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DESCRIPTION
OIL OR FAT COMPOSITION AND METHOD FOR PRODUCING SAM
Technical Field
[0001]

The present invention relates to a novel oil bctanposition and a method for
producing the same. More specifically, the presargntion relates to an oil or fat
composition having excellent heating resistancthabthe constituent oils or fats are
inhibited from experiencing deterioration, partemly elevation in the acid values and heat

discoloration, in cooking, and a method for prodgdhe same.

Background
[0002]

As oils for use in deep frying to make foods sasldeep-fried food and tempura,
edible oils or fats such as soybean oil, rape sdednd palm oil are used alone or as a
mixture of these. In cooking food ingredients bigiag them to an edible oil or fat that is
heated to high temperatures, namely, in deep fryimgedible oil or fat deteriorates in
various ways due to oxygen, heat, moisture, substaeluted from the food ingredients, and
the like. Heating an oil or fat facilitates reacis such as thermal oxidation, thermal
decomposition, thermal polymerization, and hydratyan of the oil or fat to cause

discoloration, elevation in the acid value, vistpbuild-up, and odor resulting from heating.



Since a deteriorated oil or fat spoils the coolengironment and the quality of the resulting
deep-fried food, the oil or fat cannot be useddog hours.
[0003]

For the purpose of improving the thermal stabitifyan oil or fat, suggestions have
been made to formulate emulsifiers and the likepleyntransesterification approaches, and
suitably control the fatty acid composition of thiéseed by hybridization, mutation, genetic
modification, and the like. However, these techegjare expensive and, when employed,
can create requirements for labelling of additiaed the like.

[0004]

A prior art approach to inhibit heat discoloratatrthe time of deep frying with a
liquid oil is to apply more stringent refining catidns in order to remove, to the extent
possible, substances known to promote heat detéioarof oils, such as phospholipids and
Fe. However, refining conditions currently appltediquid oils are already stringent and
further stringent refining conditions can damags.oi
[0005]

In order to inhibit heat deterioration, incorpaoatof a trace amount of phosphorus in
an oil or fat is suggested. For example, Patermubent 1 suggests a method for producing a
deep frying oil or fat composition excellent in tirg resistance at 180, the method
including incorporating at least one phosphorusvedrcomponent selected from crude oils
or fats and intermediate crude oils or fats tofeee edible oil or fat so as to achieve a

phosphorus content of 0.1 to 5.0 ppm (Patent Doatit)e This method can give an oil or



fat composition that is to cause minor heat dis@tion and odor resulting from heating.
Patent Document 2 suggests a deep frying oil axdatposition characterized by containing
not lower than 0.1 ppm and not higher than 10 ppphosphorus and not lower than 2 ppm
and not higher than 130 ppm of ascorbic acid araiiascorbic acid derivative as an ascorbic
acid equivalent. This oil or fat composition isciuse minor heat discoloration and odor
resulting from heating when used in cooking analsse to cause minor elevation in the acid
value, and therefore can withstand use for long$ou
Citation List
Patent Literature
[0006]

Patent Document 1: Japanese Patent No. 4159102

Patent Document 2: Japanese Patent No. 4713673

Summary
Technical Problem
[0007]

An object of the present invention is to providecael oil or fat composition based on
a technical idea different from the ones in prids gparticularly an oil or fat composition
having excellent heating resistance as a deepgfigiiror fat, and a method for producing the
same.

Solution to Problem



[0008]

The inventors of the present invention have cotetlmtensive research to achieve
the object above and, as a result, have foundhkdbllowing invention can achieve the
object. The present invention provides an oiladrcomposition having excellent heating
resistance, comprising:

(I) a palm-based fractionated oil or fat in whitle tratio of the content of tripalmitin relative
to the content of triglyceride is 70 to 90 wt%,

the ratio of the content of unsaturated fatty acadative to the total content of all of fatty
acids is 1 to 8 wt%, and

the ratio of the content of tripalmitin relativettte content of tri-saturated fatty acid
triglyceride (weight of tripalmitin/weight of triegurated fatty acid triglyceride 100 (wt%))
is 84 to 95 wt%, and

(1) a base oil having a melting point lower thad?@,

wherein the content of the component () relatvéhe whole weight of the oil or fat
composition is 0.05 to 15 wt%, and

the content of the component (ll) relative to tHeoke weight of the oil or fat composition is
85 t0 99.95 wit%.

[0009]

In the component (1), the triglyceride containungsaturated fatty acid content to
triglyceride (weight of triglyceride containing watsrated fatty acid/weight of triglycerice

100 (wt%)) is preferably 0.5 to 18 wt%.



[0010]

The component (I) consists of, for example, a Ipand obtained by subjecting a palm
fractionated hard part in slurry form serving asw& material to further fractionation by
crystallization at a hard part yield of not higtiean 26 wt%. The hard part yield refers to
(weight of hard part)/(weight of hard part + weigiifiquid part)x 100 (wt%).

[0011]

The palm fractionated hard part is preferably psiiper stearin with an iodine value
of 10 to 17.

[0012]

The crystallization in fractionation preferablywegs a slurry SFC of not higher than 20
wt%. The slurry SFC refers to a solid contentnrod or fat slurry after crystallization and
before filtration (weight of solid fat/weight oflar fat slurryx 100 (wt%)).

[0013]

The fractionation preferably gives a ratio of hpadt yield/slurry SFC of not higher
than 20.

[0014]

The present invention also provides a method fodycing an oil or fat composition,
including adding, to (Il) a base oil having a mmdtipoint lower than 1%, 0.05 to 15 wt% of
(I) a palm-based fractionated oil or fat in whitle tratio of the content of tripalmitin relative

to the content of triglyceride is 70 to 90 wt%,



the ratio of the content of unsaturated fatty acadative to the total content of all of fatty
acids is 1 to 8 wt%, and

the ratio of the content of tripalmitin relativettte content of tri-saturated fatty acid
triglyceride is 84 to 95 wt%.

