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Table 1- Chemical composition of the TMR (% DM)

DM CP

Ash NDF ADF EE

TMR 60.34 16.62

6.83 33.46 16.2 6.5

* Three samples analyzed for each treatments.

DM: Dry matter, CP: Crude protein, EE: Ether extract, NDF: Neutral detergent insoluble fiber, ADF: Acid detergent

insoluble fiber, TMR: total mized ratio
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Table 2- Degradability of dry matter at different times of incubation (%) by in situ method

Source of Selenium

Nano-Se Organic-Se Inorganic-Se

Incubation time SEM
0 40.802 41.022 40.46° 0.091
2 41.96 42.30 41.47 0.595
4 44.32 45.22 43.19 0.751
8 48.53 48.49 47.30 0.766
12 53.96 51.69 54.09 1.122
16 56.39 56.11 54.24 2.086
24 58.31° 62.27°2 61.477% 1.154
36 61.35° 68.66 2 65.42 1.511
48 67.05° 72.592 68.74%® 1.268
72 75.75 78.63 77.19 1.685

Table 3- in situ degradability parameters of dry matter
Source of Selenium
Item Nano-Se Organic-Se Inorganic-Se SEM
In situ degradability parameters
at 40.91 39.91 39.85 0.422
B2 44.06 46.90 47.63 4.920
cs 0.0284 0.0314 0.0254 0.004
In situ effective rumen degradability for different passage rate (K)*
0.02 63.15° 65.782 64.81%® 0.761
0.05 54.28 56.01 54.81 0.585
0.08 50.56 51.66 50.58 0.588

1- a: Soluble fraction with rapid degradation rate.

2- b: Insoluble fraction with potential of degradation.

3- c: Degradation rate of fraction b, %/h.

4- Effective degradability of dry matter at passage rates of 2, 5 and 8 %/h (K).

Table 4- Ruminal and post ruminal degradability of dry matter (%)

‘53:\31“. &I}Sl
Source of Selenium
Nano-Se Organic-Se Inorganic-Se SEM
Ruminal degradability 61.1 62.2 59.9 1.53
Post ruminal degradability 33.1° 31.4% 29.1° 1.00

Total tract degradability 72.3 74.0 70.8 1.63
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Table 5- The gas production volume (ml per g dry matter) and gas production parameters at different times of incubation

p 9.;4.\...44*' C.al.m LAJL“:‘:‘ o= 4'“'9&
Source of Selenium Comparisons
. , . Control G0N0 controrys,  Nano-Se Nano-Se Organic-Se
Incubation Organic-  Inorganic- VS. . . VS. .
. Control  Nano-Se SEM VS. . Inorganic- . . vs. Inorganic-
time Se Se Organic- Organic-  Inorganic-
Nano-Se Se Se
Se Se Se
2 58.1 37.7 52.4 28.2 4.882 0.0182 0.4373 0.0025 0.0648 0.2076 0.0079
4 103.8 96.4 92.5 75.2 7.037 0.4849 0.2922 0.0209 0.7029 0.0651 0.1198
6 136.5 128.6 132.4 116.3 9.258 0.5657 0.7628 0.1619 0.7816 0.3738 0.2541
8 164.9 155.5 148.8 137.9 9.860 0.5203 0.2825 0.0891 0.6443 0.2425 0.4566
12 192.7 188.3 168.4 164.5 10.82 0.7833 0.1519 0.1027 0.2301 0.1580 0.8027
16 212.6 214.3 184.4 183.4 11.53 0.9222 0.1218 0.1112 0.1045 0.0953 0.9537
24 229.2 247.9 215.2 218.1 12.62 0.3259 0.4542 0.5527 0.1041 0.1342 0.8716
36 234.9 283.6 247.5 251.9 13.29 0.0320 0.5196 0.3930 0.0912 0.1295 0.8244
48 239.2 306.1 277.2 270.6 12.97 0.0065 0.0726 0.1254 0.1532 0.0892 0.7311
72 242.3 322.6 305.6 286.3 13.06 0.0025 0.0090 0.0442 0.3840 0.0852 0.3278
96 245.3 330.1 327.7 296.4 13.19 0.0019 0.0022 0.0256 0.9026 0.1087 0.1317
Gas test parameters

A 240.3 321.6 321.7 287.5 12.87 0.0021 0.0021 0.0321 0.9977 0.0976 0.0972
C 0.1376 0.0665 0.0419 0.0649 0.0057 <.0001 <.0001 <.0001 0.0153 0.8436 0.0208

