NP2218PCT Description [Title of Invention] Oxidized and partially
hydrogenated oil or fat [Technical Field] [0001] The present
invention relates to an oxidi zed and partially hydrogenated oil or
fat, nore particularly an oil or fat conposition having very | aw2218PCT
trans-fatty acid content while having hydrogenated arona and
hydrogenated fl avor as conventi onaDesriptiomr fat conpositions, and the
above-nentioned oil or fat suitable as raw oil or fat for food
products therewith. [Background Art] [0002] A partially
hydrogenated oil or fat produced by partially hydrogenating an edible
vegefgﬂbéfbﬁwnwmﬂfat has better heat resistance and oxidation
stability than liquid salad oi] and has been conventionally used as

c ook Piflignd andariipliydidragspated pidar 8 cken, fried potato, doughnut and
the like. The partially hydrogenated oil or fat has plasticity so
that it can be also used to produce plastic oil or fat conpositions
such_as, mar.gar,i.ne and shortening, and oiled food products such as
foan{ﬁﬁmgf@%ﬁﬂg ter enulsion |ike whi pped cream [0003] A
partgghaz hydrogenated oil or fat derived from edi bl e vegetabl e oi

or f s unique aroma and flavor referred to as hydrogenated aronma
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oil or fat contains up to sone dozen % of trans-fatty acids which are

pr odueRegdhdiddigorh end i ¥lirogeatki R of &l @ltionhll oih@sfab&silpdsitions taad the
that, in aninmals including human beings, intake of a |arge anmount of
t r ansbdvatrhantiaaedsil bofat auitabhgaspewi cdldorifalyfor favdpredetsaheadwitavel s of

total blood cholesterol and |l owdensity |ipoprotein chol esterol,

| eading to obesity, ischem c cardiac disease and the |like. Therefore,
i ncreasi ng nunber of countries place mandatory | abeling as

t r an@Bdchgoyndditdls f or food products containing trans-fatty acids
above a certain level. Recognizing this world-wide trend, also in
Japal002here is a tendency to reduce trans- fatty acids in food
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hydr ogenat or fat u Its pero ue reaches 0.04 t

(Pat ﬁﬂin—%ﬁék‘&’ﬁﬁfsio%)likelﬁﬂ%ﬁ%&eéfﬂex am ned Patent Application
Publ i cati on No. 2010- 99037 proposes an oil or fat conposition
cont@poing a pal mfractionated soft oil and a palmfractionated hard
oil in a certain ratio (Patent docunent 2). Japanese Unexam ned

Pat ent App pardhilphydtudracaitdiber hode2ed fibibddile propaisesil ar frhhts adijye
hydr ogenated oil or fat characterized by containing 0.1 ppmor nore
of Sroma add fladdrrefetred betdiyyiir@eenated deoene lydcbganated Flaver. $ath unique aroma and
conposition containing the sane. [Ctation ListLg{Patent docunent s]

[ 000Fjvof Reftmiliar topeapinthraigh Yepd aaisken devchnihand thatibnt Application
Publ i cati on No. 2009- 89684 [ Pat ent docunent 2] Japanese Unexam ned
Pat €P04ppl i cati on Publication No.2010-99037 [ Patent docunent 3]

Japanese Unexam ned Patent Application Publigation . 2011-115149
[ Di scl osurldegartiafly dydsogapatpdpibgr g‘ﬁée‘ﬂ‘é?dtfg’r? @glgiev‘@@efﬁ lepfeor; #ﬁ’ifé’ﬁfai“ﬁdljp to

0008 wever,  the above-nentjoned technol.ogj,e annot . provi.de
[ solne ozen % of trans-fatty ac?ds w 1cf1 are pro uceQ IAurm Jche%‘xy(cirogenatl i réaction. It has

been reported that, in animals including human beings, intake of a large amount of trans-fatty acids

for a long period may cause elevated levels of total blood cholesterol and low-density lipoprotein
1



[ 0014] The total content of linoleic acid and alinol enie acid
on the basis of total constituent fatty acid content of the
above-nentioned partially hydrogenated oil or fat is preferably 10

W . Yeldledt@BE lead@1b bbesity, ischehtie caddii¢elistasit dndnieslliled. [Therefdratintrsasing number
preferably edible vegetable oil or fat containing 10 wt.% or nore of
a- | i obteamiriesgidcd nemdhtoey habslirg aftranstfaty sddssfor fosd produatstopntadiinlg trans-fatty

content. [0016] The present invention also provides an oil or
fat eddpawmiveiacartgiont el rRevggnihingdhic weorldenide inead] absoiidifard, therk ipatendandnto
hydrogenated oil or fat. [0017] The above-nentioned oil or fat

conpussiued gansp fadtyercidsliy feasimradyess.0. 01 to 10 wt. % of the
above- nenti oned oxi di zed and partially hydrogenated oil or fat.
[ 001H)005] The present invention al so provides a food product
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havi {%O roxi de value from8 to 350 neqg/ kg, conprising the step of
parttal hydrogenating an oil or fat until C18:2 trans-isoner

content onpthgerRe8b@iin §iPbAfat CARSIsk il idedlyioRRAted &RRICMY HabRE h&RIced
10 to 60 wt.% and the step of oxidizing the o6il or fat until peroxide

val ugyi@rehBansBfatt) adidd), IAPAHekOUnbRRRAdd Patent Applib&icAIRILETARIA NG P809-39684
met hod preferably conprises the step of partially hydrogenating an

oi | propbsat atiBiliok fALLBmPositiem Sentsiaigr1 0B ® BT awbil bl éat hasiusedby mitdhl
constituent fatty acid content reaches 10 to 60 wt. % and the step of
oxi doxdidizmgtpaetiallysuliyidaogenptad bilalr Ifat untititopgrrodtiedaloe reachesf(a®4 torit (Platent

per oxi de val ue reaches 8 to 350 neq/ kg. [0022] In the
abovéscumeni bnégpansese Rbxamined PatenbApplidation Poblivation Nee2 046983 reroppess ed oil
partially hydrogenated oil or fat at a tenperature of 50 to 200 C.

[ 002@]fat compositipReonigining ¢ prlrefitctionated soft eil end e palna fractipnpted daedwikingci d
on the basis of total constituent fatty acid content of the .
aboveTiaEELie Raten dpeymentyd) Hppnsse Hasxuniaed PaientApplication Rapdealny 10

wt . % _ or e, above- doil o '

pr

ieflé?-%i%i §TEune %gozn%asﬁq wi@}%ﬁr&g@nﬁ@é s %W@%féﬁi %Yf %%A}E@%Oc}f ppm or
cont B D1 nd SO0BIA Ter e fieiseng el pEOLAt [T e onfitil the same

Trans-fatty acid content in a conventional oil or fat conposition
containing partially hydrogenated oil or fat is typically about 10 to
50wt C?/Patia_nbﬁisﬂm di zed and partially hydrogenated oil or fat of the
present 1 nvention has rich hydrogenated aroma and flavor, and is
supgph@ht ddeuRh] St ence of hydrogenated aroma. The oil or fat
conposition containing a small anobunt of such oxidized and partially
hydrrg ated oil or fat has hydrogenated aronma and hydrogenat ed
flavor at the same | evel as conventional ones, although it has

t r anPatedt dogumentdl |Japiness Uhewaiinéd Rdtert ippaioiticarmaiblicatis. Nd-200p-89asduct s
prepared with the oil or fat conposition of the present invention

hav P atentrddeysient] Tapadsal newandanc Patelrt dgpphiadtmd FublivaionaVe. 2oUEPOG3Hey
have very low trans-fatty acid content. {Descri ption of Enbodi nent s]
[ 002Bjtent documenied] d aprak sl nexaminerbRaiénteéypplioftionfabpeaimarivo. 2hMeht51 4%

will be described in detail. It is essential to control both of t18:2
content and peroxi de val ue of. the oxidized and partially hydrogenated
oil or fat of the present invention within certain ranges. During

hy dlBésslosuiedh Invweationlon, a doubl e bond in an unsaturated fatty acid is

i sonerized fromcjs-for o trans-for resulting in the formati on of
[Probizems to be resoived by the }nventlon? m g

[0008]

