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FAT AND OIL COMPOSITION AND METHOD OF PRODUCING THE SAME

BACKGROUND OF THE INVENTION

The preéent invention relates to edible processed fats
and oils. In further detail, it relates to a fat and oil
composition as a substitute for hardened fish oil.

2 D ipti f the Related Art

Hardened fish ‘0il has been widely used as an edible
processed fat and oil for years and it holds an important
position as a raw material for specialty margarines and
shortening. This is based on the fact that hardened fish oil
has excellent plasticity and is inexpensive when compared to
other animal and vegetable fats and oils and processed fats
and oils of the same. HoweVer,.the catch of small fish (for
instance, sardines and mackerel) that are the raw material
for fish oil has continued to decrease in size, not only in
the coastal waters of Japan, but throughout the world, and
cost has also increased, making it difficult to obtain such
fish. Under these circumstances , fat and oil compositions
with plasticity are being produced using other animal and
vegetable fats and oils, but when compared-to_hardened'fish
oil, only products that have a very poor broad plasticity
range and texture, gloss, and spreadability 'or whipping

performance are obtained.
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Making a good cream using fats and oils obtained by
interesterification of a combination oil of palm oil and
lauric oil and liquid oil (Jaﬁanese Laid-Open Patent No. Sho
52-78203), or similarly making a fat and oil composition with
plasticity that 1is comﬁatible with hardened fish oil
(Japanese Laid-Open Patent No. Hei 8-242765) have been
presented to improve on these disadvantages. Moreover, a
method of producing a fat and oil composition with plasticity
with which separation of the 1liquid oil and graining are
contrqlled by the same interesterification has also been
presented (Japanese Patent No. Hei ;9-241672). In addition,
it has been suggested that fats and oils for baked
confections, etc., be improved by ' using fats and oils
containing fatty acids with 20 dr more carbons in the random
interestérification reaction (for instance, Japanese Laid
Open Patents No, Sho 58-94345, No. Hei 4-66045, No. Hei 4-
71441, No. Hei 9-224571). Fufthermore, it has also been
suggested that plasticity, etc., of fat and oil compositions
be improved by interesterification reaction of a combination
oil of a fat and oil containing a fatty acid with 20 or more
carbons, lauric fat and oil, and palm fat and oil,‘etc. (for
instance, Japanese Laid-Open Patents No. Sho 50-26804, No.
Sho 54-31407, No. Sho 54-34002,'and No. Hei 9-165595).

Nevertheless,_these proposals are based on research of

improving the plasticity ofl conventional animal and
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vegetable fats and oils, or improving compatibility with
hardened fish oil, and although. these are effective, they do
not surpass hardened fish oil in terms of the extent of the
plasticity range and texture, gloss and spreadability or
whipping performance and only more valuable fat and oil
compositions with plasticity that are obtained by mixing with
hardened fish oil have been presehted.

Moreover, from a nutritional standpoint, trans-isomers,
which are constitutional fatty acids of fats and oils, are
being debated, and there is a need for develbpment of fats
and oils with a low trans-isomer content. Hydrogenation of
fats and oils in the presence of a noble metal, such as

palladium, platinum, etc., and sodium methoxide, which is an

- interesterification catalyst (Japanese Laid-Open Patent No.

Hei 7-118688), is an example of_the development of a fat and
oil with a low trans-acid content, and interesterification of
palm oil and rapeseed oil or palm kernel oil and palm super-
hardened oil ﬁsing a 1,3-position-specific lipase (Japanese
Laid-Open Patent No. Hei 4-65493) is an 'example of the
development of a fat and oil that does not comprise trans-
acid. )
Nevertheless, although it is reported that plasticity is
improved in all of these cases, there have been no repdrts of

these proposals being advantageous to such an extent that
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they can replace hardened fish o0il and characteristic
evaluation has not been performed.

As previously explained, there is not a known fat and
oil composition with the same properties as hardened fish oil

that is obtained by current art and that can be used in place

' of hardened fish oil, and such a fat and oil composition is

in demand. Moreover, fats and oils with a ‘low trans-acid
content are also in demand.
SUMMARY OF THE INVENTION .

In light of .the'se circumstances, f:he inventors of the
present invention analyzed the composition of hardened fish
oil and found that, assuming that the constitutional fatty
acids are randomly arranged, the triglyceride total carbon
distribution of hardened fish oil and triglyceride total
carbon distribution of fish oil are very similar, and as a
result of performing intense studies of the idea that it may
be possible tb- obtain properties that are the same as or
better than hardened fish oi_;l if a triglyceride composition
similar to hardened fish oil can be obtained based on this
];nowledge, .the inventbrs successfully completed the fat and
0il composition and method of producing the . same of the
present invention.

That is, the fat and o0il composition of the present
invention is a mixed random interesterificated fat and oil

composition that is a substitute for hardened fish o0il and

-~



ey

that has é total saturated fatty acid cdntent, content of
saturated fatty acid with 12 or fewer carbons, and content of
saturated fatty acid with 20 or more carbons -adjusted to
within specific ranges, and which has the same slip melting
point and penetration value as hardened fish oil.

The first fat and 'oil composition of the present
invention is a mixed random interesterificated fat and oil
composition with a total saturated fatty acid content of 48
wt® to 52 wt% containing 12.5 wt% to 16 w% saturated fatty
acid with 12 or fewer carbons and 4 wt% to 14 wt% saturated
fatty acid with 20 or more carbons, wherein the slip melting
point is 29.0 + 1.5°C and the penetration value at 20°C is 110
+ 22.

The second fat and oil composition of the present
invention is a mixed random interesterificated fat and oil
composition with a total saturated fatty acid content of 68
wt% to 75 wt% containing 11 wt% to 16 wt® saturated fatty
acid with 12 or fewer carbons and 5 wt% to 20 wt% saturated
fatty acids with 20 or more carbons, wherein the slip melting
point is 38.0 + 1.5°C and the penetration value at 20°C is 25
+ 5 .

The third fat and oil composition of the present
invention is a mixed .random interesterificated fat and oil
composition with a total saturated fatty acid content of 79

wt% to B2 wt% containing 12 wt% to 17 wt% saturated fatty
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acid with 12 or fewer carbons and 8 wt% to 24 wt?® saturated
fatty acids with 20 or more carbonmns, wherein the slip melting
point is 43.0 + 1.5°C and the penetration_value at 30°C is 25
+ 7.

In a preferred embodiment of the above-mentioned first
through third fat and o0il compositions 6f the present
invention, the trans-isomer content as a constitutional fatty
acid is 3 wt% or less.

Moreover, the foﬁrth fat and oil composition of the
present invention comprises at least 2 selected from the
group consisting of the above-mentioned fat and oil
compositions. |

The slip melting point, fatty -acid composition, and
trans-isomer content of the present invention are based on
Standard Fat and 0Oil Analysis and Testing Methods (Japan Oil
Chemists' Society, editors - 1996). In further detail, the

slip melting point is the determination by above-mentioned

Analysis and Testing Methods 2.2.4.2 Melting Point (Slip

Melting Point), the fatty acid composition is the
determination by above-mentioned Analysis and Testing Methods
2.4.2.2 Fatty Acid Comp'oSitions (FID -Eleirated-Tgmperature
Gas Chromatography Method), and the trans-isomer content is
the determination by above-mentioned Analysis and Testing
Methods 2.4.4.1 Lone Trans-Isomer (Differential Infrared

Spectrum Method).
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When the fat and oil is sampled with a capillary tube
and solidified wunder lspecific conditions and then the
capillary tube is immersed in a water bath and the fat and
oil is gradually melted by raising water bath temperature at
a specific speed unde: differehtial pressure of a water
column of 30 mm from the bottom of the capillary tube, it
gradually slips and begins to slip, and this temperature at
which it begins to slip is the slip melting point used here
in the present invention. It is closely related to oral melt
down of the fat and oil product.

