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ABSTRACT 

Essential fatty acids have a crucial function in human health and hence there is a growing interest in fatty acids 

profile and nutritional quality of fish, originating from both marine and freshwater resources. This research was 

performed to identify the seasonal changes in nutritional quality, fatty acids composition and energy contents of 

Prussian carp inhabiting in Lake Çıldır, Turkey. The fatty acids profile showed, monounsaturated fatty acids ranging 

from 44.82% in the spring to 41.28% in the autumn. The content of total saturated fatty acids (SFA) was changed 

from 30.35% (summer) to 29.40% (autumn). The highest polyunsaturated fatty acids (PUFA) content was observed 

in summer (25.02%) and the lowest in spring (21.52%). Major fatty acids were palmitic, oleic, linoleic acid, 

eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). Lipid quality indexes were within the range of 

recommended levels for human health. According to the results, biochemical composition of Prussian carp is similar 

in all seasons, in terms of fatty acids, the autumn season can be the most suitable season for consumption. Despite 

being an underutilized fish species for its taste, odour, high string structure and unpleasant textural features, Prussian 

carp has a good quality by means of protein and essential fatty acids. 

 

K E Y W O R D S: Carassius gibelio, DHA, EPA, fatty acids, lipid quality indexes 

 
 

How to cite this article: Dagtekin (Gozu), B.B., Balcık Mısır, G., Kutlu, S., Basturk O., (2018). 

Comparison of Biochemical, Fatty Acids and Lipid Quality Indexes of Prussian Carp  
(Carassius gibelio) Caught from Lake Çıldır on Different Seasons, 

MedFAR., 1(1):2-14.

mailto:buketbusra.dagtekin@tarim.gov.tr
mailto:buketgozu@gmail.com


Gozu Dagtekin , B.B. et al.   MedFAR(2018) 1(1):2- 14 

 

3 
 

1. Introduction 

Nowadays seafood, especially fish, with high-

quality proteins, vitamins, minerals and PUFA are 

important part of a balanced diet (Ehsani and Jasour, 

2012). Epidemiological, clinical and nutritional 

studies show that the consumption of food items 

rich in PUFA have positive impact on 

cardiovascular disease, diabetes, obesity, arthritis, 

asthma, depression, hyperactivity and some types of 

cancers (Ruxton et al., 2004; Gogus and Smith, 

2010). In the light of this information, the 

consumption of omega-3 (n-3) fatty acids rich 

seafood is of paramount importance (Burr et al., 

1999; Sargent and Tacon, 1999).  

Lake Çıldır is located between the cities Kars 

and Ardahan (Turkey) in the northern part of East 

Anatolia (41˚ 00' north latitude and 43˚ 12' 

longitude). Lake Çıldır is a lava-set lake, with an 

area of 124 km
2
. The maximum depth in the lake 

exceeds 17 metres. Its altitude is 1959 m. Fisheries 

is an important economic income source of income 

for the local people (Akbulut and Yıldız, 2002; Nur, 

2006) (Figure 1). 

 

 
Figure 1. Lake Çıldır (URL 1, 2014) 

 

Prussian carp (Carassius gibelio Bloch, 1782), a 

dominant species in the Lake Çıldır, is 

benthopelagic, non-migratory, omnivorous fresh and 

brackish water fish species of Cyprinidae family 

(Specziar et al., 1997; Sası, 2008). Inhabits 

freshwater streams, ponds and lakes, Prussian carp 

has a wide geographic distribution extending from 

Europe to Asia (Kalous et al., 2004; Kottelat and 

Freyhof, 2007).  

C. gibelio which was first introduced to Turkish 

waters in the early 1990s, enjoyed a rapid 

population increase and dominated many aquatic 

ecosystems, both rivers and lakes (Balik et al., 

2004). However, commercially it has a low value. 

Because its high adaptation capability and 

superiority in food competition with native species 

inhabiting the same environment has negative 

impact on growth patterns of other species and also 

on fisheries activities in Lakes. Reproduction period 

of C. gibelio starts in early summer (June) and 

continue up to early autumn (September) (Zengin et 

al., 2013). 

