COOKI NG O L ANTI OXI DANT COMPCSI TI ON, METHOD OF PREPARATI ON AND USE

TECHNI CAL FIELD 5 The present invention relates to the field of cooking
oils, particularly oils for frying foods. The invention further relates to
conposi tions and nethods of using the saqe to inprove the stability and
quality of such cooking oils. BACKGROUND ART 10 Cooki ng processes utilizing
cooking or fryi 6QOBING adIl eddeavEIMANE P BDSI BRON,aMETEN tOF n oxi dat i on,
hydrol ysis and/or pol yneri zaREpaRR®FIdM&NDOUBENg oil . A review of the
various deterioration reactions that occur in frying oils was discussed by

C. W Frli Ln d Conference on Soya 15 Processing and Utilization,
" Nbasurmg%f Fﬁébng Fat Deterioration: A Brief Review " Consequently

suclh oils are suseeptebbett Onvaptibrdagnadaki 66 &Rd thelguaki tyokimgritional
profil e and cooking ferfor mance of the oil quickly dimnishes. )
DeconpddiltSi-onPaEtHegt kY i it E68ki AGYHRY CISri ng Fdet eAPBERRELIRRS t ends

to formfmee.f %]Eetllétégi 53 %ﬁdﬁitlrion@erah\aatnie\e%%dsprc&dt{%ﬁ;goftﬁ@es% dative

degradation of fatty acids as well as polyners. The cooki'hg oil al so picks

up partd éapares, the| sbrlel kbt anchamed isuchf asudietedolionrs <dfd. | eachat es,
e.g., f %q{dR%ﬁgsAR{:romthe food being fried. The 25 presence of such
materials 1n the cooking oil causes undesirable degraded frying properties
andOal so may havécakimegl ptecessmss effelizion tastamndsnetyirgf dile dood.
Speci fi cal | the food fried in such deqraded ail. be vercpoked with a
t 00 dareICZLeﬁria)réiégh %?%%ﬁ?t%ﬁe? he“But s éﬁ%ef dte fﬁlldg%l‘y?npr op%rf(;)/f boked on

t he | nsindeorFarolaxmirilzatich haS haen coo&pagt edili.n UZS. rRPalewt olfo.tie 349, 451

that cooking oi] with as, little as 12 of substances, resulting from food
i Ui ces VAEHARSr CERETRREBEAET] GRAGF LPBOALIAF cBSCHFL RY dTKLN A Shate he

undesi raklca@steadepgy t0 fpam oribodid Whi | &0g0aki B@nfkPence on Soya
15 Processing and Utilization, "Measurements of Frying Fat
Deterioration: A Brief Review.” Censequently such c¢ils are
susceptible to rapid degradation and the gquality, nutritional
profile and cooking performance of the oil quickly diminishes.
Decomposition or degradation of «cooking oil at frying

20 temperatures tends to form free fatty acids and their
derivatives, products of the oxidative deéradation of fatty
acids as well as polymers. . The cooking oil also picks up
particulates; soluble contaminants such as metal ions and
leachates, e.g., food juices, from the food being fried. The

25 presence of such materials in the cooking o0il causes
undesirable degraded frying properties and also may have a
deleterious effect on taste and smell of the food.
Specifically, the food fried in such degraded oil may be
overcocked with a too dark finish (brown) on the outside before

30 it is properly cooked on the inside. For example, it has been
reported in U.S. Patent No. 4,349,451 that cooking oil with as
~little as 12 ppm of substances resulting from food Jjuices
.and/or the interaction of food juices with fatty acids has the
undesirable tendency to foam or _boil while cooking. In

35 additieon, with as little as 6 ppm of such contaminants, the

used cooking oil tends to have oleophilic properties with food,



35 addition, with as little as 6 ppmof such contam nants, the wused cooking
oil tends to have ol eophilic properties with food, 2 thus leaving oily
residue on the surface of the fried food product. Various conpositions and
met hods. have been used in the past in order to maintain the quality of the
cooking oil or 5 to quickly and economically treat contam nated cooking
oil, such as by introducing antioxidants into the contam nated cooking oil.

See, e.qg., S. JPatent. Nos. 3,947,602, 4,330,564; 4,349,451; 4,462, 915;
5, 200, fg‘lf,s ;%?%%%4?%17% &&EH AN Yt pohat SHIEFE Pt o%f“ﬁe %&%té‘b‘é‘# mtted.
10 It ipxoci@@mon in operation of fryers, particularly restaurant fryers,
that there is a cycle of oil life fromthe tinme a fryer is filled with

fresh oi|l until Y#EIHE remPassEiryedaas Mrdhodshl kaYor PegRt msedust? The

amount $hef paant i aXbdast st hasi ¢ £ Presefudintyhesf kashceerRkhydopi loare 15
rapi dly depleted during heating and cooking at frying tenperatures.
Oxi dat itén antcktherndegt @A IR rdactrems, conpelbbrhgdr catlidws ¢hbt degrade

the qualjcy 9% the ofls And{amhg Qﬁt%?ﬂiéﬂtsi NGl i %get aghftaniBhiiesnd

t
appear ance, of food cooked in the oi are anplified at these frequently
used 2@ogkéngt edlfr geng tegper &t-GredatThe HovunB.Of 7TahrPRoxBd3BPs>6present in

fresh cogki.n i1l is Lin .and d e te t oun t er at whi ch
oxidat%ﬁgﬁgéngaati§h4égg%§s6ns E%g@ﬁfa?%'hotggggki&yﬁéﬁﬁ5%¢]tkég%hnunt of
ant i oxiidantrponeted lpmsatrerto time lextensf pehelitioaki ng oil woul d be extended.

25 , th t of tiaxidants in f il is limted
naliral o | sofubl e dnt ORI ANCY: CHLIR HThnYEoSCrEI%, PFySERBIETY

sesanplreBtateanpherobss andhaguahene, iara ggkeealdfy oidr esefd fironl otthe

concentrations. _Furthernore ny additive, antjoxidants potentjal),
suitabFémForaus%FXGﬁI119003}1%ggh‘5§jBOfEFFPic° Lid?“ﬁgcoF%ﬁc dérd dhd

rosemagy se¥t-Hagt ,.adavsu8k¥bleW for further use. The amounts of
antioxidants thaet are present in the £fresh cooking oil are

15 rapidly depleted during heating and cocking at frying
temperatures. Oxidation and other degradation reactions,
including reactions that degrade the gquality of the oil and/or

the quality, including taste, smell and appearance, of food
cooked in the o0il, are amplified at these frequently used

20 elevated frying temperatures. The amount of antioxidants
present in fresh cooking o©¢il is limited and inadequate to
counteract the rate at which oxidative degradation reactions
occur in hot cooking oil. If the amount of antioxidants were
greater, the life of the cooking o¢il would be extended.

25 However, the amount of antioxidants in frying oil is limited
because natural oil soluble antioxidants, such as phytosterols,
oryzanol, sesamolin, tocopherols and squalene, are generally
present in lew concentrations. Furthermore, many additive
antioxidants potentially suitable for use with food, such as

30 citric acid, ascorbic acid and rosemary extract, have very low
solubility or they are insoluble in fresh oil. Therefore the
concentration of such stable, nontoxic antioxidants that may be
present in fresh oil is limited to low levels. For example, d-

alpha tocopherol is added to rapeseed oil at less than 500 ppm



solubility or they are insoluble in fresh oil. Therefore the concentration
of such stable, nontoxic antioxidants that nay be present in fresh oil is
limted to |l ow | evels. For exanple, d- al pha tocopherol is added to rapeseed
oil at less than 500 ppm3 and citric acid is used in corn oil and
sunflower oil as a process aid at a concentration of 50ng per kg of oil.
Consequently, their presence at |ow concentrations results in their being
qui ckl yneonsiteit Waendt he aided sinsedrat Hllevaiedsbntesper abilesd her eby
Ieavin% the oil uynprotected. Alternatively, prior nethods for introducing

such addioCe¥8s 3ifcl Aled®addPRFIHT2 Cotihorent SO, gPSTni K8r aPfpaPti cul at es,

that ugsemseda¥nBeed tdefilrl tfleserteofatt MEowi bobed @t torss réfianethto
cooki ng or whose use the food processor nmay desire 10 to avoid altogether.
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heal t hAlg¢enoetavel Al smrign hoaghodat ifd dantraddtinyesuwsichaddiBHesind 15

BHT ar%n%ghﬁghe..€d9£%0ﬁﬂp %% B%eﬁ%sroog] ?Fpgﬁﬁkﬁgﬁ’ §g§¥igﬁfaYgQ§table
and degrade rapi dl'y” at ~cooki ng ‘tenper at ures’ and/or ~ of f &r i Arma
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Consequent | t he amounts that,may be ed_typically are limted. to | ow
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introduges gatmide euehalds corgosi t ani gty the Iimitded asoudt e
additional antioxidants present in the fresh oil_and this is insufficient
to pro@fdsninthetesRABLE ca&habf| PEFRY BPf £EESE ot hePEcRYSR ovki MRl . In

Ci rcunglaRe®8s. Also, although antioxidant additives such as BHA and

15 BHT are soluble in c¢il and stable at room temperature, they are

unstable and degrade rapidly at cooking temperatures and/or

offer minimal antioxidant effect at the elevated temperatures

involved in c¢ooking. Conseguently, the amounts that may be

used typically are limited to low concentrations required for

20 maintaining oxidative stability while the oil is stored prior
to use.

