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ABSTRACT: Lowly-used mineral elements are highly necessary for livestck body and their deficiency 
leads to a variety of problems including decrease in growth, reproduction problems, anemia, decreased 
reproductivity, and even death. The present research aimed to explore the status of lowly-used elements 
such as Zinc,Copper,Cobalt,Selenuim, and Iron in the pasturing lambs of Bahar County in Hamedan 
Province,Iran For this purpose,Bahar County was divided into fifty lots based on the map of the region. 
In each of these lots, a blood sample was taken through the necks' veins from seven growing lambs(6-
7months old)which were feeding on the pastures or farming leftovers. This was carried out in order to 
determine the status of lowly-used elements: Zinc, Copper, Cobalt, Selenium, and Iron in the growing 
pasturing lambs in the region. The results of the study showed that 35% of the livestock lack in Zinc,7% 
lack in Copper,26% in Selenium,and28% lack in Cobalt.Therefore,those livestock which grow in these 
pastures are damaged due to the shortage of these elements and thus their function is reduced. In order 
to overcome this shortage, it is essential to make use of supplements so that the physical and 
reproductive performance of the lambs is not disturbed or delayed in the future. 
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INTRODUCTION 
 

 Mineral elements are among the necessary elements of the livestock’s diet. Every animal’s need for these 
elements depends on a few factors like diets, their organic and mineral elements. These elements constitute about 
4 to 6 percent of every livestock’s and animal’s body weight (Suttle, 2010; Cronje et al., 2006).Mineral elements 
have many different roles such as nutrition, energy metabolism, protein, and biosynthesis of some nutritious 
elements(Suttle, 2010;Cronje et al., 2006).For example, we can name some mineral elements such as Zinc, 
Cobalt, Selenium, Copper and Iron(Suttle,2010;Cronje et al., 2006).These elements are called lowly-used elements 
because they the required amount for each one of the them for the human and live stock body is about one unit in 
one million unit of  animal’s overall weight(Suttle, 2010).One of the lowly-used elements is essential for a few 
enzyme systems in the animal’s body. This element is also quite necessary and plays a vital role for physiological 
activities of the animal body such an immune system,anti-oxidation,growth,fertility and animal reproduction(Suttle,  
2010; Fraker et al., 2000; Castilo et al., 2006).Cobalt is another lowly- used element which is of utmost importance 
in the diet of the regurgitating livestock, because the micro-organisms of the animal’s stomach need Cobalt to 
synthesize vitamin B12 (Disilvestro and Marten, 1990; Martinez and Church, 1970). Since Selenium is from 
glutathione peroxide enzymes family, it has a critical role in the anti-oxidation system of the animal body (Spears 
and Kegley,  2002).Copper is highly required for the activity of the enzymes which are related to Iron metabolism, 
the production of  Elastin and Collagen, production of Melanin and the health of central nerve system. It is ,also 
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necessary  for the intake of Iron from the  small intestine indirectly and in its transfer to the tissues and the blood 
plasma and hence for the creation of blood cells (Berger, 2006). In addition, Iron as a mineral element is required 
to the correct metabolism of B vitamins (Suttle, 2010). Therefore, one can see that an animal’s need for mineral 
elements must be fulfilled through various diets 
 

MATERIALS AND METHODS 
 

 The current study was conducted in Bahar County, in hamedan province, Iran and the frequency and 
abundance of animals was crucial in the selection of this region for the purpose of this study. In order to conduct 
this study, Bahar County was divided into 50 lots according to its map and in each lot seven lambs (between six to 
seven months old) which were grazing in the pastures were chosen. Then samples were taken from the main vein 
of their neck in order to analyze the existence and amount of the lowly-used mineral elements (Zinc, Copper, 
Cobalt, Selenium and Iron) in their blood.Then, the blood samples were poured in the pipes which contained 
Heparin and after being centrifuged at the rate of 3500 RM, their Plasma were extracted and were placed in two 
separate micro-tube one of which was used to determine the concentration of the elements present in the plasma 
(Zinc, Copper, Selenium and Iron) and the other one was used to determine and measure the concentration of 
Cobalt (measuring the B12 concentration from the Plasma samples). The sampled plasma was frozen in -80 
temperatures till the measurement time arrived. In order to determine the amount and concentration of B12 vitamin 
in the Plasma, plasma kit (ICN, Costa Mesa, CA, USA) in the Gamma Counter machine was employed. Based on 
this methodology, the 4mm plasma samples which had been prepared were taken out of frozen state in room 
temperature and were transferred to pipes with 50mm capacity and then 10 mm nitric acid 1:1 (equal proportion of 
acid and water) was added to it. Then, the pipes were heated for 15 minutes at 95 degrees centigrade. Then 5 mm 
of thick Acid Nitric was added to the frozen sample and it was heated for another 30 minutes. This process was 
repeated two times, but in the second try the pipe containing the sample was not heated. Then, 2 mm of water (two 
times distilled) and 4 mm Hydrogen Peroxide were added two the samples. Then, after the pipes went cold in the 
room temperature, 5 mm thick acid chloride and 10 mm distilled water were added to the samples in the pipes and 
after 15-30 minutes  the samples were purified using Whitman Filter Paper no 42 (Ashless Grade) and was 
increased up to 50 mm using  non-ionized distilled water (Westterma,1982). In order to catch up with the standards 
for the measurement of Copper, Zinc, Selenium, and Iron a solution was first prepared using the following relation 
 

