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The feedstuff according to the invention thus enables an optinal adaptation
to the nutritional requirements of the individual aquatic animals. A
further advantage consists in the fact that in storage, feed or agent
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In order to achieve an enhanced resistance to illnesses, zones can be
provided that are enriched with agents that exhibit antim crobial,
anti oxi dative, and/or inmune-stinulating properties. Zones can al so be
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t hr ough cdb Bie simplest case, different and also possible differently-colored feed mixtures are extruded by

means of one or several extruders into separate worm passages and further processed in a de-
vice that unites the separate strands in the desired manner such that the feed strand emerging
through the outlet opening or mixing nozzle contains the feed mixtures of all zones placed one
against another, the strand in cross section displaying the zones optically as zones that are sepa-
rate from one another. The image of such a cross section can, for example, be marbled. The first
region, in a circular cross section of the strand, can form a small circle in the center that is sur-
rounded by a concentric ring of the second region. A further possibility is the division of the zones
into two half-moon shaped halves of equal size.



Preparation of the base formulation: First, a conventional base fornulation
suitable for processing in the extruder is created, which formulation
contains the comon base materials of both feed zones. These materials are
typical for a feed for fresh- and saltwater aninals and consist of fish
roducts and roducts, cereals, vegetable protein extracts
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materials is a feed m xture that can be placed into the extruder.
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flakes. With appropriately shaped outlet openings, the cross section of the unified strands and
thus the shape of the feed flakes can be varied almost at will.

The feed units can display zones of completely different composition; for example, fat-rich and
fat-poor zones can be combined with each other. Thus, in the feed unit is prepared a matrix that
makes it possible to provide simultaneously both fat-soluble and fat-insoluble nutrients. Also,
through a suitable combination of fat-poor and fat-rich zones in a feed unit, the floating or sinking
behavior of feed flakes can be adjusted in order to adapt to the feeding habits of the aquatic ani-
mals.

In another embodiment form, the sinking behavior of the feed units is controlled through the se-
lection and combination of appropriate expanded and non-expanded zones, which display
different densities. An embodiment form with zones of different specific gravity consists, for ex-

ample, of a fat-rich core and a protein foam shell in the outer region.



3. Feed according to claim1, characterized in that at |east one zone
contains fat-rich feed. 4. Feed according to claim3, characterized in that
the fat-rich feed contains lipophilic additives. 5. Feed according to claim
1, characterized in that at |east one zone contains fat-poor feed. 6. Feed
accordin ims 1 through 5, charagterized in that regiqQns w
vvater-solguv%qoéﬂﬁgztrl ents and/gor agents have a fat matri x. %&é%"a:’"ﬁt*’éorm ng
to clainms 1 through 6, characterized in that its floatlng or sinking

behavi or is adjusted through a conbi nati on of zones of different density.
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to clainms 1 through 12, characterized in that the feed unit is forned as a
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Met hod aCdBF’tﬁfHEf“i"@“éPa?ﬁqdﬂ, characterized in that the feed units are

formed according to clainms 2 through 13. .AY. ALu% A u . A3u. A3u . A3u. A3l
In order to achieve an enhanced resistance to illnesses, zones can be provided that are enriched

with agents that exhibit antimicrobial, antioxidative, and/or immune-stimulating properties. Zones
can also be provided that are enriched with agents for treating or prevention of ilinesses.

For an improved feed utilization and lower burdening of the water, in individual zones very well-
digested raw materials can be used, as for example phosphates of animal origins.

For the production of multicolored feed, based on their inherent coloring or color modification the
following feed components are especially suitable:

Carotinoids (red/yellow): paprika oil, bixin, B~carotene, astaxanthin, canthaxatin.

Algae (green): spirulina, wakame algae, and seetang. Carotinoids and algae in an added amount
of 1 to 8% by weight result in a usable coloring that can be enhanced or changed in tone through
additional dyestuffs.

Especially suitable as natural components are: krill, artemia, gnat larvae, water fleas, plankton,
tuna fish oil, and omega-3 fatty acids. These components possess a pleasant yellow-brown in-
herent coloring that can be used as such or enhanced or changed through other color carriers.

Especially suitable as artificial, but feed-safe color components are: E102, Yellow No. 5, Yellow
No. 6, E127, Red No. 3, E132, Blue No. 2. The dyestuffs are preferably added in an amount of
0.1 to 1% by weight.
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process with subsequent rolling out. It goes without saying that other production methods can

also be conceived and technically realized. This includes, for example, the production of granu-

lated feed units, whereby, for example, the granule of a certain feed mixture is at least partially

coated with a layer of a second feed mixture. In this case, of course, a multicolored characteristic

is difficult to realize. But a feed granule thus produced possesses to a large degree all of the

other advantages of the invention, such as the setting of a specific density, the prevention of se-

lective feeding, and the possibility of administering pharmaceuticals to aquatic animals together

with an attractive feed. There also exists the possibility of bonding two feed layers to each other

as laminates and dividing the finished product into flakes that, for example, display two differently-

colored surfaces. This is an unfavorable variant if a close contact of the two feedstuff mixtures is

to be avoided during the storage.

The features of the invention presented in the description and the claims can be essential both
individually or in any combination for the realization of the invention in its different embodiment
forms.