The slip melting point of the fat and oil product has a
strong correlation with how the fodd feels in the mouth when
eaten, that is, oral melt down. For ‘instance, if it is too

hard at a temperature close to body temperature, it will feel

like wax when chewed and be unsuitable as food.

Moreover, the penetration value in the present invention
is based on the spreadability testing method of JIS K2220-
1993. Here, a cone weighing 102.5 g and a plunger weighing
47.5 g, or a penetration can made of brick with an inner
diameter of 57 mm and depth of 25 mm is wused. The
penetrometer is a digital-type auto-penetrometer ‘(Mitamura
Riken Kogyo).

The sample for determination of penetration is prepared

as follows:
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The fat and oil to be measured is heated to 60°C to 65°C
and a piece of ice 5 cm thick is placed level and the molten
fat and oil is poured so that it flows ovér the penetration
jar. After solidification over the ice for 1.5 hours, the
fat and oil is immersed in a thermostatic water bath-at a
specific determination temperature and 'penetration is
measured 2 hours later with a penetrometer.

The penetration value - is spreadability represented by
needle’ penetration, as previously explained, and is an
indicator of hardness at the determination temperature.

Moreover, hardness of the fat and oil product has a
strong effect on productivity, when for instance, bread is
being kneaded or bread is being spreaded. Hardness of the
fat and oil product changes with temperature and therefore,
the desired hardness often differs depending on differences
in air tempefature with seasons and areas and the purpose of
use, method of use and environment in which it is used, and
together with slip melting point, hardness is very important.

It is difficult to satisfy all of these requirements
with just one fat and oil and a variety of fats and oils are
being processed and mixed in order to market products with
diverse characteristics.

The fact that hardened fish o0il is an important raw
material for fats and oils has already been mentioned, but

even hardened fish o0il rarely meets all of the above-
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mentionéd requirements and a substance with various
characteristics is desirable. . |

The fat and oil composition substitute for hardened fish
oil of the present invention will now be described.

First, the properties of the following 3. types of

typical hardened fish oils will be discussed:

The first hardened fish o0il (referred to as hardened
fish oil A below) has a slip mélting point of 29.0 + 1.5°C
and a penetration value at 20°C of 110 + 22.

The second hardened fish oil (referred to as hardened
fish oil B below) has a slip melting point of 38.0 + 1.5°
and a penetration value at 26°C of 25 + 5.

The third hardened fish o0il (referred to as hardened
fish oil C) has a slip melting point of 43.0 + 1.5 and a
penetration value at 30°C of 25 + 7.

These hardened fish oil A, hardened fish oil B, and
hardened fish o0il C can be used alone or combinations of 2 or
3 types can be used, depending on the desired properties of
the product for which they will be used, and further, it is
also possible to use at least 1 of these hardened fish oils
in combination with another animal or vegetable fat and oil
or animal and vegetable processed fat and oil.

The fat and oil composition of the present invention can
also be used as a substitute fat and oil of above-mentioned

hardened fish oils A through C.
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To begin, the first fat and oil composition (referred to
as fat and o0il composition AA below) has properties
corresponding to above-mentioned hardened fish oil A and is
obtained by random interesterification of a fat and oil
mixture with a total saturated fatty acid content of 48 wt%
to 52 wt% containing 12.5 wt% to 16 wt$ saturated fatty acid
wiﬁh 12 or fewer carbons and 4 wt% to 14 wt% saturated fatty
acid with 20 or more carbons in order to bring the slip
melting point to 29.0 + 1.5°C and the penetration value at
20°C to 110 + 22. This can be used as a substitute fat and
oil for hardened fish oil A.

The second fat and o0il composition of the present
invention (referred to beiow as fat and oil composition BB)
has properties corresponding'to.above—mentioned hardened fish
oil B and is obtained by random interesterification of a fat
and oil mixture with a total saturated fatty acid content of
68 wt%¥ to 75 wt% containing 11 wt% to 16 wt% saturated fatty
acid with 12 or fewer carbons and 5 wt% tb 20 wt% saturated
fatty acid with 20 or more carbons in order to bring the slip
melting point to 38.0 + 1.5°C and the penetration value at
20°C to 25 + 5. It can be used as a substitute fat and oil
for hardened fish oil B.

The third fat and oil cbmposition of the present
invention (referred to below as fat and oil composition CC)

has properties corresponding to above-mentioned hardened fish
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oil C and is obtained by random interesterification of a fat
and oil mixture with a total saturated fatty acid content of
79 wt% to 82 wt% containing 12 wt% to 17 wt% saturated fatty
acid with 12 or fewer carbons and 8 wt% to 24 wt% saturated
fatty acid with 20 or more carbons in order to bring the slip
melting point to 43.0 + 1.5°C and the penetration value at
30°C to 25 + 7. It can be used as a substitute fat and oil
for hardened fish oil C.

With regard to the correlation between the fatty acid
composition -and the properties 6f' the random
interesterificated fat and oil, the total saturated fatty
acid content has a strong effect. If the total saturated
fatty acid content is too low, the slip melting point of the
random interesterificated fat and oil will be too low and the
penetration value will be too high (in other words, needle
penetration will be too high and the product will be too
soft). Moreover, if the total saturated fatty acid content
is too high, the slip melting point of the random
interesterificated faﬁ and oil will be too high and the
penetration value will be too low (needle penetration will be
too low and the product will be too hard). The content of
saturated fatty acid with 12 or fewer carbons will also have
an effect on the slip melting point and penetration value,
but it will not have as strong an effect as the total

saturated fatty acid content. If the total saturated fatty
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acid content and content of saturated fatty acid with 12 or
fewer carbons are the same conditions, the cdntent of
saturated fatty acid with 20 or more carbons will have a weak
effect on the slip melting point and penetration. However,
margarine in which random interesterified fat and oils
comprising almost no saturated fatty acids with 20 or more
carbons is lacking in product quaiity.

If fat and oil composition AA " has a 'total. saturated
fatty acid content outside the range of 48 wt% té 52 wt%, a
content of saturated fatty acid with 12 or fewer carbons
outside the range of 12.5 wt%¥ to 16 wt®%, and a content of
saturated fatty acid with 20 or more carbons outside the
range of 4 wt¥ to 14 wt%; it will be outside the range of
property values of hardened fish oil A (that is, a slip
melting point of 29.0 + 1.5°C and a penetration value at 20°C
of 110 + 22). As a result, there will be inconveniences,
such as it being necessary to adjust the mixture ratio when
it is substituted for hardened fish o0il A as a raw material
for margarine or shortening, and this therefore is
undesirable. Using random interesterificated fat and oil
containing less than 4 wt% saturated fatty acid _with more
than 20 carbons will not provide satisfactory margarine
properties. Moreover, increasing the content of saturated

fatty acid with 20 or more carbons to more than 14 wt% will
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not provide improved results. Thus, the content of saturated
.fatty acid with 20 or more carbons must be 4 wt% to 14 wt%.

