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Abstract 
The present study aimed to define of meat yield, amino acid composition, fatty acid composition, lipid 

quality values of Prussian carp (Carassius gibelio Bloch, 1782), which has shown rapid population 

growth in recent years. In addition, the adverse effects of this fish on other fish populations in the Bafra 

lake of Samsun (Turkey) were investigated. 

Mean meat yield and condition factor of the fish were determined as (23.45±0.26%) and (1.65±0.01), 

respectively. The protein value was determined to be 17.56%±0.36%, and the fat value was 3.21±0.23%. 

The total amino acid value was calculated as 18.96±0.06, the EAA value as 8.68±0.03, and the NEAA 

value as 10.28±0.09 g/100 g. Examining the fatty acid composition, the ƩSFA value was 28.49±0.45%, 

the ƩMUFA value was 29.32±0.41%, the ƩPUFA value was 40.68±0.32, the EPA value was 

7.82±0.12%, and the DHA value was 13.49±0.38%. 

It was determined that Prussian carp, an invasive species in many water sources in Turkey, has high 

protein and low-fat content and is a valuable food source in terms of fatty acids. 

 

Keywords: Carassius gibelio, meat yield, amino acid, fatty acids, lipid quality value 

 

Introduction 

Carp production has long been one of the leading fish species in the aquaculture industry in 

countries in Asia, Africa, Europe and Latin America (Gatlin 2002) [13]. 

Cyprinidae familyasında yer alan Carassius cinsi Avrupa ile Asya kıtalarında yaygındır and 

these species are Carassius, Carassius cuvieri, Carassius gibelio (Bostancı, 1782) [43], 

Carassius auratus, Carassius langsdorfii. 

Although the origin of Carassius gibelio is unclear, some studies have been reported in the 

literature. It has been determined that its homeland belongs to Central Europe, originates from 

the Far East and is located in Europe (Kottelat 1997) [20]. In recent studies, it has been found 

that it naturally occurs in Middle East Europe (Kottelat et al. 2007; Rylkova et al. 2013) [21, 31]. 

The Prussian carp species (Carassius gibelio) belongs to the Cyprinidae family (Kalous et al. 

2004; Alagöz et al. 2006) [18, 1]. It has been thought that Prussian carp has subsequently entered 

many inland water resources in Turkey and has direct or indirect effects on fish species living 

in its habitat. Since consumers do not prefer this species for various reasons, including its 

characteristic taste, odor, bony body structure, and undesirable texture characteristics, it has a 

low economic value compared to other fish species (Süle 2011) [37]. 

The present study aimed to determine the meat yield, amino acid composition, fatty acid 

composition, and lipid quality values of Prussian carp, which its population increased 

excessively in Bafra Fish Lakes and threatens the existence of other species in the ecosystem 

and is not preferred much for consumption. 

 

Material and Method 

The Prussian carp (Carassius gibelio) used in the study was obtained from fishermen fishing 

in Gıcı, Tatlı Lakes, one of the Fish Lakes in the Bafra District of Samsun.  

Sampling was carried out in monthly periods, and trammel nets were used for catching. The 

fish were brought to the Sinop University Fisheries Faculty Feed Technology Laboratory, and 

their biometric measurements were carried out. The 1 mm ruler and the 0.01 g precision digital 

scale were used to measure the total length and weight of the fish, respectively.  
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For meat yield evaluations, parts of the fish such as the head, 

fins, internal organs, skin and bones were cut using forceps, 

scalpel and scissors, and the weights of each part were 

determined on a digital scale with a sensitivity of 0.01g. 

Afterwards removing the head, fins, skin, bones, and all 

visceral organs, the meat weights of the fish were measured, 

and the ratio of this to the total body weight was expressed as 

the edible net yield (Erkoyuncu et al. 1994) [12]. 

