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STY-R818 - 1 DESCRIPTION PROCESS FOR PRODUCTI ON OF
M CROBI AL FAT/ O L CONTAI NI NG DI SCRETI ONAL AMOUNT OF
DI ACYLGLYCEROL AND SAID FAT/O L 5 Technical Field
The present invention rel ates fb]a'brocess for
production of diacylglycerol fat/oil in which a

pol yunsaturated fatty acid iggqreonsidguting fatty
acid. 10 It further relates to a process for
production of fat/oil containing a high anount of

tri aCybﬁbéﬁﬁg50boﬁn§RéDUb@W@R”@FnMI@§o@'ﬂQV lF@lTy eRLOlCONTATINING
or fatfort——contarnmrng—a Tow__anoun

tri acyP§BYRELSONARGA OHN&hOEnﬁﬁﬁﬁYﬁﬁLHC&RQ%ANPmSAlID FAT/OIL
by a fractional distillation of fat/oil 15 which

contains triacylglycerol and diacylglycerol. It stil

furt Beehpératedi€ddsaid fat/oil and to food and

drink, torput E)'rte's@ﬂ% flménft%nt henarks a mRlpreeds for
pet food and to drugs in which iald f t,/_oi

conpBuAdEEtiLn P& @Hécﬁﬁéédﬁﬁrp vER/ G, 1 Ijifge which a

triagyh ghnearelrazed fbﬁ%ydbaﬁﬁ|gby%eb@n5ﬂ31dﬂmm@efatty acid.
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pol yuR¥aflPERLd Off ST Yasid “Ras varlous%ﬁﬁaqﬁgntalnlng a low
physhmbogtcaﬁ amumwwﬂgégcerpﬂ esdusedh ifodr ameaint of

EPE?Q%%E@?% cer &Jo%5f9¥ @h%%;&ié%lﬂﬂéﬂﬁmfQHSfat/01l

s an exanpl es
therubﬁChrGOMWRGmél@ra@ﬁdlgﬁmﬁeréﬂ|@ﬂ9(§%&§%%QLYC8101

(ALA), y-iknglgnirc f%‘i‘tqixe(rar&a’te@' RQMarand 'f%ctl/“éﬁ'lc and to food
acid (DGAA), nead acid (MM, arachidonic ac

(AA
e|coéﬁﬁeﬁ?&@#ol6°a@P&rGEPRPSaﬁﬁoﬁoéGgaﬁé%ﬁEﬁE@c i apdmpl feeds,
35 (PER) rosadas@ @ drivgist S nUhliickatsad fltt/fdugh s t
is used in a free fatty acid type or a phospholipid
typeSoMPoungdedngi |y used in a triglyceride type and
there areInmanye present invention, the triacylglycerol and

the diacylglycerol are those which are extracted from

microbes.

Background Art

The term of a polyunsaturated fatty acid used here
stands for a fatty acid having 18 or more carbons and
having two or more double bonds. Since a polyunsaturated
fatty acid has various unique physiological activities,
it is used for the enhancement of functions by adding it
to various kinds of foods and animal feeds. Main
examples thereof are linoleic acid (LA), a-linolenic acid
(ALA), y-linolenic acid (GLA), dihomo-y-linolenic acid
(DGLA), mead acid (MA), arachidonic acid (AA),
eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA), and so on. 1In its utilization, although it is
used in a free fatty acid type or a phospholipid type, it

is mostly used in a triglyceride type and there are many
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2 cases where polyunsaturated fatty acid is
contained, as a constituting conponent, in its acyl
residues. In biosynthesis of human pol yunsat ur at ed
fatty acids, there are two représentative types, w3
type and w6 5 type, (co shows nunbers counting from

the t ] t e y Ld: Lo .

o ST S LA Ao o b Septainee, as o
and,cdnmsttituitthse ofmponavet t ype iferaexhnpeeidues.

unsat ur at4 chai i a

rom 11 noloi 2 Bcr iR Ters ) M PARLPE B Par FRE 80y

li ndlgis, athelrd 1828 ) , rebbexentyativel eppes acbd type and wé
(20:3 we6), arachidonic acid (20;4 wg) and _

4, 7,t0per3, (8- SheedsapBhraenePenkend {oomsthe) terminal methyl

Si Mgy of Nehdier LS i e Woa tyPEpOMNFIE £& 3Eh&Nclosest
and car bon chai n extensi on are r epeat ed from

a- | idwoikdrg doorid beipkddhtd wB)dtolnreneforseto@f an w6 type
ei c i C ' o) : .

o AL SRSl Bl g caron chain extension are
4, 7 rEpeky; dd, flfem obnsahexaenmid 68 d2 (@2) 6telyransform to y-

Among the pol yunsaturated fatty,. acid of. an w3 type,.

ei c&éé’ﬁgrﬁ%’e%o"i‘%l%cf@'(%e‘i’é na %}é?If‘OF“éTJe]_rri%]oel?Joé/a%md (20:3
"EPRYd) %@Q&ﬁ@&ﬂ:‘?@%&f&n@z@: aciyd) (hapeunafter 13, 16-
referrdd to as” "DHA") have been particularly known

to kb sapsntphysiolagidal2Z uncvbbns such as

tive, ef f dul t_di h ,
Bt teri 0scl BToH Sl Bnd t HYORDURTS, OF ok @ JabdBr, aBpPaRoration

and gphancith aghd 0N d:ofend £A5MI e 2hepditéd YT ABH a-linolenic
various attenpts have been carried out for their

ut i leicdat | OFB 13 @B Ligko anterREPHRat edeheafeRenbagsoic| gcid
recent, . h r i I .

o dP ) oSt ol R eegaeneebee Bed 19215 w3
pol yuhas att,ur ot e 3 At 6 y1 Sred sk d dte & den o\Be t yid (W82 a6dw3) .

w9 30 types). Arachidonic acid occupi es about 10% of

f at Ayoad ddie iR B RTHSE 3 ERS B ooy 2mtdi o afe type,

or gaNecuidedsadnyed adfdr (Iexaemhertdhe fatdyra€i€o as "EPA")

oMl Ut i Slos SRSVl B8, oL e DL ool

aci ¢ paad' ) 3% aofe dooas gheextaienaiar 1y 3known to have many
physiological functions such as preventive effects for
adult diseases such as arteriosclerosis and thrombosis,
anti-cancer action and enhancing action for learning
ability and various attempts have been carried out for
their utilization to drugs and designated health foods.
In recent years however, attention has been also paid to
physiological mechanisms of other types of
polyunsaturated fatty acid than the ®3 type (w6 and o9
types) .

Arachidonic acid occupies about 10% of fatty acids
which constitute blood and important organs such as liver
(for example, the fatty acid composition ratio of
phospholipid of human blood is 11% of arachidonic acid,

1% of eicosapentaencic acid and 3% of docosahexaenoic
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acid), participates in adjustnment of the fluidity of

a nenbrane as a main constituting conponent of cell
menbrane and shows various functions in nmetabolismin

vivo and, on the other hand, it &l so plays an

inmportant 5 role as a direct precursor for

pr ost anti NS5 R [ cul.ar] .| SCE \ Sgq .k
beef}acgg:lc)éi 3% ng lcplﬁ%écsczl;ltr?edn%do%%s nﬁ%i%n@fﬁidf@? of a
supplesiraneg @rs Faiaisn arhs s inhicarreonent vef | cabl

for rrf’egr&g:a‘}?eo gyl | wWhen 000 i . ;

l'i nol el c acl %rﬁjs | ngest%adr,l It ifs11 10 t@gyngﬂg?{n%%%%%%sm n
ar achivgornd acind e othepdidreht i@ ¥s9 impy¥s omw important

adul ' i ' pegpl .
suf frté)rlcgtfla‘;:{jl i?elal;%#%b%% es/srrgﬁ#pghl %r?ae% andlﬁ%g_ed
peoplae t igutliafi ky el gfe @aTty iR ifar tifeilpat ibRen nreceiving

bi ogyMIReS i d el sh ald AfAChi A€ AFhsh drfe APl £d P l?abies and
becone 15 deficient whereby it is desired to direct

i ngefe Lt el ldremigvivellafs fEPARABIA DMEREE ch Gyweally, when

pol yWyrstapH®hd atrd V1 i i s ofcian W8 fyhestdderee i ss

an abundafwt s%ﬁp,l source , therefor, which is fish oil

but TEERRAT IFMGh o ATRGL A Qi dford-B1 i ot e elent

aci @,uf&re&Cihigj(@jﬁlicﬁn adudl tardi seases irzcluding p?/\%ple who are
4,7,10, 13, 16- docosapent agnoi ¢ aci 22:5, W6 i.C

o 6 SR S AR T AP S S K St Cingren and
ar e agear gleordwgi |aatil iev iftricem cohveentynorsal pattpipd Apatging in

sou r._Jf.at/0i t._present,. fat/.oil. where

0ol %&%} tnlc,l?:rha Sel v\Lear?T‘n%nacgia pcrenelpcgorneqc bayéld is apt to become
f er nedtiatiept oheranobids s desigmbtia Wimptflat tingest it as
aci d has pgen generally used. For exanple, there has

been a proposal_for a nethod where various m crobes
whi ch ar &sapi%e BF mtodiide WHiGhoiarg polingpturated fatty

ar aghi: dqni i gy 0 [t Ut '
[ nc%%&t@%d O\Ci\fh%?leg)pjorswt}?pa{’/ ol é%%v%g]ngarg?ga% i on?cﬁa%%y source
as &hegerdfsin witiiahy ifsatftiyshaciid isatpradouced-1Anodgntike acid,
above, it has_been,particularly known that fat/oil
conPaPRIGG TR GROLRRBENECA” aPSehPABAPA Cagrad &nd

prodyged oysi3nd 6 dHD: Rfaer@ARUS MY ti2re) I§6) which are
(Japanese Patent Laid-Open No. 35 63/044,891 and
JapBReéyunpataFaties dadpen aNgdseI BN 200)typethethey are

fat&QEEl@ah@ﬁﬁl%%ﬁ%mﬂy%ﬂnadﬁQQﬂyﬂﬂﬁgfﬂsuﬁ%lying sources for

fat/oil and, at present, fat/oil where polyunsaturated

fatty acid prepared by fermentation of microbes is a
constituting fatty acid has been generally used. For
example, there has been a proposal for a method where
various microbes which are able to produce fat/oil in
which arachidonic acid is a constituting fatty acid are
incubated whereupon fat/oil having arachidonic acid as a
constituting fatty acid is produced. Among the above, it
has been particularly known that fat/oil containing high
amount of arachidonic acid is produced using a microbe of
genus Mortierella (Japanese Patent Laid-Open No.
63/044,891 and Japanese Patent Laid-Open No. 63/012,290).

The fat/oil mainly contains triacylglycerol.
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I ncidental ly, diacylglycerol is also w dely present
in natural fat/oil. Diacylglycerol has been receiving
public attention because it has an action to suppress
a rise in neutral fat in blood.4Recently, its

i ndustrial 5 producti on by an enzymatic synthetic

met hod h be ng,OS%J%cg,n glc@r%clyll@ yﬂ%&'wf@eﬂy present

been recei\ih as food
suppmessmgaa rfaste’qlnl nemaajylfgdtycamlblhﬁcﬁj w heceiving

been L.l Zeﬁldct ?,h \’éﬁ{nlbe(éé a!@oga\fp’acgﬂ:(ril)to PAYSoress a

een utl |ze in the 10 field of
cosmalsec&,n armltchailgsﬁaiarndl o and. skasentlt, atts industrial

Yukaq JRﬁgﬁetQ'?éa 5OV
t hat® v?ﬁ %rﬁqgre 12 |sa[1)1 Itf ﬁ IléE(J)C 7884 is | ecome
i nCmesa(bJuslm‘gi aiﬂmlﬂﬁmmdtaé Reen MYsdyehng public

Sourqiecqrﬂ: nebtyale JC@% fé&ntﬁl | N394 of Aiske 1bn neutral fat

di acy ycer ol can pro uced However, a fatt i d
conposlhlmrdcaﬂﬁd’!aﬁd?ﬁﬁﬂ t\Hel LA A 1 Wkt of K2 % kGt Kkogyo,

such,, &k 58 105 ed TFWdheseerbuztkiized &h.the
( Yukaga voq umre 3

no 1988 page 1081) show
t hatf iaderolrenelel¢s R a‘? Og’b? %C%'atl on of

Mor ti efe'é@zd]@@beéﬁlama | FeBd@Tkih s exlumet 2d, wivh 11 (1982),

et hanol V\,hl chis a ar sol ve IgL C
occRAANP Y. BV ﬁ&ﬁ’r a‘?’h?rétlg?gtl%?%jc:l%cedgalg:%‘%lna 1FO 7884
no fiat t%@%ﬁt@d}mu@ismg |mn<bm1mﬂnecarbcm:ay’¢<gl yseaohjitaggen

fﬁg %i%qelgﬁ:ﬁ%&t%%i a)th cé%t?ga%r%ieﬁg §5l @f freﬁ o

quardiddebsghnckroh canmdre tprodnsedt he purl ty of the
neutral lé@'gi% Lt éngf%%h§£1@88§§§@§Yt$8nr@@ﬁﬂ@lﬁ@@ in the

pol ar |i pi o r'eover result” of_ investi gatl on
of dbacybylyeerohdias osacht Hea s 2P PeeR FhaciRmere

30 di aCV'ﬁM@}%@' séz&pﬂceéltréied ﬁﬁ}da@&kaptvéah{nel B7, no. 11
per se roduced %\%t e i crope,

(Bi ot of 9% nl B8+ ceretirEaha ¥ h&%‘?eﬁﬂ’?f& gg%lssgrepared

Mediwal i A @@E i 6n Pd)ﬁnM&Srt)/ékéllaageabéﬂiﬂ))nshbmot BaB7ais

e Sl R T AR e i el

anouhi a ©f 1 @I pedi dbnoccary tnpr @Gu@%dOf heeetnailsfay. 48

Incidentally, diacylglycgbokatsyalsPatdrbysPEes8RMn the
dlacylglycerol, as such, is disclosed. In addition, in
that method, the polar solvent is also extracted in large
quantities and, in order to raise the purity of the
neutral lipid, it is further necessary to remove the
polar lipid. Moreover, as a result of investigation of
extracting conditions, the fat/oil is that where
diacylglycerol is concentrated and is not fat/oil per se
produced by the microbe.

