FI ELP OF THE | NVENTI ON The present invention rel ates
to therapeutically active and health benefiting

wa@eloeopi3se oil fornmul ation and, in particul ar, PCDIN2005/000079

h

10

15

20

25

30

heal th benefiting dietary edible oil fornulation

prOV|d|ng for selectlve and surprising efficaci ous and
LB O ISVENTHONhI y unsaturated and MyMy

unst able benefit actives Ei cosa Pentaenoc acid ( EPA)

and Docosa Hexaenoc Acid (DHA) even at nornal

CPRkprosnk BRRAtSH vlfte &Y theAheuiafly A8V Md haUH!Rhefiting selective
adm ni stration/_ consunption ba; hurmns The dietary

il formulgtion gnd; incpartisudar; fogrhegithdeecfitingidigiagy @bbbml formulation

%rg%?% g#i O%thgn'purl ?m%flﬁlgghe gourcegﬁa i "%Ig’%‘ 'ﬁtﬂ’e pf, highly

hesafirdied gnd dﬁgmﬁsunﬁaﬂé%ﬁeﬁr aqies IBic@dPdntdeheicoadd ¢BPA) and
the other hand takes care of providjng the nuch desired
APO%AH Jiwen% ﬁ"éd (BHA)egien#t nawphceeking figppyrature- for safe-and -

AR Rlgh Ji
act | ves aﬁ%’ aa %?le\?gnt | gﬁ%a gﬁlo vascu%gireﬁlg pdible oil of the
eispatiodl drvotdwhml awiidt he lmitdtiogh of theybsecef DRA/ZHA in cdible oils

L o Rl B A i
tE’AﬁﬂHA bPéi ﬁwy AVithbIeR0d on %ﬁ%zﬁﬂ thRAcaRd (ﬁ%r&wéﬁ@ the much

hence can be advant aa} ous and incorporated in desired
¥

dasised salierpagive t mediac Hirbregular | adnpipistratio i /n gonsumption sby humans

PBEkop{HE, S, BRI 25%e G SR AFE g i endsls, gitments
fespbdigity dhosecichted & ‘”’*ﬁ‘ b faitfeeidefankd’ eeflésigoh ihamahe including

mail_nt.ai ni.ng good heal way of regul ar consunpti on
[ redusing istiekigessgn blaed ve r{swaﬁs tHee Hwgniion koplse direplgd to the

Mlﬁ‘%&@%ﬁbﬁ% Ic?‘? %IES vveHﬂB%n ovmlﬂ?ﬁ&t b%ahﬁgﬁ ﬁgﬁﬁa [{ta%ous and

ofi:carportal o desisdde nmbusats dnt diegiy ediblel aﬂs dbe chnhng neposes and

Vé’ﬂdbm or s orm_cgr %%Xg géiaage%dafgrt uct ed H—ybemg of
individuals. The mmvention is further directed to the method of treating humans for
maintaining good health by way of regular consumption / administration into humans
of the health benefiting dietary edible oil incorporating such actives EPA / DHA.

BACKGROUND ART

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

1t is known that low density lipo-protein (LDL) is a derivative of ingested oil which
carty cholesterol to the cells (normal body function) irrespective of body
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e-l'evel and’ réduction ‘of tendency
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 plateleis to 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.

It is known that Eicosa Pentacnoic Acid (EPA) and Docosa Hexaenoic Acid (DHA)
30 have therapeutic values as actives capable of reducing the cholesterol level in the
body and favour maintaining good health conditions especially by safeguarding
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magni fy as cooki ng tenperature increases. The poly
unsaturated tatty aci ds DHA/ EPAt herefore al so have

pFhsrpalyransstisated fathsoids DA /Fll thereforealsochaye problemidus fo their

| r.tr nts to.incraa tabl |ty .aaal NSk, 1. .
R gelss AR Pt DR, PRl o iRABKI Sofytiey against
Radidatioh dnde of ARSheh limbiatioh of kepeitint bad Wi tha\goristitukion of the oil
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possi bl e deterioration and exposure to air and
noi sture there is also the additional problens of
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can theoreticalTy produce EPA / DHA but )
use and application in environments requiring heat stability. Alpha lino-lenic acid
(ALNA) through bio-synihiesis 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 1o reduce triglyceride levels possibly due to insignificant availability

of the beneficial actives EPA / DHA from such source.

At present there are two major sources of EPA / DHA, namely fish oil and algae.
Enrichment of EPA / DHA in fish oil is generally done by fractional distillation and
related procedures but during this process it is likely to produce unidentified side
products.
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t FHhesproblem efppmrity pf EBA BRHA fiomdisrayellable seppey angdHn particular the

t. - ' i j t ' Le.

M SR R 2ol G RAES] BER /YIRS it gy
afiffjeutti toyfacdurbiR \pdssibiAappl ationssfor Rl thelpeutkobdefits épecially in
[ ticular the ingpurity content. in such presently

eonirplige righigrrids, 20y cbplesieraly lavelaia the Logy lars yegnlar intake /
obbiritidn, S BHidats RES] Bb BRI EABPa Mot UiSimpuriey

utic benefits e y in contro
tlevals yr drd awilable siwodes SfEERA /IIBMAI moti only meakiodthy udey/ application
r.equl i nt gke .,/ cans ion, It l.d _be clear . .
oo et i T8 be P asoaRble n 4 whi £33 itypossible
L R¥eiB eavironfiRniVembaihl HEHHE hisH afRrtuidsBudiPhs Bidkafy edible
make its use / application limted but al so has been
fadlénd to be not acceptable in the art in as far as its

possi bl e uses in environments / nediuns invol ving high
tenperatures such as dietary edible oils.

