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Plasma metabolites Experimental diets P-value

Alfalfa 5% BP' 20%BP SEM treat time Treat x time
S5 10.0 10.0 10.0 10.0 0.002 0.002 0.002
Glucose (mg/dl)
o5 sl osgl gt 10.0 10.0 10.0 10.0 0002  0.002 0.002
BUN (%)?
3yl 5 giral b5 ylunod 10.0 10.0 10.0 10.0 0.002 0.002 0.002
AST (U/L)?
3yl giel YT 10.0 10.0 10.0 10.0 0.002 0.002 0.002
ALT (U/L)*
ool 4als L 55590 10.0 10.0 10.0 10.0 0002  0.002 0.002

LDL (mol/L)°

(P<0.05) sl o )15 sine OIS gyls S jriio pui Gy b i) o gl (3o
Means within same row with different superscripts differ (P<0.05).
!By-Products were used instead of alfalfa in 5 and 10 % based on dry matter intake.
2Blood urea nitrogen
3Aspartate Aminotransferase
“Alanine Aminotransferase
SLow density lipoprotein
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Table 2- Descriptive statistics of chemical compounds of eighteen forage sorghum cultivars
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Table 3- Statistical Characteristic Table Comparison of the Pairs of metabolizable energy Derived from Experiment and
metabolizable energy Derived from the Mineson and Stein Gus Equation
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Table 4- Difference between the two mean values and the significance level of the differences in the comparison of the
metabolizable energy obtained from the experiment and the metabolizable energy obtained from the Minson and Stein Gus equations
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Table 5- Fitted Equations for estimating metabolizable energy Based on ADF Forage Sorghum Samples
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Table 6- Fitted Equations for estimating metabolizable energy Based on NDF Forage Sorghum Samples
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Figure 1- Fitted linear regression curve and model for estimating metabolizable energy value of sorghum NDF
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Figure 2. Fitted exponential regression curve and model for estimating the amount of metabolizable energy from NDF forage
sorghum
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Figure 3. Fitted quadratic regression curve and model for estimating the amount of metabolizable energy from NDF forage sorghum
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Figure 6. Fitted quadratic regression curve and model for estimating the amount of metabolizable energy from ADF forage sorghum
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Figure 7. Fitted exponential regression curve and model for estimating the amount of metabolizable energy from ADF forage
sorghum
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Introduction: The metabolizable energy represents a part of the gross energy of the feed, which after the deduction
of the amount of feces and urine energy and the gases. One of the laboratory methods for determining the metabolizable
energy of feedstuff is the gas method. This method is based on the measurement of the amount of released gas at the
specified time. The estimated energy obtained from this method has a very high correlation with the amount of energy
derived from the live animal method (in vivo). The direct determination of the energy available of feeds requires a great
deal of time and cost, and since the available energy has a positive and high relationship with some of the chemical
constituents of the feed, livestock nutritionists use fiber components such as NDF, ADF and lignin to estimate the
available energy of feeds. Another approach is using equations to obtain the ADF for metabolizable energy of forages.
It was reported that the amount of determination coefficient (R?) for estimating the metabolizable energy of forages
from ADF levels was from 0.52 to 0.92. This study conducted to determine the nutritional value and introduce
regression equations for estimating the available energy of some forage sorghum.

Materials and Methods: Eighteen sorghum varieties planted in May 2016 at the research and educational farm in
Karaj province of IRAN. Experimental varieties were harvested in September. Three samples of each sorghum forage
cultivar, which planted in three separate rows, after crushing into 3 to 5 cm pieces, totaling about 54 samples, collected.
Nutrient compositions including crude protein, crude ash, ADF, NDF, water-soluble carbohydrates, starch and lignin
analyzed by AOAC official methods. The amount of crud ash determined by burning samples in an electric furnace and
crude protein. To determine the concentration of ADL and to dissolve cellulose present in ADF, ADF samples placed in
72% sulfuric acid for three hours. The digestibility of the samples determined by gas test method. The amount of ME
calculated using the volume of gas produced from fermentation of 200 mg of dry matter over a period of 24 hours. ME
=2/2 +1357/0 (GP) + 0057/0 (XP) + 00002859/0 (XP) 2, Where ME is the metabolizable energy (MJ per kg of dry
matter), GP, the volume of produced gas (ML in 200 mg dry matter per 24 hours incubation) and XP, crude protein (g /
kg dry matter). For fitting the equations for estimating metabolizable energy based on NDF, ADF and lignin, SPSS
software used to fit the linear, quadratic and exponential equation, and selected the independent variable that had the
best R2.

Results and Discussion: The average dry matter of total 54 experimental samples is 19.54, and it is less than
minimum required for high-grade silage (25%). The amount of sugar and starch are enough, which is an important part
for the preparation of stable and quality silage. Determined metabolism energy was 2.40, which is higher than that
announced by researchers, which could be the reason for the presence of BMR hybrids in this experiment. The mean of
NDF, ADF, lignin and metabolizable energy of forage sorghum was determined to be 60.36, 31.16, 1.78 and 2.40,
respectively. The whole equations obtained from NDF, ADF, lignin had an acceptable coefficient of determination, but
the equations obtained from the ADF value, as an independent factor, have a higher coefficient of determination and the
accuracy of the equations is moderate and acceptable. Among the equations, the linear equation derived from ADF
suggested for estimating metabolizable energy due to the simplicity and approximation closer to actual ME of forage
sorghum measured. Compared to the international linear equations, which ADF were independent factor, the Menke

1-Assistant professor of animal nutrition department, Agricultural Research, Education and Extension Organization
(AREEO), Animal Science research Institute, Karaj, Iran.
2-Assistant professor of animal nutrition department, Agricultural Research, Education and Extension Organization
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and Steingas metabolizable energy from ADF equations do not have any significant difference with the estimated ME
of forage sorghum in this study.

Conclusion: The results of chemical analysis and determination of ME of sorghum by gas test showed that the
amount of ADF and ME of sorghum was 31.16% and 2.41 Mcal/kg of dry matter, respectively. The best correlation for
estimating ME, which ADF was as independent factor, was the following proposed linear equation. ME (Mcal/Kg DM)
=3.320 - 0.029 (ADF %).

