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Initiatives to Produce Biofuel Using Microalgae
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Abstract

Biofuels made from oils produced by microalgae, which are highly productive and do not compete with food
sources, are promising candidates for liquid fuels toward carbon neutrality. Mazda is currently conducting
research into fuel production using the marine microalgae Nannochloropsis, which can accumulate up to 50%
oil per dry weight. Production costs remain a challenge for practical application, but modeling studies have
shown that improving oil production efficiency would be an effective way to reduce production costs. Therefore,
through industry-academia collaboration, we worked to improve the oil production efficiency of
Nannochloropsis, and as a result, we achieved an oil production efficiency in indoor cultivation (5L scale) that
was approximately eight times higher than that of general microalgae cultivation. Furthermore, to ensure the
necessary nutrients for cultivation, they discovered that wastewater from the Mazda factory could be used for
cultivation without reducing oil production efficiency. To accelerate this effort, we are applying the model-based
development technology we use in automobile development to our research into microalgae biofuel, and
working to build a model platform that will enable desktop studies of everything from cultivation to fuel

production.
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Fig. 1 Microalgae Biofuel Production Cost Prediction
Results
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Fig. 3 Fatty Acid Composition of Nannochloropsis
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Fig. 4 Increased Lipid Accumulation by SPX2 Knockout
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Fig. 7 Comparative Culture Test Results
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Fig. 10 Application of the Model to Tubular Bioreactors

o, MIEREOEEL S MPREEFTERS—BEY
Ot XEFILICDOWVWTIE, TRILF—NZLE, CO, HIiE
LOHELIRABRBLAZETIIBETEITED
(Fig. 11), THUSEDRD T2, HHBEELE/N 1 A AR DEERE )
TIRMEHICAW =D TH 3,

5%, ETIAEFRALRAT=ILT7y T LTHHIEEE
MIIF CTEZEBE L AT LEBELAREZINESE S
LrHiZ, BARREBEERICL 2 MRE/N 1 A RE
EICHRLEEETOEIETILEEEL, BEOFV
ETIIHETBWHIREEN TR OERF U %
BRZEH TV,

- P RS

process flow fucl manufacturing model

Fig. 11 Integrated Process Model

4. F®

N REDH—R > =2 — b SILERBROD,
EENAAMROMEFERZEZEE TEDTVS, &
RICEIFIREBIEEIR TH D, HIRICHITHIEE
EROALICID ATV, SHEBEEER EICAIT,
BIEFREICK D HIEERENZ SO EERKDRIL
&, TORT UL vIL 2 mARE| S H 9 IBEL GG
RICDEATED, BHEKOBIETIZY / LiRER
MOGATEGTFHEBRZICKE LEVWEMEREDRIL
ICEIILTco CORMREREICK L TEERGFDOREZ
To1HER, BREE (BL) T, —MRHAHMEREES
IC& B HIEEEMNRDE &£ 8 5L %43 0.22 [g/L/day]
ZiEMR L7,

o, BEEMEEICAVRREBEICOWVT, IV4
TIZHEK CTEBRTE MEEE L 7o, WHREN1F

BAELD O X MEIR - CO, BEHEEBADOEMICI X, BE
KAIBEED CO, HEHEHBICHEBL 5 3 Hffie LTE
BIbiCE T s E ED o

BIZ, IVAHLBEFERFEICAVWVTWEETILR—X
FREMOZE ZFICDOWT, HIRE/N1 A REZEA
DEREEDHTED, BEHSHMEIEE £ T RS
TEBRETIEBENMBRETEDOOH B, 5%, 5%
SER LHUmREE /N AR O I8 R E) VR3S % AN
LTWw<,

BE3H

(1) f@HIFD : SKYACTIV-D 3.3 ICHE W TR/ A
T4 — IR HVO Z R BRTEEIC T 2B D i A,
TWAEARIR, No.41, pp.112-118 (2025)

(2) IWAIED : MAZDA SPIRIT RACING MAZDA3 Bio
concept TV Y DIEN, XV AR, No.4l,
pp.119-125 (2025)

3) BERIXIINF—T SM3FEIRILF—ICET
BERRE (TRILF—HE2022)

(4) BEEEZARI VY- T L BIARICEITS
EENAAIYRT 7— LAOEEATREMATRE
£ (2012)

(5) T. Nobusawa et al.:

lysophosphatidic acid acyltransferases crucial for

Differently localized

triacylglycerol biosynthesis in the oleaginous alga
Nannochloropsis, The Plant Journal, 90 %, 3 &,
547-559, 2017

(6) NS, KEZFZ  RHEORERZICHTHE
BERODFANILEERBBEEE, tFL
&4, Vol.59, No.1 (2021)

(7) RIBEBARB/REN : 7/ LIRERMOF A
ICEDRBONTEMTH > THILEAFEICRE
Ihfc TECTFREBRIEYS) ICRELEVEY
DEHRMIDWT

(8) T. Kurita et al.: Efficient and multiplexable genome
editing using Platinum TALENs in oleaginous
microalga, Nannochloropsis oceanica NIES-2145,
GENES TO CELLS, 25 %, 105, 695-702, 2020

(9) T. Kurita et al.: Genome editing with removable
TALEN vectors harboring a yeast centromere and
autonomous replication sequence in oleaginous
microalga, Scientific Reports, 15 %, 12(1) 2480
5, 2022

(10) R. R. L. Guillard, J. H. Ryther: Studies of marine
planktonic diatoms. I. Cyclotella nana Hustedt, and
Detonula confervacea (Cleve) Gran, Can. ).
Microbiol., 8, 229-239, 1962

— 110 —


https://www.mazda.com/content/dam/mazda/corporate/mazda-com/ja/pdf/innovation/monozukuri/technology/tech-review/2025/2025_no018.pdf
https://www.mazda.com/content/dam/mazda/corporate/mazda-com/ja/pdf/innovation/monozukuri/technology/tech-review/2025/2025_no019.pdf
https://www.mazda.com/content/dam/mazda/corporate/mazda-com/ja/pdf/innovation/monozukuri/technology/tech-review/2025/2025_no019.pdf

No.41 (2025) IV AR

Em A )1 #1158

A #2

—111—