Thus, the above reveal that while on one hand it is desired to make advantageous use
of the therapeutic values of EPA and DHA in controlling triglycerides / cholesterol

levels in the body by way of its provision in a medium / formulation suitable for
regular consumption the same has been difficult to achieve due to the inherent
unsaturated form and consequently, therefore, possible unstable characteristics and
also the limitations in providing the same in pure form suitable for such regular and

wide scale applications and uses especially for maintenance of health and safe living,

OBJECTS OF THE INVENTIONS

It 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
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present invention is directed to identify selective .
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the lTater synergistically stable and naintaining its
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Yet another object of the present invention is directed to therapeutically valuable heat
stable cooking media incorporating EPA / DHA in a form which would be stable
including heat and storage stability, and be consumer friendly for large scale use and

application in maintenance of health and well-being of individuals.

Yet further object of the present invention is directed to a surprising 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

1) reducing the low density lipo-protein (LDL) to control cholesterol levels,

2) elevate high density lipo-protein (HDL) or lower the ratio of cholesterol to
direct HDL to favour effective disposal of accumulated cholesterol,
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heat stable form Yet another object of the present
invention is directed to therapeutically val uabl e heat
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Thus according to the basic aspect of the present invention, there is provided a
synergistically stable therapeutically active triglyceride and cholesterol controlling oil
composition comprising afleast one source of atleast one of Eicosa Penataenoic Acid
(EPA) and Docosa Hexaenoic Acid (DHA), said Eicosa Pentaenoic Acid and Docosa
Hexaenoic Acid being of atleast 50% to less than 100% purity in a free of any
encapsulated / protected form in combination with synergistically stability
coniributing oil constituents / ingredients.

It has surprisingly been found by way of the present invention that the limitations in
use / application of the presently available sources of Eicosa Pentacnoic Acid and
Docosa Hexaenoic Acid (not 100% pure) which includes impurities coniributing
towards the instability of the therapeutically beneficial activity of EPA / DHA in
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provided due to its avail able know edge on highly
unsaturated characteristics and possi bl e unstable
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|
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sources (not 100% pure) it is possible to synergistically reduce the unwanted unstable
constituents of the formulation within safe limits to thereby make it suitable for
human consumption. Importantly, further such possible reduction in the unwanted
unstable constituents in the formulation involving the therapeutically active EPA and
DHA is found to be also heat stable, apart from being within safe limits for human
consumption, beyond the ambient temperature to the usual cooking temperature.

According to a prefemred 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 Pentaenoic Acid and Docosa
Hexaenoic Acid, atleast 50% to less than 100% purity in amounts of upto 7%, free of
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a) saturated fatty acids (SFA) 15 —20%,
b) mono unsaturated fatly acids (MUFA) 40 — 65%, and
. €) Polynnsaturated fafty acids (PUFA) 20 — 35% including said EPA /
DHA.
It is thus surprisingly found by way of the present invention that the said highly
unsaturated and presumably unstable Ficosa Pentaenoic Acid and / or Docosa
Hexaenoic Acid in an oil media can synergistically take care of the highly unsaturated
and consequentially easily oxidisable and unstable characteristic of EPA / DHA
enabling provision of the said benefit actives free of its usual encapsulated form.
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Hrdngh denerporalioniof tthe ahergpeutirallyc yplsalle A /hDEM 3“’"1 its wsual

RGPS i RT3 e Rl ety o

pif)OV i gbduti thé hav density hipogiettindEDL) ¢ cntrd chélestesl levels

usual encapsul ated form | mortapt| th b .
Pnai leyatsrhigh densely dipormapitai neter L derave (HDL) or lowering the

PrOVI Shih o chdleSeRilo BHEQIHDIC APt Adotiveibisal 6f ddéimulated

BPA / I'n an heat st and active form
i nventcholkstemlt heref ore directed to provide the rruch

qSSI red. al t r naal ve apwe]goan&
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

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 Eicosa Pentaenoic Acid and
Docosa Hexaenoic Acid (DHA) in synergistically stability contributing oil
constitutents / oil ingredients.

In accordance with another aspect there is provided a process for manufaciure of EPA
/ DHA fortified synergistically stable therapeutically active triglyceride and
cholesterol controlling oil formulation comprising :
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conveni ent root for consunption of the required EPA /
DHA on a regul ar basis to nake beneficial use of the

wohpaenodssal t h benefits of such EPA / DHA as a PCT/IN2005/000079

triglyceride / cholesterol controlling agent Thus the
di etary bl end containing EPA/ DHA of the invention on
dnmrpamﬁng‘rﬂieﬂhgﬂy mﬁmﬁdﬂﬁﬁeﬂmm froint available sbureel irdy atleast

g;% a(S(E,go{%eh‘gkl%lyuns rat ed Epﬁﬂ@d%&_)'ﬁgrmﬁg%gabﬂny

'&Bﬁf&mhg %dﬂ»?ébﬂ endiR@dnidY Wi&h%%%&ﬁmﬁﬁdﬂ}@d stability

basic dietary oil through incorporation of the
tof dhelBRAY DU A iy ustal ceoking EBRperatude\ fromits usual
sources and wi t hout the need for any protective

SRRtk s AR Brote by T pRYITHAFORR, fof oo et of

|E’¢/£€|/SDH)¢\ ﬁhm“ﬁaﬂ esyhergisticelys smbleJthpﬁ:ppﬁﬁnangl active atiglyceride and
fat derivative (HDL) or [owering.the ratios of
helesterad contrpiiing pl dprmylpifon comp “ effective disposal

