‘1 AN ADDI TI'VE FOR EDI BLE O L COVWPCSI TION FIELD OF THE | NVENTI ON The
- present invention is an additive which can be incorporated rnto edi ble oi

5 conposition especially cooking oil to provide therein a nt effect
~and reduce oil adsorption into the food prepared. Thﬂmﬂﬂ h mmE conposed
of biophenolics formulated fromplant extracts of th mly.
BACKGROUND OF THE | NVENTI ON 10 Many of the antionggnL_addﬁﬂﬂﬁeS—ava%lable
inthe retail nmarket are made up of synthetic chemicals. Plants contain
nuner ous bi ophenol i c conpounds which are anti- oxidative due to their redox
properties; which allow themto act aslreducing agents, hydrogen donor,

si ngl e oxygen quenchex ABDITIVE FOR EPIBLEGIL FOMPOSYTEON despread feel i ng
anongst consuners agai nst synthetic chem cal additives in foods and high

fat 15 content in fried food. It has been reported that, dietary

adm ni st r at fify 90oF PHEMNVEREGN Oxyt ol uene (BHT) to rats caused fatal
haenmorrhages in pleural and peritoneal cavities and organs; i.e.
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tends to be.abso d into the faqad alon he frying process. Q|
absor ption fﬁm??%gﬁprgﬂR ?m%%&§§]ﬁ gﬁéngﬁ@bof the food wei ght, naking
them calorie dense and may contrlbute to obesity. Fried food and frying

oil are highly_ 25 rone to oxidation, hydrolysis and rancidity which reduce
their organg é& UMB@rﬁ@éNﬂgT be detrinmental to health. Presently,

the usej@f mﬁymlth@aaﬁ&maﬂtaM&we@ a'irQﬂ%\M”'ﬂI tel f¥tallCMlarkBt hldemhdrdysiry due to
| ack of know edge about their nolecul ar qEOSItIOH amount of ‘active

i ngr edi ent ssymﬁletledleﬁrn@al%é’thn@éomnewwm prolig gempeyisids whigh gre angit evant
toxicity daggdaiheiddé & th@ﬂtré&&'ﬂ@&}t?es, which allow them to act as reducing agents,

hydrogen donor, single oxygen quenchers and metal chelators. There are 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; i.e. 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. Qil
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

of use in food.

__*G00002*



-from food of plant origin are presuned to be safe due to their traditional
- long history of use in food. ~I10COIiP 0111 VIIl 0111110100 ~I |~ *000002*

2 Patent application W2007049227 discl oses an edible oil conposition,
particularly for use in frying and cooki ng foods, which has a high
stability under thermal stress, wth |ess developnent of degradation
products during frying and cooking and | ess 5 absorption of these
degradati on products on the surface of the food. The conposition consists
of a m xture of vegetable oils characterized by a ratio by weight (R) of
nonounsaturated fatty acids to polyunsaturated fatty acids in the range
from5to 8, a percentage by wei ght of saturated fatty acids (S) in the
range fron118 to 22%. and content of antigxidants in the range from 50

to 500 ppm PHERIARPAGESRSY 9200t7ﬁ‘é%2@7ﬂ!§°5)ﬁ?91 xedblnod compostion paeisulsyly nol ecul ar
di stillatiofrfus®m ﬂ?ﬁ%%ﬁ’d ccl;dklﬂ'lgdfo&isa%icﬂ%as aﬁﬁg‘H dt?ch ??' undRINgRE] KREENt

appl i cation no. 4067 relates to a net rying a food "portion
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products havi ng the texture, flavor, and other characteristics of 25

convent i onaMmatefipls-fat fried food products as according to a preferred
enbodi ment. A United Ki ngdom patent application no. 1200450 al so di scl oses

an i nproved
Japanese patent application no. 2007054067 relates to a method 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 et 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 characteristice of

25  conventional fuli-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.



‘codking oil or fat conposition conprising an essential oil fornulation

- except citrus. essential oil reduce the pungent odour w thout inparting
flavour to the.oil and fat 30 conposition. 3 SUMVARY 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 resistant upon oxi dation under
prol ong heating and reduce oil 5-absorption in the fried food. Further

obj ect of the.present invention is to grovide an edible oil conposition,
which 1is suitable to be used for fryithg food because | ess of the edible
oi | conposi SUMMARY @PIMEDENVENTPONhe fried food. Consequently, consunption

of the prepared food is less 10 |ikely t ,QontLj ute tqQ obesity, and ot her
harnful  ef f ER% BregHit {YENtAD-A1ms todisplgse &y Additg which gan be incogrorated ey ve
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cooking oil conposition ess waste to be enployed 1 n food