 

Meat Yield (%) = Weight of Fish Consumed (g)/Total Fish 

Weight (g) * 100 

 

Dry matter and crude (protein, oil, ash) analyses of the 

sampled fish were performed in the Laboratory of the Faculty 

of Fisheries in Sinop University. For biochemical analysis, the 

filleted samples were homogenized. Moisture ingredient was 

defined with drying the specimens in furnace at (105±1 °C) 

(Ludorf and Meyer, 1973) [22], protein analysis was defined 

with the Kjeldahl method (AOAC, 1995) [3], fat analysis was 

carried out adopting the ether distillation method in a Soxhlet 

device (AOAC, 1995) [3], ash determination was carried out 

employing the incineration method in a muffle furnace 

(550±1 °C) (Mattissek et al., 1988) [23] in three parallels. 

The amino acid and fatty acid analyses of the samples in the 

study were carried out at Sinop University Scientific and 

Technological Research Center (SUBİTAM) through service 

procurement. Amino acid analyses were performed using the 

Jasem LC-MS/MS amino acid test kit, and fatty acids 

analyses were performed using the Thermo Scientific ISQ LT 

model GC/MS. 

The data were reported as the average values with standard 

error. The IBM SPSS 21 statistics package application was 

used for statistical analysis. The differences between the 

values were tested with the one-way analysis of variance 

(ANOVA), and these differences were compared with the 

Tukey test (p<0.05). 

 

Results 

A total of 630 Prussian carp were sampled in the study. The 

average length of the fish was 16.25±0.16 cm, and the 

average weight was 83.43±2.29 g.  

Meat yield was determined to be 23.45±0.26%, and the 

condition factor was 1.65±0.01 (min-max: 1.02-2.29). The 

VSI ratio of the samples was determined to be 14.12±0.18%, 

the GSI ratio was 6.76±0.19%, and the HSI ratio was 

1.46±0.21%. Fish meat protein value was 20.25±0.32%, the 

fat value was 1.29%±0.10, the ash value was 2.57±0.18%, 

and the dry matter value was 20.01±0.01. 

As a result of the analyses performed on muscle tissue, 

essential amino acid values are given in Table 1, and non-

essential amino acid values are given in Table 2. 

 
Table 1: Prussian carp essential amino acid composition (g/100 g) 

 

Amino Acids (g/100  g) Fillet 

Histidine 0.66±0.03 

İsoleucin 0.64±0.01 

Leucine 1.46±0.05 

Lysin 1.91±0.01 

Methionine 0.47±0.01 

Phenylalanine 0.87±0.01 

Threonine 0.85±0.03 

Valine 0.75±0.01 

TEAA 8,68±0,03 

TAA 18,96±0,06 

TEAA/TAA 0,458 

 
Table 2: Prussian carp non-essential amino acid composition (g/100 

g) 
 

Amino Acids (g/100 g) Fillet 

Alanine 1.35±0.01 

Arginine 1.08±0.01 

Aspartic Acid 2.35±0.09 

Sistin 0.02±0.00 

Glutamic Acid 2.45±0.01 

Glycine 1.93±0.01 

Proline 0.75±0.01 

Serine 0.76±0.04 

Tyrosine 0.62±0.01 

TNEAA 10.28±0.09 

TAA 18.96±0.06 

TNEAA/TAA 0.542 

 

The total amino acid value was calculated as 18.96±0.06, the 

EAA value as 8.68±0.03, and the NEAA value as 10.28±0.09 

g/100 g. The EAA/NEAA ratio was found to be 0.84±0.01. 

Also, the long chain amino acid (LCAA) value was 

2.85±0.05, the sulfur-containing amino acid (SCA) value was 

0.49±0.01, the acidic amino acid value was 4.80±0.08, the 

basic amino acid value was 3.65±0.02 g/100 g, and the 

aromatic amino acid value was defined to be 1.48±0.02 g/100 

g. Fatty acid values are given in Table 3. 

