBérgﬁde Qan radgc'él %y)c %fthg 6Rid0 rr:%dflc%f %1\1@5‘%59&% tadical (ROO),

atty acid esters gl ycerdl, waxes
P@@F@Ft@t%@rﬂ%bﬂfﬁh@ Fil eitherothe ligidaerchageoss ewdwrfmmh asntioxidant nutrients

(EH iR R ©hndd) b1 EHER %Bg%ﬂénolsﬁﬁﬁq)}eﬁﬁ%e (ﬁe@é gg.cishcl ude,

e.g., phosphatides or osphol i'pi ds ( phosphor ous

AGQBdaeRi) he! ﬁhﬁi‘séj@ﬁpid GRnbA fferd ﬁ%&ﬁg\}ﬁqg ﬁl‘éﬁlave cycllc or acyclic long-
cont ai ni n sphi ngol i pi ds” (sphi ngosi e

chayn eliphstic gﬁ’th‘iﬁrla@? ’an%heyséqglvht@fe@ fich tap dattyerodsy p]cphoép amines, amino

alcBikIH ERS alddityeOr FhAbzdnlE &H}Qﬁhaﬁﬁ&’ss inclhiB€ fzgtﬁfr 5@1&55 fats, phospholipids,
descr i.ptive rather than a chem cal nanme such

sigiouSetirPsEroidsar bishyet B-eolubly pitaing. nRdmedépidsroey yeagogorally classified into

tvkd g@ups, ﬁfets%ﬁ e ‘Hfoldﬁ @ﬁd Yhe 26 E&x Ei‘@ﬁlls .y C@f'ggzlcéndeé bpf‘%ﬂtsda?ld o1ls fatty acid
S, cer ebr osi des, mﬁxes stero

esﬁtq:rs af gly(@my V@é‘?% Iﬁ’éqy acidregfers of lomg-chain ﬁP@@IS@aﬁ Stﬁ@ldé stichrag @holesterol and
el@f)st&lﬂ debinpiex 111de9 WeHhREE R a?h&?ﬁaﬂd@#%@%lﬁiﬂ;ﬁ@( kﬁl@gﬂh%us containing

sed herein, the term
hglfiﬁu §1YGP Ipids @carboh»@@aé% |°9’étﬁlyméhléﬂ1%d andy sphéteglipigs I(mh@a?sme containing
lipigg)r ocar bon chai ns. The hydrocarbon chains of fatty
acids vary in length and oxidation states. Generally,

Af aﬁddyhe%iﬂ dise Y @i Nadadds \tab ¥r fahﬁk@ﬁl@st&%é | PRk t@ﬁn % descriptive rather
at t rboxyl end), and a "tail" portion, which

thap e g ?H“ﬁ DR, SUGH6 OB lof FATPeb raten Finidkprlpdg W tats (ie., esters of fatty

adicﬁad’na‘-‘élﬁfefo‘é)t lif&dOfi.el 'ﬂﬁos&aﬁ&lfpﬁ/dsa@éréi)rosﬂég %Q@laﬁd s{e?Jlst Y.e., cholesterol,
aci ﬁ are corrponents of hospho l'i pi ds that includé
SIBPYrBy iLeRis R iberaHE of a§1dﬁta%nsthmm Bpchapiemy sech qs&u@wéaf@n As used

h@EILr 6% teﬂﬁ' eﬁ‘%ﬁduﬁ’s ref@E thOf gFJuEn&PQrgt ' ﬁQatfi\%Iy 'cﬁhléetae generally linear

bl oodst r used herein e term "phosphol i pi d

hydgqoarben o al%yTbﬁr hydseeaionchaigy of &yt rasidsvaphisigpash ired oxidation states.
G@:ﬁekeﬂllyt hal dofas |hh'\gzea ﬁ&ga’h@@ﬁ%hé?@&i 1&h$g Oa{é #MERBoxyl end), and a “tail”

a fatty acid, an al coho
Pcmnfnp W%@%d‘g@%@éhe water sobpilie prd ophingthiq @ﬂmfeﬂﬁm olthe fatty acid. For
"fats" refers to any of the glyceryl esters of fatty
acids, e.g., the nonoacyl gl ycerol, diacylglycerol and
trlacylglycerol forns of fatty aC|ds Triglycerides

o " o,
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Monoacyl gl yceri des and di acyl gl ycerides are netabolic

i ntermedi ates in phospholipid synthesis, while
wonb@liyessi des formthe fat nol ecul es that arerPusa82006/007699

store chem cal energy in a water free, conpact state.

As used herein the term"fat-soluble vitam ns" refers

%Qgpl% rfgc{:yl' arclzo gﬂrﬁnﬁ %EH% é)ﬁos\f)hol \Prrc}sr%ﬁat 1nr3:&§lg %%lo\égctaﬁmenq]branes, as fats,

eesad tol Sf“é? @13)8)’ insidetcahs, At E;f traﬁsp@nng’lfatﬁnahﬁhld)ddetrdamk é\s used herein,
tﬁeﬁ%oﬁ)ﬁ[ﬂ%@* reFeFég Qlﬂ{ e%te?s ?&pﬁjornz acid thaél include at least one

activity
Offht‘:@l@mr&fe@kﬂryupamjfame&%i alll dcwliméand@asmwn@mfoa&ef

ant i oxi dant ab|I|ty arising fromthe |ipid conpartnent
Agfused Berpipl the tonmy ‘Wi dr Hatp'erafiers tohayphithes glydeay estonf fatty acids, e.g., the
nﬁ:ﬂBéc?fély@%f cﬁ'&&fg}éﬁér}{l arfdl t nﬁgﬂ% ﬂ?l%sl &Xfaﬁﬁg& s. Tﬁlglycendes refer to

capacity" are i nterc y and re
these gupleckien tthasf arameuthWdcémged\mnﬂu auyiredyr ihgdmphobicomes reduced molecules.

%H%@&?yc@ﬁ&ggainhr@& 1 Efcet?de§%i]§3ln%tab&fb fﬁtc‘e%ﬁ%cnﬁés' n phosgh%hpld synthesis,

hrase *total antioxidant activity
whle iréalycgrsas fomp s ﬁag/molaméesab@ohm meértg lseng embliop] emedgy in a water free,
obiRpRY sth@, tﬁﬂeusg@ Hﬁetﬂ@%no t@@l bixldant %?ér% jot ¥ g , common fat-soluble
arising fromboth the [] d an aqueous ons’ 67 a
VEHMHS @CluAs vijaraig (He (rsiinpl), { f@mphDa(se Vaqumd% (cholecalmferol)), Vitamin E,

VEHeRRAL LAERL jikd ef ers the portion of a fluid sanple that
does not interact with the |lipid conmpartnment. The

ARQHED USrenO maﬁﬁrgg%mhpidnﬂtﬁigﬁac‘nt bic%fegﬂ' & ‘flilpiab ﬁ)@ﬁ%teﬁpacny are used

such as_bi ood, @P asima, serum fec Spl na
intqrehiaggealmanst TRfer fqithe, Meatuesmeant tof aantipidand auﬂymmgcfrom the lipid
cé&ﬁé‘rﬂwﬁ‘ﬂq& a§¥a‘ﬂ%“fé aJAs Eéeﬁ'h@relﬂ: Qﬁe ]ﬁ?f%@p‘la@:eoﬁsh&tl@ﬂh'ﬁl? Ytivity” or “aqueous
npartnment o | uid sanpl e such serum nmay
alrtwes}delaéamty oﬁpylse%@terqh@nge@blqo ard Tebn to Mgt measkraiend of nt@xidant ability
all?sln%oﬁlorﬁ e Kkﬁ@&s%lnﬁ%ﬁﬁ’en% 8r lezgﬁplémgs'u% LRALA gﬁgset QOtal antioxidant
remove t I's and cl ottlng enents ut al
agiviET o 6%’0%16&@@15 ChPagisy” 35p vted intsrchangeably andotefer o dndneasurement of
arfloRfabit iaBFity Afnks PO RS thehl M%ﬁaqu@dﬁ@bl)m@ﬁ@df@ts lgs and

nutritive organi c mat erials, such as am no aci

AgLs0SRIn, Hﬁ%%@ £usdb SSANGRRNS Y&bs AR AW fluid sample that does not
chl oride, su|fates, phosphates, caIC|u Fota33|um
u

infgrach Wb Hig] @Ki SPRPABEFTimIDG aHeoHs, coglpﬁanenawe Hesdyiplogieriinid samples such

asHIBBANbiasrRe, siadt Rcddl QAL Spindd YRl Afinibfi&Auid Unleftidg 'ﬂqld lymphatic fluid
xant hi ne creatlnlne creatine, bile pignents and

andypevvial luidh o Fer sramplanthe AeucoBt coppsement fie Hwid sayrje suchneg serum may
1n61aﬂcb(ﬂﬂt 619 Xhé thufﬁ rﬂ‘ldnUtth seaﬁéﬁyblaidsﬂasbﬁeeﬁ\ allowed to clot and is

Eﬁ%ﬁloglcal EE for exanple, chem ca

CGPH 4P iToALYe 185 ardicrlls aheleteng ielsments.obut adse pihs seupeunds such as:

pr@ﬁﬂlsCeg WQJIBuﬁmP 0@ WedbBlinsAdntitakds NG, g Jn?cfums of nutritive organic
refers to a_liquid or fluid biological

m%%%? Suchys amingyeiqg apgd él“%f(fﬁc‘é‘l’rg%”awbétalil‘ﬁs Wﬁ"g @ sqdiusp chloride, sulfates,

pHodshatea)| Galcamd) pJofsGan it iRflaty Sthilfhedudh B8ink 344 3hd iron; small amounts of

ener tor ., a_ lipophilic free radical generator

ﬁ&éﬁ?Wﬁ@’

Fe %Fﬁ We@ldr &él‘i‘t@aﬁ GaHeingt Beafing hie pigmepis and ammonia;
and@ﬁa@&ztrﬁﬁntﬁif Bked SR (1 cB8bLabRAle. i ARl ﬁﬂ‘%l&flay also be a non-
the present_inventio |oIo i cal sanples inclu

b1<é10@10 sgp]e}s,cfor Eqajgglﬁache@@p rixt@m, éyntlﬁﬁcrqampepsptmng or food products and
cosfétitehrodoR] otic fluid, interstital fluid, and synovia
fluid. Solid biological sanpl es include, e.g., a

Ad issé lli&em?ﬁhb |téim “hysiererefert! oW Ruidf drRsh GilobRal SQI%#)IIS or a solid biological
er n%t Qr _even port 1 ONns (Or extracts tissue

sogple g Piflee apdhcckggn pe BYRCRISEE 4 fess radieal a%sator (e-g., a lipophilic free

ramm chicadtedirca |hy&@ﬁﬂii1@§eesﬂd&ibal %%néﬂat&lj‘%ﬁ SRl beRletttd Qﬁng the (ORAC(0))
ynthetic conp05|t|on used herein,

and f
defeffiorand mefhodtq f{he RREREIRyPRtioRn éwlwé:ea@)plesm@me B hlmsl plasma, serum,
sane val ue, which is neasured by equival ence to
m cro-nol es of Trolox(r) per gramor milliliter. A
negati ve val ue ORAC(0) reflects |less radical quenching
act|V|ty than obtalned mnth a blank mhlch |nd|cates

1. i o o " oy
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pronotes oxidation, rather than acting as an
anti oxi dant. As used herein, the phrases "radical
wgoenmyiatss” or “"radical initiator"™ are used PCT/US2006/007699
i nterchangeably and refer to agent, conpound or
nol ecul e that produces free radicals. The radica
BRbET il flukd, GRRAPAEN e HLFIQ dﬁ&&ké’t‘i?al ffﬁlﬁie aB@%&@ aP ﬁﬁ}d 8S0lid biological
measured | evél, for exanpl e I"evél
SARPIPDRFEM £8-» B1tiswgi @fls distve culmq: @accbwﬂs,ceaﬁ Smmtretaatsi or even portions (or

Mrddy) b gsshit 62 cefll‘%ﬁbtge@l % hé %nﬁr Qf?b‘l@% ﬁ?ﬂ%y Bé}pi)lglogircal samples such as a

det ect abl e outE les o enerato
CP?%EIF%Jdélutl%ﬂa gynt ahig Gomﬂ@ﬁlt@al angefned- afsﬁ) psed hageing hedergns “relative ORAC(0)”

aﬁ@ FPRULHS)” tbRE tPHRAUME V%lufel %lcﬁ)fls fxr[egﬁlrefdag} Q@JI%I&EG % micro-moles of

known constant rate. n’p es of azo ra
”@@lﬁ@ ReTozram jop ailligiter. é Regative value ORAC(0) reﬂects less radical quenching activity

tl?an%btaﬂfe@ %ﬁl(e{’rbﬁﬁé RaxH 11?(11(92&6‘3"[@%%&11%9%1@5 oﬂ' Lgebo®lant, 1. e., an agent that
(Me 2,2' -azobis(2,4- dimnet nltrlf
P(%HWN)OdeaZ%L pithsr fhap aﬁﬁmg pracantipedang 2' - az obl s

met hyl proprionate) (DAMP), and
Ag Lged boreini the phrasasi ‘e dﬁ:@bgf@s@ﬁ)@) or “radical initiator” are used interchangeably and
r&‘etao 2R ER0I, §$Iﬁ%&§d Hﬁh@])é&u‘l@thét'ﬂr&h%@églffe@ Talicals. The raglcal r‘{;gnerator is capable

) pr apane] di hydr ochl ori de, ‘i ron, ascorbic aci
ﬁ@f%l}wm%; free radichlsch MeTsEon levieh or exabiple; bt a fleveb piswhigh antioxidants or

oRiAMzablé WARBtoRY SR Mt Hot WTtH@hetf?aQr}acﬁéé@ 18 plodhRC Iggagﬁ'ablﬁ gde'tectable output.
fish, manmal s, birds, 1nsects an

Expraplpy P%raés@ahgffnée?qrﬁ inclide: e sustnEdicabeerewtran yhidharessmpounds that

pEJAGEE AFuxCITIHED BAZBR St @%ﬂtﬁﬁi‘caﬁpﬁé BOhpIRBKEY 1SRES g&érators include,
farmani mal s such as cattle, sheep, pigs, goats an

°ifor sed? HORECrPethomviiignediybplcrnitilsys aMEQCAMYN),  2,2-azobis(2,4-
din@éﬂ@ﬂﬁleﬁfnfﬁn&m (Amiva)) %lﬂi’sdl's&ﬁt)fhﬁﬁii@@bsz -%&UBEE (@%éﬁﬁﬁopnonate) (DAMP),

ts and qui nea pi ,,.and t he term does
note a g%??‘g’tﬂ'@ramé‘b‘éo%‘?l’a%@x Thus Zé’d@mbl%éﬁ-methyl -2-imidazolin-2

yl)ﬁ‘éﬁ&h&]&l@&ﬂéblﬁ@ﬁ&; ir@S aWBhvic AR h8ldesons Whet her nal e or
femal e, are i ntended to be covered. As used her ei n,

Al Rigedptiti i ahe FduBRct” 26tbigab aRs BARE @Fg@ﬁsﬁ' SIBE A8 su'bj%gteihc?ludes e.g., fish,
to a patj&éqglcal condition_of fromthe production of

TR 1g5isf ety andi W like. Alpegidie pxpraples Holugpiebumsnsn non-human

pmfnéte@sdcﬁdils GRImpAs£eE bixd 6Merdi J)%Q lAE monkd}C fﬁéQ§§ farm ammals such as cattle,
at hol ogi cal where danage fromfree radi cals

tate
shegm i ppis and %orfeﬁ ogggtf?dp%pal%euch Redags ardeats; leberatary agmals including
rofdbgs @ich aﬁﬁﬁb NS bﬁcﬁ@dlﬁlﬁ s, Ahdfileite! adk fedth db&HoPidnBie a particular age or

seX} a‘glést, ﬁc?ui ? Xl?ona: %&;@c SC&V@ ?etusw%et@gir%%%&r&?xglg:a,@re intended to be

c@ébe@Wn to produce a detectable benefit by decreasing
synptons, increasing survival, or providing other

Adl etedciesdi, @he plirieCailee hanel his&cvht&l @f(s@{i&@tréfl&g Ol pathologlcal condition of
es of

vent at hol ogj cal at e
TR T T N T A
dis@ddre Eﬁcmdémﬂ’fofdgﬁhDﬂatéd’\w&U%/ danhddt rdMRdOhFicA S3@fRfes to the pathology

emat 0Si S, ocardi al infarction
SR R R R e RS i A N a—
scevenpdt’ (S gd itOpifetal, AtfaiidiB)Re cahlS@ASLS SOD, gatalaé'elj‘ QbR & produce a
di.abet es cat ar act fornatlon -rel ate

icleBlegrd Befisratipg nmeignh TR Y ke GOV qHh dEectable linical

beasfith yis fectiga ok rpréilehﬁrfgefhs pa@XlogRAl §R¥I Chlayhpled FPAShadical disorders
is and_radiation SICEHGSS

% g |red c%]IW%PopIﬁ%
ingladey PRt R p! Limiffd tootspemiR FeReifisipR iWppye éflammatosy éls%aée% fstemic lupus
erytﬁMﬁdtosﬁH‘, ntl@s@gel ﬂﬁé}&me&r@& Qéﬁ}h%@l@ HefrRfhdRAbfiRdl SotdNtrfima, Crohn’s

ect The ] evel ends on how f ast
i A RS ARG 6 <P EOC, S W igherep iacast formation, age-roated
madiRE tdegeat@torh) YA I¥ih &%l gisdatess &ﬁﬁltly\ﬁénll h§%ﬁhht%a§n%: lcbr8Noxygen toxicity,
use rein e term

d. of repair,
nw@aiﬁ ﬁ?‘?(?]ﬁedcﬁ aPQﬂ’é‘i?}séPAgradﬁlgorf BFEE¥d to oxidative state
and oxidative stress are used interchangeably and
refer to a change in the antioxidant activity of a
sanple The change |n OX|dat|ve state can be an

o

o o o, o



10

15

20

25

30

35

known nornmal val ue. For exanple, an increase or
decrease of antioxidant activity in the |lipid
woanpantssent of a sanple, the agueous conpart mear/uskooa007699
sanple, or in both the lipid d aqueous conpart nment
of the sanple. As used herein, the tepn
APRad HBEHUink ¢l xRGHRRLRRY ?efér%lté thquvej dea %5 {pﬁ(ﬁh@edlb? oxygen free

used to describe those sa
radienlein @fsubjgein d heriseplcod |daq11@39g1¢9m1ds oB bow éa@r eeaqitme oy¥gen ispecies are created
280 tHeh itkliitddG At REIARE a0 Ivell YR S0caR5h % Q\Q'Eéed%@k S As used herein, the
w thout undue”toxicity, irritation, g gl c réesponse
tef “gevaation’k eor aievigicd asormlateds de avxidafive fstate rasdsotiddive stress are used
11%@1@5%&@&%[}) skl flr 118 a Eiﬁﬁg&‘ﬂf? B4t dnﬁ@:hhéﬁt %Ql‘f\g@t &bé %alﬁﬁgt SThe change in
are well-known in the art (see
°é1datlveﬁtat@ﬁaa)r IPerieiltressl degehsen ele‘gatloq oy ¢epr¢selpwémtlox1dant activity from a
KBOWA 61 VAkOr BRF AkA5h18 eneintre Y d’retfeglre?sgc&) tléﬂﬂeh@k%tgnty in the lipid
salts may be prepared during the final isolation
comparicah Py ®prnge threaqenns @emaytrmmt phe sinmle 9r i potb the lipid and aqueous

cSRpRhfhebMhd¥mpracting a free base function with a
suitabl e organic acid. Representative acid addition

A5asdBhordifs k8 YhbrndlEutidfly a{c&éﬂaﬁoﬁ%aft’ o g@ﬁlﬁﬁ&ts is used to describe those

adi pat e, "al ginate, citrate, aspartate, benzoa

sylisribak s, %’E}PEPM@C afiseundfraadical JH@!&TW’étSéltab&@aﬁQth‘@rlatc@ or with the tissues
o RIS bnSIWECHRLAs wilh Gt HERB %x%ty,gﬂ&%oﬁﬁ@@ﬁ%oﬁse and the like and are
hem sul f at e, heptanoate, hexanoate, fumara
C?fg}lgﬁlﬁgﬁfeo\ﬁﬂbvereaqqgﬂﬂeo@p@tﬁﬁrgg ratigy ghemngqﬁug@ally acceptable salts are well-known
ir? they 6k Quaset Bars wif gL eed bis of AR 8lical %Eﬁ% 4 1h97r erelevant portions

mal eat e, met hane sul fonate, nicotinate, 2-nap
HSCBIIPP@F?Qtf@renbk}élr%fﬁféncebalsﬁit‘%bé@a‘éaéts mswche prapased faingh¢ &ingd,isolation and

pifiheN tRE RPRARISF iR iBTAtiSn oﬂeﬁﬁ’b@ﬁl%y rQJcﬂﬂé PRRL Base function with a
SUCC|nate tartrate, h|OC anat e,

siyfelie rganes agig c&e%f?ataéve pui grditen S%iiﬁllfl‘g}l@t buigprg not limited to acetate,

adiﬁzd@ cagnat, Coitrde HIPArate, FenAS! Gendide QUENTE WibuRh Rl ngyrate camphorate,
ups that are used as quaternizing agents Inclu

oty ?S‘&f%ﬁ‘iﬁ Aiglueenste, @H@?@%OSP@E%WMSW%WW&W Bm@npate fumarate,
hﬁdibdh[drﬁ@shyd@bﬁﬁ&&’@f’ny%@did@di HERd eﬂllbl?sluffé/ﬂateséff!oﬁﬁl(glﬁt%) lactate, maleate,

i me di et hyl , di butyl and di amyl fates
mrg;glﬁbe %l'lépaﬁe %op]aaé% 2(1@@]&twlene| sglfqar&ape Oﬁ%}q;tq: g}la&yqutogwdpectlnate persulfate, 3-
plﬁdh?l@fdpionﬁtmﬁérhtg Q)ivald@é’ %fﬂpﬂﬁ&e kil k£iesd, thl@try)iﬁa@é Fﬂésphate glutamate,
hal 1 des (benzyl enet hyl brom des) "and 't
biggy: %Feeg-tslr‘e%cﬁukfgnaf%wd vhseapeate mBry)Res %bq“swrrrﬁrogen-contalmng groups
thphae ﬁﬁB&EM;t qlﬁ@}dlzingagg%ﬁﬂatlﬁml& ﬁﬁdeﬁi aﬂtgildhatllu&n(xl&%{yﬁ Sethyl propyl, and butyl
inc |norgan|c acid % ay rochloric
°higR SLFHIOES S igdidesk %ﬂlﬁ}ll wlafes (iaetylptisdih érbiutyl ged diamyl sulfates);
loﬁgl-dheﬁlﬂ GHldRE QRBYIC 1aasl, ey rasyl %alsteﬁryﬁehlgmdegaﬁr@ﬂnfde@%& lodldes) arylalkyl
n|c acid and |tr|c acid. Basic addition sal
hlides (P! g rgJF 1 Brprmidesi i hetike ngearées fof Agifls that may be employed to

fohﬁ Phartiadutiadlg apdepiable Gait la@MtiSH saBink@X ind@Rbic %&Hsp Qlén U$drochloric acid,
cl osed her in with a suitable base such

h W&@l Pohagid angl phosRhere agid prd seh argamc a01ds as oxalic acid, maleic

ad) 3tid¥REEAtid &l ditic a6i6. Badb b&itoH Rlts EaldlBbePrephhelin situ during the final
or_.an or an|C prlnary, Secondary or tert|ar

lsaﬂﬁl%ang PRt epEaridint serpayndifislosed hesein with ad@tabmase such as the

hy@fcxidepéarbdnaie of HickBonatdd s a%ﬁnﬁh@&ﬁféal%c@ép@le‘ m&EL@liéh @'with ammonia
al kaline earth nmetals such as |ithium sodium

OT {8 BB PR Y| SEFARAILY (PR FHIERY amingn d’hawmwtie%HySaépetpéab&rﬁ@lts include, but

art Rt lithiked t8EhtiBRNa8ed ¢n AkAL AEBRIY aRBFARUafth JEhIATIA s lithium, sodium,
cat.i ons i.ncl udi ng ammoni um tetranethylannnnlu

POLASE P Bt AP BnTREAPTH 2L EAPEBHT td thellikeendytoaiotsrivaigmary ammonia

andll | iﬁ?ﬁlawo@fﬁﬁam HBfhdihg | GINOnAAIIO NetdFhethylammonium,  tetracthylammonium,
| ammoni um and et hyl ammoni um anong ot hers. Q her
m‘?’f{@g%’gl@ﬁt‘% ipet A BAP s HIRREY 1T RO, faeth Yl BmeR pEedistiiammonium,
of base addition salts include ethyl enedi am ne,
et hanol am ne, di et hanol am ne, piperidine, pi per azi ne
and the like. As used herein, the term"potentiate"
refers to one or nore agent that act dlrectly or

I . - Y "
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i nvention. One such potentiator is Vitamn C, which

may act to reactivate or recycle the anti oxidants and
woaysitizsBf have significant antioxidant acti vPCyusIine007699

pro- oxi dant properties of vitgmn C have been observed

in the presence of transition netals. O her

RO LR P AR ﬂon@ RitersO0RR '?%Jr@s‘éﬁthtWeto}‘gahgcalrﬂﬁge@ ugé?ttll%xatjhe formation of

extracts, such ape seed extract green t

baser addition splis élﬁ]@d% F&ld nedigmies etb@aolemm,bil@tb@omrwntplpendlne piperazine
afdMe Myt ageni ¢ activity in vitro and inhibited the

devel opnent of carcinogen-induced preneoplastic

As%bd) AreinNtht MG ARl atd O R to’%?le %P %re Eégﬁt tﬂtht %P Hir%ﬁ9 or indirectly to

enhace or, may evén synergize Wt purif
incEespe P gnhaned thedcvint of the dmpha)bupr %nd/os dwpnlélsc anfizeyidants of the present

ileRidnet ORe 3G SBtenBstot QW@J}&B% S\Vhléhs s 86 «Ja%gdn'(}ate top ?ecycle the anti-
ternB@%%Eyconutr|t|ona yconutr|ent refer

oxigAst 3 6 H arvesi gnificart ag akdcteity. dhe prr?gﬂdentsmg@rt@s of vitamin C

hﬁMaeﬁB@seﬁ%HQJ‘ﬁﬁ'ﬁ&&cb Bf Ralskiof nandk. a@ﬁeﬂﬁﬁ&ﬁ%syof afMi-oxidant activity
the bi ochem cal nt hesi s of various cl asses of

incBimPATUEA CXERstsa PRSFXS?F GreRe sepe| ket @ad gien teawyirase iy ene stydy, green tea

ekiibi®dSotehi a@ﬂtmﬁ?&%&ﬂfé Aiviky fﬂ'\ﬁ’t?o arfaQJiHMﬁed'tl{b cfe%lhprﬁé?lt Sieéal'cmogen-mduced
conmuni cati on (l. ., CYy t ok IneS gro aCtorS

PEsRepisis lesigheintthe al?%ﬁ‘P]e@Qﬂebr Ag cvely Qlﬁrpatep@ﬁfﬁorc@h?ﬂeloé |Hﬁlg even synergize
whitBCthe Phrifiédd B/ isSRRA1 dntiGx RS oA hat @Gl kdtirdeY, Qlfch Ca@'cfuercetm and mixed
menbranes (i.e., receptor sites, ion-transport
tCARASHRLY: s antlgenlc |dent|f|cat|on and the like). As
used hereln the te ph tonutritiqnal" or
smq?p( Beieiny th %,tﬁrms élty%qnugrl@o t oF ‘églycyngtyeﬁt’ﬁ gderta gomplex carbohydrates or

satehL21ae 6Ssiinpld rkdga@@ kit b8 sPhtR&Z8d i 8l 8d RFOFHES Sy thl‘ the biochemical
protect the plant's cells. Phytonutrients primari|

SYRAHFSTS 5 IR GLAREES Of PTG B s gAb W@@Pula%q@awfe.‘/alpe free in interstitial

céliuGe BRidk @ in 361 fo\ell YomnhiBSBof Rl CtbBes, SURH h&bks, etc ), or constitute
t hr %P di et ar suppl enentation, are f ound in natu
thﬁ| feutar senfiguration, gpmprisingdeci ofbighly AReHicapIpaylss aeittity ggell membranes

(iRN decktbi dites) Gork trHSHREChENETs CAA ST b @i RE Cand ik like).
manmal i an tissues, these nol ecul es, when supplied in