[0015]

The present invention also provides a methodrfioibiting elevation in the acid value
of an oil or fat composition, including adding,(t§ a base oil having a melting point lower
than 16C, 0.05 to 15 wt% of (I) a palm-based fractionaséar fat in which the ratio of the
content of tripalmitin relative to the content aftyceride is 70 to 90 wt%,
the ratio of the content of unsaturated fatty acadative to the total content of all of fatty
acids is 1 to 8 wt%, and
the ratio of the content of tripalmitin relativettte content of tri-saturated fatty acid
triglyceride is 84 to 95 wt%.

[0016]

The present invention also provides a methodrfoibiting heat discoloration of an oll
or fat composition, including adding, to (Il) a kasil having a melting point lower than®)
0.05 to 15 wt% of (1) a palm-based fractionatedooifat in which the ratio of the content of
tripalmitin relative to the content of triglycerigg 70 to 90 wt%,
the ratio of the content of unsaturated fatty acadative to the total content of all of fatty

acids is 1 to 8 wt%, and



the ratio of the content of tripalmitin relativettte content of tri-saturated fatty acid
triglyceride is 84 to 95 wt%, under a conditiontttiee content of the component (l) is larger
than 3 wt% in the case where the component (IIsists of rape seed oil. In the present
invention, heat discoloration refers to discolaratof an oil or fat observed after placing the
oil or fat at a temperature ranging from 180 to’5fbr 5 to 100 hours.

[0017]

Japanese Unexamined Patent Application Publicimri2006-025671 (JP 2006-
025671 A) discloses in Comparative Example 3 ainodlil or fat composition that contains 3
parts by weight of an oil or fat 3 (containing 9%.8f SSS, 78.1% of PPP, 2.7% of POP,
1.2% of PPO, lower than 0.1% of OPO, and lower th@3% of monoglyceride) and 89 parts
by weight of liquid soybean oil. This oil or fadbmposition, however, differs from the oil or
fat composition of the present invention in that thtio of the content of tripalmitin (PPP)
relative to the content of tri-saturated fatty ariglyceride (SSS) in the oil or fat 3 is outside
the range defined in the present invention. Intadd Japanese Unexamined Patent
Application Publication No. 2006-025671 (JP 2006®21 A) has no description about the

excellent heating resistance of the oil or fat cosifon of the present invention.

Advantageous Effects of Invention
[0018]
The oil or fat composition of the present inventlas long-term heating resistance at

a high temperature of 180 or higher. The heating resistance includes thpgsties to



inhibit elevation in the acid value and inhibit hd&coloration. Therefore, the oil or fat

composition of the present invention is suitablgdias a deep frying oil or fat.

Brief Description of the Drawings

[0019]

Fig. 1 is a comparison between the acid valuesl @i dat compositions of the present
invention (Examples 1 to 3) and the acid valuea bése oil alone (Comparative Example 1)
and oil or fat compositions outside the scope efgtesent invention (Comparative Examples
2 and 3), after maintained at £@0for 70 hours. Elevation in the acid values @f dfi or fat
compositions of the present invention after mairadiat 198C for 70 hours is remarkably
inhibited compared to the cases of the base d@llarhparative Example 1 and the oil or fat
compositions of Comparative Examples 2 and 3.

Fig. 2 is a comparison of the color tones of oifadrcompositions of the present invention
after maintained at 189G for 70 hours. Heat discoloration of the oil at fompositions of

the present invention after maintained at°@fbr 70 hours is remarkably inhibited compared
to the cases of a base oil of Comparative Exampledlthe oil or fat compositions of
Comparative Examples 2 and 3.

Fig. 3 is a graph showing a correlation betweerPth8 contents in oil or fat compositions of
the present invention (abscissa) and the acid sdlaé ordinate) or the color tones (right
ordinate) of the oil or fat compositions after mained at 19%C for 70 hours. Elevation in

the acid values of the oil or fat compositions eamihg rape seed oil as a base oil is inhibited



by addition of not lower than 0.1 wt% of the compoi(l) and is remarkably inhibited by
addition of more than 3 wt% of the component Heat discoloration remarkably occurs
when more than 3% of the component (l) is added.

Fig. 4 is a graph showing elevation in the acidigalof oil or fat compositions of the present
invention (content of (I) component: 3 wt%) contagqdifferent base oils after maintained at
19CPC for 70 hours. The effects to inhibit elevatiarthie acid values of the oil or fat
compositions are remarkably displayed when the bése changed from rape seed oll
(Comparative Example 1 and Example 8) to soybelaiComparative Example 4 and
Example 11), to palm olein having a melting poih8@°C(Comparative Example 5 and
Example 12), or to a mixed oil of these (Comparfixample 6 and Example 13).

Fig. 5 is a graph showing heat discoloration ofoifat compositions of the present invention
(content of (1) component: 3 wt%) containing diéfat base oils after maintained at 4@ador

70 hours. The effects to inhibit heat discolonmatid the oil or fat compositions are
remarkably displayed when the base oil is changad fape seed oil to soybean oil, to palm
olein having a melting point of 8@, or to a mixed oil of these. When the basesodidybean
oil, the palm olein, or a mixed oil of rape seeld oybean oil, and the palm olein, heat
discoloration is significantly inhibited even whtre content of the component (1) is 3%.

Fig. 6 is a graph showing elevation in the acidigalof an oil or fat composition of the
present invention and its base oil in a heatingdesa ceramic dish. Fig. 6 shows that the test
on a ceramic dish exhibits the same behavior asreég in a simplified heating test.

