1 COCKI NG O L ANTI OXI DANT COMPOsSI TI ON, METHOD OF PREPARATI ON AND USE
TECHNI CAL FI ELD 5The present invention relates to the field of
cooking oils, particularly oils for frying foods. The invention
further relates to conpositions and nmet hods of using the sane to
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Decomposition or degradation of cooking o0il 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 Jjuices, from the food being fried. The
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presence of such materials in the cooking oil causes
undesirable degraded frying properties and alsoc may have a
deleterious effect on taste and smell of the food.
Specifically, the food fried in such degraded oil may be
overcooked 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 addition, with as little as 6 ppm of such contaminants, the

used cooking oil tends to have oleophilic properties with food,



2 thus leaving oily residue on the surface of the fried food product.
Various conpositions and nmet hods. have been used in the past in order
to maintain the quality of the cooking oil or 5 to quickly and
econom cally treat contam nated cooking oil, such as by introducing
antioxidants into the contam nated cdoking oil. See, e.g., US.
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occur in hot cooking oil. If the amount of antioxidants were
greater, the life of the cooking oil 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 low 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



10 to avoid altogether. Ot her additive anti oxi dar;ts such as bu

hydr oxy ani sol e (BHA) butyl ated hydroxy tol uene (BHT) and gall ;%/Lgt -
such as propyl gallate, are [imted as to the amount that safely can
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15 BHT are soluble in oil and stable at room temperature, they are
“unstable and degrade rapidly at cooking terﬁperatu.r.es and/or
offer minimal antioxidant effect at the elevated temperatures
involved in cooking. Consequently, 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 oil so oxidative degradation progresses
quickly. Typically, the addition of fresh cooking oil to used
25 cooking o0il introduces into the overall composition only the

limited amount of additional antioxzidants present in the fresh
oil and this is insufficient to provide an acceptable
stabilizing effect to the used cooking 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 oll 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



5 present disclosure can enhance the anti oxi dant co o;ition [
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acceptable stabilizing effect. The result is progressive
degradation of the composition of the oil and its cooking
performance. Conversely, if the antioxidants depleted by the
15 cooking process can be easily _;ep@.g_nishe&, then the progressive
- degradation of the oil 1is greatly lnhlba.ted ' The result:.ng '
penefits can include reduced oil absorption by the cooked food,
improved taste ana improved shelf life of such food.,
Frying studies xreported 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 (., Gertz et al., studies were performed to simulate and assess
the effect of wvarious 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 oil, the presence of water and focd acids was
30 represented by the addition of acidic silica gel containing 5%
and 10% water. In 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



order to simulate 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
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Techno €. "Gertz, S. K ostermann, S. ochhar,
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at fryt te eraLure " B5U.S. Pat. No. 3,947,602 discloses a nethod
for tr |ng oil with a food conpatlble acid. The nethod is
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this nethod requires heat., ex sto n ir
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10 boiling point. It also requires bulky apparatus and the use of
‘ a filter to accomplish the filtering step and thus incurs
( higher operating cost and capital investment.
U.S. Patent Nos. 4,349,451 and 4,330,564 disclose a
composition comprising water, £food compatible acid and porous
15 rhyolite or perllte carrler ThlS composmtlon can be added
directly to used hot cooklng 011 to remove OF neutralize the
effect of contaminants, such as scluble food juices and fatty
acids in the used cooking oil, 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
Buropean 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 calecium silicate wherein the mixture is
added to heated cooking oil and the oil 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, 35—
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15 rhyolite or perlite carrier. This conposition can be added
directly to used hot cooking oil to renove or neutralize the effect
of contam nants, such as soluble food juices and fatty acids in the
used cooking oil, to increase its useful lifetinme and cooking
characteristics. However, it would b& desirable to 20 avoid the use
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compositions employing activated carbon as an absorbent are
hard to 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
mediz and filtration equipment to slow degradation of oil with
a filtering step. Others provide for the removal of impurities
( from the used cooking 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 would 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 ox continuously
30 to hot cooking oil.

SUMMARY OF THE INVENTION
The first aspect of the invention is directed to a

prdcess of stabilizing hot cooking oil comprising {a)

periodically introducing into hot cooking oil, for example, oil



15The conpositions and net hods di scussed above as well as others have

certain disadvant ages. For exanpl e, conpositions enployin [
carbon as an absorbent are hard to fi Irr}t)er thorougmy,ymagi ﬁ;t:;/at °d
difficult to remove the particles of activated carbon fromtreated
oil with facilities 20 normally available in a restaurant Kitchen.

O her stuse kichperatediea andaf i targt | fnomqeibomsnt 222°B| & &t ddat #8n

of oil with a filtering step. Qhers pravjde . ;
i mpur PAPESVEr %%tﬁ’ereuse%o%b g %ﬁ?eo%sd’tondo %%%p%%%%ﬁrgﬁagmgismn
ant'Oébﬁgﬂi§i§§daﬂﬁléésknohbea@tioxiﬁéﬂﬂ, abfotr s equfiood Bead. t Preat

periods 25 for treatnent, which make them econom
di sadvaRshgetits. SRRBr SFYri@XIdanfko Y 5%’%%&?4?3685} e%?gkzraétvijdeeasat one

CORPOSiLtLRN L9 BYE 6@N&dheseidbsadvend agasldyiiepl entahangpreésicradl e

o IO)t(almbggE‘Lmleggred}tgg t Scoemapsolsli)‘{:i%rrlxd ggs?igheegfec%yp\éﬁls)éé \AQJccqeast one
‘
water—soluble or water dispersible emulsifier. Preferably, the
agueous antioxidant~containing composition is introduced to the
cooking oil at least once during the period when the oil is
10 used for cooking or frying and prior to the oil being discarded
as unsuitable, e.g., due to taste, colox and/or odor. Also
preferably, +tThe aqueous antioxidant-containing composition is
introduced at a controlled rate comparable ‘to that of the
release of water from food fried in the hot cooking oil. Such
15 controlled addition avoids or prevents explosive transformation
of an agqueous component into steam. The a&difiéﬁ-‘df .fhé
composition can 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 quality) 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 quality. In a particularly preferred
embodiment, controlled addition of the composition is
25 facilitated by the use of a device for introducing the
composition into the hot oil as & 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 agqueous
solution, dispersion, suspension or emulsion of at least one
antioxidant, such as a foed 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



conposition could be sinply added periodically or continuously 30 to
hot cooking oil. SUMVARY OF THE | NVENTI ON The first
aspect of the invention is directed to a process of stabilizing hot
cooking oil conprising (a) periodically introducing into hot cooking
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degradation; this aspect of the invention contenplates the us.evaqg‘.ve
aut onatabinadtions & tagisadir io8Ce T88ASBFED 0P 0Pt BFEY At e d o

moni {of Okhafualddi: | BoRcBAEEhELbAL | ¥eprefer pednambasimt, can Dbe
controlled addition of the conposition is 25 facilitated b%/l tgge s§
ofisa dewiee tbeni mtixadusifngthtie Tanthodridot nteCEheHA 8PF .]%)a‘

fine stream_a_nm £09, small di ter LbbANidede@Plig} Si0kedSs, am
aer at e‘atf‘tslfa}‘rgetamcw‘g%% Fggf arne{l%q(g’rr droplets, using e.g., a hand-held
sprayeisefifle seconmt aspecte oherheli ewanerbn iss apewet Bd0PBSavEa% to

composition ¢omprlsing (2} M00) SONGEMY IR ¥ Undift AURPUR %, In
preferred embodiments in which emulsifier is employed, the

20 water—-soluble or water-dispersible emulsifier is present in the
0il at the time of addition at about 0.0000002 (2x107") wt.% to
about 0.05 wt.%; preferably aboutl 2%x10°% wt.% to about 0.005

