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STY-R819 - 1 DESCRIPTION A PROCESS FOR PRODUCI NG

TRI GLYCERI DES CONSTI TUTED BY THREE POLYUNSATURATED STY-RB19
FATTY ACID RESIDUES 5 OF ONE TYPE AND UTI LI ZATI ON

THEREOF Technical Field The preéeﬁt i nvention

relates to a process for producing triglycerides

constituted by three 10 pol ygasagwratgd fatty acid

resi dues of one type and the wutilization thereof. In
particular, it relates to a process for producing

the abaverydrdy ool dasomidigd et oL y@nfskabbynstheuTeD BY

tri gl ycerrdesthus produced gx salo‘jprocess, and a
represent at i YBREE| P %XEJNSATH_ T BEOmMEA @YRzﬁq(Id} At DRSS
The pol yunsat ur giegykatrypragngs uPYTART 16N ti et r
herein nean fatty acrds wWhiciht contain 18 or nore
carbons and have 2 or nore of doubl e bonds. Since

PUFAS JhdMe A 30 & i ety of uni que physi ol ogi ca
activities, they have, been used as additives to nan%or

ki nds of TsoP PN HRTeN Y 191 2MRANER RhBFPCESS
E Eg@tﬂ@ul%iiid%/-trﬁ@f@%ﬂiﬁ%néﬂ%ﬂ:wﬂ?& bpotﬁ@cgeaci d

, .a-11nalentc C ., Y- | NOI eni acCl
GRS e hoh A & st Terd RyeS hEadsstprgand the
( MAt idriaedtd idonithed off ( AA)n edcosapkataehdi cedekds to a
(EPA), docosahexaenoi c. aci and. Like, Inc-e: s
Lt ProsEen P b s St Hbvr L sbIpekfss Srriciently
tri gingcertaddsy,i nclvehi tthi @l RuAL des comeai peddased by said

CONBLIIAIL 1dhd e AGYEeL &R UIEyS N EPYY, GRIBH, okhOHAR.

30 they may be used i'n sone cases as free fatty ac
or phospholipids. In general, since the chenica

SyNEhesis- Rinf AUFA itself is difficult and is
extrenel%gfostly, a practical source, of su

, ly,is :
limted fReRMAET T YR Di iy caFi3s {BliFady meptioned
MaNheGases mdAH A d st ©xd ¢ B esh pemecaht ¥ihr 081 0@ hore carbons

Pl agtnsél’ hsé%aef cbOdo’r Tngfgoéigagél%nfé ﬁéﬁ‘&s ?l ggghcgngU%‘Rg have a

variety of unique physiological activities, they have

been used as additives to many kinds of food and animal

feed to enhance their functionality. The major ones
include linoleic acid (LA), a-linolenic acid (ALA), y-

linolenic acid (GLA), dihomo-y-linolenic acid (DGLA), mead
acid (MA), arachidonic acid (AA), eicosapentaenoic acid
(EPA), docosahexaenoic acid (DHA), and the like. 1In
utilization, they may be used mainly in a form of
triglycerides in which a PUFA is contained as a
constituent in the acyl residue in many cases, though
they may be used in some cases as free fatty acids or
phospholipids.

In general, since the chemical synthesis of a PUFA
itself is difficult and is extremely costly, a practical
source of supply is limited to extraction from biological
sources. In many cases, PUFA is extracted generally from
oil plants, seafood, microorganisms, fine algae, and the

like. These organisms usually contain a variety of
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i ke. These organisns usually contain a variety of

-2- PUFAs, and bi ol ogi cal sources conprising a single
PUFA are not generally known.—-In utilizing PUFAs in

a formof triglycerides, it has recently been known

that the functionality of PUFA 5 can further be,

enBiHAS), hynNdshhglaoPorA SSUERESsGORBNISE NGt RANFEY FUFA
iy Ao WokgbBrhheybkRdi;Ag site and binding nunber

of a PUFA are speci fi ed, I n producing the structured
lipids, Im WhhyigaB8sPUEPACENPEFASTEY @ Inditiigl Y GRIeAes, it

as f00dsecdheYyap8ehr RAYGRILhBY 2heORVRIH iUhd8R6) | ®h PUFA
10 of an acgl group with an_enzyne such _as |ipas
€E-

) pase,
t hotigh BUrkhes-BpeenhpBCEAchYc ¥ 1pdodeditid i3 (fdisy §-called
sone casesurédapapeae Pat ARt cAPtAe2@A3rti®yl.site and binding
PO1-0044). In this case, in general, the |jnkage af
thewEiey aEi @ FVRRI AGe PBCEhE18Fart iy REIHS/CH i e
?t tstecxsn@@_ %%é& %if}ﬁ_diﬁ tmﬁt Itnﬁﬁycbﬁ@\é%d, _stilﬂ(cet MYEME Yare mainly
a Ci i nKi o _the other ite(s) is (are .
raiiHe et eatBy FDaYoRyS BrORUEReh e PR GG reaction
or P () , athoughounp deprnda enzgmaesiugm efs dipase, though a
reaction s stﬁm TFe Leaction sggueences 1, Jfdigates
exatpte FHegeharariofiof i PFGFYEEFTdésS comaini ny
captidpanase dPatehhe JR-And08 3pd8i3tli, oY lardd 44rlee fIat tthis
acids froma -eontaL Nkt .ol ride . —
e d TSR T AL S EOLIC B8 B e i cing
f atty tdee dst8rtengr friglucpg)de28tAaCspErA fGCc RIS s not
PURA- ~ J i (Capmusi i
3O<€E%%¢?§EL%%?tt%? ghggjfété? %?&F&s&cqgjghéﬁga%iﬁgge other
35 it e ¥} taséarehemaspiEnt eBPVERe babjwdnaley BT exchange

t hepradusty st guetigried, | tpbdgdependephdshercentdidign of a

of the objective UF,%hcont ai ned in the uncl.eaved.
fEHQ%P%ﬁﬁ _system. e reaction sequéence 1 indicates an

example of generation of triglycerides containing

%ncases

caprylic acid at the 1 and 3 positions and free fatty
acids from a PUFA-containing triglyceride mixture and
caprylic acid by reaction of lipase (wherein A to I:

fatty acid; 8: caprylic acid).

A C PUFA G
PUFA} + PUFAZ—‘ + E;‘ + H;\
F I

B D

. 8 (Caprylic acid)
Lipas pry

8 8 8 8 A. B, C. D,
PUFA} + PUFA% + EJ + H% + F, G I,

8 8 8 8 PUFA
In this case, the content of the objective PUFA in

the product structured lipid depends on the content of

the objective PUFA contained in the uncleaved fatty acid
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residue (that at the 2 position in this case) in the
starting triglyceride. The sort and rate of the fatty
acid included in this free fatty acid depend on the
sort and rate of the fatty acid €ontained in the

cl eaved fatty 5 acid residue (those at the 1 and 3

positiong,kLn EH % afa$Bk bn 8 St WG his case) in the
e, ed”

triglyceri h high utility Vvalue I's expect
in byt@rb@u@t tfmgéyf:atcttyleacu dhe samnypndasds dhephe fatty

Str@&%faegnkﬂgbga an ﬁh@'%&e@ %@%EJ'&E RURfe nd 10h 8 he sort

specific site are pro uced startlng rom

tri gpy@erplesofothenépttyqaicial eons damchiin die heleaved fatty

PUFAa@ydar@ema%SI ®Roskeatt kR af s @ﬂoﬁrﬂ%w 18 this
i pase I ntending to utilize by-product fatty ac

i nci eRPE Al LD, thSeSERTEING kErdod yor rd dear itdtan i ]PUPAsUtlllty

as StALheNYsMBkeeakd ihop ihe fald qu g
pr obl e, (T) thty acﬁds g?g%%%fhan the aime ﬂ%?lﬁﬁ% s in many

woul €@ $8Smi xed with the acyl group which is expected

to renai npheAkedriettifedghyeede! coviteliefiony a(@peTétﬁflc PUFA at
by- pr oduct fatt¥ﬁ$C|ds rel eased from the

% cero
skel 2t MEFOFhFaShi&t BFE BFOFHFEGUS HeTdd f q%‘tquycerldes

aci oksr tnemr:dequttt:asehtze bbatah@\telgwe;mie EUEF [yl afesnversmn
(1) sa y.ceri des in

r§RrskBRoRE: P EpBp s k
al | ?%?E of tFPu? Xy PEPEY AEEE AdBafSed ik ﬁ@ﬁa ©
one'meblzefbyhproﬁpettfaEtEUEélmBy1h@udamiaiﬂy, use of a

star iQQuPBtSE'Q|§aﬁ%§t;C§ As a%o%%gyﬁil%)dggéylals

hi ghl'y pure and hi ) roducts ¢co
onl ycapeesypbeofol hewing;j Q@Pb\lémFQUFAs(l)t Watt tiys adids other

the @cyh GhOURiMBHCBUkA wszs@e%%d 1%@&' RiRG ke J10 group
the gl ycerol skeleton and in {@ product fatty
9

aci %%‘l’eé%eaxP?SFr?fihEogl‘—”?E‘éllBI 13 eltetr Ghe \Mé/t?%FOl

huneskeretdh el (2§ tnéeﬁgegrbaubﬂgﬁktkﬂ Bicd¥ls released from
cont |n|n9 I.cCa

COMLL 21 90 EUERY SHBSELL02 SPECiLLE IVSIOL0 Rl s or

trigﬁqtpyldesdsn vi ew of the|r phyS|cochen|ca

et ke s A R AR e e

cal ali@ds(Becafisbhe same time, trlglycerldes in which all
three constituting fatty acid residues comprise one type
of the objective PUFA may be used as starting materials.
Thus, it is possible to obtain highly pure and highly
valuable products comprising only one type of the
objective PUFAs, that is, in the acyl group which is
expected remaining linked to the glycerol skeleton and in
the by-product fatty acids released from the glycerol
skeleton.

When a human or animal is intended to ingest lipids
containing PUFAs expecting a specific physiological
effect of PUFAs, they are ingested in many cases as
triglycerides in view of their physicochemical properties
such as stability and low irritation to the body, but
there is sometimes a problem regarding calories because

they are lipids. 1In such a case, if a triglyceride in
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they are lipids. In such a case, if a triglyceride in
- 4 which all of the three constitutive fatty acid
resi dues conprise only one type of the objective
PUFA is ingested, since no othef fatty acid is
needed, it would be expected as another effect that

the ri t h :

ooy SR BT A, Sl SO Ll s pesicues
whi clomgidisef ariley tdneedyroorst ithe ki ¢atiyeabVHA is ingested,
res'q%%%(Hgngﬂﬁéﬁ;ﬁ?ﬁﬁ§”gﬁfd %Fégﬁ Opteﬁghié be expected

PUFA“are nmt eri avi‘ng very ded val ue. 10
Wen st keatdiese i fdfreapddiats ertqeq‘dgcwyt%rt@léen from an equal

CO'TBHO q%gﬁﬂecﬂeV% et %ﬁ&tiy%ﬁ&%wsg@n ifoit

, I's contained In m xt ure of trlg ¥cer|des

contalm|ﬂ?Q3neRﬁHQ&ﬁqqﬁi¢Q§¥¥nlwh%%m bl pafi Ehedthiee

SOﬂ%on%%sieéﬁ%eseﬂ%aJ Ié&h&%@&&w@ PEHHPLEBNERLY one type
liquid 15 romat o r%F i o Alternatively, it is alsSo

pos Sifbltdre taRsiaatiéEal Bhted Ye el 2§ ghgRERPdBery high
whi ghyrld wfiud.he three constitutive fatty acid

resi dues conprlse e of the objpective PUFA

converti Mged 1515 4&ﬁﬁ9§%%rﬁ??%ke%b? c??%%fﬁfﬁﬁ?pﬁto

a fb%@lﬁr&tstly‘lg?lc‘drfé aypLbf athey cﬁ@jébﬁi@@hBUFBSt een if it is
then fyln separation _usin erfornmance

1 QB Loy A ESOTSRATEY Gt 3 et ol e g} 2EORTGEs
objemhuaaﬁﬂﬁ@\thﬁubﬁjﬁdﬂmyekﬂw&%ngltheanlbetpurﬁﬁied in some
gl yeeral, S, 0 ' C
conversion.y Z{ﬁ% q:Illooglrr’{%e o v(% O%P?#I%ﬂge llqu%d
abowénﬂmﬂUQﬂnapnMw(Nﬂkﬁqrn¢RWWﬁ&yr ihete fagsogpossible
proQH@BﬂéﬁﬂcéﬂlﬁE%dhgﬂﬂéiﬁt tor&fiVcé 208 YiRNGghich all of

stably produce’a tri cherlde conpri sing, three PUFA

r esitéigedroree ﬁP’tﬁﬁteltt ve piatheracid genpbiaesafgmpgise one

”emt'y@féed)ﬂ;m-)f, hdthLare e Caby S&cﬁhﬁ‘h@_ﬁtﬁn@f aPUEﬁld

per se _is har as g very. H% cost

Do FEB TGRS SHGe b F (BT PER o PRORREEY acid ox

bi olfegitcalasialiradlehdA nejtosr Sotitere @irifying by separation
using high performance liquid chromatography to give one
type of the objective PUFA, and further binding the
latter to glycerol by chemical synthesis or enzymatic

conversion.

Disclosure of Invention

In the above-mentioned prior art, however, there is
a problem that it is difficult to efficiently and stably
produce a triglyceride comprising three PUFA residues of
one type.