S B Y . e 1B s

&10%6 aokh tese than 10026 bi avchnisaefSgito W24 free abany plotective / encapsulated

bl PR B AT G e
Aﬁﬁﬁm& B&5ireQ staBRit) BFABIEPNY DAA iHYRRA Fodking &rh

therapeutical ly active triglyceride and chol est’ erol
control ling oil con‘p03| t| on of the invention can

2 @i Wgn enrd gancingludg cenvqmen%le‘reg@pb& “oils such as
t
BRI AP ool AR S 1 A e

shedof.ity contributing oil constltutepts / oi I
i ngredients. n accordance w th another aspect there is
provi ded a process for manufacture of EPA /

DHA
fBﬁ blend gansgdditionally iincarperaietaibgr knopayaddiyes tagquyentional dietary
ALY Sith bt E hitflGxiaRfs such as “TBHQ, BHA and TOCOPHEROLS, efc.

The sources of Eicosa Pentacnoic Acid (EPA) and Docosa Hexaenoic Acid (DHA)
can include conventional sources such as fish oil, algae oil, marine mammals, sea fish,

sea birds and the like or derivatives thereof.

It is possible to further refine the above selective blend of the dietary edible oil
invention incorporating EPA / DHA followed by deodorisation using standard
refining procedures.

In accordance with yet amother aspect of present invention, there is provided a
synergistically stable therapeutically active heaith benefiting dietary oil composition
comprising atleast one source of atleast one of Eicosa Pentaenoic Acid and Docosa
Hexaenoic Acid free of any encapsulated / protected from in combination with
synergistically stability contributing oil constituents / ingredients.
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chol esterol controlling oil formulation conprising
cincorporating the highly unsaturated EPA / DHA from

W@@slgd35e sources purity atleast 50% and | essPECTIEY2005/000079

100% free of any protective / encapsulated formin the
stability contributing edible oil constituents /
ingredients such as to maintain desired stability of

tAveofdify tditifis iaspers U] the devdntion] #nipsr ainprisisgly [been found that the

3“ rdance with the referred spect therers‘ggigxr
51(3 dasyupied %*nm & el o a0k BHA an contrmyto
tri g%ycer?%lcle aa'g\ choi e@t er ol E’gﬁfﬁd&i | I ng ’t}%same could avoid the
fpnobiuhatofoms detepiprationgresulting drquo rthe ihigh tdhgabr@‘mqsaturaﬂon and

APPGHE L ReOh, comermisieatty o ARG AP AN SRS B BOgORing swch

fth@8p&ikicaNY baicAcRE FPASY DHANTRY Rl GihERIS: 'tébchélﬁaway from the
stabrlrty contributing edible oil constituents

blished belicKietithg highly masamnraied and deicagrating BDA 4 DHg cannot be

t u € r
e%%%- b icsy Gt IR oo, plbeyd SRRAE Ul 155 codiiy purposes and
prtﬁbﬁiggoﬁﬁbwd@gﬁrﬁw Safdi Aﬂﬁi hemhstablegdﬁmﬁl M‘Tw'mﬁ foﬁnu]atlon
ricebran oilL, soyabean oil, cqrn almoil and the
IiNGEPYAtng %éghéﬁ%ﬁmﬁﬁuﬁséﬁ%@éﬁ%r tional ly
i ncorporate other known additives to conventi onal
wl ble oils permtted anti-oxidants such as

and TOCOPHEROLS, etc. The sources of Eicosa
PR RRAR oF he 1ivdnkitns, ifNshjdds MR adRniRed hfe HpldnddItdunder in

can i ncl ude conventional Sources such as fish oi
gﬂer dsitails inaelation tmnenlimitingexempiory iesiraippyias pardhe fllowing
é?ﬁw I .derivatives thereof. It is possible to further
fhe above sel ective blend of the dietary edible
oil invention incorporating EPA / DHA foll owed by

‘Méé_ﬁati on using standard refining procedures. | n
accordance with yet another asPect of present

i Fheesiabibity, of therhizhly ynsaiuraiisk easily oxidisable EPA / DHA in the oil
blend of the invention, EPA / DHA from available sources of enriched fish oil was

blended with groundnut oil in varions proportions and the stability of the formulations
tested is importantly to forther confirm the unexpected and synergestic heat stability
achieved by the oil formulation of the invention incorporating the EPA / DHA, oil
blends with varying amount of active benefit agent EPA / DHA heated from ambient
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 stirrer. The results obtained are reproduced hereunder in Table L
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bl ends with varying amount of active benefit agent EPA
/| DHA heated from anbient to upto 220 deg. C were

WO e®@bees35To maxi m ze the process of deteri oratP@RIN2005/000079

apart from heating at 180 deg.C, 200 deg.C and 220
deg. C, air was incorporated during heating by using
a‘harmbnm fesuls inr Table 1 Tiveak the sinargistic siabdifly congributing effect of the

duced nd ble LT bI
E»bs@p" o o, il St il off ok o ﬂﬁé%at?‘%éf@?“%gf}end casily
SaBROiérPebialiFAallabRIEFA DR A $iom the
OI + 90% G oundnut Q| - EPA/ DHA= 9%SFA- %

roqubtain Tablgdy inpayref HPYB Gisipoil, sogveer f4he BPA /DidAogven at ambient

R, i gforirtlon”oF S iy g LobiCopbhld pigh Rikis of

lﬁﬁ%m@lﬂéonstﬁﬁnﬁ%; Sﬁﬂretkiwlﬁ% advhiiidgcotSlyh6 sdmdiish dibsdddee when

D- 40% Fish Ol + 609 Gr t Ol - EPA DHA= %
Selictively blspded pith tho edible ail phtheprstsns invenigon, fhe fame fdgpnd to