Keywords: ADF, estimation of Metabolizable energy, forage sorghum, gas testing.
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Table 1- Ingredient and chemical composition of the main diet (% of Dry matter)
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Figure 1- Effect of different levels of aflatoxin B1 (0, 300, 600 and 900 ng/ml) on gas production pattern
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Table 2- Effect of different levels of Aflatoxin B1 on gas production parameters, fermentation and rumen degradability
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Table 3. Effect of aflatoxin B1 and bentonite adsorbent on the parameters of gas production, fermentation and rumen digestion
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Introduction: When aflatoxin contaminated food is given to lactating animals, the metabolite of aflatoxin, called M,
is secreted in milk. Since pasteurization, sterilization, and milk processing have little effect on the survival and
reduction of AFM1 toxicity, this poison ultimately transports to various dairy products and endangers consumer health.
Along with the negative effects of mycotoxins on health and livestock products, these compounds can to be effective in
digestion, metabolism and ruminal microbial populations. In ruminants (especially lactating cows) fed with AFB1
contaminated feeds, health problems such as liver cancer, reduce immunity, reproductive disorders, malformation,
decreased feed intake and milk production have also been reported. An increase in liver enzymes can be attributed to
the signs of an abnormal body. In addition, previous studies aluminosilicate has been show to tightly bind aflatoxins in
vitro. This significantly reduce mortality and morbidity in animals, decrease molecular biomarkers of aflatoxin
exposure in humans and animals.

Materials and Methods: Two experiments were conducted to investigate the effect of aflatoxin Bl and
aluminosilicate toxin adsorbents on the parameters of gas production contains gas production potential (b) and gas
production rate (c), in vitro fermentation parameters includes pH, ammonia nitrogen concentration, volatile fatty acids
and ruminal digestion. In the first experiment, the effects of different levels of AFBI, including 0, 300, 600 and 900
ng/ml, were investigated on the parameters of gas production, fermentation and digestion using batch culture method. In
the second experiment the effectiveness of three aluminosilicate adsorbents on the AFBI1 detoxification was
investigated. MegaBond and MycoBond as native adsorbents and MilBond as a commercial adsorbent were used in 6%
of DM. The gas produced was recorded at 2, 4, 6, 8, 12, 16, 24, 48, 72 and 96 h of the incubation. The data obtained
were fitted to the non-linear equation to calculate parameters of gas production. Also, at the end of 24 h incubation, four
bottles were transferred to refrigerator to stop fermentation. Then, pH, ammonia nitrogen concentration and volatile
fatty acid (VFA) of batch culture medium was measured, as well as the dry matter digestibility.

Results and Discussion: Results of first experiment indicated that with increasing the AFB1 from 0.0 to 900 ng/ml,
the gas production rate (c) decreased from 0.134 to 0.092 ml/h and the gas production potential (b) decreased from
160.7 to 131.3, but there was no significant difference between the treatments 0 and 300 ng/ml AFB1. In addition, the
gas production lag phase increased significantly with increasing level of AFB1 (P<0.05). Addition of AFB1 to the batch
culture did not affect its pH, but the dry matter digestibility significantly decreased (P<0.05) with increasing AFB1.
Ammonia nitrogen concentration decreased significantly (P<0.05) with AFB1 addition, so that the lowest concentration
of ammonia nitrogen was observed at 600 and 900 ng/ml AFBI1 (15.2 and 15.3 mg/dL, respectively). In this experiment
the total VFA concentration decreased significantly with AFB1 (P<0.05), but the molar ratio of acetate, propionate,
butyrate, valerate and isovalerate was not affected (P>0.05). In the second addition of different aluminosilicate
adsorbents significantly reduced the rate and potential of gas production. Likewise, dry matter digestibility and
ammonia nitrogen concentration reduced significantly (P<0.05). Significant increase in pH of the culture medium by
addition of aluminosilicate adsorbents can be attributed to the fact that aluminosilicate acts as a modifier of hydrogen
ion in the environment due to the replacement of cations with hydrogen ion and prevents a significant decrease in rumen
pH. Probably lowering the ammonia nitrogen concentration is due to the fact that the protozoan population is affected
by aluminosilicate adsorbent and decreases; consequently, the population of the ruminal bacteria increases, which
results in the removal of more ammonia nitrogen by microorganisms, and ultimately the concentration ammonia
nitrogen decreases in the rumen.

Conclusion: The results of this study showed that AFB1 reduced gas production rate (c), the gas production
potential (b), the concentration of ammonia and digestibility, but the pH is not affected in vitro. Also, none of the
adsorbents was able to neutralize or reduce the negative effects of AFB1 on the parameters of gas production,



YA g gl s sl 3B (S 9T lie 55T ) (K02 9 saime

fermentation and rumen digestion, which could be due to the absorption mechanism of aluminosilicate adsorbents for
AFBI1 absorption. The results of this study indicate that adsorbents cannot reduce the negative effects of AFB1 on
digestion and rumen fermentation, therefore only proposed strategy is to prevent the contamination animal feed with

mycotoxins.

Keywords: Adsorption aluminosilicate, Aflatoxin, in vitro, Ruminal fermentation.
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Table 1-effects of microwave irradiation on chemical composition and anti-nutritional factors of CM

Microwave-irradiated CM P Untreated vs ~ Orthogonal contrasts

Untreated CM 2min  4min 6 min SEM  Value Irradiated Linear  Quadratic

S oske 892 891 893 895 4.6 0.86 0.86 0.51 0.60
Dry matter (g/kg)
P ofon 366 362 364 367 27 046 0.52 0.67 0.14
Crude protein (g/kg DM)
$plojas 30 30 30 29.8 5.8 0.87 0.47 0.66 0.68
Ether extract (g/kg DM)
S 0 gd 5> Jelowel f*s” 269 268 269 272 097  0.79 0.90 0.48 0.49
Neutral Detergent Fiber (g/kg DM)
43»‘ olgd Jebf b S 171 174 175 176 6.9 0.67 0.27 0.24 0.77
Acid Detergent Fiber (g/kg DM)
FSE 69.2 69.7 69.8 71.5 1.44 0.37 0.31 0.11 0.55
Ash (g/kg DM)
‘SWLQ A"’w‘. 44.7* 38.8° 3 10'2 22.04 0.83 0.01 0.01 0.01 0.20
Phytic acid (g/lkg DM)
Sicandad 21.6* 13.3% 9.5¢ 7.14 2.01 0.01 0.01 0.01 0.01

Glucosinolate (mmol/g)

Ayl 1y ime BT g ylol Llod 5l Gilisie gy b iy o (sl Sile ™ PS4
ke lxa olzil :SEM Yl allous :CM

&b, cd Means in the same row with different letters are different
CM, canola meal, SEM, standard error of mean
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Table 2-Effects of microwave irradiation on rumen degradation parameters of dry matter and crude protein and in vitro crude protein

digestibility of CM
01i £39] Jas VoilS S ol g Yeils dlbus sheooliil e law  Untreated OI.Thogonal contrasts
Untreated CM Microwave irradiated CM Sl P )b Vs Linear  Quadratic
2 min 4min 6 min SEM value Irradiated