Shimizu, et al. (Biotechnology in Agriculture and
Forestry, vol. 33, Medical Aromatic Plants, VIII, page
360) show that a mutant strain of Mortierella alpine 1S-4
produces fat/oil containing 20% of diacylglycerol and the
amount of arachidonic acid produced therein is 19.4%.

Incidentally, diacylglycerol is also widely present
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5 in natural fat/oil. It has been utilized in the
field of cosnetics and drugs and so on, nobreover, in
recent years, a method for producing the sanme in

| arge quantities and also in high purity has been
found, its nutritional study 5 has nade a progress.

AS %nrggghkal %gtzg'h'zaﬁkoﬂ Sb@enfﬁQQlfg%d in the field of

suppressing a ri in neutra fat 1 n blood has been
condoshet i CKagakudirogkognd, SP40n) , MPAGEVES , ( 2000)L)Cent years,

X¥tgl&ggﬁgﬁ Q2 Q%Hnggnéth@nsbﬁ@uihrU%Eg@r%?%gwf¥1es and

ReyrgFycefoP T Usi ng énzyme or
beeals©01d|b@bbs@draiyfbBBoW@enFépu@ﬁanpﬁé nuyritional study

Japﬂggsﬁyggtgnhrbﬁ%@ gﬁ a r@%ﬁQEl i%é utlﬁlzatlon as a

di ac erol i s pro from gl'ycérol _and
al cébol éQKeSUQprﬁéﬁﬂvga@|Gl§§lﬁ@ arutdebifleitzdd blood has

"p§A§p2E§§88EQ dfq%g%b%uwﬁ%r%b@b%ﬁthuﬁqergadés33 (2000)) .

uced. “Moreover, in Japanese Patent
Lai d- qOewlmb regprg2% 0987 medh ofo TPEYASH Ihdustrial production

dla%% 95¥69ﬁ%hyb%r3ﬁ°@§§%% EheRmel @t ¥ hacild ke, 0W8f has been
al cohol al ycerol using an al kaline 1|ipase under

thedééﬁépﬁﬁénaﬁhépé RYSwater is substantially
present F%g @Qgﬁﬁﬁ%y ﬁﬂfJbb%n@b%CWb%bﬁQemdld%ﬁpﬁﬁﬂNo

roduced ysing t he roce
for ﬁpgéuéﬁﬁondéﬁcal§§VF%F§§eF§Ip&&ﬁpﬁe E%QE glycerol and
pol wnéat unabedl fatky ad Cfalﬁag edrn fustimd et infduisilized
fat/oil h _cont ai t ur.at 2 o i
aci 4*5aek g@ ggﬁ“d%%F? a0|g%g§ ?ﬁ%ﬁﬁﬂﬁﬁﬁ%%¥gﬁh§3 80.1% 1s
dlapybgbyedrolMbme@Vhwghl@oﬂ@@ﬁDﬁ§ﬁ datsas Astlidhdmen No.
repg 96? §§7 go’thQ% sNQle BearyiRAYRISHAl I1% produced from
nanu re its conposition~has “not been known
at fatry s@ldl,téoyﬁ@d@éﬁo@@lf P& CHY Sea0dr ASIRGr 1ah alkaline

SUCH 138 se30nbleG @PRS Wi @YlonC herireéahJmaditidcatd on of
enzyne has been entirely neither known nor carried

out SUbArERtAEdaYd PEESHErobi al fat/oil where
tri acyl ghyeerelr,cantraithe aiaclilddyiceradi ds uehi gt is

COMEEIL LT L LSREL] OBBAGES AN IR LA
regamddbotlmncpdbﬁabcwag&mderwﬂem®namu@nmgoﬁ polyunsaturated
tri§8¥k9|g%?ﬁohagsb%Eghfound yet.

Thus, fat/oil which contains a polyunsaturated fatty
acid such as arachidonic acid and further contains
diacylglycerol in a high concentration has not been
reported yet and it has not been industrially
manufactured and its composition has not been known at
all. So, its production from the natural world such as
microbes without chemical modification of enzyme has been
entirely neither known nor carried out.

With regard to microbial fat/oil where
triacylglycerol contains arachidonic acid in a high
concentration, its production process and the fat/oil per
se have been disclosed already but, with regard to
microbial fat/oil where amount of triacylglycerol is high

while amount of diacylglycerol is low, a production
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whi | e amount of diacylglycerol is [ow, a production -
6 - process has not been disclosed yet. It has been
receiving public attention in recent years that

di acyl gl ycerol has an action to Suppress the rise of
neutral fat in blood. However, in view of 5 stability

agai_nst _oxi datj f.at/oil. ¢ 'ingless
rmnc?zfc?yqegﬁ yggarsolq{blts b"Serée eérlrsecgl.rg%&u ,_as conpared with
a productt \ieer deatiracydag cierplpulsl v ght tyepui o1 i &al, recent

th | & I ' ' f

supieet S PRRAIEANT IR0 S 4R Pqoffgoress the
10 pege tBhNewhw tiwt idi dehdal yceiwtevecupimngiew of

66. %_qf. -, .neptral. [ S Juce 4N t

dri gfag)e ngvgrggdlé—g(s?gr adc eagt\?&dd#ﬁ{ g%%a}n%%iv\%%rgﬁa{lgﬁgé less

pol areelopargl kol aict arrek ey ned + hiBhuet howl, cprpared with a

i pid i r g nt ]Wﬂ% Voo ds i
necggsdéj?‘]ycaét gﬁ%eﬁl?% hcglfatég[r% e the 1i5é/po arﬁf)i%lfll%ljlfﬁed' that
or dethetr® itiprasiel alcpinl tgesfiste ewreferredid.

Mor eover g i g if atd0id1 | s ket gaher ero e Y38l Ye&rol1 (1988),
IS concentrate as a result o | hvest | gatl on Of

ext PEQS A ElondiqorE e Gie Ik HRET I hiPEFRPYHERT 586 - 6% of

Whi gt 4 adiceds fgiadden Bt oben 2k | Fedapaneseied cells
Lai d- Open Patents .. 01/071,495 and Nos 62/025, 987,
t he FoFTHT L ST ST | 22 Rebtk Winget and,

enzyRsrditg dentaldsy metthdd,0qeskaf orippd otlsicdi on eftracted

di acyl gl ycer.ol contai ni.ng .a hi ghl unsat urated fatt

has TP LU PIHE D e HadieCe53Y (3 BiHdey ofetove the
31, prd.arl 2 (2603 omtmduot edner dvansestperftgacf obhe neutral
reagt.i bet achj ' Ci dr- i ni

tri gcl)ﬂ(% ‘ycero gn%’e?ﬂ%a%ggtc/u%iﬁl%ﬂ%&n@&e
wherdd@sor, g ldigdnng tife qarantomtes ame 2599 bt of

di a%v@'éﬁ‘i@j’a‘ﬂid’i@%p%ﬁ%ﬁ% RBnBdion and is not the

nonoacy| gl.ycerol was al so by-produced to the simlar
ext &Rt/ OruP e RGP vt G Qe nsrer the microbe.
pol yunsatiy atgshndsd tha ialbiGbeili Gha todn ttd atd doN/ €7 BCA 95 and Nos

o0 USSP S - A MBS A0 B s rian

not lsicad et mssiang  drtz yeess .notIrbeietentally, no process for
production of diacylglycerol containing a highly
unsaturated fatty has been found yet.

Shimada, et al. (LIPIDS, vol. 31, no. 12 (2003))
conducted a transesterification reaction between
arachidonic acid-containing triacylglycerol and ethanol
using an enzyme whereupon, during the reaction, around
25% of diacylglycerol was by-produced but
monoacylglycerol was also by-produced to the similar
extent.

Thus, a fat/oil which contains a polyunsaturated
fatty acid such as arachidonic acid and further contains
diacylglycerol in a high concentration has not been
reported yet and, nothing to say, it has not been
industrially manufactured and its composition has not

been known at all. So, its production from natural world
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industrially manufactured and its conposition has not
been known at all. So, its production fromnatura
world 7 such as microbes w thout chem ca

nodi fication of enzyme has been/ entirely neither
known nor carried out. Wth regard to m crobia

fat/0|h Q@ekﬁﬁréﬁégc%Hgbgﬁﬁrgheﬁﬁ%gﬁ'ﬁ 'f%é%ﬂﬁa% ©f enzyme

acid rn a@h concéntration, its production
pr obessbaad Eh@ltaﬂyomblpéer ¥aoway aoseen Idiied @36

al ready Rty We%;? Fe9gr gt 90bﬁ1 a1 aikglo Al /iide where

anount O tr| acC ycero | e anount of
di atyligtydeiykeirol| gwntanQSpa@sa@alud@ﬁlopra@é@ssuh@s high

not BSSQnQE§EEB§edﬁ¥§ePg%%uékﬁ%%eggo@b%%ogd@ i /@id /011 per

contai nrng di acyl has reported al ready,
t hespr bduet b@ﬁnrréﬂﬁ@dolsh’—dr eflgeadys bydt mtthameegafr&r

an ﬁ;???gﬁaﬁl E?gﬁﬁthﬂgr%e%%B%%t eINetIANIQAY @rol is high

di ac ycero ow. Under such circunstances, |t
haswhaén amesatt @fdevelcpda vRrEodbd Sby ol wifiscproduction

fat??bbe%@”%@bnhﬁﬂ BLUN0G 1 kRN sdidagylgl ycerol in
neutr al is able to be produced. Patent Docune

1: Japan@%éhpﬁﬂénﬂlEéoéléﬁeéaﬁd°1 ﬁﬂﬁ&f%ﬂ%PQRﬂ%ﬁﬁJlglycerOl

DocHaBNhedn J2paresa B@&%@HyLam%QQWﬁmd&mtldHJmethod therefor
63/ 012, 290 Pate a gse Pat e

L 3
Lai 4SOp8H ﬁBltagiFO fr4§% BSCH™ uﬁ&ﬂdﬁél%ﬁﬂxﬁﬁﬁﬂyse

Pat eshckatdaCpen Nd. dlﬁZ&Q@ﬂy@&10851Nod£Rateﬂhmder such

Do t 1. K k 7 0Q).
RonSPERURE tABESpent "o gubas s e B tertl P i crobe by
(198B)chpdige /921 N@ntlaamemg Qdc%urmnmog*e \d}l@a:gdl@lycerol in
VO'HQEt?Z& ﬂgpl%llssgbﬁ%g%%)bep%@%dU@%B Non- Pat ent

Docunen ot echnol ogy in Agficulture and
For est ryPafent Pecumeditcdl: Appr@sse Pedmrs Daid-Opgn No.
360¢hiopzpatgent Document 5: LIPID, vol. 31, no. 12

Patent Document 2: Japanese Patent Laid-Open No.
63/012,290

Patent Document 3: Japanese Patent Laid-Open No.
01/071,495

Patent Document 4: Japanese Patent Laid-Open No.
62/025,987

Non-Patent Document 1: Kagaku to Kogyo, 74(1), page
33 (2000)

Non-Patent Document 2: Yukagaku, volume 31, no. 11
(1982), page 921

Non-Patent Document 3: Yukagaku, volume 37, no. 11
(1988), page 1081

Non-Patent Document 4: Biotechnology in Agriculture
and Forestry, vol. 33, Medical Aromatic Plants, VIII, p.
360

Non-Patent Document 5: LIPID, vol. 31, no. 12
(2003)
Disclosure of the Invention

For the purpose of obtaining a microbe which can
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35 (2003) Disclosure of the Invention For the purpose
of obtaining a m crobe which can - 8 produce fat/oil
contai ning 21% or nore diacylglycerol in neutral
lipids, the present inventors hafe~prepared nmany
rrut ant strains of Mrtierella alpine and sel ect ed

?}Ezerﬁ%r at’i on %@ %bacyaﬁqtﬁycerﬁid ?ér%rrr?t em Tﬂ”gl@iggerm in

r esmetutnﬁals Jtlrmtds,t otlwprsaﬁremﬁ s veiterr gl hepseorepared many
congent 395 i e iéTEaf}cB Vﬁ%ﬁ&”:?@ﬁec'@ed mutant
or pro ction

process

pol yarssing athed-l znltfg,dlatﬁ dfsaﬁ/»/r@ﬂe Cm’fa%wwg/d’é*%}ll is
30%y. J%ﬂ: plagﬂ%ﬁ rd Acy] flyeeraledt $1 %ﬂotﬁéml esﬁhé Oresult

neutreﬁ are constituting fatty acids has been
achiv@fedhat, it QwWo P& tHAN thIFeE? FPnFanthetion and

i cry %@at@ﬁ’ld{ S iirse AR P B el o, exa( rﬁﬁé@é’séf"' tdy aproductlon

sol vent  and 1hen separated using Known t echni g

suclefasfaty Firlacin dﬁhlddlléqltﬂfh?qfdhrw etpbhy f%fﬂ%? | where
CONtl UG 1 cd¥ NS s ajwmr Ghok afyd g&ﬂﬁ@é;@igw@eaol is 50%

| ower anount” of tri alcyl gpycer ol than t

i nt CAcel9sA dr° MRV e%%?e‘aonmtlb‘flla%efatty acids has

f at didn separaiat. by that rret hod contains a high
anmount of_ tr. acgllc%l ycer o

prepare fat /i | %t%?srﬁlr%lea }b‘w @B%g%%? (gﬁ)l & t?he

di amchgdqmyblceJAm:orsjlargh;opiimtephesemltramt/@ﬁltwnnh a solvent
pr O\Qndoeschaen ﬁqe Caﬁxsastgé)r s{) (ﬁ%t}h?&pg)f éc%llx ndsuﬁ:h as

containing a gl ycerot
pr O\ﬁnmsufqm‘dl aiucﬁ?ﬂbﬁrﬂm@ Whﬁtml!FPQiMSfElel ofontaining a

they f he, or%nﬂﬁjntf Q%%lﬂﬁtlgfwéfdam ug l&vé"f“ &hount of

sai I's conpounded.” “Accor nga
pr od&sis Fyor9 Ipreshrck |td?ﬁrbfth€d| %W@q%/@? r c%%ﬁ/a‘i’%ﬁ nys

fat gidpdreai @h@%ﬂlﬁkﬁeﬂtﬂg@l&ﬂl fﬁéé/réi@é@ by ®hat method
constltutlng f r at

ac
G AEAE @ T HCBEal O A Y 1T Diep T ans it is
t ha@o&%kme Vi ghtemreniice, /dile quretseiingiventown

prow deSvI\}n rocos ]ﬁvmd Cahcylls%l&b 1aract erized in that a
U

mi crobe ceé said fat/oil is
Accordlngly, the present invention provides a

process for production of fat/oil containing a high
amount of diacylglycerol and also provides food and
drink, nutritious food for therapy, animal feeds, pet
food and drug in which said fat/oil is compounded.

