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ABSTRACT 

The purpose of this study is to evaluate the effect of a dietary savory extract supplement on the survival 

rate, growth performance, feed conversion ratio and economic efficiency of common carp (Cyprinus 

carpio L.) reared in a recirculation system. Thirty-two carps were allotted into two experimental var-

iants, each of them comprising two replications with 8 fish in a group. The average initial live weight 

of fish from both replications from the control group (CG) and experimental group (EG) was 

866.56±113.99 g and 866.81±119.10 g, respectively (p>0.05). They were kept in concrete tanks with 

efficient water volume of 0.8 m3, elements of the recirculation system. Carps were fed pelleted carp 

feed with 25% crude protein, produced with pellet size of 6 mm. The feed of fish from the EG was 

supplemented with 1% powdered savory extract, after lubricating the pellets with 5 ml sunflower oil 

per 100 g feed. Control carp received the same amount of sunflower oil-lubricated feed. The daily 

ration of fish from both replications was 1.8% of their live weight. The experiment duration was 45 

days. Survival rates during the experiment showed 100% survival in carps, supplemented with 1% 

savory extract as well as in control fish.  The average individual weight gain of carps from the two 

EG replications (supplemented with 1% savory extract) was 154.63±28.39 g, which was higher than 

that of controls by 57.18% (Table 3), as the differences were statistically significant (p<0.001). At the 

end of the trial, the analysis of consumed feed amount showed that feed conversion ratio in the group 

supplemented with 1% savory extract was 2.25±0.43 e.g. by 67.11% lower than that of control group, 

as the differences were statistically significant (p<0.001). The group that received 1% savory extract 

exhibited better economic conversion ratio (1.98), by 42.42% lower than that of the non-supplemented 

group. 

Keywords: Common carp, Savory extract, Feed conversion ratio, Weight gain, Survival rate,        

Economic efficiency 
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Introduction 

The monitoring of fish nutrition and the amount of uncon-

sumed feed help optimize feeding and economic manage-

ment of the farm, improve profitability and reduce the neg-

ative impact of fish production on the environment (At-

anasov et al., 1999). In recent years, the fish feed has in-

cluded a variety of nutritional supplements to improve its 

quality. Furthermore, dietary additives should improve feed 

utilization. Conducted experiments with various types of 

feed supplements (Jayaprakash and Euphrasia, 1996; Polat 

and Beklevik, 1999; Citarasu et al., 2003; El-Dakar et al., 

2007). One of the requirements of this approach is the use 

of organic ingredients in the production of feed for various 

species, including biologically based immune-stimulants, 

which improve the health status and reduce the mortality of 

cultivated hydrobiones (Raa 1996). They are a requirement 

of organic aquaculture and are widely used in the feed in-

dustry (Galleoti, 1998; Best, 2002; Li and Gatlin, 2004; 

Costa – Pierce, 2010). The use of plant extracts as supple-

ments in fish feed is harmless to fish and the environment 

(Gabor et al., 2010; Gabor et al., 2011). At present, interest 

in modern standards and requirements related to organic aq-

uaculture is increasing in the European Union, the US and 

other countries (Staykov et al., 2005). The ultimate success 

in aquaculture depends on thorough knowledge of biology, 

controlling the production cycle and maintain a close link 

between nutrition and health status (Wedemeyer 1997, Stay-

kov et al., 2005). Many authors have described the benefi-

cial effects of the use of food additives on the survival and 

productivity of fish and treatment of various infectious dis-

eases and parasites in fish (Zhou and Li 2004; Culjak et al. 

2006; Stratev et al., 2018). However, studies that have as-

sessed the effect of phytoadditives on growth indicators and 

feed conversion parameters for different farmed fish species 

are few. 

The savory (Satureja hortensis) is a species of the Lami-

aceae family, grown in warm temperate regions of the north-

ern hemisphere, whose fresh and dried leaves are used as a 

spice. They are known to have antimicrobial, antitumor, an-

timutagenic, antigenotoxic, analgesic, antispasmodic, anti-

inflammatory, angiogenic, antiparasitic, antiplatelet, and an-

tioxidant properties (Charles, 2012). The influence of sa-

vory (Satureja hortensis) on the gut micro flora, immune re-

sponse and blood biochemical parameters of juveniles carp 

(Cyprinus carpio) is reported by Mousavi et al., (2016).  

