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- SPECI FI CATI ON TI TLE OF THE | NVENTI ON St ables
emul si fi ed conpositions and foods containing the sane BACKGROUND OF THE
I NVENTION 1. Field of the Invention The invention relates to a
stabl e enul sifiied conmposi- tion which conprises at | east one selected from

the group consisting of docosahexaenoic acid, eicosapentaenoic acid and a

derivative thergof, or a natural oil_ c0 Tt the above. The emulsified
conposition of “t he pr esent |nvent|(éF ﬂ%ﬁ%@gggﬁ for various foods, such as
beverages, frozen desserts, confectionary, dairy products, bakery

products, neat and fish-productsriands gl itk€enTIOR. Description of the
Rel ated Arts It has been reported that docosahexanoic acid (herein-

after referrastableDeidhlanflied cosgpenitdenci @andcifdo@becentmining dther shaer ed
to EPA), which are a straight-chain polyunsatu- rated fatty acid and
mainly contained in a fish oil, exert biological activities such as a

chol esterol ef anti cancer effect, anti-thronbogenic
ef fect, IeaFﬁ&ﬁﬁRggp Pg %§E ﬂ%&%@&ﬁﬁqeffect and the like, so that they
are currentlﬁ_oggegg etﬂgsinpg & ng food material s. However,

5 doubl e

si nce EPA has bonds 1n the nolecule and DHA has 6 in the
nmol ecul e, they ar@nheeadivbiito¥h didBskesMdd a2 dtadde an@UsifDéd @omgsi-heat,

I'i ght, oxidation cata-
tion which comprises at least one selected from the group
consisting of docosahexaenoic acid, eicosapentaenoic acid
and a derivative thereof, or a natural oil containing the
above, The emulsified composition of the present invention
is ﬁseful for various foods, such as beveragés, frozen

desserts, confectionary, dairy products, bakery products,

meat and fish-products and the like.

2. Description of the Related Axts

It has been reported that docosahexanoic acid (herein-
after referred to DHA) and eicosapentaenoic acid (hereinaf-
ter referred to EPA), which are a straight-chain polyunsatu-
rated fatty acid and mainly contained in a fish oil, exert
biological activities such as a cholesterol lowering effect
in blood, anticancer effect, anti-thrombogenic effect,
leafning efficiency improving effect and the like, so that
they are currently one of the most promising food materials.

However, since EPA has 5 double bonds in the molecule
and DHA has 6 in the molecule, they are readily oxidized

with a trace amount of oxygen, heat, light, oxidation catd-



| yst and the |ike and occur stench of fish peculiar to the fish oil.

In use of the fish oil containing straight-chain pol- vyunsaturated fatty
aci ds, various techni ques have been proposed to prevent oxidation or
occurring of stench of fish. As exanpl es of the techni ques, Japanese
Lai d-open Patent Publication Hei 4'(1982)-346749 di scl oses a powdered

m | k contai ni ngst hehd it alilkdlpRddcWt BrihdRB N G ANHRh1ihESt8atie
Japanese Lai d-open Patent Publication Hei 2 (1990)-203741 discloses a

mar gari ne di speslsioigl capsul es which are prepared by addi ng tocophero
and/or a lecithin to polyunsaturated fatty acids, followed by coating with
an edi bl e coati ngltg¥ift ;ofaftde) figheoé 1 apatabrinPatagighibrhesn relon Hei

6 (1994)-49479 discl oses nmet hod for stabilizing [err]_ -3 upsaturated
fatty acids bYPATREHAGY (TaL AR TYREROuS GEe nave,BSERg esters,

utfic; ont ol VaRre e Mo sl ettt BE ot aakitfing, or erbRNRISE.
enul sified coppsisition i s demanded. The inventors of the present
i nvention studied a nethod for stably dispersing DHA, EPA or the like in a
hydrophilic nedi uks sewhnfpdiesd dfthaheatephnifues prudpirfdser Laiabbpsnt he
emul sified conposition to be stable when it is used with a pol yal cohol or
wat er - cont ai nP#ECHo| B datediions Heingd(dPARI 346 Hetlidiclosesebypavdenedg t he
present Invent! A containing the £ish oil blended with vitamin C and/or
its salt; Japanese Laid-open Patent Publication Hei 2
(1990)~-203741 discloses a margarine dispersing capsules
which are prepared by adding tocopherol and/or a lecithin to
polyunsaturated fatty acids, followed by coating with an
edible coating agent; and Japanese Laid-open Patent Publica-
tion Hei 6 (1994)-49479 discloses a method for stabilizing
@ -3 unsaturated fatty acids by an emulsifier such as Tween
20, sucrose fatty acid esters, sorbitan fatty acid esters,
lecithins and the like.
However, sufficient effects were not obtained in any
cases, and more stéble emulsified composition is demanded.
The inventors of the present invention studied a method
for stably dispersing DHA, EPA or the like in a hydrophilic
medium and found that a specific emulsifier enables the
emulsified composition to be stable when it is used with a

polyalcohol or water-containing polyalcohol as a hydrophilic

medium, thereby achiving the present invention.



3. SUMVARY OF THE | NVENTI ON The present invention provides a stable
emul sified conposition which conprises an active ingredient which is at
| east one selected fromthe group consisting of DHA, EPA and a derivative
thereof, or a natural oil containing the above; an enulsifier in an anount
sufficient to enulsify atl east the'adtiv%%ingredient; an anti oxi dant; and

a hydrophi li ¢ guREk¥Mr Thee eftwriFie¥ of the present invention is a poly-
glycerin fatty acid ester having HLB of 10 or nore and 12 to 20 carbon
atons in the fattyrnei gfreseme Diventimrbipraividesoh stakleotmulsiddedn fatty
acid ester and a sucrose fatty acid ester having 12 to 20 carbon atons in
the fatty aci doapdsdtion weith omprires ﬁ@&ﬁﬁﬁh%?gée¢%ﬁﬂﬁuﬂQﬁcqIh? at

present inven- tion is a_polyalcohol or a water-containin ohal.
The present iA¢&sE 8ﬁeaF§6£5F%€i A LR SF¥E CIPRER l?%eops%%/?ﬁ 4
enul sified conpasiti emul sif.i 0 ShLhPR; IRl

I nvention coﬁp%%gégggﬁﬁ? E&ﬁfggfﬂégyJif%#ggﬁﬁe?ggfbg?egﬁﬁﬁz B?gf oil
containing the,SanRi1agraBrachi ¥ aRGEedi AMEiciRAtaebi ¥Ruls DY el Adasits

di spersed uniformy and honogeneously in the hydrophilic nediumas an oi
dropl et . thiel aictigeséngratiéot; tde prisissridantenndoa hydyephilHe

pol yglycerin fatty acid ester_ having HLB of 10 or nore and 12 to 2Q carbon
atons in the mediymaci @hgl emelasfine @mithg Prasedt JPVPRILBALIHA iR YW th

T Y SRR Fhek)! §0:a"88ce? Ay SR T0°8R hBrdnd A Yo
| 20 carbon atoms in the fatty acid alone or a combination of
the polyglycerin fatty acid ester and a sucrose fatty acid
ester having 12 to 20 carbon atoms in the fatty'acid and/or
a lecithin, and the hydrophilic medium of the present inven-
tion is a polyalcohol or a water-containing polyalcohol.
The present invention also provides a food containing the

sﬁable emulsified composition.

The emulsified composition of the present invention
comprises DHA, EPA, a derivative thereof or an natural oil
containing the same as an active ingredient. The active
ingredient is dispersed uniforﬁly and homogeneously in the
hydfophilic medium as an oil droplet.

It is essential for the present invention to use the
polyglycerin fatty acid ester having HLB of 10 or moré—and
12 to 20 carbon atoms in the fatty acid alone as the emulsi-
fier or in combination with sucrose fatty acid ester which
has 12 to 20 carbon atoms in the fatty acid, and the polyal-
cohol or water-containing polyalcohol as the hydrophilic

medium for keeping the stability.



cohol or water-containing polyal cohol as the hydrophilic nediumfor

keepirng the stability. 4 PREFERRED
EVMBODI MENT OF THE | NVENTI ON Each ingredient of the present invention
is described in detail as foll ows. The DHA, EPA and a derivative

t hereof used as an active ingredient “in the emulsified conposition of the
present invention (hereinafter referred to the active ingredient) may be
a synt hesi zedpREPERIEED OFMBEH IMENT @@ogﬁgtIgﬁghf@@Nbe in the formof a
natural oil. The term "synthesized product” neans here a chemcally

synt hesi zed produckacts Wweldediamtt ba&t tReopueseh byinitdrdtizinngsadaseroegani sm
The term "natural product” nmeans here those extracted and refined froma
natural oil céntdewihy DHAOIBRNser a derivative thereof by a known net hod
such as conpression, extraction by solvent, steamdistillation, nolecular
distillation, extrBde 44{NF3%/@ﬁﬁpéréFF%V@E}V?IEH?FeQ§MWﬁ%ﬁ efir 8RefSEF%hy
and the Ilke. The.actlive |Q§gedhﬁnt of .the present |qy%pt|on naxtbe pure

or crude. lngﬁﬁd T %ural o1 F"Us& f%Sd FRB o?%%g% |nventpgﬁsﬁeans oils
derived from iﬂ@eﬂ@ié&& h@f&%@ﬁ?@ké&:ﬂé&%%a RRA iR ﬁg@@&kéﬁﬂ ve
t hereof. The natural oil iIs not specifical- |y Iimted and any oil

derived from kg beigisxgntHessl @8 profuet00f ORAt SIE] PrdERILS aaadma&abés may

be used. Preferable exanples of the natural oil are a fish oil (e.g.,

squid oil, sandthe &0fm &f id Inagiuralpohit o Bhe, temeksmitheislizedal non
product" means here a chemically synthesized product as well
as that produced by utilizing a microorganism. The term
"natural product® means here those extracted and refined
from a natural oil containing DHA, EPA or a derivative
thereof by a known method such as compression, extraction by
solvent, steam distillation, molecular distillation, extrac-
tion by supercritical fluid, column chromatography and the
like. The active ingredient of the present invention may be
pure or crude.

The natural oil used for the present invention means
oils derived from the natural products containing DHA, EPA
or a derivative thereof. The natural oil is not specifical-
ly limited and any oils derived from the origins of algae,
microorganisms, animals and plants may be used. Preferable
examples of the natural oil are a fish oil (e.g., squid oil,
sardine oil, krill oil, bonito oil, mackerel oil, salmon
oil, saury oil, codfish oil and tuna oil), yolk oil and
aglae~derived oil. More preferably, a fish oil and aglae-

derived oil are used. The natural oil used for the present



oil, saury oil, codfish oil and tuna oil), yolk oil and aglae-derived oil.
More preferably, a fish oil and aglae- derived oil are used. The natural
oil used for the present 5 invention

al so includes those obtained by subjectighg the natural oil described above
to various treatnments (e.g., gum renoving treatnment such as using an acid

such as phosphat g, agt do PG ALELEALA D, oA IRAL s bOgae shialic Such as

sodi um hydr oxi eaching with activated clay and dri- zation such as

steam di sti | | ahh@iaansh i ireRrG886€8bHRE €6 Dyarids agkhafients e(EYNE, gum
treat nent. Preferabl e derivative of DHA or EPA used in the present

i nvention at | ees¢vixertieatnsmesisobbgasals ng ian tacighisushDrA pPRe@PIFRALC
originally have. Any derivatives shomﬁng the activ- -ity can be included in

the scope of thei¢y edearidification. trerbmpnes &N 3 Fi’réss‘éﬁ"r_’[i—ﬁ or EPA
1 1 seljy S8 IRSPHLEL o TOReS ) o Sl VERA HEodL

esters (e.g., ﬂ% opy ucrose ester),

anong whi ch nopogl yeeLide o didlonnehi 481 208 54Y land Hh@seab8nBERE LAEEH by
The active ingredient is generally contained at 0.0001 to 50 w %

preferably 0. lat graété20d: drligmemg-eatmefdtconpo- sition of the present

I nvention. The content of the active ingredient is suitably adjusted,
dependi ng on t he pupPpebecalile deerivesdweobft PEA el BRY jus@dcdnpbbet poesent
purity of the  active ingredient, content of the active ingredient in_the
natural oil, cbA¥eRtieRidh esthexgatsr & PhYsitpginad Agtikdty which DHA

and EPA originally have. Any derivatives showing the activ-
ity can be included in the scope of the present invention.
Examples of derivatives of DHA or EPA include its salt,
amide, phospholipid, monoglyceride, diglyceride and esters
(e.g., methyl ester, ethyl ester, propyl ester or sucrose
ester), among which monoglyceride, diglyceride and ethyl
ester are preferred.

The active ingredient is generally contained at 0.0001
to 50 wt%, preferably 0.1 to 25 wt% in thé emulsified compo-
sition of the present invention.. The content of the active
ingredient is suitably adjusted, depending on the purpose of
the usage of the emulsified composition, purity of the
active ingredient, content of the active ingredient in the
natural oil, concentration of the natural oil containing the
active ingredient and so forth. For exémple, when the
active ingredient is pure, it can be used at a low concen-
tration such as about 0.0001 to 0.1 wt% in view of the high
physiological activity, or at a high concentration such as

about 0.1 to 50 wt% in order to expect higher physiological



active ingredient and so forth. For exanple, when the active ingredient is
pure, it can be used at a | ow concen- tration such as about 0.0001 to 0.1
w%in view of the high physiological activity, or at a high concentration
such as about 0.1 to 50 wt%in order to expgct higher physiol ogical

6 activity in view of the absence-of inpure oily conponents.

