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The extraction of crude enzyme of lipase from Penicillium candidum PCA 1/
TT031 by way of solid state fermentation

Abstract

Solid-state fermentation (SSF), which is an excellent alternative for industrial enzyme 
production, entails the exploitation of cheap agro-industrial residues (low priced culture 
media). This paper delves into the cultivation of mould (GRAS Penicillium candium PCA 
1/TT031) using wheat bran (WB) as the culture media. The parameters for crude enzymatic 
extraction of lipase production were optimized to achieve the highest possible lipase activity. 
An incubation period of 7 days (3.06 U/g WB), 2% of tributyrin (5.43 U/g WB), meat peptone 
equal to 2% (5.2 U/g WB), moisture content of 50% (v:w) (6.6 U/g WB), initial pH of 9.0( 8.6 
U/g WB), inoculum size of 5×106 spore/g of WB (11.3 U/g WB), an incubation temperature of 
20°C (13.6 U/g WB), and an extractant consisting of phosphate buffer pH 7.0 (14.7 U/g WB) 
were the conditions applied for this study.

Introduction

Solid-state fermentation (SSF), which is 
deemed eco-friendly, commonly uses solid agro-
industrial wastes (resides) as substrates (source of 
carbon) (Thomas et al., 2013). The SSF process 
has been extensively researched for the generation 
of high value-added products. These high value-
added products include enzymes and biofuels 
(Singhania et al., 2009). The employment of SSF 
for the production of enzymes (such as lipases and 
proteases) is favourable as it comes with several 
advantages (Salihu et al., 2012). Amongst all the 
agro-industrial residues, wheat bran is considered the 
most appropriate for many secondary metabolisms. 
These include lipases and proteases (Couto and 
Sanromán, 2006; Barrios-González, 2012; Thomas 
et al., 2013). A successful SSF process is dependent 
upon several significant factors. Among them are the 
selection of a suitable substrate and microorganism, 
product isolation, process optimisation, as well 
as purification (Thomas et al., 2013; Murthy and 
Kusumoto, 2015). Lipases, which are considered 

highly stable enzymes, can remain active even under 
extreme conditions. These enzymes can be obtained 
in satisfactory amounts from plants, animals and 
recombinant or natural microorganisms. Lipase 
production was compared by Diaz et al. (2006) 
for Rhizopus homothallicus in SSF cell cultures 
and submerged fermentation (SmF). A maximum 
extracellular lipase activity of almost 50 U/mL can 
be realized after a 22 hour fermentation period. The 
SSF cell cultures displayed maximum lipase activity 
of 1,500 U/g for dry matter (DM) following a 12 
hour period of culture growth. The production of 
acidic lipase was studied by Mahadik et al. (2002). 
They employed Aspergillus niger in SSF through 
the optimisation of various factors on a ‘one by 
one’ basis. It was observed that the highest recovery 
was achieved through a combination of wheat bran 
and olive oil as the lipid substrate. In the context of 
enzyme production, wheat bran proved to be the most 
appropriate among other natural substrates. 

Numerous factors govern SSF. Each factor is 
critical for establishing the economic and technical 
feasibility of the development process. While many 
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