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Abstract 
Lipase purified from Aspergillus japonicus isolated from Ropalidia marginata paper nest was attempted for 
crystallization by hanging drop method.  2-methyl- 2, 4-pentanediol (MPD) was used as the precipitating 
agent and single crystals of A. japonicus lipase were obtained by using protein concentrated to  
10 mg/mL and a reservoir solution containing 10-20% MPD buffered with 150 mM cacodylate buffer  
(pH, 6.8). Small crystals of 0.05 x 0.05 x 0.03 mm dimension resulted at the end of a week. 
Keywords: Lipase, Aspergillus japonicus, hanging drop method, precipitating agent, cacodylate buffer.    

Introduction 
Lipases (Triacylglycerol acyl hydrolase E.C.3.1.1.3) are 
involved in the breakdown and mobilization of lipids 
within the individual organisms as also their migration 
from one organism to another (Beisson, 2000; Muralidhar 
et al., 2001). Microorganisms are known to produce 
emulsifying agents or biosurfactants to help solubilize 
lipids (VanDyke, 1991). Thousands of enzymes with 
different substrate specificities are known, although only 
a few have been isolated in pure crystal form, and 
virtually little is known about their structure and function. 
Microbial lipases have assumed a great deal of 
importance as industrial enzymes in view of their 
potential for use in various biotechnological processes. 
Fungi are important enzyme producers since they 
produce enzymes extracellularly (Jaeger and Eggert, 
2002).  
 
Lipases are being exploited owing to their low cost of 
extraction, thermal and pH stability, substrate specificity, 
and activity in organic solvents. Lipases are the most 
widely used enzymes in organic syntheses and more 
than 20% biotransformations are performed with lipases 
(Gitlesen et al., 1997). In view of the variety in 
applications, there has been a renewed interest in the 
development of sources of lipases. Numerous species of 
bacteria, yeasts and moulds produce lipases with 
different enzymological properties and specificities but 
moulds are known to be more potent lipase producers 
(Choo et al., 1998). These microorganisms produce 
lipases both by solid substrate and submerged 
fermentations (He et al., 2004). Because of huge 
variation in applications, the availability of lipases with 
specific characteristics has still been a limiting factor. 
Thus, to search for new lipases with different 
characteristics and to improve their production continue 
to be new goals for researchers. Most commercially 
viable lipases are synthesized by fungi and yeasts. 
 
 

Commercial lipolytic enzymes are produced from 
Rhizopus delemar (Espinosa et al., 1990; Cruz et al., 
1993; Shimada et al., 1996); Humicola lanuginosa 
(Morinaga et al., 1986; Ivanova  et al., 2002), Penicillium 
chrysogenum (Ferrer et al., 2000), Fusarium 
heterosporum (Nagao et al., 1998), Rhizopus chinensis 
(Nakashima et al., 1988) and  Candida rugosa (Valero  
et al., 1988; Obradors, 1993). A number of extracellular 
fungal lipases have been purified and the  
physico-chemical properties ascertained. Many lipases 
have been extensively purified and characterized in 
terms of their activity and stability profiles relative to pH, 
temperature, and effects of metal ions and chelating 
agents. In many cases, lipases have been purified to 
homogeneity and crystallized. Against these backdrops, 
in this little piece of investigation, lipase purified from 
Aspergillus japonicus isolated from Ropalidia marginata 
paper nest was attempted for crystallization by hanging 
drop method. 
 
Materials and methods 
Purified Aspergillus japonicus lipase: Lipase from 
Aspergillus japonicus isolated from Ropalidia marginata 
paper nest was purified to homogeneity by Q-sepharose 
and Sephadex G-100 chromatography (Jayaprakash and 
Ebenezer, 2012).   
 
Crystallization of A. japonicus lipase by hanging drop 
method: Among the crystallization micro method 
(McPherson, 1982; 1990; Carter, 1990), hanging drop 
technique uses diffusion to bring about equilibrium and 
requires only small amount of protein. In this method a 
drop of 3-5 μL of protein solution of purified A. japonicus 
lipase was mixed with the same volume of precipitant 
solution suspended on a siliconized microscope glass 
cover slip. The cover slip placed upside down over a 
small well containing 0.5 to 1.0 mL of precipitating 
solution.  
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Care should be taken such that the chamber is sealed 
properly by applying grease to the circumference of the 
well before the cover slip is placed.  The hanging drop 
setup is shown in Fig. 1. The initial precipitant 
concentration in the droplet is less than that in the 
reservoir. Over the time the reservoir pulls water from the 
droplet in a vapor phase until the surface tension of drop 
and reservoir are equilibrated. During this equilibration 
process the sample is also concentrated, increasing the 
relative super-saturation of the sample in the drop. 
Equilibration is reached when the reagent in the drop is 
approximately the same as in the reservoir (Rhodes, 
1993; McRee, 1993).  
 

Fig. 1. Hanging drop vapour diffusion. 

 

 

 
 
 
 
 
Results and discussion 
The purified lipase from A. japonicus was crystallized by 
hanging drop vapour diffusion method.  
2-methyl- 2, 4-pentanediol (MPD) was used as the 
precipitating agent. Single crystals of A. japonicus lipase 
were obtained by the hanging drop method using protein 
concentrated to 10 mg/mL and a reservoir solution 
containing 10-20% MPD buffered with 150 mM 
cacodylate buffer (pH = 6.8). Two L of the protein was 
mixed with 2 µL of reservoir solution. Small crystals of 
0.05 x 0.05 x 0.03 mm dimension resulted at the end of a 
week (Fig. 2). The dimensions of crystals for certain fungi 
are given as- Geotrichum candidum; 0.6  0.6  0.3 mm 
(Schrag and Cygler 1993), Humicola lanuginose; 0.4  
0.4  0.2 mm (Brzozowski et al., 1991), Rhizopus niveus; 
1.2  0.3  0.3 mm (Kohno et al., 1994), and R. delemer; 
0.4  0.4  0.2 mm (Derewenda et al., 1992). The crystal 
size for A. japonicus is also characteristic to this fungus. 
 
Conclusion    
Lipase purified from Aspergillus japonicus isolated from 
Ropalidia marginata paper nest was attempted for 
crystallization by hanging drop method.   
2-methyl- 2, 4-pentanediol (MPD) was used as the 
precipitating agent and single crystals of A. japonicus 
lipase were obtained by using protein concentrated to  
10 mg/mL and a reservoir solution containing 10-20% 
MPD buffered with 150 mM cacodylate buffer  
(pH, 6.8). The crystals obtained were of 0.05 x 0.05  
x 0.03 mm dimension.    
 
 

  
Fig. 2. Crystals of Aspergillus japonicus lipase (x 6). 
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