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IDENTIFYING FRAUD BY ADDITION OF WATER 

IN FROZEN FISH FILLETS 
 

Summary of the scientific study "Fraud’Filets" 

2010-2013 

 

 

The "Fraud'filets" program ran from October 2010 to June 2012, with the financial 

participation of FranceAgriMer and the European Fisheries Fund (EFF). 

Further work for a period of 15 months, directly funded by the SNCE, was needed. 

On 17 October 2013, the entire study was presented to a wide audience of professionals. 

 

▪ BACKGROUND AND OBJECTIVES 

The fraudulent addition of water and the use of illegal or undeclared additives to increase the 

capacity of water retention are practices frequently found on frozen fish fillets market. This trend 

leads to mislead the consumers, as well as unfair competition between. 

To date, there is no test to identify these practices in fish fillets. Moreover, analytical tests for 

the determination of the additives used do not always exist (carbonates). 

The objective of this study was to determine criteria based on natural moisture and protein 

contents in fish fillets. With such a tool, the professionals would have an indicator to help them 

identify fraudulent products, whatever the means used to add water. These criteria will ensure 

greater fairness of commercial practices. 

 

▪ TESTED SPECIES AND STAGES OF THE STUDY 

10 species were selected for the study on the basis of their commercial importance: 

- Atlantic cod (Gadus morhua) 

- Pacific cod (Gadus macrocephalus) 

- Alaska pollock (Theragra chalcogramma) 

- American angler (Lophius americanus) 

- Yellow goosefish (Lophius litulon) 

- Pangas catfish (Pangasius pangasius) 

- Chum Salmon (Oncorhynchus keta) 

- Blue grenadier (Macruronus novaezelandiae) 

- Common sole (Solea solea) 

- Fourlined tonguesole (Cynoglossus bilineatus) 
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The tests on 2 species were stopped during the study due to impossibility to collect enough samples 

(whole fishes): yellow goosefish, fourlined tonguesole. 

 

The scientific study was lead in several phases: 

- 1- soaking tests to replicate fraud by addition of water 

- 2- creation of a database of natural values of humidity, protein, salt, pH, citric acid, potassium, sodium, 

calcium for the targeted species 

- 3- characterization of the impact of filleting on the evolution of physico-chemical parameters of fish 

- 4- establishment of criteria to identify products with suspected added water 

Finally, the criteria were tested on products available on the markets. 

 

▪ SIMULATIONS OF SOAKING 

Soaking tests had been carried out by immersing fish fillets in different mixes of additives, in order to 

study the evolution of physicochemical parameters of the products. 

These simulations were performed on 3 species: pangas catfish, american angler and Alaska pollock, 

with 3 different mixes of additives: citric acid/salt, carbonates/citric acid, polyphosphates/salt, and a control 

test without additives. 

The most important changes are the increase of the moisture content and the decrease of the protein 

content induced by dilution phenomena and the leaching of hydrosoluble proteins. Weight gain can be very 

important, for example in the pangas fillet: 

 

 

 
 

 

Figure 1: weight gain by soaking in pangas catfish fillet 

 

 

▪ DATABASE BY SPECIES 

To assess the intra-specific variability, a database of physicochemical parameters was established. 

This database had to be reliable and as representative as possible. The supply consisted in whole fishes 

(headed and gutted), to ensure they suffered no fraudulent treatment, from different fishing periods, and when 

possible, from different fishing areas. 

Due to logistical difficulties to be supplied with whole fishes, the initial study continued in 2012-2013 

in order to obtain a significant sampling (number of batches greater than 10). 

The total number of batches analyzed and the results are given in the annex. This resulting database 

could be supplemented with other results from analyzes of whole fishes. 

Statistical tests to establish the diagnostic criteria (see below) have been made using this database. 
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▪ IMPACT OF FILLETING 

To assess the impact of the method of filleting on the constituents of fish, two methods (dry filleting and 

filleting in presence of water) were performed and compared for 2 species (pangas catfish and american 

angler). A slight variability related to the method of filleting has been identified and taken into consideration. 

A coefficient related to the impact of filleting on the humidity and protein content had been 

determined and then extrapolated to fillets of the other species of the study. 

 

▪ H/P CRITERIA 

The last part of the study was the determination of threshold values for diagnosing addition of water. 

Products that have been soaked in water have the common characteristic of high humidity and low 

protein content. Humidity/Protein ratio (H/P ratio) is the most reliable and most relevant criterion to identify 

addition of water. 