If fat and oil composition BB .has a total saturated
fatty acid content outside the range of 68 ﬁt% to 75 wtg%, a
content of saturated fatty acid with 12 or fewer carbons
'outside the range of 11 wt% to 16 wt%¥, and a saturated fatty
acid content with 20 or more carbons outside the range of 5
wts .to 20 wts, it will be outside the' range of property
values of hardened fish oil B (that is, a slip melting point
of 38.0 + 1.5°C and a penetration value at 20°C of 25 + 5),
and there will be inconveniences in that it will be necessary
to modify the mixture ratio when it is used to replace
hardened fish o0il B as a raw material for margarine and
shortening, and this therefore is undesirable. The use of a
random interesterificated fat and oil containing less than 5
wt% saturated fatty acid with 20 or more carbons will not
provide satisfactory margarine properties. Moreover,
increasing the content of saturated fatty acid with 20 or
more carbons to more than 20 wt% will not improve the
results. Thus, the content of saturated fatty acid with 20
or more carbons must be 5 wt% to 20 wt%. |

.If fat and oil composition CC has a total saturated
fatty acid content outside the range of 79 wt% to 82 wt%, a
content of saturated fatty acid with 12 or fewer carbons

outside the range of 12 wt% to 17 wt%, and a saturated fatty
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acid content with 20 or more carbons outside the range of 8
wt% to 24 wt%, it will be outside the range of property
values of hardened fish oil C (that is( a slip melting point
of 43.0 + 1.5°C and a penetration value at 30°C of 25 + 7),
and there will be inconveniences in that.it will be necessary
to modify the mixture ratio when it is used to replace
hardened fish o0il C as a raw material for margarine and
shortening, and this therefore is undesirable. The use of a
random interestefificated fat and oil containing less than 8
wt% saturated fatty acid with 20 or more carbons will not
provide satisfactory margarine properties. | Moreever,
increasing the content of saturated fatty acid with 20 or
more carbons to more than 24 wt% ~ will not improve the
results. Thus, the content of saturated fatty acid with 20
or more carbons must be 8 wt® to 24 wtsi.

The fat and oil eomposition of the present invention
having properties corresponding to hardenedlfish oil A and a
trans-isomer content as constitutional fatty acid of 3 wt% or
less(referred to below; as fat and oil  composition AT) is
obtained by random interesterification of a fat and oil
composition with a total fatty acid content of 48 wt% to 52
wt% containing 12.5 wt% to 16 wt% saturated fatty acid with
12 or fewer carbons and 4 wt% to 14 wt% saturated fatty acids
with 20 or more carbons and having a trans-isomer content as

constitutional 'fatty acid of 3 wt%¥ or less. It has

rd
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properties of a slip melting point of 29.0 + 1.5°C and a 20°C
penetration value of 110 + 22, and it can be used as a
substitute fat and oil for hardened fish oil A or fat and oil
composition AA.

Moreover, the fat and oil composition of the present
invention having properties corresponding to hardened fish
oil B and a trans-isomer content as constitutional fatty acid
of 3 wt® or less (referred to below as fat and oil
composition BT) is obtained by random interesterification of
a fat and oil composition with a total fatty acid content of
68 wt% to 75 wt% containing 11 wt% to 16 wt% saturated fatty
acid with 12 or fewer carbons and 5 wt% to 20 wt% saturated
fatty acids with 20 or more carbons and having a trans-isomer
content as constitutional fatty acid of 3 wt% or less. It
has properties of a slip melting point of 38.0 + 1.5°C and a
20°C penetration value of 25 + 5, and it can be used as a

subsfitute fat and oil for hardened fish oil B or fat and oil

composition BB.

Furthermore, the fat and o0il composition of the present
invention having properties corresponding to hardened fish
0il C and a trans-isomer content as constitutional fatty acid
of 3 wt% or less (referred to below as CT fat and oil
composition) is obtained by random interesterification of a
fat and oil composition with a total fatty acid content of 79

wt% to 82 wt% containing 12 wt% to 17 wt% saturated fatty
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acid with 12 or fewer carbons and 8 wt% to 24 wt% saturated
fatty acids with 20 or more carbons and having a trans-isomer
content as constitutional fatty acid of 3 wt®% or less. It
has properties of a slip melting point of 43.0 + 1.5°C and a
30°C penetration value of 25 + 7, and it can be used as a
substitute fat and oil for hardened fish oil C of fat and oil
composition CC.

As with hardened fish oil A, hardened fish oil B, and
hardened fish oil C, these fat and oil composition AA, fat
and oil composition BB, fat and oil composition CC, fat and
oil composition AT, fat and oil composition BT, and fat and
oil composition CT can be used alone or two or more can be
used in combination with one another, depending on the
desired properties of the product for which they will be
used, and further, at least one selected from the group
consisting of these fat and oil'compositions can be used in
combination Withlanother animal or vegetable fat and oil or
animal or vegetable processed fat and oil.

The raw materials used to obtain fat and oil composition
AA, fat and oil composition BB and fat and oil composition CC
of the present invention_must satisfy the following necessary
conditions:

1) The raw fat and.oil composition used to obtain fat
and oil composition AA of the present invention should be a

fat and oil selected from fats and oils that will provide a

) -
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fat and oil mixture with a saturated fatty acid content of 48
wt% to 52 wt% containing 12.5 to 16 wt$% saturated fatty acid
with 12 or.fewer carbons and 4 wt% to 14 wt% saturated fatty
acids with 20 or more carbons.

2) Thé raw fat and oil composition used to obtain fat
and oil composition BB of the present invention should be a
fat and oil selected from fats and oils that will provide a
fat and oil mixture with a saturated fatty acid content of 68
wt2 to 75 wt% containing 11 to 16 wt% saturated fatty acid
with 12 or fewer carbons and 5 wt% to 14 wt% saturated fatty
acids with 20 or more carbons.

3) The raw fat and oil composition used to obtain fat
and oil composition CC of the present invention should be a
fat and oil selected from fats and oils that will provide a
fat and oil mixture with a saturated fatty acid content of 79
wt% to 82 wt% containing'lz to 17 wt% saturated fatty acid
with 12 or fewer carbons and 8 wt% to 24 wt% saturated fatty
acids with 20 or more carbons.

Consequently, a fat and oil comprising saturated fatty
acids with 12 or fewer carbons and a fat and oil comprising
saturated fatty acids with 20 or more carbons 1is peeded in
order to obtain any of fat and 0il composition AA, fat and
oil composition BB and fat and oil composition CC. Fat ond
oil made from other fatty acids can also be used in order_to

bring the fatty acid composition to within the desired range.

P
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"Coconut oil, palm kernel oil, .babassu oil, milk fat,
etc., for instance, can be used alone or as mixtures as the
raw fat and oil comprising saturated fatty acid with 12 or
fewer carbons. Moreover, hydrogenated fat and oil,
fractionated fat and oil, hydrogenated fat and o0il of
fractionated fat and oil, fractionated fat and oil of
hydrogenated fat and oil, and interesterificated fat and oil
of these fats and oils alone or mixed oils can also be used.
| High-erucic répeseed oil, white mustard oil, sal fat,
fish oil, etc., for instance, are fats and oils comprising
fatty acids with 20 or more carbons, and hydrogenated fat and
oil, fractionated fat and oil of hydrogenated fat and oil,
and interesterificated fat and oil of these fats and oils
alone or their mixed oils can also be used.

Soybean oil, rapeseed o0il, corn oil, ‘rice ©o0il,
cottonseed soil, palm oil, beef tallow, lard, etc., can be
used alone or as a mixture as the other fat and oil.
Moreover, hydrogenated fat and oil, fractionated. fat and oil,
hydrogenated fat and oil of fractionated fét and oil,
fractionated fat and oil of hydrogenated fat and oil, a_lnd
_interesterificated fat and oil of these fats and oils alone
or their mixed oils can also be used.

