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Ankara goat, well known as �Angora goat�, is an
important gene resource of Turkey. Angora goat was
raised only in Turkey till 1839, afterwards other count-
ries have been started to breed, as well. Nowadays,
especially USA, South Africa and partly Argentina and
Lesotho raise this goat breed. Mohair of Angora goats
is an important row material for textile industry in the
world. Mohair is strong, bright, flexible, moisture
absorbent, highly insulate and resistant to harmful
sunshine and to heat and can be easily dyed (13).

In Turkey, two different Angora goat breeds are
raised as Lalahan and Eskisehir Angora goat breeds
in Lalahan Livestock Research Institute. Although
Lalahan Angora goat breed is originally goat breed of
Turkey, Eskisehir Angora goat breed was obtained from
American male Angora goats and Turkish female
Angora goats.

In the periodic table, 109 elements are listed (5) and
27 are considered essential for normal growth healthy
of mammals. Of these, 16 are generally accepted trace
elements and occur at concentrations of less than 1%
in the body. Arsenic (As), boron (B), cobalt (Co),
chromium (Cr), copper (Cu), lead (Pb), lithium (Li),
nickel (Ni), selenium (Se), vanadium (V) and zinc
(Zn) are identified as essential trace elements. Trace
elements deficiency may cause disorders in mammals
(8, 10, 11). Sulfur (S), a macro element, exists many
areas such as hair, horn, cornea and some enzymes
in the body (8). Silver (Ag, it is used in jewellery,
mirrors, electrical industry and veterinary medicine),
aluminum (Al, it is used in vehicle, aircraft, construc-

tion industry and used to make cans), barium (Ba, it is
used in drilling fluids for oil and gas exploration,
paints and glass), gallium (Ga, it is used in light � emit-
ting diodes and microwave equipment), indium (In, it
is used in transistors), and strontium (Sr, it is used in
special glass for television) are used in the industry (5,
9). When mammals exposure to high level of some
essentials and industrial elements, toxicosis, terato-
genity and mutagenity may occur (9).

In the present study, serum As, Co, Cr, Cu, Pb, Ni,
Se, S, V and Zn levels were measured as essential
trace and macro elements, and serum Ag, Al, B, Ba,
Ga, In, Li and Sr levels were measured as industrial
elements.

The aim of this study was to determine blood serum
elements levels of Angora goats according to breed
and age differences and compare to other studies
associated with element levels of goats.

Material and methods
Clinically healthy female Angora goats (2-5 ages,

18-20 kg, n = 61), of two different breeds (Eskisehir, n = 37
and Lalahan, n = 24), were used as material in Lalahan
Livestock Research Institute. Grazing was provided for the
goat in the sampling months. Blood samples were collec-
ted from each goat in the morning (July, 10:00 AM) by
puncture of vena jugularis. Blood serum samples were
separated by centrifugation (1619 × g, 15 minutes), and
stored �80°C until analysis. Serum aluminum (Al), arsenic
(As), boron (B), barium (Ba), cobalt (Co), chromium (Cr),
copper (Cu), gallium (Ga), indium (In), lead (Pb), lithium
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(Li), nickel (Ni), selenium (Se), silver (Ag), sulfur (S), stron-
tium (Sr), vanadium (V) and zinc (Zn) were measured with
ICP-OES plasma optical atomic emission spectrometer
(ICP-OES, Inductively coupled plasma optical emission
spectrometer, VARIAN simultaneous AXIEL VISTA).

All the values are expressed as means ± SE. The results
were analyzed by Tukey multiple range test (SPSS for win-
dows, release 10.0). In all cases, probability of error of less
than 0.05 chosen as the criterion of statistical significance.

Results and Discussion
There was no statistically significance (p > 0.05)

determined in age of years (2-3 and 4-5 years old) and
breed (Eskisehir and Lalahan) groups (tab. 1 and 2).

Elements are very important in the life of mammals.
Although concentrations of macro elements in bio-
logical tissues present in gram per kilogram, trace
elements present in milligram per kilogram amounts
or less (12). Trace elements play important role in many
essential metabolic functions and their importance in
biochemistry science has grown. Recent researches
have renewed interest in trace elements such as Cu,
Cr, Se and Zn. The deficiency of Cr, Fe, Se and Zn
especially is important in mammals. Trace element
status affects growth and reproduction (Se, Zn), im-
mune functions (Fe, Se, Zn), lean body mass (Cr), bone
density (Cr, Cu, Zn), cognitive functions (Se, Zn),
insulin sensitivity (Cr) and oxidative stress (Cu, Fe,
Se, Zn) (17). High levels of some elements, especially

industrial elements, cause toxicosis, terato-
genity and mutagenity, and on the other hand
deficiency of elements also may cause se-
rious disorders in mammals. Trace element
deficiencies lead to impaired growth, im-
mune function disorders, increased oxida-
tive stress, decreased cognitive functions,
aggravate glucose intolerance and loss of
bone density (9, 17). Some serum element
levels such as Cu, Pb, Se and Zn are affec-
ted from geographical area. In addition to
this, food process, dietary interactions, drug
interactions, genetic disorders and diseases
affect blood serum elements levels, as well
(10, 11).

