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(57) Abstract: Disclosed are a series of processes for producing a biofu-
el, which include a technique wherein carbon dioxide serving as a carbon
source is converted into a biomass by photosynthesis by photosynthetic
microorganisms and the production of a biofuel is carried out after that.
Specifically disclosed is a method for producing a biofuel, which is char-
acterized by comprising: a culture step (S1) wherein photosynthetic mi-
croorganisms that accumulate a fat or oil and a carbohydrate in the cells
thereof are cultured in a broth; a fat or oil conversion step (S2) wherein
the carbohydrate accumulated in the cells of the photosynthetic microor-
ganisms, which have been cultured in the broth, is converted into a fat or
oil; an extraction step (S3) wherein the oil or fat is extracted from the
cells of the photosynthetic microorganisms; and a modification step (S4)
wherein the extracted fat or oil is modified.
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DBIZEFEFNBEL L TIKEuglenadfth, BMHEREBHRTH D,

ChPSMZH, D7/ N0 TI)7 EBEIUVRLRFIT, T332/ 8
(B . FeilEE, BE,. AGE,. BARAEE. ERRAE., #HE6

BUHEND1EEF I 2FEULERRLTANWS ZENTED,

BE., Y7/ 1\ T7)TELTIE HIZIE, Chroococcacae, Stigonematac
ae, Mastigocladacaed & U0scillatroriacae®Z#(F5 2 EMNTED, Fi-.
ZD1hIZ4 . Synechococcus |ividus# & USynechococcus elongatus’i & DS
ynechococcus¥°, Synechocystis minervae’s & MSynechocystis+>, Mastigoc
ladus laminosusZi & MMastigocladus*>, Phormidium laminosusZ: & MPhorm
idium%>, Symploca thermalisZ: & M Symplocat>, Aphanocapsa thermalisZs
¥ MDAphanocapsa®>, FisherellaZg EZZEIFH I EMTE S,

E(TE. 7FHARF (Anabaena) BICET A7 FRF - /NJF7EJR (Ana
banena variabilis) ATCC 29413, 7/ T+ (Cyanothece) EMC
yanothece sp. ATCC 51142, *ra3avHA (Synechococcus) &
[ZJ& 9 % Synechococcus sp. PCC 79428 KUF7F L AT 14X (Anacys
tis) BICBT A7 F VAT R - =727 2R (Anacystis nidulans) & &
VFEES T/ NDTITHREERVWAZENTES,

BESELUVRLARXLTELTE, HIZIEE 2005 (REFMITHITS
Nz 0L3%8L) . VT FEFR, FFUIS, ERTRLX,
AREUAIVHR, AF43aVHR, T2/ 98UR, BLUTRETX
LAGEDREEEZEFHIIENTE S, BRMIZIL, Chlorella vulgaris
H & UChlorella saccharophilaZg &Moo L3 (Chlorella) | Dunaliella
salina, Dunaliella tertiolectaz &MDunaliella, HNITHERGEDE
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$83h BParachlorella kessleri (Chlorella kessleri) ##(F5Z&EMNT
x5, ¥f-. ¥ 72 FEF X (Chlamydomonas) BIZET 5V 52X FEF X -
4 2\JLT 4 (Chlamydomonas reinhardtii) . ¥ 52 FKEFRX - EITTY
1 (Chlamydomonas moewusii) . ¥ 33X FEF R - 2—HAH X (Chlamydom
onas eugametos) . ¥ 52 RKEF X - 45 =X (Chlamydomonas segnis) .
THRTALRX (Senedesmus) BIZET AERTALR - AT X (Senedes
mus obliquus) . X743 wHhHX (Stichococcus) BICET AR T30
VAR TFoT)T+IJLER (Stichococcus ampliformis) . >/ 40l
A (Nannochloris) BICEY 4+ >/ AYR -85 1) (Nannochloris
bacillaris) . EEUVTRAETRLRA (Desmodesmus) BICBTATRAETR
LR - RTRAEHYR (Desmodesmus subspicatus) 7 EEZIFHIEMTE
%

Ff, TI7V/% BGERE LLTE, HIZEL TrIRILIRGESE
BIFHIEMNTE, RIBHEBEE LTI, HIRE, V72TV
FZTAIL, BILTATVT, RILTAVTADLIGEEEFEHIENT
R

BE. AEATRAVSZEDTEZORAEHBEYE. XERHITEIYHES
FURKIEMZEERL, MBERICERTHENTE, REET HMELIE
S 2 THIMMICERL-RKILMERBELTHELEDTEEHILDTHNIEA
WBHIEMNTE, FMIRELIZBLDICRESND D TIEAELY,