0%
1y, O i G ot o s i
anbréﬁm in therrafige OFASC dBgoGsand-ebavenThe natablk (’@ummﬁ in the

SFA ias@?;m% g,gl&g? Fa;dﬁgeéACI d b!%;(ﬁgttgb ln’xg?u%gﬂa:]tg% €€osmble

rf&ﬁ#&lé&:vb Bind 2BY-Ah ebﬁé’ﬁs”t' oftfhe M@ﬁcﬂirﬁb@rzﬁiﬁ%é IBPA / DHA of

contributing effect of the conbination of the edible
¢he presentt ifviestiomi | source of the highly unsaturated and
easi |y oxidi sabl e therapeutically val uable EPA / DHA
In particular as apparent fromthe

In accordance with the preferred aspect of the invention, not only the unwanted
deterioration products (unknown) levels could be synergistically controlled by the oil
blend of the invention but importantly also the level of such unwanted 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 upio 7%.

The results of Table I, also confirm the unexpected and peculiar findings of the
present invention that contrary fo the usual belief in the art that due to the high degree
of unsaturation the poly unsaturated fatty acids DHA and EPA are easily oxidisable
and hence obviously unstable at higher temperatures usual for cooking, such fatty
acids DHA and EPA from the fish oil source is found to be surprisingly heat stable
even at temperatures of up to 220 deg. C. Such special findings of the invention
clearly and sufficiently provide avenues for wide scale use / application of the
therapeutically active EPA and DHA even under high temperatures and in medium
such as cooking oil requiring stability at such high temperatures.

-13-
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results in Table I, in case of 100% fish oil, source
of the EPA / DHA even at anbient tenperature the

waledend3sat i on of the product and consequenti aPCTiN05/000079

| evel s of unwanted constituents is apparent while
advant ageousl ythe sane fish oil source when
EgbhmpleilVel y Dbl ended vvlth the edi bI e oil of the present

1D Gontigy 5 S e Sy (iF thy blend of the

H’gzﬁgtgdgﬁ nRfleri %ﬁéﬁﬂ(&&kﬁé’m‘vﬁ of Reat'@RAS Imﬂ?ﬂeﬁﬁg { cboking)

a e. The notable reduction in the unman
»en svalysedfollowingiAracnican Qfficial Analytieal pnethed AOGSeCd 20-91. Air
i nvention nmakes it possible for selective and
advantageous use of the oil blend incorporating the
Hhend hegip %Wﬁiﬁgﬁléﬁb stiffteA CTigy gaalte obtdifed are
re erred aspect _of the invention, not only the
“d Sobles Bjand il hesspudesct s (unknown) | evel s coul d
be synergistically controlled by the oil blend of the
i nvention but inportantly also the |evel of such

unwant ed deterioration pr ould be controll ed

within very safe and norngﬁ&g“;)'gs found in usual

edicRhfage 'P‘oﬁar'(‘ftﬁﬂpdlﬁldctff db0a0 1 P BPAPDHX fidae altiagbifrce obtained
unsaturated EPA / DHA at upto 7% The results of Table

follcaamg theatove pracedure ek Apesicary Ol {dhgsaists Sogiety (A{HEH k4 20-91)

BercelibeP hFPRA GhPH e rofiBRing bl lfoctpiéile -

unsaturatlon the poly unsaturated fatty acids DHA and
e and hence obvi ously unstable

-EPA _are easi
Fx. A gher temﬂatures Jsual for cooking, such fatty

Ci70s Di—iAoud1 he fish oil source is found to
e surprisingly heat stdgble even at tenperatures of up

Bx £20 PdRegntage PSE @oﬁﬂpﬁﬁ:’t@bf dboutli 196 EP/ D& fiony slghe source
cI earl and suffl cien provi de avenues for w de

ed farys s ot Eﬁd the therapeutically active
EPA and DHA even under high tenperatures and in nmedi um
such as cooking oil requi rgnNg,.s ility at such high
t enper at ures. Exanple H w

Percentage Polar Compound of about 13% EPA/ DHA from fish oil source obtained
following the above procedure of American Oil Chemists Society (AOCS Cd 20-91)
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

Importantly, the above results in Table L, II and III, therefore clearly and sufficiently
confirm the surprising stability including heat stability of the edible oil formulation of
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To farther confirmthe constitutional stability of the
dietary oil, the blend of the invention, polar

woraioenys57 cont ent (i ndi cative of heat damage dRET/MR005/000079

heati ng / cooking) was anal ysed foll ow ng American
Oficial Analytical nmethod AOCS - Cd 20-91 . Air was
tirciavaniont iackudingi BRA hBMA fionbyvaslabledisht oik/ algae sarces T various

resul ts ob%rﬂ“q_ed ar e {Ymgﬁ%k‘?{ %Pﬁs}'a?‘ﬂd copirary fo the

g@ﬁ%&w vl FRAhei¥hlf LREMNALRATIFOLDER RBLRI HeSttat unstable at usual

ng the above procedure of American G| Chem sts

Eookmg mm&esdmg@n@m imegntiontclggelyslenrepstaatesodespupfgestic heat

plPtiy ok £ LA i b IR RO i fofl osgafahd uftcienty

HRAS ﬁemeqﬁsﬁtmsﬂm ;kksﬁbﬂdy ?mﬁcm ighlgtunkfi@ateldit &/ DHA in
1l Percentage. PoI ar Corrpoun

