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ABSTRACT

The objective of this research was to evaluate the amino acid composition of proteins in the dorsal muscle, femoral
muscle, and the liver of female nutrias (Myocastor coypus Molina) in relation to age. In this study a total of 50 animals
were used. The animals were split into two groups based on their age, i.e. 7 months old and 24 months old. The amino
acids were separated and quantitatively determined using an automated analyser. Using a two-way analysis of variance,
significant differences (P<0.05) were determined between the tested parameters, muscle type and age. In this study,
statistically significant differences were found in the dorsal muscle in the content of glycine, which was higher in
young animals and in the content of aspartic acid, which was higher in older animals. In the case of the femoral muscle,
significantly higher content of serine, glycine and arginine were found in the group of 7-month-old animals. In contrast,
the group of 24-month-old nutria in the femoral muscle showed a higher content of alanine, valine and phenylalanine. In
the liver, significantly higher contents of some amino acids were found only in the group of young, 7 months old nutrias.
Higher content was observed for aspartic acid, threonine, serine, glutamic acid, proline and histidine. Additionally, nutria
meat, particularly meat from the dorsal muscle, is a rich source of amino acids, especially essential amino acid, glutamic
acid and aspartic acid, making it yet another quality source of protein in a balanced human diet.
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ABSTRAKT

Cielom tejto prace bolo vyhodnotit aminokyselinové zloZenie bielkovin v chrbtovom svale, stehennom svale a peceni
samic nutrii vo vztahu k veku. V tejto studii bolo pouzZitych celkom 50 zvierat. Zvierata boli rozdelené do dvoch skupin
podla veku, 7 mesiacov a 24 mesiacov. Aminokyseliny boli separované a kvantitativne ur¢ené pomocou automatického
analyzatora. Pouzitim dvojfaktorovej analyzy rozptylu boli zistené vyznamné rozdiely (P<0,05) medzi testovanymi
parametrami, typom svalu a vekom. V tejto studii boli zistené sStatisticky vyznamné rozdiely v chrbtovom svale v obsahu
glycinu, ktory bol vyssi u mladych zvierat a v obsahu kyseliny asparagovej, ktory bol vyssi u starsSich zvierat. V pripade
stehenného svalu boli v skupine 7-mesacnych zvierat zistené vyrazne vyssie hladiny serinu, glycinu a argininu. Naproti
tomu skupina 24-mesacnych nutrii v stehennom svale vykazovala vyssi obsah alaninu, valinu a fenylalaninu. V peceni
boli preukazatelne vyssie hodnoty niektorych aminokyselin zistené len v skupine mladych 7-mesacnych nutrii. Vyssi
obsah bol pozorovany pri kyseline asparagovej, treonine, serine, kyseline glutdmovej, proline a histidine. Maso nutrie,
najma maso z chrbtového svalu, je navySe bohatym zdrojom aminokyselin, najma esencidlnych aminokyselin, kyseliny
glutdmovej a kyseliny asparagovej, ¢o z neho robi dalsi kvalitny zdroj bielkovin vo vyvaZenej ludskej strave.
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INTRODUCTION

In recent years, there has been an increase in the
interest of ensuring healthy nutrition. Meat represents an
important part of a balanced human diet, as an essential
source of nutrients. One of these important nutrients,
found in high abundance, are proteins, which consist
of essential amino acids involved in the recovery and
growth of body cells (Dalle Zotte and Szendrd, 2011). In
today’s market, consumers show a preference for meat
with a high protein content and a low cholesterol and
fat content, good dietary properties and high nutritional
value. Nutria meat satisfies all these requirements for
healthy nutrition (TGmova and Hrstka, 2013).