Siis oolo
Dry matter
(P59 Tp,5) 325 oy 50 298° 272%® 244b¢ 1674 10.76 0.01 0.01 0.01 0.01
a(g/ke)'
(p5okSTp,3) wjps XS i 552¢ 561 603 677 1774 0.01 0.01 0.01 0.06
b(gkg)® ’
(p55kSTp3) (s iy 435 Jwuilis 849 833 847 844 14.07 0.99 0.99 0.99 0.97
a+b(glkg) '

(WP 0.074° 0.045>  0.045° 0.01 0.01 0.01 0.83
“/Sﬁ;” S 0.082* 0.0043
¢
(pskSTp ) Fom onds 4
Effective rumen degradation (g/kg)*
0.02/h 740° 713° 660° 632¢ 8.23 0.01 0.01 0.01 0.21
0.05/h 640° 606° 527¢ 4844 8.49 0.01 0.01 0.01 0.06
0.08/h 577° 541° 450¢ 4084 8.71 0.01 0.01 0.01 0.03
P Ceon
Crude protein
(pS9kSTp)8) 35 @y Lisu g54e 223% 214° 153¢ 1024 0.01 0.01 0.01 0.01
a(gkg)' ’
(pS9kSTp,5) 4350 A8 o 697¢ 7364 7523 7800 10.48 0.02 0.01 0.01 0.60
b(gkg)® ’
(pS5LSTe,3) o pds 355 Jemsiliy 952 959 966 933 9.06 0.66 0.92 0.43 0.35
a+b(glkg) '

b e 0.099° 0.051°  0.060° 0.01 0.01 0.01 0.79
‘jﬂ;’ e 0.083* 0.0040
¢
(pskSTp ) Fom onds 4
Effective rumen degradation (g/kg)
0.02/h 817° 804 755° 701¢ 6.99 0.01 0.01 0.01 0.01
0.05/h 691° 665° 597° 534¢ 7.20 0.01 0.01 0.01 0.01
0.08/h 6122 5812 5120 445¢ 7.52 0.01 0.01 0.01 0.01
P Ben 5 o9y man  coll 710% 734° 699¢ 0.01 0.01 0.01 0.01

(pSSTes)  gpad 5.97

In vitro crude protein digestibility
(gke)

155 )b e ] g lol blod 5l Ciltse gy b i3, b (ko pSolio® 060
A dule ED=a+bc/(ctk) Jgo jl oot b o d A g0 & joe oy 3 Fgo sl 455 (6 pdy 4155 o por =Y 0 digad 4y 355 WS 550 =Y ey 355 @y i)
3Sle s oLzl SEM g8 dlous:CM

a.b,¢,d Means in the same row with different letters are different

1-a, the washout fraction; 2-b, the potentially degradable fraction; 3-c, the rate of degradation.

4-Effective rumen degradation was calculated according to the equation ED=a+bc/(c+k), using rumen outflow rate (k) of 0.02, 0.05 and 0.08 h-
1

CM, Canola meal; SEM, standard error of mean



VAR 500 ¥ o)l AY wls oyl pl (olo pole slepiunr gy 4yl YaA

Lo utis (b 505 o Gl Caled 5o g aiel sl
S ol ael ol (Sl (slaog)S Al 4 dn g b 355 00
Al (s 905 9 et S0l liassd Jlub (gloog S

(00 9 YF) 25 (g p it Skl el oo

Sl sladaiul 3 93995508 b (s 9T das ol 5
A (i g

Exdndan o5 slaasiul b 1y 599,50 b (sl Jas @l
[N uu)l)f s J9A> Bl oD C)’Lol ul.\m 4][795 ;m‘"“ uu‘.:9):
Ofgy 45 LS sy (hlibl g 430 @ e Gisy (el cuw
(¥5) ohlen 5 Ky0i bawgs aolie ol (P<e/+)) 0 _dds
oS g B2 isy (Bl (FF) o)\ Ken g S5)a b )8
09 299,50 b odd (69l Joo bgw dbuiS” (159 Bl Liso
4 C s B2 Bl iz .08 i)liS gy C Lo o Gl
odipg by J> BB pf g 8L 0 o b (pSgy i S
ol bl o (el 0050 )3 Jo BB 2 (pTgp 5 5
Al 555 gy 5 OhApe)S s )3 (g (S
o i A A iBY 5 o ¥ Y Ge &y 99,500 b (gl des
OY VA AV lime o (i (g p )0 @yw (i pials
Ao A g B jee Gy ) (s nign Fhe ph 4
L 6)91‘_}‘;.9 (P<e/ey) ol LualS oniis 6)91‘_}.@.9 AbuS 4 Cows
gy Anes Coll gy Ghels cow dd By V1 Gl 9299500
D9y 4350 Call Fy i odalice a8 £ 5 ¥ e ) 999,50
9 ¥ oo d a99)Sen b 6yl Jos )y Cliie oS s
o_\_@'d)ﬂ fos dlouS & Coud Mo yd YV 5 ¥Y iy & addd
s &5 235 (IS (F1) WSKen 5 b rizren 2Bl als
o LS s s ol E55 995 $n b g i ()]
oo b ialS a3 Y/OY 4y dsepn ANV Gl s i
O3 )55 i Syl )b Syl 4 s (oYL Comlus
o s s 4 gy S ol Gl g gy Hlsle
L g o (ouiVlgsS cnnd sladign plo g (g ke slatign
> Cobl (g p (3 SOl g n (Jelge Lo s
Ol o g a8l ialS ) (glaeSd glap Sy Se
(Fe o VY) Codond (> (1595 (glaeS (g pdyas o5

L g2 b oLy a5 635 (B)liS (7+) ohlen 5 0L
g A o gy @30 @ i BB O Do ) 529950
P (xSn Foe Gk 45 9 2o yd FIVE & o3 YOIVY I,
DS (lie g3l LialS 4o YF/CA 4 do > 0O/ I,
Oili8l ko )0 FO/AY 4 1oy FYIVY 5l 1) K568 0205 4 gy
b

29550 Coly> A (B9 Sl i jod el
Sk (g Dgdioe (in A I o &S 298 g0 031 S
o 299,50 (Sl f Sl A5 003 S sy () oS
Ebailrs (sla)lSg5lus 35 o Lnsbiay olaibls ;5 clyis
Sl b oas (59l Jos Al 534S 355 ol 3 g
b 0 el bl oleewds sl yiiSTly Yleas]  Jg ¢(A) Cuwl otz
GBan odem ot Sloasgere LS5 Jold )l s pgl Jes
(s yund (RalS s BSgn (085 VLA bl 5 ()
Ol 5 oy S Caled 13 9 (29,50 Sillglig slagel
(00 5 OV) 29 o0 araSid 3 bainBig (229,50 4 jo

