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Caim1l. The invention also relates to the use of the
lipid or the lipid mxture produced by the nethod as a
bi of uel according to daim1l7, as well as to a biofuel
according to Caim18. The i Mlention also relates to a
nmet hod of purifying nunicipal sewage according to
QUETHQDR FORPRPDUING LIBDcommonl y known that the use
of traffic fuels manufactured fromfossil raw
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natural resources is to attenpt, at |east partly, to

r Batlkgountle fossil raw materials with organic
materials. Even with this approach, one can envi si on

bl ens t hat fairly difficult to sal
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pur pdse may resu
consequences to the biodiversity of nature and to the
banerep tovatddugrproductioprbaskdon rmewhbleamtistlicscyrceshis ¢h
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organ at . can 3& 1e 1
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oLt mat er
| iepengyrefiective awnngaa&,wr@ﬁﬁq&fr @geéhﬁolpamycha@%%ﬁ c es no
nore than a margi nal industrial

A particularly favourable raw material source for traffic fuels would be organic fat,
particularly triacyl glycerol as its energy content is considerably higher than that of
corresponding carbohydrates or alcohols, for example. Furthermore, it is the best-
known and can be converted into components of traffic fuel, such as diesel fuel,
biodiesel or renewable diesel, through relatively effective chemical processes.
However, the scarcity of the reserves of natural fatty raw materials presents a
limiting factor. Based on present fatty resources, no more than a marginal industrial
production of biofuel is feasible, at the most. Thus, increasing the fat reserves
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production of biofuel is feasible, at the nost. Thus,
increasing the fat reservesrequires quite a

woaomicdei3abl e i ncrease in the cultivation of f&aCT/F12008/050663
plants. Such a | arge change 2n the production sector
of cultivation towards fat plants, in turn, has a

re ﬁh—%&’gﬁit% RicoHSIAERHE i:Ldi‘@as@%%@ulﬂfvaﬁBﬁ of 81866 NOBh £ Marge
qt e global market. This need, still at. a specul ative
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strc%r[kt inflRicREd 61? %?Bal%fi@@' olﬁilihé food agensay ommtherglebal mdiket. This
amount .of natura r enewa . Of 1S
necghstl of A gec 1oy vl due fer i PAR s i RO iy SRSAPribe in he
pricesnstifded and fotagegaw mhatnialhe annual use of fossil
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o AT gl U ol e o
as | I [
traffc ok oo WY G (A Y Gl tsebab Ry B 6P
corgthon &gﬂhﬁbﬁﬁdé, gﬂzlﬁch isﬁh@bngm_e a@mbstamlimllmgeummftcgsiylgbn gnd
nore_reduce r n chains is already in theory,
Whé?ﬁ%ﬁt?z;rv?ﬁ'}?dg&ﬁ'%{%/q‘glggk%'vm cheni cal appl i chti ons, su%:/h
as the gasification technique, an extrenely .
OrAE TS of pFeR B‘Y*WN&E%‘?E‘%??Wéhﬂiﬂfﬁ%%@u‘é@g
relpiyely v (enEFHRAIERS QfFaHRITGIFAeS iR dTERF cpEg) Compaynds
coﬁ‘tﬁ?ﬁf@ﬁﬁ?ﬁ ﬁéc?uckai‘}ilyﬁgoct;aﬁb@m ehaint healretdyl ilnethédngzi, and particularly
et ween the feed an e.viehd r :
a5 RBOV BBt goBasRichs St 1 &R aon dhnidhe. an axtremely
endriggtintenslequoeeds (B deawel MdRovisghgF 1 . RikeirmawhW. N.
DJE£878b7BKustlihblednel &E%ﬁ;ﬁ% Mgibh sebRrh aXAS 104: 4828 —
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biQRTERUSEInS. PraRr e e BB /1 R B BN ISgL PR Y wsed to
coter2 iR41eXP34 SBgaralcontaimstini dagbohydrates datorhigherotnesgy
cofhhaL AS SRAALRY Stoind gﬂﬁgfddﬂﬂcﬁ%ﬁ IPYISBIRIS paftiMeY ethanol,

And extractions an means of h
whiehnis depribed.aamong athss i fhe W#&iﬁ@ﬂﬁ?@% 0R85HER 4TS
568750 @nArWIER03/038069f et hanol . The pat ent
specification US 5,221, 357 descri bes the treatnent of

a material containing hem cellulose and cellul ose by )
Thegmirsnt speaiticatity FOLYGA/B23 Htd albe desaritaydhe troatmens of a material
coﬁ@a{'ﬁig @%%88 1'1&?189@% G dnk o?%t@rﬁa %d]ﬁ e?&fra@tﬁ(’)& and b}{ means of

jgy SF0 produce monosacchari de . ,such as pen t%se
hydralysisxessthat uglese andigludese ot praedy wdich gan hpused in the

| . t spBEfieatien USSPl f357aldsonbésSh
RIS ol et e

trgbeen Qi WA COTORIGE REEGT OB T3P HRTHONERY piiagt OF Reia
hyansiisis, alddiei treaamdneof thewolid physe oleghasically and by means of acid
hydrolysis to produce monosaccharides, such as pentose and hexose sugars, which
could be used in the preparation of ethanol. The patent specification US 4,752,579
describes the treatment of the husks of corn seeds to separate monosaccharides by

means of acid and/or alkali, and enzymatic hydrolysis.

Some specifications describe the production of lipids by means of microbial
fermentation from different organic materials. The patent specification US



10

15

20

25

30

Some specifications describe the production of |ipids

by neans of microbial fernentation fromdifferent
wonrg@mics13sat eri al s. The patent specificati on PCT/FI2008/050663

US4, 368, 056 suggests the use3zof carbohydrates, which

exist in lowcontents in industrial waste material s,
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Summary

The purpose of the present invention is to provide a new solution to the problem of
how to convert organic biomaterial into compounds having a higher energy content.



10

15

20

25

30

how to convert organic biomaterial into conpounds

havi ng a hi gher energy content.In particular, the
wourpPose13ef the present invention is to provi dRCE/FI2008/050663

solution to the problemof haw to convert the

car bohydrat e conponents obtainable from organic

In %?ﬁgﬁﬂ? béb @f iHeH;br@séﬂﬂ it Rn{i9%o f)ﬂﬁmﬁl{ Q%Hﬁioﬁﬁo the
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by what is stated in C|a|m17 and the bi of uel by what
Tai tse stoa¢ precise, Gleanathvel ac'Ebedmgtthdcb proserganydéntiongis characterized

by Y e e S A TR PR phfs B Y 35 e

present invention is based on the observation that,
Thehge a@&%ﬂ & heqiR&idd) i inkrng Is%ﬁarél@é@zd‘d% Wwhat is stated in

Cl%ﬁri?éedcbﬂw. A R T
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R A T S
charastarized byabbatds stated t Gl ms were al so gr owi ng
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cafBo‘Plgﬁfa% 'fﬁ'ctléﬁéjdéé?:gﬂ%eaﬂ%%,ylﬁﬁgoiﬁ 118 s Whige R oSS that

{ t |
L b e LD b GH Lo
WHl@h ﬂi@oﬁglaﬁlsknsmdlebfﬁdslqﬁlds watiesladlyriencytatlpedral, into thee cells.

B0 3 B Bhallot PRy B el ok BEa R SR o
thattthd: cz]é@lobq/ am&heﬂmqﬁlmﬂ@gmdm@a;nzd ngltrarez sepasatgd Airagnghe rgst of the
bidtRaRHANHEE Mﬂ@&@fﬁg 56 (%a?c‘t’%ﬁﬁﬂd/&f 1§ ?fdcﬁic&aéfe%ﬂuﬁm%@or

vari ous. source act onsﬁgg
IV BLERI; cqlles RRlmIEH- PF%ﬂDéSIB%u HsRFOgHC R, gpd to
us&tied Bpidrtasfciied HCCaw inigeridl ihhke nfaﬁamutmiemfeﬁbdlesel

such carbohydrates can be produced particularly from

bi omaterials that contain hem cell ul ose, cell ul ose,
Acoadiop tothadescsiptionof the ywentibay ¢a1behyd’r'h@s suitable to be utilized

byctﬁé?@ g&h@ﬁzﬁlﬁaﬁncfi‘{) eor | Cuﬁﬁ'c%nfb%r rHHﬁéégzi%fncB"rggﬂlc raw

ani sns -ar e

maiﬁrlgldsréglewamg trom V%@%S%ﬁ?ﬁr |a§é/q§ Garbohydipde fragtions can be
r@@lﬂeﬁSﬁoﬁwﬁi&l lipi 1&1&:&&5&@@&@1&@4 B nfcafs of &ﬁcﬁﬁotg‘amsms

forms, .if the 0 ro- or

AGSIIE ol S5y s LURA SRS Oy Rarbe g cd pticularly
framm ﬂ)mxhytérmlsethaod:qmmm&mellu]ase i dedtulose] staschf armon-starch

' t S
Pl PR AR B B S GRTUE R B icro
organising arexparjiciilaglyrmene and aligesaacheridesywdtigh pemiprise both hexose
and pentose sugars. The carbohydrates can also be in polymeric forms, if the lipid-
producing micro-organism has been selected so that it is capable of using
carbohydrate polymers.
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treatnment or other manufacture or production of

nmechani cal mass fromwood, is |arge-scale and, as a
worods3sL3s produces a | ot of carbohydrat e- bear i RQTFI2008/050663

flows. Very little econom c added val ue has been

di scovered for these side cuts of the wood- refining

industry; .and. i n many case t hey, i ncur costs
Wopthyin ibnsiatin forBa EhRwa By beset Trictven 1EpSug bigimass that
can/d® recbeaba @t p@seml Tabais¢ efigaods paridul alysits Iﬂeehaﬂle&]eor thermo-

ey BF shlieionoal b pL PRocRa r e h?fy% e from

wood\is laﬁgedcalataady\m aapmesj madmﬁﬂpapécgrbp ydig eqrmg,nnnor
rov@z{ e\{é}gq{tm{ eﬁHh&ﬁ@ ;ﬁjh rvaﬂ’ﬁé’ﬁ&‘ssﬁ@eﬁl d1§@6ve§éd‘fo%tthese 81de cuts of
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ut | r al es.in rha
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largetinnfdlmae; ot them«:eﬂnmwdrate contmt is tofptqmllgtleWy As dilute Water-
bas%@ 8%[11)0&15181@?@ X?ltuHSnP f %}E ?{f:e eﬁﬁcg'f}‘?&ﬁ%le Rt rl’i{%@s@@s Hat him at

as ' da's enerIg e net hod
utllmmg)ﬂm ergbelaydrates i selaion iy heonisA m@?%sanl c source
nat erial is treat ed, which contai ns cell ul ose,
rch al | .of these,

| 1 ul ose, ' .
cqq; m@iy tgf: ppﬁg)sa (theBresemnt WSH%%Q iy qlﬁ% FE e}%rggvﬁeue{ Solution to the
proBlenebabimelutilizetlargerscalesrindusttial sitle Clamsatopthining Bematerial,

thﬁtpgeé)eraﬂ? fgaﬁge \%g‘.tﬂl éﬁ%ﬁ{f&ﬁ Arykﬂﬁgdﬁ%s e ?élﬁ&ilnl éﬂng@@tely

e’ sour’c re-
unutidized hiyche pygsentiprocosseschiziiviis hysgijt W?ﬂ%@m as a source of
enctem cal ly, biologically or by conbinations of these
treatnents, or it may be suitable to be used as such.
When cont ai ni ng carbohydrates in polyneric form it is
In tﬁé ehethed hycdrdagt edhwiptdsenatmenton amigdnivrsontdeamiaterial is treated,

whltc nbé%'rﬁ%ﬁ% §&Z‘8§g gl%ﬁ{lcbef‘lftﬁ{)gé s{rﬂgﬁ eal bR, %fﬂé mlxtmhe thereof or

sen description
the rdegradaaonqardduqtsj&wrmfm, altmatweltyes @,romqrustﬁmh earbohydrate

as duch-ordinke8 Gtk Hat @ellﬁ.lll:ééé or@)erm@@ﬂulb@@ nidtéddIat Bheddorked ihaterlal

ractions are recov rabl et
cant heBenEPRic g MachgNGRY bermp ansinioay: Puyisalpt SRegieatt:
bioYddibalWpbED @bmbin@loﬁs ofiikeskitreatmentspor it cmaybbeatitabies fo be used

ortbi.ne. th
e e e
withrwatkeot acdomatitalic on t:ambnm@oals Khaeneof. ehftercthesgspreligrnaty
treaﬂfﬂe‘ﬁ'is 5{%%{&1?1@% lﬂ')l(éﬁte@&%(‘désgﬁﬁu@i@ Que mﬂxﬁn@ 'ié;tlﬁ!i&é@i Mto a filtrate
and yelicwares e aroapiais (B e e Hsars oG Srcgns are
rec@%l‘éﬂt 1t36 p tﬁéfetaibﬂeetormnewathe h&atrﬁent dArtite sburch endtetial thhes

ita era
oSBT e
filtemies withremth oiter adied thmmpfarattmmfethc presipisatei The éiltsate obtained
in lﬁlelt{e{a%gﬁﬁ ?thﬁhﬁ{g :ﬂ*{&ﬁ‘téiﬁle?r a§ sfiél’? O Bﬂelpﬂh@?%kg%hng described

ter possible pre-tre
above, 1s preferably conveyed to a mixture, wherein an acid treatment of the source

material is carried out to increase the amount of soluble monosaccharide. Any of the
filtrates or precipitates generated in these treatments or the source material as such,
or the combinations of the source material and the filtrate or precipitate or filtrates
or precipitates are used to produce single-cell lipid after possible pre-treatments,
such as neutralization, decolourization and filtering. The filtrates can also be
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such as neutralization, decolourization and filtering.
The filtrates can al so beconbi ned, diluted or

woanw@atsat ed to achi eve a suitabl e nbnosacchaPCU&12008/050663
content and conposition for ghe m cro-organi sns that
produce single-cell lipid. Fromeach alternative

for
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éﬂﬁ‘cun% lﬁkbeﬂhlﬁlﬂ eorfthée bféiﬁ%xt'&é i$ ﬁ@a@g‘iﬁbﬂétdlﬂy it a strong
conveye
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rdcigsitaté ichi hiocd reasdviedrandrbupned bpiseat for dhe pmducton of biofuel or

pr
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prdsénﬁ d&s&npueﬁe’ra bhaeds the sagart yieldpitds itnus preferableltodreat the
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fernentati ons can be carri ed out betvveen the different
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ereln e used al kal1s and acids are recycl ed again
the ¢4 %ﬁ@ﬂﬁﬂ6€%§§“¥$he invention also relates to a
net hod, wherein the S|ngle cell blonass used in the

ho .

