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WD 2004/ 033698 PCT/JP2003/ 013000 - 1 DESCRI PTION
PROCESS FOR PRCODUCI NG M CROBI AL FAT OR O L HAVI NG

WO MEREIGISINSAPONI FI ABLE MATTER CONTENT AND 5 BAI/DP26#8I013000

OR O L Technical Field The présent invention relates
to a crude oil having |owered unsaponifiable matter

content and/or ester-typ ntent and
conprising a highly unsa&tﬂ@?gﬂlﬁq\fy 10 acid as a
constituent fatty acid, a production process of a

refined fat Pi"lbcﬁlsﬁj F%ﬁdpgébgcfﬁ& Hg EbEIE\Er wle gkl or

refined fat erapeutic
WE NI R RABEE ONTENT AND

preparations W|th the fgﬂnerp@ |01( Qﬁgple 0|I or refined

15 fat or 0|J incorporated therein. In the present

i nvent i {ERR 1dﬁ§%§§nifiable matter" and "ester-type

st er ol "THefEredont hixseerexioradeich feomar & raond@and shshaving

Ther ef or t he "unsa er. /&St E

StEPETEET T IR % &oﬂf hnéaacgcreg:sg&%r‘?én%%n C(ln/n(?]gx %t%é’ﬁt?ype

arg/t@ﬂohmpmm’t i bd econgtierimgnd dst@rly ylmsét@ﬁlﬁed fatty

d.to t a
e e R R A unsaturat ot o
faatlyeiém@@ faerer matl erandfsriddat %fé OPUFNIJH ¢ etk ©
25r@f§néd\0f$’¥péfa$1§?rér§§ fd@i@%&@rﬁ&]ﬁé ;eSth@@apeutlc
(onega) refers tot nber atons f i
| PR ERFL OBt 8RS or SROT SORST mi A5 dar AP RECERH bon
at[@f@:@éraﬂ\bdn@@ wheh fthist f oot eobbncesdé ocal edr Fefined
the case of S eri cid
(1%@ %%b‘)’l}é 30°F% %ﬁ%t%(ﬁ y&éu%‘éergt edﬁ?ot%éﬁgg %%rtl?on
anthecanbbon chohe "Wesgpenbikiase ora el toareéqlentey-type
CQ%M@{&E“ FOr Yy LanESQéCeﬁ@%§E{é§ Br&RGhicroorganisms.

Inolenic acid (20; co6), arachidonic acid
(Zﬁhﬂr%%%§erahﬂe4"?“&@?%@lﬁ£ﬁbh%dﬁ§Eb%ﬁta%ﬂﬁlceﬁE?H'type

e e sat e e oo
series, aslLlI c
> UBERhor1 5L S548) MRELPEGBA et boSuby Be BHeTaL Sd0od to the

uncﬁﬁdéabLmnafter extraction.
Background Art

Regarding biosynthesis of human highly unsaturated
fatty acids (hereinafter referred to as "PUFA"), there

are two typical series, w3 and w6 series. w (omega)

refers to the number of carbon atoms from the terminal
methyl group of the fatty acid to the carbon atom at
which the first double bond is located. For example, in

the case of the w6 series, linoleic acid (18:2 w6) is
repeatedly subjected to unsaturation and carbon chain

length extension and consequently converted to y-
linolenic acid (18:3 w6é), dihomo-y-linolenic acid (20:3
w6), arachidonic acid (20:4 w6), and 4,7,10,13,16-
docosapentaenoic acid (22:5 wé).

Likewise, in the case of the w3 series, o-linolenic
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and carbon chain |l ength extension and consequently is
converted to ei cosapentaenoic acid (20:5 w3),

W@ 208/033898.6, 19- docosapent aenoi c acid (22:5 w3)PEraP2603/013000
4,7,10, 13, 16, 19- docosahexaeroiZ acid (22:6 w3).
Elcosapentaen0|c acid (hereinafter referred to as

"EPA" and docosahexaenoic acid (hereinafter referred

toacalsd CIBHA B FURPRPRAtehky vBUREIGERD dFR YRRHHALE %tlon
f t
pr op%)% ﬁ% 31‘ f ecrfg:éEl o%#%lﬁldsﬁsﬁdﬁa%

ascanrterial tosdierass perarakidio uisd s( 2 Garfd m3) '
carcinostatic action and learping ability ?an0|

ac'fnbf}lrl%d& Aﬂ&%‘%ﬁ&?%ﬁ?%‘?ﬁﬁ%no%vaec’&e??%m%é” b APy

F C e t S

soEel T T 5ot oA e o B RS 0% 0 o

ye@iéosiﬁwwﬁﬁﬁnofﬁt&ﬁﬂdonhéﬁslﬁéﬁxEKEMﬂfehfwm td oas "EPA"
si ol ogi ¢ functions_ o t

PeRa sk Rariliaid aesd [BEER LRI ‘Talei et s
COﬂ@HA@}HaimeFHEHdﬁntheOmgaﬂer$ashaas khoed andhhveemany
is accounted for by 20 arachidonic acid. For a
f aplys delesical pHosgrbPRPi dRaBFLRY bl %%P‘h‘éf

Cogppstts Ofor COIPESSY Y difeabeqf agiditlong capeedial % of
eicoig ent aenoi c, .aci and 3% of docosahe f@oégtfghdand

ThEC LPERRT HoTH T & AP RS v ofy Ca%%l%pﬁ%
consarhUE@taﬁiﬂrﬂyp@mbmmcnﬁgaacéibnnem@damerlouSthbtempts

regyl ation, %aééo &?%%f H?ﬁ@ g@gAé %X&;Qﬁﬁl ¥ahio¥s1

functirons in and
p| Hyspanatncpmtm spetfig ﬁoadr%@dw’é%uf-%rh%ﬁith care.

pregt agbandi ASard N PEHELVEH! ahttbheishachs dens6 BeéA drawn
has recently 30 drawn attention as a nutrient for

i nfanpbyahdlegsieal consetianat of aP¥yAaceEher ERaBgERBUY3

cannabi noi d _(2- arachldonoyl nonogl ycerol , anandani de)
ha¥fhgea h@ﬁvén aPPi $8EARS)action. In general, upon

i ngesti gRoRE 8oé oed fét€9 hBlen@bﬁS€lﬂﬁtﬂng|Lﬁpbﬁtﬁnt

acid is converted i i doni.c aci d Ledp%tlegts

suPFERPRGSEFRNRPI P 9?§I@n9[ﬁ?58£/6§3%§§°un

PCE&ABBQSBhQ&B@GQd 3 rdrseaamplandfattesecudsgioup of

BB R HAECEE, uyhEh"B Booad 2080 BRbSATE oo

bi osyptrheshg nésloﬁea@achldonlc acid, 1% of
eicosapentaenoic acid, and 3% of docosahexaenoic acid.
The arachidonic acid is involved, as a major constituent
component of a cell membrane, in the regulation of flow
in the membrane to exhibit various functions in
metabolism in the body and, further, plays an important
role as a direct precursor of prostaglandins.

In particular, the arachidonic acid has recently

drawn attention as a nutrient for infants and as a
constituent fatty acid of endogenous cannabinoid (2-
arachidonoyl monoglycerol, anandamide) having a nerve
activating action. In general, upon ingestion of a food
rich in linoleic acid, linoleic acid is converted to

arachidonic acid. In patients suffering from lifestyle
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Therefore, the amount of arachidonic acid is likely to
be 5 deficient. For this reason, it is desirable to

WO pe®83698 he arachi donic acid directly as a farCDIP2003/013000

(constituent fatty acid of triglyceride). For EPA and
DHA as PUFAs of the w3 series, there is fish oil as

bundant I 10 hand
S0 BUURLRI oSHPBl Yoo %oy Olp Be, 01 DEL 300 aibases,
aranﬁadbabcaadldgednpen$6n&0 nGweﬁedochapénnaemoncof

X&éz%ﬁv3@$eésl€L%ﬁé 8% %gn§ﬁ5é§§ ?éelgﬁég

rom conventi ona sour ces,
anaheaefpﬁ@,ptbgeﬁmounheoffara@hldpnletacgdyéérﬂéb@}y to be

COHEEhéieﬁt aSFér dRigopshkbHeNt +f akt YedetHp1BUESSingest
pr oduced ermentation, of mcroorganisns ar

geﬁB?aPF?Céééanl?o?céﬁaﬁﬁF@Ctéynéﬁhﬁdfaﬁagrbgé

propesedivhenei padtyabhcod ofl tetiglgbyesdege)
conprising arachidonic acid as a constituent fatty

acid i §opr BBAceBIbYHEBURBUFPRESVEEi 5hs W?c§86965n|§ﬁﬁre is

Ca@§9h901goagfaHrQQHﬁBEHtf§EpBiy°bbu§Eé'9|Mﬁe£hge§¥her
conpri sing arachi donic acid consti tuent fatt

achdnd, Amﬁhgn@¢¢mn@ aqhé,pdtnmeTwnikﬂbheﬁnuﬂ astd)
??E%%Fg&gg Ss?g arggglgoglgo ﬁFé}%oagggga entaenoic acid

u3|ng par y R CF 0B rgani sms
25(De|an6nga@oPUHASQ@&U&GN@@MrEEﬂdﬁEIhaﬂdﬂymmbtalned from
(Japanese , Unexam ned Pat ent Publlcatlon (Koga
63Ce@§88$l°@&é9£a5n8r691é1§8§P Y2588 CeBasafe aﬁaﬁ§

te§keéé&Q|&§me thaﬁeoialer(@rhgageesaddsbchﬁp&&%eng, as a
i s_derjve

o EPBGT e Eis LoEhEr 8518 VBB oo REPEPEBRoPY Fermentation of

exm&cmenmgsnusmsngeetgenerﬁhéyeﬁsed aForhexappésenﬁ method

Eﬁsfhggn g%oBBSghlybg ggﬁsg'ggth@¥eoggt(¥?Egﬁycerlde)

actor nto the soci
otﬁ@mpﬁaﬁdngfaraéhldpantﬁpgﬂyéérﬁd69ﬁ5§éﬁﬁﬁp§uﬁ@ttasaCld

a igopsbighieent piathytactidg %chau@oml@ra@h:gaﬁﬁ@dl@ce@pable
35 fernentation have

by

o) Bt BEORORA NGRS Ofr i A6 B LKERA LORGAI HOBRTISEaT

fomrakaﬁﬂba;clachheamDaZ66&&@3&6&&tP€Eki92@03&013000
f Jptant ' | ]y,

nfant TORRPETSRe FHE broBiotitn BRCEaE BF i 11

nap@mabuml@acarhngg aga@@udp@l§u@ﬁldscaﬁﬁﬁﬁﬁs and

pl kS ALRTURSSt 89 W@ing particularly microorganisms
belonging to the genus Mortierella is known (Japanese
Unexamined Patent Publication (Kokai) Nos. 63 (1988)-
44891 and 63 (1988)-12290). Based on many test results,
these fat or oil are said to be safe. As, however, this
fat or oil is derived from microorganisms, there is no
satisfactory experiences in ingestion. Therefore, at the
present time, the fat or oil in question have not yet
satisfactorily infiltrated into the society. On the
other hand, fat or oil (triglycerides) comprising, as a
constituent fatty acid, arachidonic acid produced by
fermentation have begun to be used in applications where
arachidonic acid should be used, for example, in the
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5 refining processes, such as degunm ng, deoxidati on,
deodori zation, decoloration, nolecular distillation,

w@na4/08d6p8 eri ng and are then put on the marketP@BJP2003/013000

edible fat or oil. For exanpl & -fat or oil obtained
by squeezing from oil plants contain a | arge anmount

of i rities _and thus,10 as sych cannat be.used_as
edfbgg fef oPEBPF. Eggé foPo?nHSeggﬁglgﬁFgfﬁﬁd ofj pafant
oi fsrmhileh have often been eaten, these fat or oi

are 0enghal byl gLl BfgnpséaﬁseaS%raa gseh95§%g'bécgﬁeang

exanpl e, rocess
Can@ﬁydtat§§Chré§|ﬁ§lmB @ténﬁ §éﬁp§§né§e Suba@@ted to

F@k§nlﬁadpeebe§bel n@h&ﬁragoabgumﬁénbn aebﬁﬁaaegon,

S are renoved oxid Lon E |n| n%
pr66@§§rlF§F99nacﬁ8§°l€6PBFPHg wa%?sp aﬁhééﬁﬁé Lptden, and
tr@@ﬁt@@habSanan&@r tﬁ@ﬁppuﬁd&n ehk mamleubbes;edabdezaat or

or Bdss, To6| GRARG Rat EBF Quihy RETERoC PcoUREPALes xom
soamlcpﬁanmsnbsntaxndatlamgpramoun$ oéndmphcspheslpmdsthus
argargﬂgﬁega Bl BE QEQQOEEZ@H Bﬁg@@%@e%geoﬁgttyExcept for

yceri des,
al 6eRaMe, onSk@mén@élvayQﬁ-géawbé%l h@@ﬁopiﬁgnwﬁ@feér eaten,

SUkBegeCQ%RO%&d%ll BeEOYkHeTa10¥ datiiveddearadat bge as
products and ot her odor = conponents are renpoved. Fat

or e8iPL€oRtdiSn or gani ¢ conpounds, which are sol uble
in 0|ISF@&de&b@ﬁlesslhlkﬁbydbguhﬁlﬁggpadeéswdth 30 an

al k II f I tt

coRBSERISTIERaR s Car BROY AP esRl € eoapgr oot 1R Bofipounds
hydmacarm@ma;s,t@@dphedotsngnma¢aeat@n@ﬁ@sn&delmn@wweflned
asoﬁ%@s%r%u?@%ov%@”po?ﬁnkﬁeohe%Qiﬁ%Qﬁbd qRh& 1Bt tREining)

at or oil |n|n% rocesses, unsaponifiable
maPEeCessnt &rittd Yo 46 166 1 350t eddadd MEHt egan RECSBE OGRS /

r eRVed maltQNQ,S san&uknewn oh&d%&l%hlain@wlﬂbles, and
co qQnent.s of unsa&pnlflab e matter fat, or .oi

W k] &% Saﬁr§n§e%%04 é'—é]&gdeCOloratlon
PCF&&E%&&S/Qiﬁ@&ang5ma$t@ﬂ°'Summwsemtuem,fama@e oietals,

nlng p%OHgﬂ% r%%ﬁdéqﬁ§1?&%d§g§¥ E%ﬁﬁéhoﬁgyaﬁi ids

oces cad be r
onatneer@menedwand:n tthhe d@gd@frwgt@ogvamr}%e@w fatty aClds,

F e R e iIAPI8 9188 des, aldehydes, alcohols,
ketones, hydrocarbons, coloring matter, sulfur compounds,
peroxides, oxidative degradation products and other odor
components are removed.

Fat or oil contain organic compounds, which are
soluble in oils and are less likely to be degraded with
an alkali, called "unsaponifiable matter." For example,
compounds such as higher alcohols, sterols, hydrocarbons,
tocopherols and carotenoids are known as constituent
components of unsaponifiable matter. 1In the fat or oil
refining processes, unsaponifiable matter contents can be
reduced but cannot be fully removed. Sterols are known
to exist as main components of unsaponifiable matter in
fat or oil produced by microorganisms.
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5 degumm ng, deoxi dation, decol oration, and
deodori zation processes, the contents of the stero

weonwtesae9g ng/ g) of soybean oil are 3.4, 3.0, PCOJP2a684013000

1.6, respectively, for the free-type, and is 0.6,
0.6, 0.6, and O 6, respectively, for the ester type

(" Shoku no 10 Kaga (SC|en e_of edibl.e . fat
0 1) o et 988, p 8BRS BCTE AL APBnvNpfgd hed free
stéypés and ébeeklkypase cmntaheeﬂeasnlagpprbceéses, the

88”%&%? ”%%tﬁgmobgdgeﬂﬁEaE LRg o%ggépﬂghﬁ'aghé

er C i S extensrveél use as an
thestq@al fcypeof:anehaﬁdélyf he ﬁ?mQVEd@)r Horaexawptpel after

'négguﬁﬁlhee B%BkﬁﬁﬁnghocéééolEQét@éﬁ"pbﬁd daeeee@baglon
to Japanesé A rlcultural St andards, the content of

un@éﬁ@ﬁﬁﬁ?ébl hfateBLenEs got Fheea%srelsgppﬁsﬁér<89/§> of
edisblBeaaybeanagiel 3. 4and. edl blL e, pahm ai.ks S‘b@pbdtbeely, for
no%hzo nor e than 1 @6%tpe Szgrg nQt i fi aﬁl (March

29665 &¥PPHe 8ot Oagri dufrufdd gfestry

andeEpebanweéy, feor thef eater tMQEeitéhokuys Yushi no
ne Yy, Iof 0 I a.-havhRgwan.i neneased
ChroaRly ypRltnRe R BBLpLoPERY B BN . (20E2TS
st RGNS ISHOBEOONt ai ned i n vegetable 25 edible fat or

oi | . ThﬁsP&%%%ﬁ%%a%ﬁetQ%e¥89§taﬁhetﬁ%rQ!§@ a¥ketBhsained as
di sadvant ageously inhibits chol esterol absorptio in

i nPaRES t( ShokAFERONd LkaPhSt BattREod 1Pr §EBSSEHg ARG

| nghedbentig) abyel ma%%erNaonﬂenﬁp1s4%x%5n@19%8y)used as an
Ther fore &%Fn ap Ilcatlons wher.e eg i ble f.at or _ail
ar &™ 5xlﬁéo

r EGHY Phr AREIRSPAPY §Fe Otak8h At 8

comsntierdt iodexedifbitbef apfdniogl plravess - Iowostexemple,
COQEgBEdpra%CJ%E. %%'%gAngeWEﬂﬁ§%@0@E%h@gkﬁs”aEB%rcontent

cont ent esired. The major part of

oroéupnﬁﬁ@@@eéeaWQecwpﬁﬁermge 95 /nil8r G6GARi SR flower oils,
bekangieg sbybdia @anys Magt eaislleapana oddeoyhbedd Be not

by trigl d th b .70% ht
anEBROSRG s, (i SanednbRTAFABPE i (WReg 21/ 1969)
20&4/ @33698 nREHP2E0 20@18000ure, lFs»retslttrayl med &gsheries).
othert. GAFAN %”tch N8 4 %EO”%fhége%saggt Snd A" h%%%t

st érol S, SUC esnos er 0 est S
naufprmiporh@mmg Bdi inereasedr chiolesteriod m@temd;r msofn the

tr i@l ywelr i des.anRefddiadeliat @0yl ark @¥IigRd in vegetable
edible fat or oil. The presence of the vegetable-derived
sterols disadvantageously inhibits cholesterol absorption
in infants (Shokuhin to Kaihatsu (Food Processing And
Ingredients), Vol. 33, No. 2, pp. 42-45 (1998)).
Therefore, when applications where edible fat or oil are
incorporated in infant formula are taken into
consideration, edible fat or oil having low sterol
content, that is, having a low unsaponifiable matter
content, are strongly desired.