manuf act ur i eiycomppsisigntmare resistant Heoncedddting usdér pralsng: beating and teduesi ¢ih t he

addi tives iﬁmggﬁ &qggﬁ&agﬁﬂ agai nst degradation due to oxidation, thus
| ess volume of "the cooking oil is required to fry the same anount of food

conpared to the normal cooking oil w thout the additive. Furthernore, the
present iny i

i . nsi.dered as an _envirqgnmental fri.endly , 20
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of the precedi objects | , In ole or i.n t, b e present

i nventi on, "ﬁ’ﬁm&g‘i E‘fbf; g‘ﬁé"?df fsof’ﬁ‘eaéoé’ﬁ?ﬂ%'i‘t ﬁ?nSBPpP‘begrﬁ‘Egﬁﬂgre‘ig ERPédf feéﬁ i ncl udes
an 25 gxtrigety tbebftibat efobesignandbtheR Rirnlfuldffeet of the\hRAltH¥FShd dhbiine Rut aceae
plant famly to be incorporated into a cooking oil conposition for reducing
oi | adsorpt‘%/‘{ﬁﬁo lepst Grepssiyg intakeed fat gy calerie. cooki ng oi | conposition t her eof .
According to another preferred enbodi nent of the present invention, the

plant parts ) ) )
Moreover, the present invention also offers a cooking oil composition which is less -

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



‘30'that the extract derived are fruits, |eaves, stem flowers or roots. It
is preferably to have these plant parts dried and prepared into snall
fragments before subjecting for extraction and fornulation. 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 also has

anti oxi dant properties, anti-hypertensive, anti-histam ne, anti-spasnodic,
anti bacterial, anti-hypercholesterol, 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 wae30% itrihd pteserichef thiy/phegolicobdsedrdddaie iofMbFmpoditant THrtadaiivias
capabl e of retarding oxidation.in aém olein simlar  to BHT in tests such
as - PV, Av, 3pFA3s anfordant peonsissy HERhYs: Gntithistanting, tirpewnodics howed
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flavonoi ds, _erl OCI trin, neoeriocitrin, narirutin, hesperid

neohesper i dPther hgplfyRrpmoting prapesties making the, frigdiford léﬁcﬁla@é‘ﬁ%’é%ﬁ“‘é th ‘BRI EF
DESCRI PTI ON OF THE DRAW NGS 25 Figure 1 is a graph show ng changes in oil
cont ent percent age in French Fries during five days of frying;, Figure 2 is

a graph shokiirthgr embedjment of thercorkine oflafaneposition relptes te jthre anpurRRID 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 mere 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, neoeriecitrin, 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;



-palmolein; 30 Figure 3 is a graph showi ng changes in anisidine value (AV)
- over tirme in RBD palmolein;, 5 Figure 4 is a graph show ng changes in

.iodine value (1V) over tine in RBD palmolein; 5 Figure 5 is a graph
showi ng changes in free fatty acid (FFA) over tine in RBD palmolein;
Figure 6 is a graph showi ng changes in OSI value over tine in RBD palm
olein; 10 Figure 7 is a graph show ng changes in polar conpounds over tine
in RBD palmolein; Figure 8 is a graph showi ng changes in polyner
conmpounds over tinme in RBD palmolein; 15 Figure 9 is a graph show ng
changes in col our redness over tine i n> RBD palm olein; Figure 10 is a
graph showi ng different additive fornulations giving rise to 20 different
% of oil absorption hy various deep fried fgod in RBD palm olein (Effect
of differe 'z‘é\z‘iﬁe‘}nolidsy B shawing; shauses dp deding valve (Yawarobee mRER |
absorption of differeatnéeined foods). DETAILED DESCRI PTI ON OF THE | NVENTI ON
25 One skilled inthe art will readily appreciate that the present
invention is well adapted to carry out the objects and obtain the ends and
advant ages isoned, [ -t j : di ment
describgg ﬁ@?@%ﬁ IS ﬁg? ¥ tg#ﬁgﬁg2%9%%2?ngﬁﬁﬁg&méﬁﬁéﬁgﬂgggggno t he
invention. 30 One of peleolembodi ment in the present invention is an extract
derives fromvarious plant parts of Rutaceae plant famly to be
incorporated into a cooking oil conposition

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;
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



‘toinprove its physiochenical properties. Incorporation of this extract
~into the 6 cooking oil as an additive not only prolong the shell |ife of
the cooking oil.  conposition, but also increase greatly the cooking oi
usage efficiency. In accordance wth 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 bi ophenol based
additives is characterized by having oil absorption reducing properties
during frying, anti-oxidative, and cardio-protective. The additive

devel oped when added to the frying oi P was capabl e of retarding oxidation
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15  avoid or alleviate hypertension, hypercholesterol, cancer or degenerative disease risk
state. Moreover, the disclosed additives possess refreshing flavour which would
enhance if not affect the taste and colour of the edible oil composition nor the food
prepared. This can be attributed to the polyphenols and small peptides available in the
extracts. Consequently, it is crucial in selecting the right extraction material and

20  process to avoid isolation of unwanted metabolites that may impart unpleasant taste or

odour.