The raw materials used to obtain fat and oil composition
AT, fat and oil composition BT, and fat and oil composition

CT of the present invention is similar to the raw fat and

~
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oils used to obtain above-mentioned fat and oil composition
AA, fat and oil composition BB, and fat and oil COmpdsition
CC, but it is necessary to select a fat and oil from‘fats and
oils with a trans-isomer content as the constitutional fatty
acid of the fat and oil composition of 3 wt?® or less. If the-
trans-isomer content as constitutional fatty aid exceeds 3
wt%, there will be problems in terms of the fact that this
content is different from the trans-isomer content of natural
fats and oils and it is also different from commercial needs.
Although natural fats and oils contain almost no trans-
isomer, hydrogenated fats and oils contain, for instance, 30
wt% to 50 wt%. Consequently, when hydrogenated fats and dils
are used for the raw materials, the trans-isomer content must
be restricted. For instance, when 30 wt% hydrogenated fat
and oil is used in a fat and oil mixture that will be random
interesterificated, the trans-isomer content of the
hydrogenated fat and o0il must be 10.0 wt% or less.
Similarly, when 20 wt% hydrogenated fat and oil is used, the
trans-isomer content of the hydrogenated fat and_oil must be
15.0 wt%. These trans-isomer content requirements are
reproduced for the type of raw oil that will be used as long
as the reaction conditions when the hydrogenated fat and oil
is made, such as catalyst type, amount of catalyst added,

‘temperature, pressure, etc., are standard conditions, and can
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be easily satisfied by specifying the iodine value after
hydrogenation is completed.

Next, the method of _producing the fat and oil
composition of the present invention will be described. By
means of the production method of the present invention, the
fat and oil mixture before random interesterification has a
main fatty acid composition of each of the above-mentioned
types of random interesterificated fats and oils within a
- specific range, and it can be prepared by selecting 3 or more
types of raw fat and oil and the mixture percentage of each
raw fat and oil that satisfy these requirements. There are
no special restrictions to the method by which each of the
above-mentioned random interesterificated fat and oil is
obtained and it can be obtained by the method that uses an
alkali catalyst, such as sodium methylate, etc., the method
that uses an enzyme such as lipase, and conventional non-
selective interesterification methods. As with conventional
fat and oil products, the fandom interesterificated fat and
0oil can be deodorized and used.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be further described with
examples and comparative examples, but the present invention
is not limited to these examplés.

(Examples 1 through 14)

20



A random interesterification reacted oil (total of 14
types, 7 types of oil composition AA and 7 types of oil
composition AT) was made by random interesterification using
an oil mixture with a total saturated fat content of 48 wt#%
to 52 wt%, a content of saturated fatty acid with 12 or fewer
carbons of 12.5 wt% to 16 wt%, a cdnteht of saturated fatty
acid with 20 or more carbons of 4 to 14 wt%, and a trans-
isomer content either exceeding 3 wt% or of 3 wt% or less.

The methods and donditions of random interesterification
are described below:

Methods and conditions of random interesterification
reaction

Raw mixed oil was poured into a random
interesterification reaction vessel and dehydrated until it
reached 120°C and 30 mmHg by heating under reduced pressure
as it was being agitated. Then 0.3 wt% sodium methylate was
added and reacted for 40 minutes in a nitrogen current while
agitating. The reaction solution was cooled to 90°C and then
pH was brought to 11 or lower by adding agueous 10% citric
acid solution. Agitation was stopped and the.product was set
aside. The oil layer and aqueous layer separated. So-called
warm water rinsing was performed Whereby-warm water at 90°C
was newly added to the oil layer and agitated and then the
mixture was set aside so that the oil layer and aqueous layer
separated; Warm water rinsing was repeated until pH of the

~
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aqueous layer that had separated became 8 or lower. Then the
product was dehydrated until it reached 100°C and 30 mmHg by
heating under reduced pressure while agitating. Next, 3 wt$
activated clay was added and the mixture was agitated under
reduced pressure until it reached 100°C and 30 mmHg. The
total volume was filtered 30 minutes later.

There was almost no difference between the fatty acid
composition of the random interesterification reacted oil
produced in this way and the raw mixed oil that was used.

The triglyceride total carbon distribution of the raw
mixed oil and random interesterification reactéd oil was
determined by gas chromatography and the unreacted percentage
was found.. The findings with an unreacted percentage
exceeding 3 molar% were not included in the data.

The unreacted percentage was an approximation by the
least squares method with random interesterification reacted
oil consisting of balanced triglycerides, balanced
diglycerides, and unreacted triglycerides based on the
triglyceride total carbon composition of the raw mixed oil
and random interesterification reacted oil.

The raw fat and oil mixture (mixture percentage in wt%)
and fatty acid composition and properties of tﬁe -random

interesterification reacted oil are shown in Table 1.
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Table 1.

Example No. t |23} 4|66 | 7|89 |10]11]|12]|13]14
Random interesterification
reacted oil mame AA~1|AA-2|AA-3| AA-4|AA-5|AA-B|AA-T|AT-1|AT-2|AT-3|AT-4|AT-5|AT-6 | AT-7
Coconut oil 217260 225|277 (243|243 | 242|216 [ 259 | 224277242241 242
Rapeseed oil 280 | 352 [ 16.7 | 254 | 449 | 13.3 | 26,0 | 37.3 | 415 | 288 | 338 | 46.0 | 27.9 | 35.1
Raw fat and oil
v Palm oil 262 | 17.7 | 338 | 236 | 32 | 408|258
(%)
. Hardened fish oil (IV = 65) 38.3 | 258 | 495 | 345 | 46 | 59.7 | 37.7
‘Hardened high-erucic - - -
rapeseed oil (IV = 10) 120 [130 [ 11.3 ] 124 [ 262 | 2.7 | 121 | 149|149 | 150 | 149 [ 266 | 7.2 | 149
Saturated fatty acid content 480 | 48.0 | 52.0 | 52.0 | 50.0.| 50.0 | 50.0 | 48.0 | 48.0 | 52.0 | 52.0 | 50.0 | 50.0 | 50.0
Fatty acsa O 12 o ol oty 2019 1125|150 | 130 | 160 [ 140 | 140 | 140 | 125 | 150 | 130 | 160 | 140 | 140 | 140
Content of saturated fatty acid : . .
(#) with 20 or more carbows 80 | 80 | 80|80 |140| 40 | 80|80 |80 (80|80 (140( 40 ( 80
Trans-isomer content 170} 119|217 (165 | 40 (253 {168 | 12 [ 1.2 { 1.2 | 12 | 21 | 06 | 1.2
Slip melting point (°C) 295|276 | 30.3 | 29.9 | 28.9 | 29.3 | 29.1 | 29.7 | 27.8 | 304 | 29.7 | 28.7 | 295 | 28.8
Reacted oil Penetration determination ' '
properties temperature (°C) 20 | 20 | 20 | 20 | 20 | 20 | 20 [ 20 | 20 | 20 | 20 | 20 | 20 | 20
Penetration value 127 | 112 | 93 | 90 | 105 | 100 | 98 | 130 | 110 { 900 92 | 103 | 102 | 100




It is clear from Table 1 that reacted oil with the same
properties as hardened fish oil A are obtained in all of the
examples.

(Examples 15 through 28)

A random interesterification reacted oil (total of 14
types, 7 types of oil composition BB and 7 types of oil
composition BT) was made by random interesterification using
an oil mixture with a total saturated fat content of 68 wt3
to 75 wt%, a content of saturéted fatty acid with 12 or fewer
carbons of 11 wt% to 16 wt%, a content of saturated fatty
acid with 20 or more carbons of 5 to 20 wt%, and a trans
isomer content either exceeding 3 wt% or of 3 wt% or less.

The raw fat and oil mixture (mixture percentage in wt¥)
and fatty acid composition and properties of the random

interesterification reacted oil are shown in Table 2.
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Table 2.

