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A COMPOSITION FOR AN IMMUNE-ENHANCING AQUACULTURE PELLET

Field of the Invention

The present invention relates to a composition for use in an aquaculture

feed.

Background of the Invention

In 2015, global aquaculture production reached 106 million tonnes while
feeding materials demanded by the aquaculture industry has reached 39.9 million
tonnes. On the other hand, infectious microbial diseases continue to impose major
yield-limiting factors on the aquaculture production with the overall global impact of
these diseases exceeding $6 billion per annum. It is a challenge for the industry to
find a way of increasing aquaculture production while overcoming the infectious

microbial diseases with limited costs and resources.

Conventionally, a method for increasing the aquaculture production is by
increasing the weight of the aquaculture products. This involves increasing muscle
mass and/or fat mass of the aquaculture animals and reducing risk of diseases that
could disturb the growth of the aquaculture animals. Fish and crustaceans are
typically fed with a high protein and carbohydrate diet and injected or immunised
with an antibody that would help to increase their body weight and at the same time
reducing infectious diseases. However, this method is too impractical and stressful
to the aquaculture animals or hosts. Several methods have been developed to
incorporate antibody with animal feeds.

CA2667412C is a patent publication that discloses feed materials for
improving the growth of a recipient, particularly in aquaculture animals. The
invention describes counteracting of the negative nutritional effect of soy bean meal
by adding manna-oligosaccharides (MOS) to the diet. Further improvements in
growth were observed when MOS was fed in combination with added nucleotides
and an immune stimulant. The invention also discloses improved pigment uptake in

fish fed compounds of the present invention.
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US20080175851A1 discloses a composition comprising fish or shellfish food
and an antibody that reduces the bioavailability of a prostaglandin or leukotriene
lipid precursor, wherein the antibody is present in an effective amount for increasing
weight gain or feed efficiency in fish and shellfish administered the antibody
compared to fish or shellfish not administered the antibody.

It was reported that some feeding compositions that are incorporated with
the antibody tends to degrade as the antibody is vulnerable to degradation action of
the host’s digestive enzymes and pH conditions. Hence, there appears a need for

the present invention to solve the above problem.

Summary of the Invention

The present invention relates to a composition for use in an aguaculture feed.
More particularly, the present invention relates to an aquaculture feed having

immunotherapeutic properties.

Accordingly, in an aspect of the present invention, there is provided a
composition of an aquaculture feed, characterized in that, the composition
comprising a carbohydrate, an immunoglobulin Y, wherein the immunoglobulin Y is
in an amount of 3 to 10% weight/weight, wherein the immunoglobulin Y is derived
from an egg yolk of a pathogen-immunized egg-laying chicken, and an immune-
enhancing additive for protecting the immunoglobulin Y from degradation action of a
host's digestive enzymes and pH conditions.

The carbohydrate and the immune-enhancing additive are derived from
starch. The starch is in an amount of 18 to 40% weight/weight of the composition.
The immune-enhancing additive is an immune-enhancing additive produced by a
process comprising steps of mixing a pre-processed immune-enhancing additive
with 10 to 80% water, heating the mixture under a temperature of between 60 to
120°C for 1 to 30 minutes under constant stirring, drying the mixture under a
temperature of between 10 to 100°C to form a solid, and grinding the dried solid

into smaller particles with a hammer mill.
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The composition is suitable for use in a basal diet. The basal diet is selected
from a basal diet comprising minerals, vitamins, vegetable oil, fish meal and
soybean meal. The minerals and the vitamins are in an amount of 1 to 20%
weight/weight of the composition. The vegetable oil is in an amount of 1 to 20%
weight/weight of the composition. The fish meal is in an amount of 5 to 30%
weight/weight of the composition. The soybean meal is in an amount of 5 to 30%
weight/weight of the composition.

It is an object of the present invention to provide a composition of an
aquaculture feed that utilizes additive that possess immune-enhancing property and
capable of boosting innate immune system of the aquaculture hosts or animals.

The present invention consists of certain novel features and a combination of
parts hereinafter fully described and illustrated in the accompanying drawings and
particularly pointed out in the appended claims; it is being understood that various
changes in the details may be without departing from the scope of the invention or
sacrificing any of the advantages of the present invention.

