I*I Innovation, Sciences et Innovation, Science and CA 2958463 C 2022/05/03

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 958 463
12 BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2015/09/22 (51) CLInt./Int.Cl. A23K 10/16 (2016.01),

A23K 20/142(2016.01), A23K 20/158 (2016.01),
A23K 50/80(2016.01)

(72) Inventeurs/Inventors:

(87) Date publication PCT/PCT Publication Date: 2016/04/07
(45) Date de délivrance/lssue Date: 2022/05/03

(85) Entrée phase nationale/National Entry: 2017/02/15 SILVA, AMELIA CLAUDIA, DE;
86) N° demande PCT/PCT Application No.: EP 2015/071689 EILS, STEFAN, DE;

L L PRIEFERT, HORST, DE;
(87) N° publication PCT/PCT Publication No.: 2016/050556 RABE CHRISTIAN DE

(30) Priorité/Priority: 2014/10/02 (EP14187467.7) (73) Propriétaire/Owner:

EVONIK OPERATIONS GMBH, DE
(74) Agent: ROBIC

(54) Titre : PROCEDE POUR L'ELEVAGE D'ANIMAUX
(54) Title: METHOD FOR RAISING ANIMALS

(57) Abrégé/Abstract:
According to the invention, feedstuff which contains an Aurantiochytrium biomass results in a significant increase in growth of fish.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



wo 2016/050556 A1 |11 N0FV0 0 00O 0 O

CA 02958463 2017-02-15

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges

OIPCT

(10) Internationale Veroffentlichungsnummer

WO 2016/050556 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
1

31

Eigentum >
Internationales Biiro
(43) Internationales 9
Veroffentlichungsdatum wip
7. April 2016 (07.04.2016)
Internationale Patentklassifikation:
A23K 1/00 (2006.01) A23K 1/18 (2006.01)
A23K 1/16 (2006.01)
Internationales Aktenzeichen: PCT/EP2015/071689

Internationales Anmeldedatum:

22. September 2015 (22.09.2015)
Einreichungssprache: Deutsch
Veriffentlichungssprache: Deutsch
Angaben zur Prioritit:
14187467.7 2. Oktober 2014 (02.10.2014) EP

Anmelder (fiir alle Bestimmungsstaaten mit Ausnahme
von US): EVONIK DEGUSSA GMBH [DE/DE];
Rellinghauser Stralie 1-11, 45128 Essen (DE).

Erfinder; und

Anmelder (nur fiir US): FIGUEIREDO-SILVA, Amelia
Claudia [PT/DE]; Engelhardstr. 38C, 63450 Hanau (DE).
EILS, Stefan [DE/DE]; Bahnhofstr. 26, 63584 Griindau
(DE). PRIEFERT, Horst [DE/DE]; Prozessionsweg 7,
48346 Ostbevern (DE). RABE, Christian [DE/DE];
Vogelsbergstr. 14, 63762 GroBostheim (DE).

Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiigbare nationale Schutzrechtsart): AE, AG, AL,

(84)

AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW,
BY, BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK,
DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM,
GT, HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiighare regionale Schutzrechtsart): ARIPO (BW,
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), eurasisches (AM, AZ, BY, KG,
KZ, RU, TJ, TM), europdisches (AL, AT, BE, BG, CH,
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE,
IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Veroffentlicht:

mit internationalem Recherchenbericht (Artikel 21 Absatz

3

(34

Title: METHOD FOR RAISING ANIMALS

(54) Bezeichnung : VERFAHREN ZUR ANZUCHT VON TIEREN

(57) Abstract: According to the invention, feedstuff which contains an Aurantiochytrium biomass results in a significant increase in
growth of fish.
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Method for raising animals

The present invention relates to a method for farming animals, using a feedstuff containing

an Aurantiochytrium biomass.

Polyunsaturated fatty acids (PUFAs) are an important component for the nutrition of humans
and animals. The source of PUFAs used was and is especially fish. Fish is generally used in

the form of fish meal or fish oil for feeding.

Owing to the shortage of available fish stocks, alternative lipid sources have been sought. In
this connection, the alternative used has been especially vegetable oil. Furthermore, it has

been discovered that certain microbes produce PUFAs in large amounts heterotrophically.

The PUFAs may be subsequently obtained from the cells, or else the cells may be employed

directly in feedstuffs or foodstuffs in the form of biomass.

Miller et al. (Comparative Biochemistry and Physiology, Part A 148 (2007) 382-392)
describe the replacement of fish oil by palm oil, thraustochytrid oil or a mixture of palm oil
and thraustochytrid oil. They state that the replacement of fish oil by thraustochytrid oil has
no influence on the growth of salmon, but does increase the DHA content in fish muscle

tissue.

Carter et al. (Mar. Biotechnol. 5, 480-492, 2003) state that the feeding of a mixture of canola
oil and thraustochytrid biomass in comparison with a feeding of a mixture of canola oil and
fish oil and in comparison with the feeding of only canola oil has no influence on the growth
of salmon or the chemical composition of salmon; however, compared to the feeding of the

mixture of canola oil and fish oil, a higher fish mortality rate was observed.

According to the invention, it has now been found that, surprisingly, it was possible to
achieve a better growth in the case of substitution of fish oil with an Aurantiochytrium
biomass than in the case of use of fish cil as the sole source of PUFAs, when the same fat

content is set in the feedstuff in both cases.

According to the invention, it has been further found that it was possible to achieve a better
growth in the case of farming of animals with a mixture of marine oil and a Labyrinthulea
biomass than in the case of farming with either fish oil alone or Labyrinthulea biomass alone,

when the same fat content has been set in the feedstuff in each case.
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It is therefore an object of the present invention to provide a method for farming animals

which improves the growth of the animals.

The present invention therefore firstly provides a feedstuff, characterized in that it comprises

an Aurantiochytrium biomass.

in this connection, the Aurantiochytrium cells are preferably the species Aurantiochytrium

limacinum, especially preferably the strain Aurantiochytrium limacinum SR21 (IFO 32693).

The present invention therefore also further provides a feedstuff, characterized in that it

contains marine oil, preferably fish oil, and a Labyrinthulea biomass.

According to the invention, "marine oil" is to be understood in general to mean an oil
obtained from a marine organism, preferably from a marine animal. Besides fish oil, which is
preferred according to the invention, it is additionally also to be understood to mean oil
isolated from other marine organisms, in particular from marine animals, for example from
krill, bivalves, squids or shrimps. Preferably, the marine oil to be used according to the
invention is fish oil, in particular a fatty oil from fish, especially preferably a fatty oil from fish
of the families Engraulidae, Carangidae, Clupeidae, Osmeridae, Scombridae and/or
Ammodytidae.

Labyrinthulea are also known as Labyrinthulomycetes or slime nets. The Labyrinthulea are
preferably those from the family of the Thraustochytriaceae. The family of the
Thraustochytriaceae includes the genera Althomia, Aplanochytrium, Elnia, Japonochytrium,
Schizochytrium, Thraustochytrium, Aurantiochytrium, Oblongichytrium and Ulkenia.
Particular preference is given to the genera Thraustochytrium, Schizochytrium,
Aurantiochytrium and Oblongichytrium, above all the genus Aurantiochytrium. Within the
genus Aurantiochytrium, preference is given, according to the invention, to the species
Aurantiochytrium limacinum (previously also known as Schizochytrium limacinum). According
to the invention, very particular preference is given to using the strain Aurantiochytrium
limacinum SR21 (IFO 32693).

