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relates to feedstuff for aquatic aninmals, especially for warm and
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In the feeding of aquatic animals using conventional feedstuffs, it is difficult to satisfy the nutri-
tional requirements of the aquatic animals. A large number of health problems in aguatic animals
are to be traced back to poorly-balanced nutrition. Defects of conventional feedstuff mixtures are,
for example, unbalanced protein content, lack of essential amino acids, insufficient vitamin con-
tent or insufficient mineral content. Such defects increase the susceptibility of fish to illnesses and

infections.

Fish feeds are known in the form of flakes, pellets, sticks, or granules that, in each case, consist
of one feed type or feed mixtures composed of several feed types as well as, if necessary, me-
dicinal additives. Generally common is fish feed to which vitamins, minerals, fat, etc. are added;
this feed can be dyed. As a rule, the formulation contains in concentrated form a large number of
vital nutrients, vitamins, and trace elements, which are mixed together with the roughage mixture
prior to the final processing into flakes, pellets, sticks, or granules. In the case of flake feed, which
can consist of the most varied ingredients and is offered in the greatest variety of flake sizes, the

offerings are quite multifarious.
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actually separated manner and under conditions adapted to the individual components. If these
materials, as is conventional, are subjected in common to a uniform production process, they lose
nutrition-physiological value, and sensitive biological agents have still only a very limited effec-
tiveness. In order to compensate for these losses from the start, until now one applied sensitive
feed components in very high concentrations. Only in this way did one ensure that at the end of
the production process sufficient amounts of nutritionally rich ingredients such as vitamins, pro-

teins, or essenttal fatty acids were available for the animals.

Since it is therefore difficult to unite all of the nutrients and agents in a single feedstuff, until now
one produced different preparations, such as specialized flakes or granules, in separate proc-
esses, and then mixed these together in the desired proportion in a further operational step.
However, when different feeds come on the market in the form of a mixture, one can observe that
the aquatic animals first snatch at certain feed types or visible components, while ignoring others.
In other words, practice has shown that, upon appropriate offer, e.g. fish will select their food ac-
cording to smell, taste, and color. It has also been shown that fish ingest bright, multicolored feed
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appl i cabl excosthidg W thdlinrkibrl, Ghd &Bject is achieved through a feed that, in single-piece units, con-
tains at least two feed mixtures of different composition and is characterized through the fact that
the single-piece units consist of at least two contiguous zones or segments that merge into each
other, which zones or segments contain the feed mixtures separately from each other. The sin-
gle-piece units thus display at least a first region and a second region, which border each other.

The object of the invention is thus a feed for aquatic animals that, in single-piece units, contains
at least two feed mixtures of different composition and is characterized through the fact that the
single-piece units consist of at least two contiguous zones that merge into each other, which

zones contain the feed mixtures separately from each other.

A further object of the invention is a method for producing a feedstuff for aquatic animals that is
characterized through the fact that at least two feed mixtures having different contents or different
colors are converted into feed units that consist of at least two contiguous zones that merge into
each other, which zones contain the feed mixtures separately from each other.



According to the invention, this object is achieved through a feed that, in
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that fish feed is a bulk product is considered.

The feed units according to the invention are obtained through producing the starting mixtures for
the individual zones of a unit in the manner most favorable to and compatible with the ingredients
in each case and, for example, preparing these for an extrusion process.

In the 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.



characteristics and the stability of the individual conmponents. Thus, the
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fers. Thus, from a strand with a circular cross section one also obtains approximately circular feed
flakes. With appropriately shaped outlet openings, the cross section of the unified strands and
thus the shape of the feed flakes can be varied aimost 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.



is set such that their edges do not touch even when the small discs pass
through the press roll- ers. Wien the small discs have passed through the
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and fat-poor zones can be conbined with each other. Thus, 1n the feed unit
i s prepar &9 FIFAPTRINYEat  nmkes it possible to provide sinultaneously both
fat-soluble and fat-insoluble nutrients. Also, through a suitable

conbi nat i direefcofosdd-Fpoes camnfir Bxemplel bé earshesswithnplant feteagts ani plant ingrediedyei ng or
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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: kril, 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,



attractiveness and acceptance of the feed by the aquatic aninmals, and on

the other hand serve to intensify the natural col or nagnificence of

ornanmental fish, here specifically the yellow, orange, and red color

pi gments. G een-col ored zones can, for exanple, be enriched with plant

extracts and Iant ingredients or alg adapted to the sp

nutriti ondCHEBI s of aquati c ani nal s. allen order to inprove '?P%lé’%"g’ﬂsépal

