13 Novenber: 2006 BODY TASTE | MPROVER COVPRI SI NG LONG- CHAI N HI GHLY
UNSATURATED FATTY ACI D AND/ OR ESTER THEREOF AND VEGETABERIovVEmber 9§0pos! T1 ON
CONTAI NI NG THE SAME Technical Field The present invention relates to a body
taste i nprover conprising a long-chain highly unsaturated fatty acid

and/ or an ester thereof, and to vegetable fat and oil conposition
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and is very inportant as a precursor for the synthesis of prostaglandin,

t hromboxane, | eukotriene, etc Attenpts have been nmade to add the

| ong- chdiéghpicghFigldinsat urated fatty acids such as arachidonic acid and
esters thereof for enrichnment of nutrition and provision of various
physi ol agi cal functions in view of the above remarkable functions of
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Attempts have been made to add the long-chain highly unsaturated fatty acids

- such as arachidonic acid and esters thereof for enrichment of nutrition and
provision -of various physiological functions in view of the above remarkable
functions of arachidonic acid.

An enriched composition described ‘in Japanese Patent Application laid open
Hei 10 (1998)-99048 comprises arachidonic acid in an amount of 0.1~10 % by
weight as one of the components added for realizing a composition similar to
that of mother’s milk.

As an example of the above ester, Japanese Patent Application laid open Hei 4
(1992)-197134 discloses fat and oil composition for frying, which is protected
against a decrease in temperature of an inner material due to evaporation latent
heat. The composition comprises as constituting fatty acid unsaturated fatty
acids such as arachidonic acid in an amount of 20~60 % by weight.

Japanese Patent Application iaid‘open Hei 9 (1997)-13075 discloses fat and oil
consisting of glyceride comprising ong-chain highly unsaturated fatty acids such
- as arachidonic acid, and having a function of reducing the concentration of fatty
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different structure fromnatural one, in which less than 40 nol % of the
total long-chain highly unsaturated fatty acids are bdﬁN&"%”H’eQz%sition of
the glyceride. Japanese Patent Application laid open Hei 9 (1997) -13076
di scl oses fat and oil wth the sane conposition as the above one, having a
function of inhibiting platelet aggregation. Japanese Patent Application

| aid open Hei 11 (1999)-89513 discloses a synthetic fat and oil
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baby or an infant, food for infant, and food for a pregnant woman.

However, there is no disclosure of technology about use of the long-chain highly
unsaturated fatty acid for the purpose of improving taste such as a body taste of
foods and vegetable fat and oil, or no description to suggest a possibility to do
that.

There has been a problem that the addition of the long -chain highly unsaturated
fatty acid to foods would deteriorate their taste due to odor smell reversion
flavor derived from oxidized decomposition of the fatty acid.  Many means
have been tried to solve the problem.

One of the those means is disclosed in the Japanese Patent Application laid
.open Sho 63 (1 988)-44843' wherein a highly unsaturated fatty acid is included in
an inner oil phase of an oil-in-water-in-cil-type emulsion composition. The
Japanese Patent Application laid open Hei 6 (1994)-172782 discloses
technology of pulverizing fat and il comprising a highly unsaturated fatty acid.
The Japanese Patent Application laid open Hei 9 (1997)-176679 discloses
technology of mixing anti-oxidant powder with a pulverized unsaturated fatty




di scl oses technol ogy of m xing o-tocopherol wth fat and oil conprising a
pol yunsaturated fatty acid. The Japanese Patent Appli cdfNoHFMEsr #%pen Hei
11 (1999)-12592 discl oses technol ogy of addi ng soybean source to fish fat
and oil conprising a highly unsaturated fatty acid. The Japanese Patent
Application |aid open 2001-78702 discloses as an exanple of application of
hi ghly unsaturated fatty acids in the field of food a seasoning having
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of the fat and oil. No oxidization treatnent such as heating treatnent is
not carrjed out in %@[t)roc ss”for the reparation_of the seasoning. Exanples

. f .

of foodShentapanase; hstent catiam daide 2B8RI AB01-I8LPEnelisClosRs| 85 #Rr f or ned
| i]ncl udeeasagm%l_@i of- bﬂplﬁxéiktigﬁ aguggis!yldﬁﬁmmwufl Watt%ﬁ_aﬁﬁgdnfthémétw Qﬂtf\?mb_a-a The

apanese | ose avorj ng_conmpgsi,tion ich is

pr epar e%?ao%nﬁ-ﬁ H%@Qgi%Hﬁcg'fgdf'gﬁ@?sac‘cﬁ%%eeﬁegpqﬂ%gﬁﬁtem%qhéﬁ PEERASY act eri zed
by conipy mixing falt ame ail witnextodct prtoyam sitnmeterdty patenyulsionds Fisint &if or 3 _
unconj uaptad oif BfbRsAGNHle!fn R ATHNRIosEl AL SAAMIO P lndtdheaghent . Thi s

avoring ~ conposition“conprises sweet and creamny note that 1's remarkably
r ecogni &edoi,includingeena wherdin 100%. by weighler niereciittiag fisk wdlis madg ok he f at
and oi |5 ; ' Ldi zation treatnment, which has to be
carri ecp gwgaﬁmgﬁﬁgﬁéﬁﬁt%&ﬁ'process In the presence of an
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performed include surimi-based products, fish and processed fish products.

The Japanese Patent No.3220155 discloses a flavoring composition which is
prepared by oxidization of fatty acids except milk fat and is characterized by
~ comprising at least one of polyunsaturated fatty acids with n-3 unconjugated
~ . double bond in an amount of more than 0.01 % by weight. This flavoring
composition comprises sweet and creamy note that is remarkably recognized in
butter-like flavor. In order to obtain such note, the fat and oil need to be
subjected to oxidization treatment, which has to be carried out under control
during a process in the presence of an anti-oxidant that will slightly delay the
. oxidization. As the flavor generated in the oxidization treatment contains
volatile components, the oxidization treatment is preferred to do in a closed
system. Actually, the oxidization treatment is done by using a reflux condenser
in an example. It is described that the flavoring composition is particularly
suitable in use for adding flavor to foods that are advantageously desired to
‘have butter flavor,

In the field of food, there are some kinds of foods that require “body taste” and




13 Novenber 2006 "rich or thick taste", such as fried foods including pork
cutlet, fat and oil containing foods including curry d8l¥Enteng08qgyo-za"
(Chi nese-style pork dunpling)." Conventionally, flavor has been added, or
animal fat and oil have been used alone or in conbination with vegetable
fat and oil in order to give the above tastes to those foods. However,
there is_a. pro n1tm%, t he, added fggégé Is volatiljzed durlngmﬁ heati ng
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I ncreased. The present invention was conpl eted based on the above
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and/or an ester thereof and being obtainable by oxidization treatnent,
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A long-chain highly unsaturated fatty acid such as arachidonic acid and/or an
ester thereof has been considered for a long time a causative agent of
putrefactive smell of meat and the like and off-flavor. However, the present
inventors have studied to solve the above problems, and finally found that when
foods are mixed with the long-chain highly unsaturated fatty acid and/or the
ester thereof alone or are subjected to oxidization treatment such as heating
with vegetable fat and oil comprising a predetermined amount of said long-chain
highly unsaturated fatty acid and/or the ester thereof, the body taste of the
foods ill be improved and the original tastes of the foods will be increased. The
present invention was completed based on the above findings.