09t e Sl Gl e 599,500 L (69l Jas
L s gy Gy ay Ol e a S LS ptig
305 Sy sren Cpdize pluw slayilojl guls b a8 (P<+/-1)
aJbuiS pls (g (B9 i Skl (F7 5 FF YY)
WP YN Che b ggg,Sue b ord (6ol Jos ot 2ol Lliie
0d Mol Cliie dllouS 4 Cond Aoy D 9 VY Mo jd Cudy
O3S 55 (F5) ohlSen 5 3505 .8l Gl3él oats (559l Jos
058 (9o cgr99,500 (Sl b Ligw AloiS’ gyl Jos 45 20,8
A5 Pl g (5 (g e Sl (Rl s (9 S0l g LIS
Ol 55l Jos a5 a0 IS (V) () an 5 L oien
OiblS s Gl Ave )8 L ddB Y Cde &y 19,0 L SS,I8
O bl lidly LS gy 5 Sid odle s jos
5 Okl bug elie @ls a8 SOI5 s pb (355 led,
1535 (5l (V) ohlSen 5 ol a3 (8135 (V) ol Sen
L aads ¥ Sie 4 grg9,5un b I, S0l dlous gy o
A OT OSgy slodgy mein Cubld (il Cuw g Ave )48
L ogldos (b )3 (mdply (07) olSem g 8T5 (3138 b
O3l o g 03l Gl (alien s JLsd slaog S )l
5 e 999,500 L gl Jos 29500 caBisn min CoblE
by (olie @S A8 (489 s bl (ol cuw 4id
4 99,50 L b 4ty dbuS ()l Jos L (FF) 5,00 5 (Solo
a3 Oyly s 00,87 )5S lg Ave yaB b ddds £ e
BF) 3550 o3l wap & polio £,V Y guao JiSt5
Sladign (S (pd)e gy bl cow U9y (pimen
CossByo yuS (ouiVlgsS & s ladign plo g (S5g)en



Y44

GRS A Azl g bl oS 5 ‘dl)ls.ubgbhi Sgozxo (ool il

01 ol it oS’ (ds (85 (SlaeSd s o slaaomiold :Sile 199,500 b gl des SHY Jgua
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5 Ba VelS db Las ozl
015 5yl Jos YIS oS o8 ligi YplS b & o e ‘c'w Untrvzated Ocr(t)l:t)rga(:::l
Untreated CM Microwave irradiated CM oSk «)h S _ _
n 2 min 4min 6 min SEM P value Irradiated ~ Linear Quadratic

P eSion
Crude protein
(po5okTes5) 20328 e 35 249° 207 1760 1200 10.24 0.01 0.32 001 065
a(gkg)'
(p5515Tp %) 428 5 i 7234 766 796° 840 10.48 0.01 0.02 0.01 0.98
b(g/kg)’
(p5515Tp %) oy 08 ol 971 973 972 960 9.06 0.83 0.18 0.51 0.55
a+b(g/kg)
e akare 0.076*  0.068°  0.051° 0.048°  0.0040 0.01 0.03 0.01 056
C
(p59ksTp ) Soo opds 4
Effective rumen degradation (g/kg)
0.02/h 820 797 746> 711° 6.99 0.01 0.42 0.01 0.49
0.05/h 685° 648" 578 530 7.20 0.01 0.08 0.01 0.64
0.08/h 603° 5600 4870 4350 7.52 0.01 0.04 0.01 0.67

Al s ime VST gylof Ll ] ilises g b sy b (slagySilee ™ D4

b dplne ED=a+bcl(ctk) Jgo b 5l odliss b aop A g B joe o pw )3 figo sy 45T ey 4555 S Y w0kiph 4y o5 08T (150 =Y o @y G5

ke o ozl SEM Ygls' alloes:CM

a.b.¢,d Means in the same row with different letters are different

1-a, the washout fraction; 2-b, the potentially degradable fraction; 3-c, the rate of degradation.

4-Effective rumen degradation was calculated according to the equation ED=a+bc/(c+k), using rumen outflow rate (k) of 0.02, 0.05 and 0.08 h*!
CM, Canola meal; SEM, standard error of mean
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Figure 1- Molecular weights of standard protein (line 1) and canola meal protein subunits (lines 2 and 3)
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Figure 2- Electrophoretic patterns of untreated (A), 2 min microwave irradiated canola meal (B), 4 min microwave irradiated canola
meal (C) and 6 min microwave irradiated canola meal (D).
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Introduction: In growing ruminants or early lactation dairy cows, production may be limited by a dietary
metabolizable protein. In these conditions microbial protein synthesis is not sufficient to meet the animal’s protein
requirement. Canola meal (CM), which is an available and good source of protein in ruminant nutrition, especially in
Iran. However the protein of CM is highly degradable by rumen microorganisms and on the other hand, anti-nutritional
factors, such as phytic acid and glucosinolate in brassica-originated feed, are of concern relative to animal-originated
feeds. Glucosinolates are a large group of sulphur-containing secondary plant metabolites and are known to reduce feed
intake, induce iodine deficiency and depress fertility in ruminants. Several heat processing methods have been used to
enhance nutritive value of oilseed meals, including extrusion, roasting, toasting and Jet-Sploding. Recently, treatment of
oilseed meals with microwave irradiation was successful in reducing ruminal degradable protein, anti-nutritional factors
and increasing digestible undegradable protein of them. Microwave irradiation is heating faster, processing in less time
and higher energy efficiency compared to conventional methods. This research was carried out to evaluate the effects of
microwave irradiation (800 W) for 2, 4 and 6 min on dry matter (DM), crude protein (CP) and true protein (TP) ruminal
degradability, in vitro CP digestibility, antinutritional factors (glucosinolate and phytic acid), and chemical composition
of CM.