Fig. 7 is a graph showing heat discoloration obauor fat composition of the present



invention and its base oil in a heating test opramic dish. Fig. 7 shows that the test on a

ceramic dish exhibits the same behavior as obsemnvadimplified heating test.

Detailed Description
[0020]

Embodiments of the oil or fat composition of thregent invention will be explained
in detail below. The present invention providesdmor fat composition comprising (1) a
particular palm-based fractionated oil or fat, &iida specific base oil. The component (I)
and the component (1) will be explained in turn.

[0021]

The component (I) can be obtained from a palmdbadeor fat serving as a raw oil or
fat. Examples of the raw oil or fat include palihamd palm fractionated oils such as palm
stearin and palm super stearin obtained by fraation of palm oil. A preferable raw oil or
fat is palm super stearin with an iodine value @td 17.

[0022]

The oil or fat as the component (1) is furthergped by certain ranges of the ratio of
the content of tripalmitin and the ratio of the twmt of unsaturated fatty acids. The ratio of
the content of tripalmitin (hereinafter, may beleala PPP ratio) is represented by weight of
tripalmitin/weight of triglyceride< 100 (wt%). The triglycerides in the oil or fatnche
analyzed in conformance with A.O.C.S. Official MethCe 5-86. In the present invention,

the ratio of the content of tripalmitin is 70 to @®6 and is preferably 78 to 90 wt%. A PPP
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ratio lower than 70 wt% may promote heat discolorgatwhile a palm-based fractionated oil
or fat with a PPP ratio exceeding 90 wt% is diffica industrially obtain by fractionation.
[0023]

The unsaturated fatty acids contained in the dadsed fractionated oil or fat are oleic
acid (18:1), linoleic acid (18:2), and linolenia&¢18:3). Constituent fatty acids such as
these can be analyzed in conformance with A.O.Official Method Ce 1h-05 (2005). The
ratio of the content of unsaturated fatty acidemesented by the weight of unsaturated fatty
acids/the total weight of all of fatty acidsl00 (wt%). In the present invention, the ratio of
the content of unsaturated fatty acids is 1 to @ wdreferably 1 to 7 wt%, and more
preferably 1 to 6 wt%. A palm-based fractionatéaofat with a ratio of the content of
unsaturated fatty acids of lower than 1 wt% isidifit to industrially obtain by fractionation,
while a ratio of the content of unsaturated fattigla exceeding 8 wt% may promote heat
discoloration.

[0024]

The ratio of the content of tripalmitin relativ@the content of tri-saturated fatty acid
triglyceride (weight of tripalmitin/weight of trisgurated fatty acid triglyceride 100 (wt%))
in the component (1) is 84 to 95 wt%, preferablyt8®5 wt%, more preferably 86 to 95 wt%,
and further preferably 86 to 92 wt%. The tri-satad fatty acid triglyceride refers to a
triglyceride in which each of its three fatty acids saturated fatty acid. When the ratio is
lower than 84 wt%, heat discoloration may be pradptwhile a palm-based fractionated oil

or fat in which the ratio exceeds 95 wt% is difftdo industrially obtain by fractionation.
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[0025]

The triglyceride containing an unsaturated fatig @ontent in the palm-based
fractionated oil or fat of the component (1) is megented by the weight of triglyceride
containing unsaturated fatty acid/the weight a@flyceridex 100 (wt%). The lower limit to
the ratio is preferably 0.5 wt%, more preferablyt%, and particularly preferably 4 wt%
from the productivity viewpoint, while the uppemiit to the ratio is preferably 18 wt% and
more preferably 16 wt% from the viewpoint of heestcdloration. A palm-based fractionated
oil or fat in which the ratio is lower than 0.5 wittay give a low yield in the production,
leading to low production efficiency. On the otland, when the ratio exceeds 18 wt%, heat

discoloration may be promoted.

[0026]

Constituents of the oil or fat as the componengXtept for the tripalmitin and the

unsaturated fatty acid vary depending on the rdwrdat. Table 1 shows the composition,

before and after fractionation, of palm super steserving as a raw oil or fat.

[0027]
[Table 1]
) . Palm-based fractionated ol
Composition Palm super stearin (wt%q) or fat (Wt%)
C12:0 0-0.2 0-0.1
C14:0 09-14 0.5-1.0
C16:0 75.0 - 84.0 84.0 - 94.0
C18:0 4.0-5.0 3.0-45
C18:1 7.5-15.0 1.0-75
C18:2 1.2-3.0 0.1-15
C18:3 0-0.2 0.0-0.1
C20:0 0.2-04 0.1-04
Saturated fatty acid 82-92 92 -99
content

12



Unsaturated fatty acid 8-18 1-8
content

[0028]

The oil or fat as the component (1) is obtainedhsyfollowing process, for example.
First, palm super stearin with an iodine value @td 17 serving as a raw material is melted at
the melting temperature thereof or higher, and thertemperature of the resultant is
gradually lowered to cause crystallization thati@ebs a slurry SFC of not higher than 20
wit%, preferably 0.2 to 18 wt%, more preferably @20 wt%, further preferably 0.2 to 5
wt%, and most preferably 0.2 to 2 wt%. When therglSFC exceeds 20%, the effect to
enhance heating resistance may be reduced. Fratto follows to achieve a hard part yield
of not higher than 26 wt%, preferably 0.3 to 25 wtd further preferably 1.0 to 15 wt%.
The fractionation is carried out by pressure filoma with a filter press or a belt press, for
example. When the hard part yield exceeds 26 wieoeffect to enhance heating resistance
may be reduced.

[0029]

The fractionation gives a ratio of hard part yieldrry SFC of preferably not higher
than 20, further preferably not higher than 10, padicularly preferably 1 to 9. With the
ratio of hard part yield/slurry SFC being not higttean 20, production of a palm-based
fractionated oil or fat can proceed consistently.

