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Abstract: Addition of complex of these 3 elements into the chicken diet is connected with the 
following reasons. So that, each of three elements is antioxidant, they carry out identical biological 
function during food digestion, absorption, accumulation and use in organism. They increase activities 
of each other, do each other more effective and replace each-other in some processes (Aydemir T., et 
al., 2000; Lim C., Klesius P., 2001; Бочкарева И. И., 2009; Глазунова, О.А., 2005). When the 
antioxidants such as selenium, zinc and vitamin E are added into the chicken diet in complex the 
balance between them must be taken into consideration (Фисинин В.И., 2009). As a result, the 
immune system of chickens is weakened, they are infected with various diseases and productivity is 
reduced. On the other hand studying of the quantity of selenium, zinc and vitamin E is very urgent 
because of establishment of optimal norms in diet and their physiological functions in chicken body 
and their quantity in such a food products as an egg and meat. According to above mentioned, we 
planned to study the following problems: 1. How does the complex using of these elements effect on 
their quantity in chicken body, health, productivity and egg incubation; 2. If the quantity of these 
elements in chicken eggs and muscle tissues meets the human demand?  
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MATERIALS AND METHODS 

 
 The experiments were led on leghorn chickens of 120-250 days in the experimental base of Tabriz 
University in 2008-2010. One control and eight experimental groups were set. The experiments were carried out 
in 2 stages: On the first stage the differed levels of sodium-selenite (mg/kg -0,5;0,10;0,15;0,20; 
0,25;0,30;35;0,40) were added into the diet of experimental chickens. The optimal physiological norm of 
selenite (0,20 mg/kg) for chickens was established. In the second stage experiments the complex of optimal 
norm of selenite (20 mg/kg), the different level of vitamion E (mg/kg -10;15;20;25;30;35;40;45) and zinc - 
sulfate (mg/kg - 20;25;30;35;40;45;50;55) was added to chicken diet. The control chickens were not presented 
any preparations. The content of pure selenium in used sodium - selenite (Na2Se03) was 45,7 percent. The 
content of this combination of selenium is stable, and keeps its chemical, biological effect for a long time. The 
water soluble powder of zinc-sulfate (3HCO4-7H20) was used. We should notice that 4,396 g of preparation 
contains 1 g of zinc. The «Efarman» preparate was used as vitamin E.  
 

RESULTS AND DISCUSSION 
 

 The content of selenium, zinc and vitamin E in blood, eggs and muscle tissue. We should mention that joint 
supplementing of optimal norm of sodium-selenite and different levels of zinc-sulfate and vitamin E to the 
chicken diet increases the content of each three elements in blood, muscle tissue and egg  
(table 1). Compared with control groups we can note that in experimental groups the content of selenium 
increased for 37,1-40,0% in blood, 34,8-40,0% in egg, 47,3-48,5% in muscle, amount of vitamin E for 12,9-
22,4% in blood, 40,6-43,6% in egg, and 3,8-9,4% in muscle and amount of zinc for 33,6-38,4% in blood, 43,1-
46,7% in egg and 33,8-49,0% in muscle. There are some scientific literature containing alternative data on 
amount of these elements in eggs, blood and muscle of chickens after addition of these elements to the their diet. 
As the table 1shows in our experiments the amount of selenium in eggs is about 0,46-0,50% mkg/ g. N.Paton (6) 
mentioned that after supplementing 0,1-0,3 mg/kg selenium as sodium-selenite to leghorn chicken diet the 
content of selenium was 0,33-0,38 mkg/gram in the egg yolk, and 0,07 mkg/gram (totally 0,40-0,45 mkg/gram) 
in the egg white. If chickens receive selenium with yeast the amount of selenium in egg yolk will be 0,32-0,48 
mkq/q and in the egg white 0,07 mkq/q (totally 0,40-0,45 mkq/q). As we can see in both cases selenium is 
mainly accumulated in the egg yolk. Other researchers have got the alternative results. For example, P.Suraya 
(Сурай П.Ф., 2004) who carried out experiments on more than 100 species of birds, has determined that the 
eggs of wild birds contain high amount of selenium and vitamin E. He points out that after suplementing of 
selenium to diet of chickens 30 mkg selenium, and 8,0-10,0 mkg vitamin E is accumulated in eggs.  
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 The literature data approved accumulation of vitamin E in the yolk and in the pectoral muscle as well. Q. 
Ivaxnix (Ивахник Г.В., et al., 2007) mentions that if the Sel-Plex (100-300 gram/ton) is added to the chicken 
diet in complex with vitamin E (1000 gram/ton), the content of vitamin E in the yolk of 230 days chickens will 
increase for 28,0-44, and in the pectoral muscle for 29,0%. V.Andreyev (Андреев, В.В., 2009), found out that 
in the case of adding "Marsinbel" (1 kg/ton) conteining selenium, zinc to the diet the content of zinc increased 
for about 4,83 mg % in the liver of broilers.  
 Analyses show that, alongside with the increased number of vitamin E and zinc in diet the concentration of 
each three elements in blood, eggs and muscles is increased too. It means that as a result of increase in content 
of vitamin E in diet from 10,0 mg/ kg to 45,0 mg/kg, its concentration is increased accordingly from 18,70 
mkg/gram to 21,12 mkg/gram in blood, from 17,95 mkg/gram to 22,07 mkg/gram in eggs and from 10,42 
mkg/gram to 11,06 mkg/gram in muscles. Increasing in content of zinc-sulfate in diet from 20 mg/kg to 55 
mg/kg contributes to increase in its concentration in eggs from 20,06 mkg/gram to 21,47 mkg/gram and in 
muscles from 14,64 mkg/gram to 19,08 mkg/gram.  
 Table 1shows that gradual increase in content of zinc-sulfate and vitamin E in diet, contributes to little 
change in content of selenium in blood (from 2,16—to 2,21 mkg/gram), in eggs (from 0,46—to 0,50 mkg/gram) 
and in muscles (from 0,27—to 0,30 mkg/gram). As we can see there is not a great difference in selenium conten 
in blood, eggs and muscle tissue of experimental chickens (it is only 0,05 mkg/gram in blood, 0,04 mkg/gram in 
an egg, 0,03 mkg/gram in muscle tissue). Whereas the difference in content of zinc and vitamin E in 
experimental chickens is registered. For example, the difference in content of vitamin E in in experimental 
groups was accordingly 2,42 mkg/gram in blood, 4,12 mkg/gram in eggs, and 0,64 mkg/gram in muscle tissue. 
The difference in content of zinc was accordingly 1,89 mkg/gram, 1,41 mkg/gram in eggs and 4,44 mkg/gram in 
muscle tissue.  
 
