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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

AC  FH  MP  HH  GR  AK  FF  NB  KJ  EQ  HH  KP  NM  KA  QH  GO  KO

GB  RY  FG  KK  HG  PH  LR  NC  GK  YP  IP  LC  MK  NL  FP  NO  MN

AB  FY  MG  HK  GG  AH  FR  NC  KK  EP  HI  LP  NM  LA  QF  OO  KM

Father

Mother

Offspring

H
TG

7 

H
TG

6

H
TG

10

H
TG

4

H
M

S7

A
H

T5

LEX3

CA
425

A
SB2

H
M

S1

A
SB17

A
H

T4

VH
L20

A
SB23

H
M

S6

H
M

S2

H
M

S3

Analysis and Consulting        Biotechnology and Biomolecules        Food Safety, Environment and Genetics        Innovation and Consumers        Value Chain, Processing and Aquaculture

Matís Ltd.    •    Vínlandsleið 12    •    113 Reykjavík    •    Iceland    •    Tel +354 422 5000    •    Fax +354 422 5001    •    matis@matis.is    •    www.matis.is

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

AC  FH  MP  HH  GR  AK  FF  NB  KJ  EQ  HH  KP  NM  KA  QH  GO  KO

GB  RY  FG  KK  HG  PH  LR  NC  GK  YP  IP  LC  MK  NL  FP  NO  MN

AB  FY  MG  HK  GG  AH  FR  NC  KK  EP  HI  LP  NM  LA  QF  OO  KM

Father

Mother

Offspring

H
TG

7 

H
TG

6

H
TG

10

H
TG

4

H
M

S7

A
H

T5

LEX3

CA
425

A
SB2

H
M

S1

A
SB17

A
H

T4

VH
L20

A
SB23

H
M

S6

H
M

S2

H
M

S3

Our research
– your profit

Analysis and Consulting              Biotechnology and Biomolecules              Food Safety, Environment and Genetics              Innovation and Consumers              Value Chain, Processing and Aquaculture

Matís ohf.        Vínlandsleið 12        113 Reykjavík        Iceland        Tel +354 422 5000        Fax +354 422 5001        matis@matis.is        www.matis.is

Hermetia as a transformer of organic waste streams for 
aquaculture feed 

1  Matís ltd - Icelandic food & biotech R&D, Vínlandsleið 12, 113 Reykjavík, Iceland  

Results 
Results so far have shown that the larvae can be grown on different substrates but 
with variable efficiency.  

Introduction 
This study seeks to answer questions related to optimal raw material composition for 
the Black soldier fly larvae as ingredient for fish feed. With regards to resource 
availability, utilisation and environmental impacts it is important to look at 
untraditional biological streams as raw material sources for fish feed. One way is to 
transform biomaterial through insects such as the Black soldier fly (Hermetia illucens) 
(BSF), which is a common fly of the family Stratiomyidae.  Due to the properties of its 
detritivorous larvae as well as it’s relatively simple cultivation the BSF has recently 
gained widespread popularity as food waste converter, for decontamination purposes 
and as food for animals and humans alike. 
 
Significant amounts of raw materials are underutilized in Iceland, including wastes 
from agriculture, fish processing, households and manure from livestock production. 
Due to low protein content, these waste streams are not suitable for direct use in fish 
feed but can be utilized for the cultivation of invertebrates, which in turn transform 
them into high quality protein and oil ingredients for feed. In addition, this would 
reduce the enormous amount of waste generated, making the benefits of their use 
substantial in relation to resource utilization and environmental impacts.  
 
 
Goals of the study 
•   Test the effects of different biomaterial composition on growth and  
    feed utilisation of BSF larvae 
•   Analyse the effects of substrate on larvae content 
•   Develop sustainable fish feed based on BSF larvae 
•   Increase co/by-product utilisation 
•   Reduce waste 
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•  Culture room was built to keep controlled conditions (pre-pupae usually emerge 
after 2-4 weeks under optimal temperature, humidity and feed supply 1). 

•  Temperature was kept between 26 and 37˚C.  
•  Relative humidity was 50-90 %. 

Trial 2 

Trial 2 - Veggie lunch, Mixed lunch 

The results from the first trial (Figure 5) showed that the increase in biomass was 
highest in larvae offered chicken feed, and lowest in larvae offered fresh apples, 
according to initial- and final weight and specific growth rate (SGR). Calculated feed 
conversion ratio (FCR) from given dry matter was highest in larvae offered apples 
but lowest in those offered tomatoes.  

