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ABSTRACT

ABSTRACT

There is great interest in methods of detoxifying food containing toxic fungal
metabolites while still retaining the nutritional value. Successful de-contamination
implies increased food supplies in regions where food supply is poor, and mycotoxin
contamination is prevalent. Biological detoxification is generally likely to be milder
and maintain food/ feed nutrient levels better.

This research examined the potential of various microbial strains to destroy or reduce
the toxicity of aflatoxin B1 (AFB1), ochratoxin A(OTA) and patulin (PAT) when
cultured in mycotoxin containing liquid media. Initial studies were focused upon the
potential of pro-biotic bacteria. Five strains were used (three strains of Lactobacillus,
and one each of Lactococcus and Bifidobacterium) to detoxify AFB1. The amount of
AFB1 adsorbed by the pro-biotic bacteria was influenced by both microbial numbers
and toxin concentration. In addition, the temperature had a significant effect on the
adsorption of AFB1. A series of experiments was used to investigate whether or not
physical or chemical treatments would induce any marked alteration in the adhesion
of aflatoxin B1. The results indicate that AFB1 adhesion is mediated by means of
binding to cell wall polysaccharide and peptidoglycan, probably by hydrophobic
interactions and intermolecular forces of attraction to the peptidoglycan element in

the cell wall. Lipoteichoic acid may also be involved in the adhesion process.

Later studies involved the use of Actinomycete bacteria for degrading AFB1, PAT
and OTA. Controlled liquid cultures of these bacteria (Rhodococcus erythropolis
ATCC 4277, Streptomyces lividans and Streptomyces aureofaciens) were employed
and tested against fungal toxins in liquid media. The amount of the fungal toxin
remaining after various durations of treatment was measured by reverse phase
HPLC, LCMS, and TLC to confirm the degradation of the AFB1. The pathway of
degradation or chemical alteration of the toxin was followed by means of high
resolution FTMS analysis to unravel the degradative pathway for AFB1, HPLC was
used to confirm the degradation of PAT and OTA due to the costs associated with

LCMS/MS analysis, and time constraints on its use. No significant differences were
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ABSTRACT

found between the three cultures in terms of their ability to degrade AFB1. Analysis
of the degradative route indicated that each microorganism may have a different way
of degrading AFB1. As the metabolites produced during AFB1 degradation by R.
erythropolis are significantly different from the other two microorganisms, the
biodegradation process was investigated under a variety of conditions in order to
optimise its degradation.  Toxins were detoxified at all the pHs and incubation

temperatures used in this experiment.

Moreover, to confirm toxins degradation by these bacteria, cytotoxicity assays were
performed by two different methods: MTT and LDH, using the human cell line
HepG2. Testing liquid media containing fungal toxins following the biological
detoxification, a significant reduction in the toxicity of the treated fluids was noted as
reflected in a steady rise in the percentage of viable HepG2 cells with increased
treatment time. Results confirmed that R. erythropolis was able to degrade AFB1
into a non-toxic compound while Streptomyces strains reduced AFB1 toxicity not did

not destroy it completely.

In an attempt to discover the enzyme or enzymes responsible for the bio-
detoxification, culture fluids of R. erythropolis where detoxification had occurred
were analysed. Mixtures of enzymes were purified and identified by using two
columns, DEAE Sepharose and PhenylSepharose. Preliminary studies of the addition
of inducers and inhibitors to the intracellular cultures indicated that enzymes

involved in toxin degradation may be of the mono-oxygenase / dehydrogenase type.
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AFG2
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