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Abstract

This study aimed to investigate the effects of replacing mineral selenium supplement
with nano-selenium particles in feeding infant calves and its effects on nutrient
digestibility and, rumen fermentation characteristics. The number of 32 newborn
Holstein calves with an average body weight of 37.85 + 4.35 kg in the form of a
completely randomized design with 4 treatments (eight calves in each treatment) for 83
days according to the supplemental consumption of milk or drinking water with sources
different selenium were placed. Treatments include: 1) mineral selenium: providing 0.3
mg of selenium per kilogram of dry matter with sodium selenite source, 2) Low level of
nano selenium: providing 0.15 mg of selenium per kilogram of dry matter with
nanoparticles prepared from selenium source, 3 (Medium level of nano-selenium:
providing 0.3 mg of selenium per kilogram of dry matter with nanoparticles prepared
from selenium source, 4) High level of nano-selenium: providing 0.45 mg of selenium
per kilogram of dry matter with nanoparticles prepared from selenium source. The
results showed that improve the digestibility of protein and insoluble fibers in neutral
detergent with nano-selenium. Ruminal ammonia nitrogen concentration in calves fed
with rations supplemented with nano-selenium tended to decrease (p = 0.08) in a
quadratic way, and its average level was the lowest. Acetate concentration for calves fed
nano-selenium decreased (p < 0.01), while propionate concentration increased (p <
0.05) for calves fed nano-selenium. The results of this study showed that nano-selenium
was effective in improving feed digestibility.
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Table 1. Ingredients and chemical composition (percentage of dry matter: DM) of the experimental starter
used in feeding Holstein calves.

Ingredient Value
Alfalfa hay, chopped 10.0
Barley grain, ground 4.50
Corn grain, cracked 45.0
Wheat bran 6.93
Soybean meal, 45% CP 24.3
Corn gluten meal 2.70
Fat powder 0.90
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Calcium carbonate 1.35
Dicalcium phosphate 0.18
Sodium bicarbonate 0.90
Sodium chloride 0.45
Bentonite powder 0.45
Toxin binder 0.27
Magnesium oxide 0.27
Vitamin and mineral mix* 1.80
Nutrient composition [% of DM ]

DM [% as fed] 90.0
Crude protein 20.2
NDF 16.9
Ether extract 3.80
Ash 5.60
Calcium? 1.12
Phosphorus® 0.54
Se (mg/kg of DM) 0.22
ME (Mcal/kg)® 2.98
S 8 0 6B bty Ul dols Yoo n 6D ppaly g Wl g g Vevees A by Ml dls Are s Sl JaSa o SAS

Ll e 8 At 5 e p SY6C0 05 w80 68 5 S Y0 (al 2 S0/00 eNA & S ¥ (iin o S 60 i o ST (g 0,5V iedS 25 10
ol 028 alona (CNCPS) 10w (55 (albt (0550 5 oot g2 S s 3l 03lizad
! Contained per kilogram of supplement: 800,000 IU of vitamin A, 100,000 IU of vitamin D, 2,000 IU of vitamin E,

5 g of Mn, 100 g of Ca, 6 g of Zn, 20 g of P, 40 g of Mg, 30 g of Na, 0.15 g of Fe, 20 g of S, 40 mg of Co, 2 g of Cu,
and 80 mg of I. 2 Calculated using the Cornell Net Carbohydrate and Protein System, version 6.5 (CNCPS).
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Table 2. The effects of different sources of selenium on digestibility of nutrients in Holstein suckling

calves
. - . Sodium Nano selenium . i .
0,

Digestibility of nutrients (%) selenite Cow Medium High SEM Linear  Quadratic Cubic
Dry matter 71.53 71.91 73.00 7194  0.633 0.42 0.26 0.32
Organic matter 73.26 73.37 74.47 7353  0.653 0.52 0.43 0.31
Crude protein 68.90®  71.04%  69.62®  67.09° 1.187 0.21 0.05 0.64
Crude Fat 61.26 64.32 63.52 57.43  3.200 0.40 0.16 0.92
('j”SO'“b'e fiber in neutral 6149°  62.96° 67.96°  67.60° 2570  0.01 0.97 0.55

etergent

cpliila e s gladle S 5s lawesls gladmnl b 5o, fj:;l.ﬂjjuj;l:—?“ Jsd
Table 3. The effects of different sources of selenium on rumen metabolites in Holstein suckling calves

| Sodium Nano selenium SEM  Li dratic Cubi
tem selenite Low Medium High near Quadratic - Cubic
pH of rumen 6.23 6.39 6.33 6.16 0.129 0.60 0.21 0.87
Ammonia nitrogen (mg/dL) 7.21 6.15 5.91 6.57 0.473  0.316 0.08 0.96
Total volatile fatty acids (mmol/L) 91.30 88.95 8346 81.27 5.40 0.16 0.98 0.79
Volatile fatty acids (moles per 100 moles)

Acetate 60.49° 5551° 5507° 57.37° 0980 003 001>  0.69
Propionate 29.97° 34.15* 34.96* 33.91* 0.969 0.01> 0.01 0.74
Butyrate 5.92 6.66 6.48 5.97 0.275 0.97 0.03 0.65
Valrate 0.63 0.81 0.82 0.48 0.154 0.55 0.10 0.80
Branched chain fatty acids 2.99 2.86 2.65 2.27 0.317 0.11 0.69 0.95
Acetate:propionate ratio 2.04° 1.63° 159° 169° 0.084 0.01> 001> 057
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