The marine oil and the Labyrinthulea biomass are used in the feedstuff, based on the dry
weight of the biomass, preferably in a weight ratio of 3:1 to 1:6, in particular 2:1 to 1:5,
especially preferably 3:2 to 1:4, in particular 1:1 to 1:3, above all in a ratio of about 2:3.

The cells present in the biomass are preferably distinguished by the fact that they have a
PUFA content of at least 20% by weight, preferably at least 25% by weight, in particular at
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least 30% by weight, based in each case on the cell dry mass, with preferably at least 50%
by weight, in particular at least 75% by weight and, in an especially preferred embodiment, at
least 90% by weight of the lipids present in the cell being present in the form of triglycerides.

According to the invention, the polyunsaturated fatty acid (PUFA) is preferably a highly
unsaturated fatty acid (HUFA).

According to the invention, polyunsaturated fatty acids (PUFAs) are understood to mean fatty
acids having at least two, particularly at least three, C-C double bonds. According to the
invention, highly unsaturated fatty acids (HUFAs) are preferred among the PUFAs. According
to the invention, HUFAs are understood to mean fatty acids having at least four C-C double

bonds.

The PUFAs may be present in the cell in free form or in bound form. Examples of the
presence in bound form are phospholipids and esters of the PUFAs, in particular monoacyl-,
diacyl- and triacyiglycerides. In a preferred embodiment, the majority of the PUFAs is present
in the form of triglycerides, with preferably at least 50% by weight, in particular at least 75%
by weight and, in an especially preferred embodiment, at least 90% by weight of the PUFAs
present in the cell being present in the form of triglycerides.

Preferred PUFAs are omega-3 fatty acids and omega-6 fatty acids, with omega-3 fatty acids
being especially preferred. Preferred omega-3 fatty acids in this context are
eicosapentaenoic acid (EPA, 20:5w-3), in particular (52,82,112,14Z,17Z)-eicosa-
5,8,11,14,17-pentaenoic acid, and docosahexaenoic acid (DHA, 22:6w-3), in particular
(42,7Z2,10Z,13Z,16Z,19Z)-docosa-4,7,10,13,16,19-hexaenoic acid, with docosahexaenoic

acid being especially preferred.

A biomass especially preferred according to the invention therefore contains DHA in an
amount of at least 20% by weight, preferably at least 25% by weight, in particular at least
30% by weight, based in each case on the cell dry mass, with preferably at least 50% by
weight, in particular at least 75% by weight and, in an especially preferred embodiment, at

least 90% by weight of the lipids present in the cell being present in the form of triglycerides.

In a preferred embodiment, the feedstuff according to the invention contains meal from
marine organisms, in particular meal from marine animals, preferably fish meal, as a further

ingredient.
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According to the invention, "meal from marine organisms" is to be understood in general to
mean the processed product of marine organisms in particular the processed product of
marine animals. Besides fish meal, which is preferably used according to the invention, this
is to be understood according to the invention to mean in particular also krill meal, bivalve
meal, squid meal or shrimp shells, which are classic replacement products for fish meal.

However, the meal from marine organisms is especially preferably fish meal.

The meal from marine organisms, in particular marine animals, preferably fish meal, and the
biomass are used in the feedstuff, based on the dry weight, preferably in a weight ratio of 1:4
to 8:1, in particular of 1:2 to 6:1, especially preferably of 1:1 to 3:1, in particular of 1:1 to 2:1,

above all in a ratio of about 5:3.

The marine oil, in particular oil from marine animals, above all fish oil, is present in the
feedstuff in relation to the meal from marine organisms, in particular meal from marine
animals, above all fish meal, preferably in a weight ratio of 1:10 to 2:1, in particular 1.5 to 1:1,
especially preferably 1:4 to 1:2. Especially preferably, the weight ratio of marine oil, in

particular fish oil, to meal from marine organisms is about 1:3.

In a feedstuff according to the invention, the biomass, based on the dry mass, is preferably
present in an amount of 2 to 20% by weight, preferably 3 to 18% by weight, in particular 5 to
15% by weight, above all 7 to 11% by weight.

Furthermore, marine oil, in particular oil from marine animals, above all fish oil, if used, is
preferably present in a feedstuff according to the invention in an amount of 1 to 12% by
weight, in particular 2 to 8% by weight, especially preferably 3 to 7% by weight, above all 4 to
6% by weight.

Furthermore, meal from marine organisms, in particular meal from marine animals, above all
fish meal, if used, based on the dry mass, is preferably present in a feedstuff according to the
invention in an amount of 5 to 25% by weight, preferably 10 to 20% by weight, especially
preferably 12 to 18% by weight.

According to the invention, the fact that the aforementioned components biomass, marine oil
and meal from marine organisms are present in the specified amount in the feedstuff means

that they are used in the corresponding amount in the production of the feedstuff.

Accordingly, the present invention further provides similarly a process for producing

feedstuffs according to the invention, characterized in that the aforementioned components
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are used in the aforementioned amounts for producing the feedstuff. Therefore, the present

invention further provides also a feedstuff obtainable by a process according to the invention.

In a preferred embodiment, the sum total of biomass, marine oil, in particular oil from marine
animals, preferably fish oil, and meal from marine organisms, in particular meal from marine
animals, above all fish meal, amounts preferably to at least 15% by weight, especially
preferably at least 20% by weight, in particular 20 to 40% by weight, above all at least 25%
by weight, in particular 25 to 35% by weight, of the feedstuff according to the invention.

The other feedstuff ingredients are preferably selected from protein-containing,
carbohydrate-containing, nucleic-acid-containing and lipid-soluble components and, if
appropriate, further fat-containing components and furthermore from among other additives
such as minerals, vitamins, pigments and amino acids. Besides, structurants may also be
present, besides nutrients, for example so as to improve the texture or the appearance of the
feedstuff. Furthermore, it is also possible to employ, for example, binders so as to influence
the consistency of the feedstuff. A component which is preferably employed and which

constitutes both a nutrient and a structurant is starch.

A feedstuff according to the invention preferably has a total protein content of 30 to 60% by
weight, preferably 35 to 55% by weight, in particular 40 to 50% by weight.

Furthermore, a feedstuff according to the invention preferably has a total fat content of 15 to
35% by weight, preferably 18 to 32% by weight, in particular 20 to 30% by weight, above all
22 to 28% by weight.

Furthermore, a feedstuff according to the invention preferably has a total starch content of at
most 25% by weight, in particular at most 20% by weight, preferably 5 to 15% by weight,
especially preferably 7 to 13% by weight.

Furthermore, a feedstuff according to the invention preferably has a polyunsaturated fatty
acid (PUFA) content of 1 to 12% by weight, preferably 2 to 10% by weight, in particular 4 to
8% by weight, above all 5 to 7% by weight.