‘Thus, disclosed herein is a body taste improver comprising an n-6 long-chain
highly unsaturated fatty acid and/or an ester theréof, especially one for
'vegetable fat and oil. Disclosed further is a body taste improver comprising an
n-3 long-chain highly unsaturated fatty acid and/or an ester thereof and being
~obtainable by oxidization treatment, especially one for vegetable fat and oil.




Accordingly, a first aspect provides a body taste inpr over corrprl si ng an
n-6 |ong-chain highly unsaturated fatty acid and/or arl3 8eresmbef Hi%eof . A
second aspect provides a body taste inprover conprising an n-3 |ong-chain
hi ghly unsaturated fatty acid and/or an ester thereof and being obtainable
by oxidization treatnment. A third aspect provides a body taste inprover as
defi ned above, conprising the |I|ong-chain highly unsaturated fatty acid
and/ or an ester thereof in an amount of 10% by weight or nore. A fourth
aspect pheordioglya anfitsh apeot providesy angodyo thste asipeover sorgedsity @rf a6 and o |
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i mpr over! yt"f?égrﬂ)tr@'s@ﬁfe speci fication neans an agent that effects t he
advant ages of the present invention, i.e., an agent that newly provides or

i.prove vanificant .t bod rich or .t t as f t he foods
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treat mey, ting with the vegetable fat and oil conposition. The
"body t b?éf‘él‘{?%ﬁ?af).'eec;}[apprem ated by a sensory test described in the

exanpl es of the present specification. The "l ong-chain highly unsaturated
Fatty aq fith b8pddipravigesd meBRIS A4 QHihed aBB3E Scomprising mixing the body

taste improver with the vegetable fat and oil so that a content of the long-chain
~highly unsaturated fatty acids 10 — 10,000 ppm.

A sixth aspect provides a use of a vegetable fat and oil composition comprising
an n-6 long-chain high unsaturated fatty acid and/or an ester thereof in an
amount of 10 — 10,000 ppm as a body taste improver.

A seventh aspect provides a use of a vegetable fat and oil composition
comprising an n-3 long-chain highly unsaturated fatty acid andfor an ester
thereof in an amount of 10 — 10,000 ppm and being obtainable by oxidization
treatment, as a body taste improver.
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a fatty acid having 20 or nore of carbon atoms and 3 or nore of double
bonds “in the case of n-3 |ong-chain highly unsaturated3fa¥ePeadii¥s, and a
fatty acid having 18 or nore of carbon atons and 3 or nore of doubl e bonds
in the case of n-6 tong-chain highly unsaturated fatty acids. A |long-chain
hi ghly wunsaturated fatty acid having 20-24 carbon atons and 4-6 doubl e
bonds i's preferred in both cases. Exanples of the n-6 |ong-chain highly
unsaturated fatty_ aci ds | ncl ude arachidonic acid (AA) and docosatetraenoic
aci d (DBagt Mode feiCamying Qutithe bavenfioy of er abl e. Exanpl es of the n-3
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| ong-chai'n 8 unsat or t ng-
unsat uref qag fly acids that have different origins but belong to the sane
kind. 5 13 Novenber 2006 There is no limtation on structure and
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the bo ¥tty acids include arachidonic acid (AA} and docosatetraenocic acid (DTA),
arachidonic acid being preferable. Examples of the n-3 long-chain highly
unsaturated fatty acids include docosahexaencic acid (DHA) and
eicosapentaenoic acid (EPA).

There is no limitation on an origin of the iong -chain highly unsaturated fatty acid
such as arachidonic acid and its ester used in the present invention. Those
skilled in the art may optionally use those derived from various animals and
vegetables, microorganisms and algae that are commercially available. '

For example, Japanese Patent Applications laid open Hei 10 (1998} —70992
and Hei 10 (1998) —191886 disclose edible fat and oil derived from bacteria,
which comprises a lot of arachidonic acid in a form of triglyceride. The
arachidonic acid may be therefore obtained form said edible fat and oil.

It is also possible to mix and use together two or more kinds of the Jong-chain
highly unsaturated fatty acids, or the long-chain highly unsaturated faity acids
that have different origins but belong to the same kind.




taste inprover shall be needed, which nmay cause di sadvantageous effects due
to ot her conponents contai ned therein. The body taste iHPIPEIER 906t he
present invention conprises the long -chain highly unsaturated fatty acid
and its ester preferably in an anmount of 10 % by wei ght or nore, nore
preferably 30 % by weight or nore. The body taste inprover of the present

I nvention may additionally contains other optional conponents known to
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There is no limitation on a method for the oxidization treatment of the n-3
long-chain highly unsaturated fatty acid and/or the ester thereof, which, for
example, includes heating treatment. There is no limitation on a method for
heating treatment, either. It is not necessary to carry out the oxidization
treatment in the presence of an antioxidant, or in a closed system. The
heating may therefore be normally carried out at 40°C ~200°C for 0.1~240
hours, preferably at 80°C ~180°C for 0.5~72 hours. Although it is not
necessary to subject the n-6 long-chain highly unsaturated fatty acid and/for the
ester thereof to the oxidization treatment in order to effect its advantage as the
body taste improver, whose advantages shall be further increased by the
oxidization treatment. The oxidization treatment may also be done by heating
‘the foods which comprise the body taste improver comprising long-chain highly
unsaturated fatty acid and/or the ester thereof.

‘The present invention further relates to a method for improving body taste of
vegetable fat and oil comprising mixing the body taste improver with the
vegetable fat and oil, and to a vegetable fat and oil composition comprising the




advant ages of the present invention can be effectively obtained by adding
the body taste inprover to soybean oil, rape-seed 0|I13BBWW“@T$x%nd pal m
oil, which are mainly used for heating cooking such as frying and
stir-fry. Furthernore, if the vegetable fat and oil contains an isol ated
trans-isonmer in an anount of 10 - 85 % especially of 20 - 60 % the
advant ages of the present invention will be nore increased. A content of
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unsat ur ef adsdrapieVfattyiatic ael determining a percentage of the amount of methyl
ester of elaidic acid against the sample. The vegetable fat and oil containing
such isolated trans-isomer may be prepared by any method known to those
skilled in the art. For example, it may be prepared by optionally hydrogenating
material vegetable fat and oil by any method known to those skilled in the art.
The resulting hydrogenated oil may be mixed with non-hydrogenated one.

The phrase “isolated trans-isomer” in the present specification means an
unsaturated fatty acid having an isolated double bond in a trans-form (single
double bond or non-conjugated double bond), its content is determiend by
Standard Methods for the Analysis of Fats, Oils and Related Materials
2.4.4.2-1996.

In order to effectively obtain the advantages of the present invention, a content
of the long-chain highly unsaturated fatty acid in the vegetable fat and oll
composition should be preferably 10 — 10,000 ppm, more preferably 10 — 8,000
ppm, much more preferably 10 — 3,000 ppm, most preferably 20 — 1,000 ppm.
Thus, it is important that the vegetable fat and oil composition of the present
invention should have a particular range of the content of the iong-chain highly




arachi donic acid and/or the ester thereof derived fromthe mcroorganismis
used, i't wiil be possible to obtain the vegetable fat. TaNavember €9kposi ti on
having substantially no fat and oil derived fromaninmal and a | ow anount
of saturated fatty acid and being free of cholesterol. The vegetabl e fat
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oil composition comprising the n-6 long-chain highly unsaturated fatty acid

andj/or the ester thereof to the oxidization treatment, the composition may show

more effectively its body taste-improving effect by the same treatment.