g R N R SR

reqyebuolvagagnl in Bwxoprocessal | y expl oi tabl e conponents can be
recovered fromthe precipitate obtained fromthe

treatnments that are carried out according to th
ThednyrseionTaeo relatasde agnethad Wherein e Haglgsed] hipggss Hsed in the

m&ﬁ&ﬂs ﬂéb?él@ﬁ'ﬁ'th@ bRALASES] intendel b5 BE dksiiodN when the produced

e met hod ccordlng to the descrlptlon provi des
tipsd i B TEROVHES pr 0l ot how

Economically exploitable components can be recovered from the precipitate
obtained from the treatments that are carried out according to the method. The
filtrates, in turn, can be used also in other microbial processes than the production
of lipid.
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t he hexose and pentose nonosacchari des contained in

t he carbohydrates of the biomass can be gradually
wonroegiasi3snt o smal l er fractions containing a | RCGAI2008/050663

anount of nononeric sugar unts, which fractions the

|'i pi d-synthesizing m cro-organisns can utilize nore

Thé Hetfdd X@éo\fdfn% tBrt%ﬁ ld@ﬁcr anSPro{/ng? &5 idrbe e tpRoBiB of how

process St ance 1I's
the é@ﬁéﬁi%l@l@ljpﬁm@ﬁ@ m@msa.@h@r@%@@r&ﬁ@@ ip the exbghydsages of fhe

biokihs¥eh® Be @rhdidlybi®ubht Mw SmeBsefradt@shs ddﬂﬁalhﬁ?g% Rargé'i‘chmount

ent ose sudgars onta e fi.l,trat.e can
of PEROGEGE SLERG Tt griDeh e Pn i Loy BlfsAne g™ Sibanisms
camétflessmoye affeelﬁveiyttaxpm(h],ce dipidi Intaonasctidn tvitht angt grecéssrstep, in

whicﬁemffrﬁggfﬁ%gé Qﬁbs?%n 'i§ glﬁé@argt%blf{&h@ s%luﬂl@ sﬁg&%ﬁéeo g ﬂr?mpltate

and in whighesfiltrate ps tais rgenaxaé@i ¢aanh @@SQ@@@ Heatosersagars contained in
theH’ﬂB‘itéCédnole ﬁ§ec§fdi‘$r§dlﬁﬁh & stnloRi-Eell ApRPAPHRACHS hitsr mecessary

advant a tlonlsthat i t. can be . use
Preatﬁ?ﬁt?l%gﬁwﬁﬁ MF‘H&%Q Bltvasgsiforihe PEslicLion §mg)lﬁ.08ﬂ lig In
additioR aslthe ﬂiltranely algo Lﬁjecﬂg)ﬂateslom combinstiasalfifileticseanddtecipitates

carf R R AR50 o S REHS Sl crpaunts of

bi ol ogi cal origin containing | ess energy, such as

A @%@ége@% ggéeﬁag% 5P %ﬁ\?&{iﬁ% elg %ﬁe}x{tqg }:%Igs% ?Eécﬂ&f@pﬂy simple
procpgsepand @altam,eéamnﬁg wihich ae alyppdydn é‘Pflusltlii juse, in an energy-
effeaiviel didl élfv‘mbrﬁﬁﬁ{t@l mbhﬁerttb Frodie deansgpfridiedieaticsldompound,

er ND- mec rin anewsrfacels al
a Bl GREH PN g Bt Eeiedl iy ook Yok, Mt A erose
andpdrjtess mdnbeadahertlavor Ehewltgmn\ms Eormest bﬁ&nase,oas wek ab ithe
erent strength, and thus a solution and
nu%‘fruém%tﬂ %"’2 di stri bution can be provided, from which,
particularly with the solution, nore sugars usable in

In thBenéthed %@t@;ldlhg B thelihOhtEdd, ANis 1diﬂ b@éf@%le tﬂ‘ae rby means
f n ver al par LI on e SO lzl:t IIOI’11 osed in
of R4l Sy IR S RRRI R kiR an bER JRtAch ISALADE D
theaoxgaigie mmtsaals wgjack cas aghmdaem&ﬂbj doted toheeateeiménwahl water, or acid
or {qﬁg@ gﬁg{;ﬁ gﬂmf Sﬁk%&{gtﬁ dar{qgﬂm @eﬁg&glcag%&r gr gﬁ&k@aﬁﬂ?&ﬁmn
B‘fﬂVl@ﬁd mymovkshpargcelaeyrwith the %&ufé%amﬁ@oswsable in

metlhi%r@ﬁbﬁhpﬂﬁp@dh@imn EaeBE BBAigedr by conbining the
filtrates and the precipitates, the fl ows obtained

fromthe various treatnents neutralize each other.
Wiknusombibing sdvieraltsepaationhef fireesolyiidrabmed ther prebipitate, a

t I
cor?sgﬁgibl?l? énﬁﬁﬁcé& gfegt?g)f ﬂ&gors%a H p%ggﬁessﬁggrﬁ elé\" Bpﬂh’éd for the
mech@ngaiu afi th9rrn@-m¢ﬁé1an@ra gmném;gog@,m@quﬂylth@n@whn@
hy&%yyezﬁﬁénggtﬁ(f)@sr ent bi omasses and bi omasses from
different origins with each other is also
advant ageous. The exploitability of the nmethod becones

In therhéthotdactyrding badicziasesion, bgtcontitinBiggdeSiltrates obtained from
the acid and alkali treatments or by combining the filtrates and the precipitates, the
flows obtained from the various treatments neutralize each other. Thus, the filtrates
or the precipitates or the combinations thereof are usable as such, without adjusting
the acidity, or at least the need to adjust the acidity is smaller. The possibility to
combine several different biomasses and biomasses from different origins with each
other is also advantageous. .
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formed therein, which are usable in lipid production,

can naturally be mcrobiologically used, either as
weualy/oesi3partly, to produce al so ot her conpoun#eT/FE0edi050663

as al cohols. A speci al advantgage of the invention is

that, in addition to the utilization of the side or
Thewixplditabilityaff théenatkod becamnés partictlaelynampleasizad sathat the sugars

. jokg i L it.abl e f
forp ORI oAt P mopbigtid K ProicliB, Gl Gruldg be
micrathologibally ased.orither adsaengr panlydto prasiuce adset ¢thar compounds,
ebhéel ates to a nethod for formng lipid or a
su{lli%%cgl lfr)rP(?(ture froma mxture that, according to the
nmet hod, was generated by recycling once again the
A §peeifl advhihtabe bﬁﬁhﬁgmﬁﬁbﬁé@h that, in ﬁdﬂiltﬁmlrf@the @tiai_z'(ajﬁaxh of the side
tr eatnent n_t treat ts wt al,i, _or _ac .
or gy oS e mekeieBlinE fhetpindofaniGars it B wood, it is
alsotsulitable fon the talizpsionoet] ethembiootatertals thiit mglease carbohydrates for
. scription can be processed into hexose and
pr(gde'%?]%felpfg%gars or into oligoners fornmed by these and
formed fromthese into Iipid by neans of

ThelifT @t RndRiRthe PelafRk Eo nefMhbE doif fRfeng lipid bsa tiRidhfigehire from a
e re

for exanple, fraom cycling of n paper., beet .
misfirg oD LB A e i A GSEICTALE] BY TEnGF e T gpn the
fibag\dwsich aves gefnegated irs thesthehmesneshianicah teatnhent, 71 thiel tegatments
WiﬂF%{lﬁL‘HS’g a&%{ﬁt of field-cultivated plants, sawdust,

refinéd mechani cal pulp, straw and peat, particularly

slightly deconposed peat. Qther organic nmaterial s that

Othér (f;rxg?nfé%ﬁz_ atats BReArdditliedieth alilial bn aNSgBRERY wifich

su ed bi onmassg, bjomass fromthe catchnent areas of
acCRIg Qoo RrFIeat d&ineNe CInAIFecTRES TOQE0se and pentdse
sugdxt ioy arfite cligouttye feined ‘lby tiesamd forhedlrose dege intorlipid by means
. C . . .
orHISL LA AVNSRA R Tl B R B e
recyichiogio newspagesat, boetaiup thedds btaitied fvemi syiger bagiscandetechaffs
an@FtrhB8 oﬁ'?ﬁ‘eﬂﬁg, stRhlai@fat: I AREDSAYRE ALPHUEQ PaRt dTEkll tultivated
t hese er|fal S, are regeﬂer?d useful . for the .
plapty, SavensarriaRg mchaterl R sigeard peatppticularkyglightly
detompdsedspat. a3 thiep begarit patérds thu sb €aeheve leaadlydbden utilized at all

A T e
millis cansbibs bdginass that ghes torastivated:sludge plessiroml mpoicipal sewage,
or to'ﬂﬁ:rg)g 2 @hﬁrﬁc\;ﬁI {vabte! thatl $1ks tb Hﬁmpin% areas or incineration. These

|- =

S ot Sy Gt S Eobe v o i

méttﬁoél b@tlllam_ lﬁlﬁ@ﬁﬁbbhyﬂnt%ml n@e[]c iﬁé(%) in e g&e?ﬁalg affreﬁfdered useful
eir. oligoners suitaple for roduct i on .

fol {hE shicRoPpiFiRs B BN slriiekel PRI el Far syarprte.

murticipal prstewatedoudd batregteddty mhans ot presenbynethod, whereby

hGSTR RO bHOAE U enl Carkih 2 OFRAER B bR Ay IR Pthe

tregtmee needs

An essential point of the present invention is that the carbohydrate-containing
biomaterial, regardless of which organic material it originates from, is treated so
that monomeric hexose and/or pentose sugars or their oligomers suitable for the
production of single-cell lipid are obtained from the carbohydrates. It is preferred to
carry out the treatment by a combination of two or more treatments.
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for |arge-scal e production of biofuel, source

materi als can be sinultaneously produced from several
waizbdomee138 bi omasses, which source materi al s aPeTHRANE/E0663

in the production of the cel |%ass of |ipid-producing

m cro-organi snms and in the production of lipid. The
Usingndonertisodsavcoadihg t6 die invention) shited 96 des (ﬂl@fﬁbrﬁfons of the needs

o AP RS R SRS P oty
pr@dlmcdisom/sevm diféerabt kioathssex, &Qﬁch}ﬁourbe nptasaptre usable in the

h
ProQ A e Seirhss o b kORI e BRAGRE o ihh "
Pr?ﬁi@t@né?fdlﬁlﬂe %ﬁ@l@ﬁgw@m seabihdet tb@l lipid peetbretiooroft he
midehotgiimiens cah b@%rédﬁdécpﬁfésﬁé‘ct{v%ddfctﬁg €O foRdat A1ty and

exi sti .ate o ent i on
strietefs bt idingss 4 peureiedle Shainassailn prasenhinyaation s also
thathby ﬂlecmnﬂladex:cbi'thng om ey miventiod, mabléﬁshgaﬂsaiaﬁ Hef‘;ﬁbduced w1th

R L e

can he 1¢dHcgdt i on al so enabl es the utilization of the
nonosacchari de units of the starch and the non-starch
din these biomaterials into

C ol € i des cont a|
oRre %E& dsting Sttt ihe atier B therinyeniipmedeseribed herein
prdviigestis brebkehrongie tﬁchﬁi’quei whicH tébiies )tfhé &’ﬁ{\%ﬁ’fﬁﬁh Wibforifterials

that B?ﬁtaﬁﬁ Pgﬁn V\eﬁlﬁlcﬁs%pl d }ewgﬁﬂpéﬂ?q St ! 5@8@3%13%% %Hcgpentose sugars.
Byithe sameesmbndimeatss thtenakoiion sisdentblesthe wfiliztioar f the
mo@@@fdcfhﬁﬁﬂe Qﬁrhtﬁ BF QS dhdQhe %%ETQH&JCB %?ysagaﬁjr{ggets WBftained in

th or | ng £§ vention can

R Biimaiealsrinto Wehlp Sugars fasdbe areisbon s pinglocelllipids. The

invention o pﬁtﬂlc?hnhiﬁmptlﬁm&?@le £ gy [t%&h%e‘ﬁppﬁ'eﬂgineaﬁ:ﬁl'dhsmal
er.ef.r use

e B s LTSI e S i

de\{alqmcti@de flowshawhich arsvgengrated byithe emdustry or sodenanities. dT he

mefHUdea&loﬁﬁﬁglfo e Hﬁ@ﬂﬁoﬁ’ﬁaﬁ P@ QQCPWQ?QL iR ﬂa?«%ﬁﬁgﬁgng cellulose

tail SCri tIO Brie escCri I1on o
andherpicellase 4n 2 Longled mhannen; So BakprecRopof Sngleresdl ligids are
fortied thereliosh, agkioh dbn Getiet g safty Riiérodankirks uﬁm%fi%&ucuon of

hexose and pentose sugars as such or 'in
sm%l% e‘fﬁg&)ﬁ ns for the production of cellular mass and

lipid. Fig. 3 shows the growmh of yeasts and the

o B AN Ay L o

drayjipg ?‘ia&ﬁ @PFQYH?QPH whi ch mi xture was gener at ed
from chaff by an aI kal i ne treatnment and by the 10%

L. Ol the filtrate obtained therefrom
B"‘Efﬂesc g‘ﬂ%éﬂ BWEs of yeasts in a culture nedi um
to which conner0|ally

Fig. 1 shows the main steps of performance of the method according to the
invention.

Fig. 2 shows the use of hexose and pentose sugars as such or in combinations for
the production of cellular mass and lipid.

Fig. 3 shows the growth of yeasts and the production of lipid in a culture medium,
to which a mixture has been added as a source of carbon and for the production of



10

15

20

25

avai | abl e pentose sugar was added as a source of
carbon. Detail ed description of the nethod
wOCamesngslr at es” refer to organi ¢ nol ecul es t hRCT/F12008/050663
i ncl ude an al dehyde, acid orlOketo group and, in
addi ti on, several hydroxyl groups. The sphere of
lipi&; a\kfﬁiﬂﬁ’ﬂﬁﬁhﬁﬁwhb éndrivel foma ohafiploy il alkahiat teaement and by the

10(% 8%@)&%@%%% Qgglerfﬁ{rngaémﬁg'?agé‘gr%ﬂoggar cel | ul ose,

hem cel | ul ose, starch and nonstarch carbohydrate.

T R
avablableqpdntosdssughr ylasedded as SEQWTS' Ofl C@ﬂ%Pnr ong- chai n

pol ysaccharide that mainly consists of a-1-4 and a-1-6

gl ucose units. "Usabl gar" herein refers to sugars,
Deﬁs’l%ledgi%ﬁr%lwﬁlﬁed}‘ nisms are able to nmultiply,
and fromwhich the |ipid- and al cohol - produci ng

“Cagbgﬁ}g%qag amréﬁ]t(? rgfgagﬁcp 1?1%'16? «% X 39 ﬂ'l‘é‘fﬁ(ﬂigaﬂ hlﬁbﬂ}/@é acid or keto
groaprapdyiisddition; ssyerag hyfrased greupsdithe épgme Heeglachysgetes thus

1ncﬂla% %8&33%3@ 8 at %i@ﬁbs@ﬁbgé £3&mIMBABSR chalids 0se,

I nose. "Mno chari de

ohgm,a@clmrl(teapg 9 erhariges, spgaq,@gflﬁposmegﬁmp%ﬁ@g,‘ q%tn?l and non-
staleQNBoydhte3 - 9 carbon atoms and which has

stereochem cal differences in one or nore carbon

atons. These include hexoses, such as gl ucose,
“Celhiloss e, 1ongmmasepolfysa.uchasd¢, whosshptimaey gireciptsoppnsists of a

; ose, ribose and

polfh R TopBRs oY AL AR poRS BEBRCRE ST,

"d |gosacchar|de refers to a carbohydrate, which has
“S ik %rlﬂﬁg-cfhﬁﬁi'@)dl%hc@haﬁ@é ﬁlammtﬁﬁgcmistsieﬁaﬂw and a-1-6

O gl ycosidic bonds. "Pentose sugar” refers to a
guﬁﬁﬁbgﬁ%%harlde containing five carbon atons."Hexose

sugar" refers to a nonosaccharlde contai ni ng six

“Ugait}lggﬁ %‘;%em r@leg Q/t%a?s us rg%vﬁéh"th@%i‘%%b FhikAR are able to

car roge r bonsul phur bonds
mulbiiplyk And fltmrd athighhthe) 1m1du'ém élc@hobpf IRGAGTOOLEANISTRG are
;?Jb‘fé‘bf dcﬁ{cﬁggoﬁ Hioral&dhoMet her the water participates
ca thepl; eact | on191 In an enzymatic hydrolysis, the
correspondlng reactions are catalyzed by enzynes.
“Hblsfﬂééllulmé’ ﬂeﬁers toa geougppf eompourdseinsistingfrseverad different

hefd R e R

arahenake. of protel ns breaks. "Treatment with water- acid
or alkali"™ in this connection neans that an organi c

‘Mmgog;\té?}g\g%gg Ts? 5 pggpas zgp%qlmto(gf b cr)}%g a esd{?é 'ﬁlz?ﬁ 1en ttypically

consists of 3 — 9 carbon atoms and which has stereochemical differences in one or

more carbon atoms. These include hexoses, such as glucose, galactose, mannose,
fructose, which have 6 carbon atoms, and pentoses, such as xylose, ribose and
arabinose, which have 5 carbon atoms.

“Oligosaccharide” refers to a carbohydrate, which has been formed from two or
more monosaccharides by O-glycosidic bonds.