ATs heea:llheiem ahe tafb | ‘pRytbihtr@Wnhin &l %ytbhﬁnsﬂt’o GEYBIMtS hiitMrally synthesized

68 plgs Ilgﬁlgfl g@hwa’ia(n%/sslaé L%g)équugeéilt,tg cht:e%{ the p]la%’rrsrﬁ:ells pthé{Wputrlents primarily

hzﬁ»étahﬁ@li&anﬁ Hide-rddegab éﬂavdﬁéér ra@€ Wital di€robi@Aeht labthver; C TaAe eaiddcMles, supplied
r to phytochem t hat are Produced in plant

gl i o B S o ot i Bt P45y AR oo ety borgymtrated in seed
cqaet ol &Ulﬂh@ Qiséhemsﬁrrou@ﬂlﬂg tthatechaVia SRl Ofhese molecules, when

benefi cj health or therapeytic activity. Nbst her ba
S‘%Raﬂ,?f{ Q tb%ﬂlﬁb &7 HYE I PUBLA gaLf’F %ﬁ StEp AREHES e Riytiology in the
calur gévieedlitoymsf e when utlllzed in their nore

traditional manner in teas and poultices as a "folk

AﬁmﬁHddiel’ﬁﬂl, theooterh€pldnt @Rtad®rind O‘fletd:itlseﬁﬂ&ﬁ” aedlsar iﬂféﬁﬂlh&g@ably to refer to
ood sed, herein term "herb

health." As
A SR A0 A PP o Pt gt Tt Haf AL Db e, polar o
p@lbmfnvmﬂvehw infdethhtrheea @S dégded Etleaeficrdl theslBVE! tB&apeutic activity. Most

e, an en fi amage caysed_b e :
e oo B i e O Bt o o st e i vlized in o
msiei traditiohg ananaercin @ta3 shd poultcenhd & Hfodf edi¢ihal &bythé @RS of disease and

prglré]\(}tg(]lm; gog# F@Etm r.&] N g(iglﬁl ?lg’%ﬁ%{éa? el}%l%? ggc{nglﬁgé ?gtelntg r}e rrs] go substances

thatoksdve thieen amaﬁzaa dnake TRent6ra b odtyed aldfevere bldgdRAiskwt dnldecollagen fiber

di et ar enment of the inventiqn are avail able from
damage G S?fgﬁ‘{p EWg B SR TiPER asa‘?{!iﬁg‘ifﬂg’ﬁ & TeRtoraif insiypgqr and elasticity
wﬁsh Sffédtlibﬂy rédueSor efindiates wrinkies tsaggirfoll RgilerpigidrttGion @b Eeversal of other

HP starcp and ce) |l ul ose derivatives and natura

unﬁtﬁ%ﬁa eElshients of log coamelic BRI o e of t he nat ur al

sources include: (a) shrub or tree exudates which

contain acaci a, karaya, tragacanth, or ghatti; (b)

mari ne guns which include agar, algin, or carrageenan;

(c) seed guns which include guar, |ocust
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bean, or psyllium (d) plant extracts which contain
pectins or acetyl ated pol ymannose; (e) starch and
woebdolimse derivatives such as hetastarch, PCT/US2006/007699
car boxynet hyl cel | ul ose, ethyl ¢ellul ose, hydroxypropyl
met hyl cel | ul ose, nethyl cel | ul ose, oxidized cell ul ose;
l@ﬁ@afﬂoﬁfd?@és@hclﬁ%nvﬂﬁ@ 8P R Ble el‘fteafttﬁ@ﬁl%ent?&ﬁ%@m;llable from a wide

However’, it should be recogni ze t hat he COﬁpOSItIOﬂ
vaFiety o nptiab ARd BeHC sepreds e atedirybs, %@54 Plats. etgasty furigs molds, gums,
SO Gi8rclh LIRS ddrRStVeS SREGI N ENGAT R r@)@&ﬁc@g,esome of the natural
obt ai ned. The saccharides of the invention can
spHEFFoinelvden &) (shiab 05 tigp gradateg th:@-cogtﬁlg/a@acm karaya, tragacanth, or ghatti; (b)
PRy S8R RAchd8Sude TS ’al i @r 98%9&1515 1 @Ngee® gultnE' %vhwh include guar, locust

i nvention can contain e saccharides in

b STy IliEm; &) ipkehestiaets afhwh@pntﬁe PGB %ac%}aﬁpsl pomnan@pse () starch and

cklﬂlﬁ&seo(ﬁenlﬁﬁﬁ)é@ sO&t W§ %ta&gﬂéﬁ c @ﬁb(fx?ﬁleﬁl?@elﬁlﬁﬁg h %&1@8&10@@ dhydroxypropyl
t elr USGS Evease refer tO p Ication

Irpllulpss) exjidined ?;‘élﬂopqg aad Frﬁ@rgblplogtmseﬁhwh contain dextrans,

xB@cfuﬁi rHchyevEIe ft%ﬁ&ﬁ@ Be rebSgriR8 thab Bl %b sﬁtnﬁ dt Qﬁ Vent1on 1s not intended to
car bohydrafe" is used |nterchangea y with e

%Y the gourcefm yhigh ths dpspesdive carbphydaisnee ﬁbtmnqré an d
"sugar" the definitions of which are well known to
Tip é%féhgm plethe iinveptira entbedpundainighyrirsalenchelifios erdfor polysaccharides.
Thid, RRUGMpb&igors QFBRShienB8tScalfcohthif thdW8dhh#@R iR FHRir monomeric, oligomeric
i nt ended to include at |east two or npre essentia
andiprobmegie dormst Fanvdist of e wn setaigl toniees fonthe sacharides apdgheir uses, please
18RIt €.9. NPatee ApPlichioh NP NOs200007280; r&BHhObortions incorporated herein by
polysaccharldes e.g., a conposition containing gum
r?F%@?canth and guar gumwi || be considered as
cont ai_ni ng alacturonlc acid, sialic acid, mnnose and .
‘FSS@ R t I%héﬁ“@f Grohyslpaie ot 151l |ntighangeablynitht the ferms “saccharide,
“p(ﬂy’sfabdhbﬂlc&[” ‘giﬁ@&abdhaﬁdegla\'i@ Roudh@ R JefMmitRRS 81BAlch aRNRelf Rfbwn to those
SPﬁ%%H- t he amount of the resgectlve saccharides in
i

tl&agtr%f c BE’IHI Eteshemisiy. Adbepsh Q]eé;p]ﬁlpoqﬁﬁéls pkthginvention are intended

tdﬁn&lﬁ&ld’ £ 1aft tab ol Lol esicnBal fs@chERided, itdhdddbdndeed th thS@6khbuSdes can be in
tur of at [east two forms of tocopherol

Crl X
PR I’Pr’g’]ﬂfﬁ%laﬁ Qr Plecpharficp o8- AQEPPHHOD GpaiAine gum tragacanth and

gﬁe&tg&m ®ilBbe ¥ddsideréll 25 caminfb FARCLRERAREAY daBe a@l0mMnBRSand galactose.
and conblnatlons

E 3@ %elta %gnna tocotrlepols
& %% a?PPt{fﬁ]E“gt AEgERt gt pagiculas SgY it i ven dietpsy sppplgment, one can
c@trobthe bauit of the rdspuctiBe REchvtided M the BictahySsupplbmdtur e of at
| east two fornms of tocopherol selected trom al pha,
Ab @bedl, hethél, t, ter@iTe Iﬂlaﬁiiﬁioﬂa@ AR hes Mrms bMvial@ Bels used to describe a mixture

o OS] bt 8, B LR B8 L LGB, s, it

xgaﬁimamgmﬂ: Oqopliepdls, and JPhKf bt dofia @ld b@@ABA tdceRichas,Mad %mbmanons or

ai ned from V| TAECAPS, SA, S ai
AR TR TR e vyt M T
of Kakksakee ;forlnls)o,f tbddpheplagfeted ﬁG@\/illfﬂ(l(BEt)l felBDEMd bfnma tocopherol. In

QAvail able from ont ai ns
AR Pao Bt B MR FEBp e BINALY RS § BUGHEF Ep, beta,dela
anthgaimatoeohbiodi Madmixheencedi kbhe twedgatmhifei@miSE” T be obtained from

' f to herols ncluded_.in the
VERLECAY S Sttt RomstGRba e SBh £ Gitberbfbn (Gankakee, L), for
exthaipiy, rﬁi(D‘éITdI)‘P H’-BljllM ﬁ@coﬁrﬁn&BA@( @hll«ﬂﬂﬁ gr&ﬁldigﬂﬂs and contalns natural source
S or rrva ives.o to

det her

o PEh 3ot TedPhg oot K610ttt SO aHp G geseiabie oils. The

pz&ﬁc&ﬂﬁﬁlﬁxtuﬁtdfﬁ@b@er(ﬂy ﬁﬁlugaili i, thﬁrﬁe)gddéﬁﬁ&lp&itﬂoﬁ PN &8 dteBent invention is

0S te ui n r hal.ogenat e erivatives;

d ??@Egg §6P§%%§K fmgﬁﬂggﬁ$3?pgglm¢he i nventi on
enconpasses the use of vitanin E derivatives in which
substitutions, additions, and other alterations have
been made in the 6-chromanol ring and/or side chain,
with the proviso that the derivatives maintain

antioxidant activity of a vitamin E. For exanpl e,
tocopherols and thelr derlvatlves can vary by the

L ) o
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doubl e bonds and ot her substituents and variati ons on
the ring and side chain. An "alkyl" is a cyclic,
wonaerschedsor strai ght chain chem cal group contaraiSa®e/007699
only carbon and hydrogen, such,as nethyl, butyl, and
octyl. Al kyl groups can be either unsubstituted or
Si&{p ot &&Q&tﬁ@s M&)Ebpﬁ&@ls i ﬁarﬁqldpe%l&bagl?%% tablE silts such L as acetate, sulfate,

hal ogen, koxy, acyl oxy, am no oxy mer capt o

sy ymC@t#naE?e n«’ﬂsbphanﬁﬂekwhomh@spsqumne ber shalegepatesty dsrivatives; esters;
s%aé:i‘eE?stoHl%ﬁt i @t 119@ eTﬁér 1n?<|§1‘é’1§ﬁ @hco%%és%éat‘rﬂ glls:]es(;qy\f?ﬂaﬁlﬁl i:",¥1er1va ives in which

u
ﬁ@a&, 6&1%&80%1 oﬂm diterrtigng haveobesp eade it tI@aﬁnclw@nanol ring and/or side

cﬁﬁlﬁ S MtH Ghée grd%}éo GRAYI tHY %Eﬂl\%ﬂvés OmbifiGin” bt t%ﬂ%ﬁﬁ op 5 vitamin E. For
de chai n of various other nDletleS sSuc

eéwlau tapangersleyagd ihelinderivesijien cans vary by thendvroher pn@) @pﬁmmnu@f alkyl groups,
dE@Iﬂ@ BhRI th &ﬁér' le%Eiu\éﬁ§ a&ﬁfhm@lllo?@ oR e g% &’Mdé@ginf Mgdkyl" is a cyclic,
| engt h the side chain fromtha ?oun I n
bﬁ“ﬁlﬁf‘@t %rpﬁtrelght ehooprBical grosr epniziaing oplyerarbop @nd hydrogen, such as methyl,
WS, BRANECHHA TR QFARIELR e JREL Hﬁseabbgl tlgec? P s@bsBfitdf a(;vych one or more

in stereochen1stgéiand saturation o Sintherin
SBRSH{ER! o8- P 26N, kOB hACHOX YAEng, Bydipxyl.ceepapes; girboxy, or benzyl. Alkyl

R Gt by %&urateﬁ(ar YelidagaPd o Bﬁ’@&v sév8d] P&itpase Tg}ﬁcalg/ alkyl groups will

conj uqatlon of sugars or other noieties to
CERBIL 10P 8opivgnsst ol PIF 9.4 rbee étoms c Sl @cpm@tolmn be constructed by

b Rbh 1 A ARt kG of tshde Q:‘ﬁmﬁ fof ShES8 QRP MRfefie O sy as those containing
singl e tocopherol (e.g., +and - stereoisoners ?
Oéyqfﬁaflltr%ap%fwo@d/ of Riraspharydj Toserberol derivatives camalsa o ajde by modifying

tlQ:rleﬁEtPf Bﬂﬂh@ §1d@fcha§1§ Frbh ekt @bdnY 141} Rl%tdtﬁéal EOQ%QH)?SrSthS as alpha-, beta-, delta-
., al pha- plus ganmat ocophero

aﬁﬁl %%n@m-tqcmb@m | B‘?FOPI??E‘PI% @P@salqoweryaa QWPO@@EI@@W@FI@ wﬁauon of bonds in the

ﬂggaﬁ&hh@&uﬁﬁﬁﬁhﬁﬁldes it should be noted that other
saccharides, nutritional conpounds or biol ogically

Adiattiod 2 t&¥opheid Idbrivaf R OMAHSin B dRSs, 'cﬁpl!)é&g&fé b'y Qoﬁjﬁ'ﬁa’cmn of sugars or other
dietary sugplenent of the invention. Such

SRS LB MG URGRIEHE (EoGingoroirelsdrelipeibayt limitaton mixtures of

siehpisomnets bf £ihSle 10dbSRP (LA, GaHP Et@?éms&héﬁ‘ bt fpalt8&pRerol; (+/-) indicates a
her pal .extracts, plant parts er bal conponents,

TAFFNIETREUIS) O Mifusgss of ‘Fﬁ%@@alﬂm 1Histipgtoesprhersin &hd elhbamplus  gamma-
tdeepireded to the dietary supplenment of the invention,

or they can be provided separately to a nanmal belng

ARtloighi thé reedht rtventdh @hdkidés SHEPDOITBIRG. eldvel e@¥RIAPkRchaides, it should be
conutrjent contalnlng dosa

ecej v t he gl
&8‘5 ﬁh tocrt‘fr‘fir ﬁ@ccm{%g% g Hona ﬁ‘f?r%ﬂogleﬁswékl@ fogisally #5Hys et qoa}?punds may be
nichhd&i e dichey appemelt od tiedRwhade SIRE 30Rr h@fifdnal &%ﬂﬂounds include any

qpound can |nclége flavors, fillers, lubric
ORI fBPE 0 a]@ﬂ@m“tfr‘flﬁ psgoreq cnpleY Rlegt cxirgfis, herbal %ﬁa?twlant parts, herbal

cérhfvREnts Uﬁﬁnﬁ@nﬁoiﬂlﬁﬁﬁlli hgthedeagitlitidnall BorbgtRndsOEMbRLERA to the dietary
or adnkglstratlon of the .inventive dietary supplenent

SURPIeTSR QLHRE [GYSPEich OF TP RedATeflispRmaiRT e fout Wa@mﬂdﬁe@ﬁéﬁmmtﬂed the

dﬁﬁfgp@pplém&ns Fofextiifle,| aPéR0h kedbiving MRk Y cBAT Bt 06 tahiAE BEhage form of the
jtiona ound&W@F%ents or. ot her substances, can

EgBER fLs8 TBTEct P PRGN ALREB O, “PReer 7 epppi flosage form.  Inert

cdﬁq)buiads chh éndide SRMGrs, | 1166 11ibBiBanks) GhAHE SR NbiARpa re@&%ﬁént@ Nhrriers and/or
for directly and concur ntIy measuring t

otggryalg cpglaplgléifs tha% otﬁ E gallfn}, 0( strgponaof the inventive dietary

s@pmeﬁtl tAIDBf thB %chd)rﬂlﬁ'idﬂﬂ&ﬁltdhﬁﬁ@ diepelr @9!3‘1@1‘%& compositions of the invention,
dro |I|c ant|OX|d nts. The ferm "ORAC(0)"

ev&g é sgl I&tgm ng%fgla %ggqnﬁeoraq}hquspg,st@pes, can be obtalned directly

fré Mt IrS. «mmﬁyengh radicals by directly tracking
t he di sappearance of oxygen in an oxygen radica

Tiadgedept 1h@d’1ht161@ﬁ1@ﬁtl§s)én agsedtud 41 nﬁﬁgﬁo@%ﬂ ddreﬁf%gs?délrcﬁﬁc&%ﬂtﬂeﬁeasunng the
rrent | ndus

conte

e BTufe Sorehy EIUFMA OTPa I BRapEpoth hydrophobic andlor
neasur e ant|OX|dant capacity by indirectly neasuring
degradation of fluorescent em ssions of a fluorescent
conpound (fluoresceln or b phycoerythrln) upon

oy o - s
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anti oxi dants, but have limted effectiveness in
nmeasuri ng hydrophobi ¢ anti oxi dants or m xtures of
woyedreoptsBi ¢ and hydrophilic anti oxi dants. Fur POBUSDI0E/007699
unl i ke the known ORAC(fl) and,ORAC(b- PE) systems, the
ORAC(0) disclosed hereinis SU|tabIe for
yophilif 'aﬁt@&ﬁd&ﬁtsanﬁer@ﬂﬂf“@ﬁk@f@ngs it d%l&%scﬂé)ﬁé? ﬁmeasu the ability of
sensor. The systemis robust noug to even the
atewId s e feenelf radisale by Higestln Herkingdhe disprreansy mcmon an oxygen radical
b SR aFack a&ga ttﬂeomreeﬁ ashetl {; "B
Soiht P C y ? y %% §€§g ﬁ%gﬁ’tgﬁt if a Sfﬁfn le C(0)). Current

from i cal par at us.

ipdugiey |S@t1q1 a@ﬁy%\wcm‘&@%&C@D raad tORME(B-RIN dhgesure antioxidant capacity by
iARRA ARkl de ?&@atﬁﬂﬁ)@ b ent QmiMaRns &Sa ﬁilﬁ)pe%sfén? gomcﬁonﬁc?ﬁluorescem or
baS|c conponents detector system 1 ur d

Peghyeqerithuin) Agn exBestE {or 0vews tdicglyst "élmsq @ssayshivetk wal v hydrophilic
ath@Jaﬁ@ N8 Haf 1itnRe P Ei@ééh%eégaﬁl GheG @R} rh}?dro ol’éicdénﬁoﬁﬁzglts or mixtures of

mpl e control and data processing

}’é@@t’l&lﬂ"l@d LECS Oﬁlﬁll%%ﬁ'@éﬁa@% n@’@‘ihel]!@re \mhl@ﬁhﬁ lsnowri @W@l) and ORAC(p-
PP RY3MC @lel ORBC tcfﬂscfo@&i lﬁéréﬂl oy &ué%é tf&mnglﬁlhﬂ/c'aﬁonoﬁﬁ Rénufacturing as a
nore conduits 2 Fluid flow ng throu e one

dipppsable soRgen (Lbe Siamsis senysteapughdo ersh ngmtmbe wpnyfastuse of an office and even
aRBMY Sstet?for MhEdtatEBA ARG B oW ALA Gl ot & Mégfogfal samples.

under the control of the data processor system
OR8] APPhratdk. SRR 1§ 34‘1&:?&10%%? ah m(b(‘d} diret M?&ﬁ@n@%aratus 10. The
is directed into the detector 18, and after
appasty 10 has ag deniced ditea hysingemrongnty raalg@ctzesysrmel 2f # ﬂwdica; gystem 14 and
2B ipR¥eshdr FBYmAlSPhiRAa g@m%%nﬁ’écteﬁ@& ﬁro%ﬁla With Qéfb‘f\‘urg Fuidic and sample
that directed into transit throu fluidic system
cglgroég;mcb %grocwmgac”{hg,ﬁegyptob?ysﬁmeg% b?sean @xygen sensor 18, which is in fluid
cPhREStHoAE With ﬂﬁrﬂmcg@%lsteﬁhﬁl g l)ﬁbt érciﬁ’@re &éhdufs 30 eFluld flowing through the
fluidics system 14 w | general be prem xed o
OBG ST PIoBT 59@&1“ 48 if <9Pnt£f§lé Wiy onp T pREe gigtves ﬁ%,ewhﬁcb mnay be manually

OB 1BERRY R uhder HICLHEAS 'of WRIIRE prodessét sy&&th 16 21dGREHEE Blample 24 enters
ter:detergent m x, an oxygen radi cal generator

ﬂ&rﬁ%\@? vty And ’ér%fé‘fted @i the datﬁﬁornleﬁy apb afirydatd capturei i deliyered to waste

st@h@éfbsr T30 fRIGIQA sybtemda! h¥ef1¥o InBlulihEnd$YHER HREiSSE! 280Mat directed into
nﬁ_r 34. The choice of flujidics systemw || depend

tr@:‘?fltt ughipe pidigrsysiem sfby Puans; bhvagwan piky RESSER BB rPresyyized inert gas.

TW: bdlutfé)ﬁs Eavhe figdichQBRnOf4 Wikligkherdly YeRer@ikdd or ERR1iBARB) 8 for use with
re-m xed with the sane solution that is

be
G el e R ALY BRYGR N Serioe e SrTaes) obveir dsiereent mix, an

oRygen fadxkelgeRtratol)@n Bikidhiieh ERBANGE! andOnayBeatREES n‘ﬁ;ung )éh{egﬁﬁr 30 prior to
dgetect rs 18 for use with the present_ invention

e 0 B 2hyeea g o1 D SLemBie) ¥br HSChGor O ota Ml fepend on the exten

oﬂ@‘tcﬁﬁ‘dﬁzﬁioﬁﬁ@éﬂé& dr &Hé)h’@leﬁ‘s \iv1[l bk REovRT 1B IRRE 6f RNl A (RO € sample 24 may
wat er etergent npl es of di ssol ved oxygen

bg Brﬁg%lggcp Wil F}{dgd;éme olb‘uon tgfité%theg & @qhbgaéq the oxygen sensor 18 or may even be

pehgiRtd ditengismgRhamtebisd.ace pl asnon resonance, infrared,
capaci tance coupl ed, dye-coupled fiber optic or even

Ekanidssqresdysad dété’d@@ﬂSSﬁflﬁwﬁlth ke S8RnS PR&toh Gvig XA any dissolved
t he dlsso%ved ¢ggﬁp iis an YSI_ 5300A bi ol ogi ca
OB ST PiPLP, deigaiag ssolyedSpEiet AD s BSHenper g golvent, water and o
ddt(ﬁgéﬂt UBR#SYs, ofmlﬁ&%&)&@&ﬂﬁﬁs&ﬁ@&ﬁ&b e léS/é)ectr&:lﬁancE!echem11um1nescent
In one exanph?ﬁ%gge di ssol ved oxygen sensor

S‘{r#‘?‘ée PSSR T5SPanssc | GRCtasg neuplsf; dye-oerpieg/ ﬁber Optlc or even
hﬁ@ﬁplefo&ﬁlyoxy&&?/cs@lfsorﬁ ulth om6ap&ificResmbld!l HRNissBved oﬂ%eh sensor is an YSI

I Rat 2 fault Sanpl e Rat
55@@ b1 8%15 ég%ngfg%%f ﬁY%@%Eéa,oan et éqa;llggr %@xq@éﬁ%@ments), a PASCO
PS)Z-IBQ (60, TSAP, %a&wlﬂceowxmr&a;hple Nhe diGofQd Qfe‘ygeﬁ?@é&&qﬁs the following
ti.num_ Anode: ?I Menbrane: 1ml silicon,
SR AP (P BT ACHIEH LI S6r b leseelepReviiers 0.01 mL
Mayiniuhve Sarasle fragd: Ut kps; ®ehult ﬁr@f&OR&t@dZQgigR&p%e( Bu3CA, 60 seconds;
USA). The system may al so include pH P
conductivity or turbidity sensors in fluid
conmuni cation with the fluidics systemIn operation,
the CPM(XO) systen1d|sclosed hereln may be used as

oy o o
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and dissolves it in or with a ORAC(0) solvent kit (dry
or liquid). An ORAC(0) sensor, e.g., a hand held
weundsaa®spl asnon resonance oxygen sensor (see, PETAS2006/007699
Texas I nstrunents SPREETA sen%p i s exposed to one or
nDre calibration standards and then exposed to the
TeEBEraA Rhife: FDR°OXYEREHHE S nplefsafOP NRCI®E: QR de: Platinum; Anode:
processor t at eval uates the o t put fromthé detect
AgipsCeMephrang: d ndsilicon. anhmayboused @scomﬁect@e aithfliet mft'aare prowdad by the
n[aﬁﬁ‘ﬁctﬁf& -e.gh NBisdobRM '(Qdﬁenr@z (pa%cdj' hay@d s9flef nBG' ‘fs%rhtcaude pH, ORP,
printed and/or transmtted to & cessor, menor
CPIr?éwth@r W@tmemsla ﬂﬁtdéomn@@twa withi thefluidigs $yetam
tears, mucus secretions, sweat, blood (or bl ood
I, PRsERiOPsthe ORACE)Systra diselows heteamayheotserascialloves apbes sollects a sample

aﬁxﬂ&t@@ﬁfe@ﬂ i0br Widya ORA@@I)Q;@NG&Q&'(Q@'& liqhifh). AEORARID s€usor, e.g., a hand-
hﬂHe sanple is one or nore breathS (one or nore

natf%ﬁe.r&%gloeﬁ%fp%nceﬁweﬁrwrs(fees B&L Teras Tasirmeats SPREETA sensor) is

eRpo@BRI SRR mor€ cBlibratdn Gl LRSHAL] &iRted thNRe URL YSSble. The oxygen
detected by the sensor may even be saved in nenory

S s eppecieion PTBRPTPA Hish evabiatep dherutne fipmithe detertarrserface on the sensor

ah EhRVRBLBe Qber fvlth L£RANSEH SIOR rtf- dﬁ@ﬁfa B dszfa%deonVQEdfgeﬁ prmted and/or
to evaluate the oxidative state of ¥ he user.