The major part of fat or oil produced by culturing
microorganisms belonging to the genus Mortierella are
accounted for by triglycerides (not less than about 70%
by weight) and phospholipids, and unsaponifiable matter
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5 phosphol i pi ds have been renpbved, can be provi ded by
subjecting original fat or oil produced by culturing

worR@aosssgani sns (fat or oil which have been prEmeRmmiwuymo

extraction of cells and are caPled "crude oil") to
refining processes for edible fat or oil (degunm ng,
10 ,.deoxi atlog deo %rlzatlon and decal orati an

Howey EPPEPers o PEREE EORBORGRLy r ERGygnsaponitiable
unmap@emfcampE1maBtemehplsLheuchfasldgsmoe¢es$és aBdr sterol

hgtsqe-_é?éoﬁ I%n}%ﬁglufc%lm%og;%ﬁg% 9}1 %Ji% f‘é&s%@ :hl' %9 :Ln the
| ofouns @fotirtliodice rigieser Beﬁpemﬂ E1=T. wrdalyl,dég‘ome&vhlch

st ﬁﬂb%%h@@‘i%l@%elﬁa%d%e@ﬁ Bewotfedr e@@.Ylebe prov1ded by
unsa

Q tter ares refi olunn
ch ﬁagﬂ?(i&llﬁﬁh?rﬁ%nﬁée i} ade P& Bﬁid PFS’ ﬁgs é’%’u red
Patng et oButlyland atrison fakokai pillowhi@h( ha9@) bEeh8@hovikied by
20 LA cLeEhNd G NQUENE! 5 003l AL AT fiAK]

on onents constl ﬁ
u ngeﬁgmlma @Ir@cermeﬁe forAedhinge fia oampaﬁe ridegyuming,

unﬁ@%&ﬁﬁf%QWne @@HH@%lZ%&H%ﬁ r%%ﬁ”ﬁ%@d@@?@ﬂﬁ&% However,

conmponent s bef'ore the refining, th is, |nfornat|on

on Lkhiteh dédfi et §%§\Pélﬂeéﬁm2’¥er @WW liehmagter by

I eRRlenN$ 4NN pricRiesifesqi | produced by culturlng

nlcroorgenlsns beIo %Ito tﬁg genus rella are

coun 080 e AR SR & - SRV shoul d

be ub@laplogd £dlab ied megitesr msghleﬁfdehﬂltcemmlerudmﬂja)rfaftr @n oil

i.e int of. 30 | in ffe v

%Fﬁéngp Ut GiTEsY fﬁ%a%ély%ﬁ%sa ur§P§ %%ka%ﬂ%%ﬁy

acude-sametdal mun:glm havepibleen| mader der hoo p:oo\nemve

h'%%s Jn1%ARGANY 1§ Qﬂﬂﬁﬁ the acg%%%ﬁkra@é¥1d¥h by column

trogén source o |un1converted to cel

coﬁ@é@éﬁtt@géf@&md e hﬁﬁneai@ér@los?@éor@ aRpnese3gnexamined
pr PR rpemrltcea&llﬂpa(%&el Yneaniined 19ateNt191886). In

8@‘8’ cati ons o35 iéglk i 'rt'hélo( %lsez:ﬁ%ﬁeﬂla%%ﬁﬁa‘i t}1earve1?>een

t otraaldestoer @jonwan%ﬁ&@ 23634 tREInGP2OE3 G ifiable
cont.ent J:J S HERG éleqﬂem Lr{;%g%%%%%u'?ﬁtt to'fo %fag}%%ﬂatbrl%g%tter

source |n the e nc n1croor an
i s afdtsoutrer iBvkre fem rﬁ@w@mpommwerbefmr@lt)he refining,

unsata¥r ated ifrptd M AGi G GINtA RN &G omponents have been
removed by refining, remains unknown.

Fat or oil produced by culturing microorganisms
belonging to the genus Mortierella are accumulated within
mycelia. Therefore, culture should be carried out to
give higher cell concentration from the viewpoint of
improving the cost effectiveness of the production of
highly unsaturated fatty acid-containing fat or oil. 1In
order to provide a high cell concentration, the
concentration of nitrogen source of the medium converted
to cell components should be increased. According to
previous reports (Japanese Unexamined Patent Publications
(Kokai) No. 10 (1998)-191886 and No. 10 (1998)-70992),
although the unsaponifiable matter or total sterol
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5 fat or oil having a sterol content of not nore than
1% have been reported (Published Japanese Transl ation

wW@L00RPAI3699Publ i cati on No. 2000- 510513) I n thi SPCEH$E2003/013000

however, the concentration of 7a~ nitrogen source in a
nediun1used in this production is low, and, in the

0 BUUELL BN BT Bod0. LA doDLE L 1600124 B flPocer
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i BPBRRRE-REi5g 85 B pdBagRel BotRe f0uced in

h-"Concentra
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di vi Into ester
stMPéﬁéer¢ﬁéafﬁé@lp?pecgﬂéﬁéﬁsléaﬁa6612§ p@ﬁo@@dab}ow

t:1ﬁlrtl%gahngoﬁﬁ:e@e&%@&enmrt@@a b{ae 1%st(er Vie¥R® extract 0.5%
sterol s ca e ere

pr dc¥888s. 0. %ﬁéré?g?i ?%g %a%%%%?%eTﬁﬁn§ﬂ%£9°?nogr%%T

t 0 Ppbavcde ioheNoned 0f0at-508888l) .haThog,| dor the reason that
uns i_fi Ie natte [ [l

ot BARPRE kB Br e hay i, ARy, nRREBGH: E Al o Mhccer
foponebnmlagdhawem@ladthen¢onrenBX¢En@gw@ﬂat@E@lred

St Ll e sWiiaGR £21 o%?i o%F%V%@dE%tlee i b niﬂiable

processes W t hout culties, that 1s, a crude ol

ha@@ﬁ@eﬁownédpérSﬁfﬁ§ﬂ§ter@PW@UﬁFenﬁhﬁn§ lismpér dascr iption
35 o eelsapeng rakblike nia'%\(:%&t 9@ Et&@&oltsh%q@l&%ie@d in

i nventi rovi des a ,process far ng a cru
0|W1ﬁ59%ﬁ68|5®§r86 ,aﬁmdPF&€| 30 ARESEsE 2t on
PCEhlEﬁQ@Sb&l&ﬂ&&oo&gam&bhsr content and/or ester-type
sterol %%n f?%%d %% 'Sln r%l@'%glé.ﬂgﬁﬁ%Qkﬂ&E%ﬁnt of

fatty acid as constituent TACE
pr @@@@pqnmfe@ﬂql@w magter dgae allmld@élsstnft@r fpfrecﬁhré’img sgerols

r efdnded sl frh@B @ rols. The free-type sterols can be
removed by the refining processes, whereas the ester-type
sterols can be hardly removed by the refining processes.
Therefore, it is considered that, in order to provide
refined fat or oil having low unsaponifiable matter
content, specifically low sterol contents, the
development of a raw material for refining having a low
content of ester-type sterols, which cannot be removed by
the refining processes without difficulties, that is, a
crude oil having low ester type-sterol content, is
important.

Disclosure of the Invention
Thus, the present invention provides a process for

producing a crude oil having lowered unsaponifiable
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5 crude oil. Furthernore, the present invention
provides a crude oil having | owered unsaponifiable

woragoses3eeont ent and/ or ester-t%pe sterol contRC/JE0EBE/013000

conprising, as a constituent—-fatty acid, a highly

unsaturated fatty acid, 10 whi'ch can be produced by

t he above process $nd provides a refined fat of oié
Il an

priBfe®d FPURThi IART TS BT TIRE tHeF TR eSOTHR
present 1 ¢ rvend | g pl pvidest vaatedisf atusesaoidtae above

fa [o) F oj | : havi r L :
roeedye fuent Hatly Shed dFC APrURIE] Hhe BREGIHL Bvention
hi ghtoyidemsatrpretess f 50X ypredec kg o2 continedeptl f ey the
ack g, pave; 1 al ready been reported (Japanese Unexam ned
Patent Publication (Kokai) Nos., 10 (1998)-1918&6 and

10 (1998yrthmuore anbheUpFeSPRE JRFRHELRR TPEREIGES on crude

of o PCTh 291 iy b] et ¢ @MuNoap3R0P: HIVS dattdheséntent and/or
producti on processes owever, are not.ggitable for
c

o8P LRFTRERG REeL? dﬁ%??%ﬂto?n?afo%ﬁr%? '9peBaule the

ni tongehtsont cRatcpneenty ati bhghhlyt hesakdrabednfahey acid,
cul fu LS. |.ow 'l h :
cothEf o | 98 prddRGEAPRE: ChE 2600 pPopPuslCank Brovides
unsarefared fatt9raeid-poadared nfromathss dap or oil.

recover gy PRErRYEE Ur €nBagrbgent | IRvONEdoRYproeifies Myagious
culture Ln an enhanced nit rogﬁn source concentrati on

of UBRR REJFRM 2PAVENFatc3Ee®thowever, it has been
found that éheoubDshapobh§i abversdt trsaponiénebaadmdbter

the sterpl _content of t j .al.s .
enfGAEERT 2ARcor Bt fgl o e sor a0, CopeFha: Bycd pionty
i nuesttonatedt battpverbdg aspeodasstbhupnbcésstuhpehd have
CaQ%§§hHgf¥eQ9tPe?8rtéHp ?ngﬁgée'@néQﬁhiﬁE&eﬁbkéﬁEess

by |g_- oncentrafion cultlre and an_inprovenent in

quBkbijcayians éBakaionNPA-350unsAPBATriPABPE ARft &P (1998)-
ﬁoﬁbggﬁaaﬂﬂdfP§59hsﬁ@ﬁgsabaneEEQTEéﬁ?EgtibﬁveﬂtPF?

ave mmde extensive and__| sive studies .on, . culture
CoREPLEBRE aRcNBhoRP BAr SWEP340a) 053858 Proateeitn
PCht3E28685)1B608ve?, apﬁpnsttEuh;abﬂefﬁbrocostkeffective
Pr oguGee. § By "BY! 8a¢0BLALAN N0,8calbAN L AL hOPEBoBAEER e
coRCERt FatTon"wi th a viewto providing a fat or ol
(crodeevikkpthani af tbremediutnsapbhef Fabtergatcetow.

conhgpbrapd/ Ok negtabrt ¥Beeph8hBk the cost effectiveness,
the amount of highly unsaturated fatty acid-containing
fat or oil recovered per culture has been improved by
performing culture in an enhanced nitrogen source
concentration of the medium. In this case, however, it
has been found that the unsaponifiable matter content and
the sterol content of the fat or oil are also enhanced.
Accordingly, an object of the present invention is to
develop a production process which can satisfy both an
improvement in cost effectiveness by high-concentration
culture and an improvement in quality by a reduction in
unsaponifiable matter content and sterol content.

The present inventors have made extensive and

intensive studies on culture conditions and chemical
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5 content and conprising a highly unsaturated fatty
acid as a constituent fatty acid produced by

wohe@hossseentration culture. As a result, PCT/JP2003/013000

surprisingly, an inprovenent i9n- the form of an
agitation inpeller of a culture tank and an
i nprovenent in pH conditions for sterlllzatlon

of the
1Gomagisirhiensr oed o @rc @ Ha R qiFed imaedia contalning a
%f%ﬁiHﬁhﬁ%@%nOEO@rc@f@@ﬁﬂédﬁié&ﬂﬁﬁ%&ﬂw:aiﬁmﬁW(ﬂb(MI

d ) "h tt
OPHRLHND 3 RETE Doty (G AP Ry S e
Stxﬁféﬁp&ﬁrﬂl%\rm.eoﬁnaﬁﬂienmmltdrf‘tﬁmnﬁ/@% kq;s’umil-gfrytpaamerol
co r n t.u f

{2t AP AL B R B, agea oo
a satdrsfadtient drimt adifd aagrdds hmﬂ@ﬂ%ﬂoﬁﬁnﬁwlon
Prafustion gfs *HDQ‘Hs\ﬁil*&J I%gffﬁﬂ&%d‘lﬂxtlérﬁcln%%d@ﬂ&lt in

m croor gam 183 cul ture "net hod anes

Urié;@rﬁqré@ qfataéhtamﬁlcoétllé‘ﬁ’ezbl?q( i3 N tank and
J23Ant AV QPrINRIdd & ongefor totansfeization of the

coeffJC|ent EkLa& has be n exbﬁﬁfbﬁfl rUS§$L§E11§Hhent of a

mmmﬁ@mrﬁrrﬁ:od%smawﬂ ahaﬁat eporeied ¢drtde|aihpshaving an
' e AL S0RNLP LR YL L Bl ndiDndd gk tzatz@nby

consunptt on per uni anoun

aewaiglmh andl/e@m‘ are| et ey -(XRg s%hgqqra%%ﬁq %%e%t(

, ﬁdﬁa d
5% ) Lacx (Pg?rgt éﬂ@lv%%ﬂl%fpﬂ N%)hléigs%ﬂgs%n ce

rreé%’a iédaQ/JaCFu%"s %fc%n%ﬁ)f‘tlﬁ%tt%ﬁ?t%a%%% a volume of
0.2 to ﬁ@ 18, kit deh &t ehe Sapply epbra eshthafactory amount

for]gu é%%‘ royl dest%i{zt(g %g eﬂf<§| Sﬁ&l&?”o% olgf?g‘llxi‘y

vol
829n$39683ﬁed35attﬁaa¢1QPgm$gn@ NS00 GRgAE]gmg ?y)a liquid

| Ea¥Vio
I A T O i Pgﬁ‘@g tnd
(ZIKQhalhaN@ r@pb%?%@)rh%§97%9nul%ev?&Ymegﬁﬂc( ¥YESh

betﬂ@ﬁ@fékd@&éfﬂp@iéﬁﬂ ZMLQ?HBEQ|bééﬁl@ﬁt6551vely used as

ted by f hi s
aRRORDUSRuORPERPS\BREDRE 1B, 1138 16955 FE 5 FLaa |

( Pgh¥Yodryshishs N ORbdhatd) has reported that kLa has a
relationship represented by formula (1) with agitation
power consumption per unit amount of liquid (Pg/V),
aeration linear velocity (Vs), and agitation speed (N)
(J. W. Richard; Prog. Ind. Microbiol., vol. 3, p. 141,
(1961)).

kLacx (Pg/V)°*vs®°N°®® (1)

Based on measured values of a culture tank having a
volume of 0.2 to 60 m®, Fukuda et al. have reported that
formula (2) provides better correlation than formula (1)
(Fukuda et al., Hakkokogaku Kaishi, vol. 46, Pp. 829
(1968)).

 kLax{(Pg/V)°'vs®oNo-oyt4 (2)

Matsushima et al. have verified the universality of
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From these correlation fornulae, it is considered
that, under identical agitation power consunption

w@ Rghn33eand i dentical aeration |inear vel oci tRCT/MD03/013000

conditions, a higher agitattoklspeed (N) provides a
hi gher volunetric 10 oxygen transfer coefficient

(kLa). The iitati.o ower, requiremnen er.unit. anoynt
of Tokmykae 19); Bhrodant B )RS, rep A pdh otiedle (1)
PNeN8d%2Y C4n hhemere pidefyesepilsed by dedemsiltization as
ek %%%teit%ﬁ%wg Fﬁ?mﬂ‘iﬁbﬁﬁa S&Qt‘&ufs%%%_s atg,di ameter
of "agitation inpeller. 'l rder to provide a hi'gher
agHedkobe sefsedad il nvogi-v8R /wir-k 188nd 197Ra «i s,
identic i i.QR..pQWelo.kequi rement , .the use of a
culturei#ggguﬁgyyﬁg ggsﬁgll%r power ﬁa&ber (Np) and a
smal | er Fagint ahieee copekleridt doxmetlee,(dt is considered
consi_der v L i.e , .
(BB R Sopara 2P iatedost s e oo ign (PI/V)
(| andoddenitdatlo apretdbinolldgpar- vMlogdtyarkivsh conditions, a
Fenehi-al ion tERGbReepkle) (n§diked ikes Hi sabaeys T_dWeRitric
and Shiro gai, Kyoritsu Shuppan Co., 25 Ltd. p. 175
(198FPPTdeserPEes FR]EL icdgaidi(kgadt-andard condi ti ons
for ﬁn qﬂ}lreafaig@.;&a%gghabio?;éé:ﬁ bHlelghuri & efmasnk, gerunﬁ&.t iamgu_slt of
in.the .range o Q a standard range and is
t y ey i3 §?P¥ﬁis§ﬁt’°ﬁ8\£\¥e?f,%rr“%‘sl&ﬂg§|°i shed only in
wat er opgv 30 papitar/g sol ution havinga4g | ow cel
concentration. In order to inprove the cost
ef fivbetdedien@s sepfresketpr ddgatiidodienishie ye o Npe mepareisem tef power
antro enﬁﬁgﬁrce in the medium should be increased

1

t o YRS & TERIES Q&S SAMgSon CETREAEANIOD difpeLler-

present Iimwemntear $oharevikie kolghtherhatygl tian i@mnc Wtaede (N) in
Lot ! hi T on.

ne s Rt QR sBae Tl SRR, At daga o Hover

PCTHEMRZ0EEImE300he usel ofc gefoildivaie takahayimdalesgmaller

t hegWed HMhinert NAIPYNQING o€ Winfalir e 1S Alitta@n onh auigd e r
taken into consi.deratign. Fuz%gsr, it has been found
t h&LAMGET ddht dSi 59 er&Y iBEY 3RS -nedi um

having wmgﬁmman@&daﬂLLrQ@dmeﬂbuﬁsmgakwxwﬂHuMuzﬁiﬁyﬁiseibutu

i g Q050 AR S SRR -
Miroorganism Fermentation Engineering), edited by
Hisaharu Taguchi and Shiro Nagai, Kyoritsu Shuppan Co.,
Ltd. p. 175 (1985)) describes that, regarding standard
conditions for an aeration agitation culture tank, d/D
ratio is in the range of 1/4 to 1/3 as a standard range
and is typically 1/3.

