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INTRODUCTION

The expansion of global aquaculture is increas-
ing the demand for aquaculture feed which is the prime 
input in fish culture practices (Singh et al., 2011). 
Diet must contain the necessary nutritional require-
ments for fish to ensure the best growth (Ghomi et al., 
2012). To ensure maximal growth, fish species need 
ten indispensible amino acids in their diet. Among all 
indispensable amino acids, lysine is often the most 
limiting amino acid in the ingredients used to prepare 
fish diets (Mai et al., 2006). Lysine is not only involved 
in protein synthesis, but also along with methionine 
serve as the precursor of carnitine which carries fatty 
acids across mitochondrial membranes and facilitates 
their oxidation to produce energy (Deng et al., 2010). 

Several studies have shown reduced growth 
and poor diet conversion as a result of dietary lysine 
deficiency in fish (Wang et al., 2005; Deng et al., 2010; 
Zhou et al., 2007). Methionine is an indispensable 
amino acid which takes part in protein synthesis and 
other important physiological functions. On the other 
hand, methionine and cystine are the main source of 
sulfur amino acids for animals. However, cystine is not 
essential as it can be synthesized from methionine 
(Zhou et al., 2006). Addition of methionine to the diet 
increased growth performance of several fish species 
including Juvenile Cobia Rachycentron canadum 
(Zhou et al., 2006), carp Cyprinus carpio (Schwarz 
et al., 1998) and gibel carp Carassius auratus gibelio 
(Hu et al., 2008).
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Bream (Abramis brama orientalis Berg, 1962) is 
an important bony fish species of cyprinid family exists 
in the Caspian Sea basin including Russian, Azeri and 
Iranian waters. In Iran, it resides in the Anzali wetland 
and the neighboring Caspian coast (Kiabi et al., 1999). 
Overfishing and habitat deterioration have contributed 
to the drastic decline of bream population to almost 
zero in 1980s. Therefore artificial breeding of bream is 
ongoing in Iran since 1986 to overcome the decline of 
stocks (Ghasemi et al., 2007). Currently more than 16 
million of juveniles are produced annually and released 
to rivers. This species accept culture conditions as well 
and reach up to 250 g within five month of polyculture 
with Chinese carps (Amini et al., 2007).  

So far no information has been published re-
garding dietary lysine and methionine requirement of 
juvenile bream Abramis brama orientalis. Therefore 
this study was undertaken to estimate the dietary lysine 
and methionine requirement of this species based on 
growth performance.

MATERIALS AND METHODS

Experimental condition, fish and feeding 
Juvenile bream (Abramis brama orientalis) with 

average weight of 0.8 g were obtained from Shahid 
Ansari Hatchery (Rasht, Guilen Province, Iran). 
These juveniles were produced in earthen ponds by 
semi artificial propagation of broodstocks which fed 
with commercial SFK (Chine Co., Tehran, Iran) diet 
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containing 47% crude protein, 14% lipid, 10.5% ash, 
3% crude fiber, and 11.8% moisture. Juvenile were 
transferred from earthen ponds to indoor tanks and 
acclimated to culture conditions for 3 days and then 
placed in 2000 L VNIRO tanks (29 tanks total). After 
this period, the growth trial was conducted for 35 days 
and juvenile were fed diet containing lysine (0, 0.3, and 
0.6%), methionine (0, 0.3, and 0.6%) or their combi-
nation. Three tanks were randomly selected to each 
dietary treatment with 300 juvenile per tank. Feeding 
rate was adjusted at 5% according to fish body weight. 
Juvenile were hand fed three times a day with equal 
amounts at each feeding time. During the experimental 
period, aeration was continuously supplied and water 
temperature was monitored daily and was 21 ± 1 °C 
during the experiment.

Growth factors
Sampling was carried out at the beginning of 

study and the end of the rearing. At each sampling time 
30 specimens were removed to monitor fish growth. 
The specific growth rate (SGR) was measured by the 
weight to nearest 0.01 g. The SGR calculated as fol-
lows: SGR (% g/day) = 100 × (lnWt- lnWo)/t, where Wt 
and Wo are the weight of the juveniles at day t (final 
day) and at the beginning of the experiment, respec-
tively. Feed conversion ratio (FCR) was calculated as 
FCR = Fc/DW, where Fc is the total dry food consumed 
by the fish and DW is the total weight gained (g).

