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Abstract

Fish represent a good source of animal protein which contains all the essential amino acids. Also, fish meat is an
important source of valuable lipids, micronutrients, vitamins, and minerals with several benefits for human health. In this
context, the biochemical composition of common carp (Cyprinus carpio), white bream (Blicca bjoerkna), barbel (Barbus
barbus), asp (Aspius aspius),common bream (Abramis brama), ide (Leuciscus idus), Prussian carp (Carassius gibelio),
European perch (Perca fluviatilis), and Pontic shad (Alosa immaculata) from the Danube River was studied to evaluate
their nutritional value. Fish were captured in the year 2020, during the spring season (march-may), between km 169 of
the river (Braila) and km 197 of the Danube River (Gropeni). Fish samples were analyzed for water, protein, fat, moisture
and ash, at the Nutrition Laboratory of Faculty of Food Science, University Dunarea de Jos, from Galati. From the
obtained results we can conclude that the analyzed fish meat of some species from the Danube River represents a valuable
source the consumers healthy.
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INTRODUCTION The principal constituents of fish meat are
divided into Protein, Lipid, Ash, and Water and
Fish is a major source of protein in humans’ diet  traditionally are used as indicators of the
(Sarojnalini & Abdul, 2019; Wennberg et al., nutritional value of fish. Generally, the variation
2012; Oyase et al., 2016). With a higher protein of these constituents depends on species,
content and lower fat, fish meat is an excellent feeding mode, migrations, age, size, sex,
source of omega-3 fatty acids. The high environment, or season (Bud et al., 2008;
nutritional quality is determined by the high Herawati et al, 2018).
quality of proteins (which contain all the  Previously the composition of aquaculture fish,
essential amino acids) and a wide variety of  provided from Romanian farms, has been
vitamins and minerals, which include vitamins  investigated to analyze their nutritional quality
A, D, and B vitamins, phosphorus, magnesium, (Paltenea et al., 2007, Mocanu et al., 2019).
selenium, cobalt, and iodine (Banu et al., 2010; However, there is a lack of information about the
Dhaneesh et al., 2012). nutritional values of fish species provided from
According to EUMOFA (2017), the average per ~ the Danube River, Romania. In this context, the
capita consumption of fish in Romania is very  present study was carried out to analyze the
low compared with other European countries. In ~ proximate composition of some of the most
2017, Romanians consume around 7.9 kg of fish ~ preferred species of fish by consumers from
per capita. Among the most consumed fish are ~ Romania. Therefore, the data of this study
Cyprinids and trout (European Commission  provides information regarding the nutrient
Report, 2021). Regarding the preferences of  qualities of these species for the benefit of
Romanian consumers about the provenience  consumers and the scientific community as a
source of fish (wild or farmed) those express whole, since for most of them there were not
high percentages of preference for farmed  published any relevant data. The list of
products, (EUMOFA 2017), mainly because investigated species includes common carp
these products are more available on the market. (Cyprinus  carpio), white bream (Blicca
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bjoerkna), barbel (Barbus barbus), asp (Aspius
aspius), common bream (4bramis brama), ide
(Leuciscus idus), Prussian carp (Carassius
gibelio), European perch (Perca fluviatilis), and
Pontic shad (4losa immaculata).

MATERIALS AND METHODS

Sample collection. All fish were -captured
between km 169 of the Danube River (Braila)
and km 197 (Chiscani-Gropeni). Fish were
collected weekly during the spring season
(March-May). After collection, fishes were
immediately placed in an icebox and transported
to the Nutrition laboratory of the Romanian
Center for Modelling Recirculating Aquaculture
Systems (MoRAS) of “Dunarea de Jos”
University of Galati, Romania. All fishes were
eviscerated and filleted in the laboratory. Only
the muscle tissue was mixed with the blender
and used for further analysis.

Proximate composition analysis. The moisture
content (%) was determined by drying flesh in a
convection oven (Jeiotech, Jeio Tech Co., Inc,
Korea) at 105 °C until a constant weight was
obtained (Chemists, 1990). It was removed and
allowed to cool in a desiccator and weighed. The
difference between the wet and dry weights gave
the moisture content. After the determination of
moisture content, dry samples were finely
ground and used for the determination of
protein, fats, and ash. Crude protein content (%)
was calculated by converting the nitrogen
content (using the common conversion factor of
Nx6.25), quantified by Dumas’s method, by
combustion of dry samples at 1100°C (Primacs
SNC 100, Skalar Analytical B.V., The
Netherlands). Lipid content (%) in fish tissue
was analyzed using the Soxhlet extraction
method using petroleum ether as the solvent (C.
Gerhardt GmbH & Co. KG, Germany), AOAC,
1997. Ash content (%) of the sample was
determined using a muffle furnace (Nabertherm,
Applied Scientific Instruments Co., Ltd.
Thailand) at 525+25 °C for 8 hours.