Materials and Methods: The DM of CM was determined and then, sufficient water was added to sample to
increase the moisture content of CM to 250 g/kg. Three samples (500 g each) were subjected to microwave irradiation
at a power of 800 W for 2, 4 and 6 min. The samples were ground to pass a 2 mm screen for the ruminal in sifu study.
Degradation kinetics of DM, CP and TP were determined according to in situ procedure. Six grams of untreated or
irradiated feed samples were incubated in the rumen of three ruminally fistulated Taleshi bulls for periods of 0, 2, 4, 8,
16, 24 and 48 h. The bulls were fed with a total mixed ration containing 700 g/kg of DM forage (700 g/kg alfalfa hay
and 300 g/kg wheat straw on DM basis) and 300 g/kg of DM concentrate. The concentrate consisted of ground barley
grain, canola meal, ground canola seed, cotton-seed meal, wheat bran, dicalcium phosphate and a vitamin+mineral
premix (530, 130, 160, 40, 120, 10 and 10 g/kg DM, respectively). TP of samples were determined by Bradford:s
procedure. Digestibility of rumen undegraded CP was estimated using the three-step in vitro procedure. Sodium dodecyl
sulfate polyacrylamide gel electrophoresis (SDS-PAGE) was used to monitor protein subfractions and the fate of true
proteins of untreated and irradiated feed samples in the rumen.

Results and Discussion: Microwave irradiation had no effect on improving chemical composition of CM but
decreased the total glucosinolate and phytic acid of CM linearly and quadratically. Microwave irradiation for 2, 4 and 6
min decreased the phytic acid content of CM by 13, 30 and 51% respectively, compared to untreated CM. The total
glucosinolate contents of CM microwave irradiated for 2, 4 and 6 min decreased by 38.4, 56.0 and 67.1% respectively,
compared to untreated samples. Microwave irradiation decreased the washout fraction, degradation rate and effective
degradability (ED) of DM, CP and TP and increased potentially degradable fraction of DM, CP and TP of CM. The
washout fraction of CP decreased by 15.7 and 39.8% in samples irradiated for 2, 4 and 6 min, respectively. Irradiation
for 2, 4 and 6 min decreased ED of CP at a ruminal outflow rate of 0.05 h-! by 13.6 and 22.7%, respectively. In vitro CP
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digestibility of CM increased by treating with microwave irradiation up to 4 min. CP digestibility of 2 and 4 min
irradiated CM was increased by 6.9 and 10.5%, respectively. Electrophoresis results also indicated that major proteins
of CM was Cruciferin (globulin 12S) and Napin (Albumin 2S). Electrophoresis results indicated that in untreated CM,
four subunits of Cruciferin and in microwave irradiated CM, four subunits of cruciferin and two subunits of Napin
consisted of by-pass proteins.

Conclusion: In this study, microwave irradiation, reduced ruminal degradability of CP and TP, increased in vitro CP
digestibility and reduced anti-nutritional factors of CM. Subsequently, in vivo studies are required to investigate effect

of feeding irradiated feedstuff on lactation performance of dairy cows.

Keywords: Anti-nutritional factors, Canola Meal, Degradability, Irradiation.
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Table 1- Ingredient and Chemical composition of concentrate of neonatal Holstein calves
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The combination of vitamin and mineral supplements: 500000 IU per kg of vitamin A, 100000 IU per kg of vitamin D3, 100
IU per kg of vitamin E, 400 mg per kg of antioxidants,195000 mg per kg of Calcium, 90000 mg per kg of phosphorus,
55000 mg per kg of sodium, 90000 mg per kg of magnesium, 300 mg per kg iron, 3000 mg per kg zinc, 2000 mg per kg of
manganese, 280 mg per kg copper, 100 mg per kg cobalt and 1 mg per kg selenium.
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Table 2- The effect of dietary treatments on performance of neonatal Holstein calves
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month
0599 JS
Whole 1.34 1.21 1.33 1.29 1.23 1.25 1.32 1.31 1.38
period
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5 Seigunn 255 ) s b 2 T ol {alogs ol 1 bl 55555 1.5 F10) i sl s o0 s {Alost ol 50 ol gy 52 5 T) ol sl b e T koS
P55 S 15 T) sso b oy T ol {ellogS ol 5o ol gy 5 T 1,5 0 5 S 25 V) sl b oy Tr fillags oy a3, > el 5 ¥
(4losS ol o 4 33y 2 I 15 10 5 Sy, 5 1) sl 4L 2T 5 (Wt oy o 1 43y >
abc Different superscripts show the significant effect among experimental treatments.
Ti. basal diet without additive (control), T>. basal diet containing 2 g probiotic additive, Ts.basal diet containing 3 g probiotic, T4. basal diet
containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Te. basal diet containing 2 g of probiotic and 3 g of organic acid, T;. basal
diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of organic acid and Ty. basal diet containing
3 g probiotic and 4.5 g organic acid
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Table 3- The effect of dietary treatments on feeding behavior of neonatal Holstein calves (h/a day)

T6 T7 T8 T9 P value SEM

T1 T2 T3 T4

A 1263 1147 12 1207 12.13
Rest time
Sy B

> n._‘i).an 5 5.59 5.44 5.50 5.50
Feed intake
. ‘ Soat
UJ;),PW, 6.37 6.58 6.56 6.43 6.37
Rumination

11.56 12.26 12.02 12.17 0.877 0.457

5.56 5.43 5.47 5.40 0.881 0.322

6.43 6.31 6.51 6.43 0.999 0.447

395 2 5 ) Siigmton 5993 sl 4l o T gla (oS oly 5o el 42 53 2 25 Y) Sismg 59938 sl 4l o T2 loss (4 02) 2l oy T
To o {lassS oy 0 eljl 4 35, 2 5 ¥10) Sl (g s 0 1T (laosS ol 50 il 453 2 5 7) Sl (sl il 00 T {loss ol o el
oy o il gy 0 Il el 25 1D 5 Sgmgn £)5 ) ol il o T (Alogs Ly o i) gy 0 Sl £S5 Y 5 Siigmgn £ V) sl 4 o
2 555 > M 2l 05 X105 Sisngn 25 ¥) ol 4k aTo 5 (Mg ol o elil 4 g, 0 el o5 Y 5 Sigmgn 05 1) s> b 0 1T o (s

(oS ol o 5151
Ti. basal diet without additive (control), T>. basal diet containing 2 g probiotic additive, Ts.basal diet containing 3 g probiotic, Ta.

basal diet containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Te. basal diet containing 2 g of probiotic and 3 g of
organic acid, T;. basal diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of

organic acid and To. basal diet containing 3 g probiotic and 4.5 g organic acid
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Table 4- The effect of dietary treatments on skeletal growth of neonatal Holstein calves (cm)

(ro8lo) caletle slodlosS Sl 1) (iilojl slaoyer S1-E Jgia
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T1

T2

T3 T4 T5 T6 T7 T8

T9

P value

SEM

o Job
(Roile)
Body length
(cm)

oS gu 5l 08

(el
height from
front(cm)

S 5l

(el
height from
behind(cm)
(el
Abdomen
size(cm)

- s5le) aew

(o
Chest
size(cm)

