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ABSTRACT

The demand for protein source for humans in the form of chicken has increased. Egg consumption has been recommended
every day. So, people much depend on poultry food throughout the world. As per FAO (Food and Agricultural Organization)
published data, meat production of 109,970 thousand metric tons in 2014 raised to 111,000 thousand metric tons in 2015
which is a 3% lower annual growth rate compared to the past 10 years. Poultry diets were formulated based on the nutrient
requirements and their metabolism, checking the availability of nutrients from the feed ingredients, where cost-effective. In
developing countries, the unavailability of accustomed feedstuffs, and Increase in the cost of the available feedstuffs were
stopping the poultry productivity and it will be more in the future. So, this type of condition demands the immediate
requirement of alternative feedstuffs that are used in a wide range. To increase the poultry productivity, performance and
healthy flocks, feed supplementations or additives are required instead of the daily feed uptake. Feed supplements provide
constant energy, essential amino acids, proteins, vitamins and minerals mixed with water or feed. Major feed additives include
Enzymes, Antibiotics, Coccidiostats, pigments, Antioxidants, Antifungals, etc.
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1. INTRODUCTION

The Largest poultry meat production currently is from the United States, China, European Union, and Brazil. As per FAO 2015
published data, it was expected that by 2024 the estimated meat production (x 1000 metric tons) of India will be 3521, metric tons
which are very less compared to (US 24,424), China (23,112), Brazil (15,702). As per FAO, Egg production (x 1000 metric tons),
India stands in the third position with 3835 metric tons which were less compared to the USA standing in the second position with
5636 metric tons and China at first position with 28,761metric tons.

To reduce the chances of infections in poultry and subsequent contamination of poultry products, Probiotics opted as one of the
approaches. For many centuries probiotics were consumed as a nutritional component of foods. Probiotics, acclaimed as a safe
growth promoter in animals using as a feed additive (O’Dea et al. 2006; Sabatkovaet al., 2008; Bansal, et al., 2011). The most
extensively used probiotics in humans included Lactobacillus and Bifidobacterium. Enterococcus and Saccharomyces cultures
were used as live stocks (Simon et al., 2001). However, there has been an increasing trend on the feeding of Lactobacillus to
livestock (Gusilset al., 1999b; Jinet al., 2000; Tellez et al., 2001; Kawakami, et al., 2011)

As feed additive, probiotics showed a good impact on the poultry performance (Stavric and Kornegay, 1995; Ananda kumar and
Lakshmi Narayan, 1997; Patterson and Burkholder, 2003; Dhama and Singh, 2016; Hajati and Rezaei, 2010) and this helps to
improve egg production, weight and size (Nahashon et al., 1992; Jinet al., 1998; Han et al., 1999; Park et al., 2001, 2002; Kim et
al., 2002; Shivani et al., (Ananda Kumar and Lakshmi Narayan, 1997; Jinet al., 1997; Fuller, 1989; Rolfe, 2000; Patterson and
Burkholder, 2003; Boirivant and Strober, 2007; Ng et al., 2009; Dhama and Singh, 2010; Hajati and Rezaei, 2010). Explained the
pathogens reduction by probiotics usages and immune stimulation and also reduction of ammonia production. From (Higgins et
al., 2007; Vicente et al., 2007a; 2007b; Bansal, et al., 2011) proved that development of normal, microflora done by probiotics.

2. MECHANISMS OF ACTION

The mode of action of probiotics in poultry includes:

¢ Maintaining normal intestinal microflora by competitive exclusion and antagonism

o Altering metabolism by increasing digestive enzyme activity and decreasing bacterial enzyme activity and ammonia production
e Improving feed intake and digestion
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e Stimulating the immune system.
e To control endemic and zoonotic agents in poultry probiotics and competitive exclusions have been used.

The experiment process attempted to control a severe outbreak of S. infants in Finish broiler flocks by Nurmi and Rantala. In their
study, it was determined that very low challenge doses of Salmonella (1 to 10 cells into the crop) were sufficient to initiate
salmonellosis in chicken. Probiotic microorganisms were considered to support the host health. However, the support mechanisms
had not been explained. (Holzapfel et al., 1998) They studied how probiotics work, and the mechanisms from these studies were
tried to explain how probiotics could protect the host from intestinal disorders. (Rolfe 2000, Cakir 2003, Salminen et al., 1999,
Castagliuola et al., 1999).