Several studies focus on abundance and 

distribution and negative effect of this species on  

other fish populations (Kalous et al., 2004; Innal and 

Erk’akan, 2006; Gaygusuz et al., 2007; Perdikaris et 

al., 2012; Yerli et. al., 2014), growth parameters 

(Sasi, 2008; Leonardos et al., 2008; Tarkan et al., 

2012), reproduction (Aydin et. al., 2011), biological 

characteristics (Balık et al., 2004), diet composition 

and tropic position of C. gibelio (Yalcin et al., 

2014). There are some studies on fatty acids 

composition and nutritional quality of C. gibelio 

inhabiting different freshwater sources in Turkey 

(Bulut, 2010; Cakmak et al., 2012; Ozparlak, 2013; 

Dagtekin and Basturk, 2014; Tolasa et al., 2016). 

However, there is limited research studies existing 

on seasonal distribution of biochemical and fatty 

acids composition of this species inhabiting in Lake 

Çıldır, Turkey.  

The objective of this study was to investigate the 

seasonal changes in biochemical properties, fatty 

acids composition and lipid quality indexes of C. 

gibelio which is not preferred by local people 

because of having low economical value. 

 

2. Materials and Methods 

2.1. Materials 

Samples with an average weight 264.55 g and 

length 22.89 cm were collected from Lake Çıldır, 

(Turkey) in Summer-Autumn period of 2012, (June-

November) and in Spring 2013 (April) (Figure 2). 

Sampling was not be possible in winter  because of 

frozen Lake during winter time. Samples were 

transferred to the Central Fisheries Research 

Institute immediately with using ice. Freezed at -40 
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°C and kept at -80 °C before analytical period. 

Analyses were realized by using edible parts of 

sample.  

 

 
Figure 2. Prussian carp (Carassius gibelio Bloch, 

1782) (Dagtekin and Basturk, 2014) 

 

2.2. Biochemical composition and energy value 

Crude protein, crude fat, crude ash and moisture 

contents were measured based on wet weight of the 

fish muscle tissues. For nutritional analysis thawed 

fish were filleted by hand, and homogenized (Tefal 

Smart, France). Kjeldahl method was used to 

determine protein content, with 6.25 as conversion 

factor (AOAC, 1995); solvent extraction for lipid 

(Soxhlet; AOAC, 1995) content; Mattissek et al., 

(1988) was used for ash content; and Ludorf and 

Meyer (1973) for moisture content. 

The energy value was computed by using the 

mean values of protein and lipid in muscle tissues. 

Energy values were estimated according to the 

equation given below; 

Energy value (estimated) (kcal) = (4 x protein) + 

(4x carbohydrate) + (9x lipid) (FAO, 2003 Atwater 

System).  

Carbohydrate data on seafood samples were 

theoretically indicated with zero values (TurKomp, 

2014).  

 

2.3. Fatty acids analysis and lipid quality indexes 

2.3.1. Fatty acids analysis 

Preparation fatty acids methyl esters 

Fatty acids methyl esters were analysed using gas 

chromatography (GC). Obtained from lipid analysis 

0.1 g of sample was weighted into 5 ml tube with 

screw cap, 2 ml hexan was added to dissolve the 

sample and 0.2 ml 2 N methanolic KOH was 

introduced to the tube. The mixture was vortexed for 

30 second and waited for a while, until the upper 

layer clarified. Hexane solution was put into vials to 

be analysed (UIPAC, 1979). 

GC conditions 

GC-17 A GC Shimadzu (with FID- flame 

ionization detector) was used to analysed the fatty 

acids composition. Capillary column was Supelco 

Omega wax 320 (30 m X 0.32 mm) and oven 

temperature of column was 240 °C, Helium, 

Nitrogen and dry air mix (30 ml/min) was the carrier 

gas. Temperatures of detector and injection block 

were adjusted to 250-260 °C and 250 °C 

respectively. Total gas flow rate was arranged to 50 

ml, Split ratio was 1/25, range 1. Hexane was used 

as solvent and it was adjusted as pour 1µl sample for 

each time. Supelco™ 37 Component FAME Mix 

(Cat. No. 47885-U) was used as standard.  

After analyzing, fatty acids methyl esters were 

represented in GC area percent as mean± standard 

error.  

