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Effect of Starvation on Carcass Quality of Cyprinus carpio (Linnaeus, 1758)
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Abstract: Fish may experience starvation during and before catching and migration periods. Food deprivation
periods during primary periods may cause severe reduction of the fish’s body energy savings and may lead
to assimilation of textures for continuing the life and may have many effects on the fish carcass. This study was
conducted for six weeks on Cyprinus carpio with average weight of 3.243±0.132 g. The caps fingerling were
compared in feeding group and, starvation group in the format of completely random statistical design for the
duration of 6 weeks in similar farmed condition. Feeding group in each day was done by considering the weight
of live mass in different time intervals with the commercial food for 10% of body weight. The results showed
that there is a significant difference between the two studied groups in terms of parameters investigated
including fat, fiber, protein and ash of fish carcass (p<0.05), in a way that the minimum amount of fat, protein
and fiber factors and the maximum amount of ash was observed in starvation group. The results indicated that
by increasing the starvation period, causes change in carcass quality of Cyprinus carpio fish.
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INTRODUCTION at the time of long immigrations for spawning or when the

Cyprinus carpio among different and various species reasons. These changes are usually seasonal, however
is assumed as the best edible species and by the opinion they can vary and continue from some weeks to several
of many experts it is the first farmed species of the Iran. months ad result in sever reduction in energy reserves in
High resistance, delicious meat, speedy growth and high the fish body and cause assimilation of textures for
adaptive potential in different water situations and continuing the life [6]. In farming fish, they might
conditions have made Cyprinus carpio to be the superior experience starvation during and before prey and in
species in farming Cyprinidae [1]. By considering the loss shipment periods and also due to some nourishment
of natural habitats which has happened due to fishing and studies with fasting programs [7]. Natural and trial
human interferences which cannot be reconstructed only starvation periods are different. Natural starvation can be
by natural ways, thus we need to farm fish [2-4]. For this, followed by some parameters such as gonads growth, low
reconstructing Cyprinidae reserves in Caspian Sea, by temperature etc, however the effects of trial starvation are
mass artificial propagation and farming Cyprinus carpio probably dependent to interior and exterior factors. For
in ponds has started since 1982 [3] and has continued till instance, selection of season, temperature, light periods
now in Iran. One of the important points in successful and the fish’s age can substantially affect the study
farming of fish (including Cyprinidae) is depending to results [5]. The researchers have categorized the
ability of access to appropriate food for nourishing so responses to starvation in three different phases that the
that it can guarantee health and growth of them especially base of these categorizations are physiological changes
during growth steps [5]. However, usually different fish such as rate of weight losses, nitrogen excretion or main
species naturally confront the starvation phenomenon resources of physiological energy (which are
during their lifetime. Such state usually happens in winter, carbohydrates, fats and protein) during starvation periods

food at the living environment decreases for different
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[8]. Different and interesting results are reported by their severe dependence in terms of growth and health the
researchers in the fish. In Indian spiny turbot fish, after 35 qualitative parameters such as temperature and oxygen
days of fasting, the most fat in liver and gastroinstestinal were daily measured and recorded, in a way that the rate
was consumed [9]. The fish without high fat reserves, the of dissolved oxygen was equal to 5.5 - 6 mg/l, temperature
protein in white muscle is reduced during fasting [10]. equal to 24-28°C and pH of 7.5-8 during the study period.
However, another group of fish has saved the protein In order to understand the effects of starvation on the
reserve of the body and has used most the fat and carcass quality, each week, 5-7 fingerlings were chosen
glycogen to provide energy [5]. Another group of fish from each replicate (six times). The analysis of fat, fiber,
such as Salmon usually save the most part of fat in liver protein and ash contents were conducted in the
and internal viscera and as a result of starvation, this fat laboratory [12].
is quickly broken cause increase in the level of plasma free At the end, in order to analyze all data, Excel 2003 and
fatty acid [11]. Therefore, knowing about physiological SPSS 13 were applied. At first the data were investigated
and biological specifications of the fish and determination for ensuring their normal state (by Shapiro Wilk study).
of their compatibility potential with farming condition can Then, in case of their normal state, the data were analyzed
be a great help to success of fish farming. Since, by by one-way ANOVA variation study in 95% confidence
considering the searches, no study on the starvation level. At first, the general difference among the means was
effect on the carcass quality of the Cyprinus carpio has specified and then by help of Tukey study the groups
been conducted, performing the current study seems were separated from each other and in cases that the data
necessary. were not normal, the Kruskal-Wallis Non-parametric study

MATERIALS AND METHODS study was used for couple comparing of two groups. 

