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Abstract

Georgieva, K., Zhelyazkov, G., Staykov, Y. & Georgiev, D. (2019). Eff ect of dietary phytoextracts supplementation 

on chemical composition of common carp (Cyprinus carpio L.), cultivated in recirculating system. Bulg. J. Agric. 

Sci., 25 (Suppl. 3), 178–181

This study was conducted to investigate the eff ects of the dietary phytoextracts supplementation on the chemical composi-

tion in the meat of common carp (Cyprinus carpio L.). The fi sh were divided into 6 groups: one control (C) and fi ve experi-

mental groups whose feed was supplemented with 1g of curcumin (EC), paprika (EP), thyme (ET), oregano (EO) and garlic 

(EG). Signifi cant infl uence was found on the water content and dry matter in EO group. The addition of phytoextracts to the 

diet of carp did not change signifi cantly the protein, lipid and ash contents (P > 0.05).
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Introduction

Phytoadditives are a relatively new class of additives and 

the knowledge regarding their use or mode of action is some-

times partially or totally absent (Erol-Florian et al., 2011). 

They have a number of eff ects among which, most notable 

are the antioxidant, antimicrobial, bioproductive and immu-

nostimulating eff ects. Studies were carried out and focused 

on cultured species (rainbow trout, tilapia, carp etc.) using a 

wide variety of plants (garlic, oregano, paprika, thyme, cur-

cumin, ginger, onion, nettle etc.) revealed the positive eff ects 

of the phyto-additives on growth performance and chemical 

composition of the meat. 

The addition of garlic to the feed of rainbow trout had 

positive eff ects on growth and chemical composition of the 

meat (Farahi et al., 2010). The same infl uence of garlic sup-

plementation was established to african catfi sh (Agbebi et 

al., 2013), benni fi sh (Мaniat et al., 2014) and Oreochromis 

niloticus (Mehrim et al., 2014). Some data reported for better 

chemical composition of the meat of rainbow trout fed with 

thymol-carvacrol (Ahmadifar et al., 2011). The supplemen-

tation of thyme led to higher growth performance of Oreo-

chromis niloticus (Antache et al., 2014). According some 

authors the addition of curcumin to the diet of Cyprinus car-

pio and Oreochromis niloticus had positive eff ect on growth 

(Arunkumar et al., 2016; Mahmoud et al., 2017).

Therefore, this study was conducted to investigate the 

eff ects of the dietary phytoextracts supplementation on the 

chemical composition in the meat of common carp (Cypri-

nus carpio L.) cultivated in a recirculaiton system.

Material and Methods

Experimental design

The common carps used in this research were raised in con-

crete tanks with effi  cient water volume 0.8 m3, part of a recircu-

lation system. Fish were divided into six groups of 10 fi sh each: 

one control (C) and fi ve experimental groups whose feed was 
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supplemented with curcumin (EC), paprika (EP), thyme (ET), 

oregano (EO) and garlic (EG). The feed of the fi sh from ex-

perimental groups was supplemented with 1 g dry extract of the 

above mentioned spices, which was dissolved in 9 ml distilled 

water and sprayed onto 100 g feed one hours before feeding. 

The fi sh from the control group (C) did not receive any phyto-

extracts. Each of trial variants was with two replications. The 

fi sh were fed three times per day with extruded pellets produced 

by „Aqua garant“ Co, with pellet size 6 mm. The nutritional 

content of extruded feed for the diff erent groups is presented in 

Table 1. The duration of the experiment was 60 days.

After feeding period, 4 fi sh of each group were randomly 

selected for evaluation of the chemical composition in the 

fi llets. Тhe experiment was conducted in accordance with 

the requirements of Regulation 20/1.11.2012 for minimum 

requirements for the protection and welfare of experimental 

animals and the requirements to sites for use, growth and / 

or their delivery.

Chemical composition

Meat samples were prepared according to AOAC (2006; 

method 983.18) and subjected to determination of water 

content (%) using air drying (AOAC, 1997; method 950.46). 

Crude protein content (%) was calculated by converting the 

nitrogen content, quantifi ed by Kjeldahl’s method, using an 

automatic Kjeldahl system (Kjeltec 8400, FOSS, Sweden). 

Lipid content (%) was determined by the method of Soxhlet, 

using an automatic system (Soxtec 2050, FOSS, Sweden). 

Ash content (%) was investigated by incineration in a muffl  e 

furnace (MLW, Germany) at 550°C for 8 h. Crucibles were 

brought about the room temperature and weighed. 

Statistic

The results were statistically evaluated to determine the 

eff ect of the phytoextracts in the diet of common carp on the 

chemical composition of the fi llets. The statistical evaluation 

was preformed using STATISTICA 6.0 software (StatSoft 

Inc., 2002).

Results and Discussion

The supplementation of oregano extract in the diet had 

signifi cant eff ect on the water content in the fi llets of com-

mon carp – 77.92±0.16% as compared to that of control 

and fi sh, fed with extruded pellets, supplemented with cur-

cumin, paprika, thyme and garlic extracts. It is statistically 

(Р<0.01) signifi cantly higher than values of this parame-

ter of carps from a control and other experimental groups 

by 1.28% (C), 1.45% (EC), 1.79% (EP), 0.60% (ET) and 

1.37% (EG). The protein content in the fi sh of control and 

experimental groups was as followed: C – 17.89±0.84%, 

EC – 16.33±1.53%, EP – 17.00±1.55%, EТ – 17.06±1.32%, 

EО – 17.33±0.92%, and EG – 16.70±0.93% but diff erences 

among groups were insignifi cant (P > 0.05) (Тable 2). The 

phytoextracts supplementation had no signifi cant infl u-

ence on the lipid content in the fi llets of fi sh from experi-

mental groups. The lower lipid content was established in 

fi sh, fed with pellets, enriched with oregano extract (EO) 

– 3.57±0.98%, compared to the values of this parameter of 

individuals from C and EC, EP, ET, EG groups. Neverthe-

less, the values of this parameter in carp from a control and 

experimental groups were relatively close – 4.00±0.65 – 

5.75±4.62% (P > 0.05).