Following to further embodiment, the bio-phenol extract is actually isolated from
various plant parts such as flowers, leaves and fruits from the plants of Rutaceaea
25  family.

In order to carry out the preferred embodiment of the present invention, the extract to
function as the edible oil additive is derived from various plants parts of 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



‘fam |y especially of the citrus plants. 30 Pursuant to the preferred

enbodi nent of the present invention, the additives is nost preferred to be
prepared in a concentrated form Optionally, other anti-oxidant agents 7
can be used in conjunction with the extract to acquire an edible oi
conposition with the desired physiochem cal properties for different
applications. Another preferred enbodi nent of the present invention

i nvol ves a cooking oil 5 conposition conprises an additive having extract
derives fromplant parts of Rutaceae fanlly As set forth above, the
cooking oil conposition mxed with t he’di scl osed additives exhibits

excel | ent  agdni beqused! it doifunplichP@itH the ebddict & &dquird B edibleiofltofipodifieh wi@Oki ng oi |

conposition intqQ the food js reduced sjgnific ntly too during frying
(shown to b QS%efiQ )é:")‘ocﬁ OHeﬁéesg%rt‘{‘:fg re‘H’é‘E K¥Aid% to attain such |ow oil

10 absorption into the food prepared is not fully understood, it is
probably throigh its reaction with protein and/or carbohydrates to form an
oi | barri er Aaethernprefarig ngnbadimgné raft the epresemh énvgntianl welyenial capkingosil t i on al so

ho n dative
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efficiency owing to its good anti-oxidative property as further demonstrated by the
examples given.

15
The additive being incorporated into the cooking oil is mainly constituted of extract
derives from various plant parts of Rutaceae family such as fruits, leaves, stem,
flowers or roots. The amount of the extract in the additives may range from 70% to
100% by mole of the total additive. Like abovementioned, the other anti-oxidative

20  agent can be used in conjunction to formulate this additive.

In order to have the disclosed cooking oil composition possessing the desired
physiochemical properties, the concentration of the additives preferably ranges from
0.02 to 0.5 by weight of the total weight of the composition. It is known in the art that
25  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



-cooki ng oil conposition with the desired properties, while too nuch of the
- additives may affect the colour of the cooking oil conposition which does
not necessarily adversely affects the oil quality. 30 One of the preferred
enbodi nents of the disclosed oil conmposition utilizes the plant parts of
t he Rutaceae plant selected fromthe group consisting of citrus plants.
Moreover, the plant parts are fruits, |l eaves and flowers. One skilled in
the art shall 8 appreciate the fact that other plants fromthe Rutaceae
famly or other plant parts can be used also as the source to acquire the
extract, yet the aforesaid plant speci 8s and parts contain sufficient
preferred bagpraidy e that otipoplads from the Ratdce fARINPST dhdr\piny pdtts@han yi el d.
Ther ef or e, Enﬁ_goﬁﬁlificgtion t her eqn Flhall not epta?rt from 5 the scope of
the present °§ HFERATORAS. NASQUETSIP SRAUNSANE SXEARF AFLE toresaid Rlafk spectesnd he

bi o- phenol  pasedeoRidin asiffitieMm préRrre®RUbRLFAFPHRhANt colrpBlndé 10 thedwReldi tive
preferably contains at |least three or nore different chem cal conpounds
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acetate, neral, carotenolds, tocopherols, tocotrienols, flavonoids,
eriocitrin, neoeriocitrin, narirutin, hesperidin, neohesperidin, didymn,
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was ground mgirich, ﬁe@kﬁ&xqeﬁeoﬁ&?eﬂﬁ,rcﬁ&ﬁﬁﬂ, L3 urod JulBFinPhdkl @FEARIY. 1 L h
al cohol (1:10 v/v) and three tines with acetone or wth mxtures of

chl or of or m &na@PraresbHe| oneNekilled He| thg sart de hisolats odlifferent wambipatiansefl the the
extraction aSHBQQIhéHHoBQd bifeMidd SohdpGuR! fim TRITRBHBLR SIHED rA%yPR) ¥Rgnol s- This

IS a proces
15  adjustment on the solvent employed for extraction, temperature, pH, time, and so on.