[0030]
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The fractionation may be carried out by dry fracttion or solvent fractionation
either of which is a known method. Examples ofdblrent to be used include acetone and
n-hexane.

[0031]

The oil or fat as the component (I) may be a gl or a mixture of two or more oils.
[0032]

The content of the oil or fat as the componentgltive to the whole weight of the oil
or fat composition is 0.05 to 15 wt%, preferablg @ 15 wt%, more preferably 1 to 15 wt%,
and particularly preferably 1 to 12 wt%. When tioatent of the component (l) is lower than
0.05 wt%, heating resistance may not be adequexéipited, while when the content of the
component () exceeds 15 wt%, too many crystals leageposited to spoil the handling
properties.

[0033]

The content of the component (1) is preferablgdauthan 3 wt% when the component
(I) consists of rape seed oil. This inhibits paoty elevation in the acid value but also heat
discoloration of the oil or fat composition.

[0034]

The base oil as the component (1l) is an edidlerdiat having a melting point lower

than 16C. The base oil can be a single edible oil oofa combination of two or more

edible oils or fats. In the present specificatit@ melting point refers to a rising melting
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point. The rising melting point can be measuredanformance with Standard Methods for
the Analysis of Fats, Oils and Related Materials232-1996.
[0035]

Specific examples of the edible oils or fats id@wsoybean oil, rape seed oil, palm-
based oils or fats having a melting point lowenth&C, rice oil, corn oil, cottonseed oil,
safflower oil, sunflower oil, olive oil, and sesaseed oil. The base oil may contain an edible
oil or fat having a melting point of 20 or higher.

[0036]

The palm-based oils or fats having a melting plmwer than 18C include palm
fractionated oils and processed oils or fats obthiny subjecting palm oil to 2 or more
treatments selected from fractionation, transdgtation, and hydrogenation. The palm
fractionated oils having a melting point lower tHHAC include palm olein and the like.
[0037] The base oil as the component (l) is pedibr soybean oil, rape seed oil, and/or a
palm-based oil having a melting point lower thafiC,0more preferably soybean oil, a palm-
based oil having a melting point lower tharf@0or an edible oil or fat containing not lower
than 25 wt% of a palm-based oil having a meltinoyplower than 18C, and further
preferably an edible oil or fat in which the totaintent of soybean oil and a palm-based oll
having a melting point lower than Ais not lower than 60 wt%.

[0038]
The content of the component (I1) relative to Wiele weight of the composition is

85 to 99.95 wt%, preferably 85 to 99.8 wt%, moref@rably 85 to 99 wt%, and particularly
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preferably 88 to 99 wt%. When the content of thmponent (II) is lower than 85 wt%, too
many crystals may be deposited to spoil the haggineperties, while when the content
exceeds 99.5 wt%, heating resistance may not bguatidy exhibited.

[0039]

Depending on the applications of the oil or fanpmsition, the oil or fat composition
as the component (I) can contain, in addition &odbmponents (I) and (ll), a component (llI)
that is an additive known in the art provided tihet effects of the present invention are not
impaired.

[0040]

Examples of the component (lIl) include phospharoistaining compounds such as
phospholipids, phosphoric acid, and phosphates|stiiets such as lecithin, glycerol fatty
acid esters, sorbitan fatty acid esters, propytgyeol fatty acid esters, sucrose fatty acid
esters, and polyglycerol fatty acid esters; antlarts such as tocopherol, catechins, ascorbic
acid, ascorbyl palmitate, sodium ascorbyl phosphaggnesium ascorbyl phosphate, and
ascorbyl tetrahexyldecanoate; thickeners and statslsuch as pectin, carrageenan, xanthan
gum, carboxymethylcellulose (CMC), guar gum, guabar, locust bean gum, karaya gum,
tamarind gum, tara gum, furcellaran, soda caseialgmates, agar-agar, gum elemi, gum
Canada, and gum damar; colorants; flavors suchiladlavor, vanilla flavor, and vanilla
essence; sugars such as glucose, maltose, suexiese, trehalose, maltotriose, palatinose,
reduced palatinose, xylitol, erythritol, maltitsbrbitol, isomerized corn syrup, and starch

syrup; common salt; and dairy products such asevimilk powder, buttermilk, fermented
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milk, nonfat milk powder, whole sweetened condensdk, nonfat sweetened condensed
milk, and fresh cream, milk fat, and milk fat pregt#ons.
[0041]

The oil or fat composition of the present inventaan be obtained by mixing a
predetermined proportion of the components (I) @)dnd, as needed, the component (l11).
These components may be mixed all at once, ordimponent (1) may be mixed with part of
the component (I1) and then mixed with the reshefcomponent or components.

[0042]

The oil or fat composition of the present inventis suitably used as a deep frying oil
or fat composition because of its excellent heatasistance. Examples of the deep-fried
foods to be cooked include tempura, croquettek qpatlets, karaage, deep-fried fish, fried
potatoes, deep-fried tofu, fried rice crackergdrsnacks typified by chips and puffs, donuts,

churros and other fried bread, instant noodles,praetooked foods.