The vegetable fat and oil composition thus obtained according to the present
invention may be applied to various cooking methods such as those of heating
preferably at 80°C ~300°C, and more preferably at 110°C ~300°C. The
heating treatment at such temperature range will improve body taste and
increase the original tastes of the foods cooked with the vegetable fat and il
composition. '

Finally, the present invention relates to a food comprising the body taste
improver or the vegetable fat and oil composition according to the present
~invention. There is no limitation on the kinds of subject foods, which include
foods cooked with oil such as various fried foods and stir-fry; and fat-containing
foods such as curry source, Chinese-style pork dumplings and steamed
Chinese-style pork dumplings. The foods according to the present invention
are provided with a significant body taste and thickness or rich taste by the body
taste improver or the vegetable fat and oil composition comprised therein. The




t hereof in an anount of 0.1-100,000 ppm preferably of 0.1-10,000 ppm at
eating'time. For exanple, the body taste-inproving effd2Nevambgr #86obt ai ned
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20 ppmin corn oil (Ajinonmto Co., Inc.), to be conpared with corn oil.

(Exanmpl e 2) Vegetable fat and oil conposition conprising AATG (cont ai ni ng
AA of 4bXappies

The present invention will be explained in more detail with reference fo the
following examples, which should not be construed as limiting a tec hnical scope
of the present invention. The term “%” in the following examples mean “% by
weight” unless otherwise noted. In the following examples, the content of
aachidonic acid (AA} and docosahexaenoic acid (DHA) in AA-containing
triglyceride (AATG) and DHA27G, respectively, are expressed as a percentage
that was calculated based on the ratio of a peak area of each fatty acid in gas
- chromatography (GC) analysis in accordance with Standard Methods for the
~Analysis of Fats, Oils and Related Materials 3. 2, 3-1996,

Example 1~4
Sensory test of potato shoe strings (fried potato)

The vegetable fat and oil composition was prepared in Examples 1~4 and
Comparative Example 1. Potato shoe strings of 150 g (“Shoe string”
manufactured by Ajinomoto Frozen Foods Co., Inc.) were fried in 3 kg of each
of the above vegetable fat and oil composition at 180 °C for 3 min.

(Example 1) ,
Vegetable fat and oil composition comprising AA (purity of 98 % or more,




nore and having triglyceride purity of 95 %or nore, distributed by Nakarai
Tesk L[td. and manufactured by Suntory Ltd. from mi crodgdareahey 2098 an
anount. of 1,000 ppmas of AAin the same corn oil as in Exanple 1, to be
conpared with corn oil. (Exanple 3) Vegetable fat and oil conposition
conprising the same AA-containing AATG as in Exanple 2 in an anount of
1000 ppmas of AAin the sane corn oil as in Exanple 1, to be conpared

w t h codistributed b Adakb CHemidalgditdbbrd hadnufadtused bgdGP i Bhemountpofi Si ng t he

o ape 8 SR oS Y A Poi B dAETA8 o b BnPE R P a8 e et o0 i th
hydr ogenat ed rape-seed oil. The hydrogenated rape-seed oil was obtained by

hydrogep%{d'r@g rape-oil seed (manufactured Ajinonoto Gl MIls Co. Ltd.).
The ana\)/ WP “at a for the resulting hydrogenated rape-seed oil were as
f ol | ows Vegatapleoitit randvail gemposiion Stainerising MATHD deontainindhAANAY 6 ©rof Fat s,

Qls an ; Ik i t : ' : S-isomer:
31% (o1 CHaEaE YRTE R cBlite buih ol 50y mop ASVipled BPNARERL M Vet o7 el &
2. 4. 4. Ll pogenanaiagidiest by Susieilite. Tenvdagisteasganisay in@d amouBbebosi ti on
conpri s n@otdpn SRGF ARt HY Sambk RSOl Gsah ExdmBisamb Helcdnipaadamaiint  of

10, 000 8 magd 20,000 ppmas of AAin the sane corn oil as in Exanple 1,
to be ¢ ‘ﬁ'ﬂé?’ d with corn oil. Way of sensory test of potato shoe strings:
In the sensory test, the inprovenent of body taste refers to the increase

of " s{%ﬁ%@ gf aroma", "strength of flavour", "strength of taste" and
"streng 0 f 13 Novenber 2006 aftertaste" w thout any deterioration of

" goodneVegeihbler fatand cigowupesiton tomprisinguthe, sange ddnesntaiming AT & aand

"goodness r; ot hV . . ; t4oda 5 2: much
wor se (@e%%rp?fet Qllhﬁ g(rano \?ES’EE??D %%’ﬁaarréep?%g&%r §&?éfcrdgﬁggr€s "&: much
better Examplest rtorRpepgmpared with corn oil.

(Example 4)

‘Vegetable fat and oil composition comprising the same AA-containing AATG as
in Example 2 in an amount as of 1,000 ppm of AA in rape-seed oil and
hydrogénated rape-seed oil, to be compared with hydrogenated rape-seed oil.
The hydrogenated rape-seed oil was obtained by hydrogenating rape-oil seed
(manufactured Ajinomoto Oil Milis "Co. Lid.)). The analytical data for the
resulting hydrogenated rape-seed oil were as follows:

IV {lodine Value): 70 (Standard Methods for the Analysis of Fats, Oils and
Related Materiais 3. 3. 3-1996)

- Content of isolated trans-isomer. 31% (Standard Methods for the Analysis of
Fats, Oils and Related Materials 2. 4. 4. 2-1996)

(Comparative Example 1)

Vegetable fat and oll composition comprising the same AA-containing AATG as
in Example 2 in an amount of 10,000 ppm and 20,000 ppm as of AAin the same
corn oil as in Example 1, to be compared with corn oil.

Way of sensory test of potato shoe strings:
In the sensory test, the improvement of body taste refers to the increase of
“ strength of aroma”, “strength of flavour”, “strength of taste” and “strength of
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Item 10 10-score nethod: 1:very undesirable, 5:same, 10:very desirable
Panel i sts: n=15, the nunber in a colum: an average of 18 Nevestgs €98
Statistical Test: ?:significant difference with risk rate of 30% *: risk
rate of 5% **: risk rate of 1 % The results obtained in the exanples are
shown bel ow. [TABLE 1] Exanple 1 Evaluation Item Corn oil +AA20 m Corn oil
Statistical Test 1. Strength of aroma 0.73 0.07 2. Goodness of arona 0.20

0. 2; 3aﬂ§ttﬁ§tﬁgt\htthﬁutf iaayoaiéot’eﬂoﬁﬂ'onOoﬂ‘i'gdbdr@sedofewomfg"f Fgooam OésQ eﬂ‘7SO 13 ?h
5. Stre « n e 7 7 t r engt

of aft e?‘gg‘g\f é’%gé}'gﬁ Bf?t%gte (ﬁ]odd%é’ggﬂggs §$%Eq?{8§i$§%§%§gge go 9. (Goodness
of texture 0.13 0.07 10. Overall Evaluation 5.93 5.40 [TABLE 2] Exanple 2 -
Eval uat 'It% tgm Corn oil + Corn oil Statistical Test AA 1000 m1l. Strength

of aro 0.13 2. Goodness of aroma 0.27 0. 33 . Strenqth of fl avour
0. 60 0. bescare nEsherie s BCh Warse (wealks),0-12g0rss. (waak@r)gﬂﬁame,td@t@ro. 87

-0.13  Gstrdresnes fueh Béﬁrgn@cﬁét,@néég 7. Strength of aftertaste 0.87 0.00
8. (Goodness of aftertaste 40 0.07 ? 9. CGoodness of texture 0.07 0.07

10. OveM&8MI%yal vation 6.07 5.27 **
10-score method: 1:very undesirable, 5:same, 10:very desirable

Panelists: n=15, the number in a column: an average of the scores

Statistical Test: ?:significant difference with risk rate of 30%, *: risk rate of 5%,
** risk rate of 1%

The results obtained in the examples are shown below.

