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  Abstract 

 

This study was carried out to investigate the replacement of fish meal with soybean meal and baker's yeast on 

plasma biochemical parameters and resistance to anoxia stress in fingerlings of Mesopotamichthys sharpeyi 

belongs to the family cyprinidae. Fish with initial average weight of 4/40±0/29 gr were fed experimental diets 

(0, 25, 50, 75 and 100% Replacement of fish meal) for 90 days. At the end of the experiment, biochemical factors 

such as cholesterol, triglycerides, total protein, albumin and globulin were measured. Based on the results, no 

significant difference was observed in total protein and globulin in experimental treatments compared with 

control group (p>0.05). But the amount of albumin in the control group was significantly higher than other 

treatments (p<0.05). Also, Cholesterol levels were significantly increased while amount of triglycerides were 

significantly decreased in alternative treatments compared with control group (p<0.05). Results of resistance to 

anoxia stress showed that used different levels of soybean and baker's yeast in diet, had not negative impact on 

the survival rate of Mesopotamichthys sharpeyi, even fish resistance was more in anoxia stress compared with 

control group. 
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Introduction 

Aquaculture industry has the highest potential for fish 

production and responding to the growing demand 

for seafood (FAO, 2010). A sustainable aquaculture 

depends on an affordable diet and nutritionally 

balanced (Cahu et al., 2003; Kim and Lee, 2009). The 

cost of diet is one of the main variables in profit rate 

of industrial production aquaculture.  

 

Fish meal is an important component and the best 

source of animal protein in fish diets (Peres et al., 

2003) that the price has increased with higher 

demand and decrease of fish stocks. Therefore, it is 

necessary to reduce the percentage of it in the 

formulation of diets to the extent that there is no 

negative impact on the growth and health of farmed 

species (Ogunkoya et al., 2006). Soybean meal (SBM) 

is regarded as a nutritious feedstuff with high crude 

protein content (40-45%), high digestible protein and 

energy contents and a reasonably balanced amino 

acid profile compared to other source of plant 

proteins (Markovic et al., 2011; Yu et al., 2013). Plant 

proteins such as SBM have anti-nutritional factors 

that reduce digestibility and growth performance; 

Therefore, One of practical ways have been suggested 

to improve utilization of plant proteins is blending 

various protein sources (Azarm and Sang min lee, 

2014) such as yeast in diet of fish.  The digestible 

energy content of yeast is high. Yeast phosphorus is 

available for common carp (92 %) and rainbow trout 

(91%) (Burr et al., 2008; He et al., 2011). Used 

baker's yeast in diet of fish induces ensuring the 

health of the fish, increase in survival and resistance 

to environmental stress.  

 

Also, it is reported that physiological condition of fish 

is influenced by composition of diets (Poordavood 

and Sajadi, 2010). Measurement of hematologic 

parameters is one of the important and reliable 

indicators in checking of health status and physiology 

of fish that is influenced by nutrition, environmental 

factors and age of fish (Ghaderi Ramazi et al., 2013). 

So far, many researchers have been done studies on 

the effect of dietary composition on blood 

biochemical parameters and resistance to 

environmental stress to adjust the composition of the 

diet that provided nutrient requirements of fish and 

increase production.  

 

On the other hand, Mesopotamichthys sharpeyi or 

Binni is an omnivorous fish and one of the 

commercially valuable species and endemic in 

Khuzestan which is considered due to high tolerance 

to environmental conditions and high economic value 

and as an important source of protein to the residents 

of these areas (Kahkesh et al., 2010). Nevertheless, 

the dietary requirements of binni fish is not available. 

So, this experiment was designed for evaluation effect 

of soybean meal and baker's yeast on resistance to 

anoxia stress and blood biochemical parameters of 

fingerlings. 

 

Material and method 

Diet preparation 

Five isonitrogenus and isolipidic diets were 

formulated to contain 0, 250, 500, 750 and 1.000 g 

kg-1 soybean meal and baker’s yeast with the ratio of 

1:1 as control, SY25, SY50, SY75 and SY100. 