Examples
[0043]

The present invention will be described in moreadl®y examples and comparative
examples. The scope of the present invention, iexyés not limited to these examples.
[0044]

[Preparation Examples 1 to 3]
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In Preparation Examples 1 to 3 below, an oil batathe component (I) was prepared
and the physical properties thereof were measured.
(Preparation Example 1)
1. Preparation of palm-based fractionated oil or fa

The following raw material was subjected to franttion in a pilot fractionation unit
(Laboratory scale pilot fractionation; 10-kg batamnufactured by De Smet. Palm super
stearin with an iodine value (hereinafter, alsdechlV) of 15 (manufactured by
MEWAHOLEO INDUSTRIES SDN. BHD.) as a raw materiaasvthoroughly melted at 70,
and then the temperature of the water was gradlmallgred to 68C. During crystallization,
2 ml of the slurry sample was taken and placedglass container, followed by measurement
of the slurry SFC by an NMR analyzer (NMS120 mieispnanufactured by Bruker
Corporation). When the slurry SFC reached 0.2%sttrry was transferred to the
Laboratory scale filter, followed by pressurizationl5 bar for filtration, thereby giving a
hard part. The hard part yield determined by datowg (weight of hard part)/(weight of hard
part + weight of liquid part) was 1.4 wt% (Table Z)he fractionation efficiency determined
by calculating (yield of hard part)/(slurry SFC)wa (Table 2).
[0045]
2. Analysis of hard part composition

The triglyceride composition of the hard part wlasermined in conformance with
A.O.C.S. Official Method Ce 5-86, as follows. Ejra 10-mg sample of the hard part

obtained above was taken and placed in a GC wiathich 1 ml of hexane was added for
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thoroughly melting the sample. The resulting sawhs analyzed on gas chromatography
(GC) under the following measurement conditions.
GC measurement conditions:
GC/FID; 6890 series GC System (manufactured byehgilechnologies)
Column; CP-TAP CB for Triglycerides
25 mx 0.25 mm with film pressure of Ouim (manufactured by Agilent
Technologies)
Temperature-raising conditions; 200(1 min) -> (8C/min) -> 356C (10 min)
Inlet temperature; 35C
Detector temperature; 385
Carrier gas; He gas
Carrier gas flow rate; 1.7 ml/min
Makeup gas flow rate; 40 ml/min
Hydrogen gas flow rate; 30 ml/min
Air flow rate; 400 ml/min
Split ratio; 1:50
Injection volume; ul
[0046]
The content of unsaturated fatty acids (18:1 £ #818:3) that were constituent fatty
acids was also determined in conformance with A.8.Official Method Ce 1h-05(2005).

GC analysis gave the ratio of the content of tripih, as determined by calculating
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tripalmitin/triglyceride, as 73.5 wt% (Table 2) hd ratio of the content of unsaturated fatty
acids as determined by calculating (unsaturatey éaids (18:1 + 18:2 + 18:3))/(total content
of all of fatty acids) was 6.9 wt% (Table 2), thiglyyceride containing unsaturated fatty acid
content as determined by calculating (triglycegdataining unsaturated fatty
acid)/triglyceride was 15.0 wt% (Table 2), and tago of the content of tripalmitin relative to
the content of tri-saturated fatty acid triglycermas 86.6 wt% (Table 2).
[0047]
(Preparation Example 2)

Palm super stearin of IV 12 (manufactured by MEWRAHEO INDUSTRIES SDN.
BHD.) was thoroughly melted at %, and then the temperature of the water was glgdua
lowered to 68C. When the slurry SFC reached 0.3%, the slury tnansferred to the
Laboratory scale filter for filtration. Pressurtime to 15 bar gave a hard part. The hard part
was to serve as a palm-based fractionated oiltaffde present invention. In the same
manner as in Preparation Example 1, the hard peld, yhe fractionation efficiency, the hard
part composition (the tripalmitin content, the umnsated fatty acid content, the triglyceride
containing unsaturated fatty acid content, andripalmitin content relative to tri-saturated
fatty acid triglyceride) were determined. The tessare shown in Table 2.
[0048]
(Preparation Example 3)

Palm super stearin of IV 12 (manufactured by MEWRNHEO INDUSTRIES SDN.

BHD.) was thoroughly melted at %D, and then the temperature of the water was glgdua
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lowered to 68C. When the slurry SFC reached 0.5%, the slurry tnansferred to the
Laboratory scale filter for filtration. Pressurte to 15 bar gave a hard part shown in Table
2. The hard part was to serve as a palm-basetibinated oil or fat of the present invention.
In the same manner as in Preparation Example hattepart yield, the fractionation
efficiency, and the hard part composition were cheteed. The results are shown in Table 2.
[0049]
(Preparation Example 4)

Palm super stearin of IV 12 (manufactured by MEWANHEO INDUSTRIES SDN.
BHD.) was thoroughly melted at %0, and then the temperature of the water was glgdua
lowered to 68C. When the slurry SFC reached 0.4%, the slury tnansferred to the
Laboratory scale filter for filtration. Pressurie to 15 bar gave a hard part shown in Table
2. The hard part was to serve as a palm-basetibinated oil or fat of the present invention.
In the same manner as in Preparation Example hattepart yield, the fractionation
efficiency, and the hard part composition were cheteed. The results are shown in Table 2.
[0050]
(Reference Example 1)

For comparison, palm super stearin of IV 12 (maouwfred by MEWAHOLEO
INDUSTRIES SDN. BHD.) was used. The compositiogréof is shown in Table 2.
[0051]

(Reference Example 2)
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For comparison, palm super stearin of IV 15 (maouwfred by MEWAHOLEO

INDUSTRIES SDN. BHD.) was used. The compositiogréof is shown in Table 2.
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[0052]

