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ABSTRACT

This study analyzed, whether there exist detectable differences among carp meat quality
traits of fish harvested from different fish ponds at the age of 3 years. The slaughter and
meat quality traits of altogether 40 carps was determined. It was stated that sex has a
detectable effect on pH 24 and that body weight significantly affects flesh dry matter
content. It was experienced that the water holding capacity of carp flesh is relatively
low, and is expressedly sensitive towards induced effects like freezing and cooking.
(Keywords: carp, meat quality)

INTRODUCTION

Common carp is the dominant species in Hungary’s fish production, with its share over
75%. This is largely mirrored in the national fish consumption habits as well, carp is the
most popular fish in Hungary. In parallel with the alterations of the national consumption
the proportion of processed products is increasing, giving a more expressed basis for the
research concerning carp meat quality. Benthic zone is essential part of the fish pond
biotop. Nutrients, organic material and mico-organisms are present here in a largely
higher density than in the pond-water (Anvimelech et al., 2002). The species in study, the
common carp (Cyprinus carpio L.) is covering its nutrient demands mostly from the
pond bottom thus it was hypothesized that its characteristics have a profound effect
(directly via its consumption and indirectly through the water) on the carp meat quality.

Taking into account that carp consumption in Europe and North America is minimal or
nil, relevant research results are rarely published in the leading scientific journals. Hancz et
al. (1995) analyzed the alterations of carp body composition after natural and concentrated
fish diet feeding regimes under laboratory conditions. Moreover Oberle et al. (1997)
investigated the effects of divergent feeding protocols on the fillet composition, but fillet
flesh quality was not involved. In the studies of K&rmendi et al., 2002; Romvari et al., 2002;
Lengyel et al., 2001; Trenovszi et al., 2008; Bauer et al., 2009 mostly the body fat content,
the fatty acid profile and the total body composition was determined. The production and
meat quality of carp populations reared under different natural conditions has not yet been
compared, thus, the present study aimed to perform such a comparison.

MATERIALSAND METHODS
Fishes

Altogether 40 market-size common carp, Cyprinus carpio, were taken from four
Hungarian fish farms. The carps were collected at the harvesting time (November-
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December). Semi-intensive fish production in polyculture is performed at the farms,
where the main species is the common carp. The main difference between farms is the
geographical characteristics. First and second fish farms (TG1, TG2) are dam-like, built
on clayey soil. The third and fourth (TG3, TG4) farms are in plains, built around banks.
TG3 is on peaty soil, there is a large reedy marsh around the ponds; TG4 is on salty,
alkaline soil. TG1 and TG2 are filled by streams, TG3 is filled with groundwater and
TG4 is filled from the Tisza-river and by groundwater. Fish feeding is similar in each
fish farm: 80% maize and 20% other grains.

Different carp strains were reared at farms: TG1: Attala mirror, TG2: Attala scaled,
TG3: Hortobagy lean (scaled), TG4: Szeged mirror.

Slaughtering, slaughter value
Carps were processed after percussive stunning in accordance with the rules of the Carp
Performance Testing Codex (2001). Before the conventional processing, the following
biometric traits were registered: body length, standard length, head length, tail length,
body height, body width. After the processing the separated parts of the body were
measured, and the slaughter value and fillet yield were calculated.

The following indexes were calculated: profile index (body length / body height),
cross-section index (body height / body width), head index (body length / head length),
tail index (body width / tail length)

Fillet flesh quality investigation

Fillet pH was measured at 45 min and 24 h post mortem, by a Testo 205 precision pH
meter (Testo AG, Lenzkirch, Germany). The colour (CIE Lab, L*—lightness, a*-redness,
b*—yellowness) of the fresh fillet was determined by a Minolta ChromaMeter 300
apparatus (Minolta, Osaka, Japan). Dripping loss was determined by the method of
Honikel, (1998). To determine the so-called cooking loss, fillet samples (100 g) were
closed into sealed bags and were cooked at 75 °C for 20 min. The exudate weight, as
expressed in the percentage of the initial sample weight was referred to as cooking loss.
The thawing loss was determined by the same manner, i.e. samples (25 g) were frozen
(20 °C) and thawed to room temperature after 2 days. Moreover, fillet dry matter
content was determined by drying to constant weight at 103 °C.

NIRSanalysis

Carp fillet samples of ca. 25 g were freeze dried and ground on an IKA laboratory mill.
Samples were filled into a small ring cup sample holder, and were scanned with a FOSS
NIRSystem 6500 spectrometer (Foss NIRSystems INC., Silver Spring, MD) equipped
with a sample transport module. Spectra were collected in reflectance mode between 800
and 2500 nm wavelength at 2 nm intervals, and were stored as log(1/R). Spectrum
acquisition was performed with the WinISI II version 1.5 spectral analytical programme
(InfraSoft International, Port Matilda, PA). All samples were scanned twice and the
average spectra were used in the statistical analysis.

Satistical analysis

SPSS 10 for Windows (1999) were used to the statistical analysis. First step was
excluding outliers beyond double range of standard deviation. ANOVA with Tukey-test
(P<0.05) were used to compare the slaughtering and flesh quality parameters. Fixed
factors were sex, strain and origin. The statistical analysis of NIR data was discriminant
analysis, to classify samples according their origin, i.e. fish pond.

