y 1111 11111211121121211211212112112121111211 . AKIAA* 1 AN ADDI TI VE FOR EDI BLE
O.L COMPOSI TI ON FI ELD OF THE | NVENTI ON The present inyention is an additive
" which can be incorporated into edible oil 5 conposition espeC|aIIy cooki ng

oil to provide therein anti-oxidant effect and r sorption into
the food prepared. The additive is conposed of bﬁﬂMﬂmwwmwumeornulated from
pl ant extracts of the Rutaceae fam|y. BACKGROUND OF, IHE | NVENTI ON 10 Many
of the antioxidant additives available in the retail nmarket are nade up of

synthetic chemnicals conmpounds whi ch
are anti-oxidative %éﬁ@iﬁﬁﬁkﬁiﬁyjﬁﬁgﬁu&%@w& %al |l ow themto act
as reducing agents, hydrogen donor, single oxygen quenchers and netal

chel ators. There are widespread feel | ng anongst consuners agai nst synthetic

cheni cal BHiRQETHERINBENTION high fat 15 content infried food. It has
been repohtleeg dés?xﬁt lqvg’t‘]quy aff Ul (vﬂ{éhOE‘a %ijg@lta'?éﬁh}i{? 4ol diene (BHT)

to rats caus aenorr ages in eura r|tone cavities and
or gans, i cotnposiviodli edpetially (tcﬁ)&irgsmamipmidertha&m Bui—ykldﬁlﬁdiﬁedf andyredusol e (BHA)
too, exhibited toxi ¢ an carézl nogenj ¢_effect These ant|OX| dants are

al | oned O agsupign mtR thedaed |preRared. oy # ‘;‘lveaFSeC‘E}PP‘Eﬁ e ¥OPRENPHES f 00d

201indust f fofilaiid plaebindlslcTthd NRHESE eafly.| Ow cost. Nbreover, cooking

oil tends to be absorbed into the food along the frying process. Ol
absorption in fried food nmay be as high as 50% of the food weight, making

t hem cal o to obesity. Fried food and frying oil
are hi ghI@ %@mww&kml ysis and rancidity which reduce

thei rieor gpRARY AFtthe dioRIAAA S/1iGRA JRUabIE if &hé ireRNt AbrkeP aRealaid . upPoesent |y,
the use of natural antioxidants is somewhat limted in the industry due to

| ack of ksymvue@dgherai@elst Plahtsicontain mungravs blgnlm@llc p@mpomuwhlclmreaoth ve
i ngredi ent s ! evant

toxi ci ty o bafeil R rbR ! b Hish B o ordofid sl Salnea
to be safgydloentdonbh &ingld 6:aGkh qadidthels@ng nitsltchelitodb. Théreiafe Widespread
feeling amongst consumers against synthetic chemical additives in foods and high fat
15 content in fried food. It has been reported that, dietary administration of
butylatedhydroxytoluene (BHT) to rats caused fatal haemorrhages in pleural and
peritoneal cavities and organs; ie. epididymis, testes and pancreas.
Butylatedhydroxyanisole (BHA) too, exhibited toxic and carcinogenic effects. These
antioxidants are allowed for use within legal limits and they are often used in the food

20  industries; due to their effectiveness and low cost.

Moreover, cooking oil tends to be absorbed into the food along the frying process. Oil
absorption in fried food may be as high as 50% of the food weight, making them
calorie dense and may contribute to obesity. Fried food and frying oil are highly
25 prone to oxidation, hydrolysis and rancidity which reduce their organoleptic

properties and may be detrimental to health.

Presently, the use of natural antioxidants is somewhat limited in the industry due to
lack of knowledge about their molecular composition, amount of active ingredients in
30  the source material and the availability of relevant toxicity data. Natural antioxidants

from food of plant origin are presumed to be safe due to their traditional long history
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of use in food.




1111211211212112121217121212112121211211111 2 Patent applicati on W2007049227
di.scl oses an edible oil conposition, particularly for use in frying and
cooki ng fooeds, which-has a high stability under thermal stress, with | ess
devel opnment of degradation products during frying and cooking and |l ess 5
absorption of these degradation products on the surface of the food. The
conposition consists of a m xture of vegetable oils characterized by a
rati o by weight (R) of nonounsaturate@ fatty acids to polyunsaturated fatty
acids in the range from5 to 8, a percentage by weight of saturated fatty
acids (S) in the range from 18 to 22% and a content of antioxidants in the
range froPpateft dpplibAidnPM02000e49202aRQISEEY an teditie oil AdRtposiibAapdrticdady pr oduced
by nol ecular distillation fromnatural |ipid starting materials. Japanese
pat ent apfriuwsain xingrndxpokmgfoeds, e bas & bigh stability dinderr thexmal stress. f ood

portion ip: 1 X , 1. X1 J"%ﬁ e, ki I Lth
chem cal | &“ﬁ l%g %?’P ?%gpgfgr r%aacggh?r{gguncg% ﬁt ?igg% %/Ag %g)rk%{go%dr }e\r%% the oil
absor (i i osbsaniohwfthse degladitem prodwctd on et suefack pivhe ifesd. he dusgdsitiyn t he

met hod and havinﬁédepreased oi | content and, acceptable taste textgre and

appear anceenSioPharmagHE Pluregstaple: ey chasptriizedi Bha wodu7yaiEbR) B _
Ashour i anpho@isatufdiéd ¥ty@cki tH?B@QHsa%at@H‘fét&gaéi&diﬂ‘%ﬁ@f ngE fidn 535 gf4ee fried
food products, and prodicts nade“according t'o the nethods, in which food

pi eces ar percansgechyweightiof satureted Sattydaads () inithe range ifoal 1RIin22%, pados ei n, and
an oil absorption nmnim zing agent i.ncluding_an edible |lipo W%Iic mat eri al ,
Ahere. t hoCTUER HoaiRoRidanG: B dankte SPGbA0 e bb P AspeRPERESy: Hste. 1 or
food pyodugioxidadis Bk tpRGIUCEX B GnolbdAMORistiARGLOIHN Kh@aPAlpRd | $drtifs Of
25conventional full-fat friedfood products, as according to a preferred
embodi menmatenalshi t ed Ki ngdom pat ent application no. 1200450 al so di scl oses
an i nproved cooking oil or fat conposition conprising an essential oil
formul ati on except citrus essential oil reduce the pungent odour w thout

i mpar t i ngJdpansse Yatdnd apPlcadibh NA0DAI54867 GelaReIb td Mdthod for frying a food

portion in a mixture produced by mixing at least one kind of oil with chemically-
15 modified starch of an amount effective for lowering the oil absorption and further
relates to a fried food portion produced by the method and having decreased oil

content and acceptable taste, texture and appearance.

