WD 2006/ 095357 PCT/ US2005/ 000079 A SYNERG STI CALLY HEAT STABLE O L MEDI A

HAVI NG W(WAENO C AC D (EPA) AND DOCOSA HEXAE%}E]I,ﬁiq%%l%’!a ﬂﬁﬁ;)l%\) FI ELD

OF THE | he present invention relates to therapeu y active and
heal th benefiting selective oil formulation and, in particular, to a health

benef A SIYNERGE HIOATSCY M{RA DISTABIEOIBMEDIA SIAVDYG $ilooshorraehesidiee and
surprising efficacious and stable retention of hl@%gk{) unsaturated and highly

unst abl e benefi t A&dR|(FBS) BN ROPERAIERIAENRICIA Hd Docosa Hexaenoi c
Acid (DHA) even at normal cooking tenperature for safe and healthy regular
adm ni straﬁﬁﬂb . LR I@uman The dietary edible oil of the

I nventi on' =omr—ort > s=—the limtations of the we of EPAIDHA in

edi ble-oils 10 due to problenms of inpurity in the sources for such health

benefiting,actives ., EPA resently avail able and on the other hand takes
care of pr 33? G?eﬁﬁ“ttlﬁ‘éﬁwﬂgﬁéaé’é? theppartically, astivgamddenlth baneliting splegtive

adm ni strapig ﬁmpémp;ﬂh%lﬁ BRI | ' r&@g : il afcti ves
and health prg?/ﬁeurliti ng car o-@gggﬁl ar g%ﬁ?@h esp %@ﬁ?éﬁ?%%?%lﬁ?% ated to
hi gh tr$gl powidide fandelctiivec and swiprising lefificacious naidusiablg kEentienl wfi kighlgt i cki ness

in bl ood fy W&l 4.5 The. | tionds al irected tg s i ndi
that epa / OBeTAtes AR ity el EnchichoaE Bishia Ren@einit sl fERT andng -
i ncor por at Ebchdd HeGiehoid AGEUIMIERAY évendit Glopnd]- Estikiipetepigefati@r fof 84HsIang.- pur poses

and thereby provide for, a cooking nmedia good for_the health and well -being
of indivi gﬁ“&ﬁ%’.feﬁ'ﬂ@ Jdmjaisteptinn-/jconsumpiing by hpmany cthedictoryedile pibaf e treating

humans for ; £l nt.ak.pi ) Etﬁ@i Ofse ' 3D, . i /
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i ncor pdPat idhg teupioblvotsi of gmpRvityl Dk, souBASKRGHRD Kealith Menkfiting avkives known

t hat” accu than of cess. ghol esterol ~and triglycerides..are.tw ,.known

pr edi ct or g%b %g‘r YPF%'I?%?&%“S‘E%‘H{’“@BH@FA‘?%@WWW tEHUER o ohasi s
on excess ideadifdy aidrative el F6I b L RintifisRatidy ON@DEwRHeSE G Oliunhas cor onary
nortality. 30 It is known_that |ow density lipo-protein (LDL) is a

deri vat i ve itftuding syl bepplicigihactives and Mipalth praemting (cardio-vaseulae pilmepisor mal
body funct igQuliaily" HERE Cdthide 18 nillP Wetyceride and cholesterol in humans including
15 reducing stickiness in blood vessels / walls. The invertion is also directed to-the
finding that EPA / DHA can be heat stable and hence can be advantageous and
incorporated in desired amounts in. dietary edible oils for cooking purposes and
thercby provide for a cooking mediza good for the health and well-being of
individuals. The invention is further direcied to the method of treating mimans for
20  maintaining good health by way of regular consumption / administration into humans
of the health benefiiing dictary edible oil incorporating such actives EPA / DHA.

BACKGROUND ART

25 1t is well known that accumulation of excess cholesterol and triglycerides are two
‘known predictors for coronary sisk and a study conducted by WHO put more
emphasis on excess triglyceride which appears to be a stronger predictor for coronary
mortality.

30 it is kaown that low density lipo-protein (LDL) is a derivative of ingested oil which
carry cholesterol to the celis (normal body fimction) irrespective of body



_|I WD 20061095357 PCT/ US2005/ 000079 requirenents. On the other hand high
density Lipoprotein (HDL) another derivative of ingested oil transports
back excess cholesterol to liver for disposal. Therefore in order to
mai nt ai n B008E19836] | evel s within the normal range anacaiismosoomduce
triglyceride levels in cerumlipid, it is desirable to have reduced |evel of
LDL and increased |level of HDL. The ratio that is total chol esterol divided

by HDL, is reqpiegranis. Orpthe othes hend high densityi lipo-pradein §ABL) anetherderiyativg: t er i t
Is. It is apgdcibat Qsaggan ' , a very large
section of 1ggk%géﬁké#§%?on I'S E%ﬁ%?$$%§ﬂﬁ%%%gggggﬂ%gghscular probl ens,
and dietary edible oils and their quality and characteristics play an
important rgle in maintajning the health and fitness of ~humans .especially
bose. used TR FEpRED OBRIETD FHolFapbh Ve JRLEE T RoStAL FHoes ABAaTD |

avai | abl g dic@h@s ifigheéideFle@ils i cebin Hpid) iC8 edifabRl 1 Ha0d thdat&iet oF2DIONal

institute of nutrition, Hyderabad, I'ndia have further proved beyond doubt

that conventidingreasedglenal; of HBLoThe) ratiofhyt isitptel shelpsters! diviskd byal f%ed fatty

acids (MJF | - . -acid (PUFA) - linoleic
(n-6) and thgg&#%%%ﬁ%%ﬁ:“g@%%%w[%$?§%lﬁgr mal oils and fats used
for cooking including safflower oil, soyabean oil, groundnut oil, canol a
oil , etc. gannot. .20 reduce tri ride Levels in cerumlipid._ Therefore
"t has beentts RevGiRaRAEh bos REIEE ole oitihe’ e dary seebim G 151 | <

havi ng j®enpgigufitivh iCHERF tohatad ERlo-VaREM ST problemb, dnbldiciid clibh oils¥@@Rme | n HDL

or the ratio of <cholesterol and direct HDL reduction of triglyceride |evel

and reduct i G#ligr stjos pigy a5 igpertantgoledn magrpinig dhelbgsith and fnese bl ood
I | wellle) deM m,{ ' f th
\lgleggg v\ggseﬁf gﬁganéceﬁyues %@P% g%h?’ﬁ%%“é waykl?g@i&oéﬁogpﬁgﬂeal t tﬂ%‘t'éérlgnag oi | g

are used dapieyentiycviiiablel diciaprddélsoidd the family. It is known that Eicosa

Pent aenoi ¢ Acid (EPA) and Docosa Hexaenoic Acid (DHA) 30 have therapeutic
val ues as actives capable of reducing the cholesterol level in the body and

favour §Ri NCHpRAN GO eshdueRd Hy atbahl iefititecoP anivitibhy Hpderataide bulid Givg -2 WO
2006/ 095357 PCT/ US2005/ 000079 ) . . i ]

further proved beyond doubt that conventional ingredients of dietary oils such as

Mono saturated Fatty acids (MUFA) oleic (1-9), Poly unsaturated fatty acid (PUFA) —

linoleic (n-6) and Alpha linolenic acid (ALNA) (n-3) i.e. normal oils and fats used for

cooking including safflower oil, soyabean oil, groundnui oil, canola oil , efe. catnot

20  reduce triglyceride levels in cerum lipid.

Therefore it has been the requirement in the art to provide dietary cooking oils having
beneficial effects namely reduction of LDL and / or increase in HDL or the ratio of
cholesterol and direct HDL reduction of triglyceride level and reduction of tendency

25  of plaiclets o clomp and adhere to the blood vessel walls due to lower cholesterol
levels and related contraction of the blood vessel themselves would go a long way for
overall health care as oils are used daily and by all members of the family.