Further, in general and as mentioned above, as the
chemical synthesis of PUFA per se is hard and has a very
high cost, a practical source of supply is limited to

extraction from biological sources. A major source of

supply includes oil plants for linoleic acid and a-

linolenic acid, microorganisms for arachidonic acid and

dihomo-y-linolenic acid, and seafood or fine algae for EPA
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35 supply includes oil plants for linoleic acid and
a- linolenic acid, mcroorgani sns for arachidonic
acid and dihono-y-1linolenic acid, and seafood or
fine algae for EPA - 5 and DHA 3 nm nany cases, the
PUFAs contained in these sources exist in forns of

o AR (TG LYSET! U5 pIRMBYELnISIOLH 1,8 crese
to gl oucer e exnitdistfbbmsedftbragﬂyoéridez and 3

posi ti O”S;r?{h &’{fy&%méé?' ehan b@r”a%n%%i?xs m variety

In view o certtle nolecuf ar speci es whi
disKthﬂﬂ@hESOih@hlsbrthefbihélngrpesﬁaupp a©|@lycerol is

resquJI Ahidd 9&<¥C§iid8‘f it herenare gokﬁ'&% %U?%erglycerol

ecul ar speci es, and 10 ther ef or
mol edif kgt wpeih asany caaégSyceThdes in vikickfattheof

theﬁfYéﬁ&#é?ﬁ? T?igguiéit %ﬁigsr@ﬁEgHeEésEQEﬁhﬁgﬁes the

one t ective I'S contal ne
contsa?lﬁédoﬁ Heie félbm%nfat«bma%é vesydnew, onndirdatlivepride,

tha%ﬂéréféfgfé'I%%éetﬁhﬁﬁgﬁréfemémgcQQEEf%ﬁ@Cles, and
nol ecul ar 15 species of triglycerides in

of tHEeRTIUe $% RPViBOtaFuyaBcPAeFé8PdAdéstriglycerides in

CONWH iS¢h QL typecid theee 0@bﬁ§£i¥ﬁtE’UEAfEEQ§F b'@:&d residues
above- nenti oned sources_of eover,

T4 Gt O v T obpe “eRBe kMR BOKE! 1 o CorEained, or

fogﬂﬁ(ﬁbﬂﬁﬂiﬁﬁdﬁﬁhﬁiﬁl@p@?eﬁﬂ ﬁbﬁbdﬁ?égﬁé@PYlown indicating

or rn to epar at e n ur a S CITl nol e

S padinat® SRR NN P40 YaBoa PRES. 1ll; B SR B morecular

i ndisgetdirep tdfatt megky penddes i on whichnalhdaost thal three

scal i f t i ] A i ossib
t%ﬁ%?ﬁ%ﬁ%ﬁgcééﬁg% ac%@ ngﬁﬁFgﬁ g?#p%?sghéﬁthkgge of the

conﬁlqjtelﬁﬁle@f KA feony tl?%s@h@ﬁé% Beet bpeedypeusteshef

obj %@@ﬁ@%’PU@%réﬁ%eﬁepﬁfaiénﬂe@@QsQH?'Ea'ﬁgeoﬁﬁa§¥@§cal
of the objective PUFA in a formof free fatty acid

or FAYPIEN Y SAWIhdAS Pk e#%ralhagltlh@%rﬁma@ﬁ@e. E—lﬂald
gl y@ﬁmdmabi}bgﬁ@'ﬂﬁahrﬁ(bﬁd@f hesi §e1@ér§ﬂ@yﬂﬁﬁl Purify a

COMEAHe L L S5 POIYET L0 SELESLLVE o
aboerimEntdenniete sointneseof Supptyt bmgl, that thess production in
an industrial scale is very difficult.

In addition, it is possible to obtain triglycerides
in which all of the three constitutive fatty acid
residues are one type of the objective PUFA, by
separating and purifying one type of the objective PUFA
in a form of free fatty acids or fatty acid alcohol
esters and then binding it to glycerol by chemical
synthesis or enzymatic conversion. In this case,
however, the objective PUFA per se can be obtained only
from the above-mentioned sources of supply and, further,
many more steps are required, for example, extraction of
fats or oils, conversion into free fatty acids or fatty
acid alcohol esters, separation and purification of the
objective PUFAs, binding to glycerol by chemical

synthesis or enzymatic conversion, and separation and
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many nore steps are required, for exanple, extraction

of fats or oils, conversion into free fatty acids or

fatty 35 acid al cohol esters, separation and

purification of the objective FAJFAs, binding to

gl ycerol by chemi cal synthesis or enzymatic

conversion,, and separation and - 6 _purification of

i eerrae Ot o RE PribLaCh] Wine FopBtar| e &Y SHe type of
obyemél@bﬂé&EﬁweTﬁUﬁApromhss paoccesdi, nglcrondnglot, was not
practic I ause the was_a _bi g, probl em.in cost_ and

D aftrS8lanE Bretene FhRobR ran fakmmas oo o A3 ed¥E an
congieledati on of the above problens and the purpose

of the '?ﬁegé¥lsen§ HgvggE?gbd%ag h%%hn'%g%ons1deratlon of

pern1tt|ng cient S pp
trlmﬁqcebmwespcoh$6msuaed b?eSpBUEAseesﬁd&@e aglnvegrteion is to

ty y lei it T
/BZLPE LYPLRh SR ANE Copgl el Lnd in
thestamml/ye @éntr@@éﬁCpr@dEErrﬁonahdtfl@@nldthh@t PUFA residues of

&%é ph& e@ﬁgegtt?[éﬁéah' P thE%?HC'fBQ G‘tﬁrl‘l‘%rlgﬁn'lsﬂ“

duces atr yceriae co alnlng
Obj ecti v’éhe FRFRS @t o BEENEOKEL uﬁrk@énﬁéﬁmdm@%w g the

CONCEM £ ab ¥ o Of aBévéLfnGh)éE@thepka‘M%m%h allg qfoddaﬁ that
t hr ee constltutlve att% aaCI resi dues are one t
n

of THeAbbPRCEFSRUPERA, Cnd LLRAL- arpﬁipgrlylaeml&éfq%gamsm
\MNWKhé%|pﬁ&dﬁ@@stQr€@1§&yb¥r@§édcoh@§uﬂd%@ the objective

gl yceride are one,t
obj ekh e ORI Ao Fakant , SB8 e Akt Bl Buntpbm pRgentrat ion of
ceLﬂsagﬁyéﬁrs@edanWBmth dhlispft heepthzert domserttidnive fatty
e r g t e
for CRau e fdnes "FE2 PhaTrbRe" B8 LRET B sy ¥ BOER anc
r esiiatesa oifrmbywpedec@rrpwhseb ailt afi hgeathree fatty acid
IIméisp&@gy%&gsmeue%eamgn9@@@%@ Qﬁsepro %UQ'y@;% of the

triglycerides constituteéd xy resi dues
onRIREL bRl BYTR ag@Pngered tH@ ?é‘s’EPFtﬁ& fgem $hengells of

tridH Y& efibkest CoONBhu§ Yt eﬁebprasEHEAlﬁeéheg@& Qas @¥mpleted.
aracteri zed

type, erein . the process.is ¢

Ul T ur i ST BF olit: ABURCY OBt ganPEArEasalPe airotucing

pr cduct hgl yaé xl geecddesiconsti byt BdPbyA3rBUEAues of one type

re%&%%%ﬁégs éﬁh§@§iﬁ¥p§'lipid—producing microorganism
capable of producing triglycerides constituted by 3 PUFA
residues of one type and extracting from the resulting
cells the triglycerides constituted by 3 PUFA residues of
one type, wherein the process is characterized by
culturing a lipid-producing microorganism capable of
producing triglycerides constituted by 3 PUFA residues of
one type.

Accordingly, the invention provides a process for
producing fats or oils in which the rate of triglycerides
constituted by the same polyunsaturated fatty acids
linking to the three hydroxyl groups of glycerol is 20%
or more by weight for the total triglycerides, which
comprises culturing a microorganism capable of producing

said fats or oils and if required recovering said fats or
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Accordingly, the invention provides a process for
producing fats or oils in which the rate of
triglycerides constituted by the same

pol yunsaturated fatty acids |fnRing to the three
hydr oxyl groups of glycerol is 20% 35 or nore by

wei ght for the total triglycerides, which conprises
cul Pd an a m croorgani sm capabl e of producing said
fats or anl shenaldvea-erpritriethadqovecre ng, sthe fats of

- 7.-.0.ls. I.n, the abqv.e- [ r S
LN AL i
pol ¥a a ng [ &R

hydr oxyl .aroups roe i r.abl % 0

P pegdhou e APl 5 EELETAR e R oFox <ne
pr etetall yriigl wdeer iadss/e- nent i oned process, the

amount o i }ﬂgg,c tiyt Ut _

pol yunsapﬁ%t ?fye?%%y 'c’i g@%‘f.”ﬁ%‘% I{]%gt?ﬁggg process, the
hyqamnymtl©ﬁyﬁﬂﬁﬁixﬁeKﬂ@&ﬁwQQNSE#VMM@@rbﬁDFbeb?ame

wel %ﬁgﬁ %éﬁq%éﬂgdﬂfaﬂﬂjEHd%Eg'fgﬁkiﬁ@dt8V€HeUPﬁ§ee hydroxyl
preferably, the amount of triglycerides constjtuted

by greuRsmeH@MArRArkt AP% 1K %R B8 YehRhhgtps the total

thet&!i(;q?d@ﬂrda@/} MHPUPserPmo y;%eépérémfp%né gRbAnt of
by wei ght for the total, 15 triglycerides. 1n_the
abo V&R ICEFHEE ol tHiRA dboVilfrettTonRal Yeafaturated

pol Yarsat waated fiatkihqadd tiss floreexaygrexyl groups of
ar ac idonia aci The nicro%%ganis S
S

° dipth
Abode et ondt SBo F GRS 18 BHETEY afT§ bRe otal
bel amgigiycex ialagenus Mortierella, and nore

pref erably ‘%bé%%h)h *é?e%ﬁﬁgéég§%latﬁ£d§b8§guﬁentioned

MortierelTa. Prefera ve-nent i one
m cseoeg@vilsmrsatomatdd Lafeciasid Mgt i Beel example,

al pi;Ra.-hYsiddily .adihe above-nmentioned 25 m croorgani sm
is a nmutant derived froma mcroorgani sm capabl e, of
produci nd PRafl oI ThtHi S nigt P yRIPQBE TReR byoned

f at by creisds.isTherd femeiBiwromnd eIsiqies t6 hagénas

Oilﬁo%E%%%%?ia, and more preferably one of a subgenus
Mortierella of a genus Mortierella. Preferably, the
above-mentioned microorganism is one of a species
Mortierella alpina. Usually, the above-mentioned
microorganism is a mutant derived from a microorganism
capable of producing fats or oils containing
polyunsaturated fatty acids.

The invention also relates to fats or oils produced
by the above-mentioned process.

Furthermore, the invention provides a microorganism
of a genus Mortierella which is able to produce fats or
oils in which the rate of triglycerides constituted by
the same polyunsaturated fatty acids linking to the three
hydroxyl groups of glycerol is 20% or more by weight for
the total triglycerides; preferably a microorganism of a
genus Mortierella which is able to produce fats or oils

in which the rate of triglycerides constituted by the
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by the above-nentioned process. 30 Furthernore, the

i nvention provides a mcroorganism of a genus
Mortierella which is able to produce fats or oils in
which the rate of triglycerides Snstituted by the
sane polyunsaturated fatty acids linking to the three

hydr ox r s_ of r t
PO PR oy PLYES Pl A0ERT RS0l LA encee
m(nhyﬂnpuylngrwups gén@hy@@I@letelBé%mhrcmorg Bl weight for

tri gﬁkiﬁcec‘?etogegtg%%g%?‘%é?ldé% ”’%Bbetg%%‘:sb% the

pol yninsatergaetshal sy é@rd@xampkﬁngMpét@ﬁéeﬂﬁﬁeélplna The
hyd“ﬁ%: %@éﬁﬁf?ﬁédgﬁyg?ége%éﬁkb qﬁgrgg@E@rQBlvebgﬁhtant and,

for ceri terably, "the
m cricor gedspl ¢ s, aﬂoaréxéhgi@l m@Fﬁnérella al pi na.

The 5 abqg§ nfﬁééﬁgfgnnéf§8°ﬁ960h§€b'%a@%eB%r@Qh% an which

nut ant an , an artificial nutant
i nverte orete sef ptmgaégemi@s ofoBpLd thedhPeh thﬁhéame

rat ?cﬂf ﬁﬁééﬂ:&(fg’ﬁégefaﬁgﬁsébiaéeglﬁklhﬁetéaﬂ’fhe three hydroxyl
aturated fatty_ acids linking to the th

hyd@@ﬂpimér@bpgeéplgwcwo| OF sMOES, &Y hlﬁ.l@agy for the total

me'9h$1éf§céffdé9§abreféthY??rféeS,o&raﬁeﬁahhywhﬁaﬁsthe rate
or oils in which e rate |,

COHSQ#tiﬁ%@lb9efﬁ€e§aﬁ8n56%§ﬂﬁ§gtEV%%@& ngFtyo&gunsaturated
|lm@éﬁkyoa&b@stMiﬁﬁlhgdtoxyhegthmpe afy dgroygdr glrougps of

30% ght f h |

ror S HETETbL5 . PA: rofost BY; AERaREn e T Rt
tr|gtyn@lyde51deastmbuéegrbyerhblyanéats or OllS in which the
polxy ?tgfa%??g&ggg¥ﬁ885défhkeghﬂgebpb&h%h%h%%%e

hydr-ox group cero % or frore by wei ght
for pmym@ﬁatur@tegl ééitVdésildanéll@\kéﬁwnﬁrOethe three hydroxyl

prefqg ¥, oFabs 9@r9&|§s|@0200WhM@ﬁet%@ Wwaligh®f for the total
triglycerides, constltuted by

S
pol yeREG! UPRTsHeFal Bpdatras reRe Ry Si5TPRA Yyntggs or oils in
hydrgydn gheupsatef ogl yeegdlcksife® aonmrieutedviygtithe same

f h i
o VGRS ERECBEPEBRe AaChY | SCF 4 R ERDGro RLL e hydroxy]

oorgani’s
contguiompg bt glgreadblsisn5GRi ol mn@er@wewea@ht for the total
tr|gt¥f5{§g8§18gg§tltuted by the sane pol yunsat ur at ed