Accordingly, in a process for production of
diacylglycerol-containing fat/oil in which
polyunsaturated fatty acid is a constituting fatty acid
and ratio of diacylglycerol to the total neutral lipid is
more than 20% by weight or more, the present invention
provides a process which is characterized in that a
microbe which is able to produce said fat/oil is
incubated and, if desired, said fat/oil is collected
therefrom.

In the above-mentioned process, it is preferred that

the ratio of diacylglycerol to the total neutral lipid is
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i ncubated and, if desired, said fat/oil is collected
35 therefrom In the above-nentioned process, it is
preferred that the ratio of diacylglycerol to the
total neutral lipidis 9 not te8s—than 30% by wei ght
or, more preferably, the ratio of diacylglycerol to

the taotal neytral I.d 1S .ngt Ies

wei gt g'rﬁf,s X'J bé’ TG T i aceoélj/ ﬁbélble)F the

to t]:Eﬁ:JIthcBﬂ r?madyrlajlycqmi itso ndte ItestsaJS nmmab%hyld is not
t t he, abgve- rrentlondpr S :

af o%&?esntqqlﬁ{écﬁ@m% r Sbet 9y pa(renec% ‘er'ab es}%aﬁﬁaé?%e %%%i%%tlo of

to gErsy IMintderd lwo b, tatorke mﬁfmhblwldhm not less

bel %qgﬁ‘bg:]& 0 sub‘ﬁtr:;eemi_gC Mortierella of genus

‘m crobe of 10 species
I\/brt i erellm t&lqma*tmvé%ﬁretrnameﬂ npiecess orgmen f ope@entioned

m cr obe |s a var t
pr odUSE 3% /67 Ipf a| fi ng a pglf)yu%\@a% at ed flg? lgortlerella
aci Chnd]'heﬂqm@smmfem)@m,l drhaatli e kprwi st @ wl@g%@s

of 1o @enus, Morid ean.!@ .;‘ei"élP@@uéIQ PE ogdugecrobe of

di acy rg ycerol - cont I ni ng where a
pol yaprsaites dfedtidzelila a%ifam% a Repkeradtyngthatty

aci %%rﬁé}ﬁd{é’ﬁé@ nQIcr&B@C:VJs %) y\?@f:@énﬁ Oof he Iﬁpct;ﬁbbe which is

neutra I'S nore an 20%
DT eI S0 BE TR ETOLEE oo periddh SBUNGRE |Bref - ERR Erated

:Msw a] e oalupf@duce di acyl gI ycer ol - containing fat/oil

ere a pol yunsat urat ed fatt acjd is__a.constitu

fatty acﬂal%rﬁlr‘f%%m’r at PN L 'a%%%l?/{:%yzb(ﬁesto ?ﬁérgﬁe ot

t ot ejemesit matt §épétll 4 swinbth | iessalpheanteoi%wuml ght .

EL?I i;%&?é}%§%¥%QQ%%gF§{ﬁf ?f%%é%%fewﬁérgsa %olyunsaturated
strafatty hecedfis Thecpnesehutingefaton #@i€hepd the ratio of

pro%ﬁ@£$§ﬂ%f%?gf§i t&ethe ?99&?'Hé@9ral llpld is more than

di acyl containing fat/oil where
pol ﬂﬂmd@mr%@b@h*f RXy B%‘?%Ieré)bhycoﬂslfl??ﬁ?}?‘ﬁgofa???us

aci gy3pP:r ppdethe wiaiélw 08 dbacytgl yeenotetoitbglydyakrol -
neutral |ipid is nore than 20%

Pr el I R het A bl BFEHR atyPgT YEBFar S FaCPReT Ty 2cid is
neutd atohspitut sSngofategsacid and the ratio of diacylglycerol

to the total neutral lipid is not less than 30% by
weight. Preferably, the aforementioned microbe is
Mortierella alpina and is, for example, a mutant strain
thereof.

The present invention further provides microbial
cells containing diacylglycerol-containing fat/oil where
a polyunsaturated fatty acid is a constituting fatty acid
and the ratio of diacylglycerol to the total neutral
lipid is more than 20% by weight. Preferably, the ratio
of diacylglycerol to the total neutral lipid is not less
than 30% by weight and, more preferably, the ratio of
diacylglycerol to the total neutral lipid is not less
than 40% by weight. For example, the ratio of
diacylglycerol to the total neutral lipid is not less

than 50% by weight. The above-mentioned microbe is
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than 30% by wei ght and, nore preferably, the ratio of
di acyl gl ycerol to the total neutral lipid is not |ess
35 than 40% by wei ght. For exa be, the ratio of

di acyl gl ycerol to the total neutral lipid is not |ess
than 50% by wei ght. The above-nentioned microbe is 10

f | |
prea§é§gk¥ eﬁ?ék@b cel Le10k 8f”hCﬁQE@ob@ pagbAgihg to

genus & and. for exanpl e, is mcrog
cel benuefMarmler@@éaoﬁnépeépése%F‘PﬂéreFHt 13 Bﬁlﬁ5°£131 cells

Mcrebial ; ¢8LLS RN peteEk! Meed.i elrevilag a0pitial. etiicTobial
The present 1 nvention still further rOV|des

d|acyﬂ@Bye@&oBtQQhﬂa?ﬁﬁmg1ﬂHﬂPS|Prwﬁgﬁg a

p0|yunsa&H%ab?gseB%tE%v@%t@ohssﬂlQQnibtthbmn@rb&hﬁﬁs
acid and the'ratio of diac %)écer\%e othe to
A5 et

neudnaby[lgéiyéeif@lnﬁpéttaﬁ&ﬁngz Byl ﬁFe\AﬁePStlé’éﬁn&aturated

fatégkk m%cgﬁtE%C%e@oWbEHt%th@Cﬁb&&®da@&bl$mﬁ:Uhe ratio of
m cr obe iIs able to prod

Pr eflépabil gl YERE Odattico te &loéi I(Ij’ﬁ‘/%éra I ltlé)ldt e FSEg then

neuppal b;\/ Rled ght Mdle e s itchaa t30%1by swebphtactarnd with
nore pre

erably, .the ratiq of .diacyl gl t
t ot APCHEALLE) Clellﬁlsd |{ G T {1 ti%’)a[w% b b%l\/\?e%%&emduce
For sé&dezf&wloq,l th@rre&ter@bdl’y dltareylr@lt)wem dl@mﬂe;lycerol to

total neut r al ipid i.s _no S it b )
For “8fafvI*é "'iL et zi'go é‘pr}entl one g;a{e{gr ac?:%l)ag% 3?/@ HY weignt

car aine meli$ﬂn<e§feafabiandﬂrw redlivestf ¢iagylglycerol to the
hdeﬁ)gE:}L:ng usc%a\iegtlénT@%.so q%scerlteésn%d Uvs by welght For

fur provi at’/ oi 20 contai_ni ng not

| es
t harxa0%slef, dinec yadiiyc erfoldiay hedty corstle T thah s dir: neutral

tri ?LE[%) 9 vGenQle i Nt adod iy dJeJﬂjl’ﬁ:par &Cblbyexample, the
fractionation by extraction and distill d[el an 9 thdmg a

f at AoV eFmeRtdsNesd GHRETH Y dSSATYR
tri aendseers]lwrepaed yydrophiatiorsafventd cr obe

which 25 is able to produefat 0 1
pol yunsat T tRFE S FHt 1y é}ctu* %u%éohng]?@% ﬁg\riades fat/oi

aci @onﬂ'&ﬁrﬁfr&ﬁ&fﬁt |]m/s&nt‘urmn s"tQ% loff lmtéhfarlmheceml and not

provi des fat/ y
tri IQFSgINE 95 %E%fe&% acﬁlsgl}g 2’9%&&9@1 lipid

di a@y{egplayu@ djy |ﬁra:1rmnaiaiorp iy cﬁ%@raﬁf@ﬁ e@n%ydlstlllatlon
fr a act/l&.nl %/liﬁﬁ(tcféaffé %@i@lrﬂiﬁ? |dlia'ﬁ}l' ly®&rol and
T

fat rom cells containing dia kg] cer and
trlacylglycerol prepared by incubation of microbe which

is able to produce fat/oil comprising a polyunsaturated
fatty acid as a constituting fatty acid.

The present invention still furthermore provides
fat/oil containing not less than 95% of triacylglyceride
and not more than 5% of diacylglycerol in a neutral lipid
prepared by fractionation by extraction and distillation
of fat/oil from cells containing diacylglycerol and
triacylglycerol prepared by incubation of a microbe which
is able to produce fat/oil comprising a polyunsaturated
fatty acid as a constituting fatty acid.

The polyunsaturated fatty acid constituting the

fat/oil of the present invention is, for example, dihomo-

y-linolenic acid (20:3 ®6), arachidonic acid (20:4 w6),
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triacyl glycerol prepared by incubation of a mcrobe
which is able to produce fat/oil conprising a

pol yunsaturated fatty acid as a constltutlng fatty
acid. 35 The pol yunsat urat ed ratty Tacid constituting
the fat/oil of the present invention is, for

Z?Z &ﬁ%wci&%ﬁ# %en01 1f‘?:1(0202°2"@m6 4,7,10,13,16-
7 10 1% &4 rasnol @ AG &d)22: 8, 96)2, 15-

docosapent aenoi c acid (22 5 0)6),
6 9. e akfic e tartenat iat reaeirebi (L 8 @018 & WB) 14, 17-

Sigé§é§€%;éﬂﬁ%§%ﬁ§g$g;%F 2 %gafhg3§2 élcggggentaen01c acid

7, 10 19- APCOS PNt QLT do B854 é22aon¥be, acid (22:5 w3),
4, 172]16(3)513’3316 ?8 g%cgzaﬁgxaenm c a‘%l)d (22:6 (Oac 6, 9-
oct adecaditerids am%qa&saa@@en@qla@i@og%@ 3L, 6,9-

acid (20:2 w9) or 5,8, e rie c
am(chﬁﬂ%FaQ$%ﬂo%ﬁ %F % $éfﬁ§%)1h f f glég %ﬁ?gg01c acid
preﬂg’ﬁ d@)‘“éPns ag S?lpéi’cYéQ@@ri&QﬂlcCé)ﬂp@SlIhé@@ acid: 20:3
ani f'eeds’ conposition, pet food, materials for

cherd ¢pl sx ﬁruqmbnmatbenether%@ﬁposition where the
above- meng i on%e%cqj éggé oill1 A ide Preseploviaventdon is

cont ai ne is used as a 15 nmateri al or
is mrpmsadttyommdamml Beeds MRIPP B L TRk yPRY ERP9

the]&J?@%Eéf%‘fé? %ﬁ%ﬁﬂééibpfdfﬁﬁfﬁﬁdséégm@tThecomp051t10n

present 1 nventi on ates to food, and d

nut rhépstieoebeve - m%%?h%?e%n%aﬁfﬁb% E%nﬁ%ﬁn@ﬁﬁsﬁPFh

pur e {38401 bn Whé ChohBapreRasedthd Sathoal mhanesedihas a

be whi ch ble t d t/oil whi ch
Ao CE=h 6l YaneArDl ot Ch PRRLSTARRY where

di acyl glycerol in fat/oil, specifically in crude
oil, is a 5_con | e f eifd is
|ncd%%ﬁ%gM$% f%ﬂu%arr g& é&%/ gﬁgg? en sai d
fat/oil |Br@yarétedn ¢£cmudanﬁlﬁtrﬁhfthe pr esent

'nventlonTh@Q%rg%%ﬁgbfnvéﬁtﬁgﬁer&Pa@@sU§8df§@dfaﬁdaarlnk
it is amecr 8duce fat/oil

(d|atwtgﬂwb@mélioﬂﬁef@ratberﬁBYyﬁﬁga GRgFegorppp)ded with

aci dyhSe ar £ONSt Lt YhiBE fatb¥epskdd ihosuexasphennert bhat a

reglngcﬁgbg'S%gégblsMhlfg {8 S?Eguce fat/oil in which amount
of a polyunsaturated fatty acid where diacylglycerol in
fat/oil, specifically in crude oil, 1is high as a
constituting fatty acid is incubated to produce said
fat/oil and then said fat/oil is purified.

Accordingly, in the present invention, any microbe

is able to be used so far as it is a microbe which is
able to produce fat/oil (diacylglycerol) where a
polyunsaturated fatty acid is a constituting fatty acid.
For example, with regard to a microbe which is able to
produce fat/oil (triglyceride) where arachidonic acid is
a constituting fatty acid, microbes belonging to genus
Mortierella, genus Conidiobolus, genus Pythium, genus
Phytophthora, genus Penicillium, genus Cladosporium,

genus Mucor, genus Fusarium, genus Aspergillus, genus
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produce fat/oil (triglyceride) where arachi donic acid
is a constituting fatty acid, m crobes belonging to
genus Mortierella, genus Conidiobol us, genus

Pythi um genus 35 Phytopht hord, Yferius Penicillium
genus Cl adosporium genus Micor, genus Fusarium

gen i{lu r ) ; ;
Y Th1d) Z%eurg%éﬁlljt'l&no LOr W&y geh¥Binosporansium

Ent onopht hor a, g hi nospor ansj um - and genus
Saprasicegrir sreSabec ] ¢ gt bl . may the reyafedt o a microbe

bel ongi ngy 4 t
| 1a1‘:3n %d Mos td &f &t Shanske EYSto genus

Mortiere es thereof 5 are Mortierella

el offpttal et eand | sukesenjif, Mabtieee bl a SRFHPLPHI Facreot

and NIt erel b A gl i dfon an§9%99ti§P§§l§i@xﬁ?@gp|ﬁ§rtierella
thereof are strains of Nbrtierella elongata TFO
857Gy gvinrh kel 3nd Mo FubeTEE 8571 N3prnér 8P| &0

hygr ophi |%Dégﬁ9§9é|§amﬁ\@é§ | e td o ab b @t + 514008568 tierella
ATCC 16266, AICC 32221, ATCC 42430, CBS 291, 35? CBS

224 tpnags o5 5857 pI!ansi kel Eperdgug oLl F
529. M2t 1 &BS] ﬁQSh%&r@BJQi B H540$841 Fomo exaepbelaWeipina IFO

O el e e Tk PR B oo, s

ni crotk® b Brigi

LTJPrkazg@.dw; repen 2 9EMG, SBhizashyéy iCBS HBNUB2, CBS 529.72,
enl a, Japo i or genus Hali pht horos

may C[besalé(gqegﬁoﬁ v %%ﬁ:%ée trains are avail abl e

Wit hout afyr eestpletiwitiroegahe tosdimuceoperwhich is able

Fer nent.at i a . , ican

Gl 1 ST P (TRt Re TRy (e

CentGmab e cadenborn, SpdnwieletdvteesytTBSY: JERUSS

alSQRQQ??&&#%%%E?Héi%%@Eé'ﬁiﬁéﬁﬂbﬁl@@S@éadgfﬁ%gggﬁtrium or

(Accessi on [ t he Fernentati on Research
| nstganie)H hipkEEe 5RS NI are 1589E%¢ - t he Fermentati on

25 Rese?r;ciu | ostthede @%ﬁ@iﬂé Nghr & ga*trﬁlflél'}bE@]E \yi’;k&hht}hany

is a strain separate y_the study_gro 0 e.

o1 SR TG | BT 1O ¢ HE Gb 1E© AT TholgHERes Cion, Osaka
st r ai TEO bel g i Aage t Dcdin0Bep¢ ypel t e t Cokdeotidhe (ATCC), U. S.
straj ns_ _separ at [ b e

oo T LA R B et A R becns

pr epar eis byl onepossiivte o owtd Modtdereéparaipogata SAM 0219

(Accession Number 8703 at the Fermentation Research
Institute) (Accession Number 1239 at the Fermentation
Research Institute according to the Treaty) which is a
strain separated by the study group of the present
invention from the soil.