The purpose of this study is to evaluate the effect of a dietary 

savory extract supplement on the survival rate, growth per-

formance, feed conversion ratio and economic efficiency of 

common carp (Cyprinus carpio L.) reared in a recirculation 

system. 

Materials and Methods 

Thirty-two common carps were allotted into two experi-

mental variants, each of them comprising two replications, 

with 8 fish in a group. The average initial live weight of 

carps from the control group (CG) and experimental group 

(EG) was 866.56±113.99 g and 866.81±119.10 g, respec-

tively. Fish were kept in concrete tanks with efficient water 

volume of 0.8 m3, elements of the recirculation system. 

They were fed pelleted carp feed with 25% crude protein, 

produced by the Top mix company, with pellet size of 6 mm. 

The feed of fish from the EG was supplemented with 1% 

powdered savory extract after lubricating the pellets with 5 

ml sunflower oil per 100 g feed. Control carps received the 

same amount of sunflower oil-lubricated feed. The nutrient 

content in the pelleted feed of both groups’ common carp 

(Cyprinus carpio L.) is as follows presented:  

 CG: Crude protein- 25%; Crude lipids -3.10 %; Crude 

fiber -6 %; Crude ash - 8%; P- 1.04%; ME- 

11.10MJ/kg; Vitamin A-4800 IU/kg; Vitamin D-900 

IU/kg; 

 EG: Crude protein- 25%; Crude lipids -3.10 %; Crude 

fiber -6 %; Crude ash - 8%; P- 1.04%; Savory extract 1 

%; ME- 11.10MJ/kg; Vitamin A-4800 IU/kg; Vitamin 

D-900 IU/kg. 

The daily ration of fish from both replications was 1.8% of 

their live weight and they were fed three times per day. The 

experiment duration was 45 days. 

 The hydrochemical parameters in the recirculating sys-

tem of the common carp (Cyprinus carpio L.) were de-

termined using methods adapted for fish-farming  and 

MultiLine P4 as follows: Quantity of the dissolved ox-

ygen/mg.l-1; pH; Electrical conductivity/ µS.cm-1 and 

BDS EN 27888; Quantity of nitrates, mg.l-1 – BDS 

17.1.4.12:1979; Quantity of nitrites, mg.l-1 – BDS ISO 

26777:1997. 

The above water parameters were daily measured. 

 The economic efficiency analyses of the savory extract 

supplementation in the diet of carp (Cyprinus carpio 

L.), cultivated in recirculation system, data for feed 

conversion ratio, weight gain and survival rate were 

used. Comparisons of these traits were made between 

the fish of the different experimental groups and the 

costs for the pelleted feed were determined. The price 

cost for 1 kg weight gain of the fish, cultivated in recir-
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culation systems was determined. The economic con-

version ratio (ECR) was calculated, using the following 

equation (Piedecausa et al., 2007):  

 ECR = Cost of Diet x Feed Conversion Ratio (FCR) 

Statistical evaluation of the data was done by STATISTICA 

6.0 software (StatSoft Inc., 2002). 

Results and Discussion 

During the trial period the hydrochemical parameters in the 

recirculation system were maintained in the optimal limits 

for common carp. Their values during the experiment are 

presented in Table 1.  

The water temperature for the two experimental groups was 

24.00 ±1.48ºC. Dissolved oxygen content from both repli-

cations of control and experimental variants was 6.63 ±0.32 

mg.l-1 and 6.68 ±0.36 mg.l-1, respectively, but differences 

were not significant (p>0.05). Water pH from both replica-

tions of CG and EG was 7.66 ±0.24 and 7.64 ±0.21, respec-

tively, as no significant differences between the replicates 

were found (p>0.05). Electric conductivity of water during 

the experiments was 675 ±25.00 μS.cm-1. 