Furthermore, a feedstuff according to the invention preferably has an omega-3 fatty acid
content of 0.1 to 6.0% by weight, preferably 0.5 to 5.0% by weight, in particular 1.0 to 4.5%
by weight, above all 2.0 to 4.0% by weight, in particular 2.5 to 3.5% by weight.
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Furthermore, a feedstuff according to the invention preferably has a DHA content of 0.05 to
4.0% by weight, preferably 0.25 to 3.0% by weight, in particular 0.5 to 2.8% by weight, above
all 1.0 to 2.5% by weight, in particular 1.4 to 2.0% by weight.

5 A feedstuff especially preferred according to the invention has the following properties:

- atotal protein content of 30 to 60% by weight, preferably 35 to 55% by weight, in
particular 40 to 50% by weight;

- atotal fat content of 15 to 35% by weight, preferably 18 to 32% by weight, in
particular 20 to 30% by weight, above all 22 to 28% by weight;

10 - atotal starch content of at most 25% by weight, in particular at most 20% by weight,

preferably 5 to 15% by weight, especially preferably 7 to 13% by weight;

- a polyunsaturated fatty acid (PUFA) content of 1 to 12% by weight, preferably 2 to
10% by weight, in particular 4 to 8% by weight, above all 5 to 7% by weight;

- an omega-3 fatty acid content of 0.1 to 6% by weight, preferably 0.5 to 5% by weight,
15 in particular 1.0 to 4.5% by weight, above all 2.0 to 4.0% by weight, in particular 2.5 to
3.5% by weight;

- a DHA content of 0.05 to 4.0% by weight, preferably 0.25 to 3.0% by weight, in
particular 0.5 to 2.8% by weight, above all 1.0 to 2.5% by weight, in particular 1.4 to
2.0% by weight.

20
The invention therefore also preferably provides a feedstuff having the following properties:
- atotal protein content of 30 to 60% by weight, preferably 35 to 55% by weight, in
particular 40 to 50% by weight;
- atotal fat content of 15 to 35% by weight, preferably 18 to 32% by weight, in
25 particular 20 to 30% by weight, above all 22 to 28% by weight;

- atotal starch content of at most 25% by weight, in particular at most 20% by weight,

preferably 5 to 15% by weight, especially preferably 7 to 13% by weight;
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7

a content of Labyrinthulea biomass, in particular Thraustochytriaceae biomass, of 2 to
20% by weight, preferably 3 to 18% by weight, in particular 5 to 15% by weight, above
all 7 to 11% by weight;

preferably a content of marine oil, in particular fish oil, of up to 12% by weight, in
particular 1 to 10% by weight, preferably 2 to 8% by weight, especially preferably 3 to
7% by weight, above all 4 to 6% by weight;

preferably a polyunsaturated fatty acid (PUFA) content of 1 to 12% by weight,
preferably 2 to 10% by weight, in particular 4 to 8% by weight, above all 5 to 7% by
weight;

preferably an omega-3 fatty acid content of 0.1 to 6% by weight, preferably 0.5 to 5%
by weight, in particular 1.0 to 4.5% by weight, above all 2.0 to 4.0% by weight, in
particular 2.5 to 3.5% by weight;

preferably a DHA content of 0.05 to 4.0% by weight, preferably 0.25 to 3.0% by
weight, in particular 0.5 to 2.8% by weight, above all 1.0 to 2.5% by weight, in
particular 1.4 to 2.0% by weight.

The invention therefore also preferably provides a feedstuff having the following properties:

a total protein content of 30 to 60% by weight, preferably 35 to 55% by weight, in
particular 40 to 50% by weight;

a total fat content of 15 to 35% by weight, preferably 18 to 32% by weight, in
particular 20 to 30% by weight, above all 22 to 28% by weight;

a total starch content of at most 25% by weight, in particular at most 20% by weight,

preferably 5 to 15% by weight, especially preferably 7 to 13% by weight;

a content of Aurantiochytrium biomass, in particular Aurantiochytrium limacinum
biomass, above all Aurantiochytrium limacinum SR21 biomass, of 2 to 20% by
weight, preferably 3 to 18% by weight, in particular 5 to 15% by weight, above all 7 to
11% by weight;

preferably a polyunsaturated fatty acid (PUFA) content of 1 to 12% by weight,
preferably 2 to 10% by weight, in particular 4 to 8% by weight, above all 5 to 7% by
weight;
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preferably an omega-3 fatty acid content of 0.1 to 6% by weight, preferably 0.5 to 5%
by weight, in particular 1.0 to 4.5% by weight, above all 2.0 to 4.0% by weight, in
particular 2.5 to 3.5% by weight;

preferably a DHA content of 0.05 to 4.0% by weight, preferably 0.25 to 3.0% by
weight, in particular 0.5 to 2.8% by weight, above all 1.0 to 2.5% by weight, in
particular 1.4 to 2.0% by weight.

The invention therefore also very particularly preferably provides a feedstuff having the

following properties:

10 -

15

a total protein content of 40 to 50% by weight;
a total fat content of 20 to 30% by weight;
a total starch content of at most 20% by weight, preferably 5 to 15% by weight:

a content of Aurantiochytrium limacinum SR21 biomass of 5 to 15% by weight, above
all 7 to 11% by weight;

a polyunsaturated fatty acid (PUFA) content of 2 to 10% by weight, in particular 4 to
8% by weight, above all 5 to 7% by weight;

an omega-3 fatty acid content of 0.5 to 5% by weight, in particular 1.0 to 4.5% by
weight, above all 2.0 to 4.0% by weight, in particular 2.5 to 3.5% by weight;

a DHA content of 0.25 to 3.0% by weight, in particular 0.5 to 2.8% by weight, above
all 1.0 to 2.5% by weight, in particular 1.4 to 2.0% by weight.

20 According to the invention, the fat-containing component used may be, besides the biomass

to be used according to the invention and the optionally used marine oil, further fats, in

particular oils, of both animal and plant origin.

According to the invention, further suitable fat-containing components are in particular

vegetable oils, for example soya bean oil, rapeseed oil, sunflower seed oil, flaxseed oil or

25  palm oil and mixtures thereof.

Preferably, a feedstuff according to the invention contains vegetable oils in an amount of 3 to

18% by weight, in particular 5 to 15% by weight, above all 7 to 13% by weight. According to

the invention, these are preferably applied to the extrudate after extrusion, in particular by

vacuum coating.
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According to the invention, the protein-containing component used may be, for example,

soya protein, pea protein, wheat gluten or corn gluten and mixtures thereof.

The carbohydrate-containing component used may be, for example, wheat meal, sunflower

meal or soya meal and mixtures thereof.

The biomass may be used both in intact form and after prior cell disruption for producing a
feedstuff according to the invention. To this end, the biomass is mixed with the further

feedstuff ingredients and then processed into the feedstuff according to the invention.

In the event of a prior cell disruption being carried out, this is preferably carried out as
described in the applications W02014/122087 or W02014/122092.

The mixture of biomass and further feedstuff ingredients is processed in a preferred
embodiment by an extrusion process, in order to obtain portions of foodstuff or feedstuff

ready for sale. Alternatively, a pelleting method may also be used, for example.

It is preferred to intimately mix the components with each other before carrying out the
extrusion process. This is preferably carried out in a drum equipped with vanes. In a
preferred embodiment, this mixing step includes an injection of steam, in particular so as to
bring about swelling of the starch which is preferably present. In this case, the injection of
steam is carried out preferably at a pressure of 1 to 5 bar, especially preferably at a pressure
of 210 4 bar.

