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             This work was designed to investigate the effect of yeast( 

Saccharomyces cerevisiae) and Sangrovit as natural feed additives on 

chicken production performance, some hematological parameters, some 

biochemical parameters, histopathological examination of (liver and kidney) 

and total coliform count of intestinal content in normal and experimentally 

infected chickens with E.coli O78. A total of 120 unsexed one-day-old, 

broiler chickens (Cobb) were randomly assigned to 6 treatment groups each 

of 20 as follows: G1 as the control; G2 received 0.3% Yeast supplement; 

G3 received 0.1% Sangrovit supplement; G4 infected by E.coli only; G5 

infected by E.coli and treated by 0.3% Yeast and G6 infected by E.coli 

and treated by 0.1% Sangrovit. Our work revealed that Yeast and 

Sangrovit as feed additives have marked impacts on growth-promoting, 

immunomodulating and antimicrobial effects with no adverse effects on 

haematological and serum biochemical parameters and can contribute in 

controlling and prevention of E.coli induced experimental infection in broiler 

chicken. 

 

INTRODUCTION 

 

Phytobiotics may be considered as plant-derived products added to the feed in order 

to improve the  performance of agricultural livestock. Phytobiotics represent a wide range 

of bioactive compounds that can be extracted from various plant sources. In recent years, 

some interesting and novel applications of phytobiotics in the production and well– being of 

monogastric animals have emerged (Vidanarachchi et al., 2009). 

Hassan et al. (2018) stated that using phytobiotics (Sangrovit) in broilers diets as 

feed additive appeared to be superior compared to antibiotic growth promoter, also it 

significantly improved growth performance and carcass traits more efficiently and safely 

than antibiotic growth promoter and it can be a good alternative to antibiotic growth promoter 

in broiler diets. 

Yakhkeshi et al. (2011) demonstrated that sangrovit can reduce the pathogenic 

bacteria in t h e  digestive tract of broilers which can help to improve intestinal health of 

them, and so it can be used as an alternative for antibiotics in broilers feed. 

Probiotics are live microbial feed supplements which have a beneficial effect on the 
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host animal by improving its microbial balance (Fuller, 1989). Probiotics have been 

found to increase feed intake, growth, and immune responses( Isolauri et al., 1995). 

Many results suggested that Saccharomyces cerevisiae (SC) could act as a Growth 

promoter; because of its natural improvement of digestibility and absorption of nutrients and 

controlling infections by enteric pathogens Cruickshank, ( 2002) and Miazzo et al.,( 2005). 

E.coli infection in poultry usually associated with high economical losses due to high 

morbidity and mortality rates, decreased food conversion rates, loss of body weight, 

condemnation of whole affected carcass, or affected organs after slaughter (Gross 1990). 

The present work aimed to investigate the effect of incorporation of Yeast and 

Sangrovit in the feed of broiler chicken challenged with E.coli infection on growth 

performance, a  total count of coliform in t h e  small intestine, and some serum biochemical 

parameters of each additive. 
 

MATERIALS AND METHODS 

 

              One hundred and twenty, one day old, Cobb broiler chicks with an average body 

weight 43-45 gm were obtained from Ismailia / Misr Poultry Company, Ismailia city, Egypt. 

The chicks were housed in floor pens and randomly allocated into 6 groups of 20 birds each 

and reared for 6week. Feed and water were provided ad libitum, the temperature of the room 

was maintained at 33°C initially, and reduced by 3°C / wk. until reached 21°C, at which 

the room temperature was maintained for the end of the experiment. 

Experimental Design: 

            One hundred and twenty apparent healthy chicks were grouped at one day old 

randomly into six equal groups, each group contain 20 chicks reared for 6 weeks as in the 

following G1received a basal diet and kept as a control without any treatment, G2 received 

a basal diet supplemented with 0.3% Yeast, G3 received a basal diet supplemented with 

0.1% Sangrovit, G4 received a basal diet and then infected with 0.5 ml saline suspension 

containing 2×107 CFU of E.coli (O78) by an intranasal route at 21 days of age, G5 received a 

basal diet supplemented with 0.3% Yeast and infected with 0.5 ml saline suspension 

containing 2×107 CFU of E.coli (O78) by a n  intranasal route at 21 days of age, G6 

received a basal diet containing 0.1% Sangrovit and infected with 0.5 ml saline 

suspension containing 2×107 CFU of E.coli (O78) by an intranasal route at 21 days of age 

according to the method described by Peighambari et al., (2000).. 