To determine the threshold value of H/P for each species, the following approach was adopted: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Parameters taken into account for determining the threshold value of H/P 

 

 

Intra-species variability was determined at the second step of the study. An additional variability due 

to the process of filleting was also added (third step). A statistical analysis was performed to establish what 

value of H/P ratio would be a reliable indicator for added water detection. 2 statistical methods were used 

(Quartiles - Grubbs) and threshold values obtained by the 2 methods were very similar (and even identical for 

3 species). As the Quartiles method is more restrictive, the threshold values finally selected were those 

obtained from the Grubbs test. They are shown in the table 1 below: 

 

Species Nb of batches H/P threshold 

Atlantic cod 16 5,3 
Pacific cod 12 5,7 

Alaska pollock 14 5,6 
American angler 22 6,3 

Pangas catfish 17 5,0 
Chum Salmon 14 4,1 
Blue grenadier 17 5,4 

Sole 13 5,6 

 

Table 1: Summary of the results 
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▪ EVALUATION OF THE CRITERIA 

During the program financed by FranceAgriMer and the EFF, 20 commercial products had been taken 

from supermarkets/hypermarkets to be tested and the results compared with the values obtained in the study. 

For all samples where the presence of additives (undeclared in the list of ingredients) was detected, it was also 

revealed an addition of water through a H/P ratio higher than the threshold value. 

To confront more widely the results of the study, a series of tests was conducted in 2013 on 

commercial products. 2 databases were used: an internal basis SNCE, and one based on results of the PFI 

Nouvelles Vagues laboratory. A total of 400 products had been gathered for the 8 selected species. 

Analysis of the results of this campaign has shown that the criteria H/P are highly relevant to evaluate 

the products available on the market. Indeed, compliant products had moisture and protein contents 

comparable to the values of the database. Non-compliant products often had H/P ratio high above the 

thresholds, proving without any doubt the addition of water. Furthermore, depending on the species, other 

parameters may be considered for diagnosing fraud: high citric acid or phosphates content, abnormal pH... 

They have to be controlled in order to confirm or not the addition of water. 

The rate of non-conformities varied according to the species from 3% (blue grenadier) to 48% 

(pangas catfish). 

 

▪ OUTLOOK 

The H/P ratio is easy to calculate by a laboratory, cheap and reliable. This criterion meets therefore 

the needs of professionals: a first level of control of the presence of added water, whatever the method and 

additives used to add water.  

H/P criterion has been established on 8 fish species with commercial interest. The same procedure 

could be carried out on other fish species available on the market as well as on Crustaceans and Molluscs. 

This tool is now available to a wide audience: professionals, distributors, regulators for the purpose of 

improving the quality of products offered for sale. 

It is now up to the professionals to regulate themselves with the final goal of greater fairness of 

commercial transactions. 
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ANNEX 

Natural values for humidity, proteins, salt, pH, citric acid, potassium, sodium, calcium  

Mean 

(g/100g)
SD

Mean 

(g/100g)
SD Mean SD

Theragra 

chalcogramma
14 81,7 0,8 17,7 0,73 4,6 0,22

Pangasius pangasius 17
78,9

(83,8)*
0,9

18,7

(13,4)*
0,72 4,2 0,13

Lophius americanus 22 82,7 0,9 16,5 0,84 5,0 0,29

Gadus morhua 16
80,6

(79,7)*
0,8

18,8

(17,9)*
0,88 4,3 0,23

Gadus macrocephalus 12 81,2 0,4 17,7 0,81 4,6 0,22

Solea solea 13
80,3

(80,1)*
1,2

18,5

(18,0)*
1,03 4,3 0,30

Macruronus 

novaezelandiae
17

80,0

(78,7)*
1,3

18,3

(17,8)*
0,74 4,3 0,18

Oncorhynchus keta 14 75,5 0,45 22,1 0,64 3,4 0,16

* Data from the Nutraqua Database

Species Nb lots

Humidity Proteins H/P

 

Mean 

(mg/kg)
SD

Mean 

(mg/100g)
SD

Mean 

(mg/kg)
SD

Mean 

(g/100g)
SD Mean SD

Mean 

(g/100g)
SD

Theragra 

chalcogramma
14 3135 672 158 175 235 270 0,44 0,17 6,99 0,05 <20 0,00

Pangasius 

pangasius
17 3523 371 49 14 74 5 0,28 0,12 6,55 0,22 <20 0,00

Lophius 

americanus
22 3105 248 141 45 92 52 0,47 0,14 6,81 0,12 <20 0,00

Gadus morhua 16 3808 294 96 51 113 56 0,31 0,07 6,78 0,13 <20 0,00

Gadus 

macrocephalus
12 3628 379 122 22 115 79 0,34 0,06 6,88 0,19 <20 0,00

Solea solea 13 3711 918 152 202 457 485 0,42 0,12 6,35 0,19 <20 0,00

Macruronus 

novaezelandiae
11 3718 328 80 10 93 39 0,27 0,07 6,81 0,09 <20 0,00

Oncorhynchus 

keta
14 3957 277 62 20 79 42 0,29 0,11 6,3 0,08 <20 0,00

Salt pH Citric acid

Species Nb lots

Potassium Sodium Calcium

 


