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[Title of Invention] 

Oxidized and partially hydrogenated oil or fat 

[Technical Field] 

[0001] 

The present 

particularly an oil or 

hydrogenated aroma 

above-mentioned oil 

[Background Art] 

[0002] 

A partially hydrogenated oil or fat produced by partially hydrogenating an edible vegetable 

oil or fat has better heat resistance and oxidation stability than liquid salad oil and has been 

conventionally used as cooking oil using heat for fried chicken, 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 compositions such as margarine and shortening, and oiled food products such as foaming 

oil-in-water emulsion like whipped cream. 

[0003] 

A partially hydrogenated oil or fat derived from edible vegetable oil or fat has unique 

aroma and flavor referred to as hydrogenated aroma or hydrogenated flavor. Such unique aroma and 

flavor is familiar to people through fried chicken, doughnut and the like. 

[0004] 

The partially hydrogenated oil or fat derived from edible vegetable oil or fat contains up to 

some dozen % of trans-fatty acids which are produced during the hydrogenation reaction. 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 
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cholesterol, leading to obesity, ischemic cardiac disease and the like. Therefore, increasing number 

of countries place mandatory labeling as trans-fatty acids for food products containing trans-fatty 

acids above a certain level. Recognizing this world-wide trend, also in Japan, there is a tendency to 

reduce trans- fatty acids in food products. 

[0005] 

It is thought that hydrogenated aroma of the partially hydrogenated oil or fat is caused by 

degradation products of trans-fatty acids having a particular structure. Reducing content of 

trans-fatty acids leads to a problem of losing unique hydrogenated aroma and flavor. 

[0006] 

In order to obtain an oil or fat composition having hydrogenated aroma and having reduced 

content of trans-fatty acids, Japanese Unexamined Patent Application Publication No. 2009-89684 

proposes an oil or fat composition containing 1 to 30 % of an oil or fat produced by mildly 

oxidizing partially a hydrogenated oil or fat until its peroxide value reaches 0.04 to 7 (Patent 

document 1). Japanese Unexamined Patent Application Publication No.2010-99037 proposes an oil 

or fat composition containing a palm fractionated soft oil and a palm fractionated hard oil in a 

certain ratio (Patent document 2). Japanese Unexamined Patent Application Publication 

No.2011-115149 proposes a partially hydrogenated oil or fat characterized by containing 0.1 ppm or 

more of 3, 7, 11, 15-tetramethyl-2-hexadecene and an oil or fat composition containing the same. 

[Citation List] 

[Patent documents] 

[0007] 

[Patent document 1] Japanese Unexamined Patent Application Publication No.2009-89684 

[Patent document 2] Japanese Unexamined Patent Application Publication No.2010-99037 

[Patent document 3] Japanese Unexamined Patent Application Publication No.2011-115149 

[Disclosure of Invention] 

[Problems to be resolved by the invention] 

[0008] 

However, the above-mentioned technologies cannot provide satisfactory level of 
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hydrogenated aroma, intensity of flavor and their persistence. There is a need for development of an 

oil or fat composition having a trans-fatty acid content reduced to a similar level to salad oil, while 

having hydrogenated aroma and flavor comparable to conventional ones, and furthermore having 

persistence of a similar level of hydrogenated aroma. 

[0009] 

An object of the present invention is to provide an oil or fat composition having 

hydrogenated aroma and flavor comparable to conventional ones and having persistence of 

hydrogenated aroma, while having a trans-fatty acid content reduced to a similar level to salad oil, 

and raw oil or fat therefor. 

[0010] 

Another object of the present invention is to provide food products containing the 

above-mentioned oil or fat composition and food products having hydrogenated aroma and flavor 

produced by using the above-mentioned oil or fat composition. 

[Problem to be solved by the invention] 

[0011] 

The inventors have eagerly examined the problems described above and found that an 

oxidized and partially hydrogenated oil or fat in which CI 8:2 trans-isomer content on the basis of 

total constituent fatty acids content and peroxide value are controlled within certain ranges has 

significantly rich hydrogenated aroma compared to conventional partially hydrogenated oil or fat. 

