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Table 1- Ingredients and chemical composition of rumen fistulated sheep
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Table 2- The gas production volume (mL/g DM) and gas production parameters of experimental treatments
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posibe glie bjloss (2 4l
Source of Selenium Comparisons
. N T Y
29 p . SEM & J ns by ety el
tem? S e ! e ? . Nano-Se  Nano-Se  Organic-
Organic-  Inorgan Control  Control Control VS, VS, Se vs.
Control ~ Nano-Se . Vs, Vs, V5. . . .
Se ic-Se . . Organic-  Inorganic-  Inorganic-
Nano-  Organic- Inorganic- Se Se Se
Se Se Se
2h 53.9 37.7 32.7 51.3 3.44 <0.01 <0.01 0.61 0.34 0.02 <0.01
4h 108.0 104.9 85.9 73.0 4.16 0.62 <0.01 <0.01 0.01 <0.01 0.06
6h 151.0 1455 120.2 108.5 4.48 0.42 <0.01 <0.01 <0.01 <0.01 0.10
8h 182.9 168.9 144.0 122.4 6.69 0.18 <0.01 <0.01 0.03 <0.01 0.05
12h 188.2 195.0 177.3 155.1 8.76 0.6 0.40 0.03 0.19 0.01 0.11
16h 194.6 216.5 201.7 181.7 9.74 0.15 0.62 0.37 0.32 0.04 0.18
24h 198.3 254.3 239.6 220.4 11.14 <0.01 0.03 0.20 0.38 0.06 0.26
36h 201.3 299.0 276.4 271.6 10.47 <0.01 <0.01 <0.01 0.17 0.10 0.75
48h 202.3 3234 299.4 288.0 11.20 <0.01 <0.01 <0.01 0.17 0.06 0.49
72h 203.6 342.6 320.0 304.8 11.74 <0.01 <0.01 <0.01 0.21 0.05 0.38
96h 205.1 352.3 329.9 3204 11.69 <0.01 <0.01 <0.01 0.21 0.09 0.58
5 2y sla amsiia
Gas Production Parameters
Al 201.9 344.0 321.7 319.8 11.38 <0.01 <0.01 <0.01 0.20 0.17 091
ct 0.274 0.060 0.056 0.048 0.010 <0.01 <0.01 <0.01 0.96 0.40 0.42
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(cels 5 2 o) 55 My 653 C (S35 wsle 5 31 & 2 (o) 35 dys il A
! Three samples were analysed in gas production for each incubation hour.
2A: Potential of gas production (ml/g DM), 3C: Gas production rate (ml/h).
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Table 3- The gas production parameters in experimental treatments*

posile gl
B g wess glayiel)ly Source of Selenium
Gas production parameters posiles 6l I posils R Jys
. . 2 P-Value
Nano-Se  Organic-Se  Inorganic-Se Control SEM

W?L“’ J’L" (.55)’” a ab ab b

9.34 8.88 8.28 7.59 0.605 0.03
ME (MJ/kg DM)?
@b oAl (655 a ab ab b

5.67 5.33 4.89 4.38 0.443 0.03
NE_ (MJ/kg DM)*
wan B J.‘ ool a ab ab b

60.89 57.95 54.10 49.70 3.855 0.03
DOM (%)°
2550l e slasl a ab ab b

1.12 1.05 0.97 0.87 0.085 0.03
SCFA (mMol/200mgD)°

il (P<O.05) 5 ixe (ol GMST arims (L5 ks po 5 igd,y po )3 ogliso g o

'Means with different superscript letters in rows are significantly different (P<0.05).

2SEM: Standard error of the mean.

3ME: Metabolizable energy (Mi/kg DM)

“NE, : Net energy for lactation (MJ/kg DM)

*DOM: Digestible organic matter (%)

®SCFA: Short chain fatty acids (mMol/200 mg DM)
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Table 4- Effects of Selenium supplementation form on ruminal protozoa’
posile glsd
los895 9 Source of Selenium
Type of protozoa posil gl Il ol S posiles
Nano-Se Organic-Se Inorganic-Se SEM? P-Value
O sl
Dasytricha 4.40° 3.83° 1.65° 0.628 0.03
posia il
Entodinium 5.44 5.50 5.41 0.051 0.51
oSyl 8
Ophryoscolex 3.46° 3.64° 0.98° 0.655 0.04
Pasdskn
Diplodinium 2.97° 4.62° 2.24° 0.403 0.01
poradsldgll
Eudiplodinium 0.30° 2.42° 0.30° 0.512 0.03
lojgisn sl &5 nlo
Other Protozoa 5.21 5.37 5.21 0.092 0.42
hidan sl 455 S 5.74° 5.89° 5.72° 0.047 0.04

Total sum

il (P<O.05) 5 ixe (ol GMST arims (L5 ks po 5 igd,y po 3 oglizo g o

'Means with different superscript letters in rows are significantly different (P<0.05).

