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invention\ﬁsbgﬁﬁﬁzfo the field of cooking oils, particularly oils for
frying foods. e“invention further relates to conpositi oRETANMB/MEHods of

usi ng the sane | e (L it u cooki ng oils.
BACKGROUND ARTCE’B{%RE:%H)% 6&‘5?8&@8&“& {F%S?']?Bﬁgg%kl ﬁ‘&%‘@f ?{ﬁ ng oil at
el evat ed tenperatures can r SRATARM 1N FAth ﬁ:hydrolysis and/ or

pol yneri zation of the cooking oil. A review of the various deterioration
react ip@agyt g in frying oils was discussed by C W Fritsch in Wrld
CbnfereE?eIg%thgg 15 Processing and Utilization, "Measurenents of Frying
Fai Deteriorat Tor: pheBeinégf iRerarevidn Gorlsdopeertd ytlseichield sofir eookisgepti bl e

to rapi.d degradation and the.quality, .nutritignal, profile and cooking

per { oPraice BRCEREORE Liu ERPS. QRN SRELRS DOBBRBoN L1 Bicor LOEGHEUGE o of
cooki g rehleratr Sty 20 tenpekatybss @Rdsndhdds Nbkr e iR tihack 8ge and
their derivatives, products of the oxidative degradatyon of fatty acids as
wel | &9 pobyp¥esthehetabokilfiy eind auedipiyckE gpchpaookddidardd s .sol ubl e

cont ani C s netal ions and |eachates, e.g., food juices, fromthe
f ood %3?%§%?93§d3R$he 25 presence of such materials in the cooking oi

cepses undesirgbbeidggpadekdgas ngt Priopeaid i €scrbbdgabso fmyiMAavei A at
del eterious effect on taste and snell of the food, Specifically, the food
friedelfvateR dégragsatsitesmmyFaie fRAdookdd WFHIatiep, dahkdFPhyEhs (br own)

on th Sl ot I pERRerd : edsen the ipsid Bgr npl e,
it hagngggn q?%%géét)fe%aﬁ%l%ﬁ S.o Pat e%t I\%ﬂ&%@;4gl§51 t%at coo%f ng oi (gvith as
littl saasolb? plrhesfiaisitcancesacesohsi hhatr endoodipuifegs ngamd/ley vhe

Foam R S6PFSni P8 cBoki M. I e Htoi 11 oo h e THTTRE e pRRTD! such
cont aprpaBksinghe and Utilization, "Measurements of Frying Fat
Deterioration: A Brief Review." Consequently such oils are
susceptible to rapid degradation and the gquality, nutritional
prefile and cooking performance of the oill gquickly diminishes.
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
25 presence of such materials in the cooking o©il causes
undesirable degraded frying properties and alsc 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, 1t 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 juices
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 1little as 6 ppm‘of such contaminants, the

used cooking oil tends to have oleophilic properties with food,



used cooking oil tends to have ol eophilic properties with food, WO 03/082021
2 Z SEP (006 PCT/US03/09085 2 thus leaving oily residue on the sg;{ggﬁgﬁg
the fried ﬁ@ﬂﬂ/sﬂﬁdeCt' Vari ous conpositions and nmet hods. have be e n
the past in or (?er o maintain the quality of the cooking oiPICTHFS03/8908%

qui ckly and economically treat contani nated cooking oil, such as by

i ntroduci ng_antjoxidants into the corft ani nated cooki ng oil. See, e.g., US
Pat ent-PREs. 1839179 694:1v4, 388id6a; oy, Bhe, mr;fa@%gfgltbe5,fmdzzﬁ903nd

5, 354,540,each incorporated herein to the extent permtted. 10 It is comon
in operation of fryers, particularly restaurant fryers, that there is a
cycle of oil |iVerfipum tédwpesieiens r ped imetfhdded haiviech beesh widd unki|l the
oil i di scarded as, unsuitabl e for further, use. The ampunts of ,
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depl eted giitroy heald n@_c@ﬁ@m@@_@'illpg Btedf Yidthtdreeral URekigy deiipn and
other degradation reactions, including reactions that degrade the quality
of theuenl afd/ by ihbrgduring, Antiodidgntastentenefheandoappeinarned, of

f ood Kk in-the,ojl, are a i fi se fr 5] y s 2 | evat ed
fryi nagggrjf%gr é){lulr'egs.eel'hee 'a%bhnppgf gﬁg‘ﬁgki y;’%['s i’p§%§’e€¢éi nhlf ?gghggg’oki ng
oi | ig,B4ddi,ued;and 4 neglepEt e t05,Qo0pkeract tiaedrat &,@5ME70h oxédahi ve
degradati on reactions _occur in hot cooking,oil. If the amount of

ant i oxNgerPeraEre bgredpefo the prienss PERBLESSKing oi | woul d be extended.

2y Hovever, thegamount Ofanfi Q¥ dgBe Sat foh UMY £k visS | 5AHE 84u) DpERuUSE
natural oil soluble antioxidants, such as phytostefols, ‘oryzanol,
sesanovkstautresbpleyelrs anthaguahene, iar e general ¢ opleddrie i frdmw-he

Uit ABPEST of WSBYSE t 1T odt e YA 50 1A ¢ Chdi 4 Redor BRE APl ahd
rosemgr¥cextieact as havesvetybi ®w £l uhiddHar oluddhey argel ngabuhte iacfresh
oil. Therefore the concentration of such stable, nontoxic antioxidants that
may bantioxidants that are present in the fresh cooking oil are
15 rapidly depleted during heating and cooking at frying
temperatures. Oxidation and other degradation reactions,
including reactions that degrade the quality of the o0il and/or
the quality, including taste, smell and appearance, of food
cooked 1n the o0il, are amplified at these frequently used
20 elevated frying temperatures. The amount of antioxidants
present in fresh cooking o0il 1s limited and inadeguate 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 o0il would be extended.
25 However, the amount of antioxidants in frying oil is limited
because natural oil soluble antioxidants, such as phytosterols,
oryzanol, sesamolin, tocophercols 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 1low
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



present in fresh oil is limted to low |levels. For exanple, d- al pha
tocopherol is added to rapeseed oil at |less than 500 ppm WD 03/ 082021 22 SEP
2006 PCT/\V%Q)%/{)Q:%Q?E’ 3 and citric acid is used in corn oil and su#fll 06
oil as a process aid at a concentration of 50ng per kg of PETIUS03/09085
Consequently, their presence at |ow concentrations results in their being
qui ckly consunmed when the oil is used at el evated 5 tenperatures thereby

| eavi #gt K tGilC uppEdt dét edsed AlitergRER vely, g oBURELRYES fo¥L | ABr GHuci ng
such LtLyves..jyncluded addi.t.i o] ts, g i al . part.icul at es,
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health concerns. Also, although antioxidant additives such as BHA and 15
BHT akbtevhableelw, oibrigi sedblosisat fogonintnpduatinge, sedley additinest abl e

and de de_rapi dl t _cpoking tenperatures and/.ar ffer. nmi.ninal
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Consethigent sedshemagouidesi t bat fiEytde ousedof ypiheal byl anefidrd t ed tig | ow
concentrations required for 20 raintaining oxidative stability while the oil
is stBPEAPRHoFC COOKIBI PHe WRAG tpProtessoat BreFaredtt Efperdfsirkss

qepl etes 5 aftd 0 Al Hd) t he Bihe$o Qé&%fi‘%}ée %ﬂié%f&é&f‘spéﬁg&’?s%%s

qui ckly. Typically, the addition of fresh cooking ol to use 5 cooking oil

i nt r odeicebated ohytieovyeanisoteniBER! i butgdkyethéydrioniyt dw larement (BHT )
[

ddi tj onal _antj,oxid inthe fresh oil and this is jnsuffici
o provi & e peable 25t ROPPY P i ERn Fac nbhLEe c etk hg oS 1 n

" In

Ci r cuimd @eeshavher€el gr ¢anv Paunredaf ©b| Fasenr eimvedchngd e Hdaeth with
the 30 fried food, corresEondlnglgllar e volunmes of fresh oil are required
¥

to beS@ReRENS t hePeby, palEnekgh| gnakerd ﬁ@te%§é§§ﬁV€S such as BHA and
15 BHT are soluble in oil and stable at room temperature, they are

unstable and degrade rapidly at cooking temperatures and/or
offer minimal antioxidant effect at the elevated temperatures
invelved in cooking. Consequently, the amounts that may be
used typically are limited to low concentrations required for

20 maintaining oxidative stability while the oill 1s stored prior
to use.