{ wt.%; and the food acid is present in the oil at the time of
addition at about 0.003 wt.% to about 1 wt.5%, preferably about

25  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 o0il can
change after addition due to, e.g., vaporization, reaction,
degradation, etc. The cooking oil is at a temperature in a

30 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, dispersion, suspension,

migture or emulsion. When the compositions of the present



sol ution, dispersion, suspension or enulsion of at |east one
anti oxi dant, such as a food acid; or a solution, dispersion,
suspensi on or enul sion of at |east one antioxidant, such as a food
acid, and at | east one water-soluble or water-dispersible 8

emul sifier and (b) a major concentrafion of a cooking oil. In |

pr ef erimadngribadi néal 5 i arevhiackieshutsi fike joookdngenpt byednityqeidant

concentrat.ion.of foqd.acid_and/Qr r extiha i t A% 4
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pref eradplerdlebetl By0R4 Wea¥it onabedtie. Sniiohdardre pie ezaiopidient
0.005 wt.%to ahout Q.06 wt,. %__nost.preferably abqut %t
about -5 GRP 33e PRIFEGe Pt haYt h}guﬁ%nd{h 8#(% rr%%t hg?sé?ﬁ%%%rg% %hle
copt i RS dxA dRatupebekbntSisuthé céesiking igiar.eased, still higher
concentrations of the food acid and/or 10 herbal extract_can Ct[)e used;
linited experi nBREatiHiFd sRRFhga &8&t - B PRand v ?'Jée%%% bs°ufed
to det el a8 +3ueh dop-ga3ed gancenteali ops. ad ynisst lohe hetthialxidant,

extracts are used in conbi nation with at |east one food acig oi f ood
aci d derdhvassve sboehancidef ntoheenetat}RFRE ofN? h¥3REFHEPBRLP Al

can e AR LR o Naludl die. [ 00dygEeaL oy, ToRd Rekgoaadibar

extra conbi'nation. For exanple, considered itself, a useful
amountbef pirepalmedbaby extisiats | @nabantioxdos: wane t vabdbuFo B &t %

pr ef er ahl out 0.005 to out. 0, 06_w_ 9 n f 0di;

in \Ahi"f%%rﬁ%jlfipﬁr?ﬂgg? e‘?ﬁf‘) osyledl,eqi hgnzowa\{%atﬁer?géﬁugl%ecgﬁﬁg W
t er -dlirgersisbl £o@mil i fites it prlement 60 nwtheé, opieferahdyt apeusf 10

addi ti on at about 0Q.0000002, (2x1Q-7) ,wW.%.to aho 0,0 %

pref erdbly 5BPo 039(104?(2 % taéllté'ﬁg%lgaﬁttoﬁg%wté %%ttan%'ﬁgg%}oqga"gcitg

i 'S preagsnlt i9) e Oidrefertha vt ameuaf 0add0Li wh. At taldetui). DO vit,. %oxo

about 1 wt.% preferabl \YRPaggut 25 .0 00é13_/\/t.%t0 bout 0.6 w.% nore

PR-Ef eraAP e s, Bo8ORG. 99t BPSBbLE ¥F 0B SIS TREFerence to the "at |

the tinme of addifhcOnéoymaNSadpdt tHe RS dugbndd®unisodiaddiedveoc @

the hot oil can change after addition due to, e.qg., ,vaporization,

r eact i empaEgrisdatd IR rising 14 HokhsrFoi1mg s"‘rﬁgoé‘%d@ﬁ%ér ft”lfh"e 3% %

30 1 angg, pladiomaakoub)228F168s400Re ahifwtahathe tenperature at the

0

| ow en e range can about 225F; typically from about 300F to
about BYEFE DESERIGHION OFoRHEORBRAVEY®E (a) and (b) can be in the form

o% a solution, di,3pErsign, SPSPANSHUL M XTS5 enEdsSi Ofnt Vh@ic Al
C ﬁpOSItlons of "the present
additives at a controlled rate into a fryer containing oil.
Figures 2, 3, 5 and 6 dillustrate devices for
introducing additives in the form of a fine stream.
Figures 4, 7, 8 and 9 illustrate devices fox
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
inhibit free radical chain zreactions. Consequently, an
antioxidant of ‘the present invention has the effect of
improving at least one chemical or physical characteristic of

the oil upon exposure of the oil to elevated temperature,



9 invention, (a), are added to the cooking oil, antioxidant

preevi ously depleted fromthe cooking oil is fully or partially

repl eni shed by at | east one added antioxidant. The conposition al so
can be added at any time in order to supplenent the 5 anti oxi dant
present in the cooking oil. 10 The third aspect of the

| nventi ddnd, " etdede kOl €0ME0S| i ant Cionpro8i hige (allwibenxide) ixe

| east one antioxidant, such as_a food acid, and (c),.at .l east e

wat ot -REAASIRE 90 aPBR b EaPE: LRI EOBMFLTT | oF SRR Ry Sipge® and
conposidi i (=) 19nkeoPf eRGr ad1Byulbxi N idhtankbaxuteb afd the oil
wat er -'sol ubl e or water-dispersible emulsifier in water such t a%[ht he
1 Xt U kesmpeiss o5t Bt 10t FORRAG B0 T GOFRRS IR cihr EBF y Odbothto

wt % t 9, ab 0wt . Yeant ioddant apd aboulqgd, 00994 WniPhdia iakoutnd
wt.5% CBarr{gf glrLgaaquy ta out O. 001s w.%to abouth wt.% for 15 exanple
about fhBGGEido afoutndewt rebbeulaidiay . unpleasant  tage f Gild h odor

aspect, of, the igyenti .S . di t hti LSk
2t | GBI anbhon dast o shepes; TepRad BaReaL AR SOMRRLELED SRy
enul sifdials BRI BreDESCREST| ©hbrgR T HELDRAWNGS! 20F greseri by |ardtestes

a process far intrqducing additives a o] it ey i a frper
cont ai it H’beﬁll 125 §igifie SHPAINAS §H§ gg{nsi)ﬁ%ﬁgat%é evzl{%eegdfor 1 e

i Qigr OdunCd Aghea@ddi i VEBei Brithesf aryhigfitdnkyi reec sleasdim one of the above
Figures 4, 7, 8 and 9 illustrate 'devicge or, 25 _introducin

addi t | I AHE WSS of CERRTIILY 4 oﬁs%ﬁﬁfo{]e?ﬁﬁl ani SRS FSFRSES.
BEST MORE R GARRY NGl INVENER&Mric, rosemarfor quequees alhagehe

present invention, an antioxidant is a_ conpoun conpone r,.mxture
of corgRstinds ofalré%%oné‘ﬁtog?r@en%on@uﬁﬁlm‘?chgégBeéaﬁabF‘&%f Qﬁ'l'@'aséjiehg

Wi th ‘(}L%x{ agdidl syt NBED) tnd FR8 MeAGiGAl LhAigt r emtin'enwort (also
Conseque y, an antioxidant of the present invention has the effect
ofLS nprowmgadt Hyeerdcae -chef ciefyd phishid eRar & eg?‘gf c°Bf %fe

oi I upgn. exngsure Qf, thes Qldi o go%/aMREdcbRPPES P4 Shytochemical and
ethnobotanical databases maintained by Dr. Jd. 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 by the addition of an agueous
composition, that is by the addition of water as a component.
Although not wishing to be bound by theory, it is believed 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



