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ABSTRACT
Rocha, C.B.; Fernandes, J.M.; Tavares, R.A.; Piedras, S.R.N. & Pouey, J.O.F., (2015). Dietary protein requirement
for armoured catfish fingerlings (Hypostomus commersoni Valenciennes 1836). Braz. J. Aquat. Sci. Technol. 19(2).
eISSN 1983-9057. DOI: 10.14210/bjast.v19n2. The objective of this study was to determine crude protein requirement
for Hypostomus commersoni fingerlings. Seventy two fingerlings of armoured catfish were used with average weight of
2.44 ± 0.14g, distributed in nine tanks, totalizing eight fish per experimental unit. In a completely randomized design, with
three treatments and three replications. Three experimental diets were prepared with protein levels of 25, 30 and 40%
and isocaloric (3.500 kcal. kg-1). The fish were fed daily with at the rate of 5% of body weight for 10 weeks. Evaluated
variables were final average weight, weight gain, specific growth rate (SGR), survival and body composition. Dietary levels
of protein did not affect weight gain, specific growth rate and survival. Crude protein higher levels in the diet increased the
deposition of protein and reduced body fat (p≤0.05). Levels of 25% crude protein in the diet of armored catfish are suffi
cient for good growth performance, however, raise levels may be beneficial, increasing protein deposition in the carcass
and reducing body fat.
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INTRODUCTION
In the last decades, an increasing number of
fish species are being introduced in Brazilian fishery
industry. However, average production is low compared
to other countries, mainly due to precarious nutritional
management (Portz et al., 2001).
Commercial aquaculture success depends of
a series of factors, like biological, management and
economical (Lazo et al., 1998). Protein is the most
expensive dietary nutrient in any species and for fish
this factor becomes relevant in view of the high require
ments in their feeding (Furuya et al., 2005; Ribeiro et
al., 2007; Feiden et al., 2009).
Estimation of diet crude protein content is the
first procedure to determine nutritional requirements
for a certain species (Kim et al., 2005; Zuanon et al.,
2006).
The armoured catfish (Hypostomus commersoni
Valenciennes 1836) belongs to the siluriform order
(fish with scales) and to the family Loricariidae (body
covered by bone plaques in several longitudinal se
ries). This fish is also known as azudo-catfish and
chocolate- armoured catfish.
In spite of the reduced number of studies, the
armoured catfish is a potential option for commercial
growing and/or as ornamental fish (Baldisserotto,
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2009). According to to Bunkley-Williams et al. (1994)
the South American armoured catfish (Liposarcus
multiradiatus) is an edible fish and its eggs are valued
as caviar and fingerlings can be commercialized as
ornamental fish.
In addition, the increasing demand for quali
ty foods increased the demand for fish cultivation
in captivity, mainly of native species, due to better
adaptation, commercial good acceptance and facility of
obtaining matrices (Querol et al., 1996). The objective
of this experiment was to determine crude protein
dietary requirements in armoured-catfish fingerlings,
based in productive performance and body chemical
composition.
MATERIALS AND METHODS
Seventy two (72) armoured catfish fingerlings,
with average weight of 2.44 ± 0.14g, were utilized,
obtained through natural reproduction in excavated
tanks. Fish were allocated in nine aquariums (water
tanks) of 30L capacity, provided with bio-filters and arti
ficial aeration, totalizing eight animals per experimental
unit. A completely randomized experimental design
was used, with three treatments and three replications.
Experimental diet were formulated to contain three
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levels of crude protein (25, 30 and 40%) and equal
digestible energy level (3,500 kcal. kg-1), accordingly
to NRC (1993) for channel catfish (Ictalurus punctatus)
(Table 1). After grinding and mixing of ingredients,
warm water (30%) was added until a homogeneous
mass for pelletization was obtained and drying at 50°C
in stove.