Statistical Analysis. The proximate composition
of fish was statistically analyzed using SPSS for
Windows, Version 21.0 (SPSS Inc., Chicago,
United States). The results obtained after the
analysis of ten fish of each species are presented
as meanststandard deviation (S.D). For
common carp and carp bream, fish samples were
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divided into two class sizes, and the number of
analyzed fish was seven for each size class. The
differences between the mean values of
proximate composition were calculated using a
one-factor analysis of wvariance (ANOVA).
Tukey HSD test was used to find out which
specific groups’ means (compared with each
other) are different. Statistically significant
differences were reported at p<0.05.

RESULTS AND DISCUSSIONS

The present study analyzed the muscle
composition of fish. In this study, we analyze
only fish that had reached the marketable size
(Table 1).

Table 1 presents the summary of fish weights,
while the biochemical composition of the
studied fish species from the Danube River, km
169 of the Danube River (Brdila), and km 197
(Gropeni) is presented in Figures 1, 2, 3, and 4.

Table 1 Weight of investigated fish

- - *
Fish species Fl;/}llezsljgzhstég) N
Cyprinus carpio 3660<113.14 i
538+22.12 7

Blica bjoerkna 112.4+12.25 10

Barbus barbus 259+21.12 10

Aspius aspius 260+18.69 10
Abramis brama 34242121 !
1184+24.21 7

Leuciscus idus 930+£28.22 10
Carassius gibelio 512.5+36.06 10
Perca fluviatilis 193.54+4.95 10
Alosa immaculata 2654+21.22 10

*N= number of analyzed fish

The statistical analysis revealed significant
differences (p<0.05) between all constituents
from the analysed species.

Protein contents. From the analyzed fish
species, the highest protein content was obtained
for Perca fluviatilis (18.86+1.96 %), Abramis
brama (18.3+2.16 % for fish with a mean
weight of 342+21.21 g; respectively 18.3142.23
% for fish with a mean weight of 1184+24.21 g)
and Leuciscus idus (18.05+2.56 %), with no
statistical differences (p>0.05) between these
species. A significant (p<0.05) lower protein
content (%) was obtained for Cyprinus carpio
(with the mean weight of 3660+113.14 g;



protein content - 17.84+2.85 %), Blica bjoerkna
(17.59£2.12%), Barbus barbus (17.04+3.10 %)
and for Aspius aspius (17.61+1.90%). The
lowest protein content was in the case of the
Pontic shad (16.95+2.41%), Cyprinus carpio
(with the mean weight of 538+22.12 g; protein
content-16.50 %), respectively for Carassius
gibelio (16.95+2.41 %) (Figure 1).

Lipids content. Alosa immaculata registered the
highest lipid content of 19.18+1.01 %. Cyprinus
carpio, with the mean weight of 3660+113.14 g,
has a lipid content of 4.24+0.62 %, while the
mean values of the lipid content of Barbus
barbus, Cyprinus carpio (with the mean weight
of 538+22.12 g), Abramis brama (both class
sizes), and Blica bjoerkna, recorded no
significant difference (p>0.05) and was
3.97+0.12%, 3.54+0.65% (for fish with a mean
weight of 11844+24.21 g), 3.584+0.25% (for fish
with a mean weight of 3424+21.21 g),
respectively 2.584+0.69%. Carrasius gibelio,
Perca fluviatilis, and Aspius aspius registered
similar ~content of lipids: 1.9+0.51%,
1.89+0.51%, 1.1+0.56% (p>0.05), and the
lowest lipid content was obtained for Leuciscus
idus (0.61£0.29%).

Ash content. According to the present results
Perca fluviatilis (1.82+0.16 %) had the highest
ash content. Aspius aspius (1.59+0.16%) and
Abramis brama (1.39+£0.12% and 1.45+0.11%)
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registered similar lipid content. Barbus barbus,
Cyprinus carpio (with the mean weight of
3660+113.14 g), and Alosa immaculata have
similar ash content: 1.32+0.04 %, 1.29+0.08%
respectively 1.22+0.09 %. Mean values between
Cyprinus carpio (with the mean weight of
538+22.12 g; 1.06+£0.08%), Leuciscus idus
(1.19£0.09%), Blica bjoerkna (1.15+£0.06%),
and Carrasius gibelio (1.14£0.04%) recorded
no significant difference (p>0.05) in ash content.
Moisture content. Water is the main constituent
of fish and accounts for between 70 and 80% of
the weight of the fish (Ionescu et al. 2006).
Moisture content was significantly different (p <
0.05) among species. In our study, Leuciscus
idus (79.79+4.12%)), Aspius aspius
(79.12+4.11%), Carrasius gibelio
(79.51£3.08%), Cyprinus carpio (with the mean
weight of 538+22.12 g; 78.78+4.42%), and
Blica bjoerkna (78.02+4.62 %) tissue contained
a significantly higher amount of moisture in
comparison with Barbus barbus (77.4+£5.23%),
Perca fluviatilis  (76.62+4.09%),  Abramis
brama (76.09+3.56%, for fish with the mean
weight of  342+21.21 g, respectively
75.83+4.49% for fish with the mean weight of
1184+24.21 g), and Cyprinus carpio (with the
mean weight of 3660+113.14 g). The lowest
moisture content was obtained for Alosa
immaculata, 61.97+£16.95%.
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Figure 1. The protein content of fish meat
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Figure 2. The lipids content of fish meat
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Figure 3. The ash content of fish meat
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Figure 4. The water content of fish meat

