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Abstract  

The main objective of the present research is to evaluate the biochemical composition of A. 
stellatus meat, after the administration of the phytobiotics in feed. One year and four months old A. 
stellatus fish were used, with an initial average weight of 121.21 ± 68 g / fish. The experimental trial 
lasted days and was hold at the pilot aquaculture recirculating system. The phytobiotics used were 
incorporated in feed with gelatin in a concentration of 2% / kg feed and were represented by thyme 
(Thymus vulgaris) that the seabuckthorn (Hippophaerhamnoides). Two experimental variants were 
made: V1 – sea buckthorn  and V2  - thyme. The fish were fed with Alterna Storione feed, with 48% 
crude protein and 16% fat. During the experiment, the water physico-chemical parameters were in 
the normal range for an optimal growth of stellate sturgeon. At the end of the experiment significant 
differences (p<0.05) were observed between the two experimental variations in terms of dry matter, 
protein, fat and moisture content. Not significant differences (p>0.05) were recorded concerning the 
percentage of ash. The highest value of moisture (83.44%) was recorded in V2 (thyme), the lowest 
fat content (0.29%) was recorded in V1 (seabuckthorn). In conclusion, the two types of phytobiotics 
(thyme, seabuckthorn), administered in a concentration of 2% / kg feed, significantly influenced the 
biochemical composition of A. stellatus meat. 
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INTRODUCTION1 

The fish is a source of food with high 
nutritional value, used in the human diet.  

Sahu and his collaborators (2000) 
reported that among the commercial 
characteristics of quality the fish meat is the 
most important aquaculture industries. [1] 

The nutritional value of fish meat is the 
moisture content, dry matter, protein, fat, 
vitamins and minerals and also the heating 
value of the fish. [2,3] 

The biochemical composition of fish is 
largely influenced by the composition of the 
feed consumed. 

An increase in feed and in the size of the 
fish leads to increase of the lipids and the 
water content decreases in the body of the 
fish. [4] 
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Besides the composition of the feed 
consumed by, the fish meat composition is 
influenced by age of the fish and its growing 
conditions. 

The stor sturgeon is an important species 
in aquaculture due to its accessibility, with a 
low waist, it can be detained and transported 
easily to the capture places. 

The phytobiotics are a variety of 
bioactive compounds which can be extracted 
from various plant sources. In recent years, 
there were new and exciting applications of 
phytobiotics in animal production. [5] 

Phytobiotics used in this experiment were 
thyme and sea buckthorn. 

The thyme is an aromatic plant known 
and used since ancient kitchen in cosmetic 
and medicinal purposes. It contains thymol 
(44-60%), an essential oil with powerful 
antiseptic properties; it is rich in antioxidants, 
potassium, magnesium and vitamins A, C 
and E. [6] 
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The therapeutic properties of thyme in 
aquaculture are antiseptic, antioxidant, 
stimulating digestion. [7] 

The sea buckthorn is originally from 
Central Asia. 

The sea buckthorn berries contain vitamin 
C at a rate twice higher than rosehip and ten 
times higher than citrus. 

The Vitamins A, B1, B2, B6, B9, E, K, L 
and M are also present in significant 
concentrations in sea buckthorn berries. 

Many researches have been done in 
recent years on phytobiotics effects on the 
immune response, disease resistance and 
growth performance. 

The purpose of this experiment was to 
observe the influence on the biochemistry of 
the above mentioned phytobiotics meat 
species A. stellatus, increased in a controlled 
aquaculture system. 

 
MATERIAL AND METHOD 

The present experiment lasted 63 days 
and was held in a recirculating system 
designed and built in the Department of 
Aquaculture and Fisheries of Galaţi. 

The design of a recirculating system 
including two units of increase in a volume 
of 600 l each and an air conditioning system 
for water quality. [8] 

We used specimens of A. stellatus, aged 
one year and four months, which were evenly 
distributed in the two growth units. 

The phytobiotics gelatin used were 
incorporated in the feed in a concentration of 
2%/kg feed, as follows: thyme (Thymus 
vulgaris) that sea buckthorn (Hippophae 
rhamnoides). 

