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INTRODUCTION

Zinc is essential for maintaining health and immunity. They are involved in growth, production
and reproduction essential for life, in particular for growth and development. Zinc is a component
of metalloenzymes such as copper-zinc superoxide dismutase, carbonic anhydrase, alcohol
dehydrogenase, carboxypeptidase, alkaline phosphatase, and RNA polymerase, which affects
carbohydrate, protein, lipid, and nucleic acid metabolism [1]. Trace elements are important for
functioning of a number of enzymes and proteins which are involved in many physiological,
biochemical and metabolic processes. The NRC-recommended level for Zn is 40 ppm in the total
diet. Zn should be fed at 40 to 60 ppm in the total diet to maintain an optimal immune system. Inis
inorganic minerals which cannot be converted from other consumed, therefore to be available in
fed. Zn deficiencies will delay sexual maturity and may also cause fetal abnormalities. Zn is
essential for improving health so mineral supplementation needs to be studied. This study was
performed to determine whether zinc supplementation of the diet on serum biochemistry in dairy
calves

MATERIALS AND METHODS

This research was carried out at dairy farm in Citapen Ciawi Bogor, and at Laboratory Clinical
Pathology of Department Clinical, Reproduction and Pathology, Faculty of Veterinary Medicine -
Bogor Agriculture Institute. Six calves were divided equally into two groups (control, and group
1). The dietary, environmental, and husbandry factors were similar in all groups. Zinc 120 ppm was
added to concentrate of group 1. No zinc sulfate was added to the diet of the control group. Blood
samples were collected from the jugular vein before Zn supplementation (Pre Zn) and the third
months after supplementation (Post Zn). Blood was collected without anticoagulant and then put it
in a vacutainer or serum tube for more than 30 mins. Then the tube was centrifuged at 3000rpm for
5 mins and the serum was collected. If the serum is not analyzed immediately, the serum should be
stored at —20°C. Measurement of serum was using spectrophotometer. Parameters that examined
were including alkaline phosphatase (ALP), aspartate transaminase (AST), total protein (TP,
globulin (Glb), and albumin (Alb).

RESULTS AND DISCUSSION

Serum biochemistry is a blood test that provides an overview of many of the body’s functions.
The serum biochemistry profile measures a variety of chemicals and enzymes in the blood to
provide very general information about the status of organ health and function. ALP (alkaline
phosphatase), AST (aspartate aminotransferase) and protein serum values can help to evaluate
information about the liver function. The liver plays important roles. It stores energy from food,
makes proteins, and helps remove toxins. The liver function panel is a blood test to check how well
the liver is working. This test used to evaluate the liver for injury, infection, or inflammation. ALP
levels in serum rise with large bile duct obstruction, intrahepatic cholestasis, or infiltrative diseases
of the liver. AST support enzyme leakage resulting from increased cell membrane permeability
associated with hepatocellular damage. Albumin is a protein made specifically by the liver. Results
of research can be seen in Table 1.
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Table 1. The average of serum biochemistry at pre and post Zn supplementation for two groups

Treatment Parameters Pre Zn Post Zn
Control ALP 170+392b 132£262
AST 59+5a 57+9a
TP 7.80+0.40bc 7.20+0.202b
Albumin 3.67+0.162> 3.90+0.07 be
Globulin 4.13+0.49 3.3+0.062
Zn 120 ppm ALP 200+7/40¢ 187£6Z
AST 57+£122 60+132
TP 7.27+0.50 20 7.00+0.202
Albumin 3.58+0.012b 3.76%0.13b¢
Globulin 3.75+0.50 bed 3.24+0.25abc

ab shows no significant difference between different superscript letters for the same rows (P>0.05)

Statistical analysis indicated that no significant differences were observed among groups for
AST, ALP and protein parameters. The concentration of ALP, AST, TP, Glb, and Alb were in a normal
range. The result showed that ALP and AST were fluctuated before and after treatment. ALP is
found in the liver, bones, intestines, kidneys, and other organs. When the liver is injured or
inflamed, levels of AST in the blood usually rise. Total protein and globulin decreased while
albumin increased at the end of the observation. There was no significant differences were
observed for all parameters. El-Hendy et al [2] reported that in two test groups fed with
insufficient zinc diet, globulin and total protein were significantly lower than controls but serum
albumin was elevated in those rats fed with the lowest Zn level. Daghash and Mousa [3] reported
significant increase of total protein and total globulin in buffalo calves after Zn supplementation
over 180 days but albumin did not change significantly. Therefore, the results obtained that no
negative effects of high Zn supplementation in feed on serum biochemical parameters.

CONCLUSION
Supplementation of Zn showed that no negative effects on biochemical parameters. The
concentration of alkaline phosphatase (ALP), aspartate transaminase (AST), total protein (TP),
globulin (Glb), and albumin (Alb) were in a normal range, so supplementation Zn 120 ppm were
safe for health in calves.
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