condition and the prevention of stress, zones of high concentra- tions of

vitamns can be added. In order to achi eve an enhanced resistance to
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aci ds. Thes I.n- herent coloring
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The dyestu‘? s are I'n an anount % by wei ght .
WO 03/ 0843Qlprey sm@nﬁﬁﬁogﬁw%vmﬁ@ewwdt i Flpse copfaehsf the t\t'%feF%’ffgl“E‘é’eaﬁd

f eedi ng bahpyh@ide®biurinhtheastpiadel C ani mal s, can be provided in the form of
flakes, sticks, granules, pellets, or tabl ets. The production of the feed

accor di ng f I f i bah eSRe&al ot ad-
vant ageousﬁhgrfl%hﬁ é}\{ﬁmﬂﬁﬂ?—ioé\}eéem%d%ﬁg dlle%\ﬁ@'r?%lagﬁﬁ]es%lot lLimted 1t ot he
descri bed "&Mduglyj 5n any combination for the realization of the invention in its different embodlment

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.



process with subsequent rolling out. It goes w thout saying that other
production nethods can also be conceived and technically realized. This

i ncl udes, for exanple, the production of granu- |ated feed units, whereby,
for exanpl e, the granule of a certain feed mxture is at |least partially
coated with a yer of a second feed mgxture. In this case, %g'ﬂﬂMﬂée’ a
nU|tICO|OP%Hn®%% acteristic is difficult to realize. But a feed granule

t hus 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- |ectiyg, aﬁﬁf#ﬂo&qhes@@%}tm&a@% 4 Rid nbabrdthatedibdipisde8intd e BRAGERACEUt i cal s
to aquatic éhlna I's toget an attractive feed. There al so exists the
possibility of bondln% tmo feed | a to each other as |am nates and

di vi di ng tHEeeagt - enty 34€%: for exanpl e, display two
differently- colored surfaces. This is an unfavorable variant if a close
cont act ofThe byestuffidor theditst zerfefis RedkMaBalge.i s to be avoi ded during the storage.
The features of the invention presented in the description and the clains
can be essgRti Hlxebmfohogéneéﬂshﬁilﬁib'ajaiey aDFoohﬁe:ﬁﬁBfath@ﬁbﬂrd’laibér@tiq‘umr1"tthus pro-
reallzathp of th & fﬁﬁﬁnﬁ i,N |tn #} g&gﬂt enbodi nent forns. The

fol | owi ng HELFRIEIEY T %)%5’?’%? Ae’ Thvention: EXAVMPLE For reasons of
better clarity, the feed zones of the exanple differ as regards contents
only t hr JtigHvasiufiifertemsecendozone fsrYellowyNe YRR & Mméet I WY AIPMSPUREBT t he
end pr odugiire i The OdozRE @uICH &UB Rrodliced icaradtst df BB Yghowckdd. Grdye Brde@drwdtéron of t he
base fornmulation: First, a conventional base formulation suitable for

processin %dté}e& #ﬂ% ae{ft;uﬁllé%ﬁ%ﬁ éﬂru?gr Gthe d-.ntrngblﬁfh is S0%G/MLHs Be t%@e foRhiatioR; SF J-he

comon base zones. These materials are tﬁ Q%I
a feed f or‘h‘%*r’éssn@"h‘?fd"%Fst'W%’r'"tamerﬁé]F% regiop. Raghefjthase gge r\"l“gﬁenﬁ?‘& Jet
bypr oduct sogeter stal tsmpersteget afiprexinptel €10MC exbmertisous/easst At theverid of tlesiou-

crust acea i i

i oxi daestdt gl S APRieRue Y stk Siiueis O one bithE sn@isha
mat eri al s exgudgrs; Wegingharid r is aggpsiat 2 sate e ﬁarfaé?a'" Bus Y framixsst emgagneously
Prepar at i oo i riee€:dn frk akeead Sisgle-staftlevwudeli, fdosingiinuid\p? is Gkedise chddegirat 8 ratd vfel

dyestuff fk?;fh E’Qge a[ ﬁn’é o%f?é?@oi’ the Eiﬁ&e-ﬁi%ﬂ e’itrQ%?s are, respectively, a red- and a yellow-

dyed stream of the mass.

for
and

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.



This is m xed honogeneously into water at roomtenperature. The "dosing
liquid 1" thus pro- duced consists of 2.5% Red No. 3 dye and 97.5% wat er.
The dyestuff for the second zone is Yellow No. 5 dye. This is mxed into
water at roomtenpera- ture. The "dosing liquid 2" thus produced consists
of 6% Yel | ow No. 42 dye and 94% water. Metered into a double- ;“J;,E;Jamq truder
in the ent"\’c!/wputf' ifon is 50 kg/h of the base formulation. Fur-