Proximate composition
Moisture was determined by drying the samples 

in an oven (Heraeus, D-63450, Hanau, Germany) 
at 105 °C to a constant weight (AOAC, 2005); lipids 
were extracted according to Kinsella et al. (1977) and 
expressed as mg/100 g of wet muscle; crude ash was 
determined by incineration in a muffle furnace (Isuzu, 
Tokyo, Japan) at 600°C for 3 h (AOAC 2005); crude 
protein was determined by the Kjeldahl method (N× 
6.25) using an automatic Kjeldahl system (230-Hjeltec 
Analyzer, Foss Tecator, Höganäs, Sweden) (AOAC, 
2005). 

Statistical analysis
Data were analyzed by two-way analysis of 

variance (3×3) (GLM) followed by Duncan’s multiple 
range test. All data are expressed as mean ± SD. The 
significance of results was at 5%.

RESULTS AND DISCUSSION

Results of growth performance (weight gain, 
specific growth rate and feed conversion ratio) of the 
juvenile bream fed the diet containing different levels of 
lysine and methionine are shown in Table 1. In several 
studies the important role of lysine and methionine on 
growth performance of fish species has been shown. 
Juvenile grass carp Ctenopharyngodon idella (Wang et 
al., 2005), cobia Rachycentron canadum (Zhou et al., 
2007), Pacific threadfin Polydactylus sexfilis (Deng et 
al., 2010), large yellow croaker Pseudosciaena crocea 
(Zhang et al., 2008), turbot Scophthalmus maximus 
(Peres and Oliva-Teles, 2008) and gibel carp Carassius 
auratus gibelio (Hu et al., 2008) had higher specific 
growth rate when fed the diet contained lysine. 

In the present study bream juveniles fed the 
control diet showed slightly lower SGR (0.36%) com-
pared to other fish that received supplemented amino 
acids diet. Juvenile bream fed the diet containing both 
lysine and methionine (treatment codes 4, 6, 8 and 9) 
had slightly higher SGR (0.44-0.69%) when compared 
to those fed the diet supplemented with only lysine or 
methionine (0.28-0.43%). However a slightly higher 
specific growth rate was observed in bream juveniles 
fed the diet contained lysine and methionine at 0.6% 
(treatment code 9). When fish meal was partially 
replaced by poultry by-product meal and bone and 
meat meal in gible carp commercial diet, lysine and 
methionine were effective in maintaining the growth 
performance of the fish (Hu et al., 2008). Feed conver-
sion ratio (FCR) was significantly affected by the dietary 
treatment, however fish fed diet contained lysine and 
methionine at 0.6% had slightly lower FCR when com-
pared to the fish received control or supplemented diet 

Table 1 - Initial body weight, final body weight, specific growth rate and feed conversion ratio of bream juvenile fed the experimental diets*

*Mean values with the same letter for each column are not significantly different (P > 0.05)
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(in the range of 7.43-10.88) except the juvenile fed diet 
supplemented with 0.6% lysine and 0.3% methionine 
which had the lowest FCR (4.99, Table 1). 

The proximate compositions of whole body of 
bream juveniles fed the diet containing lysine and 
methionine are shown in Table 2. Whole body protein 
content in juveniles fed the diet code 1, 3, 4, 5, 6, 7 
and 8 were not significantly different (12.87-14.00%). 
Maximum body protein content (14.76%) was ob-
served in juveniles received diet supplemented with 
0.3% lysine (diet code 2). Most of the juveniles had 
similar moisture content irrespective of the treatment 
except for the fish fed the diet code 1 and 9. Dietary 
treatments did not affect body ash and lipid content in 
bream juveniles. Similarly in juvenile Pacific threadfin 
(Polydactylus sexfilis) dietary lysine did not affect body 
ash content (Deng et al., 2010). Moisture, lipid and 
ash content in whole body of juvenile cobia were not 
significantly affected by the dietary lysine (Zhou et al., 
2007). In gibel carp fed diet supplemented with lysine 
and methionine, carcass composition did not affected 
by dietary treatment (Hu et al., 2008). 

In conclusion, the results of the present study 
showed that supplementation of diet with both lysine 
and methionine can better improve the growth perfor-
mance of the fish and maximum specific growth rate 
was obtained when fish fed diet contained both lysine 
and methionine at 0.6% 
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