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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

steonsd S 3 slass SS1ae Jolas Wil Sbe ali! Shro Byl
. . . .. Standard standard
Chemical composition number Maximum Minimum Mean N
error deviation

5 odle 54 31.64 13.00 19.54 0.53 3.93

Dry matter

P o . 54 7.23 4.49 6.36 0.06 0.41

Crude protein

Sekanke 54 9.20 4.80 7.20 0.14 1.02

Crude ash

lignin %) 54 4.41 1.00 1.78 0.13 0.93

ADF

Acid detergent fiber 54 41.60 3.55 31.16 0.72 5.29

NDF

Neutral detergent fiber 54 70.95 53.25 60.36 0.49 3.57

(=12 Jobee sl oz )3 54 16.73 8.00 11.09 0.30 220

Water soluble carbohydrate

starch awolis 54 36.86 18.05 26.08 0.60 4.44

ole p SolS 53 (5 MK ) puund oo JslB (55,3

Metabolasable (s 54 2.74 1.95 2.40 0.02 0.16

energy(Mcal/Kg DM)
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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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Statistical Characteristic of paired samples
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Comparison of the Pairs of metabolizable energy digos dlaas 53 o e T ‘
Number of sample mean e
P Standard ;)¢ P value
error -
inlejl 5l odal Cowd 4 padgplie BB (65,
Metabolism energy obtained from the 54 2.40 0.02 5.747 <0.0001
experiment
Cén ol Slojle dles 5l osel Cuwd 4 padgalio bB (g5
first pair 2lall Syt sloyeiS sixio g ole slouinghy
(3mise) 54 2.19 0.04 5.747 <0.0001

Metabolized energy obtained from the
Mineson equation

inlejl 5l osel Cowd 4 padgplie BB (65,

Metabolism energy obtained from the 54 2.40 0.02 -0333 0.740
experiment
C@> pogd
Secound Dokes ol 1 0081 Casd &y i L5 (65
pair - . .
o ol g (S 54 2.41 0.02 -.0333 0.740

Metabolism energy derived from Menke
and Steingass 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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Y ol t A
Cglas Standard L ) e
Mean  errorof mean  “PPT ower Significant
level
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. | Ogiae gl
= ¢”’J,’ Metabolism energy obtained from 0.21 0.03 0.28 0.14 5.75 0.000
first pair the experiment- Metabolized

P
energy obtained from the Mineson
equation

BB (5351 —ond s madplio BB (65 51
Sl (09 OBl § Sio pudgilie
Secound Metabolism energy obtained from  -0.008 0.02 0.04 005  -0.33 0.74
pair the experiment- Metabolized

energy obtained from Menke and
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Table 5- Fitted Equations for estimating metabolizable energy Based on ADF Forage Sorghum Samples
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Fitted L Coefficient of Fitted Equations Based on ADF%

Equations Significant determination 1 ’

level

f‘“& 0.001 0.592 ME (Mcal/Kg DM) =3.320- 0.029( ADF. )
inear

8’ “Z”t, 0.001 0.624 ME (Mcal/Kg DM) =5.1012 — 0.1349 (ADF/. ) + 0.0015(%ADF )?
'uadratic

Eﬁ““ b il 0.001 0.602 ME (Mcal/Kg DM) = 3.561 * ¢0.013 ADF
Xponen 14
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Table 6- Fitted Equations for estimating metabolizable energy Based on NDF Forage Sorghum Samples

b bl P ffj" 2 et NDF sy sl 3 08 Uil ¥slas

Fitted Equations Slglr: Vleclant Coefficient of determination Fitted Equations Based on NDF%

b 0.001 0.470 ME (Mcal/Kg DM) =4.016- 0.027( NDFZ. )

Linear

P 42 0.001 0.490 ME (Mcal/Kg DM) =0.990 + 0.070 (NDFY. ) - 0.0008(%NDF )2
Quadratic

wlos & 0.001 0.485 ME (Mcal/Kg DM) = 4.818 * 0012 NDF %

Exponential
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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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Figure 8. Fitted linear regression curve and model for estimating the amount of metabolizable energy from ADF forage sorghum
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Introducing a linear model for estimating forage sorghum metabolizable energy
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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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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

30 0 593L) CuiS bayzmo j3 By YT il

. 3 V.
il )8 ()"ﬁ')ulﬁ" SEM P-
Parameters Aflatoxin B1 levels in the culture (ng/ml)' Value

0 300 600 900

(o i) J8 405 &5 0.134¢ 0.121° 0.107¢ 0092 0005 0031
Gas production rate (ml/h)
(St odle .5 2] S5 5 160.72 154.12 142.0° 131.3¢ 41 0012
Gas production (ml/gr DM)
(“L“,) B 0.07¢ 0.64° 1.03? 1.39° 027  0.019
Lag time (h)
(celo V¥ )3) i 5 a0 (gladominl b
Fermentation and digestion parameters (over 24
hours)
pH 6.63 6.58 6.61 6.54 0.09 0.43
(s oo p.5 2 p)5) St osle o o5 0.593¢ 0.584° 0.560° 0554° 0011 0023
Dry matter digestibility (g/g DM)
(e 2 o5 ) Sigel o Bl 17.8° 16.9b 15.2¢ 15.3¢ 034  0.04
N-NH3 (mg/dL)
(5 2 Joeide) 113 <2 sl IS 83.6° 77.2 71.7¢ 60.8¢ 2.1 0.014
Total VFA (mM/1)
(5 2 Jge el 67.5 68.1 67.4 67.8 0.52 0.17
Acetate (mM/1)
(= ’ Jyecde) sy 18.8 18.1 19.0 18.4 0.4 0.11
Propionate (mM/1)
(5 2 dyecdhe) iy 9.6 9.7 9.3 9.6 036 037
Butyrate (mM/1)
(5 2 Jyecde) <My 2.44 2.51 2.59 247 0.081  0.16
Valerate (mM/1)
() 2 Jgecdke) Sl 1.66 1.58 1.71 1.72 0077  0.13
Isovalerate (mM/1)

(Jd als o claadl b alie a5 ol LS sl conty gl

bz Lials cel wwusS o 4 AFBI pg38l IS )oboay
Clle 5 it o3lo pinc b nls SIS g e 5 £
PH y2 sz 3l a5 Jboys (P<e/+0) 13,5 (Sligel o35
slaodls (39581 K5 Bk 1 L(P>+/+0) cuily cuis e
9 & sz SialS czge (IS )sbay cilie 1S gizegl]
Clle g St osle puincall g L5 S2alS 5 a5 ke
Oieli8l cage ol ogMe g (P<e/0) w35 (Shisel o3y
Sads Qs ol slajloy oled o cuiS oo pH b cixe
(W) ohlson 5 35Sl ialef o) s b 38l 5 (P<-/-0)
0yad> A i Cogaly dopd Vo LY (3438 48" Wn ST i)liS

slacdls g AFBI Jolite 1515 a by ye slonodls
2 oS i g a3 G5 )y szl Sl Lusgipeg]]
als o ol o ccwload ool (LI Y ot 0 (5yep byl
oo )3 1) AFBL (lagSlse o (il &5 59 cpl 2 28
= AFBL e alysl cady cpds 9008 s dwess cuis
ool s o JialS L g 00500 CBls 1) diaSld pudd g posd
9 e Oygods oylo; S 5D pw Ol SluS 5 g AFBL i)l
b nad adlsl (5 g Loyl b 50 cull oS piun S 4 ol b
PSPl e Jlhe o LB Slislej] 5l oel Conts bl 4 4
slacol > o f i bo e an s AFB1 , ) Lo
S bl Lilel pll s luwgineg)]



VAR 50 ¥ ooyleds AY ulo ol gl (ol pole Sleidgiy 4y s YAY

02,8 5138 ol iS5 o&uisly (o ylaios I 2g)S g o daSid
Sllac il jeige bwgs AFBI J5SUse Gla  Juol puunilSo 45
3 (s wip S AFBI J3Sge Jsg2 )5 09,5 < (559b &
Hslw oy Job sl ailS U aslys o g 0340 (595l
il 753 Byl ) ams Yl S8 S5 ol ey
s g a3 baas AFBL (cla JoSUge 4 w3905 )lo liice
Cloa ol jpatige > Y fpm slalsd fpien g 4l
XS o ol dilisee lliwginegl] (cladls (w duslio 1555 o
Jhde g &y oS ool it culild (bl Ll (g5l Hlo oS
S rieS SLogel gyt clale 5 (P</-0) SYL LS Wy
gSle 5 5USe claile (g3l slasleds & o (P<+/-0)
WASbsSle 5 LK sla Cls (g5l slajlos oy (Jg il
B 1o mg ol Ly o P>+/+0) el deng ()l (e VA
«Sis ool uancuild (lisSile Ol (ol (slaylass (g0
S 5iaS (S\igal 355t e 5 YL SIS W ok 5 5
S8zun b e pd b LK sl ol ol slaylos &
s glacils o cdiS by pH o (g)b xe 33
Sladges ;b ) ond oanlive (glaglis .(P>+/0) i oanlite
b g 5o G Mg gladonl By sty glacdls calise
9 woss w0dlawl 3y 0 Cogin gai Jdddy Ll o deSlS