The use of a small amount of the oxidized and partially hydrogenated oil or fat may permit 

production of an oil or fat composition having hydrogenated aroma and flavor in a similar fashion 

to conventional ones while having a reduced trans-fatty acid content reduced. The present invention 

provides an oxidized and partially hydrogenated oil or fat having 10 to 60 wt.% of CI 8:2 

trans-isomer content on the basis of total constituent fatty acid content and having peroxide value 

from 8 to 350 meq/kg. The CI 8:2 trans-isomer refers to collective term for fatty acids 

corresponding to all peaks appearing between a peak of CI 8:1 cis-isomer and a peak of CI 8:2 

cis-isomer when the partially hydrogenated oil or fat is analyzed using gas chromatography. The 

CI8:2 trans-isomer may be referred to as tl8:2. 

[0012] 
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The ratio by weight of the CI 8:2 trans-isomer content to CI 8:1 trans-isomer content on the 

basis of total constituent fatty acids in the oxidized partially hydrogenated is preferably between 0.3 

and 1.8. The CI 8:1 trans-isomer refers to collective term for fatty acids corresponding to all peaks 

appearing between a peak of CI 8:0 cis-isomer and a peak of CI 8:1 cis-isomer when the partially 

hydrogenated oil or fat using gas chromatography. Hereinafter, the CI 8:1 trans-isomer may be 

referred to as tl8:1. 

[0013] 

The above-mentioned oxidized and partially hydrogenated oil or fat is produced by, for 

example, partially hydrogenating an oil or fat and further oxidizing the resultant partially 

hydrogenated oil or fat. 

[0014] 

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 preferably 10 wt.% or less. 

[0015] 

The above-mentioned oil or fat is preferably edible vegetable oil or fat containing 10 wt.% 

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

[0016] 

The present invention also provides an oil or fat composition containing the 

above-mentioned oxidized and partially hydrogenated oil or fat. 

[0017] 

The above-mentioned oil or fat composition preferably contains 0.01 to 10 wt.% of the 

above-mentioned oxidized and partially hydrogenated oil or fat. 

[0018] 

The present invention also provides a food product containing the above-mentioned oil or 

fat composition. 

[0019] 

The present invention also provides a food product cooked with the above-mentioned oil or 

fat composition. 

[0020] 

The present invention also provides a method of producing an oxidized and partially 
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hydrogenated oil or fat having CI 8:2 trans-isomer content from 10 to 60wt.% on the basis of total 

constituent fatty acid content and having peroxide value from 8 to 350 meq/kg, comprising the step 

of partially hydrogenating an oil or fat until CI 8:2 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. 

[0021] 

The above-mentioned method preferably comprises the step of partially hydrogenating an 

oil or fat until CI 8:2 trans-isomer content on the basis of total constituent fatty acid content reaches 

10 to 60 wt.% and the step of oxidizing the resultant partially hydrogenated oil or fat until peroxide 

value reaches 8 to 350 meq/kg. 

[0022] 

In the above-mentioned method, it is preferable to heat the above-mentioned partially 

hydrogenated oil or fat at a temperature of 50 to 200 °C. 

[0023] 

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 preferably 10 wt.% or less. 

[0024] 

The above-mentioned oil or fat is preferably edible vegetable oil or fat containing 10 to 70 

wt.% of a-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 tl 8:2 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 eis-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 CI 8:2 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 CI 8:2 

trans-isomer content less than 10wt.% does not have rich hydrogenated aroma. 

[0027] 

The CI 8:2 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 tl 8:2 content to tl 8:1 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 meq/kg. When an oxidized and partially hydrogenated 

oil or fat having peroxide value higher than 350 meq/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 CI 8:2 

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 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 CI8:2 

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, a-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 a-linolenic acid content. Particularly, 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 0.3 wt.% 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 0.3 wt.% of low- activity nickel catalyst (e.g. catalyst already used one or more times 

for hydrogenation reaction or product name S0650 (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 oil") 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 kernel 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 
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coenzyme Q. 

[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 
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products include, for example, oil- in-water emulsions such as cream; foaming oil-in-water 

emulsions such as whipped cream; plastic oil or fat compositions such as margarine/shortening (for 

kneading into or rolling in dough for confectionery or breadmaking, for deep-frying, for pan-frying, 

for making butter cream and the like); roux such as curry roux; chocolate and the like. 

[0049] 

The oiled food products can be produced with a routine method without the need of 

materials to be used and special conditions, as long as the products are produced with the oil or fat 

composition of the present invention. For the oiled food products, the oil or fat composition of the 

present invention constitutes preferably 30 to 100 wt.%, more preferably 50 to 100 wt.% and most 

preferably 70 to 100 wt.% of oil or fat to be used for producing oiled food products. 