¥ is known that Eicosa Pentaenoic Acid (EPA) and Docosa Hexaenoic Acid (DHA)
30 have therapeutic values as actives capable of reducing the cholesterol Jevel in the
body and favour maintaining good health conditions especially by safeguarding



agai nst coronary risks associated with high triglyceride / chol esterol

|l evels in the body. However, inspite of the above known therapeutic val ues
of EPA/ DHA so far their 5 use has been nostly restricted to its use in
encapsul aw@Rope/Psavect ed form as capsul es because of posaNtsb®ot0eSt ability
in contact with air / noisture due to its highly wunsaturated constitution /
characteristic. It is known that heat is extrenely damaging to an

pol yunsat ur 8gHept sioFonary Tisks, Jssacigted lyitnhish Heglycerideci dhnlestry lwelbondge changi ng
the oil frgahp heal thy and safe known constitution into an unhealthy unkown
constitution. " 10 These effects magnify as cooking tenperature increases.
The poly unsaturated fatty acids DHA | EPA therefore al so have probl ens due

to their high degtee. of .unsaturation which call for_ tr ntg to .increase
stability agai s ’W‘ﬂﬁfﬁ‘&r@ﬁ%%%%%@ﬁsrﬂ%ﬁﬁ Zﬁﬁs‘? %&ﬁ‘?’{ant part
of the CQHSW%iH&Bnﬁiosﬂiﬂﬁsﬁi&edﬂﬁtsﬁﬁéﬂiéﬁcﬁﬂsﬂﬁe&l)?&tdc&diﬁ)ﬁnBéléddsﬁliePnaﬂ

val ue. Added to the above probl ens of heat stability of ‘g‘gl y unsatur at ed
fatty acidsbessyse pbossble metebilifso im coatclmithesip dstobsture duertoaitsl highly t ur e

there is al | I . ladli t-he laelal: actives
cpa 1 Do i oo SohsnR crRlORBHB? 163 LS ik R S bR} i hin

envi r onnent so ayguilyunsauiateghtoils akives toybreald thiia plecivos Heublebacks changhiohily t hr ough
conver oi on PR L el 2l sl i St e B paenlsr wligun oussindfon,

conversi on nmes.
Cinicallg tThede effebi nf@nd 88EboRing thidpitatdd irefes.Canol a (12% ALNA) has

reported that ALNA is not effective to reduce triglyceride |evels possibly
due to insignificant availability 25 of the beneficial actives EPA / DHA

from such s ﬂgiEat %E LhG r | i dHA
nanmely fi shqg){lﬁpsgn a'?{gageg. nric mé?%%ﬁ%ﬁir?ﬁ%&ﬁﬁﬁlgﬁsgﬁ its general ly
done by fr abighodimireed 0§ tirdahumatiomnwhicli call clion ttredinpntsctedincrease Sabilituagaimpt t hi s
process it is.]j.kel o produce uni.dentifie i d 0 pr ClS. .3

0061 005357 REHN b Bl Sl o impsfn Rt of 8 PEHh B oibn / pra
I n desingd Q&ﬁ%ﬁ%ﬁﬁﬁiﬁﬁﬁﬁ;ﬁﬂjﬁ@ﬁj@ﬁéve val uabl e therapc!uic use f,ap3?lic
trop of EPA /, in a fps-in suitable for

Added to the above problems of heat stability of poly unsaturated fatty acids and
possible deierioration and exposure fo air and moisture there is also the additional
problems of providing the beneficial actives EPA / DHA inpure form for its possible
20" use and application in environments requiring hicat stability. Alpha lino-denic acid
(ALNA) through bio-synikesis pathway can theoretically produce EPA / DHA but
their conversion is insignificant because of deficiency in respective enzymes. Clinical
trial with soyabean oil (8% ALNA) or canola (12% ALNA) has reported that ALNA
is not effective to reduce friglyceride levels possibly due to insignificant availability
25  of the beneficial actives EPA / DHA from such source.

At present there are two major sources of EPA / DHA, namely fish oil and algae.

Frarichment of EPA / DEIA in fish oil is generally done by fractional distillation and

related procedures but during this process it is likely to produce wnidentified side
30  products.

-3



regul ar consunption / application / adm nistration has not been possible
over the yen It is found that maxi mum purity of about 70% of EPA / DHA is
at nost made 5 available to the art as of now and thus the inpurity content
i n sour c@s0&f06/BRAST DRA in turn has continued to aff RAT/ANZYSHHYOE bl e

val uabl e wi de scal e therapeutic use / application. The problem of purity of

EPA / DHA fromits ai | abJ e sources .and. i rticular_the 10_inpurity

content in ﬁ?ﬁc‘i‘P‘EﬂE@%ﬁ?’FﬁMﬁ&W@ @gﬂg‘%e}; @Aéﬂ‘wm@qm%t remel y

di fficult teffebmuoviludtis %) BeIRBpGHbL OF FPROf DHASIH I REARAMINIS fhRenel | L s
|

sed| fibh O § f
especially in ~contrFol |11 yceri dé and chol ésterol Tevels i'n'the body

RO e
by its regUuFia eanguaplion g@ﬂﬁ‘éﬂ?ﬁfm & rpdministiision dhas enog |been ppssible @ser ther om t he

above st at ?’Bﬁ'fs r: Iilﬁ‘a’# Fobs ) s es of EPA
| DHA not only %ﬁig&@?%se %M"&?a?ﬁ%&ﬁél@%?fnﬁg u 1% slgo‘fc?asEE Eeen f ound
to be nd caveigiiainl dheiart dsof nawtand thug shd mapusity cdntenp s sountes of HPAY DHA

envi ronment.s di uns, i nyol vi I gh ratures such as dietary edible
o1 s, Thus, i e B yeminuchap SRS 15, AP NapAee nie SPie) Goapf Gl Vo rmake
advant ageougpplisstion20 of the therapeutic values of EPA and DHA in controlling
triglycerides / cholesterol levels in the body by way of its provision in a
medium / fornulation suitable for regular consunption the sane has been
difficult tg, 'l@ﬁeof’ﬁ&iﬁrﬁpﬂ D ;

consequent |y, ereforve, poss?%?e %?Pa e%ﬂ%%@%]&%ﬁgé% ahgo t he

| i mi t at10onsimiprijyresutent ingsuch presently available soufoos of ERBA Y 84 nfake itengbmelygul ar and
25 wi de scal.g. li,catiaons anﬁ useﬁ @sge lally for I nt gnance. Jneal th and
safe livi ng&lﬁi%é’?"&f&'mﬁs‘ %lhi)ﬁ?@p?‘ﬁg:zbqnﬁﬁ "Eiiea b']“ect of

the inventi@fibibing ﬁFlytd@cidmnd bRolesrabl bRtk ihythefboﬁﬁ’ﬁl?/ its [Rldrninbat/ and
a
i

r
storage stable fornu I on free_ of _any _encapsul at ed protected form -4 WO
2006/ 09535 FOpEsRIBOl Sy WQW%MWEWéW% of 4t et theawmpuriysssi bl e
requl ar adnips i ald Mihbif Solted ¥r EPANUBARSnof! Gty Flalke Gl 2 /affiiamhennt ageous
use of its therapeutic values. Another object of” the present ‘rnvention is

di rect eltf t dimitesl biritakso Hai heanefohadhiodfe not ecceptaplea de dry ineascfar asitsepossible 100%
pure) form t%kﬁ Elpéném%{sr} the m%st. En%htwl‘n\fgehigﬁ ?enllp%ra%l%g such as dietary edible

oils.

Thus, the above reveal that while on one hand it is desired to make advantageous use
20 of the therapeutic values of EPA and DHA in controlling triglycerides / cholesterol
fevels in the body by way of its provision in 2 medium / formulation suitable for
regular consumption the same has been difficult to achieve due to the inherent
unsaturated form and consequently, therefore, possible unstable characieristics and
also the limitations in providing the same in pure form suitable for such regular and
25  wide scale applications and uses especially for maintenance of bealth and safe living.