Al ternatively, when the natural oil containing the active ingredient is

used as the acldeeeddigdoenl of Lhe MR or BHEALLOSL LY Morlridits .01 |
may be concentr at ed pon use. If 1t Is concentrated, the physiol ogi cal
activity increasesnatiQellpat whbe el mdthired ednpeshtadnicantlee greyar ed
with a smaller anobunt of the natural oil. On the other hand, a content of
i npure oily codnpnrestitenti $sr sdadeds byhe arrtdme 4ngredaant sof t #he RURESRAt ur al
oil can be used at a high concen- _tration. mul sifier, the

[ As t he
pol ygl ycerin fidtvaptd@ng &8eepatnsdl rfbl]l-IIE‘E‘Yofbe.LO’OBFeﬁﬁFﬁt%‘ﬁd“ﬁ‘T tH$0 carbon
atons is essen-. tially used, The.po | vcer.d n f ' this -
type shows a_ﬂx%sbte&sa?épycﬁpaﬁag %bi+}¥%}¥W)%meﬂr?ﬁﬁt§%éngggg%g?%g{n%% sjé!tsrsfe
ot her emul si figf s Hi1dQhARMATETE el ORI icH0 canhde PHépakf with a
derivative thereof and the natural oil "~ containing themcan be stored under
an aci di ¢ condérid drer @mouat! efigtharastwal Ndtl.onlop tthe pbhgglhyawsi, mfatty

acid ester alone, but also a mxture of the polyglycerin fatty acid ester
and the sucroseortanty ofciipureepily aonpenentsf ishaeduced by concentra-

tion, so that the natural oil can be used at a high concen-
tration.

As the emulsifier, the polyglycerin fatty acid ester
having HLB of 10 or more and 12 to 20 carbon atoms is essen-
tially used. The polyglycerin fatty acid ester of this type
shows an especially high stability for emulsion compared
with the other emulsifiers under an acidic condition, so
that DHA, EPA, a derivative thereof and the naturél oil
containing them can be stored under an acidic condition for
a long duration. Not only the polyglycerin fatty acid ester
alone, but also a mixture of the polyglycerin fatty acid
ester and the sucrose fatty acid ester; a mixture of the
polyglycerin fatty acid ester and the‘lecithin; and a mix-
ture of the polyglycerin fatty acid ester, the sucrose fatty
acid ester and the lecithin may be used. The sucrose fatty
acid ester and the lecithin work auxrially for stabilizing
the emulsified composition. When the emulsified composition
of the present invention are used in a beverage, a mixture

of the polyglycerin fatty acid ester and the sucrose fatty



pol ygl ycerin fatty acid ester and the lecithin; and a mx- ture of the
polyglycerin fatty acid ester, the sucrose fatty acid ester and the

| ecithin may be used. The sucrose fatty acid ester and the lecithin work
auxrially for stabilizing the_enulsified conposition. Wen the enulsified
conposition of the present invention are used in a beverage, a mxture of

t he polyglycerip fatty acid, ester . sygr Jakh ed as an
7 acid esteracéh%l/%‘?t%%ear}ég/c?‘t ﬁ?lr? i’cisggﬁ%gfgréra I@ used a)‘s([ anemul sifier.

Wien the lecithjnsipiased as the enulsifier, it is preferably dissolved
previously in an edible oil (e.g., coconut oil, t-linolenic acid oil)
because it is hardiyendtissolexeicktim Wat esedTae the ieonudfsitfieredibl &Soil used
for this purpose to the lecithin is about 1;1 to 1;20 by eiqght. The
enul sifier of prhéepabkemissndyrad @revioysdy im an %fohlieci%ﬁf(grrﬁum for

enul sifying at |east the actjyve ingre- .gien in Eg? eq% %fhﬁgdl
conposi tion. ?ﬁ€°§HFf?t}enﬁ'iﬂﬂﬁﬁﬁﬁ%cnﬁgﬁ 8ﬁ£5n%%% W t %hich oi ¥ droplets
of [ di Spersed BiAsGeqals WALLO! MhRdcBTBICOROUM IbIE Thar Seddl foan
hydrophilic nedirum “The enulsifier is generally contained in the emul -
sified conposichii@Npatpahauto Ockd 1e&ridhint ¥ Abeter Abl yraloR0 bY. wetight
wt % The content OF tﬁe emul sifier is suitably adjusted in the range
descri bed above i nTHeeemalsiftecont erite preseht duveénkeidmdgiedisest inFdr a
general use, the ratio of the emulsifier to the active ingredient, is
preferably 1:@pffipéemtlamyunbigﬁﬁ_emuISLfylng at least the Tactive ingre-
dient in the emulsified composition. The sufficient amount
means an amount with which oil droplets of a dispersed phase
are uniformly and homogeneously dispersed in an hydrophilic
medium. The emulsifier is generally contained in the emul-
sified compositiorr at about 0.01 to 20 wt%, preferably about
0.5 to 10 wt%. The content of the emulsifier is suitably
adjﬁsted in the range described above in view of the content
of the active ingredient. For a general use, the ratio of
the emulsifier to the active ingredient is preferably 1:0.1
to 1:1 by weight.
various kinds of additives such as the edible oil, (a
solvent of. the lecithin) deécribed above and an oil-soluble
component described hereinafter may be added in the emulsi-
fied composition of the present invention. If such addi-
tives are added, the content of the emulsifier may be in-
creased over the content defined as above, depending on the
type and content of such additives. However, the range of

the amount defined as above is sufficient for the general

use.



Various kinds of additives such as the edible oil)(a solvent of the
| eci thin) described above and an oil -sol ubl e conponent descri bed

hereinafter may be added in the enulsi- fied conposition of the present
invention. |f such addi- tives are ded, the content of the enulsifier
may be in- creased over the content defined as above, depending on the

type and content of such additives. However, the range of t he anount

defined as above 5, SU{JJ Ghenle L0 L0G-ECPEr Bl pdiSpylycerin fatty acid In
case where a m xture of the polyglycerin fatty aci ester and the sucrose

fatty acid esigfefnsddreidasda@ishirattiysausedesisert ki gibli éecéthine
present invention, the mxture preferably contains the polyglycerin fatty
acid ester aislessd &9 wdrenadifiecablfythehpresstthgnvaitdod: thie

pol yglycerin fatty acid ester and the sucrose fati acid §}er I,
preferably abviktire peeferably spnkéigst thengolyg %%ﬁf%%u%%% gfafﬁg

pol yglycerin fatty acid est a th | eci.t.hin_is : utyel
0.005 to 1:0. 355?‘X'V\%Fgﬂ??5t g&i "fn%e' m%fleﬁé ?‘%Fligybftlﬁgﬁé{)ﬁ gl)ff?ei(rai El)ff atty
acid ester agﬁ thlggEx}Q&?ﬂ af Ik P Gicd e SR ragfat fige | At Adden fiaxtyr abed-
abl'y about 1: 0550, 905 t0 1:1: 0. by wei ght. The pol yglycerin fatty
aci d ester usedtber ishgroresasly dbvuantli:onoBasoHLBL aby heeioghtvortde
preferably 12 to 20, nore preferably 13 to 16, nost preferably 14 to 16,
and has 12 cadlséngaratiooof nohe polvdiadeatiny fasty, aprd LRy PEntb ¥he 20

carbon atons, nore preferabl 14 to 18 car ) .
lecith?n is prezérably abouéalgog.gbgngo IDE.S by weight;

and the mixing ratio of the polyglycerin fatty acid ester
and the sucrose fatty acid ester and the lecithin is prefer-
ably about 1:0.05:0.005 to 1:1:0.5 by weight.

The polyglycerin fatty acid ester used for the present
invention has HLB of 10 or more, preferably 12 to 20, more
preferably 13 to 16, most preferably 14 to 16, and has 12
carbon atoms or more in the fatty acid, preferably 12 to 20
carbon atoms, more preferably 14 to 18 carbon atoms. The
average polymerization degree of the glycerol is preferably
6 to 15, more preferably 8 to 10. Preferred examples of
polfglycerin fatty acid esters include hexaglyceryl monos-
tearate, decaglyceryl monostearate, decaglyceryl monooleate,
decaglyceryl monomyristate and decaglyceryl monopalmitate,
among which decaglyceryl monostearate, decaglyceryl monoole-
ate and decaglyceryl monopalmitate are more preferable. The
above described polyglycerin fatty acid ester can be used
for the present invention solely or in combination.

The polglycerin fatty acid ester is contained in the



average pol ynerization degree of the glycerol is preferably 6 to 15, nore
preferably 8 to 10. Preferred exanples of polyglycerin fatty acid esters
i ncl ude hexagl yceryl nonos- tearate, decaglyceryl nonostearate,

decagl yceryl nonool eate, decaglyceryl nonyri state and decagl yceryl
monopal m tate, anpng which decagl ycer nonost ear at e, decagl yceryl

monool e~ ate and 8GRl YeRYL; FPORPAL MARke 0208 BB! 20 ket prfii Serabily

above describegmbolyglycerl atty acid ester can be used for the present

i nvention sol gy §.7 &¥ThionatkoN. The contehiteofokhbypeiyplycarin Hfetdyest er
is contained in the 9 enmnulsified

conposi ti on ataclbutst@r0 tano b0 sul tebly efdiuiied iapshe BS2Pe FARFXHR The
content of the polyglycerin fatty acid ester can be suitably. adjus in
the scope descAhddl Lralyd@¥ oF Fhewcertene %foﬁth@ntac&%"?hé“‘éﬁ‘?‘?“(beené.'ngér‘%i ent,

and se anount of the s e fatt ' ter. Rl fasa{ i bed
her ei gaf ter. Mise amﬁ*}’émsut?g 3:213 Fgffésggi;%uggtagldﬁs%ggte?g?h?ﬁ{éﬁglrIe]pé%nt e

i nvention has bLB. of 10 I -Jgtard has 12 carbon atonms or nore in the
fatty acid, nore pré?era ly 12 to 20 carbon atons. Preferred exanpl es of
sucrose fatty aci d ®msd efifcrdsiclfadeysacidsestmnostegafatre theupregentonool eat e
and sucrose nonopalmtate. The above described sucrose fatty acid ester
can be used foinvémtipredws HLB @ft i8nosorers and ihascdibicagbont pbpms or

The sucrose fatty acid ester is contained in fhe enul- i tied_c ition
at about 0.1 t%@%ﬁw&m@thﬁnfqﬁﬁﬁ<%9;dofmore preéeraéiy 12 t%IEb cangROS't'o

atoms. Preferred examples of sucrose fatty acid esters
include sucrose monostearate, sucrose monooleate and sucrose
monopalmitate. The above described sucrose fatty acid ester
can be used for the present invention solely or in combina-
tion.

The sucrose fatty acid ester is contained in the emul-
sified composition at about 0.1 to 5 wt%. The content of
the sucrose fatty acid ester can be suitably adjusted in the
scope described above in view of the content of the active
ingredient and use amount of the polyglycerin fatty acid
ester, and the lecithin described in detail hereinafter.

The lecithin used for the present invention include
phospholipids such as phosphatidylcholine, éhosphatidyletha—
nolamine, phosphatidylinositol, phosphatidic acid, phos-
phatidylserine and sphingomyelin. Hereinafter, it is gener-
ally referred to lecithin.

The lecithin used for the present invention is those
derived from any origin including animal, plant, yeast and

mold. Preferred examples of the lecithins are plant leci-



the sucrose fatty acid ester can be suitably adjusted in the scope
descri bed above in view of the content of the active ingredient and use
anount of the polyglycerin fatty acid ester, and the lecithin described in

det ai |

i ncl ude

nol am

The lecithin us
origin includi
| ecithins are“plant |eci-

| ecithin, rapeseed llecithiny, ayohg wleiaiit Haybeageperatking ecral¥ Asecdnd

herei nafter. The Iecithiqoused for the present invention
phosphol i pi ds such as phosphati‘dyl chol i ne, phosphati dyl et ha-

ne, phosphatidylinositol, phosphatidic acid, phos- phatidylserine
and sphi ngo”yec'h'égrsf g'r%{? Raftele;{fsds eé}xerl‘eci%%}{,rﬁéﬁ%éé‘éh tdi@dlitli, .

€ present Tnvention 1S those

erived from any

v 1@NetBkniRkantepyLRsdd ki tnTRlsd anBr eheyrigei caianpldezont- t he

thins (soybean lecithin, corn

enzymatically decom posed |ecithins, anong which soybean |ecithins, yolk
t hi ns éﬁdiéhEyﬁaﬁpéﬁmﬁyl@@%%NWEERRFHQ§ﬂdtHﬁﬁétﬁ%%snﬁﬁ%aTﬁ%ﬁ-Prqéfable.

| eci -

The above descri
The separated 9
S fractlonatgglﬂ;
sol vent

such as efhan

d Iegjthi be used. sol ely .or i
AR P hEaREOTRCLEC it R 4B PR RS THES oY O ch

. .pl.ant lecithin or vyolk lecithin with an organic
%ltéﬁg%&g%‘ﬁg a difference in solubility. The

enzymatical |y deconpes@dpheatthi Ne8BERSN QER: thdisai RAL1LYin¢actdpgitfie
yolk lecithin or separated lecithin with phospholipase to
hydrol yze or timnsedient which is fractionated from the plant lecithin or

pl ant

| eci t hin,

yolk lecithin with an organic solvent such as ethanol using

a difference in solubility.

The enzymatically decomposed lecithin means those

obtained by reacting the plant lecithin, yolk lecithin or

separated lecithin with phospholipase to hydrolyze or trans-

fer. Various kinds of the enzymatically decomposed lecithin

can be obtained, depending on the kinds of the lecithin or

phospholipase, but any lecithins can be used for the present

invention.

The lecithin is contained in the emulsified composition

preferably at about 0.001 to 2 wt%. It can be suitably

adjusted in the range described above in view of the content

of the active ingredient and use amount of the polyglycerin

fatty acid ester and the sucrose fatty acid ester.

