This article was downloaded by: [Cornell University Library]

On: 13 November 2014, At: 15:57

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Food and Agricultural Immunology

Publication details, including instructions for authors and
subscription information:

sl 2w http://www.tandfonline.com/loi/cfai20
Agricukural ] o o
Emrmurclogy An immunoassay for distinguishing
between crustacean tailmeat and
white fish

Wendy J. Taylor ®° & J. Leighton Jones

& campden Food and Drink Research Association , Chipping
i Campden, Gloucestershire, GL556LD, UK

® Sera-Lab Ltd , Crawley Down, Sussex, RH104FF, UK
Published online: 16 Sep 2008.

To cite this article: Wendy J. Taylor & J. Leighton Jones (1992) An immunoassay for
distinguishing between crustacean tailmeat and white fish, Food and Agricultural Immunology,
4:3, 177-180, DOI: 10.1080/09540109209354766

To link to this article: http://dx.doi.org/10.1080/09540109209354766

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the
“Content™) contained in the publications on our platform. However, Taylor & Francis,
our agents, and our licensors make no representations or warranties whatsoever

as to the accuracy, completeness, or suitability for any purpose of the Content. Any
opinions and views expressed in this publication are the opinions and views of the
authors, and are not the views of or endorsed by Taylor & Francis. The accuracy

of the Content should not be relied upon and should be independently verified

with primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages, and other
liabilities whatsoever or howsoever caused arising directly or indirectly in connection
with, in relation to or arising out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden. Terms
& Conditions of access and use can be found at http://www.tandfonline.com/page/
terms-and-conditions



http://www.tandfonline.com/loi/cfai20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/09540109209354766
http://dx.doi.org/10.1080/09540109209354766
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Cornell University Library] at 15:57 13 November 2014

Food & Agricultural Immunology (1992) 4, 177-180

An Immunoassay for Distinguishing between Crustacean
Tailmeat and White Fish

WENDY J. TAYLOR anD J. LEIGHTON JONES

Campden Food and Drink Research Association, Chipping Campden,
Gloucestershire, GL55 6LD, UK

(Received for publication 30 July 1992)

An immunoassay has been developed which facilitates discrimination between white
fish, such as coley, and crustacean tailmeat, such as scampi. Preliminary studies with
this non-competitive indirect ELISA clearly demonstrate the feasibility of using immu-
nochemical tests for detecting adulteration of high value crustacean tailmeat products
with lower value white fish.
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INTRODUCTION

Fish mince, produced by the mechanical de-boning of low-cost fish, provides a
versatile and protein-rich raw material with which to develop value-added products
for human consumption (Venugopal, 1992). However, such materials also provide
scope for the wilful or unintentional adulteration of high-quality, expensive seafood
products with cheaper fish meats. For example, the production of reformed, bread-
crumbed scampi pieces—which makes up approximately 90% of the UK scampi
market (Deeprose, 1991)—involves reforming chopped scampi pieces prior to extru-
sion, breading and flash frying. Clearly there is potential for adulteration of such
products with cheaper white fish.

An obvious approach to detecting such adulteration is the development of immuno-
chemical methods for distinguishing between meats originating from fish and crusta-
cea. Antisera raised against water-soluble extracts of canned sardine, albacore tuna,
yellowfin tuna, skipjack tuna and bonito, during the development of immunochemical
methods for authenticity testing of these products, cross-react with a range of sardine-
type and tuna-type fish—both canned and raw (Taylor et al., 1992). In order to assess
the feasibility of developing an immunochemical test to discriminate between white
fish and crustacean tailmeat, the relative immunoreactivities of these antisera with
extracts of coley, cod, haddock, scampi and prawn were determined in a non-
competitive indirect ELISA.
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FIG. 1. Relative immunoreactivities of five antisera with extracts of white fish and crustacean
tailmeat. Antisera (at 1:1000 and 1:2000 dilutions) were assessed in a non-competitive
indirect ELISA against extracts of haddock (H), coley (Cl), cod (Cd), scampi (S) and prawn
(P). Relative immunoreactivities (RI%) were calculated for each antiserum by taking the OD
obtained against haddock extract as 100% and expressing the ODs obtained for the other
extracts as percentages of this. Typical signal intensities obtained with the antisera (1:1000)
against haddock are 109 (anti-sardine), 0-96 (anti-bonito), 0-99 (anti-albacore), 0-85 (anti-
yellowfin} and 1-23 (anti-skipjack).
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MATERIALS AND METHODS

Antiserum Production

Water-soluble extracts of canned preparations of sardine (Sardina pilchardus), bonito
(Sarda orientalis), albacore tuna (Thunnus alalunga), yellowfin tuna (Thunnus alba-
cares) and skipjack tuna (Euthynnus spp.), and rabbit polyclonal antisera against these
extracts, were produced as described previously (Taylor et al., 1992; Taylor & Jones,
1992).