ORJECTS OF THE INVENTIONS

30 Tt is thus the basic object of the invention to provide for the availability of EPA /
DHA in heat and storage stable formulation free of any encapsulated / protected form



variety of therapeutically valuable formulations including heat stable
formul ati ons such as dietary cooking oil and thereby provide for the much
desired wi de scale use and application of the therapeutic val ues of

EPA/ DHA. WO 2¥&i095350t her obj ect of the present inventi oRCTANMIY®ai78d t o
identify selective stable dietary edible oil formulation having selective

anmounts of EPA | DMA which uld maintain the |ater synergistically stable
and mai nt ai Wi%@%?@ﬁ%%@ﬁ@“ﬁ@ﬂ@%ﬁfﬂﬁhﬁgwmm her
obj ect of thg laBY:Rd ol O 1S oflitd Qatflgntify sel ective heat

stable dietary edible ol ornmul ation having sel’ective anounts of EPA | DHA
which would maintain the later synergistically stable and maintaining its

therapeuti c Avetheesbitt b the freqint Shvidhlién foaiRciRDioY8Voidhé Mefitabh Fthef the
present jnventio val uabl e heat _ stable

i's..di h i call
cooki ng fred PLEse Mf%?%%mﬁﬁﬁ it affete we e vds o
i ncludi ng hgaferRRE thdrRic éalllirt?aﬁidﬂlé ¥onﬁpﬁo§?eﬁﬁwgaﬁmﬁ1ﬁuﬁ%né arge

scal e use and_ ‘application I'n maintenance el ng of

i ndi vi dual s suchms\dictarty novking odlindtherelby piowidp forsthn tmuchndesirédowidesscaleusezt ed to a
surprising an ragi-stisally hea séﬁﬁéﬁﬁﬂygtary edi bl e oil including
triglyceri dgmfapgﬁ%ﬁﬁqﬁ@%%wo f unsaturated EPA | DHA which
woul d serve as an edi ble cooking media and which upon regul ar consunption
woul d fayour_at |east one of 30 1) reducing the |low density |ipo-protein

(L, DL) 10° c st Pontben ohiedd of e Hressa gvefipnds disgeted (1o dhenitdyn stlegive $ab%r ot ei n
(1305) or | qily bipielon foRmhior v sSlebhivd oy Greip AT ObEh Guilidy Qfigc  ect i ve
di sposal of accunu gted chol est erol”, -5“&0 5606/095357 PCT/IN200§?000079 3)
reduces the triglycerides level in the body and 4) reduce tendency of

et o M B e ot

Ji

stable form.

15
Yet another object of the present invention is directed to identify selective heat stable
dietary edible oil formulation having selective amounts of EPA / DHA which would
maintain the later synergistically stable and maintaining its therapeutic values in the
heat stable form.

20

Yet another object of the present invention is directed to thexapeutically valuable heat
stable cooking media incorporating EPA / DHA in a form Wch would be stable
including heat and storage stability, and be consumer friendly for large scale use and
application in matntenance of health and well-being of individuals.

25
Yet further object of the present invention is directed to a swrprising and
synergistically heat stable dietary edible oil including triglyceride / cholesterol
controlling highly unsaturated EPA / DHA which would serve as an edible cooking
media and which upon regular consumption would favour at least one of

30 1)  reducing the low density lipo-protein (LDL) to control cholesterol levels,
2) elevate high deusity lipo-protein (HDL) or lower the ratio of cholesterol to

direct HDL 1o favour effective disposal of accumulated cholesterol,



concentration of cholesterol in the blood stream 5 Yet another object of
the present invention is directed to the devel opnment of a selective dietary

edi bl e cooking oil and in particular to a heat stabl |.etar | bl e oil
i ncor poV¥R PG VERN / DHA from avail abl e sources and n:‘?(ﬁ!('gﬁ‘ﬁ}ﬁﬁ%o% e fatty

acid distribution in the oil to desired | evel s to maintain health and
wel | - bei ngyof RgRBSthe hlgi e oil on regular basis. Yet
anot her object of the %!(ri)ge]sent |nvent|on Is directed to the study of the

characteri t|cmdﬂcem&emmwmmduhpghﬂydhm‘sutﬂmblmdvmﬂbvaﬂsmdon and
confirm possi bl d n_of sane in _envir nt / nedia

I n which EPA / r%ﬁc%cﬁ% aqgghﬁs% Vﬁs&"} gmls«ge ‘gﬂe Bnow edge
on hi ghly unsatconenagtiehe cholestcios in 6 blvod str@@s.si bl e unstabl e form SUMVARY OF

THE | NVENTI ON 20 Thus according to the basic aspect of the present
I nvent i50n there is provided a synergistically stable therapeutically

active trivdyeRitice bje] of 1R GOl 8! ifdlbaOhl he AARRBIERORE GOTPT | 51 1O

at | east one source o at east one Ei cosa Penat aenoi ¢ Ac and

Docosa Hexglegidy WWEMIHGEWMMQhMﬁMGOﬂa 25

Hexaenoi ¢ f I th % pur free of
any encap%rgﬁﬁgﬁg%o ﬁﬁ?‘%%ra%ﬁ?ér‘]’?%o %QW%W%PPI#' x’h%ﬁ#ys?‘?gal |y

st abi i ty distibitionbitthe gil ab ldesied devels torihsintain h@l‘thdinﬂwﬁe‘ll-bﬁﬁg SfBlBadnispr i si ngly
been f undbwa%of t %lﬁ ent jnyention that the limtations in 30 use /
appl i ﬁé“%’r%@g P Eﬁi‘* 2 sources of Eicosa Pentaenoic Acid and
Docosa Hexaenoi ¢ Acid (not 100% pure) which includes inpurities contributing
towards the instabili ty of the therapeutically beneficial activity of EPA/

DHA i n @fqt@lqtbee;m obthe peFentipGotisniseidpoed fathastudy pos charectesistisy oi ded and
a stable Fp?ﬁ g| e bt ai ned
from such presen ava*‘?/ %2 sources @g@ﬁ/aﬁn&g& an Agib(rif?ﬁlbé)& 23| red heat
stabi | i ty.application of the same in envitonment / media in which EPA / DHA could not be
15 provided due to its available knowledge on highly unsaturaied characteristics and
possible nustable form.

SUMMARY OF THE INVENTION
20 :
Thus according 1o the basic aspect of the present invention, there is provided a

synergistically stable therapeutically active triglyceride and cholesterol controlling oil
composttion comprising atleast one source of atleast one of Eicosa Penataenoic Acid
(EPA) and Docosa Hexaenoic Acid (DHA), said Eicosa Pentaenotc Acid and Docosa

25 Hexaenoic Acid being of afleast 50% to less than 100% purity in a free of any
encapsulated / protected form in combination with synergistically stability
contributing oil constituents / ingredients.

It has surprisingly been found by way of the present invention that the limitations in
30 use / application of the presently available sources of Eicosa Pentacnoic Acid and
Docosa Hexaenoic Acid (not 100% pure) which includes impurities contributing
towards the instability of the therapeutically beneficial activity of EPA / DHA in



5 The dietary edible oil blend is thus found to synergistically facilitate
the presently available forns of EPA and DHA in the oil nedia thereby
avoiding its limtations and providing for a suitable form of such

t her apeutW@ 200b/995a%1 | ve benefit agents to serve the puqaasessbe@entrolling
triglyceride / cholesterol on regular consunption. 10 In accordance wth a
preferred aspect of the present invention there is provided a

syner gi st | Sammlatigtméincbe m&ﬂwdia(mmymamfmmmﬂ}ghqatmblddimﬂedﬂﬁ est er ol
controlling,0jl |t|on risin Ieast 0 tl.east one of
Ei cosa Pengﬁlgghgﬁ"gg% Mpﬁﬁ‘“&)@g@ 3%?3@@(%&‘% 0L anount s
of up to 7Hesiredhetbiabiliyy Pentaenoic Acid and Docosa Hexaenoi ¢ Aci d bei ng of

atl east 50%to less than 100% 15 purity in a free of any encapsul at ed/
protected formin conbination with synergistically stability contributing

oi | C°”§t'ﬁ’H€Biéarfrddﬁﬂég,ﬂtﬂEﬁ§ ﬁﬁfuhgovgﬁe:%fﬁap;(%a Jaiéetha Ry, of the

present inventionthat ve | ncorp n of the
t her apeut i amllableafmmmnd m-iAliuﬂmmt medlavlmntlutdvmdl@tsdumtatms gmbt 100%

