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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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Phenol (mg/g DM)
6.21

1.325¢

1.069°
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0.049

0.005

0.004

0.006

0.88

0.0077

0.0199

0.0573

0.0079

0.0001

0.0001

0.0002

0.0004

0.0002

0.0001

0.0017

0.002

0.0033

0.0091

0.0001

0.0001

0.044

0.089

0.061

0.89



WA leg ) oylas Y ol ol ool pole cleiing}y aypdd A

2l Al

: 1412 1430 12.35 14.61 14.86 1.103 0.568
Flowering
@3k Aoy 16.26%  14.27° 12.38b 21.39 17.142 1.66 0.045
Seeding

(P<e40) 35ls (gls pme AMS] K0S b dplitio pué Bgys b dliel sy yo >
! Means within same row with different superscripts differ (P<0.05).

i adiys iy Jgboeals G g pls S5 s 5 tals P
L Josle muan ol o 55 g (cladoinl b ool adly i3l
S oy ol oy Jgho logima b e Siaes
e 3 Bl g (olyl 4 (Joho 8l920 457 Jl> )3 395 0 i
(¥0) 1l o ot B el dtunly ad S Ay 4 oS
4S5 D9 g0 485 Jla3 > pan BByl sy S pleie 4 (S
Blod (sl (sloy Blo s 4 (29,50 (slom 31 (o yiasd
piiday 33 45 Ad o i gl D)5l e Jos 4 Cnilon (Jol
Y 5¥) 355 e 41wl a5 LS (lise S olS sk b laiS
ol Bl e (LS Esb g 2y Jole 3 GRIFEIL guuan
cdld ol 1 wle alg o 4 S amsl ilidl 35 Lyl
ORl8l a5 T2 0350 55 adg Lhals & e 5 ASl malS)lg S
90 wl.g,» AN a.xp)f J9l>u LNV wtblf 90 gﬁ)liia O"]
L dadllas 0] 0 (YY g V0) 20,5 55 ddoi g yuosds quuid ialS
P (g sl g Gl (Jsho 8)l923 jlde (LS (o (]38
oo BB (655l g maan CulilB e cpl 5l g canl adly lals
(Yﬂ) OhLSed g 5u0lg) oly L 8 adgi 5 b g liee
obalS s (89 5 )b (ldhing S o (ite dal
el il Jols s b & 03905 G355 |y a0

9 S B e ogSae dlail) (VA 5 Y0) Slilllas I (S 5
Yol ol caallan il )3 i 005 Lb))55 mendgrli LB 55,
Pl eedglie LB (o550 lade (n5oml 9 uSB ke o5V
L 58l jo as cosh aby Jolpe den 0 aisS plo b duwslds
Dy (YO) o)) 5 315 s gols

3j9 Cunjyod QLS S Mg &5 g Jowily & bgpe gl

O a8 ob L gl ccwl ot ooy L Y Jods 55 adllas
Gilie Jolye 53 35 A5 65 5 Jpeslty 5 5] o glais
2 iy ol 5HL(P<A/+0) cily sg g (gl ime OS] WS,
o> 4 bgrpe S M5 Jausily jlude cp 5 VL (sdag) 48 Ay
Vsalla LS & bipye e o5l 3 (oles PYNY) i
Mo 50l 5 VU (o2l Al > 35 (52 Lo TOVIO)
L35 porad 9 oSk )51 d oo iy S5 g sl
inlS S5, 55 155 Juslly 0y Al pe & 35 Jolye il
o IBhwl > gy dds e dy s a5 gy9 bas fecily
G A b iy 5 pora) Ygullo oSl 5 < ugiglgdsy
a5 5ol 5 oy dee ASIR 5 SOIY Fo XVID AV ials
it CollB e s Tl Youdls B8 ¢ ipess cldseiul b
155 oS oy cdpusl e g pudglio LB (5, (T ool
alllas jo.ccib 0dy ol ded o S plo b duslis jo 1,
Youlls g uinadls (oSl 51 555 93 el (F) oSan 5 B,
U3l B1oY 5 BI¥X ()5 & mudgilio BB (65,0 ke lagoms,
4o 9] al_’!9§ oy cawl clale 9 Sis ool P;?LS 5
2l U god oS Canl 0 53 Jgo s +/OY 5 /5 oy
B 5550 polie (3) sdozme 9 s je Adlllas 3 g adlllas
95 lp odd IS 28 obsS 02 ol Clalé 5 pudgilie
AV (o siosng ) 9 099058 swoSl) (oglS sl 4555
P gl bl 4 Yies! a8 sg asdllas opl 3 0ad (35 polie
Sl Sty 1N 9 SUS g5 9 (el 5 alsm g o Ll
Y adllas 55 a0 byl 3 55 adgs 5l Lol glaesls

@ 5l Bk (ke Sl 2o-dg 4 58 (V) OySen 4
9 iy L5 Lials .ccwl ond ool L |y 2 pe sladdele
25 4 e 1) oS Eol > (Rl L g (oS sl il
My Cud glors cS P 1w 55 g lS (S sl p
OB e 3y Jolye GLIBIL guod uls 4 4295 L (Y0)



q

gov]

Ol oold pole sleiinvgsy &

Lo e ol

WAV s ) o)

(60" 0=>d) Japg1p s1duosiadns JUIIDFIP YILM MOT JWES UM SUBI[A] .
&€& e e ) < ¥ emiv 4 A e (1S < (00 ->d)

Suipaasg
1000°0 65€0°0 SE8°0 680 286170 40890 16870 oL <y irlee
Furamor
1000°0 1S€0°0 oSELO wEL8°0 SELY0 4590 SO0 Ly gree
uoneRsaA
10000 r6T0°0 9101 6L6°0 259¢°0 49L9°0 8201 oty G
VAOS
[T e s (e (H7A])
Suipaog
1000°0 0ZT0 FEL OL°L 8T°¢ 46€°9 «89°L o<y refea®
Suramoy,|
1000°0 CITo qEL9 oCl'L RS /€C9 2S6°L e g
uonejafa
1000°0 081°0 1798 £T8 >£69°¢ qELE9 ey oy G
AN
(€657 @ enfé () 81 of ST epee wo)
Suipaag
10000 Nl 0681 6E71€ S69°¢€ 4€9°Th OIS < Frloa®
FuLamor |
100070 Wl WL8TP S6TPE S6TFE 4681+ :96'CS -
uonepdan
100070 ol'l LV'LS SLYS 286°LE 8T elL796 o<y G
ano
T w7 oo | (cCo)
Suipasg
- - 600°0+1T1°0 1600°0F6C1°0 9L000FLTIO £900°0F£60°0 €L00°07+01°0 oLy e
FuLmor|
- - 6L00°07T60°0 +900°0F201°0 901°0F601°0 +L000F680°0 +600°07201°0 e gpee
uonefon
- - 8L00°07£60°0 L900°0F960°0 F600°0FITIO £900°0FSLO°0 FLIO0F9¥1°0 oy B
2
2 Efr g (FOE e e 5 e )
: 3uipaag
- - PEOFTEIE PPOIFTHIE LO6FYLIE [L6FS€9€ 08'8F8°1C¢E oy e
SuLMO[
- - F9'8FTS6E 6S9F91€ 89'LFL'8YE 0L TIFTILE O TIF1°0€E e
uonepsoA
- - I TIFIEhY PILFF6LE B0°8FCLEE LY OIF6'01F TLBFETOF A Gy
(q+e)
A v 9l (T 57 e )
. wnanging . . . di . d 5 5i .
IN[EA-g Wis Li24qa1§ DISIHIALI E.BN.UA,Q H—.ﬂ.uhwk plosing SU2ISIUDI X2d1I] sognjopod SHIPGDAISE
R e gD e emene cCorp con” PRer bR, (e (L F T Qe ey g fe HebgbibeD
SJUAUI)BAL],
il

