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Biochemical and chemical investigations of pikeperch fingerlings (Sander Lucioperca L.) after 
wintering 

A. Ivanova*, R. Atanasova

Institute of Fisheries and Aquaculture, 248 Vasil Levski, 4003 Plovdiv, Bulgaria

(Manuscript received 14 September 2016; accepted for publication 13 October 2016)

Abstract. The purpose of the present study was to investigate some basic biochemical and chemical parameters of pikeperch (Sander lucioperca L.) yearlings 
reared in ponds after wintering. The investigation has been carried out in the Institute of Fisheries and Aquaculture, Plovdiv. The fish included in the study were 
randomly selected from one pond, with area of 0.40 ha. Blood samples were collected from 10 pikeperches with average weight from 80 to 100 g. Blood 
biochemical parameters were individually analysed. For hemoglobin determination, blood was anticoagulated with sodium citrate. Samples for body tissue 

оanalysis (without the head and viscera) were collected from 4 fish, autoclaved and used for analysis of water content, % (drying at 105 С, 24 h; Bulgarian State 
Standard – SR ISO 5984), protein content, % (Kjeldahl method, Bulgarian State Standard – SR ISO 5983 semi-automated DK 6 digester unit and UDK 132 

odistillation system, Velp Scientifica), fats (%) by the method of Smidt-Boudzynski Ratzlaff and ash (%) by burning in a muffle furnace at 550 С, BSS – SR ISO 
-1 -1 -16496. The average blood serum total protein was 66.1±0.12 g.l , blood glucose concentration was 92.8±3.42 mg.100 ml  (5.15 mmol.l ) and average 

-1hemoglobin content was 44.7±0.33 g.l . The average protein content in analysed fish samples was 16.65±0.23 %. Protein content was the highest among 
studied dry matter components, followed by the ash (1.97±0.06 %) and fat content (0.84±0.03 %). The levels of blood serum total protein, blood glucose and 
hemoglobin content as well as body composition parameters - water, protein, fat and ash of pikeperch fingerlings (Sander lucioperca L.) after wintering reflect 
the specific equilibrium of plastic and energy substances after the winter period, with no deviations from the reference ranges.

Keywords: pikeperch (Sander lucioperca L.), total protein, blood glucose, hemoglobin, meat, chemical composition
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Introduction hemoglobin determination, blood was anticoagulated with sodium 
citrate. 

The colorimetrical analyses were performed on Camspec M108 It is acknowledged that fish chemical composition (blood and 
UV/Vis spectrophotometer using commercial kits produced by Dia body tissues) is influenced by a number of factors: species, age, 
Sys Diagnostic Systems GmbH, Germany. The following season, health status, environmental conditions, farming and 

-1parameters were assayed: total protein, g.l ; blood glucose, mg.100 feeding technology (Guler et al., 2008; Hrubec et al., 2010; Ćirković 
-1 -1 -1ml (x=0.0555=mmol.l ) and hemoglobin, g.l .et al., 2012; Ljubojević et al., 2013; Alemu et al., 2015). In previous 

Samples for body tissue analysis (without the head and viscera) studies of ours, we have investigated seasonal alterations in 
were collected from 4 fish, autoclaved and used for analysis of water chemical composition of blood and body of common carps, bighead 

оcontent, % (drying at 105 С, 24 h; BSS – SR ISO 5984), protein carps, grass carps (Atanassova et al., 2001), tenches (Hadjinikolova 
content, % (Kjeldahl method, BSS – SR ISO 5983 semi-automated et al., 2000), northern pikes (Hadjinikolova and Zaikov, 2006) and 
DK 6 digester unit and UDK 132 distillation system, Velp Scientifica), Wels catfish (Hadjinikolova and Zaikov, 1997) in order to elucidate 
fats (%) (by the method of Smidt-Boudzynski Ratzlaff) and ash, % some biology and plastic substances metabolism patterns related to 

o(by burning in a muffle furnace at 550 С, BSS – SR ISO 6496). The farming conditions. In the available literature, there are no data 
methods are standardised for analysis of fish. concerning blood and meat biochemistry of pikeperch fingerlings 

During the winter period, some basic physico-chemical reared in ponds in Bulgaria.
parameters of pond water were monitored. The analysis included: The purpose of the present study was to investigate some basic 

o -1temperature (T, C) and dissolved oxygen (O , mg.l ), assayed by biochemical and chemical parameters of pikeperch (Sander 2

lucioperca L.) yearlings reared in ponds after wintering. means of microprocessor oximeter WTW 315/SET (BSS 17.1.4.01-
77), and water pH – determined with pH-meter type WTW 315/SET 
(BSS 3424-81, ISO 10523, 1994). 

