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Abstract 

In order to increase egg and chicken meat production, poultry growth is critical. The purpose 

of this study is to see how well broiler chickens perform when provided different additives in their 

meals (trace minerals and vitamins). Nutraceuticals, in addition to providing nutritional 

requirements for birds, offer advantageous pharmacological effects, such as assisting in the 

establishment of normal state of physiological health, preventing various diseases, and thus 

improving production performance. The vitamins, polypeptides and amino acids, minerals, 

enzymes, and other nutraceuticals are examples. Vitamins are dietary substances that are required 

for vital cell functions such as cell development, growth, and metabolism process. Mineral nutrition 

is critical in broiler chicken production, with an emphasis on manganese (Mn), zinc (Zn), selenium 

(Se) and copper (Cu). Due to the availability of organic trace elements and today's fast-growing 

birds, broiler chickens' Mn, Zn, Se, and Cu requirements must be revised. 
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Introduction  

Exploiting the usage of specialized dietary 

supplements to improve the intrinsic capacity 

of poultry birds to perform better is a 

modernistic problem in poultry production. 

Following the European Union's (EU) 

restriction on antibiotics utilize as promoters 

of growth in animal nutrition in 2006, 

nutritionists and researchers looked for new 

ways to improve broiler chicken performance. 

Organic acids were used as feed additives in 
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animal production as one such alternative (1-

2). Nutrition is critical for supporting the 

health of pullets, laying hens' excellent egg 

output and body growth of broilers (3). On 

this basis, nutraceuticals can be considered a 

nutrient or pertinent of animal diets. They 

own nutritional and pharmacological value 

via preventing disease. Due to their immune - 

modulatory potentials, they offer health 

benefits, and boosting production. The 

vitamins, polypeptides, amino and organic 

acids, trace elements, and probiotics, fatty - 

acids, enzymes, prebiotic elements, medicinal 

herbs, symbiotic, herbal extracts, pigment 

units, antioxidants, flavoring agents, and other 

nutrients and non-nutrients are among them 

(4-7). Using nutraceuticals has a positive 

effect because it eliminates the negative 

effects of antibiotics that resulted in the 

eradication of the gut microbiota without 

distinction between harmful and good bacteria 

(8). Study of (9) for example, discovered 

infection of Clostridial after using antibiotics 

as feed additives. Furthermore, antibiotic use 

has a number of negative consequences, 

including antibiotic-resistant genes production 

by microbiota of intestinal, the expansion of 

specific intestinal bacteria, and digestive 

abnormalities caused by the immunological 

reaction of internal organs. To avoid these 

side effects, substrate for a specific infection 

is required (10). Therefore, the current article 

aimed to point out the effective role of some 

supplements in the performance of broiler 

chickens. 

“Vitamins” 

The following Vitamins “A, D, C, and B12 

are shown to have the great impact on the 

performance of broiler chicken, meat, growth, 

and function of immune system via a variety 

of processes. 

Vitamin A 

RA“Retinoic acid”, and numerous other “pro-

vitamin A carotenoids”have potential fat-

soluble and brilliant - colored compounds. 

They are normally given in meals and 

modified to retinoid inside the colon and other 

types of tissues, involving liver (11). The 

most common 50 carotenoids are subjected to 

present “pro-vitamin A activity”, “b – 

cryptoxanthin”, and “a-carotene” (12). 

Carotenoids have numerous activities, 

including immunological regulation and 

stimulation, as well as antioxidant, 

antimutagenic, and anticarcinogenic qualities 

(13-14). According to (15), vitamin A affects 

hepatic carbohydrate metabolism, with 

hypovitaminosis A causing a significant 

reduction in hepatic glycogen deposition. 

Vitamin, as in retinol, appears to influence the 

use of “carbohydrate, lipid, and protein 

metabolism in liver, pancreas tissues, muscle 

as skeletal muscles, and tissue called adipose 

tissue”. Therefore, they contribute to involve 

glucose and fatty acid metabolisms (16). The 
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supplement of “Vitamin A in broiler diets” 

may reduce the case of myopathies through 

activity as an antioxidant, decreasing 

membrane lipid oxidation and degradation 

(17). Additionally, it includes the involvement 

of cell difference, maintaining appropriate 

“keratinization, and tissue creation” (18). 

Symptoms of deficiency usually appear after 

3 to 4 weeks. Loss of hunger and slowed 

growth are the first indicators of vitamin A 

insufficiency, followed by “weakness, 

stumbling walk, and ruffled plumage”. 

Infected avian are more exposed to the 

infecting diseases, and significantly low 

productivity of eggs and hatchability. An 

aberrant exudate and epithelial keratinization 

harm the eyes (19-20). 

Vitamin D3 

The melting of Vitamin D3 is 84-85°C.It 

solves in organic nonpolar solvent and oil. Its 

maximal UV absorption ranges from 254 to 

265 nm, and it can be damaged by UV 

overexposure and 72 hours in the air at 24°C 

(21). Vitamin D3 is used via diet, it is also 

excreted, in vivo, in the “epidermal layer” of 

skin after the exposure to “UV” from the 

provitamin 7-dehydrocholesterol. Dietary and 

endogenously produced D3 are 

physiologically inert and must be activated in 

the body via hydroxylation processes (22). 