10 including, for exanple, the stability of the oil to oxidative
degr adat-i on, inhibiting the formati on of undesirabl e oxi des and
peroxi des, inhibiting nolecular weight reduction of the oil

nol ecul es, inhibiting formation of crosslinks in the oil that 5 can
| ead to the presence of sludge, and inhhibiting the formation of

undesi yable and/ oypicyl PaSANtpiasiredany adesohodhgsorSdtbpersing the
antioxidants include natural and syntheti c%éood aglds and h rbs.,(i{é‘{ﬁ:r
S

exanpl @Mkl e¥idanici ¥ aH@tPEsenary BXPFaEETTe’ GRPPOYEeRY heP EbhY
and coppongnisqident i firedaRehst N ANdr A ebsower 8 i kot hebaut 89% by
exhibiting at | east one of the above characteristics. Generally,
usef ul wabeht, aprefrralaly SaamaeutndPideot ABSEtsALR B¥ VEi@RYi ¢ More

ro 0, t§age [ Ciofi N PeRPELBuAt i oRUrSd akBe oil,
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bi | grape seed, green tea, naritinme pine and St.
John' sfooms Galssduti®nknolisces shppeotc BYspeasiser.ul  Thet FAPeEH: &/

found on the [|l.nternet at *QLiN. go 1.SdaN :
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i ncor peishedther eioilby redfierrevde vedyt he iéxt dormser rd t t dgspataicay,or e
in the context of the present invention,. ihe u f an L0xi dant
st abi | ?E%Ee%?l‘?r?m?ﬁvgécﬁ‘heogtg%ﬁ?téo%?iihnb Bi I?gaglé%gg%’r ggg Jleﬁ%;i%?,
f ry6 NgsiiBpbhei GEONseart hadcustieiimill anaousky usedrdnyiray |asvgeresper i od of
time before the guality of the oii:I or fo%&ocor?keg thergi n bfsc.%nes a)
ugaccept abl e duFWPXTHTOnS L5 et U dP TS Bhor TR At ©8 5% h
benefi {,g+0f, t hgy)pr agent e2bti rant waBear sobulbl @vet: byatke-dtidbeioibld
an aqueous conposition, that is by the addition of wa

t
conponertlsifisroudnthotc i ahi Hpto W m&&xﬁﬁlaflﬁeo?ﬁe%{ei:gg@?b%l FRRd
that the,wat gL, of i1 COMMAS| diihrdahi Gulsabliying biediepsksinahii

it is rntroduced dccording to the present invention, 30 facilitates
r erfpvabmolsyblen i | andod @ tierEdagts pdéi eV F¥Ym used WBookd ngPeeferred

e.g., Qﬂ%é&fﬁéﬁy, byra %%Q&&s%oﬁ%l%g% Lorsheamgistidiat bARLsDEier

ot herwse: npositions of the present” invention
conpri $bngréagnwater anapuopplr af bbast OnUARE | vki Hahe, abewk b abtyia

food 11 i i by _di : di )
he Bk 2BHPT EBbLY P ogPared DLodl sakying et 4! saer sk

the anPf& P erred enmbodi ment, “ant i oxi dant is
pr esentantDofidamuid pfefewm dboat S86tm: aboert 8094by5' whed ghe , about

preferably fromabgut 10% to_about .409% by, wei ght e er Y,
th%ocoﬁBoéFt%On?rﬁf?’é?b b gﬁ%ﬂ‘t%%%%gl h%t'o‘flggf%]?gn{g{ aétgo u’?'fi'on:aiqll 2
di sper gi-8fecofes UsheittiipntThethonpsitticter ispdresaddf t itdre t emphelfier

SO0 19941 B ELaT BLY Lo 3 SO0 bl SLioBld e bl veLy.
(%OlUtEQBarQiﬁ@eEﬁbonsuitability' for. human consumption, and low or
) non-foaming. More preferably, the composition, prior to
25 addition to the oil, 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 oil can be desirable since an
emulsion enhances uniform dispersion of antioxidant ingrgdients

30 and water <throughout the cooking oil 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



10 suspensi on) can occur sinmultaneously to varying degrees.
Conpositions of the present invention conprising (a) water, (b) at

| east one water-sol uble or water-dispersible enulsifier, and (c) at

| east one antioxidant, preferably a food acid, can typically be
prepared by dissolving or dispersingizhe 15 enul sifier and

ant i oxiglant igowaties .34 5vra Wieaf eiieebpmleditient ist keideat dro sdlabdie or
wat er - di spersible emul sifier is Rg esent _in ag ggmunt of about 0.00001
Wt . % tRPhemRi MY Fropy eberknPy  fF R ARt 698001 wt. % to about 2
wt. % and the antyQxddant uidePr §8eRfatdt aA; 3PBEHL IS OMRIGUELBrEt . &6d O
about 20 60 wt.% preferably fromabout 10 w.%to about 40 wt. % In
a prefesnahlembddigentin the ardracExenelessobf wvehersinl ebte ef® itRYGHe
ong Ofd@e%gbf{eeﬁﬁémws‘ 0RP1 HQAI CruRONA0%h&: I €9k dAY tdt Smono
suirtabiTity Tor human consunption, and low or non-foam ng. More

pr ef erabd yditghpcenigesi oFofatpricoming Mmtdddiadists + ccaHeoRic fapdas a
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desirabl e since an enul,si on_ enhances uni form di spersio f . .
ant i 0x@ et i“}‘?é'rlédi Rt g 3Of%?lﬁlﬁ\/ataéi’1dfhrﬁﬁ%€%%t EF lﬁ’co%ﬁ%ﬁélgi 12
prevent scdhe € oakegcencevdiamit ec, diephetsrbIbi sctey adubdinicontaeid,
of, or inhibit the rate of release of anti gxi dgnt . congo ition. 1 S
nger Adipiq meiboinF N9 GEE % e APEr REGPRPPRG # ﬁ‘ae % oiFLh A
about

Eo i@ 38afewhencEher coMesiviel oni kse@ddeldsy t Beéhglbneaishnine
typicall'y from about 325F to about 36QF. WAt er - sol ub| e or
wat er ehbpraetiic @widsi RREr sTAkEY g@tdrgl | §S kit | RS heeaFptations,

Exanpl £5.,0f, WA &ls SOL&I0L £ 06 r 481 Bhe Pe Sl SPEFRE DLEmBABL 8LbACESLLBRALIE,

but are not Timted to nono and diglycerides of fat formng fatty |
adisds, featiox ytenpabies anfoedt compet Halesagant of SYHY caf ofCeiss 13T

herein, '“food acjd . |nc , ' livd tied- 40 €4 tEF CRET Fater,
tartarf2OGR d?ﬁ%jé%%dé;c%l : aiéltt}#%: Jé;é:?lg(?éséc%t%glc acc?lge,. fumaric ac?d?r 10
ascor bae aleé dums O tlmantah Grtesosat drdiaouwdiedproductaive &ei dnhaliiping

acid, hydrochloric acid, and phos ri j wel |
ester sd%‘iraf%%%vgﬁ%cgtl&ﬁmacft s, Bgfghyﬁ?%%gil m%\;le:L t et r%ggg%lxgﬁéglél !
and f adiéyieet s A8 Wwehteas per nudtdt ondtheomsiucadi oncneemt e bdtomse sof

t hereof , The conposition optionally 15 furth onpri 3 :
c@r?pat’i‘b‘-’l“’er%b%'n?,ga’% u%ﬁ Rseeet i@orﬁ%‘fsd&ef'r?&lls or® ch@f%t P%S%ﬁﬁﬂ%ﬁggr&:mn
reducesriherdiprdnestpeisd het wvatest aset hatiseiddnthasdleated Laombehe

counterproductive to inhibiting degradatjon reactions _in _.the_cgoki
oi | . ApEewmat TR ISting Ry al?lg%ﬂlcx?vataéjtl,d’or a\?ﬁ?&hlﬁﬁ t ﬁcrlgducsﬁcogb%g

c ﬂcen,%éﬁai% 0f n @ On A B Snt LA RIS @@ riGedpesbi ehs ehribeic or
present 1nvention preferably conprise at |east one anti oxi dant

sel ecteds¢many{ he group consisting of citric acid, ascorbic acid,
asgor byl pal mitaf g and pat usal taat ipesdant sidenyed f4:am hbel dvddrepy C
o rosaeggjr-gé 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} dintroducing the composition into a major
concentration of a cooking oil. Iin a particularly preferred
embodiment, the cooking oil 1s at a temperature in a range of