However, the above-mentioned technologies cannot provide satisfactory level of
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[ 0033] The step of partially hydrogenating oil or fat and the
step of oxidizing the oil or fat are carried out in any order.
Preferably, at first the oil or fat is partially hydrogenated until
C18: Rydrogamtddseoma, iaratienss favor hed thaisipsrsatencatElercionsteed frentevélaprhgnt of an
acid content reaches 10 to 60 w.% and then the resultant partially
hydr ofi@n &t edmpoditian hdvahg & sranscfatty zeid content regecedxo dsimiddrievel tosatedwilg whie
350 nmeqg/ kg. Thus, the above-nentioned oxidized and partially )
hydr bgenghedtoginatadrardmae and flpyafcompbiaplegp epaveationn) opes; endifurthermore having
hydrogenating an oil_ or fat, and oxidizing the resultant hydrogenated
oi | persistence qivesipalet lexel of hvghesemedhtredaoi | or fat nay be subjected to
purification process such as decol orization treatnent and

deodt909hti on treatnent in accordance with an established method

before the oxidati treatnent.,. [0034] . ~Any oil or.fat may be
Used as. r aAREPICCeT e provg TorRaliaR 19 PHHAdS i B 1SRRI B o

f d, i h i . he L
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| il .. Khe. .adi i ,
v 9eh bl g TS APPSR LR AGREL 0L 8ol 6 b i,

rape wWodil or SPHR oil, corn oil, palmoil and the |ike. [0035]

If the raw oIl or fat contains preferably 10 wt. % or nore, further
prefgjoab] y 40 wt.%or nore, and nore preferably 50 wt. % or nore of
ct-lrnolenic acid on the basis of constituent fatty acid content,
hydr ogenat ggothéQiBecaBftHRypAsseaEinaéRidnlis RMROViaE fdddepro@sl doandiniax tidi zed
and partially hydrogenated oil or fat are enhanced. The oil or fat
conpgisiveindntioned il bi fag corhpositkordariefdod prbdpets havdhg Yydrpderatreirated and flaar
fat of the present invention also has better hydrogenated arona.

Al t hproghcedfyrmsiriggheebespenerdtionad bil odé&fticomgosipger |init of a-1inolenic
acid content on the basis of total constituent fatty acid content of
the raw oil or fat, a-linolenic acid content in conmon edible oil or
fat is typically no more than 70 wt. % [0036] The raw oi |l or
fat Predlendpbyselsed By He ipygdieel oi |, perilla oil (Japanese shiso oil)
or walnut oil having high a-linolenic acid content. Particularly, it
is dé¥ltlabl e that the raw oil or fat contains one or two of I|inseed

1200 PEIL LRk 85455, LOBN RN ByRON B TR0 Bl gt
nbi nat i f f th - i il
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y rggggg%@gr&h h fqgfeﬂétem&ecoﬁ{ﬁ%&q@éoh%énﬂgnﬁ pﬁﬁﬁll&@?dx%%&x{%&i &][ or fat,

hydr o n reaction. For exanple, to edible vegetable oil or

as Iy Relof @smhRlamoufit HAHE Bx1iRd ah®@ phktidliyhydogQmatddhsl drapi¢ Bhy phiasd s,

of nickel catalyst to conduct the hydrogenation reaction at 120 to
220 frodudioHden ol of fat tOmPositibPhaihg hydio ggaied PERES bifEflaiod @38 bimilar fashion
In order to obtain the oil or fat conmposition with rich hydrogenated
ar onga,cohveatibyad ongewhilé having aedduoed iranspiaef ecidobytentaediuced. The prasnhmpveriien
above-nentioned raw oil or fat having high a-linolenic acid content,

f or Eweded & axidieed sl potialiehwivogtnticdnd dr datihadingd O tai60 kel% 0B €AY st
(addition amount of the catalyst is 0.05 to 0.3wt.%of), reaction

t enpeanatisaneer gontemoon the ags of toka) deresgisgrenp fasty gaidecoatenpamghhavingpeponygigvalue
More preferably, the hydrogenation reaction is carried out using 0.1

to OTanS.tos 8 meadse. Tlae OIS 2yranp-dseaer sefems|ty sollechive terpdpnfaltypcids r eady

used one or_nore times for, hydrogenation reaction or produc )

S0650TETRRRANg? all eaaksyarasATie hepgehngaeek A6 G4 ryioBome g 3 gk C 152

' eacctlsl_ggmglg w gnr t telfagagiaﬁty h%;g% gtelf(1)atgciL ((;)i?of:sl %gish%gfyggf Qsix?gr gasssc g(gamz"iatggr(*;c)lj')l(ljy:.L Thg
C18:2 trans-isomer may be referred to as t18:2.

[0012]



The processed food products can be produced with a routine nethod

wi thout the need of materials to be used and special conditions, as

|l ong as the oiled food product produced with the oil or fat

conposi t i oThefatiolts weightesTithd OV&Dtia@HisometiSatdent t[®CIR]1 trans-isomeFleentent on the
present invention also provides food products prepared using the oi

or f dhsicofptud cénstrueaf fatthecids ésthetoxidixedniattiaily hjie gpnapdisguefembly between 0.3
products include cooked food products obtai ned by cooking, such as
deepafd 1 8dTheoCHR: ] tyas-sonice defew dal solbastive teemfokfaity pOidS8¢rresponding to all peaks
Speci fic exanples of the cooked food products include su-age, )

kar aaprgering betwees a pedtoefifel §:@ sis-ifemerdinfl ggek p5GEH ! e§§~1ﬁ¢m@‘dwhg¢ﬂ iR partialhy
fried potato), tenpura, doughnut, fried noodle, rice crackers, cubic

ri cehydraggated oilbprdatnsing sasichrquartagraplyp kicesinatisr,dhe €1 &1 tRgs-irorit gy be
corn puffs, popcorn, potato chips, nuts, buttered peanuts, snacks and
the FtRed tpaoshyl. The cooked food products can be produced
(cool&gﬂé using a routine nethod without the need of naterials to be
used ]speci al conditions, except the oil or fat conposition of the

Lo, AR PR AUt
Che. P ERRRIG Iy o Rl oot CR Tt 6RikiRR lchellant palIEF O

eval Yadh Sthalll opxdrdhized and partially hydrogenated oil or fat)

Two oxi dized and partially hydrogenated oil or fat having t18:2

cont gii4pf 37.0 wt. % and 28. 8wt . % respectively were changed in

peroxi de value, and their effect on hydrogenated aroma was exam ned.

| . Prepar alhetatad bountdifiipdledonatid and d-dihbl¢nisyadidagethabeds of fotab torfsatuent fatty
700 g of linseed oil containing 55.3wm.%of a-linolenic acid on the
basi scidtomtensif iltebove-hamtignakpattiadbynityeindgeq atad ufl ac faiieprefiyablg 1 Owit. % or less.
M LLS, INC. ) was partially hydrogenated for 220 m nutes under the
condi®ildh shown in Table 1. This partial hydrogenation treatnment was
repeated several tines until a required anmount of the partially

hydr ogenat B above-grentigred gibpriiatis paglersblyrgiiblg vegetahile oib pr fahcomngpiapgi 19gvt-%
t he above-nentioned linseed oil with soybean oil containing 7.2 w.%
of a%l eS| ok §rlnoeni¢iacis op e bastsiof teal opsaient fatht aqideerfeici d cont ent

(pr 06&5;% nane: Daizu Sirasaneyu (Soybean refined oil), J-OL MLLS,

I NC. Ithe ratio by weight of 3:7 was partially hydrogenated for

100 m nut under. the condition. .shown.in.Table 1. This.part, al

nydr ogenat IS PEBLENEHER L maRSs L a0e! Bnfosice Bl RRE S gui 1 e
anmount  of t (L k- 3 J r t yielded. Total anount
of |£Iﬁ) (\)/?-ér%egﬂg%ﬁoxl&g«!:# %@a%@%%@%nﬁk{l ﬁg F fg‘g('ul tant partially

hydr@g ated oil or fat is shown in Table 2. [0057] 250 g of

t he above-nenti oned partially hydrogenated oil or fat was placed in a

500 niL st &yl B8 ve-fHeRBOndACAKE fat M@@%t%ﬁ%réf?ﬁﬂly&%&%ﬁ 0.01 & 10 Reddvfdthe

105 C. The resultant oil or fat was forcCibly oxidized with stirring
at  23vé-RinasEbdSEidLaDard partidllythyidiezeRhted o1l of &t at 0.8 L/ nminute until

t he peroxi de val ue reached the value shown in Table 2. [0058] [Table
1] [Cat&l yst Product name 50650 (content of Nickel: 14 wt.%

manuf actured by Sakai Chem cal Industry Co., LTD.) Addition anmpbunt of
t he cat al yRie plest%mRaaiohiatvo grevider @food r&0Cdriyainiog élre ghoessnagoned oil or
0.05MPa Stirring rate 700rpm . [ 0059] The fatty acid
conpesiammsit@nal ysi s was conducted for each resultant oxidized and
partially hydrogenated oil or fat using the foll ow ng procedure.