Vitamin D is needed in body for calcium and 

phosphorus absorption in intestines, which 

improves their utilization efficiency and, as a 

result, increases bone ash density. Vitamin D 

also affects parathyroid hormone (PTH) 

release and stimulates various organs that 

have vitamin D receptors (23). Vitamin D has 

been shown to affect growth performance (24-

25), meat quality (26-27), hydration retention 

(28), color, and shear force (29). The 

supplement of Vitamin D supports the 

calcium and phosphorus absorption in the 

intestines through the motivation of “calcium-

binding proteins formation” in the mucosa. 

This may activate the calcium activated 

tenderization (CAT) complex by increasing 

plasma calcium levels. Calpain and other 

proteases induced in the meat tenderization 

are managed by this complex (30). In male 

broiler chickens grown up to 42 days, 

Vignale, (31) made a comparison between the 

action of “25-OH-D3 (5,520 IU/kg) to 

decreased (2,760 IU/kg) and high (5,520 

IU/kg) D3 supplementation”. Broiler‟s diets 

supplemented by “25-OH-D3”and resulted in 

a higher circulation 25-OH-D3 levels and 

breast meat output. They also discovered that 

muscle of hens given 25-OH-D3 

supplementation had larger concentrations of 

vitamin D receptors than chicks given D3. 

Following a lipopolysaccharide (LPS) 

injection, Morris et al [32] found that adding 

“25-OH-D3” to diets of broiler increased 

performance of growth and reduced 

inflammatory gene IL-1 mRNA levels in 

liver. Morris et al. (33) found that adding 
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"high dietary 25-OH-D3 supplementation 

(100 g/kg)” to layer chick diets reduced the 

detrimental performance effects of coccidia 

infection. 

Vitamin C 

“Vitamin C” is also called as “ascorbic acid”. 

It is a hexuronic acid derivative that is easily 

oxidized to generate dehydro ascorbic acid 

and then reduced back to its original form. In 

addition, the oxidation of dehydro ascorbic 

acid produces diketo-glunic acid, an inert 

molecule whose production is the result of an 

irreversible process. In the presence of light, 

this reaction happens quickly. Vitamin C is 

needed for synthesis of steroid hormones, 

amino acid and mineral metabolism, 

immunity, and the response to physiological 

stress in poultry. Vitamin C has been found as 

a regulator of immune system. When immune 

system is under attack, substantially more 

vitamin C is necessary. As a result, 

supplementing the feed with the vitamins at 

the recommended amounts would aid in 

conferring the desired immunity in the birds. 

Chickens are unable to synthesize optimal 

quantities of ascorbic acid under certain stress 

situations, and ascorbic acid supplementation 

of the diets may be beneficial (34-35). The 

poultry are considered “renal synthesizers of 

ascorbic acid (vitamin C)” (36), and diets are 

not often enriched; thus, the NRC (37) has 

determined no suggested need. Endogenous 

vitamin C synthesis is commonly thought to 

be insufficient for the biological demands of 

chickens, particularly in harsh climatic 

circumstances. Vitamin C supplementation 

was found to be beneficial to chickens under 

specific conditions (38). Supplementing 

broiler chicken feed with 250 mg/kg ascorbic 

acid has been explained to support the “feed 

intake, body weight gain, and feed 

efficiency”, as well as improving the immune 

response and antioxidant status (39). Male 

reproduction was aided by the use of vitamin 

C supplement. Monsi, and Onitchi (40) added 

the following “0, 125, 250, or 500 ppm of 

ascorbic acid to the diets of heat-stressed 

broiler breeders”. The bulk of sperms, the 

number of motile sperm per - ejaculation, and 

the overall number of sperm per ejaculate all 

increased dramatically. When “150 mg/kg 

(68.2 mg/lb.) of ascorbic acid” was provided 

to the breeder ration, Dobrescu, (41) 

discovered that sperm concentration and 

semen volume rose by 28% in tom turkeys. 

found that supplementing the male breeder 

“Turkeys' food with 200 mg/kg (90.0 mg/lb.) 

with ascorbic acid for eight weeks” improved 

their performance. Noll observed a 16 percent 

increase in semen volume and an 18 percent 

rise in sperm concentration. 

Vitamin B12 

Vitamin B12 is “cobalt (Co)”, it contains 

corrinoids with biological effect on humans 

and animals. Only in biological nomenclature 

for the formation of cobalamin is the term 
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vitamin B12 utilized. Cobalamin is made by 

bacteria, fungi, and algae in nature, but it is 

not present in plants (43) Vitamin B12 is a 

component of various enzymes that 

potentially activates a critical role in 

metabolic and physiologic functions in the 

body of animals (44). It plays an important 

role in the “central nervous system CNS”, 

energy metabolism, homocysteine 

metabolism, function of blood, the process of 

cell division, and the immunity (45). After 

beginning of feeding Vitamin B12-deficient 

diets, “Vitamin B12” is, however, maintained 

in the liver for a long time. For example, five 

months are spent to deplete hens' vitamin B12 

levels to the point, where progeny would 

hatch with low vitamin B12 reserves (46). 