2.3.2. Lipid quality indexes 

To find out the quality indexes of lipids (S/P, 

Atherogenic index-AI, Trombogenic index-TI 

(Ulbricht and Southgate (1991)), Flesh lipid quality-

FLQ (Abrami et al., 1992), and 

hypocholesterolemic/hypercholesterolemic-h/H 

(Santos-Silva et al., 2002) following formulas were 

used;  

 

S/P= [(C14:0 + C16:0 + C18:0) / (∑MUFA + 

∑PUFA)]   

  

AI = [(C12:0) + (4 x C14:0) + (C16:0)] / [∑n6 + 

∑n3 + ∑MUFA]  

 

TI =[(C14:0) + (C16:0) + (C18:0)] / [0.5 x + 

∑MUFA)+(0.5 x ∑ n6)+(3 x ∑n3)+(∑n3 / ∑ n6)]  

 

FLQ= 100 x [(EPA% + DHA%) / (Total fatty 

acids%)]  

 

h/H=[(C18:1 + C18:2 + C18:3 + C20:3 + C20:4 + 

C20:5 + C22:4 + C22:5 + C22:6) / (C14:0 + C16:0)]  

 

2.4. Statistical Analysis 

Data were analyzed by one-way analysis of 

variance (ANOVA) test. MedCalc 13.0 for 

Windows was used for this purpose. Duncan 
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multiple range test was used to identify significant 

differences between seasonal changes. Results were 

regarded significant according to (p<0.05) 

significance level. Analysis applied in three 

parallels. 

3. Results and Discussion 

3.1. Biochemical composition and energy value 

Data on seasonal changes in biochemical 

composition and energy value of C. gibelio living in 

Lake Çıldır are presented in Table 1.  

 

as 16.75%, 16.92%, 61.38% and 1.01% 

respectively. Shargh et al. (2017) reported the 

protein content in flesh of Carassius gibelio as 

19.01%. Ozyilmaz et al. (2016) determined the 

values of protein, lipid, moisture, dry matter and 

energy of C. gibelio as 19.43%, 3.43%, 76.24%, 

0.81% and 458 kj, respectively in Seyhan River, 

(Adana, Turkey). İzci (2010) worked on C. gibelio 

obtained from Lake Eğirdir (Isparta, Turkey), 

researcher reported protein, lipid, moisture and ash 

contents of fish as 17.99%, 4.63%, 76.24% and 

 

 

Table 1. Seasonal changes in biochemical composition of C. gibelio. 

Biochemical composition Summer Autumn Spring 

Protein (%) 16.47 ± 0.36
a
 15.60 ± 0.08

a
 16.01 ± 0.21

a
 

Lipid (%) 2.01 ± 0.07
a
 2.39 ± 0.24

a,b
 3.49 ± 0.66

a,b
 

Moisture (%) 77.76 ± 0.46
a 

76.54 ± 1.15
a
 75.64 ± 0.40

a
 

Ash (%) 1.04 ± 0.04
a
 1.07 ± 0.05

a
 1.11 ± 0.01

a
 

Energy value (kcal) 83.96 ± 2.09
 a
 83.90 ± 2.40

a
 95.50 ± 5.27

a
 

Values given Mean ± Standard error (n=3). Different superscript letters (a, b, c) denote significant differences (p<0.05) in the same raw. 

As it is known, lipid and moisture contents are in 

inverse relation (Katikou et al., 2001).  A similar 

relation was observed between lipid and moisture 

contents in this study. The lipid content was the 

highest (3.49%) and moisture content was the 

lowest (75.64%) in spring season. The lowest lipid 

content was observed in summer. This could be due 

to the warm season, when waters were poor in 

nutrient and mineral contents. At the same time, the 

slightly decrease can be associated with the 

reproduction activity of the fish. Because spawning 

season of this species starts in the June. No 

significant difference was determined (p>0.05) 

between proximate composition values related to 

seasonal difference. Similar results were found by 

previous studies carried in Turkey and other 

countries. Ozogul et al. (2007), studied 

commercially important marine and freshwater fish 

species. According to their results, lipid contents of 

freshwater species changed from 0.39% to 3.21%. 