“Pentose sugar” refers to a monosaccharide containing five carbon atoms.
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mechani cal ly or thernmomechanically, or conbinations of

these treatnents are carried out in the presence of
woa®ros3iasei d or alkali. Acid refers to a chen eal/Fi2008/050663

substance, nolecule or ion, \kich is capable of

donating a hydrogen ion (a proton), and alkali refers

“Heéxoe SHPAYBESs 16T nesids S Paritl @onrx%ﬁg siSc4BBA {o?nsof

accepting the hydrogen 1on (the proto according t
the Brnsted-Lowy acid alkali theory. Acrd al so refers

“H}th]}ms%’crefak k@ darbew cartast, @arb&hl@iyge‘h @ﬁfb@ﬁlrﬁtrgéen or carbon-

suff 38 BnRg o g ShacH Ik HiugnBB e e Wit cipid B el o
irrespagtinataf wghesherathe weter parficipatediingh¢ ceaction dief dmértzyansic
hyHP(ﬁyF’l‘ét fhe! %&fré%f)oﬁﬁiﬁg%’m f'ﬁg Gfe cﬂﬁlﬁ%ﬂ %ﬁ/ e%yﬁleg al';l&&ro'lfms is, for

not us SO
exawéfr,uapﬁe%ﬁon,t\ﬁléeméhﬁ@ glérep%rdlcab@d betveen’ the movosagichgrides of

thé earbbRydefkéddr thepeptidé Bond BESYecdndhdahflng 'agld@o‘f ?h‘d)tems breaks.
cat al ysts In the present description, acid

refers to any acid phase, wherein it can functlon as
“Taedtmens wath waternaditier batlabi” df t]@&&onﬁexttlcﬂl mehhiethadin organic

A Sl Tyl SRR 0 . e
meghapisadyiar %niimrmﬂ@hanm ls omolabrmtlrons ofidtesa sreatmertte are
cafrd ot inGRS présehtloMhied! acd of hikaiid Acﬁ@fef@féacp}%l ﬁal

n geo(gl lilgl ut.i on. }(l)r?anl source nmat ef | in the
s TIIBCHIF G5 P orivhich & canablet dgneHIE 2 NYRTOEER [ proton),
and sllpd oetfiers do laysubstanve, ngolec@ierioh, whithds gapitde 60 h'éd’e@tmg the
hyEPc%%%gl' i8h. (H{é prjp?oﬂé; I%)g%lpg% ?k%@t | 053%41 f_,g\a}vlgg Epfgla aﬂ(gh theory. Acid
alsogetars érP theesaeealladd_ewisaeishwhichis eapiable mﬂrmcepmmg)am skstron

aﬁohﬂ@ﬂfeclhé\ﬁdsdeﬁkah P&Eﬁéﬁ%%@@égﬂ@ed e AKhR, gh is capable of

do rboh grﬁgtgglgogeéﬁgg}gqmégeﬁgs rom nonosacchar

AHons; theractiyity of the substances as
acis oo aHcadisas ndelinRPridyte agobeus sesticrse In Hy pre¥aitilesori tlon the

[l S el reh. P chari.

R e C, RS 4 Cgér%%n& &g e Rpfions Eisé ZEHRE O feifiape alicali
CafahsditSa dahe pepsemt @rprlpﬁomtacwi also Irgfeac tehayi atsd phasey méreeein it
caﬁ ﬂﬁidtﬂ)nads%l@ SulR Ws i@ Brorhts SRUSQRI MRLES blaﬁ%rﬁﬁnfor example,

sacgchari de or, as a m xt
as P{l %%Er ?%?SPOH%&Eg)ﬁ hrefersdoany atabirphaser wherein it
caip ﬁincssmczmarn aleiliy Sifchlras 11& mﬁo@ﬁf cbrogl %4d g@’ﬂrddfma¥\l6f3§1ehqu1d]2 for
c acks e a- onds typi cal
ex%ﬁérﬁé #h aﬁlt‘%@% %#‘Zt %arce. Non-starch pol ysacchari des
are, f or exanpl e, glucane, alginate, inulin.and arabic

“Oggfic I@&c@%at%hﬁf’ ) éﬁ?hﬁ%ﬂgﬁﬁn ?éfé rL#y%ﬂﬁamc matter

hem cel gse an nons arc
ehby adeviag @rg&mrme%%pr&amq puUTee Mmpdeal inthe present

demi#msﬁrls atsdadalled®iomaferial.gae. "Cultivated plant”
ers to a plant, which is planted or seeded for

beneficial purposes in the soil that is prepared for
In particular, the organic source material refers to an organic material that

comprises polysaccharide. “Polysaccharide” refers to a carbohydrate polymer
formed from monosaccharides, which can also contain compounds other than
monosaccharide. Polysaccharides are, for example, cellulose, hemicellulose and
starch. Polysaccharides also include, among others, alginate, glucane, inulin and
arabic gum. Out of other polysaccharides, mannane should also be mentioned. The
source material can comprise polysaccharides as such or as a mixture, or it may
comprise their degradation products.
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The term"lipid" refers to a fatty substance, whose

nol ecul e generally contains, as a part, an aliphatic
waydneeaskon chai n, which dissolves in organi c PEOIF2008/E0663
~but is poorly soluble in wafldr. In the present

invention, the lipids that are forned in the

“NdB-§hh %cﬁg{icéﬁﬁnéé’eréf&‘s%)é dakbohyddthte, @hose molecular structure

nono- a

|
nlnlpas! e auoisAbeb sl ﬁﬁﬁleyfqrsécfﬂrg?t“@%ta&gh
aBEiRirRies R9e. VoF %ﬁ&h@le slicage) alpirsse, ighlye ahd prabsc gnoh. The

AR A DRSSy on

starohpofysatelraeidet abs,dd esahple; theesieblbydrats pajmers that occur in

al According to the EU directive 2003/ 30/ EY, "biodiesel™
89%fers to a net hyl - ester produced from vegetabl e or

animal oil, of diesel quality to be used as biof uel.

“Cura P& B'lﬁlt’d k@fé?d td £pRAS Which ihpHnegPer sdedad ¢or bérpifidiaf
ani m e or microbial origin, whereby the

PUrRPSES o it SQIFH}%I%BWPBW %% e froma bacterium a

yeast, a noul d, an al ga or another m croorganl sm The

£ I
Thqs %&r@ﬁﬁ}pﬁ gegﬁf’j’s tg a]'itlgfeﬁuggfgﬂe e\?nfﬁgs%rrﬂb@ %éxfé?ally contgms as a
parpraefatiphbtiy hydeatapapchainewhishydissohYes ¥ QGBI FABYeds DUt is
po&ﬂ‘ﬁ) &ﬂuﬂ@qn%ﬁgr generated by mechani cal or

er no- mechani cal met hods or ot her physical methods,
or chemcally, enzymatically or m crobiologically or
In tRY¥ pe&keht idehdos, ok lipids ﬂlaﬂ&td’lﬁmimed\Mtth@ nticrepdigapismep are

e

phcrsphahpmls,dfree: gasty acaépmrplse pylypmgas, g@o amg sfco 1 ds and

dlphB &Lg&:gﬁﬂ%ﬁ P&Abe R3RRd iRchedeng the nonstar ch
DOTRSAc

es contained in the sane, can al so be the
source material of the method according to the

Thé p¥RBhd iRentton ton BE upbdit thetthatufacttraih bitshiessi ar tinewable
| ysacchari des, such as b-glucan, are also suitable
d1eg§ source material. The nmethodis also suited for the
use of carbohydrates, such as alginate, which

Acg&ld%é@f ﬁetﬁ]@ 'Hu%rcrzgglsa ?t()lgg)r?b/E’Y a&bgg@uel”aféfé:@% ﬁ@nethyl -ester
profised fiose vegssobleqipnimaboil el 8%61\%{}%6’@%%’? ipfuel.

protein and lipid, which can also act as source

mat eri or. the h of [
RefpeRgs i Srer i o oers 1oL i2Rag vegpiable or
misobiad ©rig, ewhedebyfthd: hecrobial drplé@@lm ogiiginate fronma bacterium, a

i hvent i‘?e[ﬁ? recycled fibre
yﬁ%ﬁg’taa{n gofpfa&aﬁn‘ig%é)as%ﬁg%gﬁgggs ng, sugar beet pulp and

the chaffs of grains, such as oat, sawdust, refined

Th@%ﬁ&@'xﬁédenaybpmeﬁﬁ@moa%cm o Behiavestiot can be cellulose,
materla geul int tho

ortagh. kNG, vk P Bo-siiaeortd ipe pinders.
wlﬁtmﬁhﬁbé@i serirated $y, meolmmisal or t]mrtnmrrgaehamcal methods or other
physical methods, or chemically, enzymatically or microbiologically or by
combinations of these methods. Without modifying the method, plant materials that
contain starch, such as potato, its parts, the seeds of cultivable crops, maize and rise,
respectively, sugar beet as well as, in addition, sugar beat pulp including the non-
starch polysaccharides contained in the same, can also be the source material of the
method according to the invention. Parts of plants that contain non-starch

polysaccharides, such as B-glucan, are also suitable as source material. The method
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bi omass, including al gae and m cro-al gae, biomass from

the catchnent areas of cellulose mlls, and the
woizavas3si3g hat goes to activated sludge plants PCOWI2008/050663

muni ci pal sewage, or other nisni ci pal waste that

contains a b| ol og| cal conmponent and that is presently

t 0
is df&?ﬂu{gﬁ fwﬁ resu ts |Sn t%§ %:doagparge ns%i/g(ﬁ%ég*gﬁ 1nate from
Singleecal b EBHISE At SGS THAIEHAL. (U8 COmPOsHInERiD auseuw@énatenals

desthibefRbhAsIcAL£186 Ghdladé Qaﬁyl BRUHRLIFD ﬁeﬁ’{h @@hpﬁi whieh can

i nvention co
alsg AP factes TRHEIORS, e eFOn ?ﬁ@lﬁtwﬁﬂ@m%gncroorgamsms and
forghetipil pdecton.t he conbi nati on of precipitates, which

Is obtained fromthe organic material according to the

met hod, the organic material as such or a comnbi nation

Thesousg ngitetisleafethe iethodh a@@x@dmgdmth@ infientionsan\heer e, tfoe

exdrh %drdésr@l@ﬂ(ﬂﬁre %bEeﬁﬁé‘dS fﬂéhﬁﬁ@w bﬂ ﬁﬁétéu‘gﬁr beet ul}g and the
Ploowrent of the nmeth {3 n-the
RI0R) $REDAS Qpt i’l‘ﬁﬁ%]i RYiBnpGad an straw.

Otlmr@b&fdeaﬁaueﬂatshgefulhhrtm meﬂﬁod in@:ocm it @id BIventibn are, for

exanaty B ERpielmdsf, Sl RaRish Aoty SraRIS Pabbgigest
biopass, 1pckudugalgae apd owicrralgae, lvmoma@mfl@antlmaéiﬁunent areas of
celRNOLUGING ahdhd bi@éﬂrss That er ke acf:ﬁ‘}e{tédiﬂﬁaﬁé’ Plants from municipal

precipitates are selected froma %I‘OU

seWagte PLPEGT BYnicipal Wasfethd qonéHas 8 icelpglﬁabwpa%n@nt@nfiﬁhat is
preserftlipgiednadntinatation, S@ﬂnp@ﬁtﬁig of Breonfeothes blﬂ:thod Wthh results

in G2 PRl el or did darfibh Fonfllibdiin e Rk ds caifidn

diogrdeci pi tate and the fibrefree filtrate. Optionally,
the precipitate is once or nore tines agaln subj ected
to treatnent(s) of any of the_ itens

The method agrerding tp pdupksirresk embediment af &s‘-‘ @W@ﬁ@rawwprlses at
Ieaﬁttgiﬁé £ dileers@ctha Tfilﬁ‘a’te (ﬁ{ tﬁé I&f@fril Bi’nt diRmhstile@kesy ﬂie{]ﬁ*eﬁ@atate or
an e.pre e filtrate are separate

SR b ReirthPes St draingd oo s SRR Spilerial

accmadmg ao threamietiesd, ahfeox@mcr mdtertahes hiahnert wcombiriation of any of
d
thegxf %‘F@ﬁjv fgﬁg\@% ﬁﬁxtg?é vgh tﬁ’% hg‘id pr 8[3%%5(2{ {galgey PP&%E Tﬁé
alteaaafaveo@mhpqham@nt @an beclegted prdhe bags ofmdist kind of a
moﬁ@ﬁa[dcﬁéh@@&ortﬁpﬁﬁh@h i$ p{@érr?&' h?th%fﬂl&afﬁ &'m%g)b%r?im&t@dhs of
eat e i al ever i fferent

file 8o o e TR DG Tt biet i o eSS e
corabihatipns of filedtesor plecipimtesaiob ghywingtthe nuarqdngamdpimhdt 0
pro%iﬁﬁng%‘l@ 'ilp cir Iﬁ?m%o{:ﬂg se(frgﬁk:%ig t?@g a?er %Jéété& %Iﬁ Q gtr&?p that

is generated by treatlng the blomatenal preferably with a substance that is selected

from the group comprising:
1) water,
ii) acid, and
iii)  alkali, and
by thereafter separating the fibre-containing precipitate and the fibre-
free filtrate.

Optionally, the precipitate is once or more times again subjected to treatment(s) of
any of the items (i), (ii) or (iii), and the precipitate obtained is preferably subjected
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with water in the first step or, if the treatnent
result is to be enhanced, with a m xture of water and

weaeh@/6Jize bi onaterials of Goup Il are treat eBCTHIADR050663
first step, preferably withlécid. The biomaterials of
Goup Il are treated in the first step, preferably

WA hern{b! il @6inBiredtad ARl pidetpifatd hndtte filtrate are
to nﬁgbgmgéfé%] ﬂrhg%gﬁ%é , t hg%?]%nl t rggt e canpbeq} etreated
sepampte. aci d. Group | Biomaterial originating from

mechani cal , thernonechani cal, enzymatic or

m crobi ol ogi.cal treatnment of 0d [ j [
DepgndingavitatsbimiSTIdF o B O oa e aLs e ffed
the bionmaesisl i drehiddr with veater, moidoor alialif preferablyacid ppalkali;

typigfrﬂi)i(n%f{fa%gﬂ%% #’Q@@u&ﬁoﬂd&k% RIRBE alkl] WHeatRRded, the

p or, a source teria

.
treatmentedani algp be antriedarutrsshiersi Hres. hBe jame OfpmpigEal egnalso be
treagéﬁi | el W deRerh] MREBRAL SAlutibHs, Bndwoaifnds thatvenhance

the sepresiven desl by sty saoncaf Sty Hon G B g TR Rger

starch. The treatnments can be enhanced by adding, for

| ’ .
oL P P16 ST o o
withredeertisi the fissttséen oEnf theetreatmenteastilf 160 he eplppicsd, with a

. rrgfng an al so be added between the vari ous
mi gcessgggkglgg??ﬁ'the following step, the

| i pi d-producing mcro-organismis contacted with any,
ThEbickefihls of T:08p AT af¥y @eatpd trnthesfint stepepreferably withiasid

In a culture nedium and the m croorganismcells are

al lowed to produce lipid, and the lipids are ) .
The Bioanaesals oftG@roupiearedraatedhinge firatcsten.rieterapy ay it glkali.

framthe.a < 4 ' L Avetde didiRiats capbe re-
whep U e AL Sl F6e AL gV EIRER etk

] ) using a nethod, wherein the
tredtedmatioagidi ni ng precipitate i s nmechanically ground and

the fibre-containing precipitate and the fibre-free
filtrate are separated. In addition, the
19yihk e- cont ai ni ng preci pitate obtai ned fromthe
Bidtastesial eepingting diom noenhabizal,rthetmeemashanieal senzamatiecid,
.and. the. f - Wy | & iéioft thesd irbatederes or
gL %‘?185184;%&5%&?&’3% é){a goch?'r %ﬁltdgrrﬁ ltﬁﬁlg‘uaci d treatment, ;
frottheulpivetsidiplaetse can al so again be recycled back to the
mechani cal grinding or, as stated above, the
precipitate can be used in |ipid production using
Graye fbbes.

Recycled fibre, beet pulp, chaffs, straw, bran, grain granule, whole cultivated plant,

cultivated plant, TMP pulp, MDF pulp or a source material containing starch or
non-starch polysaccharides

Group III ’
Sawdust, refined mechanical pulp, chaffs, straw and woody plant parts, TMP pulp,
MDF pulp, beet pulp, cultivated plant, which may contain varying amounts of
starch.