The following part aims to illustrate the extraction process for acquiring the disclosed
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



‘desi gned to separate sol uble phenolic compound by diffusion froma solid
matrix 25 (plant tissue) using a liquid matrix (solvent). Al cohol,
.chloroform water and acetone has shown to produce good yield in the
extraction process. The extraction was repeated few tines on the sane
sanple to effectively extract the conpounds. The pooled extracts were
vacuumdried at 40C and stored until used. One skilled in the art shal
appreciate their solubility is susceptible to changes of tenperature, and
30 different types of solvents or by using supercritical fluid extraction
and may have variation in terns of op9|nun1extract|on rate and solubility,

t hus any noehalli ﬁmtdepm Ifrlbm ther seBpe0bf ﬂi&aglweﬂgﬂvhﬁloﬁxﬂ"érﬂﬁérm&s legtge@mat ure to
suit the sol gq? ts or @ﬁgrforma not depart fromthe scope of

t he present eMt 3% SHufR Qesé‘%&té’é‘d?#@e aS%YKPQS‘PPO%“t?raIy‘ it e

structural g&%n'ts‘kﬁ@a@ﬁ‘re@ﬁsc%ﬁtﬁnl@i@thé’ﬁi SPNRRREA IS eitbRMEREThe ﬁl@'of’ﬁ@t S or gas
are susceptible to the pH of the extraction environnent. The pH of the

extraction BE{Ectien manbe sroatorsd andraaintainedan thepreferabler ranger @bl of 2 tn® (pH of 2
to 10) 5st h&ﬁ’bl%h@lﬂtthé Qﬂra%ﬁ&rf #EdnSeda ?IF Qflﬁfeda%lﬁﬁdl&?d ?{)}lé}gﬁ%ﬂol@%ﬁz upyj;at ed

pol yphenol s or smal|l peptides may a extraction thus
| ead to redpeptidesexny affedt ke pHitof ther extiagtimothys lead torediiepdreatrectiongatyicel d and

rate of ext t C xture erabl stirred
constant!ly [’ ﬂﬁ'&gggout %EOSV%\A%&P &d gzr{%{}a%sésfl egga‘{q?ntp % S’r%%?’agiﬁ l%rbrr’i"x%ﬁcur
hormgeneousisyprei@‘ab’ryosnrada:ohﬁdnitlg thmpglmc lteswhale peotBssesotthst exahatidhtcan mai nly 10
depend on te ature an acuum ure of the sol vents. or

appl yi ng hegﬁﬁpom?ﬁﬂwg’vg g‘?lﬁ’z’fﬁ APPEoRENFS 19 remove fisesol "Gmsgﬂ}ﬁ‘mj exanpl e
is int emdeddépéndbﬂfeh@ératdré atel vadiien prieSsutd WIERY doBients ot E3WytappIRing hestlognt for
the invention to be |mt d to the specific enbodi nents described therein.

15 EXAMPLE Eeng§rapeissbior sficiesdimeai nly from the Rutaceae fanily were
coll ected, cleaned, washed and cut into small pieces and oven dried at
40- 50C overni ght The dried material was qr ound using a bl ender and
extract ed t Rhedollowinss example isl istended for furen, lipptrate thet invension, without any

intent for the invention to be limited to the specific embodiments described therein.
15
EXAMPLE 1
Biophenol sources mainly from the Rutaceae family were collected, cleaned, washed
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



-20 tinmes wWith acetone or with mixtures of chloroformand al cohol. O her

. solvent may be used as a nedium for the pol yphenols extraction. This is a
_process designed to separate sol uble phenolic conpound by diffusion froma

solid matrix (plant tissue) wusing a liquid matrix (solvent). Al cohol,

chl orof orm and acet one has produced good vyield in extracting flavones,

flavonol s, and catechin. The extraction was done a few 25 tines. The
pool ed extracts were vacuumdried at 40C and stored until used. EXAMPLE 2

The oil absorption reducing properties for fried food of the biophenol

addi ti ves and bi ophenol extract are ddscribed bel ow 30 Deep frying

experi nent Scapediy GfoF hd@ddp6t) tang| S QAMSArY aldlif Gtahhlads NdtQP DaseE Ghd
el ectrical oaggnglfryer (E p nastedraiug?and nodel H14- 2SC) with split pot of

