Nucleotides as the only feed

The role of nucleotides in overcoming stress is well known in juvenile shrimp. However, does it have
a role in the growth and survival of shrimp larvae? By J.W. Hertrampf, S.K. Mishra; P.K. Biswal*

In a number of experiments, the role of nucleotides as
“immunostimulatory substances™ in juvenile shrimp under conditions
of induced stress has been investigated. A fortification of feed with
nucleotides at levels of up to 0.2% increased survival of juvenile
Penaeus monodon when stress such as changing salinities and
extremely high salinities were induced (Hertrampf, 2003).

Mucleotides in the early larval stage of cultured shrimps may have
a beneficial effect on the development but to date there are no reports
on nucleotides as a food for larval shrimp.

Artemia as larval feed

Presently the major food for shrimp larva is Artemia. It is estimated
that 85% of cultured manne animals are reared with Artemia (Komis,
1992). The nutritional value of various Artemia strains differ (Table
1). Newly hatched brine shrimp have high energy content, but 48 hours
after hatching a large portion of their lipids is used and their energy
content reduced (Landau, 1992).

Table 1: Chemical composition of Artemia salina from
various countries (% in dry matter) (Watanabe (1988)

T Tonsopo cotein (1|
Eggs

San Francisco 544 G.4 6.3
south America 5L.5 105 13.0
Canada 47.5 48 153
Larvag

San Francisco 59.2 19.4 1.7
South America 114 176 11.0
Ganada 57.6 17.8 127

However, Artemia can be used to “bic-encapsulate™ nuirients,
hence their chemical composition can be manipulated {Dhert and
Sorgeloos, 1995). This will alter the composition of the Artemia itself
as their gut will be packed with additional nutrients-in the form of
algae or yeast (Landau, 1992).

Based on the above characteristic of Artemia, it will be possible
to enhance the nutritional value of Artemia nauplii by feeding them
with nucleotides. In this case Arfemia nauplii will act as a transfer
mechanism for nuclzotides during the early larval stage of shrimp.
Consequently, the immune system of shrimp larvae may be
strengthened, followed by an improvement in survival rates.

Nucleotides in larval feeding

However, in these preliminary trials, it was decided to provide shrimp
larvae with nucleotides directly, rather than through Artemia nauplii
and study their effects. The feeding value of nucleotides for larval
shrimp was then compared to that of non-enriched Artemia nauplii.

Table 2: Nutritional value of shrimp larval feed (% dry
matter) used in experiments.

| Artemia Cyst | Artemia Naupli| Nucelotides'

Moisture 11.2 315 6.8
Crude protein 61.8 67.9 56.3
Crude fat 4.0 0.2 6.7
Crude fibre 278 264 30
Crude ash 4.8 3.6 9.8
Calcium 0.70 0.43 178
Phosphorus 0.53 0.35 1.29
Ca:P ratio 1.32 137 1.38
HCI Pepsin 134 436 91.1
digestibility

Digestible energy 2792 2734 3511
kcallkg

Digestible energy  11.7 11.4 146
Mifkg

! ¥annagen, is a nucleotide product of Chemaforma AG., Augst/Switzerdand
“ Calculated

In a series of experiments over two rearing cycles, Artemia was
completely replaced by nucleotides' as food for black tiger shrimp
{P. monodon) larva, In the pre-trial period of five days, 2,400 mysis-
3 were stocked in six glass aguaria, each of 80 litre capacity. They

Nutritional value of nucleotides

A nucleotide consist of a nitrogenous base (either purine or
pyrimidine), pentose sugar and one or more phosphate group.
Just as amino acids are the single units of a protein chain,
nucleotides are basic building blocks of the nucleic aci
RNA and DNA. Recent resear
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