{TABLE 1]
“Example 1
Evaluation Item Corn oil + AA20 ppm | Corn oil | Statistical Test
1. Strength of aroma 0.73 0.07 *
1 2. Goodness of aroma 0.20 0.27

3. Strength of flavour 0.47 -0.07 *
4. Goodness of flavour 0.47 0.13 ?
5. Strength of taste 0.53 . -0.07 *
6. Goodness of taste 0.60 0.07 *
7. Strength of aftertaste 0.80 -0.07 il
8. Goodness of aftertaste 0. 33 0.00 ?
9. Goodness of texture 0.13 0.07

10. Overall Evaluation 5.93 5.40 *
[TABLE 2]

Example 2

Evaluation ltem Corn oil + Corn oil | Statistical Test

AA 1000 ppm

1. Strength of aroma 0. 80 0.13 *
2. Goodness of aroma 0.27 0.33

3. Strength of flavour 0.60 0.00 *
4. Goodness of flavour 0.60 0.13 *
5, Strength of taste 0.87 -0.13 rk
6. Goodness of taste ' 0.67 0.13 *
7. Strength of afteriaste 0.87 0.00 *k
8. Goodness of aftertaste 0. 40 0.07 ?
9. Goodness of texture 0.07 0.07

10. Overall Evaluation 6.07 527 bl
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i 13 Novenmber 2006 [TABLE 3] Exanple 3 Evaluation Item Corn oil + Corn
oil Statistical Test AA 5000 m1. Strength of aroma 0.139'gvenkgy2005
Goodness of aroma 0.40 0.33 3. Strength of flavour 0.73 -0.07 4. Goodness
of flavour 0.60 0.13 5. Strength of taste 1.00 -0.20 ** 6. Goodness of
taste 0.53 0.13 ? 7. Strength of aftertaste 0.87 -0.07 8. Goodness of
aftertaste 0. 47 0.07 ? 9. (Goodness of texture 0.07 0.00 10. Overall

Eval uation 5.40 5.07 |[TABLE 4] Exanple 4 Evaluation Item1 2 3 4

St atistigﬁﬁgu'?‘%gt 1& 1&3 1&4 1. Strength of 0. 87 0.40 0.20 0.13 ? aroma
2. Goodness 0 .47 0.07 0.00 -0.47 * * ** aroma 3.Strength of 0.60 0.20
0.07 -0Example 3+ | avour 4. Goodness of 080 0.20 0.13 -0.13 ** ** *x*

f I avour EyaluatioAngn of 0.60(0. 13 GbrAil-L. 27 ] Torhoil_{ &kkstRal TE@dness of
9;60 020 0.07.-0.20 ? * **| tagh&obo ﬁ%e”gt h of 0.8f 0.33 0.00 -[0.27 * **

1. Strength of aroma 0. 93 0.07 **

2. Goodness of aroma 0.40 0.33

3. Strength of flavour 0.73 -0.07 o

4. Goodness of flavour 0.60 0.13 *

5. Strength of taste 1.00 -0.20 s

6. Goodness of taste 0.53 0.13 ?

7. Strength of aftertaste 0.87 -0.07 *

8. Goodness of aftertaste 0. 47 0.07 ?

9. Goodness of texture 0.07 0.00

10. Overall Evaluation 5.40 5.07 *

[TABLE 4]

Example 4

Evaluation Item 1 2 3 4 Statistical Test

1&2;1&3!1&4

1.Strength of 0.87 0.40 0.20 0.13 ? * *
aroma

2.Goodness of 0.47 0.07 0.00 -0.47 * * i
aroma

3.Strength of 0.60 0.20 0.07 -0.13 ? * faia
flavour .

4.Goodness of 080 0.20 .13 -0.13 el ** fiad
flavour ]

5. Strength of 0.60 0.13 0.00 -0.27 * *k *x
taste

6. Goodness of 0.60 0.20 0.07 -0.20 ? * ek
faste

7. Strength of - 0.87 0.33 0.00 -0.27 * ** o
aftertaste _

8. Goodness of 0. 47 0.20 0.13 -0.20 * ? b
aftertaste

9. Goodness of 0.13 0.13 0.07 0.07

1 texture | ‘

10. Overall 6.13 5.60 5.40 4.33 * Sl B
Evaluation -

1: hydrogenate rape-seed oil + AA 1000 ppm
2: rape-seed oil + AA 1000 ppm

3: hydrogenate rape-seed oil

4: rape-seed oll

12




aftertaste 8. Goodness of 0. 47 0.20 0.13 -0.20 * ? ** aftertaste 9.
Goodness of 0.13 0.13 0.07 0.07 texture 10. Overal | 613Nowmnger #0840 4, 33 *
** ** Evaluation 1: hydrogenate rape-seed oil + AA 1000 ppm 2: rape-seed
oil + AA 1000 ppm 3: hydrogenate rape-seed oil 4: rape-seed oil 12 13
Novenber 2006 [TABLE 5] Exanple 5 Evaluation Item 1. Corn oil + 2. Corn
oil + 3. Corn oil Statistical Test AA 20000 ppm AA 10000 ppm 1 &3 2&3 1.
Strength of 1.13 0.93 0.07 ** ** aroma 2. Goodness of -0.33 -0.13 0.40 * ?
arona 3[‘!’@&%? th of 1.20 1.13 0.33 ** ** flavour 4. Goodness of -0.47
-0.27 03 vour 5. Strength of 0.93 0.67 0.13 taste 6. Goodness of
-0.67 -Bxample 67 ** ** taste 7. Strength of 0.93 0.73 0.00 aftertaste 8.

GoodnepEvaluatin $tém §- 33Cors3il +af|t e tGshail + | 3. Com oil Statistical Test
AA 20000 ppm | AA 10000 ppm 1&3 283
1. Strength of 1.13 0.93 0.07 il ok
aroma
2. Goodness of -0.33 -0.13 0.40 * ?
aroma
3. Strength of 1.20 1.13 0.33 ** **
flavour : -
4. Goodness of -0.47 -0.27 0.53 * *
flavour
{ 5. Strength of 0.93 0.67 0.13 o *
taste
6. Goodness of -0.67 -0.47 0.67 faiad -
taste
7. Strength of 0.93 0.73 0.00 o *
aftertaste -
8. Goodness of -0.67 -0.53 0.33 * *
aftertaste
9. Goodness of 0.33 0.27 0.40
texture
10. Overall 3.40 3.87 5.13 * ok
Evaluation

The results of Examples 1~4 showed that the vegetable fat and oil composition
having a particular range of the content of arachidonic acid provided the foods
with excellent body taste. On the other hand, the addition of an excess
amount of the acid would deteriorate the body taste of the foods. |

Further, the following vegetable fat and oil compositions were prepared and
used in Examples 5~11.