Nutria meat is consumed primarily in South America,
in particular Argentina and Uruguay. In addition to South
America, nutria meat is consumed in the southern states
of the USA, in Europe in places such as Germany, Poland,
Spain, Slovakia and the Czech Republic, as well as in Asia
(Cabrera et al., 2007; Jurado et al., 2007; Glogowski and
Panas, 2009; Hanusova and Miluchova, 2017). In Europe,
nutrias are reared mainly for fur production, with their
meat only being a marginal product in terms of their
economic value (Cholewa et al., 2012; Migdal et al., 2013).
Despite the fact that nutrias have been kept for almost 80
years in Slovakia, their meat has not yet been appreciated.
Possible reasons for this are lack of information about the
meat, including how to achieve sustainable yields as well
as understanding the technical and culinary qualities of
the meat (Hanusova and Miluchova, 2017).

In nutria meat, the composition of fatty acids and
cholesterol is of particular interest, with it being well
established that this type of meat is low in fat and in
cholesterol (Tulley et al., 2000; Cabrera et al., 2007;
Glogowski and Panas, 2009; Glogowski et al., 2010).
According to Simon (2008), the nutritional quality of
nutria meat increases in the presence of dietary minerals
such as sodium, potassium, iron, zinc, copper, chromium,
The
composition of meat is an important feature of its quality.

selenium, cobalt, and manganese. chemical

Specifically, the chemical composition of nutria meat is
known to be important in determining the nutritional

value, the taste, the culinary qualities as well as the
safety of the meat for human consumption (Saadoun and
Cabrera, 2019).

Previous research has focused on the chemical
composition and nutritional value of nutria meat, as well
as its contribution to human nutrition; however, very little
information is available about the amino acid profile of
the meat.

The objective of this study is to evaluate effect of
slaughter age on the amino acid composition in three
morphologically, functionally and metabolically different
body tissues of nutrias and to compare amino acid
content of the tissues themselves.

MATERIALS AND METHODS
Animals

In this study, a total of 50 female nutrias bred in one
of the fur farms in Slovakia were used. The nutrias were
kept in the boxes with the utilization of some intensifying
elements (partially slatted floor). The boxes were partially
covered, without booth space, wall height 80 cm. In one
box there were 10 animals (area 1 m? per 1 animal). The
microclimatic regime depended on external climatic
conditions. The nutrias were fed by the complete fodder
mixture containing wheat bran, alfalfa, maize, sugar beet
pulp, triticale, sunflower oil meat, barley, chaff, rape
cake, beet molasses, and maize germs. Content of feed
mixture: protein 15.3%, fat 3.0%, fibre 16.2%, ash 7.0%,
Ca 0.9%, and P 0.6%. Green fodder was fed in summer
and root crops (beets, carrots) and hay (ad libitum) in
winter. Drinking water was at disposal.

The group of young animals constituted of 25 female
nutrias who were at the age of 7 months and the group
of adult animals constituted of 25 female nutrias who
were slaughtered at the age of 24 months. Particular
criteria were used to choose the animals in this study
and ensured a balance of both physical development and
body weight (body weight averaged were 3940 g + 210.9
g at the age of 7 months and 5120 g + 602.9 g at the age
of 24 months) for each of the animals. The nutrias were
slaughtered by electric stunning, weighted, bled, skinned,
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and eviscerated. The samples were taken 40 minutes
after slaughter in the quantity of 0.20 - 0.24 g from the
back muscle (musculus latissimus dorsi), femoral muscle

(musculus femoris), and liver (hepar).

Amino acid analysis

The average contents of amino acids were measured
by the apparatus AAA 400 (Ilngos, Prague, Czech
Republic) using hydrochloric acid hydrolysis. The sample
was weighed out at the bottom of the test tube so that
the material does not adhere to the walls. Then it was
pipetted 6 NHCI in 200-multipled surplus. The top of the
test tube was contracted to the inner diameter about 2
mm by the oxigen flame. The test tube was placed into the
air thermostat and kept for 20 hours at the temperature
of 110+1 °C. After the hydrolysis, the test tubes were
chilled and opened. The acid evaporated in the vacuum
rotation evaporator at 40 °C. The principle of the method
is the division of the amino acids by the ionic exchange
chromatography. The amino acids were determined by
the reaction with ninhydrin by the photometric detection
at 570 nm (440 nm for proline). The following amino
acids were determined: aspartic acid, threonine, serine,
glutamic acid, proline, glycine, alanine, valine, isoleucine,
leucine, tyrosine, phenylalanine, histidine, lysine, arginine.