The invention further provides the cultured cells of
microorganism containing fats or oils in which the rate
of triglycerides constituted by the same polyunsaturated
fatty acids linking to the three hydroxyl groups of
glycerol is 20% or more by weight for the total
triglycerides. Preferably, the rate of triglycerides
constituted by the same polyunsaturated fatty acids
linking to the three hydroxyl groups of glycerol is 30%
or more by weight for the total triglycerides; more
preferably, the rate of triglycerides constituted by the
same polyunsaturated fatty acids linking to the three
hydroxyl groups of glycerol is 40% or more by weight for
the total triglycerides; for example, the rate of

triglycerides constituted by the same polyunsaturated
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fatty acids linking to the three hydroxyl groups of

glycerol is 20% or nore by weight for the total
triglycerides. Preferably, the rate of triglycerides

30 constituted by the sane pol yu¥saturated fatty

aci ds I|nk|ng to the three hydroxyl groups of

gly IS 3 0 Y. o t

trlgef%@?a' é%/lfgkfﬁgeﬁé)tﬁ$y?ﬁ%%é ﬁg?ES%%Q 8Eoups of

tri gllyeerialesi £y idwtreer dyby heeighhefor the total

pol £ atty acids linking to the three 35

h d%%gfﬁ'd%%%ﬁg %T gl ycerol is 40% or nore by wei ght
forEﬂﬂﬁpt(nﬁﬂthellnwanﬁlQms for exanple the rate

of trigl Qﬂ:fsf ut b b

pol yunsatyur?g{}lé%efn& éﬁ glg‘led%(ff éﬂge?%d &2 %ree o
hydquucgtrmrpsozbfeas;il}/xeamll@bm%mg @@rbyle\ﬁ/ep@mtalnlng
for réHesne Ef§561, 0111 §evEN¥RBL iF@A 10w

5 In}{%ei %ﬁ%t%%ﬂﬂi s f?%?en%ﬁan"é st a%lg oWIng
pr oml%ﬁﬁ@ﬁo@aﬁﬁwhﬁ@ | abl e triglycerides

Conta'm'Wheﬁrﬁhégé%%ﬂ%f@?é@uf§p9&sOBsnEHPﬁlﬂb|b gb¥eific
the followng satjsfactory results. Wen th

st r PSR &f 13 piRRC Kb a7 Hi® 12 Be spEefnred 2y %Fﬂxgbaage
Spe%efa@cﬁcbrt €0 Bl e P r LWL egh HYp a@sﬁﬂghﬁmﬁﬁse[eﬁﬁbk@nthe by-

f th - duct
o IS B0 B oL S4B it D ot ARGV tne e
t he st atHe r@téftgﬁg/cten‘igiby@@mde ntogt heiBgPURA 3 PUFA

d f t oth i.gh
oS Rla one SBS AL U1E e, BEEOACR DA bl onay pure
obj @atod/te:wmnprlsmqleorabylom ouypehdEhthe ekpectése PUFAs,
rem%ﬂlﬂﬁ% %é#}cbi&h &%yf§r§§?§g€é8t93m thg ﬁgﬁked to

by-pro acid ease rom -t cer
skelté'tQ)rleFPﬁF’sO tw@ele@j@@u and| st lP]ﬁePﬁﬁ‘PlHCt fatty acids

Pr oquetess Sl BYsPraIcd By Lo DI 8REL¥toR0 1 MEHBASEHe added
On ingestion_of a PUFA—con a|n|n li pid ex ectln

SpediAt e DR  IOGITH RATHFE B SPUPAY PRt RGHEnaEF greatly
ani nalgredwsda triglyceride in which all of the three

CO”St'tL”d‘“iéé%éé&éﬁ”é%rfsﬁgﬁfscgﬂgafonénypg& erectlng a

specific physiological effect of PUFA by a human or
animal, when a triglyceride in which all of the three
constitutive fatty acid residues are one type of the
objective PUFA is taken, an effect is expected that the
calorie to be taken to ingest an equal amount of the
objective PUFA is kept at the least level as no other

fatty acid is necessary to be taken.

Best Mode for Carrying Out the Invention

One mode for carrying out the invention will be
explained as follows, but is not intended to limit the
scope of the invention.

According to the invention, a process for producing
a triglyceride constituted by 3 PUFA residues of one type
comprises culturing a lipid-producing microorganism

capable of producing triglycerides constituted by 3 PUFA
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25 objective PUFA is taken, an effect is expected
that the calorie to be taken to ingest an equa
anmount of the objective PUFA is kept at the | east
| evel as no other fatty acid Tslfetessary to be
taken. 30 Best Mode for Carrying Qut the Invention

o \ ) : : , '
Cre IS 80 G210 18,001 3ok DIEDLLAD Kbl B reaunting
t he ceddapehd thieglynentideon. caesbitiihgdt byt BePUFA residues of

. 0] ; Cna. .3 ) .
conshia comF o o, Dle RESLELPI10 PonaabLdLAaEM 8Y
cul tawlitvy indg | i Hiprdoeredec merovbeyant gantapabbepabile of

Pr OQUGI Ak i d O YLLI Y AeS; $O0SLLL LE 86, PY43pPUBAPUFAD resid £
res%&?g&ojf c‘%)ne t(?p% anld extractl\t:ngu rom ?he residues o
res@ing fgyPeel ls the triglycerides constituted by 3

PUFA 1 esinfdles;1fve Gigh £ YPiSed 2@@:5fanpw&uemgeﬁc&%organism

characterized by culturing pi d- produci ng

m crgGyant sthe aaptet bn O pr beebhy tRFGRGesr buésis not
congtiidittesl 1y B PLEA Y eshdlUeSe 81508616408 FPBm the genera

above-nmentioned | i pi d-produci ng_m croorgani sm _used

in MeF GiRmst on ettt nchubesuBut Prgtaghthora,
| mpeed diQ Jaturh £ aStasp SPEGH £SMSEbESt BAsd F 00} h@spergillus,

genera 10 Mortierella i di obol, us t hium ,

By O L2 P IR TSR adbe bR PURT E TG BF, and
FusaaEprgledppes gi | | us, Rhodot orul a, Ent onopht hor a,
Echi nospar angi nd . | h .

i or oor A a. e i R GRR Ry FPEY 4 c588ug ugreierens
as dsprodbtdy e byt sm ¢ roprgalutsh obn oprodhetion of
aboye d i 1dp "chs,PflﬁE H AR Yo e PRELY €3 HeBics of a
subgenus Mort i ereJ,I a, nore refera Mor t ereffa .

al pisveIenrfe M iiiaka s fdes onef Fyrdlply Hdoyehasella alpina.

Mor tinQy @il oo gt o dItd BE @l t &, thaChaiges, MbPEierella,:
exanple, Mortierella 20 el ongata, |Vb%tl erel | a_exi

ua, .
Nor SUREENTS MR L2 NI T e98T 4 afOF pFFATDLRd BRStierella
| i keloSpedid, ofdtyiedirtd asaldwa gl oswgat erd1 FO85¥§ ophila,

Mor i 348l R 194 W {083 e Mor L grel I hygrophila

Specifically, Mortierella elongata (IF08570),
Mortierella exigua (IFO8571), Mortierella hygrophila
(IFO5941), Mortierella alpina (IF0O8568, ATCC16266,
ATCC32221, ATCC42430, CBS219.35, CBS224.37, CBS250.53,
CBS343.66, CBS527.72, CBS529.72, CBS608.70, CBS754.68)
and so on are included.

In addition to the subgenus Mortierella, as for the
above-mentioned lipid-producing microorganisms, the
following strains can be used: Echinosporangium
transversalis (ATCC 16960), Conidiobolus heterosporus
(CBS138.57), Saprolegnia lapponica (CBS284.38) and the
like.

These microorganisms are available from Institute
for Fermentation, Osaka (IFO), American Type Culture
Collection (ATCC), and Centrralbureau voor

Schimmelcultures (CBS), without any restriction. In
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(1 FO5941), Mortierella al pina (IF08568, ATCCl16266, 25
ATCC32221, ATCC42430, CBS219. 35, CBS224. 37,

CBS250. 53, (CBS343. 66, CBS527.72, CBS529.72,

CBS608. 70, CBS754.68) and so-orllare included. In
addition to the subgenus Mrtierella, as for the

b - enti d Lipid- duci ; .
S0 FERTEACR SrPstRe Shr it ARk T TR R blioz6s (rmy
tr apsyensal)i sh(AhCwaks36M)],a teahi ik @i o aisl Hey ez ospseasch group
(CESE3RTLpeSaRoL SR JAPal 53, (CBREOY. Mldention,

S are availab
| nshbivetrer,35 sf arotFdrimenteat iton, tHesakanid F)rgadmesinsan In the

VLot i8 SRR A PR e

restypet icodtukes- okl thadd tiisonl,atarbt fieom stheaimatural sources

Mortierell | pi_na 268 - 177 i
i soFafed St PER b6 sg@% rﬁdes gggigng%o%% nﬁ%&%a%{‘ge&?ri\@%d from an
pr esenyinadestors ncdry sadngsled ormimluraemubaiplication and/or

ho‘g@égﬁ.atii%nnganl WO tedd o d Nhese UG Q9 B0 SHE- £48m the

th J'nvention, though the m croorgani snms bel ongi ng
to phégénalypséradin diester RIREE %0l ated from t he

natural sQuiees, Gan ike dead ke Sﬂt?rheﬁe@tpofi‘_tﬁﬂllgi’ésproducing
mut ant derived froman “original strain by, sij ng e, qQr

pl uB&FaFH OfpMbdaty dheamPstuchisoltyr i oh ko becetiges

as éoﬁ%ﬂ:@itﬁht‘éidfl:w entpUrrORdSieiuds g:llfif gal t ghé ahasi Peen

its property. Further, it is possible.to se]ect.a .

i pPABARGATe kY THRERARG O Th R HROHRIH TRT i Pppaucing
tri ghyeen dedlowensthyt wedddhi h PURA prestatdese ofooneutation
type_has be n y ti.ng f

| pfjappr%gdue?:}r?é:ec%gﬁsﬂ%%g%on o%ﬁ%{)%ﬁé%&g%:&ﬁ:g%@g%ﬁ as far
pr oeedirte ifsomppltiatdkdre tearthive adfdectsh i etodt L apyd-

par biaulas Jd mitatian asd amcBtidd 1 ScAPPAELab! RitR

t he”above- nent | oned 1i pi d- producing strains, and

i ncradés tilonadiXattiaoh Wama i atoH (o0 rkgemyaffaultra-
rayy i@kl @avheamd drddtnfeht2Qindey eted@dng a8l high

treat ment under heating at .high tenperatures. .

Ly SRl udCr Mgt g U, SIBeS S8 canian nay be
suspended in an appropriate buffer, to which a mutagen is
added and incubated for a certain period of time, then
diluted properly, and inoculated on an agar plate to give
a colony of the mutant. These general procedures for
mutation can be applied.

The mutagen can include alkylating agents such as
nitrogen mustard, methyl methanesulfonate or N-methyl-N'-
nitro-N-nitrosoguanidine (NTG); base analogues such as 5-
bromouracil; antibiotics such as mitomycin C; inhibitors
for base synthesis such as 6-mercaptopurine; pigments
such as proflavin; certain carcinogens such as 4-
nitroquinoline-N-oxide; and compounds such as manganese
chloride and formaldehyde. The microorganisms used may
be in a form of growing cells (hyphae) or spores.

Selection of a lipid-producing strain of which the

productivity of triglyceride constituted by 3 PUFA
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suspended in an appropriate buffer, to which a

mut agen i s added and incubated for a certain period
of tinme, then diluted properly, and inocul ated on an
agar plate to give 25 a col ony-ofil2t ke nutant. These
general procedures for nutation can be applied. The

mut agen, ¢can i nclude al kyl ati ng agents such

i t rSHIRES 1 O dORRet BE ABFNHREBUFPBAREE A TOM the mutated
N- nEIi‘;yidJ-\bro@utiﬂg Nsﬂi:hliﬁ$ogu§nbdi Bar¢lEQ odrase thout any
anal ogues s f br onpur ac bIOtHFS suchth

e R AeEreR SR Ponpr 8P ghe BY R Ekaba Yob o SR ne

asf%f&@h@@éﬁp@ésnpro@ugaﬁnby thechuastpdofllipdid¥producing
cert aj

n_g£arcino
ot FOA ol Thel B PRBE CRRATCBnpbaRAS ShERmREogTaphy
nmanganeseAs cshown dénabfahplsaldebpgeoximately 3,000 strains
ELF{ or%§n%%£§ %%ggp%Fgééedsgﬁégt?B%Q%Fd Eogggweé%lon as
Ii;ﬂdb$nrmwedn@bGVealmmoﬁgmhhem theeepstdadtisvipnpodafced fats

trig%ycgi% ﬁgglhiﬁgegrgé}gcgygﬁ ﬁaﬁggﬁb@ﬁ§§:§gte than

one type een en nce )
| i pucdtrmwucwhngclstcfamprlﬁay balyathteganegt Piifhagsidue. This

any 1Mé+@&éa£ ét nphat bBﬁe‘eci?E@feeE@?Ean)ég%ﬁ%i Y Mbtained

the trig ycerl pr oduc he ‘mut at e
I|rnﬁ%?mohu@@%gsgrétﬁﬁlﬁfbyhﬁl@Ht9§?ﬂomﬁ&ﬁ@@q§%ﬁﬂﬁys on the

chr ot P9 APNYTH&Se 8HPUN tAcExX2BRLENEY éﬁp@%HéFﬁﬂﬂdh of the
3,000 strains which have been mut at ed ,wer e appl
F%p@@rlson with

to JBHARRTINAStREeIRYPBEYCRbOTeY S EHoRGILNEM
Stfaiﬁﬁeﬁrlgﬂlhlé&dréﬂﬂﬁm @élébtﬁoﬁghyamtltﬁgﬁon and sehlectlon.
tri cerides in a hi rate than 10, ot hers

HELaihoh TeE RafotherRtfec PinsaCrRin &Sy rat atlhye-
tINNmenmn@m¢®cthveesmmeantsoprdcbecabﬂalpbdannadnln the