Af t dP01%He oxi di zed and partially hydrogenated oil or fat was
converted to fatty acid nethyl ester by Boron Tritluoride-Methanol, .
met hod, t A&ePESest invgndior gipedspYides? iRa P&?ﬁ‘é&FW’é’&e%Vi“ﬁg&ﬁ% ve-mentioned oil or

chromat ography (GC) process. GC neasurenent condition is shown bel ow.
fat comiposition.

[0020]

The present invention also provides a method of producing an oxidized and partially
4



The resul tant GC chronmat ogram was conpared with Figure 5 in "Journal
of oleo science Vol.50, No.5 (2001), 339-352" (Non patent docunent

1), in which peaks in the GC chromatogram were identified as bel ow

Al | - hydrogerasddtof] @dhdsavirdeaC 182 aahdBomer casn ficimn0 toooqyedlk ondindiess of tajal
7, 13 to 27 and 30 to 33 in the Figure 5. C 18:1 trans-isoners

(t 18cdnstitfeat fajty aciddsnieat areldpong pegoxtide yeakiromBre 3$0 ney/Kg, comphiging the step
Fi gure 5. Cl8:2 trans-isoners (t18:2): fatty acids

cor r eSputidiynyydregepetikg aueiber &t 1dilt@l 827 trans-iseraerogiane o the[lpgis Df togal
Preparation and eval uation of the oil or fat conposjtion ) To .
pal nednstipenoiaty aeid senteniepchiea  t@y69 wi/mend e siep 67 oxidizing the vilros fatpyptil
J-OL MLLS, Inc.g was added the resultant oxidized and partially

hy dr Bejexide salugirgaches § @r359maa/kg. 9 to yield the oil or fat
conpositjon. [0062] 600 g of the above-nentioned oil or fat
conp on was placed in a pot and heated at 180 C for 30 m nutes.

Three specjal i.zed panelists eyal yated properties, of .th i r fat
conmost 1 ohe® SR R RbP Pr e B RPN hERisE oebfiafy byfbedting an
<Hyd r > 6. oSt ; i

St on SERE LR YRR SisoREL b BT e o018 BhATRet ol daid Eirfontrenches
aro d i : nardial oM i
S e e i A g A
" esUbirud o080 85 FRGNG, 2. [0063] 600 g of the o
above-nentioned oil or fat conposition was placed on a porcelain dish
and foeatpd at 180C and then three specialized panelists determ ned

t he persistence of hydrogenated aroma on heating. Eval uation

criterion Inshasbovelrhawsnedmathodgeit & [mtferabée fhehyttle aperanedicarcd partiall) :

| asting for nore than 8 hours. o: lasting for over 5 hours but |ess

t hanh®irégenated oll:or fast b tgmparaturverS0ttad008Ur s but | ess than 5 hours. x:

| asting for less than two hours. The result is shown in Table 2.

[ 0064P23ITabl e 2] Ol or fat conposition Persistence of hydrogenated

aroma X
The total content of linoleic acid and a-linolenic acid on the basis of total constituent fatty

acid content of the above-mentioned partially hydrogenated oil or fat is prefefably 10 wt.% or less.
[0024]

The above-mentioned oil or fat is preferably edible vegetable oil or fat containing 10 to 70
wt.% of o-linolenic acid on the basis of total constituent fatty acid content.
[Advantageous effects of the invention]

[0025]

Trans-fatty acid content in a conventional oil or fat composition containing partially
hydrogenated oil or fat is typically about 10 to 50wt.%. The oxidized and partially hydrogenated oil
or fat of the present invention has rich hydrogenated aroma and flavor, and is superior in persistence
of hydrogenated aroma. The oil or fat composition containing a small amount of such oxidized and
partially hydrogenated oil or fat has hydrogenated aroma and hydrogenated flavor at the same level
as conventional ones, although it has trans-fatty acid content lower than conventional ones. Food
products prepared with the oil or fat composition of the present invention have rich hydrogenated
aroma and hydrogenated flavor although they have very low trans-fatty acid content.

[Description of Embodiments]
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[0026]

Hereinafter, an embodiment of the present invention will be described in detail. It is
essential to control both of t18:2 content and peroxide value of the oxidized and partially
hydrogenated oil or fat of the present invention within certain ranges. During hydrogenation
reaction, a double bond in an unsaturated fatty acid is isomerized from cis-form to trans-form,
resulting in the formation of trans-fatty acid as a by-product. Furthermore a regioisomer in which
the position of a double bond has been changed is also formed as a by-product. Typically, partially
hydrogenated oil or fat contains cis-trans isomers or regioisomers of linoleic acid and oleic acid
from several wt.% to several dozen wt.%. It is essential for the oxidized and partially hydrogenated
oil or fat of the present invention to contain 10 wt.% or more of C18:2 trans-isomer on the total
constituent fatty acid content basis. The C18:2 trans-isomer content is preferably 12wt.% or more,
more preferably 30wt.% or more. An oxidized and partially hydrogenated oil or fat having C18:2
trans-isomer content less than 10wt.% does not have rich hydrogenated aroma.

[0027]

The C18:2 trans-isomer content on the basis of total constituent fatty acid content of the
oxidized and partially hydrogenated oil or fat is 60 wt.% or less, preferably50 wt.% or less, and
more preferably 45 wt.% or less. It may be difficult to produce the oxidized and partially
hydrogenated oil or fat containing more than 60wt.% of C18:2 trans-isomer.

[0028]

The ratio by weight of t18:2 content to t18:1 content on the basis of total constituent fatty
acids is preferably in the range from 0.3 to 1.8. An oil or fat composition containing the oxidized
and partially hydrogenated oil or fat with a ratio outside the range may give out unpleasant odor
caused by deterioration during heating (hereinafter, referred to as "deterioration odor").

[0029]

For the oxidized and partially hydrogenated oil or fat of the present invention, the lower
limit of peroxide value is 8 meq/kg, preferably 10 meq/kg, more preferably 20 meq/kg and most
preferably 30 meq/kg. If a certain amount of oxidized and partially hydrogenated oil or fat with
peroxide value less than 8 meq/kg is added to a base oil and heated, hydrogenated aroma may be
not strong and persistent sufficiently.

[0030]
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The upper limit of peroxide value is 350 meq/kg, preferably 300 meq/kg, more preferably
250meq/kg and particularly preferably 220 meqg/kg. When an oxidized and partially hydrogenated
oil or fat having peroxide value higher than 350 meg/kg is added to base oil and heated,

deterioration odor may occur.

[0031]

Peroxide value of oil or fat may be determined according to the method described in "The
JOCS Standard Methods for the Analysis of Fats, Oils and Related Materials, 2.5.2.1-1996, Japan
Oil chemists' Society".

[0032]
The oxidized and partially hydrogenated oil or fat described above may be prepared by the

producing method comprising the step of partially hydrogenating an oil or fat until C18:2
trans-isomer content on the basis of total constituent fatty acid content reaches 10 to 60 wt.% and
the step of oxidizing the oil or fat until peroxide value reaches 8§ to 350 meq/kg.

[0033]

The step of partially hydro geﬁating oil or fat and the step of oxidizing the oil or fat are
carried out in any order. Preferably, at first the oil or fat is partially hydrogenated until C18:2
trans-isomer content on the basis of total constituent fatty acid content reaches 10 to 60 wt.%, and
then the resultant partially hydrogenated oil or fat is oxidized until peroxide value reaches 8 to 350
meq/kg. Thus, the above-mentioned oxidized and partially hydrogenated oil or fat is preferably
prepared by partially hydrogenating an oil or fat, and oxidizing the resultant hydrogenated oil or fat.
The partially hydrogenated oil or fat may be subjected to purification process such as decolorization
treatment and deodorization treatment in accordance with an established method before the
oxidation treatment.