2.2 Probiotics on Growth Performance

The use of probiotics as a feed additives to the chicks showed many applications including improved growth performance,
increase in feed conversion efficiency and improved immune responses (Guillot, 2000; Baleviet al., 2001; Brashearset al., 2003;
Mountzouriset al., 2007; Rowghaniet al., 2007; Awad et al., 2009; Saadia et al2010; Bansal et al., 2011). (O’Dea et al., 2006) The
effect of probiotics on the production efficiency of broiler chickens Huang et al. (2004) said that inactivated probiotics also
showed beneficial effects on live stocks to increase the growth performance and immune response in broiler chickens.

L. sporogenous (100 mg/kg feed) result in increased body weight and improved FCR in commercial broilers as proved by Panda
et al. (2003). In another study, using the addition of probiotics (L. acidophilus and S. faecium) to broiler feed significantly
improved the growth rate (Mohan et al., 1996; Choudhary et al., 2008). S. cerevisiae in live form along with L. acidophilus and S.
faecium were supplemented in broiler feed (1 kg/ton) and the results showed an improved weight gain and FCR (Choudhary et al.,
2008) Lactobacilli spp. Supplementation resulted in an improvement in feed efficiency and egg production (Mohan et al., 1996) in
layers. Baleviet al. (2001) Experiments on (Protexin™) probiotic reported that resulted in improved feed intake,body weight gain
and FCR.

Yoruk et al. 2004 reported that feed conversion rate was improved linearly with increasing level (0.1% and 0.2%) of probiotics
(Lactobacilli spp. + Enterococcus faecium+ Bifidobacteriumbifidum + Aspergillus Oryza) in hens during the late laying period.
Eckert et al. (2010) reported that body weight and FCR were improved in response to Lactobacillus-based probiotics. Similarly,
Zhu et al. (2009) reported that Lactobacillus salivarius improved body weight gain and FCR.

2.2 Probiotic effect on The Intestinal Microbiota And Intestinal Morphology

Gut microflora of chicks shows a major role when replaced with beneficial bacteria. Particularly, in the case of newly hatched
chicks, the gut is sterile and shows acquiring microflora from the environment. So pathogenic microbes may multiply faster than
the beneficial bacteria, chicks may get infected at this time. Post hatched chicks were able to stabilize the microflora and
maintained the balance between the ‘favorable’ and ‘harmful’ organisms. Probiotics supplementation emerged that to reduce the
infectious pressure or internal factors like stress, stress, and infectious environment was developed by surrounded microbes.The
concept of maintained a balance between these two gets affected or influenced by the Successful colonization of probiotics
.probiotics depends on the survival and stability of the microbial strain used and their relationship with the host, dose and usage
frequency, and host health, nutritional status, age, stress and genetics (Mason et al., 2005). The population ranging from 10* to 10®
CFU/ ml (Lactobacilli, Streptococci, and Enterobacteria) (Gaskins, 2003) in the small intestine. The highest bacterial population,
accounting for 10'° to 103 CFU/ml, had been recorded in the colon and caecum, (Heczkoet al., 2000)

2.3 Improving Digestion, Nutrient Metabolism and Utilisation of Nutrients

By the production of lactic acid and decreased gut pH Probiotics helped to the utilization of nutrients by offered the digestible
proteins, vitamins, enzymes,and other important co-factors improved digestion, nutrient metabolism.As ‘live enzyme factory’
(amylase, protease, lipase) enhanced digestion and absorption of carbohydrates, proteins,and fats, which also increased the feed
conversion efficiency. Probiotics helped in the metabolism of minerals and synthesized vitamins (Biotin, Vitamin-B1,B2, B12,
and K), which were responsible for proper growth and metabolism (Dhamaand Singh, 2010). Yeast has released the enzymes
toincreased the digestibility of dry matter. (Jonvel, 1993; Lee et al., 2006)(Pal andChander, 1999; Vegad, 2004).Regular usage of
probiotics was caused healthy and balanced microflora and suitable for microflora of beneficial and not suitable for pathogens by
the colonization of probiotics on intestinal microflora by competitive exclusion.by the production of antimicrobial substances, like
bacteriocins,lactocin,lactic acid, hydrogen peroxide, and lactoperoxidase inhibited pathogenic microbes, pathogenic bacteria
released the enterotoxins were neutralized by probiotics.Like that mycotoxins presented in feed bounded by probiotics were not
done by pathogens