The cooking process at elevated temperatures depletes
antioxidants in the o0il 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 antioxidants present in the fresh
cil and this 1s insufficient to provide an acceptable
stabilizing effect to the used cooking oil. In circumstances
where large wvolumes of oil are removed from the fryer with the

30 fried food, correspondingly large wvolumes of fresh oill are
required to be added, thereby potentially avoiding excessive
degradation of the o0il in the fryer. However, other than
cooking with essentilally fresh oil all of the time, the quality

problems described herein typically present problems to the



degradation of the oil in the fryer. However, other than cooking with
essentially fresh oil all of the tinme, the quality problens descrilzb,egtr b
her ei n t ypivoalsley20pf €sent problems to the 22Strtuob WO 0 3/0820 2 T~

PCT/ US03/ 09085 4 food industry. This circumstance can ari SETVYEH0WRANDI e,
in sonme high volune comrercial food,processor fryers. However, even in
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t hese _ci r.cunsf ances, t .addition of suppl enent ar ant i oxidant(s) and
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performance and the quality of the foods cooked therein. Typically, the
quant B¥V§1 ofD addi®§Dn&1 G- agige sadd&det oafiﬁigl*éF@ndu@fngs‘é@RﬂEme@’lﬁWY

resta At S. y ai dugtjon.faciliti i suf figiently
| ow sgﬁﬁﬂg‘?l?ﬁgtﬁzi t%lg%alé%%%%ﬁ ant q%&r o% ehebH%ddﬁﬁflSEaé? f?‘geshﬁ{oelel IS
ndd sprésenhentditselprsariedecam ecabeaptalibe shdablbkidagtefdoapiositiba riasult is

progrg sive . degradatjon of the conposition of the oil and its cooking

per f of fBN@E: L CBRvErekt y 25  eRRaNeRit 188 danPE1 8 p RSP BRI 289cddi§ ng

DFOC?§§a§§E‘¥b%f_e%§{é yeb&atenbshed tgrithe p’&'??&@ﬁiil\j? t4Raradald on, of the
oil is greatly inhibited. The resulting benefits can’include reduced oil
absor pti crdditidaodksblf ood! adpedved t fstversnddugpngyedoghéng |irfe of

Toot EoRarETOSTnER (RRpE TRE TR | AT ol FRBE R B ERie  oi Y some

Mmay ur abf €08s&Ht UentloHwor s oathatnoriesi eddsthaval aampoientdaht of ramowidyg down
t he degradati on of cooking ojl.  Water and fqod acids are comnmopn conponents
preseRfdihiPBod2Li n fesdt | Fohe ¥DodROkansEbALELR NG 6 7EWARECS . 3L

[ ePOr hedoDYaghe C SEBbL 21 2indl - orpludl es WL RALLOrERd L0 SIS AN

assess t vari ous food conponents and additiv e
st abi tegyaddtfoyi ngt oitltse ocofmpbsiatiofir yphig ttremperidt uresl. ibs orasino

ot cScHEETOTRARTE! ardTHU S0 s bl 50 THCOHTL bJSPRE S0Pt bt
ag di eoSkihg§apgebegsntannibeg e3%ily replenished, then the progressive
" degradation of the o0il is greatly inhibited. The resulting
benefits can include reduced oil absorption by the cooked food,

improved taste ana imprcoved 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 2l., 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 foocd 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 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



and 10% water. In conparison to the blank (oil heated wi thout food) the
formation of deterioration products was reduced in the presence of tZt'IeSEP mgﬁ

acidi ¢ silwoaszgebh21 The pol ynerization of triglycerides vva?ﬁi@%gg@ggs by aci
silica gel in the presence 2 2 SEP 2006 WO 03/082021 PCT/ 5 of

wat er. European J. Lipid Sci. Technolg 102 (2000) 543-551, C. GCertz, S..

Kl oSt &1 TBY, o15: P%u?@?@ﬁﬁrm" ekl g and €QImasd ng1 g9Xidabbye salalishi ty of
vegetabl e oils an ats at frying tenperature.” 5 U'S. Pat. No. 3,947, 602
di scl éseSarimt Hbd Klorstaymamtn ngS cobki Rgchhérw t'fieatfiogd acdnmeattpbiréngci d.
The nethod ,i.s  sai,d.t.q.i.ncregse _the useful |.ifeting of tthe C okifng.oi | .
Howev &7 33 Y Sreta® Yddui r & hdS9 S EngErd St 0 evdRtS h&T ciiFddfSt ed hot
oi I fremdwaityre.tthe food acid solution to the 10 boiling point. It also
requi res bul ky gﬁparatus and the use of a filter to acconplish the

fiPtering step &d-thkatincl¥e hf ol Gper disglesss and Bgphedl for
! nves%ivr\% %ﬁ%&?&toiwgﬂjfﬁ?’égféé% %&gpéltﬁéf)e 59?{;'58'.3%%)1%? eBhofOqROSI tion

conpri sing conpa | e aci por ous rhy € or peéerlite
carri eraidrhit® canpesiasieonthan beeAdiedldieteioid y ¢ uded hatokdowki ngloil to

renove. or neutralize th effect, of contam nants, such as sol uble food
j ui cesAiTd Fat t@hl%cﬂ% o tﬁ%qﬁﬁﬁﬁscglﬁl?i%nge%‘? angers ndPeaRECYERL u§g‘1eul

lifetidBcand £LOUdiNdocharaehedi Gy HRNeYshd ialciwPuWsh e destsabheg to 20
avoid the use of a mneral carrier, ds described in these patents as well
as0i n baaritingetpaint .abdite, abze t Fea by ¢y bulkpnepp&Eoabpeadndathenysehefe

regul atiqgn y prohibit the .presence. amneral residye. Simlarly, U S
6, 210%73%%??‘:%% a?cr)rs H o ‘J%]lnsgrpoi €2 1%8?:%}1{% %%%%riaéﬁ“;lg%}unsl xture st

citri Giagiet apdrapinkeldost ame phagisir dcivRisttaleed .cal cium silicate wherein
the mxture is _added to heated cooking oil and the oil is subsequently

|
filtered after Ysé€-ofP3HRNEolRPng bit4Fdl6-82RodrS30.8% ratsotPt@ndves the
added CAILIMPiY | CatSr 851 8! Lia@8rf 00804 compatible acid and porous

15 rhyolite or perlite carrier. This composition can be added
directly to used hot cooking o0il to remove or neutralize the
effect of contaminants, such as soluble food juices and fatty
acids in the used cooking cil, to increase its useful lifetime
and ccoking characteristics. However, 1t would be desirable to

20 avoild 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 cooking 01l and the o©il 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.S5. 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-



30 crunbs and ot her sedinment. U S. 4,968,518 discloses a process of treating
used cooking oil conprising contacting a portion of the used oil w1 Rc@mi
aqueous 5%6"0&}8%09{ a "regeneration agent," i.e., ethylenedi am ne

tetraacetic acid or n-propyl-3,4,5 st tdub 2 2 WD 03/ 0820Z¢T{E93/09888/ 09085
6 trihydrobenzoate, to obtain an oil water m xture and then separating the

aqueous  conponents fromthe oil to obtain _a "regenerated" oil that can be
ret ur hE4LYEroaEpRea A pERduRRtdHRNtaT | & las WaGer MEdEENTO8 HecBREly 5

intr Oggﬁggaic%g%;hetlgé” %Q%%@gugar K&hpBRAntS SAidht ;Ehl%r _Oiﬁge Eé‘eob@%'iinveﬁ/ of

aqueous  an aqueous 1 ngredients by the use o oil as a carrier.