Treatments, and Growth Performance Parameters: 

          Probiotic (Instant dried yeast) Saccharomyces cerevisiae, AKMAYA, Turkey, and 

Phytobiotic (Sangrovit), Phytobiotics Futterzusatzstoffe GmbH, Eltville, Germany. Growth 

performance parameters were estimated as follow: mean live body weight (gm), body 

weight gain(gm), feed intake (gm), feed conversion ratio (FCR) was determined according 

to (Brady, 1968). 

Total Coliform Count:  

         At 28 days and 42 days of age two birds per group, were randomly selected and 

slaughtered (Abdel-Raheem et al.,2012). All viscera were removed carefully by hand and 

one gram of the intestinal content from the ileocecal junction portion of the intestinal tract 

was collected and weighted in clean previously sterilized Petri dishes. One gram of the 

intestinal contents was transferred to a series 

of sterile test tubes containing nine ml of 0.1% sterile buffered peptone water and mixed 

well to prepare decimal serial dilutions of sample homogenate up to 10
-8

. The total coliform 

count was carried out by pouring plate method. 
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            Blood samples were obtained from t h e  wing vein of each bird. 2 ml of blood was 

collected in a clean tube containing sodium salt of EDTA; this sample was used for 

evaluation of the hematological parameters and  3 ml of blood was collected in a plain 

centrifuge tube and used for the preparation of serum for determination of biochemical 

parameters. 

Determination of Hematological Parameters: 

           Total erythrocyte count was determined by Neubauer Hemocytometer with Natt and 

Herrick solution as diluting fluid according to the method described by Natt and Herrick 

(1952). Determination of hemoglobin (Hb) was performed as described by Lamberg and 

Rothstein (1977).Packed cell volume (PCV) was measured by microhematocrit centrifuge 

according to Coles (1986). Leukocytic counts were performed using an improved Neubaur 

Hemocytometer and Natt and Herick solution. 

           Total  white  blood  cells  and  differential  leukocyte  count  were calculated 

according to the  standard technique described by (Jain, 1986 andTerry ,1988). For 

differential leukocytic count, blood films were made on clean slides, dried on-air, fixed with 

absolute methyl alcohol and stained with Giemsa stain, the percentage, and absolute 

value for each type of white cells were calculated according to Feldman et al., (2000). 

Determination of  Biochemical Parameters: 

          They were performed using commercial diagnostic kits for estimation of serum level of 

ALT, AST, creatinine, and uric acid using (SPINREACT kits, Spain), Suez canal 

university hospital laboratories. 

Histopathological Studies: 

          Birds were slaughtered and necropsied. Specimens from the liver and kidney were 

obtained from all sacrificed chicken. Samples were preserved in 10% formalin and embedded 

in paraffin wax.   Sectioned   at   5-micron   thickness   and   stained   with haematoxylin and 

eosin (H and E) (Bancroft et al., 1990). 

Statistic Alanalys: 

        The obtained data from treated groups were statistically analyzed in comparison to 

t h e  control group for the mean and standard error using SPSS 10 (Coakes et al., 2009). 

Differences between means of different groups were carried out using one way ANOVA 

with Duncan multiple comparison tests according to Snedecor and Cochran (1989). 

                                  
RESULTS AND DISCUSSION  

 

             A  significant  increase  in  live  body weight,  and  non-significant a decrease in FCR 

with non-significant effect on feed intake in Yeast treated group compared to control(Table 

1), this came in agreement with studies of Kalavathy et al. (2003) and Kabir et al. (2004). 

             Meanwhile, a significant increase in live body weight, body weight gain, and a 

significant decrease in FCR with a non-significant effect on feed intake in Sangrovit treated 

group compared to control this results agreed with those of Tschirner et al. (2003) and 

Vieira et al. (2008). E.coli infected chicken showed a significant decrease in live body 

weight, body weight gain and feed intake with a significant increase in FCR, this result 

agreed with Russell (2003) and Ask et al. (2006) who reported that colibacillosis had adverse 

effects on growth and health, growth retardation being the main problem, reduced eating 

behavior leading to reduce feed intake. While infected and treated groups with Yeast and 

Sangrovit showed a significant increase in body weight, body weight gain with a significant 

decrease in  FCR  when compared to infected non- treated group. Hence, Yeast and Sangrovit 

improved the intestinal health and growth performance of the chicken. 
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Table 1: The effect of Yeast and Sangrovit on MBW, BWG, FI, FCR  in healthy and 

               E.coli experimentally infected groups. (means ± standard error (SE); n=20). 