The treatments can be enhanced by adding, for example, one or more enzymes into
the treatment solution, preferably into a treatment solution that is made using water.
Enzyme treatments or microbial fermentations can also be added between the
various process steps.
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In addition, the biomaterial can be acidified and

ground nechanically or thernonechanically, and the
woi2bmesiIdat ai ni ng precipitate and the fibre-freeT/F12008/050663

filtrate can be separated. TbBe filtrate or precipitate

or their conbination, obtained fromany of the above

i ERSHAREE 8RR pERRsRE, AL B hen Whlaian it any o
the fi}{satea lor preaipisates onthelraampinaons gt §l%ﬂﬁetm%dlﬂms epd the
nﬁdréoxggaﬁisw%’e@gfafé@.ﬂmwed tgprbdi‘tﬁﬁae%piﬁyﬂlﬁ_i fheUsAbs Gref REoVIRd.

production of biomass and lipids typically conprise at

| east 0.5% by wei ght, preferably at |east 3% by
The/\ﬁbﬁéﬂporg_aﬁﬁ@g pg@i;ﬁta@éa bitained ﬁéﬁiﬁhe\abbg@ﬂes&ﬁfedd)ialmtaial
: i.ndi ng ;and_r.e- r . t he 0 r , )
trealisff &30 RS BustPEia R ARk Mok iR W Al Bbfe-
contdinmgnargcipitate mrmeshanshally gyaned end theefibreceaiaining pregipitate

. _@i:g I dlowever, the anount of sugars
andl'ﬁr}E?hlgg [ tfr}glt%gylérg S%P?chtaer ably less than 30% by wei ght,

nore preferably |l ess than 20% by wei ght. The
In d8deti &R tHS RibsEBoAtARTin@ beeciHiRad bbtahe Pfrofithiengedhapichl gainding
q?e &rot sg}that theé fi ﬁ_]t&ﬁlgroguc .bi onmass. nge atupde&lefibre-
can e feated with dwonadis e s s ps peRioRls
fredDfifteatelicany bersepdratedr Adien thf acitldreatmentt o priecipidte ¢an also again

i1 1i.S:.Sebi ect ..
ve ELL A0 S5 R0kl S 8k (ORI pitate can
be predtindipidpriodustionasings®igpbest h in various ratios can

be obtained, as shown in Fig. 2. From sone

bj onmaterials, mainly hexase. su s _can be. obt aj.ned
In agieBnemdhe Pinhahal et angiisdhebeouid sechagieally g thermo-
meshdriiedilyg aadltee fibomcaitainiieg precipititg and sro Gpabéefiltfate can be

se Bfa(nfgdm ng lipid, the filtrate or precipitate or their
PGB nati on that mai nly contai ns hexose sugars can be
used for the production of cellular mass and, after

Thd Hiftkate o ?rédiﬂgﬁtit@b? i BbBbindkibal 6btainelTRoh B§dFithe hbeve

t hat _ mai nl ontain nt ose sugars .can ed for, .
desgyiged, gakRetS R, e@ﬁ%?(ﬁtq e GultpEs mediiin 8? ﬁ}%@@%@foducmg
mickbbgranddnhscel y, |ipids can be produced in the cellular

mass from hexoses. The cellular mass and the |ipids

can be produced from hexoses. Correspondi n%lt y, by a
Typigalinithe tetel amphohofofugarseinthe fdatgai &.A160%: by weight. Of these,

sugafPaibte Rir (RE PROHICHEN loF Bidinadshehd Tipitls &fpiclly comprise at least

LR A e RSt i Bk BB S,

weiphk.| Edredx angsls, t@nﬁnir_uﬁhg and rbaixtratting flid bivatacertul, more sugars can
r.eci pj tate.or . [ .

v R L AR D TR e

incieased the mwkladivantagess leyglt Bowavien,dhg amoupt dbsugais bethe

fﬂtfhf??sﬁ@gfeﬂaﬁ@gegﬁaﬁ %bl%%g'wé@ﬁé nidrO PrdTerindy BSs dein 20% by

t )
ce na the l1pids can be produced from
wejghiht oses. Both cellular mass and |ipids can al so be
produced froma m xture of pentoses and

The microorganisms that are capable of producing lipid can be grown so that they
first produce biomass and then lipid, or simultaneously both biomass and lipid.

Depending on the origin of the biomaterial and the method of treatment it is
subjected to (treatments with water, acid, alkali), hexose monosaccharides, pentose
monosaccharides or both in various ratios can be obtained, as shown in Fig. 2. From
some biomaterials, mainly hexose sugars can be obtained, whereas from others,
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hexoses. Treatnent of biomaterial In the foll ow ng,
the treatnent of biomaterial according to the
wonrefmesdsl enbodi nents of the invention is desecrtiesos/050663
Typically, the treatment isl&€arried out as a
conbi nation of two or nore treatnents: The source

mahggtp%hggs'& s"ug gffﬁﬁ a%h}taﬁétsé&%hsﬁ r?gtrﬁltl@g?@{dig@g@ﬁmeapzﬁble of

vant ageous
prodexingipidothd §itraie Q8 BIeSIPIES OF oF theinsaiubatih i ity gptains
hexo%e'sggﬂfs' SarAsd dsed%r e p’kfoﬂﬁﬁﬂl@n af celuummsaand:,. afterr ¢hat, the

filtrase of @?éfggﬁgttgl c% tgelé ﬁpg&)lw Jﬂg ﬁl{lsr ?&{tb@suﬁars can
be uk@&Dfis the gpedbduction ofshpndem@rthb Ic;zllulat massuhBernajiyelyalipids can be
prodﬁ_\ggﬂ 1%?1 ﬁ‘:%lgqﬁé ‘f’l%'é frﬂF‘Lﬂeﬁ)sés Gyics @ellugﬂlﬁﬁsst ARPHBRIYi@s can be

: 00r gani s
produced frmdesnsese ﬂlmaagomdmﬁky@ bb’s}l Sué‘ia {F‘o%‘? ‘glrs@e of
mc{dﬁ?gﬁugﬁeﬁﬁpﬁrﬂa@abféﬁ (Rb&scing ¢iped Gthé yillpgtexpivécipilateidr ltheir

wat er extraction. Accor d|
combiration that magalysonfaips p?ptpf,pes § 8?:'% F% Hs%c;ﬁo%c{he H&luctlon of
cellGBE faRs %ﬁhl M@l D) dh¢>f1ﬁfm abpyecapitate e thrdr eembinagipn that

LG EAA FAFRE AL e 0 S B e
cell@lmeh&tsabAyteﬁiﬂh/aly, hTJh@ eparkes proscadyyoithe £¢ ﬂq gl; Bigss frﬂgl
pen{orsf!eg rogttﬁe céll%fa? %a%g gié? 'tﬁ%ghﬁéﬁ cARtRGFodessd ﬂrb@ﬂb@iﬂ@ee Both

roductlon
cellglangrass ad) lpldfap@n alﬁﬁ@emreéﬁlﬁﬁ%tfé L IPXHYIC B’gﬂ%to%ec? god
hex@ébsacid treatment with a strong acid, which preferabl y
Is a treatment with 40-72% sul phuric acid, suitably
65- 70% sul phuric acid. Normally, the treatnment tine is
Treathehoof biomatérdabbl y 2-4 hours. The met hodcan be
i npl enented with any acid, by means of V\,hl ch a
proton-catal ytic hydraqlysis i.s, pr Sui t &
In the faliouing, thofreaaange LlomHeral MORMIgE  drpteters

,%B@g thh%(ihdent&iﬁ Rhssétbat Mypicily, Hee weptamingss eirried out as

su 1} en, chl r| ne, brom ne and i odi ne. The
acqrabmatloafo ttWé’ P’Eﬂ%‘/‘ glep ‘divided into a filtrate,

which is treated in order to be suitable for the

Thegr OdUCt ) ﬁerglmeJlr@i%%aﬁﬂg%%ﬁ?étb@ lhfla 168 geﬂaﬁﬁ‘e%%—%@?@ EAn

C aci d sol ut

0 :
adv;an@afgepub pynhediment 9lohe aFITAAIONI Hohikc a1 % of ggineral acid,
sucg_/dgrégggﬂlrf@ﬁblg oA bigadicoatid afuch dseipieraidioeaddtic acid, and in

0C. and
s U2 GOl s e
w1dHlﬁf31lt @ pasferabbyf 1w hourtshiypiaadlyel—8 b(]:ltrﬁ,empéfcﬁulfﬁbb{' Eedr ’ urs.
t e, Sul
Oul Db oS gy s ot o
reduesy dHzenicelsboricomhinagons RE these ﬁl@atramfﬁ G AipPrefeiaply be
co#iﬁﬁleﬁhwftﬁ%gafa@&waeﬁsn present in the source nmateri al

e production of single-cell lipid However,
starting fromthe way of extracting the source
AcBBi®A 8 thd MetHorl, fedpreaipitate generated in the extraction can be

mechanically ground preferably at a temperature of 100-210°C, typically 150-
200°C, preferably for 220 minutes, typically for 5-11 minutes. The pressure is
preferably 6-8bar. The generated mass is filtered, the filtrate is treated using the
method described above in order to be suitable for the production of single- -cell

lipid. The precipitate can be conveyed to an acid treatment with a strong acid, which
preferably is a treatment with 40-72% sulphuric acid, suitably 65-70% sulphuric
acid. Normally, the treatment time is 2-8 hours, preferably 24 hours. The method
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al so be inplenented for selected parts only, for

exanpl e when the fibre material of the precipitate is
wabhkew/oesi3ke used for other purposes. The net ho#CT/FI12008/050663

according to the invention i characterized by

preferably conpr|3|ng the steps descri bed above in

canb ST iy B, B S PGB0y
is tdWidahSluuahieta“mds arey forrexampie, tsmopgrmmemi asidte phosphgricacid,
sulpﬂjﬁgg Leé%gdper %@8}( &(‘i’sc‘?ﬁ&hg hind fitkd ?Rﬁ‘m%r Bﬂﬁﬁﬁ@ ad iodine.

I ON roducti si ngl e-cel
lipid. A process step can al so be attached to the

The'TRL{1PEE ﬁﬁ:qgf(%bl'}@lst R diigled &%6rd ﬂi’Iu*aw ,wl’gtbﬁ ﬁ@tr@atélien order to be
nonosacchari de=’conf ai n a ai_n [ o
suita topthedtoANGionmPb BSIca RBEh &%) BRI i D thifveyed
1nto|5d @%te a@ﬁil !lr,oltitloﬁ:aplefaabletahmmﬂwn bh5atiefet sud)phurn: adigi and
n the o 0 | _
grinding ¢fP By GHEIS ﬂe(gltéqﬁ‘%%"' E@} E é)? (ﬁpe | nve%ltacl1 gﬁ&gf&sﬁ& of 6-10
bar,des ¢ 0+ Memin. e m@ﬂmemStdmdemtﬁ afirate and greapitats, phyhich
g@?@f’fﬂ b‘éa@ﬁq H 1t‘ﬁBI%§foE°"’tl?eg #ydedtibA of Rihgle-cell lipid and

Acc ing to a pre erred enbodi nent o
thepmlplfﬁ%ﬁ@mbﬁfem@@ f| bres that conprise ground wood,

TMP pul p, sawdust or nechanical pulp is treated

o SRR M L L 80 ©
carSishylifdte Peesent irPthe svnneesmaeriel fortbe produssionsof spagle-cell lipid.
Ho'?r%ﬁ‘rr gﬂﬁftﬂ{r&ef on dﬁfeﬁ%i%? gxtfréé%ﬁ'igttﬂg séﬁtldétrh%nﬁl/ the method can

utio

recov tﬁ
alsarhe imsplgamanted {aretclrcted PHES Gy for sKamiple Bhep i fibsg mterial of
the ?{e&'ﬁl@;ﬁe G 511@0@6 behgedEaudthet P'lfﬁnpbgem%boﬂethbﬂlaecmm to the
oT O

b S LB e VG ey Ry

theirantiedy daitie npi Ehritedt fnemfdabryéng paicpart(s) o6 thwdﬁthpglzte @n ‘extent
that @e\fi‘aée’s hro‘?n Eﬁe{ BastO é‘;eﬂ%dj ok R ﬁfﬂﬁ?e}‘a&oﬁ orde AItthd use of

ure o

thefrmncgaqchamqlue Ta(}ilfoélﬁ@F@‘E}F‘S‘Pdi’mﬁ%@qﬁ%‘”ﬂ%}?&&ﬁlHﬁ@d‘m%on of
sin ’ee&tﬂlq igial & pr%céﬁl%é;ﬁéﬁﬂalfs@ Qmattheheibﬂolmbﬂﬁeﬂlbh (accordmg to the
alution is, S5 S
desaee%%e‘@h?rﬁa}rﬁ}erféloia?%&ﬁﬁ‘g eontad i falipf! ‘%@L‘ﬁe tgm fhe
souded inataatabard esagl fou the prpdoctin of singld-nell j:uomuss| o ethanol in

f tomcreasethetenperature of the
ad‘ﬁﬁ“g%?‘{puf ate by pre-steaming for one minute and to keep
the condensate in the m xture. The tenperature is

In %E:fﬁﬁéw dLPiptien, RiRé gfée’ﬂl%dé abzaﬁfinng@ ﬂla)pleférmdéembodlments
s | |
it seaeied. SR aer SR e Aloche Pty ey

maﬂ&mﬂ@ othee hanTihe opee prgsehietianitlse de}mmpﬁbnd fromthe
solution by filtering and the solution is

L

According to a preferred embodiment of the invention, wood fibres that comprise
ground wood, TMP pulp, sawdust or mechanical pulp is treated according to the
following constituent steps:

A. 100 g of wood fibre is extracted in a litre of water at 90-100°C for 2-4
hours, preferably 2 hours. The precipitate is separated from the solution by
filtration, and the solution is recovered. The carbohydrate yield in the
solution ranges from 2% to 5% depending on the manufacturing method of
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recovered. D. Strong acid of 40-72% (sul phuric acid)

is added to the precipitate fraction, it is allowed to
wahewroe3fB3er 2-4 hours, preferably 2 hours at r BOmMFI2008/050663

tenperature. Excess acid is l@canted off and the

precipitate is re-ground in a defibrator (e.g. a wng

or ﬁ%%?éﬁibféshzyﬁiedélg Beif af §o7 Ry TP i RFSEhibAGreatment

tenperature o preciprtate by pre-steamng for one
ni nigmperare@yer 4y Qi ‘ng the condensate thereafter.

;ﬁ&erb fREARLtHE Baftohiyat &€ g'igeg&pcha @bré &ac?bﬁﬁ@h?dﬂoj{yzkﬂﬁn a litre

s € essS e el - W rerl ner).

or HerigT P PRerEA o) REL e ety TRk b,

t heterrgregstucd 0£200-a Q08Crfion 2t-é houi) preferethly 8 Licsirs.i Thearemapining
the Egjgﬂaf’é fs‘%%ﬁafaf‘ecfﬁgﬁ{ gl%esﬁllftfoqfntﬁ@&)lﬁﬂbﬂﬁé Ridovdiag.

sol Ut s recovered and the précipitate is used as )
fQueExceph ecisols preferalily slecansad &ioma thecpreeipatate yyhish 1§ roground in
CONghEfbRRIr @l Iaswgﬁt%r oriS@reriRry. B fsiRefepredaoine@atyy the

e o e el Bk o L o kp he
S gC&brﬂfengzﬁﬁﬁw l}:)li&mﬂﬂhﬁé Thenentpeeatars istraised 1566200°C, preferably
t n. _nhe e | . . .
i o B0 45¢ BreRSar el B0 (Big Mol i tith e 5,
pr oshleaed ammtdirwodpmom@omge canesn of Litni S snigptesaThe
D, él%bﬁﬁ%%@fs s‘eB&ra%q %gpghafe%ﬁﬁiéﬂ £1{8BhS and!thé 361ulien is

converted into a so ormfromthe frbre that is
usekpca¥ei®dur ce material . The dissol ved carbohydrat es

@.nlgfrbﬁg a@i'dtt.ffaﬂﬁﬂtZg@ K@ﬂpl@fvﬁ; ?diﬂﬁm%ﬂcd Xy kigspreaipitate fraction, it
ar abi nose units ei ua [ i

S DT TN .
pr eErcessdcehisaltcantet off and the preeipitatenis re-@ogud ime dafibrator
fib - ; :

olr {fcg%hag%/?%ggﬁr %‘18? BefinGINE hsg[S’reférpéth’o MR R R teRfpiiiatsite of the

na are’ ysed, extracte in.one litre o
4- SPEeSINitaLe DY prarsicaming ff @reamigute v shongdsaining the condensate

ﬁt eﬂ‘ié?é#iﬁ'ﬂf’ﬂh@fe_n%btrétﬁ@@_isf @ﬁsea-ys({mgo?c, mefdrablabl 30 A, the
ours. recigi e i s separated.from:the.s .
s
ar eta theoveudftonDipendge gf 3o tl heninuesst Fbamisturete filteled the

of h{k%gﬂ&lﬂé fs%e?ﬁfa%d flotn ﬂfe@%}&%ﬁp aGiedichltfory {sGklovdted ARd the
solttion 1s wthin - I

an i a range o 8% This solution is
pr epeacimitaje isrusged B9l any of the fol | owi ng constit uent
steps: A The vat liquor is re-used as such in
bat ch..i n

extracti the .follqw ng fibr t he y
The sebiipdaaiivel fined Hatd sy pe foriop s iaren B cabe
furdtedr procpseed by deyeloatiyatieh niethodse pH adjesimingsy and osimgr roéasures

- - u r

e fforfbEfhe B B “ﬁo&%g‘n’%ﬁéfaﬁy%g@%?%?‘% ) B8 the.
solutions hnsdbidiaed can be used in the culture medium of the microorganism,
and the microorganism can be allowed to produce lipid. By combining the
constituent steps A — D, 40-65% of the original wood fibre material can be
converted into a soluble form from the fibre that is used as source material. The
dissolved carbohydrates comprise glucose, galactose, mannose, xylose and

arabinose units, their mutual portions being typical for the wood type used.