Brief Description of the Drawings

For the purpose of facilitating an understanding of the invention, there is
illustrated in the accompanying drawings the preferred embodiments from an
inspection of which when considered in connection with the following description,
the invention, its construction and operation and many of its advantages would be
readily understood and appreciated.

Figure 1 is a graph illustrating survival rates of tilapia fed with different diets
after 72 hours of bacteria challenge test according to the present invention.

Figure 2 is a graph illustrating survival rates of Macrobrachium rosenbergii fed
with different diets after 24 hours of bacteria challenge test according to the present

invention.
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Detailed Description of the Invention

The present invention relates to a composition for use in an aquaculture feed.
More particularly, the present invention relates to an aquaculture feed having
immunotherapeutic properties. Hereinafter, the composition of the feed shall be
described according to the preferred embodiments of the present invention and by
referring to the accompanying description and drawing(s). However, it is to be
understood that limiting the description to the preferred embodiments of the
invention and to the drawings is merely to facilitate discussion of the present
invention and it is envisioned that those skilled in the art may devise various
modifications without departing from the scope of the appended claim.

The term “immunoglobulin Y” or “IgY” refers to a type of immunoglobulin
which is the major antibody in bird, reptile, and lungfish blood. It is also found in
high concentrations in chicken egg yolk. As with the other immunoglobulins, IgY is a
class of proteins which are formed by the immune system in reaction to certain
foreign substances, and specifically recognize them.

The present invention will now be described in further detail by way of

preferred embodiments and non-limiting example(s).

Accordingly, in an aspect of the present invention, there is provided a
composition of an aquaculture feed, characterized in that, the composition
comprising a carbohydrate, an immunoglobulin Y, wherein the immunoglobulin Y is
in an amount of 3 to 10% weight/weight, wherein the immunoglobulin Y is derived
from an egg yolk of a pathogen-immunized egg-laying chicken, and an immune-
enhancing additive for protecting the immunoglobulin Y from degradation action of a
host's digestive enzymes and pH conditions.

Preferably, the carbohydrate and the immune-enhancing additive are derived
from starch. The starch is preferably present in an amount of 18 to 40%
weight/weight of the composition.

It is also preferred that the immune-enhancing additive is an immune-

enhancing additive produced by a process comprising steps of mixing a pre-
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processed immune-enhancing additive with 10 to 80% water, heating the mixture
under a temperature of between 60 to 120°C for 1 to 30 minutes under constant
stirring, drying the mixture under a temperature of between 10 to 100°C to form a
solid, and grinding the dried solid into smaller particles with a hammer mill.

In another embodiment, it is preferred that the composition is suitable for use
in a basal diet. Preferably, the basal diet is selected from a basal diet comprising
minerals, vitamins, vegetable oil, fish meal and soybean meal. Preferably, the
minerals and the vitamins are in an amount of 1 to 20% weight/weight of the
composition. It is also preferred that the vegetable oil is in an amount of 1 to 20%
weight/weight of the composition, the fish meal is in an amount of 5 to 30%
weight/weight of the composition and the soybean meal is in an amount of 5 to 30%
weight/weight of the composition.

It is an advantage of the present invention to provide a composition of an
aquaculture feed that utilizes additive that possess immune-enhancing property and
capable of boosting innate immune system of the aquaculture hosts or animals.

The present invention will now be described in further detail by way of an

example.

EXAMPLE 1

In this example, an aquaculture feed pellet with an immune-enhancing

additive is described.

The current pellets contain 5-8% (w/w) egg yolk from the target pathogen-
immunised hen. The starch was prepared with the novel process to be added into
pellet to serve as source of carbohydrate and as an additive to protect the egg yolk
IgY from the degrading activities of the fish digestive enzymes and pH. The pellet
can be used to feed the aquaculture candidates ad libitum or 1-4% body mass 1-3
times daily.

The additive has been proven to enhance energy bioavailability of the
fishes. The feed intake of the fishes fed with the current diets showed significantly
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lower food intake but yielded similar weight gains and growth as compared to the
conventional diets. Better digestion reflected by a higher liver glycogen and lipid
content of the animal was observed. The diet with the current additive resulted in
significantly higher phagocytosis activities and respiratory assay in the in vitro
assays.

