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DNA Profiling of the Icelandic Horse
Identification power
Parental testing with the FengurPrint™ genetic markers is highly accurate. A wrong 
candidate father can be excluded in over 99,99% of the cases if the DNA identity of the 
mother is known and with over 99,7% certainty if the DNA identity of the mother is  
unknown. The DNA test is easily done by using a swab sample from the nose or by  
collecting hair (fig.1).

Landmark project
The Icelandic Farmers’ Association and Matis have collaborated in DNA testing of over 
15.000 horses in Iceland with DNA registration in the WorldFengur database. Matis  
is offering DNA profiling of Icelandic horses in Europe in order to establish DNA  
identity of the horses and for parental testing. The overall process for DNA profiling  
and registration in the WorldFengur database is shown by the following scheme:

 �     
 

 �    
 

 �  

Horse owners may obtain DNA profiling with a swab or hair sample. Collected samples 
are sent to Matis for analysis. Matis then sends the profile results to the WorldFengur 
database. The owner can access the results through the database where the DNA  
profile is compared with the profiles of the claimed parents.

Biological background
Today DNA FengurPrint™ represents a set of 17 
genetic markers. These 17 markers have been  
approved by ISAG (International Society for 
Animal Genetics). Each marker has two copies, 
one from each parent and the DNA fingerprint 
of offsprings match the DNA fingerprint of their 
parents. Each copy of any given marker (an allele) 
is represented by a letter and a colour. The DNA 
fingerprint profile of any horse can be shown by 
a series of letters, two for each of the 17 markers, 
generating an individual DNA FengurPrint™ 
barcode (see figure below).  

Fig.1
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Pollution in Icelandic cod (Gadus morhua)
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Introduction
Polychlorinated biphenyls (PCBs) are man made persistent organic pollutants (POPs) produced from 1930s until 
in the 1970s when they were banned in most countries.1 Despite this, PCBs can still be found widely in nature, and 
are found in all  animals and human samples tested.2  PCBs are very lipid soluble, resulting in an ability to 
bioaccumulate in organisms and biomagnify up the food chain.1  From 1929 to 1989 the production of PCBs was 
about 1,7 million tons and there are many equipments still in use that contain PCBs.3 When PCBs are released into 
the environment they are extremely stable and are transported from the sources south and north and �nally enter 
the Arctic and Antarctic environment.4

Aim
To analyse the concentration of PCBs in the edible part of cod 
(muscle) from Icelandic waters

To investigate the variation in the level of PCBs in cod in relation to 
age, sex, length and weight

To evaluate the e�ect of processing on the PCB concentration in the 
�llet

Materials and Methods
Extraction of PCBs
To extract the PCBs from the �sh an ASE (Accelerated Solvent extraction) is used with n-hexane as a solvent. After 
the extraction the samples are cleaned further with sulfuric acid to remove all fat from the samples. After clean up 
the PCBs are analysed with gas chromatography (GC-ECD) with two di�erent columns, DB-5 and DB-1701.

Results and Discussion
The results reported here are the preliminary results from a research project funded by AVS were the aim is to 
evaluate the level of PCBs in cod muscle  in relation to age, sex, length and weight of the �sh. 

Altogether 209 PCB congeners exists.  In this project the aim was to analyse the so called marker PCBs that have 
been measured as an indication for total PCB contamination that is PCB-28, 52, 101, 118, 138, 153 and 180. 
However, since the analyses of PCB-52 was inaccurate probably because another component is co-eluting with 
PCB-52, therefore only the results for six PCBs are reported here. Figure 1 shows the calculated average amount of 
each of the six PCBs in 69 cod muscle samples.

Total PCBs concentration
Figure 2 shows that the sum of the six PCBs ranges from 0,124 μg/kg – 1,089 μg/kg and the average concentration 
is approximately 0,4 μg/kg both for the processed samples (0,387) and samples from the whole �sh (0,401). No 
signi�cant di�erence was observed between processed and un-processes samples. The sum of the six PCBs 
analysed in this project is very low compared to the Icelandic maximum limits set by the Ministry for the 
Environment which is 160 μg/kg in �sh muscle.5

Statistical evaluation
There is no signi�cant di�erence in sum of the six PCBs in relation to age, sex, weight, and lenght.  As showed in 
�gure 3 there is a linear correlation between PCB concentration and the fat content in the liver of the same 
individuals. PCB levels decrease with increased fat content of the liver.

Conclusion
The concentration in the edible part of Icelandic cod is very low and preliminary results shows no variation in the 
level of PCBs in relation to age, sex, length and weight. There is also no e�ect caused by processing on the 
concentration in the muscle. Regarding the correlation between PCB concentration and fat content in the liver, 
the next step is to analyse PCBs in livers of the same cods to investigate the relationship between the 
concentration in muscle and liver. 
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Figure 1. Calculated average of each of the six PCBs in 69 samples 

Figure 2. Comparison of the sum of the six PCBs in cod muscle 
before and after processing

Figure 3. Total sum of the six PCBs compared to the fat content in 
liver (%)
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