(1) 23L gl @glite (oband 5 (S50 slaShg

S S5 o
4y | AFBI e iuli8l b as ol L adllas oyl gols
cble G g Jeily B g 25 e 2 p SL A
by oo pH (g cl o (2l an cbls 5 (Sligel (9505
slacils jl pliSoun «puisrod 058 0 Hl)8 )A.‘b Cos cuiS
g laaslp y AFBL Lo ol sl sy 6l Lugise]
g o3l (L3 1) (Fygy lulyd ) (gl 4eSd pan g yesS I
sl odaw Qo pudlo Juaay Sl o o wins rals' L
ole piesis ool wls il AFBL Cle d!)*. a\s'lS\,.lﬁwijT
oS 3 AFBI Lite &l gl silg es bl Ylaas] 45 48 o
5! 6)59l> 3 lpiddiy Jal, L@Hs ) u..mlf Iy YWY 9

A3l o> Shgs 4 pgews cnl 3959

Lol yd 8 Sid ool (g pdy i LialS el wd i slagls
s o) V0 leslas wla S5, S 505 § (YY) o
odlo (s do b b gxe Liulisl el s D Sluwgieg)]
235 o S

WlSlwgioogll O3l b L Loyl o LB osd 35 mls
@98 U el (Shiigel ()3gp cdale 5 pH 2 sty
Oyl o ialojl cpl 3 otel Conty ol b aplie .ol a8lie
9 4seSb ya3S oy Cuigtty ;8LS oy L (F) ohlSen
rge 0y 4oy Caiglly (039581 45T 0,8 (IS ean B
3 p Sy By bl S salld 09,5 4 Cows pH Liliél
o e Cgiiy Cilisee polie (19381 457 038 (135 liire
PH I ine Lial33) (FYAY) cils awSs pH (655l o0
A3l s ol 4 Blgy o gty slacdls 3938l L cudS laes
Winr o5 b L BB slassls b Jdoa coigiy o
Bl 5l g 03905 Jas bz )3 ()95 (yg2 01 oS lgieey
Lled o (65 s> 4SS pH 0

Ao ¥ 2958 aS 4SS (V) M g ples Jlas
Cbale o ine (BalS Comge 03y0d (Sl e o) 4 Cuiglhy
ol 5 (V) OhlSon g allive 035 4085 (Sligal o320
lop dbuS 4 so)dY Gl 4 Cudgiy (3,5 Blol &S xS
Oiarie edale (galS g oligSen Cames (il cuw (F2)
Coigin o 63,5 IS (VF) iy 5 lo b a8 o (Slogel
Ola ) ol cwVl Sligel cdale a8 Jame )3 cunl 2B gyt
210 (gjloalil 4y gy oo )3 ol il (2alS ) ey g 038
@395 b Bl o 05 & s ity (99381 (Il A8 o
Ormen g abbw Jolate |y (55905 4 LpuslS)lg Sum (gusyid
2Pt (B3] d9te S 3 G5 L (92958 e3le S lgie
(F+) Mggs 9 o¥ly wioman (VF) 2% )13 4295 3,90 S1yos
LS Cozge 0 A e Cudgihy (129381 45 02,8 158
5529 9 ey 23,5 20l8 e &) s (SLigal g clale
Cpmer S 3kl e Culgin Yloisl a5 05,8 ol (FY)
S sl Sl Cmox G331 BT &5 4 5 (FY) lsigion
pounsdlS )l S bawsss (Slisel (13525 31 6 yr Cudloyy cnge
e il 4aSs o (Sligel (590 cals Caleg)s g 0ad

Silwlay 5 in 4y (L8 s cudgin &S cunl oyl olaze]
B9 9y ol ) et 4559y lalytnge b g bacny 0)bgd
S Sloj 03,8 iy T bl YU deaSis 5> Sligol g &5
g aS e S 1y o 51 byl sl Lials” Sigel clale



YAD o g gll s sl 3B (S 93T lie 55T () (K02 9 saime

4eSh i 5 30055 IS5 ladoial b gt ODle (sladiges 5 BT (a8 gl st Y Jgua
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,
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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
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Table 3- Effects of microwave irradiation on rumen degradation parameters of true protein of CM

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

ialejl (sloo e 51
dietary treatments

P value
Tl T2 T3 T4 T5 T6 T7 T8 T9 SEM
(055 395 2 Shis> Srae xSl T P TP
Average daily feed intake (gr)
Js) oke
First 369.2 449.7 378.5 418.6 417.6 427.9 448.4 410.02 332.8
month

S olo
focond % am07 1a7s1 1ads2 B8 167702 13850 15174 14641 13 037 oooor 02

month
29 J 1091
Whole 9394 1161.7 1026.6 931.8 e 1106.5 993.4 1013.8 991.9
period
039 0eSkea (o 55k
Average weight (kg)
sl s f d b b d
Primay  35.25° 35 35.5 36 35.75¢ 36 35.5 35.25¢ 36.25° 0 -
weight
o))
<k 89.62¢  95.75*  89.50° 93® 91.5%  94.25b 918be 92.25% 9325 1.29  0.0001
Final
weight
wlyg) 0y ol (ks (p T okS)
Average daily weight gain (kg)
Js) oke
First 0.59¢ 0.77* 0.68° 0.72%® 0.68° 0.76* 0.70° 0.74% 0.75
month
fja ole

Second 1.02° 1.16* 1.10%® 1.12% 1.11% 1.15° 1.12% 1.13% 1.12% 0.04 0.12 <.0001 0.83
month

0590 S
Whole 0.51 0.66 0.59 0.64 0.62 0.67 0.61 0.64 0.65
period
e has o ps (5 5kS)
Feed conversion ratio (kg)
Js) ol
First 0.99 0.82 0.92 0.96 0.91 0.87 0.93 0.89 0.93
month
fja aLe
Second 1.43 1.31 1.43 1.38 1.39 1.34 1.41 1.33 1.41 0.67 0.44 0.61 0.87
month
0599 JS
Whole 1.34 1.21 1.33 1.29 1.23 1.25 1.32 1.31 1.38
period

o33 13 o iz 3 TTXP w95 51P oo 1z Tibls o ool sloylosd st 2 OLsine 436 odimd Ui 4pLiel by > AbC
oy A 2 15 ) Sy gl sl o T ol (il oly 3 ol iy 3 15 T) Sigany sl 59> b e T2 ol il o) 30l oy T
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

o] b (23Sl b g el ST 1o o8 ladllogS oS ¢lis)|
250,55 odnlidie cdald 09,5 Ay Cud W adlsl Sgugp

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

2 5 ¥) Sz 93] s3> 2k o T3 olad (oS oy o ol % 33 3 05 ¥) Szt 58 cesl> 2k o T2 olad (e o3e2) 2905 oyen T
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2 335 9 St 5 10 5 S 25 V) sl & o 7 (el oly o il &5 53 ool 25 ¥ 5 S 25 ) sl &b o T e
3 2l 25 X105 Sy 15 T) sl 4k 03T 5 (4o ol 2 Bl gy 5 el 5 ¥ 5 Sz 15 1) sl 4 o T o (Wlost oy
{Alogs” ol o il @ 5,
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

(P<o1+0) 55 oylol Ll &y (5l e G| alite e g b (slay Sile abe
0395 ) jlaws Jolite 51 TXP 09> 1:P ylas $1: T
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oy TTo oyl {AlluogS Loly 2 53l 4 505 93 5 ¥10) Sl o5l b ops Ts (dlogS wly o <5l 4 gy 53 25 ¥) ol o5l b ops Ta (Wlogs ol, o <]
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
s 2 5 & 533 3 05 ) Sz, 52558 il 4k oy T3 e (WasS oly o i 535 9 235 ¥) Sz, o338 s 4l o T2 o (o) a5 oy T
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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

: \
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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
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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, Ts3.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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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
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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
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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)

salejl sl jloss

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.
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Table 1- Ingredients and composition of laying Japanese quail diet

sljal loyd 03> (glond OLS 'y
Ingredients Percent Diet Chemical composition
) 58.9 (p ST 5B LS) (oudgilio 555 2900
Corn Metabolizible energy (kcal/kg)
by Allois’ 30 (32,3) pB (59 18
Soybean meal Crude Protein (%)
bgw (89 3.2 (303) poedS 25
Soybean oil Calcium (%)
i S 12 (12) g B i 0.6
DCP Available phosphorus (%)
ol Sl S 5.7 (30)3) pores 0.15
Calcium carbonate Sodium (%)
Oigsie 0.2 (%253) x5 1.08
Methionine Lysine (%)
S 0.2 (Mu233) (yiguio 0.47
Common salt Methionine (%)
e SlyS o 0.1 (3053) g +igste 0.74
NaHCOs3 Methionine + Cysteine (%)
' aelity JoSa 0.25
Vitamin supplement!
T e JoSe 0.25

Mineral supplement?

sy 255 ol VA (55 10,5 e ¥ s I 2515 WA J3yasS S0 el e 351y Voo ianlS S L) i 151y S iy 5 o b o 555 o
5k 10 VS 5 5 ) St 5 o 1N (3 5 S ¥ oS S o V1l 555 08 o ¥+ ] K555 5 e P10
! Provided in kg of diet: Retinol 9000 IU, Cholecalciferol 2000 IU, Alpha tocopherol 18 IU, Menadione 2 Mg, Thiamine 1.8 Mg,
Riboflavin 6.15 Mg, Niacin 30 Mg, Pantothenic acid 10 Mg, Pyridoxine 3 Mg, Biotin 0.1 Mg, Folic acid 1 Mg, Cobalamin 0.015

(5550 5 ol 1Y o ) pyibs 8 oo YONY 2501 Sl (581) 5 o PV o o i) o 5 oo +1VF sy 2oy 15 o (o e p 558 o
5 o YOIB- 5500 Silgus
2 Provided in kg of diet: lodine (KI), 0.76 mg; Copper (Copper sulfate), 6.36 mg; Iron (Iron sulfate), 25.12 mg; Selenium (Sodium
selenite), 0.1 mg; Manganese (Manganese sulfate) 32.50 mg.