[0034]

Any oil or fat may be used as raw oil or fat for preparing the partially hydrogenated oil or
fat used in the present invention as long as it can be used as edible oil or fat, although the oil or fat
is preferably edible vegetable oil or fat. The examples of edible vegetable oil or fat include linseed
oil, walnut oil, perilla oil (Japanese shiso oil), rapeseed oil, soybean oil, corn oil, palm oil and the
like.

[0035]
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If the raw oil or fat contains preferably 10 wt.% or more, further preferably 40 wt.% or

more, and more preferably 50 wt.% or more of a-linolenic acid on the basis of constituent fatty acid
content, hydrogenated aroma and hydrogenated flavor of the resultant oxidized and partially
hydrogenated oil or fat are enhanced. The oil or fat composition containing the oxidized and
partially hydrogenated oil or fat of the 'present invention also has better hydrogenated aroma.
Although there is no specifically defined upper limit of a-linolenic acid content on the basis of total
constituent fatty acid content of the raw oil or fat, o-linolenic acid content in common edible oil or
fat is typically no more than 70 wt.%.

[0036]

The raw oil or fat preferably contains linseed oil, perilla oil (Japanese shiso oil) or walnut
oil having high o-linolenic acid content. Particulaﬂy, it is desirable that the raw oil or fat contains
one or two of linseed oil and perilla oil because they contain 50wt.% or more of a-linolenic acid.
[0037]

The raw oil or fat may be in combination of one or two or more of the above-mentioned
type of oil or fat. Also the raw oil or fat may be one resulting from transesteriﬁcation or
fractionation of the above-mentioned oil or fat and also may be a mixture thereof.

[0038]

The partially hydrogenated oil or fat may be produced using a routine method of
hydrogenation reaction. For example, to edible vegetable oil or fat as raw oil or fat, is added 0.01 to
0.3 wt.%, on the raw oil basis, of nickel catalyst to conduct the hydrogenation reaction at 120 to 220
°C and under 0.01 to 0.3 MPa of hydrogen pressure.

[0039]

In order to obtain the oil or fat composition with rich hydrogenated aroma, the
hydrogenation reaction is preferably carried out using the above-mentioned raw oil or fat having
high a-linolenic acid content, for example under selective conditions including: nickel catalyst
(addition amount of the catalyst is 0.05 to 0.3wt.% of), reaction temperature at 170 to 210 °C,
hydrogen pressure at 0.01 to 0.2 MPa. More preferably, the hydrogenation reaction is carried out
using 0.1 to 0.3wt.% of low- activity nickel catalyst (e.g. catalyst already used one or more times
for hydrogenation reaction or product name SO650 (manufactured by Sakai Chemical Industry Co.,

LTD.) with reaction temperature at 190 to 210 °C and hydrogen pressure at 0.01 to 0.1 MPa.
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[0040]

The total content of linoleic acid and a-linolenic acid in the partially hydrogenated oil or
fat after the hydrogenation is preferably 10 wt.% or less and more preferably 9 wt.% or less. There
is no specifically defined lower limit of the total content and may be 0 as shown in Example 28

described below. Deterioration odor can be inhibited by controlling the total content to the given

amount.

[0041]
The oxidation treatment may be carried out by heating the oil or fat typically at 50 to 200

°C, preferably 100 to 200 °C and more preferably 100 to 180 °C. Although it is not necessary to
send air to the reaction during heating, the oil or fat may be oxidized effectively in a short time until
a certain peroxide value reaches a certain level by sending air at a given flow rate (e.g. 0.2 to 1.0
L/min) with stirring at a given rate (e.g.50 to 350 rpm). The reduced duration of oxidation may
prevent emission of deterioration odor. Peroxide value of the partially hydrogenated oil or fat
(already purified) is usually zero before the oxidation treatment.

[0042]

The present invention also provides an oil or fat composition containing the
above-mentioned oxidized and partially hydrogenated oil or fat. An edible oil or fat to which the
oxidized and partially hydrogenated oil or fat is added (hereinafter referred to as "base 0il") may be
any oil or fat as long as it belongs to edible oil or fat. The examples of base oil include vegetable oil
or fat, such as palm oil, palm kemnel oil, coconut oil, corn oil, cottonseed oil, soybean oil, rapeseed
oil, rice oil, sunflower seed oil, safflower oil and cacao butter, and animal oil or fat such as lard.
Also processed oil or fat such as fractionated oil thereof (palm mid fraction from palm oil, palm
fractionated soft oil, palm fractionated hard oil, e.t.c) and transesterified oil, may be used as base oil.
Such edible oil or fat may be used alone or in combination of two or more of such types of oil.
[0043]

The oil or fat composition of the present invention may contain additives generally used for
edible oil or fat. Examples of the additives include antioxidants such as tocopherol, vitamin C
palmitate, lignan and oryzanol; emulsifiers such as lecitin, diglyceride, glycerin fatty acid ester,
sorbitan fatty acid ester, propylene glycol fatty acid ester, sucrose fatty acid ester and polyglycerol

fatty acid ester; antifoam agents such as silicone; flavor; physiological active substances such as
9



5159 1.99 012 [ C95 Wh5 CSC 5.45 TC5 CSC C5C Partially hydrogenat ed
oil or fat Content of linoleic acid O-linolenie acid (\t.% 9 E
(ugu) mug isonarmtto !lnhaffarni<ti t cq N Type of raw oil Content
of tgbdmphem.c acid (m% la Ifl O ri N Conposition Soy bean oil al

[0044]

The content of the oxidized and partially hydrogenated oil or fat is typically 0.01 to 10
wt.%, preferably 0.1 to 10wt.%, more preferably 0.1 to 5wt.% on the basis of total weight of the
composition. The oil or fat composition having the content within the above range has rich
hydrogenated aroma and hydrogenated flavor and is superior in persistence of hydrogenated aroma,
while having very low content of trans-fatty acids. In addition, the oil or fat composition has
reduced deterioration odor.

[0045]

Trans-fatty acid content of oil or fat can be measured by gas chromatography in according
to USA Oil Chemists Society official method (Celh-05). The content of all-trans-fatty acid of the
oxidized and hydrogenated oil according to the present invention is typically 40 to 68 wt.% and
particularly 45 to 65 wt.%. The content of all-trans-fatty acid of the oil or fat composition to which
the hydrogenation oil or fat is added within the above-mentioned range is typically 0.004 to 6.5
wt.% and particularly 0.05 to 3.3wt.%. These values are about 1/1,000 to 1/3 of the value for a
conventional oil or fat composition (containing between 10 to 50wt.% of trans-fatty acids) having a
similar level of hydrogenated aroma to the present invention.

[0046]

The oil or fat composition of the present invention may be suitably used to prepare oiled
food products, such as oil- in-water emulsions, foaming oil- in-water emulsions, water-in-oil
emulsions, plasticity oil or fat compositions, roux and chocolate; and food products cooked using
heat such as deep-fried foods and pan-fried foods.

[0047]

The present invention provides food products containing the oil or fat composition of the
present invention. Such food products include oiled food products produced with the oil or fat
composition of the present invention, such as oil- in-water emulsion, foaming oil- in-water
emulsions, water-in-oil emulsions, plastic oil or fat compositions, roux and chocolate; and
processed food products produced with these oiled food products.

[0048]

Among the food products of the present invention, the specific examples of oiled food
10
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2. Preparation and eval uation of the oil or fat conposition

The doekik! adh a0désh FRd foord, pail-fricdl tbydshwd gkt ed oil or fat was
added to palmfractionated soft oil (iodine value 67, manufactured by

.1-@OOSMI LLS, Inc.) at 1 w.%to obtain the oil or fat conposition.
The yielded oil or fat conposition was evaluated wth the sane
pr ocedur eSpsifshenamples dtbarpdaked foothmodwad inatuide su-ags Mata-ags, shitelii cioquettes,
Tabl e 3.
fried foods (such as fried chicken and fried potato), tempura, doughnut, fried noodle, rice crackers,

cubic rice crackers, biscuits, crackers, cookies, pretzels, corn chips, corn puffs, popcorn, potato
chips, nuts, buttered peanuts, snacks and the like.
[0054]

The cooked food products can be produced (cooked) using a routine method without the

need of materials to be used and special conditions, except the oil or fat composition of the present
11



[0070] [Table 3] Q| or fat conposition Persistence of hydr ogenat ed
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invention is used for cooking.
[Examples]
[0055]

Hereinafter, the present invention will be described in more detail based on Examples.

