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Biogenic Amine Analyses of FF Skagen Fish Meal

Biogenic Amines ppm No. Of samples Average Minimum Max Standard Diviation

Agmatine 88 182 26 2213 221

Cadeverine 88 1502 174 4138 858

Histamine 88 114 11 1278 156

Putrescine 88 599 44 1878 370

Tyramine 88 727 55 1907 466
TVN average 2009: 33,23 in the raw material. TVN average 2010: 38,00. TVN average 2012: 39,61 The samples have been analysed at the FF lab

Minerals

. o Phospho- Magne- Potas- . o Manganese .
Calcium % rus% Sitimoa i A Sodium % mg/kg Zinc mg/kg

8010-99229 & 92742 1.9 2.2 0.22 1.8 1.2 6 110 5 100

8010-99229 & 92742 1.7 2.2 0.23 1.7 1.4 6 110 5 96

8010-99229 & 92742 1.8 2.2 0.20 1.7 1.0 7 110 5 110

8010-99229 & 92742 2.2 23 0.21 1.6 1.0 8 110 <5 110

8010-99229 & 92742 2.0 2.2 0.22 1.6 1.3 8 110 <5 120

Average 1.9 2.2 0.2 1.7 1.2 7.0 110 3.0 107.2

8010-99229 & 92742 2.1 2.1 0.18 1.5 0.85 1 120 6 190
8010-99229 & 92742 2.2 2.1 0.17 1.5 0.68 10 120 <5 130
8010-99229 & 92742 24 2.2 0.18 1.5 0.78 1 120 5 150
8010-99229 & 92742 2.2 2.1 0.17 1.6 0.66 1 120 5 150
2.2 2.1 0.17 1.4 0.74 10 110 5 120
Average 2.22 2.12 0.174 15 0.742 10.6 118 4.2 148

Blue Whiting
8010-99229 & 92742 2.9 2.3 0.23 1.3 1.4 7 110 6 110
8010-99229 & 92742 3.7 2.6 0.25 1.3 1.2 5 78 5 100
8010-99229 & 92742 3.8 2.6 0.18 1.4 1.0 5 68 <5 120
8010-99229 & 92742 3.5 2.6 0.27 1.3 1.3 7 100 6 110
8010-99229 & 92742 4.2 2.9 0.20 1.5 1.1 5 62 5 150
Average 3.62 2.6 0.226 1.36 1.2 5.8 83.6 4.4 118
8010-99229 & 92742 5.6 3.4 0.7 0.74 2.4 1 120 <5 570
8010-99229 & 92742 6.0 3.5 0.51 0.74 3.8 8 110 <5 210
Average 5.8 3.5 0.4 0.7 3.1 9.5 115 0.0 390
8010-99229 & 92742 2.3 2.2 0.16 1.1 0.86 8 100 <5 190
8010-99229 & 92742 2.6 2.5 0.17 1.8 0.88 9 120 <5 160
8010-99229 & 92742 3.0 2.5 0.22 1.6 1.3 9 97 6 180
8010-99229 & 92742 2.6 2.5 0.14 1.7 0.72 10 98 6 140
8010-99229 & 92742 2.1 2.2 0.17 1.8 0.91 9 120 5 130
Average 2.52 2.38 0.172 1.6 0.934 9 107 34 160

The samples have been analysed at Eurofins / Steins
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Vitamins

