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ASP

21

2007

(Energy Independence and Security Act of 2007) 2022

360 210

DOE 2008 200

2010 5 National Algal 

Biofuels Technology Roadmap 2010 MAY

DOE

DOE 2008 National Alliance For 
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3 JPEC 23 2 2 ~

DOE i
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2- 2 Sapphire Energy, Inc. DOE
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100BPD
DOE 5,000

300
56

10 100 1 3 

Dynamic Fuels, LLC

2008 91 2009 1
Boeing 737-800 2

2015 1 
5,000

2012 2018
2025 100

DOE 5,000 5,450 
Bill Gates Cascade 

Investment Venrock 

                                                       
i http://www.pecj.or.jp/japanese/minireport/pdf/H21_2010/2010-031.pdf
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DOE
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5
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1L 1 80

1.8 2 144 160

1 200 1.8 1kg

18

2- 5 Solazyme ii

1 1

1,000 1,800-2,000
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1,000 2,500-20,000

2,000 1,000K 20,000 2,000K iii

Chevron 2010 100

80,000L 550,000L 11

60 Solajet 40

737-800 iv 4

Bunge

10 Bunge

9,000 -1 1,000 75 -91 13 7-12
v

                                                       
i http://solazyme.com/market-areas
ii http://www.biofuelsdigest.com/bdigest/2011/03/15/solazyme-files-100m-ipo/
iii Solazym Alguronic acid
iv http://jp.reuters.com/article/3rd_jp_jiji_EnvNews/idJPjiji2011110700165
v http://www.emeye.jp/disp/BRA/2012/0405/stockname_0405_010/0/
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Solazyme Amyris 5 1 3

1 4 900 700

Solazyme
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2- 6 Solazyme 20 ii

Chevron 20

1 Fidelity Management & Research Co.

2 T. Rowe Price Associates, Inc.

3 S.A.C. Capital Advisors LP

4 DNB Asset Management AS

5 TIAA-CREF Asset Management LLC

6 The Vanguard Group, Inc.

7 Alyeska Investment Group LP

8 Invesco PowerShares Capital Management LLC

9 BlackRock Fund Advisors

10 BlueCrest Capital Management UK LLP

11 Tygh Capital Management, Inc.

12 Kingdon Capital Management LLC

13 Peregrine Capital Management, Inc.

14 State Street Global Advisors

15 Northern Trust Investments

16 Driehaus Capital Management LLC

17 Credit Suisse (United States)

18 Morgan Stanley Smith Barney LLC (Securities)

19 Savitr Capital LLC

20 Deutsche Bank Investment Management, Inc.

                                                       
i FactSet
ii FactSet
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(ABC) 
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2
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ii http://www.international.inra.fr/press/greenstars
iii KAIST Korea Advanced Institute of Science and Technology
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i Baldauf. S. Journal of Systematics and Evolution 46 (3): 263–273 (2008)
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i Baldauf. S. Journal of Systematics and Evolution 46 (3): 263–273 (2008)
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i

ii (Ulva) + (Cladophora) + Chaetomorpha
iii (Laminaria) iii

                                                       
i 21

50 123-125 2002
http://wwwsoc.nii.ac.jp/jsp/pdf-files/38SeaweedIndustry.pdf

ii G. Roesijadi, A.E. Copping, N.H. Huesemann, J. Forster and J.R. Bennemann: Independent 
Research and Development Report IR Number: PNWD-3931, pp.114. 
(http://www.scribd.com/doc/16595766/Seaweed-Feasibility-Final-Report )
J. Sheehan, T. Dunahay, Js. Bennemann and P. Roessler: A Look Back at the U.S. Department of 
Energy’s Aquatic Species Program: Biodiesel from Algae. National Renewable Energy Laboratory
NERL/TP-580-24190, pp 294 (1998)
VDI: Verein Deutscher Ingenieure Guidelines 2004, Guideline VDI 4630, Düsseldorf, Gerrmany 
(2004)

iii V.N. Gunaseelan: Biomass and Bioenergy 13, 83-114 (1997)
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ii

iii iv

1kg 1,390L 72 v

(Chlorella vulgaris)vi

(Chlorococcum littorale)vii (Synechococcus)viii

ix 13 20 37
x NREL

                                                       
i 16 (4) 31-35 (2007)
ii http://www.nedo.go.jp/content/100110072.pdf
iii J. Sheehan, T. Dunahay, Js. Bennemann and P. Roessler: A Look Back at the U.S. Department of 

Energy’s Aquatic Species Program: Biodiesel from Algae. National Renewable Energy Laboratory
NERL/TP-580-24190, pp 294 (1998)

iv Y. Chisti: Biotech. Advances 25, 294-306 (2007)
v VDI: Verein Deutscher Ingenieure Guidelines 2004, Guideline VDI 4630, Düsseldorf, Gerrmany 

(2004)
vi A. Hirano, R. Ueda and Y. Ogushi: Energy 22 (2-3), 137-142 (1997)
vii Y. Ueno, N. Kurano and S, Miyachi: J. Frement. Bioeng., 86 (1),38-43 (1998)
viii Y. Ueno, N. Kurano and S, Miyachi: J. Frement. Bioeng., 86 (1), 38-43 (1998), R.P. Woods, J.R. 

Coleman and M. De Deng: U.S. Patent 6699696 (2004)
ix D. Dotta,D. De, S. Chaudhuri and S.K. Bhattacharya: Microbial Cell Factories, 4, 36 

doi:10.1186/1475-2859-4-36 (2005)
x A. Hemschemeier, A. Melis and T. Happe: Photosynth. Res., 102, 523-540 (2009)
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2.