Example No. 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28
Random interesterification |
Teacted oil name BB-1|BB-2{BB-3|BB-4|BB-5|BB-6|{BB-7|BT-1{BT-2|BT-3|BT-4|BT-5|BT-6 |BT-7
' Coconut oil 190 | 242 | 22.4 | 276 | 242 | 24.1 | 242 | 188 | 24.1 | 22.3 | 27.6 | 24.2 | 24.0 | 241
Rapeseed oll 215 26.1
Palm oil 57.2 39.4 | 39.6 474 | 497
Raw fat and oil
D o Hardened £ish oil (IV = 74) 296 | 29.8 | 19.6 | 19.8 | 256 | 25.4 | 25.4
T(8)
Hardened palm oil (IV = 10) 326 (2721391337118 |414}315] 69 315212 | 157153203 9.1
Hardened high-erucic rapeseed oil
(IV = 10) 188 | 188|189 | 189|384 | 9.1 | 189
Hardened high-erucic rapeseed oil
(IV = 1) 1711169 | 17.1 | 17.1 | 344 | 83 [ 17.1
Saturated fatty acid content 68.0 | 68.0 | 75.0 | 750 | 710 [ 71.0 | 71.0 | 68.0 | 68.0 | 75.0 | 75.0 [ 71.0 | 71.0 | 71.0
Fatty acta Content of saturated fatty acid | 119140130 160|140 | 140|140} 11.0| 140130160 | 140|140 | 140
Content of saturated fatty acid
(#) with 20 or more carbons 10.0 | 10.0 | 10.0 | 10.0 [ 200 | 5.0 | 10.0| 100 | 100 | 100 | 100 [ 200 | 50 | 10.0
Trans-isomer content 162 | 1569 (127 [ 123|145 | 145|144} 07 [ 27 | 19 | 14 | 1.6 | 1.7 | 09
) slip melting point (°C) 37.7| 384 | 39.4 | 38.8 | 38.0 | 385 | 38.3 | 37.8 | 38.6 | 39.3 [ 38.7 { 38.5 | 38.7 | 384
Reacted oil Penetration determination
properties temperature (°C) 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
Penetration value 28 | 28 | 22 | 20 | 25 | 23 | 23 | 29 | 26 | 21 | 23 | 24 | 26 | 27




It is clear from Table 2 that reacted oil with the same
properties.as hardened fish oil B are obtained in any of the
examples.

(Examples 29 through 42)

A random interesterification'reacted oil (total of 14
types, 7 types of oil composition CC and 7 types of oil
compositioh CT) was made by random interesterification using
an oil mixture with a total saturated fat content of 79 wt%¥
to 82 ﬁt%, a content of saturafed fatty acid with 12 or fewer
carbons of 12 wt% to 17 wt%, a content of saturated fatty
acid with 20 or more carbons of 8 wt% to 24 wt%, and a trams
isomer content either exceeding 3 wt% or of 3 wt% or less.

The raw fat and oil mixture (mixture percentage in wt$%)
and fatty acid composition and properties of the random

interesterification reacted oil are shown in Table 3.
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Table 3.

38

Example No. 290 | 30 (31 {32 ) 33|34 (35 )36 |37 39 | 40 | 41 | 42
Random interesterification - _ _ = _ _ _ _ -
Teacted oll neme cc-1|cc-2|ce-3|cc-4[cc-5|CC-6/CC-7|CT-1|CT-2|CT-3|{CT-4{CT-5|{CT-6[CT~7
Coconut oil 20.6 | 258 | 24.1 | 29.3 | 26.9 | 25.8 | 258 | 20.6 | 25.8 | 24.1 | 29.3 | 259 | 25.8 | 25.8
Palm oil 24.6 | 248|170 | 17.3 | 21.2 | 209 | 209 | 300 | 30.2 | 224 | 22.7 | 32.1 | 24.5 | 26.4
Raw fat and oil -
p;“jc":;tr:ge Hardened palm oil (IV = 10) 319|264 |359 304 64 | 381(303|289(234(330|275| 04 |36.1]273
(%) —ert
- Ao B e oo g, Topeseed o1l | 599 | 23.0 | 230 | 230 | 465 | 152 | 230
Hardened high-erucic rapeseed oil
(IV .= 1) 20.5 | 206 | 205 | 20.5 | 41.6 | 13.6 | 20.5
Saturated fatty acid content 79.0 | 79.0 | 820 | 82.0 | 80.5 | 805 | 80.5 | 79.0 | 79.0 | 82.0 | 82.0 | 80.5 | 805 | 805
’ : £ t fatt id
Fatty acid Content of saturated fatty acid | 190150 |140|17.0 | 150 | 150 [ 150|120 150|140 170 150 | 150 150
compo :
Content of saturated fatty acid
(%) with 20 or more Carbons 120 | 120 | 120 | 120 | 240 | 80 | 120] 120|120 120 | 120 | 240 | 80 | 120
Trans-isomer content 44 | 40 | 47|43 | 42| 4343|2521 | 28|24 04|30/ 24
Slip melting point (°C) 425|420 | 442 | 435|422 (425|423 |43.2 418|443 430425429430
Reacted oil Penetration determination '
properties temperature (°C) 30 { 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30
Penetration value 32 25 | 26 | 23| 26 | 25 | 24 | 30 | 26 | 25 | 26 26 | 25
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It is clear from Table 3 that reacted oil with the same
properties as hardened fish oil C are obtained in any of the

examples.

(Comparative Examples 1 through 12)

Random interesterification reacted oil (a total of 12
types, 4 types of o0il composition AAA, 4 typeé of o0il
composition BBB, and 4 types of oil composition CCC) were
made by random interesterification as in Example 1 using fat
and oil mixtures that little by little exceeded the range of
the fatty acid éompositions of the present invention.

The raw fat and oil mixture (mixture percentage in wt%)
and fatty acid composition and properties of the random

interesterification reacted oil are shown in Table 4.
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Table 4.

Comparative example No.

2 | 3 [ a5 {6 | 7|89 [tw|lu]iz]w[ta]is
interem o ation |AAA-|AAA-|AAA-|AAA-|BBB-|BBB-|BBB-|BBB-|CCC-|GCC-|CcoC-|coc-|AAA-|BBB-]CCC-
reacted oil name 1 2 3 4 1 2 3 4 1 2 3 4 5 5 5
Coconut oil 208 | 286 { 208 | 286 | 18.1 | 285 | 180 | 285 ] 19.7 | 302 | 197 | 30.2 | 24.1 | 24.1 | 258
Rapeseed oil 28.1 | 412 | 122 | 252 212 | 216 | 9.9
Palm oil 258 | 263 | 155 | 16.0 | 54.7
Hardened 4 oil
Raw fat and oill {1V = 74y 30.3 | 306 | 188 | 19,0
mixture Hard d fish oil
percentage araene S (o]
g TV = 65) 39.1 | 16.6 | 56.2 | 33.8
A5y ot 328 | 220 | 443 | 336 | 315 | 205 | 418 | 3058 54.3 | 64.3
Hardened high-erucic
rapeseed oil (IV = 10)| 120 | 136 [ 108 | 124 | 188 | 189 | 189 | 189 | 230 | 230 | 230 | 23.0
Saturate oY %14 | 475 | 475 | 525 | 525 | 675 | 675 | 755 | 755 | 785 | 785 | 825 | 825 | 500 | 71.0 | 805
Content of saturated .
Fatty acid | fatty acid with 12 or | 120 | 165 | 120 | 165 | 105 | 165 | 106 | 165 | 115 | 175 | 115 | 175 | 140 | 140 | 15.0
composition fewer carbons .
(%) Content of saturated
fatty acid with 20 or | 80 | 80 | 80 | 80 | 100 | 100 | 100 | 100 | 120 [ 120 | 120 | 120 ] 00 | 00 | 00
more caxbons
Trans-isomer content | 1.0 | 1.1 [ 09 | 10 | 41 | 33 | 51 [ 42 | 44 | 35 | 652 | 43 | 00 | 43 | 5.
" |slip melting point (°C)| 29.0 | 26.3 | 31.9 | 30.1 | 385 | 362 | 41.9 | 39.4 | 428 | 400 | 448 | 425 | 284 | 387 | 429
1 Penetration
l;era:;eerdtfeis determination 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 30 | 30 | 30 | 30 | 20 | 20 | 30
temperature (°C)
Penetration value | 138 | 128 | 80 | 84 | 35 [ 37 | 20 | 18 | 36 | 28 | 25 [ 16 | 100 | 23 | 26




It is clear from Table 4 that reacted oil with the same
properties as the fat and oil compositions of the present
invention are not are obtained in any of the comparative
examples.