Another world wide patent application, W02007041682, by Ashourian ef al. claims a
20 method of making reduced-fat or_fat-free fried food products, and products made
according to the methods, in which food pieces are coated with an aqueous adhesion
mixture including a protein, and an oil absorption minimizing agent including an
edible lipophilic material, Where the coating is adhered to the food pieces, in order to
provide for food products having the texture, flavor, and other characteristics of

25  conventional full-fat fried food products, as according to a preferred embodiment.

A United Kingdom patent application no. 1200450 also discloses an improved
cooking oil or fat composition comprising an essential oil formulation except citrus
essential oil reduce the pungent odour without imparting flavour to the oil and fat

30 composition.



3 SUWARY OF THE | NVENTI ON The present invention ains to disclose an
additive which can be incorporated into edible oil conposition, preferably
a cooking oil conposition, thus rendering the edible oil conposition nore
resi stant upon oxi dation under prolong heating and reduce oil 5absorption
in:the fried food. Further object of the present invention is to provide an
edi ble oil conposition, which is suitable to be used for frying food
because |l ess of the edible oil conposidtion is absorbed into the fried food.
Consequen i epared food is less 10 likely to
contribut%bxgw%ﬁgi#ﬁ@ﬁtﬁgng?ﬁbﬁqﬂg{nfuI effects on the health o¥ t he
consuner STR Brdsént! st RUCAMS ity Rlidclsa k@ ddithat whichCah Ml Ricoldoral Bito t he
present invention also offers a cooking oil conposition which is_|ess

wast ef ul edibls@ilaepipoyitian, prefeebly aeenkingeilieemppsitian, fusrendgring theredible ooki ng
st el e ) > y . . .
Goor adar  TREAES Aokl RS LA KRelon TRIS 5P YEASE, 4RRARk of

requi red hisofptidontif theStrio® favapunt of food conpared to the normal cooking oil
wi t hout the additive. Furthernore, the present invention can be
considered as an environnmental friendly 20 solution product which is

capabl e of, eRhaRE-NGr SRR Rldniidfadfo flobideiANebIL B SohpMEbRGViEE amount
of spent §I| vvg);IB gptgo&lg)g%é(flegtcar%gg At é)ast aone o% thgh%r ecelgi ng objects
is met, i3 sitable torbei msepabdt frying food Yecaseriessi ofvthateddre oilrconyposiionrie of t he
enbodi ment, of the present invention includes an 25 extract fornulated from
but not | phReERed 19 ti}aiil%@oaa&%seaverﬁm &%@H@PB?%H? thepiepayeq Hogds i

i ncor per afiedy k1t hiANGE RK6EREitPhhd SREPIRS kill QBfebQ ontRIMGIA S f el corslaRéPt | On
into food fried by the cooking oil conposition thereof. According to

anot her pded werlessatxeesbivdiinteket ofdht ermalopieesent i nvention, the plant parts 30
that the extract derived are fruits, |leaves, stem flowers or roots. It is
preferably to have these plant parts dried and prepared into snall

fragment sMgéses the Prasit inerftion 486t 6@t iaCddoRig JiDEsMpaitichwhichii€desk ood
shows decrease in oil absorption by as nuch . . .
wasteful to be employed in food ‘manufacturing. In particular, the cooking oil
15 composition with the additives is more resistance against degradation due to
oxidation, thus less volume of the cooking oil is required to fry the same amount of

food compared to the normal cooking oil without the additive.

Furthermore, the present invention can be considered as an environmental friendly
20  solution product which is capable of enhancing cooking oil usage efficiency thus

reducing the amount of spent oil waste to be discarded.

At least one of the preceding objects is met, in whole or in part, by the present
invention, in which one of the embodiment of the present invention includes an
25  extract formulated from but not limited to various parts of Rutaceae plant family to be
incorporated into a cooking oil composition for reducing oil adsorption into food fried

by the cooking oil composition thereof.

According to another preferred embodiment of the present invention, the plant parts
30 that the extract derived are fruits, leaves, stem, flowers or roots. It is preferably to
have these plant parts dried and prepared into small fragments before subjecting for

extraction and formulation. Fried food shows decrease in oil absorption by as much



4 as .30%in the presence of this phenolic based additive oil conposition.
The additive al so has anti oxi dant properties, anti-hypertensive,

anti-hi stam ne, anti-spasnodic, antibacterial, anti-hyperchol esterol,
anti-inflammtion and cancer protective properties and produced significant
(P<0.05) inprovenent in crispiness, taste and 5 overall quality of the
fried products. The additive devel oped when added to the frying oil at

opti mum concentrati on was capabl e of netarding oxidation in palmolein
simlar to .in tests such.as -PV,, AV, EEA and OS!...Senspr val uation
of the f r et dbihe BrsneSo i henclis ¥ magttus S tamBosiiahy T i nese,
tast e andalqy efag! dntiaiant YPropeftiedd ahtiByPertbayivé,r dhtibisvintine,t gi-pRaemelicc based
additive was used. The additive 10devel oped proved to function as a natural
fat anti oXitibaeterialpj antifhypergholesieriohhi et ipflamymatont ad Heearerh PRE¥HYS ng

propertie i i.ed. z . J r
Crbodi menfroBr han dSpdieef SigoMREnt T8 PR, B ¥Fshcss, oY BRFY
addi tiyve overdlhguality 6f edtled piduats. The adddiveakivéloped whircdidedngee ffyingn 0. 02 to

0.5% by 15wei ght of the total cooking oil composition. In order to achieve
the st at e@il AGORIFRYY E8NCEAHAHWALEAPRPIE o retarding oxddation 1n polem pleghSiMIRE ext r act

woul d cont ARATIAResRuERAE FANSOP! kA CANRIUNISnsoRf SaRIABh K1 fHRIREd Riod " €,

sel ected from pi nene, citronre ter pi nen- citrone citronellyl
acet at e, shdvedesigmifiahnt FP0a03) ainpaoehrhe in respihesse sased andiodsrallt quadipher ol s,
tocotrienqgls, flayqnoids, eriocjtrin, neoerjogitrin, narirutin, hesperidin,
neohes por (e 14 gAY Ve, bER. (he BhSRnaorh St Sastinst Bhe aidipe