The cooking process at elevated temperatures depletes
antioxidants in the o0il so oxidative degradation progresses
gquickly. Typically, the addition of fresh cooking o0il to used

25 coocking o¢ll introduces into the overall composition only the
limited amount of additional antioxidants present in the fresh
oil and this 1is insufficient to provide an acceptable
stabilizing effect to the used coocking oil. In circumstances
where large volumes of oil are removed from the fryer with the

30 fried food, correspondingly large volumes of fresh oil are
required to be added, thereby potentially avoiding excessive
degradation of the oil in the £fryer. However, other than
cooking with essentially fresh oil all of the time, the quality

problems described herein typically present problems to the



where | arge volunes of oil are renoved fromthe fryer with the 30 fried
food, correspondingly large volunes of fresh oil are required to be added,

t hereby potentially avoiding excessive degradation of the oil in the fryer.
However, other than cooking with essentially fresh oil all of the tinme, the
quality problens described herein typically present problens to the 4 food
i ndustry. This circunstance can arise, for exanple, in sone high vol une

commer doal fioRmhsREQCeSSPRi SN ¥eheunbONRNEr can C¥@AskN MRS ednld)stances, the
addi ti on of supplenentary antioxidant(s) and additive(s) to the oil
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resultin benefits can incl ude re uced oil absorption _by,the, cooked food,
o oy G EARE T Eh T THor SR SHEERLL! 1 EORT dURIen HEgEhbt EHE8T 6 r eport ed

i n1phe shifteraéht Byt YpwCad yth20 enpl Qﬁd&@&bn@@ndﬂﬂtll@&idﬁah@t firgaorthd he
i nfluence of food on the frying oil. Sonme natural constituents or food
i ngr edi?@AiE1pAvecfa S5EERtI AFLof 18] oWPhg Hohf: ¢RI e FRAJBTDRIF @oki ng

oi | . Vateptapde f 0odaiCi 105i rRAf € cGearen Coﬁﬂﬁﬁeﬁ%%uﬁkes§gt bﬂoéﬁ%&%l#éT fact,
sonme foods can contain up to 70% water. As reported by 25 Gertz et al.

st udi esegepeapeer orafedths sFoRREicignd aBsdde pPhé e#$%cﬂt§f see¥iags food
conponent.$,and,Addi tives et if the antioxidants depleted by the

15 cooking process can be easily replenished, then the progressive

" degradation of the o0il 1is greatly inhibited. The resulting

benefits can include reduced oil absorption by the cooked food,
improved taste and improved shelf life of such food.

Frying studies reported in the literature typically

20 employ test conditions that ignore the influence of food on the

frying oil. Some natural constituents or food ingredients have

a potential of slowing down the degradation of cooking oil.

Water and food acids are common components present in food; in

fact, some foods can contain up to 70% water. As reported by

25 C. Gertz et al., studies were performed to simulate and assess

the effect of various food components and additives on the

stability of frying oils or fats at frying temperatures. In

order to simulate the effect of food having been previously

cooked in the o©0il, the presence of water and food acids was

30 represented by the addition of acidic silica gel containing 5%

and 10% water. 1In comparison to the blank {oil heated without

food) the formation of deterioration products was reduced in

the presence of the acidic silica gel. The polymerization of

triglycerides was retarded by acid silica gel in the presence



stability of frying oils or fats at frying tenperatures. In order to
sinmul ate the effect of food having been previously cooked in the oil, the
presence of water and food acids was 30 represented by the addition of
acidic silica gel containing 5% and 10% water. In conparison to the blank
(oil heated without food) the formation of deterioration products was
reduced in the presence of the acidig silica gel. The polynerization of
trigl ycef i vesemas Tetepated by RipiH s$di.caegdinoln tive p(rmHaneszB -56fL, wat er .
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veget abdnemnﬂlsreandt&aﬁslay foyi ngegdteimer abtile. "ahdU. Satfatat NEFry3ng47, 602
di scl osges a rret hod for treating cooking oil with a food conpatible acid.
The met WIS YEi'd to increase the useful lifetime of the cooking oil.

However, this megghed reguiresoheat, exzheners 40 yeavert th@noal r ¢yk-at ed hot
oil fromheating the food acid sol ution to the 10 boilin point. It also

requi r esTERAINE S9RFLBOuS Tand itheaudeodf compatills agddhe meskoghas

filterigg step and-ibyse | Wsuslé'fgﬁer Pﬂ@{ﬁrté ng rCOogte anch GaRid abil .
investment. U S. Patent Nos. 4,349,451 and 4,330, 564 disclose 'a conposition

conpri sfﬂ@vgemferth#%omeébﬂﬁatnemleram dreaitid %@ﬂm@erﬁ ¥dyprevenor therlite

carr i efos Ml MO (J.0n a0 Peeaflnd dld eeddy Losdsediholofopk! pgeol | to

renove or neutralize t am nant s, suc as so
j uildes faridl freg tppindci dgti altsberasledre@oﬂmm capganatusncan@a&éxel useuséf ul
lifetine desirable to 20

cookln char tic wever e
avoi d the fﬁ‘srlge& %10 r?é:rg‘P &3 H@P %&lgbjéc??besd: Gh f"ﬁgs ‘Pn at AtET3As wel |
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composition comprising water, food compatible acid and porous
15 rhyolite or perlite carrier. This composition can be added
directly tc used hot cooking oil to remove or neutralize the
effect of contaminants, such as soluble food juices and fatty
acids in the used cooking o0il, to increase its useful lifetime
and cooking characteristics. However, it would be desirable to
20 avoid the use of a mineral carrier, as described in these
patents as well as in Gertz et al. above, particularly in some
European nations where regulations may prohibit the presence of
a mineral residue.
Similarly, U.S. 6,210,732B1 claims a cooking oil
25 additive comprising a mixture of citric acid and synthetic
amorphous precipitated calcium silicate wherein the mixture is
added to heated cocking oil and the o0il 1is subsequently
filtered after use of the cooking oil for 6-8 hours.
Filtration removes the added calcium silicate as well as food
30 crumbs and other sediment.
U.S. 4,968,518 discloses a process of treating used
cooking oil comprising contacting a portion of the used oil
with an aqueous solution of a "regeneration agent," i.e.,

ethylenediamine tetraacetic acid or n-propyl-3,4,5-



25 additive conprising a mxture of citric acid and synthetic anorphous
precipitated calciumsilicate wherein the mxture is added to heated
cooking oil and the oil is subsequently filtered after use of the cooking
oil for 6-8 hours. Filtration renoves the added calciumsilicate as well as
food 30 crunmbs and other sedinent. U S. 4,968,518 discloses a process of
treating used cooking oil conprisingscontacting a portion of the used oi

W th an8¢4yeebbeaebdtéon f apthegenghatdion agest, "mix€ure &ly! enedi am ne
tetraacetic acid or n-propyl-3,4,5 6 trihydrobenzoate, to obtain an oil
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obt ai n 1a.egeheganenat 607 Qide thal At Rarhehurgedet o service. A product
identified as "O| Master” was recentl 5 introduced to the European market
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by the. il a I I o] an _oiJ_.sol.ubl ifyer in
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of delkﬁ ry uses ad%pt&onal gil as, a carrie to]jnﬁkpducelthg.aqueous
addi t i ve(ﬁs) S TR SHASFrie  pot eitH S %2} nfrodfa T E EFHE ST that may
di ffer dridem did combime thyenguBonthemngardiehhésramtiiter taid aids @heextra

t f ki di strjbuti th duct. 15.Th iti , and
et hodd St a2 M8 as HefPOCds TGt Hurs Wabrd Bbttai rdl Sitvantlbes. For

exaopl groduenpagid i ohs eapheyi RF agdl Maid GoEdHondastasnabserbenis ase hard
to filter thoroughly, making it difficult to renove the particles of

act i vat@d *d&FbaiP f tBRTeees thSi |29 st RI4GHHESSI0 norfRafl yavaFPeble in a
rest aurRitlenkiiheher. iRk heascuse 4 idderiemedila tang kbt bakiren eduhpsENt tO
sl ow degradation of oil with "a filtering step. G heéers provide for the
r emovalinofthenfyvieti-es Furthermore, the carrier oil adds an extra cost
for making and distributing the product.