 
       Means within the same column with different superscripts are significantly different (P<0.05). 

 

            Regarding erythrogram results (Table 2); normocytic normochromic anemia has been 

shown in E.coli infected group. Meanwhile, there was a significant increase in RBCs, Hb 

and PCV values in the infected groups treated with Yeast and Sangrovit in comparison 

with the infected non- treated group. On the other hand, Yeast and Sangrovit treated 

groups showed non-significant changes compared to the control group, these results 

agreed with Marcel (1994), Fatma (2005), and Shimaa (2015). 

           There was a significant increase in TLC and heterophils(Tables 3 &4) in the infected 

non-treated group at the 7
th 

day post-infection while on the 21
st-

day post-infection elicited 

increase in  TLC  and lymphocytes. 

          Concerning, Yeast and Sangrovit treated groups, there was a significant increase in 

total leukocytic and lymphocytic counts in comparison with control. Our results are in 

accordance with Sawsan et al., (2019); Ajit et al., (2014); Hanan (2002), and Fatma (2005). 

 

Table 2: The effect of feeding Yeast and Sangrovit on erythrogram in healthy and E.coli    

             experimentally infected groups at 4 and 6 weeks of age. ( means ± standard error 

            (SE); n=20). 
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Table 3: The effect of feeding Yeast and Sangrovit on leukogram in healthy and E.coli  
              experimentally infected groups at 4 weeks of age.( means ± standard error  
              (SE); n=20). 

 
Means within the same column with different superscripts are significantly different(P<0.05). 
 

Table 4: The effect of feeding Yeast and Sangrovit on leukogram in health and E.coli   

               experimentally infected groups at 6 weeks of age. ( means ± standard error  

               (SE); n=20). 

 
Means within the same column with different superscripts are significantly different 

(P<0.05). 

 

           Regarding biochemical parameters (Tables 5 and 6) results showed a significant 

increase in the level of ALT and AST in the infected non-treated group. While the 

infected and treated groups with Yeast and Sangrovit showed a significant decrease 

compared to the infected group. These results were in agreement with Madian et al., 

(2008); Sharma et al., (2015) and Fatma (2005) who found that the levels of ALT and 

AST were significantly increased in E.coli infected broilers as compared to control. 

These elevations due to hepatocellular damage caused by E.coli. Supplementation of Yeast 

and Sangrovit did not significantly change the ALT and AST values compared to the 

control group, these results agreed with Sawsan et al. (2019). 

           A significant increase in the level of uric acid and creatinine in the  infected group 

compared to the control group. While there was a significant decrease in infected 

treated groups compared to the infected group, these results agreed with Marcel (1994) and 

Hanan (2002) who reported that the experimental infection of chickens with E.coli caused 
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an elevation of serum uric acid and this may be attributed to the increase in the 

breakdown of plasma proteins. The increase in blood urea and creatinine could be due to 

the effect of the microorganisms and its toxins on the kidney (Obrig et al., 1987). 

          The Yeast and Sangrovit treated groups showed non-significant changes in the level 

of uric acid and creatinine compared to the control group, this agreed with Sawsan et al., 

(2019). 

 

Table 5: The effect of dietary supplementation of Yeast and Sangrovit on some 

serum biochemical parameters in healthy and E.coli experimentally infected 

groups at 4 weeks of age.( means ± standard error (SE); n=20). 

 
Means within the same column with different superscripts are significantly different (P<0.05). 

 

Table 6: The effect of dietary supplementation of Yeast and Sangrovit on some 

serum biochemical parameters in healthy and E.coli experimentally infected 

groups at 6 weeks of age. ( means ± standard error (SE); n=20). 

 

Means within the same column with different superscripts are significantly different (P<0.05). 
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          Concerning the intestinal coliform count(Table 7) E.coli infected non- treated 

group showed a  significant increase in the total coliform count of intestinal content 

compared to control group, meanwhile infected treated groups with Yeast and Sangrovit 

groups showed a  significant decrease in the total coliform count of intestinal content 

compared with E.coli infected  non  treated  group(G4),  these  results  agreed  with  

Ykhkeshi of coliform counts in the intestine. 

          The Yeast and Sangrovit treated groups showed a  significant decrease in the total 

coliform count of intestinal content in comparison to the control group This result agreed 

with Natsir et al. (2013); Vidanarachchi et al. (2013) and Boka et al. (2014). 