The experiment was performed in triplicate.

Statistical analysis

The amino acid content in proteins of the dorsal
muscle, femoral muscle, and the liver of the two testing
age was evaluated using basic variation indexes. The
objective of the statistical analyses was to assess the
effect of tissue and age on the amino-acid composition
in nutrias. Differences between amino acids content
observed within groups were tested using a two-way
analysis of variance (ANOVA) (P<0.05), according to the
following model:

V=“+Ai+Mj+e,~,~
where y is the amino acid (aspartic acid, threonine, serine,
glutamic acid, proline, glycine, alanine, valine, isoleucine,
histidine,
arginine), u is the mean value, A, is the fixed effect of age

leucine, tyrosine, phenylalanine, lysine,

(i=1,2), M}. is the fixed effect of the tissue (j = 1, 2, 3) and
e is any residual effect.

All statistical analysis was performed using SAS 9.3
of SAS Enterprise Guide 5.1 (SAS Institute, Cary, North
Carolina, USA).

RESULTS AND DISCUSSION

The results of the evaluation of the amino acid content
of proteins isolated from the dorsal muscle, femoral
muscle, and the liver of nutrias are presented in Table 1.
The differences in the amino acid content between tissues
as well as the variation between the two age categories, 7
and 24 months, were evaluated using a two-way analysis
of variance.

In this study, differences in the amino acid content
between the dorsal and femoral muscles were detected
only in the 7-month-old animals. These significant
differences were found in the amino acids, serine, alanine,
arginine and isoleucine. Higher values for these amino
acids were determined in the femoral muscle. Additionally,
differences in the amino acid content between the dorsal
muscle and liver in the 7- month-old animals were also
found. These differences were found for aspartic acid,
serine, threonine and glutamic acid. Higher levels for
these amino acids were measured in the liver.

When comparing the average amino acid content
of proteins in the femoral muscle and liver of nutrias at
the age of 7 months, highly significant differences were
detected in the amino acids threonine, glycine, isoleucine,
histidine, glutamic acid, alanine, leucine and proline.
Furthermore, in the femoral muscle higher levels of
glycine, alanine, isoleucine, and leucine were measured,
whereas the liver contained more threonine, glutamic
acid, proline, and histidine. However, these differences
were not necessarily present in the 24-month-old
animals. In the 24-month-old animals, highly significant
differences were detected for the amino acids threonine,
glutamic acid, aspartic acid, and serine. Additionally,
higher values of these amino acids were measured in the
dorsal muscle compared to the liver. In this age category,
highly significant differences were noted between femoral

JOURNAL

Central European Agriculture
ISSN 1332-9049

26


https://doi.org/10.5513/JCEA01/23.1.3420

Original scientific paper
Hanusov4 et al.: Evaluation of amino acids in meat and liver of nutria (Myocastor coypus Molina)...

DOI: /10.5513/JCEA01/23.1.3420

Table 1. Effect of slaughter age on amino acid composition of nutria meat

Dorsal muscle Femoral muscle Liver
7 months®? 24 months® 7 months®? 24 months® 7 months®? 24 months®
Amino acid
Mean+SD Mean+SD  Significance®® Mean+SD Mean+SD  Significance”  Mean+SD Mean+SD  Significance®®
(g/kgl (g/ke] (g/kgl