85

89.94

97.75

104.06

96.56

89.13

94.69

102.81

110.19

104.18

87.38 86.12 86.06 88.38 88.25 88.44

91.25 91.81 91.25 91.44 93.50 94.19

99.25 9975 99.68 101.75  100.56  101.68

106.44 108.13  109.25 10444 105.88  109.38

98.81 101.88  101.56  100.13 98.13 102.13

85.75

91.25

99.68

106.69

98.88

0.246

0.246

0.442

0.733

0.571

1.3

3.22
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T,. basal diet without additive (control), T». basal diet containing 2 g probiotic additive, Ts.basal diet containing 3 g probiotic, Ta.
basal diet containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Ts. basal diet containing 2 g of probiotic and 3 g

of organic acid, T;. basal diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of
organic acid and To. basal diet containing 3 g probiotic and 4.5 g organic acid
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Table S- Effect of experimental treatments on blood parameters of neonatal Holstein calves

Tl v 3 T4 5 T6 7 T8 9 P values
555 SEM
Glucose T P TxP
Y03, 5974 669 6025 7948 8336 7612 8147 7164 75.60
Day 45
Vo, 5379 6689 5121 6560 7548 7367 69.66 5638 e4s7 0 017005095
Day 75
Jp s
Cholesterol
Y03, 338 3955 2924 3161 2462 3534 2962 29.62 36.80
Day 45
V0 g, 3220 3059 4261 4157 414 3672 4819 4221 5027 120 0200030002
Day 75
Yyl g 5
Triglyceride
Y03, 2125 1429 1232 1589 1553 1089 1571 13.05 15.71
Day 45
vay, 1753 1330 1536 1256 1293 1422 218 134 1906 2 09 03 02
Day 75
ol
Albumin
Y05, 289 291 293 296 263 311 302 306 292
Day 45
vy, 318 325 32 313 305 312 314 302 316 012 030 0000 0.54
Day 75
Soson
Total protein
¥ 35, 604 587 625 593 597 603 597 609 589
Day 45
oy, 684 668 695 684 722 691 714 676 756 020 034 00001 08
Day 75
oyl &
Urea nitrogen
Y0 55, 604 587 625 592 597 603 673 609 589
Day 45
Y s 432 240 273 194 264 242 334 38 291 109 006 00001 04
Day 75
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0395 ) jlaws Jolite 51 TXP 09> 1:P ylas $1: T
435y 2 25 ¥) Ssman 52951 ol 4l o T3 oless (Alogs Lol jo il @ ja) 13 25 Y) Siigmgn 93] sl 4k 0 T2 oloss 4] 02) L2l oy T
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olosd (AlusS ol 52 ol 4 Sy 03 STl £ K10 5 Sisg 05 V) s> b oy T (Alos ol o ol 4 oy 50 Sl 25 ¥ 5 Ssg 25 Y) sl il
ooy 32 4 5y 33 T sl 15 ¥I0 5 s 5 V) ool 4 onTo g (Ao oly o i & 55y 5 Tl o5 ¥ 5 s 15 V) 59 4L o Ty
(Al

abc Means within the same line with different superscripts differ significantly (P<0.05)
T,. basal diet without additive (control), T>. basal diet containing 2 g probiotic additive, Ts.basal diet containing 3 g probiotic, Ts. basal
diet containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Te. basal diet containing 2 g of probiotic and 3 g of organic

acid, T;. basal diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of organic acid
and To. basal diet containing 3 g probiotic and 4.5 g organic acid
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Table 6- Effect of experimental diets on white blood cells and immune response of Holstein calves

T 2 T ™ 15 T6 7 T8 T9  SEM P values
White blood cell (%)
Dm "1’5 560 673 663 730 690 840 815 750  6.83
o 047 0.005  0.0001  0.09
2% 720 985  9.05 876 935 928 955 935 885
Day 75
(%) Lo yis
Neutrophil (%)
N 2875 2950 2825 35 3725 4325 33 2725 3150
Dj‘?“ 299 02 00003 0.0l
B 37.50 4425 4150 4125 3550 42 3950 40.50  36.25
Day 75
() gt
Lymphocyte (%)
Dm "1’5 66.75 7050 6550 6125 57.50 5250 6325 70.25  64.50
o 281 0.07  0.0001  0.02
2 58 5225 55 5425 59 52 56 56 59.75
Day 75
(7)) comsgige
Monocyte (%)
N 475 550 625 350 525 425 375 250 4
Day 45 069 01 032 045
Y 35 450 350 350 450 550 6 450 350 415
Day 7

(P<-0) 55,5 (g el Lo as gl sine OS] o i gy |y (sl Silie abC
20393 ) Hlows hilie 51 TXP w0yg5 $1:P ¢jlas 31T
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abc Means within the same line with different superscripts differ significantly (P<0.05)
T,. basal diet without additive (control), T,. basal diet containing 2 g probiotic additive, Ts.basal diet containing 3 g probiotic, Ts. basal diet
containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Ts. basal diet containing 2 g of probiotic and 3 g of organic acid, T.

basal diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of organic acid and Ty. basal diet
containing 3 g probiotic and 4.5 g organic acid
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Table 7- Effect of experimental diets on the fecal consistency score and neonatal Holstein calves condition

T1 T2 T3 T4 T5 T6 T7 T8 T9 Pvalue SEM

e pld
Feces 0.29° 0.11% 0.18%¢ 0.14 0.3 0.1° 0.33% 0.26° 0.3 0.007 0.037
consistency

S¢S |
S s 0.332 0.11° 0.19 0.16% 0.18® 0.15° 0.21? 0.11° 0.232 0.019 0.409
Ear score

: \
e 0.332 0.11% 0.192 0.16% 0.18® 0.05¢ 0.21% 0.11%¢ 0.23% 0.018 0456
Eye score

; |
o 0.15° 0.04¢ 0.11% 0.09% 0.15% 0.05¢ 0.16% 0.08% 0.19 0.044 0.528
Nose score

(P<e1+0) 35,5 o el Ll ay g o sino V3] ailiin yo By > by (cloySilis abC
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Introduction: Calf breeding has been one of the most important and sensitive management programs in cattle
farms. Therefore, using the right nutrition strategies for their improved growth and health is very important. For this
reason, antibiotics have long been used in many countries to increase the growth of livestock due to their inhibitory
effect on harmful bacteria in the gastrointestinal tract. In the last decades antibiotics were used for stimulating growth
and increasing viability in calves, because of improving antibiotic resistance finding new techniques for improving
growth and viability and reducing weaning weight is necessary. Adding supplemental levels of probiotic and organic
acids can increase the immune system and improve health of calf. OBJECTIVES: In this study, the effects of different
levels of probiotic and organic acids additive were investigated on blood metabolites, immune response and health of
Holstein calves.