Long-chain highly unsaturated fatty acid used in the Examples:

Arachidonic acid {AA): 98% purity, distributed by Wako Chemicals Ltd. and
manufactured by [CN;

AA-containing triglyceride {AATG): AA content of 40-45 %, distributed by
Nakarai Tesk Ltd. and manufactured by Suntory Lid;

Docosatetraenoic acid (n-6) (DTA) 98% purity, manufactured by SIGMA Co.;
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9. Goodness, of 0.33 0.27 0.40 texture 10. Overall 3.40 3.87 5.13 ** **
Eval uation The results of Exanples 1-4 showed that the13dg&HsI €%Pat and
oil conposition having a particular range of the content of arachidonic
acid provided the foods wth excellent body taste. On the other hand, the
addition of an excess anount of the acid would deteriorate the body taste
of the foods. Further, the follow ng vegetable fat and oil conpositions
were prefinaeniardid: 9986 purityErampfaguidlldy SlaMg-Chai n hi ghl y unsat urat ed

fatty agy lg[:?xﬁgd ‘@M
di stri but m&%eﬁgﬁé?ﬁnﬁgg@ﬁ%mg@w blC'Lﬁ'CKFERrA cdnt ai ni ng
trigl ycbfPde (AATG) AA content of 40-45 % distribut ed by Nakarai Tesk

Ltd. anﬁp;ga@? y%ﬂf%}@d Mylg]gm;pggosat etraenoic acid (n-6) (DTA) 98%
purity, nmanufact ur GVA Co. 13 137'Novenber 2006 vy-Linolenic acid:

99% pur PHA: M%MW@W@?“‘S@WQ@M BI9527G : DHA content 27%

manuf aCUHo%icEMule BB\ rﬁé‘:ﬁufﬁaﬁ%mS!GMWCo ;EPA: 99% purity,
manuf act 98% nuf actured by SI GVA Co.

Li nol ei & E&&“Pégﬂfd |R'“WV r‘?‘&‘?'m'l’f%%tf’[ﬁ a- Li nol eni ¢ aci d:
99% pur Puye lightneif (RIL oil)e dow)linSleBit\aCidl- corﬂairmg F et s@ed oil Ananifacturedw

l'inol enhg&zlaﬁ&?.ggé)eg AR{: ng rape seed oil, manufactured by Ajinomto Co.,

I nc. ‘he sensor test, the inprovenent of body taste refers

to the increase of "strength of aroma", "strength of flavour"” and
strengggn énrégge" mﬁthout any deterioration of "goodness of aroma"
"goodne our" and "goodness of taste", respectively. Panellsts

" n=7 Thelrs e seaserstasti the hapreyemsatnef vedy dastehislipregta the drFease i t s neans
as “strength of aroma”, “strength of flavour” and “strength of taste” without any

deterioration of “goodness of aroma”, “goodness of flavour” and “goodness of
taste”, respectively.  Panelists: n=7

The symbols used in the following Tables showing the test results means as
follows:

“X". weaker or worse than control;

“/A\™; the same degree as control; -

“(O™ stronger or better than control;

“©@": much stronger or much better than control.

{Example 5)
Effect of improving body taste of foods by heating both highly unsaturated fatty
acid and foods

Each fatty acid was diluted with PL oil to a concentration of 1% (W/W) to
prepare preparation oil Q. Preparation cil O of 0.1g was added to 100 g of
strong soy sauce (7%) (manufactured by Kikkoman Co., trade name
“Honn-Jozo Syoyu”) and heated at 90 °C for 30 min. The results were shown
in TABLE 6, which demonstrates that the improvement of body taste was
obtained by heating.
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follows: "X': weaker or worse than control; "0": the sane degree as
contraol; "0": stronger or better than control; nuch st'ddeyemrbesP008uch
better than control. (Exanple 5) Effect of inproving body taste of foods
by heating both highly unsaturated fatty acid and foods Each fatty acid
was diluted wwth PL oil to a concentration of 1% (WW to prepare
preparation oil @ . Preparation oil (1) of 0.1g was added to 100 g of
strong FABldabce (7% (manufactured by Ki kkoman Co., trade nane "Honn-Jozo
Syoyu") and heated at 90 C for 30 min. The results were showmn in TABLE 6,

whi ch genpnstrates-thal > nt—of body-taste-was . obtained by
heat i ngFreparajel /by enbef Pg(ﬂ% F‘J‘IT‘AQL@& Pridpelenit)i BRA di IPHAL |olroliga orhinole
y- Li noleniEPA DHA LinpfBbal | [ nolle (cgnic8ci¢ dcid Acid nilc 2994 | pissgi:
of add| Amewnd of asiditian fi 8.11 lb.9.10.{1 ®11 |0. B.1Cor{c 0. dprB-10f] 0020 10 Dol 10
10 10 p@) highly unsatbrated fattyl acid|at eatirng Striengthlof aroma A (c)
(c) O [CpnEdppm)af CGooplneds |of 18 (jc)1¢c) 0 00 A AO drohm $trdogth ofiG asfe
A (c) [kighl disatwreded® A  CGoodness |of taste A Go|(c) 0 Qo (g) A A Overall
Eval ual o8 atid &)edting O] (¢) () A A (Exanple 6) |Effedt of iinprovirng body

octe By o e T T ey g g T Sz
(W }goodness of " A © O JTO | o A A
aroma
Strength of taste A © © O © © A A
| Goodness of taste A © © O © © A A
Overall Evaluation A © © O © © A JAN

(Example 6)
Eifect of improving body taste by the highly unsaturated fatty ‘acid subjected to
the oxidization treatment '

Each fatty acid was diluted with PL oil to a concentration of 1% (W/W) to
prepare preparation oil . Preparation cil O of 30g was heated at 120°C for
3 hours. Then, 0.1 g of the heated preparation oil @ was added to 100 g of
strong soy sauce (7%) (manufactured by Kikkoman Co., trade name
“Honn-Jozo Syoyu”). The results were shown in TABLE 7, which demonstrates
that the improvement of body taste was obtained by adding the highly
unsaturated fatty acid subjected to the oxidization treatment.

