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Abstract: Studies were carried out on the possibility of replacing fish meal in the feeds for beluga with protein
sources of plant (sesame oil cake and corn gluten). Experimental feeds with 47.5% of crude protein, GE: 4.75 Kal
gG  in three replacement levels 160, 320 and 480 gkg respectively accompanied with a control diet (0 gkg ) were1         1        1

prepared and fish were fed for 60 days. At the end of growth tests, significant differences were not found in
growth performance (P>0.05). Biomass gain, specific growth rate, feed conversion rate and protein efficiency
ratio have not significantly different (P>0.05). Also Protein, fat, moisture and ash have not significantly different
too (P>0.05). According to the obtained results in the present experiment, maximum recommended levels of fish
meal substitution by CGM (corn gluten meal) and sesame oil cake in diets for Beluga (Huso huso) can be
established at 16-48% of total protein.
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INTRODUCTION source for aquaculture industry because of its high

In the recent years, the intensive culture of certain there is important concern on the long-term accessibility
sturgeon species has been advanced as an option to of this feed stuff for use in fish diets [6, 7]. Fish meal
other more traditional fish species such as trout and carp. reserve in the world market is changeable and its value is
The Beluga sturgeon (Huso huso) is an increasingly ever increasing. In recent years, the higher price of fish
prominent aquaculture species in Russia, Eastern Europe, meal has produce renewed interest in the use of plenty of
Turkey, Japan and Iran because of the decreasing natural the alternative protein sources for fish feed. For two
sources for its caviar and meat. This fish is a commercially economic and practical cause, fish feed should be
important fish and is usually processed into frozen fillets prepared using locally attainable protein sources,
[1]. preferentially those unsuitable for human consumption

One of the main needful to increase aquaculture [8]. Among the plant protein sources, oil cakes are
development is the attainability and cost of feed [2, 3]. considered as kind protein sources for fish diet and are
Fish meals supply dietary protein with essential amino attainable in large amount as by-products of the edible oil
acid profiles like to dietary requirements. However, much industry.
work is being done to reduce its portion in commercial Reviews on alternative protein sources have been
diets by partial replacement with individual alternative advertised by Tacon and Jackson [4] and Kaushik [9]
beast and plant protein sources, in order to guarantee the Among plant protein sources, some studies report that
reserve of high quality diets to fish farmers, prevent partial replacement of dietary fish meal with corn gluten
availability, quality and costs oscillations associated with meal (12 to 26% of the diet) has lead to sufficient results
fish meal [4]. of growth rates and feed employment in diets for the

Over the years, it has been substantiated that Oncorhynchus mykiss [10-13]. Alliot et al. [14] found that
cautiously formulated and well-presented fish diet plays replacement of fish meal by corn gluten meal at levels up
an extremely significant function in fish culture [5]. Fish to 20% did not affect growth or feed efficiency ratios in
meal is quiet considered the most prominent protein sea bass (Dicentrurchus labrux) juveniles.

biological estimate, but this is a limited food stock and
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While the plant protein source can influence several The whole fish and diet samples were ground and
physiological parameters, the main purpose of the present then analyzed for dry matter after desiccation in an oven
study was to conclude the effect of plant protein diet on (105°C for 24h), ash (550°C, overnight), crude protein
growth performance and carcass quality of beluga (Huso (6.25× nitrogen (N); Kjeltec Auto System), lipid (Soxtec
huso) Juvenile, as a valuable species for production of HT6 after hydrolysis with HCl) and energy (adiabatic
flesh and caviar and one of the best candidate species for bomb calorimeter).
sturgeon culture, mainly in Russia, Eastern Europe and Whole-body specific growth rates (SGR), expressed
Iran. as a percentage of the body weight, were calculated using

MATERIALS AND METHODS ln(Wi)].100}/t.

The experiments conducted on juvenile Great (g) of the experimental beluga, respectively and t is the
sturgeon (average weight: 51±2 g) produced at the length of the experimental period (in days).
Institute of Aquaculture of the Marjani for Sturgeon, The feed conversion ratio (FCR) was calculated in
Golestan, Iran. Fish were acclimated to laboratory terms of wet weight as:
conditions for 30 days before being randomly distributed
into the fiberglass tanks of 400 L capacity. Fish with 51±2 FCR= wet weight of feed consumed/change in wet weight
g initial body weights were distributed into 12
experimental tanks in four groups of 120 fish each (10 fish Total feed consumption was estimated from the
per tank). Fiberglass tanks supplied with freshwater from amount of feed that was not eaten and was collected from
an urban system. 120 fish were individually measured for the strainer at the bottom of the tank every hour. The
weight and length. The tanks were individually aerated pellets remained intact prior to collection and uneaten
and water temperature was controlled at 23 °C. Dissolved feed was estimated from the number of pellets using the
oxygen, pH and water temperature were continuously average weight of a pellet for each feed [17]. 
monitored. Photoperiod was maintained at 12-h light: 12-h The protein efficiency ratio (PER) and per cent
dark cycle. Four groups were fed by hand twice a day to survival rate was calculated in terms of wet weight as:
2% whole body weight. Each group was weighed every 2
weeks to follow growth and feed utilization. PER = Live wt. gain (g)/ Protein intake (g)

Four experimental diets were formulated to contain
47.5% crude protein (Table 1). 