However, the present invention is not limited to the following examples.
[0056]
[Examples 1-16] (Preparation and evaluation of oxidized and partially hydrogenated oil or fat)

Two oxidized and partially hydrogenated oil or fat having t18:2 content of 37.0 wt.% and
28.8wt.% respectively were changed in peroxide value, and their effect on hydrogenated aroma was
examined.

1. Preparation of oxidized and partially hydrogenated oil or fat

700 g of linseed oil containing 55.3wt.% of a-linolenic acid on the basis of constituent fatty
acid content (manufactured by J-OIL MILLS, INC.) was partially hydrogenated for 220 minutes
under the condition shown in Table 1. This partial hydrogenation treatment was repeated several
times until a required amount of the partially hydrogenated oil or fat yielded. Also, 700 g of oil or
fat blending the above-mentioned linseed oil with soybean oil containing 7.2 wt.% of a-linolenic
acid on the basis of constituent fatty acid content (product name: Daizu Sirasameyu (Soybean
refined oil), J-OIL MILLS, INC.) at the ratio by weight of 3:7 was partially hydrogenated for 100
minutes under the condition shown in Table 1. This partial hydrogenation treatment was repeated
several times until a required amount of the partially hydrogenated oil or fat yielded. Total amount

of linoleic acid + o linolenic acid in the resultant partially hydrogenated oil or fat is shown in Table

2.

[0057]
250 g of the above-mentioned partially hydrogenated oil or fat was placed in a 500 mL

stainless-steel beaker, which was then soaked in oil bath at 105 °C. The resultant oil or fat was
forcibly oxidized with stirring at 250 rpm and sending air into the oil or fat at 0.8 L/minute until the
peroxide value reached the value shown in Table 2.

[0058]

[Table 1]

12
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Product name SO650 (content of Nickel: 14 wt.%,
Catalyst

manufactured by Sakai Chemical Industry Co., LTD.)
Addition amount of the catalyst 0.13%
Reaction temperature 200°C
Hydrogen pressure 0.05MPa
Stirring rate 700rpm
[0059]

The fatty acid composition analysis was conducted for each resultant oxidized and partially
hydrogenated oil or fat using the following procedure. After the oxidized and partially hydrogenated
oil or fat was converted to fatty acid methyl ester by Boron Trifluoride-Methanol method, the fatty
acid composition was analyzed using gas chromatography (GC) process. GC measurement

condition is shown below.

GC device Product name GC2010 (manufactured by Shimadzu Corporation)
Column SP-2560 (100m x 0.25mm x 0.2pm) (manufactured by Supelco)
Inlet temperature 250 °C

Carrier gas helium (29.1 ml/min)

Split ratio 25:1

Column temperature 180 °C for 55min — (8 °C / min) — 220 °C for 5 min.

Detector hydrogen flame ionization detector (260 °C)
[0060]

The resultant GC chromatogram was compared with Figure 5 in "Journal of oleo science
Vol.50, No.5 (2001), 339-352" (Non patent document 1), in which peaks in the GC chromatogram
were identified as below:

All-trans-fatty acids: fatty acids corresponding to peak numbers 1 to 7, 13 to 27 and 30 to

33 in the Figure 5.
13
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Figure 5.
C18:2 trans-isomers (t18:2): fatty acids corresponding to peak numbers 13 to 27 in the
Figure 5.
[0061]
2. Preparation and evaluation of the oil or fat composition
To palm fractionated soft oil having Iodine value 67 (manufactured by J-OIL MILLS, Inc.)

was added the resultant oxidized and partially hydrogenated oil or fat at 1 wt.%, to yield the oil or

fat composition.

[0062]

600 g of the above-mentioned oil or fat composition was placed in a pot and heated at 180
°C for 30 minutes. Three specialized panelists evaluated properties of the oil or fat compositions on
heating according to the following criterion.
<Hydrogenated aroma>

6: acute aroma

5: strong aroma

4: a little strong aroma

3: clear aroma

2: mild aroma

1: slight aroma

0: no aroma
<Deterioration odor>

6: no odor

5: slight odor

4: mild odor

3: clear odor

2: a little strong odor

1: strong odor

0: acute odor

The result is shown in Table 2.
14
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3 A: Content of base oil (palm fractionated oil (IV67, manufactured by J-OIL MILLS, INC.))
$%B: Content of oxidized and partially hydrogenated oil or fat

3¢ C: Content of all-trans-fatty acids
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[0065]

Table 2 indicates that when the oxidized and partially hydrogenated oil or fat having 27.0
to 38.0wt.% of t18:2 content has peroxide value within a certain range, the oil or fat composition to
which as little as 1 wt.% of such oxidized and partially hydrogenated oil or fat has been added
(containing 0.5 to 0.7wt.% of all-trans-fatty acids) may have comparable hydrogenated aroma to the
control composition (containing 28.7wt.% of all-trans-fatty acids). Therefore, according to the oil or
fat composition of the present invention, it is possible to allow the oil or fat composition to have
hydrogenated aroma as is the case for a conventional oil or fat composition, while reducing the
content of all-trans-fatty acid to 1/40 or less of the content in a conventional oil or fat composition.
[0066]

If using the oxidized and partially hydrogenated oil or fat with peroxide value 6 meqg/kg or
less, the resultant oil or fat composition, while deterioration odor is weak, has weak hydrogenated
aroma which is not lasting sufficiently. When peroxide value is increased to 350 meq/kg, while
hydrogenated aroma is strong, deterioration odor is also given off.

[0067]

The oil or fat composition having peroxide value preferably from 15 to 250 meq/kg and
more preferably from 30 to 250 meq/kg is the best one overall in that hydrogenated aroma on
heating is rich and long lasting sufficiently, and deterioration odor is weak. |
[0068]

[Examples 17-24](the content of C18:2 trans-isomer)

The oxidized and partially hydrogenated oil or fat having peroxide value in 170 meq/kg
was examined for effect of t18:2 content on hydrogenated aroma in the following procedure.
1. Preparation of the oxidized and partially hydrogenated oil or fat

The oxidized and partially hydrogenated oil or fat was produced with the same procedure
as described in Example 1 except 700 g of the above-mentioned linseed oil or perilla oil (containing
65.4wt.% of a-linolenic acid on the total constituent fatty acid content basis, manufactured by
OHTA OIL MILL CO., LTD.) was hydrogenated under the same condition as shown in Table 1 for
various reaction duration shown in Table 3, and then oxidized until peroxide value reached 170

meq/kg. Fatty acid composition of each resultant oil or fat is shown in Table 3.

[0069]
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2. Preparation and evaluation of the oil or fat composition

The resultant oxidized and partially hydrogenated oil or fat was added to palm fractionated
soft oil (iodine value 67, manufactured by J-OIL MILLS, Inc.) at 1 wt.% to obtain the oil or fat
composition. The yielded oil or fat composition was evaluated with the same procedure as shown in
Example 1. The evaluation result is shown in Table 3.
[0070]
[Table 3]
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3¢ A: Content of base oil (palm fractionated oil (IV67, manufactured by J-OIL MILLS, INC.))

$B: Content of oxidized and partially hydrogenated oil or fat

% C: Content of all-trans-fatty acids

[0071]

Table 3 indicates that the oil or fat composition prepared with the oxidized and partially
hydrogenated oil or fat having less than 10wt.% of t18:2 content in comparative example 3 has
weak hydrogenated aroma which poorly lasts. In contrast, the oil or fat compositions in Examples 6
and 17 to 24, which have 10wt.% or more of t18:2 content, have sufficiently rich hydrogenated
aroma, furthermore which lasts longer. To summarize these results and Examples 1 to 16, in order to
produce rich hydrogenated aroma and its better persistence, it is necessary for the oxidized and
partially hydrogenated oil or fat to combine high peroxide value from 8 to 350 meq/kg and t18:2
content at least 10 wt.%, preferably at least 12 wt.% and more preferably at least 30 wt.%.