RS EHe RSPt toRemeRAT(6Y theshry Tlesrusahedupks awambe a urme saliva, tears,
maGls VdckfioR s, BIoB8EBE blddY efrbdueR), Lk, FEME N 8lker Ofiol
eX|stf;IOOR§C-I|ke ng?hods gﬁd are therefore easf ;oogwd samples
SUSREaH LM hevipg oxyEsE Tadicasa i ope GicraRie.\ife FrswRle ishene s arpre breaths (one or
m@¥d iaRBateas iddadr RkRiatiohd) tRHR Yre cBlidcRldI by a feirafdRAG Q) c1448€ Sespirator. The

o) en sensor, for exanple a bl ood plasma oxygen
R s Ol L= 2 D1 006 LTS XATET) o pemanent

fRmemeXtfante Gabi Mniphrisdd- 16 past BY IRAFHGENS edélﬁeﬁ@ tﬂe%xhgﬁve state of the
relative activities of one or nore oxygen radi cal
YY¥enerating nol ecules in the sanple solution and a
uencher as standards. It

SR o claiy ex ) o standardel B L
advahtagd (bf&axag@gﬁoRACClﬁcﬁ rhetiasds bAM 4rb eheRd?iSr@ leiMilly Qhapgble fo% use in laboratories

g cti en in s lution in the absence o
o 0D s A Rt o B RS G, Slgdgen senor,
e;&)ﬂpgaem bﬂd@dtﬂlbanﬁCﬂxl}}Ednoibnsdder@d&%@a@l@&ﬁ@@én sRYEND | Asure pro-oxidant
ghskllled art|§P Eﬂg differentiate radi ca
a"&u Ctiry BREFG P, e relajiye ActHitig 0AeRS QF Tere §xygen radical generating
mshétﬂéselﬁ they sanflegsolutiol ahdl @ tokidgtieNRieRB BRI bxiQknt ) il‘estandards It must be
efore tge addition of the free

n sol ution
GRS h FRp L b TGt B GEFHER B4 1k SGPHPTR g o producton of
oXygeh mabluqmtem@lhmséhﬁd gmladﬁ%dblﬁaé e@uigﬁgﬁl & aﬁ@(%t it aﬁrloﬁﬁt of oxygen in
tested, as de ned by use o
tg Pk, Ralt pomet petnaes oot hemya? o ety adeal uenching and

ndnehditdl @endkihg ¥dtivites oﬂsfambl&@bﬁ )0 @altizdidh GlbeBE R bPhO kample in solution

be g&}{ﬁ Eg‘a@%‘{‘%ﬁﬂﬁ éadl uﬁ%} f Etéil?l;@gq lg;gedt tlhétrbg%tgge r%glgél%uenclnng and
(ﬂ?ﬂé\ﬁéaﬂ lqﬁlenclﬁﬁﬁ\ﬁ(tﬂ‘vitreb of ﬁﬁé San%@skbdpﬁ)deﬁﬁﬂln&h@y hsle 6@ the present invention,

rt 50 that summarizes the basic
“’*@ etﬁsm% a“tf“h état%etﬁt?dfe%fIVt AdVieR Q6 He xygenFadisAl squgralor @pd the oxygen
radi2s] quereheinsyWe\tifated a0/ YORELsHEO BGerititnet Withi i AHREE methods ORAC(H),

presence of the
O@%ﬁ@ﬁﬁvgag$€¢&H§$§P€gﬁFﬁﬁtxture and a basellne
asur e he sol ven er gent
e 1t v e e b A o s mated of e plppimention. In
stdpnsatte@ disdolvadldd asygbm peobdels afqmllaﬁtddoahd;at Afrhte®%h AN bresence of the
ty serves as the posit control and basellne

Soﬁ'S’i’t ‘%aé‘?’fﬁlgttﬁfgg’% BEEAE | -28%i dan as Bej \ingdjurgdi ng, e, e, examples  the

soIﬁEﬂlv@Xe(rfd):te@ﬁnthi’lﬁl @dlohe: thbﬂ'ﬁxﬂéen-Z@'iﬁxﬁ%Véi Rt AGLra8b. In step 54, a baseline
el at ed nol ecul s.that these Vitamn

Trol o
iR GO O ST ELIOF PO eGPniee) A ese Br comparison of
|l ess lot variation and are synthetic, thereby
providing a reliable concentration of anti-oxidant
act|V|ty The ntxture in step 54 |s ntxed |n step 56,

N o o - -
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t he oxygen radical generator in step 58. The assay is

allowed to run and, in step 60, the area under the
wournnse118988)C) i s cal cul ated by neasuring the PCT/US2006/007699

di sappear ance of dissol ved oxygen over tine, and the

val ue for the sanple stored. In serles or parallel, a

RRITRIdEnt] aalmyﬁﬁﬁg,)ﬁg Tr&g&(gg Ef%la g%{é e opd Q&\@?@?ﬁﬂ&f Trolox® and related

m xture (step 6 ition o
meoleeyten sy thefi these Vitamigel d@wagveé pr@@ore Gishlerfeant Ipt tq Jot, hgve less lot variation
2R HQnthQicUBEreb gro%aﬁ'ig atré{lﬁaglecbfon&ﬁt\fﬁﬁﬁ of ?rgi _5&%ant AIRY. The mixture in
in steps 56 an e sane type of oxygen
siepdif damixg@ria sigp 36, With ax exygensadieal ¢, .8 rlinsiespackbpriar pesthe addition of
&f raildg g%ﬁ‘éﬁ%l)lem sf%p aQt §GL 6lay %ﬂo&/an 8\4@1:11% EnogtTpt &E the area under

sanp%e stored hat the stan ard
ther et Hee ﬁale%é@teci bar mewsuring the disapneerapgeeof rdeﬂsmq:d @@/eerbyver time, and

C NGt t 6]
KA gl b Bl DRACLTIOL s 1
selyebaeter-deferzen |Hélsﬂ1@t(éen 42 fallovied by the additionpfithpenrygen radical target in step

@Cti'eﬂérﬁl}ﬁl itrﬂs Joﬂﬁncﬁ’latg'ﬂ;l»&he S-crlE’I% t§elor 8¥Y08 raqicglcts ouf?gte 325t6 and 68, and the

used e |ustrate the T nvention an )
sgyae H@é @f Pmetl radtl@l g@é@@r i piepscE andgidnt InFiepeid, e ARy for the sample is

ddebled, And M€ vAILS R R s9RpIR EstokddN No tGatdd HandkaRR4 ﬁubgarﬁ‘ﬁie AducC have been

prOV|des doubl e bonds across whi ch oxygen can

dgfeaningse dhe Yelugsoare mprmpadized By selivasting hatAldxiferathe hlankd Fke normalized
sﬁﬁddrdﬂﬁﬁif Ehﬁlples.k@@d@a'hgs arbNBerV @l &5 c iR zﬂﬁdcafcﬁﬁfy b Level of anti-oxidant
anpl es aré rel ated back to those of Trol ox(r).

a@%ﬁ@é%t @l generating nol ecul e: 2,2' azobis
gz an1d|nopropane d|h§grochlor|de (AAPH reacts) with

Ths yoflaying disquse iscispd nbad fusirde theaigyesips andrphould not be used limit its
séel aab AeteRBR B RA Z@YnaMEHnQEé‘ §1‘§petrﬂ§1 &thgﬂd Q:EH Of inoleic acid provides
linoleic acid. As a result of the oxidation of
dpyhinpends agressvhish feees @n&éuaasogbeéo Jirlex® rsynihsdoprsioxidant used as an

i @hARGAdarDOMHE PfuM obRineX Y98N RY hR Selhidd Bgfﬂ’( to those of Trolox®. The
carbon-centered radical. The oxygen probe takes

oxes8 Fpdiseh Aensragpg mqlscylst %2 @FO%%mlfhﬁ@pree@y@)ém@r@dé@M@g(AAPH reacts)

Wit RYRA td £04R tdibonL RAeicl uieRaMRefaadhe gé&ra‘ié&%y%ﬁ@&du@@the oxidation
g; | 1.noleic acid. The azo radical nmay react direct

utchelp laﬁ61 éSél rgﬁql’rdof t]&eagfgqlaﬁlgn Chinglgje geidi lineleis acid’s doub){e bonds become

kétbi) Bdn@m@cvlrﬂl 538EE AblecIBEIn! thd ArBdcefeted lﬁﬁgdlcq}he n probe takes
reacts VVIt t he oxyden present in the reaction cha

negUeeRie ot s al v B gFYEER Iveins Fyed Bem thscraPs famber due to the

oRMMBRANOA BndlQH SLIAE dTEH 820t PdichIe m@y irghat Hﬁ&t@f with mabisic c‘1<101d causing the
aci d. The.anti oxj dant sloms t he consu?ﬁ@éon of ox

TR eo I <L RERBer BB yRele a7 f FHEAL TEn bReiaah gt Qpen present in

tHei rBti6h Ehadtbkflto fHAR a&Blosd!| Bhro@dh Gfhel HBPREEL ARG, &)@%en is consumed
|.ved oxygen versus tine plot yields

curv for. diss
H’SE‘F PXyation, 8P§%9¥?3F @cid-” oo BdipEdat S@&’ﬁaﬂé? f"}ﬂs‘é@l’twn °f oxygen in the

réi&[ﬂﬁ%ﬁlﬁ@érft@ deridoSth@biilidtio¥ of Gndlbie Mkl Nahe %16 aitlAbf e area under the
Ilnplelc aci d. The oxygen radical generators.

cYsH L AU sre ST Seplet B emects of i seanp!e(s&pﬂomdant capacity as
dasssitated byt ﬂﬁbnﬁﬁﬁﬁ[&v th¥8MtoR Bf Bloldic AcnOWN
concentration to generate radicals for nmeasurenents of

TBé bx;@sn d@i’ﬁal g@ﬂew«m Y Az6Z&QlidaDigéetth@§ Srel f26dett0R, thd ORAC(0) assay of the
exanF azobi s[ 2- (5: net hyl - 2-1 m dazol i n- 2-

pr}f;Fe)nb rafﬁxgwg]aél%wwgc% %ﬁn'fratgm tg gfnergs S¥licals for measurements of antioxidant
adtiRitam di Aapr epaney dideyide 0 C irordxaiaple AAPb) azobis[2- (5-methyl-2-imidazolin-2-

Y‘iﬂ??ﬁﬁn%éﬁ]#@ﬁ&ﬁ@}‘tez 22Nebis &F-pridineprpsnsystilbdensblpride (AAPH), 2,2'-azobis(2-
axﬁidm‘xbﬁfo@ﬁﬁb[szrm%a idinop I%p&le? angdréchictide (8 Ali1 R 20 bﬂ)‘(é-)-(Z-lmldlazolm-Z-

(4-n-oct i m dazol i n-2-yl ro
yli{ p@pﬁv&f@&ﬁ%&?%m@a@lm—?gﬂ PLORASh Sdelwdrochloxyldej '%C S ,2'-azobis(4-
memBbhexy- dﬁné{hﬂ‘bdl@érﬁﬂlé) PROMIIVN)| 2oL R, Q\M{Nﬂ%’lvaleromtnle) (AMVN),
2,2'-azobis(2,4-dinethylvaleronitrile)
(AWN), azo-bi s-isobutylnitrile, 2,2'-azobis
(2-met hyl proprionate) (DAMP), and 2,2'-azobis-(2-
an1d|nopropane) For exanple the radical ~generator

7 AN A TSI N
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deconposes into nol ecular nitrogen and two carbon
radi cal s. The carbon radicals conbine to produce
webkadsli@2gsgsoduct s or react with nol ecul ar oxygeRrCTwS0sm07699
peroxyl radicals. The half |Ifﬁ of AAPH is about 175
hours (37 OC at neutral erefore, the rate of
e | I n 1 :
z&&%ﬁ1&@§?&§é§%rgﬁﬁﬁ%ﬂ?2 |% soﬁﬁ{%%ﬁh&¥ PHi s use%H?s 9.2"-az0bis-(2-
agTidingprepge)- for | i pi d peroxidation in aqueous

di spersions of fatty acids, as such; it can be used
EQF offample, ithe aashins] reshorgar %2 razebis | (Bemidinapronaer) oflihydrochloride (AAPH)

detRQRERLLG Hediia! m Sgéﬁraﬁﬁti%vo ckin SrQ(iuVa@snt ThY %%1%&?1 radicals combine to

di scl osed herein allows for use of either or
rredyemstible pedrtoer EadtividpRelsrudar oxpgea P sisrrsraayloradicals The half life of

AkE1 ?spﬂféﬁtafﬁshdﬁ%%? ke Sclt hal@l p)X Y oRRetb, {hg %até %ﬁ%%@ s'adlcal generation is

Sol vent System e solvent systemfor t
egseptiplly consiant during:therfirshegverahequisdia solytien| /eLéBH is uyed is often used for lipid

Iﬁ%ﬁ% iR Qﬁ%u@ﬁgpéi‘slgﬁt& rf&%ngclds FQRrsu@X 30 Se utsgl?alone or in combination
sol vent may be an or gani c sol Vent Sel ected from

vithedipehidic agdieradiporkobicapdical genprabir. Shpyealvent gyptpmiisslosed herein allows for
ub €566 Sor 0 lﬁfohﬁ'ﬂc )éﬁcy&ez?' 11ﬁc$ﬁ5l§@fadlcairg%n85tg@rb's @heséf)gé[rgtﬂg easures total
systen1|s formul ated to be | ess than about 50% roung

ozpeegin hesampleent, | ess than 20% and in sone cases | ess

t han 10% of sol vent co onents. I n one enbodi nent the

Sobregietttens The eqlummb systert On tRASOX is Grifaerpart sysgmehet igdudes a solvent,
aR QGBI ph¥el 2h¥ Qldetefgetith @‘o%g)@) thé Sﬂl%%flltnaﬁ Uesineé&antlcrk%lvent selected from

aqueous pOI‘tI on from about per cent vol

afsPhqly, aminei egters gyl ehirs, §§;b’§?1é=r¥?fa?ﬂ§s @Iniéordwereg émeof r“amorgamc solvent
sPhtI0h fo@uhadd t0he 13 1haR bBRNS0%5 18duglB0 5083 FormR s tHah'80% and in some
sol vent system may be one-third water,

"?ﬁ%lefsﬁ?‘%ndlOc(‘e?féP]déﬁ*ftc‘”PP‘Hﬁétst hird" sol vent) and t he
Di | utions

arrp oncentrati on of e.
15 DR e isaEe HO1 L PR S Bi b Fom Tt oo volvl o the
om(b)esoweﬁtqpstaﬁl the %&rs%ﬂion%ﬁlmba& 115\645@& parcent VolBol of the ORAC(0)
TWEEN(r) 20 BRILJ(r % tterionic
SQIRE PR b ST 0% i S0l 8 v et oFor example, the
ORAGO) DRiefit s@aelﬁrn@@rue cneGhirdsat&holeathRd d&a@&wﬂ%a{ﬁ” solvent), and the
Taﬂlumdodec Isulfate1 or TVEEN r) - 80;
STR'S 2lch SPPeRiRiR ofat-Bol 1Mt Q.ﬂufeqals a&é@%@aéwsa@ttbff gpggtsolvent. The

deigeiemby & ab@iatonYaiéterg8 %k ROYWMEENTDS (e, TWEEN®20), BRII®, or

tively. Unlike the whi ch uses a two
Ti‘i‘f@g@e% PVILGEQuiG et egqnt sch s G%é’ﬁ@ R&RionLdcteaRral QR an anionic detergent
s@hes biddldte, \#8d:8tholdtd) 8 odl€h RIGGRYIEE QS of TWEERAK® or & @dri’a@féﬁt The ratio of
asurenent of oxygen fromt

Wlsa%fs Facgtger mél%te%qlgt 1{}83’?1’.}:6 ahout 3y tqﬁ@ﬁ(dq: ?(}é/g Fop%(f’ rpsﬂi)gcttlvely Unlike the
OBEX (1R whith dedxl aythEblhydrﬁﬁt%gst&n EMEhRE XS ellf abli6t® ah@bne-half water, the
assay may be used to

g & PROWATA U SRFEaRERG SeAc Pedsirepient elgpvgem from the total

eI | e, vafigit istheORMEN Ueips) @bt Odes 6 AINBENE HthylA8d fBfclodextrin.
nutritional supplenents of the present invention and

Usasefor fhe TORAG(h) AgsagN The \(niAca(b) ﬁb@a;c@ago B¢ Lfe@rto andéud theNal antioxidant
di.et.ar resent |1 nvent I .on.

oy eI St o e aiBiigh 8 i nalfof e e Hgb upglpments of the

pigsnt Bvéhtion S&T e for tutidly sl Wlu&tl@ﬂfoﬁﬂbﬁtbﬁﬁﬁlﬁo@ 'fhe ﬁnal d1etary supplement
ter-sol ubl e s rum frac ) pi d- sol ub

o} Ries P montin. FOEie L 0 i wtigh phSciogitiugRcs thsge may be, o.g. serum,

lipid-86ltible Beruthi fEStich, mfw-gtﬁﬁlﬂ& @é&um Graationt WrieO Ni@bIuBIE urine fraction, water-

03‘5—1’@%%)]&{? %ant Sfﬁgg{%g?%% ﬁ%‘iﬁ? %r o%g%iaigf)&oa‘gﬂtof antioxidant supplements,

fdbﬂ ﬁ)lﬁﬂd&cﬂfﬁ Rt Pres€loaBeq @sRIMpn@ht sTeiswl HA6kiBMO Hiplctentd ec‘l&velopment of new
f rvati ves, or nem1ant|OX|gﬁ@t theraples qual |
BORPALS 3P PrssvafiRuP P A YR URBiee 987 ﬁﬁgconggk@sfgq%‘aanufacmnng
ant|OX|dant activity of plants, or nonitoring the
antioxi dant activity of cosnetic products, for
exanpl e. EXAMPLE 1: Conparison of Antioxidant Activity
Usi ng ORAC(fl) and ORAC(0) Assays.



10

15

20

25

30

35

I ngredients for an anti oxi dant conposition were

anal yzed for antioxidant activity using a prior art
woxy@an29sadi cal absorption capacity method thaPCT/US2006/007699

measures fluorescence (ORAC(f})), and using the nethod

of the present invention that neasures dissolved

aﬁ&)ﬁ%@ssﬁlws%hﬁ anﬂ—&(@daﬁﬂﬁdtﬁﬁ& Q??Ianﬁcsﬂ ¥bhidork tl?e antioxidant activity of

product is its ability to protect the system from
‘H%ﬁﬁﬁém8§ﬁ§é@*§?mﬁéroxyI radicals. Prior Art Method of
Measuring Antioxidant Activity for Conparison. For the
FORAEPEE - Semagrison pleAntioxidar AstivioUting QRAC(Ignd OBAC(0) Assays.
Hampsch-Woodi | l, M and Prior, RL., J. Agric. Food
Tegiedientofy pn anioxident) epmpgsitign Weass analyresyieriantoxidp agidysusing a prior art

ok @ rhdl€al stcﬂftﬁﬁ%@;ili cRy %tﬂéﬂ ljﬂlal’c shashrésnGlondedcd g@Rﬁ@Gﬁ}j and using the

of the orbital O rpm herein,
methed; efathe apesents @@tlglbé]&g ne@presl disgodngd r%ﬁgenl@lﬁcﬁ(}ﬂo ) The antioxidant

2BV iof a pbdBA id IRMbiliddto "F'd%(@ﬂl@ syt 6 AtBagfcatLe bﬁﬁé@%fl radicals.

(Qu, 30 mn; herein, 100 mn). Fluoresceln, sodium
Psiot Art M&ﬁo@&ﬂlﬂéd@ﬁﬁlgfm{&ﬁbﬁ%&mt}( Mr'O&ﬁﬁéKﬁs%n Yo the BNAC(ﬂ) assay, the

a standard ampunt of fl uorescein

h
mehnd ! O &1, (001 o eV - Bt Pcprt Bt 27t doad@em. 2001, 49,

48 E9346?B) ek foBYRdd. WFifféentQs 865G NG procdBRSY b@djtsheﬁ ihd1gRd the speed of the
and the tinme and degree of

t initiator |is added,
0811"&%%16 A QrctOgpmt pergipetianed i doeeasiiasepect(GRokt 900, rom, 15 min;

h@rehiy dI00X%Yme 15 min Snd B NRgRt Jﬂh&fbﬁ@nﬁ@% 20 G BeXeW, 1160 min). Fluorescein,
@ﬁ is a cellpernmeabl e, water-so ubl e derivative o

¥ 54l Vs GpipiRc e AMTighiMaWptler W Br Spiethe Dagnethod, a standard amount of

fiheebden(is ddded eVvRhSoEOFBict Bénﬁgeteﬁ&ﬂ s @e bé@iﬂrﬁ’@t 16¥€ of fluorescence is
stress apd a IFE@tosls in rat thynocytes and I s

TR et BT G RS 316 EGREIABY ool ghypppearance of luorescence
afeOhleztsOreHOt TRME, %—H§'&6xﬁ-‘2 3 he-1&lablaicEoRBal 2L tiibdx9lic A01d is a cell-

ri son ach sa A blank (control) use
PR P PO BHE FAGTERALL AUl T PO BACH Bl GEoPRs.  Troloxs
pfb@eﬂtﬂﬁérbb@@dnﬂe&n&ﬂeﬁéﬁ SHdativE bRk @&ﬁ@&@@sﬂﬁl rat tHyBhobyies and is a synthetic

otted, The bl an control btracted fromevery
o 9 Frup G by 0 1 B 8 B SR Y T e perison with
cich sGRPIP am&daﬂkQCdﬂftel) edd lﬁ c&laulstAe bf the @R‘A@(N}Qw&% for each samples may be
r the net ar

I | ar ge
111“'[?3 Pleea%h Phe FHREFGRF YN tE %‘Eﬁegy Tgff blptle Cﬁﬂoi)c‘é seraptgd from every
clithe ’Sl&l’m:l &ea Alder 1ORAGH E bf) th&ﬁlﬂio}ﬁﬂ@tﬁ 1&%@%@&&3 kd QE MBGhrdinder the curve of
anal y che Di a nost.i c

%B%?nf l}e %rger tﬁ?% %r{qlﬁg%il T thﬂj:urvg,)g ef grgzi %%na F@@ﬂty_of the molecules
ind@3 szﬁﬁplanml&]ﬂl@@(lﬂ@ Bneﬂysbi @erepefidrned Gh o (RESAIS FARA B centrifugal analyzer

e SOl Pl R BT o e

=I5m5 ﬁrn)‘:‘ r]ﬁsulﬁﬂa,re i SIMACHODleASSRYI0R elplial @S5 Blam of sample.
i nventi on was used to eval uate anti oxi dant

Medop osfi Megsnsng eatibtiddat i Aansitandn tdperatibk eh®IORKIL (W) 1a@8S of the present

PR NS EHEFIe B G <oRBo e Rl chy ke of soluons

agaiist h adrgdt m(ﬂeoalédﬁdolalﬁ cheidh evithi dxpgdnt prEs’&Kteéi y@ilibey GEth the air. A free

appear . | dj the rate of . -
w5i-BBRERF Qe Re S ies ¥ ket e et f P nmpagured iptdiog the rat
ofadikdpacdcanics. f[htﬂo@ 1£u£d) g el stanﬂﬁl’ﬁpﬁﬁd Oblaslt §S@h\wed control. Amount of
ari son

| ot t di.rect. co
N T I R -
ddtailed omeathodBisf fsefoblog2 HivErrs( {KZHPCM?(F ) 17MﬁmPOEV(fFW 120.0)) were

ol e S 955 E5o1 MDY 3 0B ciig Sl STl (Ghydrony-2575-
tetr@théthylettrbydicheabam e caﬁd@&)xylw% acTW)EE@I@/o JONEEMT ) BD.azobis (2

T T T P

(M | waukee, W). HPLC grade acetone was obtai ned from
Fi sher (Hanmpton, NH). A YSI 5300A bi ol ogi cal oxygen
meter was obtained from YSI (Yellow Springs, Ohio) and
used according to the manufacturer's specifications.
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ORAC(0) Method. The follow ng stock sol utions were

used. Preparation of phosphate buffer (75 nM pH 7.4);
wWo200nied@HPO4 (F. W 174.2); Weigh 65.33g i nt or&ED@$R006/007699

volunetric flask, and add dH20;to the mark.

Concentration is 750 MM Store 750 mM K2ZHPO4 st ock

I r [ d L

) ST il ReASL LSRRG fcty R Vbl RRFC RS0 500A biologca
ozwmﬂmowwdli@m)YSIv%feghw@pms,g Ohig) cang0@sef acgprding to the

Y4B el SpelelfRetons.and add dH20 to the mark.
Concentration is 750 nM Store 750rM NaH2PO st ock

i @(%) R tHoB. ahb ed1owasy ﬁ&ﬂlrsofut?loﬁsowéghse%q l’f’rﬁﬁﬁ@oﬂ\’bf J;;‘ho@g(hate buffer (75

rated ther noneter. get t enper at ur

oG PH G759 TN KRS (B3 b1 Weielo o ARImsoMOm! ofrimgiric fask, and
2D IdEP $eOmbkrkS ObdHebRRibA ist Bolmbat ke 750NnR1 ﬂzll[toy k8disolution in a
50 nL of ORAC stock solution buffer. Store stoc

refgesitipbe 1P §°@ qapPedwithe elibaeditherpoyetey uFaagse genmeraprayis 4°C. 750mM
I\Ca@zﬂ’@r@t\&e thd. @eWEQTiEI Hzgolzﬁ)r SRtmi %P‘pﬁﬁlﬁétﬂé ﬁaéks aftadd dH20 to the mark.

[ute m xture with torraevvorlng

Csoa?emrﬁtm 51700 b§foreeﬁ50raﬂdN#b89u seclsplutien ihp uefigdsetor (2 to 8°C)

eduifiped KRB GOVGIE @he%horﬁ&&m'ﬁaﬁ%p@ ?&r%r% iy Elid | Mﬁﬁﬁﬂl}i of 950 mM K,HPO,
use. Tween Preparation Tween

st 1og B 1Tl 7 0um SRLED S Sl lgmE tl DN AR will yeld 50 miL of

O'RA@ WloBk QMEHidH Bltfer. TWEE ook Q6KHSPIS QN HREPD f08° C@rlzgulpped with a
Keep on countertop. Solvent Preparati on.

week
cpifbraipd thenspricr. 2Banget PPHatSNEs 756 whillle mixhee %thndﬁ?@f (1:9) to make

vaﬁ@ s@ionUseOR RCShu ek V28 tmdalur rp?]paftesh&ﬁﬂmeeﬁé‘r %%E c@vered at room
run is performed: the probe should be inspected

t%%ﬁﬁ@% Pty F599Y [5€4 cul ar attention to the nenbrane,

replace I f needed. Probes should be stored with the

TR PiepETefiamo Y Siet OWiahO8 of Ty 20 A fidcies eiisicaived water. Cover and stir
tﬁﬁﬁﬁhkweﬁﬁ@meeiﬁwdk sbliRfn & §rQkbe HBUSK Couritbibpa

bl ank and Trolox(r) (at 10 ng/m or 0.03995 nmol / m

SGM@I{t)Prﬁ)afaﬂUﬁ SMI)S@BTI}ILESf aﬁ*)é@né @581 bElBeidized water, and 25 mL of Tween 20.
rati on of 10 The sanpl e concentratio

cen
i T Bk o BB B BHF L G hSAFPRS Shewi be inspected for

dsthd gdtp @ANG patiul R aeaRios ¢ thymwmgﬂé 1RUtf nﬁé@d Oﬁio'éé’s'm&ﬁd be stored with
ormthe Initia

t@ﬁ%ﬁiﬁ ﬁl%ﬁze&gf'%?&ﬁ ogn\éﬁgb eﬁ?aﬁE%P Phamyber shejfld pgused for this assay.
Riufl b biagk a@KTioR&®I (@111 os,og/lut $r®3HI5 Bl SvesE B Rbuirk.| eetm;% are to be run at
vial, and nakl the fir

of sol vent,
o GRS Pty hEie ele SAPIEOTR P AL coRgnttation should bo th
sgeconds. Its concentration is 0.1 ng/m or 100 ppm
Take 0.5 m of the first dilution, put it into another
Th¢ difisiosCireipiepdrad lb}fmelghlﬁﬁ out ARy dfhﬁﬂplagﬁﬂ #dmg MmIQf solvent to perform the

1nétba]]1\éegﬁ%c 181\3/ Ior helfﬁE 8r06% / ﬁfé nggmetio' gl!eg)%r%gt?% sojition in a glass
sd1ﬂitﬂlatid>1ﬂ{/1al$ aipthen &diick. putil of $olvent, ﬁlaﬁﬁhgttltbeﬁrslgdlﬁﬁ&ll Vortex the first dilution
SOl V

nt Iat n al nd then a 4.5 m e
1 Pl 0 5o i s i ST B Py Pham e GBS PR i firs dilution,
pui?i:fltf 1ﬁtoGdhotH§r/ diss eintili@tig@pial, aTlhehe’ﬁlanl 8510f mléﬁﬁﬁ d?ﬂtéi for efbogl' 30 seconds,
refri ol ei ¢ aci

t r. | 37 C.wa a
iR arcp < o2 e i 6F L B oS il 5 i Fpnple and p i o
anfoithiek gms scinifdtion Rial, add theg@ adll ABmirbf ste@tnvc&teQ @‘J)’r abolt lst) ls@dnds, to yield a
nd. 0. 44 delonlz\%f3 water to. 70.