15 The compositions and methods discussed above as well
as others have certain disadvantages. For example,
compositions employing activated carbon as an absorbent are
hard te¢ filter thoroughly, making it difficult to remove the
particles of activated carbon from treated oil with facilities

20 normally available in a restaurant kitchen. Others use filter
media and filtration equipment to slow degradation of o©il with
a filtering step. Others provide for the removal of impurities
from the used cocking oil, but do not replenish antioxidants
and water in the oil. Still others require long time periods

25 for treatment, which make them economically disadvantageous.
Therefore, it weould be desirable to provide a composition to
overcome these disadvantages by replenishing desirable
antioxidant ingredients easily and cost effectively, which
composition could be simply added periodically or continuously

30 to hot cooking oil.

SUMMARY OF THE INVENTION
The first aspect of the invention is directed to a
probess of stabilizing hot «cooking o0il comprising {a)

periodically introducing into hot cooking oil, for example, oil



fromthe used cooking oil, but do not replenish antioxidants and water in
the oil. Still others require long tinme periods 25 for treatnent, which make
t hem econoni cal | y di sadvant ageous. Therefore, it would be desirable to
provide a conposition to overcone these disadvantages by repl eni shing
desirable antioxidant ingredients easily and cost effectively, which
conposition could be sinply added perjodically or continuously 30 to hot

cooki ngtoid . +SHYMARYuEE THE LNVENHON-IhOe Ghbst aspeoi eb twyelmvention is

directed to a process of stabiliZing hot cooking oil conpr|3|ng (a)
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degradati on of fryer oil conposition (e.g., using sensors for detecting

one or 1n§r@da§§@cta§: oﬁ otpnigRlliad)) rahd 2oonpwratdiee 60 tHwtaddift i can be
ad]USt§glE85&thr@5€e9ffEBﬁ bed fried in the hot cooking oil. Such

15 controlled addition avoids or prevents explosive transformation
of an aqueous component into steam. The addition of the
compesition c¢an be correlated with one or more tests for
detecting degradation of the fryer oil composition {(e.g., using
sensors for detecting one or more aspects of oil guality) and

20 the rate of the addition can be adjusted to the rate of the oil
degradation; this aspect of the invention contemplates the use
of automated systems where appropriate sensors or detectors are
used to monitor oil gquality. In a particularly preferred
enbodiment, controlled addition of the composition is

25 facilitated by the use of a device for introducing the
composition into the hot o0il as a fine stream, a mist, a fog,
small diameter liquid droplets or as an aerated stream or small
diameter droplets, using e.g., a hand-held sprayer.

The second aspect of the invention is directed to a

30 composition comprising (a) minor concentration of an agueous
solution, dispersion, suspension or emulsion of at least one
antioxidant, such as a food acid; or a solution, dispersion,
suspension or emulsion of at least one antioxidant, such as a

food acid, and at least one water-soluble or water-dispersible



degradation; this aspect of the invention contenplates the use of autonmated
systens where appropriate sensors or detectors are wused to nonitor
quality. In a particularly preferred enbodinent, controlled addition of the
conposition is 25 facilitated by the use of a device for introducing the

conposition into the hot oil as a fine stream a mst, a fog, snal
dianeter liquid droplets or as an aergted streamor snmall dianeter
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lower than that of the food acid or food acid and herbal
extract combination. For example, considered by itself, a
useful amcunt of the herbal extract is about 0.0005 wt.% to
about 0.6 wt.%; preferably about 0.005 to about 0.06 wt.%. In
preferred embodiments in which emulsifier 1s employed, the
water-soluble or water-dispersible emulsifier 1s present in the
0il at the time of addition at about 0.0000002 (2x1C07') wt.% to
about 0.05 wt.%; preferably about 2x107° wt.% to about 0.005
wt.%; and the food acid is present in the o0il at the time of
addition at about 0.003 wt.% to about 1 wt.%, preferably about
0.004 wt.% to about 0.6 wt.%, more preferably about 0.005 wt.%
to about 0.06 wt.%. Reference to the "at the time of addition”
means that the residual amount of additive in the hot ocil can
change after addition due to, e.g., vaporization, reaction,
degradation, etc. The cooking o0il is at a temperature in a
range of from about 275°F to 400°F, although the temperature at
the low end of the range can about 225°F; typically from about
300°F to about 375°F. The composition comprising (a) and (b}
can be in the form of a solution, dispersicn, suspension,

mixture or emulsion. When the compositions of the present



preferred enbodi nents in which enmulsifier is enployed, the 20 water-sol uble
or water-dispersible enulsifier is present inthe oil at the tine of

addi ti on at about 0.0000002 (2x10-7) w.%to about 0.05 wm.% preferably
about 2x10-6 wt.%to about 0.005 wt.% and the food acid is present in the
oil at the tine of addition at about 0.003 wt.%to about 1 wt.% preferably
about 25 0.004 w.%to about 0.6 W.% nore preferably about 0.005 wt.% to
about Qn@énwio® R&ieremoe tadibe "at tthe t&:d:mkhig acddilt,i ophtioehdsnt hat t he
resi dual_._anoun dit e hot n after _additjon due
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tenpera ure at he Ir%\%gnd of the range, can %ﬁout 225F; typic II%/ from
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the conpositions of the present 9 invention, (a) are added to the cooking
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direct ggholi® 3 wt.%, preferably about 0.0001 wt % to about 2 wt.%, for
15 example about 0.0005 to about 2 wt.% emulsifier.
The fourth aspect of the invention is directed to a
composition comprising (a) at least one antioxidant, such as a
food acid, and (b) at least one emulsifier.
BRIEF DESCRIPTION OF THE DRAWINGS
20 Figure 1 illustrates a process for introducing
additives at a controlled rate into a fryer containing oil.
Figures 2, 3, 5 and 6 illustrate devices for
introducing additives in the form of a fine stream.
Figures 4, 7, 8 and 9 illustrate devices for
25 introducing additives in the form of a mist, fog and/or small
diameter droplets.
BEST MODE FOR CARRYING OUT INVENTION
For purposes of the present invention, an antioxidant
is a compound, component or mixture of compounds or components,
30 some of which are capable of reacting with free radicals to
inhipit free radical chalin reactions. Consequently, an
antioxidant of the present invention has the effect of
improving at least one chemical or physical characteristic of

the o0il upon exposure of the oil to elevated temperature,



conposition conprising (a) at |east one antioxidant, such as a food acid,
and (b) at |east one enulsifier. BRI EF DESCRI PTI ON OF THE DRAW NGS 20 Fi gure
1l illustrates a process for introducing additives at a controlled rate into
a fryer containing oil. Figures 2, 3, 5 and 6 illustrate devices for
introducing additives in the formof a fine stream Figures 4, 7, 8 and 9
illustrate devices for 25 introducing additives in the formof a mst, fog

and/ or si@lddind, aneirere il St Sth BESHa M FOF CARRYLNG ©UT ShANMENTLEN For

purposes of the present invention, an antioxidant is a_compound, conponent
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Consequent |y, ant i oxi dant of present invention has the effect of
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el Si.@lmeé’leséwmdrbe af tries exhi bkt le&glﬁﬁthﬁgshtoﬂ%a@t tdie abPVvehe above
characteristics. CGeneral Iéé usef ul herbs and herbal extracts include those
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St. John's wort (al so

garlic, ginger, peppermint, purslane, bilberry, milk thistle,
grape seed, green tea, maritime pine and St. John's wort (also
15 known as hypericum). A useful 1listing can be found on the
Internet at www.ars-grin.gov/duke/ comprising phytochemical and
ethnobectanical databases maintained by Dr. J. Duke,
incorporated herein by reference to the extent permitted.
Therefore, in the context of the present invention, the use of
20 an antioxidant stabilizes or improves the stability of hot oil
used for cooking or frying in the sense that such oil can be
used for a longer period of time before the quality of the oil
or food cooked therein becomes unacceptable due to color, taste
and/or odor. At least some of the benefits of the present
25 invention are achieved Dby the addition of an aqueous
composition, that is by the addition of water as a component.
Although not wishing to be bound by theory, it is helieved that
the water of the composition, particularly in the form in which
it is introduced according to the present invention,
30 facilitates removal of volatile, odor forming species from used
cooking oil, e.g., physically by a process analogous to steam