 

Table 7: The effect of dietary supplementation of Yeast and Sangrovit on the 

coliform bacterial count in healthy and E.coli experimentally infected 

groups at 4 and 6 weeks of age( means ± standard error (SE); n=20). 

 

Means within the same column with different superscripts are significantly different (P<0.05). 

 

          Regarding the histopathological examination(Figs. 1 and 2) There were 

Improvements in tissues (liver and kidney ) of Yeast and Sangrovit treated 

groups. 
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Fig. 1: Liver: (A) control group, (B) Yeast treated group, (C) Sangrovit treated group 

showing normally arranged hepatocytes radiating from a  central vein. H &E x400. (D) 

E.coli group showing vacuolar degeneration of hepatocytes, lymphocytic infiltration 

around t h e  central vein, (E) Yeast infected and treated group showing mild vacuolar 

degeneration and mild lymphocytic infiltration, (F) Sangrovit infected and treated group 

showing mild vacuolar degeneration of hepatocytes. H&E x400. 
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Fig. 2: Kidney: (A) control group, (B) Yeast treated group and (C) Sangrovit treated 

group showing normal renal histological structure of glomeruli, proximal and distal renal 

tubules. H&E x400. (D) infected E.coli group showing marked degenerative changes of 

tubular cells, (E) Yeast treated and infected group and (F) Sangrovit treated and infected 

group showing mild vacuolar degeneration of tubular epithelium. H&E x400. 

 

 

 

 

 

 



Mostafa F.M.Hasan et al. 136 

CONCLUSION 

         It could be concluded that Yeast and Sangrovit as feed additives have marked 

impacts on growth-promoting, immunomodulating and antimicrobial effects with no 

adverse effects on haematological and serum biochemical parameters and can contribute in 

controlling and prevention of E.coli induced experimental infection in broiler chicken. 

 

         REFERENCES 

 

Abdel-Raheem, S. M., Abd-Allah, S. M. S. and Hassanein, K. M. A. (2012): The effects of 

prebiotic, probiotic and synbiotic supplementation on intestinal microbial ecology and 

histomorphology of broiler chickens.International Journal for Agro Veterinary and 

Medical Science, 6(4): 277-289. 

Ajet, S., Doley, P., Neeraj, A. and Prasad, J. (2014): Effect of dietry tulsi leaf powder on 

hematology and serum biochemistry of broiler chicks. International Journal of 

Biological & Pharmaceutical Research , 5(1): 89-92. 

Ask, B., Van der Waaij, E., Van Eck, J., Van Arendonk, J. and Stegeman,J. (2006): Defining 

susceptibility of broiler chicks to colibacillosis. Avian pathology, 35, 147-153. 

Bancroft, J., Stevens, A., and Turner, D. (1990): Theory and practice of histological 

technique 3rd ed. Churchill, Livingstone, Edinburgh, London, Melbourne Publishers 

and Wilkins. Canada 1145 

Barry, G.H. (1998): Avian heterophils in inflammation and disease resistance.Poultry Science, 

77 (7), 972-977. 

Boka, J., Mahdavi, A. H., Samie, A. H. and Jahanian, R. (2014): Effect of different levels of 

black cumin (Nigella sativa L.) on performance, intestinal Escherichia coli colonization 

and jejunal morphology in laying hens. Journal of  Animal Physiology & Animal 

Nutrition , 98: 373–383. 

Brady, W. (1968): Measurements of some poultry performance parameters.Veterinary 

Record, 88, 245-260. 

Coakes, S., Steed, L. and Ong, C. (2009): Analysis Without Anguish Using SPSS 

Version 16 for windows. John Willey & Sons Australia, Milton, Qld. 

Coles, E.H. (1986): Veterinary Clinical Pathology. 4th Ed. W.B. Saunders Company, U.S.A. 

Cruickshank, G. (2002): Gut microflora – the key to healthy broiler growing.Poultry World, 

July, 14. 

Fatma, M.A.Youssef (2005): Clinicopathological studies on the effect of jojoba seeds as 

antibacterial agent and immunostimulant in chickens. Ph.D. clinical pathology , 

Faculty of Veterinary Medicine, Suez Canal University. 

Feldman, B.F., Zinkl, J.G., Jain, N.C. (2000): Schalm's Veterinary Hematology. 5th Ed. 

Lippincott Williams. 

Fuller, R. (1989): Probiotics in man and animals – A Review. J. Appl.Bacterol. 66: 365-378. 