Before being mixed with the algae biomass, the further feedstuff ingredients are preferably
comminuted — if required — so as to ensure that a homogeneous mixture is obtained in the
mixing step. The comminuting of the further feedstuff ingredients may be carried out, for

example, using a hammer mill.

The extrusion is additionally preferably done at an energy input of 12 — 28 Wh/kg, in
particular 14 — 26 Wh/kg, especially preferably 16 — 24 Wh/kg, above all 18 — 22 Wh/kg.

In this connection, a screw or twin-screw extruder is preferably employed in the extrusion
process. The extrusion process is preferably carried out at a temperature of 80 -~ 220°C,
particularly 80 — 130°C, a pressure of 10 — 40 bar, and a shaft rotational speed of 100 - 1000
rpm, particularty 300 — 700 rpm. The residence time of the mixture introduced is preferably 5

— 30 seconds, in particular 10 — 20 seconds.
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The extrudate created preferably has a diameter of 1 to 14 mm, preferably 2 to 12 mm, in
particular 2 to 6 mm, and preferably also has a length of 1 to 14 mm, preferably 2 to 12 mm,
in particular 2 to 6 mm. The length of the extrudate is set during extrusion by using a cutting
tool. The length of the extrudate is preferably selected such that it approximately
corresponds to the diameter of the extrudate. The diameter of the extrudate is defined by

selecting the screen diameter.

The extrusion process may optionally comprise a compacting step and/or a compression

step.

After extrusion, the extrudate is preferably dried to a moisture content of at most 5% by
weight and the extrusion product is subsequently preferably loaded with oil. Oil may be
loaded by placing the extrudate in oil or spraying the extrudate with oil; however, according

to the invention, preference is given to vacuum coating.

According to the invention, the extrudate is preferably subsequently loaded with oil to the
extent that a total fat content of 15 — 35% by weight, preferably 20 — 30% by weight, ensues

in the final product.

The feedstuff according to the invention is preferably present in the form of flakes, spheres or
tablets. A feedstuff obtainable by extrusion preferably has a moisture content of less than
10% by weight, in particular less than 5% by weight, especially preferably 0.2 to 4% by
weight.

According to the invention, "dry mass" is accordingly preferably to be understood to mean a

product having a moisture content of below 10% by weight, in particular below 5% by weight.

The present invention also further provides a method for farming animals, characterized in

that they are administered with a feedstuff according to the invention.

In this connection, the present invention provides in particular a method for increasing the
growth of animals, characterized in that they are administered with a feedstuff according to

the invention.

The present invention further provides in particular similarly a method for increasing the
fraction of omega-3 fatty acids, in particular DHA, in the muscle tissue of animals,

characterized in that they are administered with a feedstuff according to the invention.
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Preferably, in the method according to the invention, the feedstuff is administered at least

every two days, preferably at least once daily.

The present invention further provides similarly the use of a feedstuff according to the

invention for increasing growth in animals.

The present invention further provides likewise the use of a feedstuff according to the

invention for increasing the fraction of omega-3 fatty acids in muscle tissue in animals.

The present invention further provides likewise the use of a feedstuff according to the
invention for improving the physical condition of animals, in particular for improving the stress

level of animals.

The present invention further provides likewise the use of a feedstuff according to the

invention for allowing a stress-reduced farming of the animals.

The farmed animals fed with a feedstuff according to the invention are preferably poultry,

pigs or cattle.

However, the farmed animals are especially preferably marine animals, especially preferably
finfish or crustaceans. These include, in particular, carp, tilapia, catfish, tuna, salmon, trout,
barramundi, bream, perch, cod, shrimps, lobster, crabs, prawns and crayfish. The farmed
animals are especially preferably salmon. Preferred types of salmon in this context are the
Atlantic salmon, red salmon, masu salmon, king salmon, keta salmon, coho salmon, Danube

salmon, Pacific salmon and pink salmon.

The farmed animals may in particular also be fish which are subsequently processed into fish
meal or fish oil. In this connection, the fish are preferably herring, pollack, menhaden,
anchovies, capelin or cod. The fish meal or fish oil thus obtained, in turn, can be used in

aquaculture for farming edible fish or crustaceans.

However, the farmed animals may also be small organisms which are used as feedstuff in
aquaculture. These small organisms may take the form of, for example, nematodes,

crustaceans or rotifers.

The farming of marine animals may take place in ponds, tanks, basins or else in segregated
areas in the sea or in lakes, in particular in this case in cages or net pens. Farming may be
used for farming the finished edible fish, but also may be used for farming fry which are

subsequently released so as to restock the wild fish stocks.
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In salmon farming, the fish are preferably first grown into smolts in freshwater tanks or
artificial watercourses and then grown on in cages or net pens which float in the sea and

which are preferably anchored in bays or fjords.

Accordingly, the feedstuff according to the invention is preferably a feedstuff for use in the

farming of the above-mentioned animals.

The Labyrinthulea biomass used according to the invention, in particular the
Aurantiochytrium biomass, is preferably the product of a fermentative culturing process and
is accordingly preferably obtained proceeding from a fermentation broth obtained by
fermentation of these algae. The fermentation broth to be used according to the invention for
obtaining the algae biomass preferably comprises further constituents of the fermentation
medium in addition to the biomass to be dried. These constituents may take the form of, in
particular, salts, antifoam agents and unreacted carbon source and/or nitrogen source. In the
drying process, a product is preferably formed having a cell content of at least 60% by
weight, preferably at least 85% by weight, particularly at least 70 or 80% by weight,
comprising anti-caking agents added as further constituents, such as silicas for example, and
optionally further constituents of the fermentation medium and also optionally components
liberated partially from the cells. The further constituents of the fermentation broth may
optionally be partially removed prior to drying the biomass, for example by solid-liquid
separation methods, such that a product is formed in the drying process that comprises
these further components of the fermentation broth, particularly salts, preferably in an

amount of at most 20% by weight, particularly at most 15, 10 or 5% by weight.

Processes for producing biomasses usable according to the invention have been described
in detail in the prior art (see, for example, W091/07498, W094/08467, WO97/37032,
WO97/36996, WO01/54510). As a rule, the production takes place by cells being cultured in
a fermenter in the presence of a carbon source and of a nitrogen source. In this context,
biomass densities of more than 100 grams per litre and production rates of more than 0.5
gram of lipid per litre per hour may be attained. The process is preferably carried out as what
is known as a fed-batch process, i.e. the carbon and nitrogen sources are fed in
incrementally during the fermentation. Once the desired biomass has been obtained, lipid
production may be induced by various measures, for example by limiting the nitrogen source,

the carbon source or the oxygen content or combinations of these.

Preferably, the cells are fermented in a medium with low salinity, in particular so as to avoid

corrosion. This can be achieved by employing chlorine-free sodium salts as the sodium
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source instead of sodium chloride, such as, for example, sodium sulphate, sodium
carbonate, sodium hydrogen carbonate or soda ash. Preferably, chloride is employed in the
fermentation in amounts of less than 3 g/l, in particular less than 500 mg/l, especially

preferably less than 100 mg/l.