distillation, or otherwise.
Compositions of the present invention comprising (a)

water, and (b) at least one antioxidant, preferably a food



15 known as hypericum . A useful listing can be found on the Internet at
wWww. ar s-grin. gov/ duke/ conprising phytochem cal and et hnobot ani cal

dat abases nmai ntained by Dr. J. Duke, incorporated herein by reference to
the extent permtted. Therefore, in the context of the present invention,
the use of 20 an antioxidant stabilizes or inproves the stability of hot oil
used for cooking or frying in the senge that such oil can be wused for a

l'onger pefdode dygieNefore thesavekhi by Q{sibevoid o9rafgad-Hoekedet herein
becomes unacceptable due to color, taste and/or odor. At 1east 'sone of the
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i nvention conprisin a) .. water, .and (h) at Least. one anti oxi dant,
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di sper sithigh t hehe anbidXi dadternanat€ly, | nia prefesred emicgiem@nbn, anki oxi dant
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priigr tousskidiican tant Beck! simbhDEdfecusSgl #bl @Arydhgpaegke8s or suspension.
The conposition, wupon, addition to the cooking oil preferably forns a
solution with tRETEPELLAPREr Rat itVEl PrepenforlRyeatdPEp&OEIPERS1iag d@dpensi on

or each,pfet hesg)condi tigns (sakutibr-AHARSNSI 08y Jb: StisReRRIAR)b1EaN OCCur
si mul t aneously to varyi ng degrees. Conpositions of the present invention
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acid, can typically be prepared by dissolving or dispersing the

15 emulsifier and antioxidant in water. In a preferred
- embodiment, the water-soluble or water-dispersible emulsifier

is present in an amount of about 0.00001 wt.% to about 5 wt.%,
preferably from about 0.0001 wt.% to about 2 wt.% and the
antioxidant is present in an amcunt from about 5 wt.% to about

20 60 wit.%, preferably from about 10 wt.% to about 40 wt.%. 1In a
preferred embodiment, the characteristics of the emulsifier
include one or more of the following: non-ionic, non-toxic
regarding its suitability for human consumption, and low or
non-foaming. More preferably, the composition, prior to

25 addition to the o¢il, forms a solution, dispersion or a
suspension. The composition, upon addition to the cooking oil
disperses as a dilute emulsion. Forming an emulsion when the
composition is introduced to the o0ll can be desirable since an
emulsion enhances uniform dispersion of antioxidant ingredients

30 and water throughout the cooking o0il and prevents the
coalescence of water droplets. This may aid in control of, or
inhibit the rate of release of antioxidant composition.

Generally, the cooking oil is at a temperature in a range from



enul sifier, and (c) at |east one antioxidant, preferably a food acid, can
typically be prepared by dissolving or dispersing the 15 emul sifier and
antioxidant in water. In a preferred enbodinent, the water-soluble or

wat er -di spersible enmulsifier is present in an anount of about 0.00001 w.%
to about 5 wt.% preferably fromabout 0.0001 w.%to about 2 wt.% and t he
antioxidant is present in an anpunt fjrom about 5 wt.%to about 20 60 wt.%
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15 further comprises a food compatible agent, such as acetic acid
and/or chelating agent that reduces the hardness of the water,
as the use of hard water can be counterproductive to inhibiting
degradation reactions in the cooking oil. Alternatively,
demineralized water, or water with reduced concentrations of

20 minerals, can be used. Compositions of the present invention
preferably comprise at least one antioxidant selected from the
group consisting of «citric acid, ascorbic acid, ascorbyl
palmitate and natural antioxidants derived from the turmeric or
rosemary.

25 Advantages of the present invention are achieved by
adding a minor concentration of a composition of the present
invention, for example, (a) a composition comprising a minor
concentration of at least one water soluble or water
dispersible antioxidant which may be a food acid, water and,

30 optionally, at least one water-soluble or water dispersible
emulsifier, and (b) introducing the composition intc a major
concentration of a cooking oil. In a particularly preferred

embodiment, the cooking oil is at a temperature in a range of

from about 315°F to about 360°F. The aqueous composition is



gl ycerol esters of the above listed acids, ethylenediamne tetraacetic acid
and fatty acids as well as pernutations, conbinations and m xtures thereof.
The conposition optionally 15 further conprises a food conpati bl e agent,
such as acetic acid and/or chelating agent that reduces the hardness of the
water, as the use of hard water can be counterproductive to inhibiting
degradation reactions in the cooki ngtlgi |. Alternatively, demneralized
wat er, qr water wi,th reduced .concentrdtions, of 20 m.nerals, can be used.
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aci d, ascorblgjlcﬁggal 1tate and natur,al antioxidants derived fromthe turmeric
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surface of the o0il or by a single or multiple orifices so
15 introduction of the composition causes an écceptable level of
effervescence without splattering hazard.

The aqueous composition may be added to the oil in a
fine stream, preferably as a fog or mist of ligquid droplets;
such droplets or stream are preferably aerated. When added in

20  the form of droplets, the size of the droplets is typically
about 0.lmm diameter to about 3.0mm diameter; preferably from
about 0.5mm to about 2.5mm. Alternatively, a fine stream of
the composition can be about 0.05 mm to about 6 mm in diameter;
preferably about 1 mm to about 2 mm. The agueocus composition

25 can be introduced into or onto the surface of the oil using
various application devices. For example, it is convenient to
use containers such as plastic squeeze bottles that are
equipped with covers or caps that are capable of generating a
fine stream or mist when the bottle is squeezed. Such

30 containers are well known. Alternatively, application
containers can be hand held containers of the type that
generate a fine mist or fog based on the use of a dip tube,
spray nozzle and squeeze handle that draws the ligquid from the

container and forces it through the nozzle when the user



10 about 40%to about 70% water. Supplenmentary water and antioxi dants may
be added by choice of an appropriate physical device for introduction of
aqueous conposition. The conposition nmay be added as a fine spray or m st
over the surface of the oil or by a single or nultiple orifices so 15

i ntroduction of the conposition causes an acceptable |evel of effervescence
wi thout splattering hazard. The aqueoys conposition nmay be added to the oi
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m st or fog based on the use of a dip tube, spray nozzle and squeeze handl e
that dra®e2ied 14iqHiE f riShade 2@OnPAI ndfraked f okt®sid t RAFIEESt h€Lnozzl e

whery t heryisedcsl4  sayeerRes a0 dgpngsaesrt heshandlhe i aBukt herpRr e pea@at ai ners
that utilize a punp dispenser can be enployed as well as syringes equipped

with a Pamefdmruricepi (BRdry, ITeadireupptanges Wiere Hhdrawtbferdasdmadiieent
are ol it et Thel T i The°art hadonantna el ey RS tPean
based ocomudrifedct Hrgime opesét bl comyeriexhcEor Thstappeid catoiodeviete,
inClUdigﬂhéggggfatemperature, inert gas such as nitrogen, carbon
15 dicxide or mixtures thereof, can be used in place of or in
combination with air. Consequently, for purposes of the
present invention, the term aeration should be understood to
refer to the incorporation of small bubbles of a gas in a
liquid droplet or stream where the gas can be air or an inert
20 gas or mixtures thereof. Preferably, the composition 1is
applied as a conical shaped spray of appropriate size droplets
deposited on the surface of the hot o0il over a wide area, for
example an oval or circular shape having a major diameter of
from about 3 inches to about 9 inches. Preferably, the area
25 covered by the spray or mist is in a circular pattern about 5
inches in diameter or an oval pattern about 5 inches by about 9
inches. Alternatively, the mist or fog is sprayed above the
surface of the fryer so that it covers from about 15% to about
70% of the surface area of the fryer; for example, from about
30 30 % to about 50%. The specific area covered is not considered
to be critical, provided that the composition reaches the

surface of the o0il and is carried intc the overall oil

composition.