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



25Advant ages of the present invention are achieved by adding a m nor
concentration of a conposition of the present invention, for exanple,
(a) a conposition conprising a mnor concentration of at |east one
wat er sol ubl e or water dispersible antioxidant which may be a food
acid, water and, 30 optionally, at |&&ast one water-soluble or water
di spersidisramy sihtesauesd {Hioi BboRiingi DYLt ke thomposistingn &irfthera a
maj or concentration of a cooking ol Je‘&'rg a]apart L cul ar I,g r ef ar rreed is
enbodi Fitd BIHEDOKERGEHRT P5 At LaEpRHattHE 1% a r Ihgem% 15
about Jééfé: L e2BRHb1 360t A RGUEOHEL CAMROSESG Thd S 0il3 Pt ehersitdw,
uce

intro d into cooking oil w thout usi ng_either a soljd m neralt
carri eorrral Igur At ®i OVesr rd cperive aF xTare iSO 7 PPk eflr GRS 2

i ntyo ' | GOOKI kil ansl QWqusantkebklked o alwamier ehi
per5| ogt%%fg]iclh %QS%QE%_&% t Cttagvgrk{e:é?% ah5 haggrd b; rapidly converti nlgS
the |ibwi dohdeeedt st camtrPhiléngs wehi sebd B cdptrefnehicrn hotr dthe

R i S i B S
or fryhigrdtidiotodi watdkl frond thentwainfaceated’ . f@@sheradhing fendirying
contal {]n hot oil. All food contains water. Generally, foods contain
10 about 40% to about 70% water. Supplementary water and
antioxidants may be added by choice of an appropriate physical
device for introduction of aqueous compositiomn. The
composition may be added as a fine spray or mist owver the

surface of the oil or by a single or multiple oxifices so

15 introduction of the composition causes an acceptable level of

effervescence without splattering hazaxd.

The agqueous composition may be added to the oil in a
fine stream, preferably as a fog or mist of liquid 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 aqueous 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 1is squeezed. Such

30 containers are well known. Alternatively, applicatien
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 choi ce of -an appropriate physical device for

I ntroducti on of agueous conposition. The conposition may be added as
a fine spray or m st over the surface of the oil or by a single or
multiple orifices so 15 introductionioef the conposition causes an
accept aQli8et &Y ebr Ofie gt é s ¥esEiRN e tchoutrumiihatrinereng chazaider Thighat
agueous conposition may, be added to the oih in.a_fine trean% .
preferdbliag a fR3FFordFFRIVIIT | Tt BedPBRLaYsd &FcH Hroptet EYHNYes
st fea%g{&?}ﬁé&f sLaRly Aeratsere W 1adde] need2@ bhetipem ofhese and

dr opl et e size of the droplets is typically about Q.1nm di aneter

to aboetherOmendemhetier coptaitstibl PEHERsaaG: TETERAP SCALELEPSI B
A L8 NAUNRLY 51 BabhCnILECRE Ghol B2cCQTROPALL PvERD RECAROY OndSain

t o about aneter; pre y about 1" mmto about 2 mm The
aqueousndonpasike one26ctad by itdte ogtickern npesed 6Rt Sudhe WFTUSe 3%

convenreht focuce SaniaRte; o° ae RPLsPaTor ReyREEI Aot iTns poele
equi ppednBigbreoien s drs cppsfehablnr eedaphbtie ¥ géonerat igrpexate an
aesrated liquid stream and/or aerated liquid particles or
10 droplets. Such an applicator is available from Delta
Manufacturing (PA). In circumstances where it may be desirable
to limit the amount of air introduced into the oil, e.g., a
commercial frying operation conducted for extended periods at

elevated temperature, inert gas such as nitrogen, carbon

15 dioxide or mixtures thereof, can be used in_place_oﬁ_o;lip -

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 alr or an inert
20 gas or mixtures thereof. Preferably, the composition is
applied as a conical shaped spray of appropriate size droplets
deposited on the surface of the hot oil 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 oil and is carried into the overall oil

composition.
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fine streamor m st when the bottle is squeezed. Such 30 contai ners
are well known. Alternatively, application containers can be hand held
containers of the type that generate a fine mst or fog based on the
use of a dip tube, spray nozzle and squeeze handl e that draws the
liquid fromthe container and forcesibt through the nozzle when the
user 14 squeezes OfFugeheessedtihraabandl eembodihenhor er comtdiover sof
that utilize a punp dispenser can he enpl oyed, as | L as_svyringes
equippéHP%Y%%gaE??nﬁoﬁB %ﬁﬁﬁﬁﬁlﬁﬁuéke‘ﬁggdlﬁagFlfﬁgth¥h8§8 3ﬁﬁg§t &
convenj;gat xGOAt ahRGES FrenyCesmaptienie] hodshfes dsspebyi ngnbfactiners
stream mst or fog are simlarly well known i

, n the art g]_nd an bﬁ%.
sel ect 8 pokad ZPPrs PFOBHSES o Ssidiuskepsrd 48 &dgurgnd - In this
conyen %ugﬂsgfmgﬁ@ apRb i £8kP6s HEVEHE Cnay N6é UShBBoMeEdd ersomT houeséiesir

is preferably selected so as to generate an aerated |liquid stream
and/ or (&r atetdinjuicl phet | eomroytixm dEBEPRER. JEFead R cRIdFeF s
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cover sofilonmiaboat 1%5%evetaboutcr70%oskinge $erpgEaturea offtas fFyEed
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OVE(JJ’ al !angi ling:% %ﬁ_i tii.e(z)nrtlpera]t%re of the food (cooking performance of

the oil). 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 0il 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 aqgueous

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 loss of or

.degradation of antioxidant that occurs over the selected time

period or to adjust the guality of the cooking oil composition



A. further alternative enbodi nent or nethod of applying the
conposition to the oil, particularly preferred for use with | arge
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fatty %Ciid%ralécéln%rlaotot}ﬁr, faosoc%rbic: 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 orxder to take advantage of

both its antioxidant and emulsifier characteristics. Useful

food additive materials also exhibiting both antioxidant and



20 conpati ble acids, and ascorbyl palmtate. In a particularly
preferred enbodi nent, the enulsifier is selected fromthe group
consi sting of water-soluble or water-dispersible and oil -sol uble
emul sifiers and the antioxidant additive is in a formselected from
the group consisting of solid particid ates, 25 |iquids, aqueous

sol ut i&tﬁﬂﬁ'ﬂe@ql&ﬁ%@aéﬁeﬁﬁ.@t&k@“&.ncﬁhﬁlear&im&amtlmddhﬂi g tiynclaide
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ant i oxiEr e AN BRetNREteri al s al ready described in order to

efhance the perfo/mBncs.&fs tHe coHBOSAE | BRS. rEuéttwrmm dégradection
dual function materials can be used i n conhi nation or ture Wlth.

