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Experimental

Many antisera are now commercially available, but although produced in a host animal (rabbit, sheep, goat) in
response to injection of a single antigenic substance, for example, a serum albumin, they may comprise a number
of different types of antibodies depending upon the number of antigenic determinants (sites) present on the
injected antigen. Such antisera are termed heterologous, polyclonal antisera. Purchased antisera were there-
fore purified by immunoadsorbent chromatography!®. This procedure consisted of coupling the corresponding
antigens, for example, beef serum albumin (BSA), horse SA and sheep SA to cyanogen bromide-activated Sepharose
4B and filling the resulting suspensions into individual chromatography columns. Each column was then equilib-
rated with 0.15M phosphate buffered saline (PBS) at pH 7.2. Isolation of the "monospecific" fractions from the
prepared antisera was achieved by circulating the first antiserum, say anti-HSA, through the columns packed with
the other two immunoadsorbents (BSA and SSA) continuously for 48 hours. Once cross-reacting antibodies to BSA
and SSA had been removed, the now diluted anti-HSA serum was circulated through the HSA-immunoadsorbent column.
Unbound protein remaining in the column was washed out with PBS and the adsorbed antibodies, now monospecific
to HSA, recovered by elution from the adsorbent with glycine-HC1 buffer (0.1M, pH2.5) containing 10% dioxane.
>ﬁﬁmx concentration and dialysis against PBS, the solution of mono-specific antibodies was stored frozen at
-20°C. The trapped cross-reacting antibodies retained by the BSA and SSA immunoadsorbents were removed from
the other two columns in the same way and the columns regenerated according to the method of the manufacturer.
Specific antibodies to BSA and SSA were obtained likewise, using the same immunoadsorbents, first by removal of
cross-reacting fractions and then the immobilisation and collection of the specific fractions.

Since the species antisera had all been raised in rabbits, they were therefore rabbit immunoglobulins. The
enzyme used to visualise and quantify the assay was horse radish peroxidase which had been conjugated to a
second antibody raised against rabbit immunoglobulin (ie an anti-antibody), and which now acted as a common
means of detection of all the species-specific antibodies. In the presence of substrate (o-phenylenediamine +
hydrogen peroxide) increased development of the yellow chromophore, measured as absorbance at 492 nm, indicated
increased antigen content in the original meat extract.

Extracts of meat or meat mixtures were prepared by homogenization in saline of the finely minced material, fol-
lowed by centrifugation at 10,000 r.p.m. for 30 min. at 49C, The supernatant was then filtered through Whatman
No.3. paper to remove floating particles of fat, and stored frozen in 3 ml aliquots. The extract, now con-
taining the serum albumins residing in the musculature after slaughter, was then dispensed in diluted form
(1-50) into wells in a micro-ELISA plate, and the plate incubated for 3 hours at 40C to allow absorbtion of the
antigens on to the polystyrene surface. After washing, the species-specific antisera were added and further
incubation (2 hours) completed. Residual m:mdmmxm were thoroughly washed out and the second antibody/enzyme
conjugate added and incubated overnight at 4 C. Substrate was added and allowed to react for 30 minutes, after
which colour development was stopped by addition of 12.5% sulphuric acid. The intensity of the yellow colour
developed was measured by a micro-ELISA plate reader.
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of meat species in incoming bulk supplies. Apart from use in detecting the incorporation of illegal meats in
meat supplies intended for human consumption, a rapid procedure is required for the detection of undeclared,
legal meats used as substitutes for more expensive meats, common examples in the UK being the inclusion of
mutton in beef and turkey in pigmeat.

Summary

An enzyme-linked immunosorbent assay (ELISA) procedure is described which allows identification of different
meats by use of antisera raised against the species serum albumins. Purification of the crude antisera using
affinity chromatography is described; however, interfering cross-reactions were still detected between
phylogenically similar species such as sheep and goat.

Horsemeat could be detected in mixtures with beef at levels of between 3 and 80% using an antiserum to horse
serum albumin. Beef and/or veal could be differentiated from lamb and pork with an anti-bovine antiserum, and
pork and horsemeat from lTamb or mutton with an anti-sheep antiserum. The sheep antiserum cross-reacted strongly
with goatmeat and also weakly with beef,

A simplified version of the test procedure for use by the meat industry is discussed.
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Dilution of meat extract coating ELISA-plate

Clear differentiation of horsemeat from pork, lamb and beef.

Increasing colour development as horsemeat content of beef mince increases from 3%.
Differentiation of beef and veal from pork, horse and lamb byan antiserum to bovine serum albumin.
Cross-reaction of sheep and goat meats (strong) and beef (weak) with an anti-sheep serum.

o0 oo
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Note that the dilution factor for the meat extract coating the ELISA plate must be optimised to achieve
maximum differentiation.
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