kg/h of water is injected into the entry region. Both of these are
honbgeneously m xed together at a tenperature of approximately 100'C to
forma viscous mass. At the end of the dou- ble-shaft extruder, the mass is
divided into two single-shaft extPATEMT CLAIM®1e of the single-shaft
extruders, "dosing liquid 1" is added at a rate of 1 kg/h. "Dosing |iquid
1" is m xed hom)geneously into the mass. In the second single-shaft

ext ruder, "do id 2" W Se resent
at the Out | etg g rtwgasclaﬁgraés tg?{ac]pﬁtglg%m s@%g ggcea\gmtg art%tagt t@g fe]elcl n}ﬁg(l@s oiP and
a yel | ow dyedifferentsompasition, isbaragierized imithap th Isinglerpiges ‘aﬁﬁlcﬂis§l?f|ab‘ﬂ¥ﬁt67?°eﬂannel s,
the dyed Stre@dﬂﬁu@iengﬁﬂﬁlt AeRe GRERAMESdrand cBMAT iR fedd AlxRirenudpstimlyricbut ed to
20 outl et opemﬁFgE| m xer nozzles in such a way that a two-col ored
strand energe¥ f each outl et opening, in which strand the colors are
separated into two con- centric cross-section areas. These strands are cut
by a rot atd ngFéedi #asording do ¢laiie ., ehararterigecinatial e indifidyalzqngs digpiay difigtenty
fed to a roll gdloraReHani sm and rolled out into two-colored flakes having a
t hi ckness of 0.1 nm WD 03/084341 9 PATENT CLAI M5 PCT/ EP03/ 03493 1. Feed

for aquati aﬁée?%e&:ré Jib% i, %h§§cter|z&hlﬁ 'tt{%%t(?eagf DMJHO Sims fk-idfBef two feed

m xtures o rent” conposition aracteri ze at the single-piece
units consist of at |east two con- uous zones that ner h ot her
and cont aif t FeedraseYding & glimsd. §E"ﬂ%9‘%ﬂz {? that 3k falsigbrfeest ?P@fa%si'poqt’—“g'é dai

according to tideai m 1, characterized in that the individual zones display
different colorations. 3. Feed according to claim1, characterized in that

at |east ape ?é@&%c@d?&lﬁgalb@ﬁm‘f f’-tchérbtﬁé}lzgc?iﬁ@\atétleagm z@&f&ﬁﬂlngﬁt bébrédedi M 3,
characterized in that the fat-rich feed contains |ipophilic addi- tives.

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.



5. Feed according to claiml1, characterized in that at |east one zone
contains fat-poor feed. 6. Feed according to clains 1 through 5,
characterized in that regions with water-soluble nutri- ents and/or agents
have a fat matrix. 7. Feed according to clains 1 through 6, characterized
inthat its floatlng or sinking behaV|9g adj usted through.a, qu nation
of zones JYO¥P¥Hirent density. 8. Feed @&ccording to claim7, characterized
in that the density is adjusted through a conbina- tion of zones of
different fat content. 9. Feed according to claim7, characterized in that
the density | §ee§cgcg§3|ﬁéjtot J(;H M9 ri’hré’ugﬁ qabéﬂaﬁactehieg Mn it RORRE WAk isHoinfedlaR
expansi on. accor | al ns hrough 9, characterized in that
it contains mﬁ*éﬁm§HPuﬁFEF§ or@plghces that upon dissolving in water inpart
to the feed a propul sive force. 11. Feed according to clainms 1 through 10,
char act er i1aedMethod foaprodiicingiafpddatt fon squatic aminils, zbaracterizédin-that atikast twodeethd as a
second zone aypy gés%f Al :%ﬂt”& Qﬁlj dr- d fbrent é:oﬁféiloﬁﬁl‘écﬁ’oﬁueﬂgd In® eﬂe@ﬂ 0%t thattdah-ough

11, characterize e at | east. one e _con-_ tains en

probi otics, .ﬁﬂﬁﬁbﬁbtsaﬁtmﬁgnﬂgleﬂ%ﬁ?%s‘ atdmr%'"é?c?aég oteg pRq canta e %%’gngr,
phosphol i pi dsmixpurastsepanstely &orhiesohiattent s, and/ or pl ant extracts. W 03/084341
10 PCT/ EPO3/ 03493 13. Feed according to clains 1 through 12, characterized
in that thg fﬁ@tﬂo&’&cﬁrdlnﬁ td QhiReQ, éﬁra’&tenfeldark%at 6 fRY uRits apé fofed aebring to Or
tablet. 14. t hod for prodUC|ng a feedstuff for aquatic aninals,
characterlzedCPWs?Nﬁ?ﬁﬁt least two feed mixtures of different content or
different coloration are converted into a feed unit that con- sists of at

| east two contiguous zones that nmerge into each other and contain the feed
m xtures separately fromeach other. 15. Method according to claim 14,
characterized in that the feed units are formed according to clains 2

t hrough 13.