configuration, is preferably selected so as to generate an aerated liquid
stream and/or aerated liquid particles or 10 droplets. Such an applicator is
avai lable fromDelta Manufacturing (PA). In circunmstances where it may be
desirable to limt the anmount of air introduced into the oil, e.g., a
commercial frying operation conducted for extended periods at elevated
tenperature, inert gas such as nitroggn, carbon 15 dioxide or mxtures

thereof, can be ysedsipcplace,0fcpPhalive COTAMAON W LD aimr'i]ath n;gguent ly,
shou e
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that ittgeveis byonsabeudt al2%nit@cabeul ve 7Q% ofint begeuwr frace Areauet khe
fryer; for exanple, fromabout 30 30 %to about 50% The specific area
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conposition. 15 A further alternative enbodi nent” or nethod of applying the
conposi @PORE tD- e didmelsar-t | Aedeirpbpy eblee reaperitime M tinlradgeelr yi ng
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Strateg&ﬁglLgtglgfegddition of the composition can be controlled, for
15 example, by the use of a metering pump (4). This is preferably
accomplished at fixed intervals of time, for example, after the
0il 1s at elevated or cooking temperature, after fixed
intervals of cooking or as determined by periodic measurement
of o0il properties and/or visuval observation of food appearance
20 and internal temperature of the food (cooking performance of
the o0il). The rate of introduction may be varied by a review
of the measured or observed properties of the oil and the food.
The metering input of the composition may also be varied
automatically by sensing key properties of the o0il such as free
25 fatty acids (FFA), peroxide or polar content. Such time
intervals are conveniently selected by those skilled in the
field of cooking, and particularly in the £field of preparing
fried foods, after limited experimentation or experience using
the methods taught herein. Consequently, the amount of agqueous
30 antioxidant composition comprising, for example, at least one
food acid and/or at least one herbal extract and water can be
added in an amount that compensates for the 1loss of or

degradation of antioxidant that occurs over the selected time

period or to adjust the quality of the cooking oil composition



multiple orifices beneath (3) and/or above (6) the surface of the oil by
use of a control valve (7) in order to introduce a streamor a "fog" or a
m st of small droplets of about 0.1nm 10 di aneter to about 3.0nm di aneter,
for exanple, about 0.5nmto about 2.5nm dianeter. Preferably the
conmposition is introduced below the surface of the oil as, for exanple,
droplets having preferred sizes of firomabout 1.0mmto about 1.5nmm

dianetefo AT %e&@%@rﬂne@dééi&é‘ of 5h%e%%”ﬂ@é'sﬁk@ﬂeﬁénc@fr?@gt bat! 8¢, for
exanple, by the use of a netering punp (4) . This 1s prefera

acconpl #sHeg-amaticidked mppealaresofresudd. for exanple, after the oil is at
el evated or cookimpg t AYLR tgr?e‘;.‘roﬁggen’cnﬁiﬂr‘éﬁlti gl O(%?ﬂ@l‘%llggPBr as

determ ned by periodic asurenen roperties an I'sua
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and,
15 e.g., food acid, additive in liquid or particulate form is

dispersed or dissolved in the water or emulsifier/water mixture
and the mixture is delivered to the hot cooking oil. Examples
of such emulsifiers include, but are not limited to mono and
diglycerides of fat forming fatty acids and/or other food
20 compatible acids, and ascorbyl palmitate. In a particularly
preferred embodiment, the emulsifier is selected from the group
consisting of water-scluble or water-dispersible and oil-
soluble emulsifiers and the antioxidant additive is in a form
selected from the group consisting of solid particulates,
25 liquids, aqueocus solutions and aqueous dispersions. The
antioxidant additives include antioxidant food acids described
above as well as other antioxidants such as glycerol ester of
citric acid and fat forming fatty acids derived from sunflower
cil or canola o¢il, ascorbic acid, ascorbyl palmitate, turmeric
30 and rosemary extract. In a particularly preferred embodiment
ascorbyl palmitate is used, alone or in combination with other
antioxidants and/or emulsifiers, in order to take advantage of
both its antioxidant and emulsifier characteristics. Useful

food additive materials also exhibiting both antioxidant and



5 optionally, at |east one enulsifier, can be prepared by m xing, such

m xi ng optionally conprising processes such as solubilizing, dispersing or
suspendi ng, the recited conponents, and other optional, beneficial cooking
oil additive(s)with one another. The m xing sequence is not critical and an
10 appropriate operation can be determined wwth [imted experinentation.
Emul sifiers are generally known in thg art. For purposes of the present

i nvent i gi,1 SRYles TdielS el ude ROtk c 10k salile w@ﬁ&rfge#ybggier

wat er - di spersible emulsifiers. In carrying out t IS aspect o
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sel ect 68" et‘rﬁé GF8uSTcohEYstIHYy R Lt dlBaFPWEﬁPa‘Eé%n 5th.aaiha§

aqueousarsdlditiidant and aRUEsUSi &l SREFSEIS aitRadnide@erdadRt addbbky¥es
i ncl ude anti oxi dant food acids descri bed above as well as other

ant i oxifPantehanfh Re gPEEP IR eff ofhecicPmPeshtiarand AL HIGERPEE fatty

aciids derdrvedudl ompsRfibavWafat Hila1dr ERR0IR Ohded 23607 BbRLAGI 1 orASEr DY
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15 the solutions, dispersions, slurries or suspensions of the
antioxidants and/or other beneficial food additive, e.g. water,
fooed acid, or other antioxidant or emulsifier additives,
agqueous or nonaqueous, into the hot cooking oil. The rate is
preferably one that permits and enhances safe dispersion and

20 diffusion, more preferably withocut the use of supplementary
“foreign” carrier materials such as porous minerals or oil
emulsions. In a preferred example, a water soluble antioxidant
solution may be furnished as a safe “concentrated additive
solution” to reduce shipping and packaging costs in contrast to

25 a product using oil or porous mineral as a delivery carrier.
When the compositions of the present invention are added to the
cooking oil, antioxidant previcusly depleted from the cooking
0il is replenished fully or partially by at least one added
antioxidant. The compositions also can be added in order to

30 supplement at any time the antioxidant present in the cooking
oil.

The compositions of the present invention can be
effectively delivered to the hot cooking oil by wvarious

methods. Such methods are applicable to restaurant fryers as



sodi um and potassiumtartrates; sodium calciumand potassium citrates;

sodi um potassium cal cium anmmoni um and nmagnesi um 5 phosphates; and

| ecithin. Consequently, such materials can be wused alone in order to

provi de both antioxidant and enul sifier characteristics or they can be used
in conbination with other antioxidant and enulsifier materials already
described in order to enhance the pefgd ormance of the conpositions.

Furthergeie, ad0 fﬁﬁ%grgu%lrofcﬁgﬁt iFQRiBL er if),S SalhQ Usak | Porgditnald on or
m xture with one another. The procCess of reducing the rate of oil
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effectively deliver ed to the hot cooking oil Dy various nethods. Such

met hodsdakevepl desbrest ccommtigdngnt af mpEpPs a8 1tgrigger mechanism in
combination with a fine orifice or spray nozzle may be used to

15 introduce the compositions of the present invention into the
hot o0il, such as in the form of a spray or a fine stream, as
small diameter droplets, a fog or a “mist” of the additive
solution over the surface of hot o0il; see Figures 4, 7 and 8.
Referring to Figure 2, 201 is a squeeze bottle, 202 the cap and

20 203 tip, including small diameter exit hole 204 from which the
composition exits when it is extended up from the retracted
position in the surface, as illustrated, to about a vertical or
90° position relative to the cap surface. Referring to
Figure 3, 301 is a squeeze bottle, 302 a protrusion or tip that

25 is integral with the bottle cap and 303 a small diameter
opening from which the composition exits the bottle when the
bottle is squeezed; typically, the bottle cap includes a
removable cover for the tip in order to seal it when the bottle
is not in use. Figure 4 illustrates a pump-type dispenser

30 bottle 401 wherein when the pump mechanism 402 is depressed,
the liquid within the bottle is drawn up through a dip tube
(not shown) connected to the pump mechanism and exits through a
small diameter orifice 403 in the form of a fog, mist or as

small droplets, depending on the diameter or configuration of



wel | as factory process fryers. For exanple, the conposition containing a
food acid, antioxidant and other additive can be delivered to the hot
cooking oil using a fine bore or narrow dianmeter pipe or line. Various
devices for delivering the 5 conposition of the present invention are
illustrated in Figures 1-8. Devices for delivering a fine streamincl ude,
e.g., the squeeze bottles of Figures g, 3 and 5, each including a snal

di aret egy OnSi Ngkd hr Qughhisch of Be s6ATROST b d Sodte! fxy Qiiftkn Andyapder i c

syringe as illustrated Tn Figure 6, or sha dianeter tubing with an
appr opr P ein¢hidengani sohaggel oedvered03f Ebat whivbhant bpesonpeyeeiionacan be
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the conpositions of. the, pre t cinvention into the hot oil, .such,as in the
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“mst" tietheundditiooe sl depossombrwitigisurhaceqfy hof @hk; ssedngkgures 4,