L, Oolqﬂ?‘éﬁ@rﬂhere? n@@aﬁ%i?tﬁg gEPQ’T&Qé”bgr i3 %réatt'?e ly carrying

average requen gen
t he OWuttime smephedeas n@%ﬁ@r@hedslveﬁyampéﬁ Hnof the
conmadSenidhth 15 other usual random sel ection by

nmutati on and sel ection. ~ A nmutant which has the sane

char act er® BRr3fiel @bV thedt f8Refui ArENFURaRi®id-Producing

pr acdt € h Yo Pbbiai cledthd phedutbyentyosfcanigegdielry dee

g:gg%%%§%1$ regﬁ%égﬁ&X%ggéﬁélngfogﬁetggpgehg%dbeen enhanced
is not limited particularly as far as the strain can be
grown thereon to produce triglycerides, and it may be
cultured in a conventional way according to the species
of the lipid-producing strain. In general, the hypha,
spores or a pre-cultured broth of a lipid-producing
strain to be cultured is inoculated and incubated on a
ligquid culture medium or solid medium. When a large
quantity of microorganism cells are required, liquid
culture is preferred in many cases. There is no
particular limitation in apparatus for culture. In a
small scale culture, shéking culture with wvarious test
tubes or flasks containing a liquid medium or standing
culture on an inoculated agar plate may be employed. In

a large scale culture, various fermentation tanks or jar
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20 invention. A practical nmethod for culturing a

i pid-producing strain of which the productivity of

triglyceride conprising 3 PUFA residues of one type
has been enhanced is not |[imteBparticularly as far
as the strain can be 25 grown thereon to produce

triglycerides, and. it may. be  cultured in a
con @ﬁNQﬂﬁﬂr%Mﬂ?%ﬂhﬁﬂ?ﬁé&PX?gthe species of the

| i pi d- pr qosiend Stri@ighrd icgener Bimitdeibypha, the sort of
spores or a pre-cultured broth of a lipid-producin

St 7 S G DT HIRP (£ | HOCUFT b B e iRali gy g5 Prepared
a 30y ichdickicly ey womrersiol ol hedonsti¥henta according
| arge uantity, of mcroorganismcells are r [ G

| FobRa R B HETT S SERy cnlEEobsdhi sy

no ppafdrinaiare 1y, md atédium nirappaich ushé ocompbhengés are known
In.a small scale cultur ' r ' Ce s

var i°5u§°l“5‘§etrc§saJtej%easv%lrf%kfg%%gé@%lﬁgﬂh%ﬁynge\gﬁ%gauﬁa it is.
nmedi um oAsstfanditige Tiduin enedium, | boeutarkdnaganrce is not
platg i cpﬁgﬁggkﬁ%n %%E aﬁﬁlégﬁﬁé€§?$§a§ugﬁ £®s can be used

various ter tanks or jar 1 ernmenters may
be gmeifepedlyTtheripesi ficcabkyi cibhreXamplati GAUFASEhe

sor te Of -+ S T W) dBdi as uis@h F s £ Ul il €osENesBRALYUE starch,

may be prepare by choosing,properl& conventional
conFulasesy AN My Fraeritel speefekhef like are included.

| i PO MiGidHh N S Q05 9afh ¢ Be udbdeanahbvekyinacombination
medi umin which the conponents are known or
comedr &R 1ISF BRRAS atE Fredi um nay be used as it is.

As for timd irgdsbgedi svnrdéde @ps bhoot sbimteedspaaticularly,
limted particul arly, and conventi I n be
UseNo) G PTSTETEISE Wi EarT YOS TarPESaErR 1Y
gl uspee,i flirasdtlose, foay | @sanp bac chatosel natrogen sources such
30'%%!%é§%%ﬁé} é%%fﬁ; a@éy9ﬁ£ e RBPREL Ol me@Rdextract,

| Ke*are |n@fu ed. be

t he _ ' ese’ carbon sources may be’
usedaslapviaoradid comimatiese bideew, ofovbeansBEP§ein,

15 The Ml LIV U CeSo Bt 6n Ndded | é@&ﬁﬂeﬁ@ft bedl 86l ¥n;
and conventional ones nmay be used greferab

SpeEREA L RIS hat ¥ Al A1i F opend 88ulpegaanic

suchitrogen sources such as sodium nitrate, ammonium
nitrate, ammonium sulfate, and so on are included. In
the invention, among these sources, though it depends on
the sort of strain cultured, natural nitrogen source
obtained from soybean, specifically soybean, defatted
soybean, soybean flake, edible soybean proteins, bean-
curd refuse, soymilk, soybean flour, etc. may preferably
be used. Among them, thermally denatured defatted
soybean, more preferably defatted soybean denatured by
thermal treatment at about 70-90°C followed by removal of
ethanol-soluble constituent, can be used. These nitrogen
sources may be used alone or in combination of tow or
more sorts.

There is no particular limitation in using other

constituents than the above-mentioned carbon sources and

nitrogen sources. If necessary, a known minor nutrient
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as peptone, yeast extract, malt extract, neat
extract, casamno acid, corn steep |liquor, soybean
protein, 20 defatted soybean, cotton seed sedi nent,
and so on; organic nitrogen soutées such as urea;
and inorganic nitrogen sources such as sodi um

rate, anmmoni um_n ni u ul f. .S
onzﬁ%y#?ﬁﬂT%%dpr?%er§¥e£?n%§§n?on gé%nhb?fﬁégy%%lé%t source
sowmn&ﬂud@gugﬁorteﬁemphds mnoﬂ@anme sornd dforsst rsaiah as
CU|t naturgnsnlgiggfg ﬁgHE e?r ?E%bﬁQ% %@th metal ions
soy e |cafly soybean soy
soyhaaﬂuféakealeﬂumleoseybeedlpmotenﬁs mb@@@ﬁlwurdons,
refus e ou C. y 16" I
be us?fl%ﬁg&g%he%{gt ﬁgr%fl&eag%a Sggd g:es;at Bagoy yiil
soy beamyp sroseclpr 2 et abhy detHEﬂedcsby&éannd@maﬂufﬁd and so
by er r 0 7 sf ol
renﬁ%& ﬂ%% t g%%FQEO? g g%ﬁs |tu§; %hc % @ﬁgﬁfr, zine,
Thegsumlswo@@n V@DU@@éthtymbesuséddaBQn@nor in
conbi nati @, Of o f ¥, O r@éeoﬁosaaltﬁénTh%&et'h% Pove-

partlcul imtation I n usi ng ot her constituents
thamqm@@mermw‘@héa canpbhtysnteed nafire diludggemedium is

SOUnges. liﬁli@@e§§§{Ycu@akﬁ?“naﬂﬁnﬁéyngbrMQQ%ln e known
source may properly be added. The m hor nutrien

sourkc®9¢ it ukes, a?o%teﬂaﬁﬁI%OtlﬁBPéQﬁF t&@l@rQN%? of lipid-

sucfpwdu@impﬁaf@monsznabkab_tlae; akher talkdl iafRunt of the
earth metal 1ons suc un1|onsr8i3d|un1 ans

|
magriest |%%%rc%scg?cPﬁn?$§ﬁ§tlﬁngegs Ymit &P i e range
of \di Bitb 4 140% gvpupsighith asdimome phfelfelr,abd(ybamt,hln the

MANGANSSE. o ANf 59 268" bge&é‘k%h{’”s Bhe! Boky! | ?ﬁo%%“%sf the

such as copper zin various vit
and r:;d:mgerrh@@m%nw(bat@d@eda@auwn@h)mofchtehe“ange of 0.01

abovs, ]ibiﬁﬁ§'&%&%&EeSQﬁ&thafecﬁﬂéEéEH%m wiBhihe the range of
I|qU|d mediumis not [imted gartlcu arly, and ma

be W thitP tHe? ippwreighhge Bartherasint meééslmnéfee ing, the
I nhllmitiatte aﬁm@ of th@l@larlswdslsuﬂgeSt:bab@ abded is

DL oSt che L0 O Bl ol Lhee CaLBOD.SBU CES IO ana the

40%Mnaw&axﬂﬁmowmm obr eheref erapéy mbthce tbebe added is
within the range of 0.1 to 6% by weight. The constituent
of the medium to be fed during incubation may be both of
the carbon source and nitrogen source, but more
preferably the carbon source alone may be fed.

In the production process of the invention, it is
appropriate to add a precursor of unsaturated fatty acid
to the culture medium in order to increase the yield of
triglyceride comprising 3 PUFA residues of one type. The
precursor of unsaturated fatty acid specifically includes
but is not limited to, for example, hydrocarbon such as
hexadecane, octadecane, and so on; fatty acid or its salt
such as oleic acid, linoleic acid, and so on; fatty acid
ester such as ethyl ester, glycerin fatty acid ester,
sorbitan fatty acid ester, and so on; and fats or oils

such as olive o0il, soybean o0il, rapeseed oil, cotton seed
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range of 1 to 25% by weight. The total anount of the
nitrogen sources to be added is within the range of

0.01 to 10% by weight, and nore preferably within

the range of 0.1 to 10% by wet+ghd. -Further, in

medi um feeding, the 20 initial anmount of the carbon

source to be added.%;da$%eferably thin_the rang% %Ey be

1 t &5% 5P SR ght O+ i Al'ti af "&ROURE SGHIOR

ni t LEERN SlHeeot oihecadsidat sonwbfhtnot be mamge sefrts.

0.1 to 6%.by wejght. The constituent f the i um

Lo be f ol AT i T AT FOruhay DeMbbeRgh 38 EHE. Hmount of
car hore sthowe-madt hotiedgenesonsoe, ofutineaterated fatty acid
preferably e, carpon_source al on y fed. ln. the

prodh crab.eor?‘%C?%%'essP%fg?%%r?‘ﬁVeJH?W%‘ﬁg%rtPEE Blechlsd}®nay be
apprajaddatia ttthadhrgpret ud soblelOtinsprafatret livatity the range
acid - to 4 he . cul e ' {n Lpear e :
Jrerd S S0 Er of P iRt S Ehr P ASE bR ERE] EETSEE medium.
of Gihe tpEcufder mpredee sesedfaansheusaledchabop sciugce for

specifi gal ly,i j LLmted to, for
exaﬁbetﬁgﬁ§%%é§§#.on§% c I%géoﬁgéggéggne, oct adecane,

and so orffh¢ areydieien ofortgustinre s8chohslamiiced
aC'%aﬂﬂﬂﬂﬂf%fif&'&thHstﬁrQﬁéri?tE¥ aetdrA3nesdt @ccording to

such as ethy| ester, glycerin fat i acid ester,
sor BihearfHaf 1S sof esier , tandeseubhurad f EpE &rample, the

0 | $u1HGIE ASebé VoL @ , mSPYHEABrally Hapeaeedelirange of 5-
cotton seed - 15 oil, coconut oil, and so on. These

pr ed@’Sor prefp e lused tdicod@nge i of o3 Wat-i ot lgfernatively,

tWO Qe MBS tifay JREI BmiSaRP1Papti eHkak ehi BLkatNORKhe range
in the anpbunt of t%e above-qentloned precur sor of '
uns &tfurZét-stP Catticy gxeivd the ol dyeo Quettrati sin @jedheblagn continued

howeyer,, recursqQr ad LNt n of ...

0. 001- fﬁ"%td%gr'gf g?ué:kl)jl 3% %m%%{ﬁwag:%raengcgoerg%%%. 2&-1%@; ]g';l%)rinltla:L

t he adttalrearmure oflathively t nighnedinparatThe and subsequent
pre%%ﬁ%q;én%b é%@@.§§ éhfoﬁgketéqgggﬁtﬁggrgﬁako%he initial

t he 17 pi d- produci ng m croorgani sm e condition
for temperatyEe noteadsi tedingaee FeuPhr Fhe aatenad

Droﬁ%myhﬂg%ﬂﬁ¥é¥é@f¥%k Cok fd Ngptpa) t BEntReEEBS 1 8f the
strainto be cultured. le, the culture

t enPECIIGTSE RS Yeher f \ %Egﬁgg?hgsrange of 5-

The pH in the culture medium is not particularly
limited, and in general the culture may be conducted at
pH 4-10, more preferably at pH 5-9. The term of the
culturing is not limited particularly, and the culture is
usually continued for a period of 2-30 days, preferably
for a period of 5-20 days, and more preferably for a
period of 5-15 days. External treatment given to the
medium during culture is not limited particularly, and a
known procedure for culture may properly be selected from
aeration and agitation, shaking culture, standing
culture, and the like.