Gross, W. (1990): Factors affecting the development of respiratory disease complex in 

chickens. Avian diseases, 607-610. 

Hanan, A.M.Dahshan (2002): Comparative Clinico-pathological studies on some 

immunostimulants with relation to some poultry diseases. Ph.D. V.Sc Thesis. 

(Clinical Pathology). Faculty of Veterinary Medicine, Suez Canal University. 

Hassan H.M.A. ; Samy A. ; Youssef A.W. and Mohamed M.A. (2018): Using different 

feed additives as alternative to antibiotic growth promoter to improve growth 

performance and carcass traits of broilers. International Journal of Poultry Science: 

Volume 17 (6): 255-261, 2018. 

 



Evaluation of Some Treatments for Coliform Infection in Chicken 
 

 

137 

Isolauri, E.; Joensuu, J.; Suomalainen, H.; Luomala, H. and Vesikari, M. (1995): 

Immunogenecity of oral DxRRV reasstrant rotavirus vaccine by Lactobacillus GG. 

Vaccine 13:310-312. Journal for  Agro Veterinary and Medical Science , 6(4): 277- 

289. 

Jain, N.C. (1986): Schalm,s Veterinary Heamatology. 4th ed. Lee and Febiger, 

Philadelphia, U.S.A. 

Jenkins, D. J. A.; kendall, C. W. C. and Vuksan, V. (1999): Inulin, oligofructose and 

intestinal function. Journal of Nutrition, 129(s): 1431- 1433. 

Justice, S., Hunstad, D., Seed, P. and Hultgren, S. (2006): Filamentation by Escherichia 

coli subverts innate defenses during urinary tract infection. Proceedings of the 

National Academy of Sciences, USA 103, 19884- 19889. 

Kabir, S. M. L.; Rahman, M. M.; Rahman, M. B.; Rahman, M. M. and Ahmed, S. U. 

(2004): The dynamics of probiotics on growth performance and immune response in 

broilers. International Journal of Poultry Science ,  3: 361- 364. 

Kalavathy,R., Abdullah, N., Jalaludin, S., and Ho, Y. W. (2003): effects of Lactobacillus 

Cultures on growth performance, abdominal fat deposition , serum lipids and weight of 

organs of broiler chickens. British Poultry Science , 44:139-144. 

Lamberg, S. L., Rothstein, R. (1977): Laboratory manual of Hematotogy and urinalysis. 

Avi Publishing Company, Inc. Westport connecticut, U. S. A. 

Madian, K., El-Ghany, W.A.A. and KAMEL, G.M. (2008): Efficacy of pefloxacin for 

the treatment of broiler chicken experimentally infected with Escherichia coli 

O78: K80, In: Proceeding of the 3rd Scientific Congress of the Egyptian Society 

for Animal Management. October, 28th–29th , pp. 94-105. 

Marcel, F.G. (1994): Clinico-pathological studies on mycotoxins in chickens.Master Thesis 

(Clinical Pathology) Cairo university. 

Miazzo, R. Peralta, M. F.; Magnoli, C. Salvano, M.; Ferrero, S.; Chiacchiera, S. M.; Carvalho, 

E. C. Q.; Rosa, C. A. R. and Dalcero,A. (2005): Efficacy of sodium bentonite as a 

detoxifier of broiler feed contaminated with aflatoxin and fumonisin. Poultry Science , 

84: 1-8. 

Nakamura, K., Yuasa, N., Abe, H. and Narita, M. (1990): Effect of infectious bursal 

disease virus on infections produced by Escherichia coli of high and low virulence in 

chickens. Avian Pathology, 19: 713-721. 

Natsir, M. A., Hartutik, Sjofjan, O. and Widodo, E. (2013): Effect of Either Powder or 

Encapsulated Form of Garlic and Phyllanthus niruri L. Mixture on Broiler Performances, 

Intestinal Characteristics and Intestinal Microflora. International Journal of Poultry 

Science , 12 (11): 676-680. 

Natt, M.P. and  Herrick, C.A. (1952): A new blood diluent for counting the erythrocytes 

and leukocytes of chicken. Poultry Science , 31: 735-783. 

NRC.  (1994):  Nutrient  requirements  of  poultry.  National  Academy  Press Washington, 

DC. 

Obrig, T., P., D.V., Karmali, M., Petric, M., Moran, T. and Judge, T.(1987): Pathogenesis of 

haemolytic uraemic syndrome. Lancet, 2, 687- 689. 