of about 13%
fcpeking o Hormmy restyAnd destay) sonige of l@fﬁ?@ agm%pemmﬂy

ShGE feplndly, ARG % | DRGSR RELELY by Protective /

feﬁf,dp@ufgtgﬂ fbhﬁdfbbfafe ;nddmahhgr WNWH atEﬁxgh&r t«:xmsmﬂsl ayeh as the
Pol ar ound of about 13%EP m/fis [ e
S50k, Sopking CMpRIINES @5 Aise PSS nﬁ!’arﬁsg?ﬁ?h gentrolling
taggntabove results in Table E, II and IH, therefore
cFearly and sufficiently confirmthe surprising
stability including heat stability of the edible oil
flérrru! on ofthe invention including EPA/ DHA from

e fish oil / algae sources at various

MR ReIRE “i@Tiain [ {heSprobieR oS iheCinsonily avadatile ehdés oRBRA / DHA
inmportantly contrary to the general belief that the

hmglhlay the Jishyeil tsoumpresulting, ingumantsd eenstitugris: therein Jgading to

{50 0 e RSP B QRS VAR Ao s
READY omléblerl #id| alsvedic d 00%Nkish i (B) 6fSTabid e Mefmthjected to heating

clea and sufficientl
uation of its polar and ¥1on-polar constituents. The results are repmduced

hereunder in Table IV,

Table IV

A B C D E
(16— 40/10) | (10— 40/20) | (10—40/30) | (10—40/40) | (16— 40/100)

Polar | Non- | Polar | Non- | Polaxr | Non- | Polar | Non- | Polar | Non~
Polar Polar Polar Polar Polar

Amb 28 1973155 |945 85 |915 |187 |817 |330 |670

180degC 165 |93.5 152 1848 |154 | 846 {220 |780 |350 |650

200degC 102 | 898 | 150 |85 16.8 | 832 {240 | 756 1407 | 593

220degC | 113 | 886 (152 (847 | 176 | 823 |244 |759 |413 | 586
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teaches for the first tine the possibility of
provi di ng highly unsaturated EPA / DHAIi n cooking oil

w0 o957 ons as a ready and regul ar source of PETIIN2KES/000079

of the therapeutically active beneficial agents EPA /
DHA wi t hout the need for any protective / encapsul ated
fEherabboe resalteindTablh B et iy cosfamethatthet fishi djhemrce of EPA /DHA as

SEORR Dt el bl R ARy phof SRsbentin Bis o5 et Jgvels of
e Rl Gerd {unbRnlel b oA N  he pr obl em of

the presently avail abl e sources of EPA / DHA such as
the fish oil source resulting in unwanted constituents

tFherinvention and iyparticacibe eihblend tkes caeof/suglplimitedensf presently

for i ¢ . : e -
(GitgERS 5 off Sblnts bPEPANIIACTSY Fbiing itFad@iic Bpfepotiviy by
GlayT aph etdbile rifipattiecainsisindtivohedthi theg edible eiladousdei sihthefpresent
iits polar and non-pol ar constituents. The results are

ABYIEONC A8 chrarly avarent Fomathe polay / nopspolay conylituspioQisthe various
I tS b I fddanddel ' (o] ;
s o7 e fgiRyidp, e Simd BaRP dr Sty Bk Bkt the desived
doweriy of fherunwaatkyl pedae constppbéntsfroonthd dishtod sonsceifgIPA / DHA
| evel s_of, unwant ed constituents (unwanted pol ar
a5 ﬂ‘?‘ﬁ&?ﬂ"&‘ﬁiﬁ“’ﬂﬁe invention and in particular the oil
bl end takes care of such limtations of presently

| iz HoF A, | fifkxpec
P 2‘8?‘&?‘.‘% of 6 it chfibh ﬁ@ﬁ“f‘%&e %ﬁ ke hidhst i fﬁf ted
i sypergistin gonweibdven theomwinddl pélar entistitventsi dves atihigbefemperatures

A B0 Bl 2obb oo ABREAS b gy o
e foriiRAidn T thd BveAtiGhsToLaddkin s withduR ahy MeteAbREon in its

care of the desired |owering of the unwanted pol ar
comstituentént s fromthe fish oil source of EPA / DHA
used in the fornul ati ons.

Example IV
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 :

The animals were maintained in animal house receiving standard diet. The
experimental oil was heated and added to 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
calculated from feed intake and EPA / DHA content in feed.
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The oil blend of the invention in Table IV further
denonstrates the unexpected synergistic control over

wa b@enyisant ed pol ar constituents even at hi ghePCT/IN2005/000079
tenperatures of 180 deg.C + which is ne usual cooking

10

15

tenperature and confirmthe workability of the
fiheradhuls iobtuimet] ardepresontod hawsndayin Teblki\handoVE. pose

wi t hout any deterioration in its constituents. Exanple
IV The therapeutic beneficial activity of the oil
formul ati on of the inventi %!ilnégr porati ng HPA/ DHA
free of any encapsul ated f further tested by

WLIPEA | (feeding trials) with 3 Nos. of Quinea

prot ocol followed for the said tests was _as

Nethodsed her edINES - MGH®Iani {aliligwe Adeaalitnd)ai ned i n

ani mal houkeanedeiasz ng Asandgyd idige2 TheseXpari nEncal C3

giolé’%cf‘eit% gnizeaddegy 19 4he Imognen ime V@C”SA@S 41

ubsequently palil etizied fon feedi ng off gui nea pi

[V

IDirecit DL i pi df priof 51 &] (day |[0)5welr e dnegsufed f dr

coppari-son—AfLtdr o els—atlreceivi-ng—HPA 3}_1:1’ ‘
T’Eﬁ‘h"eﬁaﬁ? | 8luds q‘?’easug‘e!d agg}in ot &l Fndurid of Bda| 106

EONSUNEd ger| dpy PEi4ani gl | ny£agh 1@ qUpgWel €23 271
ca cuI atedifromif eed I nt ake and IFPA / {DHA dontent 1 n

fldald. The resdRts ol& aj n2d gr %repr@%entéﬂ HerZunpei3in 17

Tabl-e\-anrt—i—Fapl-ev-Pay-0--H RroHt-e~Fapl-ew
(4% pr of I35l 2 4] ks &tlg, prA;O?’A Mna[g;gf 2400 | 13.7
WTh 0. 076 gm of EPA er day. BIL,BZ, B3 Aninals 1ed

with 0.286 gmof EPA / DHAper day. Cl, C2, C3 Aninals
fed with 0.46 gm of EPA / %lg% day.