Ingredients and nutrient contents of the experimental 

diets are presented in Table 1. Kilka fish meal was 

used as the primary protein source and Kilka fish oil 

and soybean oil were used as lipid sources. All 

ingredients were thoroughly mixed with 300 g kg-1 

distilled water, and pellets were prepared using a 

moist pelleting machine. The pellets were dried at 

room temperature for 24 h and ground into desirable 

particle sizes. All diets were stored at -20 C0 until 

used (Table 1).  

 

Experiment fish and feeding conditions 

Fingerlings fish were obtained from a local farm 

(Maleki Farm, Khozestan, Iran). The fish were 

acclimated to laboratory condition for 2 weeks before 

starting the feeding trial. Fingerlings fish (initial 

mean weight, 4.40±0.29 g) were allocated randomly 

into 300 L circular plastic tanks with 40 fish per each 

tank for the feeding trial after being collectively 

weighed. Three replicate groups of fish were hand-fed 

to apparent satiation three times a day (9:00, 13:00 

and 17:00) for 8 weeks. During the experimental 
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period, mean water temperature was 26 ± 1°C, 

dissolved oxygen was 6/33 ± 0/073 mg L-1 and the pH 

was about 7. The photoperiod was left under natural 

conditions during the feeding trail.  

 

Chemical analyses 

Proximate analyses of the diets were determined 

according to the method of AOAC (1995). Crude 

protein content was determined using the Kjeldahl 

method using an Auto Kjeldahl System (Kjeltec 

TM2300, Foss, Sweden). Crude lipid was analyzed by 

Soxtec system, moisture content by a dry oven (D-

63450, Heraeus, Hanau, Germany) drying at 105℃ 

for 24 h and ash by a furnace muffler (550℃ for 4 h). 

 

Sample collection and analysis 

At the end of the feeding experiment, blood samples 

were collected from ten fish in each treatment after 

starvation for 24 h. Fish anaesthetized with Carnation 

powder at a concentration of 30 mg L-1 (Velisek et al., 

2005). Blood samples were taken from the caudal 

vein with heparinized syringes and centrifuged for 10 

minutes at 3000 rpm (Acerete et al., 2004) and using 

by isolated plasma of blood were measured serum 

parameters (total protein, albumin, cholesterol and 

triglycerides). Amount of cholesterol, triglycerides, 

albumin (wavelength of 546 nm) and total protein 

(wavelength of 630 nm) were measured by clinical kit 

(Pars Azmoon, Tehran, Iran) and mindray BS-200 

autoanalyzer. 

 

Resistance to Anoxia Stress 

At the end of the feeding experiment, ten fish from 

each tank (15tank) were exposed to anoxia stress, so 

the fish were out of the water for 12 minutes 

(Simultaneously and separately). 

 

After this period were returned to the water without 

aeration and controlled for two days and mortality 

rates were examined (Niromand et al., 2009). 

 

Statistical Analysis 

In outline, this study was planned and executed 

entirely by accident. All data are collected normal 

distribution using the Shapiro-Wilk test, and 

significant differences between treatments at 

different levels (p ≤ 0/05) were examined using 

ANOVA (One-way ANOVA) and post- Duncan test. 

Analysis of all the data and the operations were 

performed by SPSS 16.0 software. 

 

Results 

The result of different levels of soybean meal and 

baker's yeast instead of fish meal on blood 

biochemical parameters and resistance to anoxia 

stress in fingerlings of Mesopotamichthys sharpeyi is 

shown in Table 2. At the end of the trial period, no 

significant differences were detected in amount of 

total protein and globulin between control and other 

treatments (p>0.05). Amount of triglycerides 

significantly reduced and amount of cholesterol 

significantly increased with increase in levels of 

soybean meal and baker’s yeast in diets (p<0.05). The 

amount of albumin in the control group was 

significantly higher than other treatments (p<0.05). 

Results of survival resistance to anoxia stress showed 

that using of different levels of soybean and baker's 

yeast in diet, had not negative impact on the survival 

rate of fingerlings, even fish resistance was more in 

anoxia stress compared with the control treatment. 