 
Table 3: Prussian carp fatty acids composition (%) 

 

Fatty Acid (%) Fillet 

Lauric acid (C12:0) 0.09±0.01 

Tridecanoic acid (C13:0) 0.04±0.01 

Myristic Acid (C:14:0) 3.14±0.17 

Pentadecanoic Acid (C15:0) 0.97±0.03 

Palmitic Acid (C16:0) 12.49±0.13 

Heptadecanoic Acid (C17:0) 1.50±0.01 

Stearic Acid (C18:0) 7.81±0.12 

Arachidic Acid (C20:0) 0.91±0.02 

Henicosanoic Acid (C21:0) 0.02±0.01 

Behenic Acid (C22:0) 0.12±0.01 

Tricosanoic Acid (C23:0) 0.02±0.01 

Lingoceric Acid (C24:0) 2.07±0.01 

ƩSFA 28,49±0,45 

Myristoleic Acid (C14:1) 0.53±0.03 

Pentadecanoicacid (C15:1) 0.53±0.04 
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Palmiteloic acid (C16:1) 0.98±0.01 

Heptadecanoic Acid (C17:1) 1.22±0.04 

Oleic Acid (C18:1n-9c) 10.29±0.27 

Elaoidic Acid (C18:1n-9t) 6.93±0.17 

Eicosanoic Acid (C20:1n-9c) 2.85±0.34 

Erusik Asit (C22:1n-9) 2.28±0.08 

Nervonic Acid (C24:1) 3.90±0.11 

ƩMUFA 29,32±0,41 

Linoleaidic Acid (C18:2n-6t Omega-6) 0.20±0.02 

Linoleic Acid (C18:2n-6c Omega-6) 0.55±0.03 

a-Linolenic Acid (C18:3n-3 Omega-3) 5.44±0.25 

g-Linolenic Acid (C18:3n-6) 0.55±0.04 

cis- Eicosadinoic Acid (C20:2) 0.20±0.01 

Eicosatrienoic Acid (C20:3n-3 Omega-3) 0.12±0.01 

Eicosapentaenoic Acid (C20:5n-3 EPA Omega-3) 7.82±0.12 

Arachidonic Acid (C20:4n-6) 9.70±0.21 

Docosahexaenoic Acid (C22:6n-3 DHA Omega-3) 13.49±0.38 

Docosadienoic Acid (C22:2) 0.70±0.05 

CİS-8,11,11- Eicosatrienoic Acid (C20:3n-6) 1.91±0.03 

ƩPUFA 40.68±0.32 

Ʃn-3 26.87±0.24 

Ʃn-6 12.91±0.11 

Ʃn-9 22.34±0.23 

n-3/n-6 2.08±0.01 

n-6/n-3 0.48±0.01 

EPA+DHA 21.31±0.50 

EPA/DHA 0.58±0.01 

PUFA/SFA 1.43±0.01 

AI 0.36±0.01 

TI 0.23±0.01 

h/H 2.69±0.06 

 

As a consequence of the fatty acids analysis defined in the 

fillets in the investigation, palmitic acid (C16:0), stearic acid 

(C18:0), oleic acid (C18:1n-9-c), linoleic acid (C18:2n-6c), 

linolenic acid from fatty acids (C18:3n-3), eicosapentaenoic 

acid (C20:5n-3), arachidonic acid (C20:4n-6) and 

docosahexaenoic acid (C22:6n-3) values were found to be 

higher than other fatty acids defined. 

As a consequence of the calculations of the data obtained with 

the analysis, it was defined that the PUFA value was higher 

than the SFA and MUFA values. 

 

Discussion and Conclusion 

The present study aimed to define the meat yield, amino acid 

and fatty acid composition, lipid quality values of Prussian 

carp, which have negative effects on other fish populations, 

by showing a rapid increase in the Bafra (Samsun) lakes. 

Although many investigations have been maked on the 

population and growth characteristics of Prussian carp, there 

are few studies on meat yield and biochemical compositions. 

In studies on the determination of the nutritional 

characteristics of the Prussian carp species, it has been 

reported that it prefers benthic and planktonic invertebrates as 

feed (Balık et al. 2003) [4], has a different diet composition in 

the stomach content and shows both omnivorous and 

opportunistic feeding habits (Yazıcı et al. 2022) [42]. It has 

been stated that the species benefited from most of the 

nutrients in the environment and showed omnivorous feeding 

characteristics (Ali et al. 2001; Zhou et al., 2003; Yılmaz et 

al. 2007) [2, 46, 43]. 