\sueld o1dydorey awos yum 1 paredwod pue sagess [earsojouoyd JUdIAIP Ul sngojopod snipSp.sy 3o spuered uononpoid sen) -7 AqEL
Seb( 4= ' € e i gf (e bR of < e ef (5T € ey (7 4 S e pé T



A9 5l Y osleds I Al ol (ol0 pole gLyl 49 gt ) @

500

gy e e

500

plfdls ye
w Vegetation stage - LT Flowering stage
i‘ RTTILL ""l"'”‘”' ‘1jﬁ
1y o a3 W
T e
Tz wE 3
2% it
j& i ﬁ 30
'i? E_ “ o+ W+ Astragalus podolubos ‘L c 4= Astragalus podolubos
~E s i A SRS L
iE- ‘l)( Atriplex canescens i‘ g Atriplex canescens
oE M - jei %
.;E A Vo= Salsol rigila u, E 200 =B= Salsoks rigila
jt 19 -8 s === Lycenm harbarum _;'
3z }r 2 5 1% =g Lyceum barbarum
5 Artemisia Sichert 4+ O o
:2 100 [ J - == Artemisia Sicheri
50 : ; ; : ; ‘ ; . -
b1 M % K @ Mm% 50 ' ' ' ' ' ' ‘ '
(e ol 0 12 24 36 48 il 7 84 %
sl et
Time () () gl
Time (h)
B i bl e
600 - Seeding stage
EY 550 - o
5~ 500 - -
FTE a0 -8 -
w E . —
= E 400 N
_1; £ asp
_1. E- 200 - —l— Astragalus podoluhos
é‘g 250 | == Atriplex canescens
li E. 200 =W= Salsols rigila
_1:.; é 150 - == L yceumbarbarum
':1 100 - —t— Artemisia Sicheri
= 50 T T T T T T T |

24

36

48 84 96

(el olsj

Time (h)

31 o iBee el 55 Comng 500 0L i b )] da o g (S0 590 98 illidee Jol g0 50 (wagdgdgs (wel BT bl 515 adgs gioio - JSUS
Q9w eSSl
Figure 1- Gas production curvesf Astragalus podolobus in different phonological stages and compared it with some
halophyte plants at different times after incubation
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Table 3- Digestibility, fermentation characteristics and microbial biomass production of Astragalus podolobus in different
phonological stages and compared it with some halophyte plants!
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Introduction: Endemic plants of rangelands, especially key species and palatable ones are inevitable for
improvement and development of rangelands. The grazing is a critical managing factor regarding to the
resources conservation and quantitative and qualitative increase of plants production at the rangeland
ecosystems. Rangelands are dynamic ecosystems and changing as a result of the environmental disturbances.
Sustainable utilization of rangelands is obtained when the changes become known. The increase in population
over the past few decades, due to the increased demand for livestock production, has increased the number of
livestock in the rangeland, and as a result, the pressure on the rangelands, especially in arid and semi-arid areas,
has damaged many rangelands. After the degradation of rangelands, one-year species, non-palatable and toxic
species are replaced by the high quality and palatable species and therefore the quality and quantity of forage in
most of the rangelands is by no means satisfactory. Many rangelands in arid and semi-arid regions have been
affected by soil erosion and dust and greasy vegetation due to the lack of vegetation. In the vast array, rangelands
cultivating non-domestic species have been imported, For example, in dry and semi-arid rangelands of northern
of Golestan province, imported species of Atriplex cultivate which, despite proper forage production and other
benefits, has some disadvantages, including gradual increase of soil salinity, lack of plant regeneration in the
years after establishment which cause metabolic disorders in animals, negative effects on native plants, parasite
organisms in planting areas and the destruction of the plant due to extreme cold, which will undoubtedly lead to
an increase in economic costs after its destruction, as well as reducing fodder production. Therefore, in order to
improve and revitalize dry and semi-arid rangelands, it is necessary to introduce, reproduce and deploy
indigenous species with high adaptability and high yield.

Materials and Methods: Plant samples in different growth stages (vegetative, flowering and seeding) were
collected from arid and semi-arid hilly loess soil located north of Golestan province, Gonbad-e Qabus (Dashli
Borun). The Gonbad-e Qabus is located (55° 12 N, 37° 16 E) and 45 m above sea level. The mean annual rainfall
amount is below 450 mm and mean annual temperature is above 20 °C. Samples of Astragalus podolobus,
Atriplex (A. canesences), Salsola (S. rigida), Lyceum, Artemisia sieberi were taken and air dried at 60 °C for 48
h and milled to pass a 1 and 1.5 mm screen. Their nutritive value was evaluated through determination of
chemical compositions and in vitro gas production techniques. Samples were tested in an in vitro gas production
method (96 h incubation) and batch rumen culture system (24 h incubation). Rumen fluid was collected before
the morning feed from three fistulated Dalagh male sheep (45 + 2.5 kg live weight fed on a forage diet at a
concentration of 40:60). In vitro gas production was measured in triplicate and for each replicate, a sample of
200 mg DM were used. The bottles were then filled with 30 ml of incubation medium that consisted of 10 ml of
rumen fluid plus 20 ml of buffer solution and placed in a water bath at 39 °C. Gas production was recorded at 2,
4, 8, 16, 24, 48, 72 and 96 h. Total gas values corrected for blank incubation and gas values expressed in ml g-1
of DM. The asymptotic gas production system (A) and rate of gas production (c), organic matter digestibility
(OMD), metabolizable energy (ME) and short chain fatty acids (SCFA). A medium similar to one developed for
gas production was used for batch rumen culture system to measure pH, and NHs-N and in vitro digestibility.
The pH of the media was measured after 24 h incubation. After 24 h incubation, the contents of each glass bottle
were empty, strained through four layers of cheesecloth and then 10 ml of strained rumen fluid was acidified by

1- Former MSc. Student of Animal Science Department, Fculty of Agriculture Science and Natural Resources, Ganbad
Kavous Universty, Iran.

2- Assistant Professor of Animal Science Department, Faculty of Agriculture Science and Natural Resources, Gonbad
Kavous University, Iran.

3-Associate Professor of Range management, Faculty of Agriculture Science and Natural Resources, Gonbad Kavous
University, Iran.
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10 ml of 0.2 N HCI for determination of NH3-N using the distillation method. Finally, all contents remaining in
the bottles were filtered through nylon bags, oven dried at 60 °C for 48 h and analyzed for IVDMD and IVOMD.

