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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
analysis (without the head and viscera) were collected from 4 fish, autoclaved and used for analysis of water content, % (drying at 105 оС, 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
distillation system, Velp Scientifica), fats (%) by the method of Smidt-Boudzynski Ratzlaff and ash (%) by burning in a muffle furnace at 550 oС, BSS – SR ISO
6496. The average blood serum total protein was 66.1±0.12 g.l-1, blood glucose concentration was 92.8±3.42 mg.100 ml-1 (5.15 mmol.l-1) and average
hemoglobin content was 44.7±0.33 g.l-1. 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

Introduction
It is acknowledged that fish chemical composition (blood and
body tissues) is influenced by a number of factors: species, age,
season, health status, environmental conditions, farming and
feeding technology (Guler et al., 2008; Hrubec et al., 2010; Ćirković
et al., 2012; Ljubojević et al., 2013; Alemu et al., 2015). In previous
studies of ours, we have investigated seasonal alterations in
chemical composition of blood and body of common carps, bighead
carps, grass carps (Atanassova et al., 2001), tenches (Hadjinikolova
et al., 2000), northern pikes (Hadjinikolova and Zaikov, 2006) and
Wels catfish (Hadjinikolova and Zaikov, 1997) in order to elucidate
some biology and plastic substances metabolism patterns related to
farming conditions. In the available literature, there are no data
concerning blood and meat biochemistry of pikeperch fingerlings
reared in ponds in Bulgaria.
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.

Material and methods
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
from one pond № 10, 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
* e-mail: astoeva@abv.bg
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hemoglobin determination, blood was anticoagulated with sodium
citrate.
The colorimetrical analyses were performed on Camspec M108
UV/Vis spectrophotometer using commercial kits produced by Dia
Sys Diagnostic Systems GmbH, Germany. The following
parameters were assayed: total protein, g.l-1; blood glucose, mg.100
ml-1 (x=0.0555=mmol.l-1) and hemoglobin, g.l-1.
Samples for body tissue analysis (without the head and viscera)
were collected from 4 fish, autoclaved and used for analysis of water
content, % (drying at 105 оС, 24 h; BSS – SR ISO 5984), protein
content, % (Kjeldahl method, BSS – SR ISO 5983 semi-automated
DK 6 digester unit and UDK 132 distillation system, Velp Scientifica),
fats (%) (by the method of Smidt-Boudzynski Ratzlaff) and ash, %
(by burning in a muffle furnace at 550 oС, BSS – SR ISO 6496). The
methods are standardised for analysis of fish.
During the winter period, some basic physico-chemical
parameters of pond water were monitored. The analysis included:
temperature (T, oC) and dissolved oxygen (O2, mg.l-1), assayed by
means of microprocessor oximeter WTW 315/SET (BSS 17.1.4.0177), 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
mean value (х), standard error of the mean (Sx) and coefficients of
variation (Cv, %) by MS Office 2010 environment.

Results and discussion
During the study the values of average seasonal water
temperature (6.1 oC), pH (8.0) and dissolved oxygen content (6.7

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

Biochemical parameters of the blood serum
n=10

Total protein, g.l

x
Sx
Cv, %

66.1
0.12
5.41

-1

Blood glucose, mg.100 ml-1

Hemoglobin, g.l-1

92.8
3.42
11.07

44.7
0.33
22.15

Biochemical and chemical composition of body, % of wet weight
n=4

Water

Protein

Ash

Fats

x
Sx
Cv, %

80.54
0.31
0.67

16.65
0.23
2.35

1.97
0.06
5.18

0.84
0.03
5.92

mg.l-1) complied with the technological norms for the farmed fish
species.
The results from blood and body biochemical and chemical
analyses are presented in Table 1. Average blood serum total
protein (66.1±0.12 g.l-1) in pikeperch yearlings after wintering was
similar to reported reference range (Hadjinikolova and Atanasova,
2008; Zakes et al., 2016). In the view of Afanasiev and Afanasiev
(2001) serum proteins play an important role in systemic immune
reactions and are a primary plastic substance ensuring normal
growth and development, especially in juvenile organisms. The
average blood glucose concentration was 92.8±3.42 mg.100 ml-1
(5.15 mmol.l-1) which corresponded to the norm (over 75 mg.100 ml-1
or 5.15 mmol.l-1) given by Amineva and Yarzhombek (1984). The
average hemoglobin content was 44.7±0.33 g.l-1 which is within the
reference range for this fish species (Kristan et al. 2012).
Having in mind that total serum proteins, blood glucose and
hemoglobin are sensitive and reliable indices of fish immune
defense, the values indicate that studied fish are in good health.
The analysis of pikeperch body composition showed average
water content of 80.54±0.31 %. The higher water content of the meat
in the spring is a proof of preserved locomotor activity during the
winter months, which is probably genetically determined.
Fat are among the essential parameters used for evaluation of
fish meat quality (Caulton and Bursell, 1977; Love et al., 1984). In
this study, meat fat content was low (0.84±0.03 %). This is probably
related to the changes in plastic substance metabolism in fish during
the winter period and the redistribution of mineral and energy
substances (high water and lower fat content) in the body of fish
associated with the endogenous feeding period.
The comparison of obtained data about water and fat content of
pikeperch meat (Table 1) a negative relationship between both
parameters could be identified. The higher water content in the fish
body correlates to lower fat content, as also reported in other
researches (Srikanth et al., 1989; Hadjinikolova, 2007). Regardless
of the fact that one of the main functions of fat is to provide energy,
the fat content is also a good indicator of the physiological state of
fish as a reflection of their response to farming conditions
(Hadjinikolova, 2007).
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 %). This tendency is also detected in other
studies (Bud et al., 2008).

Conclusion
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.
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