The hydrophilic medium used for the present invention

is a polyalcochol oxr water-containing polyalcohol. When the

hydrophilic medium cof the present invention is used, the

effect on preventing stench of fish is exhibited greater

than the case where only water is used as a medium. There-



fer. Various kinds of the enzymatically deconposed lecithin can be
obt ai ned, depending on the kinds of the lecithin or phospholipase, but any
| ecithins can be used for the present invention. The lecithin is
contained in the emulsified conposition;,preferably at about 0.001 to 2
W% It can be suitably adjusted in thé range described above in view of

the content =gl Lhe aChineotPOLEEfloRtd diS hadRYN: Rigidie samgjeycerin

fatty acid ester e sucrose y acld ester. The hydrophilic

medi um used f Qiai19 1RECSRAt bENYBRAI MY WixiA thel yghieohlloe metism.cont ai ni ng
pol yal cohol . When the™ hydrophilic nmedium of the present invention is used,
the effect omgyeowesnti mheat ehehhpdrdplsilic mediuni pEdthe cpFenl HAYY e
case where only water is used as a nmedium There-

. f are,
el si {1 ed cormion isomondyi Ay BT GhereiSAHRRe  SPRSIFY DS B SBRned
wi th the hydrophilic_ mediu Mor.eove t h L] | JA h
present inven-1e% gl & E%né}eﬁndéﬁ?é?ﬂ eennc&%gs%ég{ggg#é%%%gﬁg#%ﬁ d£ OS-

et with a smaldel. AATPLEN;UAABahBL ObeOi Nedny uS! AgvaNedgions for

medi um can b ai ned. I'S 1's advantageous for applying the enmulsified
conposi tion t agbiaed HHeh edti16efiedr eshpagi thierertage fhbdhsuelyuas g+t he oi |
droplets to be 'snall. The water content of the water-containing
pol yal cohol ifresteirey dsveralgeuwhsohwreqeireasthe mide dgpeietanty R out
30m % or | ess. Preferred exanples of polyal cohols are

small.

The water content of the water-containing polyalcohol
is preferably about 50 wt% or less, more preferably about
30wt% or less. Preferred examples of polyalcohols are
glycerol, sorbitol and propylene glycole, among which gly-
cerol and solbitol are more preferable. Preferred examples
of the water-containing polyalcohols include glycerol water
having a concentration of about 60 wt% to 90 wt% and sorbi-
tol water having a concentration of about 50 to 70wt%.

Preferred examples of the antioxidants used for the
present invention include ascorbic acid, isoacorbic acid
(erythorbic acid) or a salt thereof (for example, alkali
metal salt, alkaline-earth metal salt and the like), cate-
chins and natural extracts containing catechins. Specifi-
cally, ascorbic acids such as L-ascorbic acid, sodium L-
ascorbate, erythorbic acid and sodium erythorbate; catechins
such as gallocatechin, epigallocatechin, epicatechin, epi-
gallocatechin gallate and epicatechin gallate; and natural

extracts containing catechins such as tea extract, apple

extract, grape seed extract, sunflower seed extract and rice



gl ycerol, sorbitol and propyl ene glycole, anong which gly- cerol and

sol bitol are nore preferable. Preferred exanples of the water-containing
pol yal cohol s i nclude glycerol water having a concentration of about 60 w %
to 90 wt % and sorbi- tol water having concentration of about 50 to

70w % Preferred exanples of the ‘antioxidants used for the present
I nvention include ascorbic aci'd, isoacorbic acid (erythorbic acid) or a
salt thereof (o8 é&%ﬁ&&ﬁ%aﬁﬂ|§¥éferﬁauél sabhg Wil itnasearbhcnecad, sal t
and the like), cate- <chins and natural extracts containing catechins.
Speci fi - caIbydlﬁmcnwis¢bfhauhsam@cheasextascerWQ:mﬁﬁqur gramie. The
ascorbate, erythorbic acid and sodi um erythorbate; catechins .suc

gal | ocat echi nantppyhdant A ibed fioxCeEANNPE cpFed Y cgfe&ﬂ|ﬁ°ﬂ§+Tate

and epi catechin aIIate and natural extracts containing catechins such as

tea extract, Bﬁﬁ *extract, grape seed extract, sunflower seed extract and

rice i erabl e
tural ex act containilfafa€XdHiafd RsRkribel :

anong which L- ascor%?cnzé? d:un1L ascorba?e and tea extract are nore

preferable. TB%ovén&aﬂXbéiacEEtéiﬁﬁé‘d ihedxalraveing) ber usese eltpaclenf
conbi - nation. The natural extract containing catechins described
above can be ¢kt gi. pedrésn eea actalang f‘t@a,ek)écnpkete@e@fl agufast@s greegr een
tea, oolong tea, black tea and roasted green  tea) | e sarcocar, gr ape
seed and sunf[t6fdr 3BRYEVFIFCOGRNRY Qﬁa2%1§§P&aﬁP€ §Eﬁ ?ﬂeﬁuﬁﬁ?4a§1§Phanol

and ChlorOformter or an organic solvent such as ethanol and chloroform

followed by purifying by means of a known method. The
natural extract containing catechins used for the present
invention may be pure or crude.
In addition to the antioxidant described above, a known
antioxidant can be used in combination. Examples of the
" known antioxidants include tocopherols (e.g., extracted
tocopherol or dl-o-tocopherol), polyphenols (e.g., rutin,
myricetin or myricitrin), spice extracts (e.g., rosemary oOr
sage), acids derived from a natural product (e.g., chloro-
genic acid, caffeic acid, ferulic acid or gallic acid),
dibutylhydroxytoluene {BHT) and butylhydroxyanisole (BHA}.
These antioxidant can be also used solely or in combination.
The combination use of the antioxidant of the present inven-
tion with other known antioxidants is effective for prevent-
ing the stench peculiar to fish detected from the final
product.
The antioxidant of the present invention is preferably

used in an amount necessary for consuming oxygen present in



foll owed by purifying by nmeans of a known nethod. The natural extract
contai ning catechins used for the present 1invention nay be pure or crude.
In addition to the antioxi dant described above, a known antioxidant can be
used in conbi nati on. Exanpl es of the own anti oxi dants include
tocopherols (e.g., extracted tocopherol or dl-a-tocopherol), polyphenols

(e.g., rutin, (nBYERGELEPi0H B¥fipSdildidh) orSRbEE, CYéReed Sl &ngLher nangary or
sage), acids éerlved froma natural product (e.g., chloro- genic acid,
caffeic acid, fkefubi.ooactd o wed) ipreFeirdply tirbut §| &y dro@pt wEdeneTRBHT)
and butyl hydroxyani sole (BHA). These antioxi dant can be al so used solely
or in combi natisenamofht efnbheaanbiprisanst ceRePENY# BI@H At QBP TABYBr esent

inven- tion with other known antioxidants _is effectiv pr.ev - ing
the stench pef@ScEiPeE PPSKSde %Rﬁ?géﬁQw?ﬁlfhg ?Vﬁ%lorpééﬂﬁﬁgf S The
anti oxi dant Ofuntsg%ug:ra%agnka{'.@%egéi@r!aé S @kei 3Bl YngHs@thdt) PArARQUBE
necessary for CONsum ng oxygenh present In

13 the enul sidhieed c€ROShedi okt Mivhe @Nehal byitioxident amge cohtent0. 001
to 20 ww% preferably fromO0.01 to 20 wt% The use anmount of the
anti oxi dant carf laygan etdesanthinrergendeddiedegonpovitieepem@ieigaon t he
type or content of the wunsaturated fatty acid as the active i.ngredient,

purity of thelwrlisy pfreatéaridagife afe Mfedadti SRPJBRRSHHY TERPEAPT of
O ek B R o Ea SRS g 5" o bty Uddobathien on
the above range, depending on the type of the antioxidant
and the purpose of use of the emulsified composition.

If desired, the emulsified composition of the present
invention may comprise other additives in order to improve
readiness of emulsification, heat resistance, resistance to
acid, storage stability, stability of emulsification in the
foods and the like. Any known additives including oil-
soluble and water-soluble ones can be used, as far as it
does not_facilitate oxidation of DHA, EPA or the derivative
thereof. Examples of the additives are polysaccharides
(e.g., soluble starch, dextrin, cyclodextrin, Arabic gum,
pectin and xénﬁhan gum), preservatives (e.g., paraoxybenzoic
acid esters or benzoic acid), specific gravity adjusting
agents (sucrose acetate isobutylate (SAIB)), protein decom-
posed products (e.g., casein or gelatin), vitamins, color-
ants (e.g., a-carotene, fi-carotene or lycopene), flavors and
unsaturated fatty acids (e.g., a-linolenic acid, 7 -linolenic
acid or linoleic acid). The use amount of the additives can

be suitably adjusted in accordance with the purpose of use



t he use anmount of each antioxidant is suitably determined in the above
range, depending on the type of the antioxidant and the purpose of use of
the emul sified conposition. | f desired, the enulsified conposition of
the present invention nay conprise ot@gr additives in order to inprove
readi ness of enul sification, heat resistance, resistance to acid, storage
stability, stability of emulsification in the foods and the |Iike. Any

known addiftivgg LRel WALRgiPiba camidditg mnd water-sol uble ones can be used,
as far as it oes not facilitate oxidation of DHA EPA or the derivative

t hereof . Exanpl es @het beladdopleesimarthep@mpdadthedi cempogidign ofoths| e
starch, dextrin, cyclodextrin, Arabic gum pectin and xanthan un')l
preservati ves QR@SgNt PANVEBRYBRNRAY POEASE &sfipEebrr Rhbiv 4B g)r 8B8eific

gravity adjustin agent sucrose, acetate iso I t gl

((Jlecom posed Hﬁ%@t’f@?’gy(éé *,*mc%elr‘?ls%r”bglclg?)ffag%géia‘%gtr# ﬁ@,eB)C%JlrgrB%g g?\tns
e.g., a-carotene, r] - 1 o) , ted

fatty acids (eu.%. ,o a-q;he]ngﬁ@%lg%?g%? d‘?o‘%ée/(%rl] - Q’?%ol gh?fé%lz%%hm&rﬁﬁﬁgrre?ce

acid). The usepysikti®h tBeusddi Lhvasusans fedsustabl ys dujvwextaeesi,n
accordance wth the purpose of use 14

of the emul si fieillimessqsneckiing and fiecigiltadiopl arei prevyrntad oM ed
conposition of the present invention nmay possess a diameter of 0.25 [err]m
or |ess, prefagnanaring ipethpnpgrePes steisacddr GRRCELIMEHPT HE i Sose of

use of the enul sifjied conposition. Wien the enulsifi G i.fion i s used
I N aqueous f 0o dL K F¢h T P By 5585""”"9 range. Lﬁle 'tSQm r?é@?ﬁr{d

described above generally refers to the droplets rised to
the surface of a beverage and aggregated because of the
difference of a specific gravity of the oil droplets which
are included in the emulsified composition. As the re-
sults, stable food products can be obtained without adjust-
ing the specific gravity. Further, since the specific
gravity adjusting agent is not used, the emulsified composi-
tion can be produced without heating in any steps of the
manufacturing process.

The emulsified composition of the present invention can
be produced as follows. For example, water-soluble ingredi-
ents and oil-soluble‘ingredients are separately dissolved in
each medium to prepare the respective mixtures. Then, the
mixture of oil-soluble ingredients is added to the mixture
of water-soluble ingredients to disperse oil-soluble uni-
formly and homogeneously. A device for emulsification such
as colloid mill, homomixer and high pressure homogenizer is

preferably used for preparing the emulsified composition.



muddi ness, neckling and precipitation are prevented from generating in the
aqueous foods, if the dianeter is con- trolled to be in the above range.
The term "neckling” described above generally refers to the droplets rised
to the surface of a beverage and aggregated because of the difference of
a specific gravity of the oil dropletstwhich are included in the

emul i f1ed conposition,, 49 thealerrotl % chabbe head adiclss seanrbe

obt ai ned wi t hott fuét- ing the specific gravity. Further, since the
specific gravigaq adi Ysld petorasBst of Sehi@ls isiemt ibhebgnub sng | @ dcadipgsi -
tion can be produced without heating in any steps of the manufacturing
process. dehhieceemul si fied conposition of the present invention can be

produced as follows. For exanple, water-soluble ingredi- eq%f and
oi | - sol ubl e i ngr edi®wss ohteisegarrtesif P AR LR A S HEM UMt 0 prepare
the respective m xtures. Then m_xt ur e .of 9{

n

h |- ; . !
added to the nP%Xtdfe Ot 4ﬁ§FeP9%o$ﬁSP5 TRSE & 4 lEOEUQEEaﬁﬂ§r€§#<yyh§ iy

s 'to disperse -sol"ubl e

uni - fornly agd-ho PUSY pAedeyl b8 fas &Iy biseal koR sufbuss
, g

colloid mll m xer -and hi pressure honogenizer is preferably used

for preparing (bsaeneudsi fdsLheseagekEl i @fozen desserts, confectionary,
15 In addition, it is desirable to control heat which is gener- ated in

the process of deimy spfadattison bekenyi pgoductdl ingpt dod fésh produgtg and
obt ai ned enul sified conposition is stable on
the like.

The food containing the emulsified composition of the
present invention includes DHA, EPA or a derivative thereof
without damaging characteristics such as shape, smell,
taste, crispy taste, color and the like which the food
originally has, and does not generate neckling or precipita~
tion.

The emulsified composition of the present invention can
be added to various foods as a foéd additive. The food to
which the emulsified composition of the present invention is
added may be in the form of liquid, semi-solid or solid.
Specific examples of the food are as follows.

. Beverages: carbonaﬁed drink, fruit juice, dairy drink,
vegetable juice, soybean milk and the like.

Frozen desserts: ice cream, ice candy, sherbet and the
like.

Confectionaries: jelly, candy, gum, cookie, cake,
chocolate, pie, biscuit, pudding and the like.

Dairy products: milk, yogurt, cheese, butter, marga-

rine, mayonnaise, salad dressing and the like.



oxi dation, does not occur stench, and is available for long termstorage,
so that it is preferably used for various foods such as beverages, frozen
desserts, confectionary, dairy products, bakery products, nmeat and fish
products and the |iKke. The food ﬁgntalnlng the emul sified
conposition of the present invention’includes DHA, EPA or a derivative

t hereof wi thout danaging characteristics such as shape, snell, taste,
crispy taste, col ohagadyt ReoklKes Vi Alhddie rBades! pad ol |ahd)ase anstedoes
not generate neckllng or recrpita- tio he enul sified conposition
of the present Invmtoanaamlshepa@@mtgp Head, | @uasaqedsbcasle:d fidedh additive.
The food to which the enmulsified conposition of the present invention is
added nmay be ipadtes fuwbmlefr kpli df berieddiisth prssel ard thghddidg c exanpl es

of the food are as foll ows. Bever ages: carbonated, drln@ erut ui ce,
dairy drink, vegetS#fSeTinges, feEYBRET YTy PARLS| f £s0), sou ?g
desserts: ice g{e%ﬁ1 |ce candy, sherbet and the like.

