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Abstract 
Nowadays, the energy demand in both industry and private sector is increasing 

every year. Most energy in the form of fossil fuels is imported. This review shows the 
overview of Thailand’s energy situation and potential to produce biofuel. This review 
also shows the feasibility and technology in production of biofuel from lignocelluloses 
biomass which is the agricultural waste in Thailand and the production of fatty acid by 
using microorganisms in order to reduce the import of fossil fuels from overseas. 
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,    (transesterification) 
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 2  .  
     
    

          C5 (pentose)  C6 (hexose)  
 (Rubin, 2008) 

 33 ,  
64  (Binod et al., 2010; Chandel & Singh, 2011)  

  85 x 109  
 (cereal crops)  2.9 x 109  (Sun et al., 
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 (38.1 

  . . 2549) 
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 2     
 

  

 
 

( ) 
 

( ) 
 

( ) 
 

 

Birch  40.0 23.0 21.0 Olsson & Hahn-Hagerdal 
(1996) 

 
Spruce 43.0 26.0 29.0 Olsson & Hahn-Hagerdal 

(1996) 

Pine 46.4 8.8 29.4 Wayman & Parekh (1990) 

 

Sugarcane 
bagasse 

33.0 30.0 29.0 Neureiter et al. (2002) 

Wheat 
straw 

38.2 21.2 23.4 Wiselogel et al. (1996) 

Corn 
stover 

37.5 22.4 17.6 Zhu et al. (2007) 
 

 
Switch 
grass 

31.0 20.4 17.6 Wiselogel et al. (1996) 

Miscanthus 40.0 18.0 25.0 Sorensen et al. (2008) 

 

Processed 
paper 

47.0 25.0 12.0 Ackerson et al. (1991) 

Newspaper 61.0 16.0 21.0 Ackerson et al. (1991) 

 
 (microbes) 

 (single enzyme)  (multienzyme complexes) 
 (cellulosome)  (Bayer  et al., 2004)

 
 

, 
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 (inhibitors)   , 
 (Alvira et al., 2010; Binod et al., 2010) 

 
(fungi)  (bacteria)   , , , 

, 
 (Chandel & Singh, 2011)  3 

 3   (cellulolytic enzyme)  
 (native strain)  (genetic 

engineered strain) 
 

 
          

  
 

Trichoderma reesei ZU-02 Corn cob residue Cellulase Liming & Xueliang 
(2004) 

Aspergillus niger expressing 
Helicobacter jecorina 
endoglucanase cel 7B 

Hydrolysate from 
sugarcane 
bagasse and 
spruce wood 

Cellulase Alriksson et al. 
(2009) 

Penicillium echinulatum Microbial 
pretreated 
sugarcane 
bagasse 

Endoglucanase, 
Betaglucosidase, 
Xylanase 

Camassola & Dillon 
(2008) 

Neurospora crassa Mixture of wheat 
bran and wheat 
straw 

Endoglucanase, 
Exoglucanase, 
Betaglucosidase, 
Xylanase 

Dogaris et al. (2009) 

Clostridium sp. TCW1 Cellulosic 
feedstock 

Endoglucanases, 
Exoglucanase, 
B-glucosidase 

Lo et al. (2011) 

Rhodothermus marinus 
Thermus thermophilus 

Lignocellulosicbi
omass 

Cellulases, 
Hemicellulases 

Gladden et al. 
(2011) 

Pseudomonas fluorescens Cellulose - Nakajima-Kambe   
et al. (2005) 

   C. thermocellum 

 25  (Bayer et al., 2004; Gilbert, 2007; Gold & Martin, 2007) 
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 (scaffold)  3 
 (Lego-like arrangement) 

 (functionality)   (combination) 
 

 (Gilbert, 2007; Gold & Martin, 2007) 
 

 

 3    
25  ( )  
Clostridium thermocellum  (domain) 

 
 

 LEGO-like arrangement (Gilbert, 2007; Gold 
& Martin, 2007) 

 

 (phospholipid) 
 (long-chain fatty acyl)  (biomolecules) 

 (biofuels) 
 (fatty acid derivatives)   

(fatty alcohol),  (fatty acid acyl ester),  (fatty 
acid-derivative alkanes),  (alkenes) 

 (water solubility),  (energy density), 

 (Fujita et al., 2007; Chan & 
Vogel, 2010)  
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 4   (acetyl-
CoA)  (malonyl - CoA) 

  ,   
 (carbon)  2   

 

 4  (Zhang et al., 2011) 
    Escherichia coli  (native strain)  

  acyl - ACP, fatty acid,  acyl - ACP 
    fatty alcohol, 

         Long - chain alkenes, FAEEs, alkenes, alkanes  

 
 Escherichia coli 

   1.2  
 72  (Steen et al., 2010)  FAEEs 

 (Duan et al., 2011)  5  
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 5   FAEEs  E. coli  
 (Duan et al., 2011)  (  

PDH  ACC)  ( )  ( )  8 
 E. coli   FAEE (  

C12  C18)  
 E. coli   Zymomonas mobilis  Acinetobacter 

baylyi (  PDH: pyruvate dehydrogenase; ACC: acetyl-CoA carboxylase; 
PDC: pyruvate decarboxylase; ADH: alcohol dehydrogenase; TE: thioesterase; 
FadD: fatty acyl-CoA synthase; FadE: acyl-CoA dehydrogenase; WS/DGAT: wax 
synthase/acyl-coenzyme A: diacylglycerol acyltransferase) 

 
    

 
 

 
  (Bayer et al., 2004) 

 
  

  
 

 E. coli  
 1.2   72  (Steen et al., 2010) 
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