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Exploitation and Utilization of Rich Lipids-microalgae, as New
Lipids Feedstock for Biodiesel Production—a review
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Abstract: As a renewable energy sources to replace conventional fossil fuels, biodiesel fuels have been becoming increasingly re-
quirements to global fuels market. Biodiesel derived from oil crops cannot realistically satisfy even more fraction of the raw material
existing costs and soil competitive demand for its growth. Microalgae appear to be the advantage of costs that is capable of higher
photosynthetic efficiency, larger biomass, faster growth compared to those of oil crops. Lipid content of many microalgae is usually
80% of its dry weight. Genetic microalgae with high-oil productivity by genetic manipulations are capable of making microalgal
biodiesel economically competitive with petrodiesel through large-scale production of genetic microalgal biomass. As demonstrated
here, the use of biodiesel fuels in home and abroad are currently introduced, and the cost advantage of microalgae as the raw material
is analyzed; And moreover, the progress of microalgal genetic engineering in regulation of lipid metabolism and the problems in the
construct of genetic microalgae strains as well as approaches for making microalgal biodiesel appear to be an important source of

renewable fuel that has the potential to completely displace fossil diesel are discussed in this review.

Keywords: genetic engineering, microalgae, oil crops, biodiesel

Received: July 23, 2007; Accepted: September 5, 2007

Supported by: the National Science Foundation of China(No. 30670493), Tianjin Key Projects of Science and Technology(No. 04318271), Tianjin
Science and Technology Developmental Funds of Universities and Colleges(No. 20060724)and Exceptional Talented Persons Initial Funds of TUST
(No. 20060411)

Corresponding author: Dingji Shi. Tel: +86-22-60601116; Fax: +86-22-60600358; E-mail: cyano.shi@yahoo.com.cn, dhsong@tust.edu.cn

% {8 BF %34 (No. 30670493), KHEMRMLBOCE S H (No. 04318271), Kt KAHE R RS RITH  (No. 20060724)F1K
HRHE R A 518 234 (No. 20060411) % ) o



342 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

March 25, 2008 Vol.24 No.3

1 A4 5 B

SO, NO

2/3, ,

2 AR R AT K2R
21 HREEHEENESHIER

>

Journals.im.ac.cn

50%~85%"!,

22 WEFIFEMSMEZRR

1.18
[3]

1350

11

, 2003
250
2004 1~11
625 t, 239
56%: 32,
: 216t 1.2
2005 653 t,
433t 169.4 t,
50.6 t
, 2010
t, 72%4
? 2003 1
2006
12 “ oo
5]
20%



343

, 1 mm)
500 t/ ,
200t (el 24 h
, 20 90 , 3.5 h!"
, 8000 ha ( ) ;
, , C N
s 50g -m?>*-d7",
, Cl6 CI8 (8]
, 15%~20%
, , 80% 111 18 000 km
3 R BN A A TR OB ,
’ 4 E i REORE AT R R
41 SHERMENHESERENREHR
1978
, 3000
, , 300
3.1 EAEMBMEMEAEMSHERB R AL E 50 g-m?-d7,
, 80%!1*
, , 42 NAERIEFHAGESHEILENESE

>

>

: : 421 SREEEMEXRMCHHE A RILE

, (acetyl-coenzyme A carboxylase, ACCase)fff 3%

Journals.im.ac.cn



344 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

March 25, 2008 Vol.24 No.3

A , A
carboxylase, ACCase)

) ACCase
(D
ATP+HCO; ADP+Pi
1 (1) Biotin Carboxylase i
HN/\NH HNZ \N-CO;

N

§ BCCP  BCCP S

N

(2) Carboxyltransferase

Malonyl-CoA Acetyl-CoA

El1 KEAFEH ACCase HI{ERHLF
Fig. 1 The reaction mechanism of E. coli
acetyl-CoA carboxylase
(1)The biotin bonded with ACCase is carboxylated by biotin car-
boxylase. (2)The carboxyl group is transferred from carboxybiotin
to acetyl-CoA to form malonyl-CoA
(Excerpt from Davis et al 2000)
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Fig. 1 The ACC gene of Escherichia coli and partial cyanobacteria (including deductive homological genes)

Molecular weight

ACC gene Microbe species mRNA (nt) Amino acid number (kD) GenBank access number
Escherichia coli 960 320 353 D83536
Nostoc punctiforme PCC 73102 981 326 35.9 NZ_AAAY02000034
accA Nostoc sp. PCC 7120 981 326 35.7 NC_003272
Synechococcus elongatus PCC 6301 984 327 35.7 AP008231
Synechococcus PCC 7942 984 327 357 U59236
Synechocystis sp. PCC 6803 981 326 36.0 NC_000911
Escherichia coli 471 156 16.7 M80458
Nostoc punctiforme PCC 73102 558 185 19.7 NZ_AAAY02000072
accB Nostoc sp. PCC 7120 549 182 19.2 NC_003272
Synechococcus elongatus PCC 6301 477 158 16.9 AP008231
Synechococcus PCC 7942 477 158 16.9 U59235
Synechocystis sp. PCC 6803 465 154 16.3 BA000022
Escherichia coli 1350 449 493 M80458
Nostoc punctiforme PCC 73102 1344 447 49.3 NZ_AAAY02000007
accC Nostoc sp. PCC 7120 1344 447 49.1 NC_003272
Synechococcus elongatus PCC 6301 1362 453 49.7 AP008231
Synechococcus PCC 7942 1362 409 44.7 U59234
Synechocystis sp. PCC 6803 1347 448 49.2 NC_000911
Escherichia coli 915 304 333 M68934
Nostoc punctiforme PCC 73102 951 316 35.5 NZ_AAAY02000009
aceD Nostoc sp. PCC 7120 951 316 35.5 NC_003272
Synechococcus elongatus PCC 6301 918 305 33.8 AP008231
Synechococcus PCC 7942 918 305 33.8 U59237
Synechocystis sp. PCC 6803 981 326 36.4 NC_000911

* The data cuts off June 13, 2007
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Fig. 2 The reaction mechanism of phosphoenolpyruvate
carboxylase in lipid synthesis pathway
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