0.1
e BrL o G0 BB Gistr T 1 B8 PRPsbped Cackigntior. T a 37 C vte
bk ko lindkieiacidae Itldms @hdiplepdie Tin616iB a€M &bMtich hﬂthr ﬁmnf[zﬂ hght) by adding

0 K&%E'afvgeﬁ% Igtgf:lg%) \9@, (f a f gl ﬁeaggirogtél}%i dR’é?éﬁg‘y water to % 8 mg linoleic acid.

Kée%RHfuﬁﬁlﬁ tu@e K;v@atp@éh 1n| foil I’TM)éké)Endl!éi@ﬁ:uf lutish flesh SleGhg hours To prepare the
lox(r) solution s

ul d
O’%E%aﬁw %Wﬁa@ér%i%la %Z@m&r’r? I%PrTPﬁisand TEseleg im0 %@gshvf? Keep AAPH
anti-oxidant activity, add 1.86 nL of buffer into each
reaction container, 2.36nm water, to the scintillation
vials at 37 C and allow three m nutes of
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stirring while the reaction matri x conmes to
tenperature. Add 0.284 nL of the sanple, and place the

wonoela129sp i nto the vessel wi thout touching thecT/Uus2006/007699

reaction solution, and allow gne mnute of stirring.
The nmeasurenments are best taken in a light-tight

rERgL LN By beEﬁéd 1%% ﬁ) e@%ﬁ Bouz @ HdkLror T B6RY €hd ’bl%l&@%%ﬁltlon should be
fromthe chanb each of linoleic acid

ks 1itiggrated Ayl ’i’ré‘fﬁ é%bbqgﬁbm@awrtgfantlw&dwt@s%vwn fdgl &-$feml of buffer into
BRSO boMBAtr 2. S wARH 0 133411860 AARH: 3P @Eﬁcpﬁlowatﬂfée minutes of

pl ace the probe into the solution tube carefully but
Hijing Ryhjle ths reaqhen Maris GHBeES teprerae.t A0 ??f’emﬁevééte. sgmple, and place the

pRSLR Bip 16 the W58 QY itkbhiQBuchigitit RGP WRIHoh O BilSY gnﬁﬁnﬁt}a ©f stirring. The
probe case. Next, place probe into the sol ution and

I%ea%el%ﬁnFS@aﬂbq%btak%@ hglé-ﬁ@atteawweetm cul ate
PBEtI-OXIdant aCtIVIt wer e prepare

ﬁ%l@ﬁ@?%t%%reofen}%ﬁmprphe fr@??eth? RRaEpes g @&57m(uaﬁaglb of linoleic acid

sbiefied, bfdrdpRcatetehe oﬂ%@(r@&e 180 e amd¥STuidiately. Add o 357m1 of AAPH
‘one-thjrd" solvent is equal qgart s of water, aceto

SalHdom, 2 leceithsprefte IW@ENGFI}IQW ¢ pagelikly ot guigkl o fhat e bubbles are eft in

1SR ERHIES 2 [28d 56 KWLl i9n the B%ﬂﬂov@hdge%'fhé BIEB& AL UNBxtOflace probe into
an orbital shaker at_ 280 rga,apﬁgqle sanpl e sol ution was

ﬂ?ee*aworf%ﬂdtaﬁéirm@ Sepiare culgie mwfietga@ﬁwal ly
to 10n]% "one-third" solvent. "One-thir
Sagpigene e@a%fiéba GRIBEELEOR ALY Bn fmethmeas <al§% gferred to as the

ORaSC(6 pdolviefiCkysteihn). UAI“Bfk-thi@” S6Blenbid QQuil pér%' eI RS ac@t&‘{é} @M a solution of
’I%élﬁﬁz H&g |§I90 aci d was prepared by addi ng 0.18 of

8 ﬁ i WB]&f\AfagaF (Sﬁllqp}?s ¥yre shakes pr bﬁloq_roat\}\'%qr@ fgmperature on an
oﬂﬁ(ﬁb aﬁkerTM\EﬁU( o0 The osaiﬁp&OJlxomtio@ n;vasaﬂéﬁ’dyofcﬂf“anﬂliys@fafter further dilution
(%Slgrg §8 w?ﬁn&é d‘fl‘ﬁ?q‘ @urpd_ngoé\felng&os«lé I?hl%(; S@W%Wﬁﬁal%ﬁused as the blank.

theflnal reaction.v 218, S
AP CHACD a5 s il Sayeie® SR sideeiel pigenpeter. Linolei acid
whi pepdredibyCaldingtol IBaKL, oATOmMARIs{hdR bQﬂeﬂ'(MI NS0, LERECofAI9 Weight percent

EAEAL oo B LB oy e it wvory Tedel gt AAPE vas

tepﬁrbcﬂ byaadditip®. RBdf BEfebas 6P arof AAPHT e tHedinAlieactiod Folume (5.218 mL),

R85 P e B T i el oIS Bt AAPH (19.00 mM) was

uAdGSNPerbICBAINS] g@n]zﬁtﬂﬁ (l“ NP Jat 254) [LéVi(RLX}N%m)ﬁ]éH hgvh $thndard. Readings were
taﬁ? VFH’&?F?C{L?%B?H e | A Soﬁ%‘[ﬁ"e e, cglgcul ated in

R S T T —

sp'EDIﬁlc@bthere)alqw val ents per gram of sanple. A negative

val ue ORAC(0) reflects |l ess radical quenching activity

than obtained with a bl ank which indicates that a

conposi tion ljs a pro-ox %@tﬁh rF“‘é{‘;:’ an agent that

pronot es oxi dati on, rat € t a tin

anti oxi dant. An assunpLON %i?oo @?é%?)%(s [TRLX (umol/mD}]
t hat oxygen is not being 5Ilr§sor %HK orrel eased by the

[22]

SRAPI® ™ howeVveT, any erTecl Thn Ine oXyoem T evear—or—1ne

sanpl e can be evaluated and used tqspPReASEH € i nto
t he cal cul ated anti-oxi dant val ue. Conparison of
ORAC(0) and CRAC(fI) Assay Paraneters. The advant ages

AQbmitRey IRA g e DR é@fm&}pﬁ@é’aﬁ&g&t éllqntnﬁl%h%f lel/al}ﬂ\%{ng £ liquid formula. This

nmeasur ITect vs rect neasurenen
caiqulation ivighiata quantity known as micromoles of Trolox® equivalents per gram of sample. A

negative value ORAC(o) reflects less radical quenching activity than obtained with a blank which
indicates that a composition is a pro-oxidant, i.e., an agent that promotes oxidation, rather than acting

as an antioxidant. An assumption of the ORAC(0) assay is that oxygen is not being absorbed or
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potential. The ORAC(fl) is an indirect oxygen radical
detection nethod because it relies on the assunption

woOhade/tikssf | uor escein (target nol ecule) is theramug2006/007699

fluorescent conponent being npasured. However, many
ant i oxi dant conpounds fluoresce naturally (e.g.,
rQEd&@ch}f fhle %§r)1ple %GJG%P ey R84t OR fhe Uk ydeN SR SOHP MPIS o 'R aluated and

radi cal -radi'cal reactions fluoresce al so. Fluorescence
ussddfrcpRensmigiashe safulaisd sne-oxidan valkew t he results of an

assay based on fluorescence. The ORAC(0) nethod, on

Gorwaidionett PRME(0) prd QR&q{@bﬁswa@W@mt Bt adyrytaess of the ORAC(o) as

cHiRbAEE to "tﬁéaDR!A@éﬂ)aw% rB&kurt® 35 Ur &8RRNYs. Ahditebemeasurement of antioxidant
di sappearance of .oxygen into free radicals. This
PRiSED 1oF RASEP dnih ndiect iyges pdieph deieatipacnethod Because it relies on the

aSkaRenEEht tH@ﬂﬁbr«‘!‘s’aﬁh efeet HOeQYY $eMe bﬁy @h&@&@ﬁd:oﬁlgonent being measured.
wat er- or |ipid-soluble cognponents. A conparison

Hogverswany %@&ﬁ@# EPEPynds ﬂ%ormmqasly it ‘TIP@C’GWQC@& combinations of

tK&é Resouinds %&Vfaqﬁﬁil—thdﬁca{[ %&cﬁoﬂs fd36c8 ako, Cﬁﬁ&@é’cbﬁﬁn&cﬁﬁ the sample,
Assay Paraneters for CRAC(f ) and ORAC(0).

ﬂeﬁr%f?lien%%l skey A RS of 2p pesay Pesse p fupipessndeo nThesoMﬁfo) method, on the

oftRE heh&E s O BBedd QheaflR@fbrt Qfl Bpdh BRHkel 88Nk UM ¥Fre@l measurement of the
ur Chase EQLH pment to i ncor %Or ate the resent

Eﬁg)giirglgqgé) SHYECHte &rge radicalst g}srmqtlgygd)‘fﬁeﬁwement of antioxidant capacity is

nBNNdpeRBAE Bhon wREhE XBE Bk Bren W @RadRBASH haftd ecriaf'iﬁh Soluble components. A
saturatio tg? t he present | nventi on uses

t he
CREPAEISOR P %Ssa-‘/d@ﬁf?&}eﬁr%?féhe QRAFHDERS e SRAEP) B @@tb%dsa% prgyided in Table

1steps as in the well-established indirect neasurenent

devel .g., Qu, | . Qu, |
o1 opdnblf 1 CBPaGor b Arser birerda F (BB ing B )

AN PAPAhabr Ditrifs ARRYP m;l I N ZgRAlg(ay Ot at ed] Them ONEeRAC(o)

TenpkRhYe Shaker at 400 fpmEor 1 hour, centfsfaged them

ARPH 3Ga ORGP M TOT 15 m PRI §57 Mah ghcg ﬁabcg ed w'lm iFBhJs%hate buffer
nmM pot assi um phosphat epdpksf fer at 4 (Qu,

TERYRbRAIE T dag Radi T3
Sor bance Capaci {y A%ﬁé%zﬁ%bfﬁgﬂ’é%ﬁ% ie A%,f TRl B 2

Usi ng Randomiy Methyl at ed- odext rin B D8 water (.18 mL,
Sol ubi | i ty Enhancer, J . Agr| c. Food Chem .2 § 5" Waer( 8 18

The pres th
Sa#ig}sk?og%ﬁ%lheonvm ddn O?ﬂﬁ1t;ap§’}9c§§)g 5'1? niit Q%EEU N F‘?g/ fﬁg}élly,‘?illuted to
€

condi tions (ORAC(fl) g tvshfﬂrbﬁ fer ( NE MOT

SaiPBIERONENT S dirsptace ti 'cetjoﬁé’ﬁat?rUSM ‘?/VL’U i&'r'/ to e/lO% by weight
“one—third”

h(ﬁfuﬁ & 1& “Qn% -third” solvent

nsequently, only thg]
sol ubi l'i zed under thsg (%R%ESI{I?%S a}:ﬁ[U ons
in the ORAC(fl) sanplie and neasurement.

Buffe! fc‘)f PO ncSHLHE O [BUENVARC AL T 77t S s Anbkphate, pH 7.4
FlﬂéF vohh’ﬁe ana ybl S | b4OBIII1I KETy 10 E‘c :5A §7:'f8' nﬁll ve
Bléﬁk ﬁﬁot)Ul at—anti—= U)\l Lb ﬁter Slbtl vt y—OoT1—1 ||+c ‘g.bl ;W}d ,squent

Stag érger' dglelsMrio?l ;IU:N;;/S r&Meé?lo’%g‘bééfﬁf eh@ b (2 L0 fg/mL (38755

p | pne t-],;;rg" solvent

RS R R R 8?2%@6%@@&6 RS Laplgerip by the radical
ca acfé))kofg escglﬁ - bTJ%{tbl on u%ﬁ) E 61%Ebsher o?gnlfl an bnalmoleuzlamd
anti oxi dant nmeasur emgrit* E%rg e%ﬁt n a tﬁgs ¥ fcragégﬁ);;;en

()

quercetin and m xed to?f? iR usi n
ORACHH ) —was—ebserve : S A = W 7 ?J‘pnm t he

ANV T VV(J.O Ul0OSCT VOU T 7w o1Trovet it

OﬁRA\ﬁ(rm) acﬁfylﬁﬁ@mf thetpras&ﬁ: idventiveh it that thé her actk h@r)ﬁeékafcbtleam new techniques

the conbi nation,of quercetin at 5
onPYElos SaupREN oPePaben Ry iPrdER tippate g el med Heir laboratory
envirgirecht.e Ror sampleaBdnyméedsuridy sﬁmbmsat;ﬂaﬂoﬁr)] QR Fréseht intdh€ion uses many of
no further ect

indir ORAC( 1.1 st em shows ef
tp g Bt ot SRSHOR o N RUAPREPofs Gubs SieHeblshed indirect
medsormeftsyeteh| develdpkil byl agk Oof etoall iow, ey aIf.,rpi’éﬁaﬁedCsﬁmﬁles in acetone/water
conbi nation with m xed tocopherols and saturation
probl ens are absent fromthe ORAC(0) nethod since the
concentration of sanple is nore dilute and since the
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solvent for the sanple contains acetone, water, and a
detergent for solubilizing all conponents of a sanple.

wonemanzessof TWEEN(r) 20 in the sol vent for thepreamsk@®e/007699

accounted for detection of acidvity from m xed
tocopherols. As a control for Trol ox(r) activity, FI G

(Zo %was af J]@oneaﬁaﬁ@ntémoa&ngﬁn a@ﬁm H&%%ﬂ'a*r&

ng as conpare t0o eac I ngre |ent Sepa t ely
’flf f@ntﬁ@,emﬂﬁmt atgll4190 i raw| fgr &8 nnmées:rml gityted ﬂ@mnmth) 75 mM potassium

p’}l@éﬂ;h&{@ B Lf A& (tdi‘le etagl" bbx'}el'opﬁfentqgﬁ‘%ﬂ)iatfoﬂ of @&?&'ﬁ RallfRal Absorbance

| evel of oxygen radf cal $ remal ning e over

Gapary Aweey @M@p@}hﬂm Oviieridanty Iéau@nRﬁrid@mﬂﬁ Néeﬁwﬂa@sﬁ{alyclodextrm as the

SoRBRRY Eﬂnah&rtﬁ %gﬂp MRo8XRERSI06E FRAGEE 1|@1)( M %Eﬁ Ghventors found that
circa $250, 000; “non-aut omated cifca $50, 000)

TRiSh OF a6t sample WoRK@Eb RO WisralEeEndgr He p@§é’éﬂﬂk@§ é@RAt?eﬂa egnditions), the
R adAg @onﬂfonéﬁti dlgﬁlgcestﬂ@iegs SQMQGCB g@&ﬁ@r @M&ﬁﬁéﬁﬁy}dﬁﬂl that portion of

may be easily m niaturized utomat ed t

thféa@ék?éhaé yausalilized peder @e@é?e%ﬂtcoeﬁmp@se&asamv@de@ #rthhQRAC(fl) sample
aH® Srefdurétnchf. aehdr@reOk sﬁﬂéﬁla%ﬁts%?utﬁfl rheRE g@cofdlfggog) tH@bﬁAC(ﬂ) method for

det ecti on systens. Val'i dat1on, as conducte

apalsicie weliksly to pe wpresetative pfthe tptal enti-oxtiahicsivisy Qf%@a@)ual sample. Since a
sOMiiSEbt NESd10%n ﬁieWth@%ﬁ@xt &He¥ nXtaédbvgﬁt Ileﬁ&yt tlﬂer %‘te‘ﬂ%dof the sample,

results in Table , . Tri al
r?sélrts ‘F’PQE Flseiwéﬁuil%%@%(ﬂ) t y) Ar ea Under Cur ve ( AUC)
202. 655447939563 Day 2 212.901122995373 Day 3
Tﬂf.ls Pr%@ms@%m@dagwmﬁ%@assm@r@wie@cba&c@r(bzw of mixed tocopherols

tA\RR bt fokidamt lrdeadid A8 8228 BuorDRi-Ma_ R f 4031038 %9@&17t§&pherols when
St andard Devi ati on 10. 649840914564 Rel ative Standard

upiag g PRACED 2a900PRoRIAT A5, D8 BUE6 Goasiprbe PRAGES) weem, it was found
tl?a@% HBYxi@E Bt BY Bl %gﬁlbﬁltitm% Jf URScQin & G_?,.LgQME 6@ difkd tocopherols at 5
[ mL. The HORRAT

sanpl e at a concentration of
rgalues ¢osnpated te gachdngyediens ewamb%)e atvlé)dlgRSDR Iy adnii@st, thadndirect ORAC(f])

isjfé% ﬁ%@gng rHere c?ﬁbrﬁ ttl%dsalkﬂ%( ﬁ {B{l %{#gﬁd ﬁl%%fue ?c.gr eqaercetln alone (see

nown to those o 'S regar
E¥p lilhdhashof emtiviy ﬁ‘pm@udm@mbatahbn with gifixed tcmapﬂmds idtshturation problems

afeea%%%r froﬁlQhé (t)ﬁAgfﬁ ?ﬂeﬁioargmcé ﬂe? r&%ﬂ%ﬁn of st g% gﬁ%/)re dilute and since the

perfornmance St a ser|
sglyat éﬁ thsa@piq@m@axs @cmr@emtalb bed pAgesit dor sofubdizime tah &dmponents of a

s%xgﬁ e X@'Ifg%Eﬁ\ﬁQO 'ixhﬁ’n]e %olga’x £ tilc.a arﬁp?e gccglﬁrtedAfm detection of activity

term nati on e aha ytlcal range 'as a
fromrgieed wepphenvisd ekb 4 wnifabﬂoeT@loszadyhmt;a FIM®et shows ﬂmtquemetm at 5 pg/mL

al;lcg%mgé Iﬁftfl cal b%%n }%gmga n%g%ga%%{o‘g%gg%}i glﬁr%nsggarat%/ a¥ ?0 pg/mL but also

ireBidesithd Tioldx®1 dohirol and demonstrates the ability of ORAC(0) to detect the level of oxygen

radicals remaining in the sample over time.

m<:a§00qm1brl

The ORAC(o) provides a significant savings as compared to the more expensive ORAC(fl)
(automated circa $250,000; non-automated circa $50,000). In contrast, the ORAC(0) apparatus
disclosed herein takes advantage of off-the-shelf oxygen sensor systems that may be easily
miniaturized and/or automated that may be developed for sale to doctors offices and even home use
at a fraction of the costs of large fluorimeter detection systems. Validation, as conducted by the
Association of Official Analytical Chemists (AOAC) guidelines for single laboratory validation,
provided results in Tables 2, 3, and 4.

Table 2. 5 Day Trial for Precision (Repeatability)

Area Under Curve (AUC)
Day 1 202.655447939563
Day 2 212.901122995373
Day 3 187.01466464995
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500 2327.96518987343 1000 2870. 09540636041 y = 2. 8335x
+ 332.16; R = 0.9231 for 1-1000 plot y = 4.3353x +

WO 26066629582 = 0.9967 for 0-500 plot Linear integriusy06/007699

appears to decline as the sanpje concentration nears
1000 ng/nmL. Wth the determ nation of the anal ytical

€ as a tinear range, the v area urndet
ggg,e, unyey@f variable concent rg??%igl%gg 500 ng/
915 gﬁrm ned. Table 4 provi de§03r§eﬁ)§ 40%873@ preci sion
Whasidhvengay results. Table 410§9?'3g Askpy Trial for

HRARGE §iaRihd PORERKADI 11ty) Area curve Run |
M§9402985075 Run 2 198 181184 &}%

11‘@2»’@%?(’1@2@5%}’4&1‘5 aRm’Yemﬁf 20@88@66@ ﬂ&@@il@@a@plamu ar @bncentration of

4
YL B SOPERGLONELERR T L AR PN AL d e i

predicied byrihoHomdiz5qustion keaven todknse Qf skilhias thgast, eed isnegadep hean indication

o@ttheaac@%?é%ﬁw' bk 'n%hoﬁf 1|t Qﬁ! ﬂ%o dlts gcdg—@?ﬁga X@%IQ ?abgf'atory performance
SERpA WC&Q%HQRMQ“ @B@Gdbqt\deead)tﬁ aridz0 inglicaigcedptableeprecision of a method.

THe @-f(ﬁgi@f‘ Rlaclué fbr"fm: fﬁ gél' 1g"11@% ?P&E?é}ﬁﬁﬁah&l“oﬁﬁe %ﬁ)ﬁlg@ r&&e as a linear

I n Exanpl e I nent the conposition
f%%?gﬂrﬁm‘rl@ﬂdl%@@ﬁquer cetin, 49.18% m xed tocopherols,

13P1e /0 BetGhBREoSI aBNL Rohee O 84% green tea extract,

d—pbusiT prurm 1. 64% ga rdant—value
f’ﬁ??%ﬁ%/ﬁ@ ORAC(0) of 17,254 méﬁcggg ﬁétﬁ%l ox(r)

16qui val ents per gram The same kkd19h gave an
1@t i oxi dant val ue using the mé%ﬁﬁ??llg 281
sghcronol es Trol ox(r) equival eni$7pRgE; my These data
1ggyonstrate that the ORAC(0) ang §6§0)11met hods

ymf?ﬁ%k‘ﬁ'ﬁ@l@”k”-”?é é%@ rF‘i‘OdO 13ty ;“ { i'IEI ! Id l”et resutts
S0 e indirec

Y M@S?F) 17866 dEnlgz)i@ Synergi stic Anti oxi dant

L@@ﬁlp@%@&ﬂi}b ARPed® dord¢rling asothe remgleetoneaptratingpphearse h§000fg/mL. With the

dt‘:tgl%nﬁe[tﬁﬁ %@tthé ﬁl‘ég)ﬁ élqgngef dsvaehﬂldag gfﬁlgé gﬂé ge%ll\ﬂie \Aﬁﬁh%oa?% lﬂl%gr the curve of

into an anti oxi dant composition
Vﬁ‘?*’é’}ﬁ FrapRNtIptipns i te]iSeq 1 @r@termmecu Peldpt @soviides mesults for precision of
sheBl@PRs@fsound the world. The present inventors
seIec ed |ngred|ents based on a conprehensive search
Singledpay Trial for Beps Bepestahiliybngevity. The present
i nventors recogni zed that t he Hjceusder purvhese regi ons
Rer & rich in flavonols and tocYP#épP41288507% was furt her
Retdgni zed by the inventors thH8.18&r%466899nat ur al
Bempounds interact favorably wSH3sIlaEi0es t hat
Renétivate their anti-oxidant d8t580372¢381€2g., vitanin

Run 5 202.110714285714
5 Run Mean 202.856617129109
Standard Deviation 3.505016471434
Relative Standard Deviation 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 (o) 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
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C. In fact, extensive research supports the role of

Vitamn Cin the regeneration of, e.g., a-tocopherol
wWORM®wzI0293® and Murray, Textbook of Natural MedPCTaS2006/007699

1999, 2nd Ed. New York, Churckjl!l Livingston). Based

on this research, the inventors conbined isol ated and

i Surfnl gea@iu@ﬁ&dhaﬁétﬁutii Iaerer AR RbuRNHRel Rhe 39 WeOBRitatDAL of the indirect
| ncI ude hi g(h percentages of bioavaillable conmpounds

rious regions of longlived peoples into one
fornulatlon In one exanpl e of the present invention,

BAHEMPBE Rod Sfygqugg? Anfiorileaifemnositiogrr e sel ect ed:

flavonol s, m xed tocopherols, grape skin extract,
Aseerdimedethe éﬁ%&lﬁnﬂe@?ﬂt@é e DEISEhiYERIGSr BYA iAgRficnty, WeiR gombined into an

aflfi®idaaf cRgRRLes cadh dfehidNd @asmiMdn: @8 art oMth—ﬁp&l%pﬂeﬁ from regions

Ecua% the Iand of Huza in the Karakoram Range i
erworldr Thepragsrhizyquiprs felacked r@fes’ff‘@r%%seétoataémaprebwve search of the

dﬁdtH Mfafeayﬁﬁﬁvn o 'Iongéﬁ@tf}p @e pRSert idvBors @ec'e?xgﬁedﬁlgt tﬂeac%—iag’ inSthese regions
S des

C|ent|s It Sorre of the Wr
“ﬁéeorb‘lhe‘“ TYERPIS G tOC@nglssa%w furthn recogmizgd py the yventpgs that certain natural
cbﬁlﬂdna@mke‘iécaﬂﬂ'oﬁﬁly%ﬂh%@lé@l& mefﬁa&w@ee the%%ﬁ'—cﬁic@ntsacnwty, e.g., vitamin
qyst erious Mal e Met husel ahs Sci ence, 2001, March
6} fach R VeARSHFR quaort&rfh%mlf‘oqfa’d@m Gisthefesensentign e ey a-tocopherol

(Pidxeeiy iafd MerBNStdkbad o MpNEr Jiidife, a0h9, 0% da&NtNew York, Churchill
activity. Not wanting to be bound by theory, t he

Lapssi8y ™ i ngredi ents of the antioxi dant conposition

haveat|V|t for rotectlng i.ntracel | ul t osol
R 5 "B i OO OB ) o PR <G o agtueel and ot

sburess g Ynohile Fh[gﬁhtf%ﬁfeﬁtdgefs R BlegitlEble cdhgbuldstion iéRarious reg1ons of long-

nt i s hi for exanple, in _natural vitamn
GhbRES Wipoen fcglgﬁla ity xgolef fhe Prgseﬁ’ylamaﬁwh% following basic
irgpedlicngs v@étasdle@tbkleﬂefv@ﬁom ﬁrﬁiﬁ&bdoﬁ&r&lﬂ%r@}ﬂsﬁﬁ @ktract, BReR fed RRiract, or bush

N I L G R AL ——

o Kurainaht KamkobhlURAhge ﬁﬂldaslfﬁn)ﬁ? dr In0SBPRAS @ the @WeBrgian State of the former

[ hilic, and, ta th f
d&'ﬁg g’éfﬂ’?}ple A Pitsd 1 gﬁs%& Wwﬂ%r‘ o%%eeﬂ%&asﬁ? SpapAf fhp orld’s Oldest
Ppophd, eNbridvenBegpamic. BTG ThRAAD bEthe BAlanfidlRIrof Shidinid & oenig R. “Sardinia's

I\)&VSBBPLE?@H?R? %@aﬁl%sgr?gﬁ%%iéfﬂﬁ Rl st DBt 1 or

ﬁ{arllaoigoas%t 087’1 of %ngre%eﬂp 1ngv§ﬁ0f1 S5O {%t%g]gd ?}%ﬁllgr%ét%r‘&%%tgxléjant activity. Not
wamp@rtaﬂaa boardchyt thevryyelihedisuoihgttientp bLhe ahtidx et olPBsition have activity
nt.or eto

he t.otal .
RSB 5 SRR et SRS PR EL s e v
pla)tﬁdteﬂ |tlpm|cghoim dha ff)tlsh -phoch danpamedrishigh, f'f&ﬂ‘ exﬁgﬁ]ﬁl B nhﬂ‘&ﬁil viddngin C content,

w&nch c?g gertlgrlltg tc ncg 1 ﬁY(ﬁ ;%hﬂéozérll 1% 31:/2}1 8 for@g%(cﬁcgmg hﬁ—? cytosol the grape skin
ﬁﬂé@(mi) gre@nstb&axtraamara hidrophiiléta RinnoOEPE Ihd beﬂ)lrhnhat‘x/d fgilable for protecting

ool Pl el Bios [maPRG pef behra iy g, cvercein)
which rase d)bthvlh}tdmphﬂ105ndali11d)pknht [ pmabtl Memgﬁmﬁe Bi¢thermore, any fiber that is
“ﬁ‘*ﬁ LIAGt p I SeN. Lea extract and (§USttr an bush.d lﬁx'ém te vehicle f
e“syner grent € ﬁé?t cUfFart §'PB 81?‘\/1 GRR AR 8 equate vehicle 1or
elimibatonof quercetin to the m xture of vitamn E forns
of 40/60 to 90/10% One enbodi nent of the conposition
Compdngote ©f ttll[EeSﬁIrefgmm Agiowsearg HTonpatitions | Withethe @bailability of the ORAC(o0)

% golo herol 32.. 799 rape skjn extrac
ity g Moty SR BB e ntBady th Sl ameblofafers 4G g messure te
toFell @ltICﬁldaﬂt a:tlgltﬁphcdrﬂﬂﬁﬁans]h ofiboth h@opt&lSthﬂdShpbbh(&ﬁb LIMAGHd2hts and other
ng..qg ero
o iy AR PR i €l b it AR B Phct & Mol Cand the lke
Using thedOR AlGf) sgdte) daradtioxIdant coofpopitibiaivingpambgisiRo adtiety was developed
Fl avonoi ds such as Quercetin. The flavonoid of the
conposition can be a flavone, a flavonol, an

s
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i sofl avone, an isoflavonol, an anal ogue thereof, a
phar maceutically acceptable salt thereof, or a m xture

woOherez02958 Exanpl es of a flavonol include querceCcrms2006/007699

kaenpferol, and nyricetin. The, particular flavonoid or
flavonoi d anal ogue or salt included in the conposition

th& iflaldes MVBsslad¥.of, Yn&tE, mlyg}’é@f A eaditlvb 9hA 3P itamin E, and optionally,
determ nation. An activity wthin 80% percent of that

BIPeqley Eetrh FEndehees arbdustolip Suihgpluan Akmkmgtesn is particularly

dB8dreddan Gvdidht futibloRYRRQIHH to e nRubd FWhtahin EIRLHLS 8 40%60 to 90/10%. One
alsg is intended to refer to the aglycone or a

hpdigenigel thpcpupesitigicpeudas dhe fpllawingsveighi Batirgs equercetin, 49.18%; mixed

tbEVPRIONS, B2. 79, BfabOsken Slirall! 91885 rech Wa QUMW 5% AEbush plum, 1.64%.
r hacmose egCOS|de of quercetin is known as rutin of

Iqqe GCRL 4 ighaph gt §HO®sMAQTRRRE o8 2% CORACR) OJssawédn&ﬁh%gl qh&cetin, mixed
r|C|tr|n Anal ogues of uercetln i nclu

thaﬁ%d&o?P&oﬁﬁfa‘ge Vil teepPhesAls rqné éluarcgtub anq thet symiheldg eyfpoxidant standard:

Tbiog® (E6fhara RéJHer OUp at one or nore of the
positions 3, 5, 7, 3, and 4. Qher substituting

Eli\@hldﬁ&s UK layl @erc@chkyrhé ﬂaﬁvﬁn&ﬁ‘ @Pth'é co F@s@tﬁbnaéaﬁmﬁ,a flavone, a flavonol, an
or mal onyl. For anal ogues. of

I
aq?@}l%l& ?SySOﬁﬁflog}olo Ae aa'ﬁﬂowlothﬁﬁoft ﬁé’hﬁ‘H&?F‘E‘i“S‘H’é’ ggpeptable salt thereof, or a

15iREd thettb£d BiakBlea by tifBenot BRMudé R@ekcetid] kGERMRBL, and myricetin. The
Flavonﬁlds such_as quercetin are readlly synt hesi zed

REFH FBronpiBvREIong ZURISRIP G SOF ARG8T i U REEIifr) 15 determined by
raiirin g Hh TRt (oR BilioRTEynt et el HiRkt Rk © %@6@1@%1‘:&11 (L f)él@é'ﬁ\t of that of quercetin
I?F%ﬁ naturaIL%?occur |ng foodstuffs particul ar,

o it alosst)c RegsnerpIclavoprid s paieulge guercetn, also i

ifBided $o rdfﬁdo\fvhdﬂ ley(bﬁl: lor REfIRBEISs tHeRAF GRS &galgisa&z]ﬂomose rhamnose,
ooseperr] es

A ORSLIUTv BE PR LS TR HBFosl o SRS iy kiown as rutn o
qﬁléﬁ:ﬁhﬁ} @ad tha ﬁﬁhnﬂﬁ)@@g@@ﬂﬁie ofFEEh i knldRY ab ﬁlyﬁ@ﬁrﬂll fdlogues of quercetin

lg]21Pharn1|ne k ﬁ1 h%% Bush Pl um
rB05P SARRyLfs BrMG C?ﬁ*@?% %‘P%‘%‘F@ﬁeﬁfﬂ‘&rf&h%ﬁ%a}i an -OH group at one or
n&ﬁ@bt&hﬂ{iosﬁtbﬁbm 8%, B'I, br&rﬂ N Othen Bighs@tuM@y gr6lps i8dlude: alkyl less than 5 carbon

r edj nts s de ate HPLC chromat o
o S LBy FHEs Bt P BhAIERETE Bl T8 PB4 o th positons are
sisseituted evithl aaytbing sthentlaid IGaY goapsds. The HPLC chromat ogram
is froma reverse phase C 8 colum using a stepped

F(l}ivamiiicﬂniuch)fas Q}ué.&/ettrf bife| reqdilyagBihesized Gh digad Hd¥MYer, ﬂavono1ds (including

nmet hapol , | ow r at f Lol using a s nple
b NN A TN L .
pedidarf ﬁﬁitSaﬂM@etdlﬂVse |smmeﬁ dpples @p@E, afrébek,| AUDBQkd i@ Bell peppers, red

rate vit The absorbance was neasured aft, .
ey DR i O 6o BUCHTBY PP Porigpeaes s rdishes
kblidenbss decsenflish, [potafoesliahd aspelagmd Quemdétin @aySheldbtanet FrowERIRFmline (Florida,

e slurry is freeze-dried and ground. For anti oxi dant
hpositions herein the freeze-dried materialis

hed aymount h plumis esent
B\{\ll%elqc onpos {?H e'?usﬁ ﬁgmb&g’g’gﬁ‘fl ’a%'\s‘}’@’ﬁ’l%ﬁ% f’?f‘t%‘?'ﬁ % L?I& vitamin C and
aafanétycuh 1@@1&(11611’558 #s 98morstrated bareat HEIC ehidadiogrid (datdfdttshown). These

1n2gg/e°dl1o t ar? Egleveaiqggigglg% hgvoge(;)gf{al ?%mrgﬂcﬁg e@ﬁk@e}e ér%r%gttogram is from a

rqyeﬂscy plizenGlssolanm uginy aseepphat @hdiad of 0.090 tRhrpdreioddicamd 100% methanol,

unan . Ki ngl ong,. Bi.o- urce
o B g R B BB o DBl gt B gplum powder. The
céditiond ware, defrdlapel da sepibbte Bveasidd & te)sélfai?dté vitdli@ €0 Ti@absorbance was

n%émm:af@ks an extract fromthe | eaves of Canellia
sine Chnt ai ns 35- 9596po|ypheno|s and nmay be

ht ron1 X Nutra ne,
P a‘% orht a AreIeioNe g} ISF%I ofélﬁ e H@F rl_-;Eo a slurry in water.