2.4 Stimulation of Immunity

The microflora of the gut plays an important role in boosting the immune system (Diarra et al., 2011). Intestine bacteria primarily
contacted with the cells of the gut-associated immune system (Haghighi et al., 2005). The promotion of the activities of splenic
NK cells and stimulated the phagocytic activity done by the oral administration of probiotics (Matsuzaki et al., 1998). By
improved the immune status by oral dose with native gut flora from salmonella-free adult birds was protect chickens. (Starvic,
1987)and Panda et al. (2008).In laying hens humoral response was increased by the formulation of L. sporogenesis 100mg (6 x
108 spores) per kg. By the increased the activities of antibody-producing cells, which might have been stimulated by the probiotic
organism significantly higher antibody titers and Coetaneous Basophilic Hypersensitivity (CBH) in layers supplemented with
probiotics (100 mg/kg of feed) by Panda et al. (2003).
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An indication of stimulated the mucosal immune system, which secreted immunoglobulin (IgA) in response to antigenic stimuli
(Nahashonet al., 1994) done by supplementation of probiotics in layers increased cellularity of Payer's patches in the ileum, High
significantly more serum antibody (IGM) against SRBC (Sheep Red Blood Cells) Probiotic-treated birds have than birds that were
not treated with probiotics (Haghighi et al., 2005). L.acidophilus and L. casei in inactivated form enhance IgA titers in the serum
of broiler chicks (Huang et al. 2004). Li et al. (2009). Higgins et al. (2007) stated that improved the number of macrophages in the
caecum as well as increased the phagocytic activities against Salmonella enteritidis,

2.5 Evaluating Probiotic Effects on Meat Quality

Mahajan et al. reported that meat from the probiotic-treated group showed the highest CFU/g than control. On the other hand,
Zhang et al. Experiment showed that 240, day-old, male broilers to investigate the effects of Saccharomyces cerevisiae (SC) cell
components on the meat quality and they reported that meat tenderness could be improved by the whole yeast (WY) or
Saccharomycescerevisiaeextract (YE). Kabir et al. reported that probiotics affect the microbiological quality of dressed broiler
meat and sensory characteristics and proved that meat quality at pre-freezing and post freezing storage. Mahajan et al.attributed
the meatballs appearance, texture, juicinessLodiet al. [109] stated that neither probiotic nor antibiotics affected sensory
characteristics (intensity of aroma, strange aroma, flavor, strange flavor, juiciness,tenderness, acceptability, characteristic color,
and overall aspects) of breast and leg meats.

2.6 Egg Production and Egg Quality

Probiotics were increased egg production, and improved egg quality and decreased egg contamination in layers (Panda et al.,
2003). Balevi et al. (2001) and Nahashon et al. (1994) found that a greater shell thickness following by probiotic supplementation
Nahashon et al., 1994; Panda et al., 2008). Variations in the effect of probiotics obtained from various studied that the difference
in strains, a form of bacteria yeast and fungi, with a different concentration in the diet and viability in the gastrointestinal tract
(Panda et al. 2008). (O'Dea et al., 2006). (Protexin™) supplemented diets resulted in a decreased broken egg ratio in layers
(Haddadin et al., 1996; Kurtogluet al., 2004; Van Immerseel et al., 2006). Hassanein and Soliman (2010) reported that live yeast
culture of Saccharomyces cerevisiae at the level of 0.4% and 0.8% resulted in a significant increase in egg production, egg
albumin, egg yolk and eggshell thickness in White Leghornlayers Yorket al. (2004) found that egg production increased linearly
with increased the levels of probiotics (Lactobacilli spp. + Enterococcus faecium )

Bifadobacteriumbifidum + Aspergillus Oryza) during the late laying period in layers. Panda et al. (2003) reported that no
improvement in FCR, Panda et al. (2008) reported that dietary preparation of L. sporogenesis 100 mg (6 x 108 spores) per kg of
diet significantly increased egg production, eggshell breaking strength, shell weight and shell thickness inlaying hens. (Baleviet
al., 2001; with Lactobacillus-based probiotics in Single Comb White Leghorn layers.