Although the strains belonging to those type
cultures or the strains separated from nature may be used
as they are, it is also possible to use a natural mutant
prepared by one or more growth and/or separation
operation(s) and having different properties from those
of the original strains. Thus, when the lipid-producing
microbe is subjected to a mutation treatment and
selected, it is also possible to select a lipid-
producfive microbe having an enhanced productivity of

diacylglycerol.
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operation(s) and having different properties from
those of the original strains. Thus, when the

|'i pid-producing mcrobe is subjected to a nutation
treatment and 35 selected, it ~i93al'so possible to
select a lipid- productive m crobe having an enhanced

producti \Altltt)ﬁol%f rh ﬁh%cr)él 9ley GRY ?a-rtl’%ul’%lrt haoygh 4t for the

I's no pafticu Imtation for the nutation
t r eatutertti cgo trara tawnitt sos fappldscddl € pRMd cable to the
abo%%'o%n—tn‘le%'%q%ﬂédo'lq'pqrao-gz%dﬂﬂ:i'ﬂgcrnﬁb?ﬁqkﬁan, exaMPlénple is a
is a common nutationtreatnment such as irradiation
Wi t;zuoﬁmauimaatim e tRardy  SUFRTRS et iR TR rphth
ray drradiati off L ayQdnel- FaY arld etuerdn at
hi gﬁac}lgﬁpcgcggtaehr%yan%ga St \r(ljod Whera?/afl nm cr obe insh,az)'
ig

suspenteld st orarp fapprtopilatle b FRer Greatent &k
mt ac%‘?rg)é @added nd henihod Rhdietaimg dSoddcibad@sbended in
for a predeterm ned 10 period, appropriately dilute
and ameaETsrsd ate v g Ol%rédmfﬁlt“cﬁprgi%t ’brﬁ%sa%?ed
gl E"l:ltk@;ﬂeiﬁ,r adHét n@i@d’fﬁ:‘eesi@_finddhéﬂ@d afgen argredetermined
yl ating agents such as nitrogen stard,

et BATE AP RRAR R Yol N LR ;ﬁncinérz%q\{dlraotﬁ@ to an agar
B' t W{ﬂ&iﬁﬁimdnﬂw&ﬂmlmmmmﬁ 1Examples of

rompuraci | ; anti biotj.c uch as_mto ' s
i nhithe FLagssy aordeséalévat Scezg}% as%ecrhtsagg&é}p aCQ nitrogen
6- nemgat{caﬂp,urmerte’;ymeeﬂnm he wlist orpartod | avd ie-metery ' —nitro-N-
types ,of cancer.-causi ge -
4- ni’}lrtorqciﬁ ot G e N ox e@ ’anrgol‘El SScéjo Crr%?)ﬁ%%s sslj%%h aasS >
mandgaressa r axt Jor | atet dnicd gt sred Wehyase . ity £ dpe inhibitors
use i ' ' cel Ok -
SSIPLI DyRHE UM e nia e scn o
for REOTAETHOE DYCOHi A &£ YRRGIRH FIPFRE Pt hgroent such as

m crahe hayditho Bih&nhaheete pragiicéonpéynd®rsuch as manganese

02X ST oL ocash LISl g, Tubel o LLALE BLOAURL P

pr odicak bygowiti@tesl 1s pildyphiaeucet veponesr obe i s

anal yoed D (L OTHIEEL O IN0G LU o £0T R Bgt g o

cel Insetdfod Hey whieh re subtatee@dl ipl dreeedwning el crobe having

iﬁ{gﬁ{ggaﬁ%gﬁ§g:é£ﬁgg§tfﬁ&@§“¥%& dhsep151y@ERS10fs selected a
mutated lipid-producing microbe, it is preferred that
lipid which is produced by a mutated lipid-productive
microbe is analyzed by a high-performance liquid
chromatography or the like.

As shown in Example 1, when about 3,000 cells of the
strain subjected to mutation were selected as mentioned
above, three strains of mutants which produce
diacylglycerol-containing fat/oil where the ratio of
diacylglycerol to the total neutral lipid is more than
20% by weight and a polyunsaturated fatty acid is a
constituting fatty acid were obtained. That means one
strain in average of aimed mutant strain was obtained per
1,000 mutated strains. Accordingly, frequency of

preparation of the mutant strain of the present invention
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di acyl gl ycerol -containing fat/oil where the ratio of
di acyl gl ycerol to the total neutral lipidis nore
than 20% by wei ght and a pol yunsaturated fatty acid
is a constituting fatty acid wek® obtained. That
means one 35 strain in average of ained nutant strain

was pobt d. per O t

1o SR P IR ot g pinadcoesiaeli oy

presemmvemm&wmakmeMatlsnfamdh$gh@¢t1©@nam@eth%s@ubant strain
don1se|ect 6gbéahe§%qgﬁ%@'gﬁ ag@éfﬁiefcaggmllar to the

seI ?Y%% an

e nut an fain_  having t
abov@hnemtsbneﬂlcmwnamt@rastm@lkyn@tﬁpar©dth@ tharpeesent

e

i nvetitY y repeating
the:n@@h¢mmm$m¢¢¢mmédlmnEERmm%$e1106ftbﬁepp$%§@ht1nvent10n

|nvent|on n I

and subgenusf*£?§lerg}$ﬁéﬁﬁg g %Qﬁﬁgmﬁégg@é}ﬁ?gﬁoégd

whi csubgenadl ¥orbipredleehsatPosh (ReVAcHS ghyBéFsppe which is
wher g, 1.0 @5a§Pa&Q@écf§@yglls @rﬂgbgl§9?§ék&yLlﬁﬁere

fatty acid as aresult o
abover aehi dombe a€+Ai hStd %alﬂuF%P§%htFFé%9n£ﬁFtytH@ld and,

present, i pyent or §¢ haws; @éﬁpﬁéeﬂhé apbeeochenwhbabdi Strain to a
able to groduce fat/0|?

[ trlac g ceride
i Ot SELPRCY EFECER T | 9% RALREMYCLRBRSEPE AL PRge Prepared 2
f at tyyi @eb¥e (WRPERESS £blentoLprddﬁbenf3b/01l
05/ 091, 887) _and a m crobe which is able to roduc g . .
fat/ GrFigeyiatyForidet i BT Ghet BORA- Y is a main

p0|y&@ﬁéﬁﬂf@iﬁﬂgfﬂéiﬂyaﬁtﬂdl$Japﬁﬁé§eCBﬂSéhtuLamg Open No.

fatt d
05/ 093/ 85y 20 Theg 508 HAVETAPE " i Epat Ba° 1 EPoBEoduced

haV'Pgt?OEESkéiﬁ@églgpgcéaia@m ﬁﬂéféeahnma Biygh
concentration 468 Those mi ¢robes

o CrBLEUBEROREF FEAL 6 BEHUSCL RO e, Br BP LA SRS CaEYBADg fatty
Nbfté@i@|kaap@ﬂes@heatéhasealat0§EﬁSNareogﬂDEEcBea)to They
treatnment as, 25,10 e
|nvé%?Y%n2yF? ngg%gg bf et &L BPEp g?gl£ﬁ1cro §§g&ﬁncﬁ to
accusatiabe fattoel ihawi nfjgh begheahvahionf (WO 98/39468) .

d'acyhg' ceigbowber s, d H?HPo%eE'BQhSHbEn?CtQ gEn¥d

po yunsa urated fatty aci
consMorguenglﬂat@yd a@bgenus Mortierella and, when those

strains are subjected to the same mutating treatment as
in the present invention, it is possible to prepare
microbes which accumulate fat/oil having a high amount of
diacylglycerol where dihomo-y-linolenic acid or w9 type
polyunsaturated fatty acid as a main constituting fatty
acid.

The fat/oil of the present invention is a microbial
fat/oil which is prepared from an incubated product
obtained by incubation of a microbe which is able to
produce fat/oil where a polyunsaturated fatty acid is a
constituting fatty acid. Thus, as a result of incubation
of a microbe in an incubation tank, fat/oil containing a

high concentration of diacylglycerol in the cells is
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30 The fat/oil of the present invention is a
mcrobial fat/oil which is prepared from an

i ncubat ed product obtained by incubation of a

m crobe which is able to produéé fat/oil where a
pol yunsat ur at ed fatty acid is a constituting fatty

id. Th Lt of 5
T e s A

concent r @bi be mbrdlapgbgﬁycerot ig Bhéa@ébué C@ni@lnlng not
accunul ated_a en said. fat/o ac o
ESFFO%ﬁanqu Sorg ggt %% b&e?§r§§ﬁ§ 5%@ less than 35%

t he peci
conbgi petighnob £ Heasyﬂbémcgt%ﬂbyom@hghiaﬁﬂ01l and containing

STt B SRRV R R ) Ry ry 2ese e

t’he f and ntalnln not
| essst bgnw%%;by wéi ghpodyunsestgrasly fagsty |a@§§i f4earikhe total

Do apt P AR o eglaxgagawe alad {aLtprRagihe the ic

t ot Scitds i n ycerol . Accor %&
is eessemuaaltD01mn@@baﬁeaamﬁpépéﬁewﬂﬁﬁéh1@3 QEWQJPIOduce

produge % &at yﬁ%ﬁ G%&%ﬁXC%%%EE Wh%bﬁy%nsaturated fatty

poI yunsa ur at e acid is a constl ti ng tty h
aci dciw tis aeg:@mttléuttﬁ@g Fatitobécdsed Merité ruetgﬁ © the

pre&gEE%BEyu%e@'%%Q%e Whi G pHeF@uee 13t ol edsirobe wifich

type pol yunsaturated fatty acid where carbon
nunbersiuaes B8 dreastr @ngnd® fdeibie Fomss pooilrsélrs%‘%urated fatty

nor e,.;an W v re Ry unsaated hat byt ad Enoheible bonds

carbon nunbérs are 18 or nore and doubl e bonds are 2
Or BEke 3apt aorwd taype Pl yramElnratsat Yratsd akg gty acid

wher g GArOR QUINGES AT B 1@ JDER NG oubhi ROMIas are

as mai n constituting fatty acid for
di aczylogl yefteolan 2 Grivkith ggamb ortdet we tggefatty acid where

polyun turat d fatt | r
b5 SRR Rk W S e 5 or

themme aarseaymallrmolcemﬁldc-ltdlr(% fagty acid for

gngi ¢ acid), dihonmo-y-linolenic acid
%%%%%%%ﬂ§%%htrlen0|c acid), arachidonic acid 25
(5 8, 11, Wi-tdi cesmmt raerdic @kitpe Ralywsagirated fatty
doc S%ﬁﬁ}%ﬁ%%p' A i dd & 8 rang RANS e and double bonds

ocosapentaenoi c acid); with regard to
theaw% type nmpaleursamrlaed Heraof @i ynhéne leadsoqcid

Eg?gers af%€g§4a§94££6%ﬁgytdoque Qﬂﬂg%mgwel%n%ﬁenlc acid
(8,11,14-eicosatrienoic acid), arachidonic acid
(5,8,11,14-eicosatetraenoic acid), 7,10,13,16~
docosatetraenoic acid (22:4 wé6) and DPA w6 (4,7,10,13,16-

docosapentaenoic acid); with regard to the ®9 type
polyunsaturated fatty acid where carbon numbers are 18 or
more and double bonds are 2 or more, examples thereof are
6, 9-octadecadienoic acid, 8,11-eicosadienoic acid and

mead acid (5,8,1l-eicosatrienoic acid); and, with regard

to the 03 type polyunsaturated fatty acid where carbon

numbers are 18 or more and double bonds are 3 or more,

examples thereof are a-linolenic acid (9,12,15-

octadecatrienoic acid), 6,9,12,15-octadecatetraenoic acid
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30 6, 9-oct adecadi enoic acid, 8,11-eicosadienoic acid
and nead acid (5,8,11-eicosatrienoic acid); and,
with regard to the w3 type polyunsaturated fatty
aci d where carbon nunbers are 1 or nore and double
bonds are 3 or nore, exanples thereof are

I I 35 t
6 o U3 T8 Crbadbchh el bl e eI £ 18518024 03)
8, 11&9"19 357 £i1c0SP el 7-aend Saprsith did 23)d) , ¥ (63
8, 11, 17- elcosapentaen0|c acjid), {%?A co DHA