 

Discussion 

Changes in blood biochemical parameters are an 

indicator of fish responses to their diet 

(Satheeshkumar et al., 2010). Therefore, changes and 

fluctuations in the amount of total protein, 

cholesterol and triglyceride is related to their 

composition of diet that it is used as energy for vital 

body activities. Cholesterol plays an important role in 

the function of nerve fibers, the formation of bile 

salts, maintains cell membrane structure and is as a 

precursor of steroid hormones. Also, triglycerides are 

as a reserve source of energy for body metabolism 

(Hoseini and Ghelichpour, 2012). Triglyceride and 

cholesterol concentration levels are as main 

indicators of health status of fish, such that changes 

in cholesterol and triglyceride concentration levels 

are indicant metabolism in the liver (Zhou et al., 

2005; Gul et al., 2011). 
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In the present study, amount of cholesterol 

significantly increased with increase in levels of 

soybean meal and baker’s yeast in diets that was 

similar to those reported in Japanese flounder 

(Paralichthys olivaceus) (Ye et al., 2011), Cobia 

(Rachycentron canadum) (Zhou et al., 2005), Nile 

tilapia (Oreochromis niloticus) (Metwally and El-

Gellal, 2009). Also reports were presented based on 

decrease blood cholesterol levels in Tiger puffer 

(Takifugu rubripes) (Lim et al., 2011), Seabream 

(Diplodus vulgaris) (Acar et al., 2013), Common 

carp (Cyprinus carpio) (Ghaderi Ramazi et al., 2013). 

In this study, amount of triglycerides significantly 

reduced with increase in levels of soybean meal and 

baker’s yeast in diets that was accordance with those 

reported in Parrot fish (Oplegnathus fasciatus) (Lim 

and Lee, 2008), Common carp (Cyprinus carpio) 

(Moradi et al., 2013), Seabream (Diplodus vulgaris) 

(Acar et al., 2013), Rainbow trout (Oncorhynchus 

mykiss) (Romarheim et al., 2006) and disagree with 

results in Nile tilapia (Oreochromis niloticus) 

(Metwally and El-Gellal, 2009), Japanese flounder 

(Paralichthys olivaceus) (Ye et al., 2011), Common 

carp (Cyprinus carpio) (Ghaderi Ramazi et al., 2013). 

Soybean phytoestrogens (isoflavones, genistein and 

daidzein) which are known as reduction factors of 

triglycerides and LDL, causes the difference in the 

results of various studies (Anderson et al., 1995). 

Since the most important site of lipid metabolism is 

liver; so reduction of triglyceride and LDL prevent 

from fatty liver syndrome in fish (Hosseinifard et al., 

2013). On the other hand, a significant increase in 

cholesterol levels is due to baker's yeast which is 

decreasing to LDL and increasing to HDL (Paryad 

and Mahmoudi, 2008). 

 

Table 1. Ingredient and proximate composition of experimental diets. 

SY100 SY75 SY50 SY25 Control Treatment 

     Ingredients diets(g/100g)  

0.0 5.75 11.50 17.25 22.84 Fish meal1 

11.50 8.63 5.75 2.90 0.0 Soybean meal 

11.50 8.63 5.75 2.90 0.0 Baker's yeast 

21.66 18.70 15.77 12.80 10.09 Corn gluten meal 

21.28 24.26 27.19 30.12 33.04 Wheat meal 

14.10 14.26 14.43 14.58 14.73 Wheat bran 

6.00 6.00 6.00 6.00 6.00 Fish oil 2 

6.00 6.00 6.00 6.00 6.00 Soybean oil 

3.00 3.00 3.00 3.00 3.00 Vitamin premix 3 

2.00 2.00 2.00 2.00 2.00 Mineral premix 4 

2.00 2.00 2.00 2.00 2.00 Binder5 

0.02 0.02 0.02 0.02 0.02 Antioxidant 6 

0.89 0.73 0.58 0.42 0.27 Lysine 

0.05 0.01 0.0 0.0 0.0 Methionine 

     Proximate composition 

9.40 8.80 9.20 10.20 10.40 Moisture 

31.15 31.85 31.15 31.85 32.37 Crude protein (% DM) 