Halle et al referred 20 mg of vitamin B12 per 

kilogram feed meets the fattening demands of 

developing hens and ducks Additional Co 

supplementation in the meal has no additional 

benefits for the birds. 

Trace elements  

     In current poultry nutrition, the efficacy of 

using microelements is a major concern. 

Microelements are, however, “catalysts or 

parts of many cells' enzymatic systems”, they 

are important for optimal growth and 

numerous metabolic activities in living 

creatures. Mineral availability from plant-

based feeds, as well as traditional “inorganic 

sources such as oxides, sulphates, and 

carbonates”, is limited. The microelement 

demands of “modern, high-producing laying 

hen and broiler chicken lines” are quite high. 

These ideas, together with a gradual 

understanding of the relative microelement to 

“immunological operations and 

reproduction”, as well as the different 

contents of trace minerals in feed materials, 

have resulted in the addition to the “chicken 

diets” in huge proportions for commercial 

purposes (48). Meat chickens may now reach 

a “bodyweight of 2 kg in 35 days”, with half 

of that weight achieved between the ages of 

21 and 35. As a result, due to differences in 

genetic growing up potentially, the used 

contents that are relative to the trace of 

mineral utilization, the reported “trace mineral 

requirements” recommended by the “National 

Research Council (NRC)” for “Animal 

Nutrition” in the early 1990s, which are based 

on data dating back to the 1950s, may not be 

reasonable (49). Mg, Mn, Zn, Fe, Cu, Mo, Se, 

iodine (I), and Co are some of the most 

prevalent important trace minerals. All 

“fluorine, nickel, silicon, tin, vanadium, and 

chromium” have been discovered for 

favorable influences in chicken nutrition, 

although the exact mechanism is unknown 

(46). In most cases, “a 500 mg/kg diet” is 

sufficient for all phases of growth, and more 

than “1% Mg” in the diet of hens produces 

significant performance degradation. The Mg 

content of realistic poultry feeds is always 

higher than the requirements of chickens. As 
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a result, Mg supplementation is unnecessary. 

Supplementing with Mg after 3 weeks of age, 

on the other hand, was found to promote 

bodyweight gain (50). Zinc “can be defined as 

a tracing element. Its functions as a co - factor 

in a different metabolic pathway, involving 

the cell proliferation processes, development 

of skeletal muscles, process of growth; 

enhance immune system functions, 

reproduction, hormone secretion, and defense 

by antioxidant enzymes, in addition to various 

biochemical processes. To allow poultry to 

realize their genetic potential and 

performance, it is necessary to employ an 

ideal supplemental inclusion rate of Zn (51-

54). “Selenium” is found in the diet in both 

inorganic and organic forms. Reduced lipid 

oxidation (55-57) and enhanced color stability 

of heme pigments are examples of selenium's 

antioxidant effects in meat quality (58). “Se” 

also has a favorable effect on meat weight 

loss, as measured by water loss from dripping, 

and improves specific “organoleptic qualities” 

of broiler chicken meat. The meat which is 

higher in selenium is more juicy, crispy, and 

appealing. “Se” is utilized in a combination 

with some antioxidants, like tocopherol, to 

enhance animal feed (vitamin E) (59-60). 

Copper is a necessary nutrient, and studies 

have shown that the sulfate form is more 

effective than the oxide form (61). Cu levels 

of 125 to 250ppm have been shown to boost 

broiler development and feed efficiency (62-

63). In broilers, however, too much of it in the 

diet inhibits growth and feed efficiency (63), 

as well as causing harm to the gizzard (64) 

and liver functions (65-66). 

Probiotics  

The probiotics is explained as "a mono or 

specified mixed culture of live 

microorganisms that, when administered to 

animals, improve the qualities of the host's 

native microbiota." DFM (direct fed 

microbial) is another name for them (67-68). 

Probiotics are described by Jernigan et al 

(1985) as the culture of specific 

microorganisms that implant in the animal 

that they are prescribed and ensure the 

effective development of the “gut microbial 

population”. The probiotics are living 

bacterial cell preparations or foods that 

contain live bacterial cultures or bacterial cell 

components that have a favorable influence 

on the “host's health” (69-72). (73) looked at 

how introducing probiotics containing 

Streptococcus and Bifidobacterium affected 

broiler performance. No significant difference 

was seen between treatments in terms of feed 

consumption, carcass percentage, or 

abdominal fat weight. In the 0-21-day period, 

mean live weight and FCR were significantly 

improved in probiotic-treated groups 

compared with the “control group”, but this 

influence was not significant throughout the 

experiment. Mahajan et al. (74) demonstrated 

that broilers fed “probiotics” (Lactobacillus + 
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Saccharomyces) had a substantial to increase 

the weight of “edible viscera”, “warm carcass 

weight, and “carcass percentage”. The weight 

of chicks fed various amounts of probiotics 

increased significantly when compared to 

control, according to (75). Other researchers, 

such as (76) and (77), have demonstrated a 

favorable effect of probiotics on chicks 

weight. Others, however, found no such rise 

in chicks‟ weight (78-79). 