Tobis - g/100g

100601M
100602M
100603M
100604M
100605M
100606M
100607M
100608M

100601M
100602M
100603M
100604M
100605M
100606M
100607M
100608M

TBS/ETH 15/4
TBS 22/4
TBS/ETH 26/4
TBS/ETH 3/5
TBS/ETH 11/5
TBS/NAT 22/5
TBS 5/6
TBS/NAT 8/6
Average

TBS/ETH 15/4
TBS 22/4
TBS/ETH 26/4
TBS/ETH 3/5
TBS/ETH 11/5
TBS/NAT 22/5
TBS 5/6
TBS/NAT 8/6
Average

Brisling - g/100g

100609M
100610M
100611M
100612M
100613M
100614M
100615M
100616M

@BR/NAT 20/3
@BR/NAT 28/3
@BR/ETH 5/4
@BR/NAT 25/4
OBR/NAT 27/4
@BR/ETH 2/5
@BR/ETH 16/5
@BR/ETH 15/5
Average

Aspartic acid Threo nine

5.91
5.63
6.27
5.52
5.91
6.43
6.4
6.58
6.081

Leucine

48
4.66
5.11
4.84
49
5.46
5.18
5.36
5.039

Aspartic acid

6.61
6.48
6.79
6.06
5.8
6.4
6.49
6.38
6.376

2.78
2.71
2.97
2.77
2.76
2.99
2.97
3.05

2.875

Tyrosine

2.08
2.08
2.18
1.71
2.03
2.24
2.26
2.38
2.12

Threo nine

Serine

2

2.54
2.54
2.7
2.42
2.54
2.87
2.71
2.75
2.634

2.66
2.43
2.78
2.45
2.54
2.71
2.79

2.9
.658

Phenyl-
EIEGINT]