DESCR| PT! G efdped oVt fiMefior a8 Al Htsanﬁ?ﬂﬂﬁﬁfbi%l%\ﬁhﬁﬁn(iﬂﬁﬁﬁﬁswﬁﬁl oi |

content percentage in French Fries during five days of frying; Figure 2is a
gr aph shovfhaghealth pgesoting pepakémaking the ffigd/foosMess harzardoustomBltlpal m ol ei n;
30 5 Figure 4is a graph showi ng changes in iodine value (1V) over tinme in
RBD

Further embodiment of the cooking oil composition relates to the amount of the
additive in the disclosed cooking oil composition which ranges from 0.02 to 0.5% by
15  weight of the total cooking oil composition.

In order to achieve the stated advantages and end results of the present invention, the
extract would contain one or more phenolic compounds, preferably three or more;
selected from pinene, citronellal, terpinen-4-ol, citronellol, citronellyl acetate,
20  geranial, geranial acetate, neral, carotenoids, tocopherols, tocotrienols, flavonoids,
eriocitrin, neoeriocitrin, narirutin, hesperidin, neohesperidin, didymin, lutein,

furocoumarins and carbazole.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Figure 1 is a graph showing changes in oil content percentage in French Fries
during five days of frying;
Figure 2 is a graph showing changes in peroxide value (PV) over time in RBD
palm olein;
30
Figure 3 is a graph showing changes in anisidine value (AV) over time in RBD

palm olein;



pal molein; 5 Figure 5is a graph showi ng changes in free fatty acid (FFA)
over time in RBD pal molein; Figure 6is a graph show ng changes in OS

val ue over.tinme in RBD palmolein; 10 Figure 7is a graph show ng changes in
pol ar conpounds over tine in RBD pal molein; Figure 8is a graph show ng
changes in pol ymer conmpounds over tinme in RBD palmolein; 15 Figure 9is a
graph showi ng changes in col our redness over tine in RBD palmolein; Figure
10is a graph showing different additiwe fornmulations giving rise to

20di fferent % of oil absorption by various deep fried food in RBD palm
olein (Effect of different phenolic based additives fornul ati on devel oped
on oi | abeiguitd on of dlifebRIsDwid tieslebonrtine el UKD HEBGRCH RNDOF THE

| NVENTI ON Z250ne skilled in the art wll readily appreciate that the present
invention is well ap@ptadeinto carry out the objects and obtain the ends and
advant ages nentioned, as well as those inherent therein. The enbodi nent
describes herein is not intended as limtations on the scope of the

| nvent3 onFigdfk Sne ofs af diépliesioadhgreRingedint fiee PKGIEId (FFAY @Fer e iip RBD ext r act
derives fromvarious plant parts of Rutaceae plant famly to be

i ncorporated into aP¥®dHfIAg oi | conposition to inprove its physiochenica
properties. Incorporation of this extract into the 6

Figure 6 is a graph showing changes in OSI value over time in RBD palm olein;
10  Figure 7 is a graph showing changes in polar compounds over time in RBD
palm olein; d
Figure 8 is a graph showing changes in polymer compounds over time in RBD
palm olein;
15
Figure 9 is a graph showing changes in colour redness over time in RBD palm
olein;
Figure 10 is a graph showing different additive formulations giving rise to
20 different % of oil absorption by various deep fried food in RBD palm

olein (Effect of different phenolic based additives formulation

developed on oil absorption of different fried foods).

DETAILED DESCRIPTION OF THE INVENTION

25 One skilled in the art will readily appreciate that the present invention is well adapted
to carry out the objects and obtain the ends and advantages mentioned, as well as
those inherent therein. The embodiment describes herein is not intended as limitations

on the scope of the invention.

30  One of the embodiment in the present invention is an extract derives from various
plant parts of Rutaceae plant family to be incorporated into a cooking oil composition

to improve its physiochemical properties. Incorporation of this extract into the



cooki.ng oil as an additive not only prolong the shell life of the cooking
oi-l conposition, but also increase greatly the cooking oil usage
efficiency. In accordance with the preferred enbodi nent, the extract

menti oned herein throughout the specification refers to a bio-phenol based
extract. It is patentably inportant to note 5 that the biophenol based
additives is characterized by having oil absorption reducing properties
during frying, anti-oxidative, and camdi o-protective. The additive

devel oped_when added to_the fryjng,oil was capable.of t arding oxjdation
0 bt m ok B % ah iRy it ALY prolBE (8RR iR el B SE0HE YL o
function @mpbsiidiniba! aldodincrande g?&ltg@tﬂé co&iih%@b%%g%tdfﬂaeﬁdyh'hbhdc@fda\ﬁi:é h ot her
heal t h pronoting properties providing 10 that consunption of fried food
bri ngs | ewghdther praferred caftiodamento theaixtract Thentigned disrginsibreushows tthe t he.
addi tives_al.: 0 i ' joni i ' '

crispi nesssp,%ht%ggt{?%n anﬁgggé‘r%?%hgﬁogﬁa%& %ft%fcglqgég g@%&%‘?@ﬁ‘%“?ﬁ nttgulé: e
propers i ethathelbiopheuoltgsédaddiivasds bhargctédizddy, havitgy Gil apsdetivn fodssnk
additives and extract derives fromthe present invention is suitable to

pr epar ed POBertiEYIHIEBHEEAN-Bdativesand; Grrdieriettyes Bhedditivegievaloped;i at e
hypert ens| Qﬂpﬁﬁﬁ 3 ggﬁgg | 1 AT state.
Nbreover,k?ﬂ%wg¥gg osed aggpﬁyﬁé%ﬁgggggggm?e resﬁ?%gwﬁngiﬁﬁﬁﬁﬂ?%%kmould
enhance ifo BHT ahf ests. tThe additiee aedelopddoprovetl tohdummdioh| & ai hatocahpfasi ti on

nor the food epared. This.can be attribut to the pol yphenol s,.and smal
pept i des 19 aBY, &1L AFSOTHEOR a@aral%tﬁgfem?@ﬁmrwﬁ% bropiitige pravidipe

sel ectg NYthhh @ohdutBriof X1 Asdd %bd”Bﬁﬁ‘gsi fdss afReirdOhtR PFES Stot ReakNOIThe | SiP! at i on
of unwanted netabolites that may i npart unpl easant taste or odour.