Suitable carbon sources are both alcoholic and non-alcoholic carbon sources. Examples of
alcoholic carbon sources are methanol, ethanol and isopropanol. Examples of non-alcoholic

carbon sources are fructose, glucose, sucrose, molasses, starch and corn syrup.

Suitable nitrogen sources are both inorganic and organic nitrogen sources. Examples of
inorganic nitrogen sources are nitrates and ammonium salts, in particular ammonium
sulphate and ammonium hydroxide. Examples of organic nitrogen sources are amino acids,

in particular glutamate, and urea.

In addition, inorganic or organic phosphorus compounds and/or known growth-stimulating
substances, such as, for example, yeast extract or corn steep liquor, may also be added so

as to have a positive effect on the fermentation.

In a preferred embodiment, the amount of sulphate added during fermentation is selected
such that a sulphate content of at least 25 g/kg, in particular 25 to 60 g/kg, preferably 25 to
50, 25 to 40 or 25 to 35 g/kg, with regard to the dry mass, ensues in the resulting biomass.

The sulphate content in the resulting biomass may be set in different ways.

For example, in what is known as a batch process, the required amount of sulphate may be
initially charged in full right at the start. The amount of sulphate required can be easily
calculated, since the cells used to form the biomass virtually completely assimilate the

sulphate.

When using what is known as a fed-batch process, the amount of sulphate required may
alternatively be metered in during the course of fermentation or, accordingly, some of the
sulphate may be initially charged and the remainder metered in during the course of

fermentation.

Especially when it emerges during the course of fermentation that the amount of biomass
produced exceeds the criginally calculated value, it is possible to ensure by subsequent

metering-in of sulphate that the resulting biomass contains the preferred amount of sulphate.



10

15

20

25

30

201400250A CA 02958463 2017-02-15

14

The sulphate salt used is preferably sodium sulphate, ammonium suiphate or magnesium

sulphate and also mixtures thereof.

During fermentation, the chloride content is, with regard to the liquid fermentation medium
including the biomass present, preferably always below 3 g/kg, in particular below 1 g/kg,

especially preferably below 400 mg/kg of fermentation medium.

In addition to sulphates and any chlorides used, it is also optionally possible during
fermentation to use further salts, especially those selected from sodium carbonate, sodium

hydrogen carbonate, soda ash or inorganic phosphorus compounds.

If further salts are used, these are preferably used in an amount such that each one during
fermentation, with regard to the liquid fermentation medium including the biomass present, is
present in each case in an amount of less than 10 g/kg, in particular less than 5 g/kg,

especially preferably less than 3 g/kg in the fermentation medium.

According to the invention, the total salt content in the fermentation medium including the
biomass present is preferably always below 35 g/kg, in particular below 30 g/kg, during the
course of the entire fermentation process. Especially preferably, the total salt content during
the entire fermentation process, with regard to the liquid fermentation medium including the

biomass present, is between 10 and 35 g/kg, in particular between 12 and 30 g/kg.

According to the invention, the sulphate content in the fermentation medium including the
biomass present is preferably always between 5 and 16 g/kg during the course of the entire

fermentation process.

According to the invention, "sulphate content” is to be understood to mean the total content
of sulphate, i.e. the content of free and bound, in particular organically bound, sulphate. It
can be assumed that the majority of the sulphate present in the biomass is present as a
constituent of exopolysaccharides, which are involved in the formation of the cell wall of

microorganisms.

According to the invention, the sulphate content is preferably determined by ascertaining the
sulphur content of the biomass obtained, since the majority of the sulphur present in the
biomass can be attributed to the sulphate present. Sulphur which can be attributed to other
sources can be disregarded owing to the amount of sulphate present. Thus, the amount of

sulphate present can be readily ascertained from the amount of sulphur ascertained.
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In this connection, the sulphur content of the biomass is preferably determined by elemental
analysis in accordance with DIN EN ISO 11885. For the analysis of the sulphur content of the
biomass, appropriate aliquots of sample are disrupted preferably with nitric acid and
hydrogen peroxide at 240°C under pressure prior to the analysis in order to ensure the free

accessibility of the sulphur present.

For the production of the feedstuff, it is therefore preferable according to the invention to use
a PUFA-containing biomass which is distinguished by the fact that a sulphur content of 8 to
20 g/kg, based on the dry mass, can be detected therein by elemental analysis in
accordance with DIN EN 1SO 11885. In this connection, the sulphur content in the biomass is
preferably 8 to 17 g/kg, in particular 8 to 14 g/kg, especially preferably 8 to 12 g/kg, based in

each case on the dry mass.

According to the invention, the phosphorus content of biomasses preferably used according
to the invention is, with regard to the dry mass, preferably 1 to 6 g/kg, in particular 2to 5
g/kg. The phosphorus content is preferably likewise ascertained by elemental analysis in
accordance with DIN EN 1SO 11885.

The cells are preferably fermented at a pH of 3 to 11, in particular 4 to 10, and preferably at a
temperature of at least 20°C, in particular 20 to 40°C, especially preferably at least 30°C. A

typical fermentation process takes up to approximately 100 hours.

According to the invention, the cells are preferably fermented up to a biomass density of at
least 50, 60 or 70 g/l, in particular at least 80 or 90 g/, especially preferably at least 100 g/l.
In this case, the data are based on the content of dry biomass in relation to the total volume
of the fermentation broth after the fermentation has ended. The content of dry biomass is
determined by filtering-off of the biomass from the fermentation broth, subsequent washing
with water, then complete drying — for example in the microwave — and lastly ascertainment
of the dry weight.

After the fermentation has ended, the biomass is harvested. After harvesting the biomass or
optionally even shortly before harvesting the biomass, the cells are preferably pasteurized in
order to kill the cells and to inactivate enzymes which might promote lipid degradation. The

pasteurization is preferably effected by heating the biomass to a temperature of 50 to 121°C

for a period of 5 to 60 minutes.

Likewise, after harvesting the biomass or optionally even shortly before harvesting the

biomass, antioxidants are preferably added in order to protect the material of value present in
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the biomass from oxidative degradation. Preferred antioxidants in this context are BHT, BHA,
TBHA, ethoxyquin, beta-carotene, vitamin E and vitamin C. The antioxidant, if used, is

preferably added in an amount of 0.01 to 2% by weight.

Optionally, it is then possible before the actual drying to remove early on a portion of the
fermentation medium from the biomass and to thus increase the solid fraction. This may be
carried out in particular by centrifugation, flotation, filtration, particularly ultrafiltration or
microfiltration, decanting and/or solvent evaporation. In this case, solvent evaporation is
preferably carried out using a rotary evaporator, a thin-film evaporator or a falling-fim
evaporator in a single-stage or multistage process. Alternatively, reverse osmosis, for

example, is also useful for concentrating the fermentation broth.

In this first optional but preferred step, the fermentation broth is preferably concentrated to a
solids content of at least 10 or 15% by weight, preferably of at least 20 or 25% by weight,
particularly 10 to 50 or 15 to 45% by weight, particularly preferably 15 to 40% by weight or 20
to 40% by weight.

After the optional concentration of the fermentation broth, the biomass is dried, preferably by
thermal drying, especially preferably by spray drying, particularly nozzle spray drying, spray

granulation, fluidized bed granulation, or in a drum dryer.