When the solid culture is employed, wheat bran, rice
hulls or rice bran to which 50-100% by weight of water
for the total weight of solid material has been added is
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40C, preferably in the range of 20-30C

Alternatively, 15 the culture may prelimnarily be
carried out in the range of 20-30C to grow the

m croorgani sm and then contindedlé at 5-20C. Such
tenperature control, that is, initial <culture at a
relatively high tenperature and subsequent culture
condige@d @n whichetheerpéEurar st RafriRe oMt ia 2 0°C,

e S t of. .t §
bol P Peliqifop SehBrEEtREenp s RanEaLas® angye, for a

prodmmmmp®n@5t&réﬂedaﬁéttyI cpé§es$ﬁéYpHa|@Mﬂﬁ99€n source,
cul tiyf #%E?%U%é?tQOtaﬁarﬁhﬁHEahbﬁrlhh%‘%g@mtﬁ%gm%y be added.

genera ture may be conducted at pH 4-1
more prefbrabhy ARVPRLEOD, FReOFeRm &P EREAARAR fhiggield of

IS qﬁ? |ﬁPl%fgcgﬁiBéCHbﬁbEYslﬁﬁd3tb@F@UE%%ﬁ@dé% of one type,
usual |y contihued for a perlod f 30 days,

pr efief abt ypOsBEbAepEPi BEdoRS5226UREFEatENG Foidrocarbon such

prefes ablyrf@écanepenkddetabe}dadlayso bxt;ermalty acid such as
treatnent given to the 30 ne |un1dur|n%&culture i s

notq?@ﬁ%%%C%%P%FCEFéFPyPeéﬁ eganRiSWASH oc 8Tt £ §n or its

mﬂtéﬁﬁtnﬁé ﬁrpp@bayuhesaehecpeda%e@mm aenat,i @tand and ester;

agitati aki ng cul tur st andi.ng Iture and
Che 97 KEALTWeR PhESSEPPE=alibdr 8or8 SRRy &F e
brammm$tftu65veuhhgredlente Heagq .t 0 colmionin t5@1000%adym kernal

ht . of t the total weight of solid
nate 1 %%@ gégn ggéd is 16 used, on which the
cul ture iBheacondiitdan dprs5chdturepiesf swodb|lyimeit el
t‘”@?ﬁfﬁigﬁléflgenghan yrg9$ﬁer&9rb% d%%@f%idga:%éﬁ%rdlng to

necess eh solrce, inorganic
saJf%heaﬁ@eﬂiﬁéroﬁuﬁFFéhﬂ §8uP@e§U#§Vrﬁé addedennaly treatment

:he qw&mt&nthéanHQﬁﬁl HQr@ﬂEa&CJQ.thE!% Miselndtofl intitesd
rg

yceri de conpr|3|n PUFA resi dues one .t ype,
RSl R e tTn ARH s toun BE Par G i o o e may
SUC&&dﬁeiEyrBéeéamectbdxademaaexaaﬁdnsamd1agmﬁanﬁon, shaking
aci d ch as et r,adecanoi ¢ aci d oi C
oo G 85, sHRLOTHSCERTLRLBE ng TARCIR! © AU culture
pot assy uml sal be etplpyend ester or fats or oils

cont ai ni éabngét&Mléﬁ'Qénéﬁltﬁﬁgskkﬁgﬁ ¥erides comprising

i ngredi ent’'s coconut ol l, palmke g
3 PUFA re51 ues of one type concerning the invention may
be fatty acids of 18 or more carbons having 2 or more
double bonds. Specifically, for example, eicosadienoic
acid; eicosatrienoic acid such as dihomo-y-linolenic acid,
mead acid; eiosatetraenoic acid such as arachidonic acid
(AA); eicosapentaenoic acid; docosadienoic acid;
docosatrienocic acid; docosatetraenoic acid;
docosapentaenoic acid; docosahexaenoic acid (DHA);
tetracosadienoic acid; tetracosatrienoic acid;
tetracosatetraenoic acid; tetracosapentaenoic acid;
tetracosahexaenoic acid; and the like, are included.
Among the above-mentioned PUFAs, arachidonic acid (AA) is
more preferably used.

In the above-mentioned PUFAs, at least one of the

carbon-carbon double bonds (-C=C-) contained in the
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oil) and the like. The condition for culture is not
limted 15 particularly, and may properly be

deternmi ned according to the species of strain to be
cultured. External treatnment -given-to the nedium
during culture is not limted particularly, and a

known procedure for culture may |y be sel ected
f r o tESICHY S R RRYid aﬁqwg%mu%g% e chrhdr e, This

st apdiG et ddiicuingd Bded Ihdee. bSat bt eghtyaewifBya carbonyl
al so be € Io ed. The PUFAs |ch constltute

tri GEPEE | Jc S ihED 2 MesFatRensFaphan: fpyble
congRyd.ng the |nvent| on may be fatty aC| ds of 18 or
nor e carbons havi ng_2 or Ior e 25 doubl e

Speci f i cdlg *F't xRt %?%J%Js‘é%ll%ﬁb‘?%ycﬁﬂae constituted
ei Ca%%ﬂtj | FRTRN Cre’:ls‘flcf{,léalcchf %n@lﬁlﬂb@ tyel thel EIF‘aéacmﬂglycerlde
neaa a i.osat et raenoi c_aci rac

et 6 SR B G A BTN E G aE S bt arP ERBEn0

aci eii cteensairienc s, asit; nslocbiat eéd aeopi pracedabld® 30% or
ot MRtso 30 SHRA Soi TOET T Sh DA 1Y et cohorare by weighe,

cosalT1 enor ¢ acli
t et machsateat maenoiprate xhbl et 4 2 osapeotachyi weaghy, When the

tetra e hes | d
LSRN Sl by AU AP ey ALELOELUSGcne cyoe

(AA)ls ir%mmqnmwl ablycesekl, thethete of tri-

aboyg: f%%ﬁﬁg.&grﬁ§% r&i é§a§ﬁe0@@tgi tPeglycerides is, but

car bon ca onds (-C=C-)_cont ai ned in the -
17 ist medt drienifesd bec e REMT %’@%ﬂ%&ﬁl 3otbPE BORE. Pyhweight, more

Con%%eexdaﬂ QUi 2 hondnemy ﬁ@mwm@ﬂd%bbnamore
car roup C—O or WI e\?gacent

car Eé‘r? R P te of the
obj ecti verr rirgd y:oﬁrerdlel@onsthé th@lils bye8oPEEAd in the culture

Ty LI SEN TN T
rri crrdngmﬁganjim ebm $Ild®3¢¢1n¢de‘@0t@ eprefetabhys8ewm for fats
me' htr%f%y meﬁﬂhtthémgﬁifﬁ f%ﬁb%¥e§3%%9rfHEEeon01ls, the

‘and ‘even nore erably '45% or nore .
me,@m lagiead tgrlls may be used directly, i.e., as live

cells, or after sterilization treatment. Alternatively,
the culture broth may be treated directly without
recovering the cells. The collected cells may be
processed in an optional form before use. There is no
particular limitation in a method for collection of the
cells. When the cells are recovered in a small quantity,
they may be collected by centrifugation using a
conventional centrifuge. When the cells can be obtained
in a large quantity, they may be collected by continuous
centrifugation, preferably in combination with filtration
through a membrane.

The collected cells may be used directly in a wet
state or as dry cells after drying wet cells. In the
invention, it is particularly preferred to use dry cells.
By this, fats or oils can be extracted efficiently.

Method for drying of wet cells includes but is not
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triglyceride constituted by 3 PUFA residues of one
type 1is tri-arachidonoyl glycerol, the rate of tri-
arachi donoyl glycerol to the total triglycerides is,
but is not limted to, pref erabl® 830% or nore by

wei ght, nore 15 preferably 33960r nore by wei ght, and

even .nmore prefera W M h I
i nv ﬁF\&ﬁd B Y réio&%re @%%Mgﬁ tg?g Br?Hﬁg such as
for athechﬁove:hmlﬁabnladealtrp@rdt,prw@@tm@nt under reduced

M croorgani sm-are.s extra n step for

fat 156 6F'dl%¥oqhuf e eiﬁ?actﬁ%n%ééegikgr fats or

oi |s, than ddid extaxe cett wacmiomestspdiafrr étpiigls and oils,
treghéﬁ%lf%& oG8l iSic afffﬁglééfibh'Z@téoﬁrocedure for

®ringtively, ture brot
t r eatxect aditriemt |gf Wiathowr ekktovErPRgthhecedilFs. amﬁethus

col Leglath Cold 91 NBY: PE PR REASSEE binaPeOBbPIRRU

formqb ore use. ere 1l s no partlcu ar [imtation
i n Speetifddcd oYy cotdereivevirapbiogernder\\RERSERE S,

cel | h
r%n?:{ grlbrsfcemxeéj?ﬁfbﬁ S8BhY QYENLhtY¥r okheyemmy k&traction

col I'e ugation uSing a conventiona
cenmmﬂhuﬁ?rkﬂﬁﬁ1Q*ﬁﬁ%%ﬁ}%nc%%lﬁ%nBBta?HBSrC§6tﬂﬁa& carbon

'ar%%d¥¥ﬂg't§hdt@@é 1BYe bgreol hethaddby Contlnuous
centrifu t|on eferab%%Fﬁn conbi nat,ion wit

filtrati 1AS S Pre ﬁ%tl?ﬂeUBSFFeEF8858§|V the oil
may g ﬁﬁ&ﬁiihrfﬁé|¢elnsa1mekquséaéd by adddng pelelssure to

after_dryin t_ce In th t

parﬂ#ﬁhﬂépfan%€%¥%?#9d %%cusee ?écgéﬁ?@ EBECl#%caily includes

f at o :cn Ixsotamfmetedttactédreekampém| yethmﬁh@@lng an

for dr m$ ﬁeg%s 'H%&Pg8§léu rb§sNBF L8tch type or an
par |cu

Ilnfte o kndown et hods for drying such
as ezipeldrsgr @ﬁe¢ﬂ®tlnu@@§nﬁﬁpe treat nent under

reduced ﬂ{eéﬁé”§bo{r¥OPQhaéﬁhPoext@aet&Bﬁ ,| k. mlethod of
t he above extraction ste i ds an

ls, .5,
theﬁ¥Y1$Yﬁﬁrﬁ@@lE%FaFYP?nF?EtPSnu?ﬁda Bchéiﬁﬁéi%ﬁally
ext riged i e Of Hatsiornet! simiosdt be,cel beyiagdmestiod with

%82@?1%%%% SR ot bR e PP ARET SRONAGE progkfdeiave (wet
method), and the like.

The drying method is specifically explained as
follows: for example, the cells are heated with direct
flame or jacket steam to make fats elute. The steam
rendering is specifically explained as follows: the cells
are heated with stirring by bubbling hot steam to give
oil portion in a form of emulsion together with water,
proteins, and so on. This is applied to a centrifuge to
remove waste water, and if required filtered to give raw
oil. The condition of steam rendering includes but is
not limited to, for example, elution with hot steam under
3-4kg/cm? for a period of 4-6 hours.

In the above-mentioned extraction with extraction
solvents, there is no particular limitation in the
solvent used. In general, at least one of extraction

solvents selected from aliphatic organic solvents and
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rendering extraction using hot water or steam

extraction 10 with various extraction sol vents,

supercritical carbon dioxide, and the like are

i ncluded. In the squeeze extraetiBn-under pressure,

the oil portion in the cells is squeezed by adding

pressyre to the raw terLaI. guchda gﬁgcedure be used
spediFial ISF i hdr ekt 15°Hut CFE°RBt FPhRi-PEd 988, MFdr sed.
examplang ntdoslsowsi gt anctiost sabeshtsychhasadiphatic

hydr aul i c. press_of, batch. e, or an_.expeller of

ConCRRUS (PR SFh SREC hbLuat P endbri AeEx: Fast paRTPLes

any ssthodeaf hydyetypeoasdsweh - dypbheganehepesed leamd ether
spec; ficall 20 _includes, b S N Lim. ted .

o yi o5 S G TR reett e Pibb *ePBkabreRng PRgand g mator
an autrod iaweer{ne)l, amdhed)onanketbeeki kechThe drgitoge, and so
net hqd, is specifi y j as ws:_ _faor
e e, Sh ey | €0 L= B BN bbb Db bBapet.

or jratiestolst eamalt oo neke €atsrel sveh Fheethygdmacetate, and so
rendey.i i b [ asg.f fol-he

B e R T s L

to gidhlaiemghanen apdaseophi ofYenahypisacaggengesuch as

Wt Mat it r PIOL €4 R s8Non $0ePRerEschS a8PBEE®B V10 ether;
a centrifuge to 30 renove waste water, and if
req@ite ¥ i ered to give raw oil. The condition of

st eam r eng@iidochochbees butrbstinvat sbivehed,t Gatker may be
exagg%e elution with hotlstean1undehé g-4kg/cn2 fo& te i

ap &H 6t W @HETPYS FALYhEOAbLVeREAPi gndgown solute is
ext raiciddinved 1 hTlexs ¢ ackt pact Bdnssbienhss mher bei ssed alone or

particular Jinmtation pjn th ven sed. |
genéféﬁOQqu%%é$ﬁo%g % Oeagrgég%o%OEggrve%PsBrder to
sel edtfeic-iferom vl ¢pbaact dagandr sblesemushapg triglycerides,

wat th ol RL £ibhibcal &éébgn_sgl'cefggsdg%d%ﬁg%on such as

use e above extraction solvents, t _
al i pretane of ROtEC oY etthpednPReally rREVEIEZETRGELON

exang8rentsAl Uil ede YA 0CArhens sueheasehexane,

petrol eum et her 5 (organic solvents contajnin ,
Pent ane. dh TR e DR Ere wiREe ToEeHE ShStaRatagetion

on; skahvanass Susdy dse agsehbereedand sSatch-type or consecutive
methods. The condition of extraction with an extraction
solvent is not limited particularly. The extraction may
be carried out at a proper temperature, with a proper
amount of the solvent, for a proper period of time,
according to the sort of fats or oils such as
triglycerides to be extracted or the amount (volume and
weight) of the microorganisms. In carrying out the
extraction, the cells are dispersed in an extraction
solvent, preferably with gentle stirring. Thus,
efficient extraction can be achieved.