Results and Discussion: Results showed that there were significant differences among plants species for
chemical composition. The OM content ranged from 63.77 to 89.33% for all species and Artemisia sieberi had
highest and salsola had lowest at seedling stage. The results of the present study showed that there were
significant differences among plants species on potential and rate of gas production. Artemisia sieberi and
Atriplex canscens had highest potential gas production at flowering and seedling, respectively. Salsola had
lowest OM digestibility, ME and ACFA concentration. There were significantly differences among different
species on DM digestibilty vegetative stage and Artemisia sieberi and Atriplex had highest (58.66 %) and lowest
(50 %) DM digestibilty, respectively. Salsola showed the highest value of partitioning factor at vegetative
stage(7.37 mg/ml) and lycium showed the lowest value of partitioning factor at seeding stage (3.42 mg/ml).

Conclusion In conclusion, results of current study showed that Astragalus podolobus has nutritive value as
similar as Artemisia Sieberi. However, further investigation is needed in order to determine nutritive value of
these species.

Keywords: Astragalus Podolobus, Gas Production, Halophyte Plants, Nutritive Value.
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2- Indigestible Neutral Detergent Fiber (iNDF)
3- Effective degradability (ED)
4- Small Ruminant Nutrition System (SRNS)
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Aldrich.
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Table 1- Crude protein and carbohydrate degradability parameters of the feeds

Shs> 2l P Cean i S
Feeds Crude protein Carbohydrate

a (%) b (%) ¢ (%/h) ED (%) a (%) b (%) c (/h) ED (%)
Sid doigy 39.80 46.95 6.80 66.86 18.53 46.95 5.06 42.15
Alfalfa hay
puiS ol 14.52 33.83 9.30 36.52 3.93 51.94 1.97 18.61
Wheat straw
o 4l 33.55 60.75 6.41 67.68 22.72 61.55 15.21 69.04
Barley grain
& ah 28.06 60.53 12.94 71.72 20.77 73.00 7.29 64.07
Corn grain
25 e dlla 15.00 74.25 3.63 46.23 16.17 79.11 5.22 56.58
Sugar beet pulp
puS wgns 40.29 51.65 28.53 84.24 26.87 41.41 18.91 59.62
Wheat bran
Lge oS 15.21 83.34 3.64 50.32 24.09 75.70 5.31 63.08

Soybean meal

(03) g sy 4225 ED ciel 3 15h) gk 425 ¢ 1€ o(00y9) 5 5 JB s D (03) @ o 28 JB i@t
La: rapidly soluble fraction; b: potentially degradable fraction; c: rate of degradation of b; ED: effective degradability
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1- Synchrony Index
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Table 2- Ingredients and chemical composition of experimental diets on dry matter basis.

(o S 3l 2o ) Shygs pME oy (Glojor (sl
Ingredients (% of ration) Synchrony index of diets
0.64 0.78 0.92

St ag 6.38 17.78 24.40
Alfalfa hay

puiS olS 24.90 13.02 6.54
Wheat straw

o ab 58.00 38.10 21.54
Barley grain

5 4l 0.00 13.30 22.43
Corn

25 e dlli 3.20 0.00 13.08
Sugar beet pulp

pUS pgew 4.90 13.30 6.54
Wheat bran

Lges allouiS’ 0.00 2.67 4.67
Soybean meal

(<51 946) gl )3 o 1.40 0.44 0.20
Granulated urea (N=%46)

Lataliyg g (sdne JoSo 0.40 0.40 0.40
Mineral-vitamin premix*

Sl 0.14 0.14 0.14
Salt

S Sl S 0.68 0.85 0.06
Calcium carbonate

Chemical composition

(30y3) pB gy 13.65 13.24 13.14
Crude protein (%)

(332 1 £.5) pslytio B (532 121 119 120
Metabolizable protein (g d1)

(PSS 2 Sl & ¢ JEI50) puidiplio L5 (55, 2.42 2.45 248
Metabolizable energy (Mcal Kg1)

(2o p) S5 09 ) Jgloeels LI 39.31 38.21 38.54
Neutral detergent fiber (%)

(3y3) ot BB e 15 o9 > Joloel LI 24.54 23.88 23.30
Indigestible Neutral detergent fiber (%/NDF)

(32) sy 0)luas 2.31 2.72 2.84
Ether extract (%)

(10)3) S5 5.42 5.67 5.56
Ash (%)

o8 20 i 7 50 ik o 20 E poling 35 e 100 D3 iy Al 2o 100000 A ool Al 2oy 500000 ol oS J p 5o yo T

g2 pgstles p S o 4 g 3y 25 oo 100 LS 2.5 oo 100 o 25 oo 280 cg, .58 (53S0 2.5 2 cioml 5 3 o
! Containing vitamin A (500000 IU), vitamin D3 (100000 1U), vitamin E (100 mg), P (20 g), Na (50 g), Mg (20 g), Fe (3 g), Mn (2 g), Zu
(3 g), Cu (280 mg), Co (100 mg), 1 (100 mg), Se (4 mg) per kilograms.
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1- General linear model (GLM)
2- Orthogonal polynomial
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Table 3- Effect of synchrony index levels on rumen pH and NH3-N (mg dI) concentration in fisulated sheep.

oo lojon sl

: ] P-Value
Synchrony index of diets
) aallae 3y90 iy 0y 0.92 SEM Model Linear
ems
pH
(;m;;:;z;;%;))w-o 6.61 6.46 0.07 0.1561 0.9117
((f;f hes f?” Tf:_ll ‘r’))pH'l'S 6.00 5.840 6.03° 0.04 0.0384 0.6658
. ours arter teeaing
(2315 o el pH-3 5.72 5.76 0.04 0.0583 0.1501
(3 hours after feeding)
(2315 | el BpH-6 5.76 5.88 0.04 0.0532 0.3404
(6 hours after feeding)
Slogel gy
NHs-N
((éi;j:;:;;%fg))'\'m'“ 0 12.15 12.43 9.91 1.01 0.5858 0.2372
((f;:r:; ‘;9; ;‘ f?:r?:e:iigNHTN 15 24,63 20,720 16.07° 0.99 0.0675 0.0075
(ﬁgﬁgf{;ﬁe;ﬁg“ Hs-N -3 21.00° 18.542 11.65b 1.26 0.1679 0.0227
(23195 ot el BNHz-N -6 14.03 12.74 10.05 1.25 0.3728 0.1452

(6 hours after feeding)

(P<OM05) asl o 3 sine glis (chyls line i g by sl Siko Yo o o1
1 Means in the same row with the different letters are significantly different (P<0.05).
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Table 4- Effect of synchrony index levels on rumen liquor volatile fatty acids (VFA) (mmol I'Y) concentration in fistulated

sheep.
by (Slojar pasld P-Value
Synchrony index of diets
:J”“" %90 lao 0.64 0.78 0.92 SEM Model Linear
ems
(23855 3 LEVFAO
(Before feeding)
::;‘ate 23.05 22.71 28.01 1.59 0.6422 0.1224
;ﬁ::ij:nate 11,91 13.42 14.128 0.31 0.0092 0.0928
Sy 9.42 9.37 9.37 0.37 0.4210 0.7300
Butyrate
gl 0.03 0.052 0.04 0.003 0.0147 0.9203
Iso butyrate
©hlsgs! 0.23 0.22 0.24 0.03 0.4167 0.4762
Iso valerate
<l 1.41 0.98 1.19 0.22 0.7364 0.3078
Valerate
o sl IS 46.13 46.75 52.97 2.24 0.5210 0.1227
Total VFA
(23Sy9 il am el JVFA-3
(3 hours after feeding)
:L'Lwt‘ t 40.38 42.75 49.58 2.37 0.4108 0.1242
cetate
;:%_m t 17.25° 17.69° 21.08° 051 0.0234 0.0049
ropionate
<y 7.27 6.45 10.16 1.40 0.6341 0.1638
Butyrate
yisg! 0.04 0.03 0.03 0.06 0.6271 0.3019
Iso butyrate
< llgg! 0.36 0.45 0.34 0.07 0.2149 0.2723
Iso valerate
<llly 2.54 1.74 1.64 0.29 0.4966 0.0798
Valerate
4)3;.;;\%/ ;s:w 5 67.840 69.11° 82.83 1.60 0.0401 0.0045
otal