[0072]

The oil or fat composition in comparative example 3 has very strong deterioration odor.
Then the oil or fat composition in Example 23 has mild deterioration odor. It is likely that cause of
such odor is related to high total content of linoleic acid and a-linolenic acid in the partially
hydrogenated oil or fat and the ratio by weight of t 18:2 to t 18:1 content on the basis of total
constituent fatty acids. Then in order to avoid deterioration odor produced, in the oil or fat
composition of the present invention prepared using the oxidized and partially hydrogenated oil or
fat with high t18:2 content , the total content of linoleic acid and a-linolenic acid of the partially
hydrogenated oil or fat is preferably controlled to 10 wt.% or less and more preferably 9 wt.% or
less. Furthermore the ratio by weight of t18:2 to t18:1 content on the basis of total constituent fatty

acids content of the oxidized and partially hydrogenated oil or fat is preferably controlled to 0.3 to

1.8.
[0073]
[Examples 25-31] (o-linolenic acid content in raw oil or fat)
The oxidized and partially hydrogenated oil or fat and the oil or fat compositions
containing the same according to the present invention were prepared using raw oils and fats having

a different a-linolenic acid content, and their physical properties on heating were evaluated.
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1 O O | 110 Ml JO Gdec "a Li b'59 E' S5 1.817 6017 Eli Ot It!
ti 8Lz ti 4,1rl 06 0.0 uonsoduso | 1101411.Pd Linseed oil Linseed
oil 85% Soybean oil 15% Linseed oil 70% Soybean oil 30% Linseed oil

iggﬁ; Sorbgamich of thObkidlzed aedpartially Bfo Sovtedail wifait 70% ; Linseed oi |

The oxidized and partially hydrogenated oils and fats were prepared using the same
procedure as Examples except the raw oil or fat to be used, hydrogenation reaction condition and
oxidative treatment were modified as shown in Table 4. Origins of the raw oil or fat used are as
follows.

Perilla oil: manufactured by OHTA OIL MILL CO., LTD.

Linseed oil: manufactured by J-OIL MILLS, INC.

High oleic safflower oil: product name J Ichiban-shibori safflower oil manufactured by
J-OIL MILLS, INC.

Soybean oil: product name Soybean refined oil, manufactured by J-OIL MILLS, INC.

Corn oil: product name J Corn oil, manufactured by J-OIL MILLS, INC.

Palm fractionated soft oil: Iodine value 67, manufactured by J-OIL MILLS, INC.

Rapeseed oil: product name J Canola oil, manufactured by J-OIL MILLS, INC.

Property of each oxidized and partially hydrogenated oil or fat is shown in Table 4.

[0074]
2. Preparation and evaluation of the oil or fat compositions

The resultant oxidized and partially hydrogenated oil or fat was added to palm fractionated
soft oil (iodine value 67, J-OIL MILLS, INC.) at 1 wt.% to obtain an oil or fat composition. The
above-mentioned oil or fat composition was evaluated with the same procedure as described in

Example 1. The result of the evaluation is shown in Table 4.

[0075]
[Table 4]
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3¢ A: Content of base oil (palm fractionated oil (IV67, manufactured by J-OIL MILLS, INC.))

$B: Content of oxidized and partially hydrogenated oil or fat

$C: Content of all-trans-fatty acids

[0076]

Table 4 indicates that in Comparative examples 4 to 6 using raw oils and fats having less
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exanples 4 and 6 The procedure of the evaluation tests i's shown

bel opMhseb®GIT Bhving high o-Bndledi a6l cBAEht Whd foRhuhel n@IPOSirhy il ofds cohaked
ina 3L fryer and heated at 180C for 10 hours. Meanwhile, 300 g of

f r ozgnwt.vi @dnpetofixdidodaicidd Al erbstly, tA-INOMORO: FrReAEN nROIGEIS wae sypelincin)
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one Inelisgeantdd aromagdi itd wansisténgel veasasbtafiedconmer ci al | y avai | abl e chi cken
thigh cut for kara-age with coating of conmercially avail abl e

kar al08@#&] batter m x (nmanufactured by N sshin Flower MIling Inc.)
were fried for 4 mnutes. [0080] Three specialized panelists
eval Zidieetd fonydgeodieerhfoed Prodagtsr of the deep-fried food products and its
persi stence accaor di n% to the follow ng. criterion. <Hydroge

d
flavor of despFied EWwdmsedichy Wergopaked ysinghe oy of faé%mpgsiﬁ‘grtg enml%l%%
4. [ittl t f | 3: [ f 2 i.ld fl av : i gh
(1 aus angh ovilyaten Sty ucisdpted dFEr B i Rer Uit B comgtor e sms IRy were
f ood d > o i f or th .8 h , : i
5 PPt i 2uBi R 6Ot onTgh ColpRle PRI b ind & s el Qe e Ble,

ing for less than two hours. The Result is shown

than 5 hours.. x: .|l asti
in f§81u§g%9Peft66%¥]°€‘fn1ba% € 5] Deep-fried food products Hydrogenated

flay bﬁ]’ersi stence of hydrogenated flavor Conparative exanple 4 3 x
Conpar at’i ve exanple 6 0 x Exanple 6 5 @Exanple 28 5

2.8 kg of each oil or fat composition was placed in a 3 L fryer and heated at 180 °C for 10
hours. Meanwhile, 300 g of frozen fried potato (manufactured by AJINOMOTO FROZEN FOODS
Co., Inc.) per fryer was fried in the fryer for 3 minutes and 30 seconds every one hour and, in
addition, 4 pieces of commercially available chicken thigh cut for kara-age with coating of
commercially available kara-age batter mix (manufactured by Nisshin Flower Milling Inc.) were
fried for 4 minutes.

[0080]

Three specialized panelists evaluated hydrogenated flavor of the deep-fried food products

and its persistence according to the following criterion.

<Hydrogenated flavor of deep-fried food products>
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[0082]

Table 5 indicates that the deep-fried food products cooked with the oil or fat composition

containing the partially hydrogenated oil or fat in Comparative example 4 or 6 had weak

hydrogenated flavor or, if that flavor was strong at all, it was not persistent. On the other hand, the
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The Result is shown in Table 7. [0089] [Table 7] Hydrogenated fl avor
of food products Bread Soup Conparative exanple 6 0 O Exanple 6 5 6

[ 0090] Table 7 indicates that both of bread and soup cooked

Wi t hgtdher @l o B prb@ict€ QIBRES WfifhQRe bl of BRBANARiforEecRiBe ¢ tAEdiIN&Y and

hydr ogenated flavor. On the other hand, bread and soup cooked with
the gérkiagh)fr(ﬁbg&l@f%%‘ﬂl 3t M iniHX afRp R @2 hh@E i hedohy tisagehadregerated N or.
[ 0091] [ Exanpl es 32-45] (Addition anmount of the oxidized and

par t Thése Yedays vegecabRtnoOivith e dvatyatidieesolt bf 6il of &t ceapmdisdrisishosn weTable 4.
prepared by addi ng the oxidized and partially hydrogenated oil or fat
preppoodd] i n Exanple 6 to each of various types of base oil listed in
Table 8 in various proportions. The resultant oil or fat conpositions
wer e4.evaksufar prbcedsed faddepreduritd ar procedure as described in Exanple 1.
The Result is shown in Table 8. [0092] [Table 8] Base oil Content of
Cont ent of Thd ¢xidigechand partigllyaesidaesenaied 94l opfas pespaieddn Examplefywastyssd to make
Content (W% oxidized and parti al I¥1 hydr ogenated oil or fat ii4

(wt . bepad agdayoygéo gvalaate thegrhydrogenated tlavor. For comparison, the same test was performed

using the partially hydrogenated oil or fat prepared in Comparative example 6.
[0084]
(1) Making bread
At first, materials of composition listed in Table 6 were placed in a commercially available

automatic home bread-baking machine to prepare dough.