Conf ecti onari €8+ ﬁ Yy, candy, gum cookie, cake, chocol ate, pie,

bi scui t, pudding a%éﬂ@ﬂ lfide@s: omelet Pakipirypl @detd, Shafibhg, Yo@ifdettR)eese,
butter, nmarga- rine, mayonnai se, sal ad dr essi ng and the 1ike.

16 Bakegqugu(mhaﬁsandbwegdsabmgoﬂémuakqxﬂnkmnoamgakhb,Ifmiﬁd dump- Meat

and fish products: ham sausage, boiled fish
ling stuffed with minced pork and the like.

Others: animal feed, medicine, quasi drug and the like.

The emulsified composition is added generally to the
food described above such that DHA, EPA, the derivative
thereof or the natural oil containing them, which are the
active ingredient, is included in the food at about 0.0001
to 1 wt%, preferably at about 0.001 to 0.1 wt%.

The emulsified compésition of the present invention can
be applied to variéus foods by a known method.

The present invention is described in detail with
reference to the Examples. Hbﬁever, it is not intended to
limit the scope of the present invention. 1In the following
Examples, the symbol "%" refers to wt%, as far as it is not

specifically mentioned as such.



paste, tubular roll of boiled fish paste and the |ike. Seasoni ngs:

fermented soybean paste (m so), source and the |iKke. Cooked f oods:
onel et, curry, stew, hanburg, croquette, soup, neat and vegetabl e pancake
(okonom yaki), fried dunp- 1ling stuff with mnced pork and the Ilike.

O hers: animal feed, nedicine, quasi drug and the |ike. The

emul sified conposition is added generally to the food described above such
t hat DHA, EPAgpxhmprgerivative thereof or the natural oil containing them
which are the active ingredient, is included in the food at about 0.0001
to 1 W% preEeamply Bt mbhiedt @f08bet OvPed of %olyglyceHio FabbwiAdid
conposition of the present invention can be applied to various foods by a
known net hod. ESte€r  The present invention is described in detail with

reference to the Exanples.. ver it _Ls not_intended Linit_t cope
of the present i m%ﬂ??%’ﬁfsﬁ’#oﬁgofngﬁ%wﬂ% wﬁ(g%%?peasr,edt tr’?g’ gf/ﬁ%n]él a"g}gelfef ers
to w% as f abl%%eﬂ.n' Pa acSiRe Eskbabh¥wH B | PNSE AS a3UGH: emulsifier,

17 EXAMPLES anple 1. "Effect of the Types of Pol yglycerin Fatty Acid
Est er Aaneaut svéi By caiized,t hanandsopidpat edhdia hsidigphipoty-

glycerin fatty acid ester shown in Table 1 as an enulsifier, an active
i ngredi ent, amedhtinogs dhbstethdedowydroghal stability test was conducted.

(Preparation for the emulsified composition)

Active ingredient Content (%)

Refined fish oil 20

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier

Polyglycerin fatty acid ester (see Table 1) 5
Antioxidant

L-ascorbic acid 0.5

Hydrophilic medium

Water 24.5
Glycerol 50
Total 100

(A method for preparing the emulsified composition and for
testing stability thereof)

Glycerol, polyglycerin fatty acid ester and L-ascorbic
acid were added to water, followed by adding refined fish
oil. After stirring, the mixture was emulsified by using a
homogenizer, thereby giving an emulsified composition.

The obtained emulsified composition was allowed to

stand at room temperature for one week, and then the state



mediumas listed below, and a stability test was conducted. (Preparation
for tthe enul sified conposition) Active ingredient

Content (% Refined fish oil 20

(Cont ai ni ng about 25% of DHA and abou@5 10% of EPA) Enulsifier

Pol ygl ycerin fatty acid ester (see Ta Pe 1) 5 Anti oxi dant

%?Zforbl ¢ aCIo% the emulsified composition was obsgzégdwd'g?tgz%%éoflﬁga@fém

>0 Tot al shown.ﬁn Table 1, in.which o indicates. tha&O€he (fnulBiiiGd or
preparing the emulsified conposition and for testing stability thereof)

G ycerol, pol yenpersiiti ochakay sehpiesimd sanchdicasesr bhat ativaswsepaatded t o

wat er, followed by adding refined fish oil. After stirring, the m xture
was enul sifi edifldy dsiong-ayeriseanogeni zer, thereby giving an enul sified
conposi tion. The obtained emul sified conposition was allowed to
stand at room"c"ﬁ?ﬁﬁar]ature for one week, and then the state of

the emul sified,¢ Qs] fi.on o r _T ul a h hh shabl e 1,
i n whi ch o in%%?%’i?ﬁé% t\é\%z(?sgﬁgégigfgﬁf %%%ﬁéu b e

i ndi cates thatedgeMas separaiy@@cekiho two |ayers. Tabk&tér 1 wk storage

room temp. 60°C
TetraglycerYl
monostearate 4 18:0 10 X X
Hexaglyceryl
monostearate 6 18:0 12 o X
Decaglyceryl
monosearate 10 18:0 14 o) o)
Decaglyceryl
tristearate 10 18:0 9 X X
Octaglyceryl
monooleate 8 18:1 13 o] o
Decaglyceryl
monooleate 10 18:1 14 o o}
bDecaglyceryl
monomyristate 10 14:0 15 o o)
Decaglyceryl
monolaurate 10 12:0 16 o] X
Decaglyceryl
monocaprylate 10 8:0 16 X X

As seen from Table 1, it is clear that polyglycerin
fatty acid esters having HLB of 13 or more, an average poly-
merization degree of glycerin of 8 or more and 14 carbon
atoms or more in the fatty acid exhibits an excellent ef-

fect.



Pol ygl ycerin Average poly- Fatty HLB State of enulsi- fatty acid

nerization of acid fied conposition ester glycerin
after 1 wk storage roomtenp.
60[err] C Tetraglyceryl nonostearate 4 18: 0 10 X
X Hexagl yceryl nopnostearate 619 18: 0 12 o] X
Decaglyoory! MONOSSRr 8Le nerect ofgadded anoid) 3f polfa1veerfn ravey afi
Cct agl yceryl q%ﬂgoieate 8 18.1 13 o] o
Decagl yceryl eate 10 18:1 14 o] o]
Decagl yceryl nmononmyid dratisified b@mpOSLtlonkﬂaé)prepﬂied by 051ng an o
Decagl yceryl nonol aurate 12: 0 16

Decagl yceryl nacoteprifgtesiient, g@ulSLfler, gnipioxidpmt and Xydrophlllg(
As seen fromTable 1, it is clear that olzglycerln acid.esters

havi ng HLB of Medim pisted el ayaryong. ??‘}taﬁ’}tor?aféé: e85t V81 ycerin
of 8 or nore apd 14 carbon . ato d [ : ah_
excel | ent ef - 1?%16?d1ent dha T35 eMPhE jsﬁ'o&xl? ll’{ alt:}ﬁiea? E‘Xﬁgrr%ltéﬁﬁ?ﬂ
Effect of Added,Appuffie ddmilal inglaic @ompobatiyn Avasl cdedert. An

emul sified conposition was prepared by using an active ingredient,

emul sifier, ani{ppxpahodticndedyy diteplkiduileified composition)

Active ingredient . Content (%)
Refined fish oil see Table 2

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier

Decaglyceryl monocoleate see Table 2
Antioxidant

L-ascorbic acid 0.5

Hydrophilic medium

Glycerol 40
Water Remainder
Total 100

(A method for preparing the emulsified composition and for
testing stability thereof)

Glycerol, decaglyceryl monooleate and L-ascorbic acid
were dissolved in water, focllowed by adding refined fish
oil. After stirring, the mixture was emulsified by using a
homogenizer, thereby giving an emulsified composition.

The obtained emulsified composition was allowed to
stand at room temperature for 1 week. Then, the state of

the emulsified composition was observed. The results are



medium | i sted bel ow, varying the content of the active ingredient and

emul sifier as shown in Table 2. The stabili- ty of the emulsified
conposition was tested. (Preparation for the enulsified conposition)
Active ingredient Content (% Refined fish

oil - see Table & (Cont ai ni ng about 25% of DHA
and about 10% of EPA) Emul si fi er Decagl yceryl nonool eat e

see Tabl e 2 Aﬂ{ qpngle % a%ﬁoagkeha5|£hdlcates that the emulsified
0.5 Hydrophlllc msd" dyce

40 Wt er composition was stable and x indicatesRemmitnderwas Sepamated
100 (A nmethod for preparing the emulsified conposition and for testing
stability therawfqd two lay@nscerol, decaglyceryl nonool eate and L-ascorbic

acid were dissolved in water, foI | owed by adding refined fish oil. After
stirring, the mﬁur was enul sified by using a honogeni zer, thereby
giving an emul §¢ conposi tion. The obtained emulsified conposition

was al l owed togp piand at room tenperat gégag%cgry\@ek Then, the state of

the enul sifi edfggﬁrp@ﬁtdpp was observegionbbeesesUl ts are State
20 shown in -

conposition was stable and x indicates thatOil was separated ©O

10 0.1 X
40 0.1 X
1 2 0
10 2 (O
40 2 0
1 10 0
10 10 0
40 10 0

As seen from Table 2, in case where the refined fish
oil (containing about 25% of DHA and about 10% of EPA) is
used as an active ingredient, it is clear that an excellent
effect is exhibited when the polyglycerin fatty acid ester
is added at such amount tha£ active ingredient : polyglycer-

in fatty acid ester is 1: 0.05 (40:2) or more.

Example 3: Effect of Water-content of Hydrophilic Medium

An emulsified composition was prepared by using the
following hydrophilic medium (glycerol water) or water, an
active ingredient, emulsifiexr, antioxidant. The stability

of the emulsified composition was tested.



(@6 Monool eat e State

0. 0 10 0.1

40 0.1 X 1

5 o 0 . - 2 5

20 40 (Preparation fori&he &mulsified compositioag 1

40 Active ingrelent 0 Agofieert f oM Tabl e

into two | ayers. Table 2 Refined Decagl yceryl fish oi
1

2, in case where the refined fish oil (containing about 25% of DHA and
about 10% of EPMjefismedisddsha®idn active i ngredi ent, 20 i s28] ea?0t hat0 an

excel | ent

ester is 1:

Hydr ophilic
the  follow ng hydiophidig mRdivaeegbycerol water) or water, ag agtive
i ngredi ent, enul@%fler %giOX|dant The stability of the enmulsified
conposi tion Vasnt Bk Bdhnt 21

Ascorbic acid 1 1 1 1

effect is exhibited when the ygI cerin fatty acid ester is
added at such antfRittaiEng @bops i2ﬁ§r98| %

0. gS 140 2)._or nore. Exanpl e 3 Ef fect of Water-content of
L An enul sified conposition was prepared by using

ARty 288 O BPR ht ty aci d

Hydrophilic medium

Glycerol - 30 52 74
Water . 74 44 22 -
Total 100 100 100 100

Water content of
hydrophilic medium (%) 100 60 30 0

(A method for preparing the emulsified composition and for
testing stability thereof)

Decaglyceryl monooleate and ascorbic acid were dis-~
solved in hydrophilic medium, followed by adding refined
fish oil. After stirring, the mixture was emulsified by
using a homogenizer, thereby giving an emulsified composi-
tion.

The emulsified c§mposition was diluted 1000.times with
ion exchanged water. Then, the flavor was tested and the
diameter of oil droplets contained in the emulsified compo-
sition was measured by a lasef diffraction type granulometer
SALD-110, manufactured by SHIMAZU Corporation of Japan.

Separately, the obtained emulsified composition was
stored at 40°C for 2 weeks and diluted 1000 times with ion

exchanged water. Then, the flavor was tested and the diame-

X

0



(Preparation for the enmulsified conposition) Active ingredient

Content (% Refined fish oil 20 20 20 20
(Cont ai ni ng about 25% of DHA and about 10% of EPA) Enulsifier

Decagl yceryl nonool eate 225 5 5 5 Anti oxi dant
Ascorbic acid . 1 1 1 1 Hydrophilic

medi um d ycerol ' - 30 52 74 Wt er
74 44 22 ey of 8L 8l droplets contained in the emulsifik0cokBBsiiO6n &9
Wat er content of hydr ophilic medi um (% 100 60 30 0
(A net hod for mpaepaednbyt aelasert iiffifethctdposype ogramal dngrtext €3LPAYLO.
stability thereof) Decagl yceryl nonool eate and ascorbic acid were
dis- solved in hyﬁhspﬁeﬁvk‘cwmrﬁhw Hendabhe Addi Fighdis ded Tapiendoil .
After stirrin the m xture yas enul usi n ho ni zer, thereby
gi ving an enuﬁ?1 F8G°cBhpoEt= a?ﬁ9ﬂ1ln accorgégcsnﬁf ?#Qﬁ;¥go S53P8i on was

di l uted 1000 E&E@%x“h%ﬁ u% xehapgedignat er. Then, the flavor was tested
and the dianeter of } roplets contalned in the emul sified conpo-
sition was neasure@lbyoa EosBiatlidd reacinaardt ype granul oneter SALD- 110,
manuf act ured by SHI MAZU Cor porati on of Japan. Separately, the
obt ai ned enul sified conposi stemclwest fitsdr adsanosOpensed® f or 2 weeks and

diluted 1000 tinmes with ion exchaqged water. Then, the flavor was tested
and the di are- + : stench of fish was slightly sensed.

++ : stench of fish was sensed.

+++ : stench of fish was strongly sensed.

Table 3
Water content of No storage Stored at 42°C
hydrophilic for 2 wks
medium Flavor Oil droplet Flavor 0Oil droplet
Evalua~ diameter Evalua- diameter
tion (um) tion (pm)
100 ++ 0.86 +++ 1.1
60 + 0.52 ++ 0.70
30 - 0.24 - 0.25
0 - 0.23 - 0.23

As seen from Table 3, it is clear that the emulsified
éomposition prepared by using a hydrophilic medium having a
water content of about 30% or less prevents the stench of
fish from generating and exhibits a storage stability better
than the case where water alone or hydrophilic medium having
a high water content is used for preparing the emulsified
composition. Further, the lower the water content of the

hydrophilic medium, the smaller the oil droplet in the



22 ter of oil droplets contained in the enulsified conposition was

nmeasured by a laser diffraction type granul oneter SALD- 110. The
results are shown in Table 3. Synbols in Table 3 indicate an evaluation in
accordance with the following flavor evaluation standards. Fl avor
Eval uati on Standard - : sté&dch of fish was not sensed.