8.10 8.40 8.77 8.67 8.42 Ash (% DM) 

2.00 2.00 2.00 2.00 2.00 Lysine (% DM) 

0.70 0.70 0.70 0.70 0.70 Methionine (% DM) 

19.20 19.20 18.80 18.70 18.80 Gross Energy (MJ/kg) 7 
1Clopeonella meal, Iran 

2 Kilka oil, Mazandaran Co, Iran 

3Vitamin premix (composition per 1kg): A=1600000 IU, D3=400000 IU, E=40000 mg, K3=2000 mg, B1=6000 mg, B2=8000 

mg, B3=12000 mg, B5=40000 mg, B6=4000 mg, B9=2000 mg, B12=8 mg, H2=40 mg, C=60000 mg, Inositol=20000 mg 

4Mineral premix (composition per 1kg): Iron:6000 mg, Zinc:10000 mg, Selenium:20 mg, Cobalt:100 mg, Copper:6000 mg, 

Manganese:5000 mg, Iodine:600 mg, CoCl2:6000 mg 

5Binder: Amet Binder (Component: Crude Protein: 71.98٪, Crude Fiber: 0.9٪, Ash: 17.8٪, Moisture: 9.55٪) 

6 Antioxidant: Butylated hydroxytoluene (BHT) 

DM, dry matter 

7Based on 23.4 KJ/g protein, 39.2 KJ/ g lipid and 17.2 KJ/ g carbohydrate.  



 

219 Mohammadinafchi et al. 

 

Int. J. Biosci. 2014 

Based on the results of this experiment, no significant 

differences were detected in amount of total protein 

and globulin between control and other treatments 

but the amount of albumin in the control group was 

significantly higher than other treatments that was 

similar to those reported in Persian sturgeon 

(Acipenser persicus) (Imanpoor et al., 2010), Parrot 

fish (Oplegnathus fasciatus) (Lim and Lee, 2008), 

Cobia (Rachycentron canadum) (Zhou et al., 2005), 

European seabass (Dicentrarchus labrax) 

(Adamidou, 2008), Rainbow trout (Oncorhynchus 

mykiss) (Hosseinifard et al., 2013). 

 

Table 2. The result of blood biochemical parameters and resistance to anoxia stress in fingerlings of 

Mesopotamichthys sharpeyi fed different experimental diets for 90 days. 

Treatment Control SY25 SY50 SY75 SY100 

Total Protein(g/dl) 6.85±0.05a 6.69±0.005a 6.59±0.09a 6.69±0.29a 6.56±0.035a 

Cholesterol(mg/dl)  261.00±0.57a 265.67±0.33b 270.00±0.57c 276.00±1.00d 283.33±0.88e 

Triglyceride(mg/dl)  401.00±1.00e 370.33±1.52d 349.00±0.57c 324.33±0.33b 312.33±0.33a 

Albumin (g/dl)  1.75±0.15b 1.10±0.10a 1.41±0.06a 1.37±0.03a 1.32±0.11a 

Globulin (g/dl) 5.10±0.10a 5.59±0.09a 5.18±0.03a 4.67±0.57a 5.24±0.04a 

Survival (%) 93.33±6.66a 100±0.00a 100±0.00a 100±0.00a 100±0.00a 

(Mean ± SE), n=3 with different letters in each row, indicate the presence of significant differences between the 

experimental groups (P<0/05). 

Approximately 5 to 10% of blood plasma is blood 

proteins. However, Changes in plasma levels of blood 

total protein is not a specific indicator, but can be 

indicant metabolic changes and pathology (Sabri et 

al., 2009). Albumin, is one of the most important 

protein in blood that produced in liver and plays an 

important role in protection of tissues and cells 

against free radical damage (antioxidant activity), 

transportation of vitamins, minerals and hormones in 

blood and maintain osmotic balance as the main body 

buffer (Burtis and Ashwood.1994; Svetina et al. 