302



Acta Agr. Kapos. Vol 14 No 2

RESULTSAND DISCUSSION

Table 1 shows the mean values and standard deviations in weight, slaughter weight, fillet
yield, slaughter value, dry matter, profile index, cross-section index, head index, tail
index, pH 45 min, pH 24 h, and cooking loss, dripping loss, thawing loss and colour

parameters according to fish farms.

Tablel

Slaughter and flesh quality parameters per fish farms/carp strains (meanzs.d.)

Parameters Attalamirror | Attala scaled Horzgfa?gé/)lean Szeged mirror
Weight 1499.6 £141.5"* | 954.5 +303.9" | 1941.8 +269.5° | 1488.6 +209.3"
Slaughtered weight | 915.8 £90.6™ | 513.8 +188.1" | 1088.4+137° | 844.4+120.5°
Fillet yield 457 +1.8% 40.1 +6.6% 43.7+29° 427+1°
Slaughtering value 61.1+2.5"° 53.6£6.6% 56.2+2.8" 56.7+1.6"
Profile index 21+0.1° 25+02° 25+02° 21+0.1°
Cross-section index 25+02° 25+04° 24+0.1° 25+0.1°
Head index 32£0.1° 3.7+£02" 3.7+£02° 3.5+02°
Tail index 254037 24+03" 22+02° 25+03°
pH 45 min 6.4+0.1 not determined 6.4+0.2 not determined
pH 24 h 6.2+0.1° 6.4+02° 6.2+02° 64+02%
Cooking loss 214+1.6° 16.1£2.6° 147+2.2° 17 £2.4°
Dripping loss 2.4+£0.8° 29+£0.6" 2.1+£0.6° 29+£1.2°
Thawing loss 6+1.6° 51+1.9° 6.5+1.8" 6+138°
Dry matter 27.9+3.4° 27.5+6.5° 32.7+49° 29.1+3.9°
L 46.7+3.5° 43.943.1° 44.9+3.6° 46.6+3°
a* 2.6+1.2° 3.2+1.8° 3.8+1.4° 2.9+1.4°
b* 1.5£1.2° 0.8+£1.4 0.9+1.1° 0.1+0.9*

+2P<0.05

According to our possibilities fish groups from the different farms were selected to
provide maximum homogeneity, but due to the largely different local conditions in the
technology and natural circumstances the slaughter weight was considerably different
among groups. Sex had a defined effect on the weight, namely females largely exceeded
males, most probably due to the well developed ovaries. By analysing slaughter value
the prescriptions of the Carp Performance Testing Codex (2001) were followed and the
slaughter value showed large differences among farms. This trait of carps originating
from farm TG1 showed the highest values. Interestingly fillet samples in this group
showed the highest cooking loss, referring to a low water holding capacity of carp flesh.

The somatometric indices of fish are basically connected to the strains. However, mirror
and scaled strains showed a clear significant difference only in the profile index. It is an
intriguing result that the water holding capacity of carp flesh is relatively low (independently
of farm), total losses (cooking, thawing and dripping) ranging from 23 to 30%, leading to the
conclusion that the culinary processing is best when using only mild treatment conditions,
mostly on fresh fillet. When comparing our results to those of other freshwater species, it
seems to be relatively high; in case of African catfish Szab0 et al. (2009) described ca. 12%
for the total losses. In the catfish, similarly to the carp the induced losses (cooking and
thawing) were rather high, as compared to the spontaneous dripping.
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The colour of meat is basically determined by its hem pigment contents, in particular by
myoglobine and haemoglobin. Carp flesh is low in myoglobine and is classified as white
meat. Results in our study concerning colour (L, a*, b*) are characteristic to carp flesh.
The fillet of female individuals was in every case characterized by higher L values, as
compared to the males (46.7+2.75 vs. 45.143.54, P<0.05). According to Gregory and
Grandlin (1998), in poultry paler meat colour is associated with lower ultimate pH,
which is consonant with our results.

The pH value measured at 45 minutes post mortem was always only slightly higher
that at 24 h p.m. This was caused by the muscle to meat conversion, by the breakdown of
glycogene. The relatively mild pH fall is attributed to the low glycogene concentration of
fish flesh, as compared to mammals. Interestingly, a defined sex effect was found on the
fillet pH, namely in the entire dataset the male individuals had significantly higher fillet
pH values, as compared to the females (Figure 1).

The NIRS analytical results indicate that simple classification of ground, freeze-
dried samples is effective, when performing the analysis on the entire spectral interval
(Table 2).

Figurel

Sex-dependent differencein the pH 24 value of carp fillets (1-male, 2-female)

fillet pH 24, by sex
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Table?2

Classification results of the 40 carp fillet samples, based on NIR spectra,
by discriminant analysis

Attala mirror 18 0 0 1

Nagyberki scaled 0 20 0 0

Hortobagy lean 0 0 17 1

Szeged mirror 0 0 1 15
Total 18 20 18 17
Misses 0 0 1 2

Succesfully classified 18 20 17 15
Standard error of cal. 0.21

R? 0.75

Standard error of cross val. 0.24

1-VR 0.69
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