Data were submitted to statistical analysis to determine the Material and methods
mean value (х), standard error of the mean (Sx) and coefficients of 
variation (Cv, %) by MS Office 2010 environment. The investigation has been carried out in the Institute of 

Fisheries and Aquaculture, Plovdiv. For the purpose of the 
experiments, the fish included in the study were randomly selected 

Results and discussionfrom one pond № 10, with area of 0.40 ha. Blood samples were 
collected from 10 pikeperches with average weight from 80 to 100 g. 

During the study the values of average seasonal water 
Blood biochemical parameters were individually analysed. For otemperature (6.1 C), pH (8.0) and dissolved oxygen content (6.7 
* e-mail: astoeva@abv.bg
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-1mg.l ) complied with the technological norms for the farmed fish Conclusion
species.

The results from blood and body biochemical and chemical The levels of blood serum total protein, blood glucose and 
analyses are presented in Table 1. Average blood serum total hemoglobin content as well as body composition parameters - water, 

-1protein (66.1±0.12 g.l ) in pikeperch yearlings after wintering was protein, fat and ash of pikeperch fingerlings (Sander lucioperca L.) 
similar to reported reference range (Hadjinikolova and Atanasova, after wintering reflect the specific equilibrium of plastic and energy 
2008; Zakes et al., 2016). In the view of Afanasiev and Afanasiev substances after the winter period, with no deviations from the 
(2001) serum proteins play an important role in systemic immune reference ranges.
reactions and are a primary plastic substance ensuring normal 
growth and development, especially in juvenile organisms. The 

-1average blood glucose concentration was 92.8±3.42 mg.100 ml  References
-1 -1(5.15 mmol.l ) which corresponded to the norm (over 75 mg.100 ml  

-1or 5.15 mmol.l ) given by Amineva and Yarzhombek (1984). The Afanasiev VI and Afanasiev GV, 2001. Application of 
-1average hemoglobin content was 44.7±0.33 g.l  which is within the immunomodulators in industrial fish farming. Fish Farming and 

reference range for this fish species (Kristan et al. 2012). Fishing, 3, 34-36.
Having in mind that total serum proteins, blood glucose and Alemu LA, Melese AY and Gulelat DH, 2015. Effect of endogenous 

hemoglobin are sensitive and reliable indices of fish immune factors on proximate composition of Nile Tilapia (Oreochromis 
defense, the values indicate that studied fish are in good health. niloticus L.) fillet from Lake Zeway. American Journal of Research 

The analysis of pikeperch body composition showed average Communication, 1, 405-410. 
water content of 80.54±0.31 %. The higher water content of the meat Amineva V and Yarzhombek А, 1984. Fish Physiology. Moscow, 
in the spring is a proof of preserved locomotor activity during the Light and Food Industry, p. 159.
winter months, which is probably genetically determined. Atanasova R, Hadjinikolova L and Hristev H, 2001. Protein profile 

Fat are among the essential parameters used for evaluation of of cyprinid fingerlings (Cyprinidae) of economic significance prior to 
fish meat quality (Caulton and Bursell, 1977; Love et al., 1984). In and after wintering. Animal Science, 5, 31-34. 
this study, meat fat content was low (0.84±0.03 %). This is probably 

Basavaraja N, 1989. On the applicability of mixed feeding schedule 
related to the changes in plastic substance metabolism in fish during 

of common carp Cyprinus carrpio Ye. Communis. In: E. A. Huismain, the winter period and the redistribution of mineral and energy 
Zoonneveld, and A. H. Boumans (Eds.). Proceddings of the Asian substances (high water and lower fat content) in the body of fish 

associated with the endogenous feeding period. Seminal on Aquaculture, Malang, Indonesia, 14-18.
The comparison of obtained data about water and fat content of Bud I, Ladosi D, Reka St and Negrea O, 2008. Study concerning 

pikeperch meat (Table 1) a negative relationship between both chemical composition of fish meat depending on the considered fish 
parameters could be identified. The higher water content in the fish species. Lucrări stiinŃifice Zootehnie si Biotehnologii, Timisoara, 41, 
body correlates to lower fat content, as also reported in other 201-206.
researches (Srikanth et al., 1989; Hadjinikolova, 2007). Regardless Caulton MS and Burselle E, 1977. The relationship between 
of the fact that one of the main functions of fat is to provide energy, changes in condition and body composition in young Tilapia rendalli, 
the fat content is also a good indicator of the physiological state of Boulenger. Journal of Fish Biology, 11, 143-150.
fish as a reflection of their response to farming conditions Ćirković M, Ljubojević D, Đorđević V, Novakov N, Petronijević 
(Hadjinikolova, 2007). R, Matekalo-Sverak V and Trbović D, 2012. The Breed Effect on 