(P<OM05) sl o 3 sine glis (chls line i g b sl yuSibo Yo o o1
1 Means in the same row with the different letters are significantly different (P<0.05).
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Table 5- Effect of synchrony index levels on purine bases and microbial protein synthesis in fistulated sheep.

oy Slojon a3ls P-Value
Synchrony index of diets

adllan 3y50 Clio 0.64 0.78 0.92 SEM Model Linear
Items
(s 3 Jso Lo ) sV 5.25 4.91 5.25 0.22 0.1688 0.1302
Allantoin (mmol d-%)
(5 33 Jso oo ) (il st yil;S 0.72 0.72 1.20 1.58 0.1363 0.0589
Xanthine + Hypoxanthine (mmol d2)
(391 0 Jge e ) Sapol sl 1.21 1.33 1.13 0.11 0.5894 0.4730
Uric acid (mmol d*)
(3) 1 Jso oo ) o5 285 Liaygr ol JS 7.12 7.01 7.34 0.14 0.3964 0.5938
Total purine derivates excretion
(mmol d?)
(s 33 Jso Lo ) 038 Gl gy linia JS 7.97 7.83 8.22 0.17 0.3964 0.5938
Total purine derivates absorption
(mmol d?)
(s 33 £.5) 053 M55 LoagsSwe s 5.79 5.69 5.98 0.07 0.3964 0.5938
Microbial nitrogen produced (g d1)

36.20 35.56 37.34 0.76 0.3964 0.5938

(395 2 p.5) 03 Mg (295500 (W9
Microbial protein produced (g d*)

(P<OM05) asl o 3 sine glis (shls dline i g b (sl Siko Yo o o1
1 Means in the same row with the different letters are significantly different (P<0.05).
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Table 6- Effect of synchrony index levels on nitrogen balance and reinstating in fistulated sheep.
oy lojon a3L3 P-Value
Synchrony index of diets

adlllae 3y50 Sl

0.64 0.78 0.92 SEM Model Linear

Items
(55) 2 F)f ) u'a)“"" 39y 17.26 17.26 17.26 _ _ _
Nitrogen intake (g dl)
(39 22 £5) ggbae Slosd 83 Ui 3.55 2.96 3.25 0.16 0.2036 0.4112
Nitrogen excretion from feces (g d*)
(3522 £5) )3 1 oas 28> 0ay% 371 3.55 3.36 0.17 0.1216 0.3334
Nitrogen excretion from urine (g d%)

. z A AN A e 1
(392 £5) 035 > 039y IS 7.26° 6.51° 6.61° 0.08 0.0019 0.0123
Total nitrogen excretion (g d*)
("”_” 7) o Aol 0o 10.00b 10.76° 10.65° 0.08 0.0019 0.0123
Reinstated nitrogen (g d*)
(1259) o5 Bl o233k 57.94P 62.30° 61.69° 0.14 0.0019 0.0123

Reinstated nitrogen efficiency (%)
(P<O/05) 4l o )l gne 95 (1> bt i g by (sl xSk o o 13 2 suumgy 5l o Lis sloaY g ity 330, sl gt
L Wool loss and dandruff skin was considered negligible; 2 Means in the same row with the different letters are significantly
different (P<0.05).
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Table 7- Effect of synchrony index levels on blood parameters in fistulated sheep.
oy Slojon il
. . P-Value
Synchrony index of diets

axlllas 3yg0 Clao
Items

Shgs Span | LS
Before feeding

0.64 0.78 0.92 SEM Model Linear

(g 2 5 k) 5595 63.50 62.92 66.50 0.89 0.0616 0.2472
Glucose (mg dI-Y)

(=2 f)_s) Orese) 3.80 3.55 3.87 0.27 0.5920 0.7221
Albumin (g I'Y)

(s 2 p k) 0 slogl g 1610 1518 1576 1.37 0.6754 0.7508
Blood urea nitrogen (mg dI-)

Slygd Bpas jlam el 3

3 hours after feeding

(oo 2 £ S dee) 595 7300 7420  74.00 4.00 0.3982 0.9047
Glucose (mg dIY)

(= f’_s) G 3.66 3.58 4.04 0.33 0.6071 0.2953
Albumin (g I'Y)

w e Ll ‘o ‘ R
(s 2 p k) 0 slogl g 17.48 1656 1628 1.23 0.4194 0.5086
Blood urea nitrogen (mg dI-1)
(P<OM05) sl o 3 sine glis (chls uline i g by (sl Siko Yo o o1
1 Means in the same row with the different letters are significantly different (P<0.05).
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Introduction: The nutrient synchrony is synchronization of ruminal fermentation rate of energy and nitrogen
which is a method to increasing microbial protein synthesis, improving nitrogen efficiency, decreasing urinary
nitrogen excretion and improving animal performance. Microbial protein production is important for ruminants.
Current concepts of ruminant nutrition focus on optimizing ruminal microbial protein synthesis. Microbial yield
in rumen depends largely on the supply of carbohydrates and nitrogen in the rumen. Balancing the rate of supply
of nitrogen and energy yielding substrates to rumen microbes has been proposed in order to maximize the
capture of rumen degradable protein and to optimize microbial growth rate and its efficiency. A more efficient
capture of rumen degradable protein would reduce the requirement for expensive undegradable protein sources
and also reduce the excretion of urinary nitrogen which case to environmental pollution and economical losses.
Synchronization index expressed as the ratio between the hourly degradability of nitrogen with organic matter or
carbohydrates in the rumen where the highest value for the synchrony index is 1.0. This research was done to
evaluate the effect of synchronizing the rate of carbohydrate and crude protein ruminal fermentation on ruminal
fermentation products, microbial protein synthesis, and nitrogen balance and blood parameters in sheep which
were fed with similar components or structure high concentrate diets.

Materials and methods: Chemical compositions and degradability parameters of crude protein and
carbohydrate for alfalfa hay, wheat straw, barley grain, corn grain, sugar beet pulp, wheat bran and soybean meal
were determined. Three diets were formulated for feedlot male lambs with same energy and metabolizable
protein but containing different synchrony index 0.64, 0.78 and 0.92 which calculated by using degradation
parameters of carbohydrate and crude protein of feeds from the diet. The effects of synchrony index of diets by 6
rumen-fistulated sheep with an average weight of 30.17+1.17 kg in metabolic cages were assigned in a duplicate
3x3 Latin square design (2x3 animals; 3 periods). Samplings were done in 3 periods (each period containing 14
days for adaptation and 5 days for sampling). Rumen fluid was collected for 5 consecutive days in the end of
each period and ruminal fermentation parameters containing pH, NHs-N and volatile fatty acids were
determined. Urine of sheep was collected end of each period for 5 days and microbial protein synthesis was
estimated by measuring purine bases also nitrogen balance was calculated from the values of nitrogen
consumption and excretion. Bleeding (19" trial day) were done from sheep and blood parameters such as
glucose, albumin and blood urea nitrogen were determined.