The biochemical composition of fish meat and meat yield are 

important in the food preference of fish. In addition, knowing 

the meat yield and biochemical composition is a factor that 

directly affects the processing of the product, so it is of great 

importance for both the consumer and the processing 

technology (Cibert et al. 1999) [7]. 

Studies have shown that Prussian carp has a meat yield of 

37.05% (Özyılmaz and Palalı 2014) [28] and 23.87%. In the 

present study, the meat yield was determined to be 

23.45±0.26%. Meat yield may have been known to vary 

depending on the nutritional conditions, size, age, sex, and 

genotype of the fish. 

In the studies carried out to determine the Prussian carp 

protein value, the following values have been reported; 

17.99%, 18.51% (Süle 2011) [37], 17.4-18.7% (Dal Bosco et 

al. 2012) [9], 16.89%, 19.43% (Özyılmaz et al. 2016) [29], 

19.01% (Saffar Shargh et al. 2017) [13], 15.60-16.47%, 

16.49% (Zhelyazkov et al. 2018) [44], 17.40% (Öksüz et al. 

2019) [26], 16.95% (Mocanu et al. 2022) [24]. In the present 

study, the protein ratio was determined to be 20.25±0.32%. 

In the studies carried out to determine the Prussian carp fat 

value, the following values have been reported;4.62% (İzci 

2010) [16], 3.78% (Süle 2011) [37], 1.59%-2.01% (Dal Bosco et 

al. 2012) [9], 1.3% (Zhang et al. 2012) [45], 1.61% (Özyılmaz 

and Palalı 2014) [28], 1.59%, 3.43% (Özyılmaz et al. 2016) [29], 

2.01-3.49%. Different values have been reported, such as 

0.25% (Zhelyazkov et al. 2018) [44], 3.33% (Öksüz et al. 

2019) [26], and 1.92% (Mocanu et al. 2022) [24]. The fat value 

in the present study was found to be 1.29%±0.10. 

The nutritional characteristics of the species have a decisive 

effect on the protein and fat values in the consumable part of 

the fish. Therefore, protein and fat values in the edible part of 

fish, as well as food preferences and meat, vary depending on 

the size, age, sex, and habitat differences of the fish. 

As a result of the analyzes made on muscle tissue in the study, 

essential amino acids (EAA) were, in decreasing order, 

determined to be Lysine> Leucine> Phenylalanine> 
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Threonine> Valine> Histidine> Isoleucine> Methionine, 

while non-essential amino acids (NEAA), in decreasing order, 

determined to be Glutamic acid> Aspartic acid> Glycine> 

Alanine> Arginine> Serine> Proline> Tyrosine> Cystine. 

Saffar Shargh et al. (2017) [13] similarly found the highest 

EAAs in Lysine and Leucine, while the highest NEAAs were 

Glutamic acid and Aspartic acid. 

In another study, the highest AUC values of Valine, Histidine 

and Lysine were found, while the highest NEAA values were 

Aspartic acid and Glycine. (Parmaksız et al. 2022) [30]. 

The EPA and DHA ratios are directly related to fish meat 

lipid quality. Omega-3 fatty acids are very beneficial and have 

been reported to reduce the risk of arrhythmia (URL 2016; 

2017) [40-41]. Studies on Prussian carp ƩSFA, ƩMUFA, 

ƩPUFA, EPA, DHA, and EPA+DHA values are given in 

Table 5. 