2002). High protein and globulin levels in blood 

plasma is indicant high level of safety in fish that is 

result of stimulation of leukocytes and secretion of 

immunoglobulins (Nayak et al., 2004). Baker's yeast 

in aquatic feed is cause activating the anabolic 

capacity of liver cells in production of blood proteins 

(Ghodratizadeh et al., 2011) and finally, increase the 

health of aquatic organisms (Abdel-Tawwab et al., 

2008). 

 

Based on this experiment, used baker's yeast as a 

nutritional supplementation in diet was effective on 

fish resistance to anoxia stress that can be related to 

Immune-stimulating compounds in yeast such as 

mannose polymers attached to peptides (Manu 

protein), glucose polymers (Glucans), chitin, nucleic 

acids and as a result improvement of growth, increase 

of immune responses, increase of resistance to 

environmental conditions and aquatic animal health 

(Gatesoupe, 2007; Medne and Savicka, 2003; Li et 

al., 2004). 

 

Conclusion 

Generally based on the result of blood biochemical 

parameters, resistance to anoxia stress, we can use 

soybean meal and baker’s yeast as a new protein 

sources without fish meal in diet of fingerlings binni. 

 

Acknowledgements 

This project was supported by Khorramshar 

University of Marine Science and Technology, 

Khorramshar, Iran. 

 

References 

Abdel-Tawwab M, Abdel-Rahman AM, Ismael 

NE. 2008. Evaluation of commercial live bakers’ 

yeast, Saccharomyces cerevisiae as a growth and 

immunity promoter for Fry Nile tilapia, Oreochromis 

niloticus (L.) challenged in situ with Aeromonas 

hydrophila. Aquaculture 280, 185-189. 

http://dx.doi.org/10.1016/j.aquaculture.2008.03.055 

http://dx.doi.org/10.1016/j.aquaculture.2008.03.055


 

220 Mohammadinafchi et al. 

 

Int. J. Biosci. 2014 

Acar U, Turker A, Bulut M, Yıldırım O, Yılmaz 

S, Sabri Kesbiç O. 2013. The effect of dietary 

soybean meal on growth, nutrient utilization, body 

composition and some serum biochemistry variables 

of two banded seabream, Diplodus vulgaris (Geoffroy 

Saint-Hilaire, 1817). Iranian Journal of Fisheries 

Sciences 12, 749-758. 

 

Acerete L, Balasch J, Espinosa E, Josa A, Tort 

L. 2004. Physiological responses in Eurasian perch 

(Perca fluviatilis, L.) subjected to stress by transport 

and handling. Aquaculture 237, 167-178. 

http://dx.doi.org/10.1016/j.aquaculture.2004.03.018 

 

AOAC. 1995. Official Methods of Analysis of the 

Association of Official Analytical Chemistry. 16th 

Edn. AOAC International, Washington, USA. 1141p. 

 

Adamidou S. 2008. Effect of extrusion on the 

nutritional value of peas (Pisum sativum), chickpeas 

(Cicer arietinum) and faba beans (Vicia faba) and 

inclusion in feeds for European seabass 

(Dicentrarchus labrax) and gilthead seabream 

(Sparus aurata). Institute of aquaculture, university 

of stirling, scotalnd. 210 p. 

 

Anderson JW, Johnstone BM, Cook-Newell 

ME. 1995. Meta-analysis of the effects of soy protein 

intake on serum lipids. New England Journal of 

Medicine 333, 276-282. 

http://dx.doi.org/10.1056/NEJM199508033330502 

 

Azarm HM, Lee SM. 2014. Effects of partial 

substitution of dietary fish meal by fermented 

soybean meal on growth performance, amino acid 

and biochemical parameters of juvenile black sea 

bream (Acanthopagrus schlegeli). Aquaculture 

Research, 45, 994-1003. 

http://dx.doi.org/10.1111/are.12040 

 

Burr G, Hume M, Ricke S, Nisbet D, Gatlin III 

DM. 2008. A preliminary in vitro assessment of 

GroBiotic-A, brewer's yeast and fructooligosaccharide 

as prebiotics for the red drum (Sciaenops ocellatus). 