[0050] 

Specific examples of the processed food products include baked goods, such as cake, 

cookies, biscuits and pie; bread such as sliced bread, pastry and Danish pastry; pizza; roux such as 

curry roux and the like. 

[0051] 

The processed food products can be produced with a routine method without the need of 

materials to be used and special conditions, as long as the oiled food product produced with the oil 

or fat composition of the present invention is used. 

[0052] 

The present invention also provides food products prepared using the oil or fat composition 

of the present invention. The prepared food products include cooked food products obtained by 

cooking, such as deep-fried foods, pan-fried foods and the like. 

[0053] 

Specific examples of the cooked food products include su-age, kara-age, cutlets, croquettes, 

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 
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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 tl8:2 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 + a 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] 
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Catalyst 
Product name S0650 (content of Nickel: 14 wt.%, 

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 0.2jxm) (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. 
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C 18:1 trans-isomers (tl8:1): fatty acids corresponding to peak numbers 1 to 7 in the 

Figure 5. 

CI8:2 trans-isomers (tl8:2): 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. 
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[0063] 

600 g of the above-mentioned oil or fat composition was placed on a porcelain dish and 

heated at 180°C and then three specialized panelists determined the persistence of hydrogenated 

aroma on heating. Evaluation criterion is as follows. 

<The persistence of hydrogenated aroma > 

©: lasting for more than 8 hours. 

o: lasting for over 5 hours but less than 8 hours. 

A: lasting for over two hours but less than 5 hours. 

x; lasting for less than two hours. 

The result is shown in Table 2. 

[0064] 

[Table 2] 
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Type of raw oil Partially hydrogenated 
oil or fat 

Oxidized and partially 
hydrogenated oil or fat Oil or fat composition 

Composition 

Content of -
u-linolenie 

acid 
(wt%) 

Hydrogcnati 
on reaction 
time (min) 

Content of 
Hnoleie acid + 

u-linolcnic acid 
(wi.%) 

Content of 
ail trans fatty 
acids (wt.%) 

Content of 
tl8:2 

(wt.%) 

1182/ 
118:1 

Peroxide 
value 

(meq/kg) 

A* 
(wt.%) 

iv-
(wt.%) 

C* 
(wt.%) 

Hydrogen 
atcd 

aroma 

Deteriorat 
ion odor 

Persistence of 
hydrogenated 

aroma 

Control Soy bean 
oil 7.2 - 3.6 57.3 10.0 0.2 0 50 50 28.7 6 6 @ 

Comparative 
example 1 59.8 37.0 1.6 0 0.6 2 6 X 

Comparative 
example 2 60.0 37.0 1.6 6 0.6 2 6 X 

Example 1 60.3 37.1 1.6 10 0.6 2 6 A 

Example 2 60.8 37.1 1.6 15 0.6 4 6 A 

Example 3 61.5 37.1 1.5 22 0.6 5 6 O 

Example 4 Linseed 
oil 55.3 220 3.8 61.8 37.2 1.5 30 99 1 0.6 5 6 © 

Example 5 63.2 37.4 1.4 100 0.6 6 6 © 

Example 6 65.5 37.5 1.3 170 0.7 6 6 © 

Example 7 65.5 37.5 1.3 200 0.7 6 6 © 

Example 8 66.1 37.9 1.3 250 0.7 6 5 @ 

Example 9 67.0 38,0 1.3 350 0.7 6 1 ® 

Example 10 56.3 28.8 1.1 10 0.6 2 6 A 

Example 11 55.8 28.7 1.1 30 0.6 3 6 O 

Example 12 Linseed 55.3 28.3 1.0 100 0.6 5 6 © 

Example 13 oil 30% 
Soybean 22.0 100 6.1 54.5 27.9 1.1 173 99 1 0.5 5 6 © 

Example 14 oil 70% 55.6 27.9 1.0 200 0.6 5 6 © 

Example 15 55.2 27,2 1.0 250 0.6 6 5 © 

Example 16 55.2 27.0 1.0 350 0.6 5 1 © 



[0065] 

Table 2 indicates that when the oxidized and partially hydrogenated oil or fat having 27.0 

to 38.0wt.% of tl 8:2 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 meq/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 CI 8:2 trans-isomer) 