Table l: The content of selenium, zinc and vitamin E in the body after the addition of complex reparations in the diet of chickens. 

Groups 
Diet additives 

mg/kq 
Content of selenium, zinc and vitamin E mkg/gram 

In blood In eggs In muscle tissue 

Control  
group 

0 
1,14+ 0,26  

16,40 + 0,22  
16,07+0,60 

0,30 ~ 0,14  
12,46~ 0,20  
11,422 0,17 

0,17+ 0,12  
10,03+ 0,11  
9,72 + 0,26 

II 
sodium- selenite *  

vitamin E, 10  
zinc-sulfate, 20 

2,16 + 0,19  
18,70+ 0,46  
24,17+0,17 

0,46 6 0,16  
17,954 0,21  
20,06~ 0,31 

0,27+ 0,13  
10,42+ 0.10  
14,64+ 0,42 

III 
sodium- selenite *  

vitamin E, 15  
zinc-sulfate, 25 

2,17+ 0,20  
18,82+ 0,11  
24,49+ 0,32 

0,48 ~ 0,20  
18,01~0,17  
20,78~0,24 

0,27+ 0,22  
10,48+ 0,18  
14,80+0,27 

IV 
selenit-sodium*  
vitamin E, 20  

zinc-sulfate, 30 

2,17+ 0,17  
21.06+ 0,15  
26,04+ 0,14 

0,49 ~ 0,18  
18,724 0,14  
20,85~ 0,21 

0,29+ 0,14  
10,46+ 0,20  
16,12+ 0,17 

V 
selenit-sodium*  
vitamin E, 25  

zinc-sulfate, 35 

2,18 + 0,12  
21,07+ 0,14  
26,03+ 0,42 

0,494 0,16  
18,91~0,13  
20,6140,04 

0,28+ 0,20  
10,72+ 0,28  
17,04+ 0,14 

Vl 
sodium- selenite *  

vitamin E, 30  
zinc-sulfate, 40 

2,17 + 0,18  
20,02+ 0,10  
26,04+ 0,09 

0,49 4 0,17  
19,21~ 0,12  
20,63~ 0,05 

0,29+ 0,16  
10,57+0,08  
17,05+ 0,27 

VII 
sodium- selenite *  

vitamin E, 35  
zinc-sulfate, 45 

2,18+ 0,24  
21,04+ 0,07  
26,06+ 0,13 

0,50 ~ 0.18  
20,104 0,10  
21,03~ 0,18 

0,30+ 0,14  
11,06+ 0,06  
18,12+ 0,18 

VIII 
sodium- selenite *  

vitamin E, 40  
zinc-sulfate, 50 

2,19+ 0,27  
21,12+ 0,06  
26,05+ 0,11 

0,50~ 0,11  
22,01~ 0,12  
21,454 0,20 

0,30 + 0,17  
11,04 + 0,08  
18,46+ 0,15 

IX 
sodium- selenite *  

vitamin E, 45  
zinc-sulfate, 55 

2,21+ 0,29  
20,84+ 0,16  
26,05+ 0,10 

0,50 4 0,12  
22,07~ 0,14  
21,474 0,15 

0,29 + 0,21  
11,06+ 0,13  
19,08+ 0,45 

* Note: the optimal level of sodium-selenite (20 mg/kg) is added into the diet of all experimental chickens.  

 
 If to compare the content of selenium in these objects with the content of it in the sodium-selenite 
supplemented experimental group we can obtain different results. It means that the high the level of sodium-
selenite supplemented into the diet (from 0,5 mg/kg to 0,40 mg/kg), the high the level of selenium in blood, 
(2,01 mkg/g to 3,54 mkg/g) in eggs, (0,40-0,97 mkg/g), and muscle (from 0,19 mkg/g to 1,12 mkg/g). However 
there is not great differences between the minimum and maximum content of selenium in blood, eggs and 
muscles. It is only 1,53 mkg/g in blood, 0,57 mkg/g in eggs, 0,93 mkg/g in muscles. The difference is rather low 
(0,05 mkg/g in blood, 0,04 mkg/g in eggs and 0,03 mkg/g in muscles) in the case of complex usage of 
preparation. This is connected with the fact that each of these three elements promote their joint effective  use, 
concentration and metabolism in organism.  
 The literature information approve effectiveness of complex use of selenium, zinc and vitamin E in birs diet 
(Погибельна, У.О., 2005; Фисинин В.И., 2009; www.ua.all-biz.info/g 502377/). So S.Barber (Barber S., 
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Parker H., 2005) found that the influence of selenium jointly with zinc is more effective. K.Downs [4] says that 
the joint application of zinc and vitamin E cause synergist effect and selenium reduces vitamin E in the ration. 
R. Bou (Bou, R., et al., 2005) determined that joint use of selenium and zinc in chicken organism positively 
influences to their content and consentration of tocopherol in organism. Other literature 
(www.smed.ru/guides/196/) also mentioned that zinc stimulates assimilation of vitamin E in chicken organism, 
provides its normal concentration in blood and intensifies accumulation and metabolism of Selecsen, DAFS-25 
and vitamin E (www.smed.ru/guides/196/). 
 S. Kuznetsov, (Кузнецов, С.А., 2005) mentions that combining with vitamin E the salts of selenium and 
zinc intensify its assimilation and dissimilation in chicken organism. That's why microelements are added to the 
