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‘Thi s application is based on U . S. Provisional Patent ApplitatilpaosEerial No.
60/.104, 227, wig d2@Eba72Oct ober 14, 1998, the disclosure of which is ,
incorporated in 5 its entirety herein by reference. Fi el®f¥SH4%853 nventi on
-The present invention relates to an edible oil that is useful in inproving
blood lipid levels in a human patient, and to. nethods for making and usi ng
the 10 oil. Background of the Invention Mrethan 750, 000 people in the
‘United States die fromcoronary heart disease and strokes every year.
- About 1.25 mllion people have heart attacks 15 every year, half of which
occur wi thout warning. Coronary heart disease is the nost frequent killer
of men and wonen in the United States. Despite a century of drug
devel opnment, ten tinmes as many Anericans die of heart attacks as at the
turn of the century. 20 Accof,d Anerican Heart Associ ation, -
chol esterol |evels are the An'gljllgﬁoﬁ%{' ?1"5?"'%(: BPIBLEQE ovascul ar di sease.
—~Chol-esterol ; a soft, waxy substance found anong the lipids in the bl ood
stream s an i npof : . he hody because it is used to form
“cel | menbranés so#&%?%ﬁhsﬁo‘%ﬁ dg?ﬁléér'rp:ﬁ‘@% Peteatferdication gagialtle: a hi gh
“level of chol e@q/é?‘i)lz27-rf"?¢h@prgfow,(1mpeme2&ccd§0deaﬁ-tvaﬁm i€ Mcdpokated @ Mj OF
risk facta. fats s@irPaEMin A eterticaease, which leads to heart attack:
Chol esterol is insoluble in the blood, and nust be transported to and from
the cells by a-special carrier -of lipids and proteins called |ipoproteins:
There are 15 July 2005 [ WD 02/ o,géagz,ﬁirgqx4eg§g1/02953 -2 several  kinds of
|'i poproteins, the_post inportant © “Towdensity |ipoprotein '
(LDL) and hi gh-'deﬁgﬁg PIPsENBydeRirelateste pn edivie cletrsi sy usdfploprimp@iingi s t he
g or chol est Eblicmld llﬁﬂl‘lé\lew’inlarhdn% Mt@ﬁ@ a"mﬁ'}%&bds for making and using the
- - 10 oil. ' :

Background of the Invention
More than 750,000 people in the United States die from coronary heart
~ disease and strokes every year. About 1.25 million people have heart attacks
.18 " every year, half of which eccur without warning. Coronary ‘hea;rt disease is 'the
most frequent killer of men and women in fhe United States. Dés’biie -a century
of drug development, ten times as many Americans die of heart attacks as _af the
. turn of the century. ‘

NN . 20 According to the Amefican Heart Association, cholesterol levels are the
.. major predictors of c_azdiovascul.ar disease. .Cholesterol, a soft, ‘waxy' 'substénce
found grnong the lipids in the blood stream, is an ‘imp.o;'t'a‘nt part of a Healthy
body be’cau_se it ié-used to form cell membranes, some'horr.nones éhd othe‘r
Needed tis_sues.-._.'que_ver‘-,»_-a high level of cholesterol in the blood {hyper-
25 _ ,choléste;olemia) is. a-maijor risk factor for coronaryheart-disease, which leads to |
hé.art attack. | | | v

Cholesterol is insoluble in the blood, and must be transported to and from

j_thnta‘r:ells_by a,special carrier of fipids énd proteins called lipoproteins. Theré are -
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5 LDL cholesterol circulating in the blood can slowy build up within the._
wal I's of the arteries feeding the heart and brain. Toget hes ju bbomt her
subst ances w@ oBa;72f or m pl.aque, a thick, hard deposit tha},tC ?lﬁﬁ'mﬁ% 9 t hose
arteries. This condition is known as atherosclerosis. The rormation of a
clot (or thronbus) in the region of this plaque can block the flow of

bl ood to part of the heart nuscle and catise a 10 heart attack. If a cl ot
bl ocks the fl ow of R( art of the brain; the result is a stroke. A
high level of 1%t &dés‘tfe'fp(?B“’F%'F? cWESMaFt imnorant gl whidk atss lowedensity di sease.
- Thus, LDL chollgebetah (i) eht eghaehiigdipobateis i@bgst erol . " High density

| i poprotein ("HDL") carries about one-third to one-fourth of 15 bl ood
cholesterol. It is believed that HDL carries cholesterol away fromthe
arteries and back trow-ﬂéfeut{/'ixp@rqte‘iwﬁm\vﬂ%joebhduléstéasal tlrlidrivedhe bivodam&esk from t he
body. So expsrd eve excess chol esterol from

£s
at her oscl erg'raot ic p']mecfu%rg' -\ f?ﬂjg' @Fg’\ﬂé’dt"ﬁgl FD“GY Biffdhup wifspin;tae’ R’ﬁl’ﬁ/\ﬂf as "good
~chol esterol " theedsdes &eh\mg Ithel lexaed arﬂfbraHDLngf&ﬁGr Wwith pihei ﬁtbtstaa&%l ingdn heart

attack. The o lcates a. greater
ri sk. Chol est 2 P%ﬁ Hag 3 tP ik “%’@ge%"c? E(r?*(':a'etsc an FiNg tgﬁr%ﬁdﬁﬁd ?lccl"ﬂﬁ"’Bé?dy,
mostly in thénoiwnpas a(t!ad:lmerqsm)o‘{herfptmatgnm cmtday)uronmasb in sheabgmn bound in
foods that congs IPTIJ g]c%ﬁ 'bF)‘EL The M)GQ\‘ G%Pd @ﬁért oPRY he?é lSlruscl%: ahd cgt?safaOOd and

dairy products. rom p ant's rul VEQE grarn nut s- gnd
seeds) ddOnot hearitatiank. Hteotletdieskelthe Baw of bloed td aamyfacubd@n,aherqshmschu ef

culprit in ra'asétﬂgceb | ngg];fp IEQLleo?t!% Olcholg%uer%h refie@&r %@ﬁ%ﬁeag%ﬂg ! g’fkhe%t’t heart

di sease. But dietary chol esterol ays a par aver age

Ameri can man @dﬁﬁﬁme@%ﬁaégt- chgestatol Isliljteam?"t%ﬁ hﬁlﬁo:lhegﬁ@r'%l a day; the
average American woman, between 220 and 260 milligrans. One hundred (100)
m il ion adults-have bl ood chol esterol' levels of 200 milligrams per )
deci liter (ng/dl) Hgh fenshelironsateimERPLY cprrias shoub anexthve ters-fouatheofl5 July

2005  WO182/ O6bda2ciRiektddsiO #tQszeé%ve@tAaewmn_scm.ezéQonéméf@I aRby ABRAVERe T 1S
estimated that there are 53 nmillion Arericans } w LDL | evels that

require treat REsfies g back dp thedwer.frpm, which it 'HH‘H“GF'V'[H%%EQ frop thedwdv-are
recei vi ng t he searcesmyrts béliead ML renfoved b%d?ﬁr&wlégﬂe%l P | @ Sscibgticar e -

-- . plagues and thus slows thenf growth -‘HDL is known as good cholesterol”
- because a high I_evel of HDL ‘Seems.to protect against heart attack. The opposute

20 is also true: a Jow HOL level indicates a greater risk.

Cholesterol comes from two sources. ltis produced in the body, mostly

in the liver (about 1,000 m:lligrams a day), and is also found in foods that come

L . from animals, such-as. meat, pouttry, fish, seafood and dairy products. Foods
25 from  plants . {fruits, -vegetabies; .-.'grains, nuts and-.seeds) do not contain

- . cholesterol.

- Saturated fatty acids are the chief culprit inraising blood cholesterol, which
‘increases the risk of heart disease. But dietary chole“:‘-ter.bl'also plays-a part. The
30 'aver_age American man consumes about 360 milligrams of cholesterol a day; the

average American woman, betm}een 220 and 260 milligrams.

One hundred {100} million adults have blood cholesierol-levels of 200

milfigrams per deciliter (mg/di} or higher, and nea-riy 40 million Americans havé
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treated fail to attain treatnent goals. The yearly cost of treat nment is
~estimated 5 at nore than $100 billion, yet coronary heart & deu2805till|
. remains thewblo2eé2ki | | er of Americans. Thus, the risk ofpcrhayigésa heart
~attack or stroke is strongly predicted by the anounts of [|ow-density _

| i poprotein (LDL), high-density Ii po_pro_tfl_n (HDL), and 10 triglycerides in
the bl ood. Chol esterol and triglyceride g}/gl s can be rﬁduced '&hr?ygh o
medi cal inter ' ' , | on .as reduction
the dietary i ntég%ébpg?%ﬁﬁé%%gg%ﬁq §r?§ﬁ;§g{teart a%ted&er? 3?&:%.50 KB GEIE e _
“dietary nodifi 'E’&f‘il&‘réew&/@aweﬂ@rgFrvarnent-._smtttl]gatrh@a/tpatrro&nieﬁmd oForosex\_arrplt ga in
recent years. t Shbildb | ne . er has hee r ono .
Butter iys hi ghnfer?%g@ﬁ%}:ée'glp %}%Irhegzr}ls a@%tgﬁ‘ﬁ% 'egu%tngg'tesrt" Pf:t aﬁ%"?ﬁg?? fﬁ'@, on the
ot her “hand, ha¥e#ed &ito spindresneitaosinc Fhe bessydoorpfittveiment drdsembteat
- hydrogenat®d Oadrfore T SNOBARGN L4 &%ﬁfﬂﬁgﬁ%ise?&omygrﬁairé%@lg S Lads f'?t S
Cinical studies have denpnstrated that trans fats are at her ogeni c;
~-causi-ng two tooft“f?‘n'?‘%’écaf‘ﬁ-nes- the cardiovascul ar risk of the naturally
saturated fats which give butter its stability. The health advantage of
mar gari ne over bultter i s now suspect in that margarine, particularly stick
margarine, can  comt'di'he JEuRTthviseaert eRtemkeor prpke is Thenahrrsedicehbi-ar t
Assoegi ati on noarmoqrmenmnd@s&s?fupomegaabnﬁ-ms‘ruaéhsitm[)&%ﬂeaemniﬂ 4nal | ed
trans-frele0 nartgiali;ﬁlsne 25_t |ict2I is formulated fromeither conpletely
hydr ogenated paP Hides By h§&M%i | fractions, has been introduced recently.
This margarine; while free of trgns fats, contain ![nc][ eased | gavel 538f-CI .
saturated fats, t econd st. . danger.ou conponent of nmargarine.
conpounds have -beg%qfééﬁé‘é?t%'gg)ttﬂﬁ"\é‘ifﬂaﬁ "é‘ﬁ’iﬁ &8P b1 Tefuspe | Yrqugh medieds. For
exanpl e. pl ant ietteeaeotim_aqmnsrﬁimu&yaﬁdwﬁdgﬁba-ﬁgh ﬁshﬁﬁgﬂiﬁn d}gu@qig@?ﬁn?ﬁgr)ce); ::(rjolt 0
have anti chol egt.g ' ect s nd,are believe 0 1 nal bi.
absorption i neq?ﬁg&g%rt%m %Pﬁtsgtsu{a?tﬁde.f&f’l Eﬁﬁeg?’er‘?ﬂ"g IGHAY Y At AP spl ace .
chol est erl8l i ivsin risegalnevwnpoblelmss ; FoApramope natretent lyabrk tod sitktrutioatclr y

C-ho.l_,-est er ol 15na]rb'$r¥1ezg:p‘rbuttleﬁ h\épbg&( %po%zgdpg[z/ttlérs%l“\%%gsﬁ 3cholesterol and
. saturated fats. Stick margarine, on the othér._hénd, has a semi-solid consistency
based on.their content of .hydrogenatqd oils. The hydr.Qgénétion process,
" however, forms trans fats. Clinical studies have demonstrated that trans fats are

20 atherogenic, causing two to three times the cardiovascular risk of the naturally
' y :,_satur:a;gd fats which give butter its stability. The health advantage of margarine

. owver butter is now suspect in that ma_r_g,_a_tine',-parﬁ_t_;ularly stick margarine, can

e . contain, 20% to 30% of trans fats. The American Heart Associstion now
“&ie o recommends. soft r_na_fgarine. -Such. margarine, so called. trans-free margarine,
25  which is fprmglated,frqm either _cbmpletely hydrogenated palm oil ar palm oil
fractions, has been introduced recently. This margarine, -while_ffee of trans fats,
contéin increased I'evéis ol saturated fats, the second most dangerous

component of margarine.

- 30. _Other -;:o.mpou'nds have beeﬁ:,..:épom‘ac_l to reduce cholesterol levels in
‘humans. . For e)gar_h_ple-,. plant sterols, particularly bg;a;S_i.;tDSterol, have been
reported to havé anticholesterolemic -eftects, and. are believed to inhibit
cholesterol absorption in the small intestine. Plant sterols are thought to displace .

cholesterol in bile salt micelles. Approximately half-of the dietary cholesterol
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4 ingested is absorbed whereas | ess than 5% of beta-sitosterol

When the plant sterols displace cholesterol of the bile s&btulri2oed
chol ester olwhsreh®sal | y excreted. 5 Plant sterols exi st E’%EH{ @@&

saturated and unsaturated forns, as free alcohols and a P *The
unsaturated fornms dominate. It is known that natural sitosterols may be ~
converted to sitostanols by hydrogenatio‘h and it has been reported that

stanols are nore ef
chol est erol ab%87$t

S Absbed wagreseaTah

| es,

Jectwe uni t wei ggt than sterols in bl ocking
& Refe-sipeisiabis@bsarbad: Hehen t he 10

i s absorbed.

t he

s amount of bet atheiples serab dapeos bretestppadithe bife Bt mRER ¥Rl hoeoRFdIZNt even
when w_zdo_ses,.ad{?n ghstered vary by an order of nagnitude. -Both sterols and

%s relative markers of chol ester ol “absorption
because  of ther r unabsor babi Iity However it seens clear that whi

st anol s have

sitostan

ol

| e
r

-t he

rrg:lete %/ lunap ' sone sr'to‘iterol Is. 15 Furthe
addi tion o% sr t ost AHBIS e8!S R (5'?%’( Y dy grwatRd @nd ypsatuRtadderes. ais trefsor pti on
~but al so si tosatlecmols amtl a iestarsl NTi) acyapiratad. fobAsdoMmue. Clias RabWHI thed

-as an advant a

t

hi s

[ t e fact . that sit ck the normal absorption
of micronutrien %rg}rjrsét;‘/’s{;émls P5BPE sipverted ‘Qﬂ?"Fgaé“’f_S&Wgyfj"’?@%m"m thasg. 1 532,
reported on tHveusgpmfedbmastsmlmateemore eff@xivel per ivgit avBgHpahardetgyolé @ the
t reat ment - of his cagnditjion_ is a’slow
enl ar genent o?ﬁ %g{bf&{?%g{rfﬁ’?‘é’éﬁf@?@ %Jd%gttaﬂg'%'y%m no ?'ﬁs@qu?eg“ﬁh'h M the
1§ anemanent luﬂih-lsgwﬂterathbngbe@ammruodier reletiveiy mrsgant @Enoyihest ons
Whi ch ar e eXPRid et i SEIR, 65 SRler BY DAy BoUEL ok U 20 Oy

prostate

years
i nci ease-

arteriosclerosis and high chol esterol levels 1nc

LBlng sitost ano one as an an

M6 es eror emc

 ho bepajuserl WPPelatioehmerketpbehdiesterelt absawtodenauseual St
connection w td?)aﬁsnﬁbéb"lﬁ@t Fevers & ?é&mspélgé{'etﬂgﬂ Rﬂu{ﬁ d%ltagn%ﬁﬁe&rﬁﬂg{ ?j

tocotrieno

i ng
whi

ch

are natural fdi“ﬁ%s%?eddﬁ?'&msﬁ"ﬁ’_ﬂerf'bﬁﬂd i n wheat germ rice bran, oats and

pal m. 15 1.§;u|y 2005 -

20

25

Further, the addition of srtostanol to the diet reduces not only cholesterol
absorption but also sitosterol and vitamin absorption. Some have characterized
this as an advantage, but the fact that s:tostanols ‘block the normal absorptron

of mlcronutnents may be problernatlc

The Lancet 1995; 345: 1529-1632, reported on the use of beta-sitosterof _

(20 milligrams per day} for the treatment of benign prostatic hyperplasia (BPH).