IL.

According to another preferred embodiment of the invention, 100g of wood fibre,
ground wood, recycled fibre, TMP pulp, sawdust or mechanical pulp are used,
extracted in one litre of 4-8% alkali solution, preferably 1 M of NaOH at a
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C. The vat liquor recycled according to step Ais used
according to step B of enbodinent |I. To increase the

~ wounpgasciari de yield, the precipitate recover edTiFI20081&0663

alkali treatment is preferabll§ treated using any of
the f.oll owi ng nmethods or the conbinations thereof D.

tefﬁberaﬂlﬁl%cdfm(lﬂ()@%ﬂ ot ZﬂﬁhQGirsapfe%ﬁbB% h@uf%n Yhef r§<§1§rﬁ§te is

By e L T N T ey
rectevered| Depmdingnon tet teatinenp o thepfibretcf the doirte nsaetalspthe

ca@&#d?%tgﬁélﬁqn ttljr:ﬁ §0T8§01? fese\? Hg{ %%aen & al@ggg}“& WhitotRs

prefesatdy Atspieddnoeny ebibgifollowdng mmtéu@rtt@tepsxt ure is
Q.ound ¥4 'hq%og 15‘?6%8535 sﬁEﬁfu? E:ﬁ‘@ééén% %?Hfl@&/lnr‘gﬁbf’e batch in the

pressur referab

bei M1 Cﬁbﬁd Fb‘i"fepéfl e ﬁglu&lgflﬁ E#o¥gied- t he sol ut i on
Bs ﬂﬂlﬂvalllﬁeﬂmﬁ}dﬂrbl@@w eviedaciBycosivge af aﬁ}hbﬁﬂﬁ@tép% B —D of

e PRy S fSSBlonfla EAGHE S%gnﬁg‘li% B palrasdhiides

i n thet hewedissohmtld¢hérain. The car bohydr at e- cont ai ni ng
€0! gtyeqp ﬂSf ?&g%ﬁ%@&%%%‘%wgw ?s‘ﬁseﬁta%Poxgién%E%jstep B of

conpr|S|ng uco gal acto nnose
ar aSMhodangn k s, Is processed.into a forn1suitab|e for
lipid productlon by mi croorgani sns, for exanple, by

d ' dj nt, or b .
Tot R PP A BAT BeL bk PoteDikaTocovpied Hatie atkal
tregrhentrie prefeiabhy freated tusing amyoof tharfoHowimg methalsparthe
F-h [ dt d
CO@%%RJW Iqq&gxc e microorganismis allowed to produce

cording to a third preferred enbodi nent
of the invention, wood fibre, ground wood, TWMP pul p,

Wﬂ%%tpreﬁpftb]@ﬂh ﬁ@hteﬂlﬂcﬁerdiﬁg Y& hflof bﬂ%f)@B (9D 8f the previous

neutr |zede raction. prep acc di

oo bR AR, b SRR A G T ik i e, e
t haSOIklasnas seutealiyet, arfd BothO%e @pecapﬁatakmhsi thé§olutiyn are
addf&%v g tre of said acid (e.g. a mneral acid) per

100 material to be hydrol}%zed at a pH of about
E, ﬁﬂ)gegpttétﬁgématrung fion 9Ep1ID OF efhrodimantid us ss-treated with

pr eﬁ&hﬁb?téf&abguﬁﬁ?der EBARIRS whh%t e 'Iﬁlxﬁﬁr@ 3§ ?‘f(ﬁﬂldffbf’@ 18
the_sol u ai.ne

i on tration e solu
4- 1HYRES acl%FPchE é&i"é@“ﬁ%@é&%?%&fw aamsﬁﬁ{ﬁ lyr8bar, the
fi btemsperhturd bemgdﬁ@é’@rﬁhﬁratain is Camigat @@tl, et wiletieals dtralized

' cnd fecolv B BB of it RSERET e hellf og miyeriad that s
or disselvedcan be ingreasedrto2 nioh ahm@mgmdbampubte@f fibiesdn the

Theg&gd6ridls separated fromthe precipitate,
neutralized, filtered,

The carbohydrate-containing solution generated in each constituent step A — E,
comprising glucose, galactose, mannose, xylose and arabinose units, is processed
into a form suitable for lipid production by microorganisms, for example, by means
of decolourization, pH adjustment, or by removing water from the solution, and it is
used as a culture medium for the microorganism, or as a part thereof, and the
microorganism is allowed to produce lipid.

II.
According to a third preferred embodiment of the invention, wood fibre, ground
wood, TMP pulp, sawdust, mechanical pulp, recycled fibres (or a neutralized
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and either used as such or in a concentrated forminto

the cul ture nedium of the m croorganismor a part
woOhem@esi3sand t he m croorgani 26n is allowed to pCOMDES/ 050663

lipid. I'V. According to a fofirth preferred enbodi nent

of the invention, 100y of wood fibres, ground wood,
extf%hqnupmpaseaﬂ/\nhmdmgﬂo htepiB desqribead zthoveh arepused) bydmiyzed with

an aﬁﬁ%‘t ﬂg§ bl ﬁ”g}lgﬁle(ﬁ:% @0%@{8@%’@9&%5‘%}) aﬁé%%gqﬁr{i)f’gald acid
(e.gbomingral @cgi) per ADA grofimaterial to he hydrohyzedwaic pH oo 1,
us nggaa% 29t of POEf (Pabior 224 'Héhh&éS préfegalily Qetﬁﬁnéwn@e pfecipitate

goff an t.he
is 3pparaie

o utioggighRon. T i fostamed 4 B4% of
cattbigdrats cgcalatdd@omr the lamcnmt ef fibrey eff the ablisceraateeidl. the
e G Pt 0o BB RrboiSs e GREE] FincFedl e
makBacdetidepyiefdacabiding tmﬂeps Cher Prozdwth of Hei fiigt emBodiment

- debMBM délﬁfv’en?h): sol-ﬁll?i%ng§ Fﬁﬁkﬁ@ﬂtﬂdﬁi thé plzef% I%E»:&@ Chegtrahzed filtered,

accordi ng to range
angietih @%gse&rww.%.atc&peentgat%m@tpﬁ%wﬁ%rew@wbﬁf the

mibyodrihhisat b0 part ifert 6 bAd e MHGOLRIdnMA i€ allowed s pebdfe lipid.
fuel "or be re- ground in the way described above to

i ncrease the nonosaccharide yield in the solution. The
IVsolution is neutralized, filtered and used as such or

Adgﬁr(ﬁngqg %%hftﬁ%gfgﬁl%g'%n@{@ﬁrﬁeﬁt Hfﬁ'fé A&lg%étgﬁlﬁ %Ug%@ wood fibres,
yrid wopeeT ME pulpe sibdustemechimied oulp oetha mmnﬂ@@greémammg
frdﬁﬁ@ﬁ: fs'f*;ﬂ@%f eﬁ[ﬂ?ﬂdﬁkﬁizl}i}fe{(l%esél uaclmlﬁbo&lﬁy@mt are used, 5-10% of
a@%ﬁ@ SR Pl ke s P St B SR &L & ARSH A2 4 hours,
preforabi?9@(louys. 'Ehd gploess acidds décan$e(hdfferd1d the pa¢dipited i¢ te-ground

m?%ﬁ%patE)P 8 arv)"x?%BdeQ LR i‘bh)( ngﬁ%y{l@:@ﬁ ﬂl%%g]s%lﬁ)ltate is

prﬁﬁ@dquo mlaed;by @rqz-éteg;gég ﬂoarcc;neamuéﬂc cnsh the coadensate igingy allowed
to PlowdbeC T'h%ftéﬂl%él)atuféfl@ ratl@éaoﬁs@lwoecobréfa%w SO, tAE 9ressuxe
bef S eh Bl JR P URah R 2020 Lo L wood
frome tiperaaigercf 2 o Ihinswuded JheAfi8ciPiatepisatmoabd Yrohd @olution by
fllﬁgt?oﬁ) r’ﬁ’?‘esf;érsﬁilﬁf gﬂa% e}fltat%S E’%{ bé W&fad ﬁIe{l g E)% re-%&bnc} in the way

accordin
es¢r qdaarh;yedﬁ increaselthe mongsaecharise waladuarﬂy@l peludon; Th@ pelution

is hélt{'-dlizfeﬁf ﬁﬁeﬁ!&daﬂdl%ea a8 %héh bAtifa toacRAatd BEbrid, AR i Bsed in the
sol ut.i on. rtj.on of mtter that is dissolved from

In@%%ﬂﬂ?%gﬁﬁqghqm g8 Isllr ce material is in the
range of 40-65% The residual precipitate can be used
as fuel or it can be re-ground to increase the
‘'monosaccharide yield. The solution is neutralized and

Adcordiegdd adifth prefetred eabodimentcpfithe dmyensione hiogivfimiood fibres,
gr(l!)%ﬂ M g?&i{)’ggﬁahhlf k%wdﬁ&%l%igmﬁg%dglﬁﬂﬂﬂ) br Afd sRfuatPrebiftate
according to any of embod1ments 1s used, a strong acid of 40-72% (e.g.
sulphuric acid) is added, is allowed to absorb for 2-4 hours, preferably 2 hours at
room temperature. The excess acid is decanted off and the precipitate is re-ground
in a defibrator (e.g. a wing or disc refiner). The temperature of the precipitate can be
increased by pre-steaming for one minute, and the condensate is not allowed to flow
out. The temperature is raised 150-200°C, preferably 170°C, the pressure being 6~
8bar (wing refiner). The grinding time is selected according to the wood from the

range of 2 to 15 minutes. The carbohydrate mixture is filtered and the precipitate is
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roomtenperature for 1-3 hours, preferably 1.5 hours.

After this, the acid is diluted to 5% and boil ed at
waanwie3psessure at 100 OC for 4 hours. Furt hePCT/F12008/050663

processi ng as above. Lipid production using

m croorgani sms The present invention allows, through

combination of .t hef|l e i+ i+QHS
sepagRa Th ARt SOPUpEThy POLRIT HAIE AREE iftdhid af e
recipitute asexhaesouwice asatowrdllis & peRbse- - peatedea
precis 3l is istherienge 26 48-614. p @ual
4 i el e i yfds@ccharide
P B e s A el el o
yielgr Basosalation Exaeniragedand diitered ang reatid acgprng 1o any o
embPUEnEAE€ILMENt, such as washing, neutralization,
bgecol ouri zation or other after-treatnent procedures,

be used as such or alternatively in conbination wth
Alteraativaly, acpeoudpliuricadidng 40672 %his absodedtintorthe precipitate at

i.ngl e-cel ¢l ipi . .
oG 425 PGSR 1900 Al 0 ARGl

| %far hﬁgql'tﬂventl on,
to 5¢hend heided abnotmsal giressuemh 1Q0aHF fox H hevrsa Fpyther processing as
abopé_oducti on. Afiltrate, i.e. an aqueous fraction, or

any conbination of filtrates, is added to a

m croorgani sm cul ture nmedi um whi ch has been or is
Lipidppéddtesh wiing micrioorgaigmsi sm and the i croor gani sm

is allowed to produce lipid. The lipid is recovered in

the formof m croorgani smmass or thelifpidis )
Thegmpsardtieveritioonaliows) thuevgh sambieation eltheifgirates ggnerated in the

i ' bd iR JoReavehegial 11
il AN BIR ARG yaut it smam

i ther.bwy. .
25 the REVARANCHRSALPSEGROPARACERATE STREREAS iy pgd foblipid
andcsﬁ:l 16-celitfiotriaps By Gedanbof enitratdsledidal proceksesdEachisicovered
...cells usi.ng an organi c . S Iy o) s ati
e L et AL Vb Bl by ation o
othéraaftarrisdadment piacetihees psbuisedzasi wighiey aternpgivsly: inveomahination
it RS ' | \fSsin@BCbell lipid. Because of the

Wlﬂk@@%g?%%‘fﬁ‘{‘?%@{? ca F{ (i)%ﬁv\tgioi\ﬁétsBsi o) hnolpogxﬁ th
waysxfgreatmentg ﬁ@lsqli@?g@?e&%r%?’&}lrléaaﬁ&f HagigRad, the
invERFVRIAIfYappliiatite tethhds @rodypaicat i on. The treat nent

of the lipid forned in the mcroorganisminto fatty

acid esters can also take place wthout prior .
A fhioaegéai zmbiqueousiiradtionndrangoeembinatoo of (fHtrates, 18 added to a

nﬂc%#f@%eeéﬂ#?ﬁ' Euftﬁ{e ljxé@ilrug? LR hd el dradl iidaededanth ©f the

nventi on ates {o met hod of f

mqromm ang iﬂml‘- BHOREZAES T m@we&w«fﬂmﬁ‘éﬂﬁ@ﬂﬁd 18

reCS@(fiféa 3h @sk foind Bﬁnﬂéx@ﬁﬁg?a%im nﬁfs(sj oheheoligiaris sepserateddrom said
matejjal,. C | Sl exose an en I

mafg R TG PR A et PeRE o, B Syl Hon ifhre

recowéreddLifids can be bgcdvates-wsing kangandm@qré)yg@gwmg,them
an,a . .

frofyf RS U1 1S LibndpRaBet el T?ﬁ“é%%%?‘?%éf?“?%@“?‘?ﬁ htad

diswipted eelly ueing enrasguie alver Mefbogs ghlgd reqg¥abAPPLRAJE to the

invERBoBAE SEEcHbER, RRlifktRi@an] & fublieatioh B¢ ZUhcol: eeast Lipids:

Ext?zrlgt?or}{, Sd?le{hsty Analysis, and Acceptability, Critical Reviews in Biotechnology,

12(5/6); 463—491 (1992). A preferred method for recovering lipids is phase
separation. The treatment of the lipid formed in the microorganism into fatty acid
esters can also take place without prior homogenization of the microorganism cells
and subsequent fat isolation. '
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cultured and allowed to produce |ipid, the cellular

mass is recovered, and the lipid or the lipid m xture
woo0m@measat ed fromthe cells or the fat-contai RCIEI2008/050663

cells or their constituents22re utilized as such. The

met hod according to the invention provides a

A pfé?&g%cg gﬁgﬁdﬁi}ﬁa@ df thé%)i/ e f incAfioR rélhRgit6 @l meihpiddf forming a

t both.h
lipihene bipid BUKEFS I Fromn 3 acydrate HinhAS cRRrRur iR ﬁlﬁﬁg&ssmg of
the l)gg%hf& SHuREl iabetial] @drﬁpﬁg@gllﬁb’(sse dindipentobe sugsrh minmngmenc or

d t |
oliggaesiedamn SHPAIRE I adur L Hisdod U EREGEREERT Gl Rixture
is adi@si o @f aduepis cpituctunediom, capwbiahya 1pjdep@d@p1r{g J@gﬁggsorgamsm

is Cl&%lﬁ‘gfli ({lﬁéﬂ%&lﬁ{‘l‘l{ ﬁ%@bleﬁﬂéﬁtéﬁ WWfieh &ﬁﬁ@hﬁs‘ @geﬂea' fér hheswth,

