
Table 1 Horsemeat production in 2009

Country Amount produced/tonnes
China 168 000
Mexico 81 749
Kazakhstan 71 387
Russia 48 936
Argentina 37 712
Mongolia 35 582

Source: Food and Agriculture Organization of the United Nations
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What 
are we 
eating?
Contamination of food has dominated the 
recent news. Here Liz Sheffield explains 
how scientists test for horsemeat and 
considers the risks of contamination

There is nothing dangerous about consuming 
horsemeat. In many parts of the world it is a 
valued high-protein, low-fat foodstuff (see Table 1 

and http://tinyurl.com/b99ucdv). 
So why has there been such public outcry in the UK 

about products sold as beef but containing horsemeat 
or pork? Aside from aesthetic and religious concerns, 
people are worried about misinformation. It is illegal 
in the UK to sell foods containing ingredients that are 
not listed on packaging. The Food Standards Agency 
(FSA, http://www.food.gov.uk/) exists to protect public 
health and consumers’ interests in relation to food and 
drink. It is investigating the recent contamination of 
meat products sold in the UK. There is a risk that the 

rogue ingredients have not been subjected to the health 
and safety checks that the FSA enforces on foodstuffs.

Testing DNA in meat
All organisms have some DNA sequences that are 
unique to them. We have long known the genetic 
sequences that are unique to ruminants (animals with 
four-compartment stomachs and which chew cud, such 
as cows). The identification of a DNA sequence unique 
to horses (monogastric, single-stomached animals) is 
relatively recent, however, explaining why we suddenly 
have so much information about this particular meat.

To detect and quantify the meat from a particular 
animal in a foodstuff, the material is first homogenised 
and the DNA extracted. The double-stranded DNA is 
then heated, which separates the strands from each 
other, cooled, and then exposed to primers. A primer 
(purple in Figure 1) is a sequence of bases needed to 
start the synthesis of a new strand of DNA. Primers 
are designed to be complementary to the start of the 
sequence that is being sought, so the only way to get 
back to a double-stranded piece of DNA is by the 
primer binding to the right place and starting off the 
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Double-stranded DNA is denatured by heating to 95°C

At approximately 60°C primers anneal to complementary
bases flanking the region of interest

At 72°C heat-stable polymerase extends the single-stranded
DNA molecule, creating new double-stranded DNA
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replacement strand (see Figure 1). This is the basis of 
the polymerase chain reaction (PCR).

Much of the recent testing for horse DNA has 
employed the relatively new approach of ‘real time PCR’. 
This sensitive technique allows scientists to detect and 
quantify the target DNA in a sample while the reaction 
is proceeding (rather than having to wait to the end, 
as in conventional PCR). There are several ways to 
do real time PCR — one of the most common relies 
on fluorescent dyes that bind to any double-stranded 
DNA. After the initial heating stage, the only DNA in 
the sample that can be double stranded is the DNA 
targeted by the primer used, so any fluorescence shows 
that the sequence is there and has been amplified.

Did you like 
this article?

Tell us what 
you think

Activities
1 Find out more about horsemeat in food and 

some of the claims about the risks to our health 
at:
http://tinyurl.com/d8bvcb5

http://tinyurl.com/bvddk8r

http://tinyurl.com/ckrfoj6

http://tinyurl.com/cbyyu7t

http://tinyurl.com/czf7fox

2 Read up on the history and symptoms of mad 
cow disease: http://tinyurl.com/bp5rmo9

Figure 1 The initial stages of the polymerase 
chain reaction

The risks from unregulated meat
Meat for human consumption in the UK is covered 
by regulations designed to avoid known health risks. 
For example, since ‘mad cow disease’ in the 1990s, 
both cattle feed and meat products have been subject 
to controls to prevent the prions (proteins) that cause 
Creutzfeldt–Jakob disease from entering the human 
food chain (see http://tinyurl.com/d29cnr5).

Horses in the UK are required to have a passport, 
which identifies the horse and should log any 
medications the horse has been given during its 
lifetime (see http://tinyurl.com/c2y9wob). Horsemeat 
may not be used for human consumption if the horse 
has been given drugs that might affect human health. 
Since the horsemeat contaminating beef products is 
unidentified, we do not know where it came from, 
whether it even had a passport, and if it did what 
drugs might have been logged. This raises worrying 
questions. 

And should we be worrying about what else might 
be lurking in the processed food we eat?

Source: http://tinyurl.com/bosj7jr
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