Yu et al. (2017) investigated the proximate 0.93% 

respectively. Sule (2011) also studied on the same 

fish (Carassius gibelio) in Lake Eğirdir and found 

the protein, lipid, moisture and ash contents as 

18.51%, 3.78%, 83.84% and 1.13% respectively. In 

terms of lipid content, there is a minor difference 

between findings of this study and other studies; this 

difference may be caused by the effect of different 

environmental conditions or the season of sampling. 

Energy values were calculated as 83.96, 83.90 and 

95.50 kcal for summer, autumn and spring 

respectively. Depending on the lipid levels, increase 

in energy values was observed in Spring period. 

3.2. Fatty acids composition and lipid quality 

indexes 

Fatty acids composition of C. gibelio are shown 

in Table 2. Among ∑SFA, summer and spring 

results were similar (p>0.05). However; in autumn 

there was a significant difference compared to other 

seasons (p<0.05). For ∑MUFA and ∑PUFA, 

summer and autumn results were similar (p>0.05), 

with a significant difference in spring (p<0.05).  

Palmitic acid (C16:0), oleic acid (C18:1n-9) and 

EPA were predominantly, SFA, MUFA and PUFA, 
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respectively. Several previous studies also support 

our results that palmitic acid and the oleic acid are 

predominant SFA and MUFA (Ackman, 1980; 

Ackman, 1989; Jaben and Chaudhry 2011; Andrade 

et al., 1995; Özogul et al., 2007; Mahmoud et al., 

2007). Bulut (2010) studied on C.gibelio population 

living in Seyitler Dame Lake (Afyon, Turkey) and 

reported that C. gibelio had high ∑PUFA content 

(40.93%) compared to ∑SFA (23.34%) and 

∑MUFA (31.27%) in winter. In summer, the highest 

value was found in ∑MUFA (34.57%) and was 

followed by ∑PUFA (31.09%) and ∑SFA (25.99%). 

Palmitic acid was the predominant SFA (summer 

14.94% and winter 13.22%).  Oleic acid (summer 

16.98% and winter 11.78%)  was found to be higher 

in summer but, lower than palmitoleic acid (C16:1) 

(summer 11.06% and winter 12.12%).  

Ozparlak (2013) investigated fatty acids 

composition of C. gibelio found in Apa Dame Lake 

(Konya, Turkey). The researcher reported higher 

∑PUFA content (45.95%) compared to ∑SFA 

(26.76%) and ∑MUFA (27.29%) in winter. In 

summer, the highest value was found in MUFA 

(38.89%) followed by PUFA (30.67%) and SFA 

(30.44%). In the study entitled "Lipid contents, fatty 

acid profiles and nutritional quality of nine 

freshwater fish species of wild caught in the 

Yangtze Basin, China" in May, 2013, C. auratus 

had the highest PUFA (45.60%) content, but it had 

the lowest MUFA (21.83%) among nine freshwater 

species (Zhang et al., 2014). Farkas (1984) 

expressed that temperature is an effective factor on 

saturation degree of fatty acids; when temperature 

rises, saturation degree also increases. Findings of 

present study are in well  agreement (PUFA values 

were lower than SFA and MUFA) with these 

previous studies. Luzzana et al. (1996) stated that 

PUFA starts to move from muscle to gonads during 

gonad development. Parallel to this statement, in 

this study the value of PUFA was low in spring 

season due to the fact that it starts to transfer from 

muscle to gonads onset of reproduction. After this 

period, the amount of PUFA started to increase in 

the muscle.  

    Among PUFA, EPA and DHA have an important 

function in preventing coronary artery disease (Leaf 

and Weber, 1988). The American Heart Association 

(AHA) (2003) recommends the consumption of 1 g 

of EPA and DHA every day for persons with 

diagnosed coronary heart disease (CHD. According 

to the same source, for prophylactic reasons persons 

not suffering any symptoms of cardiovascular 

disease (CVD) should also consume approximately 

500 mg of these acids daily. Furthermore; according 

to AHA, a daily intake of approximately 2-4 g of 

EPA+ DHA could lower triglycerides by 20-40% 

(Kris-Etherton et al., 2003). In present study, in 

general EPA values showed parallel distribution 

with PUFA values. The values of EPA were similar 

in summer (8.75%) and autumn (8.86%) (p>0.05), 

but a little bit lower in spring (7.88%) (p<0.05). 