M Croorgani sm s the | d
inoautidreol fednesny s A& PN FCHERD Wit PE LRSI

culﬂlFedfaﬂcf'm&védlﬁdt) bfaau@w?@d lthe cellglat mageis weoeered, aid ﬁ?dlpld
rocess, accordin ve
or the fipil WREIFS 15 sepRrae! From %’& Qﬁ 2hhs i Oglﬁa[e‘ﬁﬂ’ﬁg%ﬁy? their
con@tnﬂleh@wemmgedas sutthe cul ture medi um of the

|'i pi d-producing mcroorgani smor use as forage or

nutritive substance. It is al so pOSSi aﬁ? gﬁar?
Thevaettmdsaccording éatls inyeponProdfesct Hﬁl)tl%li“g‘ eibility To
nnc?%lt?)%é&@ﬁ lﬁﬂ& %Eé%u&lcﬁﬂ 168 Fracibflcohfiniseicth hesbss sndopentose

e lipid-fre cro
sugnffsclls @_nﬂtlg@h 1SOYE] el&ﬁlfir}gp p%1|ng JP‘CS%O%?&S"H Thus,
the 'ﬁ@é’chf)d aiiofrisabe naviaretagaof mlilmmgr@amnmrmrgpngfretoalm se ected

gy gegfaéfg’pr gqr%ul gtgg% Sﬁﬁgé f)e?slﬁagﬁhﬁfdgﬁr%du (? %%amty, yield of
b1of1ratssn typasft sultllutmg or cukaring gpndifigns.tThe ‘hﬁh€¥ 6%‘9565\%‘?%%0{ the
m&gzﬁeﬂn&érﬁ Aol desGhP ﬁ?iae cgh b@ﬁﬁ@&‘ %h@l%yl-éfmicﬁbrftf}om hexypdifferent

ose sugars o rom bot h he |nve?hh

waydhes orBROSTELS-aSEUl e AR tss Riqogss according to
the! mpérﬁlcﬁp Wéﬂéh@til ways f e thedip 1mfeemﬁcmprgmm|m@re

Vit zin
hydiahists dieE gty e bilfheafiiih of tlifla: Qﬁ?‘?gﬁ ;
miCoTy mnbhasé ok Farage 9r guhiitive subsidcealt 15alsp gpsgdle to separate
ar;féL?sal n %Eleﬁ %5 gé@cﬁmﬂs@a)‘@tcﬁkﬁﬁﬁigsagdﬂm , rgluagh derols,

synt pento e ar xyI ose into
steralsisters gupwtﬁgscﬁﬁm @8 Sb E@’%ﬁ CT. and
Rat | edge, 1983. A conparl son of the ol eag| nous yeast,
Candi da curvata in
The SCTHIBRRISTAAS B e?ltur&ﬁérﬁé%wﬁ?éﬂéwﬁé -

acddadlating tuﬂnarcg)rgamlslrs prﬁ&mblysfrpnwﬁaﬁs moudgybactsria and algae,

f 4By IPRdin 38 8sts. It is essential
mq%%lpr%ngab‘i’ggrgrﬁtg gasg% aE& %ﬁﬁxldérz gxg tprélfer o th g't@os s. &}118 e
thagn]a@nnq:]@orgamggrt tuti m@é%gﬁpa rom €Xo0se or

peﬁg) g?%ﬁg :og Efﬂdirﬁgl 'b@ﬂ%l E’IQiLeOiﬁ%nt(f:@ggdigféfbtd a?.cgdnl:?asse$all

mr%g@ﬂsm@%g‘f@@ﬁl l&bi‘%ﬁ%ﬂ‘& atiey Iiy ‘?%8@%’&% APPSR lyase

ac@Vitp(BCAX:3.38)ahby dostainlr i chospor on cut aneum and
Trichosporon pullulans (Fall, R, Phelps, P.

Lipid-synthesizing yeast genera that are applicable for the invention comprise the
following genera: Candida, Yarrowia, Lipomyces, Rhodotorula and Cryptococcus,
which include strains that synthesize the pentose sugar xylose into lipid, such as
Candida curvata (D) (Evans, C.T. and Ratledge, 1983. A comparison of the
oleaginous yeast, Candida curvata, grown on different carbon sources in continuous
and batch culture, Lipids 18 623—629), Rhodotorula gracilis (Yoon, S., Rhim, J.,
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and Spindler, D. 1984, Bioconversion of Xylan to

Triglycerides by Ql-Rich Yeasts. Appl. Environ.
wokowesies. 47, 1130-1134) as well as a strai nPCAT2008/050663

synt hesi zes the pentose sug@3 arabi nose into |ipid,

Li pomyces starkeyi (Naganuma, T., Uzuka, Y. and Tanaka

LB YO oo e G n
Lipid qucbytlonyf otorpist gTagilés, doiFermen ; Teglgiod, 0 243—246) and
Rh(ﬂ% gizrggﬁrg Edg?lkdcfdest Wld‘g@b% mgﬂr@& gigﬂ»élgwﬂr/zlﬁz BRI, Lipomyces
starke e L4pom e P e Copiaeish tapaiacoctus
albra@énﬁirzﬁ ) aumﬁanm @fl TRchbspaon pm]luIMaB (Fai,&R |, ®helps, P.

ar. |

CH 15 PR L T e RIS gy
ApplhEt’lwawm Mppobed Al H130-hel 3hasnvelbas @@trpm thet synibegzes the
e s LTSI, LIS OV B i, ¥

w@&ﬂaea@aom egtgale @F ber and Lipid

Cont@itcd)ﬂ ﬂh@tY)d‘dsﬂ Lipseyennmaaeyi, J. Gen. Appl. Microbiol. 31 29—37).

Correspondingly, the fat-accumulating mould genera that are applicable to the
invention comprise, among others:

— Aspergillus

— Chaetomium

— Clodosporidium
— Cunninghamella
— Emericella

— Fusarium

— Mortierella

— Mucor

— Penicillium

— Pythium

— Rhizopus

— Trichoderma

Correspondingly, the fat-accumulating bacterial genera that are applicable to the
invention comprise, among others:

— Acinetobacter
— Actinobacter

— Anabaena

— Arthrobacter

— Bacillus

— Clostridium

— Flexibacterium
—~ Micrococcus

— Mycobacterium
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- Rhodococcus - Rhodom crobi um - Rhnodopseudononas
- Shewanel | a - Streptonyces - Vibrio Correspondi ngly,
woheosfoas3accurul ati ng m cro- abgae genera that RCEFI2008/050663
applicable to the invention npri se, anong ot hers:
- Botryococcus -Brachi ononas - Chl anydononas -Chlorella
- Cyedwedadi ni um - Dunal i el | a - Eugl ena - Nannochl ori s
- C? P Loropsis -Navicula -Ntzschia -Schizochytrium
- Sce onema - Scenedesnus -Tetraselm s
- Thr@saEteiia r i um - U keni a According to a preferred
emageldEBhoRhist he i nvention, m croorgani sns that
sy nt@(lesdk?ze fatty aci d- cont ai ni ng lipidinto their
cel%q Cé(ﬁ“ffnount whi ch preferably is 12-65% by
Wel-g?hodzfmz”thﬂndmy wei ght of the cells, are used for
thelgﬁF < Othe73|s According to a partlcul arly
pr ef eoé”é St of the invention, the lipid-free
bi enfwsvdretloed in the invention, treated in a way
sui t.ﬁﬂﬁﬂtgﬁ’l Lhe mcroorganism is used as nutrients in
the cu tur medium |In addition to these conponents,
t he Yelriour enedi um can be suppl emented with conponents
pr eferable for the m croorgani smenployed. In order to

BleaitiGpatbobe b Tr AR ARSTRERERrn it AR po e o the

m\remmntqommpraxeqamoeg dthermm t he source

— Botryococcus

~ Brachiomonas
— Chlamydomonas
— Chlorella

— Crypthecodinium
— Dunaliella

— Euglena

— Nannochloris

— Nannochloropsis
— Navicula

— Nitzschia

— Schizochytrium
— Sceletonema

— Scenedesmus

— Tetraselmis

~ Thraustochytrium
— Ulkenia

According to a preferred embodiment of the invention, microorganisms that
synthesize fatty acid-containing lipid into their cells in an amount, which preferably
is 12-65% by weight of the dry weight of the cells, are used for the lipid synthesis.

According to a particularly preferred embodiment of the invention, the lipid-free
biomass formed in the invention, treated in a way suited for the microorganism, is
used as nutrients in the culture medium. In addition to these components, the culture
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material, a nitrogen source, such as an inorganic
ammonium salt (e.g. ammoni um sul phate) or an organic
woibmwegeiss source (e.g. amino nitrogen, yeast eRCTATA08/050663
or hydrol yzed cellul ar mass)25 and a m cronutrient
source, such as a phosphate, sul phate, chloride,
melinf Thi b%rsugggeﬁ'ﬁﬁ\?\}n&?&%tﬁeco &Ien?s ferible ¥Ar tHednidE§o¥anism
i on_so onent’'s ‘can be ad
employerelmewie 9 prashica él@ub dhe m@moa‘mnﬁ@tgﬁmraélb’ Teggires, among

oth@fseﬁ%}bdr{‘y(ﬁﬁ&é Qfhich 1@1@1%&: %?esehf‘ﬁlv'ehﬁbﬂ' aé@ﬁi?@srﬁréﬁtth@ Bource

e cells is preferably. 40% h
mafgeial  BEBEELF, G o AT RETRH ARG (s appgonium
sulpladtey onan dr@ﬁcemtmgehaouﬁxé (en. aheno nitrogen, yeast extract, or

nydftg SRl TR bl iy SSetE AR A s ndaSelte,
sulphasé echleddepyitamainhor ativn sourceye@ia Mg, K, Na, Ca, Fe or Cuion
sou!r& Per ag?&y;’ ﬁllegﬂg?]% oﬁ\%ﬁé@ 8%{12? tﬁdﬁ{lﬂa rﬁénﬁﬁﬁp\lx/ﬁen needed.
Whendh

ester of,
¢ anethod of the miesentipypntios ig @pph@a LE% herheenseniatipn of the
celmi@ piefeldblg 40% by eigaenoef pieftrabBbb 3% dyeweight.aki ng

place with transesterifi cat| on, which side flow

cont ai ns al cohol i ¢ conmpounds, such as glycerol or
Mamufaeatrercffbiefhedat ty acid salt, and is difficult to

exploit in a energy-efficient way, can be re-used for

t he production of sjingle-cell lipid, which Iipid
The, &4ty acid estey @ﬁnmnqdel@gbqa BNrEoor gan s destved lipid can be treated to

be Qlﬂz‘eﬂb?é as bﬁdﬂe&@ Aiél 'W' I&Rﬁvﬁ{ hktrod Y s f&fé@iadpproach is to

carpy o A raRto B AR g E% o ahiihed oo, BERTRRHLR fetiinol, to

obtaaetdhedalémoltehtermﬁﬂtmﬂtwyacsd npl e and the associ at ed
technol ogy is known as far as manufacture and
operation are concerned. The nethod according to the
Th¢ tpwre Bde flovhgenarated e the manwipcpie @f biadiesed @areéle“ﬁ\btle diesel

lage %ﬂi dré(ns%g@hﬁéaﬁ@n Qﬁh&ﬁvsm@ﬂéwr&mqné flcbhslic

corSAEIY Lt € SRR r RS v o 800 BRTRERLLR
explom fixl achmesqueffidiaqui/aﬁ cenée gy-usod Somthn @rbxhamomg)f single-cell

11p1 t&ﬁﬁéﬂ { éﬁijls %él{)jlle%@ esﬁ@l{l b Pect:ygfab?e% gﬁ‘{) oﬁ{é? glﬁ%lrol y}%n(ei-contammg

0 aci
mat%taé‘i 9fsb@1081ﬁ@1 ¢figiRod only requires the use of
chem cals that can be incorporated in the internal

cycl e of the nmethpd according to the invention, or the
BPBF’&% EBF“%‘HEH’%l omaterials. Nor does the nethod

require cost-l ncreasi ng water-renoval fromthe usable

Th% rﬁg@in g sbﬁSf {8 glgve}t@ﬁqn IudéI % £31 BI%IMQJ @cilﬁ}é&x%yﬁée%a for the

or use I n or as
methackissimate and thelassociated tealmologyeis dmewal as far as manufacture and

opefrﬁﬁ&‘i’ Hiré:&?ﬂée?ﬁé@ ’T‘hg r?éthbﬂ %c&ﬁ’dh‘%dto' the iRLEEds Rt Hﬁﬁ‘ted to

I pi enerated 1n 1t has,

any HTOQ&&FlPPéﬁa eob @wn.h%eggﬂxlsgga dhe ormw HCordpgfp the
carbeRgdragicintast dddearo @t uttthe @om‘ce imdénAldy de tegagal Iaarrymg out
thecrﬁgt?ltohttg %rf(t)&uceahpld%;o IHott req%%eteggrgyg%n%}rﬁﬁé ﬁeat?rgg,tpressunzed
unit operations or other chemical catalysts in addition to acid, alkaline or enzyme
catalysts. The method only requires the use of chemicals that can be incorporated in
the internal cycle of the method according to the invention, or the processing of
such biomaterials. Nor does the method require cost-increasing water-removal from
the usable sugar solutions, since dilute carbohydrate solutions are suitable, as such,

for use in or as the microorganism culture medium. The overall economic
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forage, or as a supplenentary culture nmediumfor the
production of mcroorganisns. The nethod is al so
weudd3f3er t he production of single-cell bi onBes/Fmo08/050663
et hanol . Advant ages of the S6agew se treatnent of
bi omass according to the present invention are the
pe Sl @m&&ishmﬁr_@wc{sb? tes £t Ganitke Mpidefreabicanaks
thus, _the better_.usabi |It%éq0 ]{he orlﬂamg. Eatetrlal stu%ﬁasthe
generted ibEhas; Bhadstition fo fhe isrRal y5le ARG Pre™
proBuESENLS 1Rl Hdehbaganfdicdistuentd) @s fotapeatres the raw material of the

recipitates, obtained t & ' '
forqgea QF ﬁ%ﬁtsgpﬁm?rﬁﬂyz%ulégg @eﬁ%ﬁggﬁlfﬁgg S%é&# Eg use of .
micrberganismss. (Bpuinetitbd in aksormuited £01 thet preductipreos ingleresikbiomass
m@émﬁﬂ@. prior art describe nmethods containing
ni crobi

ol ogi cal steps for ethanol production, wherein
car bohydrate-containing materials are used as raw