The fats or oils extracted in the above step for
extraction can be used directly or, if required, further
purified to increase the content of triglycerides.
Purification can be achieved by a conventional

purification method for fats or oils, which methods
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on; al cohols such as nethanol, ethanol, propanol,

but anol, and so on; esters such as ethyl acetate, and
so on; hal ogenat ed hydrocarbon such as chl orof orm
10 di chl oronet hane, and so on;-c¥@nohydrocarbons such
as acetonitrile, and so on; ethers such as diethyl

et her; d So. on g 0 X |
soléﬁ$ﬁ%y ?u$ %%ﬁﬁmgg %%@ﬁt%ﬁ gﬁ gqﬁggéé §glgypén

i n whdachi éi kinoani so) udecosoribatlisspl deddoTheseton,

ext 1acld ok SOL Vel s LBYo b HSPL-R1 0PCaPLiiMation, steam

t Wo " or
effMWSmmlsaEmmmacandatheoilbels Bheheasethods may be used

trighygerides, éémﬁf é’{f&?r&?'& PotSflofe sat urat ed

hydrocar on suth~ 3% hexane or eum et her anong
t he abovémEW$xatxlgkwémms@¢sents WhnqthRaneongenmr@f the

pre (%kl&gt é&ggeyﬂég égﬁs PPM€38689 bbgﬁFA 5e51dues of

extra I on be achi eve
or COYes daRe v:es lmaqlhod@anTIh@ BHPAREEDR @ﬁdextr ast aélso

?) %éa@é'fﬁktﬁ@fvf@éré§sgoﬁhé'Hbﬁ€gnt of the objective
par |cular he extraction may_ 25 be carried out at

a praperl K%’éﬂ%\t%ﬁ@t%\#‘#he% %Yo%ePUF%n’éﬂﬁ#dB?St ré one type.

sol weh J(Heﬁh&moﬂﬁél@@ééoﬂu@flélH@t 18a¢eedi 88 £81umn
the sort of fats or oils suc

E trlaégc ides . to Ri .
ext %W‘Eﬂg%i‘ﬁh%m%?a(%? Yl ahd Mrergh )"‘r flipkdllation,
M Clz@Qf g&Hw SIbke) N carrying out the 30 extraction,

the cell s are, dispersed in an g%t#act on,

|
pr ef er abl 3 S PRV Get P2 S34 r¥F n heigd wéF$$8¥:H%y

ext fdcti toat icam. beAmcdkavete dhetfatstbiipatson is to use as a

ext 1. Irec%:{‘e Qxeav?*%?a\’@eﬂgf)f% eﬁ?gﬁé‘ciégﬂt‘iéﬂfb%ge

used required, fur puri
to|qhﬂ&£ﬂmyerﬂ¥xm#W@#ml@# congtitetedesy 3 PUFA residues of

PuridsL canhe achigvedn by a conventiona

pur i catlon net od for fats or oils, which nethods -

50 i nol (AROHARE A7 TR S @ e t ese@nbual ugesghit is not

deaqiigiift &ttt ONtr DETPESF 1 38 | oallgﬂy@d_ewaa; t@Bnoglycerides,

filtrat t ..ol ecul ar di s t t
(i SETRBOEY T (TRE THile Herhole. Rayeha: uehd the

like. Preferably, animal or plant fats or oils,
microbial fats or oils, fine algae fats or oils, middle
chain fatty acid triglycerides, fatty acids of 2 to 24
carbons, and fatty acid alcohol esters of 2 to 24 carbons
are used. More preferably, tricaproyl glycerol, caprylic
acid, caprylic acid ester, and the like may be used, but
the substrate is not limited thereto.

There i1s no particular limitation in the enzymatic
reaction, and any type of reactions can be employed.
Representatively, lipase reaction, phospholipase
reaction, esterase reaction, and the like are included.
The product obtained by the reaction includes functional
fats or oils and free fatty acids; the functional fats or
oils typically include but are not limited to structured
lipids in which polyunsaturated fatty acids bind only at

the 2 position, structured lipids in which
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5 alone or in conbination of two or nore. Thus,
triglycerides, in which the content of the objective
triglyceride constituted by 3 PUFA residues of one
type is high, can be produced,-add +t is al so
possible to further increase the content of the
objectlve 10 triglyceride cons d UF
s ER e e T oAt €T ACRE ke b PRE Y uabs

e 1 and 3

: notﬁdsmﬁfnh3p amﬁLﬂmmuctmnm®tbgpa@hycompea51ng

I d I h Lke. .
| nvatenai R Rt 1L R G Prboind o fREa B ehpdf; 528y actas.
Anbﬁfﬂﬂﬂnreﬂ idhea wttituctt reon lspid useyhsch caprylic acid
a e
USRS 44 2 TEL LSOV EY RS LTS HiBsgn. vore
of pr&fagqhﬂy;1arﬁirmmﬁmme®nllpn@thBrWBubhtCapeyﬂoc acid
Si%ddé gé e%llc?% ijcr?sz[lpfongoaxllan'élrggh Qonlcf ac:Ld or

tr|g yceri des, nonogl yceri
f at tqncamatsrléracpw @m@l @tc@h@@gap@n‘easnoaﬁdaphd or

li key éﬂ§g¢g§§%ﬂblé é% ?|€g§l£?5ﬁ 95 ngﬁpllfled The

mcro ts or OI fine e ats or ol
m ddizee diatity fagigs a@b@amw P¥etheescarhioy agpddighly pure

%)ctl %g@ﬁﬂ@@nﬁat@y%éﬁagméﬁweai g@Bal tgsters

to 24 carbons are g
tr|ééﬁﬁﬁyﬂciﬁyé%§d?on%%&ﬁ$¢?% b&c?d UE%pF?PFéu§§|8f one type
eSthoncﬂé}ﬂqirlf@ th&einpenbronised, but the substrate
[ ted th reto, . There

e at i oS e rhelbrei T consti ESEBRchY “dndbEp, residues of

typeored thesetdcanse caindetleapl nyedt ioRepapskat atedelay,

|ip%ﬁ§ﬁ%gﬁéﬁ %4}&$%§?%§%ﬁ§fsg m% gf%igﬁs eS&ﬁE@gels no

reactil are I nc
obt aqammylamelxre:amtmﬂ i el vajeget umga@mams fars the

oi | %mﬁ&cﬁ%i aé&a(pégigﬁoné hewﬁyEHt egﬁabef aﬁgl%oﬁ%o any

OI|StIU$IC& |ncue but arenot limted
strUdinif @f PFPRRAST N v@ﬁwi)%my%s&@u%g@alﬁﬁﬁt jnclude

aci ggtirnd amhya@alti&eaizlpmmégﬂlcsawﬁwéeanal @b@%mmental
in which - O%uns turatﬁd fattg%€0|ds

R EE PR e S ccatrobt FehS) Phi e nbested may

Qomwéfmnmpny forms, and most preferably the compositions are
orally taken. Accordingly, foods containing the above-
mentioned triglycerides constituted by 3 PUFA residues of
one type are also included.

In the triglycerides constituted by 3 PUFA residues
of one type concerning the invention, a variety of
additives may be added to enhance their functionality.
Specifically, such additives include but are not limited
to, for example, sterols, sterol esters, glycolipids,
sphingolipids, waxes, pigments, carotenoids, tocopherols,
vitamin E, tocotrienol, sesamin, sesaminol, sesamol,
astaxanthin, astaxanthin esters, sterols, carotenes, and
the like. As the lipid compositions concerning the
invention can be utilized as nutritional compositions,
all kinds of additives which can be added to foods can be

employed.
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pol yunsaturated fatty acids and mddle chain fatty

acids. Preferred is a structured lipid in which

caprylic acid 5 binds at 1 and 3 positions and PUFA

at 2 position. More preferabry22a~structured |ipid

in which caprylic acid binds at 1 and 3 positions

and aracﬂ%dgﬂépfggbg QBnc%'ﬁg%gtEh%nQH%éﬁ¥fBﬂ”may contain
ei cosapentaenoi € acid or docosahexaenoi ¢ acld at® 2
postheohriglggempbiesi ednsthsut@df bae 3 HAUEA agoidues of one
obt aj,pned .react.i.o i~ghl un ;

pol YREarthsre gy onar e iR P i of foods s not
tri gipéerddperténsiliprived BpeTifdraliysi g dfoqfe include

typ C er.ning st.he isnvent.i AT [ ' £ Kk
CoREpEe SFESHE" S hlaAtr YO b, ThR Y ot dRSocorn cales

conéénalngdinge fravent Perseaitshe hoededeld dithapentd@ity
nULFkEBBEQE,CQQE%%HtE%%%s,T@%@%eb% RYrPYdd G @fa-age (fried
lintation in target organisnms for the nutritio g{

compbént FéASESuRIEc RTERS e LRFH ired A6 Larfy Ha%egf unch,

or gaBL$Bh i RER esgRt a1 & ranJ pHoTEs Jeil Ipidai i hawdn, as wheat
and add|t|onaIL¥ donesti c _ani nal s and experi t%%

ani FAPYT PReCRIPARL PERM AOREOSIHORS 4% DY rfeding(canned
nayfoba,iEr@&knfﬁb6ﬁvlF@dhﬂrﬂhuwéﬂbﬁgamquJuétc.), beverage,
conpositions are, ora t aken. Accordi ngl f.00
co%éﬁkrhﬁsﬁﬁedﬁﬁfﬁ“é-’ Hﬂlgﬁ(éd StOHngs)}lccg? ia}o/lgesthl soup, and
consthett edneyal EdBAsr.esiThees dfs rzb peng tgpeaarkimitation
al so_incl | [ N j t

2 2io BEb40%dn KR ShE L SIS QAR 1S B dea oy
a VAUFat yesfidusddiofi ves rapehe aadded aanwaiiairea t hepitable

fungtionali {.%. If4 - id vesy | el grle 1
but &é?e'&%bt 13?éi r%m?gg%afg %?,dokbgrl%gggﬁg%é stler ol s, genera
st ef@Pdésters, glycolipids, sphingolipids, waxes,

pi gment s 1nCaHeli €A%y £ HeO FRIIRY Achceiitrflithds, invention.

tocotrienol, sesam n, ses nol , .sesanol, . _.
ast 2RGAPARN FURSEALRALNITR O HERE 1y & GIRE CarDiRHgR0Se
anddiflferknke frAm the Ilgepiedadorfpagis,i enslcaxdienigh food or

the_35_i.nventi.o nb til.i zed Nyt r.i.t.i
conﬁgsfﬁféﬁgél EP% 'in%%%b 1§§ ifﬁi@yﬁﬁ%%ﬁéﬂéﬁ1?ﬁ?plemental
addédotls Bucls asasupeleepitoysgpeciad? health food, and the

like are specifically exemplified. The triglycerides
constituted by 3 PUFA residues of one type concerning the
invention, when used as supplement, may be processed into
a proper shape, which is used directly. The processed
shape is not limited particularly. Specifically, the
lipid compositions (or foods) concerning the invention
may be in forms of liquid or powder, or may be in forms
of capsules or tablets or tablet-like preparations.
Conventional techniques used in dissolution or
pulverization of usual fat-types of foods all can be
applied.

The invention can be applied to the field of
medicines in addition to the field of foods. The
triglycerides constituted by 3 PUFA residues of one type

concerning the invention can be utilized as medicines.
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As the foods concerning the invention may contain
the triglycerides constituted by 3 PUFA residues of
one type concerning the invention, the kind of foods
is not limted particularly. Spe&dfically, such’
foods include 5 but are not limted to bread,
Japanese +8 d r cl
JaPaneB A0 MRSER D LT csCe] WP 10300 pinsiea o
foodSpesmfhea@mampiaﬂuhmmmmaknywdeeqhhlquﬁrm@Y|besemployed
of presse f ) odl acked | unch, seasoni ngs,
agrléﬁFPura%%b%oceggég)%§§>udt such as wheat 10 fl our
or edlble neat, |ong-term preserved foods (canned
food %8§%n food boil -in-the-bag food, etc.),
beverag m | k- based dri nks, soym |k, soup such as
t hi ck souﬁhean@vamummlgedérweiﬁxnkﬁlﬁﬁﬂﬂmpr% slpecifically by
part i gll g1, 1hi 1 itdPm Qf tdie abovies
trlgr§%egl ég%gogétggﬂle sﬁ@ﬁ{ 15 PUFA resi dues % s
one typétagigns dherend onal sui table way can be
enpl efpaecqrding to the kind of the general foods.
T aeedeed

he foods concerning the inventjon
| ncI Geaeratdonoedl mqwm@@%mqu%rhmqlarpnoductlon

di ff grent of Whﬁﬁ%tgeﬁaeroaﬂ Mads reuch a@spﬂeal s A5 pod
or nuultlonal TC Avarle%ot nutrition

suppl enent’Qr t1LF&d as@é'ﬂf”é’é“ QépenQFE@ﬂ)e%ajasz) was
heal tihof:md,teandnt ke bild ka aarte epacld maiﬁa/lnlng 300mL of

R AL A

whenMused: as8,&uppl @ertCl meg. @bgpFes@séﬁﬁQ,nB& Sﬁcrose, 2%

ShapaSrE Bt 130 DAL it SISkt Frlart § e

lipid COHB&&E&!&@&H@mmthmmdxﬁfcmwuubauxqptfﬁﬂmL of sterlllzed
Invent%%% Wgﬂ %%%J]fgéggh%igh%%,fgj qé¥%%k”flf¥ered through
tabl ét lhyyke spodp@eatdeonsent@arfraad @tald 1@k quekor 10
usedm&ﬂu@b%sokﬁﬁ %%é%énd@&‘ﬁﬂ'gﬁﬂM‘H}fg BIstedr solution (pH

fat-types of foods all can be applied. The invention }
can Be>appioi &d Vo & we,oorreeﬁdlwrenss}smed.%ﬁ e j Fpore suspension
addi bironxt @¢yhe fiebALf wheodadedn®. shiti @lry0esisde®rc (N-methyl-

constltuted by 3 ,PUFA resi dugs qf o
'“nitro- % nltrosoguagiéine utlé%, and the mixture

was allowed to stand at 28°C for 15 minutes for mutation.
10% Na»S,03 (3mL) was added, and the mixture was
centrifuged at 5,500 x g for 10 minutes and washed with
sterilized water to give an NTG-treated spore suspension.

