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Table 1. Effect of organic Zn, Cu, and Mn supplementation on milk composition of Holstein dairy cows

Dietary treatments

Control Zn+ Cu+ Mn SEM P
30 days after feeding
Fat, % 3.52 3.74 0.13 0.23
Protein, % 3.29 3.24 0.03 0.28
Lactose, % 4.83 4.88 0.25 0.14
Solid of non-fat, % 8.81 8.83 0.03 0.69
Total solid, % 12.31 12.62 0.12 0.17
Urea Nitrogen, mg/dL 15.21 15.54 0.41 0.70
Somatic cell counts, 10,000/mL 26.12 15.45 6.63 0.27
60 days after feeding
Fat, % 3.53 3.75 0.12 0.13
Protein, % 3.29 3.35 0.08 0.69
Lactose, % 4.83 4.82 0.05 0.92
Solid of non-fat, % 8.82 8.87 0.08 0.66
Total solid, % 12.35 12.61 0.15 0.14
Urea Nitrogen, mg/dL 13.41 14.97 0.73 0.14
Somatic cell counts, 10,000/mL 21.82 17.21 5.64 0.58
90 days after feeding
Fat, % 3.68 3.53 0.13 0.42
Protein, % 3.39 3.38 0.08 0.98
Lactose, % 4.72 4.69 0.06 0.76
Solid of non-fat, % 8.80 8.78 0.07 0.87
Total solid, % 12.52 12.31 0.16 0.57
Urea Nitrogen, mg/dL 13.72 15.45 0.88 0.23
Somatic cell counts, 10,000/mL 23.83 17.97 5.03 0.40
120 days after feeding
Fat, % 3.74 3.76 0.16 0.94
Protein, % 3.50 3.38 0.08 0.35
Lactose, % 4.69 473 0.08 0.76
Solid of non-fat, % 8.88 8.83 0.09 0.75
Total solid, % 12.61 12.65 0.19 0.99
Urea Nitrogen, mg/dL 14.93 15.23 1.03 0.89

Somatic cell counts, 10,000/mL 28.12 22.61 10.0 0.70
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Table 2. Effect of organic Zn, Cu, and Mn supplementation on blood trait of Holstein dairy cows

Dietary treatments

Control Zn+ Cu+ Mn SEM P
30 days after feeding
Glutamic-oxal acteic transminase (IU/L) 93.2 70.7 9.52 0.12
Glutamate-pyruvate transiniase (IU/L) 27.2 24.7 2.58 0.51
Alkaline phosphatase (IU/L) 47.7 49.7 5.71 0.81
Cholesterol (mg/dL) 191.7 231.0 19.6 0.18
C.PK. (U/L) 292.8 220.0 128.8 0.69
Lactate dehydrogenase (U/L) 1,137.8 930.1 59.8 0.04
SOD (U/gHb) 1,988.7 2,065.5 146.1 0.72
60 days after feeding
Glutamic-oxal acteic transminase (IU/L) 93.7 65.8 11.78 0.13
Glutamate-pyruvate transiniase (IU/L) 22.8 235 1.14 0.69
Alkaline phosphatase (IU/L) 45.5 48.5 5.23 0.69
Cholesterol (mg/dL) 182.5 205.2 20.0 0.44
C.PK. (U/L) 220.3 123.3 414 0.13
Lactate dehydrogenase (U/L) 1,146.5 924.2 65.8 0.04
SOD (U/gHb) 1,751.3 2,105.8 151 0.13
90 days after feeding
Glutamic-oxal acteic transminase (IU/L) 88.5 63.5 13.4 0.22
Glutamate-pyruvate transiniase (IU/L) 24.0 23.8 1.67 0.43
Alkaline phosphatase (IU/L) 33.0 393 4.29 0.32
Cholesterol (mg/dL) 115.8 189.2 23.2 0.05
C.PK. (U/L) 147.5 105.5 33.5 0.40
Lactate dehydrogenase (U/L) 1,070.5 965.5 73 0.33
SOD (U/gHb) 2,191.4 2,210.4 185 0.94
120 days after feeding
Glutamic-oxal acteic transminase (IU/L) 88.5 63.5 13.4 0.22
Glutamate-pyruvate transiniase (IU/L) 24.0 23.8 1.67 0.43
Alkaline phosphatase (IU/L) 33.0 39.3 4.29 0.32
Cholesterol (mg/dL) 115.8 189.2 23.2 0.05
C.PK. (UL) 147.5 105.5 33.5 0.40
Lactate dehydrogenase (IU/L) 1,070.4 965.5 73 0.33
SOD (U/gHb) 2,191.2 2,210.7 185 0.94
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K5 1,524.04 U/L - TiAstp i iR 40 4= & i sl B EL i 5 LDH 707 1,070 % 1,146 U/L - (s Badh i fE A 1S ~ §i K&
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‘DR (Scharf et al., 2010) = 5&% A (2018) 1 S0 26 2 AR L AL A6 e/l SR A ST - i RERA ISR ER B E
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Abstract

The purpose of this study was to evaluate the effects of dietary supplementation of Zn, Cu and Mn on milk composition
and blood traits of Holstein lactating cows. A total of 24 Holstein lactating cows were randomly divided into two groups
according to their body weight, milk yield, parity and days in milk. Cows received diets adding 0 (control) or 360 mg
organic zinc, 125 mg organic copper and 200 mg organic manganese (head/day). The raw milk and blood were analyzed and
collected every 30 days and the trial was carried out for 120 days. The results showed that dietary supplementation of organic
zinc, copper and manganese for 30 days had a tendency to increase milk lactose percentage and total solids percentage. After
60 days of supplementation, there was a tendency of increase in milk fat percentage, total solids rate, and milk urea nitrogen
rate. The milk composition at 90 days and 120 days after feeding were not affected by treatment. The dietary supplementation
of organic zinc, copper and manganese reduced in a tendency of decrease in blood alanine aminotransferase and lactate
dehydrogenase 30 days after feeding, and also significantly increased cholesterol content. However, 60 days after feeding,
there was a decrease in alanine aminotransferase, creatine kinase, lactate dehydrogenase, and an increase in superoxide
dismutase contents. Supplementation of organic zinc, copper and manganese for 90 days and 120 days after feeding
significantly increased blood cholesterol levels, but there was no significant difference in other blood traits. In conclusion, it
was known that supplementation of organic zinc, copper and manganese in diet could have no significant effect on the milk
component, but it could improve alanine aminotransferase, lactate dehydrogenase, creatine kinase and superoxide dismutase

contents in antioxidant function.

Key words: Blood trait, Holstein lactating cows, Organic copper, Organic manganese, Organic Zinc, Temperature-

humidity index.
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