[Table 2]
Raw material Fractionation Composition of palm-lobesactionated oil or fat (hard
part after fractionation)
Slurr Hard Fractionation Ratio of | Ratio of Ratio of :
SFCX part efficiency3) content of | content of | content of ItQ atio of content of
) : s : . ripalmitin relative
(wt%) yield tripalmitin [ unsaturated triglyceride to content of tri-
(Wt%) 4 (wt%) | fatty acids | containing g ,
5) (Wt26) unsaturated saturated fatt )acu
fatty acid® triglyceride
(Wid%6) (wt%)
Preparation Palm super
Example 1 stearin (IV 15) 0.2 1.4 7 73.5 6.9 15.0 86.6
Preparation Palm super
Example 2 stearin (IV 12) 0.3 55 18 77.0 7.5 11.0 86.8
Preparation Palm super
Example 3 stearin (IV 12) 0.5 4.1 8 84.8 2.8 5.2 89.5
Preparation Palm super
Example 4 stearin (IV 12) 0.4 2.4 6 84.3 4.2 5.9 89.3
Reference Palm super
Example 1 | stearin (IV 12) i i i 67.5 11.6 19.5 84.1
Reference Palm super
Example 2 | stearin (IV 15) i i i 60.5 13.7 23.7 79.9
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1) Slurry SFC = weight of solid fat/weight of oit fat slurryx 100 (wt%)

2) Hard part yield = weight of hard part/(weighthafrd part + weight of liquid part) 100
(Wt%)

3) Fractionation efficiency = hard part yield/slu8FC

4) Ratio of content of tripalmitin = weight of tapmitin/weight of triglyceridex 100 (wt%)

5) Ratio of content of unsaturated fatty acids Fgiveof unsaturated fatty acids (18:1 + 18:2
+ 18:3)/the total weight of all of fatty acids100 (wt%)

6) Ratio of content of triglyceride containing unsated fatty acid = weight of triglyceride
containing unsaturated fatty acid/weight of triglgidex 100 (wt%)

7) Ratio of content of tripalmitin relative to cent of tri-saturated fatty acid triglyceride =

weight of tripalmitin/weight of tri-saturated fatacid triglyceridex 100 (wt%)

[0053]
[Examples 1 to 3]

An oil or fat composition of the present inventwas prepared using a palm-based
fractionated oil or fat resulting from each prep@araexample as the component (I) and rape
seed oil as the component (1), followed by evahrabf the heating resistance.

[0054]
1. Preparation of oil or fat composition
A component (I) and a component (lI) each at tlegl@termined content shown in

Table 3 were mixed to give an oil or fat compositid-or comparison, rape seed oil to which
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no component (I) was added (Comparative Exampénd)rape seed oil to which palm super
stearin shown in either of Reference Examples 12andre added (compositions of
Comparative Examples 2 and 3) were also prepared.
[0055]
2. Test for evaluating heating resistance

The oil or fat composition was subjected to a tessevaluating heating resistance by
means of a simplified heating test, as followsst-ian oil bath was filled with silicone oil
(KF-968-100CS manufactured by Shin-Etsu Chemical (d.), and was then warmed to
190°C. A testtube (18 mm 165 mm) containing 10 g of a sample was placedtast tube
rack (5x 5) for immersion in the silicone bath, followed lhyating at 1R for 70 hours.
The color tone and the acid value of the oil weeasured after 0 hour and 70 hours a@90
The color tone was measured with a Lovibond coleten(manufactured by THE
TINTOMETER LTD., TINTOMETER MODEL E) using a 25.4mmcell, and the 10R+Y
level was determined by calculation. The acid #as the amount (mg) of potassium
hydroxide for neutralizing the free fatty acids taned in 1 g of the sample was measured in
conformance with Standard Methods for the Analg$iBats, Oils and Related Materials
2.3.1-1996. The results are shown in Table 3.
[0056]

[Table 3]

Physical properties of oil or fat

Composition of oil or fat composition o
composition

(1) Base | Ratio| (I) Palm-based Ratio Acid value? Color tone?
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oil

fractionated oil

Before

Before

or fat heating 70 hr heating 70 hr
Comparative| Rape seed ), : 0.06| 1.89| 41| 88
Example 1 oil
Comparative| Rape seed Oil or fat of
b Pe 95 Reference 0.06 | 1.36 | 4.2 110
Example 2 oil
Example 1
Comparative| Rape seeq Oil or fat of
b Pe 95 Reference 0.06 | 1.54 4.2 08
Example 3 oil
Example 2
Rape seed Oil or fat of
Example 1 po” 95 Preparation 0.12 0.38 4.2 37
Example 1
Rape seed Oil or fat of
Example 2 po” 95 Preparation 0.06 0.62 3.1 48
Example 2
Rape seed Oil or fat of
Example 3 %” 95 Preparation 0.06 0.38 5.2 21
Example 3

1) Acid value: acid value before heating or afte@’C x 70 hr

2) Color tone: chromaticity 10R+Y before heatingaéter 196C x 70 hr

3) Rape seed oil: manufactured by J-Oil Mills, Inc.

[0057]

As shown in Table 2, the oil or fat compositiofishe present invention in each of

which the palm-based fractionated oil or fat obddim each of Preparation Examples 1 to 3

was added to a base oil in a proportion of 5% lwadi\ealues and color tones, before heating,

that were almost the same as the acid value antbtbetone of the base oil to which no

palm-based fractionated oil or fat was added.

[0058]

Figs. 1 and 2 show the acid values and the colwd of the oil or fat compositions

after maintained at 189G for 70 hours, for comparison. Compared to tree c the base oil,
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elevation in the acid values and discoloratiorhef ¢il or fat compositions of the present
invention after maintained at 1% for 70 hours were remarkably inhibited. Heating
resistance that is retained for such an extendeddef time is a significantly advantageous
property of a deep frying oil or fat compositiother for commercial use or for household
use.
[0059]

Fig. 1 shows that elevation in the acid valuethefoil or fat compositions containing
a palm-based oil or fat outside the scope of tlesgmt invention (Comparative Examples 2
and 3) was inhibited to a greater extent thanencése of the base oil alone but to a lesser
extent than in the cases of the oil or fat compasit of the present invention. The oil or fat
compositions of Comparative Examples 2 and 3 uneetrsignificant heat discoloration
compared to the base oil alone of Comparative ExamgFig. 2). Thus, the compositions of
the present invention of Examples 1 to 3 had buothercid values and the heat discoloration

remarkably inhibited and therefore were excellemrall compared to the compositions of

Comparative Examples 2 and 3.
[0060]
[Examples 4 to 10]
An oil or fat composition of the present inventioaiving a different ratio of the
component (I) was prepared, and the heating resistaas evaluated.