one anm&rérlor%empr%*é@%hoﬁl%dﬂé? meERsitHee @F diqt o%@q 9t L
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acid ant i ox1'dant. or erru ler addi tives
food acid, or other ant:.ox:.dant or emulsifier additives,

aqueous or nonaqueous, into the hot cooking oil. The rate is

preferably one that permits and enhances safe dispersion and

20 diffusion, more preferably without 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 previously depleted from the cooking

oil 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 various_

methods. Such methods are applicable to restaurant fryers as



aqueous or nonaqueous, into the hot cooking oil. The rate is
preferably one that permts and enhances safe dispersion and 20

di ffusion, nmore preferably without the use of supplementary "foreign”
carrier materials such as porous mnerals or oil enmulsions. In a
preferred exanple, a water soluble apgi oxidant solution may be

furni shed) agsa 5k ryC Prerldsatad addi t i ver sekatpDs,' ther edupesition
shi ppi ng and packagi hg costs in contrast to 25 a product. using oil. or
por ousce beiainasaa feerKl er: c AT IOR1REN 3Re %’r?ﬁos"?cﬁlotr?sveofcalrhebe
Presente | VENld 0PoaisiAddad Lookhit, Copki aginy! a Ehed¥glantor narrow
previously depleted fromthe cooking oil is replenished fully or
parti atiiyméyent pigast oond iadded dwriiewsdaArvicRfe é@ﬁpcﬁﬁ]tii"tﬂ%-ngl sthe

g? gﬁFggﬁggﬁgﬂgggglLbﬁ%iﬁgeééﬁgﬂfﬂvaﬂtfgh any LhARstherant kaxirdgntes
1-8. Devices for delivering a fine stream include, e.g., the
squeeze bottles of Figures 2, 3 and 5, each including a small
diameter opening through which the composition is delivered. A
hypodermic syringe as illustrated in Figure 6, or small

10 diameter tubing with an appropriate limiting discharge orifice,
from which the composition can be delivered onto and/or under
the surface of the oil. Alternatively, other dispersion or
delivery devices comprising a pump OT trigger mechanism in
combination with a fine orifice or spray nozzle may be used to

15 4introduce the compositions of the present invention into the

hot oil, 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 oil; 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 xrelative 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



The conpositions of the present invention can be effectively
delivered to the hot cooking oil by various nethods. Such nethods are
applicable to restaurant fryers as 18 well as factory process
fryers. For exanple, the conposition containing a food acid,

anti oxi dant and ot her additive can bggdelivered to the hot cooking
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bottl e, e cap and 20 203 tip, .including snall di aneter.exit
hol e 28#miYorwhi cieltifraddeposid orF k| P‘s?l%gﬂ i 9] ?%xF&%&«i&eép Frm

t he re&ﬁg%ﬁ%@&éf&%&aﬁ he.SULLAREn @ | bhaist o3t ethet eatioets afor
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di p tube (not shown) connect 0. the pu hapi,sm.and _exjt
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smal | digy! ebatrrdepengdi ng3on tipne diqiiseizer handtenfiegheatson dhcluginge
orifice. Fiqure 5 is a squeeze hottle 501 in ich the cap 5 :
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504 and. s0BhLadkaMmaker, Xt seEédi 68p5085. Fi gurentvdisal tdip clabe and

hypoderm ¢ syringe conprising a small djaneter 5 needle_or extension
601 11 eprali Srealirnicapas: 13 Dnabaareduhin FHEFRuNGer 683 S WS
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e syfri'nge can be volunetrically calibrated to facilitat EFHZ%oOfthe

desi r etlubrOwHs s t hbrovahosi t FaR WBh Barh depr 2% 8 taF
pl EggeI;:bmégg!i}:g.grqalrle%’ervoir 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 reservolr or bottle resulting in f£luid
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 ox 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



10 the syringe can be refilled froma supplyﬁof t he conposition.

Simlarly, calibration and the ability to be refilled are -
characteristics that are common to each of the devices for adding the
conposition of the present invention to the hot oil. Figure 7

illustrates a squeeze-type spray devcce including a 15 squeeze handl e
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cooking oll can_take the formof a. net u h,vol d/
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Furthernore,” sensors can be used to contl nuoysl noni tnoa]oove well
t echni the EvnabersnJof tiRidhidcl e Techngleordirhst (P HoIARS i &

t r| gI ygerijdesy cont et e nROl s CON 46,343 eanélatd,y731,332.  Commercial
versions of the tests referred to in the Ilatter patents are

295 available from MirOil Division of O0il Process Systems Inc.
(Allentown, PA). These references, including descriptions of
various test methods, are incorporated by reference to the
extent permitted. An oill 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 is effectively

dispersed so that when it is converted to steam the water



20 acid level or peroxide level. Various tests to neasure oil quality
are disclosed in the article by C Gertz, et al., in the European J.
Lipid Sc!. Technol. cited herei nabove as well as in U S. Patent Nos.
4,349, 353 and 4, 731, 332. Commercial versions of the tests referred to
inthe latter patents are 25 availablie fromMrG | Division of G
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to avoi d dangerous splattering of the hot . oil. o o
pur posRES AT rpridieft n’%%’l"ﬁ??]fﬁ{uriet Liss 3Ry & nat Et‘}?f!e:"pd(;lq:ﬂ!esouF§
ant i oxidant foad gebeepinapdibove 5ishouts Beotsedc0AFhot Ifodkiengil
oil, e.g., at or above about 250F nore preferably at or abave ahout
275F, % ihot nowEEbeierk Bpl §ot 1 Heh%i 29UeHe refR §5-O0h 6 oo (&
aboyt oy Siddd B ener ebetah yrabaut [I8F bacabeaidoah dife them
oi'l" is not sufficiently hot, the aqueous conposition can sink to a 10
;'N;,ol d abne" watmt hateot t compdsitiens rGhat ke PekaPAti RS ditn GHARgS
rmwat er ¢ ositi at: I's h aC had Adienwad el / 40
st eam I'I° o867 tgdc* ag?FHﬂatlen d?fs}%err s?%n%%/g'gﬁhgi ffu;}gf)én‘ of the water
i n t hedhfifienitm cofposhei orpand ihs Wonsequeens | AR Era i arg tHe
cookin

oi | .. Generall 5 oki o] ar i ri des, gi e
esteri %?%%E%quddﬂ&#&@%er %’ﬁ‘g‘\h‘ t‘%ﬁef hrcgoé:h{r%o eg(&ﬁés' of (s;%?ﬁfaa%tie}h

UNSAt UEGéiethg OroBL& Xaok satighyeerides unshter at edbear Bekgrifierttn

Preferably, the cooking oils include.veget riyved,sang ted,
der i veRTOGHF maf negg'é%lec’fé’llder"‘llﬁgd ?cé&rs?%angpélget‘?%éosl 15720 t al are
| i qui dgnadtdecddr tbgubammibenger sdtimttdthtand nesebgaated orarhexyllic

d d Ki ffect, EX I f t abl il incl il
Coconuecety:  cOREITIIY. GOl S0 S OEF e ol PP Al

peanut 4 Hlal r apeseed, obhd saffihewebueik, deediswe Shed cild Saytbeabls
oi I, sunflower oil or 25 mxtures thereof. Exanples of animal derived
0i20 i nthaitle 25¢d AREULER| oRt(ethe, BaEELcuheep FERRSTRLHRT ng=8iT af%o

| nl udgs.apy, o xt gge ofnbheqyegeiabl eoderiyederaotem! derismglcandos
mari ne source "derived fats. EXAMPLE . .

vegetable o0il include canola 0il, coconut oil, comgerm oil,

{ cotton seed oil, olive oil, palm oil, peanut oil, rapeseed olil,

safflower oil, sesame seed oil, soy bean oil, sunflower oil or

25 mixtures thereof. Examples of animal derived oil include lard

and tallow {(e.g., beef, sheep fat). Cooking oil 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 odox. Immediately upon contact

