Seafood nitrogen factors
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The determination of nitrogen as a quantitative marker for seafood fat-
free protein, allowing the calculation of seafood content of seafood
products, is well established, and is the official chemical enforcement
method. It is also is widely used by food producers to check the
specification and added water of their seafood raw materials. A
“nitrogen factor” is the average nitrogen content of seafood tissues, on
a fat free basis unless the fat content is low as in white fish. Most
seafood is prepared by using wet processes as part of good hygienic
practice (GHP). Therefore, in establishing nitrogen factors for seafood,
keeping water uptake to a minimum and using good manufacturing
practice (GMP) has to be taken into account.

Introduction

Labelling rules® maintain the option of declaring the species of
fish or using the generic description “fish”. Where ingredients
are highlighted in the name of the food, the amount of that
ingredient must be declared as a percentage of the final product
(QUID - quantitative ingredient declaration). Products that look
like a fillet or piece of seafood, but which have more than 5%
added water, have to declare added water in the name of the
product, in addition to the seafood content. Although the
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the publication of the Code of Practice there have been several
studies to determine agreed nitrogen factors. The use of a sea-
food ingredient nitrogen factor especially for frozen fish blocks
(fillet or mince), which are the main raw material for coated fish
products, reduces natural variability to some extent because the
factor is based on a composite sample.

Measurement of nitrogen content is done according to an
internationally accepted method.> Most laboratories in the UK
use the rapid Dumas method for nitrogen determination. This
measures the non-protein nitrogen as well as the protein
nitrogen, and hence gives higher results than the Kjeldahl
method.® The difference is small, and Dumas is higher by a factor
of 1.014, which is more important for seafood because of its
higher non-protein nitrogen content than meat. Therefore it is
usual to quote the nitrogen results for both methods of analysis
as Kjeldahl is still widely used in laboratories worldwide.

Scampi (Nephrops norvegicus)

Scampi is a valuable and popular shellfish, in the UK it is usually
consumed as a coated cooked product. It was the subject of a
study’ by the AMC, which collected samples over a 16 month
period from two different fishing grounds (North Sea and Irish
Sea). The overall N factor of untreated (straight from the sea)
scampi was 2.90, and this was diminished by a total of 0.46%N by
GMP processing of storage on ice, peeling, cleaning and draining
(that is, the N factor for scampi after GMP preparation of 2.45).

Atlantic cod (Gadus morhua)

Processed frozen blocks of cod fillet and cod mince are the main
ingredients for the industrial production of cod products. The AMC
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Pangasius (Pangasius hypophthalmus)

Pangasius (Basa, Panga or river cobbler) is a catfish reared in the
Vietnamese Mekong Delta. Seventy five*® each of whole fish and
commercially prepared frozen fillets made to GMP were
procured from two main aquaculture sites on the Mekong Delta
in Vietnam, over two periods in 2012. The average nitrogen
content for the fillets was 2.70 g/100 g (Kjeldahl 2.66), which is
5% lower than the average nitrogen content of fillets removed
from whole fish (2.85 g/100 g (Kjeldahl 2.80)).

Determining seafood content by
chemical analysis

The use of nitrogen factors to determine the seafood content of
coated fish or seafood products is given below. A summary of
published nitrogen factors for seafood is given in Table 1. Table
2 gives the remaining interim nitrogen factors from the UK
Code of Practice.*

The percentage fish content, corrected for the non-fish nitrogen
contributed by the carbohydrate coating, is calculated as follows:

(% total nitrogen — % non-fish nitrogen)

% Fish =
oS appropriate N factor

x 100

The non-fish nitrogen is calculated as follows:
% non-fish nitrogen = % carbohydrate x 0.02
where the carbohydrate is calculated by difference:

% carbohydrate = 100 — (% water + % fat + % protein + % ash)
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