Lipid Profile after 4 weeks

Method UNITS : MG/DL  (milligram / decilitre)

Al A2 A3 Bl B2 B3 C1 C2 c3

Cholesterol 43 34 32 43 28 35 26 27 34

Direct HDL 4 4 4 5 3 5 3 3

Triglycerides | 55 61 42 47 69 36 53 48 49

VLDL 11 i2 8 2 14 7 i1 10 10

LDL 28 18 20 29 11 23 12 14 21

Ratio 10.8 | 85 8.0 86 | 93 7 8.7 9 11.3
AlLA2, A3 - Animals fed with 0.076 gm of EPA/DHA per day.

B1,B2,B3 - Animals fed with 0.286 gm of EPA / DHA per day.

C1,C2,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
of the EPA / DHA in the oil formulation of the invention but also confirms the
retention of its benefit action upon consumption / administration in reducing
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Rati o Chol esterol divide by Direct HDL The above
results under Tables V and VI clearly shownot only the

W@ opndBng stability of the EPA/ DHA in the PCT/IN2005/000079
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formul ati on of the invention but also confirns the
retention of its benefit action upon consunption /
acholastesol; wrighyoeride, LIdd etd. affchfckdimpof dhe, oil picphmtion ofithe invention

LDL, etc. aft i ng, of oi | preparation of the
.w@ﬁ%ﬁ#ﬁ@%?@wﬂ@ on the daily
basis. It is thus possible by way of the invention to

provide for_alternative nmedia for the availability of
HbAs thus-posiblenbs vaz of the anvggon to prayideofon altemative madia for the

e f, O r. i_bl ul n t]
SHAPRSHNF O RO/ BHA el Bialt St ible IBPR 1B 408 proapsulated
bfonaf it possibie régulie ndonsumpisord [ applévatioh I/ erinfiflistratidn b9 Uiuman for
beneficlal and consunmer fri _endlrﬁ,gl arge scal e regul ar

i hempantic Bewrirts o d e fnysntienniss furthge (ditpstedoto faveur hepgficial and

I %! =} -

eésbpem g{ﬁl}ﬁl ﬁ cggt r o| I #}g tﬁagf3%8?#%%‘%%3%%&?&“&%%EPAI
i DHh én hoaimtenimagyof doman sheqilth andd eel| being |dspéaigiyén controlling
dajm:.1 synergi.stically st e therapeutjicall
i dnf ke i3 o B 0B T » s n g e
conposition conprising atl east one source of atl east

one of Ecosa Pentaenoc Acid (EPA) and Docosa Hexaenoic

acid (DHA), said Eicosa Pentaenoic Acid and Docosa

Hexaenoi ¢ Acid being of atleast 50%to | ess than 100%
purify in a free of any encapsul ated / protected form

in conbination with synergstically stability

contributing oil constituents / ingredients. 2) A

synergi stically stable therapeutically active

triglyceride and chol esterol controlling oil

conposition conprising atleast one source of atl east

one of Eicosa Pentaenoic Acid (EPA) and Docosa

Hexaenoic Acid (DHA) in anmounts of upto 7% said

Ei cosa Pentaenoi c Acid and Docosa Hexaenoic Acid
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bei ng of atleast 50%to | ess than 100% purity in a
free of any encapsulated / protected formin

W@ 0vbiopsssT on with synergistically stability — PCI/IN2005/000079

contributing oil constituents / ingredients. 3) A
dietary edi bl e cooking oil conposition conprising one
Weldainof at| east one of Ei cosa Pentaenoi c Add ( EPA)
and Docosa Hexaenoic Acid (DHA), said Eicosa

Pent aepoi ¢ _Aci.d .and cqQsa Hexaenoi ¢. Acj d.bei.l
| ea %e;(g[sbql s?ﬁaﬂmﬁﬁ%{ﬁg&i P@“ﬁen{%lﬁ“'feé‘gg nd, gholesterol
encapgshbRa /oipb&hﬁﬁiﬁih tompriting @aeki ki ircsl dthatleast one of
i sti caFIy stabilit cogitmsfliﬁ%uti ng_oi |

igﬂg i%iig@w Bentagngin Aeid (EBA) andr Dorerg Hexasnoig agid (DHA), said

di stri ' j 8. o
20% b %%nﬁd;?sa L‘Ié?(g{léé& atty g%*%gs%h‘/ﬁﬂg)%gﬁé&g‘%%ﬂ 50% to
andI cgegoﬂmnﬂdm&rmgiqdiﬂ at ﬁyeafjﬂ ainy éﬂdﬁé\)]abtli.‘d /- pﬂﬁk&k ed form in
including_.sajd EPA /DHA.. 4) A dietary edible cogking..
of | comptiRation, Wil synergiglically Sy Fosgihuing, ﬂ@ efetituents /
sourcqn%fed%bgeast one of Eicosa Pentaenoic Acid (EPA)