BHETES 1 TOAGHMEDOERIT, KEFHAKTTITI> L3 TE
oM, XEMICEDHEERKIEVMDEREZ LY Z<TH-HIT, ZHit
REARZEBHICHE L, BEERPAOERE >R &Y LB VVEF_BIE
REBERETITOIELIICTHIOMNFELL, —BIERFARAOEBHGHIEE
BIZIE TEORRERGEENSHH SN SRR AR ERAT S LIC
FUTHITENTEZD, CDEE, KEH, BERE, BMRETEITKY
R TAPDER, NOxBLUSOXxZMYBRLTHELDAFELLY,
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) ,HPO, 1. Og/L, KH,PO, 1. Og/L, MgSO0O,- 7H,0
0. 2g/L, CaCl,-2H,0 0. 02g. L, Fe, (SO, 5+ 7H,
O 3mg./L,MnCl,-4H,0 1. 8mg./L, CoSO,- 7H,0

1. Bmg/ L, ZnS0O,- 7H,0 0. 4mg. /L, Na,MoO,- 2
H,O0 0. 2mg./ L, CuSO,-5H,0 0. 02g./ L., F73I 5
B (E432B) 0. 1Tmg/ L, ¥Y7/3anN332 (E22UBy) , (
pH3. 5) ) ZRAWAIENTES, 4B, (NH,) ,HPO, K, (NH,
) 2SO®NHz;a qITEMITHELTRETH S,

EEEE, ALSAEEMEMICELERZRONIELS. SHICRE
ENBEDTHEVIEFVSIETHAL,
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EREMED SMOMENE Y LBBIZEET T LI ENTESH, aVE =S
2= a3 EIFITEHIENTES, TOHRE. ILEEZOM, EREE
EEBERAT DI ENTREE LD,

[0023] EEBEDp HOFEL, MARAEOLCREKBZREZEEICAVTITI ZEN
TEL, MREFEL LTI, EELGLEEBEFHI LN TE, HEKBREL
Tl Flk. B4 & OBRMEROKERES b D LKBERAEEDEERER
ERIFHIEMNTED,

[0024] RWTITSHIEILTIES 213, EERTEE L-LEAMEDOMEBAIZ
ERSNRKIEMEREBLSELIETH S,
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£ TED,

TH. HELEIES 2mHI, 2FY, BEIES 1 LHmiELLIES2LD
IS, EELEEERERBEIT HEMIES 1 22FATLDIONFELL
o MRMIHIEE RAKIEMEZRE L= AERMEMEEBBIES 12124
TEfEL. TELGEERZTNYRS IETEDRDERENTZELGSHTZITT
B, BIZIE, BREIES 1 2 CTRBLI-EEREBIKE TV L&
2. MYBRW-IEERPOBERRNGVD, BRIBELEERICEET 58
ELNKEHEMEYOER (KERK) IT&->TRHITEESN D=0, LUR
CBRIURBET A ENTRTH S, LEN->T, MELLBHAICITSI 2L
NTEDHLIITHESD,

BEIIES 1 21CHTHEMIE, KBRMBICE > TITI ZEMNTELHH,
CHITRIT TGROLDABEZETSIONE YIFELLY,

HE. TREEE L. BREBREZFAL CAEHRMENERBI S L%
W3, SRR, FlxiE, 6~ 3 6RMRERBEITNIEELL,

-, BLOBEICKSRME ., BOREHEDREDLAIZE > TAERME
MERBTDEEWNS, BLDHETO L. REABMENEED, LED
BOERKR (BER) &, AEHMENEEFLL, LENBEVER (LBEAR
(BR) ) LER/AIENTES, BREMYKRC I LEITELY, ERICEE
NOXERWENEFEICEMET A ENTE S, BH., BRIETRELGRY
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. EBABROBRICEFN TV A EBLEN - AERMENEZBENEET
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ZHELERKIEMZRIELSELIENTES,
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HEALS S OMEEDHEE . FIZIE, BEBFEEAVBEREECEREE
RCOMEZEBEICKYITI I ENTES, BEMERICAWIERARE -
LTIE, BIRIE AFXHUEZFLHIIENTED, HEEZHELI-EOAF
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AIFFELL, SOLSITTNIE, BEMHECRBEESR C O MHEEZTIRIC
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BIIRTIES 2 2(TH (T BHRLIRIE. RAFLORARBIIE, EREEBRLEICE
STITIZELEEHTEDN, TIHFOREAEHR G EN S S HHEH R OB
SONEORBEFATHIE L, BE, BENDFZDIRILF—FREL
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[0036]

[0037]
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BEFRI1ELTE, FIARK BBEBZESFLIIENTED, BEEIZI
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[0039]

[0040]
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