Journal Environ Sciences Health B 43, 253–260. 

http://dx.doi.org/10.1080/03601230701771438. 

 

Burtis CA, Ashwood ER. 1994. Tietz textbook of 

clinical chemistry (2nd ed.), 1275-1512p. 

 

Cahu CL, Zambonino Infante JL, Barbosa V. 

2003. Effect of dietary phospholipid level and 

phospholipid: neutral lipid value on the development 

of sea bass (Dicentrarchus labrax) larvae fed a 

compound diet. British Journal of Nutrition 90, 21-

28. 

 

Chou R, Her B, Su M, Hwang G, Wu Y, Chen 

H. 2004. Substituting fish meal with soybean meal in 

diets of juvenile cobia (Rachycentron canadum). 

Aquaculture 229, 325-333. 

http://dx.doi.org/10.1016/S0044-8486(03)00395-8 

 

FAO. 2010. Fisheries and aquaculture. FAO Fisheries 

and Aquaculture Department. Technical Paper. 

500/1, Rome, 105 p.  

 

Gatesoupe F. 2007. Live yeasts in the gut: natural 

occurrence, dietary introduction, and their effects on 

fish health and development. Aquaculture 267, 20-

30. 

http://dx.doi.org/10.1016/j.aquaculture.2007.01.005 

 

Ghaderi Ramazi F, Jahanbakhshi A, Soudagar 

M. 2013. Hematological and biochemical changes in 

Common carp (Cyprinus carpio) fed with corn 

gluten. Fisheries Science and Technology 1, 53-62. 

http://dx.doi.org/10.5829/idosi.gv.2013.11.2.7533 

 

Ghodratizadeh S, Ghodratizadeh S, Farhoudi 

M, Habibian R. 2011. Effects of addition of 

Saccharomyces cerevisae and Bacillus subtilis in 

diets on selected hematological and biochemical 

parameters in common carp (Cyprinus carpio). 

World Journal Fish Marin Science 3, 96–99. 

 

He S, Zhou Z, Meng K, Zhao H, Yao B, Ringø 

E, Yoon I. 2011. Effects of dietary antibiotic growth 

promoter and Saccharomyces cerevisiae 

fermentation product on production, intestinal 

http://dx.doi.org/10.1016/j.aquaculture.2004.03.018
http://dx.doi.org/10.1056/NEJM199508033330502
http://dx.doi.org/10.1111/are.12040
http://dx.doi.org/10.1080/03601230701771438
http://dx.doi.org/10.1016/S0044-8486(03)00395-8
http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/10.5829/idosi.gv.2013.11.2.7533


 

221 Mohammadinafchi et al. 

 

Int. J. Biosci. 2014 

bacterial community, and nonspecific immunity of 

hybrid tilapia (Oreochromis niloticus ♀× 

Oreochromis aureus ♂). Journal of animal science 

89, 84-92. 

http://dx.doi.org/10.2527/jas.2010-3032 

 

Hoseini SM, Ghelichpour M. 2012. Efficacy of 

clove solution on blood sampling and hematological 

study in Beluga, Huso huso . Fish physiology and 

biochemistry 38, 493-498. 

http://dx.doi.org/10.1007/s10695-011-9529-5. 

 

Hosseinifard SM1, Ghobadi Sh, Khodabakhsh 

E, Razeghi Mansour M. 2013. The effect of 

different levels of soybean meals and avizyme enzyme 

supplement on hematological and biochemical 

parameters of serum in rainbow trout. Iranian 

Veterinary Journal 9, 43-53. 

 

Imanpoor MR, Bagheri T, Azimi A. 2010. Serum 

biochemical change induced by soybean meal in diet 

on Persian sturgeon, Acipenser persicus. Global 

Veterinaria 5, 61-64. 

 

Kahkesh FB, Feshalami MY, Amiri F, Nickpey 

M. 2010. Effect of ovaprim, ovatide, hCG, LHRH-A2, 

LHRHA2 CPE and carp pituitary in Benni (Barbus 

sharpeyi) artificial breeding. Global Veterinaria 5, 

209-214. 