(7,107 ,113) ,1163 16, JEERGRTAREHAL UG HE
(4, 7 1{’(?‘11163 1% dososahexaanaiandicd Beid) I n order to

|ncu ate e strain used in thgﬁfresent i nventio

spores orlmasdsn o SHFPRLT dif 7% Yt e [ ure present

i qui (b enal edshyrés %19\/111 idcabada o @ttr&:ﬁhl sr a seed
recovered fromthe seed ure is inocul at ed

|1 QUi e LGN GoRRRASh i N HOUNACT oHeC P Thgn of cells

| qui &k Fedi tham ash@ sesdodulsmre el s alyooflgoedpnbya liquid
used ones such algglucose fruct.ose xyI 058 +

sacdmto¥e, Lot Mt AT Ohbl asl ek he liquid
gl yf}ﬁéc@iumﬂﬁa{mlé chaﬂﬂdn S@Eﬁdﬂ@,rlémyedoﬁtacmmhonby heed ones

used al t houg
o T e U S e

sucksdmubuéﬁstﬂmbhu1m@bagam$c gl yeoneh, Bowpieosughd
as sodi um ni Lt Phe -
arlaB$§ st gﬁgﬁusegqﬁe rale Qf@ho@@ﬂv N are non

sul f31%° sides a nat ural
ni LrbigerE sbiree SHoH:aseget o, 2 yeHSTORKR: SERICfal £ oxganic

eXtrﬁE%r {%fé@céucﬂa§§nﬁﬂ@aa§h@ aﬁoiﬂoﬁggﬁﬂc nitrogen
l'i quor, ean protein, defatted so¥bean a

cottwléfé%ds%@keas W@hume@hma’f%r 2T bﬁ%nnégﬁ?ES and

pr eg@:ﬁﬁ&n%ﬁr?r@uﬁgab@a@%e speTifi6 exanpéasbehedesf aanetural

soybean efatte soybean, soybean fl ak

soy bR QI eF AT BBaRCRuPd P%%E%%?’s%e%ggneﬁgkgcg malt

SOyb@ﬂ@r@@Mﬂaﬁe@ﬂdexﬂﬁapartCamémimg aalgrochn steep liguor,

pr ep ?@D SUb eCtI ngekggtegeg%ﬁg ?‘Qeégttcenaseed cake.
era P

heat¥ ura 1oh or  “rore r oduct
pr epar ed Witlsubgeetrdngot aend*efgg%dsogéyeeaﬁepérad from

heat gé% atﬁﬁ@él?&caQQHﬁngstthggbffQEEO§©9bEMn, defatted

r enovi anol - sol ubl'e conponents 30 therefrom
may $evhear, epeveeasof pledr POLRLPySEYORAN Protein, bean-

curd refuse, soybean milk and soybean powder and,
particularly, a product prepared by subjecting the
defatted soybean to a heating denaturation or, more
preferably, a product prepared by subjecting the defatted
soybean to a heating treatment at about 70 to 90°C
followed by removing of ethanol-soluble components
therefrom may be used either solely or jointly or in
combination with the aforementioned nitrogen source.
Moreover, if necessary, in addition to phosphate ion,
potassium ion, sodium ion, magnesium ion and calcium ion,
it is also possible to use metal ion such as iron,

copper, zinc, manganese, nickel and cobalt, vitamin and

the like as minor nutrients.
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conbination with the aforenentioned nitrogen source.
Moreover, if necessary, in addition to phosphate ion,
pota33|un1|on sodi um ion, nagnesiumion and cal ci um
ion, it is also possible to asé/metal ion such as

iron, 35 copper, zinc, manganese, nlckel and cobal t,

vitam n d_the lik r st T :
ﬁh qisc £ tHdE &
is no pa ar- no% i"0 Lﬁh unm component e

as S:tmipcmerftarasa$ucth o) vﬁatmlans atcdrﬂ:efrﬂt’fﬂam oh Cogercration

does .no turb f b
Pr é’mlé: I S no)ctshcﬁlsuéﬁ% Q&%sf#}& fa)ub@r%ehemlt(?aliﬂ%lle 5
adler:@catmeriltlyof :tﬂqexs:a:ﬂamlsfomwokﬁ Tthat 4gus pyotal

gar%dét%g a?r{a)gjnq{aﬁ Yohe drrionodya Mel oy @nd wa«io/ by

amount of the nltrogen source is
to 1E%dht b gmeﬁﬁral‘-p]r)effelréikﬂ 5% o weghy Wﬁgmat the

Mor e . ref. el Al 3’1(% i J\ﬁhﬂ nepibatd o 4 o gt ré&ﬁr@é’tléfmﬁeﬁo 15% by

such a con at the initial addi anount of

t he wedrdion owomrrsf ¢zl 0 Ho%Dyl feilghtVaHe t he More

I ni Bd eax% NG amuNtycHadith Nid ragen SOUsEe hsdsr touch a
8% by wei ght "and that, during the incubation, _the
t r%@rbon

car m@d@r% Rt tHeE nittolgen 2 g;ea%qnun‘gt?ﬁ
preferably.; onl ye @ %rwméﬂ}}f&%d& e/ isiatldedadding amount
thereto foll owed by |ncubatjng% nBal or.der tolllgcre St?ht

t he §f AIhe JH HIRICH St LT at P &t tyY ATt B @

pr e sigg fite tlh@cukpé)&:ycbm,satthﬂ’ atexbdratsguace dandtthe nitrogen
p033|ble to us exa e ro 0 S

ex B B GHEHb AT B Ty e o Sch Sargpd; gouzes
aci chx/ild ru:dcmct ﬁmnlem ﬁobhiwedtbneremu}@atimty

act 4 estefy sl s nyérgac‘g@rth@l)}’f@ﬂ@l offahdLy acid

ester or sor an acid ester; or fat/oil _such
as qiolbelrmatummafﬁfbw 2¢iheste® FPFeCpsPHnERBEJthe

Cher a5 rﬂédeﬁ@@b{ 50l viorid mooosbbnat tonu2b, for

t he di ng anpunt t he substratetothe med td
is qramleo al %?“%?%%r%‘b% ag kexadegene| oL %C adecane;
al soraopsddi® et sschl@isubsid abe 1snosellcascad or a salt

sole carbo rce. Although t cupa
D oL EEy A et S AbALLAg) ester, glycerol
polyﬂyﬁﬁyLHéﬂdxbétmtyoEC$drbEtamsfatty acid ester, or fat/oil

such as olive oil, soybean oil, rapeseed oil, cottonseed
0il or coconut oil either solely or in combination
thereof. Adding amount of the substrate to the medium is
0.001 to 10% or, preferably, 0.5 to 10%. It is also
possible that such a substrate is used as a sole carbon
source.

Although the incubating temperature for the microbe
which produces a polyunsaturated fatty acid varies
depending upon the type of the microbe used, it is 5 to
40°C or, preferably, 20 to 30°C or it is also possible

that incubation is conducted at 20 to 30°C to proliferate
the cells and, after that, the incubation is continued at
5 to 20°C whereupon the polyunsaturated fatty acid is

produced. Even by temperature control, as such, it is



10

15

20

25

30

35

dependi ng upon the type of the mcrobe used, it is 5
to 40C or, preferably, 20 to 30Cor it is also
possi ble that incubation is conducted at 20 to 30C
to proliferate the cells and,” at¥ef that, the
i ncubation is continued at 35 5 to 20C whereupon the

po'M&Pf?ug§@§§9b1@t{¥ P&ige'§hepfggyéegf EN@”pQqunsaturated

terrper re control as SUCh it is
possfatiey tacidi be the r%&?btb$gtﬁétbbl?EhgéturéPea seed

fattyu?GﬁPe'n% BEpsesih tingef atbYaEbASwitR 3tseedng, shake

cul ture, 1ncubation under aeration with stirrin g
shakeulewte ureols@l Faleare up® bidPiguralEureurRAgRdRRING

be'rﬁhf?ﬁ%&OMGds£Qn§t§Pg ab8acendycyggdivhi 18, ai Ra@dn culture,

mai n culture I ncubation under aeration wth
sti rineigbaiconandesdaera htebati by peIroENgsigsGanfycted.

2 tQh§9g§§U§mgpﬁ§f§6§biy @suépl?OZd@MS3@ﬂdayﬁprpreferably 5

refer 5"to 15 days. For exa
i ack® gmccém apdd- rﬁ%%um@%r?&ﬁ Sotet 15 AedAd

4,000 L 0@029éy§ﬂ§1e§Xér@&écynglﬁ&éﬁélghygeppkod@pthve KY-1
6.0) are ncubat o er at

|
o CherE iR eS ahaDalioh it 631 B R BEE FRREFER BF of olycerol

aera(pwng @ndaséiplacgdfon & daykLubhdenbéhercdodi keoation
wher grature s 28C, aerafin . . .
and Wh%%r s htResaf %%b%%%Q?%c%éa?%gg§§g£iﬂ%ﬁl%hv&g@atlon
kg/ cad shenrisgeforizadaps waserobdecteddafien where
conmpl etion of incu g% n and wet cells were

c

r ecOVIFRET AEFRE U5S ORI nubUs tr Y i Ui He® ahd” V" ne tnner
dri eshr&isbitige aclr ke imtubatbe wastel.Bokyéan’ r eduéred 5

W % t d | 2 t
|nve%f%ghfféagyocgrogla?gd; ﬁfg?%é§ﬁgrggg£E§E?%§88@
whi cin¢sbablient angr veuceedlsfuerei recavacgtighgéagor)
Con§¢ &Plﬁu@&%y892§ﬁ @é@ﬂlﬁétgﬁd é?hgd'ﬁséng a drier until

rtuting I's Incubated and is "prepared
fr onthd1eva Hebaen eptoa%t:haﬁd5|wg bEggesteogry cells.

CharaCterTﬁé|fat?olhaéf|ﬂﬁéb?ké@@ntslﬁﬁéﬁdibﬁdlﬂsbnﬂlcroblal

oD ool 08 vEosel, e SupRI RTOUnL oL 1o progure o

|ncrgﬁ@ﬁdllTh@i&tpl@lyceﬂcmbatnnghmeulanpoﬂyunbatupgted fatty

CoNdLLL g0} 808 LD L SHLERRLRRTOH BUELELERL 20 <o

onesprepared from the incubated product and its biggest
characteristic is that incubation is conducted using an
incubating vessel whereupon amount of diacylglycerol in
fat/oil contained in the cells is increased. Therefore,
incubating medium, incubating condition and method for
extraction and purification of fat/oil are not limited to
the aforementioned ones.

Recovery of cells and extraction of fat/oil

With regard to a process for the production of
fat/oil from a microbe in which fat/oil where a
polyunsaturated fatty acid containing high amount of
diacylglycerol is a constituting fatty acid is
accumulated in the cells, incubated cells are prepared by

a commonly used solid-liquid separating means such as
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Recovery of cells and extraction of fat/oil Wth

regard to a process for the production of fat/oi

froma mcrobe in which fat/oil where a

pol yunsaturated fatty acid comtal®ing high anmount of

35 diacylglycerol is a constituting fatty acid is

accunul at e |n t he | I

o g Ei b SSeUBRERT St it Lo HoP ur SPEERL o Bnd/ o
neanslsmmﬁmfmn fd4s tnatouhtusedlngniataﬁher Completlon of the
centrif sepagajlon.a / [ of~the
A T R e A e e e

it isudt a:ﬁtsstelsub}eatlﬂg,toolacelﬁ‘éa@‘msﬂtl osyefigdsfication.
sterjliz c r 0 a catbQPatdoh a

orde# togéégn% %ﬁ g%lg%é QOP{ Eiggigt?og i
coagu@a@ml@mtaQIIatéllhgran@ ﬁn@ EQYabgedddgdméﬁlwell
Exangxgﬁ tgf gﬁég 51§Q£CF ﬁg uﬁédu§é@ are aluminum
al umi hun IunICh or | g gi nate_ and
ch|t©hbmrl@ﬁd @@lccnm E&éﬁpI@g,oﬁlgheaFEI@éﬁ.ﬁglapaan, and so

whi cl, ma EQ&mﬁf@Q gEec i@ 9&@%9F§ﬁgoﬂ§de@ﬁﬁbh ﬁb be used are
Preferably, e I ncubated cells are washed

mate@la@©@aﬁ¢@@$a@éatandeaﬁredPrEF9FﬁBlMath% incubated cells

condyet ef; B i r weEB- Qéiéﬁﬂ d@éint@@YBBQd gnyi agivdt h
a fluidized bed, etc

g g gctlon gﬁth an

organi c sBFVeRg BRYcBRpFeRER Eeﬂa§ re82fsdGY4R9s 211"
nean§r§9ﬁgth@r?iﬁgaﬁathoa QluﬁﬁudédobbdtreﬂtdryAlthough
cells, it Is to _extract .using
soIv%ﬁ?r?ﬁtbpﬁlY?géeﬁns?Fggﬁ%CV@?%vFegaP mﬁ% 858ion nay be
or gans€d sglaeméanstﬁanothehpxaperangbhanﬁlcredhanéﬂ from dry

chi orofpLm 5 dIghIaggJ?ggLQang BEELOLeUILehheh, orgenic

acet ofie, I's al so poss
condﬂ@lvemtaineananéroggﬂraér?éﬁ usWh@hnﬁﬁﬁaﬁéltathe organic

pet r ol evm, or é@hHﬁSla nkhege; | a¥ehahype §Qh¥ﬁ8l, chloroform,
conpri si ng chlorof orm nethanol and water.

t hos®1ghl 0BANEthaRen ReRYALEPRoBERSE 0l FERLOTSE §gEh may be
as hgxape istusedafieb pbgsexuéacblebndacneahrauternate

I d h di I I I d.t
e’ BXEFAEE LA W Eh VAL BHCARPEy Wt REOE BT agE g 1o 2

polathréepldysnchype pbmsphblcpmprlihegreswbtpﬁgrm, methanol
extrac%ed fat/oil is able to give pure fat/oi

wi t hdl causing a
Bmong those solvents, when a hydrophobic solvent

such as hexane is used for the extraction, a neutral
lipid such as diacylglycerol and triacylglycerol can be
extracted with high purity without extracting a polar
lipid such as phospholipid. The resulting extracted
fat/oil is able to give pure fat/oil without causing a
big load on the purification steps, such as a degumming
step for removal of phospholipid or the like and a
deacidifying step for removal of free fatty acid or the
like.