Sl s 6550l 0d); sla gy amwlinSTy e calises
S (00) lSad 5 cyatld Lo 015 @l b J yskite oyl
e ol 1 sl S p9m,bas Loles] s o3l il s
JoSse S (ST Jl ol S5y (Sope pSheS )58
(i oSy n 2055 ol Jpma) 20l 55 il
PS5 Y sslaie cpdy & e gl sl S5 y520)l05 J5SUge 93
2o Ve dpusl Sl IS (655 1) oo O b 0l (Ram 035 diged
o&wsw94{@UY‘oum4¢9b9&A)}4§AJ)§g6{g\‘9
Ly s 4335 035590 (KA T-25) Jas )3b550m
UNIVERSAL HITECH- ) Jso juis sl olSid
Souts 5l 488 )3 j9d Veor ye3 L adds Yo e 4 (320R
Slas s lo Y ojlads yoily Slo delS 1 oslaul b 5 o
¥ ) e Y L g i by ,nd Lo ¥ o ols sl

S5 e 3 inlojl (sLmo e 3l oy ylaio

2 3l 0k Y 3 g 039 BT i 53 sl el s
Y i il longid Jolre o Lol el 2ol
0P Laom il o b odp & sl Sipw by 1 Lo
@ als plgis 4 gdle ©land 8L ol yul oo /) G 5
9 Y A slagle; )30, Gy ealesl (B8 cud sl o
b dsS So bawgs Cangy Sl Gonly 1305 1 oy el YA
&l 539381 1y polaie & ad (g S0 jll e s /) B
P T laciwsid ;1S5 plige 2 B peeling 5 pgriles il
GuF 3l dn g U e (s Cualiud OB Jslo ol s
Sloml SMA (Sl a0 ai8)5 Jla 3 ioxiw Jlse lsie &
2 Onzme (YY) 0 a8 )5 )l )3 S5,05 (a3ld leie & ol
led bulpd )3 0y Yo e &y ()il 655 (55l 090 (LL



VAR 500 ¥ o)l AY wls oyl pl (olo pole slepiunr gy 4y pio Y

Lo b @l his cupd g 055 Mg 20> (055 (g 3Sles
Omelig 5l ol 1olas (e o YY) 0yl cillas laies S50
Ol 2 s B S plo US55 slag po 00> )3 poile o E
2 oo (FF) Cils oy Jlesl atan YO b > (g,)li5 w50
WU oy B polig cilises polaw (139381 b 5,505 adllae
= A¥Y) 90,8 IS )56 e (i 2 ]y s JB
B olidss ol adlbe ool ) siel sy ls BMS
PSS 23 M posiles p)5 (o +/¥ (09381 amd o (L5 (e
(5 oS [5) 35800 0 05 333 ) o (B
09,5 L dwalio 13 B (ypoling olpon 4y (Gane pouils b (olid 0y
P55 0355 (13 dstet eam B ppeling oo 4 Jl pgiils 5 S8
Slio y K3 blod jl (g (p<+/+0) b islojl 0y93 JS )
L &S cudls gyl e glas J S 09,5 b dunlie o (00 Slos
0l S bl BN, (VY 5 V) o)h calles laises 500 gl
2o b duglio 13 E (poliyg olyon 4 I pgrils gsl> i 0y
s oo 5 (pPe/00) Wb Sy B pae lalS cows bayjloss
caab g)h me dn Joled g ialS eoae sl s olie
0y 33 pord i8Il gl ddlllas > alie jobo 4 (p<+/Y)
olS 2lie Jas cups g Shed Gpae (35 2 2li

(V) cutls

Vo Gdo d (o 03)5 oS 5 Vg0 o/ o ¥ sl S )9t )bos
o g 483 415 o ples 33 5l a3 A0 (clod ;> 4dd>
oS> basgi ¢ Jgtoxe (i 05 g (o plo> Sl g3
OYY zo—o Job ;5 (JENWAY-6405) Jso (¢ yoqubgSinl
25,5 ol amdll (o5 Joglle e < yrogil

WolS 7yl 5l L ooy ol 5 dy o (gl aslllas () o
b odlawl (YA) SAS I8l 5 A asws GLM ayg) g (Solas
D (sylel g 53 (S g0l gy 4 eaiales] slajloss (Sl
A sl g0 & ok (ylel Jao 85 )15 dulie 5)50 o>
Cawwl

Yij= ptTite; A aal,

& g1 otalofl Yo B1=Ti o JS (S0l = p ol o &S
wib oo (ool olil Bl Sl =

P E oeling ohen & pouibes Sdne 5 JI plio 03958 50

0)9> 5 )3 JiSe 55 (il syl 5 Shes 5y (2l 0y
w59 159 el 3 L ol sl ool ¥ g 0 vl
JrES 09y 5 b dumlia 3 e has oy g 055 Mg a0
pie (P> /+0) €8, )5 Same 9 gl mlie 15T cov
oy B ppeling olyon o potbe cilisee glio ()35 51

(S AVF) JUS 055 (alf il (53 Skos Sliogad 2 B alg olpen 4y poilis ilizes mlio Lo (il JoSo 1Y Jgaar
Table 2- Effect of diet supplementation with different sources of selenium plus vitamin E on the performance characteristics of
Japanese quail (8-16wk)

s Sles clao

Experimental diets _ilojl (slao p

o SEM P-value
Performance! characteristics Control SS” Sel-plex™”
(51 595/05 ) Shys by 30.67° 30.67° 27.35° 0.8482 0.03
Feed intake (g/b/d)
(p5) 055 035 SSke 12.54 13.23 12.92 0.2049 0.10
Egg Weight (g)
AR 81.25% 89.86* 79.07° 2.7630 0.04
Egg production (%)
(51555 03 ) 555 556 5,5 10.19 11.820 10.21° 03910 0.02
Egg mass (g/b/d)
el i cupe 3.04 2.59 2.67 0.1401 0.10

Feed conversion ratio

(P<erv0) s (1 e Ml (gl ol i 51 sline Gy gy e Sls sy a o'
cl I e 0SS 3 e Sl 3 gl ¢S e /8 S B iy 0 8 e 1Y s e
e 0 S AS s oS e el 08 Aot 5 Bty ¢ S LY sl

"Means within same row with different superscripts differ (P<0.05).

“Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet sodium selenite.
**Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet Sel-plex.
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Table 3- Effect of diet supplemented with different sources of selenium plus vitamin E on the percentage of yolk, albumen and shell,
yolk index and yolk and albumen pH in Japanese quail eggs

. umf Sliogas N Experimental diets _uilojl slao p SEM Povalue
Qualitative characteristics control SS* Sel-plex™
0dy; sl 0.4420° 0.5060% 0.51072 0.0101 0.0016
Yolk index
() 03 <55 4.87 5.04 5.00 0.0651 0.2245
Yolk color (Rosh)
o3,; pH 6.02° 6.01° 6.06° 0.0116 0.0342
Yolk pH
oxaw pH 9.07%® 8.97° 9.12¢ 0.0413 0.0765
Albumen pH
03yj Juoyd 31.74 31.58 31.79 0.6606 0.9732
Yolk percentage
oduius Lo yd 60.67 60.73 60.44 0.9564 0.7177
Albumen percentage
Llwgy Juo)yd 7.58 7.67 7.75 0.1542 0.7433
Shell percentage

(P<erv0) s gl e Ml sl LT I 51 Ssline Gy gl ol Sl iy o '
RTINSO TR WIS WRY/ 0 ORNCPONE WL P NE R
G e 5SSl e sk oS e /8 S B iy oS 1Yl ™

"Means within same row with different superscripts differ (P<0.05).

“Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet sodium selenite.
** Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet Sel-plex
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Table 4- Effect of diet supplemented with different sources of selenium plus vitamin E on the qualitative characteristics of albumen
and shell and shape index in Japanese quail eggs

S Sluogad

Experimental diets _ilojl (sloo s

B . SEM P-value
Qualitative characteristics control SS* Sel-plex™
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Table S- Effect of diet supplemented with different sources of selenium plus vitamin E in different storage temperature for 30
days on the amount of fat peroxidation and selenium concentration in egg yolk of Japanese quail.

(5 3 5 o) 0355 2] (52 Jighe il
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Table 6- Effect of diet supplemented with different sources of selenium plus vitamin E on the cellular immune response and blood
metabolites of Japanese quail.

S syl O
Blood metabolites Cellular immune response (mm)
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(5 ol p 5 (ee) () (J9 o)
Experimental diets! T"tal(;};g;ter"l T"tal(;rg/lgf)eride A“g‘if;ggms 8 (h) 24®m)  48(h)
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"Means within same column with different superscripts differ (P<0.05).

“Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet sodium selenite.
** Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet Sel-plex
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Introduction: Selenium is an essential trace element, which plays a key role in the development of reproductive
performance and animal safety. This mineral is an important part of at least 25 effective proteins in a variety of
physiological functions, including increased resistance to oxidative stress, DNA repair, and improvement to
reproductive performance and immune function. Despite the fact that selenium requirement of birds can be met by corn-
soybean meal diet, dietary sodium selenite up to a maximum level of 0.5 mg kg'! is highly recommended to improve
avian health and productive performance. However, interaction with other minerals, poor retention and lower deposition
efficiency questioning the incorporation of sodium selenite into the diet. Vitamin E is the main antioxidant in egg yolk
lipid terminating the lipid peroxidation chain by reacting with lipid peroxides and making them be stable. Diet
supplementation with vitamin E could improve performance and egg quality and provided health benefits to laying
hens. The positive effects of Se and vitamin E on egg production, egg quality traits has been extensively studied in
laying hens, but information regarding the potential benefits of these antioxidants on the productive performance of
Japanese quails is limited in literature. Thus, this study was conducted to investigate the combined effects of various
sources of selenium (0.4 mg kg-1) plus vitamin E (120 mg kg-1) on performance, qualitative characteristics, immune
system and blood metabolites of Japanese quails.