DHA was the highest in autumn (6.25%) (Table 2). 

When the reproduction season is over (in early 

September) fish starts to collect lipid and fatty acids 

in the flesh.  Thus, the ratio of DHA increase in 

flesh. It is necessary for the fish to adapt to 

decreasing water temperature in autumn, and DHA 

has an important role in adaptation to low 

temperatures.  

According to AHA recommendations about 200 

g edible flesh of C. gibelio would cover daily 

requirement for people without any symptoms of 

CVD. EPA+DHA values measured in present study 

were found to be lower than those reported by Bulut 

(2010) and Cakmak et al. (2012). Bulut (2010) 

calculated average EPA+DHA as 18.21% for C. 

gibelio inhabiting in Seyitler Dame Lake. Cakmak 

et al. (2012) reported EPA+DHA as 18.66% for 

same species occuring in Lake Suğla (Konya, 

Turkey). Ozogul et al. (2007) found ∑PUFA as 

34.3% for Cyprinus carpio sampled from Seyhan 

Dame Lake, Turkey, which is higher than present 

studies findings, but EPA+DHA values were similar 

to our findings (14.07%). It is obviously known that 

freshwater fish species have lower EPA+DHA 

values than marine fish species (Tanakol et al., 

1999; Visentainer et al., 2007; Saglik and İmre, 

2001; Özogul and Özogul, 2007; Balcik Misir et al., 

2014). Vlieg and Body (1988) also reported that 

PUFA is lower in freshwater fish compared to 

marine species, which is in accordance with the  

findings of this study. Freshwater fish feed mainly 

on phytoplankton and plant materials while marine 

fish consume zooplanktons, which are rich in PUFA 

(Osman et al., 2007). This fact can justify the 

differences between freshwater and marine species.  

http://www.sciencedirect.com/science/article/pii/S0308814610012276#b0205
http://www.sciencedirect.com/science/article/pii/S0308814610012276#b0145
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et al., 2008). Considering the nutritional benefits, 

FAO/WHO (1994) suggested a high ratio (>0.2) for 

n-3/n-6. This ratio is affected by environmental 

conditions and especially feeding habits of the fish. 

 

Table 2. Seasonal changes of fatty acids composition of C. gibelio (%) 

Values given Mean ± Standard error (n=3). Different superscript letters (a, b, c) denote significant differences (p<0.05) in the same 

raw. 

 

The ratio of ∑n-3/∑n-6 fatty acids is commonly 

used as an index for assessing the nutritional quality 

of fisheries products (Chen and Zhang, 2007; Kuley 

In present study ∑n-3 ratio was found higher than 

∑n-6 ratio. Total n-3 was the highest in autumn 

(16.09%), and the lowest in spring (12.35%) 

(p<0.05). Total n-6 ratio was the highest in summer 

(9.87%), and the lowest in autumn(8.10%) (p<0.05). 