(Comparative Examples 13 through 15)

A fat and oil mixture whose saturated fatty acid content
and content of saturated fatty acid with 12 or fewer carbons
were within the range of the present invention was prepared
as in Example 1 using fat and oil comprising almost no fatty
acid with 20 or more carbons and a random interesterification
reacted oil (a total of 3 types, 1 of fat and oil composition
-AAA, 1 of fat and_oil gomposition BBB and 1 of fat and oil
composition CCC) was made by random  interesterification of
this fat and oil mixture. The results are shown in Table 4.

It is clear from Table 4, that reacted oil with
properties corresponding to hardened fish o0il A, hardened
fish oil B and hardened fish oil C is obtained, even when fat
and oil mixtures containing almpst no fatty acid with 20 or
more carbons is nsed, in comparative examples 13, 14, and 15.
(Examples 43 through 57, comparative examnles 16 through 18,
control examples 1 through 3) |

Margarine was made using the fat and oil compositions
with properties corresponding to hardened fish oil A,
hardened fish oil B, or hardened fish oil C, etc., obtained

as previously described and properties were evaluated.
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Method and conditions for making margarine

1) Preparation of o0il phase part: 80.94 parts by
weight raw mixed fat and oil (referred to as "mixed oil”
below), 0.1 part by weight Emulji MS (Riken Vitamin) and 0.1
part by weight soybeén lecithin as emulsifier, 10 ppm
carotene and 0.01 part by weight anato coloring as coloration
agents, and 5 ppm butter flavor and 70 ppm milk flavor were
mixed as flavorings and kept at 60°C.

2) Preparation.of aqueous phase part: 14.4 parts by
weight nonfat milk (milk solid content of 8%) and 1.2 parts
by weight table salt were mixed and then water was added to
bring the water content to 16.4 parts by weight. The mixture
was pasteurized for 30 minutes at 80°C or higher.

3) Pre-emulsification and plasticization by rapidly
cooling: The oil phase part and aqueous phase part prepared
in above-mentioned 1) and 2) were mixed and kept at 60°C
while being emulsified and homogenized by being continuously
passed through an emulsification tower. The product was
quenched and plasticized with a combinator—fype model.machiné
consisting of 3 steps of cooling cylinders.

Plasticization by rapidly cooling was performed by
adjusting the amount of cooling medium flowing in order to
bring the step 2 outlet temperature to a temperature that was
20°C + 2°C lower than the slip melting temperature of the

mixed oil, or in order to bring the step 3 outlet temperature

~
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to a temperature that was 13°C + 2°C lower than the slip
melting point of the mixed oil, or in order to bring the step
1 outlet temperéture to approximately the average of the step
2 outlet temperature and the step 1 inlet temperature.

The cooling cylinders turned at 500 rpm in steps 1, 2
and 3, and as a rule, the gquantity of flow was 50 Kg/Hr.

4) Packing: the product that.had been rapidly cooled
and plasticized was packed in a 5 Kg corrugated cardboard
box.

- 5) .Tempering: The product packed in the cof:rugated
cardboard box was matured by being stored fbr 36 hours at a
temperature that was 5°C i+ 1°C lower than the slip melting
point of the mixed oil.

6) Storage conditions: After tempering, the margarine

. was stored at a temperature that was 15°C to 20°C lower than

the slip melting point of the mixed oil.

Margarine product evaluation items, methods and
conditions
1) Penetration wvalue: Sample was collected with a

penetration can (diameter of 57 mm, length of 40 mm) cut at
both ends completely thrust from one end into .margarine
packed in a corrugated cardboard box and bulging at both
ends. The two ends of the of the penetration can were cut

with a butter knife and immersed in a thermostatic water bath
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at the determination temperature. The penetration value was
determined with a penetrometer 2 hour later.

2) Texture and gloss: The surface of the margarine
packed in the corrugated cardboard box was smoothly shaved
off with a butter knife and the surface state of .the
margarine was evaluated by the 5-point method in both caées.

3) Texture evaluation criteria:

5 points: very smooth, no grainy feeling whatsoever.

4 points: smooth, almost no grainy feeling.

3 points: .somewhat smooth, but has a grainy feeling.

2 points: not very smooth and has a very grainy
feeling.

1 point: not smooth at all, grainy.

4) Gloss evaluation criteria:

5 points: very lustrous.

4_points: quite lustrous.

3 points: lustrous.

2 points: not very lustrous.

1 point: not lustrous at all.

Butter cream tests

The tests were performed in a thermostatic chamber set
at the determination temperature using .a Hobart mixeer
(Kantomixer Co., Ltd.) Tfpe N50 (for 5 coats). The tests
were performed twice, immediately after and 4 weeks after

tempering was completed.
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Three hundred grams margarine sample that has been kept
at the determination temperature were introduced to a bowl
and set on the Hobart mixer and mixed for 2 minutes at
agitation speed No. 1 (low speed) to soften the sample. Then
240 ml syrup that had been brought to specific gravity of
1.31 were added over a l-minute period while mixing. Next,
the mixing speed v}as brought tb No. 2 (medium speed) and
mixing was stopped after 5 minutes. Sample that had stuck to
the inside walls of the bowl were scraped off and the
margarine was further mixed. Mixing was stopped and the
cream was placed on a scale pan and weighed to find the
creaming valué (air content ml/ sample g x 100).

The creaming value was determined with an essential.
mixing time after bringing mixing speed to No. 2 (medium
speed) of 10 minutes and 15 minutes. The cream after this
procedure was evaluated for the following items.

Cream evaluation items

1) Syrup-separation: the extent of syrup separétion
was evaluated based on the following evaluation criteria:

5 points: no separation of syrup, uniform gloss.

4 points: no separation of syrup, but gloss was
somewhat nonuniform. |

3 points: separation of small grains of syrup.

2 points'. considerable separation of small grains of

syrup.
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1 point: separation of large grains of syrup.

2) Stiffness, or evaluation of decorating performance:
Cream was placed in a decorating bag with a flower tip
attached and stiffness when it was squeezed out was
evaluated.

5 points: adequate stiffness, easily squeezed.

4 points: some probleml with stiffness, but easy to
squeezé.

3 points: somewhat too stiff or too soft, but easy to
squeeze.

2 points: somewhat stiff or somewhat stiff, somewhat
difficult to squeeze.

1.point: too stiff or too soft, difficult to squeeze.

3) Textﬁre_and gloss: The surface state of cream that
had been squeezed from the decorating bag with a flower tip
was evaluated.

The evaluation criteria were the same as in "Margarine
product evaluation items, methods and conditions.”

4) Spreadability: surface state of the squeezed cream
was evaluated.

5 points = the squeezed texture (edge) was gharp and
the texture was clean. |

4 points: the squeeZed texture (edge) was sharp, but

it was somewhat messy.
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3 points = the squeezed texture (edge) was broken off in
places and there were pits here and three.
2 points: the squeezed texture (edge) was broken off in

many places and there were many pits.

1 point: the squeezed edge was uneven and extremely
brittle.
5) Firmness: Vibrations were applied to the squeezed

cream and shape retention after vibrating was evaluated.

5 points: there was no change in shape from before
vibrating. The cream was very stable. |

4 points: there was very little change in shape, but
the cream was stable.

3 points: shape changed only slightly.

2 points: shape changed.

1 point: there was a large change in shape.

Preparation and evaluation of margarine

.Margarines with .different slip melting points and
hardness were made and evaluated.

Control examples 1 through 3 used fat and oil that was
mainly fat and oil selected from hardened fish oil A,
hardened fish oil B, and hardened fish 6il C.

