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ABSTRACT

Original Scientifi c Article

INTRODUCTION

The minimum content of nutrients in the blend 
for fish is determined by scientifi c standards 
(1). The needs in amino acids vary depending on 
the species, growing technology, and the water 
temperature (2). Lysine, methionine, tryptophan, 
and arginine are the limiting essential amino acids 
which determine the growth and development of 
carp. Balanced content of these amino acids and 
the content of protein normally ensure suff icient 
quantity and the rest of the ration (3). Fishmeal 
contains three major nutrients; protein, fat and 
minerals. The protein in fishmeal is an excellent 
source of the aforementioned amino acids lysine, 
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methionine and tryptophan in finfish feeds (4). In 
recent years, replacement of fish meal with cheaper 
ingredients of either vegetable or animal origin in 
fish feed is necessary, because of the rising cost of 
raw materials and uncertain availability of fish meal 
(5). Nowadays, the research has focused on utilizing 
less expensive and readily available resources to 
replace fish meal, without reducing the nutritional 
quality of feed (6, 7, 8, 9). There are several 
protein sources that have the potential of replacing 
fishmeal in aquaculture feeds without affecting 
the growth performance of fish (10). Products like 
soybean, canola meals, fish silage and microalga, 
in particular, are widely used in animal nutrition 
because of their high protein content (40-50%) low 
cost and relative availability. The nutritive value of 
a raw material depends on its chemical composition, 
the content of essential amino acids, carbohydrates, 
minerals and their availability to fish during the 
metabolic process (11) and water temperature (12).

The experiment tried to evaluate the replacement 
of fish meal by low cost waste nonstandard fish with 
wheat bran filler according to the method described 
by Ilieva et al (13, 14) for carp in recirculation 
system.
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MATERIALS AND METHODS

Experimental Site
The evaluation of compound feed containing 

Ribotricin was conducted by performing one 
experiment. The study was carried out at the Faculty 
of Agriculture, Trakia University, Bulgaria.

Experimental System and Fish
The experimental fish, carp (Cyprinus 

carpio) were procured from the freshwater fish 
farm Tundja73, Nikolaevo, Bulgaria. Animals 
were acclimatized for 5 (five) days before the 
commencement of the experiment. This was done 
in order for the fish to empty their stomach content 
and to force them to adjust to the new diet. The 
feeding trial was conducted in concrete tanks. The 
tanks were properly washed, disinfected and rinsed 
with clean water prior to the beginning of the study. 
The fish were stocked at a density of 20 in each of 
the tanks containing 700 L of dechlorinated bore 
water. The adequate level of oxygen in each tank 
was maintained through aeration.

Diet Formulation and Preparation
The ingredient composition and chemical 

content in the experimental diets are shown in 
Table 1. The calculated daily ration was supplied 
in 5 equal rations: 08:00; 10:00; 12:00, 14:00 and 
16.00 h. This ration level was determined near to 
satiety according to rearing conditions. 

Experimental Procedure
For the purpose of this study, the formulated diet 

was divided into two designated feed treatments: 
FM (with fish meal) and RT (with Ribotricin). The 
8 tanks of 4 replicates were used as follows for 
the experiment. Feed FM (control diet): standard 
artificial carp feed, Feed RT: standard artificial carp 
feed with fully replaced fish meal.

The experiment was carried out for 90 days, 
while all analyses for proximate composition
were determined according to the methods of 
Todorov et al., (15).

Water samples were collected every day from
locations at the entrance and the end of cages  
(Table 2). Water temperature (оС) was measured for 
24 h with a digital thermometer. Dissolved oxygen, 
(mg/l), nitrate (ppt) and active acidity (pH) were 
determined using WTW-oxi330, HANNA HI 98312 
and REDOX Zac plus.

Measurement of growth parameters
The growth parameters were measured 

according to the methods described by Todorov and 
Ivancheva (16). Before measurement, the fish were 
anesthetized with clove oil (40 mg L–1). Growth 
performance was calculated as follows: 

Protein efficiency ratio (PER) was based on the 
mean weight gain of a fish divided by its intake of a 
particular food protein during the test period.

Table 1. Inclusion levels of ingredients in experimental diets and its proximate composition

Feed ingredients Unit RT FM
Soybean meal % 31.3 24
Corn % 16 20
Wheat % 20
Fish meal % 19
Sunfl ower meal % 8 12
Ribotricin % 39
DCP % 4.7 4
Salt % 0.5 0.5
VM premix % 0.5 0.5
Proximate composition 
Dry matter % 89.94 88.63
Moisture % 10.06 11.37
Crude protein % 30.12 30.44
Crude fat % 4.89 3.27
Crude fiber % 5.30 4.61
Digestible energy kcal/kg-1 2394 2420
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Table 2. The range of water quality parameters 
during the experimental period

Parameters Unit Mean ± SD

D.O. mg /l 8.65 ± 0.52

Temperature 0C 23.24 ± 1.21

pH 7.33 ± 0.31

NO3
- Ppt 35.8 ± 1.08

PER = W / amount of protein fed 

Feed conversion ratio (FCR) was determined by 
dividing the total weight of the food given by the 
total increase in weight gained by the fish over a 
period of time while feed intake (FI) was calculated 
as the addition of daily mean feed intake of the fish 
during the period.