The NTG-treated spore suspension was plated on a GY
agar medium (1% glucose, 0.5% yeast extract, 0.005%
Triton X-100, 1.5% agar, pH 6.0) and cultivated at 28°C,
and the colony was transplanted to another GY agar
medium. A part of the grown cells was dried, and
extracted with hexane according to a conventional manner
to obtain triglycerides; hexane was distilled off, and
the resulting triglycerides were analyzed by high

performance liquid chromatography. As a result of an
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concerning the invention can be utilized as
medicines. 23 In utilization as nedicines, they are
not limted to specific exanples, and a known
techni que may be enployed according to the purpose.
5 Exanpl e The invention wll be expl ai ned nore

specifically by the foll.ow ng e s which are not
Rt GiiaEa ES O it SRS PR B B A AR theee
Gengnabn®® qfi1a sitrizdirgC M2l enmd i rglameris straini were

hi gh- prqoducti,on  strain by nutatiqn .of rtierella
al pPRASSAGEES VIR drif 152 B fiinet g glycerol
P- 12462k inasl iimocileatedtdln tarihyloy sd mirdebotd s eincreased.

cont ai ni 300 of . apek- r ium (0..2% Na ,

0. 1% K2HB: , 16, A(f%%bé@fig?ﬁéo,O%. /%’f&‘il?l%‘?%‘il\ﬁ glycerol

FeS@4. £H20 t c3%ls uariesls;ceXdeagarroditdd Qy ahd, #2 and #3

I ncubated at 28C._f-or,.2 S After, teyrm ' .

i ncOBAETOR, SO 107?‘ s‘i’e\rlfsle'!(lfeoa(ar\A O¥Wa 2e'réa:"r\/\ias,f]%é %{é?f\fé%%y, and in
t headilxbtthe rslvakemids |tther et ttaw ovge 8% layelewef. The rates

and ket S A S e D Py otel
to giniglycepdcesspsmeshsiesh byTd het Zpord Blispensipn were
of aé{g%%@%_aﬁcﬁj%e%l%%ﬁlﬂ 5ro/éf‘g_&tometer

(N-nmethyl - - ni i trosoguani di ne) sol ution, and
{ he 2RCREGHEY Wids 2alqVED PR laMpHe DS FRY 3 5COSMOSIL 5C18-

M Nhe s of Fmnmutsatd a2 0% NaAS 2 (A da Waso BdERdwith

and the m xture was centrlf%ged at 5,500 ﬁ@g for go ,

mi nGCES ORAF TASHAFSHE  Stidri 135 &t Tkt ke tRNIgPge (hnOmL/min) .

NTGekaaglled 2spore suspension. The NTG treated spore

suspension was pl ated on & §¥ aqar -diunwélﬁé
e Rproduc arachid

1.5%ggg§g£ﬁpH 6.0) and cu

tiv;iéa_ai 580, ;nd t he

col ony tr I ' i um

part of m?%écog?{)b\?\rm& ce ﬁgﬁsoag%%gfm snéd%aqggﬁ ac%ll'gad{no féaSt_
Wi t Bxerate aocorldi mp i te leow el markprimitoleic acid)
obt AR thiinddy 88Y ixdepmihexansmBse distddit ath ST fnoditated

35 the resulting triglycerides were anal yzed by hi gh
respectivel%ya pféeﬁnum loop of the BBllowYﬁg g strains

of Mortierella alpina, and incubated at 28°C with shaking
of 120rpm for 7 days.

(1) Mortierella alpina #1 (mutant obtained in Example
1)

(2) Mortierella alpina SAM 2268

(3) Mortierella alpina IFO 8568

After termination of incubation, the cells were

collected by filtration. A part of the grown cells was
dried, and extracted with hexane according to a
conventional manner to obtain triglycerides, and hexane
was distilled off to give triglycerides. The resulting
triglycerides were applied to high performance liquid
chromatography in order to analyze the molecular species
and determine the rate of triarachidonoyl glycerol (tri-
AA). In addition, a part of the grown cells was dried,

and the fatty acids contained in the cells were subjected
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performance |iquid chromatography. As a result of an
- 24 exam nation of approximtely 3,000 col onies,
three nmutants (#1 strain, #2 strain and #3 strain)
were obtained in which the rate2bf-triarachi donoyl
gl ycerol contained in the total triglycerides was

i ncreased. 5 The rat % by wei gh of . .

Lr§ g HenbyP b ELELGREL PR YRbRt BYAR OEPIQI S Acids met hanol
prg@t@&ﬁr@yncﬁlto#z apdvéldtishadi nannete h?ldo%xt]t’élct%d with

and 12. 2% respectivel n ol nles

Fhe HaHEae ner ErBos oF SPBwel FeHane ap 60 r oy Aipiid methyl
of tadwsvehi doheykeghyeengl fantyyhactat aethyl esters were
triglycerides produced b 1, _#2 and #3 strai.ns

et ST AL By RednS CREShaF PUBFRRYI AP FSFFARLORelds Tate of
accoyh ¢igi donbc cavvenihobhk tanagr fasityg aai@@SMOGlable 1 shows
5C18 MA colrgn (4.6 x 250mm as an anal ytical col umm

wi t FPRCEE SRt e/ acetone (1:1) as a nobil e phase
(1.Or/min). 15 Exanple 2 Conparison of the

produgtivity g n -

D O L a Pt SO ARY, AP gyl EBheY) PLAeLIT (exi-an

1% n@jﬂgltnol eic acid or no palmt ol ei ¢ aci d)#1 20 saM2268 IFO08568

resﬁ@éﬁ \?él Wér ath rﬁ%ﬁ%‘é{%%”%é%& | OB 3 10.2 18.5

straihdY i reIIa alpln d |n ubated at 28C
wi t Rafalk n@‘ra‘é ‘i NS S?g EHfYMorg izr el 38 45.6
al plﬁﬁd’% (f tt)gn nm-l : n Exanrpte—25—1)—(2)

Mortierell a aI p| na SAM 2268 (3) Morti erel | a al pi na

| FO 8568 Phéerater sfnarienAolini bhebphirent theadel ISSM 2268 was
wer ;I ect ed fi [ papt (@t Lhe gr

cel | gd?ﬁéd léiﬁdgéx rac@A % tg’ &Ii m%t%m reached
acco33j13ﬁg toTlaecnaVenleohatL Adnpar IE@ oﬁt alihnch the rate of
triglyceri 8§1c ﬁglaefﬂnﬁhem@étglthkk ehbist §a¥ YRe same
triglyceri Teresutlng trig yce es were

appliedel owﬁ'ﬁg‘hnbkér i8¢ AEince |iquid chromatography in

or de,gxé@gga yze the nol ecul ar species

Aged deterioration of triarachidonoyl glycerol production

Onto 10mL of liquid medium (2% glucose, 1% yeast
extract, and 1% palmitoleic acid or no palmitoleic acid)
contained in a 50mL Erlenmeyer flask was inoculated a

platinum loop of Mortierella alpina #1, and incubated at

28°C with shaking at 120rpm for 6, 8 or 10 days,
respectively. After termination of incubation, the cells
were collected by filtration, and the rates of
triarachidonoyl glycerol (tri-AA) and of arachidonic acid
in the total fatty acids were determined in the same

manner as in Example 2. Table 2 shows the results.
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35 and determne the rate of triarachidonoyl glycerol
(tri- AA). In addition, a part of the grown cells was
dried, and the fatty acids contained in the cells

were subjected - 25 to nethyl-es6erification with
hydrochl ori c aci d-net hanol according to a

conventional manner, and extracted wth hexane;
evap6Pati on oAIGtbEEHET LPF D Fe Offafqﬁa’é%?}ﬂld%é‘loﬁgl glycerol
esters. The restutringdoaicyiaci th nt sylraésters were 5

anatyzetd—by—gas chromatography to0 determne the rate

of Namhehi@brdavsadiod FRlEWeE total fatty aci @s. TabPe 10
1 shws CENE T EFIES tot AP € 11 yiZe@gHEE 1 VI Ty Of

tri q@agy?ggpéyg) glly_ce(r:’ol (t riJg- XX) Strain i savfed 60-4
| FOG368" o Rat £5 &fi dolicAAcid fbtedlealir kgtygerides 33,3
10. 21855 (3 (26 By |tght) Rate of arachi donf® @ci P3+f
t ot at—ftatty 487238 6 acids (% by weight) 10
The rate of tri-AA in the parent_strain SAM 2268 was .
10. 2% bhe heatatef dfriTAR Ares n3Qhé%#atnbhanpth day, but it
rea%%%he"%f-ﬁ%%rh& refe ofntddyAnbine FE0hcWeheh10th day.
the rate o arachidonic acid in the total fatty

aci dxampsle e sane 15 level was only 18.5% Exanple

3 Aged delesd @t b@Nofftt1d 28 aEDi 8089y gUL¥eeb D!
productiom  Onto

| of ILqui d_nedi ﬁp (ZZO gl ucgiew
1% yeast A dxt3EtRuUM ahePR B p N tbFEFCachdPoran as
pal it gLt agish 2OOEONS A Hesd i neai bk Endepreyéminarily
flask was inoculated a  platinum|oop of rtierell ?
al pilmeubRtef R e uBREH o0 382G HsHus ik pg of 100rpm

120rayp fPrabys 8 orndM), dslySof mespeehiveky. méfiiam D was placed
term nation of jncubation, t re,col

he cell we l.ect %%
by P sk lorVOLTEe 1 3RE 718 BF T8N EPT A RAPRBHOYE LY 2
gl yeariddrd# rand\Aytantll viedr achl Hoof cthei dbova pheliminarily
total fatty acid d : i :
Lo Apchifideed BESSs TRISEN 0eEY Pl BEoRHa TRBBEted at

26°C with stirring of 300rpm under aeration of 1 vvm for

62.2

10 days. 1In accordance with consumption of glucose,
approximately 1% glucose was properly fed. The resulting
cultured cells were sterilized, and dried after removal
of the culture medium to give 75g of dry cells.

To 75g of dry cells was added 225mL of hexane, and
the mixture was gently stirred at a usual temperature for
3 hours and filtered to give a hexane layer. 1In
addition, 150mL of hexane was added to the dry cells,
then gently stirred at usual temperature for 3 hours and
filtered to give a hexane layer. The hexane layers were
combined and evaporated to give 35 g of crude oily
extract. This was treated with active clay to give 33 g
of triglycerides. A part of the triglycerides was
analyzed to determine the rate of triarachidonoyl
glycerol (tri-AA) and the rate of arachidonic acid in the
total fatty acids in the same manner as in Example 2,
indicating that the rates were 55.0% and 59.7%,
respectively. A part of the triglycerides was applied to
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Table 2. Aged deterioration of triarachidonoyl
glycerol (tri-AA) production in #1 strain Nunber of
days for culture 6 8 10 Rate of tri-AAin total
triglycerides 30.1 45.9 60.4 <{%Mby-weight) Rate of
arachidonic acid in total fatty 45.6 53.2 62.2 acids

% The rate, of . tri % at_t he .6t

Gay DA P e pntPeti St Qop b OPRESEE AL lKy ShRd o2 Thgprample 1
at tihe ddpdrshey.a Eﬂﬁﬂ@kefﬁa&hSSnprOMHublomOob of tri-AA was
triarachj donoyl glycerol A platinumloop of

I\/brt(?@}aelrlil%dal pina #1 was inocul ated on 100nL of
seedEyamip Len A and prelinmnarily 10 incubated in a
condltl on, at28va|th shak' ga f :
TheF i ‘ ;
10L vol unmmr%ml ocmffbi? n‘é%]tﬁhleqpuppédlmnah alpase aqueous

sti rrer, and s f 0

or el HaRT?y FHAAEY ftielh 128 PRCEEtvely CRaredires) ves
and siu&pmaﬂ@aﬂ Big 16f 26eh wexbhanger raginf c300npm Ubderex
aer%hi ]Wgﬂn165h Cﬂéﬁgggf £9a3§08§gﬁﬁceaWHtQhe mixture
consurrp i'on of gl ucose, approximately gl ucose was

propers ydrked Umpdey eISQFﬂWﬁ?@ peefsuredteepiyendpamobilized
sterjdized, and dried after renoval of the culture

medi umto ive 75g of dry cells. 20 To 75g of dry

celIs was® ohy s of9 hekaR@PTRRHC 2R n?:%tlﬂlléfc\ﬁa‘”slde

gent lyesfi r t § r

and Wﬁter eéczlée(?ﬂclnél ?geﬁgél#é}?(%ﬁ%pngﬂ%lrgiflﬁeaaégpgg% and 240ul of
150matodr hzae(meal/\mfaaﬂ:ld'eqﬂ t@ad:hea‘dr?O?Ilesl;h $henr1ng (130rpm)
gent S t t e 0 an

35 1k b d ot oot IR St fol Lol ti Bl Ene

wer e:eammrme@bbmmcewafpm ar@dov@d gt@eg%egaef a@rtu@r@ted

oi |y ﬂ:% Syas treated with actlve clay to

glve 33 trlglycerldes A part_of

trigl ycer@rafesg v W%I@dd%oxﬂ%t%m:%owétraré%f prepared

tri arpohdemy| 4 302c_9|<)’£e<£é)d>r§éli¢ Mdanﬂnahgsombeoqf the above

arachld ni C, acdlnthe tota a aci d
AT 20 fop i R 22 Sbpe eleRas ThBfstRgcarrier:
rat oWt WZ@@'@%I@W@E@Q wdke allowed to react at 30°C with

stirring (130rpm) for 48 hours. In the fats or oils of

N '-.- - aWa

the reaction mixture from which was removed the
immobilized enzyme, there were arachidonic acid cleaved
from tri-AA at 1,3-positions and excess of reaction
substrate, caprylic acid; these fatty acids were removed
by extraction with an alkali to give once-treated fats or
oils. The resulting once-treated fats or oils (1lg), 2g
of caprylic acid, and 150mg of recovered immobilized
enzyme were allowed to react at 30°C with stirring
(130rpm) for 48 hours. The mixture was treated in the
same manner as above to remove caprylic acid and so on
and afforded 0.8g of twice-treated fats or oils. The
latter contained 96 mole % 1,3-capryloyl-2-arachidonoyl
glycerol.