Comparative examples 16 through 18 used 1 or 2 or more
selected from hardened fish oil A, hardened fish oil B and
hardened fish o0il C and fat and oil compositions obtained in

comparative examples 13, 14, and 15.
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Examples 43 through 57 used 1 or 2 or more selected from
hardened fish oil A, hardened fish oil B and.hardened fish
oil C and .fat and oil compositions obtained in Examples 1
through 42.

Furthermore, the properties of the hardened fish oils
used here are listed below:

Hardened fish o0il A: slip melting point of 29.8°C,
penetration value at 20°C of 105 |

Hardened fish o0il B: slip melting point of 38.4°C,
penetration value at 20°C of 24.

Hardened fish oil C: slip melting point of 43.5°C,
penetration value at 30°C of 27.

The raw o0il mixture of the mixed 'oil (mixture percentage
is in wt%) and slip melting point of the mixed o0il are shown

in Tables 5 through 7.
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Table 5.

Control example 1 C::tap;la;]fi&e Example 43 Example 44 Example 45
Hardened fish oil A 80 40 40 40
Hardened fish oil B
Hardened fish oil C
Mixed oil Rapeseed oil 20 20 20 20 20
p em:?‘:::traege Comparative Example 13 40
(%) Fat and oil composition AA AA-1 20 AA-2 20
AA-4 20 AA-3 20
Fat and oil composition AT AT-1 20 AT-2 20
AT-4 20 AT-3 20
Slip melting point ( °C) 278 28.0 28.5 28.2 278
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‘Table 6

Control

Comparative

Example 2 | Example 17 Example 46 | Example 47 | Example 48 | Example 49 | Example 50
Hardened fish oil A 80 60 60 60 20 20
Hardened fish oil B 20
Hardened fish oil C
Comparative Exzample 13 20
Mixed oil Comparative example 14 20
pemr':ig;tnir:ge Fat and oil composition AA ' AA-6 20 AA-6 60 AA-T 40
' (%) Fat and oil composition AT AT-H 20 AT-6 60 | AT-7 40
Fat and oll composition BB BB-1 10 BB-2 10 BB-5 10
" BB-4 10 BB-3 10
Fat and oil composition BT BT-1 10 BT-2 10 BT-5 10
BT-4 10 BT-3 10
Slip melting point ( °C) 313 31.6 313 31.8 315 31.8 31.2
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Table 7.

Comparat
Control ive Example | Example | Example | Example | Example | Example | Example
Example 3] Example 51 52 53 54 55 56 57
Hardened fish oil A 40 40 40 40 20 20
Hardened fish oil B 40 20 20 20 20 20
Hardened fish oil C 20
Comparative Example 14 20
Comparative example 15 20 _
Fat and oil composition AA | AA-5 AA-5 AA—D AA-6 AA-T
10 10 20 20 20
Fat and oil composition AT AT-5 AT=S AT-S AT-6 A;;7
Mointure | BB5 | BB B|1305 B:aos Béos > 7
mixture - -~ - - - BB-6 BB-
perce%ntage Fat and oil composition BB 10 10 10 10 20 20 20
Fat and oil composition BT BT-5 BT-5 BT-5 BT-5 BT-5 BT-6 BT-7
10 10 10 10 20 20 20
Fat and oi.l composition CC ' QG—1 CGC-2 CC-5 CC-6 GC-7
10 10 10 10 10:
CcC-4 CC-3
10 10
Fat and oil composition CT CT-1 CT-2 CT-5 CT-6 CT-7
10 10 .10 10 10
CT-4 CT-3
10 10
Slip melting point (°C) 37.2 36.8 36.5 36.8 36.2 36.6 35.9 36.3 36.4




Changes over time in the properties of the margarine

product are shown in Tables 8 through 10.
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Table 8.

Control example 1 Comparative example 16 Example 43 Example 44 Example 45

1 Day 130 131 136 133 136

1 Week 135 133 127 136 128
10 °C 2 Weeks 130 133 128 130 124

[P veine " [ 3 Weeks 128 125 125 128 128
4 Weeks 129 123 120 130 120

8 Weeks 125 120 120 128 122

1 bay 173 175 181 177 175

1 Week 175 170 183 177 172
peneiigiion 2 Weeks 170 176 180 174 168
value 3 Weeks 170 168 182 170 170
4 Weeks 175 165 178 173 165

8 Weeks " 168 165 175 1M 168

1 Day 5 5 5 5 5

1 Week 5 4 5 5 5

: - 2 Weeks 5 3 5 5 5

Texture

3 Weeks 5 3 5 5 5.

4 Weeks 5 3 5 5 5

8 Weeks 4 2 4 4 4

1 Day 5 4 5 5 5

1 Week b 4 5 5 5

.| 2 Weeks 5 3 5 5 5

Gloss

3 Weeks 5 3 5 5 5

4 Weeks 5 3 5 5 5

8 Weeks 4 2 4 4 4
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Table 9.

eggﬁ;iglz Cefg%rlztiée Example 46 Example 47 Example.48 Example 49 Example 50
1 Day 130 131 136 130 133 125 128
1 Week 131 135 127 128 128 125 125
20°C "2 Weeks 130 132 130 130 126 120 128
penetratlon = eoks 125 130 132 125 125 122 122
4 Weeks 128 130 128 125 122 120 118
8 Weeks 125 128 130 122 123 120 121
1 Day 160 165 176 165 166 157 160
1 Week 163 168 174 163 160 160 158
25°C 2 Weeks 162 160 176 160 162 154 155
B e | 3 Weeks 165 162 175 158 158 152 160
4 Weeks 161 160 171 160 160 154 156
8 Weeks 160 160 170 162 158 151 155
1 Day B 5 5 5 5 5 5
1 Week 5 4 5 5 5 5 5
Texture. 2 Weeks 5 4 5 5 5 5 5
3 Weeks 5 3 5 - 5 5 5 * 5
4 Weeks 4 3 4 4 4 4 4
8 Weeks 4 2 4 4 4 4 4
1 Day 5 5 5 5 5 5 5
1 Week 5 4 5 5 5 4 5
2 Weeks 5 3 5 5 5 5 5
Gloss 3 Weeks 5 3 5 5 5 5 5
4 Weeks 4 3 4 4 4 4 4
8 Weeks 4 3 4 4 4 4 4
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Table 10.

Control Comparativ )
example 3 e example |Example 51|Example 52 Examplg 53 |Example 54{Example 55|Example 56 |Example 57
18
1 Day 117 115 123 125 122 125 120 - 126 122
, 1 Week 110 115 120 120 119 116 122 116 113
25°C 2 Weeks 115 108 121 123 115 118 117 117 119
B o O ™3 Weeks 110 105 118 118 118 115 114 12 113
4 Weeks 105 110 115 118 114 110 111 110 110
8 Weeks 108 103 115 115 116 115 114 111 110°
1 Day 151 148 153 155 150 153 155 . 165 151"
1 Week 148 150 155 149 145 150 148 155 146
30°C 2 Weeks 150 150 152 152 147 150 148 150 146
Do [ Weoks 148 145 160 126 145 144 150 162 142
4 Weeks 139 143 148 148 142 147 144 148 143
8 Weeks 148 140 145 145 144 143 144 146 140
1 Day 5 5 5 5 5 5 5 5 5
1 Week 5 4 5 5 5 5 5 5 5
Texture 2 Weeks 5 4 5 5 5 5 5 5 5
3 Weeks 4 3 5 4 4 5 5 4 4
4 Weeks 4 3 4 4 4 4 4 4 4
8 Weeks 4 3 4 4 4 4 4 4 4
1 Day 5 5 5 5 5 5 5 5 5
| 1 Week .5 4 5 5 5 5 5 5 5
Glose 2 Weeks 4 3 5 5 5 5 5 5 5
3 Weeks .4 3 4 4 4 5 5 4 4
4 Weeks 4 3 4 4 4 4 4 4 4
8 Weeks 4 3 4 4 4 4 4 4 4




It is clear from Ta‘bles 8 through 10, that there is
~ almost no diffe;ence in changes over time in the penetration
value in any of the control examples, comparative examples,
or examples.