[0085]
[Table 6]
Material Blending amount
Hard wheat flour 160g
Soft wheat flour 40g
Margarine 22g

10g (prepared by adding the oxidized and partially hydrogenated oil or
fat of Example 6 or Comparative example 6, the adding amount of

Oil or fat composition . N
which was 10 wt.% on the basis of total weight of the composition, to

palm fractionated soft oil)

Sugar l16g

Salt 3.2g

Milk 130mL
Dry yeast 2.4g

[0086]
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Deteriorati on odor Persistenc e of hydrogenat ed aroma Exanple 32
Pal m fractionated soft oil 99,99 0.01 0.007 3 6 a. Exanple 33 99.95
0.05 0.03 4 6 0o Exanple 34 99.9 0.1 0.07 5 6 0 Exanple 35 99.5 0.5

0.3 5 6 (cTh&eaumied&ugh3Pasl divided into 8 equal pieces and punched down, followed by
forming each of the pieces into a ball and then letting them stand for 15 minutes. Each piece of
dough was rolled out using a rolling pin and rolled up from one end for shaping before rising at 35
°C for 30 minutes. An appropriate amount of beaten egg was applied to the surface of those shaped
pieces of dough, which were then placed in an oven at 180 °C for 12 minutes to bake bread rolls.
[0087]

(2)Making soup

To commercially available powdered soup (product name: Onion Consomme, Knorr Foods
Co., Ltd.) was added the oil or fat composition prepared in (1) at 1 wt.% on weight of the powdered
soup basis, to which then hot water was added.

[0088]
Hydrogenated flavor of the prepared bread rolls and soup was evaluated by three

specialized panelists. The evaluation criterion is as follows.
<Hydrogenated flavor of bread and powdered soup>

6: acute flavor

5: strong flavor

4: a little strong flavor

3: clear flavor

2: mild flavor

1: slight flavor

0: no flavor

The Result is shown in Table 7.

[0089]
[Table 7]
Hydrogenated flavor of food products
Bread Soup
Comparative example 6 0 0
Example 6 5 6
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0.7 6 6 (c) Exanple 36 98 2 1.3 6 6 0 Exanple 37 955 3 6 5 (OP
Exanple 38 90 10 7 5 4 0 Exanple 39 85 15 10 4 0 (c) Exanple 40
Pal mfractionated soft oil 50%99 1 0.7 6

[0090]

Table 7 indicates that both of bread and soup cooked with the oil or fat composition in
comparable example 6 had no hydrogenated flavor. On the other hand, bread and soup cooked with
the oil or fat composition in Example 6 had rich hydrogenated flavor.

[0091]
[Examples 32-45] (Addition amount of the oxidized and partially hydrogenated oil or fat)

The oil or fat compositions were prepared by adding the oxidized and partially
hydrogenated oil or fat prepared in Example 6 to each of various types of base oil listed in Table 8
in various proportions. The resultant oil or fat compositions were evaluated with the similar

procedure as described in Example 1. The Result is shown in Table 8.

[0092]
[Table 8]
Base oil Content of Property on heating
oxidized and Content of all Persistenc
Hydroge
Content partially trans fatty acids Deteriorati eof
Type nated
(wt.%) hydrogenated oil (wt.%) on odor nydrogenat
aroma
or fat™ (wt.%) ed aroma
Example 32 99.99 0.01 0.007 3 6 AN
Example 33 99.95 0.05 0.03 4 6 o
Example 34 99.9 0.1 0.07 5 6 o}
Example 35 99.5 0.5 0.3 5 6 ©
Palm fractionated
Example 6 99 1 0.7 6 6 ©
soft oil
Example 36 98 2 1.3 6 6 ©
Example 37 95 5 3 6 5 ©
Example 38 90 10 7 5 4 ©
Example 39 85 15 10 4 0 ©)
Palm fractionated
Example 40 99 1 0.7 6 6 ©
soft oil 50% .

27




6 0 Exanpl e 41 Soybean oi | 0.7 6 6 4Th Exanple 42 Palm
fractionated soft oil 50% Rapeseed oil 50% 0.7 6 6 @Exanple 43
Rapeseed—oi 07660y —FExanple—44Pal-m-fractionated—set-i—ot+—56%
Cor 1E9Jmlple§10 () SbeZangl 6 0 Exanpl e{ 45 Corn oifl 07 p 6 ©
Palm fractionated
Example 42 soft oil 50% 0.7 6 6 @)
Rapeseed oil 50%
Example 43 Rapeseed oil 0.7 6 6 ©
Palm fractionated
Example 44 soft oil 50% 0.7 6 6 ©
Corn oil 50%
Example 45 Corn oil 0.7 6 6 ©

% Oxidized and partially hydrogenated oil or fat prepared in Example 6.

[0093]

Table 8 indicates that hydrogenated aroma is given out when the oil or fat composition
contains 0.01 wt.% or more of the oxidized and partially hydrogenated oil, and at 0.5 to 10 wt.%,
the aroma is strongest. If containing 15 wt.% or more, the oil or fat composition gives out strong
deterioration odor and, in turn, its hydrogenated aroma becomes weak. In order to obtain an oil or
fat composition totally excellent in rich hydrogenated aroma and weak deterioration odor, the range
is preferably between 0.1 to 10 wt.% and more preferably 0.1 to 5 wt.%.

[0094]
[Example 46] (The method of oxidation)

The oxidized and partially hydrogenated oil or fat of the present invention and the oil or fat
composition containing the same were prepared by changing method of oxidation, and physical
properties on heating was evaluated.

1. Preparation of the oxidized and partially hydrogenated oil or fat

The oxidized and partially hydrogenated oil or fat having peroxide value 10 meqg/kg was
prepared using the same procedure as described in Example 1 except the oxidation was done by
heating at 180 °C for 10 hours without sending air.

[0095]

2. Preparation and evaluation of the oil or fat composition
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0.7 6 6 @ Oxidized and partially hydrogenated oil or fat prepared in
Exanpl e 6. [0093] Tabl e 8 indicates that hydrogenated aroma is
gi ven out when the oil or fat conposition contains 0.01 w.% or nore
of the oxitheeillonfitchapiditdd wadpdpaeebahétingite requildntedxidiz&l 4md phétially
wt.% the aroma is strongest. If containing 15 w.%or nore, the oil
or f Aydrogemacdidil @faigo\pakn dratticiatedrsgftaélt @odimr ailieos?, admutaatuled bynJ-Odic n,
its hydrogenated aroma becones weak. In order to obtain an oil or fat
conpdHLLBOING . utal Wy Ye ke résattantionl arifettompdsitige mas edalnatodrusiag thewgailkar
deterioration odor, the range is preferably between 0.1 to 10 wt.%
and poocedyse tof Bramiple 10The tesulbiswshowa if Bddaf. [ Exanpl e 46] (The met hod of
oxi dat i on) The oxidi zed and partially hydrogenated oil or fat
of tH®9%F esent invention and the oil or fat conposition containing
the sane were prepared by changi ng net hod of oxidation, and physi cal
pr opE‘FaP]ee()s] on heating was evaluated. 1. Preparation of the oxidized
and[partrallTy hydrogenated oil Jor fat The oXI di zed and

partially h/drot?enpt ctFEi%t V8t ofilat  havi ng per oxX'dE*VETRGY 10 neq/ kg was
prepared us n&k’ K& sane .(pr??cgdtre as |descrifbed 1 n Exanplie 1 except

t he| oxi dat i Jgkg%s done *By*“Heatiing at |180C for 10| hours without |, ... .
sending air ’[ téfgf 2. Parncleag)gr at|i o/?% and gval ugt. 01H9(;‘mggnge el 2r| fat

conposi tion hydrogenated | 1N€ Ol | or fat | conposition|was prepared DYyyarogenated
addj ng the resulftant| ul.ch.zad; and.Rantd.akl ¥ Qydr oganat.ed akbgor fat
to palmfragtigpated soft oil (ioding val'ug 67, panufactiured by J-dk
MLLS, INC ) at 1 w| % Jhe resultant oil or fat|conposijtion was

evaluated using the simlar procedure to Exanplell. Theilresult li-s

ShOWkarhyil a3 aPhi@: D180 {OD96] [pTabl ¢ 9o  Net hod| ofocox| di zatidn of A

hyd[__g_ggnat_e oll-—or at_Peroxi-de-vallie of —oxi-dized—and-parti-ally
T T T T IXT G VO G T IINT T o AT r.ul T AT T y

hydrogemnat ed @idngar fat Gol or [fag conpositi on A2 (W]. %96B"'