Fol | owi ngcampdsitonhwith thetadditivenalso praslubésoiinpd doasl with sigaificantsimpeo eaient

i solated fromvariou | ant rts.such.as fl rs,.. eaves and fruits from
the. pl ant 1 Gl 8% BEBYerR i 18T pradiRL Migh SEE Ta@hrechils o
enbodi menhavaig tHéEreﬁ_éﬂﬁlﬁF‘lﬂa{kd})/ﬂﬂttiiéﬁhenbhﬁasedh&@iﬁbest and' éxtRici @¢tivas fione edi bl e
oil additive 1s derived fromyvarious plants parts of the Rutaceae famly
especi al | the@reserianygntionds piitahledo pagpared foeditp brecansemed hy these uviendedtowi t h t he
extra t i . i i i.t1;0 i g .

oty B A PFMIAP R SoR BRIt B AR Bk i g
enbodi menstatef Mdreovre slendistlovehtdditivésn possesss refreshiag i figyoart IwHicle anquddi t i on

conprises an additive, haying extract derives. from plant parts of t aceae
famly. Agihagee &d}oﬁ ﬁ?fa%é%,ta%@ SRR 5P |eﬁt?éﬁ@%§9mpeﬁﬂ?ﬁ Rerithgi foed t he

di scl Osedpx%géjﬂe&i MRS XY Q'{rib%lt&%%%é ﬁd]%plféﬂBis'aﬂﬁ IsHhah ip}éﬁticl%rsfapﬁlébl'e in'\t’gé eover,

absorptioh of the cooking oil conposition:into the food is reduce

si gni fi caentiagtst dndequentdy,fit \is regucial hinwseldcting eth® 5ight extrictionhmatghial hed act ual
hat t ttai h. | il 1 .pt i i nt.o the food d i
o L ST Bt D b Sl R R gR ,

and/ or caplpfpydrates to forman oil barrier at the frying tenperatures. The

di scl osed oil conposition also shows significant oil usage efficiency ow ng
to its good anti-oxidative property as further denonstrated by the.exanples

gi ven. 15.The .additive bei .ncorporated into the cookin il.is mainly
Qonst t ut EASyREtpr utfersPeutRie ofif bR Fnol sRutel S GPREIDHsclibd al ™t a1
such as f vatidus pldr® aets sustt @nflofef\B¢ave®ind @itS - frobh €hed PRHRL o fORuthbRe@ X I act
in the additives may range from70%to 100% by nole of the total additive.
Li ke &bovE#ilti oned, the other anti-oxidative 20 agent can be used in
conjunction to fornulate this additive. In order to have the discl osed

cooking oil conposition possessing the desired physiochem cal properties,
t he concehi srdet Wrcaddy dul eheguelfietred embpdigient abihy piaagiciavéntion) e @Rtri td. 5 by

wei ght of _the total i gh the co ition, It is knowg in the art that
g functeilon as t?xe e\cﬁalegoii aé)cIitive is deri%)c? Isrom various plants parts \g?the Rutaceae

family especially of the citrus plants.

30
Pursuant to the preferred embodiment of the present invention, the additives is most

preferred to be prepared in a concentrated form. Optionally, other anti-oxidant agents



25 insufficient amount of the additives in the cooking oil conposition wll
not render the cooking oil conposition with the desired properties, while
too nuch of the additives may affect the col our of the cooking oi
conposition which does not necessarily adversely affects the oil quality.
30.0ne of the preferred enbodi nents of the disclosed oil conposition
utilizes the plant parts of the Rutaceae plant selected fromthe group
consisting of citrus plants. Moreover,7 the plant parts are fruits, |eaves
and flowers., One.skill.ed in the . art shall 8 appregjate the fact that other
ol ant s 1 r o bt seuieeto Y uierEiap asnlnd RPARRL Ml Bs i8R co o

t he sour caeldesitsdphiyiocidhdicaprdetios rediffehat agplicegarsd pl ant species and
parts contain sufficient preferred bio-pol yphenol conpounds to produce
conparatively high yield. Therefore, any nodification thereon shall not

depart fr ; G r t ] Nt ion. Al Lon ! w dr aw
o the f ablOPhs Prifder clbohlifert” 2R PR b Ellion M B f (S08he 0P
fam | y5 i nedhysositibai dompeisey af #Iditbleyhacimgteairns detivésefasih pldnt partwof Rmaceadi f f er ent
chem cal conpounds sel ected fromthe group consisting of pinene 541]0
ci t ronel | fmilyt ot darth-abpye, the icapling &l coamposiinn mpredawihdhe disslasedhi al |
gerani al il CoxtfiilsbxceRBAC LEBL AR VS BEARRS! MrepldC Ao BF the
flavonoi ds, ertocitrin, neoerirocitrin, narirutin, hesperidin,
neohesper tabiking dildyompositiont @i the daak tsurmluteds significaatlp agwmldering tfryisg appar ent
to one skilled in the art to_jsolate different conmbination qf .the .
abovenent f%ﬂ% E’h@?nm% P l‘éﬁﬁrpgb?f@ theoATtHe aé’(‘,sé‘ééop"i‘t?r‘ﬂ ssu‘ﬁhrjr‘?‘i"yo%y si mply
15adj ypt MeforRiontiie #e! e prepaRidoN &kt iflly Ederd6dd, Ais ProbaYly Mrdhgh itpH tine,
and so on. The followng part ains to illustrate the extraction process for
acqui r i ngreabiordiveth peweinaatdi/ari vabolydnaes tarfprmnarewili barrien at ithe tfryigg t he
wer e .col.l cl eaned,

f th i ian. . Th I ,
vashod antf ST TR o Thhmi P pieBo sl SPPOYI Rice anar Ze il B8 Lodbeone

