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Development of Diets for Gilthead Bream Sparus
aurata L. Cultured in Egypt.

ELHAM A. W ASSEF*
Fish Nutrition Lab., National Institute of Oceanography

and Fisheries (NIOF), Alexandria, Egypt

ABSTRACT. Two novel raw materials, dry germinated soyabean meal and
fish silage, were used as the major protein sources in Sparus aurata feeds.
Amino acid analyses of both materials, on one hand and the experimental
fish on the other hand, proved that they meet or exceed the requirements of
the species.

Three balanced diets were formulated on the basic idea of replacement of
fish meal either partially, by defatted soyabean meal/dried germinated
soyameal, or completely by a ~ixture of both soyabean meal and fish silage.
Preliminary observations, under aquarium conditions, indicated that these
artificial feeds are appropriate for the species.

Introduction

There is ample potential in Egypt, both in environment and in the favorable climate,
for the development of fish farming utilizing new technology already in use in
Europe. Recent interest in marine fish farming in Egypt stems from 1976, when cul-
ture of gilthead bream Sparus aurata L. was initiated.. Trials of weaning the species in
brackish water ponds or cages were successful (EisawyandWassef, 1984 and Wassef
and Abu EI Wafaa 1985). As part of the ongoing program to develop commercial
production techniques and to maximize the yield per unit area, a low cost diet is re-
quired. In many countries, high quality fish meal is the primary protein source of the
feed in intensive culture systems. However, altemativesources of good quality, but
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2. Preparation of Fish Silage

Acid preserved silage was produced in the laboratory, from freshly caught pelagic
trash fish (other species available could also be used as well) adopting the method of
Jackson et al. (1984). Nutritional characteristics of silage were also determined
(Table 1).

TABLE 1. Composition (% dry weight) of raw materials.

'Includes nitrogen free extract and crude fiber.
"Estimated.

3. Other Ingredients

3.1 Fish Meal

Fish meal available in Egypt, is of variable quality and prices. Imported fish meal
is the highest quality and is correspondingly expensive (£E 1200-1400 per tonne).
Typical composition would be 70% protein and 90;0 fat. Indigenous fish meal are pro-
duced from a number of sources. In present work, fish meal (composition listed in
Table 1) was provided from the principal fish meal factory at Aswan at a price of £E
800 per tonne.

3.2 Vitamin Premix

There is a lack of suitable vitamin or mineral premix for fish diets in local markets.
At present, poultry premixes are used, often at very low levels. But, due to the differ-
ing requirements of poultry and fish, the vitamins are incorrectly balanced. In view
of the high prices (£E 15 per kilogram) and inadequate inclusion of premixes, they
are considered in the pres~nt work as unnecessary expense particularly when the fish
are farmed in semi-intensive systems.

3.3 Treatment

Other ingredients were obtained from normal commercial sources at reasonable
prices except for cod liver oil which was relatively expensive (£E 30/kg).

All dry feed ingredients were milled and .sieved, as described for soybeans, to get
the requisite particle size before inclusion.
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fish silage) meet or exceed the essential amino acid pattern for sea bream. The first
limiting amino acid is methionine, then tryptophan (Table 2). .

TABLE 2. Amino acid profiles for soyabean meal, fish silage and sea bream muscles.

Dry eerminated
soyabeans
(g/lOOg)

Fish

silage
Amino

acid Requirements'"
Sea bream

muscles

(g/lOOgprotein)

.1.7/34..

;..

1.7/34
1.4/34
0.2/34

4.14
1.97
5.63
2.18
6.00
3.60
6.49
1.88

1.75
8.85
6.63

11.54
17.45
14.57
1.22
3.71

.;.

5.59
4.30
2.97
3.64
6.~
3.86
4.49
1.25

4.30
15.20
4.15

13.03
3.14
3.54
4.03
4.46
1.13
4.3.
96%
83%

4.97
3.24
3.58
3.65
6.08
4.13
7.23
2.48
0.87
3.24
8.19
3.60

12.09
4.80
5.13
2.80
3.57
0.67

100%
79%

Arginine
Histidine
Threonine
Isoleucine
Leucine
Valine
Lysine (L YS)
Methionine
Tryptophan
Phenyl alanine
Aspartic acid
Serine
Glutamic acid
Glycine
Alanine

Tyrosine
Proline
Cystine
Availability L YS

% availability
% recovery

.Wassef, 1990.
..Percent of protein in the diet.'.. 

After Sabaut and Luquet, 1974 (Loc. cited Wilson, 1985).

Yone (1975) measured the requirement for the Japanese red sea bream Chrysop-
hrys major for 10 essential amino acids. However, the relation between gilthead
bream and red sea bream is still uncertain.

1.3 Carbohydrates
Not more than 10% of diet, since species has low capability of carbohydrate as-

similation(Marias and KissiI1979).

1.4 Lipids and Essential Fatty Acids

The use of vegetable oil alone and an excessive amount of oil in the diet is undesir-
able for sea bream. The superior performance of fish oil over soyabean oil is sup-
ported by evidence, in the.Iiterature, indicating better growth of certain fish, espe-
cially marine species, when a sourc~ of marine oil is used in the diet (Kissil et al.

1982).
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3. Preliminary Feeding Trial

Prior to the start of feeding experiment, young sea breams underwent a 3-week
conditioning period during which they readily adjusted to diets and standardized en-
vironmental conditions. Unfortunately, the feeding trial lasted only for 20 days
further, and terminated after the electricity cut-off the system and the consequent
death of all experimental fish. However, preliminary results obtained so far (Table
5) indicated a satisfactory growth rate as compared to that obtained for wild young
fish (Eisawy and Wassef 1984). Percentage mortality ranged from 5 to 7% through-
out the whole experimental period. But these results are not sufficient to elucidate a
precise comparison between the three diets. Next paper will overcome this problem.

TABLE 5. Growth characteristics of Sparus aurata on the three diets.

Mea n F ish We i g h t (g)

Die!
Initial
day (0)

Final
day(21)

gain I day'/0 ~ain / day day (41)

0.34
0.46
0.41

Dietl
Diet II
Diet III

0.65 :!: 0.4
0.65 :!: 0.4
0.65 :!: 0.4

1.63 :!: 0.6
2.00 :!: 0.5
1.85 :!: 0.4

0.05
0.06
0.06

8.39 :to 0.5
11.15 :to 0.4

10.IO:to 0.7

Standard deviation.

The present work's experimental facilities (closed system) failed to prove conve-
nient for sea breams, instead, they can be kept for about 8 months in an open circu-
lation system (constant water flow) with no mortality at all (Kraljevic 1984).

Numerous workers have studied the effects of artificial diets on the growth of gilth-
ead bream, (Marias and Kissi11979, Ramos and Kobayashi 1981, Kissil et at. 1981,
82, Kraljevic 1984, and Divanach et at. 1986). However, their data were mainly based
on either purified or semi-purified test diets. Although their results provided a si~-
nificant ground for studies of sea bream nutrition, this problem requires further in-
vestigations particularly under local situations in Egypt.
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