The experimental variants were two in 
number: V1 – sea buckthorn and V2 - thyme. 

The fish were fed with feed Alterna 
Storionii 2P, with 48% crude protein and 
16% fat (table 1). 

The fish were fed four times a day with a 
daily ration of 1.5% of fish body weight. 

Determination of biochemical composition 
of meat from A. stellatus was performed at the 
end of the experiment, fresh meat. 

The determination was carried out on 
biochemical samples of muscle tissue, which 
were weighed and chopped to ensure uniform 
samples for analysis. 
 
Table 1 Biochemical composition of the feed 
Alterna Storionii 2P 

 

Composition 2P 
Crude protein% 48,0 
Raw fat % 16,0 
Raw cellulose% 1,9 
Raw ash % 8,5 
Phosphorus % 1,3 
Digestible energy (MJ/kg) 16,6 

 
The proximate composition of diets was 

carried out using the Association of 
Analytical Chemists methods.[9] 

The biochemical analysis consisted of a 
multitude of tests that followed the 
establishment of this species in the protein 
content of meat, fat, dry matter and ash. 

The fat was determined by Soxhlet 
extraction method with solvents (petroleum 
ether) using standard extraction apparatus 
Raypa, for protein we used the method of 
Kjeldahl equipment type Gerhardt, dry matter 
was determined by the method of heating at 
105 ± 2ºC using oven-type sterilizer ESAC 
and ash was evaluated by calcination at 550 ± 
20ºC oven type Nabertherm. 

The main water parameters (temperature, 
dissolved oxygen, pH) were determined with 
oximeter - Oxi315i and pH-meter type pH 
315i. [10] 

The Data were statistically analyzed with 
Microsoft Excel. 
 
RESULTS AND DISCUSSIONS 

The biochemical composition of the meat 
varies, depending on many factors, such as 
age, size, sex of fish and not least for 
environmental conditions. 

During the experiment the physico-
chemical process water were located in the 
normal range for optimal growth (table 2). 
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Table 2 Values of main water quality parameters 
 

Water quality parameters V1 V2 

N-NO2 mg/l 0.119±0.0035 0.124±0.0013 

N-NO3 mg/l 23.59±0.12 23.92±0.24 

N-NH4 mg/l 0.555±0.18 0.292±0.15 

pH – upH 7.823±0.094 7.916±0.065 

 
The experiment was started at optimal 

temperatures 18 to 20ºC sturgeon [11, 12] they 
maintained throughout the experiment. At the 
end of the experiment we obtained differences 
in the end the average weight (g / eg.): V1 - 
219.66; V2 - 228.68 individually and increase 
growth (g): V1 - 98.45; V2 - 105.90. 

The Biochemical composition of meat of 
fish is influenced by feed composition 
administered [4].  

For biochemical analyzes sacrificed a 
copy of each experimental variant: V1 = V2 
= 166g and 140g. 

The main biochemical parameters 
(moisture, protein content, fat and ash) of 
meat species A. stellatus, obtained after 
feeding with different fitobiotice in a 
recirculating aquaculture industry, are 
presented in Figure 1. 

 

 
 

Figure 1 Comparative graphical representation (V1/V2) of stellate sturgeon meat biochemistry 
 

The protein content of the fish meat may 
be in the range of 12.3-28% by weight of the 
sample. [13] 

After (Sikorski et al., 1994) [14], the fish 
can be classified into four categories, 
depending on the protein content as follows: 
less than 10%, 10-15%, 15-20% and over 
20% protein. 

If we consider the results of I. Vasilean 
and his collaborators [15] we note that 
sturgeon reared in recirculating aquaculture 
systems are in the range 15-20% protein 
sturgeon reared in the wild that would fall in 
the range 10-15% protein. 

The nutritional value of fish meat and 
maintaining the biological material can be 
characterized by the ratio between the water 
and protein content. 

Thus, a lower value of this ratio indicates 
better maintenance of biological material and 
high nutritional value. 