This, however, is established only in water or a
culture solution having a low cell concentration. In
order to improve the cost effectiveness of the
production, the concentration of a nitrogen source in the
medium should be increased to give a higher cell
concentration. Therefore, the present inventors have
thought that, in a culture solution having a high cell
concentration, not only the volumetric oxygen transfer
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ester-type sterol content of a fat or oil (crude oil)

conprising a highly unsaturated fatty acid as a
we@ongsleoent fatty acid extracted from m croor PERIE063/013000

are 10 increased resulting +nlthe production of a fat

or oil having an undesired chem cal conposition due

CORER AT, (KL H140 RSO AL e O Ent

obuunsarodlivdlen shitler ben takeal inte donddcesrddon.

w th an ngrease d fahock Tldr Gl COMeNt bl vas
preeditciiddroud ifrata areddiun) havdinpaki enhenesto nitg@gade
LA oot B8 ONIUGIRD ), 1e o BIRARN dewent o s

Ve a1 5 Eh 'he" cul tur'e in a
C e atE et 5 unngsqugi@bltq@afté}erorcq;}‘qe% and

%tt‘?-:{}‘ The i aseds inven s diav d 1
cOnsi eﬁﬂgf‘%%éroligé g crude oil)

that the lowered fat_or oil con ent er
c ARG #h higitve dhaP HSdsshiias & &
C%ﬁﬁla{&ﬁﬁsﬂﬁtﬁ Vel d sderolctoah tfordn mamnqquagi:ﬁms are

resent inventors .have c th i
et T e Fon it Fhrd S ?F!P\%ﬂ?%te]td% 205fcon2éearﬁ rgakt D
ofhat\hmgwl dn ogedesined elenidel mafipesitiomidie whaibes
t
' W’évﬂ{% ané\f'{ﬂ)g 'mr%rﬁ%d o Y d i@r% Qe d’ér?centratlon.

oxygen coef ent (kLa)

al so
t Hovamt @ kas tiRRORRdittRaE a‘#be tcfﬂ%t%t e%d%f&sea%@g %eable
fafatfePiin %@Ptlﬁd§€&écr§i@es@fﬁ§ﬁmam et se in the

h d at f
[ HRAT SRtk RO 198 GRL T ah TS DaRRTal 1Y pPisnino
ergie:?emln my@rﬁbﬁael epxit s o mnalf | fdenst vel k) u‘dl IésroaNSl

esul t res ' tor S
en YHES hg ti]%olﬁ or}é"gllyfpcon ?ygsérgéeﬁggﬁ% 193(1 the
|r@uemmmg ih@ept@d&CMaW¢t@ls@fsh¢@hl?h@hsbh%r%Wbﬁure in a

i r gan 8 16¥WbtUERe ESENGraoil
a$%%?§ftg§ thﬁé€§89 ?%e1$§§}%n%f t he vw)ﬁ%04/033E9 *

PCTPOFEBD3PeT 36861 - - ’Jilze PFapeRkr IBYCREPT Rt ROKE 6318 dered

| npghteEné= 1@Jx)ze£@dtfl§tlaﬁedslld¢@ﬁeﬁﬁt pércubllreataad an
It has

su%%?F%?ﬁﬁg upaaaanfﬂhgbi?nm?hFércﬁgﬁtePﬁean? aFSBFToFYPe

cogpersingoatbhghl y unsaturated fatty acid as 5 a

ConStltK ngrdgﬁh aC{ﬁeeé£§§8£§ BG?H%BP@ have considered

nlcroorg nrsm I cant ower ed_ester- type
st ehat, cont Bagh- concentratlon culture in which th

concentration of the nitrogen source in the medium is
high, what is important is to improve not only the
volumetric oxygen transfer coefficient (kLa) but also
mixing of the whole culture solution and thus to enhance
the fat or oil content per cell. The present inventors
have aimed at an improvement in the shape (form) of the
agitation impeller as means for achieving this end and
have made extensive and intensive studies. As a result,
the present inventors have succeeded in enhancing the fat
or oil content per cell and in improving the productivity
of highly unsaturated fatty acids, by microorganisms in a
culture, using a culture tank with d4/D (the ratio of the
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Further, it has been found that, even in the case of a
culture tank with d/D = less than 0.34, an inprovenent

Wo eoopiosmsect i vity of a highly unsaturated fattyPeDiRR0#B013000

10 microorgani sns and a reduct}®min ester-type sterol
content can be achi eved by ster|I|Z|ng the nitrogen

so rce |n t he. nedi,um.at a Iu not
1SGe Ry B TR Tah 3pBiRT 000 T shied
extieame\t@ra@cf |qmﬂ¢menev¢a$ﬂ<udr=e©)aﬁd0 3¢ ao dsel.t , Fuarder,

15 u e d f.at Wi o Sude
AR Iat DAL ARG ik, O Sl e e

an fa@r Ore&tidy qoy\@éﬂssﬂél@ma Sd At uwaé@é@meﬁig Rtk RGdd as
vvhar @oh s tGthichte ﬂa&t(ya%rcllad et aldSledy far ol [iher @nl‘i‘:@'ﬁbrganlsm

ded th it [
e dee s tonas Aty BovBasn Beg ot -t s (HRSTeRARTeRt
the cas@ucrftkmrc,uerkms beek WouimddARat, I esern Han the34ase of
CU|t%E§td% rr”@@u&%tdﬁ% al@%@' %5.0 % n'%% amﬁrovement

nltrogen source wh S beeén terilize
valie pyoduyett ivbrtey tafe BigMRiys urm&@twr@ctetdo ftattety aCld by

C ORIl 50f1 dnfde aq{de%e%dh%\(:%%trﬂ Q" e%@e’iﬁ-%%fp@ REle¥ol

the presert Invention provides proocess f

pr S@REIERG &6 ke %qleﬁ@@i ﬂ?g ISG\%rléL&Z%%’@mnf%t&@lgén

Watsb%ﬁ:c‘éorltnerﬂheaWcﬁﬁmﬁ%tteb- :@Hg@fa&?ﬁ Jf wtm%ﬁte amdn 5.0.

conpri sin ura ed fa |

Conet | { GERES HiTyida LienREeeRY ST A PPy Sy gade

m W&mr&hp&hﬂeelsoﬁreprsmm% aad,atasora gdsult, have

?0%@&& &@#E@é&f%%d&%&% acidla%,,a o%%”s(tdxfula%moll)
atty acid is cultur |

um cont al ni ng

ni feggew leviarasd caremen idiiadd cofmar tay mm%.a\mde(or

culetsutree:-ttw@ RUINPRG Wt ¥y EidAtiRY d RN whereln
satisfy the 35 requirenent "that the ratio of th

di %té’treoflsad?at]%ﬁﬁ% oYt HSING .cu(btutr@ R rﬂ?é}Vlded with
dl &ﬁ?i‘taﬁjl‘dﬁtid‘tﬁ tgdlliex tdth d/» B ncsx dl/d:ésF #had) ot.834, or

04/ 03369 1 JP20Q3/ 0130
b Y RETVAI o E8. PETdey d bt G50 Of & culture
chetramd«t e\mtﬂeobl/dy =hahd sy taramrﬁ)sa}mniddlahme niggt tamrried out in

Corét d%q{tém{ %Q\a%l%l% s"éﬁh@g VH{J]W%% @éen

the a ove process. I nventi on

pr GHegdsl iz akfdthed B fVa?tlu@r o Ing¥r redhen fef i fhig has
t hg paye ﬂ{él%@letwﬂ]%ﬂort@fee@irég@wtnﬁféﬂﬁﬁl

provi des ac%? 1ng y, é%e present invention provides a
process for producing a crude oil having lowered
unsaponifiable matter content and/or ester-type sterol
content and comprising a highly unsaturated fatty acid as
a constituent fatty acid, characterized in that a
microorganism capable of producing a fat or oil
comprising an unsaturated fatty acid as a constituent
fatty acid is cultured in a medium containing a nitrogen
source concentration of 2 to 15% within a culture tank
equipped with an agitation impeller satisfying the
requirement that the ratio of the diameter of agitation
impeller (= d) to the inner diameter of the culture tank
(= D) is d/D = 0.30 to 0.6.
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and drink, a functional food, a nutrition supplenent,
an infant fornula for premature babies, an infant

wo eooad3m9s f or nat ure babi es, a food for i nfantBCT/aP20a820d3000

for 10 expectant and nursing hdthers, or a food for
aged persons, conprising the above crude oi | and/ or

t he above refined fat or 0|I i ncor ated therejn. 1
The pr &enPHanfsi |16W951t§-6’np i Fodiigde ol
N Aal e fi0Rd atnhema;kaptﬂumwiﬂeamiawunﬂ @ontent

the 15 above re e f t or .oil i ncoy por ate
oS &R I"&Pre( rh&rd%/ﬁ tatW ettt £+ carrlcgr%’gw atﬁ%&e
f grovedls. | mnear;ﬁmgaéntorlmmrmncm & lssmrowsides jprrefined

T%eaﬁgr esent G[Héeoc{l & A q\f'{?deﬁbo & dafk fude oil.

rising ve crude ol l
and/orTna)nnﬁsenﬁnmpveﬁuuqnja%ﬁocﬁr9ﬂ4d$%uﬁn$ﬁﬂ%ﬁ%&1f°°d

theleidyinkhe é’rﬁﬁ%‘élér{b\&erﬁd&ﬁ Qi&mwmicﬂﬁss@plement, an
phar naceut i cal conp05|t| on, rising the%f Ve 1a
crivdars: Lot §%e PLARAR! rre'e %oe Frat@ipriignt tormu
Irﬁayf?uﬁuﬁén?iw&éﬁrha'm?bd;ﬂuxuﬂnfanmaunacﬁbemsﬁpr

provi des armaceutica comg r r
uéﬁﬂﬁxﬁﬁgahﬁﬁyé RS W or © égéﬁggf é%

f germord | @ampr i singatles iabaeve Enbutﬁn@hl sam_yﬂ/cphethe above
I nventio L esent 0O a process

for® lpr}%é]du%%]ng a ?fjp lﬁwﬁgf%%gé%ﬁ I:l]aw ng, | ower ed

30 unsdﬁ@mlpr%®¢@tn%@Y%@t%WM/%#SQ£ﬁ¥9V%@%% 3t epgrapeutic

CO@G@%&tl@ﬁdf&@&pébﬁbﬁﬂsfhﬁ”ﬁﬂéYab6$@1@f@a@doiatimd/or the
acid as a _constituent f aci ai

(cRiRmee 0¥¢'§ln%‘?1dfa’Fo%’ﬂs°Ja Ib‘f‘?‘?ﬁ?(%ra'fﬂg g@%ﬁ?f% °ptl°nally
nutsgétweal wionds, nestral cdnootsr swiltghienfosucizh)

t th f d
?{f g#%%%€€a%)g%r89?%ég Igfré%§%$ﬁ%t?%e9¢at or oi
(crude Dhé)presenpoiaventiveralse ghevidesop &ppd for
Pc%agﬁag%g%ﬁigggégéngcgﬂpff§lﬂ§e@EQtaMgbgogﬂﬁQ§3§9§ and/or

invention is a m OBIa| f at
ortbe| abpvai redinednfat enl oLt el pFOBBLF2pPEpEPEHDY

CU'tur'@Eeapﬂbﬁéﬁergﬂﬁéﬁﬁloﬁaﬁﬂbbepﬁbvmﬂédualpgaﬂm&aEutlcal
O oo SORTAbS! Bope LB RSLOLLY B6b9qpoene
ni tregenredlined €ancemnt vali bncotp@rabedlsdersha.f alher
Oigrggéﬂgeigbgktggﬁ Egggrsgovides a pharmaceutical
composition prepared by using the above crude oil and/or
the above refined fat or oil as a raw material.
Embodiments of the Invention
The present invention relates to a process for
producing a fat or oil (crude oil) having lowered
unsaponifiable matter and/or ester-type sterol content
and comprising a highly unsaturated fatty acid as a
constituent fatty acid, said fat or oil (crude oil), and
foods and drinks, therapeutic nutritional foods, animal
foods, and pharmaceutical preparations, with a refined
fat or oil (triglyceride) provided by refining the fat or
0il (crude oil) incorporated therein.
The fat or oil (crude oil) according to the present
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unasaponi fi able matter and/or ester-type stero
content achieved by culture in a culture tank

w@e@vostseB Wit h an agitation inpeller of d/ D =POr/3R003013000

0.6, or by culture in 10 a nitldogen source-cont ai ni ng
medium sterilized at a pH val ue of not nDre than 5

when a culture tank of d/D = less { 34 is _used.
SpéBVFFEéPPy%StﬂemFQFOBFaélFaFc?HdQl P?tﬁégegnfrom a
ungapentéi pbbausat peepeostieby Oﬁlﬁﬁtlmgr e mlilalfroé}r@%lh)ym

roPEopPur cPELPGOHAEHgr & FRBNOT. Bo8 oG ONEE OHi and Bi-o8AY

estiesattypeedt éabtycentidntsot qonsnmteenhaﬁatt&%abyd in a

“Ehgﬁku 95ﬁ£§?ﬁ?h§egoh gﬁgbh BuBc8% Bﬁc@ﬁﬁ@%%aoﬂoﬁg 2 to

eran { m5|g hi ghl'y
unéé%ura? G Qetfartylécﬂérééﬁt@h ) BaSedoWRTES: a

fathsé@bglfﬂabmg ﬁ@%te?raﬁHVOQCEHQ§er&be afepoll b@ﬁ%ent
than 10 wel pr.efera

not s thandﬁ396
me?ﬁﬁ#evﬁérEYpFéﬂéPéﬁlﬁn ﬁoFuﬂ£§§etﬁ3ﬁ 309°Hy ¥h an
qﬁéblﬁﬁeﬁehabhﬁemﬂéﬂ assa/bhanozle% by weibghbr lby culture in
er m croor.gani sm
TGt ERSust! spUspedbrhcAlnthey fRRiAR SMeednilen gt o pu
hi gallyeungahotamedef &heyp acivbenas aué@nsﬁlﬁﬁghtoﬁaﬁVP

acﬂgsﬁhQHEH GGBQa%F'%geQUt M croorgani sms referred to
hefein are desira m cr oor gani sns which can

producespﬁﬁ#ﬁﬂyaé§Ya Edgstrtulit 0130 (FEude gdild dps an

trvgk¥peni¢eapdt medtlerokenkieghl ysfuamt ml’o&be&hfa&t 2y 2% by
aci d sglected fro cob h'ﬁp %Bt%nsa ur d f at.t aC|%§e
havehghts B CRErabLy: Bo Poks thaRd 23 O EYolE @it B

bopdefenabiiyghby mosat whamned .B&t by waag@& kad/oy b8 ester-
no%ﬁp hﬁQ%Qo%t%%%t%%% %fokoqoﬁg go%%%i %5 OQ%Sweﬂg%t,

Yy unsat urate att acCl S havi n
caprefeabbly aod Boge rhbua@ do 8Bl SYybuedg. t\mmore preferably

Zogﬁko%%Q%StggE/%P%Qo%ﬁo%%gggt, ahel éMﬁﬂyHQQIhnsaturated

unsat ur at ed aci d$ havi'ng 18 or. nore carb

atéﬁ§t§n&CadoFoﬁﬁﬁ@tdo§@ﬁ§db8ﬁd§q§%% @ty qqaﬂﬂ%guﬁPe fat

aciod ©8.19,(k2ueet adaogt dfemeitC 1@gisd)chati NO® by weight,

. BRSOk el SRR UGS Phve pregozabiy

7, Dt 3 eb6- tdh@(romtbmmqhtacmsdizimﬁ@abla’hdl@,&ess

W6 ¢t 200 k3 1A HAC oS ARRAARIY C Raltre WE R ghly
microorganism capable of producing a fat or oil
(triglyceride) comprising a highly unsaturated fatty acid
as a constituent fatty acid should be carried out.

Microorganisms referred to herein are desirably

microorganisms which can produce, mainly as a constituent
fatty acid of triglyceride, at least one highly
unsaturated fatty acid selected from wé highly
unsaturated fatty acids having 18 or more carbon atoms
and 3 or more double bonds, w9 highly unsaturated fatty
acids having 18 or more carbon atoms and 2 or more double

bonds, and w3 highly unsaturated fatty acids having 18

or more carbon atoms and 3 or more double bonds.
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unsaturated fatty acids having 18 or nore carbon atons

and 2 or nore doubl e. bonds include 6, 9-octadecadi enoi c
wao4msies8 8, 11-ei cosadi enoi c acid, and Mead apC™JP2003/013000

(5,8,11- eicosatrienoic acid,l%armd w3 highly

unsaturated fatty acids having 18 or nore carbon

atons and 3 or _nore double _bonds include a-linolenic
aC|d (9w§2h15h6¥t365é§FF?§ﬁ§|éat5¥|éflds having 18 or more

o Badfod’s PSHAOSER. 5 FASHBEE b LBbalnctige -

(51§n$ieﬁﬂc1Zc§ac@éaﬁembaeeebeeastglenEEéM@cld), dihomo-y-
7,10, 13,16, 19- docosapentaen0|c acid), and

(4lin¢®e33¢1&¢19 d&eééahéxaengsatace301ﬂc@@¢domgayaChmdonlc
thsgﬁae%§n§ hPV§@t5980sakgt29eﬁbeaoeega@'Sﬁslﬁamsbﬁe_

use ong a§ they can produce
(tdpgbyaéetdeemomonpcndlmQZhAgWEy,andt@Patgw fatty

aci ds_as constituent fattg acids. M croorgani sns
capabi’elBilpr bHnEPRgSPRED PGBPPC(PFFSPyce@Pdééﬁle

Coﬂﬂghﬁgggté?afgkggnéﬁ138'ﬂa@in °T§tbkuﬁBEeféhkﬁoﬁCbQ§ms

I NC e m Croo ganlsns bel on
t hendg@nas WeFei epEPLe, besArdiBEoPaS, CPYrRFE ecddienoic

Phytepht Bt 8- i £8BhEk EhbEM aCliagdospar veay Waear (5,8,11-
Fusarlun1 Aspergi |l lus, Rhodotorul a, Entonnphthora

EcRilAOSP6FARRPER agiAd) s SAPFoMSg LN LY0 UNSRES §asds Fatty
bel angin QQnEh?SSBPQ BY3 NQ&BbﬁrSkE@geQBdtgeogeRB§e double

Mortiere ude or exanpl e
Mbbhneselhaleliengaldnolenticerelida (8xilgua s -Moteideceltirdenoic
hygrophila, and Mortierella al pina. Specific_exanples

t hécas i AcPudd. &érppéﬁéﬁpatewéﬁ@aPAC(PF@ﬂsS%@)4 W) 1
20Q4/.03 PCT/ JP2003/.013000 6 ntienel
o Badd: AP BSTEPSaRELEPERatCa ity SPHR e o EGRR0a1)
I E T 26 T CC
TR T LY T s i i ) ol
2507530 CB$18439660CcOBSPEREARR01CBECEE) ., 72ndCBEA

608479, 1021 §”Q60@? é@%o@%h%&%%h@%c Egr gexanpl e,

nlcrdor%gnlsns ongi n to the genus
Crypt he e@ﬁﬁaﬁlehra@t PreSRP tSERVESERPDri Grhl

U|%§@k@oré§ﬁ@@ﬁ§h%bhl%ﬁlu@%dH%bIQBhﬁoh@StE&y 2lagi0 pheduce
e 00 23 L. 091Nl oBable ol PO racea
fatty acids as constituent fatty acids. Microorganisms
capable of producing fat or oil (triglycerides)
comprising arachidonic acid as constituent fatty acids
include, for example, microorganisms belonging to the
genus Mortierella, Conidiobolus, Pythium, Phytophthora,
Penicillium, Cladosporium, Mucor, Fusarium, Aspergillus,
Rhodotorula, Entomophthora, Echinosporangium, and
Saprolegnia.

Miroorganisms belonging to the subgenus Mortierella
of the genus Mortierella include, for example, subgenus
Mortierella elongata, Mortierella exigua, Mortierella
hygrophila, and Mortierella alpina. Specific examples
thereof include Mortierella elongata (IFO 8570),
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restriction fromthe Institute for Fernmentation, GOsaka

(IFO, Anmerican Type Culture Collection (ATCC), and
w@zov0smbHur eau voor Schi mrel cul tures (CBS). FRCT/iE003/3000

strain isolated fromsoil by a&esearch group invol ved

in 15 the present invention, i.e., Mrtierella

o ShtaLeaSitt BRIGETRIGT AR SRR Bt

theIﬁDe§eAﬂ) |Mvehtéua}lapaﬂespanydebl 85681 ,aAT€€d 16266,
C“'E%Ee3??5%t'gﬁgcoﬁﬁggﬁedcgé ggb&ﬁﬁ'”EBsnzéqv%ﬁcec%%

celTs collecfe rom fhe se fure ar

i n88Q1-28edCBAt 848 - PPqulF8Snédi’ure, £8Pl 648d 7By RBISN608.70,
culabdr essl nsuhegcaseadhsa | i qui d medi um car bon

sources _usabl e hﬁfEln i ncl ude, %rg not, I|n1%%d

to, tho§@rcHHABR §'u@é8rPHr€ﬁ8l§PF eoPREIRMFpIEE, the genus
gla®9®&hebbdehmﬂm, Thraseochgteiangs schimbtayerium,

SOLUBLS 125 SLALAN.HURLISRES o OLXSTLRLy TRINLLY! 2300 1o

saccC arl : |trogen S urces I NC
natmenglionetr egenisvapsgenismsh capapépt ofieproglsgdng DHA.

extract g 1MBlet ¢ ﬁégEa§E§alE§ahreeé§%§g%§leC@i@ﬂbﬁ% any

acids, corn steep liguors, soybean rote
defgEtEdCEapBeiRE™ SRE éaﬁftéﬁué?@eéoa?ea%menéa@aﬁm Osaka

ni {EQ[N AAELEESnSHGReaBulkeRe @%@lb@@&@ﬁnkQTC@Utr@%@n
sour ces aﬁgh as_sodi um_ni t.r at ni um__nitrat

nd
ARSI PSBIF&RE. VPRTpSPRIEERF I IO PSgaRB S dour €HEERETY, a
obtsaireda fisolnseybeans, s@ﬂ&cb&I@akbﬁe&@yhegﬂﬁup35nvolved in
def tted soggeans 8% Bean flak edib %bean

pro e.R%eSE M usé édy 1egﬁ goﬁ 8§ﬁata SAM

n=cur
fld@ll (FERMb&-AEABI)orfEBRYS BPRE 231%)r vgyn adsor be. used.

par ti culgr or\ﬁ@r%@%%%ﬁ%% %GE/ $R2Q03/ %égoqn thU present

heat - denat ured defatted sqoybeans, nore preferab

prd@ﬁ@@§l§Pep§P€He§y W@S@lﬂ@eapﬁn@ &@?ét?é&t§6ﬁb§8ﬁ§tl°n

at obdRauled’ Byt eud@Grand Hemadviagcancet kandls- sellukicted from
i.n.a, conbinati.an_of

t I
ek o F L ORI R Rt A
théol&b@@d byt megencsdtuce. Fomnt héwe, cieenecessdrnyguid
prgm%&ne 'c%?%onpg ﬁ%%'elé”hsa%ri% 51%‘}%%&&”‘ g'i% but are not

nesi urh i ons, ciumio
i oRS NS &9 i rtbﬁsecépp@pnlzr N@edlennﬁﬁgaﬁé’é‘?e fmrcleéqample,

ang1eRRA, iFeNetodB] WidEe) BREcRa$®se, maltose, soluble
starch, molasses, glycerol, mannitol and saccharified
starches.