Const i uen PR RE sl BER ot Brbelut fn e Both B o ofats

sui t abl e f pupodeufeonesiling oipiyceride 1 dhpleste bh yegulaticbimrinptiogh possi bl e
reduction in the unwanted unstable constituents in the fornul ati on

invol ving the therapeutically active EPA and DNA is found to be al so heat

st abl ey apR{ hodof b Witha PhelrlH fsgaft df'tﬁt??es&ﬁrm{?éﬂﬁﬁﬂ tRete GO i pn, beyond

the anmbient tenperature to the us tenperature- ACcording to a

preferred Wﬂcﬂy stalle tharapenticallyactive mglyccmwdwhobsfmﬂ dmlir(ﬂmg oil
synergistig¢ stabl e t her tical hea tary oil

compost &1 ofttnpebifip Dbt BT opf Soucck el off BLEGPR Pl i€

Penaaenoi c(mpmmwmmm&ﬂmummmmﬁimmu efap t6U%, tsﬁld Eisd han 100%

purity in m)unt s 7% free of 006/ 357 PCT/I 05/ 000079
any _eng:aps R‘b‘ﬁé’%&‘ﬁﬂﬁ ‘F‘?’f"@ﬁm tcziﬂ ﬁ %91 By
st abi | if§y p ast @yt il R0 ofl dnyC R W&t@@tfs otédi!&fqghﬁnﬁtscoﬁaﬁmﬁﬁ&w\%ﬂce Wi th

yet anot he ect of the resen nvention the sane is directed to 5

provi de di amrgstwlibmbwwmm@mo%mwmémmm sing one source of

atl east one of Eicosa Penataenoic Acid (EPA) and Docosa Hexaenoi ¢ Acid
(DHA), said Eicosa
Importantly it is thus the finding of the present invention that by way of the above

selective mcorporation of the therapeutically active EPA / DHA from the available
20 sousces (not 100% pure) it is possible to synergistically reduce the unwanted unstable
constituents of the formulation within safe timits to thereby make it suitable for
human consumption. Importantly, further such possible reduction in the unwanted

|

unstable constituents in the formulation involving the therapeuntically active EPA and
DHA is found fo be also heat stable, apart from being within safe limits for homan
25  consumption, beyond the ambient temperature to the usual cooking temperature.

According to a preferred aspect of the present invention, there is provided a
synergistically stable therapeutically active health benefiting dietary oil composition
comprising atleast one source of atleast one of Eicosa Pentacnoic Acid and Docosa
30 Hexaenoic Acid, atleasi 50% to less than 100% purity in amounts of upto 7%, free of



Pent aenoi ¢ Acid and Docosa Hexaenoi c Acid being atleast 50%to | ess than
100% purity in a free of any encapsulated | protected formin conbination

with syn istically stability contributing oil constituents_ | ingredients
conpri si ng‘;(gﬁq%éi’%%" 10 acid distribution of a) saturat d§THEOYUE s (SFA)
15 - 20% b) nono unsaturated fatty acids (MJFA) 40 - 65% and c)

Pol yunsat ur d i ‘PEJE 0: - éﬁf{ | LNg sai.d. . . 15 1In
accordance %‘?hﬂ{pg‘}ﬁ%&égéperre?ﬂgépgc 0 ﬁ]{’ﬁée\ﬂ ggesgme?#%}/%ﬁfi%ar?ﬂ e same

i s direct edonimbptingoill eordithicatsy inpeédidnts. cooki ng oi | conposition conprising
one source of atleast one of Eicosa Penataenoic Acid (EPA) and Docosa

Hexaenoi ¢ Aci d in, anount of upto. '7% said Ei cosa Pentaenoic Acid and
Docosa HexajﬂtﬁFéf’%ﬁ“B@inam&{‘?@WP 3ol Prrsentdaveptiam thegoms F‘ﬁedﬁtﬁ a free
of any emcaRsiiad 8ty BAiBlcSSoR el A Onipdsitibn ComplaAL bAO siirtdofMtasiPnst i cal |y

stability contributing oil constituents / |ngred|ents conprising a fatty

aci d di st ri bitHiensa Senatagpoics Avidr (P4 and Doposadeimenchr Acidl OHAY said)Eicosao

unsat ur at ed -G F/Hsé! - % . t atty
aci ds (PUFA)};%E%@?L%@' ‘lfﬁi(g: udi nﬁﬁwﬁﬁcﬁ%aﬁ W?@%ﬁﬁ@%ﬁ?ﬁ%"%nm y
found by waypunity tihea pfres aft any) emwipsolatetin At prodeeted afodimh g hdombinniteat witht ed and
presumabl y unstabl.e,Bi cosa Pentaenoi c_Acid. and (. or Docosa Hexaepoic Acid
P or | Bt Sy SOMOGE b Ean g ingiedoarogpriech B ed 20
and consgruepid fitthibuissed Y oxi di sabl e and unstabl e characteristic of EPA/

DHA enabling provision of the said benefit actives free of its usual
encapsul ated form - 8 syeraabitipecds(BFAXTS +¥8%05/ 000079 I nportantly, the

above findi ngs of..t he j t“@%']‘dtﬁép A st Nesopr owi sion of dietary
edi bl e cooki ng oiq) [ n\?ltl) éﬁ%g e ﬁﬁmﬁ)a"r?t hésa)t?”%\ﬁabl e and active
form The inventdon Polywhetebwddady neds ¢RUFA) PO ovBitd inbladisg shiddBRA /ed

alternative and nore g)lggnveni ent root for consunption of the required EPA /
DNA on a regul ar basi

15 In accordance with further preferred aspect of the present invention the same is
directed to provide die:taiy edible cooking oil composition comprising one source of
atleast one of Eicosa Penataenoic Acid (EPA) and Docosa Hexaenoie Acid (DHA) in
amounnt of uplo 7%, said Eicosa Pentaenoic Acid and Docosa Hexaenoic Acid being
atleast 50% to Iess than 160% purity in a free of any encapsulated / protected form in

20 combination with synergistically stability contribuing oil constituents / ingredients
comprising a fatty acid distribution of :

-

a) saturated fatty acids (SFA) 15 —20%,
b) mono unsaturated fatty acids (MUFA) 40 — 65%, and
25 . €) Polyunsatayated fatty acids (PUFA) 20 ~ 35% including said EPA /
DHA.
It is thus serprisingly found by way of the present invention that the said highly
unsaturated and presumably wnstable Eicosa Pentacnoic Acid and / or Docosa
Hexaenoic Acid in an oil media can synergistically take care of the highly unsaturated
30 and consequentially easily oxidisable and unstable characteristic of EPA / DHA
enabling provision of the said benefit actives free of its usual encapsulated form.



e e e e s

make beneficial use ofthe known health benefits of such EPA/ DNA as a
triglyceride [/ cholesterol controlling agent. Thus the dietary bl end
containing EPA/ DHA of the invention on one hand naintains the desired
consti t utwonrooshesssii bl e oil as well as the highly unsagupbesolith / DHA
whi ch can be used for cooking purposes and on the 10 other hand inpart the
desired health and safety benefits to the basic dietary oil through

i ncor por at imporesily, hmetﬁﬁvaﬁhidﬁﬂggéﬂﬂﬁie\iﬁdnﬁbh%ﬂ% eadht)\ the provisich ppual

fsg\tjgﬁres an WI t@%ﬁ%%hgngg f}éﬁl&a@gﬁg Ot[ﬁﬁ%{u\égmenc%%?ulagal on afnd t hereby

chol esterol I evels b) elevate high density |lipo-proitein anot her f at

derivati verhéllvbaiin s G EfRIdirdifed td Pr 6@&6@:&&% g&gi:;%f&] ive Gnd!hio! t HOL to

favour effective disposal of accumul ated reduce t
triglycl®ri eenvenignl wob for Wmmﬁ@ﬂd‘mdtﬂﬂwiﬂé!hm rdgllbhibﬂ-ps and adhere

to the blo he bI.o ssel

t hensel ves&%]e‘cause G ?ﬁfe‘ﬁé}ﬁ‘é’b"“ﬁfﬁ'&'ﬁﬁ?‘% fﬁucngﬁ%ﬁ) & o‘F yﬁerb ood

sth reans. Atcliimdmg] mﬂmgmﬁh&nﬁe ﬁﬁﬁyﬁhﬂlc&htaﬁﬁhg EPAU&H?LA of the |

t herapeutically active tri ceri and chol estero ontrolling oi

conposi ti off™ Q‘h‘é“?ﬁ‘ﬁ/’éﬂldl'gﬁ‘y 1%%%9& \ﬂd#ée 'Isll%‘feg hdi ng of
the sel ectg\%lhgstﬁﬁ.ﬁédsmeﬁﬁmwmwwﬁb@mﬁ e&aéﬁ@ frp¥el dud Of ke Docosa