FCR     =   FC / (W2-W1)

RESULTS 

Group of 5 fish, randomly selected from each 
tank, were weighed every 45 days. The results of 
the growth parameters, feed conversion and protein 
efficiency ratios are shown in Table 3. Experimental 
fish utilized the two feeds at varying levels, which 
brought no signif icant variations (p>0.05) to growth 
parameters. At the start of the trial the Initial Body 
Weight (IBW) for the fish from the control group 
were 0.047 ± 6.52 and 0.046 ± 8.04 respectively 
for the fish from the experimental variant (Table 
3). We should point out that even though it was 
not significant, the Final Body Weight of carp fed 
with FM was higher, but the differences were not 
statistically proven. Similar tendency was observed 
for PER, FCR and SGR. All three parameters were 
lower for the experimental treatment (fish fed with 
the Ribotricin supplement diet), compared with the 

Control catch Unit Ribotricin (RT) Fish meal (FM)
Start general biomass Kg 3.68 3.76
Initial body weight Kg 0.046 ± 8.04 0.047 ± 6.52
Final general biomass Kg 8.96 9.44
Final body weight Kg 0.112± 2.14 0.118± 4.04
PER 1.31 1.40
FCR g/g-1 2.36 2.20
SGR % day-1 2.07 2.15
Survival % 100 100

Specific growth rate (SGR) (%/day): This is 
the relationship of the difference in the weight of 
the fish within the experimental period. Where t is 
the period of culture in days, ln W0 is the natural 
logarithm of the weight of the fish at the beginning 
of the experiment, and ln Wt is the natural logarithm 
of the weight of the fish at day t. (W0 and Wt are in 
gram).

SGR     =   (lnW2-lnW1) / (t2-t1)
-1 x 100                                                                  

Statistical analysis
All data were expressed as mean ± SD. Data were 

subjected to analysis of variance (STATISTICA 6) 
to compare differences among individual means.

values of these parameters received for the fish fed 
with the control diet (fish meal (FM). The obtained 
data for these performance traits was not significant 
(p>0.05).

After 90 days of rearing, all fish were harvested 
from the recirculation system. The survival rate for 
all the fish was found to be 100% throughout the 
experimental period.

DISCUSSION

The measured temperature and dissolved 
oxygen were optimal for carp, because the optimal 
temperature must be in a range between 22 and 24 ºС

Table 3. Effect of different experimental feed on FCR, SGR, PER
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and the oxygen level should not fall below 8 mg /l 
(2). The used experimental diet did not significantly 
change the pH of the water in the tanks.

Fishmeal is generally added to animal diets 
to increase feed efficiency and growth through 
better feed palatability; it enhances nutrient uptake, 
digestion, and absorption (17). However, the 
inconsistency of supply, the growing demand and 
price, among other problems, are limiting the use 
of fishmeal and putting greater pressure on the feed 
industry to find an economical alternative source of 
protein (18). The possibility of replacing fishmeal 
with fishery by-products, such as waste nonstandard 
fish, shrimp head meal and fish silage have been 
tested in various aquaculture feeds (19). Although 
not significant, the results received from the trial 
showed that fish fed with control diet consisting of 
fish meal exhibited higher growth rate (Final body 
weight, Feed conversion ratio, Protein efficiency 
ratio and Specific growth rate) when compared to 
carp fed with experimental diet. Our results were 
in accordance with the data obtained by Toledo et 
al. (20, 21). They replaced fishmeal with shrimp 
head meal in Israel tilapia (Oreochromis aureus) 
feed without any adverse effects on feed and growth 
efficiency. Similar data  was received in research 
conducted to investigate the replacement of fish 
meal with fish silage in Nile tilapia (Oreochromis 
niloticus) (22, 23, 24, 25) and Mozambique Tilapia 
(Oreochromis mossambicus) (26). Carp species are 
omnivorous species and because of that they have the 
ability to assimilate alternative protein like tilapia. 
The results of the experiment showed that feeding 
fish on compound feeds containing Ribotricin had 
no negative effect on growth parameters. Based 
on the obtained data, the authors assumed that the 
Ribotricin is an adequate feed for carp and could be 
successfully used for substitution of fish meal.
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