[0061]
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1. Preparation of oil or fat composition

An oil or fat composition was prepared in the san@aaner as in Example 2 except

that the content of the component (I) was changezhawn in Table 4.

[0062]

2. Test for evaluating heating resistance

The oil or fat composition was subjected to a tessevaluating heating resistance in

the same manner as in Example 1 by a simplifietifigegest. The results are shown in Table

4,
[0063]
[Table 4]
Composition of oil or fat composition Physical properties of oil or fat
composition
i 1) )
1) Base (1) Palm-basec Acid value Color ton€®
: Ratio | fractionated | Ratio Before
oil ) Before :
oil or fat heating 70 hr hegtln 70 hr
Comparativ Rape seed
e Example ol 100 - 0 0.06 1.89 41 88
1
Rape seed Oil or fat _of Not
Example 4 ol 99.9 Preparation 0.1 0.06 1.53| measu| 100
Example 2 red
Rape seed Oil or fat .of
Example 5 oil 99.7 Preparation 0.3 0.08 148 3.0 102
Example 2
Rape seed Oil or fat _of Not
Example 6 ol 99.5 Preparation 0.5 0.08 1.37| measu| 102
Example 2 red
Rape seed Oil or fat .of
Example 7 oil 99.0 Preparation 1.0 0.06 1.27) 3.0 98
Example 2
Rape seed Oil or fat _of
Example 8 ol 97.0 Preparation 3.0 0.06 1.28| 3.0 97
Example 2
Example 2| Rape see 95.0 Oil or fat of 5.0 0.0 20.63.1 48
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oil Preparation
Example 2
Rape seed Oil or fat _of
Example 9 ol 90 Preparation 10 0.06 041 4.2 43
Example 2
Rape seed Oil or fat .of Not
Example 10 oil 85 Preparation 15 0.06 0.46| measu| 50
Example 2 red

1) Acid value: acid value before heating or afte@’C x 70 hr

2) Color tone: chromaticity 10R+Y before heatingatter 196C x 70 hr

[0064]

Fig. 3 is a graph showing a correlation betweerr#tio of the component (1)
(abscissa) and the acid values (left ordinatehercblor tones (right ordinate) of the oil or fat
compositions after maintained at 2@0for 70 hours. Elevation in the acid values @f dfil or
fat compositions containing rape seed oil as tise loél was inhibited by addition of not
lower than 0.1 wt% of the component (1) and wasasably inhibited by addition of more
than 3 wt% of the component (I). When more thand%e component (I) was added, heat
discoloration was remarkable. This indicates thatoil or fat compositions of the present
invention containing rape seed oil as the baswithl the content of the component (11)
ranging from not lower than 0.05 wt% to not higtiean 15 wt% exhibited heating resistance
at least in a way that elevation in the acid valas inhibited and, particularly when the
content of the component (II) exceeded 3 wt% b m@t higher than 15 wt%, exhibited
excellent heating resistance in a way that botretbéeation in the acid value and the heat
discoloration were inhibited.

[0065]
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[Examples 11 to 13]

An oil or fat composition of the present inventicontaining a different base oil as the
component (Il) was prepared, and the heating essistwas evaluated.
[0066]
1. Preparation of oil or fat composition

An oil or fat composition containing the kinds aheé contents of the components (1)
and (Il) was prepared. The raw oils or fats usedevas follows.
Rape seed oil: melting point not higher thd@ Smanufactured by J-Oil Mills, Inc.
Soybean oil: melting point not higher thatC5manufactured by J-Oil Mills, Inc.
Palm olein: IV 67, melting point of 8@, manufactured by J-Oil Mills, Inc.
Mixed oil: mixed oil of the rape seed oil, the segh oil, and the palm olein at 30:30:40
[0067]
2. Test for evaluating heating resistance
(1) Simplified heating test

The oil or fat composition was subjected to a tessevaluating heating resistance in
the same manner as in Example 1 by a simplifietifgegest. The results are shown in Table
5. Fig. 4 and Fig. 5 are graphs showing the aalides and the color tones of the oil or fat
compositions of the present invention and the lbds¢o which no component (I) was added,
after maintained at 189G for 70 hours, for comparison.
[0068]

[Table 5]
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Composition of oil or fat composition Physical properties of oil or fat
composition
i 1) )
1) Base (1) Palm-based Acid value Color toné
, Ratio | fractionated | Ratio Before
il il or fat Before 70 hr| heatin| 70 hr
onorta heating g
Comparative|  Rape | ., - 0 006 | 1.8 4.1 88
Example 1 | seed oil
Rape Oil or fat of
Example 8 P 1 97.0 Preparation | 3.0 0.06 1.28] 3.0 97
seed oll
Example 2
Comparative| Soybean) ; 0 005 | 1.08 2.8 | 60
Example 4 oil
Sovbean Oil or fat of
Example 11 3)/” 97.0 Preparation | 3.0 0.05 0.55| 2.9 54
Example 2
Comparative|  Palm |, 4, - 0 005 | 260 69 | 127
Example 5 olein
Palm Oil or fat of
Example 12 . 97.0 Preparation | 3.0 0.06 1.71] 8.0 85
olein
Example 2
Comparative| 1., o4 oil | 100 - 0 005 | 194 43 | 94
Example 6
Oil or fat of
Example 13| Mixed oil 97.0 Preparation 3.0 0.06 1.06 5.3 76
Example 2

