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Abstract

The aim of this study was to compare the body yield and chemical composition of tambaqui (Colossoma
macropomum) fillets cultivated in excavated ponds, fed with different levels of crude protein (CP, 28% and
34%) for 90 days. The percentages of yield in clean body, fillet with skin and fillet without skin were calculated.
To determine the composition of the tambaqui fillet, chemical analyses were performed for moisture, crude
protein, lipids, and ash. Fish fed with commercial feed 34% CP showed statistical differences (P< 0.05) in the
average values of cut weight, yield of eviscerated fillet and yield of eviscerated fillet without head, scales and
fins. Regarding the chemical composition of tambaqui fillets, fish fed different levels of crude protein in the
feed showed statistical differences (P< 0.05), with 28% having lower values for crude protein and lipids, at
19.11% and 0.70%, respectively. It is concluded that fish fed a 28% CP feed, despite presenting low yields,
showed better results in terms of fillet chemical composition, being leaner fish, and thus represents an excellent
alternative for the fish processing industry.

Keywords: chemical composition, fish processing, native species, fillet yield.

Resumo - Rendimento e composicao quimica do filé de Colossoma macropomum alimentado
com diferentes niveis de proteina bruta

O objetivo desse estudo foi comparar o rendimento corporal ¢ a composigdo quimica do filé de tambaqui
Colossoma macropomum cultivado em viveiro escavado, alimentados com diferentes niveis de proteina bruta
(PB, 28 e 34%), durante 90 dias. Foram realizados os célculos dos percentuais de rendimento em corpo limpo,
filé com pele e filé sem pele, para determinacdo da composi¢do do filé de tambaqui, foram realizadas as
analises quimicas de umidade, proteina bruta, lipidios e cinza. Os peixes alimentados com ragdo comercial
34% PB, apresentaram diferengas estatisticas (P<0,05) em relacdo aos valores médios de peso de corte,
rendimento de filé eviscerado e rendimento de fil¢ eviscerado, sem cabega, escamas e nadadeiras. Em relagao
a composi¢do quimica do filé de tambaqui, os peixes alimentados com diferentes niveis de proteina bruta na
racdo, apresentaram diferengas estatisticas (P<0,05), sendo que o de 28% apresentaram menores valores para
proteina bruta e lipidios, 19,11% e 0,70%, respectivamente. Conclui-se que, peixes alimentados com ragao
28% PB apesar de terem apresentado baixos valores em relagdo a rendimento, apresentaram melhores
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resultados em relagdo a composi¢do quimica de filé, sendo peixes mais magros, representando uma 6tima
alternativa para a industria de beneficiamento de pescado.

Palavras-chave: composicdo quimica, beneficiamento de pescado, espécie nativa, rendimento de filé.

Resumen - Rendimiento y composicion quimica del filete de Colossoma macropomum
alimentado con diferentes niveles de proteina bruta

El objetivo de este estudio fue comparar el rendimiento corporal y la composicion quimica del filete de
tambaqui Colossoma macropomum cultivado en un estanque excavado, alimentado con diferentes niveles de
proteina cruda (PC, 28 y 34%), durante 90 dias. Se realizaron los célculos de los porcentajes de rendimiento
en cuerpo limpio, filete con piel y filete sin piel, para determinar la composicion del filete de tambaqui se
realizaron analisis quimicos de humedad, proteina cruda, lipidos y cenizas. Los peces alimentados con alimento
comercial 34% PC mostraron diferencias estadisticas (P<0,05) en relacion a los valores promedio de peso de
corte, rendimiento de filete eviscerado y rendimiento de filete eviscerado sin cabeza, escamas y aletas.
Respecto a la composicion quimica del filete de tambaqui, los peces alimentados con diferentes niveles de
proteina cruda en el alimento presentaron diferencias estadisticas (P<0,05), presentando un 28% valores
menores para proteina cruda y lipidos, 19,11% y 0,70%, respectivamente. Se concluye que los peces
alimentados con alimento 28% PC, a pesar de haber presentado valores bajos en relacion al rendimiento,
presentaron mejores resultados en relacion a la composicion quimica del filete, siendo peces mas magros,
representando una excelente alternativa para la industria procesadora de pescado.

Palabras clave: Composiciéon quimica, procesamiento del pescado, especies nativas, rendimiento del filete.

Introduction

Fish farming is an activity of social and economic importance because it contributes to the expansion of the
world's food production and thus allows for the preservation of biodiversity in natural environments (FAO,
2022; Liebl et al., 2021, 2022; Marinho et al., 2025; Polese et al., 2022). In the Amazon, the growing demand
for fish has led to the depletion of natural fish stocks (Batista and Petrere-Junior, 2003) and consequently
boosted the development of aquaculture to meet the demand for consumption by the region's population
(Bussons et al., 2021; Freitas, 2003).