enpl oyseganeirbtedl'ublié ehatscénebei metorded to sembiipe.t he aqueous
ingredient(s) wiith the oil. The. r.esulting, | sjon i s, added to the, used

oi I. However, tftisP %&b‘?tod&éjte J1"E'tcg REt hp@ fﬂtf’éﬁnci%_rywﬁ&sr%‘aﬁ?ﬁ%nal ~oil
as; a ifdkbHEEeHO HotERdugarbpeaaquenstadgdhiii e(sdaidhts hasdies ewéenti al

of introducing a carrier oil that may differ fromoil in the fryer
Furt h@éehdFeryt i cagpeews opndadenaaiiests aleesedipat smaky nghands@ soFi buti ng

t he p&?%“%s 15 Jher g OSiftjt OQﬁgiBgs”“éﬁ‘oﬁiﬁdié&HﬁfQ ahoMe 35 eel by as

ot her s have certai'n di'sadvant age or exanple, conpositions enpl oyl ng
acti vatddrcardoncmisiaa ahsordapndowds einbaedikatf(s)t eriitthotbaghdiy,. nBkeng it

difficult_.to renove the articles of activated carbon fromtreated,oil with
faci | FEPBLES00mGRHRIS P e | AT ncd (6 ABPSNt SRicheriona e GEBST i [ 1 er
e apé‘BEiuf:'c' t4R] | ORsCUEBIRNt o EO c@lQWeCi%/grégéé! QA iQdaW b1 adiktering

step.” O hers provide for the renoval of inpurities fromthe used cooking
oi |, parrderndio r épkeaivheariticoxbdanpys anbidates ($)n. t hellols . ha@si | thet hers

Le0U B b900541 U BRCLONCERS 8 ciealny WA ARyt ipm el Y

to over case firiese diBachissvmages, byhé ephenishi sgldesidsaldre 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 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
gvercome these disadvantages by replenishing desirable
antioxidant ingredients easily and cost effectively, which
composition could be simply added periodically or continuously

30 to hot cooking cil.

SUMMARY OF THE INVENTION
The first aspect of the invention is directed to a
proéess of stabilizing hot cooking o0il comprising (a}

periodically intreoducing inte hot cooking oil, for example, oil



antioxidant ingredients easily and cost effectively, which conposition
could be sinply added periodically or continuously 30 to hot cooki?g?gﬁﬁ
SUMVARY CF“J}&%&#HFNWICN The first aspect of the invention is directed ol08
process of stabilizing hot cooking oil conprising (a) per iP&dTEAB/PIPSS

i ntroducing into hot cooking oil, for_ exanple, oil W 03/082021 2 2 SEP 2006
PCTI USQ3/ 09085 7 at a tenperature i a range from about 225F to 350F, an
aqueo$ nd xtCHPCISSHURE oAl sUspeRSFont e s ton28P "Emifei R0 °Fanpiitsi ng at

| east aag@oaet 'Mtﬂggfg ggint%ﬂ?az%g’aqui%n'md% e!rEi‘é{nug{lg %Ilﬂﬁfsion

antioxi*dant in conbination wt st one 5 water-so
wat er cdinppessinll eteglasitf icere anrt iaxpdefngr,r ed:clerdmdh nBoed adhied compostti on

further _conprises at |east on wat.er - sol.ubl e or_wat.er_dispersible

emul SEPREF. PHSf BPEB YA T HEE dbotE ATTTGRTURhY™ CHs ntho 166MosPRFon | s
i g rogdueed-561hbhee @Ok OidiHedLaste 0OBRR1 SUFLEE. t harrpes | 9he PBLAghe Oi |
is 10 used for cooking or frying and prior to the oil being discarded as

unsui eBbpdimgng,  Hoe tecmpeditien| druritEhr co¥RLismssoatpr épaphbl 90et he

aqueo t Laxi t-.co i -t [S.+ 4antrodu 0 'l ed
oo HERanr SBTLARE! RO R SRR Mt N O BB EO A, o
cooki agueblhis Suthoksdeantronitednddd coapoadaiids drs prresmesdisceek pt@stve

tion , .of an _aqueous conponent into steam_ The addition _of the

t ransfor i
corrpo§PPFgché}+lbean S edPGF t HUGREJortRor BOFASEs " HRPelilng!s _
degr agdabioroof cbB& by o FHdyiGQMes HORA & vhdISHND HLSERS A SsdOrqdgt ecting

one or nore aspects of oil qualiity) and 20 the rate of the addition can be
adj usted wsuitalhla.e of gt he dbid tdedesdati onplohi strabjsert oddrt he 2hventi on

ConLoPBLBbERRLle 3% , BB R A M0 £SO OB AL SRR
enbodi nepbducent rat | ed addittricanedl theecospmsataiobei s:25 thati | bfat€ge by t he
use of a device for introducing the composition into the haot. oil_as a fine
streaﬁ?lﬁaﬁ?sPF yqqﬁi from focdd fried in the hot cooking oil. Such
15 <controlled addition aveids or prevents explosive transformation
of an agqueous component into steam. The addition of the
composition can be correlated with one or more tests for
detecting degradaticn of the fryer oil composition (e.g., using
sensors for detecting one or more aspects of 0il gquality) 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 wuse 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 aqueous
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



smal | diameter liquid droplets or as an aerated streamor snmall dianeter
droplets, using e.g., a hand-held sprayer. The second aspect of theZ7SEP2NE
i nvention ﬁ@nﬁh%ﬁﬁied to a 30 conposition conprising (a) mnor -
concentration of an aqueous solution, dispersion, suspensiP&X/E03/8MW85 si on of
at |l east one antioxidant, such as a food acid; or a solution, dispersion,
suspensi on or, enul sion of at | east one anti oxi dant, such as a  food_acid,
and afMudgdtt ige angt eflsof uUBRECEr CRACEPLEREPERSIOF & XCOIGHET 2pDh. W

03/08 %ke@?&’du%o%&%% eﬁ%‘éhﬁ%he%mﬁ@g\%ﬁ%ﬁa SR ot “ORGED Lalippeof a

cooking oil. In preferre Iments 1 n enmul'sifier is not énployed,
the concemtration off fHocd agtildardbddprhéelrdk lexdrtactct sipresesent nint he oi

at the . tinme of .addition at about,,0.003 .% t 15 % r ef er abl
Sbout THE0gE e ihe s Be a0 ORore. Ahpue a3 At 62 heBotE hero
aboput 8. 86 WordFeBBLyPrebsuebly. o@poyk @ OtoW afbte abosit & G4 Whole

Provided that the length of time that the hot oil continues to be useful is
suf f | gregerpblynaboaded . &3 1Mt i gherakoiceht ¢ @t won%, omosheptebderaely and/ or

10 hetpal oxf r@ct, £ap b used g 4 eg. exper bIRalall ol ol ngegoe,

cost - Beneri t anal ysis can used to determ i€ su I nCreas

concepifr atinenshatypihealHot el badntexivectiso are wsedul niscenbrnaténtlw th at
| east ,one food acid _or food acid derivative so that useful concentrations

of t hé"REFEELex Fadtl daHOlRF 150PERRFIRREANE hat Sha HeP9doRCHE| 879f °F ood
ach o RRALAAT Rak @1 6] ROMBLAR! | Pni FOI SXAIPLBenCOBLACLACI insSa LT, @

usef ul ambunt of the her extract 1s about™ 0.0005 w.%to about wt. %
pr ef ecablty bebedti t0.s006L ti mboan ®e0613%td %ol pletprefiewer eshi@mbodémeassdi n

whi ch _enul si.fier i | ayed 20 - sol_ubl - di i bl
ol SCPTEP e Ergban: T THELCH TVt LREDE maobr "BEGR | Ot SEOLt 650000002