Tﬂ'ehs:\m&s &re€zp- dnecﬂ/bh’(d gredmwWFor Mwm&ﬂﬂ Edimﬂdﬂﬁbﬁsdheﬁéiﬁ,&he flde@e-dried material
anti oxi dant conpositions of the present invention may
i ncl ude one or nore,
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non-toxi ¢, pharmaceutically acceptable carrier such as

| act ose, starch, sucrose, glucose, nethyl cellul ose,
woawealIzassn st earate, di cal ci um phosphat e, cal cPgWiUS2006/007699

sul fate, mannitol, sorbitol, gyclodextrin,

cycl odextrin derivatives, or the like. Using these one

19 WeigRddBin GRS debiRIdSnfoRRS Wigh Blunt RPLRLS i BY cQEpRASh b the present invention
formul ated and can be made easy to swal | ow or chew.

i aihtraquat feffone G (RS 1 %8 ar imdsiother embqdispant, abyuh digrhy weight.
| ubricants, diluents, disintegrating agents, coJoring
Crgrerka exfrpety Grang g gatsact is madsvirarh gaes sapsagiirpitaing g0-82% polyphenols

A& Infaly N (ﬂ%ﬁgdsfrorrP\Pb@plhe‘ﬁbli&?MaQ&a,@ﬂ,eHQIYan_ClQiHEle?%? HiOReQurce Co. Ltd,
nol di n optionally with one or nore additiona

qhﬁ’éﬁsé%ig@*?f’@%c Reypippaed dane SBingas fiemPhanlipedietidegNKy

onpressing the active ingredient in a free flowng )
‘ff&fi%‘:@( gxtiget. HefRden Sxtgetdh ot edreldEn Sedeaves of Geawlli snengs, contains 35-
OBV phédIY and 188 B dbiaindd YEbO Xk NRdhSTREB VAL FHubéleOOR) Blue California,

| uQri can i nert. dil uent reservative, disintegrant
Rebichy Sam B lreics LA BHEGH P IPas & Cpoborisaetl)

car hox th cel.l ul ose) surface-active or dispersin
difs A T e S e igepiien Hay inclade one or more,
nB@toxic I phad@adusic iy Catcéptabld UEAGEsRA & eThdoseA6th@B,CsuckRs, Nglucose, methyl

syeet eners, natural  a synthetic _guns such as acaci a,
c?ﬁcﬁg,&gﬁ@‘wm% stearaje qgﬁ#g}nbg}wé]?lgte, calcgum sulfate, mannitol, sorbitol, cyclodextrin,

coasdeginaetingtives ot teos@, Wby @bdydRNe iy 6&iers \68X8R, orQliblets may be
t he Iik?. Lugrlcants used in these dosgpe f orms o .
chsiy forgeatsg an ﬁ?rb'Fee%i“?, cago i WAHIQY 8afhste aﬁlﬁtjrﬁ?% | G@Ptein suitable carriers,
bﬁﬁlexa,r laglﬁcanﬁ,oﬁiuﬁm,lklﬁﬁﬂegi%ﬁmg_ @@d&,l&loﬁﬁgbgénﬁi ﬂg@ﬂh%l Apents, flow-inducing
acg{%ﬁo, ﬁrl% t&f’%’tigﬁp %gre%tﬁ’eAﬁé l%liﬁ‘e ﬁayé%iq?a&l% %gcf)n%%rgséio?l%b E’ﬁfd’éﬂ % gé%onally with one or
modd bidilorgll Mgrédientsh e ComRssel/bisles habbebepiBy vecdii@sing the active

.by nmolding. in,a.sui.tabl e machi ne a xture of the . .
1%?%68L éfaagfaef F%V% Eq*%oée@ntmﬁ@?fs EEBlgsgriRnally IP‘ﬁE‘f fvith a binder (e.g,
ghlutiyy)i ey debixlyprepilmetGapalaes), Qibricall] elest EBYEny) HréseRativey ddntegrant (e.g.,

SO0 BT ST CERT PR GaPEPRRY oy R ser He g fispersing aget

Saitebjro Bintlére Ninclidemettchi,e b MM OSighrs asich fa®rglwost b lbkdactose, com

rel ease o geni s erally coptain agent particles . .
SRR Pho5H SRR Al SEMLE R R b S it
cirboxgmicthylcelhdeg) puligiliybie @tycol, SiaRéseaf tikilke. TAbri@nts used in these dosage

AT R T ——
saiium [chlbride tor aleslikeCaDisin@dggatera Ynchide ok exaiilé, Grardbaidethyl cellulose, agar,

stability as wel i di ti rel ease. A mxtur :
S8 bt b BRe SR s B P X macine
mizauwf the pay ddiel acovdibgredieminidistdnad with th Gisit dauitl diluent.

conposition. Such a conbination extends the shelf life

Cayfsuleh er @abitts amel dptitinaltyobspa@aict iodsvosed dndpmay belsmilaed so 4sitoProvide slow-

R s AT IO
refash DL ¢gnrcgeadrallyx emttdia pget Martglesnniikaigaiiant Boatgliwith a material that is
RN ERTU T 0 R
mbapbenr by eedhipg, eFosionVANAROM f{usion posiakésr aotiors M | ar

product). The AMBROTOSE (r) Phyto Fornula is bl ended
Cawritts mhdyeprambieaxitickadent stobijiysdst weallnasoprotitiag pifeyeledse. A mixture of plant

inyent j in.a atjo of. 2:1to 1:2. In anothe .
RS E N anMBREESE) PRk s inly e conPafhait he amoxicen
canitokitibi eSwhtal coxbihatidn exteapothe shedfiiift bf e watioghintrcampaesitidh and provides

2. 1. sul.es o ® ntain further plant . .
o 3 s R R BRI BlsR g G2t Bttt B s ot of about
30/30/2109% 1 eppen Airstdc(anacit}) exasthac ighing gh@r agha@bihp guml ghatth which may be
case of carriers, the carriers thenselves wl|l
general ly have no effect on the nutritiona
significance to the conposition, however, these
carriers may have a significant in the tim ng,

o o " o o o "

. o o
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effective anmounts of the present invention. For

exanpl e, one or nore of the anti-oxidants of the
wonresantossnventi on may be rel eased in one or NBCE/US2006/007699

bol uses so as to spike the anij-oxidant |evels as

detected in, e.g., blood or urine, in a series of

obﬁln@@ﬁ@mq\l&ﬁin@ and Bn ABOYREEel @ﬂpa@ﬁ{ eIFE 'ﬂ{ner l'esfegefj‘l @Eﬁmgmn Labs Irving, TX,
oxi dant s be rel eased sonewh even| or _nmay

%%Né%{ﬂ aeHcs or SRR &5D)- vmhew\l\éBR%QSEn Payie,Bermapta is blended with the

abidxitRnt E3tBoSitioh DI TAE bresdp @nRLESE R a \f/‘é{?ﬂtﬂa@@ offBY1 €€, In another
i ncl.ude rel ease of, the |ipophobic and the |ipophilic

cifiodimeat ARREROTOSH Pree diotmls fedleasied Bth s aglioBidat composition in a
waiphi Ago gf gesti on. For exanpl e, one anti-oxi dant may be
provided in an effervescent carrier for imediate
Ohﬁdu%@%ﬁtabl‘é‘@ inla® cantﬁilhffﬁrﬂfeﬁﬂﬁnt%ﬂﬁxbo&ﬁﬂs GebighterRbNdes REs than about 0.1%
,, €l ease by ch acid or in the
'3 6 ERAaAnE of Yia od5; famabTon Pribeevs et canAerfy rib eagdery themselves will

g&&fdllllj,”h@{fd g effect 6h MR nuGRIPRAGH Egﬁﬁio@ﬁﬂel 10 teldipo SQ6H ‘B@W&\}ep Mhese carriers
nprises hl endi ng AVBROTOS Phyto Fornula wt

R S FIg e B 4B TRegPnSoe IS il e seges of the nutiionaly

eff€sivé batintDbOME praBerd iRREAR! IRH kfngle @k!RmEd Hpﬂ@taﬁﬁ oxidants of the
and conpact ed betFeen rollers to forma compact .
PIFPS SHPHOR AT RGBT h anpPreere AT s i éplbmgbéuaetapmdant levels as

deeiesinpB.ghelovaedt e ihNYEeidd 8Ntetoasel BRnE O ARbthérSembodiment, the anti-
bsequently m]led to forma granul ation,

A
°§H%{%1 aY PHFFlyased 1081 Whel roverl-i eyt FYEn fe 8roridgd aba gepdient with spikes in

blo0d B} urkieQévedS 16 #RE UhESreRht hadkieh ﬁla EVenan@ud %8Rk @1 t1 lipophobic and
Fitz rlck |Iso or Mbdel 4L D rol ] er_conpact or
t E‘B 19 8EE° St s al?deor fRBY g sligestiqne For example, one

aﬁtﬁ@)&da’ﬂm fhaPBE pnanﬁea: 1l ddleffeRredcB ch@fetor @AmediaY idk@ise wﬂme( gdifferent anti-
Screen bout 0. 093.

f ton, d Fi t [ 1
ot RaPride o Pl cbieen il g lva%tlfﬂgmaét

rot io0 eed, force a I|c i.on, .. .\
ORREEPT I hRees 1 b TeSER o orBOEiH B Gl JRRGRS dpyoridant compositon
ccmqirisesr bEﬂdTﬁ@@IM)]BRGYGBE%Phﬁe rEceingla A8 MRNYtioxilhe cfoﬁipbﬁﬁon set forth

hcgelg1 2]%':8 I‘%S)l} t%%&epﬁ 'ir?k%fegrg f}f)garl g‘%%ég\g&ﬁg%l gn(P (r:oen?p%gtreg between rollers to

fmmrﬂo&rpadftotiaielpﬁ@swre lishitsd o i€ HeRISGliited 11 Physe] adhetibe between the

. bl by, the ral.le IS Conpresses the blend in a . ..
méfeﬁlsgté I iodtés SSnERID GRIEL D SR » FHIPHOT A BBt i then formed
innd thb debirbd dm@dﬂm& QriamdapslesAlr tadldiatlh\oaé Yxan@laa llPthiaErQJﬁ Chilsonator

Mgg&r@aﬁ]}% hi ?1 cgﬂ%ﬁcté)lg lill%gl ng’ g‘ Vﬂg’on(%é tfé]%?ﬁee \é{)tg ed across %he face and

perpﬂndlctledto the toamay haingl ﬁ)keldffercé)fof theonf ald £FitaGITRaGEESE about 0.093.
|nat|on of .t he ant|OX|da os ition with, . .
T o diof s iR bl HBRD St e tabPiogion, and gap width
capeelliiixs) fim examptldwe Gaemteid Poly@fan sy folleecaipaeto0dysteaGerteis, Germany). The
The rol |l er

nt i oxi si t.] on exposed to ox
o B0 b vl EP R Rrivsre ey £ R Bfesr B 1S blend between
twexoiitetatifg tdllerss The pl’eksereoﬁlp&tdd&nﬂlﬁe Bledall tytthdked gompresses the blend
rocess Addltlonal benefl S of eonbln tio

;
i B Bhyh o PrmiioRoh YHCR HE RiEa s PRif o produce granules.

Ah‘emmmllyl gmaﬂula;tﬁm oy bé ablesved riyndliggtlg; nfillioy ios isefingfas may be required.
er__which y serve as a sink for

G%ﬁ@&ﬁ%g&%g| é??gﬁgl?ﬁs?%’ gut and prOV|S|on of

A JPORE 31?&}3%'? G 15T SorEedor THRatat o S intiat popposicon with
AMIBRIQS}QS Rh&tod@hhlﬂa n‘hafeﬁgsed dbgtofth@&dﬁo?mdh eaﬂhs amaﬁﬁ af&urface area of the
g3l PRERES R B dih, T BiE FBmoieRal B G minates i
need iblabkceplmtoﬁllelﬂ% t200apsBB Ogr t6Rt-mBIRHy pﬁ&@ss 7@ﬁd1t18ﬁla@ benefits of a

coBfis Bt R oty e A s entipfiin e 3mptigp get forth herein

added to the conposition. In another enbodi nent,
AMBROTCSE (r) Phyto Formula is blended with the
ant|OX|dant conp03|t|on of the present |nvent|on in a

o o ~ oA oy
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Phyto Fornmula is blended with the anti oxi dant

conposition in a weight ratio of 2:1. In another
weonhmdiizosat , a capsul e or tablet provides 500 rgTAS2006/007699

ant i oxi dant conposition bl endggd wi th AVBROTOSE(r)

Phyto Fornmul a. For this enbodinent, two tablets or

B |p$§v1§'@1yoﬂ?1%n1sé’lléﬁg P& witl ey mam&eoﬁ fal sﬁfkefop%ﬁiré?ﬂéiectrons in the gut,
may be applied to increase palatablllté or del ay
U

238 @&Vﬁﬂqnoq# mqnoggechgridesifor perechstrughiee Inelygfastus apgeasible for ocll

théiat SlbioM@ubdhian i Rphik bBcel1PBanyBEY by Sed radibas Of
quercetin and m xed tocopherol's using the ORAC(0)

&b distRl @dilfbﬁmﬁi’cldn@ ¥ir d @R ini GRRACH B cofdpBsifis BF the present invention

ncentration nm. for each
15@‘1‘4?&&?%{5’% Orafgélass GR10 '@890 é&ﬁepe?ooa@%z%o%@p &% 9rri 00Q pag of antioxidant
doRPEHIIN! Ak b entfodFheke (ﬂo tfﬂl@@%ﬁ{e@ﬂ Sr $t5bilirs"d dded RANA: composition. In
there is no quercetln g t sanple At 10@6quercet|n

ang erseg}lgﬁqhgeﬁtaél\@%"y%E ol%hy%n@gl@ |1q,]blgmlad gl hﬂye,ﬂ}tugqidant composition of
the ﬁxeﬂsni BeRBbE ol ﬁelglﬁtratZ(Q% HUErcetin, hhetsRrRb&iRaS, AMBROTOSE®

ﬁﬁ%@ of que cetin and /nL of m xed tocop herol s,
B dy © feadedeih 2% 8618%11% GOBRTISB 1 AGVAS 285005 2:1. Tn another

cEHbBaieRAt . capRble rmStabreﬁ@édvhdés ofvpemyest hdtRMddH tRapd®¥on blended with
line represents the additive

The_s
AMpRoE Bsﬁ Bhyto E?mlfg% Quibiscsabodimept §vq teblels prgspedesaiay be taken per day.
Aheopsiuacedin@0Neyothe aE)BEedEtG trcMadeypaiability&dielap aRRIRIHR! S
al one and 10% of the activity of quercetin alone. A
REneag BGi 0, #bfvasd ndt Srdaaupe tBbave W@ rbdult® for-m@mg ratios of quercetin
t

rlna |dan ent.s he conposition of
émis“r%@&?ﬁ*eﬁo %’ﬁ éﬁf‘i@ﬁ) ATPS, to Jacasup aausitaay cappeity.  The total
cghtRfigfion Bf saiide 6Q FFIMT)stel 00fg/mlL. foreash pér¥@iao®bé¥Byedfl For example, at 0%

vi t am co 12]96to]00% 30%to 85% or
i dRoticer ngtmnn%frffuxeg saRheEIngsoll) HEMmyn endfhepents moj qugreetin in the
shifigls.e At E0% Guerddbing ome seﬁh’(ﬁl’@hﬁs MR mL bh@eﬂﬁﬁnﬂﬁﬁd 9)ug/mL of mlxed tocopherols.
e amount of vita

fcetin.is 49.1 nd t
A B Stsgun, o e b Erﬂf G| %g/ﬁnhga? g hiogoherol. The
syieegySie mﬂﬂi}abbéeﬂvB@ b&db@M(BanﬁQDO%Qﬁl%étir@bﬁ Sapst Qéadﬂﬂﬂ Ebserved from 40 to
of th resent inyenti.on é rape S

9@%{@&&@‘(1 élg ﬁtrﬁlg t Ifeglasents aﬂ@gﬁe 1. ec,oq{.p]:&‘yg @uercetln the line

répf@:smtﬁ)%etsnm&ﬁ' D% oﬂ&%ab@w@&%mﬂéd ﬁh@;ﬂferol@&'@&yan‘dlello%bf the activity of
of the fi dients..As inh FIG 10, the

[ S
‘18?{?‘?%‘!0“? a |Sgleg§1§’§regtn% ifopnd %’Qw ’éthn%(nd green tea
tr.act ed | senc of 49.18%
1Bl Ao ChRRR ok FrBIGREN SR wowabmitiyn @avonoids, as
rq:;imsnntedﬂli}equeﬂkﬂunahd B atixtOre@ff aglkap ezvdebhﬁls ebstitamid EX c@n@ﬁ&ﬁﬂﬂom 12.1% to

60/ 40 t 0/ 20.
OB e e ool ptrd Aody S0, waheqis Befdiont. In on
einbodbm&if, e afiounhef duetcatin iwéf) U8, ol thdwnoant df@itamiam forms is 32.79% of the

Bush..pl.um (Term nalia ferdinandi ana) is
togéﬁg’:\g/)l e%tltg ﬁveﬁngﬁcag%%l ent of the conmposition in an

S A AR ———
ekrad, gkby ted h:erabusrtd ukhupho3 cdmGke Homf0%4 foe87 O PHBItd 7AW, or about 18% by

we%%/t (%fé%ve 11%,%?*(13 5%' ﬁﬁbs sYYSwn Hltal*llga{b g?tOIPOXI datmc?f%l’ra%g%iﬂgy%act and green

taai %Habt tves adpesuiodds in ﬂié p?eﬁ%ce oif dpa 8%kquércetxﬂ 3a7o% Mix8d ¥copherols, and

t ) 0
1 Futal B e Brbne gt oL aSeR R lnise ot SRR SO to 5020, Tn
Omem‘mﬁmm shoerapgslamexiftcali 9.84% and hANBROFESEALY8)6.56 % of the total

VBRR SLfs ehdah oRuRuRe Povhea G b P Qg povided as an

ingredent b theatongoitidn e iag himouat from Hibﬂﬁeeb%ﬁutﬁﬂ%m 879%, or in another
maintain its activity under accelerated stability
conditions (400C at 75% relative humdity) equating to
a shelf-life of roughly six nonths.
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Val i dation of the ORAC(0) assay as conpared to the
ORAC(fl) assay. FIG 11 is a graph of ORAC(fl) results
woOhade/133en no contribution to AO activity by PCT/US2006/007699
a-tocopherol when m xed at different ratios with
quercetin. The graph shows a linear increase in AUC
chidBdimest 6 ERMt LYo, PO RRY Elh@&ﬁilneﬂtoof' e Q@S fhel BusH YRR qs 1164 % of the
concentration in the ORAC(fl) assay In the standard
CQEBHIfB: wat er sol ution. The |ack of contribution to AO
activity may be due to the failure of the a-tocophero

Thg QM%@ Y] fhout etaTernfigtidant blepdchavingthe follgwing Bveaghé ratios: quercetin,
4918ph el t6I3pked18, -3bl7p%) gfa?§ wid %xtirh%t @@4% ER6 1@ CRIPRE 6%6%; and bush
u

nd the relative sin

ARy %P%W“&é‘@@}t @%mﬂy %ib%ﬁ‘*dwcmw&as éfsqs%%equw@ents per gram.

| e_and detect th lipohilic and |i pophohi
s ‘Tﬁy BB RSy AMITRT 0SS 4085 gyl o AMEROTRGHR (Mnnatesh,

Usgtand mefah@d)dlc&hﬂ foahdItionl o Mefpgrésamtin@alidnvdt b 2. ICRelkid rQﬁ) has been shown
detected for a-tocopherol u3|n%.the st andar d

BRI 16y < E04R R R SP B FRitons (460 i (376 reliive humidit)

eféPBing % HBQWR dffoushiPsixlkhthst e ORAC(f I -1i po) AUC for
a- tocopherol was conpared between the published

VaRAGEOh | of |thep@m$)h }(Q&@Jﬂ%ﬁ?ed%ttﬁé JOReEt IR Assay. FIG. ,lAl U&? a graph of

acet gne: wat er : arge i ncrease in the

QﬁA({(ﬁére@@g@(&}t pllqwnw)cogtggwnm AQmstivibt Bp-topprherol when mixed at different

rAREBAG! quRtc8sn. t MRS glaPlekifovsSa Nead HREHLEYindRU€GhLds HSAAY proportional to
the known ORAC(fl-11po) nethod when combinin

LRI B JHSTOG TR CHRoKRLie EopR &t e assené the ssmngégd Pestpusiyater solution.
The Sk 3F Gdhkributibetot A Qb@htﬁrtrﬁ‘e@ RRAC IS 8B faildd Sththé RUBHRBA to dissolve in

| ack of synergy using this assay. Obtaining these
UG Wi t h known assays are not surprising based on

earch of _the literature and the nethods recomrende
F?‘Fé @K*nan dATE R P AR QRAS H-gpo) 1eelis nsing atixrogphergl o the relative

ACHE hr&lts' hl&l@ tHeRAGehO0alsr/deletR8t s@utébn, toV\H‘M!;o%Sthé‘%Qﬁplg QM detect both

cat% % the standard 1s_to neasure
llgﬂ}l @8 0 H&n’g QEidagt cgpacity- pglplﬂﬁ Lk agﬁxgz‘) 11t Véaﬁd;hown that no statistically
s@mﬁaxr?taemfmylomuldl lﬁfﬂaai%dcmm&ﬂoc«%&e@{aﬁ&ﬁg éth@antaaﬁS@mAC(ﬂ) method for
i nvention elim nates or is dic ony,
defPemg AGhSPETPREon § Q’@Peﬁlﬁ%éﬁﬁt s shewirie - é%n‘ﬁ%@%{m(ﬂ lipo) AUC for o-
tcrcelaea;n Gherenipane befrzed \ied pudlighedr @RAC(ﬂlgpd) Qﬁéthddl RRet6IBAkater) and an
t he effect on serum

o e A s PP BEADC) 0 O RALLE ) assay was detected.

FI@npRar @ﬁaoﬁsﬂrm tmfﬁrc( {]sl ﬁouggaﬂg? a{taﬂegted ﬁilﬂ@thegmbwldmmh -lipo) method
esear.G ervice of the oun t hat
BEbF GH T BRGPHA L T FPEETI lio ek SERAE e through the

alasisay whiohlindkpie R0 higtkray @igabiebssgf.f ect on serum ORAC
val ues than strawberries. Using the present invention

Oanathitgthese eeBS With RINBynERSEYE bRawt Rep@iy, babddeond @8RS the literature and

|nv ntors have, renedi ed t he di sconnect by devel opi W
R FRAB G T, P GRS TG B T OB 2R O GHIER High ORAC
F (v’c&ls'_y (3RS @b U vk bris asda gob) aldidaet thetr the etdn@atl Sis tth@neasure the anti-oxidant

R R YT T N——

elirﬁnnﬁfﬁﬁ&bl heedtfot tls ddhbionyX b dRRbtoRg thay llk@ly a9@ltsfiaitle di®onnect researchers

ha]\_/§ o%éer\éed ergaﬁe Strn Id%sf&-'& eéﬁ&%dapgémcts flgc? ﬁ% %8‘91?1 Olj{:,kg‘ values. When

maashaagOihé eﬁtﬁd)m&unt ¢tfedts iseinah hOddniparet RLancORAIO (f)valuation, the Agricultural

dete ent u om1|t effect on A urenments. |,
Risgorth e SEH it B the e <O oo RS AP ST bt in tho tes-
tubel DlRA@’mMyhblft Gpiadedl hhda greﬁﬂexéﬂﬂercem/\ﬂefdin @R&Ufé(}a%ueﬁ thafiBiMberries. Using
an_ORA ass

14 h
thﬁ@ffg%lﬁ {Oﬁé'méﬁf COIB&qlsglgﬁf deséy Gg?fﬁmn@sg{??f‘éla rgv&ar}torégzve remedied the

difdoxext rogt u@embmg ULrsygttm nNthat alloeOphitehion! @hdrg eitRS@bMmedith varying
intw different rations of solvenfcwater to detergent

m xtures. The results in FIG 13 and FIG 14, show
that the detergent (Tween-20) did account for increase
in AUC and
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therefore shows that detection of ORAC(fl) activity is

i ncreased as conpared to the standard acetone: water
woizpdon 2058 EXAMPLE 3. ORAC(0) Detection of Anti POXiusas/007699

Synergy and Potentiation. To ghow that the ORAC(0)

assay was able to detect both Iipophilic and

sbluBRBREY Rintchastiér- @Héc@atﬁé a@&it) \’)f Eﬁ’tloxﬁaﬁtg lrw'1tﬁ§1 tﬁé ht?ﬁléh%(ﬁ? The indirect
wer e conducted to show the effect of fec

Uit and/ iR a¢ (Bktipainthode &#ttﬁ BeRUFRion ar!tquw@nﬁ qofivityzang fail to detect

thd HARBREK SRRl cPiindasds. and the potentiation of the
sane with the addition of, e.g., grape seed extract

AGJ Diseefafliest GRACADNIARS r&ﬁlﬁﬂﬁfr@% fo@o;ﬂE@P@ntﬁ %Q}gnatlon in the amount of
extract and green tea extract alone. 15

dytergsht Srb R ﬂ’ﬁwt iFecTtoRingy 6?%?2‘@§§m6‘5f aph@tf ‘Watyhthe one third solvent was
u@d:cf ih &6 @nt oﬂe&ﬁldeéthﬁ a GHRER eI, AR &QQ%Q]'B-Q@ OFI% 14 is a graph of

is a gra show ng .t val ues
Q%‘%ﬁ%@ﬁ taS%a&tn?eaW%ag thy @B‘e{’%é‘@@'da“é‘ﬂt)‘qg’@ﬁsu(@g aeﬁéfad ftieens quercetin:a-

t&@@h&mtrﬁtﬁﬁdlss()ﬂcﬁﬁl twoldtrRFent ﬁﬁo&%%l%n@%ﬂe% d%fgé%ﬂﬁmxtures The results
g}égnun1ratlo for anti-oxidant activity

Praddilid: e rkove Sib e dgtergert Tmee- %i)atdildrﬁ%elaﬂ feftipggease in AUC and

thepdforg URb®E tthdd RRBLdH ¥ ORACKAPRANARY Sis ifidr&asedl 4s bSmphred to the standard
gra h that, shows the ORAC(0) val ues of the conbination

ALFORCRIT X HFm quer ceti n: ni xed t ocopherol and t he
e tract and green tea extract_ratios. It
Wﬁﬁdgﬁﬁg{ 3%?&66 m&g %&%@?%Yé@gﬁ ang Rpteptiating.