3. CONCLUSION

In past years, men considered that all bacteria as harmful, forgotten about the use of the organisms in food preparation and
preservation, thus make the probiotic concept somewhat difficulted to accept. The concept of probiotics in a recent year was no
more confused was earlier though. It now constitutes an important aspect of applied biotechnological research and therefore as
opposed to antibiotics and chemotherapeutic agents were employed for growth promotion in poultry Scientists were triggered
effort to establish the delicate symbiotic relationship of poultry with their bacteria, especially in the digestive tract, where they
were very important to the well being of man and poultry. The present review revealed that probiotics applications as a nutritional
tool in poultry feeds for enhancement of promotion of growth, of intestinal microflora modulation and pathogen inhibition,
immunomodulation and promoting meat quality and improved the egg quality of production of poultry.

4. REFERENCES

[1] A.K Bansal, W Truccolo, CE Vargas, Irwin, and John.Donoghue: Decoding 3D reach and Grapes from Hybrid signals in
motor and premotor cortices.

[2] Awad.WA, GhareebK,Abdel- Raheem .s, Bohm, J (2007) Effects of dietary inclusion of probiotic and synbiotic on growth
performance, organ weights, and intestinal histomorphology of broiler chickens. Journal of poultry science .88(1), 49-56.

[3] Bansal M. Bansal, C. Quirk, and R. Moore. 2011. Gappy phrasal alignment by agreement. In Proceedings of
ACL.Description methods and experimental results,

[4] Bansal, M.H Hatab,M.A.Elsayedand N.S Ibrahim 2001 Effect of some Biological Supplementation On Productive
Performance, Physiological and Immunological Response Of Layer Chicks; 91,(2),:185-1192.

[5] Balevi, D. Mikulski,*1 J. Jankowski,* J. Naczmanski,* M. Mikulska,*, and V. Demey 1;(2001), Effects of dietary probiotic
(Pediococcus acidilactici) supplementation on performance, nutrient digestibility, egg traits, egg yolk cholesterol, and fatty
acid profile in laying hen. Poultry Science .91:2691-2700.

[6] Castagliuola (1999) Isolation, characterization, determination of probiotic properties of lactic acid bacteria from human milk,
The Graduate School of Engineering and Sciences of Izmir Institute of Technology.

[71 Choudhary (2008) SuSceptibility of Brolier Chickens to Hemorrhages in Muscles, The Effect of stock and Rearing
Temperature Regimen. A journal of poultry Science, 77:334-341.

[8] Dhama and Singh,M .h hatab,M.A Elsayed,and N.S lbrahim: 2016 Journal Of Radiation research and Applied Sciences
:9,(2):185-192.

[9] David R.Smith, Rodney.A Moxley,Robert .E Peterson, Terry J.klopfenstein, Galen E. Erickson ,Gustavo Bretschneider, Emil
M.Berberov and Sharon clower ,Brashears (2003), A Two-Dose Regimen of a Vaccine Against Type Ill Secreted Proteins
Reduced Escherichia coli 0157:H7 Colonization of the Terminal Rectum in Beef Cattle in Commercial Feedlots :foodborne
pathogens and disease 16(2)

[10] E.E O’ deal, G.M. Fasenko, G.E.Allison,D,R.Korver, G.W.Tannock, L.L.Guan,2006 Poultry Sciences;85,(10) :1855-1863.

© 2019, www.1JARIIT.com All Rights Reserved Page |152



file:///C:/omak/Downloads/www.IJARIIT.com

Haseenabi Shaik, Kasturi Kondapalli; International Journal of Advance Research, lIdeas and Innovations in Technology

[11] Eckert. Miranda. M.Ritzi, Wael Abdelrahman, Michaela Mohnl, Ramin. Dalloul. (2010)Effects of probiotics and application
methods on performance and response of broiler chickens to an Eimeria challenge. Oxford of Poultry Science .93(1):2772-
2778.