Non-competitive Indirect ELISA

A Dynatech 96-well polystyrene microtitre plate was coated with the water-soluble
extracts of cod (Gadus morhua), coley (Pollachius virens), haddock (Mellanogrammus
aeglefinus), scampi (Nephrops norvegicus) and prawns (whole crustacean or tails of
species of Palaemonidae, Penaeidae and Pandalidae), which were prepared as for
sardine and tuna. The ELISA was carried out as described previously (Taylor & Jones,
1992) using 50 ul of anti-sardine, anti-albacore, anti-bonito, anti-skipjack or anti-
yellowfin antisera (diluted 1:1000 or 1:2000 in 1 mm-phosphate-buffered saline, pH
7-4) as primary antisera, alkaline phosphatase-labelled goat anti-rabbit IgG (Sigma
Chemical Company, Poole, UK) as detection antibody and p-nitrophenyl phosphate
{Sigma) in diethanolamine buffer (pH 9-8) as the substrate.

The percentage relative immunoreactivity (R/%) of the five different antisera with
each fish and crustacean extract was calculated by taking the mean OD (405 nm)
exhibited by the antisera in wells coated with haddock as 100%, and calculating the
mean OD obtained in wells coated with other extracts as a percentage of this.

RESULTS AND DISCUSSION

The results are presented graphically in Figure 1. Clearly, the antisera show a much
greater immunoreactivity with the white fish than with the crustacean tailmeat. For
example, at 1:1000 dilution, the anti-sardine antibody reacts relatively strongly with
white fish (e.g. haddock 100%, cod 92%) but much less so with extracts of crustacean
(e.g. prawn 12%, scampi 6%). At this dilution the anti-bonito, anti-albacore and anti-
yellowfin antisera gave broadly similar results, though the anti-skipjack antiserum
showed a higher relative immunoreactivity with the extracts of scampi (51%) and
prawn (35%).

When the antisera are diluted further, the differential between immunoreactivities
obtained with fish and crustacean extracts becomes greater (Figure 1). For example, at
1:1000 dilution, the anti-bonito antiserum reacts stongly with white fish meat extracts
(e.g. from 93% with cod to 100% with haddock) and slightly with crustacean meat
extracts (3% with scampi and 20% with prawn). However, at 1:2000 dilution the anti-
bonito antiserum still reacts significantly with white fish meat extracts (e.g. from 72%
with cod to 100% with haddock) but shows zero immunoreactivity with the crustacean
meat extracts. Similarly, at this dilution the anti-sardine, anti-albacore and anti-
yellowfin antisera give zero immunoreactivity with the extracts of scampi and prawn
whilst still giving high relative immunoreactivities with the white fish extracts. At a
dilution of 1:2000, even the anti-skipjack antiserum gives relative immunoreactivities
of less than 3% with the scampi and prawn.

Taken together, these and previous data (Taylor et al., 1992; Taylor & Jones 1992)
clearly demonstrate that it is possible to produce antisera which exhibit relatively high
cross-reactivities with a wide range of fish extracts and relatively low cross-reactivities
with crustacean tailmeat extracts. This, in turn, demonstrates the feasibility of devel-
oping an immunochemical test for detecting the presence of fish in high-value
crustacean tailmeat products. Evidently the approach offers a potentially powerful tool
with which to detect possible adulteration of such high-value products.
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A significant amount of work remains to be done before such a method could be
used routinely to ensure, with confidence, the authenticity of high value crustacean
tailmeat products. The antisera used in these experiments were raised against canned
sardine and canned tuna, and not against those white fish or crustacean extracts (e.g.
prawn waste) more likely to be used in adulteration of high value crustacean tailmeat
products. However, it is possible that antisera raised against these fish or crustacean
antigens could facilitate even better discrimination between scampi and potential
adulterants. Furthermore, the commercial success of meat speciation tests (Goodwin,
1992) suggests that rapid test formats could be developed to provide a simple,
effective and flexible means of detecting adulteration of fish and crustacean products
at the points of manufacture and sale. )
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