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

ELHAM A. WASSEF' 

Fish Nutrition Lab .. National Institute of Oceanography 
and Fisheries (NIOF), Alexandria. Egypt 

ABSTkACT, Two novel raw materials. dry germmated soyabean meal and 
fish silage, were used as the major protein sources in Sparus aurala feeds, 
Amino acid analyses of both materials. on olle hand and the experimental 
fish on the other hand. proved that thev meet or exceed th.: T.:quirements of 
the species. 

Three balanced diets were formulated Oil the basic idea of replacement of 
fish meal either partially. by defatted 'iO) abean meal/drid germinated 
soyameal. or completdy hy a mixture of hoth soyahean meal and fish silage. 
Prc'limindry observation,. under aquarium conditions. indicated that th<:se 
artificial feed, are appropriate for the 'pecies. 

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
tur:2 of gilthead bream Sparus allrafa L was initiated. Trials of weaning: the species in 
brackish water ponds or c:.Jges were sllccesstill (Eisawy and Wasscf, 1984 and Wassef 
and Abu El Waiaa 1(85). 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 i-; the primary protein source of the 
feed in iniensive culture systems. However, alternative sources of good quality, but 
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less expensive, proteins have been investigated in many countries as well as in Egypt. 
Soya bean meal was chosen as one of the dietary ingredients as shown by the prelimi
nary results of the first trial to feed gilthead bream artificially in Egypt (Wassef and 
Abu El Wafaa 1985). It is well documented that anti-nutritional factors, such as pro
tease (trypsin) inhibitors, are present in soyabeans (Finney 1982). These factors are, 
in part, responsible for decreased activities of digestive proteolytic enzymes and for 
reduced growth when raw soyabeans were fed to fish (Viola et al. 1983). Controlled 
processing and treatment of the meal prior to inclusion is therefore a must. In this 
context, means of reducing the effects of protease inhibitors in soyabeans, thereby 
increasing the susceptibility of soya proteins to the action of protease enzymes, were 
recently established (Wassef et al. 1988). But because of sea bream intolerance of 
carbohydrate, a whole soya product is more undesirable. The fish must additionally 
have a source of animal protein and this is to be provided from fish silage, which can 
be produced locally by making better use of waste fish (post-harvest fishery losses are 
about 20-30%), fish processing by-products and under utilized fisheries. 

The objectives of the present work are formulation and preparation of a series of 
practical diets from soyabean meal and fish silage which fulfill the nutritional re
quirements of gilthead bream. 

The technology and production process could also be applied, not only to sea 
breams, but also to other species such as sea bass, grey mullets and sole. It is hoped 
that the present study provides a further step in the development of sea bream cul
ture. 

Material and Methods 

1. Soya Processing 

Soya beans were purchased locally in Alexandria. The seeds were germinated for 7 
. days, as previously shown by the author that germination and defatting reduced pro
tease (trypsin) inhibitor activities (Wassef et al. 1988). Soyabeans were grown on 
plastic trays lined with wet cloth towels, covered to reduce evaporation, and' placed 
into a glass plant-house at about 20°C. Fifty percent moisture is necessary for germi
nation. Excessive moisture is unfavorable. Germination of the seeds can be acceler
ated by impaction, soaking in water and growth at a temperature of 30°C, However, 
a combination of low temperature and high moisture may favor development of cer
tain fungi and bacteria detrimental to seedling growth (Finney 1982). 

Germinated seedlings were dried in a ventilated oven at 50°C overnight and then 
milled using setting 2 of a Miag Mill, which gave the most uniform size particles in the 
range 0.18-1.0 mm. Soya flour was then sieved through a 0.71 mm hole-diameter 
sieve. On the other hand, defatted soyabean meal (hexane-extracted), and soya oil 
as well, were supplied by "Oils Processing Company" at Damanhour, (price is £E 
750 per tonne). The average particle size of defatted soyabeans = 2 mm and typical 
composition would be as follows: crude protein 44-46%; oil 1-3%; moisture 12%; 
crude fiber 3.5-4%; ash 4-5%. 
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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. 