* Three samples were analysed in gas production for each incubation hour.
A: Potential of gas production (ml/g DM), C: Gas production rate (ml/h).
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Table 6-The gas production parameters (% DM)

Source of Selenium

Nano-Se Organic-Se Inorganic-Se Control SEM

ME 9.92 9.03 9.11 941 0.594

NEL 5.84 4.73 4.80 5.05 0.502

DOM 65.63 59.81 60.34 62.30 3.888
SCFA 1.09 0.95 0.96 1.01 0.097

ME: Metabolizable energy (MJ/kg DM)

NE_: Net energy for lactation (MJ/kg DM)

SCFA: Short chain fatty acids (mMol/200 mg DM)
DOM: Digestible organic matter (%)

Table 7- Effects of Selenium supplementation on NDF and ADF degradability at 72 h of incubation

Source of Selenium

Nano-Se Organic-Se Inorganic-Se SEM
NDF 76 75 74 0.813
ADF 432 418 39° 0.576
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Investigation of different forms of selenium on digestibility of totally mixed ration
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Introduction: Selenium, a trace mineral element, is essential for health, immunity, and maximum
production performance of animals. Selenium is involved in enzyme activity and antioxidant defense
systems thus preventing oxidative damage to body tissue. Recently, nano -elemental selenium has
attracted widespread attention due to its high bioavailability and low toxicity. In general, nanometer
particulates exhibit novel characteristics, such as great specific surface area, high surface activity,
numerous surface active sites, high catalytic efficiency, strong adsorbing ability as well as low toxicity.
Dietary selenium as an essential trace element, plays important roles in the regulation of thyroid hormone
metabolism, cell growth and antioxidant defense 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 aim of this study was to investigate the effects of
different forms of selenium sources on digestibility of high producing lactating dairy cows TMR in-vitro
and in-situ Techniques.

Material and methods: Three male ruminally cannulated sheep (43+4.8 kg body weight), were used in
this experiment with a replicated 3x3 latin square design. 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 individually placed in metabolic cages and
fresh water was freely available during the experimental period. This experiment was conducted in three
periods of 28 days with 21 d adaptation period and 7 d for data collection. Treatments were: 1. basal diet
+ 0.3 ppm nano selenium, 2. basal diet + 0.3 ppm organic selenium, 3. basal diet + 0.3 ppm inorganic
selenium. In gas production method, 300 mg of each treatment was weighed and incubated for 2, 4, 6, 8,
12, 16, 24, 36, 48, 72 and 96 hours. The Nylon bag method was used to estimate ruminal disappearance
of dry matter. Ruminal degradability was measured using nylon bag technique on day 22-28 of the
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experimental period. The feed samples (5 g) of were weighed and placed in nylon bags (6 X 12 cm, made
of monofilament Pecap polyester). Right after, samples were separately incubated in duplicate bags and
suspended in the rumen of each sheep and removed after 0, 2, 4, 8, 12, 16, 24, 36, 48 and 72 hours. All
removed bags were rinsed and cleaned in cold water. Subsequently, bags were oven dried at 65 <C for
12 h and then 105 -C for 24 h in order to determine DM disappearance. In three steps digestion method,
about 5 g of feed stuffs were weighed and placed in nylon bags (6 < 10 cm, made of monofilament Pecap
polyester). Samples were incubated separately in duplicate bags and suspended in the rumen of each
sheep and removed after 12 hours. All removed bags were rinsed in cold water until the bags were clean;
the bags immediately were dried in an oven to determine DM disappearance.

Results and discussion: During most of incubation hours, the volume of produced gas was higher in
nano selenium, organic selenium, inorganic selenium and control treatments. However, we observed
significant differences between treatments after 36 h of incubation. The most gas production potential
(A) was measured in nano selenium, organic selenium and inorganic selenium and control treatments.
There were not any significant differences between nano selenium and organic selenium in gas
production potential. There was not any significant difference between treatments in degradability of
TMR dry matter. In three steps digestion experiment, post ruminal digestion of TMR dry matter was
higher in nano treatment than inorganic treatment Effect of selenium supplement on NDF degradability
of the diet was insignificant Yet, nano and organic selenium increased the ADF degradability compared
with the inorganic selenium (P>0.05).

Conclusion: The results showed that the addition of various sources of selenium to the diet may improve
rumen function.

Keywords: Selenium, Totally mixed ration, Gas production, Nylon bag, three steps digestion, Dairy
cow