Prebiotics  

The prebiotics are required for enhanced 

probiotic survival in gut. The probiotics can 

thrive in system of digestive with the support 

of prebiotics because they can endure 

anaerobic conditions such as “low oxygen”, 

low pH, and low temperature. In a lower gut 

region that acts as a symbiotic relationship, 

prebiotics are used as substrates for probiotic 

survival and proliferation (80). Prebiotics 

have been demonstrated to be effective 

against infections including E. coli and 

Salmonella, and stimulating the growth of 

Lactobacilli and Bifidobacterial. Mannan 

oligosaccharides are a common prebiotic 

(MOS). The “outer wall of Saccharomyces” 

cerevisiae was used to make mannan 

oligosaccharides. They are the “outer layer” 

of yeast cell walls; they consist of 30% 

glucan, 30% mannan, and 12.5% protein. 

Serine, aspartic and glutamic acids, and 

methionine are all abundant in the protein 

(81). The inclusion of MOS in broiler diets 

may have a favorable impact on growth (82). 

Conclusions 

The importance of vitamin and mineral 

nutrition in poultry production cannot be 

overstated. Due to nowadays fast-growing 

avian and the volubility of organic tracing 

minerals, broiler chickens vitamin 

requirements, such as Vitamin A, D3, C, B12, 

and mineral requirements, such as Mn, Zn, 

Se, Cu, and probiotics, must be revised. 

References  

1. Ragione R. M. and Woodward M. J. (2003). 

Competitive exclusion by Bacillus subtilis 

spores of Salmonella enterica serotype 

Enteritidis and Clostridium perfringens in 

young chickens,” Vet. Microbio. 94(3): 245–

256. 

2. Adil, S.; Tufail B.; Gulam A. B.; Masood S. 

and Manzoor R. (2010). Effect of Dietary 

Supplementation of Organic Acids on 

Performance, Intestinal Histomorphology, and 

Serum Biochemistry of Broiler Chicken. Vet. 

Med. Int. 2010: 1-8. 

3. Wang J, Yue H, Wu S, Zhang H, Qi G. 

(2017). Nutritional modulation of health, egg 

quality and environmental pollution of the 

layers. Anim. Nutr. 3(2):91–96. 

4. Dhama K, Saminathan M, Jacob SS, Singh M, 

Karthik K, A, Tiwari R, Sunkara LT, Malik 

YS, Singh RK, et al. (2015). Effect of 



   
Abdullah S. T. 

8 

Bas J Vet Res, 21(2), 2022. 

 

immunomodulation and immunomodulatory 

agents on health with some bioactive 

principles, modes of action and potent 

biomedical applications. Int J Pharmacol. 

11(4):253–290. 

5. Aronson K. (2017). Defining ‟nutraceuticals‟: 

neither nutritious nor pharmaceutical. Br J 

Clin Pharmacol. 83(1):8–19. 

6. Helal NA, Eassa HA, Amer AM, Eltokhy 

MA, Edafiogho I, Nounou MI. (2019). 

Nutraceuticals‟ novel formulations: the good, 

the bad, the unknown and patents involved. 

Recent Pat Drug Delivery Formul. 

13(2):105–156. 

7. Waheed Janabi AH, Kamboh AA, Saeed M, 

Xiaoyu L, BiBi J, Majeed F, Naveed M, 

Mughal MJ, Korejo NA, Kamboh R, et al. 

(2020). Flavonoid-rich foods (FRF): A 

promising nutraceutical approach against 

lifespan-shortening diseases. Iran J Basic 

Med Sci. 23:1–14. 

8. Sullivan Å, Edlund C, Nord CE. (2001). 

Effect of antimicrobial agents on the 

ecological balance of human microflora. 

Lancet Inf Dis. 1(2):101–114. 

9. Rashid M-U, Weintraub A, Nord CE. (2012). 

Effect of new antimicrobial agents on the 

ecological balance of human microflora. 

Anaerobe. 18(2):249–253. 

10. Frei R, Akdis M, O‟Mahony L. (2015). 

Prebiotics, probiotics, synbiotics, and the 

immune system: experimental data and 

clinical evidence. Curr Opin Gastroenterol. 

31(2): 153–158. 

11. Koutsos, E. A., A. J. Clifford, C. C. Calvert, 

and K. C. Klasing. (2003). Maternal 

carotenoid status modifies the incorporation 

of dietary carotenoids into immune tissues of 

growing chickens (Gallus gallus domesticus). 

J. Nutr. 133:1 132–1138. 

12. Romanchik, J. E and E. H. Harrison. (1995). 

Distributions of carotenoids and alpha-

tocopherol among lipoproteins do not change 

when human plasma is incubated in vitro. J. 

Nutr. 125:2610–2617. 

13. Møller, A., C. Biard, J. Blount, D. Houston, 

P. Ninni, N. Saino, and P. Surai. (2000). 

Carotenoid-dependent signals: indicators of 

foraging efficiency, immunocompetence or 

detoxification ability? Avian Poult. Biol. Rev. 