{TABLE 7]

Preparation oil PLOIl | AA DTA y-Linolenic EPA DHA
(cont.) acid

Amount of addition{ 0.1 | 0.1 | 0.1 0.1 0.1 0.1

(@)

Conc. {ppm) of -0 10 10 10 10 10

highly unsaturated :

fatty acid at eating

Strength of flavour

Goodness of
flavour
Strength of taste

Goodness of taste
Overall Evaluation

D> B>
|00 ©|©
Q@0 ©|©




prepare preparation oil QL . Preparation oil (I of 30g was heated at 120C
for 3'hours. Then, 0.1 g of the heated preparation oi [3Neyenk§s2%fded to
100 g of strong soy sauce (7% (nmanufactured by Ki kkoman Co., trade nane
"Honn-Jozo Syoyu"). The results were shown in TABLE 7, which denonstrates
that the inprovenent of body taste was obtained by adding the highly
unsaturated fatty acid subjected to the oxidization treatnent. [TABLE 7]

Pr epar at(EQ@mpiel?PL Q| AA DTA y-Linolenic EPA DHA (cont.) acid Anount of
addition 0.1 0.1 01 0.1,0 1.0.1 nc. 0 0 10,10,.10. 10 highly
nsat ur ST PLITRONEIOCb SR It b e Y PR Rler Y 294 PR 5o o
Goodnes shebxidizatipn teegtent 0 0 fl avour Strength of taste A (c) (c) Qo
Goodness of taste A (c) (c) Q (c) (c) Overall Evaluation A (c) (c) OGo (c)
(c) 15 13 Novenber 2006 (Exanple 7) Effect of inproving body taste by the
hi ghl y dnacht tattyt addf wesydihided withhjRicolldior 8 caneendsatian zek i #n tident Each
fatty agy ' ; | | ' to

pr epar e%?%%@?ét%%%hgﬁldm( ). P%F%?garltgﬂ %’n@i 8%%%85&#\%% E{detwe%%gt 120C
for 3 1Roewsts giys Ereparphenadilo).oi Twe pjecesd O a8t chicher cipar $eUBhi cken

cl ear sQedhsonHRE SRUPS: FRUDfEcHRAAAfINEASoTo NIRE TOYEreGRixed With 6bover e

m xed with 600 %}.:?E?V\?ter’%@tg heat ed a%) 90C for 3q? m n. oagl\{.e soup
sol uti o OiPralshr pateg @t Forp:?iﬂyﬁ'a | YUE SPUPSY IR d:%re I24908ded to
t he soujpils@ ot ippepdrafion gjl @ (0.08v) wé aided Bbithd QoupAtytioand ODHA(to) . The

results are kAT : | d nstrates t WYy ment of
body t ad\® @@m*&‘i{@eﬁé %ﬁ'&ll wg{@]e%ﬁgglﬁsyﬂ%n%rgt %’?@H’igﬁw\gi d :
subj ect shichodemensixates thatithae impeavemant of body taste was obtained by adding

the highly unsaturated fatty acid subjected to the oxidization treatment.

[TABLE 8]

Preparation oil PLoil | AAD | AA® | DHAD | DHA®
(cont.)

Conc. (ppm} of 0 3 3 3 3

highly unsaturated

fatty acid at eating

Strength of aroma A A © A ©

Goodness of A A @ A O

aroma B

Strength of taste A A © A ©

Goodness of taste A A © A ©

Overall Evaluation A A © AN ©

(Example 8)
~ Amount of the highly unsaturated fatty acid to be added in order to improve
body taste of foods by heating both the highly unsaturated fatty acid and foods

The following preparation oils were used:

@ 0.05 % of the highly unsaturated fatty acid/ PL oil; & 0.1 % of the highly
unsaturated fatty acid/ PL oil; 1 % of the highly unsaturated fatty acid/ PL oil;, @
10 % of the highly unsaturated fatty acid/ PL oil; ® 50 % of the highly
unsaturated fatty acid/ PL oil. o o
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[ TABLE 8] Preparation oil PL oil AA@ AA(r) DHA@ DHA(r) &cont ) Conc. (ppm
of 0 3333 highly unsaturated fatty acid at eating % bR ¥ aroma A A
p AQ Goodness of AAp A O aronma Strength of taste A Ap A O Goodness
of taste AAp A Q Overall Evaluation A A OA O (Exanple 8) Amount of the
hi ghly unsaturated fatty acid to be added in order to inprove body taste
of foods by heating both the highly unsaturated fatty acid and foods The

f ol | owi hzachr prmamtmnodud:fsomgr wag saitledtd 106 §ooif strdgy laoghﬂa;acel ged)ur at ed

15, Sl Kbely 5 G P SE Bfedh o

unsat ur & 88 Khhfﬁoamllu/ ‘Fhe mrgults Weerscshvnaf int PABLE ¢hmhicludembnsiadted fatty
d/ dded
aci P'Ehél' the bjc@x]tﬁsﬂﬂoéﬁeméeéoyz%g ?QQ I}nplro‘?/@arlgéﬂ%naﬂ L?(r? bt &led%g fr 2 q ee

to 100 of stro sauce actur
namne Hb'ﬁﬁa\!’&t@d@@yac'ﬂ IR %Q@@@f &8 ~ot0Qppor ftﬂl@WﬁChby reating vdiiles wer e

shown i pvéABEHitiOn o\‘\/fhé@aﬂ@%%ﬂ@&us@%yléﬁrﬁﬂﬁo&aste of the soy sauce

was i nproved by the addition of the unsaturated fatty acid in an
amount of 0.5 - 100 ppm followed by heating, while over-addition of the
same ac{TABWHEILY cause unpl easant flavour. [TABLE 9] Preparation PL AA AA AA

- AA AA EPA EPA EPA EPA EPA oil G1I O OO (c) (r) (r) O(c) (cont.) Conc. O

0.5 1 'L%—lOO 500 0_5-1-10 100 500
: reparation PL AA | AA | AA | AA | AA [EPA] EPA| EPA | EPA | EPA

oi of [0|@|®|l@ele|lo|lole|lad|e

‘ {cont.)
Conc. 0 05| 1 10 | 100 {500 { 0.5 1 10 | 100 | 500
(ppm)  of
highly
unsaturate
d fatty acid
at eating
Strength
of aroma
Goodness
of aroma
Strength
of taste
Goodness
of taste
Overall
Evaluation

O O] O] O ©
O O O O ©
© © 0 © ©
x| x| © xl o
ol of o o o
O O Of O] O
© O ® O ©
© O © O ©
x| x| o x| ©

R I I B I
o © ° o ©

(Example 9)
Examples of foods to WhICh the highly unsaturated fatty acid is added and

heated

'Soup for Chinese noodle was prepared by using the following preparation oil.
@ 1% highly unsaturated fatty acid/PL oil

@ 10% AATG/PL oil  (AA content:4%)

® 10% DHA27G/PLoil (DHA content: 2.7%)

@ AATG (AA content: 40%)

® DHA27G (DHA content: 27%)

“MSG” in the following TABLE means a trade name of monosodium L-glutamic
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(ppm of highly wunsaturate d fatty acid at eating Strength A0 0 Co OO
000 0 (c) Co OO of aroma Goodness A 0 0 (c) (c) X 0 &3 Hormeer §06a5r oma
Strength IL 0 0 GO (c) (c) 00 (c) (c) (c) of taste Goodness IL 0 0 o(c)
(c) XOOOO X of taste Overall A0 O (c) (c) X0 O0 (c) (c) X Evaluation
(Exanpl e 9) Exanples of foods to which the highly unsaturated fatty acid is
added and heated Soup for Chinese noodl e was prepared by using the

foll ovwaitﬂd (m% &tarmllﬁatﬂufed bm%naoamm@hha ANGAINM abans Aatdde regheoPL oi | 2