This condition is a siow. erilargement of the fibromuscular and epathehal

" _structures within the prostate gland, eventually leading to obstructive unnary__

* ‘rice bran, oats and palm:.

svr_nptoms which are experienced to some extent by mo,s't men over the age of

"60 years. .Using sitostanols alone as an anti-cholesterolemic thus may increase

the risk of BPH.

Other compounds that have been studied in connection with the treatment

" and prevention of diseases including arteriosclerosis and high cholesterol levels

" include tocotrienols, which are natural forms of vitamin E found in wheat germ,



WO 02/ 060272 PCTI US01/ 02953 -5 In vitro, the concentration-dependent
| npact of tocotrienols on cholesterol can be denonstratedi16duiyrddobve

post - t r anscwigniziegragd down -regul ation of 3-hydoxy- 3-nethyl -qgl ut arQ/I _
coenzyme A reductase (HVGCOA reductase) activity. This is"a?qso’c’??&%nzyrre
targeted by statins, the anti-cholesterolemc drug with annual sales 5 of -
eight (8) billion dollars in the U S. aPone. Statins act directly,

bl ocki ng HMGCoA r{%dutct ase. However, statins also sonetines cause |iver
~dysfunction. Unfor {'U&E PS5O REMIPIFATCPRRCS " IBRFIP! $90atriengison cholestermenol s
~respond to thecatiscdepasetateaicingivevet-ashs2fiRionadddWieSduTatldl of3 ROIRENSat ory Y

i ncrease in thg_r{;g{hq_ W9 Et whi ch dietary chol esterol™ is absorbed from
food. A recent “study F'EPErENtNE A rediiase (HMGCeAreducasehertivitat Thisias a

monot her apy f akecghzyroe tgerbd by eating nhe gaatifolestdbibMicd BSPHsah ahuFLald NS,

i ncreasi nggt he tag.the |evels freguently required to overcome
conpensatory i ﬁgrgiégtggmibﬁ"%"hg?l%?t 'é'r%'F UbBo?!pre-orPtetoeticdtecty, backingp| d

~i-nerease in t hEMGioAdehetase! Hoiweaer; saitips biiabbmaimascald Rr 3RV RtioRecause of
15 the risk of liver conplications, statins nmust be taken under a doctor's

supervision. Simlarly, while tocotrienol's have shown promse in vitro, the
results of cli ni dénforturiatdhe nivayealiews tasquy statal or tBtASRIs rediBnddo el N. Nut r.

53:...Suppl . 4. 4ekPeabedrat 991 Anr.. ) reported significant inprovenments
in lipid paraneters. an%gﬁéﬁ’qg%%p%ﬁ@%?'g}”iyﬁa CEREPIaTYY INFYeash it terPe :

subsequent? st uRfi wRichgietarueholagterohis alpsopisedi femmt Socaill pidecsre L2l rigpdrs thite sane
~material (pal gk y@tg,n;sqg,g,t, FR=YoTol LR o) SJfb {,I tion, i e al mderived TRI P)
failed to confirmhis resul t% Seeaf’f;#l I e{;ér_e Y#agﬁd;tof-@ds‘i,"ﬁ%m%f;?%&i dant
 Synposi um 1994 ""\iFAPEEH @istatigs, ingreasing thedasags Brthe Reelb dreghert: reGuinl . 1:
S181-5201 ( 1993)overtoiie@ompensafirincrda® ifhondt JIJaZ? 3 1]'} 8? 1395 1 {?D 1
response, Qut gs i. has suggested Qureshi, A, _efét a cfrp oljhp 8"8” T ° , d
... (12) 1 1171- 1EFINCRpe GHUF inciflepce et iyebpverlisptionsies poted abhee. Because of ,
anti chol d$t er ahenisk 6f fieat coMplida@6Rd, s@HMAL SnddiCod eltht Snddh $'doRigR! trials
with oils _acc%rud.ie.rng. 0.l hlewpr sent invention.do not support this
concl usi on, but'PFEF8r *EHE t"‘ﬁ"ﬁ £ 1COHIgNgY hiye Homntpsemiseip yitea Pwreduitabl e
conponent s i's af etnical edals baveftiees kqtiveal QuRisi, AW i e, 39: &upRrgari ne
recently intr inFi d,. Benecol hat_ cont ai ns i '
'y | On%qg-dlo'z%s (HQ!B?"—RpI":—.]reported(‘:)sidnifgcant:improvemen’ts in lipid parameters '
| arnongst "rgqunders". in-a short study, but three subsequent studies of free
20 . Iiving patients supplemented with the same material {palm-derived tacotrienal-
rich fraction, i..e., palm-derived TRF)-failed'.tg confirm his results. See Antila, et
~ @l; Helsinki Antioxidant: Symposium, 1991 Wahlquist, M., er al, Nutrition
- Research 12: Suppl. 1: $181-S201.(1992); Tomeo,'A., et al., Lipids 30: 1179-
- 1183, 1995] In response, Qureshi has suggested Qureshi, A., et al, Lipi&s 30
L, . 2B (12211711177, (1995) that-d-:tocopherol inhibits the anticholesterolemic effect
of toqqtrie_nols. The resuits. of -clinica! trials-with oils according to the presént
invention do not support th?s conclusion, but réther show that synergy with other

non-saponifiable components is required to effect:blood lipid modulation.

. 3,9:__ . _A' mafgar_ine, rece_ntiv.— ‘introduced - in_ " Finland, Be‘n’ecél, that contains
' hydrogenated plant sferois_'-_éxtr’acted-frbm--pulp;-and péper waste, has been found

' ., to achieve a 10-15% reduction in cholestero! levels in patient.;; substi-'tut'ingr. :
- Benecol margarsine for. standard margarine -in -their. diets. - This reduction

-corresponds to-a twenty to. thirty percent decrease in. cardiovascuslar risk.

!



hydrogenated plant sterols extracted from pul p and paper waste, has been
. found to achieve a 10-15% reduction in cholesterol |evel swuulpat)o@nts
substit uti Rgggdeesgcol nargarine for standard margarine in their diets.
This reduction corresponds to a twenty to thirty percenfCHYEHEIFE i n.
cardi ovascul ar risk. fff; 15 July 2005 WD 02/060272 PCT/ USOL/ 02953 -6
However, Benecol suffers fromthe di sadv@ntage that the plant sterol

extracts f require regulatory approval in the United States and ot her
countries as fversRsgacel quifersJeom the disapyantage mﬁmedﬁafvw%relmﬁmvs been -

- associ ated W trBquiBdiegOBtd bfproval AP ild UAtddStatls SRASHRr comﬁé Dokyde

car di ovascul arf wg | astic, arthritic, age related nmacul ar egenerat Ive
and progeria, ) ﬁ‘gcpté‘fehers As tissue levels of these toxic forns of.
oxygen rise, tissue levels of protective antioxidants, such as

anti oxi dagts of the .wgoz tE fam |y, decline. These risk factors have been
10 confirrmed in tt 18%E UMY Olc SFYRSY 48Y4 | bEEN dpSsesigtedh yvithe ynamyhadrartiowed t hat

“bl-ood vi t alebifitalting aliss@sesd cTHe3a Shclide Sar@iBPaeabi, Haoplhhhfe, ARRHAE g% of
|schemc heart  di sease rises. To assess the blood |evels of perOX| des,

nany researcherstef:{ar{'/ae"’LI W ISLUFIRTVE R ragesie: PMPematheist LA tssyeileyels of

(aI k. aI gBﬁ\Rg théseabsc lﬁoﬂmrofmx&gerdnsfee&eide\dé\re@bmbﬁf‘@&santﬁkﬁ%&a:l.dlcﬁd d
mal onal dehyde 4 ; ro Hol voet Col l en-an
van de Verf regle%ﬂ% %”I“S 5%84W§ntve5)'{rf1g ?'ﬁ?ya cfé‘c‘)’ﬂ“”ofThf"rﬁ‘? riatogens brye B9sAI f i ed LDL
as -a marR@r FO'afe,fmee l@dimawfs:ymwamﬂ dibese W@e@ﬂthtsﬁowgdn@merthat '

el onal dehy de el BB AR AT LAMER B PO A, Lo oot hel a1

i nj ury -and pl aque Insta
coronary. syndfAisaise ftslﬁanTetah%ﬂssctmhlpqdi evels @f pemogides snanyuedeatthetsriapeonin 1. I n

20 an interve me'ag’tﬂeésmtsgf thuﬁ%"d J%HI: §c13\’{}ﬁk Q‘?QAHQQNO arl) gtfl‘gctaS%n%i%o ﬁ:.t \é\'?lo al

were suppl enented dail ser’'um
decreased si gfyHstaEge. I#WFMW'@%@WW Wlaﬂlbed;matﬁeﬂ) oﬂ'mamocjesAHo&oet el al.

Ant i oxi dasit ethmst §ncpi‘/ant @&Werrf F‘é?;%ﬁ 'dﬂcm%d@%% % ¥rPa‘? iopbéchm a and,

carotid stenosi.s. .; Lipids 30: 117 %t al. 25,
Hypochol est-er Brodilied Lqas atmerket ahacure G@P%ﬁfmfsvnqlremetyr aT*heeqe Iscientists

non- saponi f i abhReed fhat malonaldehyde (TBAR_S) type pollution in the blood indicates .
' - endothelial injury-and plaque instability, and more accurately indic'ates‘ acute
| _coronary symdromes.thaﬁ other commeonly used indices, such as troponin I.. tn
. .20 -an interven_tiqnstudy of patients who had had atji'east one stroke who vﬁére
. supplemented- daily - with Redeem, their serum levels of TBARS material,'
- decreased ;s.igniﬁ(i‘_:—xntly* from. pre-study values. See: Tomeo, A. C., el a!-.,.
Antioxidant effects of tocotrienols in patient#. with hyperlipide:ﬁia and carotid
. . stenosis. .- Llipids .30: 1179-1183, 1995; Watkins;- T. R. et .'al...
.-25...- -Hypocholesterolemic and antioxidant effects of rice bran oil non-saponifiables in
.+ hypercholesterolemic subjects. Environ. Nutr. Inte.ractions-,'3:.- {2} 1-8, 19'991.
: :Fur:t'herﬁ-their-se;um vitamin E levels nearly doubled over pre-study values. This -
~‘same group. of ,-researchefs of the Jordan Heart Research Foundation had .
previously. documented the same relation in the Iaborétory rat model. 'See
30  Watkins, T:R: etalv—tocotnenol as a hypocholesterolemic and antioxndantagent -
intats fed atherogemc diets. Lipids, 28: 1113-1118, 1993]. |

-+ Accordingly; there-is a need for an edible oil that is' trans-free, ibw in. 7

- saturated fats and suitabie for use in the manufacture of m’argérine. Preferably,
. . C - Lt A, oLl -y .-



hyper chol esterol em ¢ subjects. Environs Nutr. Interactions, 3: (211-8,
1999). Further; their serumvitamn E | evels nearly doubl eslj@yeoosr e- st udy
val ues. This same group of researchers of the Jordan Heart Research
Foundati on had previously docunented the sane relation in the |aboratory
rat nodel. See: 30 Watkins, T R, et al y-tocotrienol as a

hypochol esterol em ¢ and anti oxi dant agent in tats fed atherogenic diets.

Li pids, 28: 1113-1118, 19931. Accordingty, there. is a need for an edible
oi | that trans-free, |l ow jn aturated fats and swtablefor use in the
. manuf act JL‘ dﬁ’? “ﬂé’f’ﬁé‘f’ f hire Pﬁldé?"ésr'gﬂlni}‘“bfﬁheﬁ‘ma{}y progrssed (& hpkogemitbe oi | does

not require addi t| ves that nust be chemcally processed (e.q.
hydr ogenat ed) . “Therh Saqsoan ed%l Y]

ned il product that is a
safe, effective alternative 1 3%?18\/%0%““}1 bsraosa%telﬁg‘"’t Eilte?‘??‘ﬁi'eu‘ﬁ “B&" rade
avai | abl erwlpes andtet @o bamede af @R} owr-thic nomeep (¥R edincantoratsitictp kteplé Dods .
Furthernore, there is a need for a new intervention strategy against
--car di ovascul ar -di sease, one which recogni zes the difficulty patients-have
i n changi ng | ifFebapeg theggefs aater iy @ et intesveniing siwitey againsigardidvescelardiiessg.ascul ar

drugs, i snsahieh RORKHGR tﬁecﬁlflﬂ&lﬁr%ktﬁzﬂts%\jehp&tan grlﬁ&ltoné’@c@eﬁﬁ‘lk hSHAR Sl 1RO -
Summary of the Preferred Embodinents In a first aspect of the present

i nvent | off™liefaidigvaseles dpgs. irsgle srPughyiohr @ke Yiteysest g‘F‘H@f‘l PPCXB9lt 10 to 30%
of tocopherols, tocotrienols or conbinations thereof, ii) about 2 to 20% of
free sterols; iii) about to ZO%OfP ter Ibeters; iv) about 0.1 to 1.0%
of cycloartenols; and, V) PO ated fats, wherein all
percent ages arfea s aghect ofglieghdsent Wimengor) detreriemrbvided yn bilblacil @diphidisg ipatouwtihat

reduces tt@%%&ﬂ&claﬁﬁfo% %Q&n&ggg ﬁ)gx’{bﬂxgtio(?}g thFl}g‘?Jf @%B(ﬁ&? qn20l;)y oftf eee %té}gigqﬂ patient

and pronotes the excreétion ester
Pr ef er ablajout 2 tee0&dif pierel astets; iviabewiifsit ta h-Ovoeif Fxrlopttenels;ahd, tv dqqst a9y ofici ds. In

pr ef ef 1 ed.@abofTdich alf RRok LI WEnAldh, are vegetable oi | or mixtures of
vegetable oils. Very prefera e inventive oils are refined rice bran

~oils or mixt ur”’é‘se“’B‘Fd“P?f’é@%P%ﬁ’i‘ eé%& off fiatecpssthe sypthesis aadebsoratioaopelesiep! t he

present  ibpe R patidnb@id@rdnsotdd e ¢k d@ldn af dholederfliRAUEL huG@APsiesi Ng the oil as
defined in the first aspect. In a third aspect of the present invention,

there is provided an edible oil conprising about 20 to 60% of _
.non- saponi fi alfrederabbyrrthe ndbit si} isselistintintln frsaqfonisffatafabids. component s conpri si ng
(i) at least onhe tocotrienol or tocopherol, (ii) at |least one free sterol
or sterol ester, and (iii) at |east one cycloartenol, wherein the ratio of
(i):(ii) rangdsprefprgashembodigents the inyemive pifparg vagdtablefl of infxyurgsiof vagetelimeilss from

1:0.01 t Q/eﬂy:pgef&ably,- the inventive oils are refined rice bran oils or mixtures of rice bran and palm oils.