11:137–159.  

14. Mora, J. R., M. Iwata, and U. H. von Andrian. 

(2008). Vitamin effects on the immune 

system: vitamins A and D take center stage. 

Nat. Rev. 8:685–698. 

15. Sundeen, J.F. Richards, D.B. Bragg (1980). 

The effect of vitamin A deficiency on some 

postmortem parameters of avian muscle. 

Poult. Sci., 59: 2225-2236. 

16. Chen and Chen, (2014). W. Chen, G. Chen 

The roles of vitamin A in the regulation of 

carbohydrate, lipid, and protein metabolism J. 

Clin. Med., 3: 453-479. 

17. Abd El-Hack M.E. Mahrose K.; Askar A.A.; 

Alagawany M.A.; Saeed M.; Abbasi F.; 



   
Abdullah S. T. 

9 

Bas J Vet Res, 21(2), 2022. 

 

Soomro R.N.; Siyal F.A. and Chaudhry M.T. 

(2017). Single and combined impacts of 

vitamin A and Selenium in diet on productive 

performance, egg quality, and some blood 

parameters of laying hens during hot season. 

Biol. Trace Elem. Res., 177: 169-179. 

18. Gerster, H. (1996). Vitamin A – functions, 

dietary requirements and safety in humans Int. 

J. Vit. Nutr. Res., 67: 71-90. 

19. Olson, J. A. (1991) Vitamin A, In: L.J. 

Machlin (Ed), Handbook of Vitamins, 2nd 

revised. Mercel Dekker, New York, pp 1-57. 

20. Bhuiyan, A R.; Lauridsen, C.; Howlider A R. 

and Jakobsen K. (2004). Importance of 

vitamin A supplementation for performance 

ofSonali chickens under smallholder farm 

conditions in atropical climate. Livestock 

Research for Rural Development 16(10). 

21. Collins, E. D., and A. W. Norman .2001. 

Vitamin D in Handbook of vitamins. 3rd ed. 

Edited by Rucker R. B., J. W. Suttie, D. B. 

McCormick, and L. J. Machlin. Marcel 

Dekker, New York. USA. 

22. Norman, A. W. (1979). A Synopsis of 

Vitamin D. its Endocrine System and Human 

Disease States. J. Med. 9(1): 9-16. 

23. Norman A. W. 1985. The vitamin D 

endocrine system. Physiologist, 28:219-232. 

24. Yarger, J. G., C. L. Quarles, B. W. Holli and 

R. W. Gray. (1995). Safety of 25-

hydroxycholecalciferol in poultry rations. 

Poult. Sci. 74:1437-1446. 

25. Brito, J. A. G., A. C. Bertechini, E. J. Fassani, 

P. B. Rodrigues, E. M. C. Lima and C. 

Meneghetti. (2010). Efeito da vitamina D3 e 

25-hidroxi-colecalciferol sobre o 

desempenho, o rendimento de carcaça e a 

morfologia intestinal de frangos de corte. Rev. 

Bras. Zootec. 39:2656-2663. 

26. Enright, K., M. Ellis, F. Mckeith, L. Berger, 

D. Baker and B. Anderson. (1999). The 

influence of level of dietary vitamin D3 

supplementation and post-mortem aging time 

on pork quality. University of Illinois Swine 

Research Report. 

27. Han, J. C., Y. L. Wang, H. X. Qu, F. Liang, J. 

L. Zhang, C. X. Shi, X. L. Zhang, L. Li and 

Q. Xie. (2012). One 

alphahydroxycholecalciferol improves growth 

performance, tibia quality, and meat color of 

broilers fed calcium- and phosphorus-

deficient diets. Asian-Aust. J. Anim. Sci. 

25:267- 271. 

28. Montgomery, J. L., F. C. Parrish Jr, D. C. 

Beitz, R. L. Horst, E. J. Huff-Lonergan and A. 

H. Trenkle. (2000). The use of vitamin D3 to 

improve beef tenderness. J. Anim. Sci. 

78:2615-2621. 

29. Wilborn B. S., C. R. Kerth, W. F. Owsley, W. 

R. Jones and L. T. Frobish. (2004). Improving 

pork quality by feeding supranutritional 

concentrations of vitamin D3. J. Anim. Sci. 

82:218-224. 

30. Santos, E. R. (2006). Caracterização do 

processo de rigor mortis, da maciez dos 



   
Abdullah S. T. 

01 

Bas J Vet Res, 21(2), 2022. 

 

músculos Gastrocnemius internus e Fibularis 

longus e efeito da radiação gama na vida 

comercial da carne de avestruz (Struthio 

camelus). Ph.D. Thesis, Faculdade de 

veterinária, Niteroi, Rio de Janeiro. 

31. Vignale, K., E. S. Greene, J. V. Caldas, J. A. 

England, N. Boonsinchai, P. Sodsee, E. D. 

Polock, S. Dridi, and C. N. Coon. (2015). 25-

hydroxycholecalciferol enhances male broiler 

breast meat yield through the mTOR pathway. 