11.5 kg 10 24opatic Rojtable é"rlt%ﬁ’éﬁmpgbl)ee ARements Wspeerndrated amelypabmniolein st aj nl ess
steel basketomfiing @Qb@@ﬁ}pﬁgno@@fz}eﬁ'mdgmfv&] ggﬁn §l¥§1té:t‘> ain 1fg g@Z%Jﬁﬁa qts were

conducted nanely palmolein containing 2% BI op eno ase t| ves,
pal m ol ei n pamtodgimmithowy 2a0RaddBINE veasasedralareontradi n wi t hout any additive was
used as control. 5 Ol (10 kg) was introduced into separate fryers, and
heated up to 60C before adding 0.2% of extract. The oil was stirred to
ensur e t hat Oilt(1Cbgphastistrgdudédsingl sepatatefryetseandnedied upAq»ﬁO%)dbeﬁnt aﬂdAnngg oi |

sanpl es ver g I ected.from each. fr er tor sent

bef ore oxi da %fl "Cﬁ%t T&'ﬁéf%?vﬁsgs%rm ReSHE tF%oI‘(F lgﬁfy g‘%"i‘ﬁﬂ g

al | oned to medial Afpratimately 400goilt niphssaterd eolfeoted 3dmedsh fﬁrbﬂtd)treﬂéselﬂﬁt ches @
200g per batch of French fries were fried for 2.5mn per day at 30mn

interval s f%mpee I9pday0 befare oyidationes The teaainingqibwas heated) a"dfsﬁ) Tt Ctahéwéfhd of the
frying ﬁ?(peillo%mto s\%ﬁmrg@ﬁt ﬁ'lrkdte ggraf?ﬁé for 38 SA%l)utol‘MtJhgs @3 Og p?l 60C. The

oil in each fryer tered renove d ris using lters.
Accur at el y b@é‘ihg‘bfeﬁeﬂﬂo@e@fweméleﬂrfyr Agman perf dayrat 34wiin fmqmarls ‘foafr8eh0urs
daily.

The fryers were turned off at the end of the frying experiment each day and the oil
15 was allowed to cool to 60°C. The oil in each fryer was filtered to remove debris using
separate filters. Accurately weighed 400g of the frying oil from each fryer were
sampled into amber bottles. All oil samples were spurge with slow bubbles of
nitrogen from the bottom of the bottles and stored in a freezer at -20°C for physical
and chemical analysis.
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



-sanpled into anber bottles. Al oil sanples were spurge with sl ow bubbl es
of nitrogen fromthe bottom of the bottles and stored in a freezer at -20C
for physical and chemical analysis. 20 After frying, the French fries were
removed fromthe fryer. Sensory evaluation was conducted on the sane day
using the 5th and 6th 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 |oss. The whol e procedure was repeated
25 consecutively for 5 days. The initial fat content of the frozen French
fries before frying was found to be arbund 4.20% Figure 1 shows that the

Bi ophenol bagea paﬂxdhbmesmwaabss@wby the@bod AWRE nBBtued leaves kaiimd thefatby t he
French fries S|%n|f|cantl P<0.05). BHT was not significantly 30 different
n

fr om cont r ocomenti¢fdhe dtied Arodpe acfwer finenty brefousdo fheytime Be origingh§fter heat
energy fromgghgtheat source to the surface of the fried food, imersed in
the fat. Mdisture escapes and evaporates as steam as food nakes cont act

W th the hot frying 11 oil. Aportion of the oil is absorbed by the food
as the 9?ﬁuﬁﬁ$ causing the fat content of the fried product after
frying to be'Your to five times the original fat content. 5 EXAMPLE 3 The
ant i oxi dant Tpe ap@xidantsprofiertids @b biopbénohaitiiitivey esd binphebologxirect@te destritedt ar e
descri bed ﬁqlow Anal ysis of oil quality 10 Peroxide val ue, ani sidine

val ue, iodi R8Val ue, free fatty acid, Oxidative Stability Index (OSl), oi
content, polar, polymer and colour test was anal ysed based on The Anmerican
al Chenlsts lé%flcial Met hods. Determ nation of French fries

col our was d8 @”ﬁ@ﬁﬁ%I Wori meter. 15 Peroxide value is the indicator for

primary 10xi ¢adokiad vl AHRIdMmel valuk Ab8ind V&lud) ifled fatfylaid! 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 fryihg. 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.



-2 Shows that the Bi ophenol based additives could significantly (P<0.05)
reduce the peroxide value during frying. Peroxide value for sanple treated
W th the extract and BHT were significantly different (P<0.05) after 8
hours of frying. Lower peroxide value in oil sanples treated with the

Bi ophenol based additives. and BHT indicated 20 their capability in
retardi ng oxidation during frying. Anisidine value is the neasure of
secondary product formation in oil oxidation. Figure 3 shows that the

