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ABSTRACT 
In the present study the effect of trace elements of semen on freezing from four good and four poor freezable crossbred 

bulls were investigated. The mean concentration of copper (µg/ml), cobalt (µg/ml) , zinc (µg/ml) and iron (µg/ml) in the neat seminal 
plasma of good freezable semen was 0.874±0.092, 0.48 I ±0 .038, I 0.5 I 9±0.648 and 48.98±3.09, whereas the corresponding 
concentration in the post-thaw semen samples was 0.084±0.01 I, 0.128±0.039, 2.282±0.241 and 15.73±1.06, respectively. Similarly, 
the concentration of the above trace minerals in the poor freezable bull semen was estimated to be 0.629±0.071, 0.341±0.037 , 
5.065±0.446 and 45.45±2.60 in neat and 0.066±0.009, 0. I 03±0.023, 1.993±0.25 I and 19.00±1.01 in post-thaw semen samples. 
Highly significant difference (P < 0.0 I) was observed between the semen samples of good and poor freezable bulls with respect to 
zinc, whereas the difference with respect to copper and cobalt was significant (P < 0.05) in the neat state . The post-thaw 
concentration of only iron registered significant difference between the good and poor freezable semen samples. 
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The deficiency of various minerals including the 
trace elements can lead to reproductive failures in males. 
The elements are known to function as co-factors, as 
activators of enzymes or stabilizer of secondary molecular 
structure. Yet very little is known about the level and 
importance of these elements in bovine semen. In the pr~sent 
investigation the level of certain microelements in crossbred 
bull semen have been studied to correlate with freezability 
and conception rate. 

The present study was carried out on twenty 
crossbred bulls (Red Sindhi x Jersey) of 50 per cent exotic 
inheritance maintained at Frozen Semen Bank, Khapuria, 
Cuttack under standard manage mental and nutritional status. 
Semen collected from 20 bulls was subjected to cold shock 
resistance test to identify the good and poor freezable semen 
and the percentage of spermatozoa surviving after cold shock 
was studied according to Lasely et al. (1942) in 80 semen 
samples. All the 80 samples from 20 bulls were subjected to 
freezing in 0.5 ml French straws in Tris-Fructose-Yolk-Glycerol 
(Davis et al., 1963) following the standard protocol. 

After 24-hr storage in liquid nitrogen, the straws 
were thawed at 37°C for 30 seconds. The post thaw sperm 
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motility, motility of sperm after 1-hr incubation at 37°C and 
post thaw livability was studied to identify the good and poor 
freezable bull semen. This criterion was employed for selecting 
four bulls of poor freezability (PTM < 50%) and four bulls of 
good freezability (PTM >50%) for subsequent investigation. 

Semen was collected once in a week, from each of 
the four poor and four good freezable bulls with at least six 
ejaculates from each of the eight bulls were taken under the 
present course of investigation. After routine seinen 
evaluation (Zemjanis, 1970) the semen was splitted into two 
parts. One part was centrifuged at +4°C (2200 g) to remove 
the seminal plasma and stored at -20°C for estimation of 
trace minerals. The other part was immediately processed 
for freezing in French straws and stored in liquid nitrogen. 
After storage in liquid nitrogen for a period of 1 month, the 
straws were thawed at 37°C for 30 sec and assessment of 
seminal characteristics were done (Bhavsar et al., 1989). 

During the determination of trace minerals, at least 
10 straws from each batch after thawing were taken in a 
centrifuge tube and post thaw seminal plasma was collected 
by centrifugation at 2000 rpm for 30 min (2200 g) at +4°C. The 
seminal plasma of each bull, neat and post thaw was wet 
digested as per the procedure prescribed by Kolmer et al. 
( 1951 ). The digested samples were then diluted to 5 ml with 
triple distilled water. A total of96 samples were digested for 
estimation of trace minerals. The concentration of copper 
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et al. ( 1988). Significantly higher zinc content in good freezable 
semen compared to poor freezable bull semen is in consonance 
with the observation made by Pangawkar et al. ( 1988) indicating 
the role of zinc in seminal plasma influencing the structural 
integrity, motility and the survivability of spermatozoa. The 
high positive significant correlation of zinc was marked in 
good freezable semen with mass activity (0.86), initial live sperm 
(0.96), initial motility (0.81) and post thaw motility (0.87). This 
is suggestive of the fact that zinc acts on the membrane 
maintaining chromatin stability and possibly for the mechanical 
properties of the accessory fibers, tails morphology and sperm 
motility as suggested by Baccetti et al. (1973) . Recent 
revelation by Gavella and Lipovac (1998) has demonstrated 
that this metal ion participates in the oxidative changes 
occurring after ejaculation and thus may modulate the 
properties of germ cells. 

The level of iron in the seminal plasma of good and 
poor freezable bull was 48.98±3.09 and 45.45±2.86 µg/ml, 
respectively, which was higher than the values reported by 
Bhavsar et al. (1989) and Misra et al. (1989) . Iron content of 
seminal plasma in good freezable bull had significant negative 
correlation with semen volume (-0.97), mass activity (-0.81), 
initial live sperm (-0.71), sperm concentration (-0.96), post 
thaw motility (-0.82) and post thaw livability (-0.96) which 
led to conclude that higher iron content in cross bred bull 
semen is not favourable for achieving good freezability. This 
is in agreement with Bhavsar et al. (1989), whereas Singh 
and Gangwar (1977) observed significantly positive 
correlation between iron content of semen and initial motility 
but no correlation with any other seminal traits. The iron 
concentration in good freezable bull seminal plasma 
registered a significant correlation with copper (0.82) and 
zinc (0.84) indicating the essential role played by zinc in 
conjunction with copper and iron by inhibiting DNAase and 
thus conserving the energy during transport (Byer, 1974), 
exerting an inhibitory effect on super oxide anion regardless 
of the initial 0 2 radical level and maintaining the functional 
and structural integrity of the sperm cells (Gavella and 
Lipovac, 1998). 

The post thaw concentration of all the trace 
minerals studied in good and poor freezable semen samples 
did not register any significant difference except iron, which 
was significantly higher in poor freezable semen. Therefore, 
the initial concentration of all the trace minerals studied is 
more important in its determination prior to freezing of semen 
and could be inferred that the initial concentration of the 
aforesaid trace minetrals may be evaluated in crossbred bull 
semen samples for optimum fertility rate or before 
incorporating a breeding bull into the A.I. station. 
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