J. Nutr. 145:855-863. 

32. Morris, A., R. Shanmugasundaram, M. 

Lilburn, and R. K. Selvaraj. (2014). 25- 

Hydroxycholecalciferol supplementation 

improves growth performance and decreases 

inflammation during an experimental 

lipopolysaccharide injection. Poult. Sci. 

93:1951-1956. 

33. Morris, A., R. Shanmugasundaram, J. 

Mcdonald, and R. K. Selvaraj. (2015). Effect 

of in vitro and in vivo 25-hydroxyvitamin D 

treatment on macrophages, T cells, and layer 

chickens during a coccidia challenge. J. Anim. 

Sci. 93:2894-2903. 

34. Brake (1987). Vitamin C application and 

recant advances. Poultry Advisor 25 (3): 35 

35. Jain G.; Neeraj and Ramesh P. (2018). Effect 

of Vitamin C on Growth Performance of 

Caged Broilers. Adv. Biores. 9: 178-181. 

36. Maurice, D.V., Lightsey, S.F., Abudabos, 

A.M. and Toler, J.E., (2002). Factors 

affecting ascorbic acid biosynthesis in 

chickens: III. Effect of dietary fluoride on L-

gulonolactone oxidase activity and tissue 

ascorbic acid (Vitamin C) concentration. J. 

Anim. Physiol. Anim. Nutr., 86: 383-388. 

37. NRC. 1994. Nutrient requirements of poultry. 

9th. ed. Natl. Acad. Press, Washington, DC. 

38. Pardue, S.L. and Thaxton, J.P., (1986). 

Ascorbic acid in poultry: A review. World’s 

Poult. Sci. J., 42: 107– 123 

39. Khan, R. U.; S. Naz; Z. Nikousefat; M. 

Selvaggi; V. Laudadio and V. Tufarelli 

(2012). Effect of ascorbic acid in heat-

stressed poultry. World's Poultry Science 

Journal. 68(3): 477–490. 

40. Monsi A., and Onitchi D.O. (1991). Effects of 

ascorbic acid (vitamin C) supplementation on 

ejaculated semen characteristics of broiler 

breeder chickens under hot and humid 

tropical conditions. Animal Feed Science and 

Technology, 34:141 

41. Dobrescu O. (1987). Vitamin C addition to 

breeder diets increases turkey semen 

production. Feedstuff, 59:18. 

42. Noll S. (1993). Personal communication to 

Tillman P.B. Feed Management. 44(10):31. 

43. Halle I, Henning M, Köhler P (2011) 

Influence of vitamin B12 and cobalt on 

growth of broiler chickens and pekin ducks. 

Agricu. For. Res. 4(61):299–306. 

44. Bunchasak C, Kachana S (2009) Dietary 

folate and vitamin B12 supplementation and 

consequent vitamin deposition in chicken 

eggs. Trop Anim Health Prod 41:1583–1589 



   
Abdullah S. T. 

00 

Bas J Vet Res, 21(2), 2022. 

 

45. EFSA (2010) Scientific opinion on the 

substantiation of health claims related to 

vitamin B12 and contribution to normal 

neurological and psychological func-tions (ID 

95, 97, 98, 100, 102, 109), contribution to 

normal homocysteine metabolism (ID 96, 

103, 106), maintenance of normal bone (ID 

104), main-tenance of normal teeth (ID 104), 

maintenance of normal hair (ID 104), 

maintenance of normal skin (ID 104), 

maintenance of normal nails (ID 104), 

reduction of tiredness and fatigue (ID 108), 

and cell division (ID 212) pursu-ant to Article 

13(1) of Regulation (EC) No 1924/2006. 

EFSA J 8(10):1756 

46. Scott ML, Nesheim MC, Young RJ (1982) 

Nutrition of the chicken. Ithaca: Cornell Univ, 

pp 237-243. 

47. Halle I.; Martina H.and Peter K. (2011). 

Influence of vitamin B12 and Cobalt on 

growth of broiler chickens and Pekin ducks. 

Agricu. For. Res. 4(61): 299-306. 

48. AKSU, D.S., AKSU, T. and ÖNEL, S.E. 

(2012) Does inclusion at low levels of 

organically complexed minerals versus 

inorganic forms create a weakness in 

performance or antioxidant defense system in 

broiler diets? International Journal of Poultry 

Science. 11: 666-672. 

49. NRC (1994) „Nutrient Requirements 

Committee.‟ (National Academies Press: 

Washington, DC). 

50. Gaol KK, Safar O, Gulyas L (2004) 

Magnesium in animal nutrition. Journal of the 

American College of Nutrition 23, 754S–

757S. 

51. Swiatkiewicz S. Koreleski J Zhong D.Q. 

(2001) The bioavailability of zinc from 

inorganic and organic sources in broiler 

chickens as affected by addition of phytase. 

Journal of Animal and feed Sciences 2001; 

10:317–328. 

52. Ao T, Pierce JL, Pescatore AJ, Cantor AH, 

Dawson KA, Ford MJ, .(2011). Effects of 

feeding different concentration and forms of 

zinc on the performance and tissue mineral 

status of broiler chicks. Brittish Poultry 

Science 2011; 52:466-471. 