With reference to Figure 1, an immersion challenge was conducted with
5x10~7 CFU per L of Aeromonas hydrophila (the dosage was determined by LCs).
After 72 hours, 100% survival rate was observed in the tilapia (Oreochromis
niloticus) fed with the aquaculture feed pellet with an immune-enhancing additive
for 1-week duration as compared to 40% in that of the conventional diet group.
Without the additive, the presence of IgY alone was only resulted in 66.7% of
survival rate. Similarly, with reference to Figure 2, 100% of survival rate was
observed in the giant freshwater prawns (Macrobrachium rosenbergii) that fed with
the aquaculture feed pellet with an immune-enhancing additive upon immersion
challenge with 9x10*7 CFU per L of Aeromonas hydrophila, as compared to 100%
mortality in the prawns that fed with the conventional diet.

The underlying mechanisms of the immunoprotection of IgY include the
clumping the bacteria together with the antibody-antigen interaction, in turn facilitate
the clearance of bacteria by phagocyte. The IgY also capable to neutralise the toxin
produce by the target pathogen as well as blockage of active sites of the target

pathogen to prevent them to attach and invade the host’'s mucosa.

Hen yolk IgY antibodies are very vulnerable to enzymatic degradation of
pepsin and low pH of digestive juices of the aquaculture candidates. The new,
effective and economic way to preserve the immunoprotective effect of IgY as
described herein is very useful in the production of feed pellet. In addition, the
additive that are used to preserve the IgY possess immune-enhancing property that
is capable of boosting innate immune system of aquaculture species. Addition of
these ingredients in the basal diet, provide additional immunoprophylactic effect to
the aquaculture species. This feed proves to be an excellent feed for aquacultures
across different fish and crustacean species.
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The feed pellet can be stored in room temperature for a storage period of up
to 12 months. For longer storage, it should be kept in a temperature of 4 °C.

Industrial Application

The present invention is industrially applicable. The composition of the
present invention is capable in improving pathogenic resistance and enhance
innate immune responses as well as increase feed conversion rate in an

aquaculture host. Hence, it is very useful in the fishing industry.

While in the foregoing specification this invention has been described in
relation to certain preferred exemplary embodiments thereof and many details have
been set forth for purpose of illustration, it will be apparent to those skilled in the art
that the invention is susceptible to additional embodiments and that certain of the
details described herein can be varied considerably without departing from the
basic principles of the invention.
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CLAIMS
1. A composition of an aquaculture feed, characterized in that, the composition

comprising

a carbohydrate;

an immunoglobulin Y, wherein the immunoglobulin Y is in an amount of 3 to
10% weight/weight, wherein the immunoglobulin Y is derived from an egg yolk of a
pathogen-immunized egg-laying chicken; and

an immune-enhancing additive for protecting the immunoglobulin Y from

degradation action of a host's digestive enzymes and pH conditions.

2. The composition according to claim 1, wherein the carbohydrate is derived

from starch.

3. The composition according to claim 1, wherein the immune-enhancing

additive is derived from starch.

4. The composition according to claim 3, wherein the starch is in an amount of
18 to 40% weight/weight.
5. The composition according to claim 1, wherein the immune-enhancing

additive is an immune-enhancing additive produced by a process comprising steps
of:

i) mixing a pre-processed immune-enhancing additive with 10 to 80% water;

i) heating the mixture of step i under a temperature of between 60 to 120°C
for 1 to 30 minutes under constant stirring;

i) drying the mixture under a temperature of between 10 to 100°C to form a
solid; and

iv) grinding the dried solid into smaller particles with a hammer mill.

6. The composition according to claim 1, wherein the composition is suitable
for use in a basal diet.
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7. The composition according to claim 6, wherein the basal diet is selected
from a basal diet comprising minerals, vitamins, vegetable oil, fish meal and

soybean meal.

8. The composition according to claim 7, wherein the minerals and the
vitamins are in an amount of 1 to 20% weight/weight.

9. The composition according to claim 7, wherein the vegetable oil is in an
amount of 1 to 20% weight/weight.

10. The composition according to claim 7, wherein the fish meal is in an amount
of 5 to 30% weight/weight.

11. The composition according to claim 7, wherein the soybean meal is in an
amount of 5 to 30% weight/weight.
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