Alternatively, the biomass may also be subjected to the drying step directly after harvesting
without prior concentration, particularly if the fermentation broth obtained already has a high

solids content, preferably as stated above.

On drying the biomass, this is preferably dried to a residual moisture content of at most 10%
by weight, particularly 0 to 10% by weight, particularly preferably at most 8% by weight,
particularly 0.5 to 8% by weight, above all at most 6 or 5% by weight, particularly 0.5 tc 6 or
0.5 to 5% by weight.

In a particularly preferred embodiment of the invention, the biomass is dried in a fluidized bed
granulation process or a nozzle spray drying process, as described in EP13176661.0 for

example.

During the drying process, silica may optionally be added to the biomass as anti-caking
agent so that the biomass can be converted to an easier-to-manage state. For this purpose,
the fermentation broth comprising biomass and also the silica are preferably sprayed into the
particular drying zone. Alternatively, the biomass is preferably mixed with the silica only after
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the drying process. In this regard, reference is also made in particular to the patent
application EP13187631.0.

In a preferred embodiment, a biomass to be used according to the invention has a
concentration of silica, in particular hydrophilic or hydrophobic silica, of 0.2 to 10% by weight,
in particular 0.5 to 5% by weight, especially 0.5 to 2% by weight, after the drying process.

A free-flowing, fine-grained or coarse-grained product, preferably a granulate, is preferably
obtained by the drying process. A product having the desired particle size can optionally be
obtained from the granulate obtained by sieving or dust separation.

Providing a free-flowing, fine-grained powder was obtained, this can optionally be converted
into a coarse-grained, free-flowing and largely dust-free product, which can be stored, by

suitable compacting or granulating processes.

- Conventional organic or inorganic auxiliaries or supports such as starch, gelatin, cellulose

derivatives or similar substances, which are typically used in food processing or feed
processing as binding agents, gelling agents or thickeners, may optionally be used in this

subsequent granulation or compacting process.

“Free-flowing” according to the invention is understood to mean a powder that can flow out
unhindered from a series of glass efflux vessels having different size outflow openings, at
least from the vessel having the 5 millimetre opening (Klein: Seifen, Ole, Fette, Wachse 94,
12 (1968)).

“Fine-grained” according to the invention is understood to mean a powder having a

predominant fraction (> 50%) of particle sizes of 20 to 100 micrometres in diameter.

“Coarse-grained” according to the invention is understood to mean a powder having a

predominant fraction (> 50%) of particle sizes of 100 to 2500 micrometres in diameter.

“Dust-free” according to the invention is understood to mean a powder that contains only low

fractions (<10%, preferably < 5%) of particle sizes below 100 micrometres.

Particle sizes are preferably determined according to the invention by laser diffraction
spectrometric methods. Possible methods are described in the textbook
"TeilchengréBenmessung in der Laborpraxis” [Particle size measurement in the laboratory]
by R. H. Muller and R. Schuhmann, Wissenschaftliche Verlagsgesellschaft Stuttgart (1996)
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and in the textbook "Introduction to Particle Technology" by M. Rhodes, Wiley & Sons (1998).
Inasmuch as various methods can be used, the first-cited usable method from the textbook

by R.H. Miller and R. Schuhmann for the measuring of particle size is preferably used.

The biomass obtained by drying preferably has a fraction of at least 80% by weight,
particularly at least 90% by weight, particularly preferably at least 95% by weight, of particles
having a particle size of 100 to 3500 micrometres, preferably 100 to 3000 micrometres,
above all 100 to 2500 micrometres,

The products of a fluidized bed granulation process used according to the invention
preferably have in this case a fraction of at least 80% by weight, particularly at least 90% by
weight, particularly preferably at least 95% by weight, of particles having a particle size of
200 to 3500 micrometres, preferably 300 to 3000 micrometres, above all 500 to 2500

micrometres.

The products of a spray drying process used according to the invention preferably have in
contrast a fraction of at least 80% by weight, particularly at least 90% by weight, particularly
preferably at least 95% by weight, of particles having a particle size of 100 to 500

micrometres, preferably 100 to 400 micrometres, above all 100 to 300 micrometres.

The products of a spray drying process and subsequent granulation process used according
to the invention preferably have a fraction of at least 80% by weight, particularly at least 90%
by weight, particularly preferably at least 95% by weight, of particles having a particle size of
100 to 1000 micrometres.

In the biomass used, the fraction of dust, i.e. particles having a particle size of less than 100
micrometres, is preferably at most 10% by weight, particularly at most 8% by weight,
particularly preferably at most 5% by weight, above all at most 3% by weight.

The bulk density of the biomass used is preferably from 400 to 800 kg/m?, particularly
preferably from 450 to 700 kg/m?,



10

15

20

25

201400250A CA 02958463 2017-02-15

19
Working examples
Example 1: Producing the biomass

Example 1: Producing biomass by fermentation of Aurantiochytrium limacinum SR21 in a

medium having a high sulphate content and subsequent drying of the biomass

The cells were cultured for about 75 h in a feed process using a steel fermenter having a
fermenter volume of 2 litres with a total starting mass of 712 g and an attained total final
mass of 1.3 — 1.5 kg. During the process, a glucose solution (570 g/kg glucose) was metered
in (fed-batch process)

The composition of the starting medium was as follows:

Medium 1: 20 g/kg glucose; 4 g/kg yeast extract; 16 g/kg sodium sulphate; 2 g/kg ammonium
sulphate; 2.46 g/kg magnesium sulphate (heptahydrate); 0.45 g/kg potassium chloride; 4.5
g’kg potassium dihydrogen phosphate; 0.1 g/kg thiamine (HCI); 5 g/kg trace element

solution.

The composition of the trace element solution was as follows: 35 g/kg hydrochloric acid
(37%); 1.86 g/kg manganese chloride (tetrahydrate); 1.82 g/kg zinc sulphate (heptahydrate);
0.818 g/kg sodium EDTA; 0.29 g/kg boric acid; 0.24 g/kg sodium molybdate (dihydrate); 4.58
g/kg calcium chloride (dihydrate); 17.33 g/kg iron sulphate (heptahydrate); 0.15 g/kg copper
chloride (dihydrate).

Culturing was carried out under the following conditions: Culture temperature 28°C: aeration
rate 0.5 vvm, stirrer speed 600 - 1950 rpm, control of pH in the growth phase at 4.5 using

ammonia water (25% v/v).

After the culturing process, the fermentation broths were heated to 60°C for 20 minutes in

order to prevent further cellular activity.

This was followed by a two-stage drying of the biomass: Firstly, the fermentation broth was
concentrated by evaporation to a dry mass of about 20% by weight. This was followed by

spray drying of the concentrated fermentation broth using a Production Minor™ spray dryer
(GEA NIROQ) at a drying air inlet temperature of 340°C. By means of spray drying, a powder

having a dry mass of more than 95% by weight was thus obtained.



10

15

201400250A CA 02958463 2017-02-15

20

The sulphate content of the biomass obtained was determined by determining the sulphur
content of the biomass in accordance with DIN [SO 11885. To this end, an aliquot of the
biomass was firstly disrupted under pressure at 240°C with nitric acid and hydrogen
peroxide. The sulphur content ascertained was 11 g/kg of biomass, corresponding to a

sulphate content of 33 g/kg of biomass.