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



30A 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 having an undesirable
odor. Immedi ately upon contact of the composition spray with the hot
cooking oil a "froth" or 22 boilingseffect was observed, but

undesi.rahl.e splatterin ot l,..dbd. 4 1.2t 1S 168MBesthkon
was adfedf§ gfﬁge%ook\’ﬁ%g%%fgl%"g??g?n% ov%rgc%%el%brji‘%g?eﬂ ot t he gil usi ng
a squeeze bandidid ypetspsayurdevi cBhef composgpion| Iwas r agdadi i §hee

9, 5 thereby introducing the conposifion | 3 |1

di arretcé’rm%é‘igatoéé' d‘S e%%‘?v?l\f%é‘:r ?‘F\%éaocﬁ %cgﬁg éﬁ?&%&ﬁ?”ﬁt N
cooki ngreder wiRvigudy Qsesesntofashaotypagéilnetieeadl &én Fhegure 9,
conposi tion continued to be _applied at  approximiely ur

i nBer Vdlexebyhe ABBYOSBHLBE| aBng SRS ﬁ&gghelﬁse%ﬁ? I?#e}r?ofOft h&SREyt
cooki NG Qidrer aerated dr¥piiceds pabtécathonsil ipedamt npireseatchthe

reports and the patents, are cited throughout the present l'ication
and t hepoddmoe Mo TofP R SHh HXEEEREN¥2Sa 8WdONIES (O l&S@ﬁﬁghtsﬁle

cited I adee Ul calions 2be dencappoial cdthengifobnalelyr ef chenge

to theextent permtted. rthernore, any_range, of
nunberintreasisiled ithetdedys porivecsd ablynewkeprikd ridih 1 3 H'g‘ffleerof the
descri bi vari.qus aspects of the invention, such as that

r érescecfﬁ' ¥ §&'particul ar set of properties, units of neasure, :
condi tions, 20 playdioesl mitdtiestdonper donludesy iresearehdégrpsts and

l{terally incorporate expressly herein. by, ref U AtReEWHEE anany
nunbertlT%I PR R 1 h?ﬁes&&ﬁefsjar%‘g?géﬁ% Ed%ﬂ'é %g?%s%u%setpégfl nunber s or
r angesgisalbssBsh e t BEN Wyse andel ismtieost edis Thell erm "taigo HOCURIEES

used as a nodjfier for, or_in conjunction 25 w righle:ni Sp
i nt endebad cbhvey ERSt t%%ﬁgé{?%sanar‘FangLé‘s?"ta'?’Eé?S}égd %errei’lﬁ are
fliexi blerand ddhalo phaclixentf pbheiptasent invention by those skilled

inthe art using tenperatures, concentrations, .anpunts..Gontentspe
carbon nunbers, SWEHEEMOEE suRRY adHFt | OFe WRETTurfacsarea, 3

di amet %ecivﬂ.ldér@.’onbmd% densiddbapBC. hebBahadteroutissdeilning hevaainges
or diffeerent froma single value, wll achieve ttd%gcl desired result,
nanel yasgeahd decfin BBEI t iV&eakdoRne 8BFRI t St o i verS RS E hoP ol

in Ordf&rxr’éfcdlrgyo\é@tth@fs%ﬁc@pleE‘EYeﬁﬁd units of measure, conditions,
20 physical states or percentages, is intended to literally
incorporate expressly herein by reference or otherwise, any
aumber 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 +hat the numbers and
ranges disclosed herein are flexible and that practice of the
present invention by those skilled 4in the art using
temperatures, concentrations, amounts, contents, carbon
numbers, properties such as particle size, surface area,
30 diameter, volume, bulk density, etc., that are outside 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



23 performance of the oil for frying foods at el evated tenperature.
Al t hough the invention herein has been described with reference to
particul ari enbodi nrents, it is to be understood 5 that these

enbodi ments are nerely illustrative of the principles and
applications of the present inventiats It is therefore to be

under st 006 that-nunggous-yandi ficat irgrs mMayyivey nadecdo the elevated
illustrative enbodi nents and that other arrangenents may be devi sed
Wi t houtemfzgrattineg fromthe spirit 10 and scope of the present

i nvention as defph%%%@ﬁ. the SURRREY oA héheih Nveat bedn ofeshel maperded
clainms. | NDUSTRI AL APPLI CABI LI TY The present invention_ is useful in

cooki ngefeodse phet igrrtidulan yemepdisants 151t 24 50 1P MBe1 . USROSk
for. stabilizi hot i s il ?@ri i er i oai,gal-byivat r educiumg
inth shrar how%%ki r?gﬂ%% l[P%Hf%lsui corrp%éyf%)gn (E:Lgrrp.ri Si ”EE (A water;
(B) atptoesiplene hedbapplhesbabnexbfadte apkR{)t ainveRisiomne It 1S
functional additjve selected.fram.th I NS Sl fi o] ivds,
f ood aElil%ir‘?j@lf‘?/a{:?vgg i el’f(ﬁtﬁé’%glt&@gr gllllﬂlleéépctO gr%s%oq‘%f 15%?:3%1‘1 8%% %g?y’gsﬁg
and nmi xias es dher eak; antlpsovatled sabtbconpestsi orergbesthat i reihege

ol of REFamA PORRY | Bea sl SAf0sL Lroct depirtIHBAH Uil St

10 and scope of the present invention as defined by the summary of
the invention or the appended claims.
INDUSTRIAL APPLICABILITY
The present invention is useful in cooking foods,

particularly frying foods.
15



2. The process of claim1l wherein said herb or herbal extract is

- selected fromthe group consisting of turneric, rosemary, oregano,
sage, garlic, ginger, peppermnt, purslane, bilberry, mlk thistle,
grape seed, green tea, nmaritinme pine and St. John's wort. 3. The
process of claim1 wherein said food idis 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
et hyl enediCpRyM& tetraacetic acid. 4. The process of claim 3 wherein
said at |'éast one food acid or food acid derivative is selected from
the group consisting of citric acid, ascorbic acid, glycerol ester of

citric acid an r ' . ) .Qf . i erein
cai d herblor RoPRAFdal palfell L fodhe ot Eu RS Ve Bl A LS GGGy
turmeric and rsakldmmreyokifig ollheflpidaoesssitién comprieie: \(Ag metdt; &8 11 1§2006he
acid is citri cid 7. The pro s of claim1 wherejn sajid

conposi tion faﬁﬂ%‘é‘?hﬁbﬂtﬁ"?@gga%f@% cagl,p ] Ct&naﬁ%‘ﬁé?‘lecﬁel"ﬁ@flsff%’ll the
emul sifier. 8.grdipecddbRERSSF Rod eerisMobd WHaTRHPativEs trldudidY 51961t dsRs &
said conposition'is at_a controlled rate such that the aqueous
conmponent is rigid foep|asidsy and, mixtares thareaidandhprovided said @mppsitiop rdsee et
of claim 1l whefagi ' LQALCr fo) ' ' ipt
east “one o | s S et byl R AU A b ERRLELA Gatitklofl
said test is abb@R86F forabout408°Fr oup consi sting of pol ynerized

triglycerjdes_content ol ar .coppounds, cont ent ree fatty acid

| evel pdrox deemgep of Slafih ISGHBPLRAR 156 of Recpal el i dsleald ripm he
claim 1 wher eigiopaioflsiS@NPOSthirh@it, kesehbly! RpaRI sk, Qarﬁ@};g%dgéf, p'egpe%!ﬂint,
amount, or both, corresponding to the rate or extent of degradation
of said oil. PEFSIaFﬁebIB?eﬁé’e@klk%NSQq’ araRe seedheredn) tragmaritine pse and S folins
introduced usipg an automated system 13. The process of claim8
wherein said conposition is introduced in a formselected fromthe
group cordsi st iling mrbcass foafnelai rle avherein mhidt food 4ol is setetted dramshe rgroup

ljlr gg: gt gr opl etcgﬂsi&%g%%rc%%g%cx%f farane ad , r%aelﬁcagtc%j, lgc%l alcidc,j Iage%ta%{d, fumaric

acid, ascorbic acid, isoascorbic acid, succinic acid, adipic acid, hydrochlotic 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 herb or herbal extract is selected from the
group consisting of turmeric and rosemary.