Heeaenoi c (DHA) in synergistically stability contributing oil

const i {6t epther ila@d Ilmpﬂ‘gﬁb@lldéﬂl:ed health sad onlan benefits o dhobasie ditlpmcoil t here i s

provi ded a n t ornt Y. tically
st abl e theFlg% | ca @%t%@gttﬁé%ggf&d{é@@ éh%ﬁme'?%@oi?secon roI l'ing
oi | fornmul ssircss aedrithoat ﬂigneadﬁrmﬁﬁeﬁiv@%ﬁﬁimm uhREEHP AP0

I ncorporating th at.urat ed EP fro ail ahl e, sources purit
at | eagt Og anﬁ’?@gmﬂ %‘WP‘&E tS‘F‘m Wﬂﬁhﬁ’iesfer‘gﬁ ul at ed 1I‘O orm Y
in the Statu)l | 1 Ylev e Bighl denit b%ﬁm%the;qsmédvhﬁm}mﬁ Jri\idflig@hd S such as

to maintain'desired stabl [t the EPA I DHA i n usual cook| ng
t enper &fur es. 5ratios of cholestero todlrectm)meavour effective disposal of acs:mmllated
cholesterol

¢)  reduce the triglyceride levels and
d)  reduce tendency of platelets to clump and adhere to the blood vessel walls and
related contraction of the blood vessel themselves because of lower
20 concentration of cholesterol in blood streams,

According to the invention the synergistically stable therapeutically active triglyceride
and cholesterol controlling oil composition of the invention can be obtained following
simple blending of the selected source of atleast one of Ficosa Pentaenoic Acid and

25 Docosa Hexaenoic Acid (DHA) in synergistically stability contributing oil
constitutents / oil ingredients.

In accordance with another aspect there is provided a process for manufacture of EPA
/ DHA fortified synergistically stable therapentically active triglyceride and
30  cholesterol controlling oil formulation comprising :



In accordance with the preferred aspect there is provided a process for
manuf acture of EPA / DHA fortified synergistically stable therapeutically
active triglyceride and cholesterol controlling oil fornulation conprising
I ncor pMBINFHYI¥ie hi ghly unsaturated EPA | DNA fr omPE&TaNtabbmimour ces
purity atleast 10 50% and |ess than 100% in anmounts of upto 7% free of any
protective / encapsulated formin the stability contributing edible oi

const i t uenfasorporgimede bighly m%fﬁﬂmﬁ'@nﬂvdwﬁwﬂﬂammﬂmf the EPA

/DHAlnu t bl end can
i ncl ude conven%@g%% ﬂ@%g}@@%f‘%ﬁ@%&%ﬁn‘gﬁp% "gﬁﬁ{ 0|{B bran oil,
soyabean okbntribating @alible oﬂaimﬁluéntﬁmmwdndlmmmdemﬂeﬁbﬂﬁy The

bl end can a %egp%n |ncor ate ot her known additives to conventi onal
dietary “éhééf“ TempePRUSH s such as "TBHQ BHA and
TOCCPHERG_S etc. 20 The sources of Ei cosa Pentaenoic Acid (EPA) and Docosa
Hexaenoi ¢ Ma&omeﬁmMWWimﬁmmemw oi l,

53

al gae oil, ‘marine_na sea_fish, sea birds and the |ike ar derivatives
t her eof . 2EPpr/ A, Jouy fiﬂdes)?‘ﬁf%ﬁu?eﬂa]?‘@f‘h%ﬁ%ﬂ&bmes@?gb@?ﬂ%mend of

t he di et ar y,8dibbEcddlidomin ‘39*"" idil ol ting EPA / DHA fol | oned by
deodori sation using stan I Nl ng pro edures. In accordance with yet

anot her aspmpomngrmsbgmmmﬂnmt@ﬂﬁhﬁﬂéfrmmmmmﬁsyﬂmi stically
st abl e ,l,herapeuti.cal ve heal t n d| et oi,l co sition
conpri glbng Q%aé‘g %W&%‘“&?‘“ﬁ&e‘ﬁ? ?‘%‘#IE 'ﬂg!f cid and
Docosa Hexesn o thé\etability eemﬁbuﬁiyeaﬁléam wbﬂétﬁabms pﬁﬁgraﬁéaﬁel shtt0 8% ity

conbi nati on Wth% tlc&?l%éq}abl l.i Ew@gontrl buting oil constituents /

i ngr edi ent PanAEH PrHdn EPESEEI%Ry to this aspect
of the invention, it has surprisingly been found that the highly

unsat ur at eq“harwoﬁﬁg ol ofirce 97 Hid Memieh mEHds eéﬁveﬁﬁoﬂal%@wﬁ’ﬂi aeRkgary to

such general bel i ef when incorporated in oil formulations, the same could

avoi d tifie Erqundmmeil risebmp oiljsayaboan ok, pom oib paloe ol gpodthedikn er mixfresiegr ee of
unsawni ti o%ea&ﬂ-_

The blend can additionally incorporate other knovwn additives to conventional dietary

edible oils permitted anti-oxidants such as “TBHQ, BHA and TOCOPHEROLS, etc.
20
The sources of Bicosa Pentaenoic Acid (EPA) and Docosa Hexaenoic Acid (DHA)

can include conventional sources such as fish oil, algae oil, marine mammats, sea fish,
sea birds and the like or derivatives thereof

25 K is possible to furiher refine the above selective blend of the dictary edible oil
invention fmcorporating EPA / DHA followed by deodorisation using standard
refiniag procedures.

In accordance with yet another aspect of present invention, there is provided a

30 synergistically stable therapeutically active heaith benefiting dietary oil composition
comprising atleast one source of atleast one of Eicosa Pentacnoic Acid and Docosa
Hexaenoic Acid free of any encapsulated / protected from in combination with
synergistically stability contributing eil constituents / ingredients.

-10-



provide for a synergistically stable dietary edible oil incorporating such
therapeutically beneficial EPA/ DHA. The invention therefore teaches away
fromthe established belief that the highly unsaturated and deteriorating
EPA /| DHAOAMAEE3Be used in dietary edible oils espeecaiiNyosidoeerary edible
oils for cooking purposes and 10 surprisingly provides for a safe and heat
stable dietary edible oil fornulation incorporating such unstable
therapeutic actives the EPA | DHA. EXAMPLES: The details of the inventions,
its obj ect Aceprding do dhisaappectanicthe ipreation dit thes eupdeinglyrbeet Foumd thiab thedet ai |s i n
relation tg. Lt Xe LYl || rat Lon per, e fol | oy ng
exanpl es ﬂ@%s@@a&qﬂ%{p@fﬁﬂgg{%ﬂ#ﬁ@ %51’6%8" g’asi |y
oxi q: S‘B‘F' esﬁﬁ/gebeﬂ-wef Helﬂvﬂféﬁ i@ddrporﬂﬁid' Iy hliﬁitlﬁomiulﬁtmj s&itgé’%iﬂ% osuld Eﬁﬂdd hedPHA | from
avai | abl.e soyrces of enriche | sh.oil, was nded with groundnut oil in
var i ousSprBﬁﬁ’g o?fg‘%rﬁft%?@@aw figg, frgm iﬂ}?el?’lggr‘?ﬁﬂe&t of pasatyrghioneand o
i mport ant | yeovRRlef YbE DT ikt DeadiBed edgid syn itneN&AH Stability
B 7" sfRffibdclty bl Rk © G B ek 30

achieved by the oil fornul@ation of the invention incorpo EPA /

DHA, oi|  Bieepaaically hencficial FEAdBIEA Thef inwentiop shaneliesf teachegowty 1B the DHA

heated fro t . L | M.z he process
of deteri 0%&%&%@?@%%%%%%@@"%5%@ 0 deg.

C., air wassednmodiplanoéditledofls expedisivt dieguy biiblesoiligfod cvekingtpuepusés aidr . The
resul tg_ obtained are repraoduced hereunder in Table L. 30 -1 2006/ 095357
PCTI | Ni%OS?my BoN O 2 safe HP“EG‘“MW ediple gl Nopulalign, o y - m

~N ~"*~00 VirfeNrpoldtiaY sirchitustable therapeutic actives the EPA /DHA.