The oxidized and partially hydrogenated oil or fat having peroxide value in 170 meq/kg 

was examined for effect of 118:2 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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Type of raw oil 
Partially hydrogenated 

oil or fat 

Oxidized and partially 

hydrogenated oil or fat 
Oil or fat composition 

Composition 
Content of 
a-linolenic 

Hydrogenati 
on reaction 

Content of 
linoleic acid + 
a-linolenic acid 

(wt.%) 

Content of 
all trans fatty 

Content of 
tl8:2 

U8-.2/ 
118:1 

Peroxide 
value 

(wt.%) 
BiS 

(wt.%) 
cs 

(wt.%) 

Hydrogen 
ated 

Deterioral 
ion odor 

Persistence of 
hydrogenated 

acid (wt.%) time (min) 

Content of 
linoleic acid + 
a-linolenic acid 

(wt.%) 
acids (wt.%) (wt.%) 

U8-.2/ 
118:1 

(meq/kg) 
(wt.%) 

BiS 

(wt.%) 
cs 

(wt.%) 
aroma 

Deterioral 
ion odor 

aroma 

Comparative 

example 3 
60 12.0 49.0 8.5 0.2 0.5 2 1 X 

Example 17 80 7.0 53.5 12.7 0.3 0.5 3 6 A 
Example 18 110 7.0 62.0 20.8 0.5 0.6 3 6 O 
Example 19 Linseed 

55.3 
120 9.0 53.0 21.7 0.7 0.5 4 6 O 

Example 20 oil 
55.3 

140 9.0 50.0 24.8 1.0 170 99 1 0.5 5 6 O 
Example 21 170 7.0 56.0 30.5 1.2 0.6 6 6 ® 
Example 22 200 7.0 57.7 35.6 1.6 0.6 6 6 © 
Example 6 220 3.8 65.5 37.5 1.3 0.7 6 6 

Example 23 160 11.0 50.0 32.5 1.9 0.5 6 4 © 
Example 24 Perilla oil 65.4 240 3.0 66.0 42.3 1.8 0.7 6 6 © 



JKA: 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 tl 8:2 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 tl 8:2 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 tl 8:2 

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 118:2 to 118:1 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 tl 8:2 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 tl 8:2 to tl 8:1 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] (a-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. 
20 



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

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 composi tions 

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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Type of raw oil 
Partially hydrogenated 

oil or fat 
Oxidized and partially 
hydrogenated oil or fat 

Oil or fat composition 

Composition 

Content of-
a-Iino!enic 

acid 
(wl%) 

Hydrogcnati 
on reaction 

tunc 
(min) 

Content of 
linoleic acid 
+ (l-Iinolenic 

acid 
£wt%) 

Content of 
all trans 

fatty acids 
(wt%) 

Content of 
118:2 
(V.1%) 

118:2/ 
U8-.V 

Peroxide 
value 

(meq/kg) 

A* 
(Vfl%> 

B* 
(Kl%) 

cs Hydrogen 
ated 

aroma 

Deterioration 
odor 

Persistence of 
hydrogenated 

aroma 

Example 24 Perilla oil 65.4 240 3.0 66.0 42.3 1.8 170 99 1 0.7 6 6 © 
Example 6 Linseed oil 55.3 220 3.8 65.5 37.5 1.3 170 99 1 0.7 6 6 © 