7 and B,__ Referring to. Fiqur , 201 |s a squeeze baottle, 202 the_cap and 20
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surface?omﬁﬁﬁﬁﬁﬁoﬁgﬁﬂGh ﬁagﬁréeBFegéioPso %ﬁ%e@%%PQﬁﬁil(§d4¥229§aﬁ#5trusion
or g p th@ts¢eidge | BARObE! YWkl bherbohtle sﬁﬁgl?n@f?’%ea SRlds 1 apet er
openi ng fromwhich the conposition exits the bottle when the bottle is
squeezenihasilyal | galiheabeen | énshpthfcl ikl tenobabl eetolMded f ket he tip

(N or ety 1.0, 523l dil cghepn 1he gt tlGnds POL JniSee FirQUr g ddd ughates a
punp-type di spenser 30 bottle 401 erein when the punp nmechanism402 is
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15 squeeze handle mechanism 702 in which a dip tube (not shown) is
connected, typically press-fit, internally to the spray head
mechanism within the bottle 701. The composition exits the
device through the small diameter opening 704 in the adjustable
flow control cap 703. The squeeze handle mechanism, including

20 the dip tube, 1is separable from the bottle and typically is
attached to it by a screw cap 705. A universal dip tube and
spray mechanism is i1llustrated 1in Figure B. The dip tube
includes a filter 802 at the pickup end of the tube 801; the
tube passes through a cap 803 that can be attached to the

25 composition reservoir by, e.g., a snap or screw fit. As in
mechanisms of this type, when the handle 804 is squeezed, it
creates a vacuum in the reservoir or bottle resulting in fluid
being drawn up the dip tube from which it exits through the
adjustable nozzle 805 at the orifice B806. Adjustment of the

30 nozzle opening allows the composition to exit in the form of a
fine mist or fog, as small droplets or in the form of a fine
stream. An alternative sprayer illustrated in Figure 9
comprises a dip tube 901, spray nozzle 902 and squeeze handle

903 arrangement similar to that in Figure 7. As in the device



smal | droplets, depending on the dianeter or configuration of 19 the
orifice. Figure 5 is a squeeze bottle 501 in which the cap 502 includes an
i ntegral cover 503 that, when open, reveals a protrusion 504 and smal |
dianeter exit orifice 505. Figure 6 1is a typical hypoderm c syringe
conprising a small dianmeter 5 needle or extension 601 fromwhich the
conposition exits when the plunger 6(2 is depressed within the body of the

syringei1 A& ratfeddasi rGurlehe bedy gbrihensyd 'Iﬁ%é&ﬁ%np%.sV@dﬁrﬁ%tt%b‘i@' Iy
calibrated to facilitate use of desired amount of conposition with each
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15 time control to introduce the fluid through a manifold
containing orifices located beneath, and/or above, the surface
of the oil. Furthermore, sensors can be used to continuously
monitor the technical condition of the c¢il, e.g., according to
polymerized triglycerides content, polar content, free fatty

20 acid level or peroxide level. Various tests to measure oil
quality are disclosed in the article by C. Gertz, et al., in
the Buropean J. Lipid Sci. Technol. cited hereinabove as well
as 1in U.5. Patent Nos. 4,349,353 and 4,731,332, Commercial
versions of the tests referred to in the latter patents are

25 available from Mir0il Division of 0Qil Process Systems Inc.
{Allentown, PA). These references, including descriptions of
various test methods, are incorporated by reference to the
extent permitted. An o0il quality sensor to dispense and
disperse the additive composition to the oil may activate the

30 metering pump. The use of an emulsifier in the composition of
the present invention further facilitates efficient dispersion
of the composition upon contact with the hot cooking oil, such .
that the water present in the composition 1is effectively

dispersed so that when it is converted to steam the water



stream An alternative sprayer illustrated in Figure 9 conprises a dip tube
901, spray nozzle 902 and squeeze handle 903 arrangenent simlar to that in
Figure 7. As in the device 20 illustrated in Figure 7, the spray head
mechani smis adjustable by rotating the nozzle cl ockw se or

countercl ockwi se to obtain nore or less of a fine stream Additionally, the
device illustrated in Figure 9 alsojntroduces aeration, the extent of 5
whi ch jsogiwstanl esnbavllsléné@grh el abb9R BhnbbESRT 8y beadk 1 apazt echeStl I
alternatively, the additive solution, dispérsion or concentrate may be
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froma storage 14,co LOeL efe thgein io fixed at, a safe
point in the fryer a néllgfé]ﬁee%moév rate i sbggtgg{}% nqu&ggﬁébﬁeedé of the

cooki nprefsmrad duhahg thiee Womramd@,ntdlmsaomdam alidfhigieon of the
aqueou [ o] utjon jnt tcokng n ke, th rm.of a
me'tjgrl %%£lg€(9 BE, q‘hss O{ ol %{PTE hé’rt{d/cgoro% |(rg\9jL ‘cont gor tagc i n?r ggucg ta}%ouftl ui d

t hr oughS@"H‘r,anmb@bd pm@ﬁmaakﬂlynga’or iofd ca&lsovecabedtbe2ienith, andlor naheve t he

f h t t
o £ oF TR PEshni W Londl TGN - 2eng S0 5. o 003 st G oF iy wer | zed

trigl y@’@IllﬂQﬁoﬁ@an@fermiﬁram eptsof ree &wvéhy 2@oapid Ixe_fv&IheormgerOXI de
| evel . /Various tests to neasure oil quality are disclosed in_the article by
C. Geri3 net spffigienthe Wiopdih aHUOYS FOBECSIFRNGRD &iPdd tRefei nabove

asl@£'*cof§ téhdd Syt PahenbohNesm 6f3ﬂﬁe3§§ 8Rdafid73Lma3A- iEORRY Gicdhn
versions of the tests referred to in the Fatter patents are 25 avail abl e

from MEORI WBILE éiﬂﬁrofcqmﬁoﬂﬂrté@@séihatstleﬁmm%ch“(RIﬂPéHboWﬁ’ |Nge These
ref er epees ot Bel udj ng dggcniptd ICH%% of o \EQEHQEﬁa{:QSth.%E)teI}Q 3n Hrfd/or

i ncorporated by reference to t extent permtted quality sensor to
di spend&f &rmiiondi oper e t ha taddi ul veéhsonpaggetrsn qanpdsd téioh nawyd adttisvat e t he
constituent ingredients into the cooking oil. Generally,

15 cooking oils are triglycerides, i.e., the esterification
product of glycerol with three molecules of saturated,
unsaturated, or a mix of saturated and unsaturated carboxylic
acids. Preferably, the cocking oils include vegetable derived,
animal derived, and marine source derived fats and fatty oils

20 that are liquids at +the particular temperature that is
necessary for the desired cooking effect. Examples of
vegetable o0il include canola oil, coconut o0il, comgerm oil,
cotton seed oil, olive oil, palm oil, peanut oil, rapeseed oil,
safflower oil, sesame seed oil, soy bean o0il, sunflower oil or

25 mixtures thereof. Examples of animal derived oil include lard
and talleow (e.g., beef, sheep fat). Cooking o1l also includes
any mixture of the vegetable derived, animal derived, and
marine source derived fats.

EXAMPLE

30 A test of the present invention was conducted in
which an aqueous composition containing 20 wt.% antioxidant was
sprayed into hot, used cooking oil that had degraded to the
point of having an undesirable odor. Immediately upon contact

of the composition spray with the hot cooking oil & "froth" or



30 netering punp. The use of an emulsifier in the conposition of the
present invention further facilitates efficient dispersion of the
conposition upon contact with the hot cooking oil, such that the water
present in the conposition is effectively dispersed so that when it is
converted to steamthe water 21 droplets are snmall enough to avoid
dangerous splattering of the hot oily; For purposes of the present
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party cutaykitgmegnature that is necessary for the desired cooking effect
Exanpl es of “vegetable oil include canola oil, coconut oil, congermoil,
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15 reference to the extent permitted.