+ : stench of _fish. sl.j Y, sensed. ++ : stench of fish was
sensed. ehhi%i%@éds%%%€%£%¥§$?éh was strongly sensed. Table 3 Water
content of No storage Stored at 42[err]C hydrophilic

for 2 wks nediBkxample 4: EffeftayprrypeOdf dnepbgid&havor G| droplet

Eval ua- dianeter Eval ua- dianeter tion ([err]m
tion ([err]m AnQgemulsified compositien was prepaxsd by using an 1.1

60 - 0,52 ++ 0.70 30 .

_ 0. 24’1nt10x1.dapt shommx?5Tablq)4 with an active ingredient, 0. 23

- 0.23 i £48,S P?Fé s il §ebbEpbed Bd1de @Yl sichied
conposition pfg%gfégé%§ gg?né§§ %ﬁ%ﬁ%ﬁ%ﬁ%& negfun1ﬁ%%§ng a water content
of about 30% @11li®§S off’ €Henéfuldier SdeBhpRisithbahwhs otegener ati ng and
exhibits a storage stability better than the case where water al one or
hydrophi lic medium having a high water content is used for preparing the
enul sified cdireparasionFlierhthe emuldidied compegitiorbnt ent of the
hydrophilic nmedium the smaller the oil droplet in the

Active ingredient Content (%)
Refined fish oil 20

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier

Decaglyceryl monostearate 5
Antioxidant

See Table 4 1'

Hydrophilic medium

Water 24
Glycerol 50
Total 100

(A method for preparing the emulsified composition and for
testing stébility thereof)

Glycerol, decaglyceryl monostearate and an antioxidant
were dissolved in water, followed by adding refined fish
oil. After stirring, the mixture was emulsified by using a
homogenizer, thereby giving an emulsified composition.

Among the antioxidants in Table 4, extracted tocophercl and
L-ascorbate palmitate were directly dissolved in the refined

fish oil to prepare the emulsified composition.



23 emul sified conposition. Exampl e 4: Effect of Type of Anti oxidant

An enul sified conposition was prepared by using an antioxidant shown in
Table 4 with an active ingredient, enmulsifier and hydrophilic nedium
descri bed bel ow. The sta- bility of t enul sified conposition was tested.
(Preparation for the emulsified conposition) Active ingredient

Content (% Refined fish oil 20

(Cont ai ni ng about 2p% Afpddihcandnlayt i 48% OhpddiA)ionERMdsstbeed at 40°cC
Decagl yceryl nopnostearate 5 Anti oxi dant See

Tabl e 4 for 1 week, and diluted 1000 timds VHydTO-p’hI ekchapdedwatempt er
24 d ycerol Tot al

100 (A net hodTher. pikafiakpn € &kl §I“f1?-éﬁf‘ﬁ‘%ﬁ'rﬁ5§‘lﬂqsdﬁl§ﬁdwf’6rte?‘é%‘h ng
stability ther GI cerol dec er vyl te a ds,a _
ant i oxi dant \Agﬁe sé%lo i nShv?/a er ?gwé\/\ﬁed b 3’ ng;lr g?l n%d‘lfjl}é 5 oil.
After stirringcalbeam &M@aﬁ%ﬁl eRubsthbir8dnby WSinGie f3A1BGEALZELavéher eby
giving an emul sified conposition. Anong the antioxidants in Table 4,
extracted tocoghelehtbmt stami@sbaife Egahpiéase were directly dissolved in
the refined fish oil to prepare the enulsified conposition.

Table 4
Antioxidant Evaluation on flavor
Blank +++

L-ascorbic acid -
Sodium L-ascorbate -
Erythorbic acid -
Tea extract -
Apple extract -
Grape seed extract -

Sunflower seed extract -

Gallic acid +
Extracted tocopherol ++
L-ascorbate palmitate ++

.As seen from Table 4, it is clear that an e#cellent
antioxidant activity is exhibited when L-ascrobic acid,
sodium L-ascorbate, erythorbic acid, tea extract, apple
extract, grape seed extract and sunflower seed extract was

used.



The obtai ned emul sified conposition was stored at 40[err]C for 1 week, and
diluted 1000 tinmes with ion exchanged water. Then, the flavor of the

enul sified conposition was tested. The results are shown in Table 4.
Synbols in Table 4 indi- cate an evaIL%}ion in accordance with the

followi ng flavor evaluation standards Exanple 3. Table 4 Antioxidant

Evaluatipn On,éééﬁﬁﬂé Bl 3ot of Added Amount of Antioxidant +++
L- ascor bi ¢ aci - odi um L-ascor bat e

- Erythorbic acidan emulsified composition was pfepaeadirlagtusing an

- Appl e extract - Gape seed extract _.
- Sunfl ower seetfiwstimgmmedient, emulsifier, antiogifpng arq jhydrophilic

+ Extracted tocopher.ol ) ++ -ascorbat e |.mt.ate
o As SRRV InSEAS BeAo%irt VREYHRRAG ﬁé’t“%&ﬁ e?%eﬁ%n%)&laoﬁ?%&ﬂtdan_t
activity is exhibiged "ﬂerrba'bﬁs‘ér.omrﬁea&é%n'ch,d'o%”khéaéﬁ@wﬂfed RIoHigr bi ¢
acid, tea extract, apple .  extract, grape seed extract and sunflower seed
extract was Usgghion was tested.

(Preparation for the emulsified composition)

Active ingredient Content (%)
Refined fish oil 20

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier
Decaglyceryl monostearate 5
Antioxidant
L-ascorbic acid see Table 4
Tea extract see Table 4

Hydrophilic medium

Glycerol 50
Water Remainder
Total 100

(A method for preparing the emulsified composition and for
testing'stability thereof)

Glycerol, decaglyceryl monostearate and antioxidant
(L-ascorbic acid or tea extract) were dissolved in water,
followed by adding refined fish oil. After stirring, the
mixture was emulsified by using a homogenizer, thereby
giving an emulsified composition.

The obtained emulsified composition was allowed to

stand at 40°C for 1 week and diluted 1000 times with ion



25 Exanple 5: Effect of Added Anpbunt of Anti oxi dant An emul sified
conpaosition was prepared by using an active ingredient, enmulsifier,
antioxi dant and hydrophilic nediumlisted below, varying the content of
the anti oxidant as shown in Table 5. The stability of the emulsified
conpo- sition was tested. (Pr epar at|26’n for the enul sified conposition)

Active ingredient ' Content (% Refined fish

oi | exchanged water. Then 2Q:he f1808-abRi Pge ahitits 143 %a0olps-and
about 10% of EPA) mul sifier Detagl yceryl nonostearate

5 Antioxi dantsitioh- @860EBs€edcCi drhe results are shown in Table 5.se@ymabl e 4
Tea extract see Table 4 Hydrophilic

medi um C;ydgﬂ@|1n Table 5 indicate an evaluation in accordgmce wigher

Remai nder Tqt 100 (A method
for preparingtﬁﬁba@WﬁFsFFFEﬁléﬁﬂp%%ﬁYQQn?Wﬁ%HanPn PEHS St abi 1 ity

t her eof) T%?iépgrol decagl yceryl nonostearate and anti oxi dant
(L-ascorbic aci tea extract) were dissolved in water foll owed by

addi ng refined, fdstordik. abiéier Stéd rdRGradthe BvxluseidsoreMilasidd ed by
usi ng a honogenizer—thereby—egi-vi-ng—an—emi-sifi-ed-corpoesition—— The

obt ai ned enul sified conposition was al4 owed to +++
0.001 - ++
0.1 - +
1 - -
5 - -
- 1 +
- 20 ' -

As seen from Table 5, in case where refined fish oil
(containing about 25% of DHA and about 10% of EPA) is used
as an active ingredient, antioxidant effect is exhibited
with 0.001% L-ascorbic acid or more and with 1% tea extract
or ﬁore.

It is considered that the antioxidant effect is exhib-
ited when the antioxidant is contained in a sufficient
amount to consume oxygen present in the emulsified composi-

tion.



stand at 40[err]C for 1 week and diluted 1000 tinmes with ion

26 exchanged water. Then, the flavor of the enulsified conpo- sition was
tested. The results are shown in Table 5. Sym bols in Table 5 indicate an
eval uation in accordance with the aboy \“e descri bed flavor eval uation

standards. Table 5 L-ascorbic acid " “'Tea extract Eval uati on on fl avor
0. 001 Example 6: Effect of Tybke of Emuflsifier

+ 1 5 1 +

20 As seen AnosnTabléidl donposddimherasrpfeprird itsh wsing @cont ai ning

about 25% of DHA and about 10% of EPA) is used as (Sm active %red ent,
anti oxi dant eff&tresOExREBRIBIFETHY HOBOFEEIF LS SRY tﬁQ:%ﬂﬂ%ngﬁ oPB%Rd

with 1%tea ext r%ckg.eggv\gg emul .Ltjle dangggsggeé l‘;@(}[ %lfé%l%%ttl oxi dant

effect is exhib- n the Hnti oXi I's pon al ne fici ent
anount to CONYWHB RXUERE RAESKdrdphilile el sinf 188cs0PROHelov.l Othe
stability of the emulsified composition in a carbonated

drink was tested.

(Preparation for the emulsified composition)

Active ingredient Content (%)
Refined fish oil 20

(Containing about 25% of DHA and about 10% of EPA)

Emulsifier
Decaglyceryl monostearate 5
Other Emulsifier (see Table 6 0.5
Antioxidant
L-ascorbic acid 0.5

Hydrophilic medium

Water 24
Glycerol 50
Total 100

(A method for preparing the emulsified composition and a
carbonated drink, and a method for testing stability there-
ofj

Glycerol, polyglycerin fatty acid ester, an emulsifier
shown in Table 6 and L-ascorbic acid were dissolved in
water, followed by adding refined fish oil. After stir-
ring, the mixture was emulsified by using a homogenizer,

thereby giving an emulsified composition.



27 Exanple 6: Effect of Type of Enulsifier An emul sified conposition
was prepared by using a mxture of decaglyceryl nonostearate and an

enul sifier shown in Table 6 as an enulsifier, with an active ingredient,
ant i oxi dant and hydrophilic nediun1desc5'bed bel ow. The stability of the
enmul sified conposition in a carbonated “drink was tested. (Preparation for
the emul sified conposition) Acti've ingredient

Content (% Ref igped, fisko@i barbonated drink having the followidiy
(Cont ai ni ng about 25% of DHA and about 10% of EPA) Enulsifier

Decagl yceryl nesmsissiariaire was prepared with the obtaSned @nhbksifird sidnipo-
(see Table 6 0.5 Anti oxi dant L-ascorbic_acid

0.5 Hydrophi | $&tiamnk urfo 50\gt ef the syrup was added a carbonated water

24 dad | . 0] T |
100 (A )r/r;te Lgdt‘? cﬁrﬁﬂaerﬁ’ar%or?gWh@feﬁufgf?‘?lé%t%rg&d@ikfi oﬁ‘g nﬁaﬁbgé:%%%donat ed
drink, and a n&%{}gﬂ/g W 41830 8t §p¢'i+g;[ ttMn?'tew%Qcature £& YL &St eh

pol ygl ycerin fa acid ester, an enu rer sho In Table 6 and
L-ascorbic aci ghaweffe d&a@l Wdthe cHebshatdd!d:amd (PreaddtBgor edbs@ibd i sh

oil. After stir- ring, the mxture was enul sified by using a honogeni zer,
t her eby gi vi ngofimexkilisid) eciscoippesvedon. The results are shown in Table
6. Symbols in Table 6 indicate an evaluation in accordance
with the following flavor evaluation standards.
Evaluation Standard
- : neckling was not generated.
+ : neckling was slightly generated.
++ : neckling was generated.

+++

neckling was greatly generated.
(Preparation of syrup for carbonated drink)

Liquid sugar of fructose and glucose (Brix 75°) 26 g

Citric acid 0.4 g
L-ascorbic acid 0.1 ¢
Emulsified composition 0.2 g
Ion exchanged water 23.3 g

Total - 50 g



28 A syrup for carbonated drink having the followi ng conposition was
prepared with the obtai ned enul sified conpo- sition. To 50 g of the syrup
was added a carbonated water to prepare 200 ml of a carbonated drink. The
carbonated drink was allowed to stand,gt roomtenperature for 1 nonth and
the state of the carbonated drink, (preséence or absence of neckling) was

observed. The ggs1d tes are showt in Table 6. Synbols in Table 6 indicate an
eval uati on i n -accordance—w-th—t+hefol-ownrg—FHaver—evatuatton——standar ds.

Eval uati on Standard o - : neckling was not generated, +
neckl i ng wasOthexrmyl sjdierat ed. GeneratigBcREi RGCkbEYener at ed.
+++ : neckl i ngTwasgreatty generated. — (Preparati on of syrup for carbonated

dri nk) Li quj d,sugar of fructose and glucose (Brix 75[err]) 26 g
Citric acid AdaftiVe-free 0.4 g L-ascorbic acid
0.1 49 Enmul si{J syl 4 0.2 ¢ I on
exchanged mate¢1§ggg§¥) dredte 23.3 ¢ Tot al
50 ¢ Sucrose monooleate -

Sorbitan monooleate +

Soybean lecithin -

Enzymatically decomposed lecithin -

As seen from Table 6, when the emulsified composition
is used for carbonated drink, an excellent effect is exhib-~
ited by using a mixture of decaglyceryl monostearate and
sucrose monooleate or a mixture of decaglyceryl monostearate
and.the lecithin as an emulsifier compared with the case
where decaglyceryl monostearate alone, a mixture of deca-
glyceryl monostearate and glyceryl monooleate or a mixture
of decaglyceryl monostearate and sorbitan monoocleate is used

as an emulsifier.

Example 7: Effect of Presence or Absence of Antioxidant

An emulsified composition A comprising an active ingre-
dient, emulsifier, antioxidant and hydrophilic medium de-
scribed below was prepared, and an emulsified composition B
was prepared in the same manner except that the antioxidant
is not contained. Yogurt was prepared with the emulsified
composition A or B and the stability of the yogurt was

tested.