%‘8%]‘? tL%PRﬁEO)S%?Eq ‘rgmﬁs)e(?ﬁﬂ tOEgﬁ zﬁII)ORﬁ]i(l;’: g%? E}a?p(hoblc anti-oxidant

aEtfxﬁ@,Ci s@fes AVRIRDEOGEre AL dycteld o ahoﬁ’fﬂid effondrapedfic HMiddi¥ns of known
| ndi vi.dual cebo caontroll ed

. en Lahel . Study, n- P
AP B RIS ST PR S ARy 5 B e same with the
additi@yofpe.g. pgrepeesabd dxiact@xd ghidéd N edfacts @bxﬁ&r&ﬂ‘o grape seed extract and green

t%ge%ﬁéﬁ% %03%{ F@ﬁézﬁq{ érgﬁé%}gw%%ght §§§g’2(?)\é %?k%:lflﬁesd w1tc1n élfferent ratios of

qdercdtiaamne dnik&a tod@he®1sof FIgat 6a6d @ @E@iﬂ shewinglitid ORBC(d)OMEBE for different

to r sult from oxi ve,Sstress.
~lip 5 kst Sheogn ) 564 HoE8 1 pin0%, QIR CAifpiindemminaton of the
nhaisnuaf taio for omenxidasf ety Ve GﬂElafmr@vE nme heral \i'd‘ie cbﬁlbmed with the

dd .
B et B8 o B RIS orkiPs £1 et P Hghabovs e ORAC()

vilnésadfeho Eorfiinktios ofl e rﬂzﬁ@&ﬁlﬁhhﬁﬁetﬁ\i&ﬂmétbiocdi@ﬁﬂbl bnd the grape seed extract

oL cl u5|vel from i dants .but rat her .from
R LRt PO 31 Ve uRbhadl SR gherpa gy mined Wocopheros, GsE,
GAitmaxihidedths apr-edént patentibldsie shpdesenh' 6 This focus on

single antioxidants is a possible explanation as to
E\XJA)MKEE dnt isttioxiday eEiV@t of AANMBRIOTCOSEe AD®e ipraoSeall i Ninber of Healthy

) h , b I
il R AP T e PR iy e “Suggest ed ¢ hat
| t t triti

Ad Qﬁﬁ?}gh‘an'é Itls he%e a%?%su%lsjtggceecﬁn R dg]{%g FS)rB :pfevslgaci]ej P)élflatlon of biological

emen sugar's
S@@M@Sﬂ Doehd rldn 1nafmitsi aMngetéh]ﬂcﬂlatmmntahlamOﬁdﬁnts)kavd &hﬁen assomated with
r Vi t.r o liver
d@cre%?e% i&llr:]ﬁ%nlj:? Jf atlhnIO%waI rﬁogcg ﬁ ons, tﬁet}%’c eﬁé Brpgl,@(ma ve stress However,
S®hhweutaﬂmrzgwe}1 1$o®t<ﬂ1 mtxohdar&ohomedmgls Uiba bhéro p@vereinafféctiee in improving
b de NSt et I ncreas .
héaﬂ%l Gl %ﬂé{ esp%rb éI{‘%UhS in oi | o{;a% aeexhsug%esﬁegttlﬁaa 91e antioxidant benefits
oﬁbelnginmtakab%ﬁiua andatzhgeﬂablemaymdb msurlaeicﬁrsﬁzekyffronwn% zin\‘liexidants but rather
12 S?@g&[&ﬁ peo:OF er g’%ﬁsla rE)nbolf éﬁ? ! %(Igr 2 Ofcmlél present ifi these foods.® This
fo@usgcm Sflngiamuobcrdamte &S&pos%k@xﬂhmm{ edltol whyt @iedtists have yet to duplicate the
n n acid, and a
ol RIS PGP RS i ok Guffip s BpfemBhion
copper/ceruloplasn1n ratio wwthin 76 days follow ng
the daily addition of 2 gr GN supplenent to the nornal
diet. Trends were al so observed whi ch suggested a
decrease in serum al kenal s, honocyst ei ne,




10

15

20

25

30

35

8- hydr oxydeoxyguanosi ne (8-0OHdG and tot al
chol esterol, and an increase in oxygen radica

wahswyihzo3ge capacity (ORACP-PE) .9 Recent studpes/usane/ 007699

denonstrated that a w de rangg; of nutrients (sone
known, others not yet identified) account for the

I@d&éﬂt%di’@nﬁaanhggéthd/ tlet % Yodhbtstigad Gﬁﬂ@ﬁp’i‘a@r&ﬁts #@riffonal supplements

1'12' 13 ' 14 Sone of nown bene iclal antioxidants
RadinE Sugrs) Wish SHRRCE, C%IHBI vPemawRisation g inpugechingtigng have antioxidant

Pr&Relfes jdch bﬁ‘\/z% @8Sin bie | gl 1Ry %lﬁp&éwﬁ ancult®d MdAR rcontaining GN
green tea, the Australi an

S&H@?Wﬁnfﬁath\ﬁ?de%heﬁ Levels qheprluced 6H{t9é]inﬁn°rréla‘é‘fq t9 &pyirols, gigreby demonstrating

1ﬁﬁ&g&ﬂﬂﬁﬁm&ﬁ§ﬂnﬁakdeIdantS 6' 15' 16 This study
measured the antioxidant protection provided by a

Aepiegl chﬂﬂd&lrstuﬂy G&ﬁbns&ﬂ@@h edmBont il Blonfa @R dTRMlidati¥eNtress and an increase in

f t
B AR I M
oBststddaih it 1Elﬂlsthncﬂxllg»l&paé\{%ft 4nadSTic 5!1&3 Qﬂd %%i?ﬂlfﬁféntw&&%ase was observed in
coIIecHﬁ& by Cover.-Tek, |nc.

CRPRF G Bl e i 5 %ﬁaf%l%al%@e il 3369 45 gr Rbspplement to the

nBahd] id1¥0 MeenddMpere aRE oBdelved MIch %ﬁggés'iéd PNRIH RS seMih Slkenals, homocystelne
gfrfor d by De0|§|on Ana Arlington, TX. A nunbe
8 SeEupngsing d&1QHYN Préi S Jeleaigal Pt @nincgascofn oxygen radical

abaiiRhescapaite (DRLO, pibl i shed. 17 The test used in this
study was the neasurenment of whol e serum ORACp- PE.

REbdnS stidich Qeval 8@sorbtratgh o ar yidbrhdpe oF dulikdtse@688%known, others not yet
to d teLn1ne f.he anti oxi dant scavengh&gmu’

eng%p @gf:ogrft et ?J?.Htlgéﬁiﬁqt élgtlvng équftq %qeg,e i nst 1 Some of the known

bplmfemy bntoidirt@ ks lud¥peRplEABIs, ae[rﬁdwtfaﬁhn@ (1<61Q1NE S tleRtBEbSs and beverages,
e i.n mcronol es

oIo e res Its are sse
f’é)aﬁ av‘gfe&ﬁ‘tl%e Cia ti?e'fmfﬁg%ﬁv% o sh rlap hgayiis &ydinandiana),
calﬂahyrblaﬁ%ly hebhRigUes sugedntioridafte 'St udphisvefu@y tt@sured the antioxidant

ureme t of urine lij dr oper oxi des an
Pg‘%fiﬂ%?%’“ %?Yc‘hn‘?vé %‘f“étl‘%%g?“ip ElinF thag coplned £y gﬁtsumlement with a blend
dérived floatkreltead grapeg emixed toc@hd®ls, qeketii hnvahSALIdEn BIH S16m.
relates indirectly to DNA damage. 19' 20' 21 The
Matliddex i Blasmt sampldsi wére n:allecﬁddlpw €ORIMT G]d,SEld IDhllEd‘ll”IS( SAlU@Yod and urine

t s _dev ed n
sa;m"‘\n;g? O ose (%ed)lh/gzga ST ﬁ?rgora'gqfle IB%ﬁ Ixélgiv alIi statistical analyses were

pﬁﬁnm@&bybhﬁ$mgm@mstewhmﬁ@trxgreen tea extract, the
Australian plum The in vitro antioxidant val ues of

Acamtber ofgnatittide fitr taveingthd ettirxidangttentiil @ sdntplesdbanishan gublished.!” The test

d (wh ch uses a d| nt flu cent., .
uggé)Aé%n ﬂg?elsﬁlg}l evgacse% ) meFREmER: P %ﬂ%gnfer\lfﬂl @%gaﬁﬁﬁ :le?és method uses -
ph)r¢g€retﬂne,rm flwbrebagnte prober © Mﬁﬁm the dntididagt 8camenping capacity of serum

sag)?p\feest ;f%g?ic% ta@%‘éﬁé@%@m 1§aF eglcg%ﬁage(&gyt %FXC%S]I %%]Id%rd Trolox®. The
reavitsi @ncl d@rwsdv\mr widramalen Tedldx [Eqmlvadents t(NR) &M@Am YWotkdr standardized
ntrlbutlons

| .t | th
a1§a'1 1 t%{hengj e X a tef s%?dgn\gee Wé? efne%sgfemgp fclgﬁlﬁ OIH)I]]CH Bydr?%eromdes and
alkcnalsmyhmh e&iﬂﬂ tndﬂb'cﬂa]ly tb thecmematestciese hadietl damedgh a6 tipidQ RACurine 8-OHAG,

ORACmnBE) These net hods, at best,
WE Chrel%‘@rem‘éﬂf’l Vi |aen§ag81‘ lipid- or water- soI ubl e

dheref rqvi.des a nmore .

<SRBI g8h A0 AR 0 1 Sl ST A o s i

ingwitye evalwhéiont ofdiogredieity. quércetmbhﬂmad tadoplxndlf) grape (ekt-racargfben tea extract, the
| ull e .i ngredi.ent he vat er and | i pi d- SQ

Ahér%ﬁ;%l d?gln l;Ilhe urz Jitros ﬁ],%;cllorz]ued%nt values ¢ ea%h g)érew ﬁ W e e&gﬂ@gd using the

Sta@aeisﬁabﬂh siethvd (ivhieh wgsne dg“gerean tﬂudsrb;eem robep fludrascein). IThe antioxidant

va%%glc& rthe?g red101{t é‘l'g;(]t%l‘e? ﬁ;v%gg%etc;r A gnsc? %?1)%(% ﬁ%iyec}kgvglpgeél\,\@f%mdothat measures
digdfolved 2xygen direetly,ehca DRAGCE. Giee Af¥dr Ind Wiidsolable bittoxitahis vatk in concert in
guns in Anbrotose(r) have been used to control the
rel ease of conpounds providing a sustained delivery.
This study was designed to determine the in vivo
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anti oxi dant activity, using standardi zed tests, of

di fferent anounts of Anbrotose AQ(r) as determ ned
wdaizomeiti2ggs by serum ORACp. pE and indirectly by BCTAS2006/007699

l'i pid hydroperoxide, alkenal gnd 8-0OHJG anal yses.

Prior and Cao recently suggested that a battery of

Whes e, OR AL ) &FhidhNaiuBRYo RN emSlsiiad fhel BRtributichs RS ﬁﬁé@cft%ns of lipid- and
because Sone pat hol ogi cal’ conditions, such as renal

vfaigrispipple cetawuaﬂ% randiprogepaent geer ﬂé}eliefcén@rhaﬁqda’li@é@dﬁ (PRACq, ORAChipo

afX O‘I'@IG o ¥8. BilekEMmSthdds, AtHeQ! MBALCIRSKAYitUOS IR)IEH- ak %Qr—gcfhﬂf@ compounds
Twel ve’ heal thy mal e and f emal e adul

art I Ci pant S.
GoruARAC Sk RO AsS fumptet aceaR deigppipainentisthe fotalry Vitro antioxidant

aéﬂi\hﬁg bhatvimaubd bbtﬁt Wit ra%dvﬁﬁnﬁlscﬂllﬂﬁe Stﬁ%iétﬂen\f@ Mhe Water and lipid-soluble
enrol |l ed. The_ stud y subj ects, four es and ei ght
1?%?9&?“&%@5@@2@6% #0d gvetederith the (BRAGnG eaipblisht rgawalt sygergy and the
oBiihhI0X L HBIUR ACIPRAIE BBME bled® €val uate ORACp-PE

variability over tinme and to test the reproducibility

Thé sﬁﬁ’seqdeﬁtblﬂélﬁlt Wisyroll&Sddinbaoted@with %ﬂ)r&@&@»‘édnﬁﬁexsc@%t% of 1:2 to create
coI ted froman additional subject
?tﬂﬁe An@ BY rtasvaduraligypss iy ApReotese@ dyve lﬁsﬂlﬁeé %@ﬁtrgl the release of

c6:@pdunad @ﬂ)vtdﬂ@l 5 shasinGl ddlhﬁzﬁ?t Utltis QRiaY Yvels %Elbﬁb%stoa&@ermme the in vivo
provi des_in

d|e ormati on about the s u
“ée& a§tW%Bﬂfﬂég Handesdizpd fefteqf gtferaat grountsad t%é@ gs determined

dﬁbtb]b/elﬁi}l sérendBRAGGS N haaafe@ﬂ;ldfb lurihe Eﬁiﬁ h¥&§pe20xh\de4 aﬁ(eﬁ\aﬁ) and 8-OHdG
34 No 4 E 6 1 Yes F 44 Yes F 36
R85 B o G0 ealy ugeesis gt 4 etnsed i, Egbepfign oy single tst, i
nddessaty\RicHBe Sétél YatBolbliQL tondiams, MREMhN@nd] a8iliré) Gad 8ldd Bhy one test quite
nd uring anal yses perforned after an initia

uCR@c@ﬁ?oﬁ VoSt 2 weeks on no suppl enents and at the

hﬁﬂPF %ﬁg eks éh E $ﬁLeaS|n%$% nt of the

welye \healtsy emle fgd (female adult
viluoiaps ) mmltdﬁyl dupplerhéifes b 5If5’tdra-§tlﬂﬁ§(/§u1@ﬁnterfere w1th the study were

HR, TR R R Ge T i b

of alpes uhtés}dagd Slpplbayntd UTd REalidle GRACH:

each

3’?13&?@ ﬁ%ﬂg]?%gﬁfﬁwg% glﬂ aonfulgedgm%rgasmg amounts

TridgiltyDeVer Q:ﬁne and to test the

~PFRGROE 5 TPt ot Ret g e spidat SolRHeS fom an additonl

subfet whechab Mkinginol sluﬁlﬂérﬁentso Dlugisg thehReidp) r@@m@paﬁ@ c@ﬁmﬁlbtﬁthelr normal pre-

EREMR GBiser et wit 85 B Rt abaf

G st

es were cal

y—t+ee—antd—t+ransperted—+e—a—tocal hospltal Iaboratory
Table SpFhgrastaristiss of Brupe Velngeerym and urine sanpl es were

SidgectshiGepdat | Agedr yI'obaecooUer nijght to Genox for
i ndependept anghysis pggg the Genox protocol. 23 Al
sagples Ve e tq?n stor%% at G@nox in dry ice, and

3 F 34 No

4 F 61 Yes

5 E 44 Yes

6 M 22 No

7 F 36 No

8 M 23 No

9 F 38 Yes

10 F 56 No

11 F 53 No

12 M 31 Yes

The twelve study subjects had morning fasting serum ORACq.pg and urine analyses performed after

an initial washout period of 2 weeks on no supplements and at the end of 2 weeks on each increasing
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ORACp- PE nd urine neasurenents were all done at the

sane time at the conclusion of the study to mnimze
wanyocan2dsgti cal reagent variability. Results: @BMIS2006/007699

Val ues and Percent Change frofy Baseline Data. The

ORACp. PE val ues and percentage change from basel i ne

afn@tinttof ﬂ1etaﬁﬁéﬂ@npﬁipbleﬁlbﬁa’ﬂﬁesarﬁcﬁms RGedWHE GOEHES (A@Xﬂsﬂle)aé'a@h day for the
in Tabl e 6, a(.?e |n is after_the 2-we

At e O PR G 1o BB SRSl O figespnd 14-day period

(Pdrio@12), AndVB B leS(3 @Hpsitles) efictody dnakd @e t}f’prdaﬁtday p&ioNRRL ). Additionally, a
Serum Vi aIH)LA_‘abeI s. of sone Peri od 2 sanpl es

bé}é)ﬁ éﬁ“}sma@tsﬁleﬂ@ dromhe W&lvghl?]pt&t ﬁc@qs*tugméé mm aptyzed in triplicate to
testkheesreciot Of @Y Yhalieess PRsIdf dndalriny sampled RREL E&le&t@& &9 tﬁé independent

st ud ar.t ts.for this period and not for th
N A A -

prephratidnl Byephrod betinel dad urinbXampled welti¥a SRipped M 88 oflight to Genox for
Percent Chan e fr Baselln dﬁtatl tlcal ysis o

indehhepth st o e Cepearaiaeile AP oR Fisorsi dy fcc,and

ORACHSE &idirie meﬁsmﬁm WS al@ délicf  BlenRe e gletchﬁclusgn of the study to

Basel i ne, Eltrlod 1, Period 2, and Period 3 raw
mypZe agy, ia %F?ggt}téfﬁﬁbilﬁént di f f er ences anDng t he

RoplE PORACIRECE bt Lnak fforpainsit Dy T

a’firorp)eﬁqs%}@ezD%S The O];(I-RCB pe Vvalues and
pakgrigt ichait |fontbdstiateetor tlfertQBDvB@ﬁﬁl:ﬂpﬁlﬁs Calkln %@mbrotoge AD® are given in

T%élF6 ]gas%l)ll‘tetlf ﬁﬁe)‘r tge %?VW%? nt | different fro

11) a é{.rqu?}ﬂs ol g\%{)smg, Period 2 after 2
waelgninf1.€ gnhd Pedbd 5 efemt wéen@resh l?esr g. osém?m «zta( B84ls of don®/Peridd 2 samples

P b o=l S LI B 5y SIOLE ey st

eﬁlé
theer ofatle Ftndpe pRecipats LY/ thibpériodf anSuldj e tibe P&mf teRAGdSE&t@pants or the

seline 42 4279.5 847.9 Period 1 12 4898.3 699. 1
a%@%‘?néldl"ﬁ‘sé‘%3?§‘%‘8’1%‘a%466 6 Period 3 12 4814.6 1053.1

Statistical Analysis er C e from Basel i ne

ORAC Data. In contras%?bd % g‘&;? sed in the

an H | \ICI [

eXEm nedldifferences % g the time nLrl A’{‘Qhaﬂgﬁfrﬁﬂk eline

as Mmmﬁamﬁr Leripg i Psrind 21 p Period & b Bariedil [Perjod 24 Period 3
ANOVAL wag 38Hduct 89t |assess di FidB8ence&s0%nong t he! -5.5%
pefceit ¢h3tdé fir &rt8Baselovdies of BEPOo¢ 23.0%er i TIBR, | 64.8%
and P2ri ¢d3®SORACEHE9a., The onniI99s.7t estt.794 el ded no| 8.1%

sipni4i cqni®S48veéraMMw.1( (2, 13) £ 038, | pl&l%. 510). -31.6%
Addi t5 ongl 337.3t hep9sL hoc anal ys&gereyealoed ho 44.1%
signi 6i cqni31d@i0f { esa¥a8es anong t e 5pe6r | oskS1% The mean| -4.7%

for each|t3me.5persomd.oi $ shown | 439ahl £ B.9%tabl e 8. 16.0%
ORAChet af PB4Per ceqlo7@hange Trom4dasel [ ns. oy 1 me 19.8%
Pefr i ogl Tj neseRer i| oghshlanberoefs SUbj784% S| Ne@w,0f Fedokent 2.2%

Chiange 70801 €613P@r1od T T2] Iged 0o [[B4315% PET 100 2] 353 49
37]. 490 90] 3561581 | 06523017 5400300 (634X Te1@8gT ARy 3o}, P[ Th1 8%
hyjdrqper >X561§9 033k 4@l Kenalandy;§s YFHG yg,ues are [ 53 o

The

summari zed bte 9. Y
Statistical Analysis of Raw ORAC Data. A repeated-measures ANOVA was conducted to determine

if there was a difference among the Baseline, Period 1, Period 2, and Period 3 raw ORAC data. There
were significant differences among the time periods overall (F(3,24) = 4.02, p = .020). The post hoc
analyses revealed that Period 2 was significantly different from Baseline (t(24) = -3.47, p = .002).
Period 1 was significantly different from Period 2 (t(24) = -2.77, p = .011). Period 2 was significantly
different from Period 3 (t(24) = 2.87, p = .009). The mean for each time period is shown in Table 7.
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are corrected for urine concentration variability by
dividing by urine creatinine as neasured at the sane

woi2om/ 102958 he sanme sanple. Table 9. Average Ui RET/US2006/007699
Bi omarkers for Each 2 Week Tigge Period Tine Nunber of
Hydr oper oxi de/creatinine Al kenal/cr eati ni ne

S ar)
e&f‘?PF &i‘%?i TV o BB dmp d oh 9,9 0920 0. 0761
0. 072 Bg‘P r%albaw 0808 MepdaRpeScers 2 12
Bys@@2 0.13835 0. 07427%%riod 3 12 0. 076&4709. 0806 0. 1025
p%'m)d@al ity. Air quedssy is known to apfect |evels of
Ld3tivesstress. Lagd easing concentraipops of conmon

tants such as ne and nitrogen gl xi de,
P(%E‘BF ase Hir qual | ﬁ@lo‘tz‘%'hl s leads to a Yrddter

S?é?itst%%i Aﬁélysfxsocff PE%@%@%QA% %o&noﬁasglgnem @atazﬁi confrast W& a¥ data used in

e avera i ronnent a ction gency
thieemalysigirepogied pbavy (Tehde 2k hif enalysiscéxamined wfékenges dnpahgithe time periods

e&ﬁ%ssgpilé @e%eﬁpghtan%éq; Tab{sg:%g ﬁg&&gﬁﬁ%@gﬁestm %'%bdv dptorciducted to assess

[l ved Irven uses CO or co
dfffﬁrena%eeanoag theqpgrebitichanga from Kaselaw of P&idd’; Peripd- 2 78l Braipd § ORAC data.

T‘B@ romQJblué {6%141&9% s%?ﬁlﬁﬂce o¥gljaf 13%9%8}[ £ O 5 ﬁ%ig%nally, the post

de: "Unhea for S|t|ve
hm anabfseﬁ) revqahed 10 smn}f@mttdifﬁere(nm@amongm gepbys. éH)d nmm fdreach time period

lss‘ﬁgg,}{n}m%thy (greater than 150 ppb). A nunerical
val ue for each daily EPA map of the study area was

R R R R e e
Time Prried Nymbereof Suhicets d¢anzof Bereget Clomze ORAGISsPrbased| on
tPeeiodiea of eadch col or on thepubld.shied EPA nmapsig.The

dgdrioy 2nuneri cap val ues were thenspygraged for egghy,
t .-%ek per i %(3 of the study (Tapﬁig, 10). Table g) o
L&:egﬂroagp DEVERA A r Quality | ndex ? Each Tine PefPod

Thé BRrd2e NipRIchyi ér@ﬂ@e Eﬁ)ﬁ aﬁéeﬁal%hidl-ydd T[N a@%ﬁﬁﬁaﬂfed in Table 9. They
11.0 (range 1. | Period 1 j1.0 (range 1.0-1.1)

al[ep‘@FIF%fi ﬁ)r pripe %qng_(ﬁ]érétl%l 'Umgbn\l}sy lfyb@fng)@ by uripe gre@pm@s measured at the
saadtirde &) th&bdn@Wemblef Or the uncertainty in assigning

val ues to the study participants in Period 2 as

1?Hlte|9| %s&igeb@%‘ S%Bmﬂn%rife?‘m% ?ﬁ)%%{’eei(e[*l average ORACD. PE

was calcufa ed Assum n .
t“ﬁ%\t tNemperplst @rwe@@ iR e Allenakc méglcreatmme
PARL| s BIAH not beMMIEHIHi ed bel ony¥kitnpgde he (mg/ml)/(mg/dl)
Bpwhm ci padts and cont.28g them wi th thé763 known 0.0724
Pudddues yilel ds the | ovgedogpossi bl e aver@gggand thus t hesgesl

ph@sity consgrvative estjgmbe of change f baseline.
Thq%l 9 IO\Z/ls@st ORACp- P%&% ues were, 472 5233. 9, 0.0740
£ 3 4

999 5699 364.8. 3987, P9We79 7 ang 01025

A‘ﬂE@d]al %ab e%galﬁf M@rﬁ Wbt 481 f %Q%’&)s@rgéoﬂlc%a x?é #Jo%ts,entratmns of

from gave an average
coaBqn Folufasis, fuhle asmog@ anitsegen idivixplgndesrepse alfequiplifyl. his leads to a greater

p(;'{gﬂtﬁl fo? tt% eﬁeﬁtﬁ}ﬂ%‘f Rsre b%ﬁﬁﬂn‘i‘ﬁ @f" ﬁl% @%a fU §2}ngar619me al Protection

SCUSSIOH St udi es have shown t onsunpti on
Aggnsy SEPAXHT fuplityr indexgs @ﬁ@a%@et@bk @grlqum th Dallas/Fort Worth (DFW) area,

where the subjects lived, is given in Table 6. The EPA uses color codes for area air quality maps:
Green: "Good" (0 - 79 parts per billion [ppb] ozone), Yellow: "Moderate" (80 - 99 ppb), Orange:
"Unhealthy for Sensitive Groups" (100 - 124 ppb), Red: "Unhealthy"(125 - 149 ppb) and Purple:
"Very Unhealthy" (greater than 150 ppb). A numerical value for each daily EPA map of the study

L)_

area was calculated by assigning numbers to the colors: Green: 1, Yellow: 2, Orange: 3, Red: 4 and

Purple: 5 and estimating the numerical average for each day based on the area of each color on the
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protective agai nst oxidative stress. 7 '26 '27 D etary
gui del i nes advocate the daily consunption of 2-4

weensimgssof fruit and 3-5 servings of veget abes/us2®6/007699
Despite this know edge and thgse recommendations, very
fewindividuals in the U S. consune the recomended

}ﬂﬁlhs’hb!d BIRYRHDS.- THeMafy bhindericklePalel WY thef aRedsts Eﬁrteh'{hetwo-week period of

DA) sponsored clinical study, researchers found

ﬂl??%‘tdyl(ﬁ%til"eb@ed consunption of fruits and vegetabl es,
specifically fromthe usual five to an experinental

‘l'ltable KeAverngsDEWIEDA Adx Quality Tiadek lfyr EachTme eriedr um

RAPRrpE vl ng,ergéz [A‘i’rQQHft? J@rery-I3%aftier two
! o001l P'QI"\ ﬂ I I"\f‘r ﬂa&e__'___n,maver age
[Regsliagy oRACD- PEO argsd<d-l8) ng each amount of supp! enent
[Pesio@l 19. 1% Vi.0afiQ.071) 37. 4% with 1.0 g, and 14.3%

THh 17570 | t ggest—that—theoptimal anount
].,..L%a.,,,,,wr_es |.4-S.31 %&E%q @22) est.-li-Se. i-n-serum (T\)ACp_ PE

[Pstjed 3 basel i nell ?ﬁfa?@dIQ'%?/) people is 1.0 g. The

Agf%?ﬁng attlI Vl?nce atirk&ari %ssoggmga%]gles? ﬁler %%E é)axlitlglg)r aS ePe\:%otdI} as outlined
apeme| ths mtésﬂ;?ﬁ@hsle pmrztgg d)RAr(cyPyEori the! 12 sedp pariicipgnts Wlsiﬁ:alculated. Assuming
r UI ts and ve i ne,

P Bl i oyl e e et e sruld B B i betonsed 1o he

pBMClp&ﬂsamﬂgtombm}Iﬂg&mmWIthlﬂﬁ 3 lc'ﬁb\en dﬂﬁd‘sejﬁds theolowed @bssible average and thus

tl%fn}_?%? ons?rﬁatljt’e gsjﬁéna Soﬁggg% Frﬁg’b?%?i{;g gﬂ%’%} io&e%tb(%[{g?wgwgglues were, 4727.9,

5P33., CBIGQHB@@%%GG% eSa648,t 398V ACHERRST agl 458819nWehedfcombined with the 3

ver studied. |t a
HEP PR WUt TR B e Rk hPA e oS5 gl 70 or e 12
stuly bamhmnmepmdaa This ise2y . 8YSahronertheRAEHnd vetage af 4288r e
of the antioxidant protection of the blood in regard
Dispusston. abiuflies aeoshquertsdt the eensnapii@abdSdiats ddheint fruie anfl vegetables is

pfotae%ﬁ ?gga#{ f%&g've g‘g gle 2, b7ﬁ%}aahg§m{% 1§ers%)évéjcetse tﬁe gaﬂ?ltcHnsumptlon of 2-4

ox1 Qat i ve
SErEigps Cﬂfhé‘ruttemrpd)ra-ﬁ selviagd oofs lvagatdﬂvﬁsﬁ?eé)espltee thist kialwledge and these

ane of
B B8O 99, OB ORITRLENCE Al gponms. 1o
Uni | Dephrtmerh at’ Agtiedwret @15DaY) asbordorel eliwicad emdncresaamhqrs foond that increased
ﬁﬁg& tlJnQ)rf ﬁ.Iugé gndV\%%ét%’]é‘sGSpélg%%g(}% usua vreltg gn é:)i rslngental ten servings

per OoXI I ne 8 ena S were
a #@)&Slgméiﬁalab’ ieqedsed sermm PRACpsE. vaNes By gniofappaxinately 13% after two weeks.’