Results and discussion: There was no significant difference in ruminal pH among diets during fasting
conditions or before feeding. Also there was no significant difference in ruminal pH between treatments at 3 or 6
hours after feed intake. With increasing synchrony index, ruminal NHs-N concentrate reduced especially at 1.5
and 3 hours after feed intake. Total volatile fatty acids highest at 3 hours after feed intake for diet had highest
synchrony index. With increasing synchrony index, total volatile fatty acids concentration increased almost by
20 percent. Also the propionate concentrates increased not only before feeding but also at 3 hours after feeding.
Total volatile fatty acids and propionate concentration showed a linear trend between diets at 3 hours after
feeding. Purine bases such as allantoin, uric acid, xanthine and hypoxanthine, total purine derivatives excreted or
absorbed also microbial protein synthesis not affected by experimental diets. With increasing synchrony index,
total excreted nitrogen reduced but nitrogen retained and its efficiency increased. Blood parameters such as
glucose, albumin and blood urea nitrogen not affected by treatments.

Conclusion: with increasing synchrony index of the diets, microbial protein synthesis did not increase but
total volatile fatty acids concentration and retained nitrogen increased whereas ruminal NHs-N concentration and
total excreted nitrogen decreased. However, increasing nutrient synchrony index in high concentrated diets did
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not show the expected desirable results such as increasing microbial protein synthesis however did not also show
undesirable results such as animal health. Due to the beneficial effects as increasing in fermentation and
decreasing nitrogen excretion or environmental pollution using the high synchrony index diets can be useful for
feed formulation or providing the perfect mix of feed items to meet nutritional requirements of sheep.

Keywords: Blood urea nitrogen, Microbial protein, Nitrogen retained, Ruminal fermentation, and Synchrony
index.
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Table 1- Effect of different methods of processing on the Chemical composition of corn grain (DM)*

"V iolejl (gla o
Leowd oS5 o)l G )los

(& o o N

: - Experimental treatments? SEM P-Value
Chemical composition 1 5 3 7 £ 6
Sid oole
DM 91.21¢ 87.67¢ 92.93¢ 98.702 97.49P 99.352 1.012 <0.0001
uj oole
oM 98.44% 98.67° 98.78° 98.33¢ 98.33¢ 99.112 0.078 <0.0001
S
Ash 1.56% 1.33% 1.22¢ 1.67¢ 1.67¢ 0.89¢ 0.274 <0.0001
Pl Son
cpP 9.63f 9.80° 10.16¢ 11.38° 11.91° 12.26° 0.005 <0.0001
Pl
CF 4.142 3.91° 3.80° 3.52¢ 2d 1.81¢ 0.030 <0.0001
S oM g ) J9l:>ml; Ul
NDF 14.40° 11.804 14.20° 17.80° 19.602 15.60° 0.333 <0.0001
Sl 080 )3 Jglorals CaLI
ADF 3.2« 3.8%b 2.44 5.82 5eb 4,55 0.333 0.0143
Syt Sy S
NFC 70.27° 73.142 70.62° 65.63¢ 64.82¢ 69.43° 0.356 <0.0001
(S odgd ) Joloe (i
NDS 85.60° 88.202 85.80° 82.20° 80.40¢ 84.40° 0.333 <0.0001
wan B (g3 dlge JS
TDN (MJ/Kg) 79.28¢b 79.17° 80.612 78.35¢ 79.33¢0 80.08% 0.256 0.0499
2o oAl
NEL (MJ/Kg) 1.82% 1.82% 1.85? 1.80° 1.82% 1.842 0.006 0.0680
)y s 55
NEg (MJ/Kg) 1.29¢ 1.28% 1.332 1.26¢ 1.29% 1.31% 0.007 0.0266

(P<140) yls (6l sime gl 10u8G b cybol i 5l glie gy b sla puSilio gy o o
!Means within same row with different superscripts differ (P<0.05).
)3 sl (F osd Sl g gy uannslogySlur yose b ol yras yd (il (Y 6yl b ol Sl b ol (¥ (1ali) (oyel Jos cyots )3 ol (V zJolis oaiolosl slajlos
<5299 50l oot CSulB )3 (cails (5 codd gg9,50le 5 Wb )3 (il (B coid 9299,S0Le
2Experimental treatments were: 1) unprocessing corn grain (control), 2) Steam-flaked corn grain, 3) yeast and steam-flaked corn
grain, 4) microwaved corn grain, 5) yeast and microwaved corn grain 6) yeast, steam-flaked and microwaved corn grain.

(s 03ls duo ) 6 oy 555 (sl by )3 &l (69l Jos ciliseo (sl by, w3l —Y Jgi
Table 2- Effect of different methods of corn grain processing on degradability parameters (% of DM)

@0 £y el a+h

Uo)los 875 g A 037 A constant rate of ; S

Treatments quickly degradable Slowly degradable degradability of Potential Effective
fraction (a) fraction (b) Hraction b Degradability degradability

1 41.66x4.44 56.77+8.66 0.027+0.012 98.43+3.15 68.48+4.03

2 40.58+2.38 52.83+3.75 0.034+0.007 93.41+4.9 68.63+4.08

3 35.23+4.30 59.76+7.08 0.032+0.012 94.9946.01 66.15+£3.10

4 42.17+3.66 60.42+12.42 0.015+0.011 102.60+5.12 62.08+3.01

5 40.06+4.18 53.099+10.07 0.023+0.013 93.16+4.3 63.52+3.5

6 31.42+6.09 63.21+£11.83 0.023£0.016 94.63+4.8 59.20+2.9

p>0.05) wily o lajlows oy ()l sine B pie Sl ()l o By y> g3 pie
(p>0.05) The lack meaningful letters signify the absence of significant difference between treatments
(F ons Sl g gy uonslog)Slo oo b b pesd 3 il (1 l5e b oad <Kulb )3 ol (¥ o(40l3) oyl o o 3 (oails (V 2 olis aialojl (sl ylos

<5299, yaatSuld )3 (sl (5 cond gg9,50le 5 CSld )3 (Al (B c0did g299,50le )3 sl
Experimental treatments were: 1) unprocessing corn grain (control), 2) Steam-flaked corn grain, 3) yeast and steam-flaked
corn grain, 4) microwaved corn grain, 5) yeast and microwaved corn grain 6) yeast, steam-flaked and microwaved corn

grain.
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Figure 1- Dry matter degradability (%) of corn grain processed by different methods
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Experimental treatments were: 1) unprocessing corn grain (control), 2) Steam-flaked corn grain, 3) yeast and steam-
flaked corn grain, 4) microwaved corn grain, 5) yeast and microwaved corn grain 6) yeast, steam-flaked and