Nitrogen sources include natural nitrogen sources
such as peptones, yeast extracts, malt extracts, meat
extracts, casamino acids, corn steep liquors, soybean
proteins, defatted soybeans, and cotton seed meals,
organic nitrogen sources such as urea, and inorganic
nitrogen sources such as sodium nitrate, ammonium
nitrate, and ammonium sulfate. In particular, nitrogen
sources obtained from soybeans, specifically soybeans,
defatted soybeans, soybean flakes, edible soybean
proteins, bean-curd refuse, soymilk, and soybean flour,

may be mentioned as the nitrogen source. In particular,
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be used as mnor nutrients. The concentrations of
these nedi um conponents are not particularly limted

W@ 00fM8360% the growth of m croorgani snms i s noOPCT/JP2003/013000

inhibited. In practice, the-tdta 15 armpunt of the
carbon sources added is generally 0.1 to 40% by

Al SR EHEE A et b Fo e dhond g teap B )
t codddadoys vprqtﬂredrdwxe et erabhyleg tde ADgEY WWns at
VRIS BE e 8 801 9 0 & Ny ﬂé@b @gvmglpt%eﬂawf.

sour ces and the Initia
an®emPoREnt w@ay e retRh bésOJédH’éda j GombiRaRpR oL two
\A%:ghﬁmrénéf tmezﬁ her i:z@ua S€othi £t 1 8 echéheo£arbem the
source and the nitro source and, nore preferably,

on?RPY RN LEF POR st %gnay be fed. 25 In order to
i ncr easputbieeyj el fl écewmsatyy apedsphbsty iamws dspotassium

exag@%ban%¥9¥ ?69 ﬁ%sgﬁgsfﬁ?hgéﬁgecgg c Pim 1ons, and, in

OC% or salt éreo such as leic
acaddotlonnomet@l atoms Pichaasyltend ecpRes; «‘zwc,

%R%Qne %thﬂicﬁéier§ndgéME§Itn15ﬁ§tYaﬁ&'@1€§ﬁ§ﬁ5ma9ralso
sor % fatty acid esters: or faf or oil such as

ol Peeuspfisas BEyPeapbrient ?apeseed oils, cotton seed

oils 0rTHé'8bn@éh§r@@y%ﬁ§ @ﬁeﬁheéé ﬁé@ﬁwms@@ﬁp@ﬁents are
unsat ur at e cids, .either solely or in

L ORBE nBeF EACU TRETBrhORE Ean S bnEag RE: Fie conatich P

0. ﬁ@&rb@r@@ﬂ&smseier@btylﬂhﬁbieeGS 10% pbaseticep the total
medi um , Cul.t S r t j ese
cutaPihr c8E Ehe CBYadhoPalfcll phffa T olippaLLbeE%L o

t eaper hyuweight ni prebegablyns, tahRbh WD wedahda3eng the

18tot§§Té§83993691@990n19£8§éﬁethQEE¥ H&éé&uiétﬁgeferably

varies depending _upon_th n1croorgan|
usddtonbagy ey, wehehtyl RaFe PF@ﬁﬁéPQ@Mr% Raylpa YtUelght

40ﬁbr§r§E§$@bel§Q tRe30fi tAalmaibadtmey 8hsochebuaedources
carried out at

ceﬁﬁglanggi UEEUF§UP§ W?lghgn aBSn?Pﬁuéalﬁggg %8095% of the

tOnmtndgea epsatasabddeflaity3 &oi 88%. b¥hwepgbper thdn of the
GERLY dhsatyrgled Labl ¥a gsbﬂ sbnrkaﬁgaaoéueeqltebbgn

can a nér
conprwlce sedd mQrEupﬁeﬁgrébﬂ-we@ném thp ¢erbon source may
aepgat irgp-agitation culture, shaking culture, solid

culture, or stationary liquid culture, and mai
CultureIn order to 1ngreage the yield’ o% unsaturated fatty

acids, for example, hydrocarbons such as hexadecane or
octadecane; fatty acids or salts thereof such as oleic
acid or linoleic acid, or fatty acid esters, for example,
ethyl esters, glycerin fatty acid esters, or sorbitan
fatty acid esters; or fat or oil such as olive oils,
soybean oils, rapeseed oils, cotton seed oils or palm
oils may be used, as precursors of unsaturated fatty
acids, either solely or in combination. The amount of
the substrate added is 0.001 to 10%, preferably 0.5 to
10%, based on the medium. Culture may also be carried
out using these substrates as a sole carbon source.
The culture temperature of microorganisms, which
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is carried out by aeration-agitation culture. The
medium at the tinme of the start of the main culture

W@ 2004088898 i e of the inoculation of seed cul t BCBIP2003/013000

solution) is adjusted 15 to pH® to 7, preferably 5.5
to 6.5. The main culture is generally carried out for

g%ergb a%éngQ E%8§$§¥a$ﬁEoF %%g?%%%@sccggales Ffpendlng
ac@@p@l rh:@et olicheopuesésm usedent Howevera her ohilgureat
Oft%‘m e‘%%tt%'x‘ée%agf B 3 28 %'%:Uf?)r%ff%‘}légl P"z%p%e‘éob)é A

culturing a m croorgani sm capabte pro duéi ng a

or Mgithod: magy yaepi 8€) usedniihesedy suditgrey l@neémrleee@ut at

f abloy +aCi30 °as td geenstillentntathy aeildurand st keRpst
resent inventio

char act.eri sti fetur f the IS
ChEPRENGuss! s oot PRSI EonBERa B0 SR CARGRGy Tatty
esterndsy.pe 'Ishteelporbplocmlibenbfofa trﬂifghalyudmsaithlralte_d fgtty acid
e C u r n | ;
ﬁ g%eaéngtP8§ FE% ?I 1% %ﬁ s% %%4598&%%€%% by this
by tenpe redumner eomrl;relm t ﬁe@ein cadiuee doncairrileg mdn BN

st %%'ﬂa'tzi%%%tgl%al%fﬂo\ﬁabﬁ@.t%fren Ofsh@:ﬁ%g %Qxlttlﬁ%@z S s‘@l%l a
culture tank ‘of d/D is used.

t hEYgEEEnt qrn\?éﬁttlleﬁaﬁé(ssi&é{\%doﬁé‘&télrﬁet Sierea WFﬁlélh cé‘alﬁure
| ovier claie ieentoant bef a@ﬁ&&ﬁ@m-fajg&bﬂaemt el tueent emhe medium
and/ or ester t e %Ee sg%onte in_the CE#de (o]

usﬁﬁgﬁ% b1 & g@&@lﬁ &Feo#%§| e time
35 offt rtihgd yamuudest)lo@omﬁr issienlg cImlg:tmlrye @m:éalttupalt)ed,sf adjpsted

ac'tthoéaHa% qL0oNS 'rtelf% bfl%tsy 58 id. 62(?04/ %?563%3% Qulture is

accordidg©to t sent
PCBRIRZE(I/Y0 F300d ed. oug fpﬁrvéznthOo@O degsnopreferably 5 to

chanaci8/d ,Stidref %eielfeeaba_yt kat. o e dqapgaponi fiable
matt er content and/ qr. esteér- type st er ol content I n

the crudd@Sifatard Pdved EFILP &SHL( uREGOFd4ngc o e present
t adkvehtd/da (ilshe mdicirebafalt Fetdicaeliar obftalnag tratonom

LT N A AT EeT

rmlcetpmbéfeercefolgrodMDmgOasffattoo@r 56,1 nustigpiyekerisls )y
d/ Qomgrq_de/ %gt Q %1@%1&/' R @l Cli_%][ra';l:%d""tjitaal:I g k&‘é:ta.tderasef f ect

a_culture tank havi a
voF%ﬁﬁ?ﬁﬂtqgﬁﬁuﬁﬁﬂt§3§cﬂﬁanaﬁdﬁihepﬂeﬁér&@%f%%ﬁ?q%§i§
t hartus JPBe Prekentblinveditileess o haatl@neB, is
de%ﬁﬂﬁ&xn&? arqﬁn%atter content and/or ester-type sterol
content of the crude oil are reduced by main culture in a
culture tank provided with an agitation impeller of d/D =
0.34 to 0.6, or by main culture in a nitrogen source-
containing medium sterilized at a pH value of not more
than 5 when a culture tank of d/D = less than 0.34 is
used. Thus, the present invention has developed a method
which can lower the content of unsaponifiable matter
content and/or ester-type sterol content in the crude oil
by using microorganisms capable of producing fat or oil
(triglycerides) comprising highly unsaturated fatty acids
as a constituent fatty acid.
In the culture method according to the present
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the agitation inpeller, agitation inpellers including
turbi ne bl ades may be used in one stage or in a

w@banabichy of stages without particular |imnmtarCDaR20d3013000

When pH adjustnent of the mediumis carried out after
the sterilization of the nmedium the adjustnent
procedure should be carried out aseptically wt
caoveohiose abendpstochauseteBASEATNACAGHIRI LA that the

UHWQBE%% f'I'a‘Brl‘éo ndaResMcohRenef aha/orhespdradypet seetol
er al O carri ed out be oretﬁ: sterllllzatlgl
o?oﬂﬁ@nﬁedmuﬁPeFSFudQXQ | 8renfenesefe &Y U N Eh *dods

Nel,1¢ALSE talk P dybangheupanist efi theatiiameties of
adjysted to .pH 6..0 at t L of.
c GOt ﬁglqﬂ4%ﬂﬂ%i$ﬁﬁeﬁt ES tﬁ e 1n52§ %H%%Et%r ofpculture

e nedium i n"an non
Meanss (=0 09.)0 =hef.ae tot Or.i6l,i pa1e|f@ura2>E_Yeld/m I‘Fatoes34t ke 0.55,

need tq di_ugt ment. Aft & the st ferably d/D =
st'&Fq P %tl on. b%yﬁ'do/;%der%t ggr eduge%tshe est erprtey e Y
ster@ toaevlerbin dnc@rdere teafk tei nggtten &&f e[‘ﬁaﬂ?y the

0.43% A8 o Priasensd raa\ferat Q:ﬁﬁﬂﬂﬁ.\ée wrmedmaa;tlraﬁm hedeime of
made studies on _ the influen

d 3
st&F diesso Whadt il i at PBﬁfﬁﬁaPﬁg gdagggv%b I R Mfore

mﬁﬂéﬂee:aaﬂq; trher msoaman dm of’, ths pesdueﬂ Aseaardlng
ul t, r esent ve t t &fpor
st S 1394 Orbflmapell u% adj ao\eég Jt éﬂ’a lr?ocﬁe 5
t harrks ne écabadss met kot qmct d—fa ang Lretam t°d~b|1é1 frPyRality

o"ﬁ %(é’é"v!}ﬂl{ﬁ?ﬁ 1811235 Sherddd Zs i on is
erre

Specifically, a solution, containin

rredl umMWERR (o A BRIt O diR RATHR phe fallgc%ed out
praeé@é@b&we pété/ﬂﬁmmsaﬂs AT /RDAB/ OISO 001 j @dkement

. 4.7, foll st | t I :
R RS RoB T B A 9P arfor b T L L e don
mesh L twobetst entse zcmhtanusaEUlQm wiebapewantedt ure
ISnYIE)JtI’ Lt g%?gesﬂﬁum c@@%f&%&ée helle aok Usd §ds {Re P! Bs t§erferally

A seed cul ure solutipn is
|mm@doumbefmew@mm%l%wﬂl%m ctite redipmny For

adi Yst 018, UsRBh €a f REQ fisth USHA D Pib&s ﬁbe shtsogeny pH
source- contal ning, sol ut|on befor(gj er| IﬂazgtbOQt the

i neha@ee pROn BEELhbEZREFETcutdr?
sutf{dei 6raghd, stQrbydf oshioire, apHdadphssmdmtmf athd, medium

2:%ﬁbgggﬁégpgﬁggbpcgggner tgcédooﬂeggkéss£gfif9£a@@bﬁh
eliminates the need to aseptic pH adjustment after the
sterilization. In order to reduce the ester-type sterol
even in a culture tank of d/D = less than 0.34, the
present inventors have aimed at and have made studies on
the influence of pH condition in the step of
sterilization on the productivity of culture and the
composition of the product. As a result, the present
inventors have found that, before sterilization of a
medium adjusted to pH not more than 5, readjustment of pH
to a value suitable for the start of culture after the
sterilization is preferred.

Specifically, a solution containing a medium

nitrogen source is adjusted to pH 4 to 5, preferably pH
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in a conbination of two or nore of them Readjustors
for pH of the nediumafter the sterilization include,

whio4ms398 not particularly limted to, hydroxiP@&r/Jpr2003/013000

conpounds such as 15 sodi umhyfr exi de and pot assi um
hydr oxi de and ammoni a and anmoni um salts whi ch used
solely or in a copbination of ,two or nore of the

) h .
M b e ahi Lot Bhl YRR Y 13- e Tkl LAGERs. NPT Bret 1 hized
of mddnpuig essiSs bk t ber &bt fored Bl K nfite i caddéiabbe 6H another

roduce 0O fat _or_oil riglycerides I Si
S b8 Pssthiad 1P TR | (O EPaRE 2 dpure
Thien Pt senon | neéitoreh helvel obtkemead fustedr ganp¥ns to 7,
Cg%?%éagﬁlgrggugtagFéaé OF  RILobTLGIYGRE! 88)ution is
conpri sl ng tihond-y-linolenic acid as a,main
colre¢elehedf ARty Blee dNedhyRNER eS LREK P AR dCPhERHe - 25PH
Pubh i catbps (Kokae) tdP. aj 993y - 98 887) tB8dnitrogen source-

m croor gani sms capabl e o roducing fat.or, oil .

AT RERGRSWBO KR BLEY %%ﬁ%f%rg?%dsgﬁff§laéFa8naén%iude' but
M4 e COOSt paventulbalyylaelidedt togl yebfuddy édapanese

Unexam ned Patent . .Publ i | ( i) No... ;
(ToEaTREREaETE b5t istn; arFBRShe S8 dbontlrid paidy and
mitatbonicr eatdenr. sglts heherepd phechnarenveadosglely or
ha I L& ' 0 ' eshafant £
o1 2 S o T PPt e o 3912%%2?“‘%‘;“ o
abP¥eOfi theomgdarBnafape thecPbeFgahrehsoBelBRGRAG, t But are

thﬁo@ﬁ?gﬁﬁﬂéuwﬁkgyegﬁhhﬂe@ft35 hbereends g?mbbﬂﬁeblauch as
and the upsaponi.fia nmatter . content _and/ or .
es?%g}P?pBY§EQFﬁéec8H$eﬂ? %Fséu@r53§r8fﬁaﬁfﬁnd ammo?la and
208rh633688sBRCEEIRRAOB/ 0480080lelglorcan becembiihgtion of

Io%ﬁgegrb%oggeogukhg e nmethod of the present
i nventron, specifica Fé by main culture in a culture
8§

tank pr¥icdeeraprisas Bgleaeing tRpEhpepubpegpp Mortierella
0. 3¢ kﬁeogénu%TMQYtHEEEl$H|bHéekthﬁ Rbt begaplsoubCprbduce
containing nediumsterilized at a EH.vaIue o%.got.nore.d as
thgﬁt5°5nelﬁa¢Fﬁégéyﬁﬁaﬁéﬁ§ﬁiFPBBE sdpgr @gachidonic aci
COaCma&habbﬁBtiQheattﬁaiﬁ?ﬁmﬁ&ﬂ.a Chkt preseank ioffedtbrs

= |ess than.,0.34 .is used..T m_cr.oor i i

hBSRE B BB AR A RS T D R Ge  aPaBlPO Bl BIBANREY Pat o
these hekepaiyeertideheompubgenys dibbiosyel inobéntdieacid as

genus Mortierella, and contenplated crude _oils haV|n%
|oﬂemgénuﬁ§@§§ﬁ¢pp§5|gatty acid (Japanese Unexamined Patent

Publication (Kokai) No. 5 (1993)-91887) and
microorganisms capable of producing fat or oil comprising

©9 highly unsaturated fatty acids as a main constituent

fatty acid (triglyceride) (Japanese Unexamined Patent
Publication (Kokai) No. 5 (1993)-91888) by subjecting the
above strains to mutation treatment.

Further, the present inventors have also obtained
microorganisms resistant to a highly concentrated carbon
source (WO 98/39468). The above microorganisms are
microorganisms belonging to the subgenus Mortierella of
the genus Mortierella, and the unsaponifiable matter
content and/or ester-type sterol content of a crude oil
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matter content and/or ester-type sterol content can be
produced by applying, to m croorgani sns capable of 15

w@emdosienyy fat or oil (triglycerides) conprisiPgr/apP2003/013000

highly unsaturated fatty aci #las-a constituent fatty

acid, the culture nethod accordi ng to the present

i nvention, eC|f|caII lture i cul ture

{ aRER PRy EAEY LT P ERR BT SEROR o HRGR Sethpayf Lo

0. B4esend. Apventhyn20 srpacmfaulaﬂﬂtyebynmalm cudgerre in a

SO n [ | ecl.li I -
Fﬁ%gpggthgh& %&ogqheﬁﬁhlﬁh Lh SQS%F%EO?OSEE%Q%E?CEE d/p

coﬁcéﬁtﬂ@tpoﬁ,oDIZbWONEBMJWﬁéﬁuﬁe &l eund tragienoBoyrpe-

E%%%aﬁﬂ@ﬁgom%ﬁlh% w3edi1Vebhods dsall @ahek @3 Abki RGre
a crude oil from, 25 m crqorgani sns, which have

acEORM &t 8893 hexdngr aoF”iedlEE‘nﬁllft§Pﬁ§na SRYgIsey concentr ation
unsat ar abed skawhenae dvasugec@bski bifei/of at yesacittlan 0.34
havyi_ng | awer ed unsaponifiable matter content and/or

est&r ﬁ € sterol content produced by main culture in

a cul t uTaet avik nEoogiagddmsi tisedn 130 thgi pateisemti Apykehsdon,
of dBvar0- %%et%ﬁg.glﬁﬁkegytgakﬂos%ubkﬂ%%?Hﬁgato the

ni trogen dource-contai ni ng diumsteri|

valsybgenugotomsierneid Sfasdehaenyg Morddienal 1t ﬁé&en

SO caP G Jruid Qfll% h@vl%.%) Woeie radc lm'ntslaﬁ_o%nltfaﬁkéle
of d/D ="less than 0,34 is used, include_a net %
t can be

35TAEER, CPEER Y REI/SFpPetan toPet SRkt Go8

C Ulptrdiiercesio oyt ia@p 189 ngy ¢ koo iniefroet: glamd atmse m:tapmbdb as
sterlllzat|og concentrg%lon or a i di.ficatia @Dhlghly

2084P6%5699 o603 SF30H0Yeer3esy, 5] et et 9y
comventtiugiraleds datdyl iapiidd ase pacanised twearts fatduclacdsl, the

,pl%hﬁt%g%iQEﬁﬁﬁkiQﬁggﬁ%guﬁ'E%gg eO%fﬁyyﬂﬁ'lnventlon,

filtration, to col tured cells. _Coagul ati ng
agEReS 1 Rl Ly & G4 &éllﬁwebéna@d@dpltslm FR¥h@rovided

Vi Q}‘M&‘Pﬂ Rin Qfgiaikth Sa.@dpe(iﬂequldifd dyepayr at.izan.to 0 6, or by
Iatlrlga ents include, for eanple al_um n M4
chI A8 df éhiToriEegen ﬁ?"ﬁc r?&nctlﬁltnd%q médiun

Fi Istteatiildreeal & mqimdalufeomfemtpln@rajltatmemds having a

eantfy; unCW ttlyé)%% Cegcl c%r el:rraclttlﬁb W%%%d 4 s when a

wat er, Cr Ush e carrled
outCUlé,tUgfe Hgpk IOyfoWH rzéﬁS@n tf@inr Odr3y11 r$g5 usred
fluidi zeddiRidriddifie MRARHLRAM IR & HAGA &1&%@0% |
fr%Té?S&?ééﬁ?éﬁ%lnnﬁlch have accumulated a fat or oil
’
comprising a highly unsaturated fatty acid as a
constituent fatty acid having lowered unsaponifiable
matter content and/or ester-type sterol content produced
by main culture in a culture tank provided with an
agitation impeller of d/D = 0.34 to 0.6, or by main
culture in a nitrogen source-containing medium sterilized
at a pH value of not more than 5 and having a medium
nitrogen source concentration of 2 to 15% when a culture
tank of d/D = less than 0.34 is used, include a method in
which, after the completion of the culture, the culture
"solution as such or after treatment such as

sterilization, concentration, or acidification is
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extraction with an organi c solvent or squeezing.
Extraction with an organi c solvent under a nitrogen

WQ@a®4/033638 r eam however, is preferered. O ganiBCT/JP2003/013000

sol vents include ethanol, hexaBe- nethanol, ethanol,
chl orof orm di chl or onet hane, petrol eum ether, and

acetone. Alternating extractian th nethanol and
pet it QAR C OHEE R PR | %ﬁ%ﬁ%%‘ﬂsﬁi MRS Phiaket Jifpans:
S od & ta D fp XU 01 £ D mered hioto) -oerdteri feyatalen ded (sed.