Osman, M., Yakout, H., Motawe, H. and  El-Arab, W.E. (2010): Productive, physiological, 

immunological and economical effects of supplementing natural feed additives to broiler 

diets. Poultry Science ,30: 25- 53. 

Peighambari, S., Julian, R. and Gyles, C. (2000): Experimental Escherichia coli respiratory 

infection in broilers. Avian Diseases, 44 (4) : 759-769. 

Russell, S. (2003): The effect of airsacculitis on bird weights, uniformity, fecal contamination, 

processing errors, and populations of Campylobacter spp. and Escherichia coli. Poultry 



Mostafa F.M.Hasan et al. 138 

Science, 82, 1326-1331. 

Sabah, K.H., Yousseff, F.M., Elghoneimy, A.A. (2009): antibacterial effect of origanum 

vulgare and associated hematological and serum biochemical changes in chickens. 

Kafrelsheikh Veterinary Medicine Journal, 7 (1): 577-605. 

Sarma, M.; Sapcota; Sarma, S. and Gohain, A.K. (2003): Herbal growth promoters on 

hematobiochemical constituents in broilers. Indian Veterinary Journal , 80: 946- 948. 

Sawsan M. E. Mohamed, H. K., Naglaa, Z. A., Osama, E. A. and Asmaa,G.A. (2019): Effect 

of antibiotic growth promotors alternatives on growth performance , hematobiochemical 

and immunological profile of healthy broiler chickens. Zagazig Veterinary Journal , 

47(1): 21-31. 

Sharma, V., Jakhar, K., Nehra, V. and Kumar, S. (2015): Biochemical studies in 

experimentally Escherichia coli infected broiler chicken supplemented with neem 

(Azadirachta indica) leaf extract. Veterinary world, 8, 1340–1345. 

Shimaa Saady Ahmed Khalil (2015): A Comparative Clinicopathological Studies on the 

Effect of Acidifier and Probiotics in Broilers, M. V.Sc Thesis. clinical pathology , 

Faculty of Veterinary Medicine, Suez Canal University. 

Snedecor, G. and Cochran, W. (1989): Statistical methods 8th Ed Iowa State Univ. Press, 

Ames, Iowa-50010. 

Terry, W.C. (1988): Avian hematology and cytology. 1st ed. Lowa State Univeristy. Press, 

Ames, Lowa. The effects of prebiotic, probiotic and synbiotic supplementation 

Tschirner, K.; Susenbeth, A. and Wolffram. S. (2003): "Influence of Sangrovit 

supplementation on nitrogen balance and feed intake in growing pigs" Page 45 in 

9
th 

Symp. Vitamins and Additives in Nutrition of Man and Animal, Jena/ 

Thuringia,Germany. (Abstr.) Friedrich Schiller Univ. Jena Germany. 

Vidanarachchi, J. K., Mikkelsen, L. L., Constantinoiu, C. C., Choct, M. and Iji, P. A. (2013): 

Natural plant extracts and prebiotic compounds as alternatives to antibiotics in broiler 

chicken diets in a necrotic enteritis challenge model. Animal Production Science , 51: 

1247–1259. 

Vidanarachchi, J. K.; Mikkelsen, L. L.; Sims, I.; Iji, P.A. and Choct, M.(2009): Phytobiotics: 

alternatives to antibiotic growth promoters in monogastric animal feeds. Carboh. 

Polymers., 77:670-676. 

Vieira, S. L., Oyarzabal, O. A., Freitas, D. M., Berres, J., Pena, J. E. M., Torres, C. A. 

and Coneglian, J. L. B. (2008): “Performance of Broilers Fed Diets Supplemented with 

Sanguinarine-Like Alkaloids and Organic Acids" .Journal of Applied Poutlry Research, 

17:8–133. 

Yakhkeshi S. ; Rahimi S. and Gharib N.K.(2011): The effects of comparison of herbal 

extracts, antibiotic, probiotic and organic acid on serum lipids, immune response, GIT 

microbial population, intestinal morphology and performance of broilers. Journal of 

Medicinal Plants, 10(37): 80-96. 

Zanu, H., Asiedu, P., Tampuori, M., Abada, M. and Asante, I. (2012): Possibilities of using 

moringa (Moringa oleifera) leaf meal as a partial substitute for fishmeal in broiler 

chickens diets. Online Journal of Animal and Feed Research, 2, 70- 75. 

 

 

 

 

 