(o) ANTETIR pibiey R E{PorR) Panios PRI ER. by " M\EE T the

fol | ow ng TABLE neans a trade nane of m)nosodl umL-glutamc 17 13 Novenber
2006 glﬁﬁ‘/o manuf actured by Ajinooto Co. Inc., and "IN' neans a trade
name of -inosinic acid (100% manufactured by Ajinooto Co. Inc.
[ TABLE 10] Stock solution Material Formulation Fornulation Ratio strong

soy saug@ck3oRifiofl

Material Formulation Formulation Ratio (%)
strong soy sauce 45 50.9
(Kikkoman Co.} .
Sugar 5 57
MSG 33 3.7
IN 03 0.3
Garlic Powder 0.1 0.1
_ Onion Powder 0.5 0.6
White Pepper 0.15 0.2
Water 34 38.5
TJotal 88.35 100

Preparation oil @~@ and the highly unsaturated fatty acid @ and ® were
added to the above stock solution, and heated at 90 °C for 30 min. After
cooling down, they were diluted in hot water to a final concentration of 15% and
evaluated in it. The results were shown in TABLE 10 and TABLE 11, which
demonstrate that the soup for Chinese noodle with a good body faste was
obtained by the addition of the highly unsaturated fatty acid in an amount of 3 ~
1,200 ppm, preferably 10 ~ 1,200 ppm, followed by heating, while over-addition
of the same acid would cause unpleasant flavour. '

[TABLE 11]

Preparation oil - PL. | AA® | AAD | AAD | DHA® | DHAD | DHAD
Qil .
{cont.)

Amount of Addition| 0.2 0.2 0.2 2 0.2 0.2 2

@
Conc. (ppm} of highly 0 1
unsaturated fatty acid
at eating

Strength of aroma

‘| Goodness of aroma
Strength of taste
Goodness of taste
Overall Evaluation

N
@
)
o
o
@3
@
)

DD > D>
©|e|e|®|®
@|0|0|0|0
©|0|®0|0
CHelCllele)]
©|©|0|0|®
@0©|©e|0|©
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Ki kkoman Co. Sugar 5 5.7 M5G 3.3 3.7 INO.3 0.3 Garlic Powder 0.1 0.1

Oni on Powder 0.5 0.6 \White Pepper 0.15 0.2 Water 34 383bHoverfiesf0083. 35 100
Preparation oil (D-(Mand the highly unsaturated fatty acid (r) and (c)
were added to the above stock solution, and heated at 90 C for 30 mn.
After cooling down, they were diluted in hot water to a fi nal
concentration of 15% and evaluated in it. The results were shown in TABLE
10 and EEHP] which denonstrate that the soup for Chinese noodle with a
good body taste was obtained by the addition of the highly unsaturated
fatty acid in an anmount of 3 - 1 200 ppm preferably 10 - 1,200 ppm

f ol | owgdPrenpratiencilng, whiAADol ardddr@bh AAD [t BdAshiRHA]i BHAolIIRHA Juse

unpl eagant flavour. [TABLE 11] Prdparation oi|ll ®. AA@) |AABH) | A O DHAO

DHA( D | @moyreooft Addilomyn0.2f | Addi tliog 0j22.2 @2 2 0.2 (0.2 2| Copc.| (ppm
of highlgy O 12 3 30 8 3 30 unsatyrated|fatty acid at edting ptrendth of
aroma Agyag, P ppP EPOTESS o 4T D F25b&[Odd 0 Qlioobt repet P 1gbotlaste IL
P QQ Qy @gJQ [}F‘a‘i of taste AQp p p p p| Overpll Bdaluatton Alp p OO Q
p p 18f Y &fi 8()6 [ TABLE 12] Preparatjion of | AAGA) AA(r) AACA
AACT) trength of aroma © © ©) © | © © © ©

Goodness of © © © X © © © X

aroma

Strength of taste © © © © © © © @

Goodness of taste © © [®) X © © © X

Overall Evaluation © © © X © @ @ X

(Example 10)

Examples of foods to which the highly unsaturated fatty acid is added and

heated

Hamburger was prepared by using the following preparation oil.
@ AATG (AA content; 40%)

@ 10% AATG/PL il (AA content: 4%)

@ 10 % DHA27G/PL oil (DHA content: 2.7%)

[TABLE 13]
Formuiation
. ' ratio
Minced low-fat pork 39
Lard 5
Starch 1
Bread crumb 7
Onion 16
Sait 0
Sugar 1
Soy sauce 1
White pepper 0
~ Egg white 5
Granulated soybean protein 4
- Water 21
Total 100
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Amount of Addition 0.2 1 2 2 0.2 4 Conc. (ppm of 120 600 1200 2400 80
400 800 1600 highly unsaturated fatty acid at eating SBNemeeler 8408ar oma O O
ppppp OO GCGoodness of ppp XOOpp X aroma Strength of taste p p p
QO pppp GCGoodness of taste ppp Xppp X Overall Evaluation O p p X O
p p X (Exanple 10) Exanples of foods to which the highly unsaturated fatty
acid is added and heated Hanburger was prepared by using the follow ng

0f tent: 49
Fg)ep%aggh@r}oﬂh@nor%?ﬁ]é %m@ﬁsrwas f@(@g )égtﬂ'%&cgf% [ngitexo'd‘wcfcf%{nlftg% epat 4 A
M nced PiEEt1694 ragy m%srea th @@%n preparatigneail shapes anddeaked. 16 Salt 0

Sugar 1B§amgsmtmdns \tiriperaarp ef ahothaatebod T 5 Finh fbroéssh fRubean protein

4 Vet ety i TRty 100

12
f at

The results were shown in TABLE 14, which demonstrates that the hamburger
with a good body taste was obtained by the addition of the highly unsaturated
fatty acid in an amount of 50 ~ 2500 ppm, followed by heating while
over-addition of the same acid would cause unpleasant flavour.

[TABLE 14]

Preparation oil PL oil ® €))] €] @D @ @
{cont.)

Amount of Addition| 0.2 0.2 0.2 0.3 0.5 1 2

(¢) ‘ _
Conc. (ppm) of highly 0 50 500 34 1250 | 2500 | 5000

unsaturated fatty acid
at eating
Strength of aroma

Goodness of aroma
Strength of taste
Goodness of taste
Overall Evaluation

O|0®|10|®
O|0|@{0|®
X[ X0 x|®©

B>
O|0|0|0|0
©|©00|©

{Example 11)
Fat and oil formulation

Potato shoe strings were fried under the same conditions as in Examples 1~4 in

DTA-added vegetable fat and oil - composition, and evaluated in the same
sensory test (Panelists: n=12). The results are shown in TABLE 15.
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19 13 Novenber

hobart-

preparation oil,
pl ate 200C, 5 mn.

shown i

taste was obtained by the addition of the highly unsaturated
an ambuniTAMi 951 2,500 ppm followed by heating while
the sane acid woul d cause unpl easant fl avour.

oil (2

2006 The formul ation of the TABLE 13 was m xed wt
divided into a piece of 160 g each, mi xddNgrambeeZf
shaped and baked. Baking conditions: tenperature
for each face x 2 (10 min. in total) The resul
n TABLE 14, which denonstrates that the hanburger wth a g
fatt
over - addi t
[ TABLE 14] Preparati
Ampount of Addition 0.2 0.2 0.2 0.3 0.

m Xér ,

Q(c) (1) O (cont.