In a second aspect of the present invention, there is provided a food product comprising the

A oil as defined in the first aspect.

In a third aspect of the present invention, there is provided an edible oil comprising about 20
to 60% of non;saponiﬁable components, said non-saponifiable components comprising (i) at least one
tocotrienol or tocopherol, (ii) at least one free sterol or sterol ester, and (iii) at least one cycloartenol,

wherein the ratio of (i):(ii) ranges from 1:0.5 to 1:5. 0, the ratio of (ii): (111) ranges from 1:0.01 to 1:0.1
and the ratio of (1) (iii) ranges from 1:0.05 to 1:0.5.

Yet anothér embodiment may be food products that include any of the foregoing oils.



and the ratio of (i):(iii) ranges from1:0.05 to 1:0.5. Yet another

enbodi ment -may be food products that include any of the foregoy zgpsoils. 15
July 2005 -7a In a fourth aspect of the present invention, there is
provi ded a nethod of making an anti- cholesterolenic edibl e oi | conpri sing
the steps of a) providing an edible oil, and b) adjusting the content of
tocopherols, tocotrienols, free sterols, sterol esters and cycl oartenols of
said edible oil, such that said oil conprises about (i) 10 to 30% of

t ocopherol s, tocotrienols or conbinatiaops thereof, (ii) about 2 to 20% of

. free sterols; (iii) about 2 to 20% of sterol esters; (iv) about 0.1 to 1.0%

of cycl oar t edop Purtinrescepiithcairtseny émvensinn. dipess's proddsdeingititod wlingting ankti-a fifth
aspect ofcnbiBrdliRs &ftlle bln%%}lhfpgnhe gté})@ bfa) bl%\fl@{n@\iﬁ g@ﬁe &, %ﬂ? Qﬂus(ﬂitl fgRKi ng an

edible oil for reducing total serum chol estérol and serum LDL chol esterol

and rai siAger aktogaphagls, é‘%ﬁ%@ﬁseﬁ“ﬁlmmlﬁ stegoligelera Andraelpastorols fssihedis sisuche st eps

?f E a) ﬂhdﬂydldhilrt@mgrﬁheﬁmoﬁkﬂ 1@t0|30m¢pﬁérﬁﬁ, t&doirleﬁéls &r%@xﬁﬁmzﬁ’lﬂﬁs tRdreofl (ii)
-ocot i en

C r e rol and a
storyl odver P orer Rk pinare A of S ey Gabipradr g TR corpos: t§ on
of said @dtldnirtm(ﬂn, Wheseic 4l pehaitagehare maightovetwht. (1) : (11) rages from1:0.5 to
1:5.0, the ratio of (ii):(iii) ranges from1:0.01 to 1:0.1 and the ratio of
(i):(iii) ranges from 1:0.05 to 1:0.5. Still another enbodi nent may rel ate
to nmet hods of Ipedilicdspest efdheairesert oivensivm thete inpravidedla neetid of makdrigrag edilde oil N a
human patgh&afuciGORRY definlGholefGoiShe Rri LiB0 Mok Bk RkideQe SR HDIPGbLEGRb! 5N
effective anount of any of the foregoing oils. ‘In a sixth aspect of the
pr esent @ﬁ@@ﬁﬂﬁﬁﬁ“Cﬁﬁ@F@gﬂ§Sﬁﬂﬁﬁided a nethod of naking an edible oil for

decreasing t Otpﬁiwdbig(a@ eyisbei &)%{pﬂﬁiﬁ)é @) aledkt &M@Qtﬂ@ﬁﬁéﬂ%fﬁnd aCROMELS [iHe t he steps
of: (a) prOV|ﬂ an edi bl e oi rlsugg é Qﬁ gast one of a

t ocot ri enol é?ﬁTMﬁﬁﬁ?y er, apg{iipp o &n ree sterol and a
steryl egsber, adgmﬂing the cgmpmsidytcdfedd tdinodil suaindat (He)ratidif (i) ﬂgestfh;el IC(DWOSI tion

of said edible o. t hat. the ra o to
1:5.0, the rati o o ratjoa?%l)(l)npm eé%s fromﬁ?% Gﬁttler{l]g%%i 1531)nr<£'3’“gf’sr1e Patio of
(i):(iii) rangesi$9iWM10ﬁ'0 05 to 1:0.5. Further enbodinent may relate to a

nmet hod of maki ng an antichol esterolemc edible oil. The nethod include the
st eps of prOV|d|ng an edible oil, and adjusting the content of tocopherols,

15 July 2005 Stibasther @rhopigentirpay gelale omstheds of sydaging tolgkehglesieralpad LRE andr t enol

- of t he G%Mgﬂlm In 29MGkh fa cddiRisik the st¥f\@Administering to said patient an effective

amount of any of the foregoing oils.

In a sixth aspect of the present invention, there is provided a method of making an edible oil
for debreasing total blood cholesterol in 2 human patient, comprising the steps of:
y (a) providing an edible oil comprising (i) at least one of a tocotrienol and a tocopherol, (ii) at
least one of a free sterol and a steryl.ester, and (iii) a cycloartenol; and
() adjusting the composition of said edible oil such that the ratio of (i):(ii) ranges from 1:0.5 to
1:5.0, tﬁe rétio of (ii):{iii) ranges from -1 :0.01 to 1:0.1 and the ratio of (i):(iii) ranges from
1:0.05 to 1:0.5.

Further embodiment may relate to a method of making an anticholesterolemic edible oil. The

method include the steps of providing an edible oil, and adjusting the content of tocopherols,




consuned at a pre -sel ected dosage and in a pre-selected dosage form
provides on a daily basis about 25 to 750 ng of tocopheroll§ /Julp@60%i enol s
or conbi nations thereof, about 5 to about 500 ng of steryl esters, and
about 5 to about 500 ng of cycloartenols. In a seventh aspect of the
present invention, there is provided a nethod of making an oil for
decreasing total blood cholesterol in a human patient, conprising the steps
of: (a) providing an oil; and (b) adjuss$-ing the content of tocopherols,
tocotrie oI arten | s such t hat

“ said oil ntgée%e?‘lglé %ge %é@g G%G e&%gar{agrc%ﬁ% mﬂ? tﬁg%ec‘)i eeorﬂgq’iu ﬂ%tt %co 8ol s or
conbi nat i @n%lm@ Hamecelecttd dojaga brollin a Pre-sddecRO Yoofe ﬁ)meerostd@ranlaslaﬂ)(ham dboatbout 2

t o 20% of;s54 @40%he &%&c@ﬁ}émls(téc\ﬁlemtmngmgatmrﬁgleﬁ]e ﬁ%()g{ 5 t@é&l krgrb?%tg ; wherein

al | percentages are wei ght % I'n an eighth aspect o ent

i nvent i orfSICBAE 84S Bk Hfdnert pestodrrolst making an oi | for decr easi ng
total bl ood cholesterol in a human patient, conprising the step of: (a)
~providing an oil; us t he conp05|t|on of said_oil such that

it conprises (i) at“F’é‘é{ th {ec %lbe

free st erdilforgiecradsiap aital BISchdhpleﬁfﬂd i 4 huiman pitichieamipricinetheytgsonrtenol . In a
preferred,e t crude vegetable oil ("Q1l A"), in particular a
crude ri ge) br}%ﬂﬁ am)ﬁ %evvaxed and degumred, and hel d under vacuum at

el evat ed (b)errpe*ﬂﬁﬁtmg@e cﬁﬂg@oﬁtmoplgprcdmtod@ri@ple, fieh etarolsy semw) eeels fndopl@rtenok, at mi | d
pH using an alda ﬁrﬂ@axﬁ%ﬁéoﬂtﬁﬁsé 89%1:%?1%& f;OG/an%oc ro?sn{%éclmegéﬂg&t é}hlﬁ&ogg

pot assi um hydr oxi de_so ree aclds are convert

(saponi fi ed) dherebri} bpgrRde e effrec pprals; rﬁllﬁ éboﬁl%tolzﬁé§f¥§¢r01éstﬁrer(§f) goutdtler oI s
and cycl oart engh 9%t d# cclRrsBR P IRfeRCH perdiidoes A WQARELRNOl -Tich distillate,
preferably a rice bran or palmoil deodorizer distillate, is substantially
saponi fied, preferably in isopropanol, and the non-saponifiable fraction
is)ext ract ed, Ipasfightiedapoct Wﬂieh)rd@l&%ﬁmﬁtlaﬂdlet&aﬂﬁﬁwdeﬂaniéi‘.h@li dflﬂdmngx% bidfk ("(?' |
B"). Fin gr.ti are m xed to produce
a pr odu?te o asmg o @E ﬁglgsitéraredn c]g"rlflégﬁ%nf%?t ?Ogﬁn?i?gt%%%??ho Tols, tocotrienols,
free ster®l s, pstvelltrgglaneé,taeqls and cycl oartenols. In a ninth aspect of the
present igven j t he

synt hesi SEb ab%@?%?%ghﬁgglﬁp&’s lb?rpgfggﬁij %C%?tq%%gsegg % Q%Bne th%?}lgoﬁlor atient and
i ncreases t he '&REELi(Brt legst onsHise eerpler gbrok estspnandyiiiy aﬂeﬁs’mme peeldaganel  t he edi bl e

oi |l conprising: (| ) at |east one of a tocotri enoI and a tocopherol (i)
at | east one i %ree rol and a steryl ester a cycl oartenol
Sherein t ho.r S ¥ BEBF(EROIIEY: 4 g b 08 A0 fperienn cnidh es Hen . o

(i1): 15 iskd¢wyxed Bhibdegummed, and held under vacuum at elevated temperature. Free fatty acids are then

A removed from Oil A at mild pH using an alkaline hydrous sodium silicate and small quantities of
potassium hydroxide so that the free fatty acids are converted o soap (saponified) at conditions which
minimize the loss of esters of sterols and cycloartenols to the soap stock. Next, a tocotrienol-rich
distillate, preferably arice bran or palm oil deodorizer distillate, is substantially saponified, preferably
“in isopropanol, and the non-saponifiable fraction is extracted, preferably with hexane and water to
yield an extract ("Oil B"). Finally, appropriate portions of Oil A and Oil B are mixed to produce a
“product having the desired concentration oftocopherols, tocotrienols, free sterols, steryl esters and

cycloartenols.

In a ninth aspect of the present invention, there is provided an edible oil that reduces
the synthesis, absorption and blood level of cholesterol by a human patient and increases the excretion
of cholesterol from said human patient, the edible oil comprising: |
7 (i) at least one of a tocotrienbl and a tocopherol;

(ii) at least one of a free sterol and a stery] ester; and R

(i) a cycloartenq],_ wherein the ratio of (i):(ii) ranges from 1:0.5 to 1:5.0, the ratio of (ii):

o RSRiah. e BpYdRdgmetod phmaking@Bast one




—of- a tocatrien

-8a (iii) ranges from1:0.01 to 1:0.1 and the ratio of (i):(iii) ranges
from1:0.05 to 1: 0.5 In a tenth aspect of the present invettiun20dhere is
provi ded a food product cenprising an edible oil that reduces the

synt hesi s, absorption and bl ood | evel of cholesterol by a human patient and
i ncreases the excretion of cholesterol fromsaid human patient wherein the
edi ble oil conprises: (i) at |least one of a tocotrienol and a tocopherol,
(ii) at least one of a free sterol and-m-steryl ester,. and (iii) a
cycloartenol, wherein the ratio of (i):(ii) ranges from1l:0.5 to 1:5.0, the

- ratio of (||) (tii) ranges from1:0.01 to 1:0.1 and the ratio of

(i):(iii) ranges fKmhm&gﬁﬁﬁﬁlw@IBJDOSmMTMWmaHéWQQEhwﬂﬁxﬁmﬂl@@Smhéﬁpresent
invention, there is provided a soft gel including a fill conprising an

edi bl e 0|I that reduces the synthesis, absorption and bl ood | evel of

chol est erol byn & tenify#aest phthe eFcenh Hertipn tieas s Provified 8 feadarqdsri comprsingl st er ol

from sai Qdiﬂlérmfﬂlapr%ﬂlhc@sﬂﬂle Wa@a&@ abs&rbﬁcn%ga Bl'oé‘d 1e@1 bf g@a@a@errm?a hm‘ﬁdn)paﬁ’e%nt Ar{aiast one
ree stero an a -

) .
steryl eé?Cé%aS,eSﬁﬁaXC(f?tiOPy 185%?‘&3?&%& vmar\m%ﬁnéwrﬁtﬂh%e ?dé‘ftl? fal GFPESS: (i)
ranges from 1:H.5 MDM$t5w®famh&uma&h@amﬁqm@bl) (|||) ranges from1:0.01 to
1:0.1 and theé hatl Otloastg ofzt(jfrees}erol Qi §ery]es?er an 0'05 t.o 1:0:5' Q her
obj ects, feat res an van % resent invention will becone
apparent to tlidse as;kq1¢alrteldﬂ mﬁnerteihdileaattto crlf flb(r!@ tatwsfrthlmtmgwshfaiaﬂi@d (i):
description. |0 1S i 41034 APf.) RRUNRNES: oA il il 804 89 0.5

enbodi nent s

description and speci exanples e i ndi I'ng erre
of the present invention, are given by way of |IIustrat|on and not
limtation. Mayethangss: aﬁdlermgbﬁtlmﬁﬁoan&eaen i momldect H%@%@ﬁﬁcxﬁﬁmgt !ﬂ%u

present inveption e w thout departing the spirit thereof,

and t he cPrﬁQf&WEiaBﬁgig%d’lﬂl}‘&Féé“'da‘feF ﬂ@&&lﬁh%oqbfq@m.a%glmqj@f%ﬁ @aleﬁergk*ry Btion of
t he Pref anmhadpabedy ali imeredsss thhedk@Sdnat Oholds@¥W S mishid hiv@anhpatican wheey taredible
regulatedﬂg t@gee concurrent mechani sns, nanely synthesis, absorption and
excretion. Sk nown antlcholesterolenlc conpounds and conposi tions

target only offi@ of atlhssmewbcioanicsoimpd andophdrals nust have a relatively |arge

i npact on the targeted,  ABehani sy i unction. 15 July 2005 WO
02/ 060272 PCTfldsougzg%f BRI bl el borde ok |
(iii) a cycloartenol, wherein the ratio of (i):(ii) ranges from 1:0.5 to 1:5.0, the ratio of
(ii):(iii) ranges from 1:0.01 to 1:0.1 and the ratio of (i):(iii) ranges from

1:0.05 to 1:0.5.