When a hydrophilic solvent such as ethanol is
further used, although a polar lipid such as phospholipid
is extracted, diacylglycerol is able to be extracted more

selectively whereupon it 1s possible to extract a
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30 big load on the purification steps, such as a
degumm ng step for renoval of phospholipid or the
like and a deacidifying step for renoval of free
fatty acid or the |ike. Wen a4fdrophilic sol vent
such as ethanol is 35 further used, although a pol ar

li pi g agq%&&f%ﬁmqs%oé/ﬁp id S R &bncentration than a

di acyl I'S e to be extracted nore .

sel etitd axel g/ whearaslu pon den t Batpiows i b che nsalipet fapferil

di acyl.ql.ycerol_f il a fy etk &t | Ohdhdn 4 d
a |Xalggyt1 13@01& oth’féc oénécleln$'r atﬂl%o% %a%g ‘neut r al , 1S e
fat/ad la sxdwtntng ith theoessikle for rREemPre, 2 with/ o1l

ethanal, i %&ffgﬁta?@sssoéﬁ’a%tw% Tof ARASPI Pl $cd L1 and not

prepare a containing not |ess than 70% of |
di acydxg el 3ndhdiriaeykotyeer@bonfa neutral lipid.

triacyl glyearolpd n-& AW r@fdd Phk ra WESh LIELK eStKiMEo1 s
after extraction wth ethanol is further extracted
Wi t H Ui, e Xt 3R Q| Wikt drexaimic et 3R Y vt ¥x8 521 ng

N the &ald sat sorbler doube 40 enbassErt Touss1é ted soe
|

possible to prepare a fat/oil ,coéagr(gln]g

not nor 1
t harP TR di A Y ylerb? BORS SRTTRATE GO0t Bt/ o1
tri ac Ol MeBE@Indth merd rahat i po4. oMbdiwely I@rycerol and not
extraction of crude_oil.is o#élirn’%ed to fhe, 1.0:4
aboveeHent hometl ore it 2 GhYT hEETEC by T QAT &t/ b+
15 in m quethed et lextisaetfoni efttyudxtonttes net limited to
able to he used. For exa , S rerit i cal : :
ext ?‘Jb‘? iég?]oYr%Trﬁeo%Flo%?%.an%§ }%lgt uésjlg)g Igésélg% € fvé}éjf?}\l/efat/ml
meanisn mherebh el celiie b | ethihchenpleperetodyed ehdpvalple to be

of a..Proagie &%ﬁ{% aéadsgpéy@f{@{ééiC@mw{gon method,

conmponent under e condition such as in vacuo
fromtah exay et Wweehes saexefERERUVAI®PPRPe organic

sol vent ofnhd hgisaperehddisal cidhubd prépereatbyetymoval of an
it is possible to condyct an extracti

fnr; {[Jsi ng wet d
i crotaticePPLVenkt2Rd df SRR Chbbie® hehtf fbhegomponent under
met hads. cdidihodn caseh as Sohveatuvhicdm25nisxtisct blleich is

or | FHGET Lo ot O o R XOb et e Ve o A gy foricical

aboviEl aindl. weh ke amalf bve by heit soé veassilgle usedcomiher an

procedures, aLe (He,§a5B: a3i 8PO¥8a1 cells instead of the
above-mentioned methods. In that case, a solvent which
is miscible with water such as methanol, ethanol,
acetone, etc. or a water-miscible mixed solvent
comprising the above and water and/or other solvent is
used. Other procedures are the same as above.

The crude oil prepared by the present invention
where a polyunsaturated fatty acid in which
diacylglycerol amount is increased is a constituting
fatty acid is able to be directly used by compounding
with feeds for animals. However, when adaptability
thereof to food is taken into consideration, it is
desirable to use after subjecting to a common purifying
step for fat/oil. With regard to the purifying step for

a fat/oil, commonly used ones such as degumming,
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The crude oil prepared by the present invention 30
where a pol yunsaturated fatty acid in which

di acyl gl ycerol anount is increased is a constituting
fatty acid is able to be directldt used by conpounding
with feeds for animals. However, when adaptability

t her gof .t Qg is j | ation, died Lt h
desi&raeaa[ﬁleo(atl";c}pl 8&# aq%cgdﬁgu ijegg't %%l%a%o%n?ﬁeéﬁné& Wit
pur idojiumg, stekedwar aiysilllagion raghriiniering may be used.
puri fyi ngrdhsénepafﬁcgle@\ifﬁ” i dp 1 COY Y5 Used PNgSder an

such as degumm ng, - Z1

2 eacl di fyi ng, deodori zing,
dec ol prriagimigy t & reenarriton teh h:eghﬁ}srrrp,unﬁﬂc@cqmérglycerol-

di Stéér}tagllnglr}ugfl"tﬁf% L G TR &8 psehot Wh &vailable up
nol ecular di'stifllation is used under an_appropriate

condid irom s hlgke yt plre RHERAA yJel’.érQNdJBSW%Iﬂ nfaly/ 01l
Purefb){aaé{i%ljb. Wi Ghe Dase ot gt av ght il e diby t9ud®Ve manner
is able to be prepared in a distilled fat/oil,

f r adthagn. favbf @bl erOn B2 ¥t Did IHFEpFAF B Sticha of
MANNRES; o 41ad1 f@d /01 lagont @ i ng & heplr Loncantwaih Oflexane is
of triacylglycerol as a result 18{ ex r%onc.\/\/lth h
hexdir ite 7 05YRIF e HePd stfbj 2 AMRPFHLAT bt Tt Htion whereupon
di stddd @i pny skes Buponrentvey | g4 ysed i Blawnivedalase to be

a distillate is able to, be repared as. a fat/.oil .
ContER TR 11515 o8A 40 iU HHGHS 40 1ot Tesiot ngh == hioh
90%anchati acyd gl yieet o9 0pfaras diowewbyywpteraref tamnlow as not
5% V\é’@nafat/oil contai ning a high

15 TQﬁ?
cond¥it§ at1gh of diacyl glycerol is further subj ect ed ,
to vari ouBhusxtwizet i agf &b plr¢ oy agn g hodsigh tcpmcentration
possibl e ' et NsWH &dked to various
di acéyfg(fly%%%ﬁgﬁ%g@% ?}%g%g%%l;r%ma% in an urity
depesnhi TRE O G h@n@imﬁlfW%s%e.t%%sofﬂ%hbsf%‘{? ple’to
Wt h rgaard 4 ordbeoupeiwfuhhen falddylglycerol and
(di acyl'glycerol and triacylglycerol), there are {med
unl it 1 bt HPti #est n%“%/h%ll‘“r Y ABTREIGIHE QRelre aime

as asgmterial 25 for and an additive to foods,

drinks, ima(l3 f eeds ,g}eotilfood, cosnetics and drugs.

Parti cul 3&%—-@%—%\3—% n foods, utilizing the

fact thatiitiacyéghydetoltihasuse gherthe fat/oil
(diacylglycerol and triacylglycerol), there are unlimited
possibilities and that is able to be used as a material
for and an additive to foods, drinks, animal feeds, pet
food, cosmetics and drugs. Particularly, utilization in
foods, utilizing the fact that diacylglycerol has higher
hydrophilicity than triacylglycerol, is greatly widened.

For example, with regard to a food composition,

besides common foods, there are listed functional foods,
nutritious supplements, processed milk for premature
babies, processed milk for matured babies, processed milk
for babies, foods for babies, foods for pregnant women
and nursing mothers and foods for aged people. Examples
of the fat/oil-containing foods are natural food
containing the inherent fat/oil such as meat, fish or

nuts; food such as soup where fat/oil is added upon
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hydrophilicity than triacylglycerol, is greatly
w dened. For exanple, with regard to a food
conposition, 30 besides comon foods, there are
listed functional foods, nutritd%ous suppl ements,
processed mlk for premature babies, processed mlk
for maiured. bables.,df ocessathutilik wildre Dabl #5311 00d5sed as o
for ©ADIES’ foods Tor pregnant wonmen and nursing
not Heest amed fwodst Fofonhetbpdopldr Fxanpllear 3ppPcepeed food
fat/gjly containi. U &l 2§08l SO 3EBEBSsing s
the ?%%}éraeynt@#%%negi‘%ﬁé;%%h%g/gngat, fish or. nuté-sl; SHRo
f oocasdicfoad swip avherard dpietuit svheirdi aponi bols sprayed or
cook] ng; 4 j oyghpHE cales &y fat{oisi g1 458dossible
as a’ le:é%(? d@ﬂ?ﬂﬁ@?ﬁo#?héloo% sucrﬁg as buttser; Possi
pr oces sadd f oo gsienl ber ebokeed mhiks Enent ¢ @i F093, agbiegk farm
DO BI&C P L d@éﬁdf&f’ddlsy&}b Wi Aar o bl seat t cyhes en

'S yy or

fat/ol S _spraye 5 applied upon finish of ,
procezei eyl - | t1§ gnay sl pose bie 2 itk et @ functional food

agriguhtyralyg ooy, fesreskefpf 0 rstosked afdimf 906h as
fishery food or drink which does nof contain

fat/onferal matrigRl HROVACH fHFGIea FLACFongfroral

foodh ; gt A &isGedditon f OEmeXarph eandrogessedad oven acceptable.

such as 10 enteral nutrient, powder, granule, troche,

peroral |iquid, suspension, emrulsion and syrup nay

be acgcepppbse. Exanples The present invention wll

now be nore specificall 1 r Y. e

the fol | owh %&%%%?e%na??%gﬁghwfﬁ% ﬁ%fggghT$?¥ Qﬁelelcally

i nvent 1ost st @dtby i way edf t bhe hbekl Gxbmp| Bxampkespp bthough the

L RUearal onyole fuhant SbealinMed! fbNendSe dekEiipes.

inoculateéd in a brg slant bottle contalnlng 300

of a Czapekamphgal : nBHEPAYDion, NANMRtandospraap

K2HPOA, QMQ53%ﬁ@§£nlgfgowa9-95&&&I§te@-9ﬁgé big slant bottle
0

FeSO4. 7H20, . 3% sucr ose and 2@6a%€¥%r F%gé&%gs&%fﬁgrz% NaNOs,

i ncubRBERLPHRI 23GRRE Oht a08ERP
t he ¢ ntybRHr), B0osk ofSoasepia,c OneltSeyr KAl whi .ohl g viteSO, . 7H20,

O 002, oLy VRS0 80458 fed phos. Aded, LB LY or 2 weers

f oura gapges .+ SUrrans@pesal | EwAS tHepaahashtiece 50 ml of

ﬁ?ﬁuéggpgiét&g%grmgg %ggéﬁlL%gegrgﬁsSOPqueéng86o&a%Oadded
was added to the big slant bottle, well shaken and
filtered through four gauzes. Such an operation was
repeated twice and the filtrate was centrifuged at 8,000
x g for 10 minutes.

The spores prepared as such were suspended in a Tris
maleate buffer (50 mM Tris, 50 mM maleate; pH 7.5) to
produce 1 X 10® spores/ml. After that, a mutation
treatment was carried out using NTG.

The spore suspension treated with NTG was diluted to
several concentration stages and applied to a GY agar
medium (1% glucose, 0.5% yeast extract, 0.005% Triton X-

100 and 1.5% agar; pH 6.0). Incubation was conducted at

28°C and, as from a product where colonies appeared, it
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The spores prepared as such were suspended in a Tris
mal eate buffer (50 MM Tris, 50 nM nmaleate; pH 7.5) to
30 produce 1 x 106 spores/rrt After that, a nutation
treatnent was carried out using2RTG The spore
suspension treated with NTGwas diluted to several

concentrati,on.sta nd_a I|e agar. ' :
(19°§Pu&688°Mg Y54 /09-32‘33 4 xltggact Qeg 8%@/0 Tri t%grt]:e?%o%ﬂatlon
100 o@ng ol o2%eagar; 0pld &€o0l. chinatbagrPon iasubendunt eds

at 28C and, as froma product where col onies
appeandactied 23 1288 fanddnfgypi cked up on a new

plate. Alder ti f 'k%'% eh @n% A akeLMAtsuch
pLare e o ane o o o o, 016 (il ot v

The
nut ambJsiotaich tI9 @kéﬁlall‘ﬁ tce‘ltth‘éeplfﬁtre 7a§aé’l§cﬁr\/v§s te§t tube
subg%%t%g QQ% ?ngf%%kﬁ 1% fgrm% g§y%F g¢%P5§§H1dlum 2%

tub con |ng

nedlgumo(o%% agldu d6s g earsd b%ty@a:s;b oxt Gadt ;- pIII:l@l@) in the

Li piid in.t.he I I [

‘o tRE glpgmceﬁﬁ% b% %&I%%t@%ﬁ %é% %@%dgﬁgg?ﬁgzﬂgllow1ng
of Btleg&uelﬂy&rwmeehb@ pI S i mbguiprt gr ofwdine g?rEbUrﬁJI were

1WAy 2 s ofo A%y a%%ﬁﬂ“%r%%h@tU%Wn0%1%§ﬂzaﬁﬁ.of 1%

tra erreéto a screwed test. tube. Then 4 ml of
sol \aeme0A15( Gad1ipmoql XCL apd )t riaas fegd@sd ther e‘?t%fewed test

the (Rt Ur @neas sSwhj et ed 4 vanftoat(cpal; /MsbHI T 2ng, v/v) was
SO that the two | ayers were wel |

centardldte@gé@efr@rt%e@é&ealm%ﬁ%eeyaénc?u&gqt&ié%%@tat1°nal
I ayertlmslgc@d echtaed thEhe wee Slalyteirag weEl 3rdldy eri xed and

Separate S was_ concentr ted t o, dryn [
a c&ROG dsépgp ved:ra g}l&u ss(adxq q:h% i o%relics 61—9::13 layer
sol vent o%l\ﬂﬂﬁ:taﬁﬂed Trtdtareesttdtarm; € 1ni Xepee ﬁﬁ@arated as

stored at@f’a-zq‘é% nc?e%ﬁb t%bet-@-% eglsatueﬂg,@rt Qjeﬁgtr%al

coated wth silica gel
use@valpl@ralte{xdr eidoypind étltenylacdt itheasiod verd: 30: Mas added

T RO ars (RO M SR (g 0
monoacy| qll.yq:e{é)IT]_ﬁVG)a zﬂdatfer e@fatgns13ciz o FFAOR5% 0.25 mm;

were nmai nIy anal zed ter the devel o a 5%

(W Yercddhaeat ﬁlﬁo‘ﬁ‘rﬁfﬁ%’gem Xglgy/ diethyl

was c¢eayeetetfid |a@m (0750 fﬁ&tl I,ng/at) W20QCusedletect developing

thes%%%%%t?%o %at triacylglycerol (TG), diacylglycerol
(DG), monoacylglycerol (MG) and free fatty acid (FFA)
were mainly analyzed. After the developing, a 5% (w/v)
ethanolic solution of phosphomolybdenic acid was sprayed
followed by heating at 120°C to detect the spots of each
of the lipids and the spots where the mode was different
from a parent strain were searched.