Material and Methods: In order to determine the effects of different levels of probiotic and organic acids on the
performance, skeletal growth and feeding activity of infant calves, the experiment was conducted using 36 Holstein
calves with a mean weight of 36 kg + 2 in a completely randomized design with nine treatments and four replicates. The
experiment lasted for 75 days in Moghan Agro-Industrial Company located in Parsabad city, Ardebil province.
Treatments included: 1. basal diet without additive (control), 2. basal diet containing 2 g probiotic additive, 3.basal diet
containing 3 g probiotic, 4. basal diet containing 3 g organic acid, 5. basal diet containing 4.5 g organic acid, 6. basal
diet containing 2 g of probiotic and 3 g of organic acid, 7. basal diet containing 2 g of probiotic and 4.5 g of organic
acid, 8. basal diet containing 3 g probiotics and 3 g of organic acid and 9. basal diet containing 3 g probiotic and 4.5 g
organic acid. The study evaluated feed intake, body weight gain, feed conversion ratio, skeletal growth, nutrition
behavior, blood parameters, immune response and the calves health state. The test results were analyzed in a completely
randomized design with SAS statistical software version 9.1.

Results and discussion: The results showed that experimental diets had a significant effect on feed intake and daily
gain, blood glucose and cholesterol and improved the immune system and health status of calves (p <0.05). In contrast,
the experimental diets do not have a significant effect on the final weight and feed conversion ratio. This study also
showed that the addition of probiotic, organic acid and the combination of these additives did not affect skeletal growth
and feed intake activity of Holstein calves. Experimental treatments at 60 days and the whole period had a significant
effect on feed intake. In general, probiotics increase food intake through their effects on the processes of digestion and
absorption of nutrients. The average daily weight gain in the first, second and whole months of the period was affected
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by experimental diets but the overall effect of treatments in time periods was not significant. Blood glucose
concentrations were increased in calves receiving treatment 5, which could be attributed to the created suitable
environment in the intestinal tract due to the consumption of organic acids, which may have contributed to the digestion
and absorption of more nutrients and As a result, it increases the blood glucose levels. Experimental diets had a
significant effect on the white blood cell percentage in both sampling times (45 and 75 days). In general, the
improvement of the immune system by probiotics is done through three ways of increasing general antibodies,
increasing macrophage activity and increasing the production of local antibodies on the mucosal surface of tissues such
as the intestinal wall. The effect of organic acids on the immune system is still largely unknown, but in general it can be
said that organic acids improve digestion and absorption of nutrients as well as reducing harmful bacteria and help the
immune system improvement.

Conclusion: based on the obtained results dietary treatments do not have any adverse effect on calves' performance.
Moreover, it can be concluded that feeding probiotic and organic acid to the calves could have positive effects on
animal performance and health state, so supplementing the diets by these substances is a good mean to improve the
calves’ growth.

Key Words: Calf, Holstein, Nutrition, Organic acid, Probiotic.
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Table 1- The ingredients of experimental diet
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Ingredients (%) Chemical composition of the diet

@) M (pSS 2 SES) puddailie B 55

Corn Metabolism energy (kilocalories per kilogram) 2844
piS T3 (f) Pl s

Wheat Crude Protein 16
(10 ) Ly s 238 (/) s

Soybean (48% protein) Calcium (%) 3.7
meal

b o9 3 (K oesies 5 s

Soybean oil Available phosphorous (%) 0.55
Sio Py 8.2 () o3

Oyster Powder Lysine (%) 0.88
Sland pradS 03 25 (A) owame

Dicalcium phosphate Methionine (%) 0.42
S L3 () st

Salt Cystine (%) 0.33
ozl 025 () et + pigte

DL methionine Methionine + Cystine (%) 0.75
o 01 () oz 5

Llysine Tryptophan (%) 0.20
Vosueling JoSo 25 (eSS xS k) posibe

Vitamin premix Selenium (mg/kg) 0.13
Y ddme JoSo 2.5

Mineral premix
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1-Vitamin premix (each kg contained): vitamin A 88000 IU; vitamin D3, 250001U; vitamin E, 11000 IU; vitamin K, 22 g; vitamin By,
1.44g; vitamin By, 4g; vitamin Bg, 2.46g; vitamin B12, 0.001g, Biotin, 0.15mg, Folacin:48g, Pantothenic acid: 7.84 g.
2- Mineral premix (each kg contained): Manganese: 74.4g, Iron: 75g, Zinc, 64.67g, Copper: 75g, Calcium iodine: 867.5g, 200mg

Selnium and 100g Antioxidant.
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Table 2- Effect of Different Levels of Selenium Nanoparticles on the Level of productive performance parameters of birds

FESIR ialejl glalog
' Experimental treatments SEM P- value

Parameter T T T T4
wyaer 93.50° 94.25b 95.592 93.02¢ 1.02 0.001
Egg production (%)
(p5) & w55 039 58.65 59.23 60.29 58.67 0.97 0.26
Egg weight (g)
Uss 2 £5) oo S 184.50 187.40 186.50 188.48 35 029
Feed intake (g/d)
L3953 Brae Shygd p)5) Joas oo

2.06° 1.98° 1.87¢ 2.01° 0.021 0.001

(391 0 S5 Er0 955 0395 09 £5
(g feed/g egg mass) Feed conversion
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg/ kg Selenium Nanoparticles,

T4: basal diet with 0.5 mg W / kg of Selenium Nanoparticles.

a, b, ¢; Means with different superscripts within a column for each effect are significantly different at (P < 0.05).
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Table 3. Effect of Different Levels of Selenium Nanoparticles on the Level of Malondialdehyde Concentration in Birds

Serum
2alojl olologs
i te)l Si)les
;MJ ” 6 Experimental treatments SEM P- value
arameter Tl T2 T3 T4
Jsegl) e 330lie> glle o
(ke 2 2.1° 1.8° 1.2¢ 2.3 0.15 0.001
Serum malondialdehyde
(Nmol / ml)
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg/ kg Selenium
Nanoparticles, T4: basal diet with 0.5 mg W / kg of Selenium Nanoparticles.

a, b, ¢; Means with different superscripts within a column for each effect are significantly different at (P < 0.05).
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Table 4. Effect of different levels of selenium nanoparticles on total cholesterol and total serum
triglyceride concentrations

bl oo S sbedsbe
Experimental treatments Blood metabolites
Triglyceride Cholesterol
(A o2 2 p S k) (& o2 2 p S k)
Mg/ dl Mg/ dl