The following example serves to explain the invention:

EXAMPLE

For reasons of better clarity, the feed zones of the example differ as regards contents only
through different dyestuffs, which make visible the division of the end product into zones charac-
terized through color.

Preparation of the base formulation:

First, a conventional base formulation suitable for processing in the extruder is created, which
formulation contains the common base materials of both feed zones. These materials are typical
for a feed for fresh- and saltwater animals and consist of fish products and byproducts, cereals,
vegetable protein extracts, yeasts, mollusks, crustaceans, oils, fats, algae, mineral nutrients, leci-
thin, and antioxidants.
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Prepared from these base materials is a feed mixture that can be placed into the extruder.

Preparation of feed flakes having two differently-colored zones:

The dyestuff for the first zone is Red No. 3 dye.

This is mixed homogeneously into water at room temperature. The “"dosing liquid 1" thus pro-
duced consists of 2.5% Red No. 3 dye and 97.5% water.

The dyestuff for the second zone is Yellow No. 5 dye. This is mixed into water at room tempera-
ture. The "dosing liquid 2" thus produced consists of 6% Yellow No. 5 dye and 94% water.

Metered into a double-shaft extruder in the entry region is 50 kg/h of the base formulation. Fur-
ther, 11.5 kg/h of water is injected into the entry region. Both of these are homogeneously mixed
together at a temperature of approximately 100°C to form a viscous mass. At the end of the dou-
ble-shaft extruder, the mass is divided into two single-shaft extruders. In one of the single-shaft
extruders, “dosing liquid 1” is added at a rate of 1 kg/h. “Dosing liquid 1" is mixed homogeneously
into the mass. In the second single-shaft extruder, “dosing liquid 2" is likewise added at a rate of 1
kg/h. Present at the outlets of the single-shaft extruders are, respectively, a red- and a yellow-
dyed stream of the mass.

Through guide and distribution channels, the dyed streams of mass are combined in a nozzle
plate and distributed to 20 outlet openings or mixer nozzles in such a way that a two-colored
strand emerges from each outlet opening, in which strand the colors are separated into two con-
centric cross-section areas. These strands are cut by a rotating knife into discs of 3 mm diameter
and a thickness of 1 mm, fed to a roller mechanism, and rolled out into two-colored flakes having
a thickness of 0.1 mm.
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PATENT CLAIMS

1.  Feed for aquatic animals that contains, in single-piece units, at least two feed mixtures of
different composition, characterized in that the single-piece units consist of at least two con-
tiguous zones that merge into each other and contain the feed mixtures separately from
each other. '

2. Feed according to claim 1, characterized in that the individual zones display different col-
orations.

3.  Feed according to claim 1, characterized in that at least one zone contains fat-rich feed.

4. Feed according to claim 3, characterized in that the fat-rich feed contains lipophilic addi-
tives.

5. Feed according to claim 1, characterized in that at least one zone contains fat-poor feed.

6. Feed according to claims 1 through 5, characterized in that regions with water-soluble nutri-
ents and/or agents have a fat matrix.

7.  Feed according to claims 1 through 6, characterized in that its floating or sinking behavior is
adjusted through a combination of zones of different density.

8. Feed according to claim 7, characterized in that the density is adjusted through a combina-
tion of zones of different fat content.

9.  Feed according to claim 7, characterized in that the density is adjusted through a combina-
tion of zones of different expansion.

10. Feed according to claims 1 through 9, characterized in that it contains water-soluble sub-

stances that upon dissolving in water impart to the feed a propulsive force.

11. Feed according to claims 1 through 10, characterized in that it displays as a first zone a fat-
rich core and as a second zone a protein-foam shell.

12. Feed according to claims 1 through 11, characterized in that the at least one feed zone con-
tains enzymes, probiotics, immunomodulators, vitamins, amino acids, fatty acids, sugar,
phospholipids, proteins, antioxidants, and/or plant extracts.



10%x& ()- Y109%&' ()-1#10%& ()- 10 10 10F" 10%&' ()-3 XXXMYY1ZZ}[9 @ 10! F"
109%x& ()--!33 109 ()-F109%& ()-!3 10%& ()-F@10%& ()-!F

104 }1& ()-ZX [\ ] "™™WU@@ 10 10xx 10xx!*Fl 4 10%x& ()-"! FO 109%& ()--!*FL-
10%x& ()--1F) 109%x& ()-! F@ 10%x& ()-/i""‘_?;v\UGQ@%OlO 108( 1(1)>éx! *E|O4 |
109X &' () -0 ! 0% *F 10%NV& ()--1)F 10% & ()-!y#10%P& ()-_ 10xx Nor mal "
" Headi né) 4 oéggaébadi ng 23]c" "Headi ng'33]c" "Heading 43]c" PCHEPAUPHY 53] c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default

Par agraph Font5 u".S: CLS[s] bdf hj I nprt%-Zs ; <=>4 s%T=NBE/ LOT

Ent yWor dOscupe oo g WOSRATEE MR rho Ntle Wik sorone i

flake, granule, stick, pellet, or tablet.

14. Method for producing a feedstuff for aquatic animals, characterized in that at least two feed
mixtures of different content or different coloration are converted into a feed unit that con-
sists of at least two contiguous zones that merge into each other and contain the feed
mixtures separately from each other.

16. Method according to claim 14, characterized in that the feed units are formed according to
claims 2 through 13.