Many studies were conducted on the
level of Cu, Zn and Se in goats. In the pre-
sent study, serum total Cu, Zn and Se levels
were determined 1.29, 3.68 and 0.33 mg/l,
respectively. Serum Cu levels are in agree-
ment with other authors� reports (8, 22, 23).
On the contrary to this, serum Cu level was
found higher than Sami goats (6), female
Kacang goats (1), Nubian goats (3, 21)
and Omani goats (14), and lower than Mur-
ciano � Granadia goats (18), Marwari goats
(20) and Nubian goats (2). Serum Zn level
was found higher than Sami goats (6), Mar-
wari goats (20), Angora goats (4, 15, 16),

sretemaraP
l/gm

rihesiksE
)73=n(

nahalaL
)42=n(

latoT
)16=n(

gA 1100.0±0500.0 9000.0±5300.0 8000.0±4400.0

lA 1046.0±9620.3 98755.0±4118.2 10344.0±1249.2

sA 5440.0±1491.0 0340.0±2931.0 8130.0±5271.0

B 3070.0±0014.1 0949.0±0263.1 3650.0±0193.1

aB 8940.0±2142.0 2120.0±5491.0 3130.0±9222.0

oC 3500.0±7520.0 4500.0±3020.0 8300.0±6320.0

rC 9301.0±2638.0 2161.0±5739.0 8880.0±1678.0

uC 6880.0±9393.1 1311.0±1321.1 3170.0±3782.1

aG 4280.0±8164.0 1370.0±8943.0 7750.0±8714.0

nI 6070.0±0135.0 0090.0±2416.0 4550.0±7365.0

iL 3600.0±3624.0 9800.0±7154.0 4500.0±3634.0

iN 0330.0±5052.0 7260.0±9152.0 4130.0±1152.0

bP 6410.0±4750.0 3910.0±4580.0 7110.0±4860.0

S 9134.13±8.4601 859.54±5.3301 2511.62±5.2501

eS 3550.0±0473.0 0070.0±8992.0 6340.0±1923.0

rS 1900.0±8531.0 5210.0±3241.0 4700.0±3831.0

V 7500.0±0330.0 2800.0±3830.0 7400.0±1530.0

nZ 3833.0±9985.3 6583.0±0828.3 6352.0±6386.3

Tab. 1. Blood serum element levels of Angora goats accor-
ding to breed differences (mean ± SE)*

Explanation: * � there are no statistically differences

Explanation: as in tab. 1.

Tab. 2. Serum element levels of Angora goats according to age differences
(mean ± SE)*

sretemaraP
l/gm

rihesiksE nahalaL

)12=n(sraey3-2 )61=n(sraey5-4 )31=n(sraey3-2 )11=n(sraey5-4

gA 7100.0±6400.0 4100.0±5500.0 4100.0±2400.0 2100.0±8200.0

lA 1523.0±9574.2 0424.1±0057.3 5974.0±1945.2 9301.1±5121.3

sA 4350.0±6681.0 4770.0±8302.0 3960.0±6461.0 1840.0±1901.0

B 8190.0±2963.1 0111.0±5364.1 6511.0±2614.1 7951.0±9792.1

aB 2480.0±8682.0 2030.0±6181.0 2620.0±7002.0 8530.0±3781.0

oC 7500.0±1910.0 5900.0±3430.0 4800.0±2220.0 6600.0±1810.0

rC 1641.0±3487.0 6841.0±3409.0 2062.0±3242.1 0201.0±3775.0

uC 1431.0±1693.1 0921.0±0193.1 6571.0±2102.1 4731.0±9030.1

aG 7311.0±5273.0 0611.0±1975.0 4701.0±9973.0 3101.0±1413.0

nI 5480.0±5105.0 9321.0±7965.0 0431.0±9837.0 9501.0±8664.0

iL 1700.0±1824.0 5110.0±0424.0 7110.0±6944.0 3410.0±3454.0

iN 7930.0±6072.0 5650.0±1422.0 5110.0±0082.0 9310.0±8812.0

bP 9020.0±2860.0 7910.0±3340.0 7420.0±5770.0 5130.0±8490.0

S 360.33±9.7601 437.85±6.0601 729.64±1.8701 264.38±59.089

eS 0770.0±5773.0 1180.0±4963.0 1990.0±7353.0 8190.0±9841.0

rS 1110.0±6141.0 5510.0±1821.0 4910.0±6851.0 4310.0±0321.0

V 3800.0±7430.0 5700.0±7030.0 6110.0±2330.0 9110.0±2440.0

nZ 8564.0±8107.3 9205.0±0344.3 1113.0±4227.3 4877.0±8229.3
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Nubian goats (2), Murciano � Granadia goats (18),
Dwarf goats (24, 25) and Nubian goats (3) and lower
than cited by Youde (26) in goats. Serum Se level was
determined higher than Sami goats (6), Boer goats (23),
Philippine goats (19) and Kacang goats (1). In addi-
tion to these, serum Pb level was determined lower
than notified by Kaneko et al. (7) and Karagul et al.
(8). Serum Co level was found higher than Kacang
goats (1) and similar cited by Youde (26).

These contradict results may be mainly dependent
on differences of geographical area, diet consumption,
sampling season and analytical methods. In the
present study, serum element levels were determined
with ICP-OES plasma optical atomic emission spectro-
meter, but in the other studies, element levels were
measured with atomic absorption spectrophotometer,
fluorometer or other devices (2, 6, 14, 18, 19, 21, 26).

It may be concluded that some serum essential trace
macro and industrial elements are firstly determined
in Angora goats. To our knowledge, there was no
published any data about other elements measured in
this study.

As a consequence, there was no found any differen-
ce in the breeds and age of years groups.
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