Other objects, features and advantages of the present invention will become apparent 1o those
skilled in the art from the following detailed description. It isto be understood, however, that the
detailed description and specific examples, while indicating preferred embodiments of the present
invention, are given by way of illustration and not limitation. Many changes and modifications within
the scope of the. present invention may be made without departing from the spirit thereof, and the

‘invention includes all such modifications,

Detailed Description of the Preferred Embodiments

Cholesterol levels in the human body are regulated by three concurrent mechanisms, namely
synthesis, absorption and excretion. Most known anticholesterolemic compounds and compositions
target only one of these mechanisms, and thus must have a relatively large impact on the targeted

‘mechanism in order to function.




Edible oils according to the present invention reduce the synthesis and
absorption of chol esterol while increasing the excretion oﬁsgh@lzeggerol

Al'l three 6DaMss are affected sinmultaneously, resulting in a gentle,
bal anced inmprovenent in LDL, HDL and triglyceride |evel $CTREYIBons and

i ncreases in chol esterol synthe5|s absorption and excretion in human
patients are determ ned by conparison wigh the sane quantities neasured in
human patients before and after administration of edible oils according to
the invention. 10 Efiide eiti dricerdind to, thecrreseit imyetiiont tedugarthensyindiresiscam be

. characterized ﬁorptif)“gpéﬂo%fblrolmg%cre Evggﬁg%&?%}?té’%f g“ﬂg r%E All three

nutraceuticals. Functional foods have uropean Uni on
as "ordinary fBeghensmscargsaifieed nyiaiuftaregusin, r@uttihganmygdrtﬂa,t belegednhave

scientificall Mn@mn@n{@qoheﬁbg gnplft@gqp&telrgg,egg%ects 15 and can be narket ed
with a. health claim™ In Japan, "functional foods" are defined as

ordi nary. foods that are derived. onl y fromnaturally OCCUI’I’I ng- ingredients

—and that are. consyyaciRfs MdfihcredsesiferiterdBchRQs, % oﬂ‘l EFE Oetfo(?lr m
i |

(i.e., net as tablets or capsules). 20 Preferably,
accor di ng. to '? HWManRatEMS e detriBuneg: by samparsan W'Bbﬁ'?ﬁo&?fd% lrentiaguces

chol esterol  syhédiafddSinl Kunfan JaRihtd et @B tandSattd? eﬁﬁmﬁﬂ;trétﬁﬁ\SBf e8iBfe oils
tocotri enol . )Sf%em fic exarryl es of such compounds include a-tocotrienol, p--

tocotrienol, Yy EFEEE P ERIIVHNE b-tocotrienol. 25 The edible ail also
pr.ef erablp . |ncI udes at least one conpound that reduces chol ester-ol

absorption in a h at i ent exa at |l east one free sterol or
steryl ‘ester. ggafeldbb?u?%oiﬁ‘f&%do'l‘%é?JF‘EdE‘@SF'W NP Bet HerakBAY ian i ncl ude
ferulic and falfdry:nanai thodst as sppmfse@mmegdcemo{racqausals asinetiolal fiods kdvaer -
ool s and kB0l 0o SLELR Ul S bR Bk e YT Ao S

| east one conpoun 88 “Ch R patient.
Such conpound§ucmalmethaic§l‘lcv bave scieftifesteds:uofenfedrhehiitic pagidding effects

C10H10 " ‘ "
( 04)5 V%E},‘Q %gﬁeny ?{(%Qé Qﬂthtg hgglth glatér 41? Jcﬂpan fgncnq[nﬁl foods”. ar.

hydr oxy- 3-meth -2-propanol ¢ acl OXYy-Ci nﬁar nic
acid - - . , defined as ordinary foods that are derived oniy from ‘naturally occurring -

‘. ingredients and that are consumed as: part of the diet and not in supplement form

{i.e., not as tablets or capsules).

20.. - - 'Preferably, the edible oil according. to the invention includes at least ane
. compound:that reduces cholesterol synthesis in a human patient, such as at Ieast
one tocotrienol. Specific.examples of: such compounds include a-tocotnenol B- -

tocotnenol y-tocotnenol and 6-tocotrtenol

.28 .. . . The edible oil also preferably includes at least one compound that reduces
_-cholesterol absorption in a.human.patient, for exémpie, -at:-least onhe free éterol .

or. steryl.ester. . Specific cqmpound#: useful according:to the invention include
ferulic and fatty acid esters of campesterol, fi-sitostercl-and- other sterols and
stanols. ‘ |

.30 |

- ,.Preferably _inpilud,ed -in _thé inventive oil is at teast one compound that

promqtes cholesteral excretion in a human patient. -Sﬁch .compounds include
cycloartenol esters of ferulic ‘acid {C,gH,;04), Variously referred to as ‘3-14- .

hydroxy-3-methoxyphenyl}-2-propanoic acid, 4hydro)£y-3-methochin’narn§c at:id_

-1




15 July 2005 WD 02/ 060272 PCT/ USOl / 02953 _10 or

3- met hoxy- 4- hydr oxy- ci nnami ¢ acid. Specific exanpl es of t hes dulgQopdunds
incl ude f ey dofosst €rs of -24-net hyl ene-cyl coartenol and cycl oartenol . The
edible oil, according to the invention, preferably attenbaVE¥U0HS: 5
accunul ation in and bl ood | evel of per oxi di zed |ipid--and ot her substrates,
such —as protein, carbohydrate and nuci® ¢ acid--call ed-peroxides, but also
called on analysis TBARS (thiobarbituric acid reactive substances) and

mal onal dehydeﬂg Rethexyripandrey-ginnamic adi BAﬁped(ﬁmnmwsd:fmseuhadsurfdhsk

factors. |10 Mefe pihELRb e 2afe AL &10kdeRE Oa‘{,'g%g@ §lengfast one compound

which limts the formation and accunul ation o simlar
per oxi dation adducts, in a human patient. According to the invention, the

edible oil also pr&.vbgtg@ m t@dpo,q,— t her derived from
the tocotrienol or tocopherol Iﬁ i K\ﬁ/\% J\%na%‘rif%'?s#ab' her 6T &Rt act i vity

to tissues, sﬁfaﬁ'"&%atl"ﬂé‘ ?ﬂdo'ﬂﬂ‘-’d W\?'@ﬁ ‘pesrridized fipidsandeatherssubsates, rsueinol  or
~tocopherol . - Anglprovh. Yealiobl@aabng nitiieid 848! tca‘ﬂgf p?rggg?y ?rt cr;ﬁecp |J1 Is

deri ved, fromthe 20 tocotrienol or tocopher edCiiPad in
detai | hereini™ WlT(ﬁ‘f‘ﬁséglﬂbPéb'F”ﬁc3°'€I'@F&t’%ﬁ-“@@ﬂem)ao@mphealdéhvae—hk@cot ri enol

| evel s in thecdmmatdofi.ed TBANREh éRdBbvAabulbl Gk f@lioRar di ovascul ar di sease.
The tocopherols, tocotrienols, sterols; steryl esters and cycloartenols 25

enpl oyed according to the invention are preferably derived from natural
sour ces,10 but canVeny sefdighiy)tné baible @ lpkavidet AfidE&Gne bbmPGd tlch fidits

parti cuI ar nor e ients can be synthetic or can be
derived f romqtggé‘())rumr LN 8??23‘?"“('“%"’?%’@%%95 e?h§iBilyinerqyidation adrugts: yn
preferably, t&hbumaweattenue oil is subst antl ally free of trans fatty acids.
"Substantially free" as used herein nmeans |ess than about 2%

(wei ght/weight).  Optinmally, the inventive oil includes no trans fatty
acids. 15 July 20@@SordiN® B2HE6BRIAIIACTAISAINE0ED 2B o Frbvidesl ditamin-E like

- 15 .- - activity, whether derived from the tocotrie‘hof-brtocdphe‘rol family, which confers
antioxidant activity to tissues, such as the Blood, which can be measured as

* ‘tocotrienol or tocopherol.

o And, very preferably, at least one compound in the oil is derived ffom the
- ZQ - tocotrienol or tocopherol family {as descnbed in detail herem} which results in

- glevated serum tocopherol or tocotrienol levéls in‘the blood 6f a human patient

at risk of cardiovascular diseasé.

- The tocopherols, tocotrienols, sterols; steryl esters ana cvcloa‘rtenélS
25 . employed according to the inventiah'are:breferablv-derived from natural sources,
but canalso be syntheticallv-:prédueéd 'if desired: -'ln—péftit":dlat ohe or moré of R
- the ingredients can be synthetlc or can be derived from a source other than the |

‘ vegetable oil base

30 . Very preferably_, the inventive oil is substantially free of trans fatty ‘acids.
' "Substantially free” as used herein means less than about 2% (weight/weight). |

* Optimally, the inventive oil includes no- trans fatty acids.




It has been discovered in clinical trials that the. optimal ratio of (i)
tocotrienols and/or tocopherols to (ii) free. sterols and/ ¢5Jgyep3d esters
to (iii) I nol s ranges fromabout 1:0.5:0.05 to 1:5:0.5, and very
pr ef er abl yc‘?{’gu%‘%%ﬁt 1:1:0.05. Thus, in a preferred enbodCH/0285Be ratio
of the foregoing 5 ingredients in the inventive oil falls within this
preferred range, and optimally is abouti12:1:0.05. The anount of

t ocopherols and tocotrienols adm nistered to a human patient preferably
ranges from about '5dat PeBoOdisapvered idasgiinicat trdls dhatathevebtymal hOo adfolilt . 10 to

-+ 200 ng/ dosage ib@bltnena.h%ndﬁmghé}glss&)%)@r? g@doi%_ragélx s‘ga?\%leers?ersl Itokgllr oart enol s

preferably ranges from about he ‘anou
preferably rang&Pefteppls isgs fremsahayt 280 5@ Qﬁe!o H&10-5. andavepy erfeem!ﬂﬂ:s

embodi ment, a dpeaEn: 1p@bBenfhuhsmaéjmé?ér§Jde£r§l§Ldﬁ1b {1 4180 Qaénolf L deg

t ocopherol s and tocotrienols, 400 mlligrans o stero S an esters :
and 20 15 Sir | IPgPdRRts "WBY"’(S'QV‘E ehénils w'thm wisguetersep mnds. 2ol Qmmaﬂr,rseferred
~ratd 0 of 1 ngresbogntq:0.06. about 1:1:0.05. The percentages of the various
ingredients in the inventive oil can vary within a wi de range, so |long as
the proportions of the ingredients are within-the stated ranges and the,

pati ent consunes Taetataﬁcalnt aﬁﬂwﬂphefolsearwtocbﬂﬁh&gla‘éfﬂ%nmﬂe}é@ B bhiemant at ed
ranges each daaé,nenZt refer nbodi nent, the edible oil accordi ng to
the i nvention 1% PV b"’g’f aﬁ'l"geso '?"‘ bRuh P 19 S9P 4PS Ret da. s @itpingtvebt an oi | or

a m xt ur d0of rabbuned toi 2O bigkfosagy bn.andhpadnram lof. strolYInY $r9f @bl y, the
contains the -

edible oil is ce bra e bran aqil-
hi ghest percen'tﬁ%%gg&'gfgraﬁlv Esan 'P%tbr"%%*"&?’ ET‘ns%O@dHQfE?‘t:r di"e et gbl e oil .
Total non- sap@mclbaraéstot;sarefetatbbrrangeemeeabo@?/a(sbtys 25ahgpér)day. appprarerra@t el y four

times nore th I used in.mar nufacture. 30 Crude
ri‘ce bran oil %Fnsbtogﬁ] ?‘grgbﬁ%%i% %‘érc'it fr admm tﬁ@@o??ﬂ” g PO &ht i on..

When the oil béerrqpﬁqobra@ﬁ tpsotaiamoker &O‘émtlftgresms of s:erolsearmlaménycwtas byd 20t i ve
| i pase @BzynMgy;i C gase.in free
tlrﬁraﬁﬁto'f ¥@ék?aﬂte%'s ﬁu&%ﬁegg%r?qsl 1 été pbe%)rﬁ nghr%d neng%

fatty acids. 'Even e rice1s st
shortly. aft e®f ApeYtiln}j0.G5: ckhefnergeptages of the various mgredrents in the inventive

oil can vary within a wide range, so long.as the proportions of the ingredients are
within the stated ranges and the. patient consumes. a total amount of each
p ' mgredrent w:thm the stated ranges each day
20 L | _
In a"preferred embodiment, the edible.._oi_!_.according.,tq the invention is a
E vegetable oil, in particular a refined rice bran oil or a mixture of refined rice bran E

oil and palm oil.

25 * Very preferably, the edible oil is a refined sice bran oil. Crude-A rice bran oil -
. ‘c,ontains the highest percentage of ..non-.saponifiables of any ‘commercial
vegetable orl Total non- saponrfrables often .exceed 4% (by weight),
. approxumately four trmes more . than .the -oils currently used in margarine
L manufacture
I .
o Crude rice bran otl is preferably refrned for use according to the invention.
: When the orlbeanng bran is separated from rice, a particularly active lipase
enzyme is ac_:twatea which causes a \_re_ry-.raptd' inq:rease in freé fatty 'acrds. “Even

. when the rice is stabilized by heat or chemicals shortly after milling, free fatty .