Example 2: Producing the feedstuff

Feedstuffs each containing 42.5% by weight of total protein and 24% by weight of total lipid,

based on the dry mass, and having a pellet size of 3 mm were produced by extrusion.

Three different feedstuff formulations in total were produced (Diet 1, 2 and 3). The control
formulation "Diet 1" contained 11.0% by weight of fish oil. In the formulation "Diet 2", the fish
oil was partly (about 50%) replaced by Aurantiochytrium biomass, this being done by adding
9.1% by weight of biomass and, for that reason, reducing the amount of fish oil to 5.5% by
weight. In the formulation "Diet 3", the fish oil was completely replaced by Aurantiochytrium
biomass, this being done by adding 16% by weight of biomass and, at the same time,
increasing the amount of rape oil from 8.2% to 9.9% by weight. Differences in the total weight
were balanced out by the amount of wheat added.

The individual components of the feedstuff are shown in the table below.
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Table 1: Formulations used for farming
Components (g kg™) Diet 1 Diet 2 Diet 3
Aurantiochytrium biomass | 0.0 91.6 160.0
SPC 229.0 229.0 229.0
Fish meal 150.0 150.0 150.0
Wheat 147.6 111.0 80.5
Fish oil 110.0 55.0 0.0
Wheat gluten 100.0 100.0 100.0
Pea protein concentrate 100.0 100.0 100.0
Rape ol 82.0 82.0 99.1
Monosodium phosphate 20.0 20.0 20.0
Vitamin mixture 20.0 20.0 20.0
Soya lecithin 10.0 10.0 10.0
L-Lysine (50% by weight) | 10.0 10.0 10.0
Betafine 9.4 9.4 9.4
Mineral mixture 52 52 5.2
L-Histidine (98% by 4.2 42 4.2
weight)
DL-Methionine (99% by 2.0 2.0 2.0
weight)
Carop. Pink (10% by 0.50 0.50 0.50
weight)
Yttrium oxide 0.10 0.10 0.10
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The individual components were — with the exception of the oils — mixed intimately with each
other and then an extrudate was produced using a twin-screw extruder (Wenger TX 52,
Wenger, USA) through use of an outlet nozzle having a diameter of 2 mm. The extrudates
were dried for about 1 hour in a carousel dryer (Paul Kléckner, Verfahrenstechnik GmbH,
Germany) at 65°C to a water content of 7 to 8% by weight. The extrudates were then dried
overnight at room temperature before the oils were applied by vacuum coating (Dinnissen,

Sevenum, the Netherlands).

Example 3. Feeding experiments

The feeding experiments were carried out by feeding each of these formulations for a total of
12 weeks to each of three tanks containing smolts having a mean weight of 83.6 g and a

total salmon weight of 4 kg per tank.

Over this period, the total salmon weight per tank increased from 4 kg to 15-17 kg per tank.
In this connection, the fish consumed 8 to 11 kg of feed per tank, corresponding to a feed
conversion rate (FCR) of 0.8 to 0.9 kg of feed per kg of fish.

The results of the feeding experiments are shown in the table below.

Table 2: Diet-dependent fish weight gain

| Diet Final weight [g]

1 331
2 362
3 339

Altogether, it was established that it was possible to achieve an increase in salmon growth
both in the case of complete and in the case of partial replacement of the fish oil by the

Aurantiochytrium biomass.
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Interestingly, partial replacement of the fish oil by the Aurantiochytrium biomass achieved a

higher salmon growth than complete replacement by the Aurantiochytrium biomass.

In this connection, it was established that the fish fed with the control formulation Diet 1,
having a mean final weight of 331 g, had a distinctly lower final weight than the fish fed with
the formulations Diet 1 or 2. In this connection, the fish fed with the formulation Diet 2

performed the best: they achieved a distinctly increased mean final weight of 362 g.

Example 4. Fatty acid utilization by the fish

Fatty acid utilization was ascertained by lipid detection using the Bligh & Dryer extraction
method and subsequent fatty acid analysis in accordance with AOCS Ce 1b-89. Both muscle
samples and total salmon samples were analysed. In this connection, the results shown in

the tables below were obtained (displayed in each table is the amount of ascertained fats at

the start and end of the diet in grams, based in each case on 100 g of total fat).

Table 3: Diet-dependent fatty acid profile of salmon muscle samples

Diet PUFAs Omega-3 fatty acids DHA
Start 4186 32,7 221
1 31.8 19.0 10.1
2 353 21.7 14.2
3 38.0 22.8 16.4
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Table 4: Diet-dependent fatty acid profile of total salmon samples

Diet PUFAs Omega-3 fatty acids DHA

Start 325 224 12.5
1 29.9 17.2 9.0
2 32.6 18.8 11.5
3 35.2 19.6 13.1

It can be observed that it was already possible to achieve a distinct increase in the content of
PUFAs, omega-3 fatty acids and DHA in the case of partial replacement of the fish oil by the
Aurantiochytrium biomass. In the case of complete replacement of the fish oil by the

Aurantiochytrium biomass, the increase in the content of PUFAs was accordingly higher.
Example 6: Determining the fat content in salmon liver

Each of 3 smolts were fed for 9 weeks in each case with the different formulations Diet 1, 2
and 3 and the livers of the salmons were subsequently removed for determination of the fat
content. Fat was extracted according to the method by Folch (1957; J. Biol. Chem., 226 (1),
497-509). Fat content was then determined by a gravimetric method.

It became apparent that it was possible to significantly reduce the fat content in the liver from
8% by weight to 4-5% by weight by virtue of the presence of the biomass in comparison with
feeding without the biomass.

Fat deposition in the liver is considered to be a sign of an imbalance in food metabolism and,
in particular, also an indication of oxidative stress. The distinct reduction in the proportion of
fat in the liver is thus a clear indication of the reduction of stress and thus of the improvement

in the physical condition of the salmon.

*kk

In some aspects, embodiments of the present invention as described herein include the

following items:

1. Feedstuff containing oil from marine animals in an amount of 1 to 12% by weight, a
Labyrinthulea biomass in an amount of 2 to 20% by weight and meal from marine animals in

an amount of 5 to 25% by weight.
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2. The feedstuff according to item 1, wherein the Labyrinthulea cells are from the family

of the Thrausfochytriaceae.

3. The feedstuff according to item 2, wherein the cells of the family of the
Thraustochytriaceae are from the genera Thraustochytrium, Schizochytrium,

Aurantiochytrium, Oblongichytrium or Ulkenia.

4, The feedstuff according to item 3, wherein the cells of the genus Aurantiochytrium are

from the species Aurantiochytrium limacinum.

5. The feedstuff according to any one of items 1 to 4, wherein the biomass, based on
the dry mass, is in an amount of 3 to 18% by weight.

6. The feedstuff according to item 5, wherein the biomass, based on the dry mass, is in

an amount of 5 to 15% by weight.

7. The feedstuff according to item 5, wherein the biomass, based on the dry mass, is in
an amount of 7 to 11% by weight.

8. The feedstuff according to any one of items 1 to 7, wherein the oil from marine
animals and the Labyrinthulea biomass, based on the dry mass, are used in a weight ratio of
2:1to 1:5.