 
Table 5: ƩSFA, ƩMUFA, ƩPUFA, EPA, DHA, EPA+DHA values of Carassius gibelio 

 

ƩSFA ƩMUFA ƩPUFA EPA DHA EPA+DHA Reference 

32.95 32.21 34.87 - - - Dönmez (2009) [11] 

23.34-25.99 31.27-34.56 40.93 - - - Bulut (2010) [6] 

24.56 31.45 43.99 3.30 11.03 18.66 Çakmak et al. (2012) [8] 

29.7-33.6 16.4-20.9 46.5-51.9 5.15-8.09 10.6-14.6 - Dal Bosco et al. (2012) [9] 

33.1 33.8 33.1 4.2 7.9 12.1 Zhang et al. (2012) [45] 

26.76-30.44 27.29-38.89 30.67-45.95 2.37-4.44 8.01-17.89 - Özparlak (2013) [27] 

28.52 21.34 41.86 4.65 14.85 19.50 Özyılmaz and Palalı (2014) [28] 

35.88-46.09 38.04-45.75 15.80-18.29 1.59-3.59 1.76-3.76 3.35-7.35 Saffar Shargh et al. (2017) [13] 

29.40-30.35 41.28-44.82 21.52-25.02 7.88-8.86 3.42-6.25 11.3-15.11 Gözü Dağtekin (2018) 

28.49±0.45 29.32±0.41 40.68±0.32 7.82±0.12 13.49±0.38 21.31±0.50 Present study 

 

The ƩSFA, ƩMUFA, and ƩPUFA values determined in the 

study were lower than those defined in the literature, but most 

of the reports were similar. DHA and EPA data’s were 

determined to be high. In this context, it can be argued that 

the food preferences of Prussian carp in different 

environments affect the fatty acid composition. The minimum 

recommended PUFA/SFA rate is 0.45. (HMSO 1994). In the 

study, the PUFA/SFA rate (1.43±0.01) was found to be above 

the recommended value. 

Quality indexes based on the relative ratio of saturated to 

unsaturated fatty acids and certain lipids plays a role in 

determining the dietary value of fish (Senso et al. 2007; 

Jankowska et al. 2010; Stanec et al. 2011) [34, 17, 38]. It has 

been determined that fish have a higher value in terms of 

nutritional lipid quality index than eggs, dairy products, red 

meat and chicken meat (Kołakowska and Kołakowski 2001) 
[19]. The quality indices of lipids were determined according to 

(Atherogenic index-AI, Thrombogenicity index-TI (Ulbricht 

and Southgate 1991) [39]. Hypocholesterolemic / 

hypercholesterolemic (h/H) values were defined according to 

(Santos-Silva et al. 2002) [33]. 

The atherogenic (AI) and thrombogenicity (TI) indices, as 

suggested by Ulbricht and Southgate (1991) [39], give a signal 

to obtain a diyet or a combined food to prevent effect of 

atherosclerosis and platelets aggregation. 

Ulbricht and Southgate (1991) [39] stated that low TI and AI 

values due to lipid intake are beneficial in the prevention of 

cardiovascular diseases. Ouraji et al., (2009) [25] determined 

that high quality lipids have a high h/H ratio. In the present 

study, AI (0.36±0.01) and TI (0.23±0.01) indices were 

measured less than 1.0, whereas h/H (2.69±0.06) was higher 

than 1.0. It has been reported that a high w/H ratio in terms of 

nutrition indicates high lipid quality (Santos-Silva et al. 2002; 

Sousa Bentes et al. 2009) [33, 36]. 

Dal Bosco et al. (2012) [9] have reported Prussian carp AI, TI, 

and h/H values as 0.35-0.48, 0.22-0.32, and 1.78-3.35, 

respectively. Saffar Shargh et al. (2017) [13] have reported the 

AI and TI values as 0.75-1.05 and 0.60-1.17, respectively 

have reported the AI value as 0.43-0.46, the TI value as 0.30-

0.36, and h/H as 2.30-2.59. It was thought that the differences 

between studies were due to factors including feeding regime, 

environmental conditions, sampling time, sex, and breeding 

time. 

Prussian carp, an invasive species in many water sources in 

recent years, has a high protein and low-fat content and is a 

valuable food source in terms of fatty acids. Compared to 

other fish species, it is not preferred by consumers due to its 

unique features such as taste, smell and high fiber structure. It 

will contribute to the consumption of the species and its 

economic evaluation. Also, with the increase in demand for 

the Prussian carp species, it is of great importance to 

encourage commercial fishing to protect the ecological 

balance in the water resources where they are invasive, as it 

will create an economic opportunity for local fishermen. 
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