Materials and Methods: A total of 144 12-week-old female Japanese quails were randomly divided into three
treatment groups with four replicates and twelve birds in each in a completely randomized design. The experimental
treatments consisted of basal diet (with no supplementation) and two organic (sel-plex) and inorganic (sodium selenite)
sources of selenium which provided 0.4 mg/kg, plus 120 mg of vitamin E per kilogram of diet. Feed intake, feed
conversion ratio (FCR), egg production and quality parameters in fresh and stored eggs, cell immunity, blood
cholesterol, triglyceride and total antioxidant contents were evaluated. At the end of experiment, egg yolk selenium and
malondialdehyde concentrations were measured. The thiobarbituric acid reactive substances (TBARS) assay with small
modification was used to measure lipid oxidation. Briefly, 2 grams of homogenous yolk was mixed with 5 mL of 20 %
trichloroacetic acid (TCA) and 4 mL distilled water, and homogenized for 30 s at high speed. The homogenate was then
centrifuged (1000 g for 20 min) and the resulting supernatant was filtered with Whatman Filter Paper (grade no. 1).
Two mL of filtrated was mixed with 2 mL of thiobarbituric acid (TBA, 0.02 M) in a test tube and heated in boiling
water for 20 min. After cooling, the absorbance of the resulting solution was read with a spectrophotometer at 532 nm.

Results and discussion: The results showed that egg weight, egg laying percentage and feed conversion rate were
not affected by selenium organic and inorganic sources compared to control group (P > 0.05). Birds receiving organic
selenium along with vitamin E in their diets had low feed intake compared to other treatments and their feed conversion
ratio numerically decreased and intended to significant (p<0.1).The organic selenium plus vitamin E improved the
height of white, HU units, yolk pH, and yolk index compared to control group. Egg quality parameters including yolk
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index and shell surf index in inorganic selenium group were significantly higher than control group (p<0.0.05). Egg
yolk selenium was increased in organic and organic selenium (2.06, 1.31 mg/kg) compared to control (0.36), which is a
better value from the nutritional viewpoint. Blood cholesterol and triglyceride levels were not affected by experimental
diets. Concentration of yolk MDA was highest in control and lowest in organic selenium group during storage (P <
0.05). The result of this study showed that egg production, feed conversion ratio and total egg mass were not affected by
experimental treatments. This was also observed by other researchers who evaluated the dietary inclusion of vitamin E.
In another one egg quality parameters, however, egg weight was significantly raised after being fed with a diet
contained 120 mg kg™! of vitamin E and 0.4 mg kg! of organic selenium.

Conclusion: In conclusion, our study data revealed dietary organic selenium and vitamin E, could improve the egg
quality during storage and increased egg yolk selenium of Japanese quails.

Key words: Blood metabolites, egg quality, Japanese quail, sel-plex, sodium selenite.
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Figure 1- Investigation the orientation of RNase A and Ranpirnase that binding to RI. The green color showed R1I, the blue color
showed Ranpirnase and the red color showed RNase A. A) side view, B) top view.
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Table 1- The list of amino acids bonded to RI in protein docking. The most important residue bonds showed in red color.

w3l g S pony )3 Seslyical RI s salgiel
Enzyme type Ribonuclease amino acids RI amino acids
LYS7 SER456
GLN11 SER456
ASP38 ARG453
GLU397
ARG39 GLN426
RNase A LYS41 ASP431
ASNG67 TYRA33
LEU405
Glu 88 GLN6
ASP228
SER89 LEU405
TYRA433
GLU 1 TYR 435
ASP21 CYS7
36y, HIS 29 TYR430 and SER 456
SER 72 TRP259

ARG 73 GLU 202
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Introduction Animal production is not only restricted to food products but some therapeutics such as bovine
pancreatic ribonuclease (RNase A) (15). The RNase A is known as a powerful enzyme in ribonuclease family
that is used in biotechnology industry (1). It has a potential to be used as an immunotoxin although there are two
main reasons that RNase A is not suitable for immunotoxin engineering. The lack of ability to evade
ribonuclease inhibitor (RI) and very weak cell penetration, which are essential properties for an immunotoxin
(1). One of the small member of ribonuclease family is ranpirnase, originated from the Northern Leopard Frog
(Rana pipiens) that has suitable charateristics for immunotoxin engineering (24, 29). It was showed that
Ranpirnase cytotoxicity was five times less than RNase A (26). Therefore, detection of enzyme properties of
RNase A and Ranpirnase could be useful for engineering efficient immunotoxins from Ranpirnase. The aim of
this study was in silico engineering of Ranpirnase enzyme based on properties of RNase A to design an efficient
immunotoxin with the high cell penetration, low cytotoxicity, ability to evade RI and structural stability.

Materials and Methods All protein structures required for performing this study were extracted from
Protein Data Bank (PDB) (http://www.rcsb.org). The PDB files related to ribonuclease inhibitor (RI) with
accession number of (10.2210/pdb2BNH/pdb), the PDB file related to ribonuclease inhibitor bonded to RNase A
enzyme with accession number of (10.2210/pdbl1DFJ/pdb), the PDB file related to Ranpirnase enzyme
(pdb1YV6/pdb/10.2210) and the PDB file of RNase A enzyme with accession number of
(10.2210/pdb2K11/pdb) were selected. PyYMOL Software and ClusPro online server were used for docking
mentioned enzymes with ribonuclease inhibitor. In PyYMOL Software (ver 1.8x), RNase enzyme of PDB file
related to ribonuclease inhibitor connected to RNase A enzyme (10.2210/pdb2BNH/pdb) was manually replaced
by ranpirnase enzyme. Also, docking prediction related to each enzyme with enzymatic inhibitor was performed
by introducing ligand and receptor to ClusPro Software. Then, obtained results were used in molecular dynamic
(MD) studies. All stages of MD simulation were performed using GROMACS Software (version 5) in Linux
17.2 environment and CHARMM force filed (27). In summary, protein structures of this study were placed in a
cube box filling with more than 6700 water molecules. Ionization was performed to achieve the natural pH of the
environment. Extra charge of the system was adjusted by adding appropriate number of ions to the distance of 7
angstrom of protein surface. Minimizing system energy was performed at 300 K for 20 ps. The length of all
bonds was limited by Links. Newton's equation of motion matched with a 2fs time interval and atomic
characteristics for every 0.5 ps were stored to be analyzed. Dielectric stability is considered to be 1. Simulated
temperature is 300 K. A 4-ps simulation at 300 K was performed to investigate dynamic condition of ranpirnase
and ribonuclease inhibitor, pancreatic RNase with ribonuclease inhibitor. The structural stability of the
simulation was assessed using several geometric parameters per unit time such as: Root mean square deviations
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(RMSD), root mean square fluctuations (RMSF), and gyration radius. Also, protein structures at different time
points were analyzed using PyMOL and VMD computer programs.

Results and Discussion Since the topological structures of ranpirnase enzyme and RNase A are similar, it
was expected that binding of RI with ranpirnase enzyme is similar to RNase A enzyme. The docking results
showed that RNase A enzyme was bonded to RI through 19 amino acids. This binding with RI is through 5
amino acids for ranpirnase enzyme. The glutamine 11 and serine 89 were most important residue that bonded to
RI in RNase A. We found that pyroglutamine 1 and serine 72 are the homolog residue in ranpirnase. The
ranpirnase ability to evade RI was obtained with mutation S72A and cytotoxicity and cell penetrate were
achieved by K45R, K49R, L55R mutations. The molecular dynamic simulation confirmed the stability of mutant
ranpirnase by RMSD, RMSF and Vg analysis. Also, protein charge of surface in mutant ranpirnase was
increased in compare to the native ranpirnase.

Conclusion It was reported previously that ranpirnase enzyme is able to evade RI but our modeling results
demonstrated that RI could bind with ranpirnase. The ranpirnase with 4 mutations (K45R, K49R, L55R and
S72A) seemed to be more efficient as a suitable toxin and had favorable properties such as evading from RI, cell
penetrate, cytotoxicity and protein stability in comparison of native enzyme. Also, we optimized a new approach
for designing and engineering of immunotoxins.