Accordingly, ∑n-3/∑n-6 ratio was maximum in 

autumn (1.99%) (p<0.05), minimum and the same in 

Fatty Acids Summer Autumn Spring 

C12:0 0.14±0.01b 0.52±0.01c 0.10±0.01a 

C14:0 3.07±0.01a 2.98±0.03a 3.32±0.05b 

C15:0 0.82±0.01b 0.85±0.00c 0.66±0.01a 

C16:0 15.87±0.11a 16.16±0.04b 16.99±0.03c 

C17:0 0.80±0.01b 0.56±0.03a 0.78±0.01b 

C18:0 3.46±0.01b 3.54±0.01b 3.26±0.06a 

C20:0 5.76±0.04c 4.24±0.13a 4.72±0.07b 

C22:0 0.30±0.01a 0.40±0.01b 0.41±0.00b 

C24:0 0.15±0.00b 0.15±0.00b 0.14±0.00a 

SFA 30.35±0.06b 29.4±0.09a 30.27±0.16b 

C14:1 0.12±0.00a 0.72±0.02c 0.19±0.01b 

C15:1 0.78±0.01c 0.39±0.01a 0.69±0.01b 

C16:1 14.02±0.05a 13.39±0.12a 14.81±0.32b 

C17:1 0.50±0.12a 0.66±0.09a 0.69±0.02a 

C18:1n9 24.62±0.02b 23.86±0.06a 26.01±0.09c 

C20:1 0.93±0.01a 0.96±0.03a 1.06±0.03b 

C22:1n-9 0.30±0.01a 0.90±0.02b 1.02±0.01c 

C24:1 0.30±0.01a 0.41±0.01c 0.34±0.00b 

MUFA 41.55±0.15a 41.28±0.20a 44.82±0.34b 

C182n6 4.76±0.01c 3.45±0.02a 4.22±0.06b 

C18:3n6 2.04±0.01c 1.45±0.02a 1.68±0.02b 

C18:3n3 0.82±0.02a 0.98±0.02b 1.06±0.03b 

C20:2 0.21±0.00a 0.28±0.01b 0.32±0.01c 

C22:2 0.39±0.01b 0.19±0.01a 0.45±0.00c 

C20:3n6 0.41±0.01b 0.08±0.00a 0.08±0.00a 

C20:4n6 2.66±0.01b 3.12±0.01c 2.42±0.03a 

C20:5n3 8.75±0.02b 8.86±0.10b 7.88±0.12a 

C22:6n3 4.99±0.02b 6.25±0.06c 3.42±0.02a 

PUFA 25.02±0.07b 24.65±0.22b 21.52±0.28a 

others 3.08±0.02a 4.66±0.06c 3.39±0.11b 

EPA+DHA 13.73±0.04b 15.11±0.16c 11.3±0.14a 

PUFA/SFA 0.82±0.01b 0.84±0.01b 0.71±0.01a 

∑n3 14.55±0.07b 16.09±0.14c 12.35±0.17a 

∑n6 9.87±0.01c 8.10±0.07a 8.39±0.10b 

∑n3/∑n6 1.47±0.01a 1.99±0.01b 1.47±0.00a 
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summer and spring (1.47%). Cakmak et al. (2012) 

studied  six freshwater fish species in Lake Suğla. 

They found ∑n-3/∑n-6 ratio for C. gibelio as 2.02. 

Ozparlak (2013) calculated ∑n-3/∑n-6 value as 2.36 

in winter and 1.58 in summer for C. gibelio in Apa 

Dame Lake, Turkey. Zhang et al. (2014) studied 

nine freshwater fish species sampled from Ganjiang 

River in the Yangtze Basin; they calculated the ∑n-

3/∑n-6 ranging from 0.25 to 1.16 which were lower 

than our results. This inconsistency was greatly 

attributed to the environmental factors especially 

locality and feed availability (Zhang et al., 2012; 

Zhang et al., 2014). Although ∑n-3/n-6 is low 

compared to marine species, it is within the 

recommended values mentioned above. This 

indicates that, C. gibelio is a good food item for 

human consumption. 

In this study, PUFA/SFA ratios were similar in 

summer (0.82%) and autumn (0.84%)(p>0.05), but 

it was lower in spring (0.71%) (p<0.05). Ozogul et 

al. (2007) studied  six freshwater fish species 

sampled from Seyhan Dame Lake, they reported the 

PUFA/SFA ratios ranging between 0.78 and 1.56. 

They calculated higher values of PUFA/SFA for 

marine fish species than freshwater fish species. 

PUFA/SFA ratio of  marine fish ranged from 0.66 

for Epinephelus aeneus to 1.85 for Scomber 

scombrus. On the other hand, PUFA/SFA ratio 

among freshwater fish varied from 0.78 for Clarias 

gariepinus to 1.56 for Tinca tinca, in their study. 

The recommended minimum value of PUFA/SFA 

ratio is 0.45 (HMSO, 1994). In the present study, 

PUFA/SFA ratio is low compared to marine fish 

species, however; it is within the range of 

recommended values. Dietetic value of the fish is 

evaluated by certain lipids and quality indexes 

depending on relative proportions of saturated fatty 

acids to unsaturated fatty acids (Senso et al., 2007; 

Jankowska et al., 2010; Stanec et al., 2011). 