2SEM: Standard error of the mean.
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Table 5- Effects of Selenium supplementation on ruminal pH, volatile fatty acids and ammonia-N*

il gl
Source of Selenium
e ol b o ke e el
Variable Nano-Se Organic-Se Inorganic-Se SEM? P-Value
VEA (mmol/lit)® 109.83° 98.00° 89.83° 3.047 <01
NH4 (mg/dL)* 13.72 13.73 14.10 0.388 0.14
pH5 6.46 6.59 6.36 0.162 0.13

sl o (PO.0BY s ixe (2 ol M) sims olis Lisky yo j1 iudy ym 3 Cogli Cigot
'Means with different superscript letters in rows are significantly different (P<0.05).
2SEM: Standard error of the mean.
3VFA: Volatile fatty acids
*NH4: Ruminal ammonia-nitrogen
°PH: potential of hydrogen
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Introduction Generally, most feeds used in livestock nutrition are deficient in some nutrients, and require
nutritional supplements. Among the supplements, micro and macro minerals are particular importance. Selenium
(Se) plays an important role in the reproductive function and immune system and is known as an antioxidant and
catalyst for the production of thyroid hormone. It is believed that low selenium absorption in ruminants is due to
the deficiency of selenium in ration and its conversion into insoluble form. Nano-particles are smaller and more
active than larger particles. The importance of Selenium for rumen microorganisms are not entirely clear. Also,
selenium is an essential trace element, and its importance for animal health and productivity has been well
confirmed. Selenium has known to be involved in enzyme activity and preventing oxidative damage to body
tissue. Selenium plays important roles in antioxidant systems, prevents cell damage and is necessary for growth,
fertility, and immune system in farm animals. Recently, nano -elemental Se has attracted wide spread attention
due to its high bioavailability and low toxicity, because nanometer particulates exhibit novel characteristics, such
as great specific surface area, high surface activity, a lot of surface active centers, high catalytic efficiency and
strong adsorbing ability and over and above the character of low toxicity of Se0. Dietary selenium is an essential
trace element for animals and humans with a variety of biological functions. It plays important roles in the
regulation of thyroid hormone metabolism, cell growth and antioxidant systems thus, together with alpha-
tocopherol prevents cells against oxidative stress damage, also these compounds are necessary for growth,
fertility, and immune system health in animals and humans. The objective of this research was to investigation
the effects of different sources of selenium on digestion characteristics of concentrate mixture of diets in high
producing lactating dairy cows using in vitro gas production technique.

Materials and Methods Four male ruminally fistulated sheep, average 43+4.8 kg of BW, were used in a
replicated 4x4 Latin square experiment. Sheep were fed twice daily (08:00 and 18:00 h) at maintenance nutrition
requirements with a basal diet consisting of 400 g/kg (dry matter) DM of basal concentrates and 600 g/kg DM of
forage. Sheep were placed in metabolic cages individually and fresh water was freely available during the
experimental period. This experiment was conducted in four periods of 28 days with 21 d adaptation period and
7 d for data tacking. Treatments were: 1. Basal diet 2. Basal diet + 0.3 ppm nano selenium, 3. Basal diet + 0.3
ppm seleno methionine, 4. Basal diet + 0.3 ppm selenite sodium. The rumen fluid was mixed with artificial
saliva (1:2 ratio, respectively) in lab, and then nano-Selevels and seleno methionine added to it. In gas
production method, 300 mg of each treatment weighted and incubated for 2, 4, 6, 8, 12, 16, 24, 36, 48, 72, 96
hours. In order to determine the effects of different forms of selenium on rumen parameters, concentrations of
VFA and NH4, value of pH and population of protozoa were examined. Samples of rumen fluid were collected
through the cannula at 4 h after feeding on days 19 and 20 of each collection period for pH, NH3-N, and volatile
fatty acids (VFAs) determination. Ruminal pH was immediately measured using an electric pH meter. The
samples were subsequently stored frozen at —20 - C until analyses.

Results and Discussion Potential of gas production (fraction A) of nano, organic and inorganic treatments
were higher (201.9, 344.0, 321.7 and 319.8 ml in control, nano, organic and mineral treatments, respectively)
compared to control treatment (P<0.05). The nano selenium treatment had higher VFA concentration (109.83,
98.00 and 89.83 mmol/I in nano, organic and mineral treatments, respectively) when compared with organic and
inorganic treatments (P<0.05). Rumen NH4 concentration was not affected by treatments. The organic treatment
caused a significant increase in total protozoa population when compared with nano and inorganic treatments
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(P<0.05).

Conclusion The results indicated that selenium supplementation in ruminant diet improves ruminal nutrients
degradability's compared to control. Therefore, the use of nano-Se resulted to increase digestibility and
fermentation of nutrients resulted improved rumen microorganisms activities. Although nano and organic
selenium was better than inorganic treatment in ruminal degradability and rumen parameters, however there was
not any significant differences between these two treatments.
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