The dri edefiRicRty @Iw'u‘i%% 45 @ubdl atisioRMllabived bRspRAY a8 MirtRest dedtdne@atbdbgethé i Nes
preferably with al cohol (I:10 v/v) and three tines with acetone or with

m xt ures efamiHes@ivétor m and al cohol . Neverthel ess, other solvent may be used
as the.extraction nmediumto isolate the polar conpounds such as

pol yphenols. This is a process designed to separate sol uble phenolic
conmpound e didifivs being fiicoiparatedlintd thatooking 88 i plainly cohssuted ofisktrgrta | i qui d
matrix (sqlvent). Al cohol, chlorof okm vva"teér ,land %cet }Ql_ge h]gs shown to
produce g8&dveyi EBem Yasiops @lank ags 9foRuidree clomilyToichess FUEs: lspvaiasteMepeat ed
few timesagReihe éaageTﬁ@mb&gt&tﬁé bedd: e tne KRS mdyh@ngO FBRLTIS 10 The.

pool ed extracts were vacuumdried at 40C and stored untiT used. One skilled
i n the ar108%ahy mapgpotticabtal taditive.sbika mbbi¢mertioned;stbe pthep|antitaxidatizages of

tenperature, an 30,different es of solvents or by using supercritical
f1 ui dﬁ@xt P&t F?f}(ib%?ﬁdﬁ‘hﬁorﬂwgoﬁgfoé'ﬂugaﬁeﬁ‘ﬁQ‘@?tmf' of optinmumextraction rate
and solubility, thus any nodification in ternms of changing the extraction
tenperature to suit the solvents or gas .ﬁ)erforrr.a.nce 9 shall not depart
from t he bropderofo thhaee phe sliselosediconkingnoil Reompesiionr pessestivgethendesIsdC or so
may cause_structural destruction of e iV, i L Se,

sol vent s BEYSQOaC eg?c@i gﬁoggrenﬁ’i Feco?%enfr%éonpﬁfgﬂ‘e afflﬁgﬂggﬁ &gégrtflﬁlgnr%h \%%‘%ﬁrrent.

The pH of otoheao @6 ByaetighoftBY tdigl waghitoTtiRdconisbsiidnnitad kiovi i thé ert phiaef er abl e

rangeépH of 2 to 10) L . . )
2 insufficient amount of the additives in the cooking oil composition will not render the

cooking oil composition with the desired properties, while too much of the additives
may affect the colour of the cooking oil composition which does not necessarily

adversely affects the oil quality.

30  One of the preferred embodiments of the disclosed oil composition utilizes the plant
parts of the Rutaceae plant selected from the group consisting of citrus plants.

‘Moreover, the plant parts are fruits, leaves and flowers. One skilled in the art shall



5 throughout the extraction in consideration of the accunul ated pol yphenol s
or small peptides may affect the pH of the extraction thus |ead to reduced
extraction.rate or hydrolysis. To inprove the yield and rate of extraction
process, the extraction mxture is preferably stirred constantly throughout
t he whol e process so that extraction can occur honogeneously. Comon
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pol yphenol s extraction. This is a process designed to separate sol uble

phenol i ¢ conpound by diffusion froma solid matrix (plant tissue) using a

liquid mkitle?fti&é%a‘{lep{)&rdxﬁiv%hﬁ a0k S%g;yﬂa-gﬂam@%%&wgﬁ%% i qHeed good

yield in extracting avones, avonol s, at echin. e extracti on was
done a f eRufabedei plaat fahhidy [boaheddéitive gueferably eomams uan kast ettirest o @6rand

stored untj] used. EXAMPLE 2 The il absorption reducing. properties for
ried foofiiren hg’eﬁ?lff’dhé?falma’dai salssied bitsp REH! F%&%‘S?‘éegt Ogrréé%fl@scr i bed
bel ow @0 -ciﬁ%n&?&‘ﬂage?%(i}ier(-ﬁ%rl EitoHelRA! Litx%ﬂ&’llﬁ%e%&%é%&i&l, Feradisll Acbihte,
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200g per batch of French fries were fried for 2.5m n per day at 30mn

interval s_f 8 h daily.. The f t d off .at th d.of th
frying e)s(a_éé) &q}@mlggra%h aﬁ@%dﬂ@tqiﬁe{h}éi%{ctsrac\{\f)il%rocuegsn%r ac(:)quiril?g the d?sc?onsed © ©

additive without any intention in limiting the scope of the present invention. The plant
parts were collected, cleaned, washed and cut into small pieces and oven dried at 40-
20  50°C overnight. The dried material was ground using a blender and extracted three
times preferably with alcohol (1:10 v/v) and three times with acetone or with mixtures
of chloroform and alcohol. Nevertheless, other solvent may be used as the extraction
medium to isolate the polar compounds such as polyphenols. This is a process
designed to separate soluble phenolic compound by diffusion from a solid matrix
25 (plant tissue) using a liquid matrix (solvent). Alcohol, chloroform, water and acetone
has shown to produce good yield in the extraction process. The extraction was
repeated few times on the same sample to effectively extract the compounds. The
pooled extracts were vacuum-dried at 40°C and stored until used. One skilled in the
art shall appreciate their solubility is susceptible to changes of temperature, and
30 different types of solvents or by using supercritical fluid extraction and may have
variation in terms of optimum extraction rate and solubility, thus any modification in

terms of changing the extraction temperature to suit the solvents or gas performance



15 was allowed to cool to 60C. The oil in each fryer was filtered to renove
debris using separate filters. Accurately weighed 400g of the frying oi
fromeach fryer were sanpled into anber bottles. Al oil sanples were
spurge with sl ow bubbles of nitrogen fromthe bottomof the bottles and
stored in a freezer at -20C for physical and chem cal analysis. 20 After
frying, the French fries were renoved fromthe fryer. Sensory eval uation
was conducted on the same day using tlge 5th and 6th batches of fried French

fries. Th ryer re t ed up 10k i.th f.resh oils containj.n
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indicator for primary oxidation products in fats and oils. Figure 2 shows
that the Bi ophenol based additives could significantly (P<0.05) reduce the
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during frying. Anisidine value is the neasure of secondary product
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and cut into small pieces and oven dried at 40-50°C overnight. The dried material was

ground using a blender and extracted three times with alcohol (1:10 v/v) and three
20 times with acetone or with mixtures of chloroform and alcohol. Other solvent may be
used as a medium for the polyphenols extraction. This is a process designed to
separate soluble phenolic compound by diffusion from a solid matrix (plant tissue)
using a liquid matrix (solvent). Alcohol, chloroform and acetone has produced good
yield in extracting flavones, flavonols, and catechin. The extraction was done a few

25  times. The pooled extracts were vacuum-dried at 40°C and stored until used.

