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(57) ABSTRACT 

The present invention provides a long-term feed for aquatic 
animals, especially for ?sh, shrimp and invertebrates, Which 
feed is stable for a long time, is insoluble and does not load 
the Water chemistry in fresh and sea Water and can also be 
used as a Weekend or holiday feed for Warm and cold Water 
ornamental ?sh, Wherein it contains 1 to 50% by Weight of 
agar-agar. 
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LONG-TERM FEED FOR AQUATIC ANIMALS 

FIELD OF THE INVENTION 

[0001] The present invention is concerned With a long 
term feed for aquatic animals and especially for ?sh, shrimp 
and invertebrates, Wherein the feed is stable for an extended 
time in fresh and sea Water and can also be used as Weekend 
and holiday feed for ornamental ?sh. 

BACKGROUND OF THE INVENTION 

[0002] Long-term feeds for ornamental ?sh, i.e., so-called 
feed blocks or feed stones, are knoWn Which have only a 
very small proportion of organic materials and mainly 
consist of calcium sulphate. DE 37 07 032 discloses a 
holiday feed Which overcomes the long-term stabiliZation 
problems of the calcium sulphate feed blocks through the 
use of cement and crude rubber. A disadvantage thereof is 
the fact that the last-mentioned necessary additive materials 
are almost indigestable for aquatic animals and, in many 
countries, are not permitted according to the foodstuff laWs. 

SUMMARY OF THE INVENTION 

[0003] It is an object of the present invention to provide an 
industrially producable, long-term feed for aquatic animals 
and especially for ?sh, shrimps and invertebrates, Which 
feed is stable for an extended time and continuously pro 
vides ornamental ?sh With nutrients. The feed of the present 
invention can be used in fresh and sea Water and is especially 
useful for Warm and cold Water ornamental ?sh Without 
thereby making use of adjuvant materials Which are not 
permitted in certain countries according to food-stuff laWs 
but at the same time, hoWever, does not impair the quality 
of aquarium Water due to other adjuvant materials. 

[0004] Surprisingly, We have noW found that, by means of 
the use of polysaccharides, for example of plant gums, the 
use of cement, calcium sulphate and/or latex can be avoided 
in the preparation of the feed. Additional properties Which 
are substantially improved in comparison With the feeding 
agents described in DE 37 07 032 are also included in the 
present invention. 

[0005] Thus, according to the present invention, there is 
provided a long-term feed for aquatic animals, especially 
?sh, shrimps and invertebrates in fresh and sea Water. The 
feed is stable for an extended time, is insoluble, does not 
load the Water chemistry in fresh and sea Water and can also 
be used as a Weekend or holiday feed for Warm and cold 
Water ornamental ?sh. The feed contains 1 to 50% by Weight 
of a plant gum, preferred agar-agar. Preferred is a feed for 
ornamental ?sh Which contains 1-10% plant gum, most 
preferred 2.9%. Typical plant gums Which may be used are, 
for example, carrageenan, agar-agar, gum arabic, tragacanth, 
karaya gum, ghatti gum, carob bean meal, tara gum and/or 
xanthans. Preferably, the plant gum is agar-agar. 

DETAILED DESCRIPTION 

[0006] The novel long-term feed for ornamental ?sh of the 
present invention is characterised by the omission of natural 
rubber and cement, by use of additive materials Which 
conform to the foodstuff laWs, by the production by means 
of optimised extrusion parameters, increased production 
capacity, improved optical and physical properties, 
increased Water stability and reduced Water loading. In 
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addition, a reduction of the moisture content in the feed 
according to the present invention provides further positive 
properties With regard to Water stability and, in particular, 
With regard to binding action. Further, the raW materials are 
highly digestable for ?sh. 

[0007] The formulation of the long-term feed comprises 
many different raW materials. Plant gums, such as carrag 
eenan, agar-agar, gum arabic, tragacanth, karaya gum, ghatti 
gum, carob bean meal, tara gum and/or xanthans may be 
employed in the present invention. Preferably agar-agar, a 
gelling agent belonging to the hydrocolloid group of mate 
rials Which is produced from marine algae, is favourable for 
the Water stability of the feed sticks, as Well as for holding 
together the particles. Agar-agar is a dried, hydrophilic 
colloidal substance made of giant molecules Which have a 
linear, ?lamentary construction and consist, in particular, of 
galactose. For the production, some kinds of red algae are 
used, namely, Gelidium and Gracellaria. The hydrocolloid is 
not soluble in cold Water but at higher temperatures is 
practically completely soluble. The melting point lies at 
about 95 -98° C. and the gelling point at about 35 -40° C. With 
the formation of a strong, clear, thermo-reversible gel Which 
only melts again at temperatures above 85° C. 