Serine

2

2.87
2.82
2.83
2.54

2.6
2.71
2.73

2.8
.738

Phenyl-

Glumatic acid

1.35
1.26
1.4
1.19
1.34
1.45
1.49
1.52
1.375

8.58
8.09
8.89
8.31
8.37
8.91
9.05
9.33
8.691

4.87
4.59
5.12
4.2
4.83
5.19
5.5/
5.4
4.946

Glumatic acid

Histi-

9.18
9.27
9.76
8.65
8.42
9.16
9.19
8.99
9.078

Proline

2.6
2.3
2.6
2.43
2.61
2.74
RA55)
2.81
2.58

Arginine

3.78
3.39

3.2
3.58
3.74
3.89
4.09

3.709

Proline

2.88
2.94
2.95
2.65
2.57

2.8
2.77
2.794

Glycine

4.26
3.79
4.02
3.67
3.92
3.94
3.88
4.12
3.95

Trypto-
phan

0.702
0.676
0.761
0.615
0.744

0.77
0.778
0.785
0.729

Glycine

4.27
4.21
4.26
3.86
3.92
3.98
4.3
4.17
4.121

Trypto-

Alanine

4.11
3.84
4.2

4.04
438
4.12
435
413

Cystein+
Cystine

0.547
0.558
0.572
0.478
0.587
0.562
0.655
0.613
0.572

Alanine

4.46
4.47
4.68
4.16
4.03
4.43
4.49
436

4385

Cystein+

Valine

3.23
3.21
3.48
3.2
3.34
3.71
35
3.64
3.414

Methi-
onine

1.9
1.88
2.06
1.86
1.96
2.17
2.09
2.11

2.004

Valine

3.64
3.52
3.79
3.43
3.22
3.64
3.64
3.51
3.549

Methi-

Iso- Leucine

2.66
2.74
2.92
2.7
2.84
3.18
3.02
3.1
2.895

Ornitine

0.05
0.090
0.031
0.182
0.056
0.084
0.053
0.035
0.073

Iso- Leucine

2.99
2.9
3.16
2.83
2.61
3.02
3.02
2.96
2.936

Leucine Tyrosine e e dine Lysine Arginine phan Cystine e Ornitine

100609M  @BR/NAT 20/3 5.32 2.42 2.84 1.58 5.63 4.35 0.812 0.664 2.12 0.019
100610M  @BR/NAT 28/3 5.29 2.3 2.82 1.59 5.62 4.27 0.799 0.652 2.02 0.022
100611M @BR/ETH5/4  5.61 2.49 2.9 1.75 5.9 4.37 0.841 0.641 2.25 0.03
100612M  @BR/NAT 25/4 5.03 2.22 2.63 1.41 5.13 3.93 0.749 0.535 1.97 0.025
100613M  @BR/NAT 27/4 4.8 2.08 2.42 1.31 4.92 3.86 0.7 0.598 1.85 0.038
100614M  @BR/ETH 2/5  5.36 2.45 2.91 1.58 5.54 4.02 0.832 0.622 2.13 0.039
100615M @BR/ETH 16/5 5.35 2.36 2.88 1.52 5.5 4.21 0.808 0.631 2.16 0.048
100616M @BR/ETH 15/5 5.33 2.34 2.79 1.42 5.37 4.16 0.801 0.62 2.08 0.043
Average 5.261 2.333 2.774 1.52 5.451 4.146 0.793 0.620 2.073 0.033

The samples have been analysed at the FF lab
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Analyses Fish Meal & Fish Oil

LT Supreme - NSM/Special’A= Classic - Natur - Golden Oil

Elements
No. of Average Maximum Minimum LOQ Limiting values
analyses 9 9
Atomic mass Unit Fish meal Fish oil Fish feeds Full feeds
9 Fluorine ma/kg 40 24 65 9 10 500 350 150
33 Arsenic total ma/kg 40 6 12.8 1.3 25 10 2
33 Arsenic inorganic  mg/kg na na na na 2 2
34 Selenium ma/kg 6 3.2 Old data
48 Cadmium mg/kg 40 0.2 0.5 0.02 2 1 0.1
80 Mercury mg/kg 40 0.07 0.15 0.01 0.5 0.2 5
82 Lead mg/kg 40 1.3 6.3 0.05 10
Vitamins
Vitamin D IE/kg na na na na 3000

Organic matters

Nitrite (Na-nitrite) mg/kg 40 1.6 9 0.1 60 15
(T%’aS'af‘Gezrl‘seu(ncq')"°’campher) ma/kg 30 0.02 0.2
26 mglkg 0.02 0.02 0.01 0.02 0.2
50 mg/kg 0.02 0.02 0.01 0.02 0.2
62 mg/kg 0.02 0.02 0.01 0.02 0.2
sum mg/kg 0.06 0.1 0.01 0.02 0.2
Aldrin ma/kg 30 0.005 0.005 0.005 0.005 0.01 0.1
Dieldrin mg/kg 30 0.005 0.005 0.005 0.005 0.01 0.1
DDD O,p mg/kg 30 0.005 0.005 0.005 0.005 0.05 0.5
Pp mglkg 0.005 0.005 0.005 0.005 0.05 0.5
DDE mag/kg 30 0.05 0.5
O,p mg/kg 0.005 0.005 0.005 0.05 0.5
Pp mg/kg 0.006 0.006 0.005 0.05 0.5
sum mg/kg 0.05 0.5
.
O,p mg/kg 30 0.005 0.005 0.005 0.05 0.5
Pp mg/kg 0.005 0.005 0.005 0.05 0.5
sum mg/kg 0.05 0.5
AT S mg/kg R
Gammal/trans mg/kg 30 0.006 0.015 0.005 0.005 0.02 0.05
Alpha/cis mg/kg 0.005 0.005 0.005 0.005 0.02 0.05
Oxi mag/kg 0.005 0.005 0.005 0.005 0.02 0.05
sum mg/kg 0,02 0.05
Eqdosuighane (Apihe
Alpha mg/kg 30 0.01 0.01 0.01 0.01 0.1 0.05
Beta mg/kg 0.01 0.01 0.01 0.01 0.1 0.05
Sulphate mg/kg 0.02 0.02 0.02 0.02 0.1 0.05
sum mg/kg 0.1 0.05
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No. of