In the current experiment, the ratio of 
water and protein content is lower in variant 
V2 to V1. 

Also Desimir and his collaborators in an 
experiment [16] obtained the differences 
between the versions on the relationship 
between water and protein content, but it was 
statistically significant (p ≥ 0.05). 

The percentage of fat in the fish flesh 
varies widely from 0.1% to 28%. In the 
literature, [13, 18, 17] and have been reported 
values on sturgeon less than 4% fat, [16] 
include those in which the group of low-fat 
fish. 
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Ackman and his collaborators, in 1989, 
affirm that fish can be grouped into four 
categories, according to their fat content: lean 
fish (<2%), low fat (2 to 4%), medium fat (4 
to 8%), and high fat (>8%) [19]. 

In the present experiment was obtained 
values of the fat, the smaller the V1, with a 
mean of 0.29 ± 0.057%, compared to the 
version V2, with an average of 0.43 ± 
0.017%. 

Lionel and his collaborators, 2012, states 
that an ash content between 1.17 and 1.79% 
in the flesh of fish is a good source of 
minerals like calcium, potassium, zinc, iron 
and magnesium. [20] 

The highest value of ash content was 
recorded in variant V2 (1.16%) than V1 
(1.14%). 
 
CONCLUSIONS 

The phytobiotics contribute to the 
improvement of the defense mechanisms of 
fish thus providing resistance to infection, 
and thus affect the performance of the 
growth. 

However one should not ignore the fact 
that exposure of fish on a very high 
immunostimulant may result in loss of 
immune function, innate immune system 
losing sensitivity. 

Supplementing the diet with phytobiotics 
influenced biochemical meat composition A. 
stellatus follows: 
o a highest value of moisture was recorded 

in variant V2 (thyme) - 83.44% compared 
to V1 (sea buckthorn) - 80.55%. 

o the use of the thyme increased the 
protein content (14.80%) compared with 
sea buckthorn, where he obtained a rate 
of only 12.48% of protein content. 

o according to the literature and the data 
obtained in this experiment, in terms of 
fat content, are part of sturgeon fish 
meat lean (<2%), thus having a low fat 
content. 

In conclusion, the administration of the 
two types of phytobiotics  (thyme and sea 
buckthorn) at a concentration of 2% / kg 
feed, the biochemical composition of the 
meat are influenced by the species A. 
stellatus different. 

ACKNOWLEDGEMENTS 
Data presented in the paper are results of 

the scientific work framed into PN II 
160/2012 AQUASTUR research project  
"The genetic evaluation and monitoring of 
molecular and biotechnological factors that 
influence the growth performance of Danube 
sturgeons species, reared in intensive 
recirculating systems"  and the authors thank 
for the support. 
 
REFERENCES 
[1] Sahu, B. B., Meher, P. K., Mohanty, S., Reddy, 
P.V. G. K. and Ayyappan, S., Evaluation of the 
Carcass and Commercial Characteristics of Carps. 
Naga, The ICLARM Quarterly, 2000, 23(2), pp. 
10-14. 
[2] Evangelos, S. L., Aggelousis, G. and Alexakis, 
A., Metal and proximate composition of the edible 
portion of 11 freshwater fish species. J. Food 
Comp. Anal, 1989, (2), 377-381. 
[3] Steffens, W., Freshwater fish-whole some 
foodstuffs. Bulg. J. Agric. Sc. 2006, 12, 320-328. 
[4] El-Zaeem, S. Y., Mohamed, M. M. A., 
Mohamed E.S. S., and Abd El-Kader, W. N., Flesh 
quality differentiation of wild and cultured Nile 
tilapia (Oreochromisniloticus) populations. 
African Journal of Biotechnology , 2012, 11(17), 
4086-4089. 
[5] Vidanarachchi, J. K., Mikkelsen, L. L., Sims, 
I., Iji P. A., and Choct, M., Phytobiotics: 
alternatives to antibiotic growth promoters in 
monogastric animal feeds, Recent Advances in 
Animal Nutrition in Australia, 2005,15 
[6] Alçiçek, Z., The effects of thyme (Thymus 
vulgaris L.) oil concentration on liquid-smoked 
vacuum-packed rainbow trout 
(OncorhynchusmykissWalbaum, 1792) fillets 
during chilled storage Food Chemistry, 2011, 128 
(3), 683-688. 
[7] Coutteau, P., Ceulemans, S., Van Alexander, 
H., Botanical extracts improve productivity and 
economics in aquaculture, NUTRIAD 
International, Belgium, 2011. 
[8] Cristea, V., Grecu, I. and Ceapa, C., 
Recirculating aquaculture systems engineering. 
Didactic and Pedagogic Publishing House, R. A. 
Bucharest, 2002. 
[9] Association of Official Analytical Chemists 
(AOAC), 17th Edition, A.O.A.C., Washington 
DC, 2000, 21, 447. 
[10] Vasilean I., Cristea V., Sfetcu L., Grecu I., 
Researches regarding rearing of Beluga fingerlings 
(Husohuso) in a recirculating system conditions. 
The annals of ,,Dunarea de Jos,, University 