The body composition of fish can be an indicator
of their physiological condition and nutritional
status (Zafar et al, 2004). Generally, the
biochemical composition of fish varies from one
species to another and within the same species
(Mohamed, 2013; Nasef, 2021). The
biochemical composition of fish is made up of
70-84 % water, 15-24% protein, 0.1-22% fat and
1-2 % minerals, and 0.1-1% carbohydrates
(Ogunlade et al., 2005; FAO/WHO, 2011;

Suganthi & Venkatraman, 2015; Kundam et al.,
2018; Khawli et al., 2019). The results obtained
in our study are in line with the range quoted
above by these authors for fishes.

The higher content of water from all studied
species supports the fact that water is the main
constituent, ranging in our study from 61 to 79
%. Also, it can be observed that there is an
inverse correlation between the fat and protein
content of fish meat and the percentage of water.
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Mainly the relationship between these indicators
depends on the ambient conditions of the water
ecosystem.

According to the fat content, Ackman (1989)
classified fish into lean fish (fat content of less
than 2%), fish with small fat content (2-4%),
moderate fatty fish (4-8%), and fatty fish (more
than 8% fat). In our study, Leuciscus idus,
Aspius aspius, Carrasius gibelio and Perca
fluviatilis are classified as lean fish, registered a
lipid content between 0.6-1.9%, while Blica
bjoerkna,  Cyprinus  carpio  (weight of
538422.12 g), Abramis brama and Barbus
barbus are fish with small fat content. Although
some authors (Aggelouis & Lazos, 1991) state
that Abramis brama is a lean fish, with a lipid
content under 1%, in our study the lipid content
was 3.58 % (for fish with the mean weight of
342 g) and 3.97 % (for fish with the mean weight
of 1184 g). Similar results such in our study or
even higher (3.63- 5.51%) were reported in the
case of Abramis brama by Zmijewski et al.
(2006) and Zivkovic et al. (2013). Also,
Mielcarek et al. (2020) reported for bream fished
in the lakes of Warmia and Mazury Region,
Poland, a mean fat content of 3.14+0.78%, and
mean protein content of 19.33+0.6 %.

Cyprinus  carpio with the weight of
3660+113.14 g is moderate fatty fish, while
Alosa immaculata is classified as a fatty fish,
with lipid content of 19.18 %. The lipid content
of Alosa immaculata in the present study is in
correlation with the findings of Savin et al.
(2020), in the same fishing area (19.05 %).
Analyzing the chemical composition of open
water carp from Romania, Bud et al. (2008)
obtained higher values of protein content
(16.6%), fat (8.97%), while the water content
(73.22%) and ash (1.20%) was lower in
comparison with our study. Also, in research
regarding the biochemical composition of carp
from waters in Bulgaria, Hadjinikolova (2008)
registered a protein content of 16.21%, fat
8.30%, water 74.55%, and 0.94% ash. Ljuboevi¢
et al. (2013) studying the chemical composition
of common carp with an average weight of 1420
g from open water (Danube River) in Serbia
obtained a protein content of 16.69%, fat 7.13%,
ash 0.88%, and 73.73% water. Also, in the same
study Ljubojevic et al. (2013) reported for
Barbus barbus and Aspius aspius a higher
protein, fat, and water content in comparison
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with our results (Barbus barbus 18.61+0.37%;
7.78+0.15%, 72.39+£0.29%, respectively
18.07+£0.09%; 2.78+0.11%; 78.51+0.2% for
Aspius aspius). These differences provides from
the location of the fish samples, the season, the
nutritional condition of the fish, the conditions
in the aquatic environment, the fish size and age,
etc.

CONCLUSIONS

Fish is the most preferable food for human
consumption because of its relatively high value
of protein content. In perspective of nutritional
value of the fish meat, the results of our study
revealed that all studied species are rich in
protein content being an important source of
animal protein. Also, the obtained results by us
are valuable information to food scientist and
nutritionists, since there were no data on meat
quality of freshwater fish species from the
Danube River in Romania region.
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