This study was done in six fiberglass tanks by RESULTS AND DISCUSSION
volume of 100 L and each of these tanks was numbered
and was separately equipped with ventilation systems to By considering the results obtained from this
have the oxygen in standard level. This study was done research, it was specified that starvation has been
in two groups and three replicates as below: effective on the carcass’s fat, protein, ash and finally the

Group A: complete feeding during the period (six weeks). statistical difference (p<0.05). In Figures 1 to 4, the rate of

Group B: complete starvation during six weeks. starvation group are displayed and at last, in Figure 5 the

After cleaning and watering the tanks, 240 number of compared. The results are indicative that the factors of fat,
Cyprinus carpio by weight of 3.243±0.132 g and average protein and fiber of carcass have confronted reduction
length of 5.8±0.303 cm were transmitted to  rear  tanks. and decline from the first to the last week due to
The carp fingerlings became compatible with the new starvation, however the ash of carcass have been an
condition during two weeks and after the compatibility exception for reduction and at the end of period it has
period  they  were   compared   in   six   fiberglass  tanks been increased. Also, in Table 1, the final amount of these
(40 pieces of Cyprinus carpio in each tank) in the format factors for both groups are indicated and comparing the
of completely random statistical plan for the duration of rate of these factors at the end of the study (sixth week)
six weeks in similar farming conditions. shows that the maximum amount of factors of carcass’s

The Cyprinus carpio of feeding group were fed by fat, protein, fiber and the minimum amount of carcass’s
commercial food having: 8.7% moisture, 11.2% ash, 32% ash at the end of period was belonged to feeding group.
protein and 10.5% fat. The required food for each day was As it is provided in the Figures 1-5 and Table 1, the
calculated by considering the weight of biomass in obtained results from this study indicates that by increase
different time intervals (usually after each biometry) for of starvation period, the Cyprinus carpio have had
10% of the body weight and was given to them at 8:00, reduction in survival rate and the amounts of carcass’s
12:00 and 16:00 h. By taking to account the importance of protein, fat, fiber are decreased and the carcass’s ash is
different environmental factors in farming the fish and increased.

was used for comparing groups and Mann-Whitney

survival rates and in this term, there are significant

carcass’s protein, fat, fiber and ash during the period for

survival rate between the two studied groups is
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Fig. 1: Mean of changes in carcass’s protein in starving group

Fig. 2: Mean of changes in carcass’s fat in starving group

Fig. 3: Mean of changes in carcass’s fiber in starving group

Fig. 4: Mean of changes in carcass’s ash in starving group
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Fig. 5: Survival rate of the two studied groups

Table 1: Comparing amount of group factors and survival rate in the two
studied groups

Parameters Group A (feeding) Group B (starvation)
Carcass’s protein 15.14±0.47 8.6±0.44 b  a

Carcass’s fat 4.23±0.23 0.24±0.05 b  a

Carcass’s fiber 0.36±0.06 0.28±0.05 b  a

Carcass’s ash 5.29±0.39 3.07±0.64 b  a

Survival rate (%) 88.33±2.7 51.76±2.788 a  b

Non-common letters are indicative of significant state (p<0.05)

The results for investigating the carcass quality in
common carp have indicated that starvation is effective in
the rate of carcass’s protein, fat, fiber and ash and there
are statistical significant differences between subjective
group (p<0.05), in a way that increase of the starvation
period’s length cause reduction in the rate of these
factors in Cyprinus carpio and also reduction in survival
rate. After analyzing the carcass and investigating the
data, it was specified that at the end of starvation period
which is the sixth week, the rate of carcass’s fat has
reached to its minimum level which means that at the time
of starvation, not only reserving materials in liver is
stopped, but also glycogen and liver fat are used for
providing energy needs [13]. The results of study
conducted on Cyprinus carpio showed that during six
weeks, the carcass’s protein by a relative increase in the
third week of starvation has decreased and this indicates
that starvation is effective on carcass’s protein and will
cause reduction in that.

The minimum rate of carcass’s fiber was observed in
starvation group in the sixth week and its maximum rate
was in feeding group in the sixth week. As a result of
measuring the carcass’s ash in Cyprinus carpio, it was
specified that the minimum rate was related to starvation
group in the first week and its maximum rate was in
feeding group in the sixth  week.  The  results  obtained
for  the   survival   indicator   in  two  groups  indicates
that  there  are  statistical   significant  differences
between  studied  group  in  terms   of   survival  rate

factor (p<0.05) and the minimum amount belongs to
starvation group in the sixth week. Sheng et al. [14] in
2007 have reported reduction in survival rate of
Hippocampus trimaculatus and Hippocampus kuda
under  starvation which is compatible by the results of
this research [14]. In 2010, Feng et al. [15] reported
significant difference in density of Ruditapes
philippinarum in different sizes due to starvation that by
increase of starvation period the rate of carcass’s ash
would increase [15] and it can be said that it is compatible
by the results of this study. Moreover, the results of
current study indicated that the increase in starvation
period is effective on quality of the meat of Cyprinus
carpio and by increase of period the rate of factors of
carcass’s protein, fat and fiber has reduced and the
carcass’s ash has increased. Also the health and survival
rate of the fish decreases.
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