Bi ophenol based additives was capabl e of | owering the anisidine value
significantly (P<0.05) conpared to BHM2after 24 hours of frying. The

ani si di ne 2Wheglthe idddie pabendedrbast rsgmiftdntly (P<0.05) dariapheyieg iidichteyes from 8
to 24 hours was, al npst co tan whi ch indi cated that this additi ve was

capabl e of ¥feHsivFdstererationeiths ki des fornmed in the primary oxidation from
further oxidation. |odine vaI ue represents the degree of unsaturation of
fats and oil. In this research, the 30 type of oil used was IV 56, which

i s normal | yFree dafty acid dndisatescthe ripidralysisspfy fate and oile\dyring |sxposrstt high ur al  and
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I cantly (P better protection exhrbited by BHT.
12 \Wen thleWietmg free Mb'tmldd@m@medlsmg difing signifiganflP<B<®GY) cdompanad) td ryi ng it

i ndi cat es Si,V r i ee fatty . aci i.ndi cat es
t he hydrol y§| § g?)r}fd b twgeéftlﬁlljol4 t% Afbth Ur ?Ifrllle "léx(’dgl%tlorneo t o°lﬁt %ﬁ ngo %g’g%?'el?%t ur e.
Fi gure 5 shgyssmideedlerBte? Uydrdiysit.i The ffeelfm}t atd \ameamlreBH]II balewe). $apaliitle of

| owering fre fat ac 0 i on r|n |ng antly (P<0.05)
conpar eg t ofS thend "(%‘ﬁf’?%yusﬁlt’x/\%‘éﬁ“af g‘tffuﬁ% S°? ?ﬂ‘iroductl on of noi st

fries imgo the frying system accel erated hydrol ysis. The free fatty acid

val ues were still below 0.5% which is the value normally used by the
snack food Pridetinagds ditiallysloge xyhichlpter ascelerated apsk berame yary r§PlfinTlte| lengthy 5| ow,

whi ch | at er  @grefrralrite Mp &%aefsaoe{ef ¥xilifhds usl'-h%s b eRAblem& i g f O
reaching rapid acceleration of oxidation is used as a neasurenent for the

oi | resi st avibeesisgnesiodenidatian, whick lis ¢<sme@rﬂm¢fblyed@sr@¢r wduetiontpsriod phduct i on
period or  gyidative 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 bdsed 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



Oxidative Stability Index (0OSlI) (Anonynous, 2006). Figure 6 shows that 0.2%
+ 15 additive fornmulation and BHT could significantly (P<0.05) prolong the
shelf life of .the cooking oil conpared to control. OSI for oil treated
wi th both natural and synthetic antioxidant decreased slightly from8 to
40 hours of frying period. This mght be due to topping up effect of the
oil and antioxi dant before frying. 20 Pol ar conpound represents the non-
vol atile products that are fornmed during fats and oil oxidation. Figure 7
shows that both synthetic and natural gntioxidants were capabl e of
| owering pol ar conpounds formation signmificantly (P<0.05) fromday 3 to
day 5 conparesad detetidraticrost thebils dh‘nn@&tyl@ I thés studyp ferpolyniveis @maeldids i ves

showed better effect than BHT, catin it ter protective
effects t O\A/B?rﬁeg‘ta&ﬁlef\?ﬁ"Hlsé?“ﬂleéf"ereijﬁrrh‘?’ ‘%HE’F llﬁ‘?‘@.&ﬁ‘l @Igg’/cer ides in
dinmeric, trinmeric and polyneric forn1are commonly referred to as pol yner
conpounds. t he Bi ophenol additives was found to decrease the formation of
pol ymer conﬁ@@ﬁﬂ@“@ﬁ@nlflcantly (P<0.05), conparable to BHT (Fig 8). The

| over 305 Vakiierdd sk 3RIPLEReds lﬁ%necﬁnmgm 4 H@s%@tﬁ‘ly @'ﬁéueanéspggbu nat ur al
and syntheticC conpared to t%e control “sanpl € cou be caused

ability of wa® aﬁﬂl@xm@@wwsm@mﬁ%@ﬂyﬂBF&Bﬁbﬂ@@emi@nbtw&ml@mnmnmgdWes durlng

frying. In en for } sanpl es

were far ?wﬁﬁ?ﬁy Hg}éd adglt%gp +&ﬁ§ﬁ3 ed%?ﬁ%%{?ﬁ}ntm@% ghur(5 r)?%SF% i Figure 9
shows col oucomehmng;ﬁﬁ hasomgmﬂcan'tlyngP{(h%)BO‘daylsdr(dss fntqnsutbgcorﬂ'ﬂmw wdthess of oi l

was found to increas gni f.i cantl <0, 05 te m ol ei n

cont ai ni ng FHE° Fg Bbiigh toog?é (;%’fg iorlienek, b ?éﬁfdfné' sBEﬁ“t%fﬂﬁ YR ol as

t he day10 ncpigases, ch(Brd)phyﬂQﬂidadantd’iﬁchWhlhlﬁﬁlaﬁ b}QJ’Mllfl the @Atk o lduP fPmBon. | ower
redness |nt§35|t ared to % contrgj pr day 1 to day 5. The