Nine fish from each treatment were used for whole
body chemical analysis. The fish were anaesthetized (with
clove oil at 100 mg LG ), killed with a blow to the head and1

weights of the whole fish body were recorded. The
samples were stored at-20°C.

the growth rate equation of [16]: SGR (%/day)={[ln(Wf)-

Where Wi and Wf are the initial and final wet weights

Survival (%) = Total live fish (No.) after t/ Total fish at 0 day (No.).100

All data were analyzed with one-way analysis of
variance (ANOVA) by using SPSS16.0 for windows.
Differences between means were determined using
Duncan's multiple test (significance P<0.05).

Table 1: Formulation and chemical composition of the diets
Experimental diets
------------------------------------------------------------------------------------------------------------------------------------------------------------------

Nutrient material Treatment 1 (%) Treatment 2 (%) Treatment 3 (%) Treatment 4 (%)
Fish meal 55 45.33 34.35 23.27
Corn gluten 0 8 16 24
Sesame oil cake 0 8 16 24
Wheat flour 20.25 15.03 10.05 6.48
Gelatin 8 8 8 9
Fish oil 5.750 5.195 5.175 4
Soybean oil 5.750 5.195 5.175 4
Lysine 1.5 1.5 1.5 1.5
Methionin 1.5 1.5 1.5 1.5
antioxidant 0.25 0.25 0.25 0.25
Vitamins and minerals 2 2 2 1.75  *

Chemical composition (% or cal.gG )1

Crude protein 48.08 48.00 47.00 47.00
Lipid 16.30 15.90 16.66 15.16
Energy crude 4.80 4.78 4.81 4.73
*Vitamins and minerals were supplied according to NRC [15].
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Table 2: Growth performance in fish fed the experimental diets

Experimental diets Treatment1 Treatment2 Treatment3 Treatment4

Mean initial body weight (g) 52.40 ± 2.00 53.22 ± 2.00 52.87 ± 2.00 52.50 ± 2.00
Mean final body weight (g) 240.87 ± 2.20 253.77 ± 2.15 224.94 ± 2.35 230.71 ± 2.45
Weight gain(g) 188.38±2.4 200.55±1.5 172.22±1.2 184.84±1.7
SGR (%)* 2.51 ± 0.18 2.64 ± 0.09 2.45 ± 0.10 2.43 ± 0.04
PER 3.14 ± 0.07 3.15 ± 0.02 3.11 ± 0.10 3.15 ± 0.06
FCR 0.6 ± 0.07 0.6 ± 0.02 0.6 ± 0.02 0.6 ± 0.01
Survival (%) 100 100 100 100

Tank average values of fish weight (Mean±SE) were used as experimental units for the statistical analysis of growth performance.
*Specific growth rate = {[ln(Wf)-ln(Wi)].100}/t

Table 3: Fish composition of whole fish fed the experimental diets

Proximate composition (%)
----------------------------------------------------------------------------------------------------------------------------------------------------------------

Experimental diets Treatment1 Treatment2 Treatment3 Treatment4

Protein 14.80 ± 0.26 14.60 ± 0.21 14.00 ± 0.25 14.40 ± 0.81
lipid 4.09 ± 0.08 4.60 ± 0.60 4.60 ± 0.03 4.60 ± 0.05
Ash 4.10 ± 0.10 4.53 ± 0.30 4.56 ± 0.55 4.23 ± 0.32
Moisture 77.98 ± 0.51 77.76 ± 0.72 77.82 ± 0.46 77.31 ± 0.42

RESULTS It is then surprising that incorporation of CGM in

Data   on   growth   performance   of   fish   fed  with protein digestibility.
the   four   different   diets   are   shown   in   Table  2. Sesame oil cake is also a pompous plant protein
Weight  gain,  specific  growth   rate,   feed  conversion source, having a justly good level of methionine and the
rate and protein efficiency ratio have not significant absence of any known toxic factor [19]. Hasan et al. [20]
different.  However,  at  the  end  of  the  trial,  specific shown that sesame oil cake could be used at 25-50% in
growth  rates  (SGR)  were  reduced  only   in   the  third the diet of Cyprinus Carpio. Many scientists used
and  the  fourth  treatments.  There  was  no  mortality  in sesame oil cake as a dietary protein source at levels
the experiment. ranging  from  4.0%  to  70%  in  distinctive  carp  species

Protein, lipid, ash and moisture contents of fish were [8, 20, 21]. In the present examination, sesame oil cake and
not influenced by the level or type of alternative corn gluten meal was used at 16-48% in different diets,
ingredient in diets (Table 3). Fish fed the fish meal diet which was within the range used by different scientists.
showed the highest protein and lower lipid levels, but However the growth performance of Beluga-fed sesame
with no significant differences with the rest of the oil cake and corn gluten in this study was excellent in
treatments. compared with the other fish species reported by

DISCUSSION In summary, according to the obtained results in the

In recent years, a significant numbers of researches replacement by CGM and sesame oil cake in diets for
have been directed on the substitution of fish meal with Beluga (Huso huso) can be recognized at 16-48% of total
plant protein source. The suitability of this substitution in protein.
terms of growth performance has resulted to be
generously variable among fish species and experimental ACKNOWLEDGMENTS
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