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INTRODUCTION 

 

The South African poultry industry has developed rapidly over the years due to increased poultry 

product demand by consumers. High demand of poultry products results into the generation of a 

high volume of poultry slaughterhouse wastewater (PSW) (Basitere et al., 2017). This wastewater 

contains a high concentration of organic constituents and inorganic matter and as such the 

wastewater cannot be discharged into fresh water receiving bodies without pre-treatment. This 

wastewater provides a suitable environment for microbial proliferation due to its temperature, pH 

and the availability of growth promoting organic constituents which harness microbial growth. The 

microorganisms that are produced in such growth conditions produces intra- and extra-cellular 

polymeric substances some of which are bioflocculants which used in flocculation process required 

for the pre-treated of the PSW to minimise total suspended solids (TSS) and other pollutants. 

Flocculation is a process whereby flocculants are added into the wastewater such that micro-flocs 

can coalesce resulting into the formation of larger flocs, which in turn results in removal, 

agglomerated suspended solids and FOG globules (Li et al., 2014; Sharma et al., 2006). This 

application is desirable when using a Dissolved Air Flotation system (DAF). The aim of this study 

was to isolate bacterial strains and subsequently identify them prior to characterising and 

identifying the functional groups and flocculation mechanisms of bioflocculants produced from 

these isolates. 

 

MATERIALS AND METHODS 

 

The isolates were collected, using sterile centrifuge tubes, from a poultry slaughterhouse wastewater 

discharge trough belonging to a commercial producer of poultry products (Cape Town, Western 

Cape, South Africa). Agar plates with pure colonies were then stored at 4 °C and re-cultured when 

other experiments were conducted. The agar plates with pure cultures were sent to an external 

SANAS accredited laboratory, Inqaba biotech (Pretoria, Gauteng, South Africa) for 16S rRNA 

amplification and sequencing. The 16S rRNA sequences obtained were compared with the readily 

available sequences in the Gene Bank (US National Library of Medicine Basic Local Alignment 

Search Tool [BLAST]) (http://blast.ncbi.nlm.nih.gov/Blast.cgi). The bioflocculant production 

medium, which was also used for inoculum preparation for the isolates, comprised (per 100 mL): 

peptone (0.5 g), (NH4)2SO4 (0.2 g), yeast extract (0.1 g), CaCl2 (0.7 g), NaCl (0.01 g), 

MgSO4.7H2O (0.02 g), K2HPO4 (0.1 g) and glucose (0.1 g). The pH of the production medium was 

adjusted to various pH values ranging from 2.9 to 10, using 1 M NaOH/1 M HCl. Pure colonies 

growing on the nutrient agar plates were inoculated into 50 mL of the medium in a 250 mL conical 

flask. The inoculum was incubated at 33 deg celcius overnight. After 24 hours 5 mL of the 

inoculum was used to inoculate 45 mL of the production medium. These samples were quantified 

for microbial growth rate and flocculation activity usin 4 g/L kaolin clay. For the recovery of 

bioflocculants functional groups the aforementioned bioflocculant producing media was used to re-
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culture the isolates for 24 hours at 36 deg celcious at 121 rpm. After fermentation the culture was 

centrifuged at 4000 rpm for 30 minutes to recover the supernatant. Cold ethanol was added to the 

supernatant using ratio 2:1 (v/v) that is alcohol to supernatant followed by swirling the mixture for 3 

minutes and recovering the precipitate using a bench top centrifuge operated at 4000 rpm for 3 

minutes this procedure was repeated 3 times (n=3). The obtained precipitate was dialysed in 

distilled water overnight and the precipitate was dried. The recovered precipitate Fourier Transform 

Infrared Spectrophotometer (Brucker Vector 33). A mass of 1mg of the dried bioflocculant sample 

was mixed with KBr, forming a pellet, which was pressed to form a disc, prior to analysis. A 

Zetasizer, (Zetasizer Nano Z.S, Malvern Instruments Ltd, United Kingdom) was used for zeta 

potential measurements. 

 

RESULTS AND DISCUSSION 

 

The flocculation media was optimised to achieve high flocculation activity under various growth 

conditions (i.e. pH, temperature including incubation time) using kaolin clay. The bioflocculant 

producing isolates that were isolated from poultry slaughterhouse wastewater achieved high 

flocculation activity under various flocculation conditions. The analyses indicated the presence of 

hydroxyl groups that results from the vibration of O-H and N-H bond present in sugar rings of 

polysaccharides. Furthermore, weak bends depicting presence of alkynes was observed at 2132.51 

cm-1. Another Peak was present at 1636cm-1 which indicated the presence of alkenes or amines. The 

peak observed at 1174cm-1 indicating the presence of amines/ carboxylic acids. These results 

suggest that the bioflocculant contains both polysaccharides and some proteins. The functional 

groups present in this bioflocculant are known to be preferred for flocculation purposes due to their 

hydrophilicity which aid in the extension of polymer chain and also for the adsorption of particles. 

The addition of bioflocculants at different dosages to the kaolin suspension with different pH, did 

not change the zeta potential of the suspensions, remaining at up to -17.3 mV thus also suggesting 

that the mechanisms was not charge neutralisation. From the bonding mechanism assay, it was 

suggested the mechanism used by the bioflocculants was large bridging, in which the functional 

groups that makes up the bioflocculant (adsorb or adhere) aid hydrogen bonding of bioflocculants 

and kaolin clay thus resulting in floc agglomeration. 
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