(2x10céhbihatibe wakoutatD. 1@ .He PFRErably @bogbodxh8i8 werYwdoiabout
0.005 w.% and the food acid is present in the oil at the tinme of

addi t #6n Berahpoeinloogoneevsratapsst af witheg b?ébéﬂ-ab@’?t%@'ut cas PB4 wt . %
tps ab@%«e‘:}' 6t1‘{\5n %tHH)t_r e et:ﬁéabf&o@b%l&tido' 895 %o&/o acid and herbal

extract combination. For example, considered by itself, a
useful amount 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 is employed, the
20 water-soluble or water-dispersible emulsifier is present in the
0il at the time of addition at about 0.0000002 (2x1077) wt.% to
about 0.05 wt.%; preferably about 2x10™® 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.%, preferably about
25 0,004 wt.% to about 0.6 wt.%, more preferably about 0.005 wt.%
tc 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,

mixture or emulsion. When the compositions of the present



to about 0.06 wt.% Reference to the "at the tinme of addition" neans that
the residual anbunt of additive in the hot oil can change after addltlon
due to, exgpoz¥@pHri zation, reaction, degradation, etc. The cooki £ 8kf 2008
at a tenperature in a 30 range of from about 275F to 400F, PEFURBVINPES he
tenperature at the |ow end of the rghge can about 225F; typically from

about ;. 300F; L@ about STOF, The,comRoS! tion coupLl,sing (@) and: Lbaagan be in

the formofr~a §olu sper5| Ssus ure of st on. Wen

t he cpﬂeoibhsmysd@blbhedpﬁ&&ﬁﬂﬁjﬂ90@oowlh@36982lef&laySEB:Hﬁi%iE£B1@9085 9
i nvention, are added to the cooking oil, antioxidant previously

depIeF@Hl?Péﬁ%ﬁﬁebgoéﬁlﬁ&aﬁFlqn§'ﬁﬂq%ﬁtﬂnﬁk9%%QﬂQRr r%ﬁﬁeﬁ?@?@ﬁP?&o%l Ieast
one added amdi oddanhgedhes€o 31% 8hSQ LAY b‘%oadgﬁgg%m@mé tmﬁ
Xi cooki ng oi | e third

order to supplenent the 5 anti ant present 1 n the
aspecanbiokhdanhvpnesenti sndthectedkingaoitonposition conprising (a) water,

(b) at | east on ant|QX| ant suc a food acid, ,and t .| east one
wat er - sol ubl e o cﬂl%%%?ngP SFPVEP€1?9pF€hIP§rAFﬁ%d ddition

can l8oRgoBiepaheeoRYribXhgd (an @J@Jt'eQX' dant Aand pfterosol st Lofldant,
wat er-di spersible enmulsifier in water such that the m xture conprises about

5 wt.85ED afoul 60Pad . 95 igr efagrcdhbl(g) abvut l@@stvwomm@aammsoﬁf@bm %Rr

ant] oL 0g0L 0 obott o0 0001 4 % - ot et orglerablyyabou 0. 0001

enulsbélepreﬂkmedﬁnbyr1mxxxﬂg. e t hetipgedthen aﬁddlW@téfdsbbublecommosition
conpr|5|ng a) at | east one antjoxidant, such as a . food aC|d and éb) at

| east WBRET afiiFRPES 2P 12 prar TESEH PEPONY RS THE THAWRES 280k girery

|11 usgepbess@sPL@eRRS § ol Bt rodughnge addifd ves gefe£9Ri L0l 'b%%tf af@ into a
fryer containing oil. Flgures 2,73, 5 and 6 illustrate devices or

i ntrodbetbngadapeuvedli nwt he porrhooti dantti nendt pbamt  0.00001 wt.$% to
about 5 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 DESCRIPTICN 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 1illustrate 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 FCR 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 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,



Figures 4, 7, 8 and 9 illustrate devices for 25 introducing additives in
the formof a mst, fog and/or small dianeter droplets. BEST MODE JFORY [Udh
CARRYI NG Q-0 o3 DMENT! ON For purposes of the present invention an antioxidant
is a compound, cohponent or m xture of compounds or conponBRFUS0I0IESone of
whi ch are capable of reacting with free radicals to inhibit free radical

chai n reactions. Consequently, an anfi oxi dant _of the present invention has

the eff€etddny, i foveramate) ehbe Stadidmc P ofhphydilcaio chstasEerestic of

t he ol oS yYr.g :@fs +t; bl t \s [ g a WO
031 08968 “ReTT UR03/ DO0BE 0 (6l Ll mg - rer xanar oo RS b PR, 45F the
oi | t peoxixddeisve idegbadatgomoligthilsnt | mgighe f pedattbonofofindéei rable

oxi des and .peroxides,. inhibiting nolecyl ar weight, reduction of the_ oi

ol coDPEECULRRY b e FORREE L 0P 008! (AP I Bl tacs chiaFead to
the peasenqesef sddgme angkdddtdd tid@ tdmeuadd) Meah@n phhupdeshyabtgeand/ or
unpl easant taste and odor bodies. Such antioxidants include natural and
synt héergatéost aéi dendaginapbs, fbe/exanphelepsent atpdtandandsepdey

extragt, ;.35 Wekl fs a?lttﬁ%%%ﬁg%gu%s ¥ Cﬁ%&?&ft %pﬁdesg{)ﬁéﬂeetdﬂef%& and 10
el sewhereé™in the art "as exhibiting at- 1east- one of e ove

char aeténkstares . hdxner atdy, enseble bhetbicandikerdial exdsmets exbehadtle those
such as turneric, rosemary, oregano, sage, garljc, ginger epperm nt,

pur sl @fe "ebill BSr QENSH 190MHAWdS andy CRPRRES ghdemtteaed RET iedfne and

Sto Jehgeanweket Al eRe larknown ashiwperhguak. A dsef dhel bt ivie canobe found
on the Internet at www.. ars-grin.gov/duke/ conprising phytochem cal and

et hnobbeaactelrigitabasesGanenablneduseibDd. Deriukend ihesdrgdoraxevadiesei n by

refer enc;uto th(;1 ext ent errritt%d. Therefore, in the cont ext of _t he present

i nventi o thetuggeof 556 an Hint i oXi gant ‘st a%cfsfeir%ae%y’or ci’n%?%r\l/%'s tF2JSt abi | i ty

of hoyaelllc, UsEithded, cpelspagmnt] r YulGlidhd,hebsepseryhamisuchtiol st Ta@n be
used for a longer period of time before the quality of the oi
grape seed, dJreen 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
ethnobotanical databases maintzained 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 by the addition of an aqueocus
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



or food cooked therein becones unacceptable due to color, taste and/or

odor. At |east sone of the benefits of the present 25 invention are achieved
by the addjgih9hs an aqueous conposition, that is by the_additi P 66 er
as a conponent.zak]though not wi shing to be bound by theor§$T$§°¥é?p I'i eved
that the water of the conposition, particularly in the formin which it is
i ntroduced according to the . present invention, 30 facilitates renpval of
voIaIiQ%%dod%ﬁnf?ﬁ?ﬁ?@ﬂ%ﬁe@?eEr?Péﬁ?ﬁ$%H déﬁéRﬂH@naiPF épdﬁﬁrﬁﬁygié§ﬁly by a
processanal ooois 19 $hedm. di shild alion Qg OLABEW: §6nt COMRRSILIang of the
present invention conprising (a) water, and (b) at |easf one anti oxi dant,

pr ef erigh| praskosd WD GB8Y 082021 EpGTf 0SoRMOUSEPUEQS % 1 taackboutart@y pbyal |y be
pr epar ed. di ssol vi or_di spersing %e aptioxidant in water. In a

pr ef erfed Fﬂxﬁﬁ?ﬁﬁﬁ%g%%n$E8WcébRUti%6 r%%eﬁ?oFﬁ gﬂ“aﬁguﬁfl %tfro aout 5%
t osabaute 6004, Weheght coppebetabhy fgomabew 10%itecaboub 4Hée byiwei ght.
Mre 5 preferably, the conposition, prior to addition to the oil, forns a
sol ut i fIoHngi 8pEPSMEACHr HisgRaisiio JThe SE6RPASIHCNoN, ThPorrcaWEISLitd®to t he
cooki j I bly f ti ' ilg er nat.iv.els it
fornsquﬁ}s%g§§§§%? g% §3§%§ﬁ§F§§h§rC%Qchﬂ%%g?%§§é9céﬁﬁﬁ%%o%s% %%ﬁﬁtpon