diet as salt, carbonate, hydroxide, and metal oxide. According to literature information the sodium-selenite (0,30 
mg/kg dozage or 1% solution) increases the content of vitamin E and its antioxidant status in blood of chickens 
(Погибельна, У.О., 2005), they can replace each-other (www.ua.all-biz.info/g 502377/) and selenium is useful 
for organism 200 times more than vitamin E (Фисинин В.И., 2009). 
 Addition of selenium, zinc and vitamin E into the chicken diet helps to solve one more important problem. 
As their accumulation in egg and meat allow to satisfy the physiological need of people in these elements 
(Струев, И.В., Симахов Р.В., 2006; www.ispch@ispch.by; www. leovit.ru/selenium.html.; www. 
sarcoidosis.bu.ru/other/zinc.html; www. sarcoidosis.bu.ru/other/selen.html).  
 The Finnish experience consisted of adding selenium into the soil to prevent the lack of selenium in people 
organism has not proved.  
 The second way is directly adding of these elements into the food. However, the addition of selenium into 
the solt in some provinces of China solved some problems, because of high toxicity of selenium this technology 
has not been used in Europe. They added selenium into the bread in England. But it was very expensive method, 
so was stopped. The third way is to take selenium as tablets. 
 Very little number of people uses this tablets in some parts of Ukraine with lack of selenium. But as these 
preparations are inorganic their biological potentials are not be opened (Струев, И.В., Симахов Р.В., 2006). 
These circumstances require other way for solution of the problem. It's defined that the optimal way of meeting 
requirements of peoples for these elements is to take it with widely used meat, egg (including milk) that are rich 
with these elements. For example, a person can meet his daily requirement for selenium taking 30 mkg selenium 
by an egg or 100 gram of chicken. It's possible to meet requirement for vitamin E of 50% of people’s taking an 
egg a day (www. doctor.itop.net/articleltem.). At present a person’s daily requirement for selenium is 16,0-21,0 
mkg/day in Russia, 70 mkg/day in Belgium and 55-70 mkg/day in USA (www.ispch@ispch.by; www. 
medolina.ru ). The daily norm of zinc for old people is 15-20 mg, for children is 5-10 mg. Maximum daily 
physiological norm of vitamin E for a person is 30 mg (www. aqroland.ru; www. medolina.ru; www. 
wedpticeprom.ru).  
 It's determined that the acceptance of selenium less than 7 mkg causes endemic cardiomyopathy (the 
enlargement of heart size) necroses, arrhythmia thromboemlism, endemic osteopathy (ur disease) immobility of 
spermatozoids in men, women infertility, lack of zinc and vitamin E, causes blocking of sexual development, 
nervous disturbance (memory loss, anxiety, fatigue, epilepsy, schizophrenia, psychosis, mental retardation, etc) 
odenoma prostate (www.besthelp.ru), kistoz, premature birth, birth of weak children, etc 
(www.smed.ru/guides/196/), disruption of the heart, liver, pancreas, a probability of occurrence of malignant 
tumors in the stomach, intestine, ovary (Струев, И.В., Симахов Р.В., 2006; www.smed.ru/guides/196/). 
 We should note that in England, France, Spain, Belgium, Ukraine and other countries people meet their 
needs in these elements using poultry products (egg, meat). One of the main way of supplying people with food 
in Iran is poultry and amount of chicken for per capita increased from 5 kg to 22 kg and eggs from 4,0 to 10,2 
(www. slhz.ru /iran.ru/; www.iranbazar.ru /iran news/18.12.2006,22.09.2010). It explains the importance of 
meeting peoples need in selenium, zinc, vitamin E by eggs, chicken. Because lack of selenium in Iran causes 
reproductive weakness in young girls and boys (www. marketpublishers.ru/report/industry/agriculture/poultry n 
livestock; www. slhz.ru /iran.ru/; www.ispch@ispch.by; www. usefulmeal.narod.ru / micro.html). 
 We studied reproductive indices of chicken to clear how does the content of selenium, zinc and vitamin E 
meet physiological requirements of chicken. The information obtained is below. 
 