[12] Guillot. Tristan (2000) Interiors of Giant Planets inside and Outside the Solar System. Science marg origin .286(5437):72-
77.

[13] Higgins, J. L Vicente, L. Avina, A. Torres, and Rodriguez.2007 International Journal of Poultry Sciences; 6, (3):154-156.

[14] Heczko K. Dhamal*, Vinay Verma2, P.M. Sawant3, Ruchi Tiwari4, R.K. Vaid5, and R.S. Chauhan6, (2000) Applications,
of Probiotics in Poultry: Enhancing Immunity and Beneficial Effects on Production Performances and Health - A Review J.
Immunol. Immunopathol. 13(1): 1-19.

[15] Starvaric and Kornegay, Ananda kumar and Lakshminarayan, Patterson, 1997. Journal of Immunology and
Immunopathology: 13, (1), 1-19.

[16] Patterson and Burk holder. 2003. International Journal of Poultry Sciences: 6, (3,):154-156.

[17] M. Rezaei, h Hajati .2010 Italian Journal of Animal Sciences, 9, 1.

[18] J p Higgins, SE Hihhins,J Vicente. 2007 International Journal of Poultry Sciences: 6, (7):493-496.

[19] Jiang et al., 1991; Scheideler and Froning, 1996; Farrell, 1997, whereas some others do not Caston et al., 1994; Aymond and
Van Elswyk, 1995; Balevi and Coskun, 1999.Effects of addition of Flaxseed to diets of laying hens on some production
characteristics, levels of yolk and serum cholesterol, and fatty acid compositions of yolk: European poultry Sciences: 66(2),
75-79.

[20] 20.L.Huang Liging Huang , Liping Luo,Yaru Zhang,Zhong Wang,Zhaofei Xia.(2004 Effects of the Dietary Probiotic,
Enterococcus faecium NCIMB11181, on the Intestinal Barrier and System Immune Status in Escherichia coli O78-
Challenged Broiler Chickens: A journal of Springer link 11(3): 946-956.

[21] Md.Shahinur Rahman, Sabbir Hossen Saboz, Sabat Kova .T, 2010 Comparitive Study of Feeding Probiotic (A-Max®) and
Growth Promoter On Growth Performance Of Commercial Broiler; 2, (2): 128-152.

[22] Mountazouris. Mohammadreza pourakbaril, alireza seidavil, leila asadpour2 and andrés martinez3 nayebpor ,Apata ,Li
(2007) Probiotic level effects on growth performance, carcass traits, blood parameters, cecal microbiota, and immune
response of broilers: A journal of research Gate:88 .

[23] Mohan, A. Alkhalf, M.Alhaj, and, I.Al, comedian. Influence of probiotic supplementation on blood parameters and growth
performance in broiler chickens. Saudi Journal of Biological Sciences: 17(3):219-225.

[24] Mason S. Faruquel, N. U. Siddiquee2, M. A. Afroz3 and M. S. Islam4 (2005) Phenotypic characterization of Native Chicken
reared under intensive management system, J. Bangladesh Agril. Univ. 8(1): 79-82, 2010.

[25] O’Deal, RU.Khan, S Naz (2006) the applications of probiotics in poultry production.World’s Poultry Sciences Journal
.69(3):621-632.

[26] Panda Snezana Bogosavljevi¢-Boskovi¢l*, Zlatica Pavlovski2, Milun D. Petrovi¢l, Vladimir Doskovi¢land Simeon
Rakonjac (2003), Broiler meat quality: Proteins and lipids of muscle Tissue .9(54), 9177-9182.

[27] Rowghani, Iranian J. Rowghani, E: Zamiri, M.J (2007) Effects of additives on Chemical composition of feed: Res University

[28] Saadia.Mushara, (2009) Production and purification of cellulose-degrading enzymes from a filamentous fungus Trichoderma
harzianum: Pakistan Journal of Botany .41(3):1411-1419.

[29] Jonvel, H.lwamoto,Y .Hara,T.Gotoh,Y.OnoandH.Takahara (1993),Different growth rates of male chicken skeletal muscles
related to their histochemical properties. British Poultry Science.34(5):925-938

[30] MD Lee, WK Kim,JJ Maurer,APedroso,(2006), The chicken Gastrointestinal microbiome, FEMS Microbiology Letters, 360(
2):100-1

[31] Simon T, Y Tokushima, B.Sulistiyanto, K.TakatashiandY.Akiba 2001Journal of British Poultry Science; 44(, 5),: 746-751.

