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ABSTRACT : The current study was conduct to estimate of chemical composition of muscles (protein, lipid, moisture,
ash and energy value to determined of the nutritional value of two marine fishes; Arabian Yellow fin Sea bream,
Acanthopagrus arabicus (Iwatski, 2013) and Tigertooth croaker, Otolithes ruber (Bloch and Schneider, 1801). Samples
were collected from Basrah market in Basrah city, Iraq between December 2017 and February 2018. The results
showed a difference in the chemical composition of muscles of studied fish. Protein content ranged between 18.23 —
22.98% while lipid content ranged between 4.24 — 7.67 % in the studied species. Moisture content had high averages
ranged between 70.47 — 71.30% while there were few averages of ash content, which ranged between 1.62-1.98%. The
results revealed significant differences (P< 0.05) in the protein, lipid, moisture and ash content between the studied

species.
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INTRODUCTION

Arabian Yellow fin Seabream, Acanthopagrus
arabicus (Iwatski, 2013 ), they are Marine and tropical
fish, feeds mainly on echinoderms, worms, crustaceans
and mollusks (Bauchot and Smith, 1984). Tigertooth
croaker, Otolithes ruber (Bloch and Schneider, 1801),
they are Marine, brackish, benthopelagic and
amphidromous fish, adults feed on fishes, prawns and
other invertebrates (Sasaki, 2001; Riede, 2004).1In the
current study, the chemical composition of muscles in
these marine fish species was examined due to
commercially important and commonly available in Iraqi
fish markets and especially in province of Basrah,
southern Iraq. Fish are a very important health food due
to they are an excellent protein source and various
minerals and vitamins necessary for good health (Jan et
al, 2012). Fish muscles consists of several components,
such as protein, lipid, moisture, vitamins and minerals,
all of which contribute to the overall muscle composition.
These components can differ in nature and quantity
according to their function and availability (Love, 1980).
On the other hand, there are some endogenous and
exogenous factors that affect muscle composition include
species, size, life cycle stage and body position (Shearar,
1994; Bosch, 2012) environment, season, organs and also
muscle location (Kozlova, 1997; Khitouni et al, 2010;

Shi et al, 2013). Fish protein contains all the essential
amino acids that must be provided in the diet in the
required ratio and thus has a high nutritional value. The
chemical composition of fish can be used to estimate the
nutritional value of fish and to plan for the most
appropriate industrial and commercial processing (Jan et
al, 2012). Therefore, the present study aims to know the
chemical composition of the studied fish muscles and
determine their nutritional value.
MATERIALS AND METHODS

Sampling

Fifty commercially important fish species were chosen
and collected for estimation chemical composition of
muscles. These were A. arabicus and O. rubber, they
were collected from Basrah market in Basrah city, Iraq
between December 2017 and February 2018. They were
transported to the laboratory to perform the tests
associated with estimating the chemical composition of
the studied fish muscles. Protein, lipid, moisture and ash
contents were determined in each specimen’s muscles
according to the (AOAC, 2000) Association of Official
Analytical Chemists procedures. The energetic value
(calorific value) of fish muscle was estimated by Jabeen
and Chaudhry (2011).
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Statistical analysis

One - way analysis of variance (ANOVA) was used
to compare components of chemical compositions. All
statistical tests were performed using the SPSS version
16 between the parameters in both studied fish species.
Pearson correlation was calculated for the relationships
between the average of total weight and the chemical
composition of muscles of studied fishes.

RESULTS

Tables 1, 2 showed the chemical composition of
muscles of A. arabicus and O. rubber. Significant
differences (p< 0.05) were observed in the chemical
composition of muscles between studied species.
Therefore, the results indicated that the highest protein
content in the A. arabicus were ranged between 22.68 —
22.98% and the lowest values was observed in O. rubber
which ranged between 18.23—-18.80%. The statistical
comparison between studied species showed significant
differences (P<0.05) in protein content (Table 3). A
positive correlation between the fish weight and protein
content in studied species were 0.997 in A. arabicus and
0.995 in O. rubber (Table 4).

The lipid content of fish muscles also differed
significantly (P< 0.05) in studied fishes (Table 3). The
highest values was observed in O. rubber which ranged
between 7.35 —7. 67% (Table 2) whereas the lowest values
was found A. arabicus which ranged between 4.24 —
4.48% (Table 1). In addition to the results indicated a
positive correlation between fish weight and lipid content
where recorded 0.996 and 0.966 in A. arabicus and O.
rubber, respectively (Table 4).