Adggztg%&itzsagﬁﬁhle?s@a Weike %gﬁﬂﬁﬁ@f&ﬁ@ggﬁz arcordiag ac dimpredest.
. I cation I.catl qn :
invgRtenAr BesBS A ImELant L6 by STs PR SFetpa R4 g, thus, the
bette ety oficiic agahicnnteial foi the predaction of %aglecellHéxd

tr ing, f i i :
cobbGRITF IS gLt hypusiribnd Ak e g et boina
frometheadid and alkaki reatmestssaensiadize saely ather gpd Toghisedhs use of

ché?ﬁféﬁ[%eregﬂﬂéﬂ ih QEReafiggopol ysaccharides is used. In
pat ent dapplication publication US 2003/0096385, prenyl

al cohol (geranyl and farnesyl derivatives of alcohol)
Thé SoRitiofs of the!pHiog artidesaibeymettsnds coRttinmg rajzpdbiokngie steps for

coR 3 e S e ot g

materialy, 2| suchor cogasitedinia paasaeghagides Datagt 34@n publication
U 16185427 %&Jb&&ﬁi 185637500 la¥scrdeteeibacafidhgtaite treatment
e

medndi R SoUEREIEEN Pt B AT ER e DB et gflowed by
alceHYR® @érlnﬁr}i@tiéﬂ.g_%gﬁrdihgenmbie!xiMI tedatmenty bpthoektheisaigl
articular akin ]

o £ S P51 O 00 o
polysetchatides iswsadt. o patent apglidagionmvblispien § T 4003/88%63 %y, prenyl
alcBhol er1RRAVEHRLSE Q8 itiies Of 2lcdiol) 10 Wrodmedaisash i n
M R e
wHei‘cﬁﬁtr{i_B@fﬁc_aﬁ@n Qj@_th;é gamﬂe of a fongarsanicrborgaisinh ean yield an

i nvention s i pi r 0 :
o AR BRGS0 TR Gt
etirmbkpiaduction. a traffic fuel, biodiesel or renewable

di esel, for instance fromthe dilute,

car bohydr at e- cont ai ni ng aguequs fractions .gener din
Thenpvertepeeddes a Bew rpé%g}qﬁﬁq(iaﬂ% E‘héﬁ 5‘8%1701?3#@5& ‘ﬁ? ngere
sioMRRent 2RuEBE gide ElEP ob HiRvindemechdealay dokpsoekssing particularly
takiggrg pwc% wit ]mot!.htea];ulllg and fpagetzrhfﬁrdu§Q't%5j,rpca(?ticularly as raw material for
traffic fuel. The invention allows for the biological loading of the carbohydrate-

containing side flow generated in connection with the manufacture of mechanical

wood pulp, and hence the energy costs of wastewater treatment, to be reduced. In
concrete form, the invention is a lipid production process providing an
environmentally friendly solution to producing raw material for a traffic fuel,
biodiesel or renewable diesel, for instance from the dilute, carbohydrate-containing
aqueous fractions generated in TMP processes or corresponding mechanical
treatment of wood.
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materials. In accordance with the nethod, recycled

fibre, such as printing paper, packaging material and
woanpaecaidte cel | ul ose-based materials, can be BEEAT2A88/050663

source material. Conpared wiZzhh prior art, the

invention is, therefore, in conpliance with the

TP AP g U AL P EPIERE ol RGNS souce

matesials. dp arcerdaneriwidrthe magthod, rerysled fibsansuchas piating @aper,

packAgirg M&RtHaPind BYMpARAGeaTuIbAE bR thafiald ¥a®be used as source
renewabl e natural -resource-based biofuel raw material s

malggli s conduci ve to bri ngi ng their production costs to
an end-user |evel acceptable to consuners. \Were the

| f . ial . . ]
Cofrthfid VAR rilor 386 6F iVRLAOL R shekeh PRIR DRt idrE with e,
privapleaiofi sustamabbhgdeircdopmenth by neerhasing Hsvavaikbiliyof lipid raw
0550 S0k By A OBANER. B0 b G e
inveniipr hungnbanegs the awaﬂal?iiiw feReablernatyrpd resouggesbased biofuel

ravé SRRl £andid daidhctRNpBTaHinHePprodicién tOKOVEhREnd-user
queous sol ution by nethods famliar to those

1 ftom t hg a
evelAGCPRIGDISIO GOISEMETS- As 4 result of the acid treat nent

of the source nmaterial, the lipids in the extractive
W&o @RYisE of shERE hielid RcofiSertidl e Hiferh iR of fmited only
to thgietal wee off the songained,earbabydates dihegnethad ahig agludes stages
allGeig ; rthé ili@ﬁi @émbtbﬁelﬁlfs %fciotlm é)@lraﬁ:tiaf_é rfﬁcﬁbﬁ{iﬁ@ﬁé ﬁfbblﬁirﬁﬂter to be

into ohol esters. ryespondj n al.kal i ne
recpYpdonign the Soieeanaielel Rarikd ittt dud b Reparatps o
lipidadompionent téctezan be réeooyefaddtoiahe agheats sohbtion By methods

' : , h . ey .

farfffihPlo 08¢ BifeR Ml heatt US ATHAE of fhe'ddft irbahet B thdsource
materighttbe lipidsointbe exgartive Haetiomyield frge fatty acids wirieh arge
SepRlAE1 ROhPiR Aot RO (Ot !dT MOl Ml cRATLA B, Such as
Caf oftoindi Bicha gtk Seppdiioh Sbe ai SO e 881 Ens s into
alconvlessterarCoraespondapl gy the atitaline exeractoors bf tedsoasce material,
pro!dhﬂ%s:]faﬂ? atcﬂf ait At ﬂ{e éxlffa%tikf? Yr%ﬂ{iblg,rkvhf&pasﬁ}‘( 1¥eat 1J.~\Q1r1uble and
s the nven?gon I'nany way Iimted to the mcro%l a
is thuy miixes insthg filtrgte. Im theninventiem maisesaling Iconserted|inig the form of a
A Rl s A CaY T 2 End BRCpreLp QISR sBuldRANOf the
aquieopls, pheseAnd S SEd 19 EreBtantuisdAky 2ot aleant sterids. py

means of genetically nodified mcrobe strains.
T FON T RE VUGS BeGhBLORURIRAR] B SRR oY eyt ot to
be eonptruat@slinmemg the scope of Bipmyduidomin an weyr enisie invention

in :ﬁﬂﬁwﬁ% Bihtltdd BAHE ThRFO AL RIRESs S TRE i R BN Sitiplemented
di ng al grlbedlnthellteratur,e, r

notée'sﬁﬁ]'bwén@wstquﬁ%str?{rﬁ gggg’ Phelse bpangangiqf Otherrains of the same
specixien gands,Or thaktredgef ofiidcIniliensal gaRedonsskcies or by means of
genetically modified microbe strains. Lipid-producing micro-organisms are
commonly available and they can be found in several strain collections, e.g. ATCC,
DSM, etc. Lipid-producing microorganisms and lipid production processes using
microorganisms (including algae) are described in the literature, for example in the
writings: Single Cell Oils, eds. Z. Cohen and C. Ratledge, AOCS Press, 2005 and
Microbial Lipids, eds. C. Ratledge and S.G. Wilkinson, vol. 1 and 2, Academic
Press, 1988.
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M crobl al Lipids, eds. C Ratledge and S.G W/ ki nson
1 and 2, Academc Press, 1988. Exanpl es Exa

1
Wof?ﬂ?méné%ch of wood fi bre, ground wood, TMP pﬁFy 2008/050663

sawdust and nechani cal pulp28re kept in 1 litre of

boiling water, 90-100 C, for 2 hours. The sol utions
EXé{‘ﬁ@ fosf I | tered away fromthe fibre material

reinafter precipitate). The precipitates were

recovered and treated using various alternatives to
Exdmiplepse the nonosaccharide yield according to one of

the alternatives presented in Exanples 4 or 5. The

car bohydrate yields of the solutions ranged from2%to

10068/ attpeiwiood fibe,t drousd wauel, fTME piud, satveusarid/miechadiyal pulp
Wer?fgegg ﬁi; ]] gig%)ucﬁeogﬂﬂé S d&érg @QS 16(5 °é I r%&ﬁgpgﬁ@tsbiﬁfw% were
filteyed awayrisomdhe fibeg) g@@ermlt(hgmnqcft@@@mp@at@)ﬁéﬂm precipitates were
reccﬁx%re& éﬁ& ﬁ‘éhteﬂgls M&ﬁsoﬂl‘té}ﬁa@?és%%cﬁﬁsé fHRRoAGKACEIRRle

sol uti on re concentrate eva raltl o
ylelslrﬁqcprdana i3 %9? the aligrpativesgresgied u%E §f%%[ ath? The
carlaﬂfycﬁmecylelﬂih of dawnadntiond eahgtd ftomm g6 tcy\e%des@mdmg enl the source

s S LB 28 P LBBLE I bl agf O oAl ver

1708 meastusdd aslisoungengateriab Swmeﬁ&emmtmtwegeuﬁdawﬁh@ut
pre@ecy\g% gv-{lﬂ)(ﬁéﬁ anl f a‘ﬁﬁgq}le Tﬁ%ﬁ%%%&%g)f J-WE aRl!sBme of the

p. were one
solIQUISEVRE I ENKEAET he ey3POTation Yntd ergryARatianteny ofabout 20%

by &@rghl@s% abMeva?hDhlé 80nd:eirit1taltéd flllflﬁesi/\ﬁtéﬂa R_ovéred f@iﬂ theat
oot of SPEEr B EAE The ey G uBbUR Bel i efe BT R the ree

speaes estactedy disading ¢utorttixoges mcaxempdm 4. The extraction
solutions were treated so that a part of each solution
was reused in treating the next batch of fibre, a part
Exampldutral i zed, and a part was conducted to
hydrol ysi s accordi ng to Exan'pl e 4 since sone lignin as

Wobfl fitne woray i b feniicd Bt TP i So5iSCf ARehgme pup
wereletaah ndded toomeallifre elf &% adime ssohmtcer (l\éd&H}bgndl lstirred at 90—

|
10GBERE STt MM WG e o Bl R Sa B i e
pregipitaiesivese éng@ﬁte% tﬁefélﬂihﬁf trpetment dethe papql%ﬁtmeof
moﬁé@@&lﬁ@iﬂes%&@rcﬁh?ﬂ) Eﬁhm@% £0Thé éftrzﬂiti@@' sioh!itYoﬂsedO@@tttéwed SO

f
thatd Ferf ag Safl spIgHER A\ PaeyreGgarating g Aex Pl of fbrea part was
neutraliz€. andsd payt titais cohduttedto ydrudysig acedrdimpntouitarople 4 since

son@ﬁgﬁj.hais a}g%lf FOL¥he %h & pgl;)é%#}ﬂa? dgg’ b Rl )

0O an aver ori gl na anDun
alkaJinesesiirassiopgobriaass T heris@luél@ma obtaredseandifferent source materlals

by the described alkaline treatment had retained an average of 5% of the weight of
the source material.

The precipitates obtained in the original alkaline treatment were also retreated with
alkali by repeating the previous alkaline treatment and grinding for 6 minutes at a
pressure of 8 bar, at a temperature of 170 °C. Using this further grinding, the
amount of material dissolving in the alkaline solution could be increased to an
average of 27% of the original amounts of source materials. The solutions became
black and, following neutralization, hydrolysis and concentration, they were treated
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bl ack and, follow ng neutralization, hydrolysis and

concentration, they were treatedwith activated
wohemweai3s and i on exchanger for decol oni zat i onPCTH#008/050663

m xtures were recovered and29sed to produce

single-cell lipid. Exanple 3 100 g each of wood fibre,

widp Vi 88 Biteod fndibn CRRAIRR fol Y Glrc IR THL Eltstuney were

recavered didysedtogradpesingleeeadl ipwk ol yzed in one litre of

5% m neral acid, pH 1, at 90-100C for 3 hours. The :
preleei)ltates wer e separated fromthe solutions by

Exsmp ing. The sol utions contai ned nonosacchari des on
average 10% of the anmpunts of source material. Each

1007 it S Faenindpang MG BRI RUE S, Séthanical
pulprasoscled fithre ded asmmiizedfexataotiprepatedmconedigl to Eagmple 2 were
hydfg gzk&i’ %9811?[1&&02%% HIAEA el gySP' dﬂb'oo 160 f(f‘rl 3 hours, The

overe uctiron’ Sln e cel
precpartatesmrh@em@d. o th9a§01|ué19§§b}’af§ eE g hersolutlons contained

moﬁ%lf:é’lﬁéﬁde% d?lf a of W% OFthE aRRfuaRast @ﬁu@@mmwamzmh dlution

| Th
was S aadso g bt ok e O P SHR R 2 1 poraion
untideaaofbsagchaidd@ndait afuibogt EQ%ny &vebghtExanmuheeved] 26d the

conggl\%]ﬁg{l V‘ﬁ@@ﬁg mbe:gg Fec%rvgf@?ldfomgpro%tlgﬂ loP ’SEW 8@1‘1‘ hiid. A part

of the eo]up:monawsatcumdcasrﬁ;gc 60 Béiss q @e\;f@}lewmb@mh%s af source
maéﬁhpﬁﬁgé%aﬁgﬂ Gn 885 Hk leh %‘e'}ﬁ‘eél RS HHHrE @ﬁﬂtl@éf t8datd D6

incroAse 8 MONASABITE Rl L Ording AQ fﬁfhfeo JirRa it i

conducted into a wing refiner, the tenperature was
E ralf g by presteam ng for 11 m'nutes W thout letting
X3PPeBndensate flow out, after which the tenperature
was raised 160C and the pressure to 8 bar and the

1259 Ladi BpwiRa P&éf%%{lﬁé W TNIP ?u‘m ,MDTEhiIp §awdﬂlst

Xt ure |n|ng éi m.ndt €s was,.se eﬁted
megliaies) pp SR eraimibash AR DEFAIBIES AREPRlRE [ FApBRIe lor were
addeHQo %Qiu gfsadd %@1ﬁ1t1bh¢1agtng’lai concenfation pf d 6% andt the wail was

) B0 5 0 S P AR T S
weroamddictegl mtD 4 ang oifineri thg tempersiteresyasiseddpopigstegnyng for
11 hfifus I\x}'ﬁﬁdﬁg ?egﬂﬁ% e HdeRb At Ehw f)hi e I hadtHthe temperature was

concentr at vaporatlon unti | nDnosacch
raisedn@OSCr @rwu@d@& baigpd Beerinding vag Pe%rﬁeglsd using the
w1r§g3felﬂiﬂe9nﬁ MhGelgd &ﬁllefdﬁ'llt ﬂ@nt{té@dzlaskeleatedffor the spruce

flb‘ﬁ prg‘?llBlﬁﬁ'ﬁs 506:‘5 Sep?f/%%% Iﬂg%\\sléﬁﬁ?gs %@chanl %gg Each

prepigifate whs divided sgtiai p partowes asedsfor Immena@nalanﬂrﬁigoart was

T
nomginrglythe sptions feswe genglieess %@r%{ %&ﬁ%@@&ﬁ?@&l by
evéﬁ&at%}guﬁﬁl%ﬁﬁ%b%érﬁie%ﬂ@@ﬁ&aﬁons of about 20% were achieved.