microwaved corn grain.
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Introduction: Cereal gains are important source of energy in livestock diet due to high amount of starch they
store in their endosperm, but there is a paradox in grains nutrition in ruminants. Without processing, most of
grains, specially corn and sorghum, starch will not be effectively digested, but most of processing methods can
increase starch degradability in rumen and therefore increase acidosis risk. The dynamic of starch fermentation
in rumen is an important indicator of nutritional value of cereal grain in ruminants nutrition. Due to reduced loss
of methane and heat, available energy supply for the animal is greater when starch digested in the small intestine
compared to starch fermented in either the rumen or large intestine. Several chemical and physical methods are
commonly used for feed processing; however, chemical processing methods have been criticized recently
because of toxic chemical remnants. Physical methods such as grinding, rolling, steam flacking and newly
microwave irradiation are commonly used for grain processing. Among these, steam flacking and microwave
irradiation have been considered as the most favorite methods for horse and ruminants. Steam flacking can
increase starch availability and therefore the rate of degradation in rumen, but microwave irradiation has the
reverse effect, so that overall degradability and digestibility of starch will be decreased. Yeasts have been used in
human food processing for a long time, but recently it has been received considerable attention as a potential
method of animal feed processing method. Every processing method will affect the extent and location of starch
digestion in a different way, but for ruminant nutrition, the aim of all methods should be to optimize the place
and amount of starch digestion in the different parts of digestive tract, so that both the rumen fermentation and
intestinal digestion have optimum rate and host animal can achieve the most effective rumen microbial growth
and also high glucose absorption in small intestine. None of processing methods can show such a combined
effect itself. Therefore, this study was conducted to investigate the effects of different combinations of physical
and biological methods of processing on chemical composition and rumen degradability parameters of corn
grain.

Materials and Methods: This experiment was carried out in a completely randomized design with six
treatments, each with three replicates. Experimental treatments includes: 1) un-processing corn grain (control),
2) Steam-flaked corn grain, 3) yeast treated and then steam-flaked corn grain, 4) microwaved (850 W for 3
minutes) corn grain, 5) yeast treated and then microwaved corn grain 6) yeast treated, steam-flaked and then
microwaved corn grain. In order to treat with yeast, corn grains were mixed with solution of 4 percent yeast
(Saccharomyces cerevisiae) in a 2:1 ratio and then incubated in 35°C for 24 h. Dry matter, organic matter, crude
protein and crude fat were determined using AOAC standard methods, and NDF and ADF was determined. Dry
matter degradability of samples was determined using nylon bag technique. Samples were placed in the polyester
bags and incubated for O, 3, 6, 12, 24, 36, 48, 72, and 96 h in the rumen of three mature Dalagh rams.
Degradability parameters were estimated using non-linear model and all data were finally analysed using SAS
(9.1) statistical software.

Results and Discussion: Results of this experiment showed that type of processing method had significantly
effects on chemical composition. Processing methods including microwave irradiation increased dry matter,
organic matter, crud protein, neutral detergent fiber, acid detergent fiber, total digestible nutrients, and decreased
the amounts of ether extract, non-fiber carbohydrates and neutral detergent soluble fraction of corn grain.
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treatment have no significant effect on dry matter degradability of corn grain, however, methods including yeast
treatment especially the combination of yeast, flaking and microwave methods caused a non-significant
reduction in the effective degradability and rapidly degradable fraction and also an increase in slowly degradable
fraction of corn grain. Both of non-combined methods (steam flacking or microwave irradiation) caused a
reduction in slowly degradable fraction of corn grain. The highest amounts of rapidly degradable fraction were
also observed in these two treatments.

Conclusion: The results of this study demonstrated a significant effect of different processing methods on
chemical composition of corn grain and had considerable effects on rumen dry matter degradability. Based on
these results, it can be concluded that wet or dry heat processing methods are not appropriate processing methods
of corn grain for ruminants nutrition, whereas combination of yeast treatment with steam flacking and
microwave irradiation can be considered as the most appropriate methods.

Keywords: Corn grain, Microwave, Processing, Ruminal degradability, Saccharomyces cerevisiae
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Table 1- Ingredient and composition of experimental diets

39, AR R 39) V-YY 39) YO-YY
. ) 1-10d 11-24 d 25-42 d

(o) ias s (/) 535,555 il s (/) 53,555 il s (/) 53,555 il g s

iet Ingredients (%) Different levels of Artichoks (%) Different levels of Artichoks Different levels of Artichoks (%)

(%)
0 1 2 0 1 2 0 1 2

égm 51.70 52.81 53.93 51.18  52.29 51.41 5439 5551 56.62
(Cp- 75¥) Lgus dllos
Soybean eal (44 % CP) 32 32 32 3350 3350 31.50 3371 3371 33.70
(h,5L3) (S o) 3.17 3.04 2.90 523 519 5.06 615  6.02 5.88
Su'nflower Oil
<P oI 6.01 6.01 6.05 3.85 3.84 3.84 0 0 0
Corn gluten
Sl el 53 1.94 1.94 1.94 1.67 1.67 1.67 151 1.52 1.52
Di calcium phosphate
Glo ))%
ovetorshell 1.34 1.35 1.36 109 110 111 1.05 1.06 1.07
g:'jt““ 0.39 0.40 0.41 039 040 0.42 039  0.40 0.42
AT
wine dya JoSa 0.25 0.25 0.25 025 025 0.25 025  0.25 0.25
Mineral premix
Yo -
oS 0.25 0.25 0.25 025 025 0.25 025  0.25 0.25

Itamin premix
OEPP 0.11 0.11 0.11 002 002 0.02 0 0 0
Threonine
oisie JI= o> 0.34 0.34 0.34 026 026 0.25 025 024 0.24
DL- methionine
FESTUR S
Artichoks powder 2 ! 0 2 ! 0 2 ! 0
LS g5 cpid = I
airetyv) 0.5 05 05 022 022 0.22 0.05 0.05 0.05
e BB (55 )
(p 59515 S s) 3025 3025 3025 3150 3150 3150 3200 3200 3200
Metabolizabe Energy
(kcal/kg)
(12y9) pB ig
Crud protem ©6) 23 23 23 22 22 22 20 20 20
(1) el 1.05 1.05 1.05 090 0.0 0.90 0.85 0.85 0.85
Calcium (%)
(303) (s JB jiud
Available phosphorus 0.5 0.5 0.5 0.45 0.45 0.45 0.42 0.42 0.42
(%)
(1259) 2118 2o
Soditm ohoride (%) 0.18 0.18 0.18 018 018 0.18 0.18 0.18 0.18
(003) o395 0.94 0.94 0.94 083 083 0.83 0.74 0.74 0.74
Threonine
(253) gt
Moo (%) 0.72 0.72 0.71 061 061 0.61 0.55 0.55 0.55
(10,%) Ot eiste 1.07 1.07 1.07 095 095 0.95 0.86 0.86 0.86
Methionine + cystine
(o) o3 1.43 1.43 1.43 124 124 1.24 1.09 1.09 1.09

Digestible lysine (%)
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1Supplied per kilogram of diet: manganese, 110 mg; zinc, 100 mg; iron, 35 mg; copper, 9 mg; iodine, 1.3 mg; mg, Biotin 0.1 mg, co 0.9 mg
and selenium, 0.15.