The required amount of salt= 
 the volume of the solution required×the required concentration×required mass of salt 

10
6
×mass of the element 

 
 At the end, all the collected data was entered to Exell software and all the required processing were analyzed 
using the Australian atomic absorption machine (Varian SpectorAA220) and the concentrations were determined 
for Copper, Zinc, Iron, and Selenium in the sample plasmas. Then, the mean plasma concentration along with the 
standard deviation were determined for all the 350 lambs in the target population and using some resources , the 
mean concentration of each lot was compared with the normal  and established amount of each elements  and 
finally the results were presented in table 1 
 
Findings and discussion 
 The concentration of mineral elements per gram in liter (g/l) and the concentration of B12 vitamin (Pm/ l) are 
presented in table 1. The normal concentration of Zinc in the sample Plasma or serum of the regurgitating lambs is 
between 0.6 to 0.8 per liter (Anderwartha and Caple,1980) which quite agrees with the obtained data of the current 
study. As table 3-1 clearly shows, 35%  of the lambs under study were in short of  Zinc. In a similar study(Fadayifar 
et al.,2012(showed that the labs feeding on the customary pastures in Hamedan Province in Iran were marginally 
short of Zinc and the addition of Zinc supplement improved the condition of these elements in the lambs.(Malakoti 
Rad, 2008)reported that the amount and the concentration of Zinc in Iran’s soil is usually less than 0.08 mm/k 
whereas under ideal conditions this amount must be more than 1 mm/k. Also, in full agreement with the findings of 
this study(Khavazi et al.,2006)studying the condition of nutritious elements in the soils of Hamedan’s alfalfa  
pastures  reported that 46% of the soils under study were short of Zinc. 
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Table 1. the concentration of mineral elements in the plasma (mm/l)and the concentration of vitamin B12 (pm/l)in the lambs of 
Bahar County in Hamedan Province, Iran 

 
No of 
Samples     

Mean Standard deviation 
Normal 
mount 

Percentage of deficiency  

Zinc 350 66/0 16/0 60/0 80/0 35  
Copper 350 784/0 21/0 58/0 98/0 7  
Iron 350 99/1 03/0 90/1  01/2 Less than 01/0  
Selenium 350 032/0 01/0 More than 032/0  26  
vitamin B12 350 234 54 More than 220 28  

 
 According to (Suttle, 1994; Hill and Link, 2009) the concentration of Copper in the  sample plasma of the 
regurgitating livestock is between 9 to 15 mm (0.55 to 0.95 mm/l)  which is quite in line with the findings of the 
current study. As table1 clearly shows 7% of the lambs under study were suffering from Zinc deficiency. One 
reason for the manifestation of this deficiency in the regurgitating animals is the high concentration of the 
molybdenum (Mo) element in the soil. Like the finding of the current study ( Dezfoulian et al., 2012) showed that 
the concentration of molybdenum (Mo) element in alfalfa grown in Dastegerd region in Bahar County is higher than 
normal (0.1 to 1 mg in the dry matter) which can in turn lead to Zinc deficiency in the regurgitating animals feeding 
on the mentioned alfalfa. Therefore the finding of the current study shows that there is probability of secondary Zinc 
deficiency and the lambs in this region need to intake supplements to make up for this deficiency According to 
(Anderwartha and Caple,1980; Martinez and Church,1970) the normal concentration of Iron in the Plasma or the 

serum of the lambs is 52/1  ±6/43  (mm) or (1.93 mg/l) which, again, is quite in line with the findings of the current 

study. The normal concentration of Selenium in the regurgitating livestock   is more than 0.032 (Suttle, 1994) which 
agrees with the findings of the present study. As table1 indicates, 26% of the lambs under study are suffering from 
Selenium deficiency. This Selenium deficiency causes reproductive problems in the lambs later on and also is 
cause of disease called white muscle in the lambs. The lambs inflicted by this disease are first paralyzed and they 
will die if they are not treated properly. The findings of the present study suggest that in order to overcome 
deficiency, Selenium must be provided for the lambs as a supplement in Bahar County. The findings also showed 
that amount of the Cobalt in the pastures of Bahar County in Hamedan Province cannot help synthesize the 
desirable amount of vitamin B12 and this low amount of Cobalt is the reason why 28% of the lambs in this region 
suffer from vitamin b12 deficiency in their plasma. There are some other similar studies whose findings agree with 
the findings of the present study. For example, (Kojouri, 2006) have reported Cobalt deficiency in soil, pastures and 
the sheep of the Kurdistan Province in Iran. In addition, (Bishehsari et al.,2010) announced that the pastures in 
Hamedan Province do not fulfill the need of the sheep for Cobalt and in order to increase the productivity of the 
livestock we must use supplements for this element. 
 

CONCLUSION 

 
 The findings of the present study showed that the lambs in region under study which are grazing and feeding 
on the pastures only without receiving any extra supplements are short of four main mineral elements, namely 
Cobalt, Selenium, Copper and Zinc and the sheep keepers need to use supplements in order to overcome the 
deficiencies. 
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