These solutions were recovered for the production of single-cell lipid.
Example 5
1D. 125 g each of wood fibre, ground wood, TMP pulp, sawdust, mechanical pulp,

straw and grain fibre as well as remaining precipitates according to Examples 1-4
were added to a 40% sulphuric acid solution and allowed to absorb at room
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ground in a wng defibrator so that the tenperature of

the precipitates was raised by presteanm ng for 11
wai2onetoe313sd t hout |letting the condensate fl ow OBCT/FT4068/050663

tenperature was then raised3®o 170C and the pressure

to 8 bar. The nost suitable grinding tine for straw

temg&%u%%{] e MRessldeiwisiReantElPEAE Y pretpstavesrweere
rownch A vene SRR ik e sl e e GRARE giasgpised by
predté@AnFUfcr e INiimitkatvithdheletiig hieaondeasate flowt owtl Thed,
tempeaberies o TERE g bab e O U BRRHEEOS hef"Fhe most gpitable
grimbieg tipid fratravi arel giafrefibrswanal mrinbfess Thoprecipiigtes yere
sep%%%%bﬁpﬂ}%gﬁo?lﬁ%rﬂggg%@o?ggn@@f His¥olk/88 5@bHtances were on

| ncrease t.he lized

averageanarscthani 090 f dhejsoucesmatarials Ehe soiuFRns were peyralized,
filtdréd %d\g%ﬁc&i@aeé By @?aﬁ@h}ﬁo@,t?ﬁr ﬁbtedvér?ﬂdot th? mbduetion of
. descr. be urce. eri.al g, nmen
singleed, M- 106 At capiratar e regpual GBI ford piRy tehBleted to
incigietatioptaridpa&¥yangrdmnillaedoming ty this exarepleup dnereascoiieC

for h .1 fFurther treatnment and use of the
moa%%gélaqrgcgéﬁeggti ons took place as above. Exanple 6

Monosacchari de suitable for producing single-cell

cO%d'eﬁ'gﬁt&?émﬁﬁuﬁé QG 99H) WA A8 parstelypabsafisedingd thealsive
y. direct nhy

/ dralysis using 5% agi d or,be_inpregnate
desaribstl Bowicr WEHAbnBe AR UHEM g Rsins  hates, ALHRAR Bfberature.
Subisegaéntbg the asidedaydilited ik 574 amhtoiléd atworingd ipressuseatal{if) °C

I'lul ase ,can be h : [
for o tp S ealn i Y ERRh AR AN RO AR '
abomet h i npregnation treatnents with acid or alkali and

subsequent repeated grindings in a wing or disc

refiner to produce therno-nmechanical pulp. In this
Examplebe, however, chaff, straw and grain husk (125g

each) were pre-steaned for 11 mnutes at a pressure of

8 b t i nt - i. | o i
v B A B b P ot fom
strawn endgramdiskibyadirgnt hydrolgsis ubipgr oyaegutios be Bypregnated with a

TR 0112, 5 IR Bt e A
hermisedluings At ceal gBoIcaR e ADOBAY &6 RRE 7o BigseniEd in Babove

exéﬂpﬁg.qpﬁ%srel Weatﬁlﬁﬁtss&hgiei consbined evitoimgre | gnaﬂimdtra@ents with
J.ecoyere or, the produ I :

aciSh gUEH R Sty adnad RO Fea i it Wfroduce
themmbemiehanidal puiprliadhis exaspietsonguer athatlisgaw, andgrain husk
(1%@%%&%&% ﬁré—?ﬁ{@%ﬂ%ﬂ?@r #f hhuieBat higrédsatd ON8 BWEF &nd treated into

Ically re-treated according to 5
thezme-mephanicalalp &ha Fens dCHReT At & (REWPRTATBYE, @Eﬂﬁg L[%e generated
thermo-mechanical pulps were hydrolyzed in 5% acid (sulphuric acid) in a volume
of one litre at 90—100°C at normal pressure for 4 hours. The solution fractions were ‘
separated by filtration and neutralized. Subsequently, the solutions were
concentrated and recovered for the production of single-cell lipid. The
monosaccharide yield was on average 50% of the source material. To increase the
carbohydrate yield, the precipitates remaining after the filtration were thermo-
mechanically re-treated according to Example 5 and a part was conducted to
incineration.
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Chaff, straw and grain husk (16 kg each) were each
treated in 100 litres of alkaline solution (1.2 M
wola@jo6zut3s 90- 100C for 4 hours. The m xture wasPATAFI2e81050663
into a precipitate and a soliditi on. On average 49-57%
of the dry matter of the fed source materials ended up
Exg@ g solutions. The al kaline solutions were rendered
I'n terns of the acid, using sul phuric acid, and
they were hydrol yzed as in Exanple 6. M xtures of
Chxfif] ©tbew afd graidthuRRY¢6 Katdach) ?bf@e&“dhﬁi‘éﬂt&ﬁﬂl lS(DUi%ltres of alkaline
anou 0 a act.ose re.main 2
sol i bl NEnb AE oSl BT g e U Gufie whe il nto o
prezipitaﬁ@/am a tsbtiond Csvavecagend-&7i% lof thhérycmhtier ofothetfed source

maf‘# 1 ér?cpe%b%@ﬁl &%dﬁ:é‘f‘l?tfjorﬁy Thé ﬁ%aﬁﬁ@%g%folﬁs Qﬁérb\f cgéiiet% 5% in

recover
termp o£ ihgypaidcesing |sukph@|tncﬂ¢ei pndéhey W&f@eh}’@@h@ﬁedeﬂd in |EXtamPle 6.

Miktukdd S Xﬁﬂsé’\’ﬁﬁ& afrdﬁi’ﬁ(%%n%ﬁ;‘il 4150 eh@sied M%&%ﬁ?ﬁ% of glucose
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a ad di ss
nefERALAAR. o Bl il B B 2ot e
sourcentateriale®he aokitioas sveparadoyeresf foe the prodantiomof siggle-cell lipid.
recovered for the production of single-cell lipid. The
obt ai ned solid fraction, the precipitate, containing

Example@of dry natter, was wei ghed 748g, corresponding,
as dry matter, to 1259 of dried beet pulp, was

i id PO, 500 mi
St RS Pbe Rl e o e 18 Aok nid holiel BOE G yihk heured
on tepsoiiit ca mh&tdhefWatelrmbvpareﬂ thbdmﬂ'epulfpoﬂ“h& ]solutmmt\ess dédvoedkto

codl '?J'e%r@ts'eﬂ%raﬁlﬁg t&%W QEQ LGids %HQ g@é}r of &’ry

es usi ng ner

magfex h@d digsolved ip mﬁswakeé Thag ac&uems fmaonh’éa& wﬁ& fsed, F%treat a
ne\W%‘étdhndﬂd éﬁ&cécﬁfc‘:@ntrﬁ\‘ﬁﬁgq ré&\)&é&lf(ﬁ'&h@br&mcﬁghréﬂ single-cell

A R RO N S
was weighed 748g, corresponding, as dry matter, to 125g of dried beet pulp, was
impregnated with 0.4M phosphoric acid (H;PO,, 500 ml) at room temperature for
18 hours. Excess acid solution was decanted off and pre-steamed for 11 minutes

before initiating the thermo-mechanical grinding. The mixture was ground for

11 minutes using a wing refiner. During grinding, the pressure was 8 bar and the
temperature was initially 172°C and, when 10 minutes of grinding time had lapsed,
162°C. The mixture was removed from the refiner and filtered. The solution
fraction, 2.26 litres, contained 2.75% dry matter. 50% of the dry matter fed to the
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fraction, 2.26 litres, contained 2.75%dry matter. 50%

of the dry matter fed to thegrinding was present in
woOherogessgi on after the filtration. The sol uti 8AT/FI2008/050663

cont ai ned mai nl y nonosacchar32des, gl ucose, gal actose,

ar abi nose and xylose. In addition, m nor anmounts of

ipdil | ] ! hOithe §cl086n ¢bnk@d
grifhGRERGORI BF e Sblhtien TRLLA Mlralish dhhe (s Ve
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RS abE Ul oshct ke iadhé foltdutapwoikit arge af 500 © 3000
n e-C 1 PI. e SO e p . .
and gz Beightf SRR TAL y el T BS1ytion fraction was
netrabatdprincohtrated andatcouerpd farsthe prodiptioncef singleswll lipid.

hydrochloric acid at roomtenperature for 4 hours.
Excess acid solution was decanted off and th ul S
d quroenﬂgeg@ove
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an SegitBhE 8 ol IR haidh Hof chfla W TRl phel e
precipitatewas dggantedNa2CO3 and 1.3g of MySO4 6H20 (500m )

was added. The m xture was heated to 50C, yi el ding

m nor anounts of glucose, xylose, gal actose,

Exgale fose, nannose and additionally oligomers in the
sol ution. The pH of the solution was about 11, it was

filtered d_wi . i noeand .
o sbliE R BBV MR et JPae SALAT AR of Bt 6.5
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Example 10

A 45g batch (about 1 litre) of thermo-mechanically treated spruce fibre was
weighed, on top of which was added 0.2 N NaOH, to which was added a further
5.6g of Na,CO; and 1.3g of MgSO, 6H,0 (500 ml). The mixture was heated to

50 °C, filtered and the precipitate washed with water. The washing and filtrate
solutions were combined. To increase the amount of monosaccharides, acid was
added to the combined filtrate and hydrolysis was performed according to Example
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added to the conbined filtrate and hydrol ysis was

perfornmed according to Exanpl e3. After neutralization,
woheogesiss at ed hydrol ysis product was recover edCTHIR20081&0663

production of single-cell |ijdd. The washed

precipitate was conpressed to 300 mM and 1 litre of

3. AFtkf ﬁé@crmaﬁeﬁ the chefhtedBS dl%@%fi rétht b kdloReged for

UCOSG were gene ate

enz nmer
prodyctigg Oﬁgs&gff‘reeel WL éﬁyy ecpItAte e ompspssed to 300 ml
and e¢ianeasfasirbRitufes, pchhS,awds agded, &ﬁﬂ%@ﬂﬁl@de éni;tm@m added.

| ut.i d t
OngRiths &4 RSO RS kbnebBH 1530 pdhre vl aabidiisanigamixture
was reagysradieothms isecth and aalalsep@atadﬁltmte B7otition] aad used to
proﬂh@é§ﬂfg‘tfe 9511 Rpr for 2 mn. After the treatnent, the

precipitate s separated fromthe solution by

filtration. The solution was recovered for use in
ExfhgAeqitng single-cell lipid. A7 g batch of

precipitate (fibre) was used and rendered 19%in

strength in ternms of sul phuric acid and refluxed for 4
A gratcihohbytsslmitwanprbtied andé waedermotmedmuidadly ground at
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as X
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19‘? in @@giam 8 8?1 580 SorF Ry palsis
shoveql that the tteatipenatedsuRedin ﬂi&rﬁ6n@sa¢eﬂaide<stdnwrhf§thfe@bhﬁlon in

fil ed t a clot
s6 R e pPde HIE pR Ty DIRE it e Bl A onc
arahinosewaEheselution wasdeeonered fompmeddjpueduning singlescell tihida
citrate buffer (40 m), nmultifect xylanase (10 m) is
added_and the mi xture was thernostated to 500C. Sugars
Ex e ld| eased into the solution, of which 25.2% were
xyl ose and 11.8% were arabi nose. There were al so

oL ERIERE Bt PR TELSF R SPGB0 R .

Themizies Mgpssieptites watperaiupe df 98] unde8 sBeatg fowl2phours. The
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5 B L S 5 GRS, 105 o

lipideaction, a part of the mixture was recovered for the

production of single-cell |ipidand a part was
E filtleisd. The precipitate obtained fromthe filtration
X urned to

Beet pulp, 125g, was impregnated with 0.4 M sulphuric acid and excess acid was
decanted off after 12 hours. The pulp was transferred into a wing refiner, in which it
was pre-steamed for 4 min and ground at 150°C at a pressure of 6 bar for

11 minutes. The mixture was neutralised and citric acid was added until the pH

* dropped to 4. 10 ml of pectinase 4450 U, i.e. 178 mg/ml of protein (Sigma), were

added and the reaction was allowed to proceed for 24 hours at 25°C. After the
reaction, a part of the mixture was recovered for the production of single-cell lipid
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the grinding stage and the solution fraction resulting

fromthis treatnent was treated with activated
wohemwezil3s 2 g/litre, and then conducted to anPamiFta008/050663

exchange col umm. The nonosacthari de sol ution

obt ai nable fromthe colum was evaporated to a

an®® @ﬁﬁ%ﬁ%ﬁ%t@x@d?ﬂ“h@ Poedi 'tz%te rdlﬁsai?éd ﬁfoyrll theet ﬁih}'a,tiomgas returned to
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the precipitate and the filtrate are separated and,

alternatively, subjecting the precipitate one or nore
wWOiN®H6aZRI N to the treatnent(s) and/or gri ndi RQTEHI20881050663

of sections i), ii) or iii), 3@nd b) contacting a

|'i pi d-producing mcroorganismw th the filtrate thus
Chhil®isied or with several obtained filtrates or with

the precipitate, or with any conbi nati on obtai ned from

these and, optionally, with the source nmaterial, in a

1.c uA methodediproducihe & éipyd vhe lipid rragtuge fiosime ef ¢mibasliroe

. o) . ver.ing thedipids. 2. The. .
@Rl SOMERsIle BolsBRGREN 40 SRS ek S opS somising
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filtdomgriging: al ternatively, e) acidifying the
pr eci pi; atvi?at tained fromsection a) or d) and
grindiﬁ% i chanically or therno-nechanically, and
separ atii)ngcihendreci pitate and the filtrate or,
opti onq{ij ikd)f eating the precipitate obtained from any
of steps é, d) again one or nore tines using

t he kst H@BC%Q&Prggipggafeoal%@eéﬂt@t%§ sgparated, and ge precipitate

an optdinedFrovi e trdatmeen i6iHjBetel R6 rdcRhAic Bl GAUEHRAS-
m cr.oor.gani the filtrate or the preci

m_.wi,t h pi t dent e )
obt ZSRIETIGAY SEHIG a5ugh or iy s Prégernse of e dgid or allcali, and
c g nitherpracgpitasb tad tlezlfittraserateseparaed andypilieommaivic)y, subjebting the
t he | : : I .
t he PREipAfcBertr lorg dfed Aifi ) W SelRRoE) lIGE Eifaine of any
r ec O SEFHPS Pell) 98, The net hod according to O ai m

Ibporiacti@radipi@lpra@ecih ntibAork e smOn R théBltelib flus obtained or
ori gi.nat es flr%] A hg l”{EC ani Caﬁqt?){e t her no- mechani cal

t r eAPHERTVEH! QRsaiged FlFRIgH PR W BB BiCaPt With an¥he

et kothbanatiormobigired faom thdse@nd optidndly, evidt tetseuicadaterial, in
in c r . er. or ...
.0, SRR ihel R BT b Sotlce i

chafBdterized in that the source material originates

f(f)oné@v@ﬁ@gqgeﬁgi@gt ed froma group conpri sing
recycled firbre, sugar beet pulp, chaff, straw, bran,
grain granul es, whole cultivable crop, cultivated

2. p[Taetmethve apubyiag tb CREpL|dharfcteFized st theuingahe pedoigitate
on A6 4L Pl o 5 Bl Fo g Lo

d) treating the precipitate obtained from section a) with a strong acid and
separating the precipitate and the filtrate or, alternatively,

e) acidifying the precipitate obtained from section a) or d) and grinding it
mechanically or thermo-mechanically, and separating the precipitate and the
filtrate or, optionally, treating the precipitate obtained from any of steps a),
d) or e) again one or more times using the method according to any of steps
a), d) or e) in an optional order,

f) contacting the lipid-producing microorganism with the filtrate or the
precipitate obtained from section a), d) or e) or with any combination
obtained from these and, optionally, with the source material, in the culture
medium, whereby the microorganism cells begin to produce lipid, and

g) recovering the lipids.
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7. The nmethod according to Claim1l or 2, characterized
in that the source materi al or|g| nates froma source

weebmweaidsf rom a group conpri sing sawdust, ref PA@MT2008/050663
mechani cal pul p, chaff, str3f, TMP pulp, MDF pulp,
sugar beet pul p and cultlvat ed plant .containing no

3. $he ?H#&@ aBEB g &f C8difif T Br 28chalfaeteriidibih that thedionged o

v oo hneicd 5 Segh b BBk o roodo
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separat ed. 13. The nethod according to Claim1l or 2,
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solution. 15. The nethod according to any of the
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ocess steps I's fur
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nore suitable for the grow ng of m croorgani sms, such
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17. Use of the lipid or the lipid n1xture pr oduced
usi ng the nmethod accordin

to an
10t e aothodaespaing fo ok BEEIFFHIS 6 Flotie; Chargictgifd in that the
Fitfhedf é:% a1n§Q@Fe§§tt(§35L¥ ds' Weigmt%p tcP201-305% eyeateifght, preferably 4-
C

I on,. whic |

d h hod
S‘i;b&&@gh@Of SUGHY uggb]%:nal %d%gﬁgﬁf of‘f%KPg t he met ho

11. The method according to Claim 1 or 2, characterized in that the treatment of
any of steps a), d) or e) is carried out one or more times.

12. The method according to Claim 1, characterized in that, when treating the
source material with alkali in section a) iii), the precipitate obtained is re-treated
with acid, and the precipitate and the filtrate are separated.
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19. A nmethod for purifying nunicipal sewage,
characterized in that the nunicipal sewage is treated
waesise met hod according to any of C ai ns 1PQE/FI12008/050663
37

13. The method according to Claim 1 or 2, characterized in that, When treating the
fibre-containing precipitate with a strong acid, the precipitate obtained is ground
again mechanically or thermo-mechanically. '

14. The method according to any of the preceding claims, characterized in that one
or more enzymes are added to the biomaterial treatment solution.

15. The method according to any of the preceding claims, characterized in that the
filtrate obtained from any of the process steps is further processed using methods,
which render the filtrate more suitable for the growing of microorganisms, such as
decolourization methods, adjusting the pH and/or removing or adding water.

16. The method according to any of the preceding claims, characterized in that the
source material is pre-treated mechanically, thermo-mechanically, physically,
chemically, biologically or by combinations of these treatments.

17. Use of the lipid or the lipid mixture produced using the method according to
any of Claims 1-16 as the raw material of manufacturing biofuel.

18. A biofuel, characterized in that lipid is used for its production, which lipid is
produced using the method according to any of Claims 1-16.

19. A method for purifying municipal sewage, characterized in that the municipal
sewage is treated using the method according to any of Claims 1-16.