analyses Average Maximum Minimum LoQ Limiting values
Atomic mass Unit Fish meal Fish oil
Edrin ma/kg 30 0.01 0.01 0.01 0.01 0.01 0.05
Heptachlor mg/kg 30 0.005 0.005 0.005 0.005 0.01 0.2
HCB Hexachlorbenzene mg/kg 30 0.005 0.005 0.005 0.005 0.01 0.2
I;lgma(TS%xnaqceI:lorcyclohexane) mg/kg 0.02 0.2
HCH Alpha mg/kg 30 0.005 0.01 0.005 0.005 0.01 0,1
HCH Beta 0.007 0.01 0.005 0.01
HCH Gamma/lindane mg/kg 0.05 0.05 0.05 0.005 0.2 2
Chloramphenicole ua/kg 15 nd 0.1
PAH (measured as benzo(a)pyrene) pg/kg 30 na
Dioxin ng/kg 1500 0.71 1.25 6
PCB ng/kg 1500 0.59 3.25 18
NDL-PCB ug/kg 174 12 30 175
Brominated flame retardants na
(BFRs)

Perfluorinated compounds: PFOS,

PFOA and related compounds AL

Average particle size of FF Skagen fish meal

100 %
90 %
80 %
0% 58%
60 %
50 %
40 %
30 % 21%
20 % 110/0 70/
10 % ’ 1,2%

0,1%

0% - - -

X <0,25 0,25<X<0,5 0,5<X<0,8 0,8<X<1,18 1,18<X<2,36 2,36<X
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Certified quality and feed safety

FF Skagen is certified and continuously evaluated according to
a number of different standards from the ISO family: DS/EN ISO
9001:2008 (quality), DS/EN ISO 14001:2004 (environment), DS/EN

1SO 50001:2011 (energy) and DS/EN ISO 22000:2005 (food safety).
The certificates are issued by Det Norske Veritas (DNV).

IFFO

)RS

ASSURED

FF Skagen is IFFO RS certified according to the “Global Standard
and Certification Programme for the Responsible Supply of
Fish Meal and Fish Qil”. The certificate demonstrates FF Skagen’s
commitment to responsible practice in all areas of feed safety,
raw material procurement and delivery.

F@SFA

INTERNATIONAL

FF Skagen is a member of the Federation of Qils, Seeds and Fats
Associations (FOSFA), a union of international traders in oil, seeds
and fats. FOSFA International has more than 900 members in 77
countries and sets contract formulation standards.

FF Skagen’s food safety certification, GMP+ B1 (HACCP)
is defined based on standards set by the FDA (the U.S. Food and
Drug Administration), the WHO (the World Health Organisation)
and the EU. The GMP+ B1 includes production, trading and
service.

Havnevagtvej 5 - Box 164 - DK-9990 Skagen - Tel +45 98 44 11 00

The Marine Stewardship Council (MSC) is an independent interna-
tional eco-label for “sustainable fishing methods". Fish with the
blue MSC eco-label is a guarantee that the company operates in
an environmentally sustainable manner and does not contribute
to the global environmental problem of overfishing. The certifi-
cate is issued by Det Norske Veritas (DNV).
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FF Skagen is certified according to the Soil Association, a British
eco-label whose purpose is to protect the environment and pro-
mote sustainability. The Soil Association label guarantees that the
product - in addition to living up to the ecological requirements
of the EU - also meets additional, enhanced ethical, ecological
and sustainability standards.

FF Skagen Naturland fish meal is certified as ecologically and
socially responsible protein supplement from Naturland, which is
one of the world’s most respected ecological brands.
Naturland has more than 53,000 members and work in
accordance with organic standards which is stricter than e.g.
the German ecolabel, Bio-Siegel.

FF
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Special products
FF Skagen know how...

FF Skagen also develops and manufactures custom-made special products

that match the individual needs for e.g. nutritional content, protein
digestibility, binding capacity etc. In our advanced production plant, we
can give meal and oil products different properties so that the special

product is targeted at specific needs and requirements.

An effective control system ensures a final product that meets the
agreed specifications 100%. We take sealed samples of all supplies for
any possible subsequent analysis by the accredited laboratory of the

customer’s choice.
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