[32] Vegad,sS.Mahdavil* ,A.Zakeri2,Y.Mehmannavaz3andA.Nobakht3,(2004),
ComparativeStudyofProbiotic,Acidifier,AntibioticGrowthPromotersandPrebioticonActivityofHumorallImmuneandPerforman
ceParametersofBroilerChickens,Iranian Journals Of Applied Animal Science..3(2):295-299.

[33] Matsuzaki .s, Hao Li,Man-Li, Ma,Hui-Jun Xie, Jian Kong,(1998) Biosafety evaluation of bacteriophages for treatment of
diarrhea due to intestinal pathogen Escherichia coli 3-2 infection of chickens,World Journal of Microbiology and
Biotechnology,28(1):1-6.

[34] Starvic. V, Leonchuk, Tsimokh, Chowdhary. (1987),Effect of probiotic(Saccharomyces cerevisiae) addition to diets on
Intestinal Microflora and Performance Of Hy-Line Layers Hens. Journals of American Science, 6(11).

[35] Gusilset, Seok-Seong Kang, Patricia. L. Conway, 2006 FEMS Microbiology letters; 261, (1):19-24.

[36] Higgins, Huang, Timmerman, Vicente. (2007). Effect of Probiotic on SalmonellEnteritidis infection on broiler chickens, A
journal of Egypt Chemistry. 2(2):298:314.

[37] Huang and Lin, Ockerman and Basu, B. K. An, B. L. Cho, S. J. You, H. D. Paik, H. I. Changl, S. W. Kim2, C. W. Yunl and
C. W. Kang* (2004),Growth performance and antibody Response of Broiler Chicks Fed Yeast Derived Beta -Glucan and
Single -Strain probiotics, Asian-Aust. J. Anim. Sci. 21(7):1027-1032.

[38] Li, A. Sarsenbek,*t T. Wang,*1 J. K. Zhao, 1 and W. Jiang f (2009), Comparison of carcass yields and meat quality
between Baicheng-You chickens and Arbor Acres broilers, a journal of Poultry science92:2776-2782.

[39] S. M. L utful Kabir.(2009).The role of probiotics in the Poultry Industry.International Journal Of Molecular Sciences.10(8):
3531-3546

[40] Haddadin MS?, Abdulrahim SM, Hashlamoun EA, Robinson RK. (1996). The effect of Lactobacillus acidophilus on the
production and chemical composition of hen's eggs.A journal of; poultry Science, 75(4):491-4.

[41] Hassanein and Soliman,(2010), Effect of Probiotic (Saccharomyces cerevisiae) Adding to Diets on Intestinal Microflora and
Performance of Hy-Line Layers Hens, Journal of American Science 6(11)

[42] Jernigane.t, Barrow, Jinet. 1985. Effect of Lactobacillus Cultures On Growth Performance Abdominal Fat Deposition,
Serum Lipids and weight Of organs of broiler chickens; 44,(1):139-144.

© 2019, www.1JARIIT.com All Rights Reserved Page |153



file:///C:/omak/Downloads/www.IJARIIT.com
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haddadin%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=8786938
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdulrahim%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=8786938
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hashlamoun%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=8786938
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robinson%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=8786938
https://www.researchgate.net/journal/1545-1003_Journal_of_American_Science

Haseenabi Shaik, Kasturi Kondapalli; International Journal of Advance Research, lIdeas and Innovations in Technology

[43] Kuenzel, Kama kami, Saneyasu 2011.Comparative Biochemistry and Physiology Part A Molecular and Integrative
Physiology; 159, (4,):422-3426.

[44] Kurtoglu V?, Kurtoglu F, Seker E, Coskun B, Balevi T, Polat ES, (2004)Effect of probiotic supplementation on laying hen
diets on yield performance and serum and egg yolk cholesterol, Food Addit Contam. 2004 Sep; 21(9):817-23.