Afterwards, aliquots of this samples were des
tined to analyses of ether extract (Sohxlet extractor),
crude protein (N x 6.25, by Microkjeldal method) and
ashes (Muffle at 550°C) for 6 hours.
Productive performance data and body compo
sition were analyzed by polynomial orthogonal regres
sion (Software Statistica).

Table 1. Experimental diets composition.

RESULTS AND DISCUSSION
Water physico-chemicals parameters remained
uniform during the experiment, showing no significant
differences (p>0.05) among treatments. Values of
evaluated parameters were: dissolved oxygen (6.1 ±
0.4 mg. L-1); temperature (22.72 ± 0.9 °C); pH (7.3 ±
0.4) and total ammonia (0.01 ± 0.005 mg. L-1), being
compatible with the range suggested for tropical fish
species (Kubitza, 2003).
Average final weight, weight gain and specific
growth rate were not affected (p>0.05) by diet crude
protein levels (Table 2).
Table 2. Performance of armoured catfish fingerlings (Hypostomus
commersoni) fed a diet with different levels of crude protein.

Fish were fed once a day, at the rate of 5% of
live-weight. Diets were placed in a recipient (feeder) at
the bottom of aquariums, using a PVC tube (100mm)
due to the dedrital behavior of this species. Weekly
aquariums water quality was controlled by physical and
chemical analyses with readings of dissolved oxygen
(mg. L-1), temperature (°C), hydrogen potential (pH)
and total ammonia (mg. L-1).
After 10 weeks of experimental period fish were
submitted to biometry to evaluate growth. Performance
variables analyzed were: final average weight, weight
gain, specific growth rate (SGR). Calculation of
SGR was made by using the following formula: SGR
(%)=(lnWf – InWi/t) x 100, where: lnWf= final weight
logarithm; lnWi= initial weight logarithm; t= time
elapsed (days) in experiment.
For body chemical composition eight animals of
each treatment were anesthetized (benzocaine – 100
mg. L-1), weighed, sacrificed and frozen (-18°C). Body
chemical composition analyses were made with whole
fish and included crude protein, ether extract, ashes
and dry matter. Methodology of the Association of
Official Analytical Chemist (1990) was used. Humidity
(water content) was determined by oven drying at
105°C until constant weight.
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This result can be explained by the fact that in
natural environment the Loricariidis present dreggy
feeding habit, making use of foods of low digestibility
and low nutritional value (Dalariva & Agostinho, 2001),
thus having its crude protein requirements supplied by
the 25% crude protein level. On the other hand, Bonfim
et al. (2005) determined that 26% protein requirement
for curimbatá (Prochilodus affins) which also is a de
trital species, suggests that species of similar feeding
behavior present similar nutritional requirements.
In relation to chemical body composition a
linear positive effect was observed for deposition o
crude protein, with the increase of ration crude protein
levels (Table 3 and Figure 1). The positive correlation
between dietary crude protein level and the increase
of muscle protein is common in fish (Kim & Lee, 2009;
Abdel-Tawwab et al., 2010).
Studying the ratio energy:protein in tucunaré
(Cichla ocellaris), Sampaio et al. (2000) demonstrated
that low crude protein level diets result in low efficiency
in its utilization; the increase of protein levels in diets
favors the utilization of the nutrient which has its maxi
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mum efficiency close to the minimum level required by
the species and can be applied for armoured catfish.
Table 3. Body composition of whole armoured catfish fingerlings
(Hypostomus commersoni) (on a dry basis) fed different crude
protein levels during ten weeks.

In relation to ether extract an opposite effect was
observed, decreasing as the diet crude protein levels
increased (Figure 1).

CONCLUSIONS
Levels of 25% crude protein in the diet of
armored catfish are sufficient for good growth per
formance, however, raise levels may be beneficial,
increasing protein deposition in the carcass and
reducing body fat. Forthcoming studies of the ratio
energy:protein will define in a most effective form, a
diet for this species.
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