di spersitdn, tH€ swdpensiai)emast ooy, siiul t doemss| ya t odyapgragodegr ees.
Conposi tions of the present_inpnvention caonprisin .water, (b) at |east
one WS Oty AreToroi LPERS! BRBCIANGRS { Far LhRHER cflaPeFaIon one

anbi o fatins RSB @=ablocdid edthuBGEtboEARY tPiveah) IhPeidianay ed by

di ssolving or dispersing the 15 enulsifier and antioxidant in water. In a
preferred enbodigmmasitimnswader thel prlecenit wateenidiepersmbresengl eftier is
prese in.an u o] ut 0 w9 ab Y04 pbref ly from
about %ﬂd%ﬁl V\(I? q&) fq t& a%%%?gz %\1'% %anﬂ%e hseOf&éoﬁt% O%L%a\rs?'ta \@itesj,c Srl 8 8%? SE’Llfoﬁgan
amountenfulomfakoyt Endm (9 to: abeust 26n&0amt 1 §xipanter phky¥ettbmyahobodi0 W . %
to about, 40 wt.% In a _preferred enbodi nent, the characteristics of the
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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

e

o

antioxidant i1s present in an amount from about 5 wt.% to about
20 60 wt.%, 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 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 1is introduced to the oil can be desirable since an
emulsion enhances uniform dispersion of antioxidant ingredients
30 and water throughout the cocking o©0il and prevents the
coalescence of water droplets. This may aid in contrecl cof, or
inhibit the rate of release of antioxidant composition.

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



regarding its suitability for human consunption, and | ow or non-foam ng.
More preferably, the conposition, prior to 25 addition to the oil, ?2f208tPs2066
sol ution, \Whep@énbpeN Or a suspension. The conposition, upgn addition to the
cooking oi cﬁﬁsper ses as a dilute enulsion. Forming an emiFHUSHMEH t he
conposition is introduced to the oil .can be desirable since an emnmul sion
enhances uniform di spersion of anti oxi“dant | ngredi ents 30 and water
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conposition.” Generally, the cooking oii;‘l is at a tenperature in a range from
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ition.is added to t i | d typically f bout -325F t o about
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include, but are not limted to nono and diglycerides of fat formng fatty
aci ds ancar by yrerseéseisofafdtt afeymbey dSagsverasisis gl geEPOKYL NS @sddsherein,
"food i dl.ipcl .S N | J- 1 to cigJri i ar cid,
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Vi t amarei@" | $nascded) c kad dissusd nit¢maced, tadepieiaci @cidyditachkaticc aci d,

and phosphoric _agcid, as well as glycerol esters of, the above |isted acids,
ot hy  GRadanfa 15t cRPadc et t ECRLrd BT AP 16 G Mol TR Sger AGEGY | ons.

COADI RRAARS ANG Il X0y es L AR1,£0T, TheoLoPPasidi arieRt i 9naklyi dSatukt her
conprises a food conpati ble agent, such as acetic acid and/or chelating
agent adigtia educhs hvrdedrldneiss afid heandt ehosphagriheagsd, ohshaedlwaser can

be counterpraductive to jnhibiti degr.adation r.eactions i.n_the _cooking
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invention  preferably con%)ri se at | east one antioxidant selected fromthe

gr oup COBRSISG9G o2 (FHECAERE, TREEEPEc AUIY, CARRBFbyLOn optionally

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 1least 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 into a major
concentration of a cooking oil. In a particularly preferred
embodiment, the cooking o0il is at a temperature in a range of

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



pal mtate and natural antioxidants derived fromthe turneric or rosenmary.
25 Advantages of the present invention are achieved by adding a m ?qrs 006
concent r atyw@is /M08 Conposition of the present invention, for exarTB €, E{Paz) a
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or water dispersible antioxidant which may be a food acid, water and, 30
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wat er ,an ant,i_oxi ts_may be added by choice of an_appropr.i ate physical
flov ca31 6Pt Rtiroducts ot O AR € JHBBST 1 oo PRaL L EonbOBrP GAnEAYTbe
afiged sggua i spEay Qodutst myer {heersurfag@indhiarg | witdy aaggngle or
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| evel agt iogfifankss maitoqi afded bpl shwdcienpthaar depTher hgbeonsyesapdsi ti on
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15 introduction of the composition causes an écceptable level of
effervescence without splattering hazard.

The aqueous composition may be added to the o0il 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 aqueocus composition

25 can be introduced into or onto the surface of the o0il wusing
various application devices. For example, it is convenient to
use containers such as plastic sgueeze bottles that are
equipped with covers or caps that are capable of generating a
fine stream or mist when the bottle is sgueezed. 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 liguid from the

container and forces it through the nozzle when the user



about 0.5mmto about 2.5mMm Alternatively, a fine streamof the conposition
can be about 0.05 mMmto about 6 mmin dianeter; preferably about 1 gﬁ1 2006
about 2 nmboﬁgﬁﬁﬁ?yeous conposition 25 can be introduced into or ont ‘é
surface of the ol using various application devices. For PEXARAI®BI ¢ s
convenient to use containers such as plastic squeeze bottles that are

equi pped with covers or caps that ar et apabl e of generating a fine stream
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type that generatea fine mst or n the use of a dip
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and forées it through t he nozzle mhén the user, 2 % S%E %?06 MO 03/.082021
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thad atEblhgesarpfp iisRenserfapmnbe iml Dyety agelR! knawnSyhi RIRS ar@qui pped
with a fine bore capillary, needle or tube. These and other convenient
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are simlar I in t r ect. .t.he jisan
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i ncl udcowgf hpzzdeiowpnfigupatiferabily pselecablly sel ect edosogasetotgerar ate an

aerated liquid streamand/or aerated liquid particles or 10 draqplets. Such
an appfTEAtH | L1GUaRl aBFESFPonPREIPE | RRRGLAE: uriid {PAPSToT A umiA ances

wher e htopBycde desigigll e aho bbphtchheranmunt 9Fafispiatreduged faitig t he
oil, e.g., a comercial frying operation conducted for extended periods at
el evat ¥anueapleyning e (PRher t Ingasisguehsasnagesr vhene ddr by 1B dledinpdlsr

m xt ur r.eof,, can sed- i . pl f..or jn, k.nat | iLth air,
Conseqtg(gnﬁlggl l %f o%h%u?rﬁgggg ocf% t %%P g?lg:sré%rclitu%ler?ivelr\??%gghte he&?i«;’r \r%%égr' at ion
shoul dehienemnctes bt deging JoEdfeition t denducpeforfatd oxipdndeml bebtiibbkesitof a
gas ina liquid droplet or streamwhere the gas can bhe air or an inert 20
gas or®hidfes tERPeBRtUPRef ofABFY, ERE cSNHFBsi BifonHiFrogen, carbon

15 dioxide 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
liguid droplet or stream where the gas can be air or an inert

20 gas or mixtures thereof. Preferably, the composition is
applied as a conical shaped spray of appropriate size dropilets
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 8 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 into the overall oil

composition.



applied as a conical shaped spray of appropriate size droplets deposited on
the surface of the hot oil over a wide area, for exanple an oval ¢n SEtP QUB

circul ar shapgoszemi ng a maj or diameter of from about 3 ingREFsiMResdzoU
inches. Preferably, the area 25 covered by the spray or mist isi1n a
circular pattern about 5 inches in dicameter or an oval pattern about 5
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further alternative enbodi nent or nethod of applying the conposition to the
0i b, Faddiment,y Prefeenpdsibionuseywibeh irdrmfced nfremuiapmeservedch as
used by..manuf act.ur.ers f cooked fpod praqduct is illustrated in_Figure 1.
' thi )5 CRBGATIARE, TRE COMBERTET oor iy T qthe OGRS frhma PAESFYol 1