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

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

8. The process of claim 1 wherein in the introduction of said composition is at a
controlled rate such that the agueous component is not explosively transformed
into steam.

9, The process of claim 1 wherein said periodic introduction is correlated with at

least one oil quality test.



14. The process of claim 13 wherein aeration is acconplished by
Lncorporation of air or an inert gas. 15. The process of claim 13
wherein said conposition is introduced, -relative to the top surface
of said hot oil, fromat |east one of the follow ng: above; bel ow,
and above and bel ow. 16. The process 2& claim 15 wherein said
conposition is introduced from bel ow §aid top surface of said hot oi
through at | east one injection orifice. 17. The process of claim15
wherein said conposition is introduced from above the top surface of

said hot @ | UHeguatasabe Q8RS0 QRGeAceld €8 id (LRI ARG, Wilklfl of
reservoir conpriSing said conposition. . e process according 1o
cl ai m 17 wher @ohmssizad trigdygevides cantamp rrioke sompbiandd comskit, free fafyraeid level,
capabl e of del jiverj li.qui,d streamor spray. 19. The process of

cl ai m 18 wher @F??Xédéﬁqgv%atﬁ%e’ﬁg%mgocr??oéi ner conprises a squeeze bottle

i ncl udi ngdlan Qhefprecesd of clpifd duiticRdn daill icohmbOsiSdr BaRr6lucsd by rateBr inTdhe
process of claim 17 V\Qe{lei n sai d,  hand hel d contai ner conprises a punp
or trigger mecARHMsAT P (ﬁ?ﬁ”ﬁ?ﬂﬁ&g%ﬁ‘) fherpte gr extent of degradatiop of said ai)-

nozzle. 23, Thﬁepﬁ&e&%sopfm@ﬁ@b%ﬁ%ﬁee% NeciAicditioat &' irfgll%ﬁu@edr G\gﬂiﬂ%%

concentration of mnerals therein. 22. e process of arm 7 rein

said emul sifi @uton'smdcmrstiemni c. 23. The process of claim1l wherein said
comost a1 © B AEE AR SRR e e Rl biSlin  or B
w . % to about fiomthe%gronplksnsistiap .of a fine stream, a mist, a fog, small diameter liquid
droplets, an aerated stream and aerated small diameter droplets.
14, The process of claim 13 wherein aeration is accomplished by incorporation of air
or an inert gas.

15, The process of claim 13 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.

16.  The process of claim 15 wherein said composition is introduced from below said
top surface of said hot oil through at least one injection orifice.

17.  The process of claim 15 wherein said composition is introduced from above the
top surface of saici hot oil through at least one orifice in communication with a
reservoir comprising said composition.

18.  The process according to claim 17 wherein said reservoir comprises a hand held
container capable of delivering a liquid stream or spray.

19.  The process of claim 18 wherein said hand held container comprises a squeeze
bottle including an orifice for producing a liquid stream or spray.

20.  The process of claim 17 wherein said hand held container comprises a pump or
trigger mechanism in combination with a fine orifice or spray nozzle.

21.  The process of claim 1 wherein said water has a reduced concentration of
minerals therein.

22.  The process of claim 7 wherein said emulsifier is non-ionic.

23.  The process of claim 1 wherein said composition comprises up to about 5 wt.%



25. A fluid conposition suitable for use as an additive to hot
cooking oil conprising a mxture prepared from(a) water; (b) at

| east one herb or herbal extract; (c) at |east one functional
additive selected fromthe group consisting of food acids, food acid
derivatives including glycerol esters_.of said food acids, and

m xtures thereof; provided that the cgﬁposition does not include a
particulate mneral carrier; and wherein the tenperature of said hot
oil is about 225F to about 400F. 26. The conposition of claim25
wherein said herf;fL. herbal extract is selected fromthe group
consisting of turnmeric, rosemary, oregano, sage, garlic, ginger,
pepper m 4, purtslipaoess of ¢lbier | whereid said ¢ringidsikion gompasesabolyt (g0 witle &
maritinme pine 3%%53 Johnds wort. 27. The conposition of claim?25
wherein said 88 2% ® T8U¥8Fct ed fromthe group consisting of
citric acisd, tAfAb@rdognpasition sifbdblefontdeths ahatditite M codke! biCc@fprtbing a
firmaric acid, ascorbic acid, isoascorbic acid, succinic acid, adipi

aci d, hydr ochlmixive prepered Sroan(sh giafess (Bt atdeashons horth ot hagkad iexiscid(c) at least

tetraacetic agj iy dq i : I i .
| east one f un%?%%ﬁogﬂgﬁ?ﬁegpﬁidt?nﬁgﬁﬁ eog;rlb‘%& éﬂréénﬁi‘gg{fggﬁ‘? & %c?amd

ant se rorm the
group consi st idegvaiveg iincdiuding @lyterd sstordofl szidifdod glige eandl megures tiodreof;

citric acid and ascorb pal m t.ate.. 29. .Th onposi ti.on .of clai.m 26
Sher e non o AEPBIEs Rt g BRRBet LT ok dios Mk P RS Ml iich &4
\(/:\ﬁnSi sting gf fwhtgmﬂiegemp&aﬁwmfmoé BQisléﬂb$tmﬁEﬁSiﬁduﬁm03F. ?' a: m 27
erein sai od acid.is citrig_acid. 3 e conposition of claim
25 wher eiZ6- sailegempaston g el%ﬁét\%fm S%@HPYBW cfbal SxtEsgLls selsried Fom
addi tive that Ml X d LT iofdoaflatAG! kgl |
32. The corrpostiﬁ%(i@gn %?ﬁfigtf’%(ﬁa%%?n‘?%‘%’af st agg%’eega 1§_$’. éiﬁg'_er’
dual - f unct i on paprErwinkepurslase bilbemy millo thistlee stppo agedc gresn ¢34, mgritifae pine
ascor byl pal mtater;.ciirlic acid and fatty acid esters of glycerol;
sodi um pot as§|§1§§1ﬁé{%®§% Ig'l um | actates; sodi um and potassi um

tartrat e7. sodherdompabicion of alin 2ot whatidsad foodtaeid; is seldttadnfrognthei gioap
and potassium citrates,; .sodi qQtassium. calcium a njumand .
magnesi um pho§Bﬁ%§tE§;° e aﬁi%n £ Aflf MBIC acT‘%v afﬁrﬁ?ﬁgig“[’)’?twc&g r%‘érf‘%ﬁ"‘m
25 further conpii $icBbidad@liSsasstbiRbRl, Sccdf fid, ABPREASA, HyBrochloric acid,

emul sifier. 34. The conposition of claim33 wherein said enulsifier
i s non-ioni c. PBesphorieacidngrdsithsilengdisming taireacg® agftbr ei n sai d

CONpOsi tifn C(‘ﬁ;grcioﬁﬁﬁsiﬂgn P RRAYs whtbin G181 b&L functional additive is an

antioxidant selected from the group consisting of cittic acid, ascorbic acid,

o

glycerol ester of citric acid and ascorbyl palmitate.