Bi ophenol HV{ 18 the Afdifveswers signilicantly darkspibar conttoh or ophyl I's and
carotenoi ds, which may explain the dark colour formation. GO sanples
cont ai ni ng the additive were significantly darker than control. Although,

the col our Aftheeh, thecealonscaf ol derreasesasignificantly | dwging fipiingy, additien taf the of t he

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 0.76+0.19 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



- Bi'ophenol additives into pal molein however did not change the col our of
- the French 15 fries significantly (P<0.05). The col our tends to be
_insignificantly darker when conpared to control and BHT (Table 1). French
fries treated with the Bi ophenol additives becone darker significantly
(P<0.05) on day 5. Sanples treated with BHT darkened significantly
(P<0.05) as the day increased, while French fries for control went through
di scol ouration significantly (P<0.05) as the day increased. 20 Table 1:
Fries colour L aa bb 0.2% additive 8 hr 66.831.00 -0.880.16 23.94 0.70
0.2% addi tive 24 hr 67.450.27 -1.290. 18 26.36 1.18 0.2% additive 40 hr
68.530.09 -1.870.16 23.481.51 Control 8 hr 61.550.93 -0.4480.16 16.160. 36
Control 24 hr 60.671.43 0.760.19 12.921.12 Control 40 hr 58.080. 68
1. 000.08 13.800.49 BHT 8 hr 57.221.29 -0.520.16 17.491.67 BHT 24 hr
62.222. 41 OpRaWPIF 418.581.96 BHT 40 hr 66.490.33 0.750.01 15.620.31 a +a
nmeans red direction, -a nmeans green direction b +b neans yellow direction,
-b nmeans bl ¥EsAY ee¥uqtigh 14 EXAMPLE 4 Sensory eval uation 5 Sensory

ol s Shnsdr oBAibELGed Fleith BRS NI GRP Hiavolr, BYBUS, Bblpblloss.

crispiness, taste and overall qua “were eval uated using poi nt
hedoni ¢ scalage anrbeveralquabityywerp oluatadcisihg a/pping bedbnicisoale mieredd yeanel | i st's

conduct o3 e BRRALSHE) 18104 DG ol B R 5T 20T
synt heti c ahd andtural antioxidants. There was no significant difference
(P<0. 05)
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



‘in'scores for oiliness, crispiness and taste observed between sanpl es

- 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 sli ght
decrease in score as the day of frying increased. Flavour score for all
sanpl es 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 significant difference
(P<0.05) in gdneorgcore observed when 20 the frying duration increased. It is
not the same for control and BHT, where the score decreased significantly
(P<0.05) wi t¥hagagteristic i foavt | 8% additive anfatolner e acdPtable up to day 5.
Table 2: Effegtyof 0.2% add?ggﬂﬁs d BRlhoehosensor g @eeephgbi ity of French
fries 25 during deep- fat frying 30 15 Sensory characteristic Day 0.2%
additive Control BHT Cd our7.00f0.B20. 57A2681.004a COAY.65+060ABRDAa 3

7.000 O0Aa 6.661. 15Aa 7.660.57ABa 5 7.661, 15Aa 6. 330. 57Aa 6. 000 OOBa
Flavour 1 7.661.15Aa 8.°000 Gb¥-1PAg00, é%gﬁo-”f*a?. 330:%388082 661. 15Aa
7.000.00Aa 5 7.661.15Aa 6.330.57Aab 5.330.57Ab G liness 1 7.002.00Aa

6. 330.57Aa 7.001. 00Aa 3 5.001.73Aa 7.000 OQAa 6.001. CQAa 5 7.002. CQAa
5.330. 57Aa 4F1g8mr57Aa Ori spl-6@slsl SAa6. 68005RAE. 6617.005080%2661. 15Aa 3

5.673.2| Aa 6.331.52Aa 6. 331, 15Aa,,

6.66+£1.15Aa 7.00+0.00Aa
5 7.66£1.15Aa  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  7.00+£0.00Aa 6.00+1.00Aa
5 7.00£2.00Aa  5.33+0.57Aa 4.33+0.57Aa
Crispiness 1 6.66+1.52Aa  5.66+1.15Aa 7.66+1.15Aa
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 7.66d:0_.5 7Aa 7.66+0.57Aa
3 6.67+2.52Aa  7.00+1.00Aa 7.00+1.00Aa
5 733+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 5.66£1.52Aa  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)

5 ¢ Using a 9-point hedonic scale (1= very poor and 9= very good)