Because native tambaqui has become relevant in aquaculture production in recent years (Aride et al., 2021,
2018, 2016; Lima et al., 2020), this species has attracted the attention of various investment sectors in Brazil,
both private and public (Nascimento et al., 2020; Resende et al., 2009). Therefore, tambaqui has been the
subject of several studies conducted to improve its cultivating conditions and management, by which livestock
increases and economic performance improves (Garcez, 2009; Pantoja-Lima ef al., 2015; Sousa et al., 2016).

The increase of the production of tambaqui is directly related to the diet used in cultivating the species
(Bezerra et al., 2014). The price of the fish rises according to the protein contained in the diet, and this is added
to the cost of production, representing up to 80% of costs (Pereira Junior et al., 2013).

Furthermore, it is necessary to assess fillet yield, for it is one of the noblest parts of the fish, and to monitor
the industry demand for boneless cuts to manufacture products such as sausages, and canned and smoked foods
(Barai et al., 2025; Nobrega et al., 2024, 2025). Therefore, the aim of this study was to evaluate the corporal
yield and chemical composition of tambaqui fillets (Colossoma macropomum) after cultivation in an excavated
pond and being fed with different levels of crude protein (28 and 34%) for 90 days.

Material and Methods

This experiment was performed in the Dietary Techniques Laboratory and Food Analysis Laboratory of the
Nilton Lins University Center in the city of Manaus, State of Amazonas, Brazil. Twelve tambaqui (Colossoma
macropomum) were obtained, which at the end of the experiment weighed on average 500g when slaughtered
and eviscerated. They were divided into two excavated ponds with an area of 600 m? each. The fish were fed
with commercial diets with protein levels of 28% and 34% in each tank separately. Food was acquired from
the Technology, Formation and Aquaculture Production Center (CTTPA) located at the Balbina Dam in the
municipality of Presidente Figueiredo, Amazonas, Brazil. The fish were fed over a period of 90 days, 2 times
a day at 09:00 and 17:00. Every 30 days, a biometry was performed to monitor growth.

At the end of the experiment, 12 fish (6 from each tank) (Gomes et al., 2001). Then, concussion was given
to each fish. They were weighed, measured, eviscerated (manually), washed, packed individually in plastic
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bags, labeled, and transported on ice to the Dietary Techniques Laboratory of the Nilton Lins University, where
they were frozen (-20°C) for later analysis. Procedures were performed to obtain data on sectional weights (for
processing) in accordance with the methods of Carneiro et al. (2003). From each specimen, values for weight
of completely eviscerated fish (CWEV), fillet without skin (FWS), and fillet with skin (FS) were obtained.
CWEYV values were obtained from the ventral abdominal cavity opening, from the urogenital hole to the bone
of the jaw, followed by a careful removal of the viscera to avoid contamination of meat with fecal matter. The
fillets were initially without removing the skin (fillet with skin); later the skin was removed with a knife to
obtain fillets without skin. The yield was obtained by the cuts mentioned above, which is related to the initial
weight of the whole fish. Thus, the following parameters were specified: yield of eviscerated whole fish
(YEWF%); yield of fillet without skin (YFWS%), and yield of fillet with skin (YFWiS%).

The fillets were packaged in plastic bags, labeled, and frozen (-15°C) for further analysis. The determination
of the sex of the specimens was performed by directly observing the gonads, noting the presence or absence
of oocytes. A single person performed all procedures to try to prevent or reduce analysis deviations caused by
the operator. After analysis, samples (fillets) of each fish were partially thawed and individually ground in a
multiprocessor until a uniform pulp was formed. Aliquots of this pulp were used to determine moisture by
drying the samples in an oven at 105°C for 16 h. Crude protein (Kjeldahl method) was obtained by the
conversion factor 6.25 for total nitrogen in the crude protein, lipid, or ether extract (Soxhlet method). The ash
content was obtained in an oven at 550°C. All these determinations were made according to the analytical
process of the Adolfo Lutz Institute (2008). Obtained values represent the average of three tests per sample
and the results are given in percentages (%).

Results and Discussion

According to Machado & Foresti (2009), evaluating the fish carcass has significant economic and
production importance. With this information, it is possible to estimate the yield for both the farmer and the
fish processing industry. The valuable part of the fish, also called the clean body or clean trunk (eviscerated
fish), is that part of the body ready for consumption and/or manufacturing. From this part, it is possible to
obtain the fillet. Table 1 contains the average values for the weight of completely eviscerated fish and different
cuts of tambaqui fed with varying levels of crude protein.

It is possible to observe a significant difference (P<0.05) among different types of cuts of fish fed different
levels of crude protein. The highest average weight of various cuts was observed for fish fed with commercial
feed with 34% crude protein, compared to fish fed with a 28% crude protein diet (Table 1).

Table 1. Average values for the weight

. Crude Protein Levels (%
of cuts of tambaqui Colossoma )

macropomum fed different levels of ~Weight(2) 28 34

crude protein. Eviscerated fish 533.33+87.04a 563.33+108.75b
Fish without a head 437.50+£72.78a 451.67+89.98b
Fillet with skin 125.00+£15.17a 151.67+£35.44b
Fillet without skin 110.00+14.14a 135.00+28.81b

Means followed by different letters in the same line differ by the Tukey test
(p<0.05).