(5) cenidipirg dPEf LOPOBEheABNt NPUHN St gBbeal | (6)plBeedsufBhéd pbe
orifices beneath (3) and/or above (6)_ the surface of the oil by use of a
contr dh&/ aPie V) UER &fder EontrekodatBea (73t AdarR%ten o odntppducei st of

smal | ts,.0 . 0 i t t 3.0 d'ﬁg@{e, r
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Ddl £ P TS G S on CBAC bEFROR L DR eBOTPOR . §508y Rt TG PRE use of
a met efdingy Pt §drfadbi o sy eberabky raccumlnshed aktopixesd havenyal s of
time, for exanple, after the oil is at el evated or cooking tenperature,
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15 example, by the use of a metering pump (4). This is preferably
accomplished at fixed intervals of time, for example, after the
oil 1is at elevated or cooking temperature, after fixed
intervals of cooking or as determined by periodic measurement
of o0il properties and/or visual 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 oil 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 agueous
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 quality of the cooking oil composition



the oil). The rate of introduction may be varied by a review of the
nmeasured or observed properties of the oil and the food. The meteripgsEpnik

of the coRpgghibi may al so be varied automatically by sensing ke
properties gf ﬂtbz(g?loil such as free 25 fatty acids (FFA), p@FMJ%%O%?S pol ar

content. Such time intervals are conveniently selected by those skilled in
the field of cooking, and particulaﬂﬁ& inthe field of preparing fried
f oods,tfd ePTRHRTEERIBRBeVitdeift R of SPSExPEAsewEaN neAr¥RA nebPRodY t aught

herein, %Qiﬁﬁf?ﬂsl-’aeéﬁ % ofhe 4wy of. agueous 30 antioxi dant conposition
conpri sri ng, for exanpl éa, at |'east one LEfe'ood acid and/or at |east one herbal
extract and wat éthecapohpeosatied iof abhampuetehhat icospehsat esnpari stihg | oss

of or _,degradation of antiagxidant that occurs over the selected ti peri od
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carried out by an automated or manual test result. e conposition of the
pr eserfldmyvediomEonptisionpli | eaempbheliamt | orrdaAsses. g. suFbod a6i d, and

vat er,q AN 133 00 opald s 3t '&Pséu&é‘sn&{?i‘dg,s'éhgrre%@ Bec%ggﬁregﬂ by

m Xi ng, SUCh 1 X g op§10n51€§ conprising processes such as olu |F|Z|ng,
di sperssicngpitesuspehchay, bbeaefectited cwrionerdsl adddtotrbes)wopthonak,
benefici al cooking oil additive(s)with one, another. The m Xxing sequence is
not cARGTRET -and ahl?0 APFioSri AW 6R cBAtbe Yottt hed® Wt hahi nit ed

exper IR Qe EMdosi-birelos, ar e general |y knawhikd he Al TohiPUEPOSes
of the present invention, enulsifiers include both oil-soluble and

wat er exglegiimendra iarer - di Speuks bf eeemise fgensralln kaowpi ng bbe ehiks aspect
of the,invention, t ntioxidant,.15 e.g.. food.acid, additive i fquid or
par {1 A hsn SF G TRttt eeti ot | SROREEREpaR  SPOLiTRSPPIbr et or
m Xt urcd 1 -ad ddle ik Wi dis-sielaves edrt vat8e-hospeeskbng el sExaapkes of
such emul sifiers include, but are not limted to nono and diglycerides of
fat fdrmSREFELTY Q% dehandrepestnet fidiy invention, the antioxidant,

15 e.g., food acid, additive in 1liquid or particulate form 1is
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-soluble or water-dispersible and oil-
soluble emulsifiers and the antioxidant additive is in a form
selected from the group consisting of solid particulates,

25 liguids, agueous 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
0il or canola oil, 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 1its 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 consisting of

mater-solupbqgﬁﬁﬂmpier-dispersibIe and oil- soluble emulsifiers and%%?ﬁszmm
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antioxidant additive is in a form selected fromthe groupPEEASIFRIRY of

solid particulates, 25 |iquids, aguequs sol utions and aqueous di spersions.
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sodi urpand, RUASSUID LAL LEALGS 50014, E3! GLUBARM RALASS! Wiy Clbhates:

sodi um potassium cal CI uny “amioni um and magnesi um'5 phosSphat €s; "an
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provi de both antioxi dant and emnul sifi characterjistics or they can be used
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Furthernore, 10 such dual function materials can be used I n conbination or

m xt ume ¥pivde ondhamotchenothiee .process of reducing the rate of oil

degradation reagtions or stabilizjng the co iti f-hat _coqgking oil is
preferably perfo r’reedpjﬁcilc%%%t f”gl Irier?ig‘]“%ﬁ]é} r%l?%n%g%fant&;dﬁ%%i giﬁggﬁgfgltgﬁe

sol ut ireasst idirgpesSi ohshi Bl xifid esher cenppeisions oFf Hde cadkiwxi dabt Ssand/ or
ot her beneficial food additive, e.g._ water, food acid, or qther antioxidant
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antioxidants and/or other beneficial food additive, e.g. water,

food acid, or other antioxidant or 'emulsifier additives,

agqueous or nonaguecus, 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. 1In 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 o0il 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

0il is replenished fully or partially by at least one added

antioxidant. The compositions also can be added in oxder 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 o¢il by various

methods. Such methods are applicable to restaurant fryers as



20 diffusion, nore preferably w thout the use of supplenentary "foreign"
carrier materials such as porous mnerals or oil emulsions. In a pij,; Sﬁ;%ﬁﬁ
exanpl e, awb?%ﬁ §{)I ubl e antioxidant solution may be furnished as & safe
"concentrated additive solution" to reduce shipping and pRERABOHEBDsts in
contrast to 25 a product using oil or_porous mneral as a delivery carrier.
When t he conpositions of the present }%vention are added to the cooki ng
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conposition containing a food acid, antioxidant and other additive can be
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st r eamliamdiushke, opegingt bRrosgherzechothkesoaboliigikes i%, ddlanedred.eadh

i ncl ug'i,l ng a snall di aneter openi gg through whi ch .t he conposition is

del i veRERPANMHY podeF #R8E syRPngela8stFRrESHr atBd i OB Gur &6, G a4 10
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the conposition can be delivered onto and/or under the surface of the oil.
Al t er nEtdwetlricht fidre diopersitoirror cadebey atgl idesd ek sonbapensdi/ng ansiam or
trigg mechand smin. combi nati on . wi.th f.ine orifice_or ray_nozzl e may be
Used LG5 SRIFGAUCE Tt hBEorosT t PUTE 5P THE TiFes Bt vt PoR° TRt 0 The ~ hot
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droplets, a fog or a "mst" of the additive solution over the surface of
hot Oiqqm@*ﬁg¢qﬁmrg§tg1a7féﬁ§ grifice or spray nozzle may be used to

15 introduce 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 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 wvertical or
90° position relative to the cap surface. Referring to
Figure 3, 301 is a squeeze bottle, 302 a protrusion or tip that

25 1s integral with the bottle cap and 303 a small diameter
opening from which the composition exits the bottle when the
bottle 1s sqgueezed; typically, the bottle cap includes a
removable cover for the tip in order to seal it when the bottle
is not 1in use. Figure 4 1illustrates 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 1in the form of a fog, mist or as

small droplets, depending on the diameter or cecnfiguration of



Referring to Figure 2, 201 is a squeeze bottle, 202 the cap and 20 203 tip,
including small dianeter exit hole 204 fromwhich the conposition f*géﬁm
when it isweaeswer up fromthe retracted position in the pgqif@dshossd
illustrated, to about a vertical or 90 position relative to the cap
surface. Referring to Figure 3, 30144 a squeeze bottle, 302 a protrusion
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t he body "of the syringe desire the syringe c be
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witbhi iequredmothidred M déehaohposT®2 obnewhisht hedip tube (not shown) is
connected, typically press-fit, internally to the spray head
mechanism within the bottle 701. The compesition 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, is separable from the bottle and typically is
attached to it by a screw cap 705. A universal dip tube and
spray mechanism 1s i1llustrated in Figure 8. The dip tube
includes a filter 802 at the pickup end of the tube 801; the

tube passeé 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 1is 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 806. 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 nczzle 902 and squeeze handie