That is, there were almost no changes in hardness of the
product with time, whether a mixed oil of hardened fish oil
A, hardened fish o0il B or hardened fish oil C was used, a
mixed oil of random interesterificated fat and oil containing
almost no fatty acid with 20 or more carbons and hardened
fish o0il A, hardened fish oil B or hardened fish oil C was
used, or mixed oil of ' the fat and oil coméosition of the
present invention and hardened fish oil A, hardened fish oil
B or hardened fish oil C was used.

It is clear from the changes over time in texture and
gloss in Tables 8 through 10_that in contrast to the fact
that all of control examples 1 through 3 had good gquality
éfter 8 weeks, comparative examples 16 through 18 were
already iacking'in quality after 2 weeks. Moreover, it is
clear that all of examples 43.through 57 have the same good
quality after 8 weeks as the control examples.

The cream evaluation results are shown in Tables 11

thrbugh 13.
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Table 11.

C°ntr°11E"ample C:;‘“gnaprlaetil";e Example 43 Example 44 Example 45
Room tetgy Tature 14.1 134 135 138 135
Starting temperature
' (°c) 14.0 13.5 135 134 13.6
Whipping| ToorPd Togperature 15.1 145 145 146 14.8
Time

Whipping time and
whipping value 10 Minutes 190 150 182 185 190
15 Minutes 200 183 210 198 205
Separation 5 5 5 5 5
Spreadability 5 5 5 5 5

Cream -

texture Firmness 4 .3 4 4 4
Texture 4 3 4 4 4
Gloss .4 3 4 4 4




Ly

Table 12.

Control [COMDATEtIV | @ rple 46 |Example 47|Example 48|Example 49 |Example 50
e example |Example xample xample xample xample
Example 2 17
Room telgsrature 22.1 220 222 22.1 22.1 223 22
Starting (e perature 21.5 21.7 21.8 215 21.7 214 21.6
Whipping| SO 9 Togperature 222 223 225 225 92.7 22,8 92.4
Time
Whipping time and -
whipping value 10 Minutes 180 175 190 185 180 175 176
15 Minutes 220 205 225 223 221 215 220
Separation 5 5 5 5 5 5 5
Spreadability 4 4 4 4 4 4 4
Cream
texture Firmness 5 4 5 5 5 5 5
Texture 4 3 4 4 4 4 4
Gloss 4 3 4 4 4 4 4
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Table 13.

Control Comparat
Example ive Example | Example | Example | Example | Example | Example | Example
3 exa]t-x;;ple 51 52 53 54 55 56 57
ROy e 305 312 30.8 30.6 30.5 30.7 30.4 30.4 306
Starting toyperature 30.2 31.0 30.5 30.6 30.2 30.3 30.6 30.2 30.8
Whipping| Thon9 fogperature 31.0 315 318 315 | 315 31.9 313 31.0 318
Time
D o yaina Y |10 Minutes | 172 168 175 170 175 180 175 168 174
15 Minutes | 205 190 210 208 208 212 202 205 210
Separation 5 5 5 5 5 5 5 5 5
Spreadability 4 3 4 4 4 4 4 4 4
Cream
texture Firmness 5 4 5 5 5 5 5 5 5
Texture 5 4 5 5 5 5 5 5 5
Gloss 4 3 4 4 4 4 4 4 4




Furthermore, the results of butter cream tests show the
results when tempering was completed because there was almost
no difference between when tempering was completed and 4
weeks later. |

It is clear from Tables 11 through 13 that there was not
a difference in the cream evaluation results between the
control examples, comparative examples and examples in terms
of the whipping value, separation of syrup and spreadability.
The comparative examples clearly are inferior to the control .
examples in terms of firmness, texture and gloss. The
examples were superior in quality rivaling the control
examples in all cases.

The fat and oil composition of the present invention can
provide products that have the same properties as products
cohtaining hardened fish oil in terms of changes over time in
texture and gloss and whipping cream firmness, texture and
gloss, even though it 1is used as a margarine or shortening
raw material with hardened fish oil or without hardened fish
oil. Moreover, margarine or shortening with the same
‘properties as products obtained using hardened fish oil can
be presented by the fat énd oil composition of tne present

invention having a trans-isomer content of 3 wt% or less.
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What Is Clajimed Is :

1. A mixed random interesterificated fat and oil
composition with a total saturated fatty acid content of 48
wt?% to 52 wt%, comprising:

12.5 wt® to 16 w%® saturated fatty acid with 12 or fewer
carbons and |

4 wt% to 14 wt% saturated fatty acid with 20 or more
carbons,

wherein the slip melting point is 29.0 + 1.5°C and the
penetration value at 20°C is 110 + 22.

2. A mixed random interesterificated fat and oil
composition with a total saturated fatty acid content of 68
wt% to 75 wt%, comprising:

11 wt® to 16 wt% saturated fatty acid with 12 or fewer
carbons and

5 wt¥ to 20 wt% saturated fatty acid with 20 or more
carbons,

wherein the slip melting pbint is 38.0 + 1.5°C and the
penetration value at 20°C is 25 + 5.

3. A mixed random interesterificated fat and oil
composition with a total saturated fatty acid contgnt of 79
wtg% to 82 wt%, comprising:

12 wt% to 17 wt% saturated fatty acid with 12 or fewer

carbons and
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8 wt% to 24 wt$ saturated fatty acid with 20 or more
carbons, |

wherein the slip melting point is 43.0 + 1.5°C and the
penetration value at 30°C is 25 + 7.

4. A fat and oil composition according to any of claims
1 through 3, |

wherein the trans-isomer content as a constitutional
fatty acid is 3 wt% or less.

5. A fat and oil composition, comprising:

at least two selected from the group consisting of the
fat and oil compositions according to claims 1 through 4.

6. A fat and oil composition, comprising:

at least one selected from the group consisting of the
fat and oil compositions according to claims 1 through 4 and

at least one other animal and vegetable fat and oil and
animal and vegetable processed fat and oil.

7. A method of producing a fat and oil composition,
comprising the step of: |

random interesterification of a fat and oil mixture with
é total saturated fatty acid content of 48 wt% to 52 wt$
containing 12.5 wt% to 16 wt% saturated fatty acid With 12 or
fewer carbons and 4 wt% to 14 wt% saturated fatty acid with
20 or more carbons 1in order to bring the slip melting point

to 29.0 + 1.5°C and the penetration value at 20°C to 110 + 22.
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8. A method 6f producing a fat and oil composition,
comprising the step of:

random interesterification of a fat and oil mixture with
a total saturated fatty acid content of 68 wt®% to 75 wt
containing 11 wt% to 16 wt% saturated fatty acid with 12 or
fewer carbons and 5 wt% to 20 wt% saturated fatty acid with
20 or more carbons in order to bring the slip melting point
to 38.0 + 1.5°C and the penetration value at 20°C to 25 + 5.

9. A method of producing a fat and oil composition,
comprising the step of:

random interesterification of a fat and oil mixture with
a total saturated fatty acid content of 79 wt% to 82 wt#%
containing 12 wt% to 17 wt% saturated fatty acid with 12 or
fewer carbons and 8 wt%¥ to 24 wt% saturated fatty acid with
20 or more carbons in order to bring the slip melting point
to 43.0 + 1.5°C and the penetration value at 30°C to 25 + 7.

- 10. | A method of producing a fat and oil composition

according to any of claims 7 through 9,

wherein a fat and o0il mixture with a trans-isomer
content as constitutional fatty acid of 3 wt% or 1less is

used.
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