Aspartic acid 23.03+4.952 30.08+5.26* * 27.05+£1.20 24.37+0.64 ns 30.88+0.84" 17.29+7.13Y *
Threonine 7.81+2.98%® 9.34+0.32% ns 9.15+0.0.7° 9.33+0.06Y ns 10.80+0.08¢ 7.37+0.53¢ *
Serine 7.96+0.48° 8.00+0.51« ns 8.65+£0.07" 7.73+0.12¥ * 8.88+0.05¢ 7.29+0.717 *
Glutamicacid  30.00+6.39*  35.22+0.58% * 34.55+0.21° 35.47+0.12¥ ns 40.28+0.15¢ 22.95+1.377 *
Proline 8.25+3.03 6.68%3.75 ns 8.95+0.507 10.10+£0.30 ns 10.58+0.70" 7.73£2.23 *
Glycine 9.97+1.15 8.94+0.61 * 10.35+0.072 8.67+0.06 * 9.33+0.13 9.24+0.64 ns
Alanine 11.18+1.57% 12.46+0.76 ns 13.15+£0.07° 13.37+0.06 * 12.50+0.22¢ 10.27+2.99 *
Valine 10.56+1.04 11.32+0.72 ns 10.40+0.08 11.03+0.06 * 10.58+0.34 10.52+0.93 ns
Isoleucine 6.27+3.32 8.84+1.01 * 9.23+0.08° 9.33+0.29~ ns 8.15+0.10¢ 8.34+0.62Y ns
Leucine 16.71+1.75 16.58+2.23 ns 17.85+0.212 18.20+0.10~ ns 16.50+0.29° 15.98+0.92y ns
Tyrosine 7.50+0.81 5.96+3.37 ns 7.95+0.07 8.03+0.21 ns 6.68+4.45 7.79+1.17 ns
Phenylalanine 10.09+1.42 7.74%4.33 ns 8.14+0.08 12.57+0.25% * 7.08+4.73 9.33+0.52 ns
Histidine 9.33+3.61 7.06+3.97 ns 9.25+0.072 8.97+0.64 ns 10.40+0.22° 8.81+0.57 *
Lysine 13.63+7.23 18.20+0.85 ns 12.97+3.22 11.87+£1.29* ns 12.88+3.60 17.29+1.06Y *
Arginine 14.46+0.94° 15.28+0.93 ns 15.75+£0.07° 14.77+0.31 * 11.08+7.39 14.67+0.78 ns

1 Significant level for the effect of the slaughter age on amino acid composition of nutria meat within a row is indicated by: ns - nonsignificant, * P<0.05

2 Significant level for the differences in amino acid composition among tissues within a row for 7 months old animals is indicated by: a, b, ¢ - values in the row marked with different
letters differ significantly P<0.05

3 Significant level for the differences in amino acid composition among tissues within a row for 24 months old animals is indicated by: x, y, z - values in the row marked with different
letters differ significantly P<0.05
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muscle and liver proteins in their content of threonine,
glutamic acid, leucine, phenylalanine, isoleucine, serine
and lysine. Additionally, proteins from the femoral
muscle contained more threonine, serine, glutamic acid,
isoleucine, leucine and, phenylalanine in their composition
whereas the liver showed higher levels of lysine.

When differences in the amino acid content of proteins
found in the dorsal muscle, femoral muscle, and liver
were compared across the two age categories, a number
of discrepancies were found. Significant differences in
glycine, glutamic acid, isoleucine, and aspartic acid were
noted in the dorsal muscle, with a higher glycine content
in 7-month-old animals and a higher content of aspartic
acid, glutamic acid, and isoleucine in the 24-month-old
animals. Whereas, in the femoral muscle, there were
highly significant differences found for the amino acids
valine, phenylalanine, serine, glycine, arginine, and
alanine. Higher levels of serine and glycine were found
in the 7-month-old animals, whereas alanine, valine, and
phenylalanine were more abundant in the 24-month-old
animals. Finally, in the liver, highly significant differences
in the content of serine, proline, histidine, threonine and
glutamic acid, aspartic acid and alanine were found, with
all amino acids having an increased abundance in the
7-month-old animals. Furthermore, significant differences
were noted in the content of lysine, with higher content

in 24-month-old animals.

