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Recently, the utilization of natural zeolites, particularly clinop-
rilolite modified with cationic surfactant (SMZ) with the purpose
0 remove multiple types of contaminants from water was stud-
ed by many researchers especially from Li and Bowman groups
9,10,11,12,13]. Recent study by Campos showed that the mod-
fication of mordenite by ethylhexadecyldimethyl ammonium
'EHDDMA) and hexadecyltrimethyl ammonium (HDTMA) can
remove hexavalent chromium [14]. In addition, Perez Cordoves and
his co-workers [15] have studied for the first time that the affinity
distribution analysis combined with the Freundlich binding model
allows the characterization of the SMZ binding properties for Cr{VI).
Besides that, the surfactant-modified natural zeolites such as stil-
nite and laumontite [16] and clinoptilolite-heulandite rich tuffs
'17] were also used to remove arsenic from water and the results
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Optimization of pressure-induced germination of Bacillus sporothermodurans

spores in water and milk

C. Aouadhi*®%f H. Simonin®%*, H. Prévost ©¢, M. de Lamballerie®¢, A. Maaroufi?, S. Mejri f

The germination of spores by pressure has been studied
extensively for some species of Bacillus such as Bacillus subtilis
(Minh et al., 2010), Bacillus polymyxa (Shigeta et al., 2007), Bacillus
cereus (Opstal et al, 2004), and some species of Clostridium
(Kalchayanand et al., 2004). Two possible mechanisms of pressure-
induced germination have been described. Pressure between 50
and 400 MPa can induce spore germination through the activation
of germination receptors (Pelczar et al,, 2007); however, pressure
above 400 MPa does not activate nutrient receptors but possibly
causes the release of Ca-dipicolinic acid (DPA), which triggers the
cortex-lytic enzymes (CLEs) (Paidhungat et al., 2002).

Few studies have investigated the factors affecting spore
germination and inactivation with HP. For example, the pressure-
induced germination spores of B. cereus and B. subtilis increase
with temperature or pressure-holding time (Raso et al., 1998; Minh
et al. 20101
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Biodegradation of 4-aminobenzenesulfonate by Ralstonia sp. PBA
and Hydrogenophaga sp. PBC isolated from textile wastewater
treatment plant

Han Ming Gan?, Shafinaz Shahir®, Zaharah Ibrahim ", Adibah Yahya**

1. Introduction

4-Aminobenzenesulfonate (4-ABS) is one of the most com-
monly found sulfonated aromatic amines. It is widely used as an
intermediate in the production of textile dyes, sulfonamide drugs,
optical brighteners and pesticides. In nature, the biodegradation of
4-ABS is problematic. Unless there is a specific transport system for
4-ABS, the negatively charged sulfonate group would prevent up-
take of the substrate through the bacteria membrane (Hwang
et al., 1989). Even if bacteria develop an efficient uptake mecha-
nism for 4-ABS, the thermodynamic energy barriers exerted by
both the resonance-stabilized aromatic ring and C-5 bond of
4-ABS5 have to be overcome in order to harness energy from this
compound (Wagner and Reid, 1931). Furthermore, 4-AB5 could ex-
hibit bacteriostatic activity by inhibiting the folate synthesis path-
way which is crucial for the maintenance of deoxynucleotide
precursors pool and DNA synthesis (Brown, 1962; Dallas et al.,
1992). To date, the biodegradation of 4-ABS is still a rare occur-
rence in the microbial community found in natural soil, polluted
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Faculty of Biosciences and Bioengineering, Universiti Teknologi Malaysia, 81310
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harbor sediment and even activated sludge from some wastewater
treatment plants (Alexander and Lustigman, 1966; Tan et al., 2005;
Yemashova and Kalyuzhnyi, 2006).

The consumption of most sulfonated aromatic amines com-
monly will result in the rapid excretion from organism (Greim
et al., 1994 ), However, study in rats showed that 4-AB5 has the lon-
gest retention time following ingestion as compared to its other
counterparts (Honohan et al., 1979) thus making it the most signif-
icant compound to study. Under constant exposure to this com-
pound, some negative effects of 4-ABS have been reported
including hyperactivity in rats (Goldenring et al., 1982) and signif-
icant decrease in the nitrogen transformation processes in soil
(Topac et al., 2009).

One of the most important sources of 4-ABS is sulfonated azo
dyes. In textile industries, sulfonated azo dyes are commonly used
due to its stronger binding to the fiber and lower toxicity as com-
pared to its non-sulfonated analog. Biological treatment of textile
wastewater is highly favored due to its cost-effectiveness and
higher sustainability as compared to physicochemical treatment
(Pearce et al., 2003). In many of the studies found in the literature,
the biological treatment of textile waste involves a two-stage pro-
cess: decolorization and mineralization. In the decolorization
stage, an anaerobic condition is provided to stimulate reductive
cleavage of azo bond by redox active compounds of bacterial origin
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