Extr ctlon met hods [ obt n|n ude oil,

ho tigfte E%tc?ﬁr)ﬁ?iédc %3\7% et hods, and

any net¢m&bula¢um@_@@ﬂnb@ @ﬁffxitwntyowxax@@tm¢ﬁtb%radded
°'£r§$CHﬂg oYh{hip %{ﬁiﬁflééll@HY1@@1&S§Qpaf§%lon
exanpl e rcritical extraction may be use as an
ef¢@@qli134@tlmt¢m%lnt$\ ing hede cricme XFMRER, b2l eBt At Red

by E&PVEHNY éQECl@mgéHL@rﬁ@éveai D, S&pE@renitbsah.
flurd conponent fro i § xtract ob
BaRr ¢t

ai n
(G comorent Trom he exract obianed Boconus earth.
supelLetiéd cedlis uate updefer gioly ewlaphed swithowater hecrushed,

di, t Furth al t t b
caret BFEER- Loy i RebkrPe Yadfida SEL 26 o7 BB P
cohpaph bl ezak i bnywaskr, dspthg asonef hahdizedt hadofryind-
acﬁégﬂg £8F 8%§$ﬂn§8gvgné§u Qnaﬁi'Pf@m“ﬁ%fe&aégilénﬂay be

nposed ove so vents and water and/o
otﬁétra@biQ@nW$thrénu§é9an1%e5%%ﬁ@9tpPBc%ﬂH?@%lﬁge t he

SafR: Adc ti893ﬁ1€§35ﬁ|BE@aﬁD@VéolVEhEOQﬂ6@B3§9ﬁltrogen gas
PCT/ JP2003/ 013000 - he cryde oil having | owered

un§55%ﬁmf|%BW%Vﬁﬁtté? 958 BERTSAnd/ or ester-type
sterol Oﬁgaﬁmt abdvennprnscmgda ehhghb}, uhsatoeat mgthanol,

fat%ﬁaﬁﬂ% %ﬁ%ﬁrgg D5kt BBlE?@&Xtﬁghg g&g?gﬁSQg ether,

a08 resén I nventl on
wi ehdaacahpnel fe@uet@atangeextng@tlvmew1tapﬁﬁmbappénand

togEQ?ﬁ%ehﬁ 5@&&@9 'aﬂh%%@@éb@%ﬁt WQEh ahQ%@\j@é,—pbﬁagére

e crude oil is prefera ecte
coRPEHERENAE FﬁﬂoéprFm W@FPﬁPﬁé HPBE s¥ayg SBrb8|Psed

rekikRiraEtRHACRESBSdS Eblre obehehingnehederudi@ oil, however,

R e e

nmolvedehacandbst elfifatiient lgngxwiracer fag. oTherdf aceumulated

re@&@ﬁﬁnf%BeOEells, may be used. For example,
supercritical extraction may be used as an effective
method.

A target crude oil can be obtained by removing the
organic solvent or supercritical fluid component from the
extract obtained by extraction with the organic solvent
or the supercritical fluid under reduced pressﬁre or
other conditions. Further, alternatively, extraction may
be carried out using wet cells. In this case, solvents
compatible with water, such as methanol, ethanol, and
acetone, or mixed solvents compatible with water and
composed of the above solvents and water and/or other
solvents are used. The other procedures are the same as

those described above.
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oi |, of which the unsaponifiable matter content and/or
ester-type sterol content have been unprecedentedly 15

WO oe083898 can be obtai ned by subjecting the credBIJRN003/013000

according to the present inve®3 on, having | owered

ester- type sterol content unattainable by the

conventi onal ref rocess, tao.f or

oi | ref?ﬁ?nﬁr%$%08§i aVlE@ g?gcgggangﬁg%ﬁgiﬁematter

reébﬂté@tpaoaées cabeal-sppbestéookrednbgnsubpdctompgrising a
de oil, a rdln res LB LO .

habi LY oubrat BEEER FPRsbcpby, aBLE FOhet Y EBRLOBRERY acia

orpuoﬁuceﬂuﬂcngronogesg thSpeteSenalLyveﬂo#0@xaﬁwlbe a

fek&aﬁée&a&}eﬁ 8h'aH@Mbmgf%éduﬁéﬂpeﬂkébébhgenatWﬁén

content and ester- type st er ol cont ent €q ual
t haPPLaceh&opr tor fapdscan Eékﬁpo%PH@dC°§§éﬁeéﬁFéPna

r edugbizen, Iﬁetbeatagan thaeC@ﬁdéhelueﬁsnpngfemaa¢9ss
and on in ener

FacuB3 6P 01 ngCRRYBROHPRA Lo B Rt 1 81 L cOREEAL "doProcess.

andboroesbél rgpénsiher pirocestent psabhilehhareihowerc ltiden

ggnbgnEFSnB?ngg?@?Esggcggbﬂugs ﬁgguﬁglﬁéovﬁg%§lﬁékn8n,
he“sare ener rior
ardeodechnaquen Tﬁécpéprﬁédoﬂatcézu@nltF?ﬁﬁ@PF@erm@é?CU1ar

aC9@%@&@9a£90n35ahﬁewﬁh%%%ﬁhg'nV@ﬂEk@@oké U%@Qh%eﬁ”f&ﬁ or
infinite range of applicatians exanp

maPétir aP$ yha°§a&h€.@€§appeﬂfﬂab&§ me§$8Fa§8§tent and/or

CoglBbiCSy andtahaurramuibmaha\ﬁ@ pee4d/ Qﬁ@@%&edentedly
PCT/ JP20 3 0130

andOHRGERe GARu08 QPESABET PnPLEdocEa SorpEs tePbaa

composmﬂungst0|mhohpabsema aeﬁen@donﬂahaoanglﬂow@me@eester—
us gpe'g% g%ﬂ% LAl E%%QiaQRQbﬂbnb% @ﬂ@'%oﬁ@entlfgﬁl fat

functronal nutrition su ormul a
prewapaﬂeroébmegg bsoegiss f e #&ﬁupé padi &£ indggnul a
for,doRkagks,. foods for infants, foods for expectant
ang nur3|ng not hers, or_ food for dgpersons

Exanpl eZh8f PEGGESSc3MeS Hing aFeéﬂ PrOCESS. cappalso be
natlmlreﬁoog}s subieceningy thentcaudien®ifigt aecoaiding weh the

ad&gﬁsegF %ngﬁﬁﬁ§nn%&%%6%ﬁﬁ%% a8 whgghsougsor ?é stetol

usicogtfeatt ,oto the fat or oil reflnlng process.
Specifically, for example, a refined fat or oil having
unsaponifiable matter content and/or ester-type sterol
content equal to that in the prior art can be provided
even after a reduction in treatment time of the refining
process and a reduction in energy cost. Further, a
refined fat or oil having unsaponifiable matter content
and/or ester-type sterol content, which are lower than
that in the prior art technique, can be provided using
the same treatment time and energy cost as the prior art
technique.

The refined fat or oil (triglyceride) according to
the present invention is usable in an infinite range of
applications, for example, in raw materials and additives
for foods, beverages, cosmetics, and pharmaceutical
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oil as a heating nmedium such as doughnuts; fat or oil
foods such as butter; processed foods to which fat or

W®@R004033698 e added at the tinme of processing, SPCHIEH03/013000

cookies or biscuits; or foodst en which fat or oil are
sprayed or coated at the tinme of finish processing,

such as hard biscuits. Further, the refined fat or
oplrepanabeoaadedndt sheapusrasei RREr @BOUBE; 4| P§Pal 2T DOt
99 er ment ed foods, 20 |ivestock foods, marine

f 00

or beverages. The refine fat or oil, e .
used |ﬁ0Fh6XP@P of £ PGHCFPB‘HSFlfQ'688§ <‘1’er"‘7lhlcgméhg refined

p'i@”t”&‘f‘ebﬁ.&(l@?npbépafsaﬂl ,onaclide grarpké, foedsbendsedn
in pr cessed forms s en ri ers,
é? 't ?88ﬁ§’§°nl o Ui %s Sy o?lgrq:% tﬁ_‘B S%%gien%%
srfsammuiraorﬁsr p2&meruirsi dadiesnd fWWQ@ fpxAmRtEse PRbies,
p%er%& F'%%%”Hh%%n slLﬁ@%d%e%%&'Q%@ah%s”oﬁ%od%EE@ﬂ

erence tot | ow ng exa However

i t
srmme@tb@tn@mdd nurtl nch @Qihesént qrn\ﬁmsorfqrs agggl R&sons-

limted tashhes %femse%d?fﬂaﬁ.nl\ﬁ@ 2004/d333698 include:
PCT/ JP2003/013000. - 25 . Exa X

: uction [of
armedMrddnifOosE d:hEHS™E1Yp 94 tf%g‘t Al §pch as
fle i Eiedi wp adis; MHddsertej v iafbpifraec (@B@JﬂSéHI%)added

195, SHouiSg, 5 B agh e A0 AA0IAN ks £ar o

i na was

i ol ed heniharag nmﬂmm,(ls%qle@ga dcé;gryrmﬁs Mpt or oil
glércg:odsse %Jé{i@sécf'f&idsﬂ&g&ﬁ)hldwsfat or oil
star u er con It ons of reciprocating .shakin

100re mﬁm aterf® dtiRe ZBETERF TS s BFR AT T biftes o

‘“%Hééﬁﬁ%%f(ﬁr:¥dﬁﬂ§ oﬁkWﬁlcﬁKEét(ﬁribi&ﬁhx&niﬁﬁéyeﬁmmr
10 extract, 2% | ucos %ngl 1%.soybean orA

prepaired atn Jfah% IS, o7 R SCST a‘%‘i on cul%su\rﬁzérd
t arslkstﬂes sewhmthézur etmé i refimtdigidt sor wibncamsbe added

i nocu ( d foods,
stE\ % Jg]r %Se und r coﬁgl%%n%éé a ??%??%%e oocs
SDPE‘HGQ’O@Ck pwad@ teaperat fped28®@T ab@l"‘i”ﬁ%‘é?s pr eSd@rgefined

Offég %glgglkﬁg¥ B8 s bhe; seerle Cebihr 8f WesSn€0Dbhaletloods

for L of a, medium (nmedi um A:
f | and Blg@rmap(@eummP{%pgrﬂblOWClgg%I_E%jarﬁp 1%895 be used
Call 2 266E% é?e@ kgrms SeibRaAs Obht&r &1 kgl)rtmenpsepapwders .

Thgrgggies, troches,‘llqulds for internal use, suspensions,

emulsions, and syrups.

EXAMPLES
The present invention will be described in more

detail with reference to the following examples.
However, it should be noted that the present invention is

not limited to these examples only.
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20 adjusted to pH 6.3 for condition (1-1) and to pH
4.5 for condition (1-2). Both the nedium for

w@oovdiosiessr (1-1) and the medium for conditi onPCIIE2P03/013000

were sterilized under conditi2dns of 121C and 20 m n.
Medi um C was prepared as anot her medi um by
ster|I|Z|no 1000 L.of a nedlu (nedi um, 25, B: gl
nonohy decs ) o+ 2RSS 8 5
sec. angd @@M¢ f@elsﬁeoflsd dfh@@tuﬁthedhemaboe
medi um C h d n

(1-1), ﬁgr grgfl @i%g%ﬁ &&€§t2%5t6égkyég S#BGQ&ed as an
comda¢h:¢pmls2§Cld?hEOé@@dn@ufm@g@S(sehoﬁﬁasdégé)Straln of
Soﬁ&fﬁ%@r¥@§atgfﬂl§9 VAOCULEE£0a L 8E 01 HDE Qeﬂéélﬁﬁu§l% yeast

prepared, and tThe volune was adjusted to an ini

anBuRFa®E , cb t G+ECeBPut PBnd of ) - 56@%3@ ?HlFBFﬁl(F%BFEnﬁtage)
0fw§§{$ﬂé§té§nﬁndéﬁ KbhdlﬁﬁbggrﬁfM@écﬁbﬁbb&ﬁlﬂgdghaklng at
(0] | ONS O e erafure , al [ ow_r at,e

B hr SR HETBer abLERe 2805 sahf pkh S TRESHoF AT e

cubbntbnma@kfmns3sdapsthaNextx bOaﬂeoftarmedesmmmﬁé yeast

0B 6356002 b JBI0RY) B13b00 - oo58 OFRE Bifakstl 3

theregaradugn anpe| Levolumg) agpathenrageratdPaneréEuse
th@aﬁﬁnk fhec%eéﬁscgighreo(@ﬂrsvhékggé?egmetlén”ﬁgéUm

as shown I n main culture wasS carri ed
3oenﬁ¢ul¢$e#hénéﬁdtbﬁ mﬁélemrtuﬁ%edtﬁelﬁﬁﬁanﬁsSFoedtﬁ%age)
CukhgfétéﬁkéalQﬁdé@scﬁﬁEchoﬂQG?fOa§h€gtm6huepéed0200 rpm,
an i ncrease in e solution t e

o e RREEALar A7 Eoh” aoRac i bASE PRESHOER: O6f Capk: 150 Hea, and
sokhti saebiycudvaper absonootithedsbHbut Rodayst t he end

of the ur t he _gonc [ rach n [
producegg&£ ?FPO E 8% E ?E§5§ﬁ|?ﬂ?§5g@|§t.§%9 EQO?E g36

g/ kgt oKHgRShdil6i- 8n kgr- MEClaneH.08 24 8g/kg /f &alandFt® ohr 8 k9

(158}bezﬁbb§115 whﬂg?nwﬁgegkegatedExa@abemédluhlWas
culture tine ed Af 19 hours.gl uc

o REAVAESHoCoaBRk B A68 T, CARLEF 128 hourd BRfoggePs 4.5 for
noaohydeaba Z&Ozkg/456tthAétmedﬁﬁmhﬁurscghdamaen (1-1) and

nDQ%ngggggm2§%rkgég%9ti5n (1-2) were sterilized under
conditions of 121°C and 20 min. Medium C was prepared as

another medium by sterilizing 1000 L of a medium (medium
B: glucose monohydrate 112 kg) under conditions of 140°C
for 40 sec and adding the sterilized medium to the above
medium A. Medium C as such was used for condition (1-1),
and medium C was adjusted to pH 6.3 for condition (1-2).
The seed culture (second stage) solution was then
inoculated into the media thus prepared, and the volume
was adjusted to an initial amount of culture solution of
5600 L in total (volume of culture tank: 10 kL).

Culture was started under conditions of temperature
26°C, air flow rate 49 Nm’/hr, and inner pressure 200
kPa.

The form of the culture tank was such that six-blade
turbines were provided in three stages and the ratio of



10

15

20

25

After 91 hours glucose nonohydrate 252 kg/410 L After
120 hours gl ucose nonohydrate 224 kg/ 370 L After 140

whowwnm3hgicose nonohydrate 168 kg/ 280 L Aft erPdB3P2003/013000

hours gl ucose nonohydrate 168 %§/270 L After the
conpletlon of the culture, the culture 15 solution was

I d d d f 120C i.n. ,
cele SErgetREn Lot be Ao By e GRECRISHs {1y Feathe, inner
Thelieokitect ed whe ¢emms(weme emeised /Dn =a 0 .\Bi4br afihagrle feeding
f lé.l é“i&éﬁ%g %&% LR Gpaten C%%E%”Eugftbjré’ D% capried

celTs 'were transporte y an air

trzwé:pépff Aléhhife t &ta tihie leingg ol giid turggetthgr amount of

W the RiubiQgeN saq%tlw Galsi 17178@ 'LmdQlea tQ)O'%th@ &@ffllmlce of
of an ., al um num pouch aV|n%&g vol.une of

bo
Th@nn&@FﬁeaﬁﬁrﬂnoPmPH@tbgﬁ FEAUtLOR Q& Qﬁﬁjﬁﬁﬁglng of
conthai meﬁlhalg andas ideercsiser da iamoantelofi gdeatsarl vdfion by

10 v%.rpopc%l n %% yﬂ% %roll% J,O%l I's &Vé'ert%et %lﬁ%.n o%utth%f c?iltlecure,

alrner were su to extraction
he>téwe conlo;@nsl;@lartdonrr@tft @rra\mdp@rm*v@@lfdr quwehiemre liter

];30'&% ey %ﬁl‘é@;:%o%ll%%% v)%‘s‘T/lv&P%O%?//LOJE%QO%ondl%Eon f1-1)

[tration. trate was then heated under reduce

pr &IEurLS - ﬁogV@néﬁg FORSHE 1B dlv@ a crude oi

conpri sing argishé dopi geacnd ﬁ@e@:.l@@n_ShlEid&ﬁfléalty
aC
srﬁgf_ﬂﬁ_gaﬂ“ tgref e Prud§—9+L-$me¥F Hyp fe
estersSty g JOFES cont ent T% peose ESBHBY§5Fte 280 kg/460
ar aclr*l donie--aci-d-cont-ai-n ng rude ail P
1 |EXRR &3 ho8FRdi ti on 1-1 uﬁﬁ&FPF’Snmﬁ?n'?_hffé?ﬁ]ESf 588Pk57450
C | tura t e7n|/ dl B 0 34 0 34 Adi ust ed nl_llh\lgl Ha /
modi A (bePSPE 6.3 4.5 st g?PFPist rehy" gﬁreéﬁua%f kg/390
Pl |l 1 =2t 1 Aand o O
1 III\/\uItCI OtU1IIILutI\ Al U, I
ing%u e 90, hetrs, | ucose onoHyd §ief 553 kg/410
After 120 hours glucose monohydrate 224 kg/370
L
After 140 hours glucose monohydrate 168 kg/280
L
After 163 hours glucose monohydrate 168 kg/270
L

After the completion of the culture, the culture
solution was sterilized under conditions of 120°C for 20
min. Wet cells were then collected by a continuous
dehydrator. The collected wet cells were dried in a
vibration fluidized bed dryer to a water content of 1% by
welght. The dried cells were transported by an air
transport machine to a filling place and, together with
nitrogen gas, were filled into a container bag of an
aluminum pouch having a volume of about 1 m’. The mouth
part of the bag was heat sealed, and the container bag
was then stored in a refrigerator of 10°C or below.