The results indicated that the averages of moisture
content ranges from 70.72 to 70.47% in A.arabicus (Table
1) whereas ranges from 71.64 to 71.30% in O.rubber
(Table 2), these variation revealed significant differences
(P <0.05 ) between studied species (Table 3), but the
results showed a negative correlation between fish weight
and moisture content which recorded -0.990 in A. arabicus
and -0.980 in O. rubber (Table 4). A negative correlation
was observed between lipid and moisture content of
studied species where the correlation values were -0.995
and 0.912 in A. arabicus and O. rubber, respectively
(Table 4).

The highest ash content was observed in A. arabicus
which ranges from 1.82 to 1.98% (Table 1) whereas the
lowest values was found in O. rubber, which ranges from
1.62 to 1.86% (Table 2), therefore the statistical analysis
indicated significant differences (P < 0.05) between
studied fishes (Table 3). The results showed a positive
correlation between fish weight and ash content which
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recorded 0.990 and 1.000 in A. arabicus and O. rubber,
respectively (Table 4).

The highest energy values was noticed in O. rubber,
which were 141.31 Kcal/g and the lowest values was
found 129.89 Kcal/g in A. arabicus (Table 5). The results
showed highest energy value in protein content which
recorded 91.28 Kcal/g and 74.08 Kcal/g in A. arabicus
and O. rubber, respectively, but the energy value in the
lipid content which recorded 38.61 Kcal/g in A. arabicus
and 67.23 Kcal/g in O. rubber (Table 5).

DISCUSSION

The structural and biochemical characteristics of
muscles and their relation to growth performance and
nutritional value are a prerequisite for understanding the
quality of animal products (Listrat et al, 2016). Therefore,
the current study was interested in the chemical
composition of the muscles of two species of marine fishes
to determine their nutritional value by estimating the
proportions of protein, fat, moisture and ash in muscle
composition.

The present results showed differences in protein
content values between studied fishes, where the A.
arabicus fishes possessed higher values of protein content
are comparison with O. rubber, these differences could
be to several factors such season, size, age and
reproducing cycle (Pawar and Sonawane, 2013) sex and
season (Younis et al, 2015) muscle location (Martins et
al, 2016). Pawar and Sonawane (2013) found that the
values of protein content varied between 24.19 - 32.79%
when studied on five teleost fishes. Hantoush er al (2015)
observed that the values of protein content in Nile tilapia
(Oreochromis niloticus) ranged between 17.24 - 17.65%
while Martins et al (2016) noticed the protein content
ranged between 17.8 - 18.9% in the Piraruco muscles
(Arapaima gigas), so the current results are consistent
with previous studies.

The Lipid (fatty acid) composition of fishes differs
between species and also among individuals of the same
species (Budge et al, 2002). Patursdoottir et al (2008)
reported that there are some factors affecting on the lipid
composition or fatty acids in fish such as environmental
factors such as food habitats, temperature, pressure and
salinity. Biological factors such as age, gender, size
(Stansby, 1986). Therefore, the current results showed
significant differences of lipid content values in the studied
fish muscles. These differences may be due to
environmental factors and size, age and fish species.
According to classification of fish on basis of the values
of lipid content by Ackman (1989), the current fishes can
be put in a medium lipid fish (4 to 8% lipid).
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Table 1 : Chemical composition of muscles of A. arabicus (Mean + SD).

Fish weight | Protein % + SD | Lipid % + SD | Moisture % + SD | Ash % + SD
130.28+15.20 | 22.68 £ 0.14 4.24 +0.12 70.72 £ 0.14 1.82 + 0.08
170.16x16.35 | 22.74 £ 0.12 4.30 +0.10 70.68 £ 0.08 1.86 + 0.06
210.28+14.12| 22.82 £0.13 4.35+0.13 70.62 £ 0.10 1.92 + 0.08
250.43+11.25 | 2292 +£0.14 4.40 +0.14 70.56 £ 0.12 1.94 + 0.06
290.32+10.24 | 2298 £0.15 4.48 +0.10 70.47 £ 0.15 1.98 + 0.08

Table 2 : Chemical composition of muscles of O. rubber (Mean + SD).