According to Bomfim et al. (2008) and Feiden et al. (2009), protein is the nutrient that most stimulates
animal growth and directly affects weight gain, feed conversion, and carcass composition. The study with fish
fed 34% CP demonstrated this.

The fillet yield may vary among and within the same species (Machado & Foresti, 2009). According to
Souza (2001) and Souza et al. (1999), several factors affect yield after slaughter, such as sex, size, age of fish,
filleting method, and swiftness of the cutter.

Table 2 shows a significant difference (P<0.05) in the yield of eviscerated fish with skin compared to fish
without skin. The highest value was observed for tambaquis fed with 34% protein.
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Table 2. Average values for the yield of

eviscerated fillets of tambaqui Colossoma Crude Protein Levels (%)
macropomum fed with different levels of  vield (%) 78 34
crude protein.
Fillet with skin 23.61+1.78* 34.43+2.73°
Fillet without skin 24.68+2.54* 30.73+2.24°
Means followed by different letters in the same line differ by the Tukey test
(p=<0.05).

Silva (2014) studying tambaquis with an average weight of 1 kg cultivated in excavated ponds, found fillet
yields of 35.12% and 35.67% for males and females, respectively. Mujica and Lima (2011), studying the yield
of tambaqui fillets at the fattening stage, not evaluating the percentage of CP in the diet, also found yields of
32.33% for fillets with skin and 27.76% for fillets without skin. This is similar to the results presented in this
study, in which fish were fed diets containing 34% of CP. Souza and Inhamuns (2011) evaluated the yield of
fillets of wild tambaquis in different seasons (dry and wet). They found 25 and 29% values for dry and wet
periods, respectively, for fillets without skin, and 32 and 35% for dry and wet periods, respectively, for fillets
with skin. These values differ from those found in this study, i.e., with fish fed with different levels of crude
protein.

A clean trunk is another way of marketing frozen fish. By removing the viscera, fins, head, and scales, the
yield percentage of fillets with and without skin tends to increase considerably. The residues generated in the
production of clean trunk are used in many ways, mainly flour, which is used as an ingredient in fish feed.
Regarding the chemical composition of tambaqui fillets, fish fed with different levels of crude protein were
statistically different (P<0.05). Fish fed with 28% CP had lower values for lipids (Table 3).

Table 3. Average values for centesimal Crude Protein Levels (%)
composition of fillets of tambaqui Centesimal
Colossoma macropomum fed with different cn esu.rtl.a o 28 34
levels of Crude Protein composition (%)
Moisture 78.75+2.94b 75.69+1.36a
Ash 3.74+0.02° 3.32+0.04a
Crude Protein 19.11+£2.15* 19.61+4.77a
Lipids 0.70+£0.07* 1.19+0.01b

Means followed by different letters in the same line differ by the Tukey test
(p=<0.05).

In general, fish muscle contains about 60% to 85% moisture, varying according to species, time of year,
age, sex, and nutritional status (Ogawa, 1999). However, the moisture content found in fillets was higher
(P<0.05) for fish fed with 28% CP (78.75%) compared to fish fed with 34% CP (75.69%). The present values
are in the range mentioned by Ogawa (1999).

Fernandes et al. (2010) stated that the longer the cultivation time, the greater the fillet yields. However, if
the cultivation time is extended, fat accumulation tends to increase, as shown in this study with fish fed for 90
days. This study evidences the accumulation of fat in fish fed commercial diets with 34% CP.

Protein and lipids are essential nutrients for the mobilization and formation of body tissue, being primarily
responsible for the growth and weight gain of fish. Thus, lipid deposits may be located in different tissues or
organs according to the species and the fish age, and may affect the meat quality (Regost et al., 2001). In this
study, it was observed that the lipid content (1.19%) was higher (P<0.05) for fish fed with 34% PB. Contreras-
Guzman (1994) mentions a table that Jacquot (1961) described regarding the classification of fish according
to fat content. Levels below 2.5% of fat are considered thin. Silva and Chamul (2000) also classified fish
according to fat content: fat fish (>10% fat), moderately fat fish (5- 10%), and thin fish (<5%). Therefore, it
can be said that tambaquis fed both with 28 and 34% CP are among the thin fish, for they presented values of
0.70 and 1.19%, respectively. According to Machado & Foresti (2009), the classification of fish according to
fat content is important because it may directly affect the economic performance and acceptance by the market,
in addition to changing the palatability of fish meat.
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Fish fed a 28% CP diet, showed better results regarding the chemical composition of fillets. They were
thinner fish, representing a good alternative to the fish processing industry and a reduction in farmers' spending
on food, as the feed with 28% CP is cheaper than the feed with 36% CP. It does not compromise the quality of
its production.
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