29 Table 6 O her enmul sifier

Addi tive-free + dyceryl nonool eate

++ Sucrose nonool eate Sorbitan nonool eate
|l ecithin Enzymatically deconposed quih in -
Tabl e 6, when the enulsified conpositio

Generation of neckling

+ Soybean

As seen from

is used for carbonated drink, an

excel | ent eff%&&éﬁ%f%&&%%‘foEt%PemeﬁT%I¥iéH'gdﬁﬁQ%QtQBngecaglycery|

nonost earate a Sucrose nonoo

eate or a mxture of decaglyceryl

nonostearate and the lecithin as an enul sifier conpared waonterte ($dse

gl yceryl
nmonost ear at e gmtigley dmayledrirentiol eate or a mixture of decagl¥cerylB

wher e decagl yceryl nonostearate al one, a m xture of deca-

nmonost earate and sorbitan nonooleate is used as an enul si
7: Effect of Pré&&fieedfisbseirde of Antioxidant An e

and hydrophilic SCrib

and

per.
| si f1%d

conposition A conpri,si.ng.an tivesin < |.ent,, Lebfier
%ﬂﬁﬁhﬁi&g a%%u% ga%bgfebHA(Hﬁa]abo%qué?% LE %%ﬁgnulsified
conposi tion B gl i¥ieRared in the same manner except that the anti oxidant

conposition A or

OW Was preéepare

is not contained. Yogurt was prepared with the ermulsified

Exanpl e

ti oxi dant

B and t he st abi |ndoagifyddiglyaguoblease t ested. 2 2
Sucrose monostearate 1 1
Antioxidant

Tea extract None 3

Hydrophilic medium
Water 37 34
Glycerol 40 40
Total 100 100

(A method for preparing the emulsified composition and

yogurt, and a method for testing stability thereof)

Glycerol, an emulsifier and antioxidant (antioxidant is

added only for preparing the emulsified composition B) were

dissolved in water, followed by adding refined fish oil.

After stirring, the mixture was emulsified by using a ho-

mogenizer, thereby giving emulsified compositions A and B.

Yogurt having the following composition was prepared

with the obtained emulsified composition A or B.

The ob-

tained yogurt was sterilized and cooled. Then 1% cultivated

product of lactic acid bacterium was added thereto.

The

resulting was place in a polyethylene-made transparent cup

and cultivated at 28°C for 20 hours. Subsequently,

it was

irradiated with fluorescent light (2000 lux, for 1 week) and



30 (Preparation for the enulsified conposition)

Content (9% Active ingredient A B
Refined fish oil 20 20 (Cont ai ni ng about
25% of DHA and about 10% of EPA) Emnul s§1fi er Decagl yceryl nonool eate
2 2 Sucrose nobnostearate 1 1
Ant i oxi dant Tea extract ' None 3
HydrOph' lic ”ijié‘UBr wallRfaluated. The results are shown in Table 7. 37

G ycerol 40 40 Tot al
100 100 (A 1 hotbfagye pladpasi ng trhelentl sidiectecampesaliahiemdin yogurt,
and a nmethod for testing stability thereof) A ycerol, an emulsifier

and anti oxi damcqerfansg adth ithe é@éé@wbﬁgyeﬁ)]ruagﬁlé’@alsit%df‘ﬁ@serrul sified
conposition B) were _dissolved in water, followed by adding refined fish
oil. After stirri nbpretﬁ?é:arﬁlﬂ‘uf’g %R9uBHll si fied by using a ho- nogeni zer,
t hereby giving emul sifi qﬁlq(orrpoa tions A and B. pfogurt having the
foll owi ng conposition was prepared wth the obtained emul sified
conposition A or B. The pfidedcd BRAmyRQUKt was sterilisaed and cool ed. Then
1% cul tivated product of lactic acid bacteriumwas added thereto. The
resulting was place i n Emdlsieftiledl enmpaadltaibnansparentl%cup and cultivated
at 28[err]C for 20 hours. Subsequently, it was irradiated with fluorescent
light (2000 |ux, for 1 ukesklexghanged water 44%

Total 100%
Evaluation Standard:
5 : stench of fish was not sensed.
: stench of fish was slightly sensed.

4
3 : stench of fish was sensed.
2

stench of fish was strongly sensed.

1 : stench of fish was sensed extremely

strongly.

Table 7

Emulsified composition Average value
A _ 3.2
B 4.3

As seen from Table 7, the emulsified composition com-
prising an emulsifier and antioxidant exhibits a more excel-
lent effect compared with the emulsified composition com-

prising only emulsifier (without containing antioxidant).



31 flavor was evaluated. The results are shown in Table 7. The average
values in Table 7 indicate an evaluation in accordance with the foll ow ng

eval uati on standards. (Preparation of Yogurt) M | k

50% Powdered skim m |k 5% Enmul sified
conposi tion 1% ~lon %xchanged wat er 44%

Tot al 100% Eval uati on Standar d: 5
stench of fishxWRS1808: SENSEEL of Diameter 4f: 051 emadplaft fish was slightly
sensed. 3 : stench of fish was sensed. 2 . stench of
fish was strongly Senseselution in whith 4sgep€hpolyFlivaenias fachgeprid
I s

seen from Table 7, Lhe eyl oi (i edl £OIRASLL0G0CHTe IS UadNagibA Sddi er

and anti oxi dafft* XCE [“ent “éf fect compdared wth the
enul sified congsi ks QRuEBNMsoLRELSH NE WY Yy @FUksEhi 611 (V8 th@ift regnhad ni ng

ant i oxi dant).

coconut oil and 0.5 g of soybean lecithin. After stirring,
the mixture was emulsified by using a homogenizer under high
pressure, thereby giving a homogeneous emulsified composi-
fion in which oil droplets have an average diameter of about
0.20 um (Product 1 of the present invention). The diameter
of the oil droplet was measured by a laser diffraction type
granulometer SALD-110.

An emulsified composition in which oil droplets have an
average diameter of about 0.7 um was obtained in the same
manner as a method for producing Product 1 of the present
invention except for reducing a pressure of a high pressure
homogenizer for forming oil droplets with an average diameter
of about 0.7 um (Comparative Product 1).

(1) The obtained Product 1 was stored at 60°C for 1
week and then diluted 1000 times with ion exchanged water.
Ten panellers attended to a sehsory test of the flavor of
the diluted solution. The results are shown in Table 8.

The average value in Table 8 was given in accordance with

the following evaluation standard.



32 Exanple 8: Effect of Dianeter of G| Droplet To a solution in
which 4 g of polyglycerin fatty acid ester and 0.5 g of sodium L-ascorbate
were dissolved in a mxture of 45 g of glycerol and 20 g of water, was
added an oily mxture solution of 20.g of fish oil, 8 g of refined

coconut oil and 0.5 g of soybean lecithin. After stirring, the mxture was
enul sified by usingvwiheregeniczahalpgler high pressure, thereby giving a
honogeneous enul sified conposi- tion in which oil droplets have an average
di anet er of about 0. 205 er sitenckr wdsictotdl s¥nselds present invention). The
dianeter of the oil droplet was neasured by a | aser diffraction type
granul onmeter SALD-110. 4 : StgRcBnHRS| F3RRLX &RYESFri on in which oi

dropl ets have an average di aneter of about 0.7 . err] mwas obtained in the
sane manner as a netho ﬁoFtﬁPSEUS nﬁﬁ%héﬁﬁ%FlfgﬁFl&hge%?%gént i nvention
except for reducing a pressuigngh 8eholh RS Hugeghomogeni zer for form ng
oil droplets with an average dianeter of about 0.7 [err]m (Conparative
Product 1). (1) The :okftantadoPr pOsiEtwals WASonigakedenasedd[err]C for 1
week and then diluted 1000 tinmes with ion exchanged water. Ten panellers

attended to a sensory test of the flavor of the diluted solution. The
results are sHeatmle B Table 8. The average value in Table 8 was given in

accordance wt the 1Ol oW n eva&uatl n-Standar d. .
Average value of sensory evaluation
Sample
Before storage After storage
Product 1§ 4.4 4.3

As is clearly seen from Table 8, stench of fish de-
rived from DHA is not sensed from Product 1 after storage at
60°C for 1 week.

(2) Liquid sugar of fructose and glucose (160 g) and
citric acid (0.5 g) were dissolved in 90 g of water, and 1 g
of Product 1 or Comparative Product 1 was added thereto. To
the mixture, was added carbonated water to prepare 1 liter
of carbonated drink. The carbonated drink was poured in a
botﬁle, sealed and sterilized at 85°C for 20 minutes. It
was stored at 60°C for 10 days and observed. The results
are shown in Table 9. Symbols in the Table 9 indicate the
following meanings.

-R : Neckling was not observed.
tR : Neckling was slightly observed.

+R : Clear neckling was observed.

++R

Significant neckling was observed.



33 Eval uati on standard: 5 : stench was not sensed.

4 : stench was rarely sensed. 3 : stench of fish was slightly
sensed. 2 : stench of fish was sensed. 1 : stench of
fish was strongly sensed. Tabl e 8 Aver age val ue of sensory
eval vation Sampl e Bef ore gtorage After storage Product 1
4.4 4 3 As i's clearly seen from Table 8, stench of
fish de- rlveg'%ronlDHA is not sensed fromProduct 1 after storage at
60[err] C for 1 week. (z)sgbﬂgidn§uﬂﬂt @brf nocaage and gl ucose (160 g)
and citric adidsghpieg) wer and 1 g of
Product 1 or Conparatlve Proguct 1 vwﬂeakﬂiﬁg thereto. To |the m xture, was
added car bonatied—water—to—prgpare trter—of ctarbomated gdrink. The

car bonat ed drlrﬁFQQ¥§tpdured iin a bottl eR sealed and ster|lized at 85[err]C

for 20 m nutesf. mas storged at 60[err[C for 10 days anf observed. The
results are th 3 Ny % le 9. Synbols i the Table 9 ind|cate the

fol |l owi ng meani_fgsC o -R . hbckllna was not ohsefved. R
. Neckling was slightly observed. +R : Cl ear neckling was
observed. As 4BRc1e8irgRi bbérnfrdecidbleg aseckibngels not ob-

served in a drink comprising Product 1, while it is observed
in a drink comprising Comparative Product 1. Accordingly,

it is understood that a stable carbonated drink is‘obtained
by using the emulsified composition containing oil droplets

with smaller average diameter.

Example 9: Stability on Lactic Fermenting Beverage Containing the

Emulsified Composition

An emulsified composition was prepared by using an
active ingredient, emulsifier, antioxidant and hydrophilic
medium. A lactic fermenting beverage was prepared with the
emulsified composition, and stability of the beverage was

tested.



Table 9 Stored at 60[err]C for 10 days Sanpl e

Neckl i ng Product 1 -R Conparative product 1

+R As is clearly seen from T Table 9, neckling is not ob- served in a
drink conprising Product 1, while it is observed in a drink conprising
Conparative Product 1. Accordingly, . it3% s understood that a stable
carbonated drink is obtained by using the enulsifjied conposition

cont ai ni ng oiNaﬁ%ﬁﬁqaﬁ§°anFhtE%B?T%ﬂg%%%¥%§€m§P§ t2%) Example 9
Stability on 'A%Cttiiv% k %@EB&EHQ Beverage Containing the Eplsddd qd)
Conposi tion AT enuf si 1T ed conposition was prepared by using an
active ingredi epfer i@ $ikhebii1anti oxi dant and hydrophilic rmdium A

| actic fermenting beverage was prepared with the enulsified conmposition,
and stability of(Cdmtaienegagbowas50% esf eRHA and about 15% of EPA)

35 (Preparation of the emulsified conposition) Active ingredient

Content (% Ewmdsifderish oil 50
Decaglyceryl monooleate 7
Sucrose monostearate 3
Enzymatically decomposed lecithin 0.5
Antioxidant
Sodium L-—-ascorbate 1

Hydrophilic medium

Glycerol 30
Water 8.5
Total 100

(A method for preparing the emulsified composition and
lactic fermenting beverages A and B, and a method for test-
ing stability thereof)

The antioxidant and emulsifier were dissolved in
hydrophilic medium, followed by adding the active ingredi-
ent. After stirring, the mixture was emulsified by using a
homégenizer, thexreby giving an emuisified composition.

Lactic fermenting beverage having the following compo-

sition was prepared with the emulsified composition.



(Cont ai ni ng about 50% of DHA and about 15% of EPA) Enulsifier

Decagl yceryl nonool eate 7 Sucr ose nonostearate
3 Enzymatical |l y deconposed |l ecithin 0.5 Anti oxi dant
Sodi um L- ascor bat e 1 Hydrophilic medium

d ycerol -36 30 Wt er

8.5 Tot 100 (A nethod for
preparing the'gﬁﬁPgF?FiﬁP(ﬁﬁﬁxiﬁqpﬁgnfgﬁﬁenFac iRE¥EAEA i ng bever ages A and
B, and a nethod for test- 1ing stability thereof) contlatagkgpxi dant and

enulsifier were dissolved in hydrophilic nmedium followed by adding the
active ingredingrédien®f{ey stirring, the mxture was enul sifBed by using a

honogeni zer, thereby giving an emul sified conp05|t|on Lactic
f ernenti ng bevePawydehedi sigin el kol | owi ng conpo- sitilon was ptepared with
the enmul sified conposition 36
(Preparation fofuft &Y?Ee¢e?¥ﬁﬂﬂq§u?fbeverage)
EEPLSE}IﬁKg) Ingrfgbggg éé}meﬁFlng baCtfrlumcultlvated ﬁ;oduc% OE Povder ed
lactic fermenti RgnbagtRahyEd water 1 1 20 20
Ingredient (2)
Sugar 8 8
Powdered skim milk 2 2
Pectin 0.4 0.4
Citric acid 0.1 6.1
Emulsified composition 1 None
Refined fish oil None 0.5
(Containing about 50% of DHA and 15% of EPA)
Flavor (Yogurt flavor) 6.1 0.1
Water : 66.4 66.9
Total 100 100

A fermentated milk was prepared by using the ingredient
(1) described above by a known method. After sterilizing
and cooling, the fermentated milk was added to a mixture of
ingredient (2) and homogenized by homogenizer, thereby
preparing a lactic fermenting beverage.