9. The feedstuff according to item 8, wherein the oil from marine animals and the
Labyrinthulea biomass, based on the dry mass, are used in a weight ratio of 3:2 to 1:4.

10. The feedstuff according to item 8, wherein the oil from marine animals and the

Labyrinthulea biomass, based on the dry mass, are used in a weight ratio of 1:1 to 1:3.

11. The feedstuff according to item 8, wherein the oil from marine animals and the
Labyrinthulea biomass, based on the dry mass, are used in a weight ratio of about 2:3.

12. The feedstuff according to any one of items 1 to 11, wherein the marine animals are
fish and the oil from marine animals is fish oil.

13. The feedstuff according to item 12, wherein the fish oil is in an amount of 2 to 8% by

weight.

14, The feedstuff according to item 12, wherein the fish oil is in an amount of 3 to 7% by

weight.

Date Regue/Date Received 2021-08-16
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15. The feedstuff according to any one of items 1 to 14, wherein the feedstuff has a total
protein content of 30 to 60% by weight and a total fat content of 15 to 35% by weight.

16. The feedstuff according to item 15, wherein the feedstuff has a total protein content of
35 to 55% by weight and a total fat content of 18 to 32% by weight.

17. The feedstuff according to item 15, characterized in that it has a total protein content
of 40 to 50% by weight and a total fat content of 22 to 28% by weight.

18. The feedstuff according to any one of items 1 to 17, wherein the feedstuff contains

fish meal in an amount of 10 to 20% by weight, based on the dry mass.

19. The feedstuff according to item 18, wherein the feedstuff contains fish meal in an

amount of 12 to 18% by weight, based on the dry mass.

20. The feedstuff according to any one of items 1 to 19, wherein the feedstuff contains
omega-3 fatty acids in a total amount of 0.5 to 5.0% by weight and docosahexaenoic acid
DHA in an amount of 0.25 to 3.0% by weight.

21. The feedstuff according to item 20, wherein the feedstuff contains omega-3 fatty acids
in a total amount of 2.0 to 4.0% by weight and DHA in an amount of 1.0 to 2.5% by weight.

22. Method for farming animals, wherein the feedstuff as defined any one of items 1 to 21

is administered to said animals.

23. The method according to item 22, wherein the animals are marine animails.
24. The method according to item 23, wherein the marine animals are fish.

25. The method according to item 24, wherein the fish is salmon.

26. Use of the feedstuff as defined in any one of items 1 to 21 for increasing growth in

animals.

27. Use of the feedstuff as defined in any one of items 1 to 21 for increasing the fraction

of omega-3 fatty acids in the muscle tissue of animals.

28. Use of the feedstuff as defined in any one of items 1 to 21 for improving physical

condition in animals.
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29. The use according to item 28 for reducing stress in animals.

30. The use according to any one of items 26 to 29, characterized in that the animals are
marine animals.

31. The use according to item 30, characterized in that the marine animals are fish.

5 32 The use according to item 31, characterized in that the fish is salmon.
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Claims

1. Feedstuff containing oil from marine animals in an amount of 1 to 12% by weight, a
Labyrinthulea biomass in an amount of 2 to 20% by weight and meal from marine
animals in an amount of 5 to 25% by weight.

2. The feedstuff according to claim 1, wherein the Labyrinthulea cells are from the family

of the Thraustochytriaceae.

3. The feedstuff according to claim 2, wherein the cells of the family of the
Thraustochytriaceae are from the genera Thraustochytrium, Schizochytrium,
Aurantiochytrium, Oblongichytrium or Ulkenia.

4. The feedstuff according to claim 3, wherein the cells of the genus Aurantiochytrium

are from the species Aurantiochytrium limacinum.

5. The feedstuff according to any one of claims 1 to 4, wherein the biomass, based on

the dry mass, is in an amount of 3 to 18% by weight.

6. The feedstuff according to claim 5, wherein the biomass, based on the dry mass, is in
an amount of 5 to 15% by weight.

7. The feedstuff according to claim 5, wherein the biomass, based on the dry mass, is in

an amount of 7 to 11% by weight.

8. The feedstuff according to any one of claims 1 to 7, wherein the oil from marine
animals and the Labyrinthulea biomass, based on the dry mass, are used in a weight
ratio of 2:1 to 1:5.

9. The feedstuff according to claim 8, wherein the oil from marine animals and the
Labyrinthulea biomass, based on the dry mass, are used in a weight ratio of 3:2 to
1:4.

10. The feedstuff according to claim 8, wherein the oil from marine animals and the
Labyrinthulea biomass, based on the dry mass, are used in a weight ratio of 1:1 to
1:3.

11. The feedstuff according to claim 8, wherein the oil from marine animals and the
Labyrinthulea biomass, based on the dry mass, are used in a weight ratio of about
2:3.
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The feedstuff according to any one of claims 1 to 11, wherein the marine animals are
fish and the oil from marine animals is fish oil.

The feedstuff according to claim 12, wherein the fish oil is in an amount of 2 to 8% by

weight.

The feedstuff according to claim 12, wherein the fish oil is in an amount of 3 to 7% by

weight.

The feedstuff according to any one of claims 1 to 14, wherein the feedstuff has a total

protein content of 30 to 60% by weight and a total fat content of 15 to 35% by weight.

The feedstuff according to claim 15, wherein the feedstuff has a total protein content
of 35 to 55% by weight and a total fat content of 18 to 32% by weight.

The feedstuff according to claim 15, characterized in that it has a total protein content
of 40 to 50% by weight and a total fat content of 22 to 28% by weight.

The feedstuff according to any one of claims 1 to 17, wherein the feedstuff contains

fish meal in an amount of 10 to 20% by weight, based on the dry mass.

The feedstuff according to claim 18, wherein the feedstuff contains fish meal in an
amount of 12 to 18% by weight, based on the dry mass.

The feedstuff according to any one of claims 1 to 19, wherein the feedstuff contains
omega-3 fatty acids in a total amount of 0.5 to 5.0% by weight and docosahexaenoic
acid DHA in an amount of 0.25 to 3.0% by weight.

The feedstuff according to claim 20, wherein the feedstuff contains omega-3 fatty
acids in a total amount of 2.0 to 4.0% by weight and DHA in an amount of 1.0 to 2.5%
by weight.

Method for farming animals, wherein the feedstuff as defined any one of claims 1 to

21 is administered to said animals.

The method according to claim 22, wherein the animals are marine animals.
The method according to claim 23, wherein the marine animals are fish.
The method according to claim 24, wherein the fish is salmon.

Use of the feedstuff as defined in any one of claims 1 to 21 for increasing growth in
animals.
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27. Use of the feedstuff as defined in any one of claims 1 to 21 for increasing the fraction
of omega-3 fatty acids in the muscle tissue of animals.

28. Use of the feedstuff as defined in any one of claims 1 to 21 for improving physical

condition in animals.
29. The use according to claim 28 for reducing stress in animals.

30. The use according to any one of claims 26 to 29, characterized in that the animals

are marine animals.
31. The use according to claim 30, characterized in that the marine animals are fish.

32. The use according to claim 31, characterized in that the fish is salmon.
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