A nger % Th| aj
0, AL 8 SRR B M s o
suppjsingntamete: DNA%I&’F?EQ@O aeB7t4%e with Fiébg’ ant &4.3% withel .5 g. These data suggest

tl'P{ @ggﬁhﬁ{ll%ﬁd E)th? ar?%'gp glllhg g%%t%%% %ﬂ’l ds%gﬁgogllﬁg ov%y baseline in healthy

peppdd ik 1.9 gadbe sanemitiye boimaRroAaRE 88 peventigedast @mthéa)@‘mnbrotose AO® s
2 0 .
i B PR 3E e Pl STt Xk IR, SREBEE adlfonal s ana
vegotableedaslyse oxi dative stress by increasing ROS and
hence increasing bi omarkers of oxidative damage, such
Thes utineplipid Hyydropgrexids(¢rdasimine2@uen dedreasebmith dingreasing cuprleraeht use. The
aRIOLERE | A, WASut et %lﬂegﬁ%g}alpy/ DR PBOE RO with 15
C val ues tion ownward trend in~url
Sllggﬁgstldg ptiprojsetiandiae hlméldane@eameasmwsh aigrelaslnglalmunurqf wepplement over

th8 % gtuﬁfég ‘?'J 1|§ %Hélka? e\lﬁ{g(n)t ﬂ%ﬁ hﬁ 9&%& &)afta Q{f fit c%?rglgte exactly with the

tive damage
ORHé?b rit Vaies B aran QR - pefoaemasuraf)f the dm@xidynttpltmectlon of the blood in regard

f.f
HEPHSE U B RAE SNEETLERL MRl NGy bt
magkeoPininid elddattivatdamM| ay iseluatime doths past. fThe itEtnsooaah delationship between the
ac\rﬁgdgﬁnt@?aﬁigg ?ﬁfidjﬂg)g%rgrg:te %ﬁgi)ldqlg?r%pggypﬁes ih e ljﬂ%l 1s Cnot well defined. It
prelimnary data suggest that a nutriti onal suppl enment
contai ning optimal antioxidant ingredients that
preserve antioxi dant activity
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in the finished product increases anti oxi dant

protection in healthy individuals as neasured by serum
wORMepH S8 and decreases |ipid oxidative danagePras/us2006/007699

measured by urine |ipid hydropgeroxi des. The protection

in healthy people as denonstrated by the increase in

8T WAl mﬁ@ﬁhﬁgtéﬁi@fal Qﬂ‘ﬁ:@nbé’%@c&fuﬁ@ in ﬁéﬁp fHAEK Yai¥dSe. In addition to urine
greater usin of Anbr ot ose

Limesy prydr ?H’?%ﬂ’fldﬁ?a eﬂrma &raﬁé%taéé aﬂlwnqﬁm meres%ea mgagepd gt tepch e period. No

s@ﬂﬁlcbﬁt@ﬁféﬁéncésl M& tfeh@l W&e SRErEIehid Qﬁa@@mﬁ? rella[ﬁ@tod;h@{emf)%l relationship
wo weeks % 37.4% and 14. 3% vs. As shown

bﬁté‘feeil ?Ftua%\hlflii 6961 %) ﬁtda%%&ﬂné #&ﬂ)@eawe%ofé&%l?we&era & th@unne
ur nmeasures_ of getlve stress in_healthy people

R N insfap DiCreeplhomuged B daibigw quality gesessments for
mmz ivwrend avfeﬁE@Bfoa BRAQ \h&aﬂ ;fehad SABJ slkts vas gauﬁg%lts@ dvdd¥he course of the

| ues ay, ear c as . shown
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S f.or rce rape ski nd t
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roughly sinmulates the physical conditions of the gut.
These conditions apply to both United States

wohaeremazspoei a (USP) and British Phar macopoei arPCBR)S2006/007699
based specifications. Disintegfgation testing is best
descri bed as sinulating the supplenent material’

fbﬂl}iﬁdtﬁ)ﬁi il Aiethaddl delvélypddQol siid® RS Bisiheliatib 1 6f fd ﬂﬁﬁiﬁl‘aﬂ&s that use, e.g.,
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oth ac i me-rel easi.ng carrier
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Briefly,ahe diesopdioh es:kembmodsofaﬁmrms A0S o di ik Ofel A8y ©BMntiation included

as i ssolution.in | si us . water
a’i“ﬁ %Xd UPRg dPFrediy #h a%ﬁ‘? er “Pﬁ?r@oﬁ%lvéwa% opgervations of the
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R TR ST £ N T S —
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LD o BB 0 S5 LR b CESHE Sl mor g
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[ n oes not. co L etel inte rat
Tg\ﬁé’ QLLO%R eé ?%lesa 1da ctive 3 een va%nn%l ?s)I\EI)\s/ta gle glﬁl,ll& ﬁg{ml%g)n of the present
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I I i |labilit SO .
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Met hods. Quercetin was chosen as the analyte in this

nmet hod due to its high UV-Vis activity at 377nm

relatively high conposition percentage in Anbrotose

AQ(r), and well-behaved chronat ography. A standard

rraterl aI of the sane quercetin stock used in the
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Anbrot ose AQ(r) was used to provide a reference curve

within the concentration range expected fromthe
wdaizemalizasson test. It should be noted that an PCT/US2006/007699

Australian | ot of Mannatech Agpprotose AQ(r) was used

in this study as the initial charge was to justify

Uniértunbielyit aiirtdnsccépadd dp[)ﬁ)aéhf to _&@ﬁa‘cs’gﬁﬂﬁbg te‘éﬂi@’lf @8ich follows the USP and BP
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V5L TR, SELEE 1 P S 1B e i o
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a?t}%tﬁs Iwé@eg]ei R le‘)'g‘ﬁ'%‘} i a%&ﬂﬁn%’é‘l’ nU‘?eﬁoﬁ‘?nﬁ?ﬂelﬁ% with the UV-Vis
peddreasee. t esting if necessary. Equi pnent. Dissol ution
system A Hanson di ssol uti on system SR8-Pl us was

Mﬂﬂilddis Z €ghedcatin tvbli shosat 430ie aﬂdlyta\lﬂﬁthﬁsllllﬁethsd 8¢ fohies WPPUV-Vis activity at

ar at ad confi ur at | W th e
| Oeb 3% sohPCEY n"RRasE o Ok | QR o welkbebaved
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e T NEARCE O ———

tlwfdls%emtmrpwst Ho shcmhiebesmmi thatghnaAdsirhligai 1pedft Manratetie ad®ebtose AO® was

[.0 t
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is specified in the procedure, places the nmaxi mum
Thedisbition coditventvemmodaled after heth USPtant BPHondihikrassays. One exception is
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Wavis mplﬂmdtaionc mtdtle ideb Ols%d/aﬁcms ofitte falkchlOmyﬂute drsdltetgi‘aﬁon test were

u al _TO._s
#r?%xtrnngd"eg}g Eﬁe ds‘ﬁ@é éc) qes eseixg tfl va%lagbéflt Cctu}'v\c/aeqf }emnq%ﬁtose AO® based on a
qurepa rmadrkaynw et pllohai bJ\oér\,O 51 efaoB n@snd t8h1=roussysmtem wapecified dissolution
i Nt ai n GOnsi istent zero
c&ﬁﬁl%ﬁie dTILéjé’lméllg gn@pdnmstte}ft rﬁe?ho gn ﬁ)e céa%efl I¥1 anppf_oéer %qtug)%ed laboratory,
ayfl c@hldrbg trzusldt¢d ke ab;umlay gssprange ehiRtdBnsyishericaswsestised néw@ssary.
measurenents. The detector utilized was a Shi nadzu PDA
Egppmont. ODissphiticnrsgeierat 8 7Hanson Wstmt@n&yﬁﬁkﬁl&ﬂaﬂ miamqutilized for this
r 0..RP
mref’ﬁ&@ It%% 1‘81? k&%tr}# i%?’t :ﬂg eétﬁss Iﬁ’?? Tlo(ms @cﬁe rﬁ_l]lratIOIa ‘w[gé Al?e paddle depths
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consi sten |0n
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R et e B T Rt

formc acid in deionized (d.i.) water, and solvent B
was 0.1%formc acid in nethanol. Al solvents were
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degassed prior to systemequilibration, and the total
runtine for the analysis was 30 mnutes. Quercetin
woealesi 1258 be expected to el ute around 14.8 m ROTAS2006/007699
gi ven these conditions. Tablessl1l. G adi ent program for
Quercetin HPLC system Standards and Sanples. A range

WD -Vad @Bcdmpmoxﬁem BOUY-WYspébigopBodmetet Cavyed0eBio ‘&ﬁigﬁﬁ along with a quartz
ercetin
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oS e e PSR e el WG FRBr Y R S o 77am. The
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syt 0420 sieeckd(fby) the lability NOARBKIRAZO0onviktem remoss ALICRREREhes at the desired
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j tlcal I i rst di in d.i. ter,
HER ol SRR B G duete puh HRAC e Pyt s B fporements. The
detiettot wilizdd Basn Sh]lrrra'értuhED‘QlSPDf—MO(DA inonAcrad yts3757 100 with& 6.25 Hz scanning
RS AL o U250 0% A e . i
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bty ROUEHS: AL RSen Pt T T oyros THE Hhghfp M CA ftr
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[ lne SdAITE '22‘9(5” O1T a5 lllc ballpi es—to uy t ||cu| f of
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taken with t A&05tandard ovEr the anticipited range of
the quer ceti A0Bbncentratiopn. The phot oneer is zeroed
Ing the gquartz cuvette (the sanme wichr s used for

Stgpciar ead Serarlys. £A rangel Oﬁ\ﬁtmﬁiar{l@ fer bty W ieVis endiRLG weiy created using serial
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case of st andar d curve neasur enent
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dissolution is as th

oi nt of
N@‘f%&%ﬁ wiish #ias agsentertioneekasq moan/pls acgentahlé test I@f Btoﬁ)ethe standards and
te§tasﬁﬁbfés hRreNBodeRi3g h aﬁi‘?&eﬁﬁéa? %aﬂ[ﬁctr %El %‘Q’Hst th?é@&@%ﬁl't %f; water, then being

readi ngs (one hour tine) dp eau . _
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ue to a particle blocking the |light source path etc.
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taken again. It is apparent I'S dccurs as
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10

15

20

25

30

correlated along wth the response fromthe standard

curve to show the gradually increasing response from
woheocAmnset ose AQ(r) sanpl es. Results. Al thougkCcrhs2006/007699

instrumentation may be differgnt, a summary of the

data generated fromthis study is included for
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runshdiaslealfymmthd\ﬁﬁhﬁtcmﬁhtloﬁ@grv):n ﬁtarasmbamon Thith &oh3both instruments is then
TR TN T —

ﬁuw&wemmmmﬁéAS@aMmdePLC fauc) Raw HPLC (auc) 30 mill
0.0337 0.0470 79838 60 m n 0.1820 0.1592 270556 90m n
Result® 3A1tHou2H @6 idstdiéftatl@Omay e Aff36@3a Sudifdr? o6 8 I6A gifddated from this

stmiyis Qneﬂél%@ foQ 'rég’rggce.7 ff]h%%% tol§n%ergéaﬂd 91'6 %}%p%%teg 5&%§%r gtgtﬁéz ﬁxsnbrotose AO®
dissolution under the given experimental conditions. Below is a table, and graph, summarizing the
correlation between the UV-Vis absorbance response and scaled HPLC area under curve versus time
for the quercetin standard dilutions. The range shown is from 0-200% of expected quercetin activity
from Ambrotose AO®. Averages for three separate runs of the experiment are given, and the runs

shown were performed on the same date.
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210 mn 0.5864 0.5458 927924 240 mn 0.6283 0.6274
1066522 The curve of the sanples shows the gradual and

WOoQomi1929sRt | ncrease i s the response correl ati RgTWISRIV6/007699

quercetin dissolution. Tins rgsponse can be seen
equal Iy for both instrunents w thout any major
wdmumw;s fRAIER edontrélhﬁéxﬁtabﬁ\bestaﬂdam this increase
di ssol UTVbiis -CHBEthDn‘nlEatmIFulfA(D &tock qpﬁteﬁn sngandard Pleirmline
performed with di fqhexrceﬁindnhmmtaﬂD:{mmIqe&céﬁn)generat e
even, @%@%@3' at olns
and

ercetin max m

and é‘é »

psSi for
vvltha5660 estle

di ssol M&p/ scuss
st ud| esomo as p

THe RUErQ SRR et B%m b tst'al?darcf ﬁ%@édn&co&wﬁﬁ ?cis BIE‘M% 1b% variations seen

the gradual and consistent disintegration o
bAM?P‘b th dwo mefrymentss pla g ditipmithe quérectia gpsppise Was fitvad éble fiear through the

eﬁﬁ‘i@ rQ%e 0P p &I R nARiARs &égtls@l‘roﬁ\tﬁé Aﬁllggnltdsg Bdd d{s&ﬁltlon tests. Table

g I't nust al so be noted that visual i sintegration
1315B9¥S # pigwpt sEpeBIRp i Tentthiraaielagion ebgysves detispmibiaiofiidy-Vis absorbance

ahi Scal@TPIRY LRA uR: RbrvE QfErsﬁsotﬁlﬁ’é fdi“e§<§104aﬁﬁ>l nAs éﬂ%oafeg{ R&imilarly low

m cro-encapsul ated materials may stil di sperse
dsyiptinm; iy foupe hetivgep thi dwe insirersnisn selagqsﬁ opmﬁdﬁ:n@att@éhe $1mp1er UV-Vis

nkePhod @bn M@Funk%?anﬁzﬁ&@' ds ¥ q%%ﬁﬁ‘ftdtl@p bR toAnds b Ale tBALNRELS %e release from
t he stu% confirmed that at approxinmately T o a good

AgehretrsA@P cemsslegapsul e material has separated fromthe

bulk. cas%I e, and et the avai | abl [i ty response curve

justificati OnU@fVlJ ﬂ@kdrx‘%gmb%?ﬁ A%‘iiot@:) A‘B@Q‘Aa F}Egr atl On

nmet hods by the c es and a neans nmeasu
dified réﬂ@é@e‘ﬂ&"—éﬁl’é} u%!&ﬂh&é%pe Be&tﬂﬂg&(ﬂl
n&e‘%‘@ results V\8537generated in SL%J § t of the 79538

i ed rel easg, 9§ga|ms of Anbr ot Q(r) (Austral 37;3522

Renpas the potgnbtal to be exten o other dietgf¥es
seppirement tabl@iszor capsul e nodi fd@, rel ease. The 41491
nsé hed al so gi veseegonfi dence in a @hpple UW-Vis 898248
ree@miar enent to «mesy simlar resuldgssg o that of the27924
r‘zéﬂreml nvoI ved Hm_z& Q aI it contrcd62 eC| f| cati ons10c665|22

T|h% g%gfeth? éqnalqsvséows)thp lg@d@ql @@ch cqwteﬁtégggqs@ep the response correlating with

qﬁé}@éﬁhfdlﬁéiuﬁdﬂmThE‘ ERPHRL San Jd1&eR JGWUIY 0 bR SustrPhedtN @ RBout any major
pes of results can be reduced once sufficient

d%‘S%*’a‘t?ﬁt eBereatRd rinlpehad shoypwibis incrqage toexignd gut opadyPiage ip 4 hours given the

AMIRRGE Tdobbidlbiss O Fitie Regefifidns RUE e OpefomRld G/ltwatﬁffé'fkrﬁ qgts of samples to
1:2 with Anbrotose(r). "Pure quercetin m xed

ggr}eraltec%ye@ g}oredgﬂaregwe]asp Smedp%lgs ehp@@ép g@b]ég 12 and 13 are plotted in the graphs

shioWwh m{gﬁie@$9 2REY, 6@bdchvdly. XTIQ:r r%ﬁ@t?gzelte%eﬂi%t 98 @O(ﬂ%i for a minimum of 120
reground and encapsul at ed Tabl e GRAPE

segpRidyy betﬁfeéoegtgaﬁeostéuw AIRITRE fnﬁmﬂwst ééjcaps@atvd tont'he dissolution test.
Anbrotose(r).. Pure grape skin extract mxed 1:2 with
Dapsion: Dafing digsobiiton swdicnperersyed by absodanceoveniimnp girys dhe Ambrotose

ADPRA 1§&bﬁe&3 X8tIVAS tup b %40 rnﬁﬁﬁ&dbet}@ndlﬁe Qﬁgal%éda (%L e%Qtulg Qhown is the
and_encapsul ated (veget abl e

gqaglﬁllll apdacggsﬁgptedlp@tpgpaqloal of t%ém‘lﬁgt@g Ag_O@ cg@sp]q into the solutlon whereby it
cANBRIIALPRB 2l o 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
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"Pure Formula A mxed 1:2 with silica gel and

encapsul ated (vegetable). ***Anbrotose-Fornmula A M X
woherw/presssed to 10, 000 psi, reground and encapeulua@d 007699

(vegetable). Table 17. Anti-Qxd dant Fornula B Pure

Formula B was mxed 1:2 with Anbrotose(r). "Pure

dfetic i fo-dacapsared thatérists Iﬂay still bEdisped BIVIIUEOE BidaMb MeQflercetin which in

v * ok Fornula B Mx then pressed
t§18 ‘&feblét?‘z?&?etb?@g% ?’?d encapsul at ed (veget abl e) .

Ther fore u heg |dent cal condi ti ons:

A @5 B ey SRt TR GE8) sorhHEl Q% bebbtPBier of the capsle
nhdteral Agadepshted froMnhe BHlRSRpsHE( End ?&Qﬁdlz!nallilﬂ&? I §nse curve continues to

ilgeg%% eﬁ}lgﬁgt&é galp ltl?g uy&%ﬁ%%}q %rriqgn é&ﬁfpfaggcf U§ qqp%dlsmtegratlon methods
b@/a]psd::hbﬁll@fanﬁ B éncamite nfb@iﬁlﬁ@ﬁb&ﬁ%re%id’bftdib&rﬁ Mi)@ﬁ:hieﬂt@ Sbecifically these

‘RH‘ESP %Frg%gner z&cir ;rswgpﬁgg)? c%fi](reké] rﬁ](regslglg img ?.{f%.)la]ixlr@toF%AO®(Austraha), and

haethe Ipot@’nt-laliﬁ tet dxeend@iXto XY dhldﬁfycsablbl&n&it St Ut tpByle mod1ﬁed release The
s rel easei nmedi at e

ose a |.oose
LEGRE V%ﬁ%%ﬁge R PEEUEBRTAR CUt %%B%TJFS@“S to that of the

nmie mlvdlvétEHPILG sQlﬁaMyndn&bll spEuafidatibrR@aPBd Biilt Sbudd 1818 EO¥Red on a minimal
acted ver sion Qut ‘Wi s

non r r in .
R TERaa Y R gt frek Sep e s rRAap ervals. The sempling rae
forahxge oipad of rgpalty/dir bs redficeABheediuffReht gxafiPlés Bitiagd to Bebpbit KR results.
chai ns and the quercetin (or any other active
bi o- nol ecul e for t alile vt QEERCETRRdIeRtiontdlt at a
cont i dlibed | A Querf&irBUcSilical (heert@ing* ¢ IA®D Quercetin Tablet***
pol ysaoatalfi dess++e. g.,| chains of fr¢m 2 to about
50, 0060 sae thar hde+nondner s sy be conpressed+from
"het yesrtiahashixd00.2 willAmdBRke 2000 or even 10,000 psi
“Pluteluedinahixb0T:2 with bilibd bl dn¥aRilheg tieyQaypunt s:
"aAtihbro@sé-gadidetin mit praged . 10000 8§ deSrourRiHnd @ncﬁﬁéqua?ed (vegetable).
nucl ei ¢ aci ds, sacchar|13ab15wmxygﬂg§q@n conbi nat i ons
t helr eqime I'{] A GrafesdddERicd 8fafd BebaPA AOTHapE Seed Tablet***
embodp At § desgiped herein arce shown by way of
i |'l uSdor@dal N angqlpt as ||n1Lahqons of[ the |nven1|on
*ﬂiﬂ@%rﬁﬁé X Rethet WaahEET 2 HBroldid@Ent rom can be
"SR IpP68 dicih xRl hiRHP1: Qmmh@?g& %%&?& tateé%\% é %9 from
d

*TMIJI%&)Q@%I'&%E sk @xtfa@ﬁ’rﬁ&tpké%&d t & stithted (Vegetable).
wi I recogni ze, or bgy,ghke ALp A ]kﬁh@a%§|ng n

t han ] | s . S ek
o T T €S U S

eqmi %ohEnts are s dereg—to be_wthin Lllc abup%m

*Iiu orfn'd] A whshix 'PZWn'ﬁ 053% by the—etaims—AH

t
- ?ﬁtlé f%xe%gl Rﬁ ? H(t,a Pﬁélil e%%tpl @%gfc} VE jabg ed I ? tdge
.ﬁﬁ@ﬁo 0,000 psi, teground an. & ca Su ate Vegetable)
those < M%%efa%eﬁétlgm;— Xcaiﬁﬁ?ﬁma ?, BQM e o
J 4 TU 1
he c. .‘”} As’*éa? ol BT S rhin g e 2 AG RO e
.n‘.v.uu . ptbH-eat-on—of—patent—appH-cati-on
.ca! AdiVi-dua "V"nﬂicu.ed to—bé
he cong itions

x n%g fé? ¥ %t]% ACProgep &
%‘d&‘gmg &H{Sﬁﬁf}' “ﬂaﬁﬁoﬁ R ﬁ%%’ff’ %F‘?CGHSHFaFFd (vegetable).

Therejhlte (m‘mg i’denttcﬁle@ﬁdltloﬂt saplsals, U eightdNaicl, Qlubﬂa&m dlssolutlon were tested over

0S| ti hods this inventio
R B h ot AR A By st Bt ST RLed 1 et the capsule
cdagpaetfrparaiiie sie fdral eanqﬂess kithl a dapsuld g ti@f shm B&hposition with the exception

ariatio dtot nposi ns.and/ ]
ob s gt e poris " DlRapl spripsie ST rehio8 BB £t e finorase n time
toOfeadhh @, Ethie Golxitews rquereetinh eisilution). t Debrotek@aint & Nebsé TR was release
the concept, spirit and scope of the invention. Mre
specifically, it will be apparent that certain agents
whi ch are both chemically and physiologically rel ated
may be substituted for the agents descri bed
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herein while the same or simlar results would be
achieved. Al such simlar substitutes and
woundicfiizesi ons apparent to those skilled in thecaus2@6807699
deened to be within the spiritg scope and concept of
the invention as defined by the appended cl ai ns.
ugﬁEﬁlaENCE?u&lzal K@ﬁﬂfﬁ@on@hfb\ivé-@e Lollﬁﬁ/&‘oﬁﬁﬂbtb@ YapSule Bhinddined its form well past
esults. of clini.cal tr s with antio
TR R bféaliﬂe%e? 280 R PP X9 ¢ ’glroub%@fl% it jediqund by theory,

itofs ﬁBSMBEShateﬁhe 601£g0dhﬁm Mﬁndﬂbﬂof I&h&&o% &1a¢ Gbegdsohﬁé like chains and the
a et

200 al
%%@tﬁlygéhgf%&ﬁ At IPoL: B Bt el Gvet i soprolled rate. As
sﬁxfh teSopy-Hain Ibdlg;a&(ﬂiﬁlﬁmk Cblrge dhaink B oMl Vit db: 5,006 S8ccharide monomers

%;:gglg%gse@%gﬂb’}ﬂ Eﬁ_& 5&@%@@%0%%}%%%@@ g)é(i psfi;r?w:ith one or more

nhﬁrﬁloﬁlﬂlyadﬂebtﬁkl a@&ﬂﬁlﬁts\/aﬁtﬁﬂmﬂ&ti Ofitakdifs, BhR¥ARNY, lafiin®bcids, nucleic acids,
cardi ovascul ar di sease: neta- “anal ysi s of random sed

seechatides, maxwes andropBingens gl 2017-2023. 4. Morris
CD, Carson S. Routine vitamn supplenentation to
Howidhkerindersioed Sybrastifulr cnibasémenss descréhahirencip ao¢ sholye by way of illustration
Ry t
afid %&?‘lﬁ ?lglrl%&gnl\/g o@%elilrcl)ve?nt]l_(gfg eTﬂ?;%—fn& %l%e[tt\/lje§§l,st}n§ graajéxfﬁk dafr be employed in
vaiougiemp&limants g[]ltho@pi@pgft@g érocnath@ paepgeftbsingention. Those skllled in the art will
.
r@é‘o?ﬁic{,‘ é{j Bét\'éoﬂri% t'tb g@%gch'lﬁ%ﬁné PlMﬁ)ore g%é?ﬁog@e:é%(g{}g?&lgagg% ?qurgerogs equivalents
tejthe srecifpnpeqedaanhdespritien §Pf6m2 Bh B vzients p7@ngi8@ed toghe within the scope
om%eﬂtlc]n anldeclré-oovéfg@m ﬁal t al. Wy are natural

source dietary suppl enents best? A revi ew based on the

Aﬂ' B iofs dnldlafeat %ﬁcaﬂ@sﬁﬁ&ﬁ%b@%ﬁﬁ %é‘%p%iﬁéahgﬁ 91'3 indicative of the level of
ficial Publication of dycoScience com

Slﬂlut‘?fl thpsenskdigd elﬁc@e ittt ) whiplp lgis dpvpption. gertajns. CéB [blications and patent
aﬁﬂféﬁttbn&ﬁie h%‘f%ﬁpl or&t@& byefef@énce {GE SAREStdnPad e gRH individual publication

| asma ant i oxi dan acity after COﬂSUﬂ'ptI on of
OEE?rtFtnF inlisatiogveas §Peﬁiﬁ§‘H viapd fqdmlciuaamdwg@to&mwrpoqujoy reference.
Agf:) n Nutr. 1998;68(5):1081-1087. 8. Barhoum R
%“catppmongagdégemﬁlods glisclosed mhgﬁ@é%ﬁpmocfan be made and executed

W(ithbﬁtaln'dh@ Bﬁpehﬁl\éﬁthﬁorﬁfhd déM Qrekd hRBent 1RMLGRENM WHild Mle compositions and
initiated, gl utathione letion in rat liver cell

by
mthodbefithis itversieaibave \op SRS & 1S PSR eFié@bOfilglgl?ts it will be apparent
tolthdge: ok 2kifiGn 112 ar@RM¥aM¥tionBRMH bSapplied & t@/korﬁﬁosﬁ%ns &dfo® fethods and in

of glyconutritionals on oxjdative stress in human

”‘gb%?péé’f dn the sspaypegpe ot siers. ofdhs mistherl dlgecaibad heieipiwtifhgpt departing from the

cdrcbt] il anfd&pk GBthe Gietion M@I@ écﬁﬂ:ﬁﬁy GORAIL bUh%parent that certain agents
ng ri t%qﬂglcSm ence Site). 2001; 1-10. .  Leonard

hempicatyy pgd nvilyswé?gl%ﬂ“y rel%tﬁ‘i rnax g é?hStlb‘Feépf@rr thp @gents described

h&femf\l{fhilet the NEmy egedidiMrGredults GRMIA BB aEhibwRdl hﬁu Shéd Mmhllaﬁ@ubsututes and
orpic acid. Ann Cin Lab_Sci. 2002;32(2): 193-

mpdificpyops. ApRRsETS (ORI Ffiedr NS e dssmesnio %?cwﬂvmtheeﬁmt scope and

cddcert bBthO BVeAlfonaAS dEiRABY ihk @preandaeeRi. s of food. Bi ochem
Soc Trans. 1996; 24(3):790-795. 12. G| M, Ferreres F,

REPPRENGBS ber an FA. Effect of postharvest storage and
processi ng on the antioxidant constituents (flavonoi ds

1.aK6kpke tcanm e €) Ig/R:fAnﬁMe@SS'I -of Ul. RedphlkasH olinibalAGHalsCwikiP @flioxidants: a review.
G ycoénlence %L?\Iut gon)(O%tz 015 Pughcatlon of GlycoScience corn: The Nutrition Science Site).
2003;4(3): 1-7.