The dried cells were taken out of the container bag
and were subjected to extraction with hexane. The solid
matter was removed from the hexane solution by
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cul ture sol ution)
Unsaponi fiable nmatter 2.
0.8% 0. 6% Arachi doni ¢ aci d PeT/gR206d/013000
42.0% 42.1% -fatty acid in créde-oil,
Production of arachidonic acid, d/D =

Cur e

94.
W(E20a10336ype st er ol

0% 94. 2%

n of SOV
car

J.loour, in

FP&d

0% 1. 8%

0.42,

W % of each fraction Triglyceride

% Exanpl e 2:

£ d BTl 20040 SeRt s equcea

Examﬂﬁtﬂre Ml 1 egivieu hee earse G rg iemk cwtcruudEro::IJhe:omprising

excep

qfotn' %”%c?o

at the

r Ir%%o Cao Qﬂ;

Qd@%tika%%ﬁEés

ture

such 5? crude
the

si el énlf@ PR YEes -of A B ie@udzc,m@rSesémm ded Taple 2,

t hrega, dd oatla@l%a and RH ardidgns firdihe eharat i on
of the rre |umr\{\§re vari ed, ,For cul ture under

condfPi8n?t 2EQye ﬁ%ﬁuﬁﬁ?%@%ﬂ@?b?ea%%@r?PPEé%Pbﬁ¥ GRede oil

adj ust ed to and no pH adrudshpE8T 1WaS CakkbhRBle 1
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Seed culture was carried out in the same manner as

ms

in Example 1. Main culture was carried out under the
same conditions as in condition (l1-1) in Example 1,
except that the form of the culture tank was such thét
six-blade turbines of d/D = 0.42 were provided in three
stages and pH conditions for the preparation of the
medium were varied. For culture under condition (2-1),
medium A (before sterilization) was adjusted to pH 6.1,
and no pH adjustment was carried out for medium C (before
inoculation of seed culture solution). For culture under
condition (2-2), medium A was adjusted to pH 4.5, and
medium C was adjusted to pH 6.1. As a result of the
culture, the concentration of arachidonic acid produced
per liter of culture solution at the end of the culture
was 19.0 g/L for condition (2-1) and 19.7 g/L for
condition (2-2). After the completion of the culture, a

crude oil comprising arachidonic acid as a constituent
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ester-type sterol content is considered attributable

to the 1 QicBeia, da/p =

0.3, 0. 25 and 0 2, concentration of sov flour in medium

Seed culture was carried out in the same manner as
in Example 1. Main culture was carried out under the
same conditions as in condition (1-1) in Example 1,
except that, regarding the form of the culture tank, a
tank provided with six-blade turbines of d/D = 0.3 in two
stages, a tank provided with six-blade turbines of d/D =
0.25 in two stages, and a tank provided with six-blade
turbines of d/D = 0.2 in two stages were used. As a
result of the culture, the concentration of arachidonic
acid produced per liter of culture solution at the end of
the culture was 17.0 g/L for the tank of d/D = 0.30, 16.5
g/L for the tank of d4/D = 0.25, and 13.5 g/L for the tank
of d/D = 0.2. After the completion of the culture, a
crude oil comprising arachidonic acid as a constituent
fatty acid was obtained in the same manner as in Example
1. The crude oil was analyzed. As a result, as shown in
Table 4, for all the cases, the ester-type sterol'content
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4-2 in which a tank provided with six-blade turbines
of d/D=20.25in tw stages, and condition 4-3 in

wokiogl3am9s t ank provi ded with six-bl ade turbi neBCDIP2dé3dD13000

= 0.2 in tw 15 stages in the 8ame manner as in
Exanple 1. In addition to the above experinents,
cul ture [
under s
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esseagbﬁp&nS&héobaMQ)ﬁ@ﬁﬁé@33§9§npﬁ§bﬁB§Q0§/Olﬁgogddltlon
In the cultyre tank

0
of g7 eSlhol® BRbelbhEnkdR ch kst V6%, Bk ey pi using a
despinkeofsteédi Fi 2aBi ondet thehnbtHdgepnaduUEGe abnfltions

4-ghakhﬁed§§heh %Xgeaaﬁﬁggg ngtgrtﬁé?u%gsggépgésﬁon 4-4

uced %
anBRg PHe4r8sfiPrscenditénui éirbns (4-1), (4-4), and

(4-5) shawg EEQﬁltSBErthézﬁﬁhﬁncgﬁthgé nhﬁgogggcéﬂﬂ£gﬁlon

at pH 1IN g 8 to 97i's consi
pr8vi & Eagh& PnégtéFl yBEOdEFéﬁoPeFeé&é?Foﬁfr65&FP§€ VO
20841083688aPCthdP2AQ36618R80cudBurl was 17.2 g/L for

condition (4-1) [sterilization at pH 4.5, d/D = 0.30],
16.8 g/L for condition (4-2) [sterilization at pH 4.5,
d/D = 0.25], 14.0 g/L for condition (4-3) [sterilization
at pH 4.5, d/D = 0.20], 17.1 g/L for condition (4-4)
[sterilization at pH 4.0, d/D = 0.30], and 17.2 g/L for
condition (4-5) [sterilization at pH 4.9, d/D = 0.30].

After the completion of the culture, the procedure of
Example 1 was repeated to give a crude oil comprising
arachidonic acid as a constituent fatty acid.

The results of analysis of the crude oil are shown
in Table 5. Comparison of the results of Example 3 with
the results of Example 4 shows that, in the culture tank
of d/D = 0.30, sterilization of the nitrogen source of
the medium at pH 4.5 could reduce the ester-type sterol
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ester-type sterol content could not be reduced to not
more than 1%. Further, comparison ambng the results of
conditions (4-1), (4-4), and (4-5) shows that
sterilization of the nigrogen source at pH in the range
of 4.0 to 4.9 is considered to provide equal ester-type
sterol reduction results.
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10 5-C. The found val ues for the arachi donic acid-
containing refined fat or oil are shown in Table 6. WO
wQo08583698 = 3 5 _ PCT/JP2003/ 013000 N M N PCT/@P2603D13000
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Aracﬁldonlc acid-containing crude oils prepared in
condition (1-1) in Example 1 and condition (2-1) in
Example 2 were refined by conventional deoxidation and
degumming methods to give refined fat or oil 5-A and 5-B.
The arachidonic acid-containing crude oil prepared in
condition d/D = 0.25 in Example 3 was refined in the same
manner as described just above to give refined fat or oil
5-C. The found values for the arachidonic acid-
containing refined fat or oil are shown in Table 6.
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Medi um C was prepared as anot her nedi um by sterilizing

10 1000 L of a nedium (nmedi um B: gl ucose nonohydrate
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diameter of tank (= D)) = 0.34 in two stages and a
culture tank provided with six-blade turbines of d/D =

0.25 in two stages. While feeding a medium as shown in
Table 7, main culture was carried out for 162 hr. At the
end of the culture, the concentration of arachidonic acid
produced per liter of the culture solution was 5.0 g/L
for the tank of d/D = 0.34 and 4.7 g/L for the tank of
d/D = 0.25. .
Table 7: Medium feeding in Example 6

Main culture time Medium fed
After 19 hours glucose monohydrate 84 kg/200 L
After 43 hours glucose monohydrate 84 kg/200 L
After 67 hours glucose monohydrate 56 kg/120 L
After 91 hours glucose monohydrate 56 kg/125 L

After the completion of the culture, in the same
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arachi doni c aci d-contai ning crude oil) Formof culture
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UCtI on pr ocessS descri a anese nexam ned
Patamtch@dldml@atatcmd—(m@ttaﬂplm 0511@'}9@3)1-)91887

MEOERT Bff @it S G580 s proogieded ay w29 5

di IWLEI%U-O)E- Iel | ?‘i‘a‘ctﬁ‘i‘dn"‘ pr odudi ng f urtgus. At dllUde

strairh 1Qf) M tiigrel la al pina vas ingguigted ijnto ags, o3
nedi s apb¥ikead £ xldae, 2%|(gl ucoge29pH 6.3) in anag
anoumlst@h-- 1 Meegt ai ned in a 509 ndy Erl enmeyer ¢, 4%

f || aglachIeRm icCWdW ad TdotSll stage) was started under
COoFditicyonRg ief 130 Jre@dprodqgt ixng shak?%gsioo rpm and 1.5%

tenperature 28C, and the seed culture was continued
for 3 da S. hbxt 30 L'of MD 2004/033698 _

Z‘VE%'f%%zee %fl%@gxéb%a@oo,' o. 34piHa§i§)O vas Q!o Fe&atrton of
une aera I ON agl at C ur e : , ] ]

t4heg, nedl um Seed culture (second 5 st age) vvas
started nder_ condi t.i ons  of a itatio ee
t enper atofe PFEES na ¢ TREC TSy §§7§r§ iﬁ‘dﬁ%efﬁ W%?uc;clon
angrdcesseed culfalr ®emas lcdntriiguedt eirdrded daympr iBieag dihomo-

y-linoleinic acid as a constituent fatty acid. The fat

or oil can be produced by culturing microorganisms having
arachidonic acid producing capability and lowered A5

unsaturation activity, for example, a mutant Moltierella
alpina SAM 1860 strain (FERM P-3589) according to the
production process described in Japanese Unexamined
Patent Publication (Kokai) No. 5 (1993)-91887.
Mortierella alpina (SAM 1860) was provided as a

dihomo-y-linolenic acid-producing fungus. A standard

strain of Mortierella alpina was inoculated into a medium

(1% yeast extract, 2% glucose, pPH 6.3) in an amount of
100 mL contained in a 500 mL Erlenmeyer flask. Seed
culture (first stage) was started under conditions of
reciprocating shaking 100 rpm and temperature 28°C, and
the seed culture was continued for 3 days. Next, 30 L of
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main culture was carried out on four |evels of
conditions (7-1) to (7-4). 10 For condition (7-1),

wazddos36ed a nmedi um (nedium A soy flour 224 R@T/JP2003/013000

KH2PO4 16.8 kg, MyCl2. 6H20 2783%gr CaCl2.2H20 2.8 kg,
soybean oil 5.6 kg) was adjusted to pH 6.1 by the

addj tjon of an aguequs sodi ym hydroxi de solutjon, and .
thgIa rlﬁee(ﬁ}lﬂﬂ V\{’zja‘ls15 het? st 8t qaicg"ed%n UCES ot 1Y sifyRgan oil,
1216 &nd 20vad mravediedni@ was (prieparlatheasaemtotderagitation
med) Iz f i (edium_ B . .

gl ?(%is@é}})r%oﬁ%ﬁ]{dr atz#eﬂk‘:.il %%g)‘}u&gc eI?e cwgfﬁlﬁ oén%a %Lﬁ ffg('ftlon

f 040 igws et et di HeP tihe srestiiun .z e P arstiurh tture Hesecond

abama gd e i a ftd Pyl %n@i‘@%d@@rﬁfi | JPWHked
to be pH 20 6.1. The seed culture (second stage
solafl FPTa < SHRET 2§ A%atCed 3% & RASSSWIRI afhdank 150

vo:kunm_ \wﬁ:} &gﬁ?e’fﬂ taultitrd Rids laiorﬁimiif&f d quoxcui tdé{yf(é. The
sol_ut.i on in tot vol u of culture tank: .. .,
7o et ek Rl oy Foothu (9 Gt Tofiaieions
t erfperlat dre (Z6G) air flow rate 49 25 N8B/ hr, and i nner
pressur by f-or,m of e C ' : .
such thg}&gi(%éﬁ(fl; g}ﬁt(ufb]imﬁeés&g)ré’ plgrf{)\l/é:r g“éetﬁqﬁn }lﬁ%dlum Az
st &5%s fdepn RE 4 dtd 0 K5hPPhel 6 - ditbt gk, 6He0 agi 8 kg on

| Meeldige 26150 d). 4 0cd hesdyain dlianeterkdf e daksds to pr
D) Wgts d/\% = 0. 34. Foam 30 during culture was |

detPect &F Wit adf i Sfmidiy 3MRO%S, sogdiam hyspssdne

oi :sam_ ia:?i,omid cald yneatiden wtag; flt&l@\ner%]tdﬂla.iz{ék:i tuticR r

o) [ fraom hei scharged .from ta

foé:m%ﬁig'?:l\%sl é)brfeltrebgﬁ c‘hHg aﬁlla?r@g)i dh"as (ﬁﬁml R}(% rgpared as
maiamoddetru meddasn dar rdted iduiz ifngr 1288 Nr .ofAta toteed iemd (afed 1um
35 Bt:h%lﬁlléc}s‘éf %o dr]é’ i t 16 | eu%‘&etx“rc%nscﬁﬂt%dn%”ng‘gﬁ?w%

7, 600 due to t uence Of an I ncrease I n

of foFe 40s Slant i2gW RAdHY ftded sérerifd zasdingdiaml t® the above
deqiegdsa iAn VWQH QA {A3E6RB8 cPGhs) MRRARBRAR Foudd to be pH

il Chuidie. 0] YLy euporalyon 8f e SOV e,
t he.neoams aeehemtas nedicandi,t ok (hel o lemeepiad atjusted to
oS AT S B (A0, BN ARIERE g g, s, cosa
pH(Folupye festildurgddiankon 16f kan -aq@edusirsodiasmstarted

hy @ineieird@ ol Wiy ANd peTdltlivee Jle@rk ofi A/ 55 FaRe 49
veg,Ygd. Eon cond tlon (73, "

’ .

The form of the culture tank was such that six-blade
turbines were provided in two stages and the ratio of the
diameter of the agitation impeller (= d) to the inner
diameter of the tank (= D) was d/D = 0.34. Foaming
during culture was detected with an antifoaming sensor,
and a soybean oil was automatically added to prevent the
culture solution from being discharged from the tank by
foaming. While feeding a medium as shown in Table 9,
main culture was carried out for 288 hr. At the end of
the culture, the amount of the culture solution was 7,600
L due to the influence of an increase in amount of the

solution by the feed of the medium and a decrease in
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culture was carried out in the same nmanner as in
condition (7-1), except that a culture tank of d/D =

w®283/031898vas used. For condition (7-4), culturBCmaE003/013000

carried out in the same mam&? as in condition (7-1),
except that a culture tank of d/D = 0.25 was used

The concentration _of  di hono-y-Iinolenic aci ﬂ ﬂ ed

peflPRREr Off thReSRLLELPE 8YI GYRBATAE1PReCENGREF SP Btlon

cultureFm@Scéadatgbh (152§QrmbﬂhhcﬁmﬁdtélQas(EaiIladdout in

it] diti - :
anBPGaale, 267Ee 86 COnfPPRoR-Of7 (AT L TaBrasg" REAF APOLum
feAdwag adjEsaedl ¢o7pHEMAIL B bulnunesepnacwbdﬁdmﬁbedof
Af | hyd / 460 t
SRR BRI Eaf A0, 6 500, ' Sicocic
hoaddlglleaogé ﬁﬁnéﬁ}iépﬁﬁeSQQ@umghK goxfdaf sedutign, and a

hoeﬁéétgl_»eceaﬁkm@oay@r at 9.330ak94886. Lrde Abheitiba (7-3),
onpletion of the qultur the culture solution,was

st@PFFPf@dwéﬁdEPrE&ﬁélpl ninofheogampopadgeryes st
Cﬁbbﬁdﬁfﬁentgenqulbﬁfhpﬁ bnag aogh&nuaestadkhp&rdVDr 0.30
The co ecte wet ce wer Nl e |

g b a8 eq iR, epteatithfa b srpki e kg HagRicd out
weiightheTeemer medneel las wer eondangpor (&d 1hy &mcapt that a
tr@HiEﬁEE Q@ﬁﬂ'%% HgDa fbleP l@ggdandThEOQ%E%%gtratlon

trogen were f into a container
ofoandlabmmkmahlpOMehlhaaen@ pmw@muaé pérabnuerloﬁﬁthe

The of the e seal.ed, and _t
ToEeTRHER 5B U e RO el o Rhes SR sl isl 12, o/t
10€oar bbeéhowond®tiod4/(033698nBCTHAR2608N01ICR0 , wag011l.0
Thg/ﬂr ed eehlg ¢ ‘i‘g (72k8n gul Rhst R . GORLA %%fr *&%&ldluon
and were subjecté t'o exfractlon W t h "héxane.
soK7d4)natter was renoved fromthe hexane solutlon by

filtration. Thegpfél §f aeqnvas ﬁé@d&ﬁ@ai@dﬂy@ﬂplereduced

5 pressure to_renpve hexane

conpri 4258 CHLRBAB. Filenol ehi i{g{tj}%s

£ o p@;e&bﬁé hpy's g ucose monohydra 0 kg/460
After 43 hours glucose monohydrate 280 kg/450
After 67 hours glucose monohydrate 280 kg/450
After 120 hours %lucose monohydrate 336 kg/530

After the completion of the culture, the culture
solution was sterilized under conditions of 120°C for 20
min. Wet cells were then collected by a continuous
dehydrator. The collected wet cells were dried in a
vibration fluidized bed dryer to a water content of 1% by
weight. The dried cells were transported by an air
transport machine to a filling place and, together with
nitrogen gas, were filled into a container bag of an
aluminum pouch having a volume of about 1 m®. The mouth
part of the bag was heat sealed, and the container bag
was then stored in a refrigerator of 10°C or below.
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crude oil was analyzed, and the results of the
anal ysis are shown in Table 10. For the culture tank

w@R00d0B3688 0. 34, the crude oil had an est er -t yper/sme0313000

content of 10 not nore than-199® For the culture tank
of d/D = 0.3, the pH adjustnment under condition (7-3)
by the conventional nethod provided a crude oi

havi ng ﬁl%%%@;t@lk@g@r%tt@]@n Qi f the container bag

ggaﬁjlfdn IV{:%% Iétafbfécﬁ&e E@%Ma&i%:{q&geﬁttlﬁ%ﬁ@n@t pthet. léol:.d
1 TI OoNn r.e e ester t e ster
A PR Grelras | FEoh To5e Mate SOt a0

d/ﬁrtﬁh&fnnx heTtest £1 1 t ypee stas othewrmented exnéedeceduced

iy PR 0 Al oo icecns

r4dihdmd¢ JMﬂﬂoﬂ&dadﬂdbﬂaNaQNammomsﬂlﬁmenﬁ fhﬂﬁy-abudl The
Lfl a) Nro-1 ' f Q%'@P P

0 o0 (o1 L vas WarEE e b T TRy S | O Ertfng Yete

| 44 ;sBovm diD TabDe NLO: 1 Far Whe ddltife tank of d/D =

0.34, the crude oil had an ester-type sterol content of
not more than 1%. For the culture tank of d/D = 0.3, the
pH adjustment under condition (7-3) by the conventional
method provided a crude oil having a high ester-type
sterol content. Sterilization of the medium nitrogen
source at pH 4.5 as in condition (7-2) lowered the ester-
type sterol content to not more than 1%. For the culture
tank of d/D = 0.25, the ester-type sterol content

exceeded 1%.
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culture was carried out in the same nmanner as in
Exanple 5 7. Next, 4500 L of a nmedium (nedium A: soy