Keywords: Bovine pancreatic ribonuclease, Molecular Dynamic Simulation, Ranpirnase, Ribonuclease
Inhibitor.
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Tablel- The pedigree structure of holstein cows separated by birth year

Jg b sl
Year of birth  Number

O polaeli )%

Before 1370 129048 4440 78937
1370 26368 2818 9618
1371 29845 4986 10230
1372 32066 7414 9909
1373 35304 10165 9400
1374 37851 13446 9382
1375 40508 16753 9458
1376 43220 19817 9527
1377 44844 23178 8839
1378 48901 28591 9053
1379 53406 31314 10300
1380 85469 33683 10875
1381 60442 37866 11317
1382 67454 42159 13103
1383 75314 46876 14023
1384 81649 49665 15347
1385 85920 54713 15145
1386 90868 60500 13775
1387 101044 67514 13931
1388 103637 73609 11350
1389 105369 81212 7216
1390 100376 83239 5381
1391 85182 75719 2793
1392 18444 17111 305
Total 1555702 886788 39214

Inbreed Unknown sire

polreli ple polaels 13l g polse Lo g 54
Unknown dam Unknown parent Known parent

84934 74295 39472
10911 7451 13290
10432 7119 16302
8635 6241 19763
8093 5933 23744
8007 6068 26530
8095 6281 29236
7733 6318 32278
7517 5999 34487
7806 6281 38323
9403 7459 41162
10873 8013 44734
11918 8567 45774
14244 9938 50045
16631 10836 55496
18350 11438 59390
17420 11174 64529
15619 9328 70802
15278 8760 80595
13080 7140 86347
8922 3688 92919
5552 2152 91595
1967 613 81035
144 17 18012

321564 231109 1155860
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Table 2- Descriptive statistics of productive traits and number of their pedigree animals separated by lactation period

cas” LBy 093 Slass oSSk Jame Bl ol Jils Sl 0,00 3 dgage 33l ey
Trait  Lactation period Number  Mean  Standard Deviation Minimum Maximum Number of Pedigree
I\/)ETk 501183  7649.14 2467.27 1500.27 18839.29 675741
i
L}:)t} 1 431139 239.49 85.81 7.31 724.60 615782
a
wjf 1 280235  249.03 76.81 8.50 580.28 478682
Protein
I\/)ETk 2 389375  8297.79 2500.20 1700.03  20162.80 538067
i
L}:’: 2 336068  259.67 99.66 14.70 898.25 490566
a
w” 2 219459  273.36 87.23 12.21 692.23 384288
Protein
)M 3 274503  8333.93 2880.68 1800.19 19938.89 404218
Milk
L}:’: 3 236945  262.26 102.89 14.04 943.03 366565
a
w” 3 152236  273.40 89.51 12.44 661.47 285467
Protein

Al e pySelS i don asly ®
* Units of all traits are in kg
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Table 3- Genetic parameters and components (standard error) of different traits separated by model with and without genetic

grouping

e PO Gy ey e

Trait Lacte}tlon Model ey 2 o’ h?

period (73 Oc »

o 1 1 468110 (11461) 2410100(9367.8) 2878200(6973.2)  0.163(0.004)
Milk 1 2 463189(11474) 2409800(9378.1) 2873000(6965.3)  0.161(0.004)
2 1 471812(16353) 3565700(14560) 4037600(10716)  0.117(0.004)
2 2 457549(16343) 3572300(14577) 4029800(10693)  0.114(0.004)
3 1 431387(20196) 4159800(19414) 4591200(14310)  0.094(0.004)
3 2 412766(20142) 4170500(19423) 4584400(14278)  0.090(0.004)
o 1 1 341.03(11.56) 265430(11.18) 2995.30(7.55) 0.114(0.004)
Fat 1 2 327.97(11.47) 2661.20(10.15) 2989.20(7.52) 0.110(0.004)
2 1 345.61(19.24) 4027.80(18.90) 4373.41(11.88)  0.097(0.004)
2 2 320.61(18.56) 4044.90(18.56) 436551(11.83)  0.073(0.004)
3 1 341.09(20.41) 4608.00(21.39) 4949.10(16.34)  0.069(0.004)
3 2 322.15(20.12) 4619.70(21.28) 4941.90(16.29)  0.066(0.004)
e 1 1 345.11(13.72) 2456.50(11.91) 2801.60(8.74) 0.123(0.004)
Protein 1 2 330.52(13.62) 2464.10(11.88) 2794.60(8.71) 0.118(0.004)
2 1 386.63(19.66) 3648.50(18.55) 4035.10(13.85)  0.096(0.005)
2 2 363.87(19.39) 3661.80(18.45) 4025.60(13.78)  0.090(0.005)
3 1 364.30(24.96) 4255.30(24.96) 462020(18.88)  0.079(0.005)
3 2 331.13(23.69) 4277.60(24.67) 4608.70(18.78)  0.072(0.005)

s (S35 S3k0g)S Coh 9 b F 4 oY e

*Model 2 and 1 are with and without genetic grouping, respectively.
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Table 4- Spearman's rank correlation between model 1 and 21 separated by different traits and the probability of difference with 1

Cdio LB g 090 Sllg JS° 1 [ESERWIA R [E3H oole p
Trait  Lactation period Total 10% male Male Female
I\/)lek 1 0.965 <0.001 0.919 <0.001 0.955 <0.001 0.966 <0.001 <0.001
i
2 0.962 <0.001 0.910 <0.001 0.935 <0.001 0.963 <0.001 <0.001
3 0.961 <0.001 0.887 <0.001 0.936 <0.001 0.961 <0.001 <0.001
Llj)t) 1 0.969 <0.001 0.926 <0.001 0.935 <0.001 0.970 <0.001 <0.001
a
2 0.781 <0.001 0.861 <0.001 0.806 <0.001 0.782 <0.001 <0.001
3 0.931 <0.001 0.885 <0.001 0.929 <0.001 0.932 <0.001 <0.009
W5f 1 0.968 <0.001 0.911 <0.001 0.925 <0.001 0.969 <0.001 <0.001
Protein
2 0.946 <0.001 0.891 <0.001 0.894 <0.001 0.948 <0.001 <0.001
3 0.905 <0.001 0.826 <0.001 0.864 <0.001 0.906 <0.001 <0.001

e 98 G NS 092y Sl *P S b S 8425 Jois| P
P: The probability of a difference with one; P*: The probability of a difference between sexes
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Table 6- Mean accuracy of estimated breeding values with model 1 and 21, and the probability of the difference between them

[u. By 0)9d

Y Jse

Y Js

P-value
Trait Lactation period Model 1  Model 21

- 1 0527 0542 <0001
s 2 0520 0521 0014

Milk 3 0478 0478  0.09
1 0525 0528  <0.00l
e 2 0.443 0.455  <0.001
Fat 3 0455 0462  <0.001
1 0514 0526  <0.001
oo 2 0.479 0.497  <0.001
Protein 3 0462 0501  <0.001

Lol it 951 35mg Jla 5 7Y 5V o el 1 il Sl e (518) (S35 25, Y Jpir
Table 7- Genetic trend (standard error) of different traits based on model 1 and 21, and the probability of the difference between

them
Cdio (523 i 093 Y Jse YY) J P_value
Trait Lactation period Model 1 Model 21
] 1 43.65(1.904)  63.06 (2.006) <0.001
ol 2 42.14(2.620)  59.60 (2.920)  <0.001
Milk 3 32.18 (1.960)  44.64 (2.440)  <0.001
1 0.994 (0.045)  1.346 (0.048)  <0.001
il 2 0.745 (0.056)  1.095 (0.059)  <0.001
Fat 3 0.695 (0.047)  0.943 (0.058)  <0.001
L 1 1.194 (0.063)  1.542 (0.065)  <0.001
oER 2 1.181 (0.089) 1.514(0.101)  0.012
Protein 3 0.843 (0.68)  1.035(0.081)  0.043
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Introduction: The lack of sufficient information in the pedigree of the animals prevents the correct estimation of
the breeding values. Henderson proposed a genetic grouping for a more realistic estimation of breeding values for
phenotypic records in different years. For these groups, the birth year, the year that the first daughter of the male had
recorded, or the year that the male animal was used for insemination were used for grouping. In fact, this grouping was
considered for calculating the genetic trend over the years. The incomplete recording of the animals in the population
will result in the elimination of true genetic relationships between animals. Although, these animals are considered as
the base animal in the analysis, but not born at the same time, and can affect the accuracy of estimated breeding values.
The available pedigree information in Iran does not have a good quality index. So that the average of pedigree
completeness criterion for Iranian Holstein cows has been reported less than 0.7. Genetic evaluation of Iranian Holstein
cows with unknown parents may cause a bias in estimating genetic parameters and breeding values. The use of genetic
groups in genetic analysis can partly correct the problem of animals with unknown parents. In this regard, the purpose
of this study was to estimate the genetic parameters and breeding values of the production traits (milk, fat, protein) of
Iranian Holstein cows with and without genetic grouping in model.

Materials and Methods: In this study, the pedigree of 1555702 heads of the Iranian Holstein cattle from 14623
sires and 697940 dams that collected by Animal breeding center of Iran till 2013, were used. Production traits, including
milk, fat and protein corrected for 305 days and twice milking from first to third lactation periods were used to estimate
variance components and breeding values. Herds under 100 heads were not considered for analysis and for all
production traits; pedigree related to animals with the record was extracted from the general pedigree using CFC
software and used. For animals with unknown parents, genetic grouping was performed based on the sex and the birth
year. Traits at different lactation periods analyzed with (model 2) and without (model 1) genetic grouping in the model
and genetic trend was calculated. Then the accuracy of breeding values and genetic trend of traits obtained from
different models were compared with each other. The Spearman rank correlation was used to investigate the change in
animal ranking in a result of considering the genetic grouping.

Results and Discussion: The additive genetic variance and their standard error were lower for milk, fat and protein
production traits in model with genetic grouping (model 21) than the model without genetic grouping (model 1). The
estimated heritability range for milk, fat and protein production in three lactation periods with model 1 was 0.094-0.162,
0.069-0.114, and 0.079-0.123, respectively, that these values were higher than model 21 in terms of magnitude.
Spearman rank correlation between the estimated breeding values with model 1 and 21 was significantly different from
1, indicating a change in animal rank with consideration of genetic grouping in the model. The spearman rank
correlation was lower for males than females, suggesting a higher change in male animal's rank than females. The
average accuracy estimated breeding values with model 21 was higher than model 1 and the average accuracy
difference was significant between two models. The genetic trend in the first, second and third lactation periods with the
model 21 was estimated 63.06, 59.60 and 44.64 for milk production, 1.346, 1.095 and 0.943 for fat and 1.542, 1. 514
and 1.035 kg per year for protein, which were higher than the estimates of model 1.
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Conclusion: The results showed that consideration of genetic grouping in the model reduced the additive genetic
variances of traits and the heritability estimated were higher without consideration of genetic grouping. The significance
of the Spearman rank correlation indicates that the rank of males and females changed by inserting genetic groups into
the model and change in the animal's rank for males was higher than females. The high accuracy of estimated breeding
values and the genetic trends of traits in the model with genetic grouping suggests that genetic grouping for animals
with unknown parents has been done and entered into the model in order to more accurately estimate the breeding
values and to better reflect the performance of the breeding programs.