 

Kim SS, Lee KJ. 2009. Dietary protein requirement 

of juvenile tiger puffer (Takifugu rubripes). 

Aquaculture 287, 219-222. 

http://dx.doi.org/10.1016/j.aquaculture.2008.10.021 

 

Li F, Long T, Lu Y, Ouyang Q, Tang C. 2004. The 

yeast cell-cycle network is robustly designed. 

Proceedings of the National Academy of Sciences of 

the United States of America 101, 4781-4786. 

http://dx.doi.org/10.1073/pnas.0305937101  

 

Lim SJ, Kim SS, Ko GY, Song JW, Oh DH, Kim 

JD, Kim JU, Lee KJ. 2011. Fish meal replacement 

by soybean meal in diets for Tiger puffer, (Takifugu  

rubripes). Aquaculture 313, 165-170. 

http://dx.doi.org/10.1016/j.aquaculture.2011.01.007 

 

Lim SJ, Lee KJ. 2009. Partial replacement of fish 

meal by cottonseed meal and soybean meal with iron 

and phytase supplementation for parrot fish 

(Oplegnathus fasciatus). Aquaculture 290, 283-289. 

http://dx.doi.org/10.1016/j.aquaculture.2009.02.018 

 

Markovic Z, Poleksic V, Lakic N, Zivic I, Dulic 

Z, Stankovic M, Spasic M, Raskovic B, 

Sorensen M. 2012. Evaluation of growth and 

histology of liver and intestine in juvenile (Cyprinus 

carpio, L.) fed extruded diets with or without fish 

meal. Turkish Journal of Fisheries and Aquatic 

Sciences 12, 301-308. 

 

Medne R, Savicka I. 2003. Promotion of salmon 

rearing efficiency by including yeast extract Aqualase 

Two in the diet alase Two. Acta Universitatis 

Latviensis 662, 45-50. 

 

Metwally M, El-Gellal A. 2009. Used of Some 

Plant Wastes for Fish Feeding with Reference on its 

Impact on Growth Performance and Body 

Composition. World Applied Sciences Journal 6, 

1309-1313. 

 

Moradi N, Imanpoor M, Taghizadeh V. 2013. 

Hematological and Biochemical Changes Induced by 

Replacing Fish Meal with Plant Protein in the 

Cyprinus carpio Linnaeus (1785). Global Veterinaria 

11, 233-237. 

 

Nayak A, Das B, Kohli M, Mukherjee S. 2004. 

The immunosuppressive effect of α permethrin on 

Indian major carp, rohu ( Labeo rohita Ham.). Fish & 

shellfish immunology 16, 41-50. 

http://dx.doi.org/10.1016/S1050-4648(03)00029-9 

 

Niromand M, Sajadi M, yahyavi M, Asadi M. 

2009. The effect of different levels of dietary betaine 

on resistance of rainbow trout (Oncorhynchus 

mykiss) fingerling against environmental stress. 

Journal of Fisheries and Aquatic 4, 63-70. 

http://dx.doi.org/10.2527/jas.2010-3032
http://dx.doi.org/10.1007/s10695-011-9529-5
http://dx.doi.org/10.1016/j.aquaculture.2008.10.021
http://dx.doi.org/10.1073/pnas.0305937101
http://dx.doi.org/10.1016/j.aquaculture.2011.01.007
http://dx.doi.org/10.1016/j.aquaculture.2009.02.018
http://dx.doi.org/10.1016/S1050-4648(03)00029-9


 

222 Mohammadinafchi et al. 

 

Int. J. Biosci. 2014 

Ogunkoya AE, Page G.I, Adewolu MA, Bureau 

DP. 2006. Dietary incorporation of soybean meal and 

exogenous enzyme cocktail can affect physical 

characteristics of faecal material egested by rainbow 

trout (Oncorhynchus mykiss). Aquaculture 254, 466-

475. 

http://dx.doi.org/10.1016/j.aquaculture.2005.10.032 

 

Paryad A, Mahmoudi M. 2008. Effect of different 

levels of supplemental yeast (Saccharomyces 

cerevisiae) on performance, blood constituents and 

carcass characteristics of broiler chicks. African 

Journal of Agricultural Research 3, 836-842. 