The results of Table 2 shows fish production parameters in 

both experimental groups and economic efficiency of com-

mon carp.  

 

Table 1. Water parameters in the recirculation system during the experiment with common carp 

Parameter n 
CG EG Optimum values (Reg-

ulation № 4/2000) x ±SD x ±SD 

Temperature, ºC 45 24.00 ±1.48 24.00 ±1.48 22.0-26.0 

Dissolved oxygen, mg.l-1 45 6.63 ±0.32 6.68 ±0.36 > 5 

pH 45 7.66 ±0.24 7.64 ±0.21 6.5-8.5 

Electric conductivity, 

μS.cm-1 
45 675 ±25.00 675 ±25.00 - 

 

 

Table 2. Fish production parameters and economic efficiency of common carp, grown in recirculation system 

Parameter n 
CG EG 

x ±SD x ±SD 

Initial body weight, g 16 866.56 ±113.99 866.81 ±119.10 

Final body weight, g 16 964.94 ±92.04 1021.44 ±118.28 

Survival rate, % 16 100 100 

Average individual weight gain, g 16 98.38 ±25.63 154.63 ±28.39*** 

FCR 16 3.76 ±1.39 2.25 ±0.43*** 

ECR  2.82 1.98 

*** p≤0.001 
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The average initial live weight of carps from both replica-

tions of control and experimental variants was 866.56 

±113.99 g and 866.81 ±119.10 g, respectively, but differ-

ences were not statistically significant (p>0.05). By the end 

of the experiment, there was a tendency to higher average 

live weight of fish, fed with 1% savory extract supplemented 

pellets – 1021.44 ±118.28 g vs 964.94 ±92.04 g in control 

fish (p>0.05). 

Survival rates during the experiment showed 100% survival 

in fish supplemented with 1% savory extract as well as in 

control carps.   

The average individual weight gain of fish from the two EG 

replications (supplemented with 1% savory extract) was 

154.63 ±28.39 g which was higher than that of controls by 

57.18% (Table 2), as the differences were statistically sig-

nificant (p<0.001).  

At the end of the experiment, it was calculated that feed con-

version ratio in experimental carps, supplemented with 1% 

savory extract, was 2.25 ±0.43 on the average, e.g. by 

67.11% lower than that of control group, as the differences 

were statistically significant (p<0.001) (Table 2 ). 

The better utilization of the pelleted feed supplemented with 

1% savory extract had a beneficial effect on the growth per-

formance of experimental carps. In the beginning of the 

trial, the body weight of all carps was similar were similar 

866.56 ±113.99 g and 866.81 ±119.10g (p>0.05). At the 

end, supplemented fish tended to have insignificantly higher 

average live weight than controls whose live weight were by 

5.86% lower (p>0.05) (Таble 2 ). These results confirm 

Mousavi et al. (2016), whose reported better indicators of 

the gut microflora, immune response and blood biochemical 

parameters by adding 1% savory powder to juveniles carp 

feed. The results obtained in these studies are probably due 

to improved metabolism of nutrients in fish that receive sa-

vory extract. 

The chosen experimental period was comparatively short, 

but some tendencies were established in current study. More 

experiments with long trial period were needed in the future 

to confirm the received results.    

In the Table 2 are presented and the results of the economic 

conversion ratio of the used pelleted feed. Its price was 750 

BGN per ton, VAT excluded for CG. To this feed price, the 

costs for the savory extract supplement should be added, 

which made the pellets of the experimental group more ex-

pensive by 130 BGN per ton, VAT excluded. 

The group that received 1% savory extract exhibited better 

economic conversion ratio (1.98), by 42.42% lower than 

that of the non-supplemented group.  

Conclusion 

The study showed that the savory extract might successfully 

be used as a feed additive to the diet of common carp. Its 

supplementation to the pellets influenced positively the 

growth, did not have negative effect on the survival rate of 

the fish, enhanced the weight gain, reduced the feed conver-

sion ratio, as well as the economic conversion ratio.  
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