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



device through the small dianeter opening 704 in the adjustable flow
control cap 703. The squeeze handl e nmechanism including 20 the di m@)e 'és
separabl e \TNB%OFQ) 1bottle and typically is attached to it by a sc aZ)UD
705. A universal dip tube and spray mechanismis illustratf&d/§¥83/090§4re 8.
The dip tube includes a filter 802 at the pickup end of the tube 801; the
tube passes through a cap 803 that c&? be attached to the 25 conposi tion
reser vidijusdfrateedy. in aF grape o7 » sthewspray hsafnmegbahdninsis @dlimtablype,
when t handl e 804,is_S zed, it .. create in.the.resenvqir or
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and squeeze handle™ 903 arrangenent simlar to that in Figure As in the
devi cenazZ eSEP 1006 WO 03/082021 PCT/ US03/09085 20 illustrated in Figure

7, the spray head nechani_sm i s _adjustable rotating, the nozzle,.cl ockw se
or counterciock 0 oﬁﬁgﬁeﬁnaﬁﬁ&?i& Iesglp%f a §c§¢1§%§ﬁ eamsoi:éf rénal 1y,
the dedigerdidiistéat edohBelt B4€ Ymay SOpknt §adueas caer aldoptintd@esaxt ent of
5 which is adjustable by simlar rotation of the spray head nozzle. Still
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froma storage 10 contal ner ere introduction tube is fixed at a safe
poi nt in rnthéhef ftyger aaddthee flloewradke liss 6t t® meet the needs of the
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through a manifold containing orifices |ocated beneath, and/or above, the
surfacdl can take the form of a metering pump with volume and/or
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 continucusly
monitor the technical condition of the oil, 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 European J. Lipid Sci. Technol. cited hereinabove as well
as in U.S. Patent Nos. 4,349,353 and 4,731,332. Commercial
versions of the tests referred to in the latter patents are
25 available from MirOil Division of 0il Process Systems Inc.
{Allentown, PA). These references, including descriptions of
various test methods, are incorporated by reference to the
extent permitted. An o0il guality sensor to dispense and
disperse the additive composition te 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



of the oil. Furthernore, sensors can be used to continuously nonitor the
techni cal condition of the oil, e.g., according to polynerized 27 SEP 2008
triglyceri nt, pol ar content free fatty 20 acid | evel or peroxide

| evel . Varﬁg’tsjossﬁ)%gé s to measure oil quality are disclosedh |C|T"f$9é’°§’r5§i cle by
C Gertz, et al., in the European J. Lipid Sci. Technol. cited hereinabove
as well as in U S. Patent Nos. 4, 349'2 353 and 4, 731, 332. Conmerci al

ver si oHEORIethea ke se®at bf enpadht 50 AVERE Hangeropst SRlateesrizy Afithml e
fromMJG 1, Pivision of Ol Process Systens Inc. (A lentown, PA) These
references, 1ncluding descriptions of various test nethods, are
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anti oxj dant food acid or additive 5 should be used in hot cooking oil,
e.g., i ret aﬁ’d%leB{}FlZS@Pt nore m‘%l%rﬁ?oﬁtﬁ%v%aﬁbéﬁka 5F 2 stl [
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nore preferably about 315F to about 360F. I'f the oil 1s not sufficiently

hot, tdte aquecms wagosicompaschhosi thatto s 1ﬁotcdﬂ|0d: zemetght tbhelsotgeom of

he f he, f f Pti h j
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and/ orqi fiddiusi o of thbe water iimt %eaqaqauaugorr@@ﬁ bb9Riand dds its
consti tuent, |ngred|ents into the cooking oil. Generally, 15 cooking oils are
triglyedstddsient e ingrpdigntey i findet | die  cooking oil. Generally,

15 coocking 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 cooking oils include vegetable derived,
animal derived, and marine source derived fats and fatty oils

20 that are liquids at the particular temperature that 1is
necessary for the desired cooking effect. Examples of
vegetable o©il include cancla o0il, coconut oil, comgerm oil,
cotton seed oil, olive oil, palm oil, peanut oil, rapeseed oil,
safflower oil, sesame seed o0il, soy bean o0il, 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 agueous 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 a "froth" or



product of glycerol with three nolecules of saturated, wunsaturated, or a
m x of saturated and unsaturated carboxylic acids. Preferably, thgc3upk;
oils incl u%a&g&%@l e derived, animal derived, and nmarine source derive
fats and fatty oil's 20 that are liquids at the particul ar tREHEA0MBE t hat
is necessary for the desired cooking effect. Exanples of vegetable oil

i nclude canola oil, coconut oil, co moil, cotton seed oil, olive oil,
pal m oPPileaneffeft , waapebeedverll , busabhderdrabille, spdsderddad ofi Ithssoy

bean oi fl r oil o m Xt S . Exa s _af; ani pal i ved
oi | i 2%+%de%q1qar§ anlgbjf al Cow]i'e. g. ?Egee#%]ﬁgscﬁié%uﬁgt @%Sgﬁﬁg ol a‘ﬂ_g%
i ncl udesokiafy oiXtdremofalddie: velget abkEader iofed;hanoihl vdéngved,squekzarari ne

source derjved fats. EXAMPLE 30 A test of the present inventjon was
conduclf‘%rb‘;}ren LXRAF c FPER Yadifebt e c%f‘rp%@?t ity ot HFRYEDD . Jel@NtiCoxd dant

vas;  SPEayas, | o Roducisgd ©0okingnald: that had degr adeghd 0 dhe spppint of
havi ng an undesirabl e odor. | medi ately upon contact of the conposition
spray ®ddneitde dratedkingrdetsa "Rfbeh" toe 21T foadeapRUSUIAG BG3YNS A0

PCT/ USCQBI 09085 32 bai | i.ng gffect vvag observedl but _undesirabl.e splattering
of theCOHBT i PUAF dPRGY LEEETY. PHRE Lonp6Hl t1On  RAESRABEN FSPRE - cooki ng oi |
from abameod el swir free igfuddietdi Ibdishpplaedqueezapdiidnitieife sprayusdevi ce
of the type illustrated in Figure 9, 5 thereby introducing _the conposition
in t helHRHTDES snBPrely afBPERCARP &Y eBX HEBALBYs Lhaf e e 1gifle ke
qliioescgggkirweoifpoki ng odor previously present was no |onger noticeable.
The conposition continued to be applied at approximtely 6 hour intervals,
t her eby appr eci abdyliexts epdiongcthéonsef dindliddngf thsea6hcaebkiomdsoidnd

Vo ous PUBLLSRLLOTS el g LesgRiel LoROriesad. Lisibalenty, e of (ed
as weld4ha@scbheedegument sheskt @fiHIN dat@e@ UL Catellansa &I enkN IR Atted
herel ncibtyed in these publications are incorporated herein by

15 reference to the extent permitted.

Furthermore, any range of numbers recited in the
specification or paragraphs hereinafter describing various
aspects of the inventicn, 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
numpber falling within such range, including any subset of
numpers or ranges subsumed within any range so recited. The
term "about"™ when used as a modifier for, or in conjunction

25 with, a variable, 1s 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, arnounts, 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



15 reference to the extent permtted. Furthernore, any range of nunbers
recited in the specification or paragraphs hereinafter describing g3r§feusng
aspects of wldhB,sshygnti on, such as that representing a particul ar set of
properties, units of measure, conditions, 20 physical stat&&THS0H8¥8ENt ages,
is intended to literally incorporate expressly herein by reference or

ot herwi se, any nunber faIIing)Mtrﬂr?%uch range, 1including any subset of
nunberReBFORIANRS s @sunkew tHih ah§rr angey e r e&icoss Tﬁg t atgsbut
when usgg,as. @, p@difier for, or in conjunction 25 with, a variable, is

i ntended to convey that the nunbers and ranges disclosed herein are

fl exi bl e and t haAl{pheesh cehef inhent peeskareinveasi ey dasoydbsid [Widd i n t he
art usin t emperat ures, .concentratins, .anmounts,. contents, carho nunbers,
proper T e ¥ifch &S pB?FHFBT@ere,H%sOLﬂ%frf@etsdr eé?c 3b° diSneber U R?%é’,c’d;m k
demsi tyhatet Crhekbal afifo@uUhshee ofhrkhe mépape orildiddarantvd rogra simegl e
value, will achieve the desired result, nanely, provide an additive and the
abi | i t§r¥ncinlas vand tanp reatians | af oftder @©e$%€ov@vﬁﬁél§Pabi | fEy i@nd 2 2
SEP 20 /1082 9 2 f [ or. frying
foods a ereﬁ\qg’vrget?egg ?’é%rlm‘g% #?gg&g\l ?ﬁgagﬁmﬁ%?qu%\r/ﬁ%?%%g aé%{;ﬁlghg%gbggn
descrinmstk wi ttho  r efher endé luetpattiveul aemeodibgdenent s, andl i sthat be avhdear st ood

5 that these enbodinents are nmerely illustrative of th rinciples and
Sopl | AT HETI T hegY o Gt GF e | BAE PR L] Se R Ibr 28 BBy R atood
that naerausoaogi fteat beRseNBY 1R¢ent®df £ HBEihkhUsh atieveuffRed ments and
that other arrangenents may be devised wi thout departing fromthé spirit 10
and scUpe @ivareiqr ezenthé mepended aslalets ned by the sunmary of the
[ nventh%bsoerfﬁ ﬁ . ms. | NDUSTRI AL APPLI CABI LI TY The present
i nvention 1's useful Tn cooking foods, particularly frying foods.