1) Acid value: acid value before heating or afte@’C x 70 hr

2) Color tone: chromaticity 10R+Y before heatingaéter 196C x 70 hr

[0069]

Table 5 and Figs. 4 and 5 indicate that the oiabcompositions of the present
invention in each of which the component (Il) waarged from rape seed oil to soybean oil,
to palm olein having a melting point of 834 or to a mixed oil of rape seed oil, soybean oil,
and the palm olein still exhibited heating resis&anin addition, heat discoloration of the oil

or fat compositions containing soybean oil, therpalein, or a mixed oil of rape seed oil,
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soybean oil, and the palm olein as the base oilsigasficantly inhibited even when the
content of the component (1) was 3%.
[0070]
(2) Heating test on ceramic dish

An oil or fat composition in which the oil or faf Preparation Example 2 was added
to rape seed oil in a proportion of 3% (Exampla®) rape seed oil to which the oil or fat of
Preparation Example 2 was not added (Comparatiamiple 1) were subjected to a heating
resistance test on a ceramic dish, as followsa daramic dish ap 18 cm, 400 g of the rape
seed oil or the oil or fat composition of Example/&s placed, followed by heating to 280
The temperature was allowed to reach®@9@vhich was maintained for 28 hours. While the
temperature was maintained, a sample of the oilsubgected to evaluation of the acid value
and the color tone (by the Lovibond scale usin@&4-mm cell). The results are shown in
Figs. 6 and 7, which indicate that the test onraroe dish exhibits the same behavior as
observed in a simplified heating test.
[0071]
[Example 14] Deep-frying test

The oil or fat composition of the present inventiwas used for deep frying food
ingredients to evaluate the resulting food. Spegpifocedure of the test was as follows.

[0072]
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An oil or fat composition in which the proportiofthe oil or fat of Preparation
Example 4 to rape seed oil was 3% (Example 14)psgsared. For comparison purpose,
rape seed oil (Comparative Example 1) was also.used
[0073]

In a pan, 500 g of the oil or fat composition wéeced, followed by heating to 149D
to deep fry a frozen croquette (trade name: frazeguette, manufactured by Kobe Bussan
Co., Ltd.). The resulting food was evaluated Ipanel of specialists for its flavor and taste.
The results indicated no difference in the flavod &aste between Example 14 and
Comparative Example 1. This proved that the ofabcomposition of the present invention

had no adverse influence on the quality of food.
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CLAIMS
1. An oil or fat composition comprising:
(I) a palm-based fractionated oil or fat in whitle tratio of the content of tripalmitin relative
to the content of triglyceride is 70 to 90 wt%,
the ratio of the content of unsaturated fatty acadiative to the total content of all of fatty
acids is 1 to 8 wt%, and
the ratio of the content of tripalmitin relativettte content of tri-saturated fatty acid
triglyceride is 84 to 95 wt%, and
(1) a base oil having a melting point lower thad?@,
wherein the content of the component () relatvéhe whole weight of the oil or fat
composition is 0.05 to 15 wt%, and
the content of the component (ll) relative to theoke weight of the oil or fat composition is

85 10 99.95 wt%.

2. The oil or fat composition according to claimaherein the triglyceride containing

unsaturated fatty acid content to triglycerideha tomponent (I) is 0.5 to 18 wt%.

3. The oil or fat composition according to claimaherein the component (1) consists of

a hard part obtained by subjecting a palm fractesh&ard part in slurry form to fractionation

by crystallization at a hard part yield of not heglthan 26 wt%.
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4. The oil or fat composition according to claimaerein the palm fractionated hard

part is palm super stearin with an iodine valué®to 17.

5. The oil or fat composition according to claimaderein the crystallization in

fractionation gives a slurry SFC of not higher ti2z&nwt%.

6. The oil or fat composition according to claimaerein the fractionation gives a ratio

of hard part yield/slurry SFC of not higher than 20

7. The oil or fat composition according to claimaherein the base oil as the component
(1) consists of at least one selected from a groupsisting of rape seed oil, soybean oil, and

a palm-based oil or fat having a melting point lotven 16C.

8. A method for producing an oil or fat compositicomprising the step of adding, to
(11) a base oil having a melting point lower the®?@, 0.05 to 15 wt% of (1) a palm-based
fractionated oil or fat in which the ratio of thentent of tripalmitin relative to the content of
triglyceride is 70 to 90 wt%,

the ratio of the content of unsaturated fatty acalistive to the total content of all of fatty
acids is 1 to 8 wt%, and

the ratio of the content of tripalmitin relativettte content of tri-saturated fatty acid

triglyceride is 84 to 95 wt%.
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9. A method for inhibiting elevation in an acid walof an oil or fat composition,
comprising the step of adding, to (Il) a base aitihg a melting point lower than %D, 0.05
to 15 wt% of (I) a palm-based fractionated oil @t ih which the ratio of the content of
tripalmitin relative to the content of triglyceride 70 to 90 wit%,

the ratio of the content of unsaturated fatty acalistive to the total content of all of fatty
acids is 1 to 8 wt%, and

the ratio of the content of tripalmitin relativettte content of tri-saturated fatty acid

triglyceride is 84 to 95 wt%.

10. A method for inhibiting heat discoloration of @il or fat composition, comprising the
step of adding, to (I) a base oil having a meltamint lower than 1%, 0.05 to 15 wt% of (1)

a palm-based fractionated oil or fat in which taga of the content of tripalmitin relative to
the content of triglyceride is 70 to 90 wt%,

the ratio of the content of unsaturated fatty acadative to the total content of all of fatty
acids is 1 to 8 wt%, and

the ratio of the content of tripalmitin relativettte content of tri-saturated fatty acid
triglyceride is 84 to 95 wt%,

under a condition that the content of the compo(igmd larger than 3 wt% in the case where

the component (1) consists of rape seed oil.
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