 

Peres H, Lim C, Klesius PH. 2003. Nutritional 

value of heat-treated soybean meal for channel catfish 

(Ictalurus punctatus). Aquaculture 225, 67-82. 

http://dx.doi.org/10.1016/S0044-8486(03)00289-8 

 

Poordavood M, Sajadi M. 2010. The survey of 

effects of diets containing saccharomyces cerevisiae 

(probiotic) on growth, survival and stress resistance 

in Heros severus (severum). Journal of Aquatic 

Animals & Fisheries 1, 23-31. 

 

Romarheim OH, Skrede A, Gao Y, Krogdahl Å, 

Denstadli V, Lilleeng E, Storebakken T. 2006. 

Comparison of white flakes and toasted soybean meal 

partly replacing fish meal as protein source in 

extruded feed for rainbow trout (Oncorhynchus 

mykiss). Aquaculture 256, 354-364. 

http://dx.doi.org/10.1016/j.aquaculture.2006.02.006 

 

Sabri DM, El-Danasoury MAEH, Eissa IAEM, 

Khouraiba HM. 2009. Impact of henneguyosis 

infestation on hematological parameters of catfish 

(Clarias garipienus). International Journal 

Agriculture Biology 11, 228-230. 

 

Satheeshkumar P, Ananthan G, Senthilkumar 

D, Khan AB, Jeevanantham K. 2012. 

Comparative investigation on haematological and 

biochemical studies on wild marine teleost fish from 

Vellar estuary, southeast coast of India. Comparative 

Clinical Pathology 21, 275-281. 

http://dx.doi.org/10.1007/s00580-010-1091-5. 

 

Smith D, Williams I, Williams K, Barclay M, 

Venables W. 2005. Oxidation of medium‐chain and 

long‐chain fatty acids by polka dot grouper 

Cromileptes altivelis. Aquaculture nutrition 11, 41-

48. 

http://dx.doi.org/10.1111/j.1365-2095.2004.00321.x 

 

Svetina A, Matašin Ž, Tofant A. 2002. 

Haematology and some blood chemical parameters of 

young carp till the age of three years. Acta Veterinaria 

Hungarica 50, 459-467. 

http://dx.doi.org/10.1556/AVet.50.2002.4.8 

 

Tibaldi E, Hakim Y, Uni Z, Tulli F, Francesco 

M, Luzzana U, Harpaz S. 2006. Effects of the 

partial substitution of dietary fish meal by differently 

processed soybean meals on growth performance, 

nutrient digestibility and activity of intestinal brush 

border enzymes in the European sea bass 

(Dicentrarchus labrax). Aquaculture 261, 182-193. 

http://dx.doi.org/10.1016/j.aquaculture.2006.06.026 

 

Velisek J, Svobodova Z, Piackova V, Groch L, 

Nepejchalova L. 2005. Effects of clove oil 

anaesthesia on common carp (Cyprinus carpio). 

Veterinaria Medicina 6, 269- 275. 

 

Ye J, Liu X, Wang Z, Wang K. 2011. Effect of 

partial fish meal replacement by soybean meal on the 

growth performance and biochemical indices of 

juvenile Japanese flounder Paralichthys olivaceus. 

Aquaculture International 19, 143-153. 

http://dx.doi.org/10.1007/s10499-010-9348-1 

 

 

 

http://dx.doi.org/10.1016/j.aquaculture.2005.10.032
http://dx.doi.org/10.1016/S0044-8486(03)00289-8
http://dx.doi.org/10.1016/j.aquaculture.2006.02.006
http://dx.doi.org/10.1007/s00580-010-1091-5
http://dx.doi.org/10.1111/j.1365-2095.2004.00321.x
http://dx.doi.org/10.1556/AVet.50.2002.4.8
http://dx.doi.org/10.1016/j.aquaculture.2006.06.026
http://dx.doi.org/10.1007/s10499-010-9348-1