EXAMPLES:
The details of the inventions, its objects and advantages arc explained hereunder in
15  greater details in relation o non-limiting exemptory illustrations as per the following

examples ;

Example
The stability of the highly msaturated and easily oxidisable EPA / DHA. in the ol
20  biend of the invention, EPA / DHA from available sources of enriched fish oil was
blended with groundaut oil in various proportions and the stability of the formulations
tested is importanily fo forther confinm the vnexpected and synergestic heat stability
achieved by the oil formulation of the invention incorporating the EPA / DHA, oil
. blends with varying amouni of active benefit agent FPA / DHA heated from ambient
25  to upto 220 deg.C were tested. To maximize the process of deterioration, apart from
heating at 180 deg.C, 200 deg.C and 220 deg. C., air was incorporated during heating
by using a magnetic stivrer. The results obtained are reproduced hereunder in Table L

30

-11-
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results in Table 1, in case of 100% fish oil, source of fhe EPA / DHA even at ambient

5 tcmperature the deterioration of the product and consequential high levels of

unwarntted constituents is apparent while advantageously the same fish oil source when

selectively blended with the edible oil of the preseﬁt invention, the same is found fo

be synergistically stable not only at ambient conditions but even at higher cooking

temperatures in the range of 180 deg. C and above. The notable reduction in the

10 unwanted constituents (unknown) level in the blend of the invention makes it possible

for selective and advantageous use of the oil blend incorporating the EPA / DHA of
the present invention.

In accordance with the preferved aspect of the invention, noi only the unwanted
15  deterioration progucts (unknown} levels could be synergistically controlled by the oil
blend of the invention but importantly aiso the level of such nnwanted deterioration
products could be controlled within very safe and normal levels found in usual edible
oils inspite of incorporation of the highly unsaturated EPA / DHA at upto 7%.

20  The results of Table I, also confinm the unexpected and peculiar findings of the
present invention that contrary to the usual belief in the art that due to the high depree
of unsaturation the poly wnsaturated fatty acids DHA and EPA are easily oxidisable
and hence obviously unstable at higher temperatures usval for cooking, such fatty
acids DHA. and EPA from the fish oil sonrce is found to be surprisingly heat stable

25 even at temperatures of up to 220 deg C. Such special findings of the imvention
éleaﬂy and sufficiently provide avenues for wide scale use / application of the
therapeutically active EPA and DHA even under high temperatures and in medinum
such as cooking oil requiring stability at such high temperatures.

-13-



0 owowowow b 0 O-! NO V nof OR Dr+ VI NVOC~ 1V VWV i
Us 1 000CONCcV. QWi-r enNNNNNNTf Vwdal UA W~Wrn na.
nolno -12 W 2006/ 095357 PCT/ I N2005/ 000079 The above results in Table |
reveal t MO ZHENSTstic stability contributing effect @CTAN2ose@ntsi nati on of
the edible oil with fish oil source of the highly unsaturated and easily

oxi di sabl e therageutl cally valuable EPA/ DHA. |In particular as apparent
fromthe in Table 1, in case of 100%fish oil, source of the EPA /
DHA even a %ﬁh& ﬂ&% and
consequent?al |ghrgoln§\l;[gﬁ§p unvvanl;ri\?e c né%?{eﬁéfﬁ@g" 8{1’ g%etgr%(gt \%e

advant ageomstntionhpolscmeteiialaiontgint (imbicative ofihe damegmh-ingdiegbﬂg {andidg )i t h the

Synor i st WAt e RS MR Ol RSy G moolhACs L AR A i gher

cookings tenperatures in the range of 180 deg. C and above. The notabl e
reduction in the 10 unwanted constituents (unknown) |level in the blend of

t he i nvent Wah inperrsaied dugegheating by ra magpeh farey Jhageafusned age of t he
oi | blend fq@lﬁﬁﬁpég{ﬁt-lrag hadHfefeuidde Of the present invention. In

accor danc pr%ferre?aspect ‘of the invention, not only the unwanted
15 deterioration products (unknown) |evels could be synergistically
controlled by the oil blend of the invention but inportantly also the |evel
of such unwant ed deterioration profiablelkoul d be control led within very

of holth gPpeaRes P Compmm oF SR AI%R 1Bt/ DUA bommslgle stRebBt ool o 1

al so confi fgiolvify the SHRRPrilddR & ASkirichROIlICHRANINISoGty (ROCSEERRSE) | nvention
that contrary to the usual belief in the art that due to the high degree of

unsat ur ai i Bercestegepd|Pplag Componed dantifieddoliewing thephove prgcedare agee easi | y

oxi di sabl e and hence obviously unstable at higher tenperatures usual for
cooking, such fatly acids DHA and EPA fromthe fish oil source is found to
be surpri bErgAy heat SEale

0.41 0.46
Ex A : Percemtage Polar Compound of about 11% EPA/ DHA from algae source
15 ExB :Heated for 5 mins. at 180°C

Table IIT
Perceniage Polar Compound of about 13% EPA/ DHA from fish oil sonrce obtained
following the above procedure of American Oil Chemists Society (AOCS Cd 20-91)
20  Percentage of Polar Compounds identified following the above procedure are :

Ex. A Ex. B
93 10.2
Ex A :Percentage Polar Compound of about 13% EPA/ DHA from fish oil source
ExB :Heated for 5 mins. at 180°C

25 Importantly, the above results in Table L, II and I, therefore clearly and sufficiently
' confirm the surprising stability including heat stability of the edible oil formulation of
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25 even at tenperatures of up to 220 deg. C. Such special findings of the

I nvention clearly and sufficiently provide avenues for w de scal e use /
application of the therapeutically active EPA and DHA even under high

t enper at WEHOEMI3T7'n medi um such as cooking oi |l requi morgNstesboobiot y at such
hi gh tenperatures. -13 WD 2006/ 095357 PCT/ | N2005/ 000079 Exanple 11 To
further confirmthe constitutional stability of the dietary oil, the blend
of the i ntheinvestion fnsiuding/EPA/ DHA Siom availalle fish odlt/ialgac sbuesat vatiousge dur i ng

ot hod aockuiepity, Ui AR BRI IRY Hibrin e WL 0

stirrer. Tmerakhdli&fsimthhahlghlg unsaturated BPAIDHA would b6 hest uhstalsle dt dsubl

her eunder. ble Il 10 Per,cent age. Pol.ar nd of about 11% EPA/ DVA from
al gae sour‘é‘@%&'& Rertures, the, 8&3’%36@ SARERerighead |

Chemi sts SqabiRiyYof(FCPDHA %Pofi?i&mﬁ’ﬁ@ﬁi%m tﬁémﬁ’% ereaﬁ‘,gmpmmb&ﬁm ified
follow ng the above E rocedure are_ :

Per cegt ?geteﬂ@hﬁa orh ﬁéledhﬂmbthmqﬁﬁfmﬂgm.‘r wsatumitebEPA 4 i ein 1g ExB :
Heat | t 13%
e v 1 Pl Ftorpalighas FiS ol il SHHEE AR B gl 7O

Co ds i dent f he, .ab d : Ex.B 9.3 10.2

EanO?nPZrI e{’]%'!)”ée‘ggq 0}065%0@93’“ aa'(f)%fﬁ §g re&%%%“f‘?‘ﬁﬁ‘ﬁ‘s"ﬁﬂ?ﬁl sour ce

ExB :  Hpat ghsdiofooking RmpefitneS Q& a%%ﬁ’éﬁ%ttﬁg?béhdeth@hﬁwﬁl comtdligy i N Tabl e
y

1, Il and R therefore clearly and sufficient
agent.