WO b@un3sds kg, KH2PO4 16.8 kg, IVgClZ. 6H20 2. 8 RQI/JP2003/013000

CaCl2.2H20 2.8 kg, soybean vi k256 kg) was sterilized
under conditions of 121C and 20 min., Medium C was

pr epar ed, as not .er pdi um by steril | Zi ng
medi um GRS ‘ * G
COl’dﬂi]IﬂLﬁ:Q‘-,S Iﬁ{déﬂ%ﬁdﬁnu@cﬁﬁp cﬁinds dﬂ%f hle 5%
sterlllwo e above rum C

adj ust e SR %“é’bdl%c% t"iﬁf% eAkdash v@e&fﬂ seed
themﬂﬁunﬂﬂwﬂsxtaﬂnxbdﬁnhﬂﬂmnCtﬁﬁﬂéaﬂé“maﬁﬂéﬂﬁhéwﬁh Example

adJ st |t| t of culture 15 soI
7&608\%@!t ’n(’j}{]soqd1 Oa%olaurlr"?déf Hhtflnﬁﬁirlé] ‘k S°.I§b ' 84 kg,
CuIKtHuP64 wels- &tleg ¢ ddg@lbdéﬁon?nd&S tkopsCcatl-@mmer at arkg,

26 I t
kPgoﬁ:gazgr dCIQL \rq! rBtahfg lébg)r m of t eﬂq%%%?%%{séog{ aglu Ute of

20 Zdn duid + h MW Sderasuiienasrest af Rnctier
r atxne@umf Hyﬂ%@@m’tﬂn@ﬁ ololte AW @t inR P eIl o™ V)

S e agi A s S5, Sl s bt o

t ur4l0| ses @nd dddind. 2 istdnid iveal ek ARIme ﬂtﬁaﬂme above

qgmfjli\“ nglle%é.u%“é gfa% \g%a}]%%te%ct ed R\%atéq 1, and the seed

antl oam ng sensor, ean ol
aul%lﬁcéﬂfc%lslql@d@éd wacs prhevennochd ated tiurte swdivimoe, and

fr eMeb i1 nfdl %&a!lsaragfﬁgtre‘amtbh Qnt ?L'i]liit?}él a?[f%'ﬂﬂ%g ofV\@ulecure

f eedi_.ng .a nmedi um as 'shown in cultu
was OdHELogd Odutd 0% 11@21 motaAt (méu@m ooff csduqr@ tank 10
culktyr.e, the concentration of dihono-y-linolenic acid

produce liter of the culture solution was 4.8 g/L
f or the(?:lug%i1 5t V@Fpstagted yndefascorditgonst of ttﬁ‘élperature

taﬁl6 Cof adADf1c 22teN@92004/ 108,3688d Pﬁﬁdf’zﬁﬁaé%ﬁéo‘@w

#?urla?e%é¥%g'%PQh#%§ % db@g bnhgﬁﬁg%§|u38§§? a culture

rmﬁén}id PaoeF igledk wit20 k- bAfader tg3bhogss ofl td@sdthe ratio
”UBQh}ﬁﬂ@aHQa%t@-/ %Qotlhe éﬁf %‘ét@gnh‘ﬂh%%lg_le‘fcqs-ed) to the

nonoh drglle 84 %f- ter 'uco
non AR Er @mgi'q{g $he tﬂflﬂ‘er("t Re )cFmPl-8ti g &ot peages
cuktdr e, cudtuire @Mk provided with six-blade turbines of

d/D = 0.25 in two stages were used. Foaming during
culture was detected with an antifoaming sensor, and a
soybean oil was automatically added to prevent the
culture solution from being discharged from the tank byl
foaming. While feeding a medium as shown in Table 11,
main culture was carried out for 162 hr. “At the end of

the culture, the concentration of dihomo-y-linolenic acid

produced per liter of the culture solution was 4.8 g/L
for the tank of d/D = 0.34 and was 4.7 g/L for the tank
of d/D = (.25,
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manner as in Exanple 7, dried cells were collected, 5
foll owed by extraction with hexane to give a crude oi

w@eooopi3®dg di hono-y-1inolenic acid as a constPCT/&03/013000

fatty acid. The crude oil wa43anal yzed, and the found
values for the crude oiI are shown in Table 12 Tabl e
12: Results of Exanpl e (found val ues for di

y-1inol eni c BRR¥R c ’cdﬂ‘?ﬁ’tﬁ“cﬁ%%lﬁn%’f c Iture

~—+

ank, v@/ig Gudax s34 imd % off each Tracimedinmi geyceride

IR %P3 P%olsSaponi T1 abl e gieicigfe ho2fohlydate 84 kg/200 L
H

SA@iet yP® 1sder®l 0. 4% 0. 4%gI1Rkidesd morldheietie sacikd; /200 L

midaleT aidyraci d i n crudel{@edsh 4bndhydrdte B4 kg/120 L

£ 91 mpeduction of Meaduvaws® mdbddhydredie 84 kg/125 L

concentration of soy flour 1n medium 4% The present

i nvent o hav establ he r C 5 0

a fat 01-5?% i(eliu? %?19% tJCPdrj o:§J t éJ éﬁf@ur& Pﬁ 191’? sé)f{le
unsaineat sl iatEyampele as céu:mn’cmc:elh%rwergt@gll%@t

Theo f Awod | E*BeQQPagﬁlgﬁqgﬂ@?QuQXa&@'E&rbfge a crude oil

m croorgani s having co9 highly unsaturated fatty

actemppi othgi qhgh@mamllmqlenfl@r a@aeﬂrpﬂﬁ’e a ganfAtbmuent fatty

Mol t I 20 a 9
ac%%’lr‘gtr (neg 1?% ?Jﬁlé :o‘?g?ju‘ﬁ?‘? of 6#%%%‘% lg%ggl %'nguﬁ%é Vd1ues
Japanesiee Unexdai ot aPat emewiPubh i Talbienl? Kokai ) No. 5

= h
LGRS R PR P PN g g0n e esnono-
(ty-i1glryeclenr ioe ) a i -eoovpra isiimgy a ekl @ickd as a

o T oTT

constituent fnff\l acid— This fat o ol is Dr oduced
by EQEM| OF 1 CRATULR; EABEr AP sl capaBt oot prbducing 2
af %Ehi 95 ?écﬁcﬁHaFBlﬂﬁt ation O 20Q; 3698 3 04
PCT/ 3P2603F 6 % 89 treat ment “xccpt dinglto tt‘?f e
wethgﬂsaggg? he ?nm§553 ese | Unexapf gd Patent  o'%q
P'hl 16 14198)- 57685—Fhe—fat—of

of PO %d%%bc b%F’c‘gIJtrhrl ng a ant strain
hpPhgl| bAEFEd26AddéPefERdA] 2 desat4udrn;°ls%e 5 and at 133
|g_a§1~__o_ﬁ_e_en_h,a_n_g_e_d_anfl\nf\/ fa A5 desatyrati-on

a

ctivity, A6 desaturation activity and/or chain
Example 9: Production of Mead acid; d/D = 0.5,

concentration of soy flour in medium 4%

The present inventors have established a production
process of a fat or oil (triglyceride) comprising a ®9

highly unsaturated fatty acid as a constituent fatty
acid. The fat or oil can be produced by culturing

microorganisms having w9 highly unsaturated fatty acid

producing capability, for example, a mutant Moltierella
alpina (SAM 1861) strain (FERM P-3590) according to the
production process described in Japanese Unexamined
Patent Publication (Kokai) No. 5 (1993)-91888.

The present inventors have also established a
production process of a fat or oil (triglyceride)
comprising a Mead acid as a constituent fatty acid. This
fat or oil is produced by subjecting a microorganism
capable of producing arachidonic acid to mutation
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extension activity, for exanple, Mltierella alpina
(SAM 2086) (FERM P-15766). Mortierella al pina (SAM

wQeBa)p33ses provided as a Mead 10 aci d- pr oduci P@I/JP2003/013000

fungus. A standard strain of-Mbét+erella alpina was
i nocul ated into a nedium (1% yeast extract, 2%

H 6. an ampunt of 500 contalned in a
CHEmEN rﬁ!ﬁéfféﬁd1 e@%%ﬁgw iked sfag@panese
vvaanaxtaammxdi mmnmmmwwcmﬁo@f (RKgaroeri.l Ng ghakisng

10 15 d r and ed ¢ Iture

wed B nilE Y Bkt ToduHE B g
y e ansitt agtt rsmzta,lrﬁ%avglnlgcasﬁr,erfédl%rdde\mz‘d@d ,AIQHd@s&)turase
was prepared in a 50 L- volune aeration-agitation

culefgr étt d@@strmes@@a@@letdura@ti(wwysm%t@g@eswumwmn

was i nocul at o the nedium 20 Seed culture

(s&€ &H‘d’lg:tyag%% \f%ssaﬁuﬁrat L@ ARG VEGYi s rin

aglet}&teln%flo?p%%@lj?wﬁ prggﬂ gﬁ@n{ hteeu; gdgg.&cqelrt@'l‘rig \%g?lna (SAM

ul tu
%% d%ﬁﬁ&?% &§§§6 Next, 3200 L of a nedi um (nmedi um
A soy Mom:tue]r@l]]eg__]@njn\ae (giAlM 2 0ke¥)) mdq:tr@"viﬂdieaﬁ@sata Mead
r ium S _prepar.ed .as r,

Sy oo A e e G et Lerel 1a

gl @clma_ m@ohyml@w@ Kgtourdereddomdi (tlitoysasft B4&@Cact, 2%

f I

e et 0 R s oy A Bdid iy in a

and 0§@e611c @Itl@rn@e(Y%cérl@Skst a@@)edszﬂwkhl@@ v(dgrtsrteﬁtage) was
| n@@:ﬁ'x@e@d dn‘@ite‘i‘ '@ﬂidi@lgnsa%@ s deﬁn\@a%h%%l%%l Q@O rpm

glrF]llnltla amount .of cul ture solutlon of

CPPPGFE I S B8 (e 2RgnEher Gege culipmine U@ist GPéltlnued

\Na§03‘t ar ideg sunderexagnadiot tors of n&'almnnar%atylga%t%eétract, 2%

air..fl o ate 49 nB/hr |nn ssure 200 kPa and
agl tlfélt %\gn ptgvvelr redﬁ’ler é’r‘%ﬁt % \?‘Bared in 50 L-

200¢ﬁ@3®6Q@IBGIKmPEGQSEQLQDOOultU¢@ t¢mm dayhef seled culture
CU'EE&%t %Q%g%ﬁ”ﬁﬁﬁ%kﬁ%% W@% QW@&%T%H@& f%%% the medium.

ardlng the formof the culture ture
t aRREPr S (PSR Bade Welsi ﬁé@r&edd/umd@gh@ondltmns

rabEOagQEdHﬂ%dﬂéﬁﬁ&EBOQfrbﬁ@ ﬁdﬁ%ﬁéWQ%“bgraha dhner
B SesEs s Srdeg Ve %3&5%%‘& SR 5 M
|nc6ahhauﬁ& fioed 12 dawylst.ur Bewas G200 &d oFuta e i4m6 (medium
AtAEh%o§n%fgh§'T%0 kg, olive o0il 4 kg) was sterilized at
121°C for 20 min.
Medium C was prepared as another medium by

sterilizing 700 L of a medium (medium B: glucose
monohydrate 80 kg) under conditions of 140°C for 90 sec
and adding the sterilized medium to the above medium A.
Medium C was adjusted to pH 6.1, and seed culture (second
stage) solution was then inoculated into medium C, and
the volume was adjusted to an initial amount of culture
solution of 4000 L in total (volume of culture tank: 10
kL). Main culture was started under conditions of
temperature 24°C, air flow rate 49 Nm’/hr, inner pressure
200 kPa, and agitation power requirement 2 kW. On the
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culture, the concentration of Mead acid produced per
liter of the culture solution was 10.1 glL. 10 Table

wao4kedim f eeding in Exanple 9 Main cul t ur ePCT/0M2003/013000

Medi um fed After 19 hours gl ucé8e-nonohydrate 160
kg/ 280 L After 43 hours glucose nonohydr ate 160

kg/,280 ur cose nonohydrate 12

kg/%'%b 3 éetfh uﬁ‘g:ﬁllrrse g ostee S s sFranged to
kgR22TE® . L Rafdaard ity theurfoml m:ﬁasifhetTlmdh?tﬁa“eaHﬁrﬁo, ke culture
/ 0 t of e cul t

gujciéglrﬂé rs%l:)‘}lﬁfe%n%v\%s%x:r}#% SodY ;ﬁjlc} E@:h@f ratio
120¢ ftéye Zhanfter Wit the Iaghh@taqrhemnaﬂlleemt(ed dy to the
Coﬁtdn@wl&a%@’&erhw A tahlke (aold gct_eq) Vgetlncegv}o s%rg%s was

dri ed Vibration fluidized er to a

coM&Tt- o hf%eoyf |RiNGhe. MRGE gy |3§d Sé’@lwns Ain &'@éﬂﬁ?erm main
Wi tclmlrﬂarreogesrs gﬂﬁ:rie&emtf ifldred 5entg- . ahfplﬂ ltheg etn)ﬁp%tfh the
cont ai y trans chi.ne. nmou
pa%&atg fhe%%b c&%& egﬁtfﬁ Cgpg% %E @ﬁé&ﬂﬂ%@uﬂer
bad ke ﬂfeﬁ‘-heﬂ cwédtunen Sa?lurterform gersatldr.,1 at/110C or
bel owThe diigfl el eerinl SHERON. 6] dhlheaanal ner

W { X

b and were quhlprtp oxt racti ané. The

Lid Mahpt aulﬁéa@tmeed fromthe hexdﬁ@dm utedn by

Z%AﬁqQﬂwﬁﬁch?uﬁ%e filtrate| ghscorenmpaahrdrahdeil60 kg/280
reduced pressure to repove hexane to give a Mead

a¢ P& tia S crude oi | . | Thecepadeopphydaate 160 kg/280
an d_and the results Ake shown in Table 14.

oy

E & PO D% ducti on of MegHuUGeFE, marphydpabe 120 kg/210

C(Ir\r\anf ration—of soy flour I1Hd nedium= 4%\WD

2053?%369918“19&% P2003/ 0130p@Lucoss megghydnater é2 Q/akg/ 210

aut i ha canma nman n_r as LN I:y.qrml e_9

Cu?k.ft L 144 m;'m‘r:';;:..: unded uﬁgseeaagomdnatenm g/140 L

in Exanple 9, except that, regarding the formof the
cul t ur e Afaeir, thet anhpperoibdedfwithe siuttoarbkl,adBe culture

tuEBhOeS ol w¥sPsTe®i?3-b0 LRS! 3085 :1851458S 195 °¢c for 20
min. Wet cells were then collected by a continuous
dehydrator. The collected wet cells were dried in a
vibration fluidized bed dryer to a water content of 1% by
weight. The dried cells, together with nitrogen gas,
were filled into a filling-type container bag by an air
transport machine. The mouth part of the bag was heat
sealed, and the container bag was then stored, in a
refrigerator, at 10°C or below.

The dried cells were taken out of the container bag
and were subjected to extraction with hexane. The solid
matter was removed from the hexane solution by
filtration. The filtrate was then heated under reduced
pressure to remove hexane to give a Mead acid-containing
crude oil. The crude oil was analyzed, and the results
are shown in Table 14.

Example 10: Production of Mead acid, d/D = 0.25,
concentration of soy flour in medium = 4%
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a result, the concentration of Mead acid produced per
liter of the culture solution at the end of the

w@eiossm9s was 8.0 g/ L. After the conpletion ofP€T@Er2003/013000

culture, a crude oil conprisiff wead acid as a
consti tuent fatty 10 acid was obtained in the sane

manner e T i d-cqontain crude

oi | vvasasgnéa{{]yzeg-’ anéfa t ﬁ%& % Q}Jgﬁ q'fh(ﬁ S(aﬁ(beg as
oi linafExatmhven 9.0 Talilne cid turables ParFedhowalwekedf dhe
Me I I Gy a Ir

o oAy B3 A SRelinte 0 BAGE  L Hegazding
culhe efqréfhwf dhe GUQt@lrEs tw%,ofa g@atk ratdided with six-

Tr |wjawrﬂlﬁ%l%s6%f9a/@(y°= ldﬂ@%pq_@i fﬂvﬁ‘plseca@étst asl B%d. as
8% Ester-type sterol 6% 1 2%l\/bad acid in total

fatat ¥ S35 "G eG%onggln&rlaﬁzlanu@g digad geis BEagnced per
Pr ddoetrd af afheViead tacied soduultmme amdgle caN@dift itz @ulture

S088° i S B e, b S A P iy ¢
i nctrhlél%amd eEmpeTl saa g Mepdagoliel &S, Neonsti20@nt dfatey
Medicdd (RdidHPANRROY nf L@l s@%ekgr%an%%fo Vq.n ? azllhpl'ﬁ.%) 9.

was sterilized under conditions

Vedi um EhRadignde 5l coF tadadmer m%mlﬂy was analyzed, and
st Et:ﬂ'ﬂel If«ﬁtﬁﬁi M ulesoffor mRG EPUEEHUMBe GHEGRASEn Table 14.

ﬂte ﬁ‘, ugx%) qder ondi tio s of 14OC foor, 90 sec ]
t HES e Prsd ﬁ’EdM?r‘ﬁ QBSFEIHEG GRude oil

A.I x5am lium C §:\7€ng usteqd ta .éé_f;]\td se@Xample 10

cu solfute CHRER - nac O( 0&At b8l Gexample)

ar d‘dme ofv@iulrtmmaxaadau,uslt/@d tlo anoimiti al anounty.@B

cultty eof salalt iforacafiof000 L in total (vollune of

cll t e dlyeritie kL). Main cul{tur®4wes started upslieos
condilinseponaff 130 leempértatrur e 24C, laig’ fl ow rate 4£98%
NnB/ fistemmtarepisesesgde 200 kPa, &nd%agi tlati on pdwes

r edfgiace merid an\ﬂPFW@ 2e644033698 fg:T g P2Q03/ 0130:%) g
ATacad time cauded @y lof %t he cul tlur €, e tenperature’ was

changed to 20C. Regarding the form of the culture

g?nk TxGMF1W @ 1t aBkoRGeYHEEd W MR aSi %ehkade hYLNeS der

congltlon of sov flour concentration = 1.5%

Mortierella alpina (SAM 2086) was provided, and seed
culture was carried out in the same manner as in Example
9. Next, 3200 L of a medium (medium A: soy flour 60 kg,
olive oil 4 kg) was sterilized under conditions of 121°C
for 20 min. Medium C was prepared as another medium by
sterilizing 700 L of a medium (medium B: glucose
monohydrate 80 kg) under conditions of 140°C for 90 sec
and adding the sterilized medium to the above medium A.
Medium C was adjusted to pH 6.1, and seed culture
solution was then inoculated into medium C, and the
volume was adjusted to an initial amount of culture
solution of 4000 L in total (volume of culture tank: 10
kL). Main culture was started under conditions of
temperature 24°C, air flow rate 49 Nm’/hr, inner pressure

200 kPa, and agitation power requirement 2 kW.



10

15

20

25

W@ 284/033698 WO

(the ratio of the dianeter of the agitation inpeller

(=5d) to the inner dianeter

of the tank (= D)) =
stages and a culture tank provi decir/g#2008/013000

si x-blade turbines of d/D ="0425-in two stages were
used. Wiile feeding a nediumas shown in Table 15,

mai n CLHd 8

f

300 hr.