T1 632.7 103.67
T2 953.3 220.23
T3 539.3 125.67
T4 440.7 108.00
P- value 0.3392 0.4661
SEM 168.69 48.97
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg / kg
Selenium Nanoparticles, T4: basal diet with 0.5 mg W / kg of Selenium Nanoparticles.
a, b, c; Means with different superscripts within a column for each effect are significantly different at (P <

0.05).
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Table 5. Effect of different levels of selenium nanoparticles on the concentration of aspartate
aminotransferase, alanine aminotransferase and total serum antioxidant in birds

G slecdsle
Blood metabolites
,\fwfw\ oYl 3l yns 5 gl t;,b')Lwi o oS 5

R . alanineaminotransf aspartateaminotrans ..
islojl sl yloss case ferase total antioxidant
Experimental treatments () > 2oy) (i o 35) (5 3 U o)

(Unit /1) (Unit /1) (Nmol /ml)

T1 5.33 171.33 1.08¢
T2 7.66 177.00 1.26°
T3 6.00 146.67 1.952
T4 7.00 173.67 0.93¢
P- value 0.4021 0.2996 0.001
SEM 0.8539 9.97 0.1523
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg/kg
Selenium Nanoparticles, T4: basal diet with 0.5 mg W / kg of Selenium Nanoparticles.

a, b, ¢; Means with different superscripts within a column for each effect are significantly different at (P <

0.05).
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Table 6- Effect of Different Levels of Selenium Nanoparticles on the Selenium Concentration of Egg

i bl loloss

Pérameter Experimental treatments SEM P- value
T1 T2 T3 T4

(5 2 £ 9,5we) 0355 pgsibes

Selenium yolk 0.854 1.13°¢ 2.14b 2.81° 0.019 0.001

(ng per gram)
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg/kg Selenium Nanoparticles, T4:

basal diet with 0.5 mg W / kg of Selenium Nanoparticles.

a, b, c; Means with different superscripts within a column for each effect are significantly different at (P < 0.05).
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Table 7. Effect of Different Levels of Selenium Nanoparticles malondialdehyde Concentration of Egg
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malondialdehyde (Nmol / ml)
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Experimental treatments

P- value SEM

Tl T2 T3 T4
Vi) 0.4466° 0.3033° 0.2933¢  0.4233% 0.001 0.017
Day 1
1939 0.2533° 0.2367°¢ 0.2000¢  0.27332 0.001 0.105
Dayl5
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg/kg Selenium Nanoparticles, T4:

basal diet with 0.5 mg W / kg of Selenium Nanoparticles.

a, b, c; Means with different superscripts within a column for each effect are significantly different at (P <0.05).
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Introduction: Selenium is an essential trace element that is indispensable for normal functioning of the body and
thus plays a critical role in the maintenance of optimal health. It is known to have important role in a number of
biological functions, such as antioxidant defense, immune function, reproduction and thyroid hormone metabolism.
Eggs and meat are considered to be good sources of Se in human diet. Egg Se content can easily be manipulated to give
increased levels, when organic selenium as selenomethionine is included in layer diets. Recently, Nano-Se which is
bright red, highly stable, soluble has attracted widespread attention because nanometer particulates exhibit novel
characteristics such as a large surface area, high surface activity, high catalytic efficiency, strong adsorbing ability, high
bioavailability and low toxicity. It is also, Selenium concentration of whole eggs, yolks and albumins higher in
selenomethionin-fed laying hen than in sodium selenite. Also, research has shown that the addition of organic selenium
to the diet of commercial laying hens significantly increases the selenium concentration in egg yolk and egg albumins.
Since there is little information about the antioxidant effects of selenium nanoparticles on antioxidant status in laying
hens, the main goal of this study was to compare the antioxidant effects of nano-selenium in laying hens and the
oxidative stability of eggs during storage in the warehouse was.

Materials and Methods: This experiment was carried out in a completely randomized design with 4 treatments, 4
replicates and 10 birds per experimental unit in a total of 160 laying hens of HY-Line W36 from 30 weeks of age. The
experimental diets included: 1- control diet 2- control diet plus 0.2 mg/kg nano selenium 3- control diet plus 0.3 mg/kg
selenium 4- control diet plus 0.5 mg/Kg, nano selenium was available to experimental birds for 8 weeks. Performance
parameters including, egg percentage, egg weight, feed intake and feed conversion coefficients were calculated for the
whole trial period. At the end of the experimental period, blood parameters and yolk metabolites from each
experimental unit including: blood serum metabolites and yolk metabolites were also calculated. The blood serum
metabolites tested included: determination of malondialdehyde, total cholesterol, total triglyceride, aspartate
aminotransferase, alanine transferase and total antioxidant. Egg yolk metabolites were tested to determine the
concentration of yolk selenium and yolk fat proxide number. Data from blood metabolites and yolk metabolites were
analyzed in a completely randomized design, under the GLM procedure, using statistical software version 1/9 (SAS,
2003). Mean comparison was done using Tukey test at 5% level.

Results and Discussion: The results showed that the addition of nano selenium increased egg production and
improved feed conversion ratio. Effects of different levels of nano selenium on serum malondialdehyde, cholesterol,
triglyceride, aspartate aminotransferase and alanine aminotransferase were not significant. Supplementation of diet with
0.5 mg / kg Nano selenium showed the highest selenium in yolk. Serum antioxidant capacity increased curvature by
increasing the level of nano selenium up to 0.3 mg/kg feed, but decreased by 0.5 mg/kg feed. Peroxidation of yolk fat
was influenced by storage time and experimental treatments, so that levels of 0.2 and 0.3 mg of nano selenium caused a
significant decrease in egg malondialdehyde on day one and 15 days after storage. Other biochemical parameters of
serum were not significantly affected by experimental treatments.

Selenium has shown to increase the activity of glutathione peroxidase and decrease the sensitivity of yolk to oxidative
damage during storage, and selenium, by slowing down the process of carbon dioxide removal from the crust, reduced
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the weight loss and increased the unit size, thereby reducing egg corruption. Increasing levels of selenium can have
toxic effects on the antioxidant capacity of the body. It has been reported that high nano-selenium levels induce
oxidative stress and possibly increase free radicals and increase serum lipids malondialdehyde.

Conclusion: The results of this study indicate that addition of nano selenium up to 0.3 mg / kg can, improved feed
conversion ratio and increase egg production egg storage time by increasing the egg yolk selenium level by preventing
the peroxidation of the lipids. Nano selenium used in the proposed levels in this study, improved the health of laying
hens by increasing the antioxidant capacity of the serum.

Keywords: Antioxidant status, Blood Parameters, Egg Oxidative stability, Laying Hens, Selenium Nanoparticles.