[45] Lodhi, P. V. Rao, D. R. (1970). Clandinin. Effect of Method of Determination on the Metabolizable Energy Value of
Rapeseed Meal Poultry Science, 49(4) 1970: 1069-1074.

[46] Maha) An Effect of Probiotic (Lacto-Sacc) Feeding, Packaging Methods and Seasons on the Microbial and Organoleptic
Qualities of Chicken Meat Balls during Refrigerated Storage.Journal of Food Science and Technology -Mysore- 37(1):67-
71.

[47] Nashashon, Abdulrahim, (1994) Effect of probiotic on laying hen diets on yield performance and serum and egg yolk
cholesterol. Article Food Additives and Contaminants, 21(9):817-23.

[48] Panda, Liopis, Cao, X. J Yang. (2008) Effect of probiotic (Lactobacillus sporogenes) feeding on egg production and quality,
yolk cholesterol and humoral immune response of White Leghorn layer breeders. Journal of the Science of Food and
Agriculture, 88(1):43 — 47.

[49] Panda, Jin, Kalavathy. (2003)Dietary Supplementation Of probiotic on growth, Serum cholesterol and gut microflora of
broilers, The Indian Journal of animal sciences, 71(5):488-490.

[50] Pal, RP, Mani, V., Tripathi, D. and Chander Datt, (1996) Effect of Inorganic vanadium supplementation on mineral balances
and their circulatory levels in Karan fries calves. National academy Press.80:6162-6166.

[51] Starvric and Kornegay, Mashrat. M, Siddique, S.U. Rhaman, M. Arshad and H.A Khan. 2005. Journal of Agriculture and
Social Sciences: 1813, 2235.

[52] Torres,Rodriguez,B.Hargis,G Tellez-2007.International Journals of Sciences :6,(3):154-156.

[53] Van Immerseel F!, Russell JB, Flythe MD, Gantois I, Timbermont L, Pasmans F, Haesebrouck F, Ducatelle R.(2006). The
use of organic acids to combat Salmonella in poultry: a mechanistic explanation of the efficacy, Avian Pathol. 2006 Jun;
35(3):182-8.

[54] Yorlk, M.A., Gll, M., Hayirli, A. and Lagin, E. (2004) Laying Performance and Egg Quality of Hens Supplemented with
Humate and Sodium Bicarbonate during the Late Laying Period. Journal of Applied Animal Research. 26(1):17-21.

[55] Zhang, Youcef Mehdi, Marie Pierre Letourneau-Montminy,Marie-Lou Gaucher, Younes Chrfi, Gayatri Suresh, Tarek
Rouissi, Satinder, kaur Brar, Caroline Cote, Antonio Avalos, Ramirez, Stephane Godbout. (2018) Use of antibiotics in
broiler production Global impcts and alternatives. A journal of Animal nutrition. (2):170-178.

[56] Zhu .C, N. H. Zhu, R. J. Zhang,*{1 H. Wu, and B. Zhang 1 (2009) Effects of lactobacillus cultures on growth performance,
xanthophyll deposition, and color of the meat and skin of broilers.Poultry science Association, Inc.18:570-578.

© 2019, www.1JARIIT.com All Rights Reserved Page |154



file:///C:/omak/Downloads/www.IJARIIT.com
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurtoglu%20V%5BAuthor%5D&cauthor=true&cauthor_uid=15666974
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurtoglu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15666974
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seker%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15666974
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coskun%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15666974
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balevi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15666974
https://www.ncbi.nlm.nih.gov/pubmed/?term=Polat%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=15666974
https://www.ncbi.nlm.nih.gov/pubmed/15666974
javascript:;
javascript:;
https://www.researchgate.net/journal/0022-1155_Journal_of_Food_Science_and_Technology-Mysore
https://www.researchgate.net/journal/1097-0010_Journal_of_the_Science_of_Food_and_Agriculture
https://www.researchgate.net/journal/1097-0010_Journal_of_the_Science_of_Food_and_Agriculture
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Immerseel%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16753609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Russell%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=16753609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Flythe%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=16753609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gantois%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16753609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Timbermont%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16753609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pasmans%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16753609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haesebrouck%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16753609
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ducatelle%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16753609
https://www.ncbi.nlm.nih.gov/pubmed/16753609