Table 1. Nutritional content in the feed for common carp (Cyprinus carpio L.), cultivated in a recirculation system 

№ Parameters Experimental groups

C EC EP EТ EP EG

1 Crude protein, % 30.00 30.00 30.00 30.00 30.00 30.00

2 Crude fat, % 8.00 8.00 8.00 8.00 8.00 8.00

3 Crude fi bre, % 5.00 5.00 5.00 5.00 5.00 5.00

4 Crude ash, % 8.50 8.50 8.50 8.50 8.50 8.50

5 Calcium, % 1.40 1.40 1.40 1.40 1.40 1.40

6 Phosphorus, % 1.10 1.10 1.10 1.10 1.10 1.10

7 Sodium, % 0.20 0.20 0.20 0.20 0.20 0.20

8 Curcumin, % – 1.00 – – – –

9 Paprika, % – – 1.00 – – –

10 Thyme, % – – – 1.00 – –

11 Oregano, % – – – – 1.00 –

12 Garlic, % – – – – – 1.00

13 Metabolisable energy, MJ/kg 16.60 16.60 16.60 16.60 16.60 16.60

* 1 kg compound feed contains: vitamin A – 10000 IU; vitamin D3 – 1750 IU; vitamin E – 175 mg; vitamin C – 100 mg

** 1 kg compound feed contains: Fe – 80 mg; Mn – 35 mg; Cu – 10 mg; Zn – 107 mg; J – 2.3 mg; Se – 0.4 mg
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Signifi cant infl uence concerning dry matter was found in 

oregano group. The dry matter content in the meat of the 

fi sh from EO group was 22.08±0.16% and it was signifi cant-

ly lower than that of the fi sh from control and experimen-

tal groups by 4.57% (C), 5.11% (EC), 6.34% (EP), 4.40% 

(ET) and 4.84% (EG) (P<0.05). The data revealed that the 

ash content in fi llets of carp from a control and experimen-

tal groups were almost equal, with no signifi cant diff erences 

among groups (P > 0.05).

The present study demonstrated that the addition of 1 

g oregano extract to dietary of common carp, cultivated in 

recirculation system increased signifi cantly the water con-

tent in fi llets. This is contrary to the results of others authors 

who established no signifi cant infl uense on water content in 

the meet of rainbow trout (Oncorhynchus mykiss), fed with 

thymol – carvacrol powder (Ahmadifar et al., 2011). How-

ever, the data of our research revealed no diff erences in wa-

ter content in the fi llets of carp received fed, supplemented 

with curcumin, paprika, thyme and garlic extracts compared 

to fi sh from control group. Similar results were established 

using diff erent dietary paprika levels in the feed of Zacco 

platypus and Paralichthys olivaceus (Lee et al., 2010; Pham 

et al., 2014). According some data, insignifi cant infl uence on 

the water content also were observed in the meet of Oreo-

chromis niloticus fed with thyme extract (Antache et al., 

2014). Some authors found that the addition of curcumin to 

the diet of Oreochromis niloticus had no positive eff ect on 

the water content (Mahmoud et al., 2017). Similar results 

were established on the infl uence of garlic added in the diet 

of Dicentrarcus labrax (Saleh et al., 2015). In the present 

study, the inclusion of phytoextracts did not change signifi -

cantly the protein content in fi llets of the carp from a contol 

and experimental groups. However, the supplementation of 

curcumin in the diet showed insignifi cantly lower protein 

content as comparison to that of the fi sh from control group. 

On the contrary, other authors having fed curcumin to Se-

bastes schlegeli and Cyprinus carpio L. reported its positive 

eff ect on the protein content (Hwang et al., 2013; Arunku-

mar et al., 2016). The recent experiment showed relatively 

close values of lipids in the fi llets of Cyprinus carpio L., re-

ceiving phytoextracts. Although, insignifi cantly lower lipid 

content was observed in fi sh from the group fed feed, added 

with oregano extract. This is contrary to the results of some 

authors who found signifi cantly higher lipid content in the 

meat of rainbow trout (Oncorhynchus mykiss) fed with pel-

lets, supplemented with oregano extract (Ahmadifar et al., 

2011). According to the experimental data from the present 

study dietary oregano decreased signifi cantly the dry mat-

ter content in fi sh fi llets. Contrary to these results, another 

researches found signifi cantly higher dry matter in the meat 

of rainbow trout fed with oregano extract (Erol-Florian et al., 

2011). The results of feeding experiment with carp, revealed 

almost equal values of ash content to the fi sh from C, EC, 

EP, EТ, EО and EG groups. Similar results were established 

with diff erent dietary paprika and lipids levels in the feed 

of Zacco platypus and Paralichthys olivaceus (Lee et al., 

2010; Pham et al., 2014). Phytosupplement thyme added to 

the feed of nile tilapia (Oreochromis niloticus) led to equal 

values of ash content, as well (Antache et al., 2014). Accord-

ing to some data the addition of curcumin had no signifi cant 

eff ect on the chemical composition in the meat of Carassius 

auratus (Jiang et al., 2016). 
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