Thus obtained lactic fermenting beverage was stored in
a refrigerator for 2 weeks and then the flavor was evaluated
by 10 panellers. The results are shown in Table 10. The
average values in Table 10 indicate the evaluation in ac-

cordance with the flavor evaluation standard described in



| on exchanged wat er 20 20 Ingredient (2) Sugar

8 8 Powdered skimm |k 2 2 Pectin
0.4 0.4 Citric acid 0.1 0.1
Enul si fied conposition None Refined fish oil
None 0.5 (Cont ai ni ng about 50%36f DHA and 15% of EPA) Fl avor
(Yogurt flavor) 0.1 0.1 Wat er

66. 4 66. 9 \-ka 100 100 A

f erment at ed mqﬁ( S prepared by using the ingredient (1) described above
by a known nettasie Afoter sterilizing and cooling, the fernentated mlk was
added to a m xture—ef—ihgredienrt—(2—and—horogentzed by honogeni zer,

t her eby prepeiraqtgtca ﬂmlemmernentlhcﬁmwagee Thus obtained lactic
fernmenting be\RFERI@98as stored in a refrigerator for 2 weeks and then the

flavor was evaluated Dby 10 panellérs. The r%sults are shown in Table 10.
The average val ue%| n Table 10 indicate t@egeval uation in ac- cordance
with the flav

37 Exanple 7. Table 10 Lactic fernmenting Aver age val ue beverage
As is seen from Table 10, a lactic fermenting beverage

containing refined fish oil can control the generation of
stench of fish when it contains the emulsified composition

of the present invention.

Example 10: Stability of Pudding containing Emulsified

Composition

An emulsified composition was prepared by using the
following active ingredient, emulsifier, antioxidant and
hydrophilic medium. A pudding was prepared with the emulsi-
fied composition and stability of the pudding was tested.

(Preparation for the emulsified composition)

Active ingredient Content (%)
Refined fish oil 5

(Containing about 5% of DHA and about 0.1% of EPA)

Emulsifier
Decaglyceryl monostearate 3
Sucrose monocoleate 1
Antioxidant
Sunflower seed extract 5

Hydrophilic medium

Glycerol 50
Water 36

Total 100



A 4.6 B 3.8 As is
seen from Table 10, a lactic fernenting beverage containing refined fish
oil can control the generation of stench of fish when it contains the
enul sified conposition of the present invention. Exanpl e 10: Stability
of Puddi ng contai ning Enmul sified Corrp03s&| tion An emul sified

conmposi tion waga MARALERY p&!@baglﬁ?ethé QDM i SRAC kbMBok DEL &8I £ |

enul sifier, antioxidant and hydrophilic nedium A puddi ng was prepared
with the errul spuddfriged acinposiethod fod sésthirg tsitabfiltiby phedeod) was t est ed
(Preparation for the emulsified conposition) Active ingredient

Cont ent (g@ Ref ilfedhg slamgj manner as Example 9, an emulsified gpmposi-
(Cont ai ni ng about 5% of DHA and about 1% of EPA) . E i fier

Decagl yceryl nolfgs “@fré’tréapareg d&ng having the rf[ggzﬁ’f’b%% MRS sat e

1 Antioxidanty SR | Lraged; Ext LRst 5
Hydr ophi | i ¢ nEdL é?%?ar ? i A lemulsified composition. 50
Wat er (Preparation of pudding) 36 Totéhtent (K%3

100 38 (A nethod for preparing t

emul si fi ed conpd¥ialieoswaetengdddondensed mikiet hod for testing Stability
t her eof)

Powdered skim milk 5
ﬁefined coconut oil 4
Sugar 9
Sweetened yolk 8
Gelling agent 0.5
Flavor 0.2
Emulsified composition 0.5
Water 66.8
Total _ 100

After dissolving the ingredients listed above, the
mixture was sterilized at 85°C for 10 minutes and homoge-
nized by a homogenizer. A bottle was filled with the re-
sulting and cooled, thereby preparing a pudding.

Thus prepared pudding was stored at 7°C for.2 weeks and
the flavor was evaluated. As the results, no change was

shown in the flavor.

Example 11: Stability of Vienna Sausage Containing the

Emulsified Composition
An emulsified composition was prepared by using the

following active ingredient, emulsifier, antioxidant and



In the same manner as Exanple 9, an enulsified conposi- tion was prepared.

A puddi ng having the follow ng conposi- tion was prepared with the

enul sified conposition. (Preparation of pudding)

Cont ent ( Kg) Whol e sweet ened condens;d m | k 6
Powdered skim m |k .39 5 Refi ned coconut oi

4 Sugar ‘s s . s Sugel.epgpd. yol k
3 Gel | i ng a%%ﬁﬁophlllc medium. A Vienna sausage wa %nga &glavor !

0.2 Enul si f 061 §0pDQS1 ddiPbsition and stability of the @idnna ¥@h€ige
66. 8 Tot al 100 Af t er

di ssol ving t hewasgtesitethts | i sted above, the mxture was sterilized at
85[err]C for 10 mi nutes and honmoge- nized by a honopgeni zer. A bottle was

filled with théPFeraratien nprardiec sondgiiindr ePPTidd@ing a puddi ng.

Thus prepared pudding. was stored at 7[err]C for 2 weeks and_.the flavor was
eval uated. As gﬁg£¥%sﬁ¥%§¥iﬁ%géhange was shown in the f|§$8}?ng é% npl e
11: Stability ofgMrenn@ Spstsage Containina the Enulsified Conpgsition

An enul sified conmposition was prepared by using the follow ng active

i ngredi ent, enul gcédnedinbng iabouwtarBssand DHA and about 10% fo EPA)
39

Emulsifier
Decaglyceryl monostearate 2
Decaglyceryl monooleate 3
Antioxidant
Erythorbic acid 0.5

Hydrophilic medium

D-sorbitol 60
Water 24;5
Total 100

(A method for preparing the emulsified composition and
Vienna sausage, and a method for testing stability thereof)
In the same manner as Example 9, an emulsified composi-
tion was prepared. A Vinna sausage having the following
composition was prepared with the emulsified composition.

(Preparation for a Vienna sausage)

(Ingredient A) Content (Xqg)
Pork meet 7
Lard 1
Iced water 2

10



hydrophilic medium A Vienna sausage was prepared with the enulsified
conposition and stability of the Vienna sausage was tested. (Preparation
for the ermulsified conposition) Active ingredient

Content (% Refined fish oil o 10
(Cont ai ni ng about 35% of DHA and about’ 1096fo EPA) Enul sifier
Decagl yceryl nonostearate : 2 Decagl yceryl
nonool eat e (Ingredient B) 3 Antioxi dant Eryt horbi c acid
0.5 Hydrophilic nmedium D sor bi tol
60 Wat er Table salt 24.5 150 Tot al
100 (A nethod for pregarln the enul sified conposition and Vienna
sausage, and a 6EXEESt i ng stability thereof) I n 3t he sane
manner as Exanpl n [ fied conposi- tion was prepared. A Vinna
sausage haV|ngiﬁ% Pom?ﬁhg %%%%S|t|on was prepared with the emul sified
conposi tion. gﬁkon for a Vienna sausage) (I ngredi entggh)
Cont ent ( Kg) ork neet 7 Lard
1 | ced wat er Sodium L-glutamate 2 10
10 40

Sugar 20

Potassium sorbate 20

Starch 300

Emulsified composition 200

Total 805

A dough was prepared with above listed ingredient A and
ingredient B by a known method. Then, a bowel of mutton was
filled with the dough, dried, smocked, sterilized and
cooled, thereby giving a Vienna sausage.

After storing the Vienna sausage for 2 weeks in a
refrigerator and tasted. As the results, the flavor was

good and stench of fish was not sensed.

Example 12: Stability of Refreshing Beverage Containing the
Emulsified Composition

An emulsified composition was prepared by using the
following active ingredient, emulsifier, antioxidant and
hydrophilic medium and the other oil-soluble ingredients. A
refreshing beverage was prepared with the emulsified compo-

sition and stability of the refreshing beverage was tested.



(I ngredient B) Tabl e salt 150

SodiumNitrite 5 Sodi um pol yphosphat e
50 Spi ce m X 50 Sodi um

L- gl utamat e 10 Sugar

20 Pot assi um sor bat e R 5 ! 20 Starch

300 Enulsified conposition - 200 Tot al

805 g?ggb%¥g% SfpfbsliRgbagi ent A and

i ngredi ent B nom%rﬁe&t%ﬁ:ggh T%lg‘ﬁ@gyﬁ%%\e of Sr#&t t og was filled with

t he dough, drA@mvém@ml@Iterl i zed and cool ed, therebgngenvingtrn Vi enna
sausage. After storing the Vienna sausage for 2 weeks in a
refrigerator arRefimacedEishs oile results, the flavor was good®and stench of

fish was not sensed. Exanpl e 12: Stablllt of Refr Bever age
Cont ai ni ng the (@9ﬁﬁ%ﬁqﬁﬂﬂjﬂﬁﬁﬁﬁo§5§|89 QN?QQHH 352 g Egﬁﬁosition was

prepared by Ué£ é&t'“i—séiu;ﬂ g%&ngtlngredlent emul sifier, antioxidant
and hydr ophi | -sol ubl e ingredients. A
refreshing bevegags-yasmdrepared with the emulsified conpo- spison and
stability of the refreshing beverage was tested.

41 Middle chain triglyceride 5
Orange oil 0.5
SAIB (Sucrose acetate isobutylate) 10
Emulsifier
Decaglyceryl monooleate 6
Enzymatically decomposed lecithin 0.1
Antioxidant
L-ascorbic acid 0.5

Hydrophilic medium

Glycerol 50
Water 22.4
Total 100

(A method for preparing the emulsified composition and
refreshing beverage, and a method for testing stability
thereof)

The active ingredient was dissolved in other oil-
soluble ingredients by heating and the mixture was added to
the hydrophilic medium in which the antioxidant and emulsi-
fier were dissolved. After stirring, the mixture was emul-

sified by using a homogenizer, thereby giving an emulsified



(Preparation for the enmulsified conposition) Active ingredient

Content (% Refined fish oil 5
(Cont ai ni ng about 35% of DHA and about 10% of EPA) Qher oil-soluble
i ngredi ent [err]-Carotene no 0.5

M ddl e chain triglyceride oo 5 Orange oi l

0.5 SAI B aHpbageidact ahers SR M Aliverage having thd OfolHB#isiof i er
Decagl yceryl nonool eate 6 Enzymatically

deconposed | ewnfpvisition was prepared Gvikth Amtel exudanfied ¢orgwpdrtiion.acid

0.5 Hydrophilic nmedium G ycerol
50 Wat er (Preparation for refreshing beverage) 22 4 Tot al

100 (A nethod for preparing the enulsified conpositioquﬂgﬁﬂy%%%ﬁshing
e a

beverage, and a nethod for testing stability thereof) ive

i ngredi ent was 1di35Ql ¥@HakNo Pt PREcde amPlgiRlc®skngredi ents by qieating and
the m xture was added t6 the hydrophilic mediumin which the anti oxi dant
and emul si - fimanspacedisephnged. jWider (IS rdondgnseli¢ nm xture v enul -
sified by using a honogeni zer, thereby giving an enulsified

L-ascorbic acid 0.1
Citric acid (crystalline) 0.2
Sodium citrate 0.05
Orange flavor 0.1
Emulsified composition 0.2
Water 84.15
Total 100

A refreshing beverage was prepared by mixing and dis-
solving the above ingredients and sterilized and cooled.

Thus obtained refreshing beverage was stored at room
temperature for 3 months and then the flavor was evaluated.
As the result, stench of fish was not sensed.

In addition, oily component of the refreshing beverage
before and after the storage was extracted with n-hexane and
POV (Peroxide Value) of the oily component was measured.

The results are shown in Table 11. 1In Table 11, the unit of

POV is meq/Kg.

Table 11

Before Storage 0.9
After Storage 1.1




conposi tion. A refreshing beverage having the followi ng conposition was
prepared with the enulsified conposition. (Preparation for refreshing

bever age) Cont ent ( Kg)

Li quid sugar of fructose and gl ucose 15 Transpar ent orange
juice (1/5 condensed) 0.2 L*}scorbic acid _

0.1 Citric aci dagcrhgsicakhirnlg) seen from Table 11, POV wasOh2rdly Setliden
citrate 0. 05 Orange flavor

0.1 Enul si fAfd@rconpesithisogtorage at room temperature. (.2 Wat er

84. 15 Tot al 100 A

o o onds ol €195 DEERR; 79 DY OB AR Al Ra R NG e A
beverage was Qe orschmcmterrper ature for 3 nonths and then the fIavor
was eval uat ed. the result, stench of fish was not sensed. In
addition, oily compenemulefifiba tempeshtith beyemaeearbal byeusinly afHer the
storage was extracted with n-hexane and POV (Peroxide Value) of the oily
component was firddeowiag. acthver éngrediente, stroviksiifiieTabhetidxidantTaice 11,
the unit of POVis | K PO\/
Bef ore St or agdYdropPhi 1c %edluﬁ §n§\f %lé? Y 1-soluble ingredients. A

hard candy was prepared with the emulsified composition and

stability of the hard candy was tested.
(Preparation for the emulsified composition)

Active ingredient Content (%)

Refined fish oil 10

(Containing about 25% of DHA and 10% of EPA)

Other oil-soluble ingredient

7 -Linolenic acid oil (7-Linolenic acid: 25%) 10
Emulsifier

Decaglyceryl palmitate 6

Soybean lecithin 0.5
Antioxidant

Apple extract . 1

Extracted tocopherol ' 0.5

Hydrophilic medium
Glyvcerol 72

Total 100
(A method for preparing the emulsified composition and hard
candy, and a method for testing stability thereof)

The active ingredient was dissolved in other oil-



43 As is clearly seen from Table 11, POV was hardly raised after 3
nont hs storage at roomtenperature. Exanple 13: Stability of Hard Candy
Cont ai ning the Enulsi- fied Conposition An enul sified conposition
was prepared by using the follow ng acaive i ngredient, enulsifier,
anti oxi dant and hydrophilic nedi um and the other oil-sol uble I ngredi ent s.
A hard candysuaa,ptepaldaiidl (hty MY Rliltafle COMPOMAALRARMe REARDLILY
of the hard candy was tésted. (Preparation for the emulsified conposition)
Active ingredpBiilic medium in which the antioxi&@nt edid (fulsifRetiwedefi sh

oi | 10 (Cont ai ni ng about 25% of DHA
and 10% of EPAjssolwed. oi Afeey uidligrimgr,.ed¢hennixfere |was reoudsiidiadi by oi |
([err]-Linolenig¢ acid: 25% . 10 Enulsifier Decagl yceryl |

pal mitate using a homogénizer, therebYGglVlEBy%%aﬁquﬁﬁq nComposi-~

0.5 Antioxid@@hn. Appl e extract 1
Extract ed tocopher ol 0.5 Hydrophilic

nedi um A ycerol o hard candy having the following composition %ds  lotal

100 (A method for preparing the enulsified conpoSition and hard candy,
and a net hod poepaeediwitlst e |enful stilfdedokpmpositidie active ingredi ent was

di ssolved in other oil-
(Preparation for hard candy)

Content (Kg)

Sugar_ 60
Starch syrup 40
Citric acid (crystal) 0.7
L-ascorbic acid 0.05
Colorant 0.05
Flavor 0.3
Emulsified composition 0.4
Watexr 20
Total 100

The hard candy was prepared with the above ingredients
by a known method.

