
World Applied Sciences Journal 21 (8): 1158-1161, 2013
ISSN 1818-4952
© IDOSI Publications, 2013
DOI: 10.5829/idosi.wasj.2013.21.8.96

Corresponding Author: Vahid Noaman, Department of Veterinary Research, 
Isfahan Research Center for Agriculture and Natural Resources, P.O. Box: 81785-199, Amirieh Town,
Isfahan, Iran. Tel: +983117885460, Fax: +983117757022.

1158

Assessment of Some Serum Trace Element in Holstein
Dairy Cattle on Industrial Farms of Isfahan Province, Iran

Vahid Noaman

Department of Veterinary Research, 
Isfahan Research Center for Agriculture and Natural Resources, Isfahan, Iran

Abstract: This study was conducted to investigate the blood serum and diet levels of copper, zinc and iron in
Holstein dairy cattle kept under industrial farming in Isfahan province, Iran. A total of 240 blood serum samples
and 24 diet samples were collected from industrial dairy cattle farms. The Cu, Fe and Zn contents were assessed
in samples using atomic absorption spectrophotometer. In serum samples, the mean concentrations of Cu
(0.54±0.01 µg/ml) was lower than the critical level and the mean concentrations of Zn (1.16±0.02 µg/ml) and Fe
(2.82±0.12 µg/ml) were upper than critical levels (P<0.05). In diet samples, the mean concentration of Cu was
somewhat upper than critical level, but the difference was not significant. The mean concentrations of Zn and
Fe were significantly higher than critical level (P<0.05). No significant correlation was observed between Cu,
Zn and Fe concentrations in serum and diet of industrial dairy cattle. It can be concluded that dairy cattle reared
in industrial farms were deficient in serum Cu and this problem requiring vigilance. Therefore, evaluation of
interactions between copper and other trace elements is recommended.
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INTRODUCTION in abortion and anoestrus, disturbance in anti-oxidant/free

Dairy cattle’s farming is the largest segment of enhance the virulence of the infectious agent [4-10, 2]. 
agriculture in Isfahan province, with approximately 2100 In Industrial cattle farms, the incidences of trace
tons milk per day and Isfahan ranks second in milk elements deficiency are probably underestimated because
production nationwide. Three types of farming systems subclinical forms of deficiency can go unnoticed for
including, industrial, semi-industrial and traditional are in prolonged periods [11]. To our knowledge, there is very
Isfahan. There are approximately 100,000 Holstein cattle little information about the trace elements in cattle reared
under industrial dairy farming in Isfahan province; the in Isfahan province, central Iran. In the available study in
farms are thoroughly run by private holders whose this regard only semi-industrial cattle farms were
knowledge and equipments are desirable. The availability evaluated [12]. Therefore, the aim of this study was to
of minerals to cattle depends upon the production system, assess the blood serum and diet concentrations of Cu, Zn
feeding practices and environment [1]. Increased growth and Fe in dairy Holstein cattle kept under industrial
rates and milk production will greatly increase mineral farming in Isfahan, central Iran.
requirements [2]. Trace elements such as copper (Cu), zinc
(Zn) and iron (Fe) are very important for the maintenance MATERIALS AND METHODS
of normal metabolic states and productivity in animals [3].
Inadequate intakes of Cu, Zn and Fe might produce The study was carried out on industrial dairy cattle
oxidative stress, growth retardation in young animals, farms in various regions of Isfahan province (latitude 30°
anemia, decrease in follicular growth and fertility, increase 43'-34°  27'  N,  longitude  49°  36'-55°  31'  E),  central  Iran.

radical balance, decrease immune system function and
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Twelve industrial dairy cattle farms were randomly
selected and analysed in 2009. In each farm, sample was
collected from 20 healthy Holstein dairy cows (3-6 years
old). To diagnose the Cu, Zn and Fe status, blood
samples were collected in the morning via the jugular vein.
A total of 240 blood samples from Holstein dairy cattle
were collected. The samples were transported in an icebox
to the laboratory. After proper clotting, the blood samples
were centrifuged at 5000 rpm for 10 min and the serum
samples were stored at-20°C until analyses.