Example 25 
Linseed oil 

85% 
Soybean oil 

15% 
48.1 180 5.0 57.3 35.2 1.6 170 99 1 0.6 6 6 © 

Example 26 
Linseed oil 

70% 
Soybean oil 

30% 
40.9 150 7.0 56.4 31.9 1.3 170 99 1 0.6 6 6 © 

Example 27 
Linseed oil 

50% 
Soybean oil 

50% 
31.3 120 8.7 55.4 30.6 1.2 170 99 1 0.6 5 6 © 

Example 13 
Linseed oil 

30% 
Soybean oil 

70% 
22.0 100 6.1 54.5 27.9 1.1 173 99 1 0.5 5 6 © 

Example 28 
Linseed oil 

15% 
Soybean oil 

85% 
12.1 120 0.0 57.1 23.3 0.7 171 99 1 0.6 5 6 @ 

Comparative 
example 4 Soybean oil 7.2 60 19.1 21.5 4.2 0.2 151 99 1 0.2 4 6 X 

Example29 
Linseed oil 

50% 
Corn oil 

50% 
27.8 100 8.0 47.3 21.7 0.8 170 99 1 0.5 5 6 © 

Example30 

Linseed oil 
50% 
Palm 

fractionated 
soft oil 50% 

27.7 100 8.0 41.2 22.8 1.2 170 99 1 0.4 5 6 © 

Example31 
Linseed oil 

50% 
Rapeseed 
oil 50% 

32.2 120 8.0 48.1 28.3 1.4 170 99 1 0.5 5 6 © 

Comparative 
example 5 

Rapeseed 
oil 9.0 70 5.0 27.5 2.2 0.1 150 99 I 0.3 0 5 X 

Comparative 
example 6 

High oleic 
safflower 

oil 
0.0 120 4.0 47.5 7.0 0.2 165 99 1 0.5 2 5 X 



than 10 wt.% of a-linolenic acid content, only oxidized and partially hydrogenated oils and fats 

having tl 8:2 content less than the range defined in the present invention were obtained. 

As a result, the obtained oil or fat composition has weak hydrogenated aroma and the aroma is not 

long lasting. On the other hand, Examples using a raw oil or fat having more than 10 wt.% of 

a-linolenic acid content provide the oxidized and partially hydrogenated oil or fat having tl 8:2 

content within the range defined in the present invention. As a result, the resultant oil or fat 

compositions have rich and long lasting hydrogenated aroma. 

[0077] 

Any types of raw oil or fat may be used in the present invention as long as a-linolenic acid 

content is more than 10 wt.% as shown in Examples 25 to 31. In Examples 6 and 24 to 26 in which 

linseed oil having high a-linolenic acid content was formulated much, the raw oil or fat contained 

40 wt.% or more of a-linolenic acid. As a result, the oil or fat composition which was superior in 

hydrogenated aroma and its persistence was obtained. 

[0078] 

3. Tests for deep-fried food products 

Deep-fried food products were cooked using the oil or fat composition of Example 6 or 

28 and evaluated their hydrogenated flavor and its persistence. For comparison, the same tests were 

performed for the oil or fat compositions in Comparative examples 4 and 6. The procedure of the 

evaluation tests is shown below. 

[0079] 

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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6: acute flavor 

5: strong flavor 

4: a little strong flavor 

3: clear flavor 

2: mild flavor 

1: slight flavor 0: no flavor 

Persistence of hydrogenated flavor in deep-fried food products> 

©: lasting for more than 8 hours. 

o: lasting for over 5 hours but less than 8 hours. 

•: lasting for over two hours but less than 5 hours, 

x; lasting for less than two hours. 

The Result is shown in Table 5. 

[0081] 

[Table 5] 

Deep-fried food products 

Hydrogenated flavor 
Persistence of 

hydrogenated flavor 

Comparative example 4 3 X 

Comparative example 6 0 X 

Example 6 5 

Example 28 5 

[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 

24 



deep-fried food products cooked with the oil or fat composition containing the oxidized and 

partially hydrogenated oil or fat in Example 6 or 28, had rich and long lasting hydrogenated flavor. 

These results were consistent with the evaluation result of oil or fat compositions shown in Table 4. 

[0083] 

4. A test for processed food products 

The oxidized and partially hydrogenated oil or fat prepared in Example 6 was used to make 

bread and soup to evaluate their hydrogenated flavor. 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 

Oil or fat composition 

lOg (prepared by adding the oxidized and partially hydrogenated oil or 

fat of Example 6 or Comparative example 6, the adding amount of 

which was 10 wt.% on the basis of total weight of the composition, to 

palm fractionated soft oil) 

Sugar 16g 

Salt 3.2g 

Milk 130mL 

Dry yeast 2.4g 

[0086] 
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The resultant dough was 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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[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 

Type 
Content 

(wt.%) 

oxidized and 

partially 

hydrogenated oil 

or fat* (wt.%) 

Content of all 

trans fatty acids 

(wt.%) 