Furthermore, any range of numbers recited in the
specification or paragraphs hereinafter describing various
aspects of the invention, such as that representing a
particular set of properties, units of measure, conditions,

20 physical states or percentages, 1is intended to literally
incorporate expressly herein by reference or otherwise, any
number falling within such range, including any subset of
numbers or ranges subsumed within any range so recited. The
term "about"” when used as a modifier for, or in conjunction

25 with, a variable, is intended to convey that the numbers and
ranges disclosed herein are flexible and that practice of the
present invention by those skilled in the art using
temperatures, concentrations, amounts, contents, carben
numbers, properties such as particle size, surface area,

30 diameter, volume, bulk density, etc., that are ocutside of the
range or different from a single value, will achieve the
desired result, namely, provide an additive and the ability to

deliver it to hot oil in order to improve the stability and



mari ne source derived fats. EXAMPLE 30 A test of the present invention was
conducted in which an aqueous conposition containing 20 w. % anti oxi dant
was sprayed into hot, used cooking oil that had degraded to the point of
havi ng an undesirabl e odor. I mredi ately upon contact of the conposition
spray with the hot cooking oil a "froth" or 22 boiling effect was observed,
but undesirable splattering of the Rkat oil did not occur. The conposition
was addgshidriR@e COOKI Ngnai | §1om abpve frhengur faseyHf hhe QitlevdsiRg a
squeeze handle type spray device of the type’illustrated in Figure 9, 5
t her ebyt$RRIEFYEENg the conposition in the formof small dianmeter aerated
droplets. After whenhBlLhhberaMeGUhEsGEMerd 1B hd 0P QAR iREEY WOl Y
present was no | onger noticeable. The conposition continued to be applied
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The present invention is wuseful in cooking foods,

particularly frying foods.
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ranges di sclosed herein are flexible and that practice of the present

i nvention by those skilled in the art using tenperatures, concentrations,
anounts, contents, carbon nunbers, properties such as particle size,
surface area, 30 dianmeter, volunme, bulk density, etc., that are outside of
the range or different froma single value, wll achi eve the desired
result, nanely, provide an additive and the ability to deliver it to hot
oil in order to inprove the stability and 23 perfornmance of the oil for
frying foods at el evated tenperature. Although the invention herein has
been described wwth reference to particular enbodinents, it is to be
under st ogfaggt hat these enbodiments are nerely illustrative of the
prlnC|pIes ang applications of the present invention. It is therefore to be
under st obd t haprovassefioostsbitividg hbteokmgilmmmnphising matdks:lid;acblytihteoddcingsintb aaii:l\het

enbodi nent s and, t hat, ot her . arrangenent b sed ut depar
fromthe spi riPxP§ Oéhﬁc%%oﬁgmf}fcofnﬁé’s‘ﬁ‘g @Q "‘X?r &Qrﬁ Vl%’ a?ﬁétaa bg‘" I
sunmary of  tfdedshvRé firfoRdl daRivaRpREEEdrosd EeNEroup MEAIRTIRE Af fé&Fh&@%d& TY

The present invention is useful in cooking foods, particularly frying

foods. 15 24 acgl dgrigtiyes mcblﬂ%eelxcer@resgeﬁef said, fopg %%s e%mlﬁgreeuthereqfnyﬂ si ng
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particul ate nhpee alrafetebd Bfeendea, MAGitieQERSHAGE. Joh@é Wok. Wherei n sai d her bal
extract |s selected from t he %roup conS|st|ng of turneric, rosemary,
W,

or egano, 3-sageThegapease of glpiny bwhessinsid foof eeid ptselacied dronpthetgagupycongiting of
citric acid, tartaric acid, malic acid, lactic acid, acetic acid, fumaric acid, ascorbic acid,
isoascorbic acid, succinic acid, adipic acid, hydrochloric acid, phosphoric acid, and
ethylenediamine tetraacetic acid.

4. The process of claim 3 wherein said at least one food acid or food acid derivative is
selected from the group consisting of citric acid, ascorbic acid, glycerol ester of citric
acid and ascorbyl palmitate.

5. The process of claim 2 wherein said herbal extract is selected from the group consisting
of turmeric and rosemary.

The process of claim 3 wherein said food acid is citric acid.

7. The process of claim 1 wherein said composition further comprises a water-soluble or
water-dispersible emuisifier.

8. The process of claim 1 wherein said at least one functional additive is a dual functional
additive that exhibits antioxidant and emulsifier characteristics.

9. The process of claim 8 wherein said at least one dual functional additive is selected from
the group consisting of ascorbyl palmitate; citric acid and fatty acid esters of glycerol;
sodium, potassium and calcium lactates; sodium and potassium tartrates; sodium, calcium

and potassium citrates; sodium, calcium and potassium citrates; sodium, potassium,



thistle, grape seed, green tea, maritinme pine and St. John's wort, 3. The
process of claim1 wherein said food acid is selected fromthe group
consisting of «citric acid, tartaric acid, malic acid, lactic acid, acetic
acid, fumaric acid, ascorbic acid, isoascorbic acid, succinic acid, adipic
acid, hydrochloric acid, phosphoric acid,_and ethylenediam ne tetraacetic
acid. 4. The process of claim3 wherein %%id at | east one food acid or food
acid derivative is selected fromthe group consisting of citric acid,
ascorbic acid, glycerol ester of citric acid and ascorbyl palmtate. 5. The
process of cFafipmpampepsmhaghnagnssipmphogphatesandilecithil ect ed from the group
consi st ihpg ri d 3 ) : . clai o Ih said
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further conpAd®Es a water-soluble or water-dispersible emulsifier. 8. The
process of claim1l wherein sajd at. | east one functional additive is ual
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charact eri st tf&sucl thal iR d@lﬁ@&gs;am?im@lt Rindt &plived Rars@irfedlntd §@&h. one dual
functional additive is selected from the group consisting of ascorbyl
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and calciun1bﬁgpgh§§ﬁtsodiun1and potassiumtartrates; sodium calcium and
potassiumcitrdtes; sodium calciumand potassiumcitrates; sodium

pot assi Uk 2Fhe padeebsunf chimolll whesid saidges sis welepled sfpdratths ;graupdcdmeistiadion. 10.
The process of, claim |l wherein the tenperature of said hot ail is about 225F
to about 4oe¢'ymf@%e%ﬁégwg9%@s§ OBl | BT FOTPRINGS (oISt nEes AEto dGidt 15 of
sai d conposi bi@Ride feval tAteCOMdragli kedr. rate such that the aqueous conponent is
not explosively transformed into steam 12. The process of claim1 wherein
sai d pedfodi &dh¢ aroceed clabn 1i whereiprsaidsomgositiom isantrpduged aiogheate o in agaaiounty

test. 13, The, pipaesahaflal Ml Bensh s aaldadih b laa g ected from the
group consi sting o ol'ynerized triglycerirdes content, polar conmpounds
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The process of claim1 wherein said conposition is introduced at a rate or
in an anmount YS9} both, corresponding to the rate or extent of degradation
of saidgil. Th®protbf dIcRi@SIS Wherbih&hid chpdki5 R isinfradited AR &srht {eidteddSrom

i ntroduced using an autonated ) . o
the group consisting of a fine stream, a mist, a fog, small diameter liquid droplets, an

aerated stream and aerated small diameter droplets.

17.  The process of claim 16 wherein aeration is accomplished by incorporation of air or an
inert gas.
18.  The process of claim 16 wherein said composition is introduced, relative to the top

surface of said hot oil, from at least one of the following: above; below; and above and
below.

19.  The process of claim 18 wherein said composition is introduced from below said top
surface of said hot oil through at least one injection orifice.

20.  The process of claim 18 wherein said composition is introduced from above the top
surface of said hot oil through at least one orifice in communication with a reservoir
comprising said composition.

21.  The process according to claim 20 wherein said reservoir comprises a hand held

container capable of delivering a liquid stream or spray.



system 16. The process of claim1l | wherein said conposition is introduced
in aformselected from the group consisting of a fine stream a mst, a
fog, small diameter liquid droplets, an aerated stream and aerated smal |

di aneter droplets. 17. The process of claim 16 wherein aeration is

acconpl i shed by incorporation of air or 2% inert gas. 18. The process of
claim 16 wherein said conposition is intfoduced, relative to the top
surface of said hot oil, fromat |east one of the foll ow ng: above; bel ow,
and above and below 19. The process of claim 18 wherein said conposition
i s i ntr@ducedh¢ pereesserlonaismiZy whesein saidfhaad held eataingigromrises hsavrgre Bettle east
one injectio k1 20 T : . i wherein said conposition
is int roduce&cﬁ{dﬁ)rrr% aeoé{/fgogtf%reg}ﬁglg&&g%l?@égge&% aﬂsrg})%ghot oil through at |east
one ori 28ce iThe provpasmfoddimo?0 whtieirasaid bardvigild containgr canpries aipdmparpogdet i on.