3.

4.

( )

( )

( )

10%

FAMs

NOx

Botryococcus Aurantichytrium

                                                       
i W.A. Amos: Milestone Completion Report for the U.S. Department of Energy’s HCFIT Program 

Analysis Task, NREL/MP-560-35593, pp.28 (2004)
ii

http://bio-hydrogen.kanagawa-u.ac.jp/index.html
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70~80%
i

2018

ii 3- 2 2

(Chlorella)

2-10μm

45 20 20

1960

2010

(CNRS) iii

(Dunaliella)

2 β

                                                       
i Website 2011 4 18

:
http://www.maekawabio.org/press.pdf

ii http://www.euglena.jp/research/system.html
iii The Plant Cell September 2010 vol. 22 no. 9 
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i http://park.itc.u-tokyo.ac.jp/pls/crest.html
ii http://labs.psc.riken.jp/anmru/
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i. (2010)

ii.

2011

www.j-phoenix.com/pages/65/file20110625.pdf

iii. DIC http://www.dlt-spl.co.jp/

iv. 2012

v. 22 23

22

vi. (2009

http://www.jst.go.jp/kisoken/crest/report/heisei21/pdf/pdf09/09-008.pdf
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CO2

i ii iii

                                                       
i R.J. Radmer; Photobioreactor U.S. Patent 4, 952, 511 (1999)
ii J.C. Ogbonna, T. Soejima and H. tanaka; J. biotechnol., 70, 289-297 (1999)
iii M. Janssen, T. tramper, L.R. Mur and P.H. Wijffels; biotechnol. Bioengin., 81, 193-210 (2002)
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i ii iii

CO2

CO2

CO2 2

3 iv CO2

CO2

20%

v

                                                       
i O. Pilz; Appl. Microbiol. Biotechnol., 57, 287-293 (2001)
ii Y.K. Lee and S.J. Pirt; J. Chem. Technol. Biotechnol., 34B, 28-32 (1984)
iii R.W. Bobcock, J. Malda and J.C. Radway; J. Aool. Phycol., 14, 169-184 (2002)
iv M.Shoiho, M.Kawachi, K.Horioka, Y.Nishita, K.Ohashi, K.Kaya and M. Watanabe (2012), 

“Business evaluation of a green microalge Bortryoccus braunii oil production system, Procedia 
Environmental Sciences, in press.

v R. Shimamura, S. Watanabe, Y. sakakura, M. Shiho, K. Kaya and M.M. Watanabe; Procedia 
Environ. Sci., in press. (2012)
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i K.L. Terry and L.P. Richmond; Enzyme Microb Technol., 7, 474-487 (1985)
ii M.A. Borowitzka; In “Chemicals from mciroalgae2 Taylor & Francis, 313-352 (1999)
iii Y. Chisti; Trends in Biotechnol., 26, 126-131 (2008)
iv L. Rodolfi, G.C. Zittelli, N. Bassi, G. Padovani, N. Biondi, G. Bonin et al.; Biotechnol. Bioengin., 

102, 100-112 (2008)
v C.U. Ugwu, H. Aoyagi and H. Uchiyama; Bioresource Technol., 99, 4021-4028 (2008)
vi O. Pilz; Appl. Microbiol. Biotechnol., 57, 287-293 (2001)
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iv iii v i
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i M. Ioki, M. Ohkoshi, N. Nakajima and M.M. Watanabe; Bioresource Technology 109:       

(2012)
ii B. Wilson; “Large Scale Production of Microalgae for biofuels” PDF file in International 

Symposium on Algal Fuel Research, Tsukuba, Japan, July 27 2009
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iii D. Fishman, R. Majumdar, J. Morello, R. Pate and J. Yang: National Algal Biofuels Technology 
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1 0.4ha 120ha 1 80

1ha 80 ÷120ha 1ha 6,000 1m2

6,000 20 1ha 300

1ha 600

                                                       
i http://www.miyata-bussan.jp/shop/house/index.html 3.6 m× 18.0 m

/ 1
1 206,500

64.8 206,500 ÷64.8m2=3,186 / m2

117

Sapphire Energy

Sapphire Energy

Solazyme

6

60kL/ha/ 1L 100

Solazyme 1L 400 30kL

30,000 L×100 /L 300    30,000 L×400 /L 1,200

1,500

3 1 500 20

1ha 1 1ha 1,000

120ha

CO2

CO2

CO

116



117

Sapphire Energy

Sapphire Energy

Solazyme

6

60kL/ha/ 1L 100

Solazyme 1L 400 30kL

30,000 L×100 /L 300    30,000 L×400 /L 1,200

1,500

3 1 500 20

1ha 1 1ha 1,000

120ha

CO2

CO2

CO

117



118

i

( )

( )

2

120ha

1ha

                                                       
i http://www.maff.go.jp/j/seisan/ryutu/plant_factory/index.html 

119

118



119

119



平成 23 年度農山漁村 6 次産業化対策事業

平成 23 年度農山漁村 6 次産業化対策事業に係る緑と水の環境技術革命プロジェクト事業

農山漁村における藻類バイオマスファームの事業化可能性調査報告書

発 行 日：2012 年 3 月

編集責任者：筑波大学 生命環境系 教授 井上 勲

筑波大学 生命環境系 教授 渡邉 信

筑波大学 生命環境系 教授 彼谷 邦光

ジェイ・フェニックス・リサーチ株式会社 代表取締役 宮下 修

発 行 者：藻類産業創成コンソーシアム 理事長 井上 勲

印 刷：株式会社イセブ