53. Tomaszewska EI, Muszyński S, Dobrowolski 

P, Kwiecień M, WiniarskaMieczan A, 

Świetlicka Wawrzyniak A.(2017) Effect of 

Zinc level and source (zinc oxide vs. zinc 

glycine) on bone mechanical and geometric 

parameters, and histomorphology in male ross 

308 broiler chicken. Brazilian Journal of 

Poultry Science 2017; 19:159-170. 

54. Muszyński S, Tomaszewska E, Kwiecień M, 

Dobrowolski P, TomczykWarunek A.(2011). 

Subsequent somatic axis and bone tissue 

metabolism responses to a low-zinc diet with 

or without phytase inclusion in broiler 

chickens. PLoS One 2018;13: 507-519. 

55. Skrivan M., Dlouha G., Masata O., Sevcikova 

S. (2008): Effect of dietary selenium on lipid 

oxidation, selenium and vitamin E content in 



   
Abdullah S. T. 

02 

Bas J Vet Res, 21(2), 2022. 

 

the meat of broiler chickens. Czech Journal of 

Animal Science, 53, 306–311 

56. Skrivan M., Marounek M., Englmaierova M., 

Skrivanova E. (2012): Influence of dietary 

vitamin C and selenium, aloneand in 

combination, on the composition and 

oxidative stability of meat of broilers. Food 

Chemistry, 130, 660–664. 

57. De Almeida J.N., Dos Santos G.R., Beteto 

F.M., De Medeiros L.G., Oba A., 

Shimokomaki M., Soares A.L. (2012). 

Dietary supplementation of chelated selenium 

and broiler chicken meat quality. Semina-

Ciencias Agrarias, 33 (Suppl. 2), 3117–3122. 

58. Yang Y.R., Meng F.C., Wang P., Jiang Y.B., 

Yin Q.Q., Chang J., Zuo R.Y., Zheng Q.H., 

Liu J.X. (2012). Effect of organic and 

inorganic selenium supplementation on 

growth performance, meat quality and 

antioxidant property of broilers. African 

Journal of Biotechnology, 11, 3031–3036. 

59. Wang Y., Zhan X., Zhang X., Wu R., Yuan 

D. (2011): Comparison of different forms of 

dietary selenium supplementation on growth 

performance, meat quality, selenium 

deposition, and antioxidant property in 

broilers. Biological Trace Element Research, 

143, 261–273. 

60. De Medeiros L.G., Oba A., Shimokomaki M., 

Pinheiro J.W., Da Silva C.A., Soares A.L., 

Pissinati A., De Almeida M. (2012): 

Performance, broiler carcass and meat quality 

characteristics, supplemented with organic 

selenium. Semina-Ciencias Agrarias, 33 

(Suppl. 2), 3361–3370. 

61. Cromwell, G.L., T.S. Sthly and H.J. Mongue 

(1989). Effect of source and level of copper 

on performance and liver copper stores in 

weanling pigs. J. Anim. Sci., 67: 2996–3002. 

62. Choi, Y.J. and I.K. Paik (1989). The Effect of 

Supplementing copper sulfate on the 

performance of broiler chicken. Korean. J. 

Anim. Nutr. Feed., 13: 193–200. 

63. Baker, D.H., J. Odle, M.A. Funk and T.M. 

Wieland (1991). Bioavailability of copper in 

cupric oxide, cuprous and in a copper-lysine 

complex. Poult. Sci., 70: 177–9. 

64. Robbins, K.R. and D.H. Baker (1980). Effect 

of the sulfur amino acid level and source on 

the performance of chicks fed high level of 

copper. Poult. Sci., 59: 1246–53. 

65. Chen, K.L., C.L. Chen, T.E. Lien and Y.M. 

Horng (1997a). Effect of dietary levels of 

copper on tissue residue and serochemistry 

value of growers. Taiwan. J. Vet. Med Anim. 

Husb., 67: 45–50. 

66. Chen, K.L., C.P. Wu and C.L. Chen (1997). 

Effects of dietary levels of copper on 

performance and intestinal structure in 

growers. J. Chia-Yi Inst. Agric. Technol. 50: 

31–9. 

67. Hertrampf J (1979). Probiotics: growth 

promoters of the future? Muhle 

Mischfuttertechnik, 116(44): 611. 

68. Jadhav K., Sharma K.S.; Katoch S.; Sharma 

VK and Mane B.G. (2015). Probiotics in 



   
Abdullah S. T. 

03 

Bas J Vet Res, 21(2), 2022. 

 

Broiler Poultry Feeds: A Review. Int. J. 

Animal Vet. Sci. 2: 4-16. 

69. Delley M, Mollet B and Hottinger H (1990). 

DNA probe for Lactobacillus delbruencktii. 

Applied Environmental Microbiology, 56 

(6):1967-1970. 

70. Hertel C, Ludwig W, Obst M, Vogel RF, 

Hammes WP and Schleifer H (1991). 23S 

rRNA-targeted oligonucleotide probes for the 

rapid identification of meat Lactobacilli. 