The results from the second (Figure 6) trial showed that the increase in biomass 
was highest in larva offered chicken feed and lowest in larvae offered mixed lunch. 
SGR was similar between all groups, but FCR was highest with mixed lunch and 
lowest with veg lunch. 

Conclusions 
•  Growth (Weight gain; SGR) was found to be variable but much higher than 

known in fish. 
•  Feed utilisation was also variable, with best results comparable to fish. 
•  Nutrient composition of larvae seems to vary with different feed composition. 
•  Carbon footprint in aquaculture can be lowered significantly by replacing fishmeal 

with BSF meal. 
•  Black soldier fly larvae appear to be very interesting raw material for fish diets. 

Smárason, B.Ö1,4., Knobloch, S 1., Björnsdóttir, R1,3., Davíðsdóttir, B2., Oddsson, S5., Bergsson, A.B1.,Margeirsson, S1., Árnason, J1. 

Feed composition % in dry 
matter 

Chicken feed 
(control)  

Tomatoes, 
fresh  

Apples, 
fresh  

Veg lunch Mixed lunch  

  
Crude Protein (CP) 24,3 11,1 1,9 12,8 14,4 
Crude Lipid (CP) 4,1 13 2,5 23,0 8,0 
Ash 6,3 9,3 1,2 4,9 3,4 
Nitrogen-free Extract (NFE) 65,3 66,7 94,4 59,3 74,1 

Trial 1 - Apples, Tomatoes 

Trial 1 

Larvae composition 

Larvae dry matter 
composition 

Chiken feed 
(control) 

Tomatoes, 
fresh 

Apples, 
fresh 

Veg lunch 
  

Mixed lunch 
  

Crude Protein (CP) 43,3 39,2 20,2 28,4 24,7 
Crude Lipid (CP) 16,8 38,6 66,9 53,5 31,2 
Ash 9,0 3,6 2,1 4,1 3,4 
Nitrogen-free Extract (NFE) 23,1 18,7 10,7 26,7 22,4 

Trial 2 Trial 1 

Table 1. Substrate composition in trials 1 and 2. 

Table 2. Dry matter composition of larvae from trial 1 and 2. 

Figure 5. Weight gain, specific growth rate (SGR) and feed conversion ratio (FCR) in trial 1. 

Feeding trials 
Two experiments with different biomaterial substrates have been conducted to 
measure the impact of substrate on growth rates and feed utilisation. Both 
experiments lasted 14 days with chicken feed used as control feed. Nine buckets, 
each containing 2,03 grams of larvae and each feed was tested in 3 buckets. The 
larvae were fed ad libitum. Fresh, minced tomatoes and apples were selected for the 
first trial and mixed lunch waste from Matís cafeteria for the second trial, containing 
either high amount of vegetables or mixed lunch with meat (Table 1). 
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Figure 6. Weight gain, specific growth rate (SGR) and feed conversion ratio (FCR) i trial 2. 

The results from the trials show that there is a tendency that composition of the 
substrate/feed (see Table 1) has an effect on the composition of the larvae (see 
Table 2) and thereby on their nutritive value.  

Figure 7. Carbon footprint from the 
production of 1 kg of BSF meal and 
1 kg of Fishmeal 2. 
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Materials and Methods 

Carbon Footprint 
Carbon footprint of BSF meal and Fishmeal was 
assessed using the Life Cycle Assessment methodology. 
Analysis of larvae offered fresh tomatoes revealed up to 
44% less CO2 emission (Figure 7) .  0	
  

0.5	
  

1	
  

1.5	
  

2	
  

BSF	
  meal	
   Fishmeal	
  

Kg	
  CO2	
  eq	
  

Figure 1.  
BSF cage in the  culture room 

The culture room contains the fly cage, two air humidifiers, the 
heating element, an outdoor air exchange, halogen light with timer, 
culture buckets, a pump sprayer and further equipment. The fly cage 
can be opened and closed from the front side with the intended zipper. 
Culture buckets have a lid with air holes or a larger hole covered with 
fine mesh to allow an air flow while preventing escapes.  

F i g u r e 2 . C o r r u g a t e d 
cardboard with BSF egg deposits 

Figure 3. Culture bucket 
bustling with hungry larvae 

Figure 4. Feed experiment 