Hydroge 

nated 

aroma 

Deteriorati 

on odor 

Persistenc 

e of 

hydrogen at 

ed aroma 

Example 32 99.99 0.01 0.007 3 6 A 

Example 33 99.95 0.05 0.03 4 6 o 

Example 34 99.9 0.1 0.07 5 6 0 

Example 35 
Palm fractionated 

soft oil 

99.5 0.5 0.3 5 6 © 

Example 6 
Palm fractionated 

soft oil 
99 1 0.7 6 6 

Example 36 

Palm fractionated 

soft oil 
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 © 

Example 40 
Palm fractionated 

soft oil 50% 
99 1 0.7 6 6 © 
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Example 41 Soybean oil 0.7 6 6 

Example 42 

Palm fractionated 

soft oil 50% 

Rapeseed oil 50% 

0.7 6 6 © 

Example 43 Rapeseed oil 0.7 6 6 

Example 44 

Palm fractionated 

soft oil 50% 

Corn oil 50% 

0.7 6 6 

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 meq/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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The oil or fat composition was prepared by adding the resultant oxidized and partially 

hydrogenated oil or fat to palm fractionated soft oil (iodine value 67, manufactured by J-OIL 

MILLS, INC.) at 1 wt.%. The resultant oil or fat composition was evaluated using the similar 

procedure to Example 1. The result is shown in Table 9. 

[0096] 

[Table 9] 

Method of 

oxidization of 

hydrogenated 

oil or fat 

Peroxide value of 

oxidized and 

partially 

hydrogenated oil 

or fat 

Oil or fat composition 
Method of 

oxidization of 

hydrogenated 

oil or fat 

Peroxide value of 

oxidized and 

partially 

hydrogenated oil 

or fat 

A* 

(wt.%) (wt.%) 

C* 

(wt.%) 

Hydrogena 

ted aroma 

Deteriorati 

on odor 

Persistence of 

hydrogenated 

aroma 

Example 46 Heat at 180 °C 10 99 1 0.6 4 4 A 

Example 1 Sending air 

at 105 °C 

10 99 1 0.6 2 6 A 

Example 6 

Sending air 

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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Claims 
1. An oxidized and partially hydrogenated oil or fat, having 10 to 60 wt.% of 
CI 8:2 trans-isomer content on the basis of total constituent fatty acid content and 
having peroxide value from 15 to 350 meq/kg. 

2. The oxidized and partially hydrogenated oil or fat according to claim 1, 
wherein the peroxide value is from 20 to 350 meq/kg. 

3. The oxidized and partially hydrogenated oil or fat according to claim 1 or 2, 
wherein the ratio by weight of the CI 8:2 trans-isomer content to CI 8:1 trans-isomer 
content on the basis of total constituent fatty acids content is between 0.3 and 1.8. 

4. The oxidized and partially hydrogenated oil or fat according to any one of 
claims 1 to 3, 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. 

5. The oxidized and partially hydrogenated oil or fat according to claim 4, 
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. 

6. The oxidized and partially hydrogenated oil or fat according to claim 4 or 5, 
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. 

7. An oil or fat composition containing the oxidized and partially hydrogenated 
oil or fat according to any one of claims 1 to 6. 

8. The oil or fat composition according to claim 7, wherein the oil or fat 
composition contains 0.01 to 10 wt.% of the oxidized and partially hydrogenated oil or 
fat. 

9. A food product containing the oil or fat composition according to claim 7 or 8. 

10. A food product cooked with the oil or fat composition according to claim 7 or 8. 
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11. A method of producing an oxidized and partially hydrogenated oil or fat 
containing CI 8:2 trans-isomer from 10 to 60wt.% on the basis of total constituent fatty 
acid content and having peroxide value from 15 to 350 meq/kg, comprising 
the step of partially hydrogenating an oil or fat until CI 8:2 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 15 to 350 meq/kg. 

12. The method of producing an oxidized and partially hydrogenated oil or fat 
according to claim 11, comprising 
the step of partially hydrogenating an oil or fat until CI 8:2 trans-isomer content on the 
basis of total constituent fatty acid content reaches 10 to 60 wt.%; and 
the step of oxidizing the resultant partially hydrogenated oil or fat until peroxide value 
reaches 8 to 350 meq/kg. 

13. The method of producing an oxidized and partially hydrogenated oil or fat 
according to claim 12, characterized by heating the partially hydrogenated oil or fat at a 
temperature from 50 to 200 °C. 

14. The method of producing an oxidized and partially hydrogenated oil or fat 
according to claim 12 or 13, wherein the total content of linoleic 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. 

15. The method of producing an oxidized and partially hydrogenated oil or fat 
according to any one of claims 12 to 14, 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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