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MICROBES AND THE
FOOD SUPPLY

B Food-poisoning and infectious diseases of
crops and livestock affect public health, animal
welfare and trade.

B Microbiologists help combat these threats, to
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maintain a safe and secure food supply from
plough to plate.

B Current microbiological research focuses on
new methods to track food-poisoning, control
emerging crop and livestock diseases, and

recycle organic waste.

SUMMARY cases of serious food poisoning.! Everyone

Microbiology is vital to preserve a sustainable, safe and secure in our complex, multi-national food supply

food supply. Microbiological knowledge helps us cut rates of
food-poisoning, and monitor and control the microbes that

chain — from farmers to food manufacturers,
regulators, retailers and householders
cooking meals at home — needs to be
engaged in cutting the number of cases by
upholding food safety standards.?

cause disease in our crops and livestock. We also depend
upon our knowledge of microbial chemistry to convert raw
agricultural materials into key products such as bread, coffee,
soy sauce, vinegar and yoghurt. Microbes can even be used  Microbiologists contribute by monitoring

to recycle food waste into bio-energy through a process contamination in the food supply, advising
known as anaerobic digestion. Current scientific research the trade on hygienic practices and, in the
focuses on new methods to track cases of food-poisoning event of an outbreak, identifying the source.
in our complex food system, control emerging crop and These roles are vital to stop outbreaks from
livestock diseases, and recycle organic waste. developing and causing major illness and, in

a few tragic cases, deaths. They are also vital
FOOD SAFETY IN A COMPLEX SUPPLY CHAIN to maintain confidence in the food supply,
Each year in the UK, bacteria such as Salmonella, Escherichia — improving food production and therefore
coli 0157, Campylobacter and Listeria cause hundreds of protecting trade.

MOLECULAR EPIDEMIOLOGY

High-throughput DNA sequencing, or molecular epidemiology, is a new means to identify
the micro-organisms that cause food poisoning. The method responds to the complexities
of our food supply because it is faster, more accurate and potentially more cost-effective
than currently available diagnostic tests. With a DNA-based surveillance system in place,
the hope is that we could detect food poisoning outbreaks in real time and thus stop them
from spreading more widely, saving healthcare costs and even lives.?
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MICROBIAL THREATS TO CROPS AND LIVESTOCK

Micro-organisms rot crops, both in the field and in storage,
and infect livestock — potentially reducing yields. They can
also hit trade due to import bans, cause panic and impact
the rural economy.

In the UK last year, 97% of winter wheat was infected with
the fungus Septoria tritici.* The year 2012 was severe for late
blight in potatoes, due to warm, damp weather, with a high
potential for disease predicted for the current season.> On
the livestock side, a new virus, Schmallenberg, appeared in
sheep; and bovine tuberculosis remains a persistent problem.

Protecting our crops and livestock from these and other
infectious diseases depends on good animal husbandry,
careful use of appropriate chemical sprays for crops,
development of safe and effective drugs and vaccines for
livestock, breeding of disease-resistant varieties, surveillance,
quarantine and, in extremis, a well-coordinated outbreak
response.®

FOOD PRODUCTION

About a quarter of food production involves microbial
fermentation.” Beer, bread, cheese, chocolate, coffee,
kimchee, olives, soy sauce, tofu, vinegar, wine and yoghurt
all need microbes in the manufacturing process. Microbial
enzymes convert sugars and other natural chemicals into

MAKING A NEW FOODSTUFF

flavoursome by-products that make these
foods distinctive. Microbiological science
adds to traditional knowledge by letting us
rationally design manufacturing processes

that enable the production of novel and
more consistent products.

ENERGY FROM FOOD WASTE VIA
ANAEROBIC DIGESTION

The UK generates 16 million tonnes of

food waste a year.® Microbes can process this
waste (alongside other organics) into biogas
for power generation. The process, called
anaerobic digestion, is an old technology,
but one recently revived.

In the 2010 Coalition Agreement, the

UK government committed to promote ‘a
huge increase in energy from waste through
anaerobic digestion'.® Since 2011, Defra,
and the Department of Energy and Climate
Change have backed a UK-wide anaerobic
digestion strategy, predicting that the
technology could deliver 3-5 terawatt
hours of electricity nationally by 2020.°

Innovation can take perseverance, adaptability and vision — and investments of money,

time and expertise from private firms, government funders and scientific researchers. Quorn,
now commonly found on supermarket shelves as vegetarian sausages, ham and burgers, is a
mycoprotein extracted from the fungus Fusarium venenatum. The product arose from scientific
interest in microbial protein for human and animal nutrition that developed in the 1960s.

The chemical firm ICl had an animal feed product known as Pruteen, made from bacteria
grown on methanol, which proved uneconomic following the oil price increases in the 1970s.
Rank Hovis McDougall had their own mycoprotein product, grown on carbohydrate, which
was intended as human food. Using the ICI plant originally built for Pruteen production,

collaboration between the two companies led to Quorn coming on the market in the 1980s."

SGM has produced a Position Statement on Food Security and Safety that expands on the issues
covered in this briefing. The statement is available at: www.sgm.ac.uk/en/all-microsite-sections/
food-security-and-safety/index.cfm

Details of references cited in this briefing can be found at www.sgm.ac.uk/en/policy/briefings.
cfm/publication/food-supply

SGM BRIEFINGS

The Society for General Microbiology (SGM) aims to highlight the important issues relating to microbiology
to key audiences, including parliamentarians, policy-makers and the media. It does this through a range of
activities, including issuing topical briefing papers. Through its many members, the SGM can offer impartial,
expert information on all areas of microbiology.

Contact William Burns, SGM, Marlborough House, Basingstoke Road, Spencers Wood, Reading RG7 1AG
[tel. +44 (0)118 988 1829; email w.burns@sgm.ac.uk]
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