-5 6. 331. 52Aa 5. 330. 57Aa 4.660.57Aa Taste 1 7.330.57Aa 7.660.57Aa 7.660.57Aa
3 6.672.52Aa 7.001. OOAa 7.001. C0Aa 5 7.331.52Aa 6.000 OOAa 5.330.57Aa
.Overall Quality 1 7.661.15Aa 8.000. 00Aa 7.001.0CAa 3 5.661.52Aa

7.001. 00ABa 7.001.00Aa 5 7.001. OCOAa 5.660.57Ba 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
different (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 capabl e of retardingxidation in frying. The good
activity of th‘EMBAmhenﬁineb@mstgddi tives in lowering oil oxidation in nost
5 tests was due to two reasons; the topping up effect of oil and

anti oxi dants and al so conpounds that exists in 0.2% additive formnul ati on.

0. 2% addi t i ¥gufpaiftx@dahQ@avE Bih Frdian HTHE apablBBF retarfiil AR{dhtibh indHfhg.

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

scavengi ng ahvigepdiagtivished the Biogheno! based iaééiﬁvqslésgmdﬁdg oiljogidagerr inimgest ar, act s

as antioxid ven .l nod nevitr ' i. " j rity of
10 bl oodg(vet;ésg,ttéI%VsafE dgﬁéé ﬁ‘é(% %saydrn%’d@% ec;sp%gﬁgfpeesffeg{r]%{ &P%Og?né%glggﬁg falé% (?)r essure
in rats andcdmpundmthiat ienists anm@2%r gdditive efotrsulation. a @i’ iadditive f@iukatidnt i ve
formul ati on_ ¢ arlmtsai ns. ar ot enoi dss, tgcggﬂerol.g ang. %ocotri enol s,. which are
al | benef i cFEI R 2HEH (H°rs ¢ oMy f29 RGETOPYEY VRSP PRPEPEREN ™ i nventi on
may be enbohydeekenrdodtingl ralfvat bdavenginkSanidaneml ¢helitihg adthitidsi Hedpefidihan t he sol e
enbodi ment descri bed above.. However, .nodification and equival ents _ of the
discl osed cPitarsady ayantioxidepis eveRiin invirg stHdiey: COSH@’L'J‘FCS U HREERY f ed in the
art ar ey nt pioeedestdls, RAd hélps dGRs Whdlstdioll Beréasdodd préd3re 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 scobe of the

claims which are appended thereto.



-cltaims which are appended thereto. 17 CLAIMS: 1. An anti-oxidative
additive conposition to be incorporated into a cooking oil for reducing
_0il adsorption into food fried in the cooking oil conmprising a 5 polar
extract derives fromplant parts of a plant of Citrus genus. 2. An
anti-oxidative additive conposition according to claim1l1, wherein the

pl ant parts are fruits, |eaves, stem flowers or roots. 10 3. A cooking oi
conposition conprises an anti-oxidative additive having a polar extract
derives fromplant parts of a plant of G trus genus. 4. A conposition
according to claim4, wherein the addit%i ve has a concentration of 0.02%to
0.5%in theCctamagsition. 15 5. A conposition according to claim4, wherein
the plant parts are fruits, leaves or flowers. 6. A conposition according
to claim4, wherein the extract contains at one or 20 nore chem cal

conmpounds sel gc¢t gl affi-BRdARR AHANE cGﬂP@s‘itﬁini BBeQhcdpdtRBLinto §ichogRELH al |
terpinen-4-ol, citronellol, citronellyl acetate, ‘geranial, geranial

acetate, neral, foargtueingjaisadserptionline doed friedcdntthe eenkiing oif camprisigie,
Coci Lrin, oo SOPH oL oridin. didymn.
errocitrgn ”egﬁd'ééri%gisrﬁcg l%%xve@fx”g%%@fﬂéﬂﬁ%%%ﬂnl & GurudglgsPeri di 1 ay

|utein, furoco ca

2. An anti-oxidative additive composition according to claim 1, wherein the

plant parts are fruits, leaves, stem, flowers or roots.

10 3. A cooking oil composition comprises an anti-oxidative additive having a polar

extract derives from plant parts of a plant of Citrus genus.

4. A composition according to claim 4, wherein the additive has a concentration

of 0.02% to 0.5% in the composition.

15
5. A composition according to claim 4, wherein the plant parts are fruits, leaves
or flowers.
6. A composition according to claim 4, wherein the extract contains at one or
20 more chemical compounds selected from the group consisting of pinene,

citronellal, terpinen-4-ol, citronellol, citronellyl acetate, geranial, geranial
acetate, neral, carotenoids, tocopherols, tocotrienols, flavonoids, eriocitrin,
neoeriocitrin, narirutin, hesperidin, neohesperidin, didymin, lutein,
furocoumarins and carbazole
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