Nutritional lipid quality indexes of fish have been 

found to be higher than egg, dairy products, red 

meat and chicken meat (Kołakowska and 

Kołakowski, 2001). Table 3 shows seasonal changes 

in nutritional quality indexes of lipids of C. gibelio.  

 

Table 3. Seasonal changes in lipid quality indexes of C. gibelio. 

Lipid Quality Indexes Summer Autumn Spring 

S/P 0.34±0.00
a 

0.34±0.00
a
 0.36±0.00

b
 

AI 0.43 ±0.00
a
 0.44±0.00

a
 0.46±0.00

b
 

TI 0.32±0.00
b
 0.30±0.00

a
 0.36±0.00

c
 

FLQ 14.17±0.05
b
 15.85±0.18

c
 11.69±0.13

a
 

h/H 2.59±0.01
c
 2.51±0.01

b
 2.30±0.01

a
 

Values given Mean ± Standard error (n=3). Different superscript letters (a, b, c) denote significant differences (p<0.05) in the same raw. 

 

The AI and TI demonstrated very low values 

when compared to those above mentioned food 

items. The h/H ratio changed between 2.59 in 

summer to 2.30 in spring (p<0.05). Ulbricht and 

Southgate (1991) emphasized that AI and TI values 

should be low to prevent cardiovascular diseases 

associated with lipid intake. Ouraji et al., (2009) 

stated that high ratio of h/H represents high quality 

lipids. In this study, AI and TI indexes were 

measured to be lower than 1.0 and h/H higher than 

1.0. Dal Bosco et al. (2012), calculated AI, TI and 

h/H values of Carassius auratus as 0.44, 0.41, 0.35; 

0.24, 0.30, 0.22 and 2.78, 1.78, 3.35 in summer, 

autumn and spring respectively. It was reported that 

high h/H ratio shows high quality of lipid from 

nutritional point of view (Santos-Silva et al., 2002; 

Sousa Bentes et al., 2009). In present study, AI and 

TI indices were lower than 1.0 but  high in h/H ratio.  

Tonial et al. (2014) found AI, TI and h/H values 

in larvea of Orechromis niloticus as 0.55, 0.82 and 

1.63; for juvenile of Orechromis niloticus as 0.60, 

0.87 and 1.56, respectively. In the present study, the 

maximum FLQ value was calculated (15.85) in 

autumn and the minimum (11.69) in spring 

(p<0.05). Stancheva et al. (2014), studied Cyprinus 

carpio and Sillurus glanis; they calculated FLQ 

value as 6.84 for Cyprinus carpio and 8.02 for 

Sillurus glanis. It is thought that the differences 
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between two studies are caused by factors such as 

environmental conditions, sampling time, gender, 

reproduction time, feeding regime etc. Lipid quality 

of flesh is directly related with EPA and DHA 

ratios. Relatively high FLQ value was obtained in 

this study. Omega-3 fatty acids are beneficial for 

both healthy, and people suffering from 

cardiovascular diseases. It is reported that omega-3 

fatty acids lower the risk of arrhythmias (abnormal 

heartbeats), which can lead to sudden death (URL 2, 

2016).  Within this context, C. gibelio enjoys a good 

nutritional quality for human consumption.  

 

4. Conclusion 

Despite its characteristic features such as taste, 

smell, high stringy structure and unpleasant textural 

properties compared to other fish species, C. gibelio 

is a valuable source of food with essential fatty acids 

and protein content. In terms of fatty acids, 

biochemical composition of Prussian carp is similar 

in summer, autumn and spring seasons,. The autumn 

season can be the most suitable season for 

consumption of Prussian carp. Nevertheless; it 

should be underlined that  alternative processing 

technologies should be used to obtain more 

desirable products from this species. This would 

only help to promote demand and consumption of C. 

gibelio, but also faclilitate the use of this species and 

as an economic raw material for processing 

industry. The result of this study reveal that C. 

gibelio enjoys a promising potential to become an 

important source of raw material for different 

processed products. Therefore, the development of 

processing methods to explore and promote the 

economic value of this species is highly 

recommended. 
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