29.  The composition of claim 26 wherein sajd herb or herbal extract is selected from
the group consisting of turmeric and rosemary.

30.  The composition of claim 27 wherein said food acid is citric acid.

31.  The composition of claim 25 wherein said at least one functional additive is a dual
function additive that exhibits antioxidant and emulsifier characteristics.

32.  The composition of claim 31 wherein said at least one dual-function 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

cifrates; sodium, potassium, calcium, ammonium and magnesium phosphates; and



36. The conposition of claim 33 wherein said conposition conprises
about 0.0001.wt.%to about 5 wt.%enulsifier. 37. A process for
stabilizing hot cooking oil conprising periodically introducing into
said hot cooking oil a fluid composition conprising water and a

m xture of antioxidants, wherein: (A §aid m xture conprises (1) at

| east one dual -function additive exhi %I ting both antioxidant and

emul sifier properties and (2) at |east one herb or herbal extract;
and (B) provided said conposition does not include a particulate

m neral carriggsthagi d process for stabilizing hot oil for cooking;
and wherein the tenperature of said hot oil is about 225F to about
400F. 38.33The Theoemeppsiionc phiclaig 72 rthar ncasepirising al whignealide ardweter-ve
is selected frdg)%gltsﬁe%&g]?wgonsi sting of ascorbyl pahnitate, citric
acid, fatty acid esters of glycerol; sodiumlactate, potassium

| act at e, 3dal ciThecbmposities ofsdalin BB wiseréin 34i6 el i 3¢ non-foaict r at e, sodi um
citrate, .calciymcitrate, potassjumcitrate, sodium phosphate,

pot assi un’pho &PBEPOE‘HP’EiOEr#%‘HO?pW prém %ﬂﬁ‘ﬁﬁﬂ‘?‘ﬁ?ﬁ‘%%%@i%? YR eHum
phosphat e, | e, RpmngfidA Xt ures thereof. 39. The process of claim 37
wherein said at |east one herb or herbal extract is selected fromthe
group coréi st iThg compesitiene pf elaim 33 evhergin said cgmpositism gompmases iabputd).0RPdr |
pepperm nt, puns Ll be il k thistle, grape seed, green tea,
maritine pi nelég'n)"d%qs%ouggh‘ﬁ"/gsé%lrsﬁe}ﬂo. The process of claim 39

wherei n $di d &t ploeess tforonsgbilwnphdt cerkingoil dompsieing pedoliallyrintrddncingGhio
consi sting of tuyrneric,and.ros ry. 41.. The pr.ocess of claim 37
Wherei n ogi d HHEE CPERErl Anai CopELEs oREREe. NHrL B 2pietie of
wat er - di sper sixhiki@in, sidelddt:. (A3 Jaid THRnRE R6RHHsRl(1F htleflt e WHALBhAionN
the introduction of said conposition is at a _28 controlled rate such
that the aquedtditieppobitng bpid angoxids|apd epalsifiar paepsttiss epd (Drit deagh wgm
43. The process,0f. flRhIMyah. 008k e L. Pk odi e Lk raduct ion i s,
ot ol ot o v Bprockr bR HIEHTED R de Sha Syfobihl BLEh R Ee o
cl ai m 43 wher eamicglatedminesd] dagiesetadt padedsriomstahidizipgoyp oflofos icedking; amkl

pol ynmeri zed triglycerides content. l.ar ¢o ontent.. free
Pty ncia 1 eybrel e bt doni pRE T SRIPAYNR HPGA0E The
process @B. cl gheprote s Ghifh SRivlereGARB ddal-Bihctitn baditiGeiiCRIkcRE fidm e
or in an anount, or both, corresponding to the rate or_extent of
degr adat i on oSty @neipting abascorhyl prladiatss cic aridi Aty pcitheser f ghicerol;
CONpOsi tion i §odifth QRS Hothstils BBaRl ARRIL s &Bium tartrate, potassium

tartrate, sodium citrate, calcium citrate, potassium citrate, sodium phosphate,

potassium phosphate, calcium phosphate, ammonium phosphate, magnesinvm
phosphate, lecithin and mixtures thereof.

39.  The process of claim 37 wherein said at least one herb or herbal extract is 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 process of claim 39 wherein said at least one herbal extract is selected from
the group consisting of turmeric and rosemary.

41.  The process of claim 37 wherein said composition further comprises a water-
soluble or water-dispersible emulsifier.

42.  The process of claim 37 wherein in the introduction of said composition is at a



47. The process of claim42 wherein said conposition is introduced in
a formselected fromthe group consisting of a fine stream a mst, a
fog, small dianeter liquid droplets, an aerated stream and aer ated
smal | dianmeter droplets.' 48. The process of claim47 wherein
aeration is acconplished by incorporatgon of air or an inert gas. 49.
The process of claim48 wherein said conposition is introduced,
relative to the top surface of said hot oil, fromat |east one of the
foll ow ng: above; bel ow, and above and bel ow. 50. The process of

cl ai m 49 wher ebfitrsifddrabOsliRA Shiti tRY alnfeohd téapiieadisi do? BxpIRLQUYy SAinstol 86
surface of said hot oil through at |east one injection orifice. 51.
The process ofM@IsEEam 50 wherein said conmposition is introduced from

above theyt op urfaces oF c5ah 47h0erh saili g;eﬂe&b AtoduBASH %sp&?reﬁééélf\bﬁati n
communi cati on Wt a reservolr conprisirng sal conposi tion. . e

process accor deasotecoibdumility todf. wherei n sai d reservoir conprises a hand
hel d cont gi ner_.capabl e of .deljverin | i qui tream.or spray.. 3.

The. proccls. ofTHEPRRER a1 WoeamdRir T Fan e o rssis kot
squeeze bott | golyhedrized BeplAerided Edntént,lflar RoRAPHEGIE Gofteht, Boé ChtStdcRIBIBVAY

spray. 54. The process of claim51 wherein said hand hel d” cont ai ner
conpri ses a pwspxsie leyalgade. odecHulfiolh i n combination with a fine

orifice qf Spr’[glé é;g@?aéé &F claifi?3 PRher anesa% %g:?:g)?itﬁfl iﬂn@z@oﬁﬁ}c’% g\{\@%g biisal d

water has a re concentration o s therei
process of cl aimudi] onbahgionresmindingriv itsirkte er extentrodidegrodation of gaid tie

o6 oG 1 e soeroePi S GRRER Sold SGRaRE 1 eurBueShBagE on
conpri ses abouwitotha@Ystek. % t 0 about 5 wt. % enulsifier.

47.  The process of claim 42 wherein said composition is introduced in a form selected
-from the group consisting of a fine stream, a mist, a fog, small diameter liquid
droplets, an aerated stream and aerated small diameter droplets.

48.  The process of claim 47 wherein aeration is accomplished by incorporation of air
or an inert gas.

49.  The process of claim 48 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.

50.  The process of claim 49 wherein said composition is introduced from below said
top surface of said hot oil through at least one injection orifice.

51.  The process of claim 50 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.

52.  The process according to claim 51 wherein said reservoir comprises a hand held
container capable of delivering a liquid stream or spray.

53.  The process of claim 52 wherein said hand held container comprises a squeeze
bottle including an orifice for producing a liquid stream or spray.

54.  The process of claim 51 wherein said hand held container comprises a pump or

trigger mechanism in combination with a fine orifice or spray nozzle.
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The process of claim 37 wherein said water has a reduced concentration of
minerals therein.

The process of claim 41 wherein said emulsifier is non-ionic.

The process of claim 41 wherein said composition comprises up to about 5 wt.%
emulsifier.

The process of claim 41 wherein said composition comprises about 0.0001 wt.%
to about 5 wt.% emnuisifier.