EXAMPLE 2
The oil absorption reducing properties for fried food of the biophenol additives and
biophenol extract are described below
30
Deep frying experiments were carried out simultaneously using stainless steel

electrical open fryer (Frymaster brand, model H14- 2SC) with split pot of 11.5 kg



25 value for palmoil treated with the Bi ophenol additives from8 to 24
hours was al nost constant, which indicated that this additive was capable
of stabilizing the peroxides forned in the primary oxidation fromfurther
oxi dation. lodine value represents the degree of unsaturation of fats and
oil. In this research, the 30 type of oil used was IV 56, which is normally
used in donestic frying. Figure 4 shows that both natural and synthetic

ant i oxi dant were capable of protectingpthe oil fromfurther oxidation
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synthetic and natural antioxidants were capabl e of | owering polar conpounds
formation significantly (P<0.05) fromday 3 to day 5 conpared to the
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20
After frying, the French fries were removed from the fryer. Sensory evaluation was
conducted on the same day using the 5™ and 6" batches of fried French fries. The
fryers were topped up to 10kg with fresh oils containing antioxidants (0.02% BHT or
0.2% extract) depending on the oil loss. The whole procedure was repeated

25  consecutively for 5 days.

The initial fat content of the frozen French fries before frying was found to be around
4.20%. Figure 1 shows that the Biophenol based additives was capable of lowering oil
absorption by the French fries significantly P<0.05). BHT was not significantly -
30  different from control at the 40" hours of frying period. Frying oil transfer heat
energy from the heat source to the surface of the fried food, immersed in the fat.

Moisture escapes and evaporates as steam as food makes contact with the hot frying



13 retard deterioration of the oils during frying. In this study, the

pol yneric conmpounds percentage for all sanples were far bel ow the regul at ed
limts of 10- 12% Col our anal ysis 5Figure 9 shows col our changes in oi
during the 5 days of frying. The redness of oil was found to increase
significantly (P<0.05) faster in palmolein containing the Biophenol based
additives conpared to BHT and control as the day increased. G| containing
BUT has significantly (P<0.05) |ower tedness intensity conpared to the

control fromday. 1 day. 5. The, Bi nol hased additiyves i nat ur a
10 pi grerfC A BRSPSy L i Bt BRARAEes (RTAs AR bl GRERE 45, &

col our f ogdiedrit OT. th fried PrOdRS aBtentigind fY bt Meurddifive tansvethe siigimdlffacant |y
darker than control. Al though, the colour of oil increases significantly

during fr¢angnt. additi on of the Bi ophenol additives into pal molein however
did not change the colour of the French 15 fries significantly (P<0.05).
The colour tends to be insignificantly darker when conpared to control and
SHTk(FabIExmmAPEEench fries treated with the Bi ophenol additives becone
~darker significantly (P<0.05) on da ...Sanples treated with BHT_ darkened

si gni fi cahb¢ 9nt(0¢mngsl)opsr§leﬁ A @&9@40?-(85@5 , dvhﬁ?ﬂ*@ns%r%@ﬁt qrp ids%mPEff cont r ol
went thro di scol ouration significantly (P<0.05) as the day increased.
20Table 1: Fries col our aab0.2%additive 8 hr 66.8311.00 -0.8810. 16
23.941 0.70 0.2% additive 24 hr

Analysis of oil quality

10  Peroxide value, anisidine value, iodine value, free fatty acid, Oxidative Stability Index
(OSI), oil content, polar, polymer and colour test was analysed based on The
American Oil Chemists’ Society Official Methods. Determination of French fries

colour was done using Colorimeter.

15  Peroxide value is the indicator for primary oxidation products in fats and oils. Figure
2 shows that the Biophenol based additives could significantly (P<0.05) reduce the
peroxide value during frying. Peroxide value for sample treated with the extract and
BHT were significantly different (P<0.05) after 8 hours of frying. Lower peroxide
value in oil samples treated with the Biophenol based additives and BHT indicated

20  their capability in retarding oxidation during frying.

Anisidine value is the measure of secondary product formation in oil oxidation. Figure
3 shows that the Biophenol based additives was capable of lowering the anisidine
value significantly (P<0.05) compared to BHT after 24 hours of frying. The anisidine
25  value for palm oil treated with the Biophenol additives from 8 to 24 hours was almost
constant, which indicated that this additive was capable of stabilizing the peroxides

formed in the primary oxidation from further oxidation.

Iodine value represents the degree of unsaturation of fats and oil. In this research, the
30 type of oil used was IV 56, which is normally used in domestic frying. Figure 4 shows
that both natural and synthetic antioxidant were capable of protecting the oil from

further oxidation significantly (P<0.05), with better protection exhibited by BHT.



67.4510. 27 -1.2910.16 26.361 1.18 0.2% additive 40 [ir 68.5310.09
-1.8710.16 23.4811.51 Control 8 hr 61.5510.93 -0.44810. 16 16.1610. 36
Control 24.hr 60.6711.43 0.7610.19 12.9211.12 Control 40 hr 58.0810. 68
1.0010. 08 13.8010.49 BHT 8 hr

12
When the iodine value decrease significantly (P<0.05) during frying it indicates

extensive deterioration of the oil.

Free fatty acid indicates the hydrolysis of fats and oils during exposure to high
5 temperature. Figure 5 shows that 0.2% additive formulation and BHT were capable of
lowering free fatty acid formation during frying significantly (P<0.05) compared to
the control, between 24 to 40 hours. The introduction of moist fries into the frying
system accelerated hydrolysis. The free fatty acid values were still below 0.5%, which
is the value normally used by the snack food producers to discard the oil.
10
Oxidation is initially slow, which later accelerated ahd became very rapid. The length
of time for reaching rapid acceleration of oxidation is used as a measurement for the
oil resistance to oxidation, which is commonly referred as the ‘induction period or
Oxidative Stability Index (OSI) (Anonymous, 2006). Figure 6 shows that 0.2%
15  additive formulation and BHT could significantly (P<0.05) prolong the shelf life of
the cooking oil compared to control. OSI for oil treated with both natural and
synthetic antioxidant decreased slightly from 8 to 40 hours of frying period. This
might be due to topping up effect of the oil and antioxidant before frying.