Nutria meat seems to be an excellent source for
the most important amino acids for human nutrition
(Shoveller et al., 2018; Saadoun and Cabrera, 2019),
especially those that are limiting for child growth and
also important to compensate for loss of protein mass
in adults (FAO, 2013; Soultoukis and Partridge, 2016).
This study demonstrates that the amino acids profile in
nutria meat varies according to tissue type. Timova et al.
(2016) presented that meat quality is affected by muscle
fibre composition. Muscles are composed of several fibre
types, the composition can vary markedly in different
muscles depending on their function. Because fibre
types have different contractile and metabolic properties
(Lefaucher, 2010), differences in muscle amino acid
profiles may be related to the fibre type composition. The

results of our study are consistent with those reported
by Conde-Aguolera et al. (2014) in pigs. The current
study also suggests that age at slaughter has a significant
effect on amino acid profile. However, these results are
not in agreement with data presented by Domingez et al.
(2015), according to which age at slaughter has very little
or no significant effect on the amino acid content of foals.
The results were not compared with literature for nutrias
meat because of lack of information.

In the context of meat produced by different livestock,
our results suggest that the amino acid content of
proteins found in nutria meat is closest to that of rabbit
and beef meat (Migdal et al., 2013; Ahmed et al., 2018).
Previously, it has been shown that the amino acid content
in rabbit meat is higher than that of other slaughtered
animals (Dalle Zotte and Szendré, 2011). The results
for the content of glutamic acid, which is associated
with the highest impact for meat flavour (Jarudo et al.,
2007), correspond with a result of the study by Migdal
et al. (2013). The same value for glutamic acid content
in the meat of the chicken was detected in a study by
Dalle Zotte et al. (2020). In contrast, in a study by Ribiero
et al. (2019), the content of glutamic acid in lamb was
lower compared to nutrias. Our results also suggest that
the amount of essential and semi-essential amino acids
is in favor of the femoral muscle compared to the dorsal
muscle and liver. A comparison of the results of amino acid
content in the femoral muscle between our study and the
study of Migdal et al. (2013) confirmed the corresponding
values for essential and non-essential amino acids
and the similarity of the nutritional composition of
both rabbit and nutria meat. However, the same study
(Migdal et al., 2013) showed significantly lower levels
of glutamic acid in rabbits compared to the levels in the
dorsal muscle of nutrias from this study. A recent study
by Vinauskiene and Leskauskaite (2019) reported similar
results in the amino acid content of chinchillas, nutria,
and rabbits and confirmed their potential for healthy
nutrition. Finally, in accordance with our data, Migdal
et al. (2013) also stated that the femoral muscle of the
rabbit contains more essential amino acids (about 2.44

g/kg in fresh tissue) compared to that of the femoral
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muscle of nutrias, whereas the dorsal muscle of rabbit
contained less essential amino acids (about 2.6 g/kg in
fresh tissue) compared to the same muscle of nutrias. The
nutritional characteristic of the liver of nutria performed
by our research recorded a higher content of essential
amino acids leucine and lysine and also a higher content
of non-essential amino acids such as glutamic acid and
aspartic acid. The results of essential and non-essential
amino acids determined in the liver are consistent to
those found in goats, camels (Bayomy and Rozan, 2017),
and beef (Li et al., 2014; Bayomy and Rozan, 2017).

Therefore, utilizing nutria meat, as part of a balanced
human diet, increases the range of quality sources of
protein that can be consumed. Thus, breeding of nutrias
for meat production could be a promising practice in the
future.

CONCLUSIONS

From the results on meat quality of nutria, it can be
concluded that the age at slaughter has a significant
effect on the amino acid profile. Regardless of age and
type of tissue, nutria meat contained the highest levels of
glutamic acid and aspartic acid. Of the essential and semi-
essential amino acids, the group of 7-month-old animals
had the highest content of arginine in femoral muscle
and of threonine and histidine in the liver. In the case of
the group of 24-month-old nutria, the highest content of
the essential amino acids valine and phenylalanine were
found in femoral muscle. In conclusion, nutria meat is
a rich source of amino acids, especially essential amino
acids, glutamic acid and aspartic acid. It can be considered
a good source of protein for a balanced diet.
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