sa

and Doc xaenoi cAcid (DHA) in anpbunt of upto 7%
sai d Ei cosa Pentaenoi ¢ Add and Docosa Hexaenoic Acid

bz?i ng &fdyRemistiesllp sable G&dﬂﬁﬁﬁcﬂ?ﬂ%ﬂd triglydemida dride eholesterol
of any encapsul ated / protected formin conbination
wi t h sapmirelins: git spmposition compysips atleast e uiel of atleast one of

i ot B0, etipbdts RGNERAR IA, Dol HRidnfi) el (DFA) in

20%  hymemoflupsa T sdid Hidosa Pyntaenois A¢ildad)DiitofibPlexagndic Acid

,C?qdp Sdt?q%gl yunsgé;wr A ‘}%%Ht kssy %galndfﬂ()%)%% i%oa i_’reg’ g?/o any encapsulated /
protected form in combination with synergistically stability contributing oil
constituents / ingredients.

3) A dietary edible cooking oil composition comprising one source of atleast one
of Eicosa Pentaenoic Acid (EPA) and Docosa Hexaenoic Acid (DHA), said
Eicosa Pentacnoic Acid and Docosa Hexaenoic Acid being atleast 50% to less
than 100% purity in a free of any encapsulated / protected form in
combination with synergistically stability contributing 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
c) Polyunsaturated fatty acids (PUFA) 20 — 35% including said EPA
/DHA.

4) A dietary edible cooking oil composition as claimed in claim 3 comprising one
source of atleast one of Eicosa Pentaenoic Acid (EPA) and Docosa Hexaenoic
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5) The synergistic oil blend / the heat stable dietary
edi bl e cooking oil as clained in any one of clains |

W 2004/09#36T ei n sai d cooking oil source in the bPERIN2065/000079

preferably selected fromany vegetable oil preferably
conventional groundnut oil, rcebran oil, soyabean oil,
corn idid mmmmomtcbftﬂpm 17%4 snidEicbsetReneenoiekad fand Docosa

6) The_syner.gistic.oil t he he tabl e d tar
edi bl @%@ﬂ‘g %W‘@Pﬁ%ﬂé’m g‘ﬁﬂj ofany

to 5 faihl Yo %Hﬂndﬁaﬁvw“ﬁ%érgmwombmty
conventl etary edible oils preferably perm¢tteéd
anti - m:nn‘dﬂmtmg 911 cnstisu-HOngRdicnis aommygFémaﬁd digtabution

l'ike. F&) The synergistic oil blend / the heat stable
di etary-edi bl e cooking oil as clained in any one of

cl ai ngpy 1 tgaﬁrm&yacfdbgsmquegow Ei cosa Pent aenoi c
Aci d &QPA) and Docpsa Hexaen0| c ACi dd‘&) @gs/preferably
sel ectdd f maenocunssturtediaty acids - @efandh o |

5 . RIS il 2 i

manuf act ure'DBfAt he synergi sti cal ly stable
therapeuti cally active triglyceride and chol esterol

S el RS B S B, A i

t he S §h &f} RAte T WikMs O 1074 WARSEn QAR SdokkileS 67 Bource in the blend is
Pent aenoi ¢ Acid and Docosa Hexaenoi c Aci d(DHA) in-

syner guefeoily gel@ltabfrbmt anycsgekablewail p@fmlﬂy soneniippalgreundnut

/ oil t edi ent. A _pr.

I e T e A T Y
| DHAf¢herapgvai | abl e sources purity atl east 50% and

| ess man 100% free of any protective / encapsul at ed
formin the stability contributing edible oil

a@)nst i Thessyhergistic ofbdetide/ths heatstablesdictary edible cooking oil as claimed
in any one of claims 1 to 5 comprising additionally other known additives to
conventional dietary edible oils preferably permitted anti-oxidants such as
TBHQ, BHA and TOCOPHEROLS and the like.

7)  The synergistic oil blend / the heat stable dietary edible cooking oil as claimed
in any one of claims 1 to 6 wherein the sources of Eicosa Pentaenoic Acid
(EPA) and Docosa Hexaenoic Acid (DHA) preferably selected from
conventional sources such as fish oil, algae oil, marine mammals, sea fish, sea
birds and the like or derivatives thereof.

8) A process for the manufacture of the synergistically stable therapeutically
active triglyceride and cholestero! controlling oil composition as claimed in
any one of claims 1 to 7 comprising following simple blending of the selected

source of atleast one of Ficosa Pentaenoic Acid and Docosa Hexaenoic Acid
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cooki ng tenperatures. 10) A process as clained in any

W@r®6095361 ai s 8 or 9 conprising : incorporatiPQI/ANe05/000079
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hi ghl y unsaturated EPA / DHA from avail abl e sources

purity atleast 50% and | ess than 100% i n anounts of

upt o (PHIA)ednofsyrenisiicaliy e ctability/ cenicibpting avidd constifwents / oil
the stability contributing edible oil constituents / :
i ngr edPERESMEuch as to maintain desired stability of

the EPA / DHA in usual cooking tenperatures. 11) A

process as clainmed in any one of clains 8 to 10

®npr iA progessres clapmedin lginEPcompisingf ol | owed by

deodor.i zat i op usi t andar d, refi.ni cedur, .
A pro 3g‘§§ng§HB$ %eﬁg@ﬁy ngg'i’a%ﬁgpl & ! @ F%\Pﬁﬁméw?ﬁi sdhitdes purity
conpr iztlead S0v MndicsgthaR A0 ike bDaly protsttibe Atncipailaied form in
dietary oil conprising selecting the fatty acid

di st r itheitstability yeontiibritngoedible oflt eonsiitignisaf dnerpdicpls such as to
SFA .. 200 : 3
( vUr g uinidgiced abitRPof S BN AORA, el BN temperaturcs.