As a result, a strain where, in the first screening
in the TLC, the spot of triacylglycerol (TG) was lighter
or the spots of diacylglycerol (DG) and free fatty acid
(FFA) were darker than spots of other lipid components
was confirmed and the strain was subjected to an HPLC
analysis using an evaporation light scattering analysis

system, it has been clarified that contained amounts of
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of the lipids and the spots where the node was
different froma parent strain were searched. 30 As
aresult, a strain where, in the first screening in
the TLC, the spot of triacylgly@érol (TG was |ighter
or the spots of diacylglycerol (DG and free fatty
aC|d (FEA). wer e darker tha
gl {eita &)rﬁr} nsetc? dﬁ&h S%maﬁm l'gic_ﬂ% bs a result
subjﬁt@ﬁnﬂamﬁ%ﬁm&meﬂWCEamm s ewtapdr at$ on parent
l'ight scattering analysis system it has been
cl ari¥§%d t hat contained anounts of - 24 .
di acyl gl ymerolrend tstef mhmmgmmumi@m% @olonies,

resul.t of co arlson Wi tht and C

is apgedt Ctag%r AR apﬁlelgeﬁ g’P a#[w il ng of ém%oﬁ%

3 O(Htm)imm eis) wrsmmneree meatem of rdiary(ghyeeFal nin the
%y{ g ﬁ%éi téﬁ%{g WgEéﬁbﬂggﬁﬂéﬁ'o @&ntents of

dlac cero 0

pid was enhanced

obt ai:rmylcmmmb o tm@%@ww@m ofeT Thbec2t® and 22%
straﬂgﬁp%w % 28% and 22% respectively. 10

Table ycerol Triacyl glycero
Monoacyl gl ycerol _Qthers  #1 BT%éiZal_N D. 5% #2 28%

686 N. "b:,,aqc/ﬂc_frlilfér@l/ PNy 1970, cblr Yl M&to ey e§l ferol | Others
EX‘E He—2.—CghgarTson o IVUL%IBB StrarmPrepargdpl n 59
Ex afpgHe—1 ‘vvn t+he—Patre %IEII Anmong—thetige

mu 21‘ str 28 °( #1 sti a:l;}’ Q:J@ féﬁt aif 15—and ]11%35 gi
st P§13 \ \NhPr 221‘5hp ratilo of H §r/°y! gl y rr\ Was °
enhdhded; ®ole 94tee¥@fn (KY-1 strain) where the

amount 0fEx£ﬁ§@@|QlYG§ﬁ§érM@§nt@E M giest Sasin Prepared in
i nocul at ed 1O a, medi um _cont ai N 1% of yeast

ext rieamiahg h whthathg Bar %@%—eg——%}—acose i ncubation

was inltIZ&h@dguﬂlderthheecmm'damtosrtna’uﬁ@ &#l strain, #2 strain

ee PSS Ba 2D a ot #RO £§g%ép9ftg{rgsgmpse%l was

onduc
Ampuatisantedr | tloyl §lyseraln (KEcyl gtyetnbl waARgestBpopmount of

per &§£c§f&i§c@{59rw§QnP£§th?&h@gttﬁﬁs'Qﬁ@@@lb@@d to a medium
containing 1% of yeast extract and 0, 2, 3, 4 or 6% of
glucose, incubation was initiated under the condition of

a reciprocating shaking of 300 rpm and temperature of

28°C, and incubation was conducted for 7 days.

Amounts of triacylglycerol, diacylglycerol and -
sterol per wet cells after completion of the incubation
were analyzed by a method of Example 1 and the result
thereof is shown in Table 2. No monoacylglycerol was
detected. 1In the incubation where glucose was 2%,
diacylglycerol in the cells was as highest as 15.36 mg/qg
and the ratio of diacylglycerol in the neutral lipid was

also as high as 34.5%.
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were anal yzed by a nethod of Exanple 1 and the result

25 t her eof
was det ect ed.
di acyl gl ycer ol

i s shown in Table 2. No npnoacyl gl ycero
I'n the incubation where glucose was 2%
in the cells was2as-hi ghest as 15. 36

nmy/g and the ratio of diacylglycerol in the neutral

lipid was also as high as 3 % -.,25 - Table 2

A ucose Wt Cell Weight Triac rol _Sterol

15 dds a0yi<dl Y6 ET WeighoNanidaml/grycexdlt ir stemgl g wet2-Diacylglycerol
(reHr@nWelt (gVBg cuetumeel||l s) (mdA4) wet qui f)(mgéd vk celmghg wet cells)
0 Lsed 1./09 216&uiH) 2 7.7 11c@0ld)7. 35 15.8381s3 111.8

T.33 0.4 5.40.14 12. 6 8.2110089 2.14 &-.$3.8 111.67 0

0. 1% 1. 15 As ajconparatli ve eXaffle, the 353 strain 15.36
Was 3 | ncubat ed1by the sane net.38d as in thé4Exapple  5-41

and 4 anal ysi s 1.@as conducted. 8The result %39 in__2.14
rablg 3.| 5 Taes3 d udose VEL.6Cel | Wi ghft-15 1.15

rracyl gipscer @onﬁi&ﬁfafﬂlvh Z’s-xaﬁm”ka”) (tﬂm’ MS-culgturasin was

}lléGC%l%aple and

12, %rﬂa&ﬁs’ié)mﬁ& O;cﬁﬂiucs:e’kﬁ 5 The: z@sjulsg iz shaw 3in Table 3.

(no/ g
cel |

8.17 1.25 0 6 13.9 28.33 0.18_{

A Pty AL ALY 35 19

1eE¥anple 3 KY-1

strain which is a diacylglycetol d-_productive
nfi @raloe eVias:ti nethlvmledtt&maﬁylmcﬁéahm?tl%"l east 1,2-
exteach gndn@dlgicuébses |pH 67049 picaced |i 9 gl‘g%/f- i Di?fylglycer"l
Brl etdievear fl ésﬁu#ﬁd started q‘erllﬁ)"lcubatl n%e ¥eer t?«}% wet cells)
CondiQi 0 wher 92Q$'|Flkl ng was 3!’201 m-and—temderattre 0

s 28Cland the- 2ncuba tlion Wlx%-e—a ndueted -0 41 6—6f 0.59
g days  The cell®Safter |conplebizh—of—the—rubati-on—
V\brPZJQII IP{"fﬂdlq‘l}% e Surgnh Iillvcf wed Nht"zlsth__ 0
clel 1 6 aftler 13 .33 vo.18 " T 0

Example 3

KY-1 strain which is a diacylglycerol acid-
productive microbe was inoculated to 4 ml GY medium (1%
yeast extract and 2% glucose; pH 6.0) placed in a 100-ml
Erlenmeyer flask and started to incubation under the

condition where shaking was 300 rpm and temperature was

28°C and the incubation was conducted for 4,

6 or 8 days.

The cells after completion of the incubation were

subjected to a measurement of weight of the cells after

drying.

Lipid was extracted from the cells prepared as

such by Bligh-Dyer method and gquantification of each

lipid component was conducted using an evaporation light

scattering detector of liquid chromatography.

The result is shown in Table 4.

was detected.

No monoacylglycerol

On the eighth day of the incubation, total

neutral lipid mass per cell was as highest as 16 mg/g.

Ratios of the diacylglycerol in the total neutral lipid

on fourth,
13%, 31.5%

respectively.

sixth and eighth days of the incubation were

and 18.1%,
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prepared as such by Bligh-Dyer
guantification of each

Li pid was extracted fromthe cells
met hod and

usi ng an evaporation |ight

is shown in

i pid component was conduct ed
scatdteri ng detector of
l'iquid chromatography. The result

Tabl e

4. No nonoacyl gl ycerol 20 vas g Legt ed. On the

ei ghth day of the incubation, neutral lipid
magmypefocel | was amdurgheStLiasdm(mm’/gq.celmnl os of
t|nadbacydrg| yoeadl Tktedlelyoctmll neisayablydgyiod | Enee Ratio of
flourth, sixth and|ei ghth days of| the incubati qrfatéye| Diacylglyce
13% 31.5% and 18/1% respectively., 26 - Tablg Acifys rol (%)
flor 4Aaeusit of 119 pids (nf/-§ cells) I[ncubdtion Totkal4 13.0
Tri acykgsycerid. oDl acyl glSy@erol Free Ratilo of |Faitdy 31.5
O asykghyce]| ¥ciodirol (.54 daysl 1.5 &6 1.5 1. £.3 0 18.1
6 days 131.’105 st vhér81fHtB s dengrditiony gostained
18. 1 The re t vvher fatt S

contdl i CeX e.Lg,| ;;}éceér/%?fé%/&@fcyrc}?? é)l/ljci:%?% ee fatty acid on
fr eef dwattly, as:ndtlmrand cer gt h sdaxy <af1dt1@¢ gm%uldaysm@fwere

the g%a%cﬁ ON VBL 8,7 AN3tYZEd 5 S SﬁPg@hi&Jﬁglgc?d was

Arac I'c dacid was contained I n an anpunt of

to 1@@%1%@@@%@@1@@1 ob78. 1 . 135 fin qsi,q.qpylgnlycerol

Crl LDJt'
U oWOri

Nmr NO

N
MNNNMO

N owWNNCIDMNMOONIDNL)
MD ~' NIDN
r NU-ONOO JJ~UCOoOWID
[0 Ori

ONTIN

~! Mr
C -

Mrl

ON (9 rl

N N

N b

~D LO V'
MMTIN-C—~ N MW
'd\0Oc ONMTI T
rHM WW

ri 10




O o =00 IsE pToe A33el o1 :vd
WMMWM \ mhmo = Toxo2A1bTAoRTQ :9Q
m.IOWd_.___MP_VNWZ Tox20ATHTADRTII :91
D rONCWN N;l M.M uoTatsodwod ptoe A33aed :D4d
07, 25"z =2
00 o, . 82
! ~OoVP359%s 0 G- 1 Z°€ 9°0 z'1 22 £'0 8°0 0:92D
o LZ~ZPF 3 z350°0 70 z°1 0°0 70 z°1 0°0 1°0 pTOY otueyad 0:220
£ ZZZO0E90Q a6 1T [ L9 9°2T | 8 €1 5'8 9" ¥ 1°8 T°G | PTOV DTUOpPTUdRIY 7:020
- oM E< [ oO| PTOY
L L SOE m&GO.qm.N €2 vC €2 R4 8°0 1°2 0'z | PTuSTOUTT-A-OWOUTQ €:02D
2O 8" 0% @0 | 60 | vo | ¢0o | so |90 | €0 6o 1:020
~< D LR Elsz0 S0 S0 £°0 50 L0 0°0 L0 PTOY DTIPTYdRIV 0:020
mWNiNH F L€ | LS z'€ L€ L'S 0°¥ 1°¢€ LS ¢ PTOY DTusTouTI-4 €:81D
Ox< " _SToTial €1t | S T°2T | 8 1T 6V 0¥ 6°G L€ PTOY DTS10UTT z:810
>N -2 PYVae|00c | €€ | v6ec | 08z | v've | 28T | 2 €€ | 8¢ pToY 518710 T:810
no o-_F@9< | vz |90t 1°¢ sz z'v S L £ L°S PTOY 071€93S 0:810
— O T [ 35 6L €L 6°6 9L 9L 2L | ver | Lo1T T:L10
C>c> 8% olTev 1°8 L€ 'y €8 | €61 | 6L | LoT 0:L10
O SO-Fo #1661 | 1'ec | s'ST | 06T | 82z | 6°»1 [ 00T [ 9°97T PTOY OT3TWled 0:910
1202 [T 53Oo179 €L 0°9 9°9 T°'8 | 71T | 6°L | 9'11 0:510
—z>l 00 [ZI 01 9°1 71 11 1°¢ z° v 11 Sz PTOV OT3STIAW 0:pTD
oo~ <s_ ¥y °=%)2a | (2)91 (5) | (2)oa | (%)
lo<€Z  _ T¥I T O ut ut (%) ¥a | (%) ©2a| (%) 91| ¥d ut | ur | 9L ut SweN UOUmO)
i TO2>0 ) DYaTioovd | OVd | UT OV |UT OV | UT OVd | OvWd | OWd | Ovd
: 1u_\D)E T= [0 4gp u3s Kep U39 Xep Uap sweN pTov A1ied
- 2 — N
= == prd
0Zz3-29945, 5 S19eL
ND rlONC X
Ne_oITaoadZILOc



10

15

20

25

U
r'_
0

41 ro u N UUUUUUUUUU‘L?&J'UUU+)
4] Ga HO1 Cu

b) ri 4)
i t3) ro
ON> U

.d OO0OO0OOTrl Ori NMOri MC 0O0Tro
.H . ...> - wUvVv  NDrrmmmmOO
>1 rl {rbrioriorl rlri o ri NNNNNN

>1 ro sJ
4 - 28 As a co
was i ncubdtddf

ro
aratfive exa

St g%%eeﬁéﬁﬁﬁg Lhe

4 U WU U FCEO

od' as

.,{ roN

58 it e

angllla@@basé@ MASt senslaice exde t b a.esmtthe Ekeamplenand
Tabl e 6
accuﬁﬁ?%¥%ﬁsdﬁﬁﬁn

as 2014 ﬂ@égsnettﬂusdapdc)fathettnad:ubatr.eqntheccamua;abfed amount of

di
5.

o

Soplele, Smad

ré£‘8

ycero

a&éogho

was as

ﬁpgﬁgsFable 6.

SLYFEIL ek Py "SR Bhngl LS, 128 23 ATELL 85 anc, ot

IncubﬁﬁtOﬂlﬁéxath&rratybgbﬁc@x@tytmhzyegbycépothgré@utral
Aci d (9@ 4 days 70.9

Rat i
64.9

Pi8%a E%Etgi%@g%igﬂﬁ &4
daysl71147101456Ex§M&.

34.8 2.

4 3.9 5.