21. The process according.to. cl aim 20 rein said reservoir conprises a
hand hel d cBISERANHG} ! ﬁg)ﬂag‘OBFMﬁ'eqﬁ%‘%}ﬁﬁoésﬂthﬂ?Z&{estream or spray. 26 22.
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bottle including an orifice for producing a liquid streamor spray. . The
process of cHgr#.20 wherein said hand hel d contai ner conprises a punp or

trigger 25mcgﬁ@%&g@%}%{%@ﬁhWeiréms%’htegugif{ek%%o%[ihxfniiace or spray nozzle. 24.

The proceéss I rern said water has a reduced concentration of
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non-ionic. 26. The process of claiml wherein said conposition conprises up
to about 5 wEMBHME| sifier. 27. The process of claim 1 wherein said
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conposition prepared froma mxture conprising: (a) a mnor concentration of
an aqueous éovifesmulsgierconprising (1) water, (2) at |east one herbal
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of said food a@ﬂodscomMitMumﬁsinQMBTWﬁég (Bndleagirong hebd] satadt; and{3) i leasbn

does not | nClorlljed ?unac':tigrafgltei dtljtlivauét seelergte%e%rgln t %rérioslg ;cor?s?gin%bgf ?oogagc%s, food acid
derivatives including glycerol esters of said food acids, and mixtures thereof, and
provided said composition does not include a particulate mineral carrier; and (b} a major
concentration of hot cooking oil.

29.  The composition of claim 28 wherein said minor concentration further comprises at least
one water-soluble or water-dispersible emulsifier.

30.  The composition of claim 28 wherein said at least one functional additive is a dual-
functional additive that exhibits antioxidant and emulsifier characteristics.

31.  The composition of claim 30 wherein said at least one dual functional additive is selected
from the group consisting of ascorbyl palmitate; citric acid and fatty acid esters of
glycerol; sodium, potassium and calcium lactates; sodium and potassium tartrates,
sodium, calcium and potassium citrates; sodium, calcium and potassium citrates; sodium,
potassium, calcium, ammonium and magnesium phosphates; and lecithin.

32.  The composition of claim 28 wherein said functional additive comprises at least one food
acid or food acid derivative.

33.  The composition of claim 32 wherein said food acid or food acid derivative is present at



concentration of hot cooking oil. 29. The conposition of claim28 wherein
said m nor concentration further conprises at |east one water-sol uble or
wat er - di spersi ble emul sifier. 30. The conposition of claim28 wherein said
at |l east one functional additive is a dual- functional additive that

exhi bits antioxi dant and enul sifier chargﬁteristics. 31. The conposition of
claim 30 wherein said at | east one dual nctional additive is selected
fromthe group consisting of ascorbyl palmtate; citric acid and fatty acid
esters of glycerol; sodium potassiumand cal cium | actates; sodi um and
potassiun1tambmaﬂﬁgﬁ\W@édbahmﬂdaﬂ&ﬁun1and potassi um citrates; sodium

cal ci um.gnd tassium.cit u SI u cal a ni.um and
nmagnesi u% phg[‘s% Sﬁg{nggs lon fi?lem ere@?aldT%ee%so SoSTF rl'%or%&bol? n%wg{éﬁgﬁgergbhgr ein
said functi oreaiulsaﬁidut pl\e@emﬁfmfou‘sbswétwﬂ%&siboﬂﬂ@.% 00k, acid or food acid
derivatiyve. e CQ ition of claim 32 rein said food amgl or fo

aci d deﬁSvatl CP@“’B?‘BEEH? clgim 34 whepgin, saig gn I igpresenypbabout %40 W‘MO The
conmposi tion QhogledodwidWherein said at | east one water-sol uble or

wat er - di spersible enulsifier is E@e_sen_t at about 2x10.7 wt.%to about 0.05
w . % 356. Thefhesapossitipnaf Jainc2&vnersin smemmionccmmraémhsinfai formiselegedfont at
about 2x10"6 5. W .% 36, n of .claimz28
aherei n sai d ' o asnaaitl ofs Sl aftberdp, iRGRRRITER shiRoR v T
consi sti ng ofsaid o$lol uti on, d| spersion, suspension and enul sion when added to

said oil_. 37. The conposi |on of 8‘? ajm 36 wherein said antioxidant js
present 17n sa&ihg cemposition Rhclaimydo wherem said aphigridapiis gresent dpsaid fil 2hthediment

about 0. 004 whiq%uliRioR RPN Eoreftraton UF atRit 060@%@9&:!4&)9(0 §Wibpbl e for use as an
additive to hot cooking oil conprising a mxture prepared from(a) water;

(b) at |¥ast Aomembesitierl switebleafor usq a9 amadditdesto betecobking tailogramprisiigi 4 mingure

selected fromthe t. Cld der i vat
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and provided that the conposition does not include a particulate m neral
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garlic, ginger, peppermnt, purslane, berry, mlk thistle, grape seed,

green tea, rranctlndemepqﬂméatandn@al cagredin' s wor t.

39.  The composition of claim 38 wherein said herbal extracts are selected from the group
consisting of turmeric, rosemary, oregano, sage, garlic, ginger, peppermint, purslane,
bilberry, milk thistle, grape seed, green tea, maritime pine and St. John's wort.

40.  The composition of claim 38 wherein said food acid is selected from the group consisting
of citric acid, tartaric acid, malic acid, lactic acid, acetic acid, fumaric acid, ascorbic acid,
isvascorbic acid, succinic acid, adipic acid, hydrochloric acid, phosphoric acid, and
ethylenediamine tetraacetic acid.

41.  The composition of claim 38 wherein said at least one functional additive is an
antioxidant selected from the group consisting of citric acid, ascorbic acid, glycerol ester
of citric acid and ascorbyl palmitate.

42, The composition of claim 39 wherein said herbal extracts are selected from the group
consisting of turmeric and rosemary.

43.  The composition of claim 40 wherein said food acid is citric acid.



40. The conposition of claim 38 wherein said food acid is selected fromthe
group consisting of citric acid, tartaric acid, malic acid, lactic acid,
acetic acid, fumaric acid, ascorbic acid, isoascorbic acid, succinic acid,
adi pic acid, hydrochloric acid, phosphoric acid, and ethyl enedi am ne
tetraacetic acid. 41. The conposition of .¢laim 38 wherein said at | east one
functional additive is an antioxi dant s%?ected fromthe group consisting of
citric acid, ascorbic acid, glycerol ester of citric acid and ascor byl

pal mtate. 42. The conposition of claim39 wherein said herbal extracts are

sel ect ed¥f r orhhe ReMBPS ofcdiisy T vhrgeippaid gt eastione Aimgtipnsd additiye isaglualihe
conposi tion gf nc‘fihﬁ‘h&ﬂié@e ?éﬁhﬂ?ts%ﬂfi%d&a%??nc?&hﬂsi‘ﬁ%r abdctGisBGL Gr wh8eindda, The
conposi tion o? claim 38 erein sald at [east one functional additive is a
dual functi ont kdstione vmulsHer albg kklobitsantiokidenti claratteastdbsponblogi faickat least one

characteristics; .or wherein said at l.east one..emulsifier,al so exhibits

ant i oxi dant %ﬁ?ﬂ@%?ﬁ’{ﬁ‘ &t leasy Olbeo‘?’llumglﬁferoatl%ﬂex?‘&’é@#)ﬂbﬁ'gmxm{ %S%i e&‘&‘rlls[‘g?ind sai d
at | east one chadbtstidticer al so exhi bit both anti oxi dant and emnul sifier
characteristics. 45. The conposition of claim44 wherein said at | east one

dual - f urfét i orf hagempesion af cdaimet4 whereip sgichat least gpe dvaldbwdion adigve is salseted by |
palmtate; cidlli i i . : =Yool pot assi um
and cal ci um Ifgogznjf glte %géﬁs%ggat%@a%%s%g?gg g%%ets’ gfr%{l? %‘?Jéél?ffagggfﬂ%gﬂe%a fci um and
pot assi um ci tghaeed; sodmdi, pntasdah andinaleinoh lpastas sodinomaint patassym Sardateasy)

pot assi um cal ¢i um .amoni.um and nmagnesi um phosphates; and |lecithin. 46. The
Rommosi t1on GPUBIFHISE AP A Py TR IS aRQ otegpm, Cirgees, sqffum.
conposi ti on QbtedidhRabGumhahRbRiuitdnd rEQNBREh phedpharsint $@fhip to about 5
Ww.% enulsifier. 48. The conposition of claim 38 wherein said conposition
conpri s&$. abdie compoationgf dgime38 whegein saidgmudsifienis Berr-joaic.

47.  The composition of claim 38 wherein said composition comprises up to about 5 wt.%
emulsifier.
48.  The composition of claim 38 wherein said composition comprises about 0.0001 wt.% to

about 5 wt.% emulsifier.