Lucrări Ştiinţifice - Seria Zootehnie, vol. 62 
 

 
- 95 - 

ofGalati. Fascicle VII Fishingand and 
Aquaculture, Galati, 2006, 1-7, ISSN 1221-6585. 
[11] Van Eenenaam, J.P., Chapman, F. and Jarvis, 
P., Sturgeons and Paddlefish of North America. 
Aquaculture, In Le Breton et al., eds. Kluwer 
Academic Publishers Dordrecht/Boston/London, 
2004, pp. 277-311. 
[12] Mims, S.D., Lazur, A., Shelton, W.L., 
Gomelsky, B. and Chapman, F., Species profile: 
Production of Sturgeon. Southern Regional 
Aquaculture Center, Publication, 2002, 7200. 
[13] Ionescu Aurelia and all .,2006 Processing 
industrial fish , Ed FundatieiUniversitare „Dunarea 
de Jos”, Galati. 
[14] Sikorski Z.E., Pan B.S., Shahidi F.: Seafood 
proteins, Chapman & Hall, NewYork, 1994. 
[15] I. Vasilean, V. Cristea, Lorena Dediu, 
Researches on meat quality of sturgeons Reared in 
recirculating aquaculture systems, Lucrări 
Ştiinţifice – Seria Zootehnie, 2010, vol. 53(15), p. 
292-293, Iaşi. 
[16] Maria Desimira Dicu (Stroe)1*, V. Cristea1, 
Lorena Dediu1, Marilena Maereanu2, Şt.M. 
Petrea1, The influence of feeding frequency On 
growth performance and meat quality Of a. 
Stellatus (pallas, 1771) species, reared In a 
recirculating aquaculture system, Lucrări 
Ştiinţifice – SeriaZootehnie, 2013, vol. 60(18), p. 
(97), Iaşi. 
[17] Paltenea Elpida, Talpes Marilena, Ionescu 
Aurelia, Zara Margareta, Vasile Aida, Mocanu 
Elena, 2007-Quality assessment of fresh and 
refrigerated culture sturgeon meat, Scientific 
Papers, Animal Science and Biotechnologies, 
Vol40(2)433-443,Timisoara 
[18] Vasilean I., Cristea V., Dediu L., 2010: 
Researches on meat quality of sturgeons reared 
inrecirculating aquaculture system, Modern animal 
husbandry strategies, opportunities 
andperformance, 53(15), Iasi-Romania p. 289-293 
[19] Ackman, R. G., Nutritional composition of 
fats in seafoods. Prog. Food Nutr Sci., 1989, 13, 
161-241. 
[20] Olagunju, A., Muhammad, A., Mada, S. B., 
Mohammed, A., Mohammed, H. A. and 
Mahmoud, K. T., Nutrient Composition of Tilapia 
zilli, Hemisynodontismembranacea, 
Clupeaharengus and Scomberscombrus Consumed 
in Zaria, World J. LifeSci. and Medical Research, 
2012, 2, 16. 