Example III
To further asceriain the problem of the presently available sowrces of EPA / DHA
15 such as the fish oil source resulting in unwanted constients therein leading to
problems in its use / application for its effective therapeutic values, the oil blends (A)
to (D) of Table 1 and also the 100% fish oil (E) of Table I were subjected fo heating
and evaluation of its polar and non-polar constituents. The results are réproduced
hereunder in Table IV.
20 Table IV
A B C D B
(16— 40/10) | (10— 406/20) | (10— 40/30) | (10—-40/40) | (16-40/100)
Polax | Non- | Polar | Non- | Polar | Non- | Polar | Non- | Polar | Non-
Polar Polar Polar Polar Polar

Amb 28 1973 {55 |945 |85 915 |[187 | 817 [330 |670
180degC {65 1935|152 {848 | 154 (846 |220 1780 |350 1650
200degC (102 | 898 {150 |85 168 | 332 240 |756 |40.7 {593
220degC {113 | 886 [ 152 1847 [ 17.6 | 823 {244 1759 |413 {586
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confirmthe surprising stability including heat stability of the edible oil
formul ation of -14 WD.2006/ 095357 PCT/ I N2005/ 000079 the invention

including EPA / DIIA fromavailable fish oil / algae sources at various

t enper at NOIPFHE surpri singly and unexpectedly and PRBEFIAHIY contrary to
the general belief that the highly unsaturated EPA / DHA woul d be heat

unst abl e at,usual cooki t eratures, th resent inv ' early
denonst r at g@"%ﬁ@"ﬁ'ﬁ'&?é‘k@%ﬁﬁ%ﬁp? tﬁ?%ﬁh 0\2@?‘7’3 ?ﬁéﬂkﬁﬁéﬂ d%hedia. The
i nvention hﬁ&@é&fgﬁuﬂbﬂﬁwﬁmQtil&b%ﬁeﬁilﬁﬁe‘l)ﬁggﬁc%ﬁﬁﬂ%ﬁe{dﬂslﬁ@ﬂe{r&lﬁSf_ time the
possi bility of providing highly unsaturated A/ DHA in cooking oil

f or nul at i oHBwaMedhconstigonts (mvmated palar eongHenis). | nt ake of the therapeutically
active beneficial agents EPA / DHA wi thout the need for any protective /

encapsul at g foR) ﬁ&%d%ﬁﬁ&ﬁéﬁlﬁrﬁ]@ﬁilbf&id% e%?pfﬁkhmaﬁw@ﬂggﬁﬂy es such

as the 10 ususal cooking tenperatures as an effective trig F | I
chol est er ohvatlghlerfish| dilspurces ohEP.£/ IA dor impatting therapatichenefitiagtivitt bie  pr obl em

sour co Fesit ok P HOIECER SshiBdton v BiciPls SLstiR o le Wil s i n
its use | &wphticalsotled 3 apph@nefibMmcihi: polak I @oapolak iconstiddent 6f tHeh@riobd bl ends

(A to (D), of Table | and also the 100%fish. oil (E) of Tahle | were
Subj ect e snuaf Risgiovetiandbs FEe Pladtn pod sultisiandy thked enob ledesired

consti ygen : it SoldrSRh AR RELRAESH kdhndedd Table N
ABC P?I Eia?ef‘g?%ﬁ%%‘%lo-@zo) ( 10- 40/1‘:'),‘;(}1)'i e st St b (1&%)1/?00 Pol ar

Non- Pol ar usddin dRdopnulaisens. Pol ar Non- Pol ar Non Pol ar Pol ar Pol ar Pol ar
Polar Amb 2.8 97.3 5.5 94.5 8.5 91.5 18.7 81.7 33.0 67.0 180 deg.C 6.5

6.5 832 JHeuBed Y, Be vt 8 T IV uftner ikondi Syt e, Gaciedled 5”37
75.9 41. 3 Syhebpistic control over the unwanted polar constituents even at higher temperatures
15  of 180 deg C + which is the usual cooking temperature and confirm the workability of
the formulation of the inventions for cooking purpose without any deterioration in its
constituents.

Example IV
20 The therapeutic beneficial activity of the oil formulation of the invention

~ incorporating EPA / DHA free of any encapsulated form was further tested by actual
clinical (feeding trials) with 3 Nos. of Guinea pigs. The protocol followed for the said
tests was as discussed hereunder -

25 The animals were mainiained in amimal bouse receiving standard diet. The
expetimenial oil was heated and added fo the mother feed which was subsequently
palletized for feeding of guinea pigs. Initial lipid profile (day 0) were measured for
comparison. After four weeks of receiving EPA / DHA, lipid profile was measured
again. Total amount of EPA./ DHA consumed per day per animal in each group were

30 calculated from feed intake and EPA / DHA content in feed.
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-15 WD 20061095357 PCT/ |1 N2005/ 000079 The above results in Table |V go to
confirmthat the fish oil source of EPA/ DHA as such is constitutionally
not suitghy veady use / application due to its hi vel s of unwanted
constltuents %unﬁgnted pol ar constituents). 5 The |nvgﬁgﬂgﬁm h’“

particular the oil blend takes care of such I|n1tat|ons of presently

avail abl e 4, hesfitd o H&fﬁ% aé%#hé' t herapeutic benefit
activity, by way o a sta |ty | mparti ng co Sgn with the edi bl e oi
source of the present |nvent|on .As clearly apparent fromthe polar /

non- pol ar constituent of the various blends of the invention the sane
clearly and sufficiently takes carelableMe desired 10 |owering of the
unwant ed pgpar co %“ tuents fromthe fish oil source of EPA/ DHA wused in

t he fornul 6i1 blend of the invention in Table IV further
denonstra m&p UNEXPE QRIS MG DI! 5! (filf i rheunmwanted pol ar
constituefits even at Tﬂlg”mﬁe'px aTuURES WUJ!.’P'ZV\IIi k=T the
usual cook atgre -t e kbt y ot *%ﬁ tion of
t he invemlonsln%ll oo in aﬁr L vi £ ot “any d%ﬂ.e*iggati iln Ths

const.i t uenDiectIBIPlie 4V RO5ThHE tsher apeut]i c4abenefki c| alg a¢tiyitly aof i he oil
formul at i m—g;-p-he_t.m/-enf Walal ncorporatijng ERA [ DHA free of lany
encapsul af 48 s Hurk Hed [eled B dcthal| ¥ihidhl [(1eedidB6t}ials)
with 3 Nof gy neg pli OS| dTe| PYpTOCYE 1Ot {s0nEt O gejsand {135 was as
di scussed}hereunder Hh ahimal § werd maintainef i'n anifal] Hous
recei vi ng{&Déndard di ThES exp2riim28tdl 22 || wak pheaéed d8d jadted|to the

%

not her feéd %"yh: eh—wids—sy tfy—-po-t-g-7e —hg—of—gui-nep pigs.
Initial Ii %profil Ifﬁ "6? /ve$g g@ur eéﬁ?or 880 %p%r?i mﬁAfﬂ%? our
weeks of recéiving EPATT DVA™ Tipid profrle was neasured agai n. r1otal

anount of EPA / DVA consuned per day per animal in each group were 30

calculated fromfeed i ntake and EPAr ﬂ—éléviontent in feed. -16 WD 2006/ 095357
PCT/ | N2005/ 000079

Lipid Profile after 4 weeks

Method UNITS:MG/DL __ (milligram/ decilitre)
Al | A2 ] A3 | BL | B2 | B3 | C1 | C2 | (3
Cholesterol | 43 | 34 | 32 | 43 | 28 | 35 | 26 | 27 | 34

DiretHDL | 4 | 4 | 4 | 5 | 3 | 5 [ 3 | 3
Triglycerides | 55 | 61 | 42 | 47 | 69 | 36 | 53 | 48 | 49

VLDL n | 12 8 9 14 7 11 10 10
LDL 28 18 20 29 11 23 12 14 21
Ratio 108 | 85 | 80 § 86 | 93 7 8.7 9 11.3
Al A2 A3 - Animals fed with 0.076 gm of EPA/DHA per day.