The Effect of Sodium-Selenite, Zinc-Sulfate and Vitamin e to the Egg Productivity, Survival and Quality of 
Egg Incubation of Chicken: 
 Results of experiments show that joint use of each three preparation compared with selenium only, 
improved chicken productivity. As the table 2 shows experimental chickens taking preparations in complex 
began to lay eggs for 8,0-13,0 days earlier than control ones. It means that the control chickens reach this result  
in 188+7,0 days of age while experimental ones in 175-180 days of age. That is why experimental chickens give 
more eggs. The productivity of each control chicken was 61,5 eggs for four months, while experimental 
chickens gave 63,0+67,5 eggs for this period. As seen, use of  preparations together with diet, allows getting 
1,5-6,0 (P<0,05) more eggs per a chicken. 
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 If we compare egg masses we can see that no increase in them is registered, (table 2). Apparently it is 
related to the fact that such a biological system as egg mass depends not only on nutrition but also  more stable 
genetic and ecological factors.  
 The positive effect of complex preparations on chicken productivity has an influence on incubator quality 
of eggs too. It is aproved with fertilisation of eggs and hatching of chiks. So fertilization level of eggs in 
experimental group is higher than in control group for 4,0-12,0% . The indices of table 2 prove the stimulating 
effect of preparatiopns on hatching of chiks. The advantage of the experimental groups over control ones on 
both fertilization and incubation of eggs is 1,0-2,0%.  
 If to compare the results of experiment groups accepted additive preparation, we can see that productivity in 
VI and VII groups are higher (table 2). It means that if to add the optimal norms of sodium-selenate (0,15 
mg/kq) together with 30-35 mg/kg vitamin E and 40-45 mg/kg zinc-sulfate into the chicken diet we can get 
better results.  
 According to the analysis of research materials it is possible to make such a generalization that the complex 
addition of preparations into the diet gives a chanse to get daily norm of these elements the acceptable for 
physiological requirements of chickens and human. At the same time the chicken growing is stimulated, the 
number and quality of incubation of eggs is increased.  
  
Table 2: Effect of complex use of preparations on egg productivity, survival and the quality of incubation in chickens. 
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