The average protein content in analysed fish samples was Productivity and Meat Nutrient Compsition of Fish. Kafkas 
16.65±0.23 %. Protein content was the highest among studied dry Universitesi Veteriner Fakültesi Dergisi, 18, 775-780. 
matter components, followed by the ash (1.97±0.06 %) and fat Guler GO, Kiztanir B, Aktumsek A, Citil OB and Ozparlak H, 
content (0.84±0.03 %). This tendency is also detected in other 2008. Determination of the seasonal changes on total fatty acid 
studies (Bud et al., 2008). composition and w3/w6 ratios of carp (Cyprinus carpio L.) muscle 

Table 1. Biochemical and chemical parameters in pikeperch fingerlings after wintering

Biochemical parameters of the blood serum

Biochemical and chemical composition of body, % of wet weight

n=10

n=4

x

Sx

Cv, %

x

Sx

Cv, %

66.1

  0.12

  5.41

80.54

  0.31

  0.67

92.8

  3.42

11.07

16.65

  0.23

  2.35

44.7

  0.33

22.15

1.97

0.06

5.18

0.84

0.03

5.92

-1Total protein, g.l

Water

-1Hemoglobin, g.l

Ash Fats

-1Blood glucose, mg.100 ml

Protein
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lipids in Beysehir Lake (Turkey). Food Chemistry, 108, 689-694. Hrubec TC, Smith SA and Robertson JL, 2001. Age relation in 
Hadjinikolova L and Atanasova R, 2008. Biochemical norms for hematology and chemistry values of hybrid striped bass chrysops 
evaluaiton of cyprinid fingerlings (Cyprinidae) prior to and after Morone saxatilis. Veterinary Clinical Pathology, 30, 8-15.
wintering. Plovdiv Univesrity Publishing House, рр. 46. Copyright 
testimony of the Agricultural Academy (Protocol № 20/26.09.2008).
Hadjinikolova L and Zaikov A, 2006. Ivestigation on the chemical 
composition of pike (Esox lusius L.). Bulgarian Journal of Agricultural 
Science, 12, 337-342. Ljubojević D, Ćirković M, Đorđević V, Puvača N, Trbović D, 
Hadjinikolova L and Zaykov A, 1997. Investigation on chemical Vukadinov J and Plavša N, 2013. Fat Quality of Marketable Fresh 
composition of Wels catfish (Silurus glanis L.). Food Science and Water Fish Speciesin the Republic of Serbia. Czech Journal of Food 
Technology, 4-6, 19-21. Sciences, 31, 445-450. 
Hadjinikolova L, 2007. Investigation on production and Srikanth GN, Nadeesha MC, Keshavanth P, Varghese TJ, Shetty 
biochemical traits in freshwater fish aquaculture species. National HPC and Basavaraja N, 1989. On the applicability of mixed feeding 
Centre for Agrarian Sciences, Sofia. Thesis for DSc (Bg). schedule of common carp Cyprinus carrpio Ye. Communis. In: E. A. 
Hadjinikolova L, Atanasova R and Hubenova-Siderova T, 2000. Huismain, Zoonneveld, and A. H. Boumans (Eds.). Proceddings of 
Comparative Immuno-Biochemical Characteristic of Stocking the Asian Seminal on Aquaculture, Malang, Indonesia, 14-18.
Material of Common carp (Cyprinus carpio L.), Bighead Carp Zakes Z, Demska-Zakes K, Szczepkowski M, Rozyñski M and 
(Aristichthys nobilis Rich.), Grass Carp (Ctenopharyngodon idella Ziomek E, 2016. Impact of sex and diet on hematological and blood 
Val.) and Tench (Tinca tinca L.) Raised in Polyculture. Bulgarian plasma biochemical profiles and liver histology of pikeperch (Sander 
Journal of Agricultural Science, 6, 675-679. lucioperca L.). Archives of Polish Fisheries, 24, 61-68.

 

Kristan J, Stara A, Turek J, Policar T and Velisek J, 2012. 
Comparison of the effects of four anaestheticson haematological 
and blood biochemical profiles in pikeperch (Sander lucioperca L.). 
Neuroendocrinology, 33, 3.
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