Keywords: Genetic grouping, Genetic trend, Holstein, Spearman correlation.
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500

analyze

ol g 5
HOMO BOS CAPRA

oS £
OVIS

ool

s .
EQUASS

CAMELUS BUBALUS

Sy

CAVIA

pepti
de

pepti
de

pepti
de

oS n g
protein

protein

OSan

peptide  protein

O 9n OS9n
protein

pepti
de

pepti
de

O 9n

OFan g
protein

tei
protein de

pepti

O 9
protein

09

aad
Syl

Isoelectric
point
half time

1.1 21.6 0.6 24.5 0.9 24.1 0.9

Weight(kDa)

5.5 5.5 5.2 5.18 9.9 5.28 9.9

2.8 30 5.5 30 1.3 30 1.3

Fogl Condy 5 66 2 55 3 63 3
Hydrophilic

Srylcunsg

Hydrophobic

3 75 4 101 3 100 3

23.3 0.6 234 0.8 253 1

5.67 5.5 5.23 5.7 5.9 5.6 6.24 34

30 2.8 30 5.5 30 0.8 30 2.8

56 5 59 2 54 3 61 4

99 4 97 4 304 3 84 3

28.9

7.8

30

70

120

5 33 Ny s & e (g2 g5 LA s

5 Coglio (yieS b (g S B> 4 el S 85
YUl odme baxa )3 o jgyhe Jlasl g odg (o5lub

~Sem lendsSod (ol JUT 5l alols s pioxen
it glp oS $i5 b o slaniin ¢ on58 s1 W cla
o2 PH L b 3 o sad o ol ol )libig 1 calises 4568

Aibe sladiss plo i i Ll gladiy g By clld

O35 Slall 9 Aaay s dunlie
Moyd oy &S A5 asuie (Suileyeiilen jJUT

Al 2929 (VAAF) (ySen 5 gigeloly Baiosi gl & 425 L
A3l (6395 sl 95 LS 1 She slastyy 0 (g 4inel
polie ods ;> ot (slam 3l ply )3 Canlipe oty ol
oo ol 5 3593 Gl Gl o 15 o) 039, 4 b il
ol 3o 53 gy diel il dgzg 48w plosl |y ACE 31
(¥Y) 23,5 o ot (slom 3T ol 5 gl (6l o oz
Jub oy glasiin ole 51 F o)led Jgax bl 55 el
dalllas 3)50 ylylliny 5l 4565 Cudid j3 0l (dw i g (Slwlid
ot Oy b > 4 8" b 4 bgye S B3 e
el 2l oo )byss (i (gL Sl A ple 4 Cond



YVY bt o 053l ST AT Jladoms 5 sloouing 3 (g 551 (Suilo yaiilam IUT o)) 50 g ool

Ol B o)led Jgir iy 5l cilisee 5 catin (gl 858

Table 4- Comparison of amino acid status in 8 species of mammals
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Figure 1- Charge and pH of alpha-protein s1 casein and Casokinin peptide in 8 species of mammals
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Table S- Similarity and difference of amino acid content in Protein Alpha-s1 Casein in 8 Mammalian Species

1 2 3 4 5 6 7 8

BOS,8 1 55 40 72 256 254 347 398
BUBALUS 045 2 91.63 78 86 280 272 356 410
CAPRA ;, 3 93.80 88.13 49 253 259 340 403
OVISsidwes 4 89.04 89.91 92.54 285 288 331 384
CAMELUS ;s 5 62.90 59.77 63.33 62.02 218 319 407
EQUASSC. 6 62.09 59.70 61.34 57.71 67.56 296 385
HOMO Ll 7 49.12 47.95 49.39 50.52 53.43 54.95 412
CAVIAS & 8  46.36 45.41 45.69 47.18 45.37 46.97 42.22
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Table 6- Antihypertensive peptides in the secondary structure of casein in 8 species of mammals

<55 ek U s JIp izl sl arlsS gl
Species peptide name Peptide sequence Amino acid segment References
(homo),s Casokinins 136-143 YYPQIMQY 13
(bos) Ll Casokinins 142-147 LAYFYP 19
(OViS ) iwsS Casokinins 102-109 KKYNVPQL 8
(bubalus) e 58 Casokinins 142-147 LAYFYP Predicted in this study
(capra) 3 Casokinins 102-109 KKYNVPQL Predicted in this study
(equass) ol Casokinins 142-147 QAYFYL Predicted in this study
(camelus) ;s Casokinins 136-143 YYPPQVMQY Predicted in this study
(cavia)S'gs Casokinins 136-143 YYGPEVQY Predicted in this study
BOS LAYFYP - - - - - G
bubalus LAY FYP - - - - - B
equass QAYFYL - - - - - 6
ovis KKYNWVPQL - - - 8
capra KKYNWVPQL - - - B8
Homo --¥Y-PQIMQ Y 3
camelus --YYPPQVMQ ¥ 29
cawvia - =¥YYGPEV-Q ¥ &
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Figure 2- Multiple sequence alignment of Casokinin peptide in 8 species of mammals
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Figure 3- The predicted three-dimensional structure for alpha-protein s1 casein and Casokinin peptide
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Figure 4- The results of three-dimensional structure of protein and peptides predicted in the Rama-Chandran Plate
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Table 7- Comparison of binding energy for protein and peptide interactions in 8 different mammalian species

S“;’i . - A G (kcal/mol)
Isracidin ASICN
(homo) skt -631.4 -850.4
(bos) 58 -563.5 -777.6
(0Vis) ke 55 378.3 -904
(bubalus) jiwe 5 -563.5 -778.2
(capra) 3 -378.3 -827.3
(equass) ! -555.6 -825.9
(Camelus) & -659.7 -808.6
S s3(cavia) -492.5 -859
ACE Active Sites
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Figure 5- Situation of the interaction between proteins as1 and casein and human Casokinin peptide with Active site of the ACE
enzyme
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Introduction: High blood pressure is a dangerous risk factor for cardio-vascular disease, including coronary artery
disease and strokes. In the human body, a system called renin-angiotensin system regulates blood pressure, in which the
angiotensin converting enzyme ACE plays an important role in increasing blood pressure. Angiotensin I as a converting
enzyme (ACE) catalyzes the conversion of angiotensin I to vasoconstrictor angiotensin II, and also inactivates the
antihypertensive vasodilator bradykinin. Inhibition of ACE mainly results in an overall antihypertensive effect. Peptides
derived from food proteins can have angiotensin converting enzyme (ACE) inhibiting properties. Casein protein in milk
or other dairy products such as cheese is a rich source of bioactive peptides. Bioactive peptides are inactive in the main
protein sequence and are released in during milk digestion or milk fermentation by proteolytic bacteria or hydrolysis by
proteolytic enzymes. Many of these peptides have several biological activities. Casein-derived peptides, such as opioid
peptides, antihypertensive peptides, casein phosphopeptides and glycomacropeptides have various physiological roles,
including adjusting and lowering blood pressure by inhibiting angiotensin converting enzyme (ACE). Caseocinin
peptide has been derived from the casein Alpha S1 protein It has an ACE-inhibiting enzyme inhibitor and low blood
pressure.

The purpose of this study was to identify the alpha S1 protein casein and bioactive peptides of the angiotensin
converting enzyme (ACE) inhibitor in human milk and compare it with different species of mammals.

Materials and Methods: At first, genomic and protein data for eight different species of mammals (cattle, sheep,
camels, horses, humans, ewes and pigs) was collected from the National Center for Bioinformatics Information (NCBI).
Physico-chemical properties analysis (atomic state, isoelectric point, half-life, hydrophobicity hydrophilicity ,
barometric and pH) and - Multiple sequence alignment of of alpha-s1 casein and the bioactive peptides of Casokinin in
8 species of mammals was done using CLC Main Workbench 5 software. Then, the prediction of bioactive peptide
alpha s casein and its three-dimensional structure was done with the help of the online software ACCLUSTER Server,
I-TASSER and GalaxyWEB. The simulation of the Molecular interaction (docking) of alpha-s1 casein and the bioactive
peptides of Casokinin with angiotensin converting enzyme ACE in the cell was done using ClusPro 2.0 software online.

Results and Discussion: the results of bioinformatics analysis of human milk protein with other mammals showed
that camel milk has the most similar physicochemical properties of milk to humans and can be a good alternative to
human milk in feeding children. The highest and least percentage of amino acid sequence amino acids in alpha-secl
casein in different mammals with humans respectively is related to camel and Goat. The results of the determination of
the position and energy of the connection show that the most suitable binding location with maximum energy is related
to human and camel milk. Among the bioactive peptides identified and predicted in eight species of mammals, due to
having more proline amino acid in Caseocinin peptide, the camel milk is more resistant than other species. Therefore,
the antihypertensive effect in camel milk is greater than other mammals. According to the results, it can be predicted
that three-dimensional structure of protein and peptides will have a great effect on antihypertensive properties and it
causes a good interaction with the active site of the angiotensin converting enzyme (ACE) and thus inhibits the ACE
enzyme and lowers blood pressure. Investigating the performance of alpha S1 protein casein and Caseocinin peptide
identified for eight different species of mammals And comparing its results with human milk in inhibiting ACE enzyme
With Molecular interaction (Docking) Protein's Bioinformatics Software showed that milk of camels after human milk
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has the highest performance in Reducing the risk factors for cardiovascular disease such as inhibition of angiotensin
converting enzyme (ACE) and blood pressure in preventing the development and progression of cardiovascular disease.