15 July 2005 WD 02/060272 PCT/US61/02953 -12 acid (FFA) levels of 5 to
10% are common; industrial rice bran oils may have FFA |evelgly@80hi gh as
30% There %Egermre, a seasonal variation in FFA levels. [ Wax

| evel s are a SO h and generally related to the tenper d@yusonezoshi ch t he
bran is extracted with solvent. Rice bran oil thus is anong the nost '
challenging 5 of oils to refine. Industkially, rice bran oil is processed
by chem cal refining. Palmoil, another useful source of tocotrienols,

al so has high ﬁﬁ’d\(FFaVEbéls bﬂlﬁﬂﬂlﬁ% B dBrimeH: tndh@ﬂrlglarﬁz%%rﬁn Au&ﬂ%%%%‘%ﬁwe when
* brui sed. FFAllg s Rh Ig], ranefromZ%to 5% nmrer ci al
production of parm as Meh g ”ﬁher‘l‘ef“-‘r afP#fions variatiangs EEA lavelsever ,

~such refining WBK WE‘» ﬂﬂf Qﬂdﬁ%Ma@w&ﬁadﬁy lelfbPld Me%r%éea%ri gtWNhtch the

t ocopherol/to lsen ct g %ﬂ? épl cal |

Deodori zer distillates opt: rﬁ? e &I %P%H!USf%mmmemoar@aaenm@her

concent r atS on, oftoylplttcedfhy lndhetrﬁ% trioe BRIAESIG) bIdéQéHeE'b%%lemsc‘éﬂ%Mﬁé d“” ng
esters :

~t-he- chemical -refining process,.the ferulic and fatty aci
sterols and 15 cycloartenols are ionized and |ost to the soap stock Free

sterols, and trit ®epeni arateslueéial {ayecd Gﬂfdceﬁ@h&)s AEEhSOhigPFRA IQeKAr | OUS
extents in botf. r _solvents, whereas_non-pol ar solvents
are selective Wt Q%e?ealsrﬁgg?%gaﬁﬁ a3 3Ry De YWienshyyiser. a%f%@"%ﬁ&f Palfyl i ¢

acids. These rafirenagifeosn &%etoa%uubwmntryerslamrchtibﬁof 610l st &Y gHysichin t he:

ester for@ t heys 5&@9‘4 |y C hal est er ol om the 20 mcelles in
the digestive t r"gﬁ r af e t%‘ggn%gl \%Lé% ﬁ%’)ff""};?og'a)% , Pipduss lawamdsed

qui ckl'y excr etd&?"a“r'ﬁHfs‘OWP@%0|ttmmtl¢nOEQMcemreﬁbnt mﬁctdﬂom @01 beopecover ed
from chem-cal lpgm. r QEb&B?QeJ Hﬁﬁ!lﬁ&og%’ainég rfroqul %‘i’rer}n!car fln]erdﬁsl %Ie O‘ﬂ Stgﬁ?%f_]l g:‘ Ly

depl eted of these useful ester processes
t ocopher ol an§oRSOHEHeE fupicly chitg 3%{)ctﬂ|cmr0bftomldmodelbwaeér dingrig theat es-

i nclude: proce&ﬁaﬁucswmnf& hroBes3 X G RYGH d extragtion from
hard san met h esterlgl cation estchl ?‘(E:)g?#t ﬁ# ?rg‘se ? 3t ‘§y) 2¢i ds and
di

nol ecul ar > di sfY ?%ﬁﬁ"&ﬁ areiqpzerbantpsl|tp #ha oon stack. Ereelsterbist dnegdtepepeesses, 30
t he ‘met hod ' of akelds RYEIOséHois) HeBbIubRRGVarkdus BxGARGS B&Jh?;‘z;%?ar@ﬂo?.op% alry or-

solvents, whereas non-polaf solvents are selective with respect to their esters

of fatty acids and ferufic acids. These molecules are structurally simitar to

cholesterol.” In the ester form they more readily displace cholesterol from. the
20 . micelles in the dlgestlve tract, but are themselves not absorbed or if absorbed, |

- quickly excreted B ' ' ' . S T

Thus, while a ‘tocotrienol-rich fraction can be recovered from chemically

reﬁned rice deodorizer distillate, it is substantially depleted of these useful esters.

25 .
- ~Known pracesses for prodiction of ‘tocopherol and tocotrienol-rich fractions
frerri"deédoriier distillates include processes such as ion ekchange,'saponificatioh
-~ and extraction from hard soap, methyl esterification, esterification of free fatty
acids and molecular distillation, and desterolization. In each of these processes
30 - the method of separatlon of tocotnenol rlch concentrates purposely or

' mc:dentally removes the naturai steryi esters of ferulates and cycloartenols

-

As. crude ricé bran osl ages, it has been observed that the free sterols

"'become esterified with free fatty acids. It has been discovered that thls process -



,mnlmzethelos of es

i-ncidentally renoves the natural steryl esters of ferulates and
.cycloartenols. As. crude rice bran oil ages, it has been d)ti)sdy\ZGdSthat t he

free sterol wdemain esterified with free fatty acids. 3@?@@@‘%}
di scovered that this process 15 July 2005 WO 02/ 060272 02953 13
can be accelerated by aging the oil at el evated t enperatures under vacuum

under mild conditions such that the freeisterols and free cycloartenols are
esterified and th tocogherols are not. Rogers, et al, J. Am Q1| Chem

Assoc., 70: No. a% e AG§Ycretad A 3anp the il ehRiRAted 2MREratyLes | Uk vaduE®. br an

.oils from5 di i.lftd!afrerﬁlld oBitid e LUt R tBat TMErEORIRAE Mb R Wdidar@abiS e of .
cycl oartenol s quantitated as oryzan s) ranged. between

. d- sterols (fé
11.5 ppm and 7 b‘?ﬁaaw TIF PPN At Bt FeeeBpft 2 ndt HiMs ARk Ghpms,
t ocotri enol comsm Tanged 1lset3mwzeﬁﬁvmﬁ&dmﬂ;ﬂ&%umc%rgmo,%rf,@,yer age of

500 ppm re n zanol s, and 60% of the tocotrienols are .
lost in C(I\)/ﬁventail?%na?ma"’f’ffaﬁﬁureésp ‘i?é'éeé'gof%C)‘"'T&sﬁb‘t‘ﬁlcﬁc'%?’?%‘etsla%P!i'ﬁ'bunts of

~t-he anti chol esswrad e:uamatauetilaverypandmrapigea pe@veen1a5ipRR ar@ord 7hdde, wiggiui red to

consune nore t mof The invention thus neets the
need fora new Qﬁlg\é%gie \/9?: "“’nger%t TORPENS EOBRY 'BRISIREIVPE N0l s,

steryl esters ﬂ@pwmdohfrfiﬁ’e)m smaT an ae«tragmeﬂswmpﬁrhe M&étwnmtof@m t he

t ! ryzano ocatrieno st i v tn ¢ wh ;
ot cased, sol by Ty T o deo e g€ el e Bl s eSS i ¢

decr easi n{Pt he ab’é’éﬁ"btelﬁen"‘@f anipentarof tbhcﬁne-stuﬂeamém!em geme:r admcn;tldme d nventive
met hod Degi ns. htlefiy 6504815, Fdafiffed¥oUinirhe fnofd thah'alkitogd of offef oy, S _devaxed

and degurmmed, and free sterols and triterpene al terlyf‘led W th
free fatty acids. The remaining free fatty acids are then removed under

condi tions that prﬁﬁaﬁ\)éﬁn&rh@:uﬁﬁie@{sl the ﬁged fF angw pPdcebOf ﬁﬁf &'e%

cycloartenols distillation or at mld pH using an a I ne rous
sodi um sili ca't"@ AHAN S Heliorotgenal istsrelsesters 5 &sepﬂtﬁnnVcﬁfexfftaeegm tﬂ?at the .

free fatts aci pledR aaHahE SRYAE bederttoara%estaétﬁnpqmtﬁé £t 8¢ steRNEhdelONS. Whi ch
sterols and cycloartenols to the soap

st ock.- Next, %S@O'P?ffgﬁ’?gﬁol'#?@}y indipiis yndeties Eﬂes?ff'FP‘a’t%f thgcomepupd i of rice
bran. or paI md)acl'easing saIktssbaition ot Btﬁta&@ﬁl@@éé‘tér@d in isopropanol and the

non-saponi fiable fraction is extracted wth hexane and wat-er
In general the inventive method begins. wath crude rice bran oil ("Oit A )
20 - which is-dewaxed and degummed, and free sterois. and. trlterpene alcohols . -
esterlfled with free-fatty_ac.:ds-. The remammg free fatty acids are then removed
under conditions that preserve the esterified. state of the sterols and'.
cycloartenols, by distillaticm or at. mild pH-using an alkaline hydrous sodium
SN ' silicate and small quantmes of petassium hydroxide so that the free fatty actds
25 are converted to soap. (sapomfned) at conditions which mmlmtze the toss of esters .
of sterols and cycloartenols to the soap stock. Next, a tocotrienol-rich deoc_ionzer
o dist'illate,._preferab_ly' of rice bran or palm oil, is substantialiy saponified in
- isopropanol.and the non-saponifiable fraction is extracted with hexane and water
to produce and extract {“Oit B"). Fmallv, appropriate portions of Oil A and Oil B
N 3_0 . .are mixed to form a product havnng the required concentration of tocopherols,

. tocotrienols, free sterols, steryl esters and cycloartenols. .

In contrast to products such as Benécol, . which™ incliide ~syiithetic -

ingredients requiring regulatory. approval, preferred embodiments of the edible oils

A |




to produce and extract ("Q1l B"). Finally, appropriate portions of Ol A .
and Q1 B 30 are m xed to, forma product having the requi i2dulg@n@®entrati on
of tocopher\gb% sgob@cotrienols, free sterols, steryl esters and.

cycl oarten In contrast to products such as Benecol, PSHYOWO?%E| ude
synt hetic |ngred|ents requiring regul atory approval, preferred enbodi nent s
of the edible oils 15 July 2005 WO 02/080272 PCT/ USO/02953 -14 according
to the present invention, such as refined rice bran oil, raise no

regul atory i ss8eROding & thmeyem% drvention. ceneh adsn refinpd algkecbran enily lraisgahost any |

- esters,  Whi CheegUatdrk RsBANGEQ! thed QatdiBly Joﬂ% Ecﬁtamédsr 2genM gth{ ae@% ghemi cal

processing wth attendant risks of trans fatty acr form
edi bl e oi s ac¥8ichi Hfike Beporsli 9a, aot feauire Avdrpgeriation ppd chernigal mgesamvarr ety

of food producivah att8Rddnt e ofWrdn3Gutty ab,mﬂt),@,{dtgp butter, margarine, ice |
cream and . { mayonnai se- chocol ate products; Iiquid such as soybean nil k

and rice nql k- and wat er-based dri nks such as wines and m neral waters. The

~i-nventi-ve 0i s arerhekQivhd Gie aswraabk@tﬁe%veﬁﬂ&mﬂe%do%b \Aﬁédﬂ-ﬁbg%neﬁhel I's to

formsoft gels. | ess 8 the particular formin the 1 nventive

oil is prepare f°?‘g%’° Atpynelgliagdvititout fipitatipgy peiter. argedine.der ream@nd hunan

pati-ent shoul dmﬁpdnham tdﬂbébi&tb&:rdicﬁj&%$q§6'fsucfr05§ HybahOMi ahPRNAINGAEN the
concentration ‘53 teb- nve oil .in the given for the total anount o_f

the food pr oduc E%sred Sp ﬁ‘ff By WEWE 2pd Mingragwaters.  Bheinvelive ol ate 1. 5
vary. Hig¥ly cajsmmtthblatfercbni:epmtuoambelaﬁm sedis trQQ;'rl’ﬁ,soWdeis beegarlidsgicst ered in
| oner total HQ’%@ 'gp% ml H‘%&)‘f or s L’ ks.. The invention is
further illustra By’ Che '} 1B vRYive of rﬁ‘frf"?f’ée%%ﬁ‘?rﬂ?‘@s".”a%rfﬁ?e 1

di scl oses a nedshioes nhgredtehe tor & pamnan ipetieraf shanidefal odiniretie @hgdsheet fa@h

i nventive oi | t ts of h t udi
i e pati Soee DerraBgor e boRlkn b GRERRR Sypri i e pirite T o

cont ai ni ng t heotagprapwitod tlvffomerqdwemrrsvenr@l, Iosencradsmatddlahj gtc., Ovill hiso
- proportigss whj a ho t he. invention.
aﬁh l-ﬁ%lily gtgncaﬁyg{%& %}Hs, Jsl.||o¥i a H‘ ggfs dvéjﬁ be é’ﬂ'“f s(.:tgreFI "}s'ﬁtfﬂeé Wi t h

Exanpl e 2 conpares mni stracron of v
t he i nventi ve 81 amgynipfhas djuted forms, such as dnnks

The mventlon is further illustrated by the following non-limiting examples
_ ' Example 1 discloses a method for the preparatron of an embodlment of the
- 20 inventive-oil. Exampies 2,3, 4and 5 compare the results- of human studtes in
~which patients recewed the ifventive oil-or 6ther preparations containing the
~ elements ‘of the inventive oils mdlvrdua!ly or ifi proportions whlch drffer‘.
 substantially : from those of the mventron Example 2 compares the
- administration of palm-derived tocotnenols with the iriventive oil. Example 3
', 25 - compares tice tocotrienols processed by another-method‘-wnh the inventive oil:
Example 4 compares a conventionally. processed rice oil with the inventive oil.
 Example 5 compares the performance of the inventive oil against two

- - “cemmercial margarines incorporating high levels of steérols and steryl esters.

30 © . - Ineach case, it is demonstrated that the desired changes in blood Irprd'
values are achieved only when the proportions of ‘the active components are’
accord:ng to the invention. It is shown that the iriventive oil is markedly :

- superlor -decreasing LDL levels: and umquely supenor in elevatmg HDL and ’

' =-d|m|nrshrng triglyceride values.

T




“from PQ Corporation, Val

25 conpares rice tocotrienols processed by another nethod with the
inventive oil. Exanple 4 conpares a conventionally process2dulyi26@ oil with
t he |nventrw00ﬂmhnz Exanpl e 5 conpares -the performance o&C@p i nventive oi
against two 'commercial margarines incorporating high | §u@?*§terols
and steryl esters. 30 In each case, it is denonstrated that the desired
changes in blood lipid values are achirdved only when the proportions of

t he active conpon ti_are according to the invention. It is shown that the
i nventive oil edly superior, decreasing LDL |evels and uniquely

- superior in el evati ng HOL and dim nishing trigl yceri de values. 15 July

2005 WO 02/06027%) QJ/ Sgi%§ﬁ933 15 ExanBIe 1 One hundred (100) grams
of rice oil ("Ol uar'e VIRGS ofEGRRLY éﬁd’aﬂe agelyzadndelvaxadderihe aci d
val ue of the oiﬂgummedeérmrtﬁe aeid valyie ADMe dilBé BaEmindd 6y AGARI heth QUL 3HaS 5%

sterols, s anq rtenol s as: Canpesterol 15% Sitosfterol 10
Carrpestanol All'scogfsms E‘C%tséerrgf stanols, pndicygleigigls #5: 5 Cycl oartenol 30

—24- met hyl ene- - cyel oartenﬁhmé@stemnd furth@% contains 1120 ppm of

t ocopherol s and tocotri egqo Sar °E8% as amma-tocotrienol. Gl Ais held
overni ght at noderate vacuum at 1251 C E that water generated during
esterfication is renovedCamdestirelr eacti on4driven to the right, -

accel erating the natural ﬁ%" B[ ocess |f15vvhi ch fatty acid esters of
sterol s and cycloartenols re formed. G I"°Ais then cooled to 50 C. 20 A

- mld, cadStic agent is @'m@d by conbihbng potassium hydroxi de and

al'kal i ne hydrous sodi um gidiifahg (Bri tes:gH b(r) NC, commercially avail able
Yey Forge, PA) a slurry, in the ratio of 1 part
24-methylene-

pot assi um
l A _ cycloartenol 40. .

and, furthe_'_r, contains 1120 ppm of tocopherols and tocotrienols, 58% as

_15 gamma-tocotrienol. -Qil A is held overnight at rﬁoderate vacuum at 125° C, so

that water generated during esterﬁcanon Is remaved and the reaction driven to

the right, accelerating the natural aging process in which fattv acid esters of

sterols and cycloartenols are formed. Oil A is then cooled to 50° C.