Ingredients 
Crude 
protein 

Fish silage (FS) 73.4 
Soyabean meal. defatted (SBM) 44.0 
Fish meal (FM) 65.0 
Dried germinated soya (DGS) 43.9 
Old liver-oil (CLO) -

Soyabean oil (SBO) 
Wheat starch (WHST) 
Calcium carbonate (CaC03) 

·Includes nitrogen free extract and crude fiber. 
*< Estimated. 

3. Other Ingredients 

3.1 Fish Meal 

Carbohydrates' 
Metabolic 

extract energy 

17.1 1.2 14.1" 
1.0 39.3 9.4 
4.0 5.0 11.8 

16.7 28.2 15.4" 
100 - 35.0 
100 - 37.0 

100 13.0 
- -

Calcium Phosphorus 

1.0 1.5 
03 0.6 
6.0 3.0 
0.2 0.6 
-

-

- -
38.0 

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 9% 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 present 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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4. Diet Preparation 

Three diets were prepared from the ingredients listed in Table 1. The factor which 
determined maximum inclusion rate of fish silage was its high moisture content. The 
inclusion level should give a 1: 1 ratio in the soyabean meal/fish silage mixture (on dry 
weight basis). 

All ingredients, of each diet, were mixed well and then compressed by a laboratory 
scale California pelleting machine (CPM). The pellets were air dried for 4 hours be
fore being packed. 

S. Analytical Procedures 

Proximate analysis was completed on all ingredients and the three test diets. Mois
ture, lipid, ash and Kjeldahl nitrogen were all determined as in AOAC (1980) 
methodology. Samples of experimental fish, Sparus aurata, and dried germinated 
soyameal (only) were subjected to amino acids analysis. Amino acid profiles were 
obtained following acid hydrolysis (24 h in 6N HCl at 110°C) under nitrogen and 
chromatographic separation on an amino acid analyser. Tryptophan was measured 
separately according to Matheson (1974). 

6. Experimental Fish 

Fry and young gilthead breams were obtained from the coastal waters at Rattama 
(about 220 km east of Alexandria). Methods of collection and transportation were 
previously mentioned (Eisawy and Wassef 1984). Total length varied from 2.2 to 5.3 
em; mean length 3.1 em, and weight from 0.38 to 1.0 g'; mean weight = 0.65 g. 

The experimental system consisted of 9 rectangular glass tanks (3 replicates/treat
ment) of 230 L capacity, each filled with 'sea water 35 ppt salinity). Forty fish were 
kept in each fank for 4] days at ambient temperature that varied from 18 to 27°C. 

The food (fry coarse pellets, 1.75 mm and 1.25 g each) was supplied by hand as 
long 2S fish took it, twice a day, six times a week. Fish were weighed wet in pre
weighed sea water ~~ontainers. 

Results and Discussion 

1. Nutritional Requirements of Sparus aurata 

1.1 Total Protein 

According to the literature this should he at least 40% of dry diet (Sahaut and 
Lug uet 1973, Kissil et ul. 1982). 

1.2 Amino Acids (ItA) 

Nineteen amino acids were ddermined, in the present work, for young sea 
breams, germinated soya meal and listed together with those of fish silage in Table 2 
(Sabaut and Luquet, 1974, loco cited, Wilson, 1985). Only four AA 's estimated to be 
needed by the species (Table 2). It is obvious that, both ingredients (soya meal and 
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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, 

Amino 
Dry ierminated 

Fish 
S(~a bream 

soyabeans muscles Requirements 
, .. 

a('id 
(g lOOg) 

silage 
(g!lOO g prOll'in) 

Arginine 5.59 4,97 4,14 1.7/34"' 
Histidine 4.30 3,24 1.97 
Threonine 297 :;,58 5,(,3 
Isoleucine 3,64 3,65 2.18 
Leucine 6,09 6.01> 6.06 
Valine .'1,81) 4,13 :\,6U -

Lysine (LYS) 4,49 7.23 6,49 L7/34 
Methionine 1.25 2.48 1.88 1.4/34 
Tryptophan - ox: 0.2/34 
Phenyl alanine 4.30 3,24 175 
Aspartic acid 15.20 8.19 8.85 
SeriBe 4,15 3,f,O 6,63 -
Glul«mic acid !3,m 12.0'1 11.54 _. 