Example 6
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respectively. A part of the triglycerides was applied
to 27 high performance |iquid chromatography shown
in Exanple 1 to separate a tri-AA fraction. Thus, 10
g of tri-AA was obtained. Exanpk8 5 5 Lipase
reaction using triarachi donoyl glycerol I nto 8n1 of
12. 596RhIZOoUS de%enar : :

(TaI eRar L A0 ‘__‘, :
susp@nﬁ@drbig of ion- exchange reS|n carrier (Domex

RATHON %@ L;
n1xture 1 ﬁéglarlgh%g%ggrlak ﬁgg nﬁressurqu%ngvb for food

| nmobddi g ede IKpaseorsobaequemtMy;es@hmédxﬁn)ﬁﬁ(io be 100:35

L AL B P IR 220 e o

reac&l§Eo@@gdmhthaStbmpemgt&iaobﬁnﬁOi&ﬂfﬁrt¢8gh®@rselatln film

Af t h
mse%shaﬁgé‘égéﬁ'a?@é‘s’gﬁgiﬁ&l VAL i S e

One @oﬁtaamagasbl deneyl tghipcaralidonoiylARL prepak ettri-AA)

' Ex

bovEL SBOZP A By FREER 16n by HE AR Rl i eapendd % 011

| i pageisadr Coe): iBowexaARATHONOMBA). Q&thzﬂexgh@ %@ prepare a
reacl a 988 gln]gstt#n”' NGCE3ATRAD, T Aﬂ?ufoé‘fsca fules and

the F8E Re r eaction m'xture from wh
was deymmgdwehe cemmoleid jongd ien Ay menveTdr onRk gnanner to give
aracpidoni.g @ﬁﬂggcbgﬁ%QQn%%gfﬁ@@ddwoﬁv%ﬁg content per

1, 3- p03|t|o S and excess of reaction substrate,
capr gebsuaei-d; Tbﬁ§§eSP§¢tV%&ﬁq%?%MﬁQ§QWﬁHﬁRﬁPl%yf°r oral
extrgg%ugeaWhgh an al kali to give once-treated fats

The resulting once-treated fats or oils

(Ig)EEEEE_EL_capryllc acid, and 150ng of recovered
I mmbh:bpé@dtaanebzymm&ra@ealdommdmmg eactamcl3i®noyl

with Zth%rbﬁge (1I30rpm for 48 hours. The m xture was

trea \ sane manner as above to renobve

capryl i c aciidglyceridesn coaid iafifng ddd @& &f ofriarachidonoyl

tw Cg%/f%%toﬁd ttqtls f %'xlezfaﬁggf id aﬁ}%@ﬁpf@”& ahoed fbxed with

capryloyl -2-ar onoy

soybean lecithin (Tsuji Selyu) in a ratio of 9:1 by
weight, and dispersed homogeneously into water to give a
liposome dispersion liquid. This liposome dispersion
liquid was added to orange juice, carbonated water,
coffee drink, milk, soymilk, or thick soup at a ratio of

1/100 by volume to give the corresponding drink as food

concerning the invention. These drinks were very

suitable for oral application.
The invention is not limited to the above-explained

respective embodiment and may be modified in various ways
within the scope of Cleims. In addition, technical means
disclosed respectively in different working modes and
examples may be combined properly and the resulting

working mode also falls in the technical scope of the

invention.

Industrial Applicability



35 glycerol. Exanple 6 - 28 Preparation of capsul es
containing triarachidonoyl glycerol Gelatin (Nitta
Gelatin Co.) and glycerin for food additive (Kao
Cor poration) were m xed so as-t@%e 100:35 5 by

wei ght, to which water was added. The m xture was

di ssol t 5060
i ofh2o0BR-oRE0! CEBYECy ST HAM OO T R hiee by 3
conp@rAi ngs bdudso of bneatypbldanobb giryckrasd (@ffiigntly and

prepared in anp Vlt

10 %%?%gy ?%F?h?n%SIWS?uég Eh g% ghég y meﬂﬁﬁfzfﬁéentlon
pr eprag eirvecohdent acbbrdgnghgsecmt (S adlsielfmnmer@ of
capsul d .dryin [ t

cor@h ?}(gﬁig rjn%n}r'llgrglflo Su(é%%& ?’t fgglé:ful%efg félglnc%talona]g foods
180sg @éllh&scnntanflpéd oipgaheraihésexkbﬁﬂxtams@i@%nes
were suitable for oral 15 application. Exanple 7
Preparati on of beverage containing triarachi donoyl

| ye cerol Triglycerides containing 55.0% of

triarachi donoyl 20 glycerol (tri-AA) prepared in
Exanple 4 were nixed with soybean lecithin (Tsuji
Seiyu) inaratio of 9:1 by weight, and dispersed
honogeneously into water to give a |iposone

di spersion liquid. This |liposone dispersion |liquid

was added to orange juice, carbonated water, 25

coffee drink, mlk, soym |k, or thick soup at a ratio

of 1/100 by volunme to give the correspondi ng drink

as food concerning the invention. These drinks were
very suitable for oral application. The invention is
not limted to the above-explained 30 respective

enbodi nent and may be nodified in various ways

wWithin the scope of Clains. In addition, technica

nmeans di scl osed respectively in different working

nodes and exanples nay be conbi ned properly and the
resul ting
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wor ki ng node also falls in the technical scope of the
35 invention. Industrial Applicability 29 As

nmenti oned above, triglycerides constituted by 3 PUFA
resi dues of one type can be prodd@ed efficiently and
stably by the fernentation technique of the

i nvention. The invention, acc ly, can be w dely
used 5 particularly in an indugég;g-lg- field of

Iuncti ondl. f osprasesel foasprodaciingl dasf generidls in which
00 and nedi ci nes 30. - A . A p f

b oGt T TR eE of SRpHEoP R GRS ROl RE FurE by T [dline

tri goloamsesicansdi fatey byidhelsakeng to the three hydroxyl
pol yunsatura ed fa ds,Li pki

hy dr§HP® % Tops 5¥l ]%%/CEPN B, Rg(g b&p%et:%r}ﬁe for the total
wei ghtidlycdhide of aWhichgtymErlldes cwﬂrt@rrlafmm |Hsle§-”00rganlsm
cul turi a C p r:qdu

ot SHAA S S RPOREILE ThaEaPRLE BF PIIEHY PO Feauired,
or mdcsovéZrlmg ps@tésEahs ekapadd.in Claiml, wher e| n

the 10 rate erkde tihu th
pol yunsat%r atg% é%\%?%ggc?gs F?%ﬁleﬁg;%obﬁﬁéwr}r e?mn the

hydrssg ofriovhsl veegigesr 6PnEE180%e6r PYotden\Pamsa ght

f‘“kgéf&ﬁﬁ%&%ur$fé8|YS@Eydgéldg 1ANRE L TD aheC |ty hydroxyl
alm 2, wherein the rate of trg}gl ycerides

constiquRe P HyItieezakel spdPyuRsalorat i‘“’&tltg}ltacﬁ% the total

Ilnlqil{nggjbpcé_hgdégree hydroxyl groups of glycerol is
40% or

ht for the_total . tri.gl.ycerides. .
4. A proc %ss a% }BF FHed PR égﬁﬁea l\ﬂhgl’l%l%nt e VhgFein the
ratecafe tof gttyj:@lydesideestohatédubysdt by $dee same

pol yugr;g)?t ur atglgla{g%t ' d F&hgkggg}k&%c} he, ttlg‘mreeechrehe hydroxyl

hy drto gr oups o nore
for dtmupetaf glycgryéensdéﬁg 8r mogﬁo@gssv&&sg@ ﬁcmedihe total

in any; cgji_l%lrrslto 25 4, wherein the
above- I oned same pol yunsaturated fatty

4. . A process as claimed in Claim 3, wherein the
rate of triglycerides constituted by the same
polyunsaturated fatty acids linking to the three hydroxyl
groups of glycerol is 50% or more by weight for the total
triglycerides.

5. A process as claimed in any one of Claims 1 to
4, wherein the above-mentioned same polyunsaturated fatty
acid is arachidonic acid.

6. A process as claimed in any one of Claims 1 to
5, wherein the above-mentioned microorganism is one of a
genus Mortierella.

7. A process as claimed in Claim 6, wherein the
above-mentioned microorganism is one of a subgenus
Mortierella of a genus Mortierella.

8. A process as claimed in Claim 7, wherein the
above-mentioned microorganism is one of a species
Mortierella alpina.

9. A process as claimed in any one of Claims 1 to

8, wherein the above-mentioned microorganism is a mutant
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acid is arachidonic acid. 6. A process as clained in
any one of Clains 1 to 5, wherein the
above-nmentioned microorganismis one of a genus
Mortierella. 30 7. A process as glarnmed in  aim 6,
wherein the above-nentioned mcroorganismis one of

2 SRS AR FLL B ST B IEUS MIES LELe! Lrodbesy fats ox
abo‘@amn:tdrmnadqmg:rmlganfsnurstedefettg spdcises 35

Mortierella alpina. %-Og%ggéggé égakﬁ%d 2h3W as claimed

one of CI al s ES © ve-entioned
m crhieordaninssn i sta 9rut ant - 31 derl ved from a

m'croorgglqL sm.capa 8"09 %{? %g,leﬂ ?355 %8 > lfehus

cont ai ni ng pol‘yulisat ur a ts or
oi | Momtoaﬁn&éloﬂdaw}ui@ nmes h@ldlastgl Rirpddce dadisaiors oils in

to %m% Lp fﬂtﬁé °6’f9gfi<§¥g9§ gegne hQ+3 tgen by the same

tlerelavvhc uce ats or ol
vvhl oo lyhe sadtuer afed rf@twe«aq‘:y@g tdpstnouted thy ttlh’ecee hydroxyl

thr oQngs\/lH‘.(.s @éf&ﬁﬁétyoa%gsmbkakbggwteggme for the total

roxyl~ “groups of glycerol is 20% or “nore by
wei Gmlqld’rcetlﬁéift%t al 10 triglycerides. 12. A

m croor gary szb%p@ﬂwﬁgé@l@mgse%ngwﬁgt icer al lg@nufy ch

is able to produce, fats or ﬁghlch the rate,

tri &%ﬁﬁfe]sl%d'f%%?l?u%%dabi tﬁ% 135 uce fats or oi s in
pO'W%E%ﬁlﬁHﬁfﬁbﬁ@Iéﬂ aﬁi§$ybeﬁkdég tontkhd ttiltieele by the same

hydr oups cer ol %or nore b
St T e oY GRGLUri QABRIEg, €A the hree hydroxyl
m cmwwlcsﬁng:lywemdhnsCBa%maftlmorrelby wiedighg for the total

Mor ti er Qﬁ a. 14. A mcroorganismclained in
anyEoG';L %8%‘ CPérr&[’sj 11 20 to 13, being a nmutant. 15.

Fat s or dids i mﬁﬂt@orgl@nitaMecéﬁlmﬁFigP?c@ﬂladé\s 11 or 12,

con gh% ,lﬁé/ ép@lﬁgrrg thunsatur ated fatty acids

I|n hree hy oxy groups of glycerol is
0%, . A mlcroorganlsm claimed in any one of Claims 11

to 13, being a mutant.

15. Fats or oils in which the rate of triglycerides
constituted by the same polyunsaturated fatty acids
linking to the three hydroxyl groups of glycerol is 20%
or more by weight for the total triglycerides.

16. Fats or oils in which the rate of triglycerides
constituted by the same polyunsaturated fatty acids
linking to the three hydroxyl groups of glycerol is 30%
or more by weight for the total triglycerides.

17. Fats or oils in which the rate of triglycerides
constituted by the same polyunsaturated fatty acids
linking to the three hydroxyl groups of glycerol is 40%
or more by weight for the total triglycerides.

18. Fats or oils in which the rate of triglycerides
constituted by the same polyunsaturated fatty acids
linking to the three hydroxyl groups of glycerol is 50%
or more by weight for the total triglycerides.

19. A cultured cell of a microorganism comprising
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or nore by weight for the total triglycerides. 25 16.
Fats or oils in which the rate of triglycerides
constituted by the sane pol yunsaturated fatty acids
linking to the three hydroxyl gr®aps of glycerol is
30% or nore by weight for the total triglycerides.

17. _Fat | h 4h
b0 ebRsr RS, T a0 Lahe BF, Lrughycprdes
aci @l@nsltllmlutrw tb)ytiheetsherm hybyonybtygreupd 6atty acids

40%, by, wej ght he .t gt al . .
o TpRnel e oS g RO L okRheR B B drgrer 1s 208
trigkym@meﬂﬁy w&ﬁgﬂttiﬁedﬂbg tbeasabeiglycerides.
pol yunsat, rougg %@ifg g 1Pk 1 kmgrgergeglgm Bemprising

hydr oxyl or nor
forfhh@ldﬁeﬂ11$|;myWME¢MGBbe19atA o@ltmnedYQ@Eud@ﬁ a

m cr oorga r n 3

B

pol ylimﬁkatw atcedtrﬁattlyraeumsdrbxmku ggovpst ﬁé ghyeerol is 30%
MY ALOx Mol QUPS,Of gBL VEGE Ot 52030 o1 chy deml.oht

trlg ycerid . cul'tured cell of
a nlcrooﬁ@anl9%1@@hbu¥%dn@el¥a9§ érméPF§°FﬁaﬂH§EhCpﬁ@rlslng

rat g Qfs tdyl %&’f@rigeﬁhlélﬁm‘@ﬁét vhed by thegigterides
polyunsaturated attﬁ?a0| S I|nk|n% to

t he th%%g g
hydicongtigreted by EN§cerBe PelIggsabirgsed itk gatds
f?r 1Rt ado tEh 8l YREEE dﬁ?dr&ﬁyilgr@)u@@l Itol;l:'r qdy\;\uﬁrlo# is 40%
(0] amcroorganlsmco S r .onLLs 1N |1 C
t he Faf® 15} ?Ylﬁ?%@Qan%§ kggnEP?FEtgglg}yfﬁglggﬁb
pol yunsatzuz ated &altyradi dslll biikiangitce oohrganiisge comprising

hyd f_dal '

or TR (O PR Gy Ehotnb saSS off LETS e

of &dnsﬂxxmgadlbmwtbﬁpsamengolﬁan§aﬁﬁnﬂﬂﬁﬁ|ﬂ¢ﬁMM(ﬁ?lds

the ;rate r?é a‘% %gcgflkggs ¥898§&'lt %&%@p@v dth@ 1S/ 01 is 50%

polyuns I'1 nki ng t.he three
hydmnxymxg¥dbbswéingyéérth?stQGQQ &F%ﬁ%ﬁ?qﬁ}qﬁﬁ

for the total triglycerides.