20  Polar compound represents the non- volatile products that are formed during fats and
oil oxidation. Figure 7 shows that both synthetic and natural antioxidants were
capable of lowering polar compounds formation significantly (P<0.05) from day 3 to
day 5 compared to the control. On day 5, the Biophenol based additives showed better
effect than BHT, indicating that it has better protective effects towards palm olein at

25  high temperature.

Triglycerides in dimeric, trimeric and polymeric form are commonly referred to as
polymer compounds. the Biophenol additives was found to decrease the formation of
polymer compounds significantly (P<0.05), comparable to BHT (Fig 8). The lower
30 value of the samples treated with the antioxidants (both natural and synthetic)

compared to the control sample could be caused by the ability of the antioxidants to



57.2211.29 -0.5210.16 17.4911.67 BHT 24 hr 62.2212.41 0.6910.16 18.5811. 96
BHT 40 hr 66.4910.33 0.7510.01 15.6210.31 a +a nmeans red direction, -a
means green direction b +b nmeans yellow direction, -b nmeans blue direction
14 EXAMPLE 4 Sensory eval uation 5Sensory attributes of fried French fries
I ncl udi ng col our, flavour, oiliness, crispiness, taste and overall quality
were eval uated using a 9- point hedonic scale where 1= very poor and 9=

very good. 10 trained panellists conduxted the sensory eval uati on on day

1,3 and 5r'etard deterioration of the oils during frying. In this study, the polymeric compounds

percentage for all samples were far below the regulated limits of 10- 12%.

Colour analysis
5  Figure 9 shows colour changes in oil during the 5 days of frying. The redness of oil
was found to increase significantly (P<0.05) faster in palm olein containing the
Biophenol based additives compared to BHT and control as the day increased. Oil
containing BHT has significantly (P<0.05) lower redness intensity compared to the
control from day 1 to day 5. The Biophenol based additives contains natural
10 pigments, chlorophylls and carotenoids, which may explain the dark colour formation.

Oil samples containing the additive were significantly darker than control.

Although, the colour of oil increases significantly during frying, addition of the
Biophenol additives into palm olein however did not change the colour of the French

15 fries significantly (P<0.05). The colour tends to be insignificantly darker when
compared to control and BHT (Table 1). French fries treated with the Biophenol
additives become darker significantly (P<0.05) on day 5. Samples treated with BHT
darkened significantly (P<0.05) as the day increased, while French fries for control
went through discolouration significantly (P<0.05) as the day increased.

20  Table 1: Fries colour |

L a® b®
0.2% additive 8 hr  66.83+1.00 -0.88+0.16 23.94+ 0.70
0.2% additive 24 hr  67.45+£0.27 -1.29+0.16 26.36+1.18
0.2% additive 40 hr  68.53+0.09 -1.87+0.16 23.48+1.51
Control 8 hr 61.55+0.93 -0.448+0.16 16.16+0.36
Control 24 hr 60.67+1.43 0.76x0.19 12.92+1.12
Control 40 hr 58.08+0.68 1.00+0.08 13.80+0.49
BHT 8 hr 57.22+1.29 -0.52+0.16 17.49+1.67
BHT 24 hr 62.22+2.41 0.69+0.16 18.58+1.96
BHT 40 hr 66.49+0.33 0.75+0.01 15.62+0.31

? +a means red direction, -a means green direction

® +b means yellow direction, -b means blue direction



10Tabl e 2 represents sensory eval uation score on day 1, 3 and 5 for French
fries treated with synthetic and natural antioxidants. There was no
significant di fference (P<0.05) in scores for oiliness, crispiness and
taste observed between sanples during the frying experinent. Evaluation on
colour of French fries shows that 0.2% additive and control sanple was not
significantly different (P<0.05) fromone another during the 5-day 15
frying. BHT showed slight decrease inigcore as the day of frying increased.
Fllavour score for all sanples was not affected by increased frying
duration. However, it was observed that the sanple was slightly different
fromone another on day 5. For overall quality, sanple treated with the

Bi ophenol based additives was capable of maintaining its score as there was
no signi f EEAMPI fif erence (P<0.05) in the score observed when 20 the frying
duration is not the sanme for control and BHT, where the score
decreasedggﬁé ?%?%gﬁ%+y (P<0.05) with the frying tinme. Al sanples were

acceptzabl Serdpryt @tribayes®df fried Frehab figes?inclaliing coloair, favdve, addlidhdiss, \gispinessBHT on
sensory acceptablllty of French fries 25during deep- fat frying Sensory
char act er tagteiand eyegllqualitysse evalysted using adq .ppmf/éeqorn%%leswbaeé? §00. 00Aa

g; ggi égégorjaﬁd@ﬁlveilééﬁoﬁo%%%leé%“ﬂelﬁﬁs E8dut R4 dendY-AMBiHPo P ddy 52A2

1,3 and 5.

10  Table 2 represents sensory evaluation score on day 1, 3 and 5 for French fries treated
with synthetic and natural antioxidants. There was no significant difference (P<0.05)
in scores for oiliness, crispiness and taste observed between samples during the frying
experiment. Evaluation on colour of French fries shows that 0.2% additive and control
sample was not significantly different (P<0.05) from one another during the 5-day

15 frying. BHT showed slight decrease in score as the day of frying increased. Flavour
score for all samples was not affected by increased frying duration. However, it was
observed that the sample was slightly different from one another on day 5. For overall
quality, sample treated with the Biophenol based additives was capable of maintaining
its score as there was no significant difference (P<0.05) in the score observed when

20  the frying duration increased. It is not the same for control and BHT, where the score
decreased significantly (P<0.05) with the frying time. All samples were acceptable up
to day 5.

