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Food production companies and all industries working in the field of food preservation. Nutritional and
functional ingredient manufacturer/suppliers. Policy makers.

The utilization of novel bacteriocins, combinations with other antimicrobials or the direct application of the
bacteriocin-producing strains in foods, are viable solutions to the development of natural food
biopreseratives to replace the current market leader Nisin A, by providing better activity against food
spoilage and pathogenic bacteria. Through this research

= Food production companies can enhance the food safety and increase the shelf-life of the final products
while protecting the health of the consumers

= Food preservatives suppliers will be able to offer other products (novel bacteriocins and bacteriocin-
producing strains) to increase the safety of food products

= Policy makers can consider the use of other bacteriocins other than Nisin A in order to properly regulate
their use in foods. The data generated within the project can contribute to this process

New approaches for the quantification of bacteriocins (by ELISA and/or HPLC) in different materials.

In order to target food related pathogens, a range of effective concentrations of bacteriocins with other food
grade antimicrobial/food preservatives have been established

A food grade approach has been used to obtain a collection of novel nisin-variant producer strains, with very
effective activity against spoilage and disease-causing bacteria, which can be used as starters. By using this
food grade approach, the strains are not regarded as being genetically modified.

An affordable media using milk-based substrates for the production of bacteriocins at a semi-industrial scale
has been developed

Food trials with different bacteriocins and bacteriocin-producing strains have been completed
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Food processors are facing an extraordinary dilemma as they try to address consumer demands for healthy,
minimally-processed foods, while, paradoxically, being required to meet ever-increasing microbial safety
standards. Antimicrobial peptides (AMPs), such as novel bacteriocins and defensins, offer viable solutions to
the development of natural food biopreservatives to replace the current market leader Nisin A, by providing
better activity against food spoilage and pathogenic bacteria. The participants of this research project have
patented a number of novel peptides including variants of Nisin A, Bactofencin LS1, and human beta-
defensin 3 (HBD3) which display potent activity against several Gram positive and negative bacteria,
including Listeria and Staphylococcus, Lactobacillus and Pediococcus species. This research expands on
the findings that combinations of different antimicrobials or their in situ production can address major
microbe-related food safety issues and aims to characterize the available AMPs through combination-based
approaches and to identify additional antimicrobial peptides. Furthermore, tasks focused on larger food-
based studies, scaling up of peptide production and the formation of a steering group to advise with respect
to regulatory issues have been developed to facilitate the possible commercialization of these novel AMPSs.

e  How can nisin and other bacteriocins be accurately quantified?

e Can novel antimicrobial combinations be developed that are better than Nisin A with respect to
controlling food pathogens and spoilage microorganisms associated with foods?

e What are the opportunities and challenges associated with upscaling the food grade production of
antimicrobials?

e What is the regulatory status of these novel antimicrobials?

Obtaining polyclonal antibodies against the novel nisin variant, nisin V, and a new bacteriocin, bactofencin
LS1, and the use of these to optimize an ELISA method for the quantification of bacteriocins

Identification of the most efficacious combination of nisin and other antimicrobials/food preservatives for
laboratory scale food trials

Use of a food grade approach to develop nisin variant producers

Development and optimization fermentation and filtration facilities to obtain bacteriocins at a semi industrial
scale to facilitate subsequent further upscaling

Food trials to assess the efficacy of bacteriocins and bacteriocin-producing strains to inhibit the growth of
food-borne pathogens such as Listeria monocytogenes and Salmonella

In this project a methodology for the purification and concentration of nisin and nisin derivatives from
commercially produced products and from bacterial fermentates has been developed. Additionally, an ELISA
method and a HPLC method have been successfully developed for quantification of nisin and bactofencin
LS1. Based in this methodology, a range of effective concentrations of nisin peptide with other food grade
antimicrobial/food preservatives have been established to target food related pathogens including L.
monocytogenes and E. coli. Also, a collection of strains converted to nisin variant producers using food
grade approaches were generated. Nisin variants that effectively inhibit organisms possessing nisin
resistance proteins (including food-related and pathogenic microbes e.g. Enterococcus, Streptococcus,
Staphylococcus) have been generated. An affordable media using milk-based substrates, mainly whey
permeate, for the upscale production of bacteriocins has been developed. Also, bacteriocin-containing
powders have been generated using different drying techniques and different carriers. These powders have
been used to carry out several food trials with different bacteriocins in cottage cheese, a chicken juice model
and fresh salmon against several common food-borne pathogenic bacteria. Each food system tested gave
different results, but in general it can be concluded that bacteriocins and/or bacteriocin-producing strains can
be used to increase the safety, food security as well as the economic value of food systems tested. Finally,
the legal status of the antimicrobial peptides used in this project has been established and further steps
towards commercialization have been made clear.
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A quantification method is now available as a tool for the detection of nisin and bactofensin in different
media. Semi-industrial facilities for the fermentation and filtration of bacteriocin-containing material are in
place at Teagasc and can be used for fermentation optimization prior to upscaling. A collection of novel
strains that produce new and improved forms of nisin or the novel bacteriocin, bactofensin, are available for
use in food systems.
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