'_20 A mf!d causnc agent is prepared by combmmg potassium hydroxide and
alkalme hydrous sedium silicate {Britesorb® NC, commercnally available from PQ

. Corporation, Valley Forge, PA) in a slurry, in the ratio of 1 part potassium )
hydroxide to 4 parts Britesorb® to 6 parts of watér. ‘An amount of slurry equal
7 t0 5% stoichiometric excess-of the acid value previously m'éasdred is adde.:d. .to
25 the cooled Oil A above, and the mixture is stirred at 60° C for one hour, after

whlch the temperature is.increased to 80° C and the mixture filtered.

The refined oil is washed and dried, feaving a neutrat oil rich in sterol esters
and cycloartenol esters of feruitc acids, buit substantlally free of free fatty acuds

30 and free sterols

. Next,. a_-deodorizer,qdistillate from chemica! refining of rice bran oil is
.-obtained and analyzed.. The distillate is found to contain the foliding .

- ingredients:. .



hydroxide to 4 parts Britesorb to 6 parts of water. An anmount of slurry
equal to 5% stoichionetric excess of the acid val ue previ osiSlly20®asured is
added to 2%4@? cooled Ol A above, and the m xture is stirred at 60 C for
one hour, 902%hi ch the tenperature is increased to SBCEUSHENSRe ni xture
filtered. The refined oil is washed and dried, |eaving a neutral oil rich
in sterol esters and cycloartenol estess- ofrferulic aci ds, but '
substantially free of free fatty acids 30 and free sterols. Next, a
deodori zer distil [2:0% theapheoieandoatotriefdsiintgudfg:ri ce bran oil is obtai ned
- and anal yzed. The distillate is found to contain' the foll ow ng
ingredients:. 15 July 2005 WD 02/060272 PCT/US01/ 02953 16 2.0%

t ocopherol s and tocotnhemmhsmlincludbdyb a- tocopherol 0.5% V-tocopherol .
04% 5 .a-tocotrienol WoopNarboCcot i qu,[ 1.0% 8.0%sterols, total 2.0%
steryl esters 10 75. 28 9cer|des otal, including: free fatty acids

43. 5% nnﬁoglycerldeSGGOQQGmEﬂegcedeés 8.6%15 triglycerides 16.4% The

~-di-stribution of fatty as foll -C12::0 0.1 % (by weight) 20
C14:0.1.0 C16:0 27. "?‘gfgﬁ"l’b's g% 0 C18:1 39.0

8.0% sterols, totai

2.0% steryl esters

10 - 75.2% dglycerides, total, including: -
tree fatty acids 43.5%
monoglycerides 6.7% -

, 7 digiycerides ' 8.6% -
15 triglycerides 16.4%

* The distribution of fatty acids is as follows:

o C12:0 0.1% (by weight)
i 20 BETET _ C14:0 S 1.0 -
€16:0 - Y Y o S
s C16:1 : © 0.3 : . P
- €18:0 © S0 e
-~ | cigr 390
25 - . c182. . 270 .-
C20:0 0.8 ~
. €20:t 06
3 c2200 - 02"
30 c240 . 04

- Next, 50 gréms of the distillate i"sh”aiked’ with 5'volumes of isopropanol and -
the saponification caiculated from the analys:s above: usmg the AOAC method. -

" Then an amount of 80% potassium hydroxude at ' 150% of the calculated'



25 C18:2 27.0 C18.3 0.8 (C20:0 0.8 (C20:1 0.6 (C22:0 0.2 30 C24:0 0.4
Next, 50 grams of the distillate is mxed with 5 vol unmes of5 Jigppoaianol and
the saponi {} ' calculated fromthe anal ysis above using the AOAC
met-hod. T&%‘?l@ztédr?&;ﬁount of 80% pot assi um hydr oxi de at 15%%9'6?"1_’?43%’

cal cul ated 15 July 2005 WD 02/060272 PCT/USO /02953 17 stoichionetric

wei ght required to saponify all of the-gvyceride conponents is determ ned,
and is added slowy to the reaction m xture. The reaction m xture is held
in a water batdtoitiwom8@ic Wweighiosquiteddd Bpamity all dfove diviceridzocdmponbera is

Lo e ey A EHRCLEs Ml Ok B ReaBloREARE  FRE AlarOhiuEE O Vet T

exane. ase | s 'separa was an “Yhd t he
sem _-soI id rashedanta yatesdafh' tD'rI3CBh1)nLit®s_ e'oﬁ@,‘i‘ ﬂeet}d/\ialtoh:e'_dhe geelttheh Oi |
obtained abovGeuthified b kdtatida With 4BSiules of ReBRE b8 86 VbilnboGPRARY 0! S and
tocotrienols, and esters o cycloartenols and sterol's, but dep of ed of
free fatty aciays:niggndbe heliane phpge ixsepyflateciewiehed aatdridd: eed the exroitwiid 10 .
~Optionally, thessam sroQk G dam &hﬁ 4SLEr ekl zed by
precipitating fr eemspt, e_rgoi(g}”férﬁm rf@tq%réno ﬁﬁﬁﬁg&éﬁagﬂi&?ﬁ?%ﬁ%gbﬁ%nt rated
by - distill atirewitapy fefined gil sl enigheryin wSoateeoly prd thcotrienele.optdesstrrs ohnd
tocotrienol s r3a@asedit YA AR BRddIded AGRRNGAY) GdtROMdnBE degrge oOf

saponification of the reaction mxture. The ratio of tocotrienols and
t ocopher ol s t d"@ycardes 2whtsesstaS-ferulic and sterol esters can also be
adj usted by .t he degree of saponification. 20 The ratio of G|l Aand Ol. B

conbi ned can be v?)ri,ed to produce a re- proportioned oil ranq_i ncg in . .
concentration of CSUATEr Besedtigolidestiant RBPss heraedhbe desteogetds and. 25%
(wei ght / wei ghtpredifsieng Qﬁ.e-'fshﬁolk ®load matHaghitinGfe ¢ hehdOfukther Ancentrated by

distillation, prior to blending.

15 The yield of tocopherols and tocotrienols ranges between 45% and 75%,
debending upon the degrée of saponification of thé reaction mixture. The ratio
" of tocotrienols and tocopherols to cycioartenals and ferulic and sterot esters can

.also be adjusied by the degree of saponification.

20 : _Thé ratio of -Oil_ A and Qil.B combined can be varied to produce a re-
: r_préprorﬁoned oil ranging in_ cdncentration of tocopherols and tocotrienols between

7 abouf 0.5% and 25% (—we_ight__lwe.ight, based on the total weight of the oil). At '
- higher concentrations, the oil is suitable for encapsulation into soft gels as a
nutraceutical or therapeutic. Atlowerconcentrations, the oil canbe incorpo}ated
25 directly into f§0d products, such as margarine or mayonnaise. In each case, tbe
desired concentration is ,thai sufficient to provide between 50 - 500 mg/day {or,
alternatively, about 20 - 200 mglsg;ving} of tocotrienols/tocopherols to a pati_eni‘.

consuming the product.
-30 . Example 2 .
A test group was admihistered a paim' oil-derived tocotrienot-rich fraction

(TﬂFl,ipr-ocesséd in @ manner whicti depletes sterols, “steryl’ estef§ and

cycloartenols, in an amount of 160 - 240 mg three times per day for one year.




hi gher concentrations, the oil is suitable for encapsulation into soft gels
as a nutraceutical or therapeutic. At |lower concentrations5Jiipeoss | can be
incorpor’at‘e,g %’% g?hectly into food products, such as margarine or

nmayonnai se. ¥ case, the desired concentration is ROTAISOHeIH cient to
provi de between 50 - 500 ng/day (or, alternatively, about 20 -.200

ng/ serving) of tocotrienols/tocopherol.sigt.o a patient consum ng the

" product. 30 ...Exanple 2.. A test group was adm nistered a pal moil-derived
t ocotri enol - r Teded,rAcict elrprnésTﬁiF)nm-mcmssmbsi NTrk dRAGEWaMiHcrdasEepd et es

~ sterol s, sterﬂmﬁ1 s q | é rt)artenol s, . 1n an amount of 160 - 240 ny
three tines péer fRFoUEgIs, ree tmas pe{ day top ko adfanaY 5EtHL FPORRIBRUSO / 02953
t8 Toneo, A, Detetaﬁl LAmd’sc:ﬂaJ ¢ary.9- !\lulB$ 1295, 1998 dRsagmgwas thiacr eased to

240 ng of toc , day for t addi tional years.
Kooyenga, . .%&%ﬁ%ﬂ' iR& ﬁ@égg‘?@&e ra F?Y"cﬁﬁ‘l’er’e‘\p% wgs observefldeiitwi\o change
i n total 5chovesss.erldle, tektDyroop W@Ltmhcﬂdeameqreedd 2@rgrhr|h1s giey(aey iflenl givel s was

—0ob d f t d 2.4
oy of “ant AR B3hE B LR A8 B RS R et et

" tocotrienols toneeevearndhe pmodéia-yls irhproveh e 3096 decrédse ubl_DDd:hblbﬁbdﬁ d nproved:
a 20%.decreas n. t 0% ICTea3E ' | esterol and a
23% decr ease ﬁ%t lrn Fg’;ﬁgf P&gsﬂ\?\/%lgter@b%rérav/ejg gecre ebr'em%ceﬂ?%’ra"ﬁ?e 1.
Changes in bl s&vedpiSes Tableilng suppl ementation with pal mderived
tocotrlen;pl or the invention, rice bran tocotrienols wth
non-saponi fiables. ‘Data in ng/dl N = 50 subjects. 15 Lipid Baseline
(start) Year Table, 3¢ Changegrinplood. lipids dpringrstrrdesenitasivol wisk riabu-derived-  The

i nvention.  ChekewsitRsIok thet.mealm@?»%e%?a% t%a?&n&%@s w.tHPbrEeJIﬁfahgéLs%. é %,65 165 165

132" [ HDL. chol esterol. 40 40 40 48* .. TIrig 11 211
162* in mg/dl. N = 50 subjects. :
o 1.5'7" I I."ipfd ' - Baseline (starr} . Year1 Year 3 Year 4 -
- - _' ' '------«-Palm tocotnenol peraod ————— -— | The invention
Cholesterol, total | 239 " 239 239 206"
LDL cholesterol | =~ 165 165 166 | 132+
 HDL cholesterol | .~ .40 -} a0 - 40 48*
.20 . Tnglycendes ] 2r b 211 214 162+

*Data of years 3 and 4 differ sugmflcantly, p< 0.01.
‘Example 3 - R

g e ‘Teh mémbérs of the ‘Stﬁdy of Example 2 were switched to NuTriene®, a
- “tocotrienol-rich c"o‘ricent'rate" from rice oil manufactured by Eastman Chemical
Company, processed in a manner that depletes the oil of steryl esters and
cycloartenols The lowering of LDL cholesterol observed in Example 2 was
mamtamed but 25% of the increase in HDL cholesterol levels and 50% of ther

.30 ) decrease in tnglvcendes was lost. See Table 2.




*Data of years 3 and 4 differ significantly, p<0.0l1. Exanple 3 25 . Ten
menbers of the study of Exanple 2 were switched to NuTriengs Jaly 2005
t ocot ri enol whigshkesgncentrate fromrice oil manufactured b¥ East man Cheni cal
Conpany, processed in a manner that depletes the oil of &F&EU§R¥Eers and
cycloartenols. The lowering of LDL chol esterol observed in Exanple 2 was
mai nt ai ned, but 25% of the increase in-MBL: chol esterol |evels and. 50% of
the 30 decrease in triglycerides was-lost. See Table 2. 15 July 2005 WO
02/ 060272 PCT/ [A4%)¢7 §PeBars in plpod Ligids impsubstnyeslementsidonith tieghdntiom subj ect s
- suppl enent ed Witdbradi@®cbiieBit bADaon-$dpbRifitIaN ot I@@ﬂte'ﬁé@%@l@eé\ggar 4 and
‘non- saponi fi ab e% or NuTri en%err), bet ween years 4 and . ta as ng/dl.
N = 10. 5 Lipi & Y83PsPHEnd)=Véar 5 (end) Cholesterol, total 206 205 LDL
chol esterol 132 127 HDL chol esterol 48 46 Triglycerides 162 187 _ 10
Exanpl e @—Patient-s—were—admini-st ~nmergarine prepared froma physically
refited |rice oiltigich in sterols, ehesydnopst ersjand Cygdpsldspois (1.5
~grams.to al per day] —I5 pUTTpoOr T tocotrienot$—(2-5—rg—per—day)—No
change i h*BP'EREO IHPY val ues!was obsePQ8d. Vestsirate, J. 285, et at -
Eur opeanf gpy. Eldidirerblut t.. 52:° B34-343, 1998. See Table 3.. 1‘£§bl e 3. Percent
change i +prt . -+ : fnistered —20 sterol and
st anol egt@k shelestlerpocot ri enols from aaghysical lylrefined rage bran oil

conpar ed| y. th t.geosse obtarnedfwth The_LNVentive or i Crprd_Rcebram oii
The inveqﬂ.%(g___ S hol esterol! tatal -1%4 -14 25 | DI _chol edférol --1.5 -20

10
Example 4
Patients were administered a margarine prepared from a physicaliy refined
rice oil rich in sterols, steryl esters and cycloartenois (1.5 grams total per day}
~1h -but.poor in tocotrienols (2.5 mg-per dayl. No change in blobd lipid values was
s observed. Weststrate, J. A, et al 'Eu"r.op-éan J. Clin. Nutr. 52: 334-343, 1998.
-+ See Table 3.. ' | |
_ Table 3 Percént_' change in blood iipid components in 'ba‘ii'ent",s'a_dﬁnisterled
20 stero! and stanol esters and tocotrienols from a physicélly: refined r:ice bran o;if
cbmbared with thoée 6bfained with the invénﬁve oinl. . -
R Lipid ' " Ricebranoit* . | The -}'gvenrion e
) 7 Cholesteral, tofal" _ . o =11 ~14'
25 |LDLcholestersl -~ | 15 | 20
- HDL.cHolesterol _ : -1.3 +20
LOLMDL cholesterol | .03 28

- *18 gfdm 30 'g" oil providing 2.5 mg/d tocotrienols. e As désbﬁ_bed above.