Table 2: Effect of 0.2% additive and BHT on sensory acceptability of French fries
25  during deep- fat frying

30



15 Control 8.000.00Aa 6.661. 15Aa 6.330.57Aa 8.000. 00Aa 6.661. 15Aa

6. 330. 57Aab 6. 330. 57Aa 7.000. 00Aa 5.330.57Aa 5.661. 15Aa 6. 331. 52Aa
5.330. 57Aa .7. 660. 57Aa 7. 001. 00Aa 6. 000. 00Aa 8. 000. 00Aa 7.001. 00ABa
5.660.57Ba BHT 8. 000. 00Aa 7.660.57ABa 6.000.00Ba 7.000. 00Aa 7.000.00Aa
5.-330. 57Ab 7.001. 00Aa

15

Sensory

characteristic = Day 0.2% additive ~ Control BHT

Colour 1 7.66£0.57Aa  8.00x0.00Aa 8.001+0.00Aa
3 7.00£0.00Aa  6.66x1.15Aa 7.66+0.57ABa
5 7.66+1.15Aa  6.3310.57Aa 6.00+0.00Ba

Flavour 1 7.66x1.15Aa 8.00+0.00Aa 7.00£0.00Aa
3 7.33+1.52Aa  6.66+1.15Aa 7.00£0.00Aa
5 7.66t1.15Aa 6.33+0.57Aab 5.33+£0.57Ab

Oiliness 1 7.00+2.00Aa 6.33+0.57Aa 7.00+£1.00Aa
3 5.00+1.73Aa 7.0020.00Aa 6.00+£1.00Aa
5 7.00£2.00Aa  5.33+0.57Aa 4.33+0.57Aa

Crispiness 1 6.66t1.52Aa 5.66+1.15Aa 7.66x1.15Aa
3 5.67+3.21Aa  6.33+1.52Aa 6.33+1.15Aa
5 6.33£1.52Aa  5.33+£0.57Aa 4.66+0.57Aa

Taste 1 7.33+0.57Aa 7.66+£0.57Aa 7.66+0.57Aa
3 6.67£2.52Aa  7.00+1.00Aa 7.00+1.00Aa
5 7.33£1.52Aa 6.00+0.00Aa 5.33+0.57Aa

Overall

Quality 1 7.66+1.15Aa  8.00+0.00Aa 7.00+1.00Aa
3 5.66x1.52Aa  7.00+1.00ABa 7.00+1.00Aa
5 7.00£1.00Aa  5.66+0.57Ba 4.66+0.57Bb

? a-b, Means within a row with different letters are significantly different (P<0.05)

® A-B, Means within a column with different letters are significantly different

(P<0.05)

¢ Using a 9-point hedonic scale (1= very poor and 9= very good)



6. 001. 00Aa 4.330.57Aa 7.661. 15Aa 6. 331. 15Aa 4. 660.57Aa 7.660. 57Aa

7.001. 00Aa ‘5. 330.57Aa 7.001. 00Aa 7.001. 00Aa 4.660.57Bb a a-b, Means within
arowwth.different letters are significantly different (P<0.05) b
A-B, Means within a colum with different letters are significantly
di-tferent (P<0.05) 5 Using a 9-point hedonic scale (1= very poor and 9=
very good) 16 d Mean of 10 trained panelists Natural antioxidants have
been proven to be capable of retardi nggoxidation in frying. The good

activity of Jﬁ%mBéprﬂt?glgédga%%ﬁgs additives in lowering oil oxidation in nost

Natural antioxidants have been proven to be capable of retarding oxidation in frying.

The good activity of the Biophenol based additives in lowering oil oxidation in most

5 tests was due to two reasons; the topping up effect of oil and antioxidants and also
compounds that exists in 0.2% additive formulation. 0.2% additive formulation
contains among others, coumarins, and bioflavonoids, which can participate in
hydrogen donating, radical scavenging and metal chelating activities. Hesperidin in
particular, acts as antioxidants even in in-vitro studies, contributes to the integrity of

10  blood vessels, and helps reduces cholesterol, decreased blood pressure in rats and has
anti-inflammatory effects. In addition, 0.2% additive formulation contains

carotenoids, tocopherols and tocotrienols, which are all beneficial to health.

It is to be understood that the present invention may be embodied in other specific
15 forms and is not limited to the sole embodiment described above. However
modification and equivalents of the disclosed concepts such as those which readily
occur to one skilled in the art are intended to be included within the scope of the

claims which are appended thereto.



5 tests was due to two reasons; the topping up effect of oil and

anti oxi dants and al so corrpounds that exists in 0.2% additive fornul ation.

0. 2% addi ti.ve fornul ati on contai ns anong ot hers, coumarins, and

bi of | avonoi ds, which can participate in hydrogen donating, radical

scavengi ng and nmetal chel ati ng activities. Hesperidin in particular, acts
as antioxidants even in in-vitro studies, contributes to the integrity of
10bl ood vessel s, and hel ps reduces chpftesterol, decreased bl ood pressure in
rats and gﬁﬁ%ﬁﬁtl -inflammatory effects.In addition, 0.2% additive

formul ati tains carotenoids, tocopherols and tocotrienols, which are
all beneficial to health. It is to be understood that the present invention
may be enbodied in other specific 15 forns and is not |imted to the sole
enbodi nent desér ¢ankinga pdveompasitioneeompraing @acqakingand angupy Added nbf t he

di scl osed conc in the
art are intend%&%l@%gﬁ}tﬁ?:l% @g%\ﬁ%&ﬁe gtd%éé}gf)g o'Td{P%lgt @?&Io%kg%lgh are
appended t her esOCitrub fefibsiwiieir thefext@aokha’ G @nkertpA DI V02 COOPY by Ng a
cooking oil and an added anti-oxidative additive which is a polar extract
derived from plaisht Bdhs coqkingoibeompostion. G t r us genus; wherein the extract
has a concentration of 0.02%to 0.5% by weight in the cooking oil
conposition. 2. A conposition according to claim1l, wherein the plant parts
are fruits, 2 eAwssnpositivh@serrding 16 cRimA , cvdeyxis el plantgeaterage frgitd, deaskai m 1,
wherein the extract contains at | east one or nore chem cal conpounds

sel ected from Phe®%rdup consisting of pinene, citronellal, terpinen-4-ol,
citrofgllol, citronellyl acetate, geranial, geranial acetate, neral,
carotenoi ds, tocopherols, tocotrienols, flavonoids, eriocitrin,

15neoer i oci B3 | A, commommn|anc;ordmgperclaxmfi,, wmmﬁpeermmmomhmwm lnast bn¢ ei n,

f urocounari ns and car

r more cl?emlcal compounds selected from the group consisting of pinene,
citronellal, terpinen-4-ol, citronellol, citronellyl acetate, geranial, geranial
acetate, neral, carotenoids, tocopherols, tocotrienols, flavonoids, eriocitrin,

15 neoeriocitrin, narirutin, hesperidin, neohesperidin, didymin, lutein,

furocoumarins and carbazole