(Wt -99—d——{ Wt .% Hydrogena-ted-arorp—Dbeteftorat
Example 6 at 105 °C 170 99 1 0.7 6 6 ©

$¢ A:Content of base oil(palm fractionated oil (IV67, manufactured by J-OIL MILLS, INC.))
#B:Content of oxidized and partially hydrogenated oil or fat

$C: Content of all-trans-fatty acids

[0097]

As shown in Table 9, the oil or fat composition of Example 46 exhibited excellent
hydrogenated aroma and its persistence compared to the composition of Example 1 having the same
peroxide value, but was inferior in deterioration odor to Example 1. The oil or fat composition of
Example 6, prepared by oxidizing until peroxide value reached 170 meq/kg while sending air at 105
°C had rich hydrogenated aroma and weak deterioration odor. To summarize the above-mentioned
results, although the oil or fat composition with hydrogenated aroma may be produced by oxidation
with heating at 180 °C, it may be preferable to carry out oxidation with sending air to increase
peroxide value rapidly in order to produce the totally excellent oil or fat composition in regard to

hydrogenated aroma and deterioration odor.
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on odor Persistence of hydrogenated aroma Exanple 46 Heat at 180C 10
99 1 0.6 4 4 A Exanple 1 Sending air at 105C 10 99 1 0.6 2 6 . A
Exanple 6 170 99 1 0.7 6 6 (c)1 KA Content of base oil (palm
fracCiamnat ed oil (1\767, manufactured by J-OL MLLS, INC))

B: Content of oxidized and partially hydrogenated oil or fat Content
of all -t r ahsokilized aad pasiallpB9diogenated oil disfat having iL0 tora® e Y0of €h&2 oi |
or fat conposition of Exanple 46 exhibited excellent hydrogenated

ar ontamsridomerscoptont b therhasis of tasalreeustiteent fatycasithensitent end gfmwmm ide yalue
haV|ng t he same peroxide value, but was inferior in deterioration
odor frow EedPpneed’ke The oil or fat conposition of Exanple 6, prepared
by OXIdIZIng until peroxide value reached 170 nmeq/ kg whil e sendi ng
air at 105 "C had ri ch hydrogenated aroma and weak deterioration

f S? Zomost T4 e %aﬁé@wﬁ SR oF R b Pakl el by Pl o

e 2%%‘%?*{1% tﬁ‘f F*? & finstitorl %ol i’m?e oy G plenf b e b B
pr o0l % ) ALhyc SYS hél?é?&/eé?{({m%dﬁgt conposi tion in regard to

hydr ogenat e onma an eterlor fon o Clains |.An oxidized and
partially hydrogenated oil or fat, having 10 to 60 w. % of C18:2
trans-i somer content on the basis of total constituent fatty acid

content  anthehaydipdl KR PAMIAR MARnAtE@ Bl 8r £0 18RRdIAE Y Kgim 1 2whekbig the

oxi di zed and partially hydrogenated oil or fat according to claim1,

wher @iidlizédand i 01 yihy desdepbied ofl ok it 1$3:BdacddranmrtiAlyrsdrapenstamptantail or fat
Cl18: 1 trans-isomer content on the basis of total constituent fatty

aci dmdahat @ndizing theteseleant PaBiaHp dydroBenated oil or fat.

4, The oxidized and partially hydrogenated oil or fat according to claim 3, wherein the total
content of linoleic acid and a-linolenic acid on the basis of total constituent fatty acid content of the

partially hydrogenated oil or fat is 10 wt.% or less.

5. The oxidized and partially hydrogenated oil or fat according to claim 3, wherein the oil or
fat is edible vegetable oil or fat containing 10 wt.% or more of a-linolenic acid on the basis of total

constituent fatty acid content.

6. An oil or fat composition containing the oxidized and partially hydrogenated oil or fat

according to claim 1.

7. The oil or fat composition according to claim 6, wherein the oil or fat composition contains

0.01 to 10 wt.% of the oxidized and partially hydrogenated oil or fat.
8. A food product containing the oil or fat composition according to claim 6.

9. A food product cooked with the oil or fat composition according to claim 6.
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3. The oxidized and partially hydrogenated oil or fat according to
claiml, wherein the oxidized and partially hydrogenated oil or fat

is produced by partially hydrogenating an oil or fat and then
oxidizing the resultant partially hydrogenated oil or fat. 4. The
oxi di zed and partially hydrogenated oil or fat according to claim 3,
wher #0.n t ha nietiical ofgoodieirig af odidined aidcpazidalty lydeb gensted oll enfat centhiohingC18:2
the basis of total constituent fatty acid content of the partially

hy dr sgreriatreer foirh 101to bawt. Vsoribe hasiYobiotdl esrsstitueht fafthacidxdodienbahddraging
partially hydrogenated oil or fat according to claim3, wherein the
oi | perotide vilye @bl to I¥ymealsEeconiprisg fat containing 10 wt. %or rmre
of a-linolenic acid on the basis of total constituent fatty ac

cont &rstep of parkigllp hydigerraging ap RP @S ifativel €b%E diaRs-FRgmeR éOIB%tdﬁnztE?jbaéﬁd)f total

parti al | hydr ogenated oil ~or fat according to claiml 7. The oil or
fat €N gmaf&ha%éeamamﬁgaq swmw %fed oi n the 0|I or f at
conp nt ai % of the partially

sifi o 0
hydr@@é‘ﬁa BX ﬁm%‘ihepgltorjfatému P?f%‘&eff‘rﬂb‘aa h?‘?xén ﬁﬂ‘al $ie oil or fat
conposition according to claim6. 9. A food product cooked with the
oil or fat conposition according to claim®6. 30 10. A method of

prodpci ng Il

Cont o ni gt EerBeY EEptoRRtnE RS biddloel 1Y PARRERS Gllelcddi b accing o

consglélhpﬁptwfnghglﬁ acid content and having peroxide value from8 to
meq/ kg, nprrsing the step of partially hydrogenating an oil or

fat wptieh oERBtidlly ﬁﬁd}ﬁ H?ﬁn 60t BRtun@NCI N2 thasissmef cdmdélon the basis of total

constituent fatty aC| ontent reaches 10 to 60 w.% and the step of

oXi ddoaktitgertfgttyoadid Gdintélﬁtrezwhbs 10 pesooxt. e andl ue reaches 8 to 350

meq/ kg. 11. The nmet hod of producing an oxidized and partially

hy drthgetepb€dxidizingathe taultatpartthllydytimgehaedoil 6; fac omppesixidp tahee saahps 8fo

partially hydrogenating an oil or fat until C 8:2 trans-isoner

cont®@tmeykg.he basis of total constituent fatty acid content reaches

10 to 60 wt.% and the step of oxidizing the resultant partially

hydr ogenated oil or fat until peroxide value reaches 8 to 350 neg/kg.

12. The met hod of producing an oxidi zed and partlallé hydr.ogenat ed
oi | 18 f atThgerathed w@m@%wwmme@;mm@m fzs@aogfgia% &tljon datiageording to

partial l dro en oi.l or fat. a e from50

3 e e EhSer Greep B et by T meel iy S o1 5 14 FPAFaER SOBGO t
oi | Q Igat accordl ng to claim11l, wherein the tot al content of

|ind’di ¢ acid and a-linolenic acid on the basis of the total

constituent fatty acid content of the partially hydrogenated oil or
fat is 10 wt.%or less. 14. The nethod of produci ng an oxi di zed and

tinal | . , )
i1 137 {3 TR RNt B ol PRRAENAY G hor M BEGIL I
of %Iahllnnlql GALCirAhE %télr}:o‘h%t Qﬁﬁﬂ(ﬁm@%mﬁ%ﬁh 1%'[5?1% e Bﬁ tHeabi¥ oReHedotal

cont ent
const1tuent fatty acid content of the partially hydrogenated oil or fat is 10 wt.% or less.

14. The method of producing an oxidized and partially hydrogenated oil or fat according to

claim 11, wherein the oil or fat is edible vegetable oil or fat containing 10 wt.% or more of

a-linolenic acid on the basis of total constituent fatty acid content.
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