Glycine ~,14 UIO !7,45 -

.:\lanine 1.54 5.13 14.57 -
Tyrosine 4.03 2.80 L22 , -
Proline 4.46 3.57 3,71 
Cystine 1.l3 0.67 
Availability L YS 431 - . 
'10 aVailability 96% 10('% .. 

%1 recovery 83% 79'j~ - -

·Wasset. 199\1. 
**Percent of protein in the dIet. 

*** After Sabaut a~d Luqucl, 1974 (Loe. cited Wilson, 19i(5). 

Yone (1975) measured the requirement for the Japanese red sea bream Chrysop
hrys major for 10 essential amino acids. However, the relatiun 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 Kissil J 979). 

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 literature, indicating better growth of certain fish, espe
cially marine species, when a source of marine oil is used in the diet (Kissil et ai. 
1982). 
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Eight percent as a mixture of soya bean oil (5.7%) and cod liver oil (2.3%), (Sabaut 
and Luquet 1973). Ten percent capelin oil for juveniles and 5% for ongrowing stage 
(Kissil and Gropp 1984). 

The most effective essential fatty acids (EF A) are 20:5 w3 and 22:5 w3 (Koven and 
KissiI1984). 

1.5 Vitamins 

Quantitative requirements of the fish were determined for only: B6 to be 1.97 mgl 
kg dry diet (Kissil et al. 1981). 

1.6 Energy 

Level between 19610-19633 Jig (Marias and KissiI1979). The combination of 5% 
fish oil added to 40% diet represents a protein ratio of 105 mg protein/K calor 3800 
kcal/kg diet of gross available energy (Kissil and Gropp 1984). 

2. Diet Formulations 

Three balanced diets were formulated to the nutritional constraints indicated 
above (Table 3), and the composition of each was estimated (Table 4). 

TABLE 3. Composition of three diet formulae for gilthead bream Sparus aurata. 

% inclusion 

Ingredients 
Dietl Diet II Diet III 

(SBM/FM) (SBM/FS) (DGS/FM) 

Fish meal 24,2 24.2 
Soyabean meal 66.5 45.0 
Fish silage/soyabean meal 42.9 -
Dry germinated soya - - 66.7 
Cod liver oil 2.7 2.7 
Soyabean oil 6.6 5.6 
Wheat starch 4.7 
Calcium carbonate 1.8 -
Cellulose 6.4 

TABLE 4. Composition (% dry weight) of the three diets. 

Analysis 
Dietl Diet II Diet HI 

(SBMfFM) (SBMlFS) (DGS/FM) 

% 

Crude protein 45.0 (15.7)' 45.0 (15.7) 45.0 (15.7) 
Ether extract 11.0 ( 3.7) 10.0 ( 3.7) 14.8 ( 3.7) 
Carbohydrates 27.3 29.1 20.0 
Metabolic energy 12.5 12.0 14.1 
(mJ/Kg dry matter) 
Calcium 1.6 1.01 1.5 
Phosphorus 1.1 . 0.73 1.1 

·Percentage that should be of marine origin. 
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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. 

TAllLL 5. Growth charactcri,tic, of Sport/., (iUmlll 011 the three diCK 

Mea n F i" h Wcight{gl 

Diet" 

I 

Initial Final 
(J/p gain j day day{4l) " (j gain/day 

day(O) day (21) 

Dietl 0.65 0.4 1.63 ~ 0.6 O.OS N.W f1.5 11.34 

Dictll 0.,,5 . 0.4 2(XI ~ O.'i lUl6 II 15 11.4 11.46 

Dkt III OJ15 0.4 l.N5 :': 0.-+ O.lIh lO.lO 0.7 
• 

11.41 

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 Kissil 1979. Ramos and Kobayashi 1981, Kissilct al. 1981, 
82, Kraljevic 1984. and Divanach el al. 1(86). However, their data were mainly based 
on either purified or semi-purified test diets. Although their results provided a ~i!;
nificant ground for studies of sea bream nutrition, this problem requires further in
vestigations particularly under local situations in Egypt. 
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