10 B1,B2,B3 - Animals fed with 0.286 g of EPA / DHA per day.
CLC2,C3 - Animals fed with 0.46 gm of EPA / DHA per day.
Ratio - Cholesterol divide by Direct HDL

The above results under Tables V and VI clearly show not only the surprising stability
15  of the EPA / DHA in fhe oil formulation of the invention but also confirms the
retenfion of its benefit action wpon consumption / administration in reducing

-17 -



The results obtained are represent ed hereunder in Table V and VI. Table V
Day O Lipid Profile Method UNITS : M/ DL ligam/ decilitre Al A2 A3 161
132 B3 ¢ C2 C3 Cholesterol 46 36 41 44 41 43 39 40 41 Direct HOL 4 55 5
4 5 4 4 BOMYTHEerides 51 63 72 Si 74 92 44 114 106PCVIBPOEE 14 16 15

18 9 23 21 LDL 32 18 22 23 22 20 26 13 17 Raba11572828810386

it eleseiel Bbfoelde LD e todiudl’ Ghof ifgaBed B Tmeblion, 13 %5
35 26 27 3ihcolpotting il TPA/DHADnIhedallybasis, Tri gl ycerides 55 61 42 47 69 36 53

48 49 VLDL 11 12 8 9 14 7 11 10 10 LDL 28 18 20 29 11 23 12 14 21 Ratio
10.8 8.5 8.0 8.6 9.3 7 8.7 911.3 A, A2, A3 - Animals fed with 0.076 gin

f EPA/ .
1P 5 ey B U 0l 0 7

Ratio -5 Ch@‘i@bb@lﬁobf BPdi (doHAyinTeaband $0ReT iIseblebionn freesef] tsencagsmlatahbl es V

and VI cle ;QE r ol f PA I
in the oiIWwp‘? 1°0n o‘%?‘ﬂ’tl‘ \P%I%E'F}Aﬁ!)c% l@ﬂ@ﬁ%&ébﬁ’h@&ﬁﬁ f’entlon of
its benefi thersplitin wpﬁim.cmuﬂwnnom i$ fadherndisécteal it favour redeRdisigand 17
consurmer friendly large scale regular intake / application of benefit actives of EPA /
DHA in maintenance of human health and well being especially in controlling

10 triglyceride and cholesterof in the human body for a safe and healthy living.

15

20

30
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WO 2006/ 095357 PCT/ I N2005/ 000079 chol esterol, triglyceride, LDL, etc_ after
feeding of the oil preparation of the invention incorporating the EPA/ DHA
on the daily 'basis. It is thus possible by way of the invention to provide
for alternative nedia for the 5 availability of EPA | DHA in heat and

st orage stqglgjfonn1free of its encapsulated formor possible regular
consunption'F & ‘ication / adm nistration by human for therapeutic
benefits. The invention is further directed to favour beneficial and
consuner friendly large scale regular intake / application of benefit

actives of EPAY a hifsrgiBtidil nhenaseeleothdrupmnichigalativeandgmedrldebaihimg

especially in controlll 10 trialycerjde and cholesterol in the human body
for a safe and hé& qiﬁiﬁ‘ﬁfo{]%\ﬂtrﬁg‘nggfegargﬁg'b% OO%BQ Oﬁlcgm%S'tana“iompr'iTgﬁt
synergistically fﬁ@aﬁ?@t albk@airtsheraapetilesk ye at Eicos Eafit@ny'_@eﬂrdctjéﬁ%hd o

chol esterol cont gl bbAG.HRESMN: LG Bhigr)COQKIERGs LPéntGHIROKIA [EPA) GRAPT i Si ng at
| east one oil source havin ,at,l?ast one OJ ﬁlcosa‘fentaenﬂlc Aci d ( EPA)

and Docosa HexaeHB?Q?aAéﬁxae%Eﬂ-ﬁS‘? QEMIPEIT B H BRt 2R foP AN A" (BPAT and
Docosa Hexaenoi c pétiycing DA)of bey agrapulabd bepstectd Rt GnlcembinbhanwiO0 %
purity and free of S . L ect orm,. L ion with
a synergisticallg 5?@%?%?%@9cg%%%ﬁgu??ﬁgggg|blgﬂgéoégﬂqh%iﬁpﬂgbgﬁ%
constituents/ ingtediwentsd BoRPENS My rSanar wtedtsdafaty aeddsSTSFAPNO Mono

unsat urated fatt yin&ddeed( MHEAQ%QSMJPM )an}ms:athyuﬁ%;t@dtefdaﬁg&y @cdsoksvué/ﬂ;UFdA) ¥ Etpg)e
conposition conprising up to 7% W t he 0 ent aenoi.c, Aci

and Docosa Hexae& 51 CRET 10? Bﬂmff'gignﬁp ang("nbd IS TO!'; ey Her geg‘t 3 f‘%ﬁti on of
Saturated fatty &iAdsafSHR)coH-EB9gnobrAgidunBEAUr ancedavingt & yfabii dgd (MJFA)

4210- 65% and Pol yypsatubalepd shakiny a5tdScibPYEA) 13-060i0dMe SREH&EA / DHA
0-35% fatty acids (MUFA) 40-65%, and Polyunsaturated fatty acids (PUFA)

including said EPA /DHA, 20-35%.

2) A synergistically heat stable therapeutically active triglyceride and
cholesterol controlling dietary edible cooking oil according to Claim 1
wherein said edible cooking oil is selected from any vegetable oil more
preferably conventional groundnut ail, rice-bran oii, soybean oil, corn oil,

palm oil, and the like or mixtures thereof.

3) A synergistically heat stable therapeutically active friglyceride and
cholesterol controlling dietary edible cooking oil as according to Claim 1
comprising additionally other known additives to conventional dietary
edible oils preferably permitted anti-oxidants such as TBHQ, BHA and
Tocopherol and the like.

4y A synergistically heat stable therapeutically active triglyceride and
cholesterol cantrolling dietary edible cooking oil composition according to
Claim 1 wherein the sources of Eicosa Pentaenoic Acid (EPA) and Docosa
Hexaenoic Acid (DHA) are preferably selected from conventional sources
such as fish oil, algae oil, marine mammals, sea fish, sea birds and the

like or derivatives thereof.
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2) A synergistically heat stable therapeutically active triglyceride and
chol esterol controlling dietary edible cooking oil according to Claiml

wherein said edible cooking oil is selected fromany vegetable oil nore
preferably conventional groundnut oil, rice-bran oil, soybean oil, corn oil,
palmoil, and the |like or mxtures thereof. 3) A synergistically heat stable

therapeutically active triglyceride and cholesterol controlling dietary

edi bl e cooking oil as according to Claiml1 conprising additionally other
known additives to conventional dietary edible oils preferably permtted
anti-oxi dants skch a;goJ@HQforBftWe amdnufigoopher el snedrgtshieallyi keat 43tade
synergistically h gél dcher ?r %hc}?eaéddychéfégﬂe}fcﬁ cBﬁﬂcht'ergC&éﬂaﬂ?e&H ‘
chol esterol control |ng tary e cookin mposi tion according to
Claim 1 wherein tﬁ%o@éﬂjroée%’”tws’l‘—:?'b%ad%ﬁﬁ d@nﬁiycpﬂ&é?%“g( ERR) @PrPHeosa
Hex?_enﬁl c IACI dI (Dlsm)ple?ab@n@wfs@éabbw osat %@ﬁt&ﬁfefd'rlfsﬁhﬁ@mﬂdﬁﬁ@ Ia@&abtd&@hﬂ’fCels_ ksuch
as fish oil, algae 0i ea fi nd. t i ke or
derivatives ther egi‘cosalge en&'c ArCI)EgEsEgS ?)d ijﬁosa F%Xa Ut act'ur e ﬂfA) aving @

synergi stically héast SitOé(bIte EEEﬁéh@lpel@@P/@aJurlyy amtﬂawie symargibjaady i debildgnd

chol esterol contrebliipg @&lﬁé)éo@%@bﬁ soQﬁQﬂ‘!h@Q:oﬂipbs@&ﬂE@rﬁbr‘iée@% gy cl ai med
in any preceding claimconprising gep sel ectively of at | east

one oil source hafffg d%ﬂ”'?”é'&‘%t O‘Bn%ﬁttﬁffa dEle%‘éaa?ﬂésnt(ééﬁbl%s AR d° (EBAY and
Docosa Hexaenoi ¢ AasalubBHARtthavidagMata) 4eas o, 500 HotyuhessrathiafattiCRMspurity in
sai d synergistical t t u 0 I i that the
conposi tion conpr |([!§l)<£Fs/L\§aFPIPMj bi‘ a'dcﬁgg /ghgt %q g%t)legdﬁlao? @a}%{ﬁrﬂgetg(éogﬁéds{ﬂt%g aci ds
(SFA) 15-20 % MoRemPURsal upket €4 Watt 9f Geisas (eperAynaenasAog (Bifd and

Pol yunsat ur at ed f abtysaagdxdenoid Rid®Ha).ncl udi ng said EPA /DHA, 20-35 % and
such that the conposition conprises of upto 7% by w. of the said Eicosa
Pent aenoi ¢ Acid (EPA) and Docosa Hexaenoic Acid (DHA) . 20
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