2Supplied per kilogram of diet:vitamin A, 1000 IU; vitamin D3, 1500 1U; vitamin E, 15 mg; vitamin B12,. 0.008 mg; vitamin Bs, Yo mg;

vitamin Bz 0.5 mg, vitamin Bz; 4 mg; vitamin Bs 8 mg, vitamin Be 1 mg,vitamin B9 0.2 mg, vitamin B9 0.1 mg.
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Table 2-. Effect of different diets on microbial ileum in broiler chicks (21 and 42 days)
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ileum 9y control  Virginiamycin  Aspirin Artichoke 1% Artichoke2% SEM P-value
Sin N
21day
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Bifidobacteriu
S ¥y
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Escherichia coli
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Bifidobacteriu
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INon-similar means within same rows with different superscripts differ significantly (P<0.05).
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Table 3-. Effect of various experimental diets on blood serum enzymes at 21 days of age
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Experimental diets
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Parameters Control Virginiamaycin  Aspirin Artichoke 1% Artichoke 2% SEM P-value
Sy el Y1 17.502 17.752 14.25b 15.00% 13.75b 0.94 0.02
ALT(UIL)

e Pypcel Sl 99.252 103.252 95.252 97.252 84.75° 3.39 0.01
AST (U/L)

Sl IS 1001 1989 1971 1888 1869 42.69 0.16
ALP (U/L)

(P<1+0) a3l o wal Yo ine olis clls aliio e gl cindy ya 31 (clo 3 Sils’
1 Means within same row with different superscripts differ significantly (P<0.05).
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Table 3-. Effect of various experimental diets on blood serum enzymes at 42 days of age
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el Byiel (Y] 19.50 21 21.50 19.25 18.75 0.70 0.09
ALT (UIL)
3yl 5 gisal L]

; 88.25 87.00 83.25 86.00 84.75 3.15 0.82
AST (U/L)
i (IS 1350 1363 1354 1329 1257 49.43 0.56
ALP (U/L)

(P<e1-0) w3l o pal o ime cglés gyl aliio e g sl Cindy yo S5 sl Sike’
L Means within same row with different superscripts differ significantly (P<0.05).
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Table 5- Effect of experimental treatments on level of HI- antibody titers against sheep red blood cell (23 and 30 days) and
Newcastle vaccine (14 day) in broilers (log 2)

ool
Parameters
- adol Cud Ll Cowd JuwlS g

2olojl slalass i > »
SR Primary titer Secondary titer Newcastle
Experimental diets IgM 1gG Total IgM 1gG Total NDHI log2
Al 2.00 2.25 4.25 2.50 3.50 6.00% 3.00
Control
u‘“"l‘””’ 1.75 2.00 3.75 2.75 2.50 5.25b 2.75
virginiamycin
“”MI 2.50 2.00 4,50 3.25 3.00 6.252 3.50
Aspirin
2o ) (KRS8 2.00 2.50 450 3.00 3.75 6.75¢ 3.50
Artichoke 1%
2oV (258 2.25 2.00 5.25 3.75 3.50 7.258 3.25
Artichoke 2%
Lo cllas
S 0.33 0.36 0.37 0.39 0.31 0.33 0.47
SEM
bl 0.57 0.30 0.13 0.25 0.08 0.02 0.76
P- value

(P</o0 ) waibie wn bl gine glis (gl liia pé gy b ygiann 55 el Sila
! Means within same row with different superscripts differ significantly (P<0.05)
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Table 6-. Effect of various experimental diets on growth performance of broiler chickens at 42 days of age

ool slalows
Experimental diets

LSS ERStIRYYY O lolii g Ol (V) Sy (AY) (59,558 o glos el waw
Parameters Control virginiamycin Aspirin  Artichoke 1%  Artichoke 2% SEM P-value
(3905 2/p)5) Sl Bpas 103,38 be 100.89 © 101.68° 109,352 107.93 % 1.64 0.007
Feed intake (g/b/d)

(9080 p)5) 039 LRl 49.26° 48.35P 48.19 b 5457 2 54.14 2 0.556 0.0001
Weight gain (g/b/d)

he s o s 2.10° 2.09 @ 2.11¢° 2.00° 1.99 b 0.024 0.007
Feed conversion ratio

byl asls 230.25° 236.50 P 224.75° 264.252 262.252 5.913 0.0004

European index

(P<-1-0) 3l o mal H5 ize Cglis (gl alio e g b cndy yo S5 slopSike
1 Means within same row with different superscripts differ significantly (P<0.05).
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Introduction: Medicinal plants play an important role in maintaining the health and performance of the
poultry during stress. One of the most important medicinal plants is artichoke. Artichoke, the scientific name of
Cynara scolymus and the Latin name Artichoks, is an herb of the chicory family of the oldest medicinal plants.
The extract of this plant improves arthrosclerosis and liver damages. This experiment was conducted to
investigate the effect of Artichoke medicinal herb on growth performance, microbial population, liver enzymes
and immune response in broiler chickens under cold stress condition in a completely randomized design.

Materials and Methods: In this experiment, 400 one day old broiler chicks of Ross 308 were used in a
completely randomized design with five treatments, four replicates and 20 chicks in each replicate. Experimental
treatments were control (basal diet), antibiotic (basal diet plus 0.0015 percent antibiotic virginiamycin), aspirin
(basal diet plus 0.2 percent aspirin powder), 10 and 20 g/Kg artichoke powder. During the experiment (42 days),
the chicks had free access to water and feed. The broiler chickens were exposed to a temperature of 32°C at one-
day-old, with stepwise reductions to 25 °C, 20 °C and 15 °C on days 7, 14, and 21, respectively. At this point, a
temperature of 15 °C was maintained until the end of the experiment. At 21 and 42 days of each experimental
unit, two birds were selected and the gastrointestinal tract opened in an aseptic condition adjacent to the flame.
Using pre-sterilized aluminum foil pieces, 1 g of ileal contents was removed and added to tubes containing 9 ml
of phosphate buffer saline and transferred to the laboratory to determine the population of Lactobacillus,
Bifidobacterium and Escherichia coli (E. coli). The number of bacteria per gram of sample was calculated. At
the end of days 21 and 42, the breeding period after two hours of starvation from each experimental unit of 2
birds were randomly selected and 2 ml blood was taken via a wing vein. Serum samples were isolated after
blood coagulation and transferred to the micro tube and centrifuged for 10 minutes. The enzymes activity of
Alanine Aminotransferase (ALT), Aspartate Aminotransferase (AST) and Alkaline Phosphatase (ALP) were
measured. To assay the primary and secondary antibody responses against sheep red blood cell (SRBC), at 16
and 23d of age, 2 birds/replicate were immunized intramuscularly with 0.5 mL 10% SRBC. Blood samples were
obtained from the brachial vein at 7d following each injection (days 23 and 30). Antibody titers against
Newcastle virus were measured in serum samples by hemagglutination inhibition assay.