Thus obtained hard candy was stored at room temperature
for 3 months, then the flavor was evaluated. As the re-
sults, stench of fish was not sensed.

The emulsified composition of the present invention is
a stable emulsified composition comprising at least one
selected from the group consisting of DHA, EPA and a deriva-
tive thereof, or a natural oil containing the above as an

active ingredient. In particular, the stable emulsified



solubl e ingredients and the m xture was added to the hydro- philic nmedium
in which the antioxidant and enmul sifier were dissolved. After stirring,
the m xture was enul sified by wusing a honobgenizer, thereby giving an

enmul sified conposi- tion. A harﬂ candy having the foll ow ng
conposition was prepared with the emi 2ified conposition. (Preparation
for hard candgpmposition of the present invention is stable Ganb&itatKegn,
Sugar 60 Starch syrup

40 Citric S6P§ perygeapyate stench and can be prefermbly jusgdcéebi c aci d
0. 05 Col or ant . 0. 05 Fl avor |,

0.3 Enulsi??§d°88nﬁ8g??i§HFh as beverage, frozen %ﬁqfertsmafgpfectlon-

20 Tot al : 00 T a was
pr epar ed mﬁthafﬁé 2835 P?Eﬁ%ﬁﬁ%ﬁng?kﬁﬁy'grfﬁgﬁﬁ;hfﬁ?ﬁﬁxand rﬁ‘c&T#&(sjﬁgg?éined
hard candy waangt @hedigkeloom tenperature for 3 nonths, then the flavor
was evaluated. As the re- sults, stench of fish was not sensed. The
emul sifi ed conposi Atoarding heo prles emtulisivdetl oompssitaict aifl ehenplreséned
conposition cqonprising at |east one selected fromthe group consisting of
DHA, EPA and angepféan. #iskhirsd can penpravidedivhignicomprigeshe above

as an aCtiVeDhﬂgrEghegg'alégéfggéf¥gEyﬂegég 3E%Eé§te aéggfuge%haracter—
istics such as shape, smell, taste, crispy taste, color and
the like which a food originally has. 1In addition, the
emulsified composition of the present invention is available
for preventing neckling or precipitation when it is added in

an aqueous food with any specific gravity.



45 conp sent invention is stable on oxidation, does not
gener at gTHt“IBMj giﬁmge preferably used for various foods such as
bever age, e , confection- ary, dairy products, bakery

products, neat and fish products and e like. According to the

enul sified conposition of the present” "'Tnvention, a stable food can be
provi ded which conprises DHA, EPA or a derivative thereof wthout damagi ng
character- igglaiCeSkalimaaqashape, snell, taste, crispy taste, col or and

the Iike which a food originally has. In addition, the enulsified

conposi tion df. thetpbéseatuiaifitd oronmsdtdiohalshéchf compr issantainngctiévRl i ng
or precipitation when it is added in an aqueous food with any specific
gravity. ingredient which is at least one gglect@d: fre™ 4hs HPYWPs: 1. A
stabl e emul sified caonposi.tion mhgch conprise% a

n. | ' edi whi ch
is at |east SHE S8 3Ol t FRPTHEHIBIHC @6&5Vs?%gégé¥gﬁ%%%§g%éf§gﬁbip
acid, eicosapgy aeRRGvatide adrdoderdVal nkeurher 891, cOitAiMidigiitdle Oi |

containing the above; an enulsifier in an anmount sufficient to enulsify at
| east the actdbesre;n@anhedmafbifher ain iaxiaaunt aadfachygot oto gunillsicymadi um
in which the emulsifier is a polyglycerin fatty acid ester having HLB of
10 or nore arkeast tthep@ctive ingredient; an antioxidant; and a hydro-

philic medium; in which the emulsifier is a polyglycerin

fatty acid ester having HLB of 10 or more and 12 to 20

carbon atoms in the fatty acid alone or a combination of the

polyglycerin fatty acid ester and a sucrose fatty acid ester

having 12 to 20 carbon atoms in the fatty acid and/or a

lecithin, and the hydrophilic medium is a polyalcohol or a

water-containing polyalcohol.

2. An emulsified composition according to Claim 1, in which
the active ingredient is the natural oil containing docosa-

hexaenoic acid, eicosapentaenoic acid or a derivative there-

of.

. 3. An emulsified composition according to Claim 1, in which

the natural oil is derived from fish, yolk or algae.-

4. An emulsified composition according to Claim 1, in which
the active ingredient which is at least one selected from
the group consisting of docosahexaenoic acid, eicosapentaen-
oic acid and the derivative thereof, or the natural oil
containing the above is contained at about 0.0001 to 50 wt%

in the emulsified composition.



carbon atons in the fatty acid alone or a conbination of the polyglycerin
fatty sucrose fatty acid ester having 12 to 20 carbon
at ons . ﬁ“l“ mmﬂll“ﬂmum and/or a lecithin, and the hydrophilic nmediumis a
pol yal cbhot dr & Wat &r-containing pol yal cohol . 2. An emulsified
conposition according to Claim1, in fch the active i ngredient is the
natural oil containing docosa- 'hexaenoic aci d, eicosapentaenoic acid or a
derivative there- of. 3. An emulsified conposition according to Claim1l,
in which thesnaanrahubsified deinipoedtivonateshdinwito @ladmgde. in whidh

enul sified conposition according to Caim1l1, in which the active
i ngredi ent whtb@ P@lﬁle@ﬁﬁﬁn(ﬁﬁ?@yeﬁéé@eﬁsF?EnhaﬁH%‘QW@EBQEOH§F¥WPH§Z%T
docosahexaenoi ¢ aC|d ei co ent ae aci d and Hpqﬁgﬁrlvatlve t her eof

or the naturafi8P| 2e%5Re o8 hi HYGHte a&BvEﬁF Tange e ABout 0.0001 to 50

W% in the emulsified corrp05|t|on 5. An emulsified

conposi tion agCoidi 8guldifdéd Mohpdsi tWBhChccbh@imp! twloiean n,f aht yhaehd
ester has an average polyneriza- tion degree of glycerol in "t he range of 6

to 15. 6. Ashenpbbydlpcexiompizsity camelceetelrnlymd{mnmfmm ornmakechl4t he
pol ygl ycerin fattg acid ester has HLB of 13 or nore, to 20 carbon atons
in the fatty &ei a0 eawbeniatoms dq tﬂ‘l?efaﬁt‘ﬁraﬁbdpcﬂ’}ﬁr& itPatliSoASdERPee of

glycerol. average polymerization degree of glycerol.

7. An emulsified composition according to Claim 1, in which
the polyglycerin fatty acid ester is decaglyceryl monostear-

ate, decaglyceryl monooleate or decaglyceryl monopalmitate.

8. An emulsified composition accoxrding to Claim 1, in which
the nixing ratio of the polyglycerin fatty acid ester and
the sucrose fatty acid ester is about 1:0.05 to 1:1 by

weight.

9. An emulsified composition according to Claim 1, in which
the mixing ratio of the polyglyceryl fatty acid ester and

the lecithin is about 1:0.005 to 1:0.5 by weight.

10. An emulsified composition according to Claim 1, in which
the mixing ratio of the polyglyceryl fatty acid ester, the
sucrose fatty acid ester and the lecithin is about

1:0.05:0.005 to 1:1:0.5 by weight.

11. An emulsified composition according to Claim 1, in which
the emulsifier is contained at about 0.0l to 20 wt% in the

emulsified composition.



7. An enul sified conposition according to Claim1, in which the
pol yglﬂ ﬂm Hm ester is decaglyceryl nonostear- ate, decaglyceryl
nonool ryl nonopal mtate. 8. An enulsified conposition

accordi ng o'ddim1, *in which the ni |ng ratio of the polyglycerin fatty
acid ester and the sucrose fatty aci'd'ester is about 1:0.05 to 1:1 by
wei ght . 9. An enulsified composition according to Claim1, in which the

m xing ratio of the polyglyceryl fatty acid ester and the lecithinis
about 1:0.00%2t.0a%: Bmb1byf ived ghdmpos itionAaceountishi o Clonjpodl,t iienwadcbr di ng
to Cdaiml, in which the mxing ratio of the polyglyceryl fatty acid
ester, the §@@r@§éYQéYF?rb%|%P¥%M(90¥§n&sﬁﬁ€ Fecreptained fHo@bout 0.01

1: 0. 05: 0. 005 _t 0 5b An ey IS|f|ed conmposi tion
according to% & m‘“ﬁf:g iR éﬂ? rHtsrf‘eflgs%.lIc§m1p|°3 FE€%%ont ai ned at about 0. 01
to 20 W% in the enulsified conposition. 12. An emulsified

conposi tion aaCohdi BRul8i £ éd Nedmpddl tMinCRccbiraing! ¥8! yresm n f atnt whaehd
ester is contained at about 0.01 to 20 w%in the emulsified conposi tion.

13. An emul sithieegpotgaposhdl oas actoo rigidrgpphd 1Tcamadiumi hs viil yoderdihe

pol yal cohol as the hydrophilic nmediumis glycerol,
sorbitol or propylene glycol.

14. An emulsified composition according to Claim 1, in which
the water-containing polyalcohol as the hydrophilic medium

has a water content of about 50 wt% or less.

15. An emulsified composition according to Claim 1, in which
the antioxidant is at least one selected from the group
consisting of ascorbic acid, isocascorbic acid and a salt
thereof, catechins, catechin-containing natural extracts and

tocopherols, and a combination thereof.

16. An emulsified composition according to Claim 15, in
which the antioxidant is a mixture of ascorbic acid, isocas-
corbic acid or a salt thereof with catechins or catechin-

_containing natural extracts.

17. An emulsified composition accoxrding to Claim 1, in which
the antioxidant is contained at about 0.001 to 20 wt% in the

enmulsified composition.

18. An emulsified composition according to Claim 1, in which
the mixing ratio of the emulsifier and the active ingredient is

about 1:0.1 to 1:1 by weight.



sorbitol or propyl ene glycol. 14. An emul sified conposition according to
Caiml.  in whi e wat er - cont ai ni ng pol yal cohol as the hydrophilic
nedliumu ﬂk"u ntent of about 50 wt % or | ess. 15. An emulsified
conp to Caim1, in which the antioxidant is at |east one
sel ected fron1the group consisting of ¥scorbic acid, isoascorbic acid and
a salt theregd, mt&@myﬁfl&ﬁt&ﬁ@o@&%k%@wﬂdm} WeRlc 18X b act $naRflich
t ocopherol s, and a conbi nation thereof . An enul sified conp05|t|on
according to thai bedbthim isvhischi bheaanbmaXsdﬁ&ér|andaaﬂedubde ofllagsorbi c

acid, isoas- corbic acid or a salt thereof with catechins or catechin-
cont ai ni ng nafwrFaherxgereained. 17. An enul sified conposition according to

Claim1l, in c e.antiqQxi dant i ont ai.ned at abo t 0. 001 O WM%in
Cha Merut ot 1 2hS eantase (RS B b 190REHTSE Sl oaRaubSehl Hhe (o
Caiml, in At f e i

i ngredi ent igghgg%t%hﬁég%%&égh .Pnbfgwgﬁgﬁm.gulé Jd&aﬁd%&dfggﬁA%ﬁ%HéFS|fled
conposition aen@tddiﬂgoéﬂl&@ér{mh addidMah@lort 8Ecdeidritiaenioicusedldagsan

emul sifier and a edible oil is further contained. 20. A food in the form

of liquid or senptatweddatiabawti dh 00 tenmlil wE%ied conposition of aim1lis
added at such anount

21. A food according to Claim 20, which is prepared as a
carbonated drink, lactic fermenting beverage, fruit drink orx

nilk.

22. A food according to Claim 20, which is prepared as

yogurt or pudding.



t hat docosahexaenoi c acid and/ or eicosapentaenoic acid is contained at
about 0.0001 to 1 wt% 21. A food according to daim20, which is
prepared as a carbonated drink, lactic fernmenting beverage, fruit drink or
ml k. 22. A food according to Claim?20, which is prepared as yogurt or
puddi ng. © 50

Abstract of The Disclosure

STABLE EMULSIFIED COMPOSITIONS AND FOODS CONTAINING THE SAME
The present invention provides a stable emulsified

composition which includes an active ingréaient which ié at
least one selected from the group consisting of docosahex-
aenoic acid, eicosapentaenoic acid and a derivative there-
of, or a natural oil containing the above; an emulsifier in
an amount sufficient to emulsify at least the active ingre-
dient; an antioxidant; and a hydrophilic medium. The emul-
sifier is a polyglycerin fatty acid ester having HLB of 10
or more and 12 to 20 carbon atoms in the fatty acid alone or
a combination of the polyglycerin fatty acid ester and a
sucrose fatty acid ester having 12 to 20 carbon atoms in the
fatty acid and/or a lecithin, and the hydrophilic medium is
a polyalcohol or a water-containing polyalcohol, and a food

containing the same.