Conclusion: the alpha S1 protein casein and Caseocinin peptide have many biological properties and are very
important in the health of the body.It can be said that camel milk is the most similar to human-like physico-chemical
properties and It can be a good alternative to human milk in feeding children. The bioactive Caseocinin peptide has
pharmaceutical compounds that can be used to treat high blood pressure and heart disease. Therefore, this peptide can
be used as superbenefit and natural additives, an appropriate replacement to antihypertensive drugs.

Keywords: alpha s1 casein Protein angiotensin, converting enzyme ACE, molecular interactions.
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Table 2- Nutrient analysis of diet in the experimental groups
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o] i o] s o] s

OBgsie Zokaw (Met) (pigsie (Met) (Met) (Met) (yigsie (Met) (Met) osgeie

Met levels 0.29(%) 0.5(%) 0.64(%)

0.36(%) 0.43(%) 0.57(%)

(PR &S » YELS) pudgilic S 551

Metabolisable energy, Kcal/kg 2900 2900 2900 2900 2900 2900
(T
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Crude protein(%)
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Calcium(%)

(2o JE ot 0.45 0.45 0.45 0.45 0.45 0.45

Available Phosphorus (%)

(2253) e 0.167 0.167 0.167 0.167 0.167 0.167

Sodium (%)

(oot it 0.65 0.72 0.79 0.86 0.93 1

Methionine+cysteine(%)

(s03) co 1.16 1.16 1.16 1.16 1.16 1.16

Lysine(%)
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Arginine (%)
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Iso Loucine (%)

o) o

(022) oxes 1.72 1.72 1.72 1.72 1.72 1.72

Leucine (%)

(00 57 0.81 0.81 0.81 0.81 0.81 0.81

Threonine(%)

(r2,3) ol 3 027 0.27 0.27 0.27 027 0.27

Tryptophan (%)
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Table 3- Sequence of specific primers used for GAPDH and IFNy gene expression
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Gene Primer sequences R 0 Temperatur Product

Accession Number e length
F 5'-AGCTGACGGTGGACCTATTATT-3" o b cas YO

5.

TFNy R 5-GGCTTTGCGCTGGATTC-3’ NM_205149.1 c 259 bp
GAPDH F 5’- GGTGGTGCTAAGCGTGTTAT-3" NM_204305.1 s.0C b ocas YOF
R 5- ACCTCTGTCATCTCTCCACA-3’ 264bp
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Table 4- Effect of different levels of dietary methionine on humoral immune parameters

M dgslSgiol G gy SRBC 4 &l Ogele Zolaw
IgM IgG Response to SRBC Methionine levels (%)
3.1 1.9 5 0.29
2.6 1.9 4.5 0.36
3.2 1.9 5.1 0.43
2.8 1.2 4.9 0.50
2.6 1.7 3.4 0.57
2.3 2.2 4.5 0.64
0.145 0.133 0.179 SE
0.684 0.973 0.847 S e
Significant

o 2l 5 a5 5058 sl JpalS Slass ey S gilon 1 gt sl 31 -0 Jgua
Table 5- Effects of methionine levels on hematocrit, number of red and white blood cells and its components

Cogid 4y Jido i Capud gl g O R sbelS g ke oS
Heterophile ratio to lymphocyte Lymphocyte Heterophile =~ Red Blood Cells ~ White Blood cells Oiaie g
oy D)oo » ks xS 5 lsx Methionine level (%)
FgSee AgSee
0.399 70 27.8 2.962 36060 0.29
0.386 69.8 26.8 2.580 36980 0.36
0.410 69 28 2.460 30740 0.43
0.415 68.6 28.4 2.380 33000 0.5
0.394 70.2 28.4 2.194 41140 0.57
0.431 68.2 29.2 2.368 33020 0.64
0.01 0.56 0.55 0.059 10.32 SE
0.41 0.61 0.43 0.0104 0.0938 S e

Significant
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Figure 1- (A) Quality of RNA extracted from liver tissues on agarose gel. (B) Electrophoresis of PCR products using IFNy and
GAPDH specific primers on agarose gel
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Introduction: Essential amino acids comprise 10 to 13% of the poultry diet. Methionine is the first limiting amino
acid that plays important roles in protein metabolism and immune functions in chickens. Previous studies have shown
that the appropriate level of methionine in the diet increases the growth and it is essential for enhancing the immune
response. Methionine is also requirement to increase the function of the T cells produced from the thymus. Methionine
has beneficial effects on the immune system and improves both humoral and cellular immune responses. Interferon-
gamma (IFN-y) is one of the components of group-specific immune cytokines and an important activator of
macrophages. IFN-y is known as cytokine which it is critical for innate and adaptive immunity against viral, some
bacterial and protozoa infections. The aim of present study was to investigate effect of different diet levels of
methionine on immune system and IFNy gene expression in broiler chickens.

Materials and Methods: This study was conducted in a completely randomized design with six experimental
groups with 4 replicates and 20 observations in each replicate. The difference was in the levels of dietary methionine in
the growth period, which included experimental groups 0.29, 0.36, 0.43, 0.51, 0.57 and 0.64%. The antibody produced
against the sheep's red blood cell, white blood cell differential counts and the volume percentages of red blood cells
were determined. In order to determine the IFNy gene expression, the whole RNA was extracted from the liver tissue of
different treatment chickens. Then, cDNA was synthesized and the expression of the IFNy gene was evaluated using
Real Time PCR. In this study, design of primers (GAPDH and IFNy) was performed using primer premier software
version 5 to evaluate IFNy gene expression in broiler chickens. Real-time PCR was performed using SYBER Green
qPCR Master Mixes (Thermo) in Lightcyclear 96 (Roche). Melting curve of IFNy and GAPDH gene productions were
drawn using Real Time PCR for broiler chickens. The relative gene expression was quantified by the 2-44°t method. The
results were analyzed by GLM method of SAS software. Tukey post hoc test was used to compare the means of the
experimental groups at the significant level of 0.05.

Results and Discussion: The results showed that response to sheep's red blood cell, immunoglobulin G,
immunoglobulin M, white blood cells, heterophile, lymphocyte and heterophile to lymphocyte ratio were not affected
by different levels of methionine, but the number of red blood cells was affected by different levels of methionine, so
that the highest number of red blood cells associated to methionine level was 0.29% and the lowest value was
0.57%(p<0.05). The result of the absorption measurement of the extracted RNA samples at a wavelength of 280/260
was in a range of 1.8 to 1.9 mm, indicating the desired quality of extracted RNA. The result of melting curve of Real
Time PCR and PCR products on agarose gel showed that the IFNy and GAPDH genes were amplified in the liver tissue.
The observation of band at 259 bp for the IFNy and at 264 bp for the GAPDH gene for all samples indicates the
correctness of the test and the amplification of the desired fragments. The expression results showed that there was a
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significant increase in IFNy gene expression with increasing methionine levels from 0.29% to 0.43% and higher levels
(p<0.05). However, there was no significant difference between the levels of methionine 0.43 to 0.64%. Regarding the
fact that the present study was carried out under normal conditions without disease challenges, etc., different levels of
methionine not effect on the immune system. IFN-y gene is a type of cytokine. Cytokines do not exist as precursor
molecules, and their production begins with transcription of the genes. This transcription activity is usually temporary
and mRNA coding for cytokines is unstable and if the immune system is stimulated by the pathogen, Innate immune is
the first hostile defense way. After detecting pathogens, host cell receptors such as Toll-like and nucleotide oligomers
that include receptors are able to transmit a variety of signals, and subsequently cytokine gene expression networks
begin to function until the innate immune responses begin.

Conclusion: The results showed that IFN-y gene expression was significantly increased by increasing methionine
levels from 0.29% upwards. Perhaps one of the reasons for increased IFN2 gene expression in this study is the
application of appropriate methionine levels in experimental treatments and the benefits of appropriate methionine
levels in the diet to enhance immune function in the bird, although the present study was conducted under normal
growing conditions and without the challenge of pathogens.