At the

ut
of the cu ture\g@"%hh%%f{) O%gr%%lgntcrugﬁugﬁ "of hﬁet(fn%?cﬁrda e vas
pr sddeeddio 120°6r oReageeding tulree feuhutdforctheas @ tire tank,

9/ la fQddie %%%& %&d@ﬂ@ed‘%f%% éy%i%?%}% t%

the tank of d/

%yﬂnégj of d/D

e

Exdrii%e rﬁtlwfn t@@l @d@é‘eﬁ% Orfedqhﬁnafgédia;&ﬂm lmveller (=
houﬂ)s 3 Wihes d niierold idmeit 6 QK I G adnk AR &) )43 MOWss in two

S USSR IIIOnCLaie. 08 KO, ALLLL
gl dcuss mesnolfy dv/at e 40 26 gms&wb Eiadfelsetvetree used. While
CO'H%Jﬁ J.n%rI Ofmetd QmC lé]l st Fyseygel rl hi%bs.l.%nELS

dried cel

S were co ["ected,

Eg%; lade

RS Slbe vas

extqadféth% omitt i oreR4fe biro  gike thec ande odi fthec murirtllmmg the
Nb%rﬁ,‘érﬂzxé%l%nc%steh'de%ﬁzlfdatﬂr)bd%@e‘a p-gi'e l lfd%éo'the

y4 and the ound val ues
oi |C‘§T léw&%tﬁtﬁoﬁamaé P82 BB &or6 thﬁemntks Oéf d/D = 0.34
Exainal evakl 3(. fsmglm \fah:ue.&ef YankeaF PO & @Qrztsal ni ng

de oil) For tapk, d/D 0
cach 1 racti ORPTHY ot ShatBEobar oo 689 193

for

0.34 ﬂ%of

%‘%lﬁn abl e

matt er Mals%:ale%e Esime-typ

2 st er ol

0. 396 d). o Machd

acidf tar tis dloufrgt ty 34. 5% 34

1g2%coaei flonohgdudeeobD, k120 L

Ex&fider ¥3: hleuesar ati on of

Cgphaubsebhendbddwath 26 kg/120 L

r efAifited f6at homrei | (trigl yc

cgildepseompnokydgate 40 kg/80 L

ar @dhiedoilc hogeisd as constit

géntotat hgynahydrand havkggso L

| onered ester- type sterol content Water was added to

R

@Qezggﬁ %%%69§ﬁtthﬁ same

par t’'s by we

edMin@ed peednnExapglend, sindedr @e\i&é§ W@a‘ﬁeé‘oétlesﬁteldo
60€f1awdics B9 Wkik@Bck9on with hexane to give a crude oil

comprising Mead acid as a constituent fatty acid. The
crude oil was analyzed, and the found values for the

crude oil are shown in Table 16.
Table 16: Results of Example 11 (found values for Mead

acid-containing crude oil

)

Form of culture tank, d/D 0.25 0.34
Wt% of each fraction
Triglyceride 95.0% 95.1%
Unsaponifiable matter 1.3% 1.3%
Ester-type sterol 0.5% 0.5%
Mead acid in total fatt o
acid in crude oil, % Y 34.5% 34.2%

Example 12: Preparation of capsule blended with

refined fat or oil (triglyceride) comprising arachidonic

acid as constituent fatty acid and having lowered ester-

type sterol content

Water was added to 100 parts by weight of gelatin
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prepare a gelatin film Next, a mxture of the refined
fat or oil 5-A (triglyceride) having | owered

wW@2i08/0336ype 5 sterol content and conpri sing arBCHIRMOGE/@3000

acid as a constituent fatty-aéPd-prepared in Exanple
5wth 0.05% of a vitamn E orI was provided as

t | dd
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ad P& Ptaae@hélslangsﬁ@resur@r#ﬂtn@dbrfuaﬁgOFh@l\;olSm&e Frepgged in
dl mﬁ@l@n 5t,0a% a i@ matfedlilaanas Bhee®dny aeMdrORs in the

a h ressure om zation enulsrfyln nachlne
o el ad IR B el 1edne 206 etirbduses o
li pi d eExlagipde @greUs@rggeﬁaedﬂ mmangmasubm bméggg@ﬁion

hi gh- pr ure gt £l hen ri.ed

out at g"??Cgf(ﬁ %%@'fgﬁigedprepare Pa t§ %rd% ﬂ&&ﬁﬁ?rlde)

pr &gariag deveredr elsder-4ybet sjrerolagohdsingn and comprising

pr%&%b%ﬁﬁ%ﬁlﬁsbﬁgdtﬁ% %efb%%@lkﬁanrfgkk%ga%l%ogre&?red in

prepared Exanpl e raw mat
i n EXEH® §a§e ﬁﬁnﬁePfa§eﬁﬁn@ﬁeeﬁﬂeﬁ@ﬁ&tﬂ@ﬁldhlmhezﬂaﬂtpf

t r ansfiesi la@hldpf epar gt b@n gusiceg ihhe ahaf ugeﬂrlf %tfd@r tlole caustic
J uice Cycl Qdextrin

magogddgggFo ééeﬁladé g s§é g&u@o ngﬁﬁﬁﬁdﬁr

soDusmoﬁledowangroﬁothenmebmnedsfahsothenlbdﬂeﬁ to the

(try e r [ h f d

es?é%h%%%ébgtépop& % %ﬂe @ogﬁ ? %he %&Eggr81gwet%

2oéér/t@'gg@9§0ﬂ>é;w»f§rﬂ2@a3/e@yé,@9@1cat49n anabhrad@mg@ -pglegsure

as a@oﬁ@@%‘thbﬁeﬁﬁmﬁétﬂfylﬁ@ﬂ dachligrded pwebBr@ @5%igfiq

vitam.n E) wa d ereto with stirrin
emuls1o% 30% m? &qquots of the llpldgemu151on were

dispensed into plastic bags, and high-pressure steam
sterilization was then carried out at 121°C for 20 min to
prepare fatty transfusion preparations. Further, a fatty
transfusion preparation using the refined fat or oil 5-B
prepared in Example 5 as a raw material was prepared in
the same manner as in the preparation of the fatty
transfusion preparation using the refined fat or oil 5-A.

Example 14: Use in -duice

2 g of P-cyclodextrin was added to 20 ml of a 20%
aqueous ethanol solution. 100 mg of the refined fat or
oil 5-A (triglyceride), prepared in Example 5, having
lowered ester-type sterol content and comprising
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by neans of a stirrer, and the m xture was i ncubated
at 50C for 2 hr. After cooling to roomtenperature

W@ 2901083638 one hr), the m xture was incubated aPCHO20@013000

additional 10 hr with stirrrn§? The resultant
preci pitate was col |l ected by centrifugation was
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SRS LR a1 e e T o
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pr&pabelbOLﬁbEajﬂQW@e&o F%@b@@b jEQE@UE%n@@ﬁﬁﬁhgu%'Q%flned
25 the reflﬁegtfat or 4 g ? epared i n Exanpl’e
FAW ORaPéri AtTagLVEPEdsT chaveas, R S8 o6 HRETREDe

assmarphecopteparahdonombrhh&nboaﬁabﬁla@wd@fa@iunﬁstﬁe

ret : 0 ' Ex : e t had
us%%ﬂgg$??%ﬂ§ g??%& §c1§0 NQWECSrEFFQgerﬁggFEEPF%Ofat or
85?@& ShBr prepelred ihy§reppilka5( BBOa5%4%) material was also

Copreaspaeas IR SaRBUSILS of L L8 B speratiop of che

Coni di obol us nanod egn
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produci pgahple. 15t andar dnspbalifseqf m3dxt hese .
arachid n%c aC|dEErodu I,N fugg were L noculated into
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a medi ufi {yBaBf ERErHEEIR 85eC2d, Spp 6tBiglymgride),
sepdepatedr enwAsampiei 8¢ haV1ﬁ9r18wdﬁ¥a spder- ty e sterol

condsgu=o10 agggLogagie Tl mRRe eLaten, R 0L,

reC|Qrocat|n gle
Nef @t t25aql@fWQSnmuxgdw4gtgcu@@eg5cﬁ gowdeyefll miik to

prepare formula powder. Further, formula powder using

the refined fat or oil 5-B prepared in Example 5 as a raw
material was also prepared in the same manner as in the
preparation of the formula powder using the refined fat
or oil 5-A.

Example 16: Culture method using various strains

Mortierella elongata (IFO 8570), Mortierella
hygrophila (IFO 5941), Echinosporangium transversale
(NRRL 3116), Conidiobolus nanodes (CBS 154.56), and
Saprolegnia lapponica (CBS 284.38) were used as
arachidonic acid producing fugi. Standard strains of

these arachidonic acid producing fugi were inoculated
into a medium (yeast extract 1%, glucose 2%, pH 6.3), and

seed culture was carried out for 3 days under conditions
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775 g, KH2PO4 50 g, MyCl2.6H20 7.5 g, CaCl2.2H20 7.5
g, and soybean oil 25 g, pH 6.3) was prepared in a 50

w@h.2000/083%88 5 aeration-agitation culture tank. TPRET/$E065/013000

culture solution was inoculat@&f rnto the medium and
main culture was started under condi ti ons of

aglt t rpm eratu 28C, _and t
i nnef Ilp:aé zrﬁ%aqu'{? ngl lr%e ar d| dntaH}s FSTIRGE a’iL}Fee Poc.
cul t ur e Nexttk, 24P duICtﬁJrae mezmkmnCXginmﬂchm 504t hy, soy flour

[ WO a s
usedﬁi$ﬂ21%% ?bp§§ %%rrleg ¥'$o§’1%%é%%gﬁ§8¥?é5 g, and
ad NP RSB lg Ak dbe pﬁ)mta )orwam RsRATe-r a 50 L-volume

. nta%rﬂaaél%@ragq&éa&{ g e ddpose ﬁ%ﬂ%%% Oehxteo

about to 2% 15 After the conpletion of e cu ture,

t hS e VaSH LRABH-Aked sied [ heedagidet, oilinaighgulture
of w206 tande2D under dMidiagldrss W%gClQiéiﬁc‘drﬁdsﬂééd of 200

f | d d d.t
e EP T g, A R et PR R ea.
exﬁ%ﬁ@ﬂ@dnmtﬂhquﬁqnmaaﬂﬂﬂﬁh@uiﬁunéruﬁnky anas: Intemey echnk
fr YR NQEXANS 0TIy M:u HJ.lntersathQ:I/D-rh‘eOf szt "8 &wo

was then heated under re pressure to reno

heé&7gaSo YISy &5 %r u%‘%lqulét&ﬁﬁ' NSisngiara-”rJaiFthchtmf@r 186 hr

aClVﬁlla.% adednsf id lmn«,t gflaiddéeat‘s!diutm@l HAFHARN XY -hr
aci.d- cont i ni ng cryde 0|I éigﬁn zed. 25 Found

val'ddS e S [ Gude® Hiing GaFergnnEepLrajgon to
20640336980 2%l PCT/ JP2003/ 013000 rd HOO f* Mo\o

0\ 0 O V\}ft%ro\t% q%x%e&:ql? %&I Ithe ré&}gt I\lleOO%I}Q Nu1@ude
solutlon was sterilized under condltlons of 120°C and 20
min. Wet cells were collected by filtration under
reduced pressure and were dried to a water content of 1%
by weight. The dried cells were extracted with hexane.
The solid matter was removed from the hexane solution by
filtration. The filtrate was then heated under reduced
pressure to remove hexane to give a crude oil comprising
arachidonic acid as a constituent fatty acid. The
arachidonic acid-containing crude oil was analyzed.
Found values for the crude oil are shown in Table 17.
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t afRAUL B Bt thegxatdo ofpthy dimaghesceds agitation
acGepdilnert q=Cl@i Mol the 2nnehelliahetidie oF WHRJRR1ture tank
soggp contg%ﬁf_g nlbr%gfg source which has 20 been
st éri Pzéd 2l 3 mére than 5. 4. A process
for produci nghe eficesd batowdioig to elakactier whedely the
CORG;Y G %%f Y e%%? %%“%%i'quo%F%%%%ﬁﬂeQV(Lh%) to the
process according to any one~0of clains 0 3.
inner diameter of the culture tank (= D) is d/D = 0.34 to
0.6. '

3. The process according to claim 1 or 2, wherein
the nitrogen source contains a nitrogen source which has
been sterilized at a pH of not more than 5.

4, A process for producing a refined fat or oil,
characterized by comprising refining the crude oil
produced by the process according to any one of claims 1
to 3.

5. The process for producing a crude oil
comprising a highly unsaturated fatty acid having lowered
unsaponifiable matter content and/or ester-type sterol
content as a constituent fatty acid according to any one
of claims 1 to 3, or the process for producing a refined
fat or o0il according to claim 4, characterized in that
not less than 70% of the fat or oil comprising said
highly unsaturated fatty acid as the constituent fatty
acid is accounted for by a triglyceride.

6. The process according to any one of claims 1 to

5, wherein the highly unsaturated fatty acid constituting

the fat or oil is y-linolenic acid (18:3 w6), dihomo-y-
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25 5. The process for producing a crude oil
conprising a highly unsaturated fatty acid having

wo ome083898 unsaponi fi abl e matter content and/ orPCT/JP2003/013000

ester-type sterol content as a3constituent fatty acid
according to any one of clains 1 to 3, or the process

for %gu0|ng a refined 30 fat or oil accordlnaﬁi
Ut %er(ZPed 9P k hAT2GRIIIRES d%ith (R Hiw6)

th f I | h sat ur at ed
fa?tyq\)tacll%r 1cg & cégr?gt %chf ac{llcg Z\chﬂ;“?gs account ed
f org oy, 120 t1r3 glawcﬁirddé% e@rta@?ﬁnﬁ{ Qe & ‘Bf%eﬂ)g t@. any
one of claims 1 to E 5, wherein the highly

unslatnegrlatreid faatidy (d@:@ cohst ia ) Iy, 13-heodiddaratetrasnoic
y-linolenic acid (18 3 co06), dihonmo-y WO 2004/ 033698
PCHCHR 00 G130 8, B3 14 i hbteimes st tramix we)id (20:4

ar?*o? R S I P KIE (P2 061 10/13, 16, 19-

I | noI enslagJ am%&%%a%%\%f\e(ré? g‘ ’%? 4227 516/\@3'&'19‘

OC taaesailRiAanicC aziaci (@ 2A: 68«8 W3>)6 -octadecadienoic acid
8,11, 14,17-ei cosatetraenoic acid (20 4 w3) ,

ei dd@aé’em%)e,noﬁ,cllacmd:c(szemfer(cm; ach,dL0| 28,21 6y4p, or 5,8,11-
docaosapent aenoi c aci.d 4,7,10, 13, 16, 19-
do EIEATSELHFAUE é%ﬁd(Z%Q?QWWZC% P05k e R ehoi ¢

aCicbmyikRitd Mos 8wbl @l a3 Aer@ci d (2002 wW9), or
5,8,11 10 eicgsatrienoic acid (I\/b acid: 20:3 w9) or

a  conbilmat i FROPTORESE AFGIF GMT Femany, onge qfr sdesdns 1 to

accso,r diRg-din ahe Qﬁ@:r@for@ja&iﬂ% id ond bé’l*b@fg@.'rfg e the
m cr.oor I%/{1o§m|s ne hel an tothe
e

VIENR Pob 0190, tll?é‘ryéiopf%hora'
Pemegiild i lumunC aiﬂxas#axsrpdmumwammorFuwsaﬁﬁum, Aspergillus,

£ R dd it & S ho- Y MR E R angien,  or

Echi nosporangi’'um or aprol e
ac@@m‘qql@qf@aa-ny one of claims 1 to 7, wherein said

M Croor gani SmHeS 2R R RGN it e B F claims 1 to
Mortierella, subgenys Mortierella. 9. The process

acdor FRF R QMM CrARSIST Sthe S Ans &@rl@ml@rﬂ to the

belgmgjmgadmﬂéx@lalabggw@elmst Myrelilexrdida. the SpeCI es
al pi na @@Ion% to the %vpus Mortierella.

crude ol charactersed By WINRY 4 ﬁ%adﬁggpoﬁqﬂﬁﬁﬁqathe
naﬁmmqugnqaausnobed@mgamgetmhamezsm%ggpus Mortierella is

the species alpina belonging to the genus Mortierella.

10. A crude oil characterized by having an
unsaponifiable matter content of not more than 2.2% by
weight produced by the process according to any one of
claims 1 to 9.

11. A refined fat or oil produced by refining the
crude oil according to claim 10.

12. A crude oil characterized by having an ester-
type sterol content of not more than 1.0% by weight
produced by the process according to any one of claims 1
to 9.

13. A refined fat or oil produced by refining the
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wei ght produced by the process according to any one of
clains 1 to 9. 11. Arefined fat or oil produced by

WO edoumsiegs t he crude oil according to clai m 10PCBIP20E3/013000

A crude oil characterized by-had%ing an ester- type
sterol content of not nore than 1.0% by wei ght

pr ced by the pracess accor.di to any one of clains
1(§£$§§ 9@? %g94%%3ﬁgh afﬁﬁpﬂbﬂ%‘produced by refining

t he WO 2004/ 233638ePOCL/1] PRARE/IGHINOG fathédr eriddédadiing

ac | | aj ;24,114 il .c i S

7ot S (e ek Tk e SR ST b tbr-type
coFit&¥o la fMBe nds COMPIiFd ndst ésola semsdrittueavpriiagityy acid, a

as h gHIRS tirfswenir il ¥ A%vdacd P Rk t¥isaldd aed hat the
fatt aC|d,.cE racterized’in that the wunsaponifiable .
ma

ROSHTeRP 161 Mafd eracoptediy ofs thet fagpod (Hdn 1s not
2. Mardey theirgl2t. 2%1by frefigfhitned fat or oil produced by
refiningfghe crude aqjl. accordi,ng to cla

. 14. 1Q 16.
A crude 61"l EofSFitdey fa% &€ Squﬂr @ﬁg%ﬂ 6ﬁéﬂg&ng the
unsapers fdidblaecwadtiog tcontcdmtimand/.or ester-type
st erol nt ent ri §ihn :Q, ; tistue fatt .
aci_d, aQ%Higﬁl§%3ggakgga%gﬂ@%§%ﬁ§%2%ig%%c%%rggﬁe%ﬁfégg
i n LOWSE eCh&nsappai fippd es maitglerc epnden tomndferf gster-type
Oi lstie¥dl0lcoiedt &ombRaR ihg)%eRY Meicglt i théntArefinediq, a
fat .o l0|I prgducg? reflnlnghthe crude oil_
ac &rgﬁﬁ Ng PG aEER e s fat8Y ACdBnerRrrass@rafr@dddmnichag the
f uesttiegnalypeosderal pohriehitonfsipel eaenbr aifloiduhat more

fo e ur e bahi. a 20 formula for mature babies
h Fq . . . '
a %o% opﬁlﬁ aﬁgésig food for expectant and nursing

nmot hers l70r & teddnedr fagedr pédspmeducedpbiysivediniag the

Cregadel bijandcebrbifgl ¢! Bedikdl g, 0r of | according to
any one of clainms 10°to 17 incorporated therein. 25
19. A t HérapBufrBenatr feren angodrédipr Psitngctionadr dood, a

oi huawdidont Beppetmaad ,f at feimailh *eeO0bteRdtli®c@BUbies, a

f claims 10 to 17 ted th tional |
C0ERETLirth A<hbber AroCaRr! & Leat BFe (PaRNGRal & fobd for

expectant and nursing mothers, or a food for aged
persons, comprising the crude oil and/or the refined fat
or oil according to any one of claims 10 to 17
incorporated therein.

19. A therapeutic nutrition food comprising the
crude oil and/or the refined fat or oil according to any
one of claims 10 to 17 incorporated therein optionally
together with a neutral carrier suitable for oral,
intrarectal or parenteral administration.

20. A food for animals or fishes, comprising the
crude oil and/or the refined fat or oil according to any
one of claims 10 to 17 incorporated therein.

21. A pharmaceutical composition, comprising the
crude oil and/or the refined fat or oil according to any
one of claims 10 to 17 incorporated therein.

22. A pharmaceutical composition prepared by using
the crude oil and/or the refined fat or oil according to



intrarectal or parenteral admnistration. 30 20. A

food for animals or fishes, conprising the crude oi
waeauos3cdhe refined fat or oil according to anpCT/airee03sf13000

claims 10 to 17 incorporated-therein. 21. A

pharnaceutlcal conposition, conprising the crude oi

] f i di
of R £° 4S9 ACorford: 6F thary atzsidh. 70 O

pharmaceuti cal conposition prepared by using the
crude oil and/or the refined fat or oil according to
WD 2004/ 033698 PCT/ JP2003/ 013000 - 55 any one of
claims 10 to 17 as a raw naterial .