Systemic Applied Microbiology, 14: 173-177. 

71. Ehrmann M, Ludwig W and Schleifer KH 

(1992). Species specific oligonucleotide probe 

for the identification of Streptococcus 

thermophilus. Systemic Applied Microbiology, 

15: 453-455. 

72. Charteris WP, Kelly PM, Morelli L and 

Collins JK (1997). Selective detection, 

enumeration and identification of potential 

probiotic Lactobacilli and Bifidobacterium 

species in mixed population. International 

Journal of Food Microbiology, 35: 1-27. 

73. Hosseini Z, Nassiri Moghaddam H, 

Kermanshahi H, Kalidari GA.(2012) Effect of 

probiotic (Bifidobacterum and Streptococcus) 

on performance and serum parameters of 

broiler chickens. Int J Agric Crop Sci.; 4:1-6.  

74. Mahajan P, Sahoo J, Panda PC. (2000). Effect 

of probiotic (Lacto-Sacc) feeding, packaging 

methods and seasons on the microbial and 

organoleptic qualities of chicken meat balls 

during refrigerated storage. J Food Sci 

Technol. 2000;37(1):67-71. 

75. Jin LZ, Ho YW, Abdullah N, Jalaludin S. 

(1998). Growth performance, intestinal 

microbial populations, and serum cholesterol 

of broilers fed diets containing Lactobacillus 

cultures. Poult Sci. 1998;77(9):1259-1265. 

76. Midilli M, Tuncer SD. (2001) The effects of 

enzyme and probiotic supplementation to 

diets on broiler performance. Turk J Vet Anim 

Sci. 2001;25(6):895-903. 

77. Kabir SML, Rahman MM, Rahman MB, 

Rahman MM, Ahmed SU. The dynamics of 

probiotics on growth performance and 

immune response in broilers. Int J Poult Sci. 

2004;3(5):361-364. 

78. Khbaksefidi A, Rahimi SH. (2004) Evaluation 

of the effect various levels of probiotic on 

blood factors, performance and carcass 

characteristics of broiler chicks under acute 

heat stress. Agric Sci Technol. 

2004;18(2):149-158.  

79. Karimi K, Rahimi SH. (2003). The effect of 

various levels of probiotic on performance of 

broilr chicks. Pajouhesh-va-

Sazandegi.,16(60):90-94. 

80. Hanamanta, N., M. N. Swamy, T. Veena, H. 

D. N. Swamy, and K. Jayakumar. (2011). 

Effect of prebiotic and probiotics on growth 

performance in broiler chickens. Indian J. 

Anim. Res. 45:271–275. 

81. Song, J. Y., and W.-F. Li. (2001). The 

preparation of mannanoligosaccharide from 

Saccharomyces cerevisiae and its effect on 



   
Abdullah S. T. 

04 

Bas J Vet Res, 21(2), 2022. 

 

intestinal microflora inchicken. J. Agric. Life 

Sci. 27:447–450. 

82. Rosen, G. D. (2006). Holo-analysis of the 

efficacy of Bio-MOS in broiler nutrition. Br. 

Poult. Sci. Press. Br. 48:21–26. 

 

 

 

 

 الغذائية الوكولات دور: اللحن دجاج أداء تعزيز

  عبذ اللهسٌاى رًىى 

 جاهعة الووصل الاسناى،كلية طب  ،الأساسيةعلوم طب الاسناى  زعف

 الخلاصة

لزلك  .الأهويت بالغ أهش الذواجي يعخبش ًوى فإى الذجاج،البيط واللحىم هي  في إًخاج الزيادة أجل هي

 في هخخلفت إظافاث حىفيش ودجاج البيط عٌذ اللاحن أداء الذجاج جىدة هذي الخعشف علً إلً الذساست هزٍ هذفج

 للطيىس، الغزائيت الوخطلباث حىفيش إلً بالإظافت الوغزياث، حىفيش(. والفيخاهيٌاث الأساسيت كالوعادى) وجباحهن

 الأهشاض هي والىقايت الصحيت، الفسيىلىجيت الطبيعيت الحالت إًشاء في الوساعذة هثل الوفيذة الأدويتحأثيشاث 

 والوعادى الأهيٌيت والأحواض والببخيذاث الفيخاهيٌاث رلك علً الأهثلت وهي. الإًخاج أداء ححسيي وبالخالي الوخخلفت،

 الخلايا، ًوى هثل الحيىيت الخلايا لىظائف ظشوسيت غزائيت هىاد هي الفيخاهيٌاث. الأخشي والوغزياث والإًزيواث

 الخشكيز هع اللاحن، الذجاج إًخاج في الأهويت بالغ أهشًا باسخخذام الوعادى الخغزيت حعخبش. الغزائي الخوثيل وعولياث

والععىيت الغزائيت  العٌاصش لخىفش وًظشًا .(Cu) والٌحاس (Se) والسيليٌيىم (Zn) والزًك (Mn) الوٌغٌيز علً

 الطيىس.هزٍ  هخطلباث هشاجعت لزلك يجب الٌوى، سشيعت الوخخلفت اصبحج الطيىس

 