Conc.

eating
X Str
Over al

50C0f oll 250TRA00 50 @brn wils aStatitied Tewtt
D OO 0 @gp0 OO Goodness pf aroma A 0
SS ®f

4\

Evajuatibntieghl y 0 50
Strength of aroma A
PH95heRbthl 6i5drBma U 0V
2 RBOBHLL OB Ao

Pot at o
in DTJ
sensor

3. Sieas

4, Gepdness el

N O DQ

— D

Nov enb|

b5. Swength[ofAsste 15] E

“Statis

Bc@bodiress oftasie  Strlengt h 0f0.6% ona 0. 7%

7. Strength of aftertaste 0.83

8. Goodness of aftertaste 0.42

9. Goodness of texture 0.08

1 10. Overall Evaluation

5.92

h a

of a hot
ts were
ood body
y acid in
i on of
on oi l
512
y acid at
CO000O0
00X

PL

Hat i on

nples 1-4

t he sane
20 13

oi |

Statistical Test: ?:significant difference with risk rate of 30%, *: risk rate of 5%,

**risk rate of 1%

Advantages of the invention

It is confirmed that the body taste of foods can be improved and the original
tastes of foods can be increased when they are mixed with the vegetable fat
and oil composition comprising a predetermined amount of the long -chain highly
unsaturated fatty acid and/or the ester thereof, or heated and cocked with the
same vegetable fat and oil composition. |
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2. Goodness of aroma 0.17 0.33 3. Strength of flavour 0 33 0 4. Goodness
of flavour 0.42 0.08 ? 5. Strength of taste 0.42 0 ? 3N°E§5‘ERTF1%%0§ of taste
0.67 0.08 7. Strength of aftertaste 0.83 0 8. Goodness of aftertaste 0. 42
0.08 ? 9. CGoodness of texture 0.08 0.08 10. Overall Evaluation 5.92 5.33
Statistical Test: ?:significant difference with risk rate of 30% *: risk

rate of 5% **:risk rate of 1 %Agggi}mgges of the invention It is
confirmed that the body taste of f an be inproved and the original
tastes of foods can be increased when they are nmixed with the vegetable fat

Aoty Tindapodd 1l FATRNGE Lol RCar it RLB%hAAT Ry fhedFaned iy ona "
cooked Wit WQ%@nd@éﬁﬁ eﬁ@g’éh@tﬂ% fat and oi | conposition. 21 13 Novenber
2006 CIA Msbéd){ faé&@th i’é’\ﬁ-:treadcﬁmlﬁ 8 ©aR"! ?Of@elﬁ”th@ IE g%ﬁlrphghly hi ghly

unsaturated fa g CI ster {her taste 1'nprover
accor di ng H5sgiugpigdiat %ﬁ@péﬁﬁr@ IdPRR@Sihai n highly unsaturated fatty acid

\IMS1 ar achit ﬁﬂlbodsa(taste lalpré\vé)ﬁdacdrdﬁfgtew w:gvsr?r?zcamégélg thg i@thcgafch or 2,
erein nsat.urated fa acid is derived from

ni cr oor gani iéw'ﬁ?%ng%%%%ﬁ?@é é’d R geEve &*@W%%@& M3 M'n-3 1 ong-chai n highly
unsat ur d ed\ bedy lastaimnprozedtompesingsaren-3 loegebhirahighheumsptotated fattl e by

oxi di-zat i O%CH&?&IBPQ& ester thﬁ&fﬁﬁd%ﬂﬁobtﬁﬂaﬁ@%ﬁﬁﬁ a‘ill'opq c#a;? %[W one of

Claims 1 to 4, rising ong-ch nsa ura acid
and/ or &n é’swily n% GEIOVEF ApCOrdBLIAENYIONEODER aditgHt, comprising the. A
net hod for |grigeemaihnBighBdinkagirstedl fABOIcRP Ml apndseir! therdasr | InS'a'E‘ng m xi ng
t he body ta%:[loeur{tnP18\6frby6\‘fff:ec:8£fjcl)rnﬁlo%é) any one of Claims 1 to 5 wth

6. A method for improving body taste of vegetable fat and oil comprising
mixing the body taste improver according to any one of Claims 1 to 5 with
the vegetable fat and oil.

7. A method for improving body taste of vegetable fat and oil according to
Claim 6, wherein said mixing is followed by oxidization treatment.

8. A method according fo Claim 6 or 7, comprising mixing the body taste
improver with the vegetable fat and oil so that a content of the long-chain
highly unsaturated fatty acid should be 10 — 10,000 ppm.

9. A method according to any one of Claim 6 to 8, wherein the vegetable fat
and oil contains an isolated trans-isomer in an amount of 10 — 85 %.

10. Use of a vegetable fat and oil composition comprising an n-6 long-chain
highly unsaturated fatty acid and/or the ester thereof in an amount of 10 —
10,000 ppm as body taste improver.

11. Use according to Claim 10, wherein the Iong -chain highly unsaturated fatty
acid is arachidonic acid.

12. Use according to Claim 11 or 12, wherein the long-chain highly unsaturated

- fatty acid is derived from microorganism.

13. Use of a vegetable fat and oil composition comprising an n-3 long-chain
highly unsaturated fatty acid and/or the ester thereof in an amount of 10 —
10,000 ppm and being obtainable by oxidization treatment, as a body taste
improver.

~14. . Use according to any one of Claims 10 to 13, wherein said vegetable fat
and oil composition contains an isolated trans-isomer in an amount of 10 —
85 %.
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the vegetable fat and oil. 7. A nethod for inproving body taste of
vegetabl e fat and oil according to C aim®6, wherein sdf&oHmaengoes

foll owed by oxidization treatnment. 8. A nmethod according to Claim6 or 7,
conprising mxing the body taste inprover with the vegetable fat and oil
so that a content of the long-chain highly unsaturated fatty acid should

be 10 - 41000 m.. 9. . A net hod ar di to any, one of. Claim@g to 8,
wher ei n fﬁéﬁ) eag&%{glr@ feany giig Bfiﬁ:%%t g(?rli% 16{12 Reyeit %@dt‘fe(%%alﬁggﬁ%r in an
anount of Hhd-ciBorpodiion Comprisea nodgearmbbit dbdtedifronoah animgiosi ti on
conprising an n-6 long-chain highly unsaturated fatty acid and/or the
ester thereof in an anount of 10 - 10,000 ppm as body taste inprover. 11.
Use according to Claim 10, wherein the long-chain highly unsaturated fatty
acid is arachidonic acid. 12. Use according to Claim11l or 12, wherein the
| ong-chain highly unsaturated fatty acid is derived from m croorgani sm

13. Use of a vegetable fat and oil conposition conprising an n-3 |long-chain
hi ghly unsaturated fatty acid and/or the ester thereof in an anount of 10 -
10, 000 ppm and bei ng obtai nabl e by oxidization treatnment, as a body taste

i nprover. 14. Use according to any one of Clainms 10 to 13, wherein said
vegetable fat and oil conposition contains an isolated trans-isoner in an
amount of 10 - 85% 22 13 Novenber 2006 15. Use according to any one of
Clainms 10 to 14, wherein said vegetable fat and oil conposition conprises
no fat and oil derived froman aninmal. 23
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