Fish weight | Protein % + SD | Lipid % + SD | Moisture % + SD | Ash % + SD
200.45 £ 18.26| 18.23 £0.12 7.35 £ 0.06 71.64 £ 0.12 1.62 + 0.10
240.28 £ 14.45| 18.37 £0.10 7.40 = 0.08 71.50 £ 0.14 1.68 + 0.08
280.35 £ 15.38| 18.56 £ 0.12 7.45 +0.09 71.42 £ 0.12 1.74 + 0.06
320.28 £ 12.75| 18.64 + 0.08 7.52 £ 0.08 71.36 £ 0.10 1.80 £ 0.09
360.34 £ 16.86| 18.80 £ 0.12 7.67 £ 0.10 71.30 £ 0.12 1.86 + 0.08

Table 3 : Statistical analysis of chemical composition of muscles
of A. arabicus and O. rubber.

Parameters | F — values | Significant level | Differences
Protein % 1.415E3 0.000 Significant
Lipid % 2.037E3 0.000 Significant
Moisture % 127.485 0.000 Significant
Ash % 10.281 0.012 Significant

Table 4 : Correlation coefficients between fish weight and chemical
composition of muscles of A. arabicus and O. rubber.

Parameters A. arabicus O. rubber
Protein % 0.997 0.995
Lipid % 0.996 0.966
Moisture % -0.990 -0.980
Ash % 0.990 1.000
Moisture + Lipid % -0.995 -0.912

Table 5 : Total averages of chemical composition and energy value
of muscles of A. arabicus and O. rubber.

Parameters A. arabicus O. rubber
Protein % 22.82 18.52
Energy value (91.28 Kcal/g) | (74.08 Kcal/g)
Lipid % 4.29 7.47
Energy value (38.61 Kcal/g) | (67.23 Kcal/g)
Moisture % 70.61 71.44
Ash % 1.90 1.74
Total Energy value (Kcal/g) 129.89 141.31

AOAC (1999) reported that the amount or percentage
of water within a fish body or muscle is known as moisture
content. The moisture content of fish varies between 65 —
90%. Hantoush et al ( 2015) studied the nutritional value
of important commercial fish from Iraqi waters and
noticed that the moisture content ranging from 71.23%
in Liza abu to 78.51% in Cyprinus carpio — 78 % whereas
were from 73.74% in Chirpcentrus dorab to 79.04% in
llishamegal optera. The current results showed significant
differences in the moisture content values of studied

species, where A. arabicus possessed values ranging
between 70.64 - 70.47% while ranging from 71.64 to
71.30% in O. rubber. These differences could be to several
factors such as weight, length, sex and season. In addition
to that the current results indicated an inverse relationship
between lipid and moisture content in fish as reported by
FAO (1999).

Ash content of fish is associated with body
metabolism and feeding habits (Shearar, 1994). Several
previous studies have shown differences in ash content
values in different fish. Younis er al (2015) noted that ash
content values in Nile tilapia (Oreochromis niloticus)
ranged from 1.02-1.30%. Hantoush et al (2015) found
differences in ash content values of ten freshwater and
marine fishes where ranged from 1.28 to 3.25% in
freshwater fish and from 1.25 to 4.24% in marine fish.
Khitouni et al (2014) found differences in ash content
values of Diplodus annularis fish where ranged from 1.70
to 2.38% in male and female during December, January
and February months (winter season), also they noticed
that these differences in values of ash content were due to
season and sex. Koslova (1997), Khitouni et al (2010)
noticed that the differences in ash content values may be
to endogenous factors such as sex, size, age and muscle
location as well as exogenous factors related to ecological
variations and season. Therefore, the results showed
significant differences in ash content values in current
fishes, which may be due to species, size, sex and
environmental factors. Song et al (2013) noted that the
calorific value is the energy scale and an important
indicator to measure the level of the primary productivity.
The calorific value reflects the change of different
physiological activity in growth organizations and the
effects of various ecological factors on animal and plant
growth. The nutritional components showed variable
values in the energy (calories) values of the studied species.
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O. rubber fish had higher energy values than comparison
with A. arabicus fish. These variations may be due to
differences of the values of protein and lipid content of
these fishes, which reflects the type , quantity and location
of muscles (Martins et al, 2017). In both studied species,
therefore, the results of energy values in current fish
muscles are consistent with previous studies as Song et
al (2013),Jabeen and Chaudhry (2016), Porto et al (2016).

CONCLUSION

Current results have shown differences of values of
the components of chemical composition of studied fish,
these differences may be due to species, size (weight) and
muscle location in the body. The current fish put within
medium - lipid fish based on lipid content values.
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