[0008] The long-term feed according to the present inven 
tion is preferably produced by means of a boiling extruder 
from the conventional feed pre-mixtures and the polysac 
charide, as Well as possibly conventional vitamins, minerals, 
colouring materials, aroma materials, luring agents and 
preserving agents. 

[0009] A feed pre-mixture is preferred Which consists of 
about 15 to 35% by Weight bolus alba, about 15 to 35% by 
Weight Wheat gum, about 5 to 25% by Weight lucerne green 
meal, about 5 to 20% by Weight casein, about 5 to 20% by 
Weight krill , about 1 to 10% soya oil, about 1 to 10% by 
Weight milk protein, about 1 to 10% by Weight agar-agar, as 
Well as optionally vitamin and mineral material pre-mix 
tures, conventional colouring materials and/or aroma or 
luring materials and preserving agents. The material is 
extruded With the help of a tWin-screW boiling extruder at an 
extruder screW speed of rotation of about 50 to 300 rpm. 
and at a temperature in the meal introduction region in the 
range of 40 to 160° C. and in the noZZle head in the range 
of 40 to 180° C. With the addition of about 10 to 50 liters of 
Water and/or of about 0.1 to 30 kg of steam per hour at a 
throughput capacity of about 80 to 1500 kg/hour to give 
extrudates in the range of from 5 to 50 mm length and With 
a stick diameter about 2 to 20 mm. 

[0010] A mixture is quite especially preferred of about 
22.2% by Weight bolus alba, about 22.0% by Weight Wheat 
gum, about 14.5% by Weight lucerne green meal, about 
12.1% by Weight casein, about 9.7% by Weight krill, about 
4.8% by Weight soya oil, about 4.0% by Weight milk protein 
and about 2.9% by Weight agar-agar, Which optionally 
contains vitamin and mineral material pre-mixtures, con 
ventional colouring materials and/or aroma or luring mate 
rials and/or preserving agents. The mixture is extruded at an 
extruder screW speed of rotation of about 100 rpm. and With 
a temperature in the range of 80° C. in the meal introduction 
region and in the range of 85° C. in the noZZle head With the 
addition of about 31 liters of Water per hour to give extru 
dates from 20 to 25 mm length and With a stick diameter of 
from 6 to 8 mm. 
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[0011] The analytical composition of the long-term feed 
according to the present invention is in the range of from 20 
to 60% by Weight of raW protein, about 2 to 20% by Weight 
of raW fat, about 20 to 40% by Weight of raW ash and about 
10 to 30% by Weight of hydrochloric acid-insoluble ash, 
With a moisture content of 1 to 20% by Weight. In a preferred 
form the feed contains about 38% by Weight of protein, 
about 6% by Weight of raW fat, about 32% by Weight of raW 
ash and about 17% by Weight of hydrochloric acid-insoluble 
ash, With a residual moisture content of about 3% by Weight. 
As preserving agent, there is usually employed ethoxyquin, 
calcium propionate or citric acid. 

[0012] By means of the formulation and extrusion param 
eters according to the present invention, the output capacity 
of the boiling extruder of about 90 kg in the case of the 
knoWn holiday feeds is increased to about 140 kg per hour. 
In comparison With the knoWn holiday feeds, the feed sticks 
obtained by the process according to the present invention 
are uniformly shaped, have a smooth surface and good cut 
surfaces, ie the optical appearance is clearly improved and 
they have a very good Water stability and, in contradistinc 
tion to knoWn holiday feeds, shoW no fungus formation on 
the feed surface even after a comparatively long period of 
time under Water. When the feed comes into contact With 
Water it softens immediately and sWells to nearly double 
siZe, but ?nally keeps its geometrical shape and does not 
disintegrate. In contrast, the feed knoWn from DE 37 07 032 
is instable in its geometrical shape and disintegrates into 
small particles after entrance into the ?sh keeping Water 
quite quickly Wherefrom the higher Water loading results as 
mentioned beloW. 