8 8

Manuf act ure by

ar
Whi
wa
ae

uif%&,l
t{% Bastlén
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'rati on wi

T

TR TR Flcef¥syl Straim

[égkmb

th sti

Y EY TY1y@erdl

50- L vessel
rring containi

e {HS1) e ol
for  1ncubati

ng 30 L of a

CEFRE
ol thy
neekidir

N

Ratio of
Diacylglycerol
(%)

(gt

-0

L

g Z%eQql gyeast

extracts and 2

%0306

3.4

6 days

41.1

34.8

2.4

3.9

5.8

8 days

17.1

14.7

1.0

1.4

5.6

Example 4:

Manufacture by an Incubation in 50-L Jar

Fermenter
KY-1 strain which is a diacylglycerol acid-

productive microbe was inoculated to a 50-L vessel
incubation by aeration with stirring containing 30
medium (pH 6.0) containing 2%
glucose and subjected to an incubation by aeration

stirring under the condition where temperature was

of yeast extract and

for

L of a
2% of
with
28°C,

aerating amount was 1 VVM and stirring was 200 rpm.

Glucose was added thereto so that glucose concentration

increased to an extent of 2%

fourth days of the incubation.

incubat

ion,

on the second,

third and
After completion of the

sterilization was conducted under the

condition of 98°C for 20 minutes and wet cells were

recovered by filtration and dried using a drying machine

until water content became 5 wt% to give 630 g of dried

cells.

Fat/oil was extracted from the cells using hexane

to give 43 g of fat/oil.
Diacylglycerol contained in neutral lipid of this

fat/oil was 36%
diacylglycerol was 15.2%

and arachidonic acid contained in the
of the total fatty acid.
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15 glucose and subjected to an incubation by aeration
wWth stirring under the condition where tenperature

was 28C, aerating amount was 1 VWM and stirring was

200 rpm d ucose was added theBéte so that glucose
concentration increased to an extent of 2% on the
second, third and 20 fourth dm t he i ncubati on.

After conpletion of the incu Fof, sterilization

was condyct ed pupdeicelsiie £ oropdivdiven ioh @FCdiercy2@lycerol-

m nutes and wet_cej |, re recovered fi.ltrati
and Cd’rnitéén&ﬁgnéa&} (ﬂ'lai A eﬁ&cﬁ%ﬁe r&%ﬁ i %\\/\%/atdelracreglrﬁlg;rheml to
became %owd hewdined 839igl dfs didred th2m @81¥ $y weight and a
Fat/oil was extrac from t.he .cells usi :
gi v@oiyu@s&FuFa?‘tt/e(ﬂt Ff%tlﬁyaaﬁl& )}geraolcocgrﬁ%l}r@ﬁﬁfag& a?ld’
neuturdl pricde® sofodiftigs cHaataladielr il 36%tdred a microbe being
arachi_doni ¢ acid contai i n.tsh i
o Shier tone tasane ) T/ g S Y, e
fprglam_ I reay, madﬁijcftaitto’_midf f:‘da' _axo)lllf@lqt@eﬂr-ol I cont ai Rj%:]g

at / oi ere e 0 . r o 1t in th
t ot al ne\L/J\Z?'r al %epigﬁdse%%raeﬁoﬁ?ér%ﬁy&m%i g'hlt and?rzfln, ©
5 palains atfurdkteety Yaintae rwl ¢d $he donstl Maytig ¥ atigid 1s not
acid, th [OCRSES i racterized in that a
m c(lr:ioeoseS gte}ﬁ?g aqbllgﬁtv{)égig oduce said fat/oi| is )
i ncubat ed -and,THe PrRsd FeRCAHTRYDiFLan 1, wherein the

col l egt.ed.  2.44T BEESSHRAPHHNG dta Clrdduldal lipid is not
V\her%lcctnleo?r?e 1104?}%]?%0 of diacylglycerol to the total
neutkesis [Ghamd 442 dot WeiHt t han 30% by wei ght. 3. The

process accor dinyg prodds8 mdsomdiaieito tdlkaimal j owlnérein the
di acyl gl ycero|, to the tot neut.ral  |.ipjd i oy s
| es<athsh o@%wm Gerq. 1;40 L%Il'heé to’éaDJ'. dnéx?tf'gi lipid is not

process accordin
to cleddnthanweoeiy theightati o of diacyl gl ycerol to

the total, neutpal Lipid ds,09 rdiﬁ%%a%hg&wgyaims 1 to 4,

wei ght . 5 The pr ocess according t clainms 1
t 0 4yhensdier dilre trivecdleg obe @ SNECTRRS pnyenertierella.

Mortierelda. R0 6, Jhes PraCessIBeE ol Ahal® §) aimebein the
wherein the mcrobe is a mcrobe o genus

MﬂtmiﬂﬁﬂbQii%Ubgﬁﬁﬁ?be of genus Mortierella, subgenus
Mortierella.
7. The process according to claim 6, wherein the

microbe is a microbe of species Mortierella alpina.

8. The process according to any of claims 5 to 7,
wherein the microbe is a mutant strain of a microbe which
is able to produce fat/oil containing a polyunsaturated
fatty acid.

9. A microbe of genus Mortierella which is able to
produce diacylglycerol-containing fat/oil where the ratio
of diacylglycerol to the total neutral lipid is not less
than 20% by weight and a polyunsaturated fatty acid is a
constituting fatty acid.

10. A microbe of genus Mortierella which is able to
produce diacylglycerol-containing fat/oil where the ratio
of diacylglycerol to the total neutral lipid is not less
than 30% by weight and a polyunsaturated fatty acid 1s a
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Mortierella. 7. The process according to claim6,
wherein the mcrobe is a mcrobe of species
Mortierella al pina. 25 8. The process according to
any of clains 5 to 7, wherein BRe-nmicrobe is a

mut ant strain of a mcrobe which is able to produce

fat/0| | cont al ni saturated fatty acid. 9.

A nicQete l&@n&%t%gp C%'Id;HaV\:hIChIS able to 30

produce qllaCW'I@lley@fﬁchiohBOIHcalomduglg‘ atd @illaiwhet ot H0, wherein
ratlo of yl Iothetotal neutral lipid

5@9 a‘tll?&% a@yp WMEi'ght and a pol yunsat ur at ed
fatty ac:|1dz 1S The mnﬁitdliajtadtgbxfdamcy taciahy 10f @laims 9 to 11,
robe of nus I\/brtler ich is able to 35
pr ocYﬁ'LEer 331 Mta@ontsgcl \rl%dllng fat/oil where the
ratio ofi3i aaylnglqm:érml t@hm@mwanmcyl@lwerol-

:‘Zt tn‘ioptnécltﬁe%sﬁr%g ?a%(ﬁ)l const utltnglr%jtatty aCd’%@&%}ﬁﬁﬁré&ol ko

M crughe taoedr dieng: il dl:apnrd domont theT 2@ BY weight and a
Mort i reI | a r
of &9 sgatttlxpél% ’gtvﬁghaeclrﬂ crobe AGeor i Ngid® BWty acid.

ereln it is a nutant straijn.

13. A ni dr4ob| dheaticrgntad mald ARSAGPYEerd|claim 13,
cont é}‘él% ftﬁ'fé qlétl\/@%@ dhecyigofodiasytigk yest®l neutral

etot neutral lipid is nore than 20% by

WGI ghitpighdi 21 nqol Vams dthamt P R (e is a

constitutijdg f@ld nBGsbidD dehl Tahﬁcm@im@i*ab cBhim 13,
according to claim13, \Agfreln t he I i0 of

di a@g)}qjqey:gértg}e tlbatc:lffé % FE AT YFer p’?% ‘flge n%?tal neutral

Iessnt B0%dy Mghtthari&w%l'my mwerght al cel |
accor aimJl3 wh r o]

di acy! gI &:é’r olqll}%eo Phe Pt ('eé 5%i19? |‘I'%I FEabm 13

| esswtidwani M09 dyratei ghtf qﬁacyrlmlm@r@bufe@ t—:lemtotal neutral

accoy di ncg 10 rﬁ?oj}%%% ehdhesed L h@e{?ﬁto of

achr yCer o total neutTal idis not
'eSS tharﬂ-’GO%Ti?e viel grebial. cahb #6erEBIRY Bl Fny of claims

accoffing {9, apye £di Sl @hEBMi2Pod8 19 éﬁmlﬁbébélﬁftbenus
mcrobe is a mcrobe of genus
Mortierella.

18. The microbial cell according to claim 17,
wherein the microbe is a microbe of species Mortierella
alpina.

19. Fat/oil which is extracted from incubated cells
of a microbe being able to produce the fat/oil where the
ratio of diacylglycerol to the total neutral lipid is
more than 20% by weight and a polyunsaturated fatty acid
is a constituting fatty acid.

20. The fat/oil according to claim 19, wherein the
ratio of diacylglycerol to the total neutral lipid is not
less than 30% by weight.

21. The fat/oil according to claim 19, wherein the
ratio of diacylglycerol to the total neutral lipid is not
less than 40% by weight.

22. The fat/oil according to claim 19, wherein the

ratio of diacylglycerol to the total neutral lipid is not
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Mortierella. 18. The mcrobial cell according to

claim17, wherein the mcrobe is a mcrobe of

species Mrtierella alpina. 25 19. Fat/oil which is
extracted fromincubated cells— 3 a nmcrobe being

able to produce the fat/oil where the ratio of
diac¥lglycerol he t ot % neutral lipidis nore

t hant 988 b)ehef B andc39 ﬁ F'yunsaturated fatty acid

is a consptutThe EatVylacadc0361ﬁQ tPhenfapfoiclaims 19 to

ool B Rothe 13 WOSLELI It B g soven

di ac neatra
| ess than23096myeméaghbllzacc6hé1hgtt0|bnac©6r@ﬁ@gmﬁol9 to

claim19, wherein,_the y roh st &
totagbneﬂp?5ﬁ 1pj pt leseﬁg%aQEgéleégﬁth ¥§SO%E {19! Be1vent.
wei ght. 225.Tha fat/oil aocwhdphgduecwﬂsﬂwﬁEgOl and

o £t Bl PRIt ae chen s

23. Zhe hat/ mbreatbendiBA§,t scapy Cof velai wﬁllP@l tl@ P,‘_@Pared in

wherein. it r d ~wi t n "
The' FALTor! EREEr A G Ly ot ol o S i3 ro B By oroptal

mhereeﬂlstcpstexnﬂa@tédaWWﬂﬁldCﬁf@ﬁoﬁmq|ﬁ§%ﬁﬂ$%9%¥cer°1

25. gﬁ%%ﬁ'b n1WQb%%tqb%C$EgEYQﬁbeb%ﬂ%elng able to produce
trlacylg ycerof in a neutral I|p|d are not |es than

70% fandopdt VREEE Eh&e130nsatessdes FEN Y
prep%‘ﬁ@t‘l‘&ut% hf%trf@nré%&dt hald fc&htdnoult iS5 ef)ﬁaﬁotmhted by
frommcrobial I0 cells containing diacylglycerol and
tri aByBEhydétdrrn -obt ai ned by i ncubation of a microbe
bei ng abl eg.o W&‘il‘tdenlf dtr/ eihliodherrd gdyceride and

POl YATSREALRL A i 20kl 10N g, TR cpan 958

aci d &ﬁ& Snated i‘on
26. AnGat/oai Mdne\MMaﬂwaﬂngﬁ%ﬂnﬂqukyekﬁjWhlch is prepared in

di ac%g% yce At achhréetUt Al /dii1pid %fx%x%@técﬁstsrdnh%croblal

95% nore S% respectlvely whi
pr epaeelds. mor@@@mwmﬂm«?@r LMY GnNd | L e ol

fr omo@t% 1RALy 68ldubaaHAIJH RY ntll By yeaiplasing to produce
trla%yl ycer ol
at/01l where a polyunsaturated fatty acid is a
constituting fatty acid and then it is fractionated by

distillation.
27. A fat/oil where the polyunsaturated fatty acid

in the fat/oil mentioned in claims 19 to 26 is a
constituting fatty acid, characterized in that, the

polyunsaturated fatty acid constituting the fat/oil is
dihomo-y-linolenic acid (20:3 ®6), arachidonic acid (20:4
®w6), 7,10,13,16-docosatetraenocic acid (22:4 wo),
4,7,10,13,16-docosapentaenoic acid (22:5 w6), 6,9,12,15-
octadecatetraenoic acid (18:4 ®3), 8,11,14,17-
eicosatetraenoic acid (20:4 w3), eicosapentaenoic acid
(20:5 03), 7,10,13,16,19-docosapentaenoic acid (22:5 ®3),
4,7,10,13,16,19-docosahexaenoic acid (22:6 w3), 6,9-
octadecadienoic acid (18:2 ®09), 8,1ll-eicosadienoic acid

(20:2 ®9) or 5,8,1l-eicosatrienoic acid (mead acid: 20:3



2D obt ai ned by incubation of a mcrobe being able to
produce fat/oil where a polyunsaturated fatty acid
is a constituting fatty acid and then it is
fractionated by distillation.-23% A fat/oil where
the pol yunsat urat ed fatty acid 25 in the fat/oi
mentioned in clajms 26 is_a constituting fatty
aC|d39th%¥a%t%?W?éHtho?hE?er?ﬂE pol yunsat ur at ed
fatty acigh congtfbsdi dsm @ﬁlﬁﬂbrflpl dni animnsat fieatied

fdi hono-y-1|inol eni c aci % arachi d nlc ﬁc gr
(20: @omp@E3itiong, H%tléo%c%%%ﬁ’%ﬂ £QB1 c2alFHeF 237 4

) ’cﬁgnﬂcgl 119ré§uéﬁsﬂ0§0§ﬂ§)@néza@nal Coamedl(:Zéoﬁp051tlon in
(De6), decatetraenpic_acid (1

5, 11in4en Tohei a5 dobt rAEAbT B et an(%u%f?alms bs to 27 is
ei cosgpemM Reapi £sags8d §420a5maB¢rial or is chemically
7,10, 13, 16, 19- docosapent aenoi ¢ acid (22:5 w3),

4. 7,m994814@: 19 docosahexaenci ¢ aci d (22:6 wW3), 6,9
35 octadecadlenoic acid (18:2 w9), 8, 11-ei cosadi enoic
acid (20:2 w9) or 5,8,11-eicosatrienoic acid (nead
acid: 20:3 32 - w9) or a conbination thereof. 28. A
food conposition, an animal feeds conposition, pet
food conposition, a material for chem cal products,
a drug and a cosnetic conposition in 5 which the
fat/oil nmentioned in any of clains 19 to 27 is
contained, is used as a material or is chemcally
nodi fi ed.