The present invention dis wuseful in cooking foods,

particularly frying foods.
15



15 2 2 SEP 2006 24 CLAIMS 1. A process for stabilizing hot cooking oi
conprising periodically introducing into said hot cooking oil a gqﬁpqm%tlon
conprising water and a mi xture of antioxidants, wherein: (A saz m xture
conprises (1) at |east one dual-function additive exhibiting both
antioxidant and emulsifier properties and (2) at |east one herbal extract;
and (B) provided said conposition doe® not i nclude a particul ate m neral
carrier; said process for stabilizing hot oil for cooking. 2. The process

of claim!l wherein said dual-function additive is selected fromthe group
consi sth§IM# ascorbyl palnmitate, citric acid, fatty acid esters of

glycerol; sodiumlactate, potassiumlactate, calciumlactate, sodium
tartrate, potassiumtartrate, sodiumcitrate, calciumcitrate, potassium
citratel. sodmpnmphdbphdﬁﬁﬁnpra@shugDﬂh@mpﬁangpmﬁdhmﬂumuﬂphdsghuoaﬁthWDnium
phosphat e, gFeS|q gho§ante | ecith %yreé Rher of . g. Thf
process of ci° O e % %’BFS“‘QE‘SIP% er(S’H aﬁ%‘?‘ 1§ OLYHOX ANt VRPN £ om
the group canshBkirdompridcs ( Medtil€ast srRSRARfuycticl RIIARR cxBid@thg HHEH hdtioxidghthger ,
pepperm nt, purslane ilberry, mlk thistle, grape seed, green_tea,
maritime pi r@dagipulsficr prmwerties\aadt(2) 4t leasie opg ée@gls egfact| (D) proxided f2idaj d at
| east one h t meric
and T osenary B o R G e PR ot PRt M
conpri ses a(ﬂbﬁecoqhngble or water- dlsperS|bIe enmul sifier. 6. The process

of cl ai erein erat ure 0_about
2008, 7 Thel o Bbtes SEelafes MRl ARt Raivb e SR BPmLah &5
conposi ti on dofisigtingdofeREdrball ;iacﬁdltaté adiic sarlh falyaicid deera aLgQLE ol eoNanamnitate,s not

explosively transfornmed into stean1 8. TherProcess of claiml wherein said
peri odi c i ntROHEHEM BAafes calsium lagtate spitivm SrtrpteqBeiasshin yfrpteq sedipmyoifaet . o

The process Qfcih &lifad %ﬁi’sﬁlnﬁ' GRdiél E(ﬁl:ﬁ;m ' &O%a%t&%sglﬁ&n})ﬁ&%hﬁé Obficium

consisting of polynerized triglycerides content, ‘polar conpounds content,
free fatty a&noabha@v@mmonplmmasnl@w mhesutrash@ph@d,dccléwdambhtxturesm)erefme
process, of aim.| ein |d cQ nt.roduc te or in an
anount,” or it pﬁoceéorfre%%lﬁloln ﬁre"{ o?%eearda ' h@?bal X trac? i Sg%agearféj a@egﬁougf sai d
oil. 22 SEI%oaﬁ&ﬁqg a5 tutherid, h@smages&gmfo chgd, rpaficwWiagicet, peppérthifp FRBRINE,I on s

i ntroduced usj ng an_autonate
bilberry, milk thistle, grape seed, green tea, maritime pine and St. John's wort.
4. The process of claim 3 wherein said at least one herbal extract is selected from the group
consisting of turmeric and rosemary.
5. The process of claim 1 wherein said composition further comprises a water-soluble or

water-dispersible emulsifier.

6. The process of claim | wherein the temperature of said hot oil is about 225°F to about
400°F.
7. The process of claim I wherein in the introduction of said composition is at a controlled

rate such that the aqueous component is not explosively transformed into steam.

8. The process of claim 1 wherein said periodic introduction is correlated with at least one
oil quality test.

9. The process of claim 8 wherein said test is selected from the group consisting of
polymerized triglycerides content, polar compounds content, free fatty acid level,
peroxide level, taste, odor and color.

10.  The process of claim 1 wherein said composition is introduced at a rate or in an amount,

or both, corresponding to the rate or extent of degradation of said oil.



system 12. The process of claim7 wherein said conposition is introduced in
a formselected from the group consisting of a fine stream a ?ﬁp ﬂ]{}t{og’
smal | diameter liquid droplets, an aerated stream and aerated ﬁ

di aneter droplets. 13. The process of claim 12 wherein aeration is
acconplished by incorporation of air of_an inert gas. 14. The process of
claim 13 wherein said conposition is ifitroduced, relative to the top

surface of said hot oiI fromat |east one of the follow ng: above; below

and aboyg a 1 Qi € essd 5 inhan&iagn Ca‘ﬁE}R% A4 1 on
is int roducgﬁ1 P 1?oévalglal dw?%rgﬁl %Erf%fé‘é'gl’a{f‘ Si.sl d%%ot ol Paﬁ%%&ug t | east
one i nj ecti ogystomi f| ce. 16. The process of claim 15 wherein said conposition

is introduc from above. t op. surface f sai ot .0i hro | east
one or i 11co [ ROMRAT £ d iR B4 csBpofn ¥ inagedThg an S488REbare T on.
17. The proc#is grapCansisingz bOa Findisthed, MWABsteh Tod ahflllr HeQENOliGuie FHIES,em a
hand held contajner capable of delivering a liquid streamor spray. 18. The

process of cdcted streaysad aprated small diametes drapldsnt ai ner conpri ses a squeeze
bottle 14 ncldi f9.a0 oPLialh G9 »Lﬁb?elﬁaﬁrgﬂﬁdep%c@olh IHAEE b5 AR} onSH &Yor ah- The

process of claim 16 erein salrd con al ner”conprises a punp or
trigger nechemgsmin conbination with a f| ne or| f| ce or spray nozzle. 20.
The procgess f claim n sai.d ter ntrati on of

i mer ai Lot hiePReeor B 55 SuRREN P PR o RS e R o Koo'
non-ioni c. 2521rfa331@f RAPESR I, HonCatata®t onebREEFAIoSahE SOVBOSIISW OdhdGBERS arRles up
to about 5 wt.% enmulsifier. 23. The process of claim5 wherein said

conposition l@@ﬂﬁﬁri ses about 0.0001 w.%to about 5 wt.%emulsifier.
15.  The process of claim 14 wherein said composition is introduced from below said top

surface of said hot oil through at least one injection orifice.

16.  The process of claim 15 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.

17.  The process according to claim 16 wherein said reservoir comprises a hand held
container capable of delivering a liquid stream or spray.

18.  The process of claim 17 wherein said hand held container comprises a squeeze bottle
including an orifice for producing a liquid stream or spray.

19.  The process of claim 16 wherein said hand held container comprises a pump or trigger
mechanism in combination with a fine orifice or spray nozzle.

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

21.  The process of claim 5 wherein said emulsifier is non-ionic.

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

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

5 wt.% emulsifier.



