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ABSTRACT

The recovery of Bacillus thuringiensis (Bt) based biopesticides from fermented sludge broth
via cross-flow microfiltration (CFMF) was evaluated. Three types of microfiltration mem-
branes, WX-model cellulose, cellulose acetate, and polyethersulfone, were tested for their
permeate flux and restoration capacity. The cellulose acetate membrane with a pore size of
0.8 lm was selected for further process optimization and modeling of CFMF. Under optimal
conditions, the permeate flux could be greater than 20 l/m2/h if the retentate contained was
less than 100 g/l. The spore and crystal proteins recoveries were found to be 99 and 95%,
respectively. The standard hydraulic resistance-in-series model was used to determine the
parameters of CFMF of Bt fermented sludge. The results demonstrated that CFMF was
effective for Bt based biopesticide recovery from fermented sludge.
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1. Introduction

Bacillus thuringiensis (Bt) is a Gram-positive, spore-
forming bacteria that has been extensively used for
four decades in biopesticidal formulations due to its
safe environmental and human health records [1].
This microorganism is characterized by the production
of crystal-shaped parasporal inclusions that contain
insecticidal proteins [2]. In addition to the principal
contributors of entomotoxicity (namely crystal pro-
teins and viable spores [VS]), there are various other

insecticidal factors such as proteases, chitinases,
phospholipases, vegetative insecticidal proteins, and
other unknown components, which all need to be
recovered efficiently from the fermented broth and
then formulated, packed, or dried [3]. Various meth-
ods, traditional or advanced, have been used for the
recovery of the active components during downstream
processing. The advantages and drawbacks of the
recovery methods commonly used for Bt-based bio-
pesticides are listed in Table 1. None of these methods
can achieve high recovery efficiency with low energy
and time requirements. An alternative to these
approaches that has been developed over the last*Corresponding author.
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