HDL chol esterol -1.3 +20 LDL/HDL chol esterol -0.3 -28 "1.5 g/din 30 g

oil providing 2.5 ng/d tocotrienols. "" As described above151bly 200y 2005
WO 02/ 0602 2060572 PCT/.USQ / 02953 [ -20- Exanple 5 The patients of Exanple
4 were switohSdo? margarine preparations containing ei PREUSHI299| esters
(Benecol) or steryl esters. Bothgroups received 5 nmargarine containing
approximately 3 grans per day of the staped esters. Decreases of LDL

chol esterol concentrations between 8% and 13% were observed, but'. _

- significant clfaamele 8 n HDL chol esterol or trigl ycerides were found. This
- study confirms the findings of other studies of sitostanol esters but
reported significant depletion of plasnma antioxidants: Mettinen, T. A et
at New 10 Engl. JTMWacha®8dts df3B&niBd 2 wepd Switdbed st rr@z—irganné prépar:[atiactnsath Eur.
J din. Nuir. 4 ble. 4. Table er cent a change
in bl ood Lipi ggﬁti%'rrlu%}té}fhgntgvg né%%ﬁarrﬁ s%té E?c %{tsé FY eI Bg?’a%%lfpség‘teé‘%

wi th thos@ obtmargasitevgartteining spprosimatele Digrams et idpy ot Shel’syéte@%&l’rss* St enol
~esters*" The | v " S o 3 LDL

chol esterol - f‘% t‘{éﬁ&és Sf 2t ?hogﬁ%k'gséogr gﬁuat'{o% adetwgen a ‘6 1%34,? g‘?’ff&erl des
n.s. n.-s. - 23"’1%!)[9%9@ eﬁ@rgmfu:mt chiange® H@lStceﬁlyiate@Sbetrtglycen@%dmere 30 g
(015 010/ d teamr TRRGkSey SRR R38R ofolbihild éostgst%& est%rsgga{ d
tocotrienols. As described above. Concl usi on eﬁ1 Yor

denonstrat e t FERCIEf Siopdisentsiepistion ﬂfe‘"%ﬁ'ﬂ? angigxigpnts tshe@queﬁo% sa’ttablﬂﬂpher ol.s;
steryl esoerSEnjlr OMe 33N11308284 2CYSIH WS AAC U i, Mr. J Eiid, *}@tg.l nyen ion
nodul at e bl oog ‘ig values in an optimally therapeut I C manner

results in Ex ﬁp#i 43h b9 nhage T?Fée édm nistration of tocotrienols aI one

does
‘T‘abl_e'4. Percentage change in blood lipids in patients administered sterol and
- stanol esters compared with those obtained with the inventive oil.
15
-L‘&nid’“ _- Stefyl eeters* B Stanol eeters_" The ineentive oifl* 'y

Cholesterol, total Rl -8.3 | 23 B -14 N
LDL cholesterot . | - -13 ' -13 1 -20 -

o j HOL cholesterol o n.s. . ,‘ n.s. i - | _' +20

.20 | Triglycerides = - | . . ns. 1 s . -23

LDL/HDL chol.. 14 - 12 .28 |

*Steryl esters 3 gld in 30 g oil; 0 mg/d tocotneno|s . Stanol esters: 3 gdin '

30 g-oil; O mg!d tocotrlenels. =++ As described above.
"2 B Conclusion

~The foregomg data demonstrate that the control of the amo- ~ts of
tocotnenolsltocopherols steryl esters free sterols and cvcloartenois ac rdmg :
. to the lnventuon modulate hlood I:p:d values in an optnmal!v therapeutlc manner,
l30 - The results_. in Exampie 2 show that the administration of tocotrienols alone does
| not affect blood lipid values. Example 2 further demonstrates that admihist'ration. ‘
of an edible oil eccording to ‘the invention lowers total t-:v‘h.dieete‘rol,'" LDt

choiesterol, and triglycerides, while increa_sin_g_ H_D,C chotesterol. . Example 3 -

conpar ed |



not affect blood l'ipid values. Exanple 2 further denonstrates that

adm nistration of an edible oil according to the invention5lowe085t ot al
chol est er olwolebbsozghol esterol, and triglycerides, while increasing HDL

chol esterol Exanple 3 15 July 2005 WD 021060272 PCT/ USCP¢ 98842953 71
denonstrates that a rice-derived tocotrienol concentrate depleted in steryl
esters and cycl oartenol S i s i neffecti v&li-n increasing HDL | evel s or

decr easi ng tr‘ljeqm 1 e 4 shows that a physically refined rice
oi | poor in toco 8W8It'§ata§'°f’ HEWE@&??W@"%H?BCE}@%?@'%EE%émsvlPﬂats

- admi ni strati onanaf csblemé:snlé :andefsdcﬁwl in€McRASInY! HDOULVEOGRT §LLORIS does not
result in. Chanﬂ%ﬁ/c}arpd HDL _or ‘41% ceride values. The decreases. In serum
total -chol ester SLDFXATRF &% W Hthp RiwgCaly resined aise soilagertninst er ed
the oi.l accor dioagtrienols Isenefinceng, 8 Exa@pRETHVWANNG SdnihBBatiohloflgsbis! €SUl t'S

achi eve bw dr t crease in HDL chol esterol |evels of 20% and
t he decregsse :J%dt%}?'rdfg%tgﬁ ggo‘gfm%!if%‘?sedﬁ%ﬁ?‘? Cigedlr i changas 1 ERAtor

-\t ki ns, T. ettriglycer@ewiashennent al- Nutr. Interactions 3:8 - 18, 1999. The
total cholesterol (TC)/HDL chol esterol ratio has been found to be a
superior measure of risk. of coronary heart disease conpared with either
t ot al chol est er ol Ibe dePeases. i@h&!bresotercﬂold's,earellamdabura:aoledtarot dvhidvea sl ngham

study, the ei %ﬁ:e&’t@%ﬁnwlnrluéﬁ‘énlehhﬁé)g#s o'r<9§ a0 %&ﬁioﬁr? Q-?rg Icgugw%%t ;t?:e' o

|ncreased 10 tines in with nen
with-t he 'R ghdept iegtlisashies hbérvarthe@nv eThaincieage uhmm,smaorekﬂadal f3els 0443 450,

1995. On aver a@®, dnhothé Gddidast at it istered the oi
according to é{)eol nvent i on décreetlsge’‘&'ﬂaﬂggJ EA) % ar% p@ 'cf"Sﬁ 6'gﬁ'ff§m The

pot ent i al i mpact2@®inst hreetiahy Ertiegmerspl Nl!tb Iﬂﬁﬁiﬂ@msw& PeIL1999. Herel total i s

sel f- evi dent. chofbitbicy (OMDLOIITRRI WAL RSN FoukBE ne8 LsealliGERaRe | N TC HDL
ratios report tthe clinical trial with the 1 nventive ol Ty W ce

likely to Ii vé’(;I "B'%ﬁ}o‘r‘ﬁi"t'ﬁ‘i‘é heafb digease sompaged Wwiggeitfiee tdtgjrebglestarp! exbBipl es ar e
for illudbratictelentropesasaom. n trafthntiRAgHiRt sthé\/ Wel H{‘@Xarlllkéﬁht)oé %ﬁoéCOpe of
applicants' igvention which is identified by sfal ns . appended bel ow. 15
pp
- July 2005 - or coronary. heart disease increased 10 tumes |n rnen with the lowest TC/HDL
* -ratios compared with men w:th the highest ratios. Kunosnan B. et al L J Invest
L | Med 43.- 443-450, 1995. On average, the TC/HDL ratio of patients
" administered the oil according to the invention decreased by 28% from '5.97 to
20 4.29." The potential impact of the inventive oil to improve the public health is -
sel,:f-:qviden;.;:A fifty-year-old man who achieves the 28% reduction in TC/HDL -
ratios reported in the clinical trial with the inventive oil is twice as Iikely!to live

beyond the age of 75 years.

25 R The foregoing exampies are for.illustrative purposes only, ‘-and do not in any
way hmlt the scope of applscants invention whsch is identified by the claims -

' _appended below.




ratio of (ii):(iii) ranges from 1:

-22 CLAIMS 1. An edible oil conprising i)' about 10 to 30% of t ocopherol s,
tocotrienols or conbinations thereof, ii) about 2 to -20% tf Jily 2805t er ol s;

. 1i1) about 2 to 20% 5 of sterol estergb; iv) about 0.1 to 1.0% of

cycloartenols; and, v) about 7 to 185 of sat urat ed fats, .wherein all
percentages are weight/weight. 2. The edible oil of claim1l conprising
about 70 C&AH#% of total fats. 10 3. The edible oil of claim1 conprising
| ess than 2% trans fatty acids. } 4. The edible oil of claim21 conprising
about 20 to 60% of non-saponifiable conponents. 15 5. The edible oil of -

- claim 1 which P8 ediblegbeemprsing i) abputaPrioBoiteeof docopbgmisalivastrieniplssor 6. The

edible ol of ehibiffhontfihdbof, f) AbdfDIBYMA LEFePLBRICY) andll 710 204 edi bl e
oil of _claiml which is a mxture of a rice bran ol nd a palmoil. 8. A
f ood ptoduct cehpeioleplgrs; ke abput Bfl tol BP¥n o cygloargnalsdiapde vioalout @ntor i si ng

about 20 to 60%9qfor8anrAaPRR %amsr?an—‘egfeeﬁ\sg%éarelw%ggrh%/a{e%mon-Saponi fiable

conponents conprising (1) at leastone tocot¥ieno copherol, (ii) at

-l-east ‘one free sterol or sterol ester, and (iii) at |east one

cycloartepol , YhergbR dilechAl it.%oﬁ?x'riéi'h%é(}b&t)?ortg%?%sofgétg{;@aﬂsi0- °to 1:5.0, the
0.01 to 1:0.1 and the ratio of (i):(iil)
ranges from 1:0.05to 1:0.5. 30 10. The oil of claim9 wherein said ratio

is abgut 31 0TRSedibik-oil Bt BB P CoRbrisiRK 1d3d 1dh ?ﬂ&:‘afmgl’%‘h}y%%mf olem c edible

oil conprising the steps of ‘a) providing an edib and .b) adjusting
the content of tocopherols, 35 tocotrienols, free sterols, sterol esters

~and cycl ogrt enphs c@ibleSai & IS li)|c%nﬁairi5in%§ﬁ§ht %ﬂ?‘ﬂ_&c 60 L& Q- Lhiges about

(i) 10 to 30% of tocopherols, tocotrie i nati1ons thereof, (ii)
about 2 to 2096UPPNEBE- sterols; (iii) about 2 to' 15 July 2005 -23- 20%

of sterol esters; (iv) about 0.1 to 1.0%of cycloartenols, wherein all

5 & The edible oil of claim 1 which is a vegetable oil or a mixture of vegetable
oils. '
6. The edible oil of claim 1 which is a refined rice bran oil.
20 7 The edible oil of claim 1 which is a mixture of a rice bran oil and a palm oil. -
/8 A food product comprising the oil of claim. 1.
) 9. An edible oil comprising about 20 to 60% of non—saponifiéble_ components,
RS 25 said non-saponifiable components comprising (i) at least one tocotrienof or

tocopherol, (i) at least one free sterol or sterol ester, and (iii) at least one .
cycloartenol, wherein the ratio of (i):(if) ranges from 1:0.5 to 1:5.0, the ratio
~ of (ii):(iii) ranges f_r_om'r_‘I:0.0‘I t6 1:0.1 and the ratio. of (i):(iii) ranges from

1:0.05 to 1:0.5.
30 o |
. 10.  The oil of claim 9 wherein said ratio is about 1:1:0.05.
11. A method of ma_king,‘ an '-anti-ChoIes_terolémic edible oil bcimpriéi'ng- the steps
of a) providing an edible oil, and b) adjusting the Co‘r)t'erjt' of tocopherols,
3% tocotrienols, free stero{s,'sferol- esters and cyc!bal"t'eho_ls.‘ of.,se_iid;‘-édible oil, .

such that said oil compfises about (i) 10 to 30% o'f-rtocbpherois, tocotrienols
or combinations thereof, (ii) about 2 to 20% of free sterols; (iif) about 2 to™




per cent ages ar e wei ght/weight. 12. The method of claim 11 wherein in step
a) said edible oil includes at |east 5 one saturated fat, 1addy2005tep b)

~the content of saturated fat of said gdible oil is adjusted such that said
edi bl e oil conprises about 7 to 19% 6~ saturated fat. 13. The net hod of
claim1l wherein after step a) said edible oil is substantially 10 free of

trans fatty aci8% ofigeroheptersidly) @bowtalil g b0 edidyrleadenols, ovhareidwti ng t ot al

serum chol est epglceafifes S wdlyhideigiiol esterol and raising serum HDL
.cholesterol in a human patiéent, Conprising the steps of. 15 (a) providing
~an edible oil conprising (i) at |east one of a tocotrienol and a .

t ocopher olyp, (i rr}\ei?ﬁeﬂh&ﬁéﬁclémﬁwfuhéreir{ ﬁ%téé]sf Sig éﬁﬂleaou%ﬁlhgés gSkgLy and

(iii) a cycloartenol; and (b) justin e conposition of said edible oil
such that the PBESatutted fat)arng m)st¢nah)g@§ cenignt c_zf YlBateg fat of id edibler ati o of

(ii):z(iii) r anﬁﬁﬁs fardj?ﬁ'tedZQUé'h %a@%a‘icp egjrbﬂy &il ad?:ﬂ'»p‘i’lpal a %QPTO&) fdoh d 11)

ranges from 1:0. . The nethod o whereln said edible
—oil al so reducéétuf%%dmood tr| glyceride level in a hunan patient. 2516. A
nmet hod of making a food product for reducing total serumchol esterol and.
serum LDL chol esterol and raising serum HDL chol esterol in a human

patient, donpril8empthadeofclaipst lorheseio\arier Aigpiah said didiile obis| substaptialym 14 and
|ncorp@rat| Ng faé df PsHsih®y Aids.i nto a food product. 30 17. The nethod of
claim 14 wherein said oil reduces total serumcholesterol in. said human
patient by about 5 to 25% 18. The nethod of claim 14 wherein said oil

reduces sequm hDhetﬁB@b?ﬁﬂaﬁfn@'ad éHlb!éQii!%hf‘éﬁﬁﬁn@%tél%urﬁychﬁgg%tol5=1hH0 25% 35

19. The nethod of claim 14 wherein said reduces serum H ol est er ol
in said humanSH4E bRt dhglesissoh and raigng emsum 31Dl |cholgeigso! in 2 haganThe net hod

of claim 14 whgsiing Cgﬁllipﬂsiﬁé khé’ﬁé&@&: the ratio of HDL to total
15 (a) providing an edible oil comprising (i) at least one of a tocotrienol and
a tocopherol, (i} at least one of a free sterol and a steryl ester, and
_ (iii} a cycloartenol; and
{b) adjusting the composition of said edible oil such that the ratio of
_ (i):(ii) ranges from 1:0.5 to 1:5.0, the ratio of (ji)(iii) ranges from
20 ' 1:0.01 to 1:0.1 and the ratio of (i):(iif) ranges from 1:0.05 to 1:0.5.

15. The_ method of claim 14 wherein said édible oil also reduces the blood
triglyceride level in a human patient. '

b 25. 16. A method of making a food product for reducing total serum cholesterol and
- serum- LDL cholesterol and raising serum HDL cholesterol in. a human
patient, compris’ing the steps of providing the edible oil of claim 14 .and -
' incorporating said edible oil into-a food product.

30 17. The method of claim 14 wherein said oil reduces total serum cholesterol in -
said human patient by about 5 to 25%. |

18, The method of clalm 14 wherem said oil reduces Serum E_DL cholesterol in
said human patient by about 5 to 25%. ' '

35 , . ) L
' ~19..  The methed of claim 14 wherein said oil reduces serum HDL cholesterot in .