2. Ochi HI Cheng RZ, Kantha S8, et al. The JaICA-genox oxidative stress profile--an overview on
the profiling technique in the oxidative stress assessment and management. Biofactors. 2000;13(1-
4):195-203.
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13. Kurilich AC, Jeffery EH Juvik JA et al.

Ant i oxi dant capacity of different broccoli (Brassica
wolhercaiaesy genot ypes using the oxygen radi cal PCT/US2006/007699
absor bance capacity (ORAC) asspy. J Agric Food Chem

2002; 50(18) : 5053-5057. 14. wang SY, Zheng W Galletta
KVivelaahtifdDP Sy VIS a8abp GK$ ef élUUﬁe Sfuatibian® RBamins for the prevention of

t dant ca ac:lt erri
B EEBteats Bo% i e raf hpeobBg OFBp2017-2023.

) out st andi n source of vitamn
M vl z‘f\n 405 5 TBRRENBIOn 0 Pre e o ggeuler discase: a
sEnragSof ahe evilleNat fdétﬂhe nU(SQﬁréx%htg}e Ebtbicb% Z'ﬂalsl? rFogfgo éAnn Intern Med.

[ e com The Nutrition Science Site). X
2??%;:&%85%7 McAnal l ey S, Koepke C, LamlL, et al. In
Vitro hpds . testi ant i oxi.dant ot
Sy BE TG Ds & Rimch R P Gt aPesRar pelyiitospprea OWMU)
testosteone-ataedragefed cothatol b@vd‘dufol‘lydobér&n oﬁﬂe@é@l}&sltﬁttéc%gets. JNatl Cancer Inst.
)3 42 0 1:9. 18. Cao d essi o HM tler

%Q%sé#)%@i%ﬁ% absor bance capacity assay for

b 130t £ 88 TRl TE GRS P8k slfhmens bt v

baxed e nixevigern O litebtusl .GlptoSciendedaNuarition f(Offieiah Rublizdtion of GlycoScience
densi g i [ote pol yunsaturated fatty
“8Ci s %‘ﬁ i AR é %) a#rqg?é%gglgat i on of aI dehydes J

L Id%& %I?ooﬂ} %E 8 gad'%\savgksl) J A4 %? a? Qn 1n]c ourmafnI pé?sgla aélitlg%l(\l'?aalé é:apacﬁy after

assay
conssumgticn Qfebﬂtgdlledléeﬂs high ndﬁ'mt maltvleg@ablﬁl Ambiattinl Mdte. 1998888(5):1081-1087.
10(2):205-211. 21. shigenaga MK, Ames BN. Assays for
88 Bhpolmuix®), -Birghdety R lastes iDle ot @. Bibenwnicatr ofeflutathiond legels and protection

T ET RN T EA T —
MedtResxio87hfl):¢2p@ci t y: Conpari son of different

anal yti cal nethods. Free Radic Biol Med 1999;
926 W Boyd §, Tege CMBlet ap FifeGrodgly@unisitionals om oxiGrtjvgestress in human

£ 8 0RPL 0 CERES oy 9858 pTRESHELicosios com T
Nvtrétie Scigiice Rtk 2¢(f1; %kZ)dbnhQ.s/ anti oxi dants in

sSnoki ng-i nduced | yn%gdi seases. Free Radic Biol Md
19 dggna2d £8) CwBoDbBiNg Mk et ab; dgtioxtiant praperidesof Yuit @td wegetable juices: more

i X and the
by e B A SO L o et 2

1K RicEBIhEEAT Mlller\(ggﬁhtﬁpélcﬁﬁt acfr@l'dést of RRho&R1AE ﬁlo?c‘uve components of food.

prevention: a review. Assoc. 1996;
Bigshem $ooTrapsy 199602d(3: 7?@-7ﬁfuer rero N. Epi dermi ol ogi ¢

evidence for vitamn C and vitamn E in cancer
I%r@@éﬁt FefEeresaly HongasiBeragran %@fe@Qeﬁpostharvest storage and processing on the

atiRRbt: éo%&ﬁ&n%ss&%%ono%ﬁ arldWifddid @ (ﬁﬂﬁiesKQ:H{ sﬂ"ﬁﬁht h ‘Agric Food Chem.

Dietary Guidelines for Anericans. Home and
1%%47&)12%13:%217232 USDA and USDHHS: 1995. 29. HaI IlweII

B, CGutteridge JMC. Free Radicals in Biology and
13 5mrilich AC, Ipferp EH, iTBrik JResl atofptioxidant capacity of different broccoli (Brassica

oleracea) genotypes using the oxygen radical absorbance capacity (ORAC) assay. J Agric Food
Chem. 2002;50(18):5053-5057.

14. Wang SY, Zheng W, Galletta GJ. Cultural system affects fruit quality and antioxidant capacity in
strawberries. J Agric Food Chem. 2002;50(22):6534-6542.

15. Brand JC, Cherikoff V, Lee A, et al. An outstanding food source of vitamin C. Lancet.
1982;2(8303):873.
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Oxford University Press, 2000. 30. Schm dt MC, Askew
EW Roberts DE, et al. Oxidative stress in humans
wonreiniizegsi n a col d, noderate altitude envir onremusa06/007699
their response to a phytochensical anti oxi dant
suppl enent. W/ derness Environ Med. 2002
183R2bedd 3. 1Ger el GloStiench®st Nufitiod .(Officiad Publicatior” € @B6&Science com:

Bty BB STELAAGRT g 1o one or v o atet
idi I I l . . .
B A L A

revidwd SGlydedcibeie & Hotritlen (OffiginlRublcagion o£ GlybdJeixhéeodem: The Nutrition Science

t.he f.wWherein the supplenent is conpressed at a
Sg%ég®3r4é2)\é\?'§ater than 100 psi. 2. The suppl enment of

Ig.ggag)@lé@e%@o\e/féﬂgfé ?g@ r}g{GsC s pxrg)/l%%g%gr}tfzal glg%dgllgaageggapé%ri]tgl Ir?(sjs%y ?or antioxidants [see
coapentblelre8 Radit\Biok Mg 1968:h4(3p303ed1di m 1, wherei n about

85% of the nutritional supplenents are released from
18.b Bsterbauer oHl Boptns SGh @uebenbdrgerTe e ighpAetvesitiatioh of himan low density

. 0 o

ihorg R Bl PR Sl W e Fopf BB BT RY Bdenes v Lipid
Resi ) P8 E2REML49615021 ai m 1, wherein the suppl enent

conprises one or nore excipients. 6. The suppl enent of
2¢.| Ghiishi N, OhkesvadiliMitikeeA) b by -Actesi assqyahatlsaicfoniyid desxides using a methylene
bR ARG, BRORUELS B8LE60EsNoM Lhe group consisting

o gl ucosE,;

gal act ose; nnose; fucose; xyl ose;

Z?L%Hn%%g%eMé?r@ésWaA?sg%g@r g%@gﬁ%&-@t-fegx@gﬁgﬁlg' a biomarkgr of in vivo

; ucuroni c ac ronic i duroni

oxiditiye DiVA doysraged Hres Raglid Biokt MshiP et 0(N4RZIGEAI6. neur ami ni ¢

acid; N-acetyl gal actosam ne and N-acetyl gl ucosam ne
22 don Rkt Greg. yrvivedats] antiokident caaeitse Glomprisofjo€different analytical methods.

FRM RRAE 8 Q19643 1?1@8‘.’!‘3%-?15{1.the suppl enent is
conpressed by roll'er conpaction at a pressure about

22, QHxt @or%&at@cglo ASken Radiddl eAlﬁUrBHJ)r?@é it ASd AR rheasuring antioxidant
wherein the suppl érent is conpressed at- a pressure
agbyBrOenP¥% o 10, 000 psi. 9. The suppl enent of claim

1, wherein the su%gl ement i s conpressed at a pressure

2@ rRaipap It MapNepoWo lep%fi oxidppts/amtfpxidanis i emaking-gflueadding diseases. Free

Rédic BREMRIIN 948 (PBok1.NDr e | ong-chai n pol ysacchari des
conprise fromabout 0.1 to about 75 wei ght percent of

28a50ss00E, Oah akt 058 A JONCASEAT BRANRSRIivd SERSE speliéh A%Eihe lung. Lancet.
abi nose; arabi nogal actan; acetyl ated rmannose;

ar ab ;

1?%%@3%7,)‘969‘3%r onic acid; galacturonic acid; iduronic

éCi d; %Iléucosam ne: \?F{agl act osam ne; N-acetyl neuramnic
26, Stgnmete Kl Pofter gk vaestables. fmitadid s PIAVERjiopchExXifvn dm. Diet Assoc.
1ssde(loxt on7em9oor conbi nations thereof. 11. The

suppl enment of claim 11, wherein the one or nore

21. QTj@I;s ah @u@rr&tﬁ hN{ spehRId gd%/i&ﬁ& fbl?{iil{aﬁﬁ@d add dita?llk»lﬁ iEfih @hcer prevention.
ragacan uar .gum. grain flour, rice flour,

A@ﬂ‘g@in Ig‘gﬁig%st%@tsq??}é}é ,5368?%& o, mlk, agar, algin,

2{ jﬁ@xﬁﬁc{nﬁ’a@gw ealfh? %lzﬁt%g r&}%#é e for. gg{cnﬁca?lge}?orgeugr?d’ Garden Bulletin No.

232, USDA and USDHHS: 1995.

29. Halliwell B, Gutteridge JMC. Free Radicals in Biology and Medicine. 3rd Edition. New York:
Oxford University Press, 2000.

30. Schmidt MC, Askew EW, Roberts DE, et al. Oxidative stress in humans training in a cold,
moderate altitude environment and their response to a phytochemical antioxidant supplement.

Wilderness Environ Med. 2002;13(2):94-105.
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gum ghatti, starch, cellul ose, degraded cell ul ose,
fructose, high fructose corn syrup, pectin, chitin,

waceeamiiazosgum ar abi ¢, al gi ni ¢ aci d, carrageenanpCT/US2006/007699

dextran, xanthan gum chondrosfin sulfate,

sucrose, acetyl ated pol ynannose, mal tose, gl ucan,
Wientisidiafed #aNNan, | evan, hem cellul ose, inulin,
fructan, lactose, and m xtures or conbi nations

1t her eofnodified-reldas: dietP beppintenodonplisingn 1, wherein the
one or nore |ong-chain pol ysacchari des conprises from
oabatthort isotated hadipurfidd e ghdin pely @etHaridds aedede ddfmore nutritional

%}piact % g%,ect%c# %C 03 e b g}fng 61? Vlghglfésg %:efgagflg xyl 0 S)ﬁlgsgmno acids, nucleic acids,

nfikiares estcontlinatonsoltref,adieckin {habapletieniis Congiésded dt 8 Pregintetereater than
g&id; gl ucosam ne; gal act osam ne; N-acetyl neuram nic

N-acet yl galactosanine and Nacetyl gl ucosam ne
and xtures or n t her eof .. . .the
S upp {T‘élﬁgtﬁ{p? n}ent cif g%}ﬁl 1 vgh terein tZlIC ﬁuﬁpLeglegt i }]ﬂ%‘fﬁd d%‘sme 8 capsule, a vegetable
cqsnmmwshmﬁngMpmphmblc oxygen-radi cal qguencher and an
i solated and purified Iipophilic oxygen-radica
3guendhe syppleimentaifelaivh &, Whepxpiiobi 85%ofthd ieritidnplojoppléments are released
ﬁ%§%gg&1tggﬁ&ﬁk gyenchers conbi ned have an

en-ra uencher val ue of greater than 6, 000
4g}\/blc IT££ de%i%m%%t%f\éﬁ n"? ?t%eFeTlggl!oﬁo 6, ofgtgei/ Jbuy;tleorng gplements are released
fgwetboiterto lsous 6 hews.ed fron1the group consisting of one
or nore vitamn E selected fromthe group consisting
5of allphsuppisercat ofdleim &, whepsi the sypplyanentecompesea onedranorx excjpients.
xi 2, and sigma tocopherols, and al pha, beta, delta and
6gammd he splemerimdickim hrveieisthe agebdin pelhweshaddas comprise jonomers
é}&@&t APLE oRAbL d '
s . frthe 6 lé néenrésﬁl?% &(Célfalgct?ngel glﬁ%rngﬁhds?ﬂ%ccfsg %[gﬁ)gé arabmose
a@hl}ﬂg@hactaadacetalatqqlme%errham@e|géw@dlcfamdmaﬂd@felrcgmwm 1duromc acid;
FOSS fie! - .
SRR Bl OB o USSR Blrine s
ghhesemineand ineauresorgonbipeiins tieraf.t s t hereof, and
conbi nations thereof. 16. The suEpIenent of claim1,
7conprbe Furglemset of elaim i aversingthe prebiemen] iy exens¢rsnd yagller compaction at a

pREuRCAeE £ d0am w@)oq;spup consi sting of gum tragacanth,
guar gum grain flour, rice flour, sugar cane, beet

gsug arI‘he RPbRIENt JFtlatn 1,38 ein @b wpﬁlemkﬁqyéﬂnﬂ?&% a4 Pessure about 5,000
ps Ilun] karaya gum seed guns, Larch tree extract,

] 0W0pelr a extract, gum ghatti, starch, cellul ose,

degraded ceIIquse fructose, h fnuctose corn

9Sy ru B“ e fy@g]le}nﬁnt of ﬁhatm h whg@gbqlgsup@gmpxgrlsaqgr@resgﬁd@t # pressure greater than
1@600hsi.car rageenan, dextran, xanthan gum chondroitin

sul fate, sucrose, acetylated pol ymannose, naltose,

1@' UCaRe s#:ﬁféﬁlblﬁta&ﬂ claffB 1 RdRreid 1BY 84b or RS 1683-bitkiOFBysaccharides comprise
ulin, fructan | actose and mi xtures or combinations

frelﬁéP%P ta ARPub AR Weightpsicent ofi each of gakagioss ghispesiangse; fucose; xylose;

a136th&e! ﬁ@blﬁdg@mta@tabetﬁxtwﬁmse Yﬁahﬁmenglucdfbrﬁ@&ﬁ’d gala@{i@oﬂl@ acid;
aci ds, nucleic acid sacchari des, M xtures

ideaisi i sla?fea&lwergéeﬁt%% élr%ete/h@urmc aiithacetyl galactosamine and N-

a8l Fﬁ@&sﬁxﬁiﬁklaﬁ?&mﬁﬁ% dridempiditions inefegd. suppl ements are
rol'er conpacted at a pressure greater that 2,000 psi.

1.7, Thesupplemk:@ e fhinff, whleinthd oneC fRtd 15hd16hapRMfsaddhakideare isolated
about, 75 wei ght percent of conprising a nutritionally

B Lied Sin WARPGRRLLS GFAr ST, BFIn (O Tiee e s gane; bt sugar, otato, milk,

%m@@'ﬂ? NdcGst bdd @ﬁf@@ﬂlﬁm{) 'kal’ﬁﬁi g(ﬁﬂ?rséeﬁ ofiRE Mai@ltRe bRFhE A188Vera extract,
ucose, rharmose ar abi n | ucosam ne, gal act ose;

gy &%%étar‘f)by?e&]@“ ﬁ%%’&%%ﬁ 1“5’6% Pféﬁeebllghﬁﬁﬁﬁs:?éom syrup, pectin, chitin,
aclaih ARl HrRd, GloBBd £hid, daifhg@nkiE BRI CrafthbHlekS -chdd¥fitin sulfate, sucrose,
suppl enment o claim 1, wherein the one or nore
nutritional supplenents conprises fromabout 1 to
about 10 wei ght percent of each of fucose; rhammose;
ar abi nose; glucosam ne; gal act ose;
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gl ucose; xyl ose; mannose; acetyl ated mannose;
gal acturoni c acid; and glucuronic acid. 19. The

woeuppliersat of claim 1, wherein the anti oxi danPeT/US2006/007699

conprise an isolated and puri$jed |ipophobic
oxygen-radi cal quencher and an isolated and purified
dcétpmh pbly@araoyeg m}tmpglmh 1enﬂﬁ51p RRApany\le@&mChdmitdiRlose, inulin, fructan,

LB Tt S S
X iV
flﬁlg wgeﬁegkgf???ang}yb‘@eﬁlmhf on é‘P‘gF Bal ggsﬁfgﬁqa}%es comprises

fﬁmygﬁﬂt I tadbaa b0 geghicieadent of esdlof gztlaxﬂosé rglulitiokch &aﬂr[d@bt Fucose; xylose;

?n[%:s: S%ﬁa 1 0 %}iﬂ &81?%{:0@%#3 n&g{lilc?es\rl,% t S ge gﬁlﬁg%%alg §1c1d galacturonic acid;
1411hamcmﬁce lghjcﬁﬁhin)e, galoaphmineN-actyl sedriieinRalid; HRdetyl galactosamine and N-

tions t Lement of claim i,
rﬁ'?g'étr”cﬁsafrﬁlﬂesqns aﬁxtewa%coa@rrvﬁéﬂe BB Ges conpr i se 11 om
b |
187 ai ok SR B 1 bhiF

eéen& ng |aﬂt1°|5(bqea§}t§ g&;}ﬁrgle an ngopﬁ’loblc oxygen-radical
quem:hd?rl agéad salated hkmﬂunﬁed)h}ﬁo@hiﬁ@ pR\POn-radivah@icficher Srherb@he lipophobic and

BARPeTIE ePrd R et PP Sibite SOBo0Rer gucnslt vlue of gester
tmmﬂﬁW©m$ﬁﬂIﬁﬂmﬂhﬁn&kﬁﬁK@Eﬁ@ﬁnof claim1, wherein the
| i pophobi ¢ and the |ipophilic oxygen-radical quencher

Idhen The sup'ptbaﬁtnt of chlilp at \ivlmrﬁm the dlpd)pﬂlebla bxjrg&ﬁ-lrzﬁiﬁmhqlmflc}ﬁt/is gelected from
t%eg%%oxﬁ) cmés1sa fr]l Iog ())(Ille C% rlﬁ% ]:Eéeéec e%q:} 5& gﬁ%éﬁg%{sls%?g of alpha, beta,
deltmieprildn, gwhmeicta, ¢thexil, b{ﬁoqtﬂdcstgma taaoghdrble, and piphd) ibkth,clelta and gamma
tc?@é%gggl% ra.ﬁaq szﬁler%olile neher eu(%lcﬂg/rai(:g’eggg@ séﬂ&sél}er%)r}r%l? ﬁglab%?tlons thereof.

ercen e Su
lggll’(rlp rr'il%g I r?g%ﬂ] H o%gl'agtg l1 e\?i’?e?eng & E185[X11l§0l’(l)g)c§gen-ra£}cz11 8uencheﬁ is. selected from
thycdrguparondisting déﬁavamis &uercdting ltaemp&tdl,ynse‘fCEmc Bplgemaﬂmll.dﬁtlvatlves

aﬁilo nﬁla% a%?{cgllyé&%ltgbﬁeosgﬂ thgrg&p%n%%mgﬁxaéons 1&%9 from
|
ggg ?'(1_)19 ﬁ g?ll%gtnog’@{é e?reagglsﬁ&n%&fe%?Lno?@%ﬁ%%%aﬁpg@s%gcﬂ&%gs selected

conpress
fromopé m@onaﬁtlra P ews Sugasagh gatreuny baim Pugede fir, @igar cane, beet sugar,
C P
pg?%&ggf(’ :?1% ﬂélnalhaiesg%e%? ﬁuﬁ%@!}lg{élﬁ,l %ﬁ% E‘ﬁﬁg, Je?d"%.{llﬁe tg‘rch tree extract, aloe
vere eatralﬁtalgwmgbdltw statiche eqllyldise degz@led Wibllwe,tﬁmwsc) ﬂughlfalpws@@rn syrup,

r t i L r
PMIGL 0, S 0B S, AP SA BFgo
s@fate; Pugraye, 265ty alee peliymanmiosn, malg®B9s abfcan, Hentinart, manma@nlavan hemicellulose,
iR AL RRR EhSio@hia ﬁlsL &%& lﬁmoﬁg@% of ah®. aDOUt 6

hour's. erein the

ﬁ&&ﬂ&ﬁ@ﬁ&h &Mf§ EmEETRYd
L ——
nu@ﬁga%%awﬁcl@eﬁgssmr@ﬁmand eembinasionwthersofed from 1 to

about 60 wei ght percent of each of gal actose; gl ucose;

Wh%%h@on%d@gwlysmhms angtbdyutidsivnal suprieshensirat sdiereaempacted at a

pégs%wr@a&&%awa e; rhamose; gl ucuronic acid;
gal acturonic aC|d i duroni c acid; glucosamn ne;

192l aghos3PlReat o%l@ﬁ@ ! %bmﬂﬁéﬁ{%aﬁgﬁ{' °1 @%bl 7DwRERE ﬁ'elrcent of compnslng a

gal act osam ne and N-dcet osam ne and m xtures
ngtgtienaln elfestive ampamnbeyffsix or more sacchandes in monomeric, oligomeric or polymenc

form selected from fucose; rhamnose; arabinose; glucosamine; galactose; glucose; xylose; mannose;

acetylated mannose; galacturonic acid; and glucuronic acid.
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32. The nethod of claim 26, wherein the supplenent is
conpressed at a pressure about 2,000 to 10,000 psi.

wOB82006fihesget hod of claim 26, wherein the suppl eqCeEMIS2006/007699

conpressed at a pressure about4 5,000 to 10, 000 psi.
34. The nethod of claim 26, wherein the supplenent is
wonp rm&@laﬁenaoﬂaﬂmswaeraﬁ ti@lona behore Maifitidih]l B¥lepShts comprises from

erein the compr essi on
Bt P PR LORBAB RGN CBEeh oo N BY: PR BBeomine: alactose
SR ke kot Manidee; acetylEEEmhdoge; gdladtiiofdo haidaad bacirckds acid.
conprises fromabout 0.1 to about 75 wei ght percent of

Wach THe shﬁﬁérﬁtnecfl chaiel lpwhérélh ﬂﬁa ag&bﬂihhﬁ%ﬁmp@sielaﬁ @sdBited and purified
N- n ” .
BBy R o Ao ord Sacatrnden il sl wproreion quencher,
\le%renT fhﬁ lipgth hblld amfthe lﬁﬁdp_mliz nyg&ﬁ-eicﬁdanqdehcgle?membmemve an oxygen-
- n (0] acC 1 el e e o m
MR S LS,
,~beet
ban’ JErrPRRT oh fgﬁ By oo R oy Bin el st dgseteoted rom
tbe(groa;tdio,nsminge)f ﬂwoaole,)qnmﬁettn,, k@mpfdjﬁamquetlﬁtapfgeﬁi? and c:enva’uves
ruct ose
Bibe WhFE %°eut§%@¥ feepify et s, and Rt RtionP ot
I t S )
SRl b U Y R——

50800 omeomgb.ucan, | enti nan, nmannan, |evan

hem cel | ul ose, inulin, fructan Iactose, m xtures and

2(20 mbi Tetsipptenenhaficboh 1, Biereid He lonetdhaid polysactlarifes6mprise from about 200
6&hﬁ %m|lp0ph0blc oxygen-radi cal quencher is
ecte romthe group consisting of one or nore

I
A A B AT LA i e
K108 hasq.e¥opdvemetss, and al pha, beta, delta and ganma

tocotrienols, anal ogs thereof, pharmaceutically
24ccepths ishrplement of claire i ewlereinthd lipoptiobin and e Sparhdicasygen-radical

q%%chgm)ﬂ]eﬂgfo%gd ffa éﬁ‘ %{t ?}Q%Qie aAIRESL Byfgobeg 15%949 Hféhéuke% by ORAC(B-PE)

ggn radi cal I's selected fromth
P patients bﬁﬁelmb antipaldent leyigkr cet i n, kaenpf er oI

nyricetin, apigenin and derlvatlves anal ogs,
25har e swpicawsnt of cliire dpvhestin ths dibendobin endibe hptmhdlc oxygen-radical

qﬁ%ﬁér%&b&&%bw eLEPR0 percent by weight of the supplement.

26. A method of making a modified-release dietary supplement comprising the steps of:

mixing one or more long-chain polysaccharides and a nutritionally effective amount of one or more
nutritional supplements selected from anti-oxidants, vitamins, minerals, amino acids, nucleic acids,

saccharides, herbal extracts, mixtures and combinations thereof, and
compressing the supplement at a pressure greater than 2,000 psi

217. The method of claim 26, wherein the supplement is placed inside an external capsule, a

vegetable capsule or a hard gelatin capsule.

28. The method of claim 26, wherein about 85% of the nutritional supplements are released from

about 1 to about 8 hours.

29. The method of claim 26, wherein about 85% of the nutritional supplements are released from

about 2 to about 6 hours.

30. The method of claim 26, wherein the supplement further comprises one or more excipients.
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31. The method of claim 26, wherein the long-chain polysaccharides are selected from 1 to about
60 weight percent of each of galactose; glucose; mannose; fucose; xylose; arabinose;
arabinogalactan; acetylated mannose; rhamnose; glucuronic acid; galacturonic acid; iduronic acid;
glucosamine; galactosamine; N-acetyl neuraminic acid; N-acetyl galactosamine and N-acetyl

glucosamine and mixtures or combinations thereof.

32. The method of claim 26, wherein the supplement is compressed at a pressure about 2,000 to
10,000 psi.

33. The method of claim 26, wherein the supplement is compressed at a pressure about 5,000 to
10,000 psi.

34, The method of claim 26, wherein the supplement is compressed at a pressure of greater than
10,000 psi.

35. The method of claim 26, wherein the compression is by roller compaction.

36. The method of claim 26, wherein the one or more long-chain polysaccharides comprises

from about 0.1 to about 75 weight percent of each of isolated and purified galactose, glucose,

mannose, N-acetylneuraminic acid, fucose, N-acetylgalactosamine, N-acetylglucosamine and xylose.

37. The method of claim 26, wherein the one or more long-chain polysaccharides are selected
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,

mixtures and combinations thereof,

38. The method of claim 26, 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,

39. The method of claim 26, 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.