Keywords: Broiler chickens, Gene expression, Immune system, IFNy gene.
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Table 1- Compare means for number of larvae non cocoon, cocoon production, good cocoon , good cocoon in litter, weak cocoon
and double cocoon traits in seven silkworm hybrids

alo 5l s yo aly ol

Spd wigaly G Yols g lbaly s gt sladly das Cins slodly a5 > (slaly oo
Hybrid Number of non Number of cocoon Number of g Number of Number of
cocooning larvae production good cocoons  Number of good  eak cocoons  double cocoons
cocoon in litter
154x153 2 98 89.33 106° 5.67 1
32x31 2.67 97.33 90.33 99b 3.33 3.21
104x103 2.33 97.67 93 108> 3 2.08
151x154 11.32 88.67 80 105 5 3.51
154x151 2.66 97.67 90.33 1020 3.33 1.73
153x154 2.66 97.33 91.33 110° 2.67 1.15
Chines
5.66 94.33 88 125% 4.33 1
Ol
4.19 95.71 88.90 107.86 3.90 2.90
Mean
MSE 5.91 5.74 5.12 5.44 0.11 0.08

(P</+0) aiily o s gize OS] (ghyls S ytiio g Bgys b st jb sla pSibo
Means within same column with different superscripts differ (P<0.05).
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Table 2- Means (standard error) for different traits of cocoon weight and pupa weight in seven silkworm hybrids

Gposbe g, ROPOSe Sgpofile oo
o JS o5 g by 55 : NN O PRI oy o i
.,,Jguﬁ 29> Y2 )9 u5>41-«gt-§v &534@«5\4 s b o> Ay ).«.a.wb5><\le A ON) ):o)...a&«_i;
TS sy sMy sMy Mean b osle oo Mean
Hybrid ~Weight of total ~ Weight of Mean weight of Mean weight Mean weight Mean weight of
cocoon good weight of a double of'a good of a good weight of a 2 male
production cocoon a good cocoon cocoon with cocoon with female pupa
(8 (8 cocoon (2) male pupa female pupa pupa @)
(& (&) (2 &)
140.82 125.72% 1.41% 2.06 1.23 1.55% 1.23® 1.08
154x153 (4.70) (5.15) (0.03) (0.01) (0.04) (0.09) (0.06) (0.02)
156.30 147.86 1.64% 2.01 1.34 1.63% 1.27% 1.13
32431 (7.62) (8.69) 0.04) (0.01) (0.06) (0.07) 0.10) (0.06)
148.66 139.992 1.51 2.95 1.30 1.59% 1.25% 1.10
104x103 (6.34) (5.50) 0.07) 0.21) (0.05 (0.03) (0.02) (0.02)
144.01 121.61° 1.38% 2.85 1.31 1.68 1.31% 1.15
151x154 (7.02) (7.70) (0.25) 0.03) (0.08) (0.02) (0.06) 0.05)
185.19 127.33% 1.41% 2.45 1.25 1.54% 1.21 1.07
154x151 (8.80) 0.92) (0.05) 0.07) 0.07) (0.02) (0.05) (0.04)
142.69 129.62% 1.42b¢ 2.92 1.36 1.60% 1.20% 1.11
153x154 (5.81) (4.81) (0.08) 0.09) (0.09) (0.09) 0.07) (0.09)
B 121.66 121.66° 1.26¢ 2.67 1.21 1.46° 1.15° 1.03
Chines (6.29) (4.29) 0.07) (0.04) (0.02) (0.05) (0.05) (0.03)
oSike 148.44 130.54 1.43 2.58 1.29 1.58 1.23 1.10
Mean (4.78) (1.92) (0.02) (0.05) (0.08) (0.05) (0.06) (0.05)

(P<e/+0) didly ol gine BB (S S e it By b gt o (oo

Means within same column with different superscripts differ (P<0.05).
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Table 3- Means (standard error) for weight and percent of cocoon shell traits in seven silkworm hybrids

S 48 i oeSke

S 53 ol il kB o

23 iy pl pi8 o)

c oL 2B ojs ol ) 538 g (Sle L L o 2 edapl pi8 20)>
Aot d? iyt oy aosle - oy s aosle
Hybrid ~ £00¢ OLVIean weight of ~ Mean weight of Percent of cocoon Percent o Percent of cocoon
shell cocoon . . shell in a good cocoon shell of
oht a shell inmale  a shell in female cocoon males shell of females
welg %
(g) (g) (g) (g) (%) ( 0)
0.32% 0.30 0.32 22.33 24.07 20.59
153x154 (0.01) (0.03) (0.04) (0.29) (0.19) (0.70)
0.39° 035 0.36 24.03 25.81 22.24
31x32 (0.02) (0.03) (0.03) (0.85) (0.76) (0.03)
0.36% 0.34 0.34 23.59 26.08 21.10
103x104 (0.02) (0.02) (0.04) (0.45) 0.97) 0.27)
0.31¢ 0.32 0.36 22.84 24.26 21.41
154x151 (0.04) (0.03) (0.05) (0.31) (0.48) (0.91)
0.33b 0.32 0.32 23.13 25.51 20.76
151x154 (0.03) (0.03) (0.06) (0.74) (0.40) (0.43)
0.32% 0.35 0.39 25.10 25.66 24.54
154153 (0.01) (0.01) (0.04) (0.82) (0.69) 0.81)
- 0.29° 0.31 0.31 23.27 25.35 21.19
Chines (0.01) (0.03) (0.02) (0.06) (0.98) (0.14)
oSl 0.33 0.33 0.34 23.47 25.25 21.69
Mean (0.08) (0.09) (0.13) (0.06) (0.06) (0.11)
P<ef) wisl o s sinm MBI (el S e by o b gy (slnSibio
Means within same column with different superscripts differ (P<0.05).
iyl S Sy i 53 35 (SlaaSS Fu yiS doyd g 0y b L ASALSNS (55 Max Slauo (e olidl) ke —€ Jgan
Table 4- Means (standard error) for number of eggs by one insect and percent of hatched eggs production
traits in seven silkworm hybrids
VY x VoY YY x ¥ Ve¥ x VoY VOY x VOY VOF x VO VY x VoY . oSl
X > Chines
s 154%153 32%31 104%x103 151%154 154%151 153%x154 Mean
Traits
w55 dlias
oadedlis 521.67° 604.67° 452.67% 537.33° 563.00%° 512.33b 514.00° 542.23
Number of (16.86) (11.50) (18.00) (17.50) (20.11) (26.88) (14.73) (6.40)
eggs
oM Gu i 50V,
. & e 0.97 0.98 0.97 0.98 0.97 0.98 0.976
7. hatched (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
eggs

(P<e/+0) 23l o ine M eyl S oo Byo b cigias o (cloySilio
Means within same column with different superscripts differ (P<0.05).
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Introduction: City of Torbat Heydarieh in the northeast of Iran is one of the most important region in rearing
silkworm in country. In Iran, two types of silkworm are used for rearing, mostly hybrids produced in center of Iran
silkworm research, also in some regions some of imported hybrids using for rearing. Understanding the resistance and
sensitivity of these hybrids is essential for choosing the best hybrid in each region and for understanding their genetic
capabilities to apply future breeding hybrid. In addition, considering the conditions in the traditional and industrial
field of silkworm breeding, which is suffering from many contamination and morality reasons, the selection of
resistant strains and hybrids is important for preventing a severe drop in production.

The goals of many of pervious experiments were to identify the proper hybrid for each region. Results of studies in
Iran showed that Iranian hybrids as 103 x 104, 104 x 103, 31 x 32 and 154 x 151 are proper for rearing in some region
in Iran.

Seven Iranian commercial silkworm hybrids were hatched and reared during the spring 2016 in center of silkworm
development of Torbat Heydarieh. Propose of the study was compare of performance for silkworm hybrids.

Materials and Methods :The field survey was conducted for determination of performance in six Iranian
silkworm hybrids namely 154 x 153, 32 x 31, 104 x 103, 151 x 154, 154 x 151, 153 x 154 and one Chines hybrid.
Study was carried out by feeding on the mulberry variety Kenmuchi. For the propose one box of disease-free laying of
each hybrid was obtained from Iran Sericulture Research Center (ISRC) and the eggs were rearing in the center of
sericulture development of Torbat Heydarieh under standard conditions of 25°C with RH of 80 and photoperiod of
16L:8D. After hatching, silkworm larvae fed base on standard rearing conditions. The larvae were fed with the healthy
leaves of Kenmuchi mulberry tree. After finishing of rearing stages, the produced cocoons were collected. Some of
recorded traits were including: number of live larva, number of live pupa, cocoon weight, cocoon shell weight, cocoon
shell percent, color of cocoon shell and duration of larva period. Results according by CRD were analysis using
procedure of GLM in SAS 9.2.

Results and Discussion: While Iranian Hybrids in this study were similar for many of quality trait, Chinese hybrid
was different in most of the traits. Chinese hybrid has longer molt period for 3th instar, young larvae and longer
nutritional period for 4™ instar, 5 instar and adult larvae, also the hybrid has longer larvae period in compare with
Iranian hybrids.

Results of analysis showed that Chinese hybrid had most number of good cocoons in litter (P<0.05) due to mean good
cocoon weight in this hybrid was lowest in compare with hybrids .

Results showed that Chinese hybrid had the lowest good cocoon weight and good cocoon mean (P<0.05). Mean
weight of a good cocoon with female pupa in 32 x 31 and 151 x 154 hybrids was more than other hybrids, meanwhile
Chines hybrid showed lowest weight (P<0.05). Male pupa in different hybrids had similar weight, but female pupa in
151 x 154 hybrid and Chines hybrid showed the most and the least weight, respectively. In other hand, 32 x 31 had a
higher performance for these traits. Chines hybrid and 151 x 154 hybrid showed lowest mean of cocoon shell weight
meanwhile, for the trait 32 x 31 had most performance. Number of egg laying in 32 x 31 hybrids was higher in
compare with other hybrids. For other traits did not observe difference between studied hybrids although, for example
151 x 154 and Chines hybrid had the least number of cocoon production and number of good cocoon. Other studies
identified that using directly of imported hybrids for rearing in different region of Iran will not lead to good results.
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Conclusion: According to the results, Chinese hybrid had the lowest value for rearing in Torbat Heydarieh region
due to the hybrid has the lowest mean of good cocoon and weight of shell cocoon. Although Iranian hybrids in most of
traits had similar performance but this study indicates that 32 x 31 is better for cocoon production in Torbat Heydarieh

Region.

Keywords: Cocoon, Hybrid, Larvae, Performance, Sericulture, Silkworm.
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