Sald human patient by about 10 to 30%




. as TBARS, in said human patient by at%glut 10%to 4 60% :22. The nethod of
claim14 wherein said oil raises the Serum|evel of 10 tocopherol or
tocotrienol in said human patient by 20%to 110% 23. A nethod of making an
edible oil for decreasing total blood cholesterol in a human patient,
compri si Ngol Ne ThbGRENGA of i PAYHELAIA o %Q]L,set t.s%mbé't&%téﬂ) at
least one of a tocotrienol and 15 a tocop ero || l'east one of a
. free sterol anghelestewl in saidbwpan aaiwnt(rﬁamua))oat W@I%%tenol and (b)
adj usting the conposition of said edible oil such that the rati o of
(|) (ii) ranges from1:0.5 to 1:5.0, the ratio of (ii):(iii) ranges from

0. 015t 0 24: 0. Tharaethpé of gaip b4 wheyeit ispid) ot dagfessds the seromOBveloof1: 0. 5. 20
24 The et hod p@f,xffed] meggu @@%efghﬁlqsgt Jase] NN t 0,0e conpound
t hat decreases cr?())( |'est er ol rsynt hesi's |ln sgl g&ﬁungnﬁﬁgtb?eﬁ&ﬁjgﬁ@he nmet hod
—of claim 23 whBP%in said oil conprises at |east one conpound 25 that
i ncreases chol esterol excretion from said human patient. 26. The method of
claim 23 wherein the ratio of ingredients & (tii) of said mxture
ef f ecti veldy- dedpeawethoghef amr}ﬂg ivérerein yeaich el saisgd tht et dowd! sofof
chol egger ol by iqohKEBNoMmadiseHol ANGidhiRar PsieRPGLS0% 81 fgegr eti on of - 30
chol esterol from Eald human patlentI 27. %ir?e od of ﬁ?:%ng ‘an oil for
decreasing total blood cholesterol in a human patient, corrprl 5| ng t he
steps of: 26a) RrRYhdd 0frRRing Igh; ed?d?@o@far(j@zregg ¢ Wehiflodd Gho ofi3fr8)
t ocopherol's, tocotrienols, ree stero stero esters an cycloartenols
'such. that said aman@awiwr(sm tadsigps 9D to 30% of t ocopherol s,
tocotrienol s °la) CONBIRfinP AP edibig’c ﬁ%f)mpﬁ%lh% PRt an&éﬂyka(eo?r@ﬂé and25 to 20%

of free sterols; (ii1) about 2 to 20% ero esters about
15 a tocopherol, (ii) at least one of a free sterol and a steryl ester, and

(iii} a cycloartenol; and '
(b) adjusting the composition -of said edible oil such that the ratio of
' (i):(ii) ranges from 1:0.5 to 1:5.0, the ratio of (ii)iii) ranges from
1:0.01 to 1:0.1 and the ratio of (i):(jii) ranges from 1:0.05 to 1:0.5.

20
24. . The method of claim 23 wherein said oil comprises at least one compound
that decreases cholesterol synthesis in said human patient.
25.  The method of claim 23 wherein said oil comprises at least one compound
V25 _ that increases cholesterol excretion from said human patient.
26.  The method of claim 23 wherein the ratio of ingredients (i) - (i} of said
 mixture effectively deCreasés-the absorption, synthesis and blood levels of
| ‘chole'steroll by a human patient and also increases the excretion of
30 cholesterol from said human patient.
27.. A 'method of making an oil for decreasing total blood cholesterol in a human
 patient, comprising the steps of:
(a)  providing an oil; and- '
35 - (b) o adjusting the content of tocopherols, tocotrienols, free :-;ter@ls,..ste[ol _

esters and cycloartenols, such that said oil comprises (i) about 10 to

30% of tocdphe?ols, tocotrienols or combinations thereof; (if) about 2*.

chol esterol in said human pati ent from about 10 to 30% 5 21. The method of
claim 14 wherein said oil decreases the serumlevel of pernddulges)s neasured




0.1 to 1.0%of cycloartenols, wherein all percentages are weight/weight. 5
28. The method of claim27 wherein the oil is a refined riddJbiy@906il. 29. -
- The met hod of claim 27 wherein the oiJ_ is a mxture of rice bran oil and a
pal moil. 10 30. The nethod of clai M?27 wherein the oil includes at |east
one saturated fat, and further conprising the step, of adjusting the
conposi tion such thé 2@%@f free mtesris; (o) albeut @ria k6% éfaterof esdersdiiaboits about 7
to 19% of saturatedgfaty, o 2 idgoil is
substantially free of1 trans /1?ame &Fs Eﬂg%(?%s%@é% Zju""ﬁﬁfcghﬁgéé‘ gl ng an oil

- for decreasing tot aweisihgfoeigbhol ester ol in a human patient, conprising the
‘step of: (a) providing an oil; and 20 (b) adjusting the conposition of said
oil such that it. conprises (i) at least. one tocotrienol or tocopherol;
(ii) ab | @&st &he riatkes eficlgim|27ovherejn deodil isotrefinedaive bran o). at | east one
cycloartenol. 33. The nmethod of claim32 wherein the oil is arefined rice
bran oil. 25 34. The nmethod of claim 32 wherein the oil is a mxture of
~ri-ce bran28i | - dRe metheshphelaim 27 gbereim thenait is cdmofture| ddirive pambibped @ t he oi |
includes at |eggf, gpe saturated fat, 30 and further conprising the step of
adjusting the conposition such that the content of saturated fat of said
edible oil is about 7 to 19% of saturated fat. 36. The nmethod of claim 32
wher eijip sgpd e | f pds. 35 15
Sy 20520 26 1O MR of iR AT Enfing b ik RueB ot 1688 Bpe LALISEERLTE: , 00 g
bl-ood | evel of 2n¢Rsthes cepplising the sieprahadiastingribe @nmppﬂmreamésthahmeexcr etion
of chol esterol corftéﬂ@@é‘lhgﬂtgﬂ"fé?af% bl?i@taboﬁtlhfto% oDbPsRihictIgPr 1 sing: (1) at

| east one of a tocotrienol . and toco

) 31. The method of claim 27 wherein said oil is substantially free of trans fatty
15 acids.

32. A method of making an oil for decreasing total blood cholesterol in a human
patient, comprising the step of: '
(a) providing an oil; and _
20 (b) a‘djuSting the composition of said oil such that it. comprises (i) at
least. one tocotrienol or tocopherol; (i) at least one free sterol or

~ sterol ester; and (iii} at least one cycloartenol.

33. The method of claim 32 wherein the oil is a refined rice bran oil.

25
. 34. The method of claim 32 ‘wherein the oil is a mixture of rice bran oil and a
palm oil. - '
- 35. The method of claim 32 wherein the oil includes at least one saturated fat,
- 30 and further comprising the step of adjusting the composition such that the

content of saturated fat of said edible oil is about 7 to 19% of saturated fat.

36. . The method of claim 32 wherem sald edible oil is substantna!ly free of trans
fatty ac;ds '



5 (ii) at least one of a free sterol and a steryl ester; and (iii) a
cycloartenol, wherein the ratio of (i):(ii) ranges from 1: 58uly@0a55. 0,
.the ratio of (ii):(iii) ranges from11:0.01 to 1:0.1 and the ratio of
(i):(iii) ranges from1:0.05 to 1:028- 10 38. The edible oil of claim 37
whi ch conprises at | east one conpound that reduces chol esterol absorption
in sai d hddan patedidle.oil3that Térhuceslithé esyoihkesief abdaption3Zndviileadd Eeelpof ses at

pat ent 15 a0cHelpebighby pORAHERo P s oeae e BETeTor Y RIS "one
- conpound that fromcaEblsesarcpaiiest ther ediblexd cetnpdsing:r om sai d hunan patient. 41.

The edi ble oil ;of clai ] [ tially free of trans fatty
acids. 20 42. (tjl)'he é@ll?%%tg)z(%;g?ldg%ocrfeé‘?%g%f?g%c?%éréttenuat es the blood |evel
of perdxides. 43. ThHeasiiobkef aiffeesterallzmidra S2ryivbsternapd ovi des at | east one
conmpound in thg.oil _. i_m . f or. i.0N 1lat,ian. @f TBARS in
25 hyperchol esﬁ I<'a)r ol 3#& Q%ﬁéﬁgﬁh&ﬁt@&es&r%? t’%ﬁ@ﬁ?@f@"% b'%otf) OICH‘? 'g’i m 37

whi ch provides incrtegatic bEipfiiy rafgasdomp e @l toot:0.1tanddbe rativodf (Bftiy oxi dant :
activity to the blo f ssues, of human subjects. 30 45. The
edible oil of claim e%ﬂ?fg‘ﬁ‘@.ﬁé}fﬂ?’?gm | y decreases the blood | evel of

‘total cholesterol, LDL cholesterol and triglyceride/HDL cholesterol in a

hyper ¢hol gst er i 5lo]] - Wi e i ess of
5B 0Ty 581 © The Pyl U cRlR 8- righ' SainotisaS Sy i SREN Ml BeFETS7 Wi ch
significantly redvucensedestdrel diisopdoh évedid biimahipatieiiol est erol , expressed as
the ratio of blood HDL chol esterol/total cholesterol, in

hyper chol esterol em ¢ subjects. 5 47. The edible oil of claim37 which
| ower s t hd9.bl oblke ledibid oibfof piiroXx37debich comprises at least one compound that

reduces cholesterol synthesis by said human patient.

15 ‘
40. The edible oil of claim 37 which comprises at least one compound that
increases cholesterol excretion from said human patient.
41.  The edible oil of claim 37 which is substantially free of trans fatty acids.
20 .
42.  The edible oil of claim 37 which attenuates the blood level of peroxides.
43. = The edible oil of claim 37 which provides at least one compound in the oil
that flimits the formation and accumulation of TBARS in
S 25 hypercholesterolemic human subjects. '
.44, The edible oil of claim 37 which provides increased levels of tocopherol or
| tocotrienol antioxid'an't. activity fo the blood, and other tissues, of human
subjects. '
30

45.  The edible oil of claim 37 which significantly decreases the blood level of
t_otai cholesterol, LDL cholesterol ahd triglyceride/HDL. cholesterol-in a
-hypercholester,olemic'human subject, with “blood cholest_erOI in excess of
5.6 pmol/L. | | "



nmeasured as TBARS, in hyperchol'esterol em c subjects. if 48. The edible oil
of claim 37 which significantly raises the blood | evel of 1¥Utiqeoos E
-activity in hyperchol esterol em c hurT?? subj ects. 10 49. A food product .
conprising an edible oil that reducés’'the synthesis, absorption and bl ood
| evel of cholesterol by a human patient and increases the excretion of
chol est er#f. frbm edible diuafacapaty evitichwhigniicantly lvecreatids the dildod lewmipi ses: 15
i) at least o oty i one of a
1£r)ee sterol ﬂggoés?to %rs {ﬁ%‘ g'%?‘g%dn%g?ﬁhlgi ';aﬁ‘glo"gﬁ‘? oaﬁdel"ngr]?lgév\ﬁ}eoﬁg&él the ratio
cof (i):(ii) raﬂ'gwter@bmrw:aercboteeteml@n@,subieh@. ratio of (ii):(iii) ranges
from1:0.01 to 1:0.1 and the ratio of (i):(iii) ranges from1:0.05 to
1:0.5. 20 50. The food product of claim49 which is selected fromthe group
consi $t i nf-of Thruedible oteafgelaim@7 whish dpwens tedbinay daveli feperdsidesthe f ood

duct of cl 25 K. The food product
81[ Oc:];l m0490vmar:nc ét?%d,\gag ?lééﬁgdﬁ] @@8&%@%&& %lrégglecs of claim49 which is

—-selected fromthe group consisting of mlk, soybean mlk and rice mlk. 30

54. The f00d pridughicobi Q:’fadléﬂnd'?ect eg}b sighifiia %lsé%aﬁ%dbfg%qgvel%? The food

product of clalm49 which is se fromt group consistrng of w nes
and m neral watit@min E3stEg.in Mijeerepietterolsimic biman aikieds. which is a vegetabl e

oil. o mxture of vegetable oils. - ------ - ---- 15 July 2005 -28

49, A food product comprising an edible oil that reduces the synthesis,
| absorption and blood level of cholesterol by a2 human patient and increases
the excretion of cholesterol from said human patient wherein the edible oil
comprises;
15 (i at least one of a tocotrienol and a tocopherol,
(i) at least one of a free sterol and a steryl ester, and
(i) . a cycloartenol, wherein the ratio of (i):(ii) ranges from 1:0.5 to 1:5.0,
| the ratio of (ii):(iii) ranges from 1:0.01 to 1:0.1 and the ratio of (i):(iii)
, ranges from 1:0.05 to 1:0.5. |
20

50." - The food product of claim 49 which is selected from the group consisting of
butter, margarine, ice cream and mayonnaise.
: 51. The food product of claim 49 which is a chocolate product.
v 25 . '
' 52.  The food product of claim 49 which is a liquid.
 53. * The food product of clalm 49 which is selected from the group consrstmg of
' milk, soybean milk and rice milk. :
- 30 ‘
~ 54.  The food product of claim 49 which is a water-based drink.
.55. . The food product of claim 49 WhICh is selected from the group consastlng of
_ ' wines and mineral waters.
35

: 56 The edible oil of claim 37 which is a vegetable oil or mixture of vegetable

" oils.



57. The edible oil of claim37 which is a refined rice bran oil. 58. The
edible oil of claim37 which is a mxture of rice bran oil 12ddy a0@&al m oi |
.5 59. A soft gel including a fill conprising an edible oil that reduces the
synthesis, absorption and bl ood | evel® of chol esterol by a human pati ent
and increases the excretion of cholesterol fromsaid human patient wherein
the edible oil conprises: 10 (i) at | east one of a tocotrienol and a

t ocopherolsy (i : f J streyl ester, and
(rii) a c;/jgl oa:r%lg%gb',lee@ﬁéefr%?ﬁ ?h%@ﬁa'%%gre@%&{%g l?lgﬁ)oﬁl'r anges from1:0.5 to
+1:5.0, the ratio of (ii):(iii) ranges from1:0.01 to 1:0.1 and the ratio

of ( i, ): (_i i5kg) ﬁﬂg%ﬁ%lef 6iP6Fc?éir9'ﬁ5Nﬁi8l i;ls :aQn&tur&gf rice bran oil and a palm ail.

5
59. A soft gel including a fill comprising an edible oil that reduces the synthesis,

.- absorption and blood level of cholesterol by a-human patient and i.ncreases .L
the excretion of cholesterol from said human patient wherein the edible oil
comprises: -

10 {iy  atleast one of a tocotrienol and a tocopheroi,

(i) at least one of a free sterol and a streyl ester, and
(i) a cycloartenol, wherein the ratio of (i):(ii) rénges from 1:0.5 to 1:5.0,
the ratio of (ji):(iii} ranges from 1:0.01 to 1:0.1 and the ratio of (i):(iii)
7 ranges from 1:0.05 t01:0.5.
15