[0013] In the case of feeding With the sticks, the Water 
loading in aquaria is distinctly loWer in comparison With the 
knoWn formulations. Increased ammonium values cannot be 
measured and the nitrite contents are greatly reduced. In the 
case of an average ?sh occupancy of 18 ?sh in a 30 liter 
capacity aquarium, according to conventional feed experi 
ments 1 or 2 of the feed sticks according to the present 
invention suf?ce as feed for about one Week. In the case of 
a biologically satisfactorily operating active ?lter system 
With foamed material cartridges, in the case of these feeding 
experiments, only 0.2 mg/l of nitrite and 0.05 mg/l of 
ammonia are reached as maximum harmful material con 
centrations. The holiday feed of DE 37 07 032 in comparison 
gives pollutant concentrations of 0.5 mg/l of nitrite and 0.2 
mg/l ammonia. 

[0014] The inventive feed sticks are relatively big With 
regard to the relatively small ornamental ?sh. The offered 
feed sticks therefore cannot be eaten as a Whole and the ?sh 
may bite off small particles as needed. For this reason supply 
With feed for several days is possible in the aquarium. For 
this special kind of feed uptake the feed must soften and 
sWell immediately in Water but must not disintegrate. Pref 
erably the feed is applicated in a foil bags With holes Which 
may be fastened With suction cups in different positions on 
the inner Walls of aquarias. Warm and cold Water ornamental 
?sh from fresh and sea Water can take up feed as needed over 
a period of up to ten days directly through the perforation of 
the bags. Simultaneously, the feed is a long term feed and the 
foil bag is a stock container. One to six feed sticks may be 
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placed in a foil bag. This method of feed application is 
highly accepted by the different species of ?sh 

I claim: 
1. A feed for aquatic animals, especially for ?sh, shrimp 

and invertebrates, Which feed is stable for a long time, is 
insoluble, and can also be used as a Weekend or holiday feed 
for Warm and cold Water ?sh, Wherein the feed contains in 
the range of about 1-50% by Weight of plant gum and has a 
moisture content of in the range of about 1-20% by Weight. 

2. A feed according to claim 1, Wherein the plant gum is 
selected from the group consisting of carrageenan, agar 
agar, gum arabic, tragacanth, karaya gum, ghatti gum, carob 
bean meal, tara gum, xanthans and mixtures thereof. 

3. A feed according to claim 2, Wherein the plant gum is 
agar-agar. 

4. A feed according to claim 3, Wherein the feed contains 
in the range of 1-10% by Weight of agar-agar. 

5. A feed according to claim 4, Wherein the feed contains 
about 2.9% by Weight of agar-agar and has a moisture 
content of about 3% by Weight. 

6. Aprocess for the production of a ?sh feed according to 
claims 1, Wherein a mixture of about 15 to 35% by Weight 
of bolus alba, about 15 to 35% by Weight Wheat gum, about 
5 to 25% by Weight lucerne green meal, about 5 to 20% by 
Weight casein, about 5 to 20% by Weight krill, about 1 to 
10% by Weight soya oil, about 1 to 10% by Weight milk 
protein, aabout 1 to 10% by Weight agar-agar and vitamin 
and mineral material pre-mixtures, conventional colouring 
materials and/or aroma and luring materials and preserving 
agents is extruded With the use of a tWin-screW boiling 
extruder at an extruder screW speed of rotation of about 50 
to 300 rpm. and at a temperature in the meal introduction 
region of about 40 to 160° C. and in the noZZle head of about 
40 to 180° C. With the addition of about 10 to 50 liters of 
Water and/or of about 1 to 30 kg of steam per hour at a 
throughput capacity of about 80 to 1500 kg/hour to give 
extrudates of about 5 to 50 mm length, With a stick diameter 
of about 2 to 20 mm and a moisture content of about 1-20% 
by Weight. 

7. A process for the production of ?sh feed according to 
claim 6, Wherein a mixture of about 22.2% by Weight bolus 
alba, about 22.0% by Weight Wheat gum, about 14.5% by 
Weight lucerne green meal, about 12.1% by Weight casein, 
about 9.7% by Weight kril, about 4.8% by Weight soya oil, 
about 4.0% by Weight milk protein, about 2.9% by Weight 
agar-agar and vitamin and mineral material premixtures, 
conventional colouring materials and/or aroma or luring 
materials and/or preserving agents is extruded With the help 
of a tWin-screW boiling extruder at an extruder screW speed 
of rotation of about 100 rpm. and at a temperature in the 
meal introduction region of about 80° C. and in the noZZle 
head of about 85° C. With the addition of about 31 liters of 
Water per hour to give extrudates in the range of from 20 to 
24 mm length, With a stick diameter in th range of from 6 to 
8 mm and a moisture content of about 3% by Weight. 

8. The method of use of a feed according to claim 1 as 
Weekend and holiday feed for cold and Warm Water ?sh in 
fresh and sea Water Which feed is stable for a long period of 
tine. 