(PUFA) 20 - 35%including said EPA/ DHA 13) A

~ | ai ped ir f claigs 8 to. 12
o 1A prSeRsmEd I 5 a9y ol 805 somppsing

di stil; i - ' i Bkl iR .
[ Sy i i BT ) DA b i e iy
oi | . 14leastSPtieand loss than 100% tin bmeunts of upleil® &k iof any protective /

active health efitli dj ry. oil NPoOsSiil .
coan?ﬁWRFéﬂ?gzg?ndﬂeﬁgbﬁb§§$%ﬁx5®ﬂ%§@§ %ﬁkﬁbgﬁEpggggwnm /
Penf agigiedich SheR 26 1606ARRIHENCH Glabilitg iof the BPACf DRIZY in usual
encapsulated / protected fromin conbination with

syner gtookingdpmpperstugdsi | i ty contri buting oi

constituents / ingredients.

11) A process as claimed in any one of claims 8 to 10 comprising incorporating
EPA / DHA followed by deodorization using standard refining procedures.

12) A process as claimed in any one of claims 8 to 11 comprising providing EPA
/ DHA fortified heat stable dietary oil comprising selecting the fatty acid
distribution such that of .

a) Saturated Fatty Acids (SFA) 15— 20%,

b) Mono Unsaturated Fatty Acids (MUFA) 40 — 65%, and

c) Polyunsaturated Fatty Acids (PUFA) 20 — 35% including said EPA /
DHA.

13) A process as claimed in any one of claims 8 to 12 comprising concentrating by

a fractionation, distillation including molecular distillation the EPA / DHA
content in a batch extruded from fish / algae oil.
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15) A synergistically stable therapeutically active
health benefiting dietary oil conposition as clained

WO 0064028381 14 conpri sing atl east one source of BCT/BE2905/000079

one of Ei cosa Pentaenoic Acid and Docosa Hexaenoi c

Aic' d, in anounts of upto 20% free of any encapsul at ed
/ ‘iﬁr ot cveereisiiesily stablenthermpentieallyi activeyheslthi banefitng wictary oil

st abi | ri ' i ituents / ingredients. ]
oy TR SBhicoibbg s S8F Shirkt ot onp i Fagg g atacnoic
any ongcidfand Docosh Méxignbio Adid free 6N iy shchpfiRadd Phrdideted from in
(LDL) to,control .chol esterol |evels, b) elevating high
densi tSPRIRRLIOY, synergistically o stabdity rcontributine: pil msgﬁlents /
of chgl al and direct HDL ratios to favour

effective disposal of accunul ated chol esterol, c)

reduce triglyceride |level and d) reduce tendency of

o8| < & imbeBishipalll Bhf, Berimsticoly, sidive) alin Jevetiag distary oil
t hens alovfsHeh %%iﬁ%d'iﬂ\ﬁﬁﬁmcmhﬁﬁwig}% aﬂéhs? bA®Yource of atleast

stream conprising : regular admnistration
consurf9e Ynbigesa ie Acidi and Do di¢xanngic dhad.amyamounts of

h oed i i S| PA, / ferably .
L Syl SRR il A i
the | eyatrgificaly seadlity Toffribatihe 6l cohstifuch@) iR dients.

conbination with other edible oils constituents /
ingredients. 17) Use of stable oil formulation / each

bl | et ngg’ | 'tfdn?i ﬂﬁgﬁﬂ-. of
?Itsgi nsqwgﬂjts%agﬁas §Q4toﬁ)er pceﬁaltaf ca [fy eiﬁgﬁﬁ}g%‘%f&ﬁooki ng
medi a a)r oviredusing the downtdensity hipotprotginy ASPLY o /control cholesterol

chol esterol, 1 evels in humans. 18) Use of
t her apeuti d&¥' active beneficial agents EPA / DHA in

syner ¢)St | Gidvabing high density lipo-protein (HDL) and / or reducing the ratio of
cholesterol and direct HDL ratios to favour effective disposal of
accomulated cholesterol,
c) reduce triglyceride level and
d) reduce tendency of platelets to clump and adhere to the blood vessel
walls and related contraction of the blood vessels to themselves

because of lower cholesterel in blood stream comprising

regular administration / consumption of the stable oil formulation /
dietary heat stable edible oil comprising EPA / DHA preferably
selective amount of EPA / DHA upio 7% with purity in the level of
atieast 50% to less than 100% in combination with other edible oils
constituents / ingredients.

17)  Use of stable oil formulation / each stable dietary edible oil as claimed in any

one of claims 1 to 7 as a therapeutically beneficial cooking media providing
for controlling triglyceride / cholesterol levels in humans.
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stability contributing oil formnulations preferably

edible oil fornulations for cooking purposes. 19) Use
wo@Roobhewsapeutical ly active and beneficial and PCT/IN2005/000079

surprisingly heat stable agents EPA/ DHA in

synergistically stability contributing fornulations /

medium 20) Stable oil fornmulation / heat stable

digat ar ) LS : / e o
o rarcet BepQlcallp S, b RERN e PR IR, PG miticall
i | uststability contributief ek farmulationh prafembipadiblensil formulations for

exanplo%%kingpmpom.

19)  Use of therapeutically active and beneficial and surprisingly heat stable
agents EPA / DHA in synergistically stability contributing formulations /
medium.

20)  Stable oil formulation / heat stable dietary edible oil including EPA / DHA
and its manner of manufacture substantially as herein described and illustrated
with reference to the accompanying examples,
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