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ABSTRACT

The aim of this study was to investigate the effect of mineral supplementation and chelates of trace elements on
production, milk composition and blood parameters of lactating Holstein cows. Lactating Holstein cows (n=24) were
randomly assigned to one of the following four treatments; 1) the basic diet include inorganic trace minerals (C), 2)
55 mg of iron, 125 mg of copper, 360 mg of zinc, 3.5 mg of chromium, 200 mg of manganese, 2 mg of selenium and
12 mg of cobalt with daily feeding of 7 g of Bonzaplex7 chelated mineral supplement (B), 3) the same amount of
zinc, manganese, copper and cobalt was supplied with 7 gr of organic trace mineral supplement Availad (A), 4)
feeding 7 gr of Availa 4 plus 3.5 gr of Availa-Cr, 2 gr of Availa-Se, 1gr of Availa-Fe (A+3). This study lasted 35
days. Daily feed intake and milk production (3X) were recorded. In spite of more numerical increase in milk yield in
treatment B, no effect was observed on the production of milk, milk composition, dry matter intake and rumen
metabolites. Plasma glucose concentration in treatments tended to decrease (P=0.07). Plasma triglyceride
concentration decreased significantly in treatments (A), (B), (A+3) compared to group (C), present results could be
related to increase bioavailability of trace minerals in chelated form specially chromium and copper in present study.
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Table 1. Ingredients and the chemical composition of

basal diet
Ingredients (% DM basis)

Alfalfa hay 185
Corn silage 20.0
Wheat straw 15
Barley grain 16.0
Maize grain 19.4
Soybean meal 11.8
Extruded soybean seed 2.8
Poultry meat meal 24
Wheat bran 3.2
Bentonite 0.8
Sodium bicarbonate 1.2
Calcium carbonate 0.3
Ca-salt fat powder 1.4
Vitamin-mineral premix* 0.4
White Salt 0.3
Chemical composition (in DM)

NEL (Mcal/kg) 1.65
DM (% in as-sed) 55.2
OM (%) 94.6
CP (%) 16.4
RDP (% of CP) 35
EE (%) 48
NDF (% ) 27.7
ADF (%) 16.1
NFC (%) 42.2
Ca (%) 0.84
P (%) 047
Mg (%) 0.24
Zn (ppm) 42
Mn (ppm) 35
Fe (ppm) 58
Cu (ppm) 15
Se (ppm) 0.4
I (ppm) 0.4
Co (ppm) 0.4
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* Each kilogram of vitamin-mineral premix consisted of the
following ingredients: 1,200,000 IU vitamin A, 200,000 IU vitamin
D3, 6,000 IU vitamin E, 200 mg biotin, 150 mg Ca, 40 g P, 30 g Mg,
3gMn,4g2Zn 05gFe 2gCu, 60 mg Se, 100 mg I, 60 mg Co and
2,000 mg Antioxidant BHT.
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Table 2. Effect of trace mineral nutrition on dry matter and milk production, Fat-corrected milk 3.5% and 4%

b . Treatments™
arameters T T2 T3 T2 SEM P-value
Dry matter intake (Kg/d) 21.36 21.20 20.84 20.26 0318 0.105
Milk, kg/d 34.38 36.46 35.81 35.83 1.237 0.682
3.5% FCM, kg/d 35.87 35.20 37.23 37.02 1.079 0.483
4% FCM, kg/d 33.20 32.59 34.42 34.25 0.984 0.493
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* T1= Control group (did not receive supplemental chelated minerals), T2= 55mg of iron,125mg of copper,360 mg of zinc,3.5mg of chromium, 200mg
of manganese,2mg of selenium and 12mg of cobalt with daily feeding of 7 g of Bonzaplex7 chelated trace mineral supplement, T3= In this group, the
same amount of zinc, manganese, copper and cobalt was supplied with 7gr of Availa-4 per day, T4= 7gr of Availa-4 organic trace mineral supplement
plus 3.5gr of Availa-Cr, 2gr of Availa-Se, 1gr of Availa-Fe EU6%.

Table 3. Effect of trace mineral nutrition on milk compounds

Milk composition Treatments

T1 T2 T3 T4 SEM P-value
Fat, % 353 343 3.79 3.62 0.128 0.209
Fat, kg/d 1.26 1.22 1.35 131 0.053 0.327
Protein, % 3.39 3.37 3.40 3.28 0.047 0.311
Protein, kg/d 1.16 1.23 122 1.18 0.042 0.663
Lactose, % 4.92 4.90 4.90 4.76 0.070 0.290
Lactose, kg/d 1.69 1.78 1.77 171 0.062 0.650
SNF, % 8.98 8.94 9.01 8.69 0.127 0.303
SNF, kg/d 3.09 3.25 3.23 312 0.112 0.658
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* T1= Control group (did not receive supplemental chelated minerals), T2= 55mg of iron, 125mg of copper, 360 mg of zinc, 3.5mg of chromium,
200mg of manganese,2mg of selenium and 12mg of cobalt with daily feeding of 7 g of Bonzaplex7 chelated trace mineral supplement, T3= In this
group, the same amount of zinc, manganese, copper and cobalt was supplied with 7gr of Availa-4 per day, T4= 7gr of Availa-4 organic trace mineral
supplement plus 3.5gr of Availa-Cr, 2gr of Availa-Se, 1gr of Availa-Fe EU6%.
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Table 4. Effect of trace mineral nutrition on plasma and rumen liquid metabolites

Plasma metabolites Treatments
T1 T2 T3 T4 SEM P-value
Glucose (mg/dl) 51.82 42.63 52.73 39.92 4.016 0.074
Triglyceride (mg/dI) 150.10° 98.72° 83.83° 100.62" 9.304 0.001
Blood urea nitrogen (mg/dl) 23.16 23.20 25.78 22.75 1.554 0.573
Total protein (g/dl) 7.72 6.69 6.85 6.87 0.544 0.404
Cholesterol (mg/dl) 351.11 309.67 305.05 299.26 25.88 0.453
NH3 (mg/dl) 15.04 14.35 16.61 17.75 3411 0.857
pH 6.38 6.29 6.32 6.30 0.085 0.882
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* T1= Control group (did not receive supplemental chelated minerals), T2= 55mg of iron, 125mg of copper, 360 mg of zinc, 3.5mg of chromium,
200mg of manganese, 2mg of selenium and 12mg of cobalt with daily feeding of 7 g of Bonzaplex7 chelated trace mineral supplement, T3= In this

group, the same amount of zinc, manganese, copper and cobalt was supplied with 7gr of Availa-4 per day, T4= 7gr of Availa-4 organic trace mineral
supplement plus 3.5gr of Availa-Cr, 2gr of Availa-Se, 1gr of Availa-Fe EU6%.
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