In all farms method of feeding was total mixed ration
(TMR). A total of 24  diet  samples  were  collected  from
12 industrial dairy farms where blood samples were
collected. The diet samples were packed in polythene
bags with proper identification for further analysis.
Farmers were asked about their ration formulation and
specifically use of mineral supplements. The most
common feedstuffs, which were used in the industrial
dairy farms, were alfalfa, clover, maize silage, wheat and
barley straws and the concentrates mainly contain barely,
maize, wheat bran, sugar beet pulp, cottonseed meal,
soybean meal, molasses and mineral supplements. necessitate more attention to mineral nutrition [2]. 

The Cu, Fe and Zn contents were assessed in diet
and serum samples using atomic absorption
spectrophotometer (GBC 932 Plus, Australia), in
accordance with AOAC methods [13]. The data were
analyzed by the GLM procedure of SAS (PROC GLM,
SAS Institute, Cary, NC). Mean values, standard errors
and statistical differences were calculated. The results
were compared with the critical levels of the reference
values using one-sample t test. Also the correlation
coefficient was determined between mineral content in
serum and diet. Statistical significant level of difference
was considered at P<0.05.

RESULTS

The mean (±S.E.) concentrations of Cu, Zn and Fe in
blood serum and diet are shown in Table 1. In serum
samples the mean concentrations of Cu, Zn and Fe was
lower, upper and upper than critical levels, respectively
(P<0.05). In diet samples, the mean concentration of Cu
was somewhat upper than critical level, but the difference
was not significant. The mean concentrations of Zn and
Fe were significantly higher than critical  level  (P<0.05).
No significant Correlation was observed between Cu, Zn
and Fe concentrations in serum and diet of industrial dairy
cattle (Table 2).

Table 1: Mean ±S.E. concentrations of Cu, Zn and Fe in blood serum and
diet

Minerals CL in Serum Serum (µg/ml) CL in Diet Diet (mg/Kg)
Cu <0.57 0.54±0.01* <8 13.01±1.15
Zn <0.6 1.16±0.02* <20 72.85±5.35*
Fe <1 2.82±0.12* <60 494.41±49.41*
*In each row the mean is significantly lower or upper than the critical level
(P<0.05). CL: Critical level

Table 2: Correlation coefficients (r) between concentrations of Cu, Zn and
Fe in blood serum and diet

Serum Diet Cu Zn Fe
Cu 0.259 0.28 0.056
Zn 0.046 0.027 -0.075
Fe 0.037 -0.066 -0.072
There is no significant correlation between Cu, Zn and Fe concentrations in
serum and diet (P>0.05).

DISCUSSION

In the last decade, the dairy cattle population in Iran
has steadily increased with annual growth 5% for exotic
cattle [14]. Improved management practices that lead to
improved milk production and growth rates for cattle will

Cattle reared under industrial system obtain their
nutrient demand from  the  nutrient  in  diet  and  feeding
of  mineral  mixture  that  is  common   in   these  farms.
The capacity of this feeding system to supply the
necessary minerals  has  not  been  studied  in  detail.
Dairy cattle in industrial farms are more prone to mineral
deficiency due to their increased requirement for lactation.
Mineral nutrients especially Cu, Zn and Fe are very
important for several metabolic functions and their
deficiency impair production and reproduction.

Normal and critical serum copper levels for cattle as
reported by various references are 0.57-0.96 µg/ml and
0.19-0.57 µg/ml, respectively [15, 3]. In this study the mean
concentration of Cu in blood serum of industrial cattle
(0.54±0.01 µg/ml) was significantly lower than the critical
level and the Cu values are considered marginal deficient.
These results are in agreement with our previous findings
of low blood serum Cu concentrations in dairy cattle on
semi-industrial farms [12]. In total 69% serum samples
contained  Cu  values  were   below   the   critical  level.
The mean concentration of Cu in diet (13.01±1.15 mg/Kg)
was slightly  higher  than  critical  level  (8  mg/kg),  but
that  differences   were   not    statistically   significant.
The absorption (or availability) of copper is influenced by
the type of diet, the presence of other substances in the
diet such as molybdenum, sulfur and iron, the interaction
between the type of diet and the chemical composition of
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