Results and Discussion: The results indicated that the population of E. coli was not subjected to
experimental diets at 21 days. Lactobacillus population was subjected to experimental rations at 21 days. The
effect of experimental diet on Bifidobacterium population was significant at 21 days of age. The experimental
diets containing antibiotics and aspirin reduced and increased Bifidobacterium population respectively. The
effect of experimental diets on the population of E. coli was significant at 42 days of age. Both levels of
artichoke reduced the population of E. coli by comparison with the control and antibiotic groups. The diet
containing aspirin and antibiotics also reduced and increased the E. coli population, as compared to the control
group. The effect of experimental diets on Lactobacillus population was significant at 42 days of age. Antibiotic
diet lowered the Lactobacillus population compared with other experimental groups. The effect of experimental
diet on bifidobacterium population was significant at 42 days of age. The diets of 2% of artichokes and
antibiotics increased and decreased bifidobacterium population respectively. One reported in a study that
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evaluated the phenolic compounds of leaf extract and their antimicrobial activity that the compounds in the
plant's extract such as chlorogenic acid, cinnarin, luteolin-7 rhinosinus and sinarocide showed high activity for
combat with organisms. Experimental treatments had significant effect on activity of liver enzymes. The
treatments 2% artichoke and aspirin were reduced activity ALT at 21 days. The treatment 2% artichoke reduced
the amount of AST enzyme compared to control and other experimental diets. The experimental diets had no
effect on ALP at 21 days of age. The effect of experimental diets on blood enzymes at 42 days of age was not
significant. The result of a study showed that artichoke extract reduced the concentration of AST and ALT in
broiler chickens. Kraft (1997) stated that watery extract of artichoke significantly reduced the concentration of
AST, ALT and ALP compared to control group. The effect of different diets on the antibody titer against SRBC
in 2 stages (23 and 30 days) and Newcastle disease (at 7 days of injection and 7 days after blood donation) was
not significant. According to the results of the present study, Rahimi et al. (2011) reported that the antibody
produced against RBC of sheep between rations (containing 0.1% garlic and control) in both temperature
conditions (normal temperature and cold temperature to create ascites) was not meaningful. The results of this
study showed that the diets containing each plant and their interaction did not have a significant effect on the
antibody titer against Newcastle disease. Feed intake and body weight were increased and feed conversion rate
was decreased in artichoke powder received groups in comparison with other treatment.

Conclusion: Antibiotics are used to prevent bacterial infections and improve the digestive system's health in
the poultry diet. In this research, which was carried out under cold conditions, virginiamycin antibiotics not only
had no positive effect on the ileum microbial population, but also compared with control treatment reduced
beneficial bacteria and increased harmful bacteria. It is concluded that the inclusion of 2 percent of artichoke in
broiler diet, under cold stress conditions had positive effect on microbial population, liver enzymes and immune
response in comparison with control treatment and antibiotic treatment, therefore it can be recommended.

Key words: Artichokes, Bacterial populations, Broiler chicken, Cold stress, Liver enzymes.
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Table 1- Ingredients of basal diets used in the 10 and 24 days

(4253) (Shss dge Sie 10 Sie 24
Ingredients (%) 10 days 24 days
<P 56.52 59.01
Corn

0 .

AL g dlnis 37.01 34.05
Soybean meal (44% CP)

S oEs, 2.26 3.00
Sunflower oil

S S (52 1.79 1.55
Dicalcium phosphate

peld LS 0.80 1.09
Calcium carbonate

b S 0.30 0.30
Common salt

O U 0.05 0.05
Sodium bicarbonate

..

ety oo 0.25 0.25
Vitamin premix*

2uiinn dlyo Jas 0.25 0.25
Mineral premix?

et 0.36 0.26
DL- Methionine

L-Lysine HCI

oigrmd 0.10 0.04
L-Threonine

2 B2 (yolizg )5 o ST Ks cyolizg )5 ko 2 A (uslizg 25 oo 11D slizg Mol 2015 1800 A (ysslyg Mol 2015 11000 o 55k 2 53 isslizg bl iy *
355 o By IS S 8 ko 250 Sty sl 5 o 12 1S5 s 5 oo 015 SiipSid el .5 o 28 Bz sty 5 oo 01024 B sy .5 e

255 on ool |y S 25 on 015 5 3 5 oo 015 ol 5 Jon 0122 yun 5 s 5 9 5 on 65 5500 5 o 100 0y p 50k y2 55 itee bl ]

vitamin premix provided per kilogram of diet: retinyl acetate, 11,000 1U; cholecalciferol, 1,800 IU; DL-a-tocopheryl acetate, 11 mg; menadione sodium

bisulphate, 2 mg; riboflavin, 5.7 mg; pyridoxine hydrochloride, 2 mg; cyanocobalamin, 0.024 mg; nicotinic acid, 28 mg; folic acid, 0.5 mg; pantothenic
acid, 12 mg; choline chloride, 250 mg.

2Mineral premix provided per kilogram of diet: Mn, 100 mg; Zn, 65 mg; Cu, 5 mg; Se, 0.22 mg; I, 0.5 mg; and Co, 0.5 mg.
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b =Y o i 3kl (gllas =SEP dslee oyl jo a8
=Yty 0 3l b & ol s & udplie BB (53
pB,lolaws =N (o8, ya (gl Jdo 3l eolatwl b odd (s i (o550l

p oy pile )
4 Seigom Voo B> g oo 5 S g alejl )
ol > 85 )15 lilas gy 3590 9> Glalel Sl el
o 3 308= Luly g 5 2565 angn askd 400 s islejl
33 WS )b B > ilol 5 wolid S5, 25-44
hpdy &ygo S5 53 dag 4k 20 5 S5 ez oles B L
5 a2y Jol Al Yl coglio gl & 525 Jgamayy o) il
0=l 53 il (uilio pudlie BB (5551 5 Pl (nS9n Oljee
logtalofl )3 gy 350 pB)] g3 25 o8 b 0lital oo
Cad 4 SYoleo (295 Slstean dub Cax g 355 pgd 5 ol
oinlejl cpl il 3 .cd,3 )15 ooliul 590 ¢ L Olsl ool
Jsl Galejl 5l am Jlo €S el (2bj)l 590 92 Sl 4 a2 L
O3 0805 (S pslanz ob (il 5 de o Sy g 35 p93
xS0l gsdae oglanr gy ot ol i L6 (555
=t e gtlie B (5,00 (25l s 4y g iz 405
31 ol Cawd 4 Ysleo 55 g NRC (1994) 905y dlslas ol
w3l om 9 €85 )8 3T 350 525 (aloesds S oy el
Ll o e glie B8 (65,30 30 ¢ o liowd LSy el Cannd
235250 92 pedgilie BB (55l Olise 035 e e 3
Iyt sy g 25 gy g 3l o2litel b pgus Slejl (sl Loy
Kcal/kg) NRC (1994) Joas =1 a5 48,5 b 3
-3 (2965 Kcal/kg) NRC (1994) \gsu,S, aslae -2 (2640
Cwd 4 ygem)Sy SYolxe =4 (2814 Keal/kg) (s59lom (ybs)
EYolae dy g Ly =5 (2775 Keallkg) pos Lialossl 51 oal
ol 55 (2420 Kcal/kg) NIRS jsg) 5l odcsl Cawd 4 yommS)
Slhgs alig) iy phalidl e (63,Slae (slapasls il
L) 55 byl 290 olie fas copd g wlig) (Byan

ol oo (ads byl o] Gelel g olen B3l 39 opn )
5 Lads g 03,8 51ET (S50, 24 o 5l Yol Coms (o 1Y

ol >t (559, 29-44) (iloil )93 3 9 (539, 24 5 1 s

3- As fed

sl e JulB (5350 (5 oS 3t

Oigy jleslaiwl U Yo ad 5 Slys s j3 pgySansT clale
g S sladiged s 551 03,5 s (20) (San 5 el
JTE SR SPIN 75 1Y EICHUIN | L SRR JNNFE  FECRNVEY
pedgrlio JB (55,51 5 (AME) (5oLl pudgilio L6 (555
leslawl U o s (AMEN) (455500 (slp 0dd sl (5ol
(5) Bud e 2 5 1 Ly,
AME = GE Diet —-GE Excreta * (Cr203 Diet / Cr203

Excreta) (1)
AMEN = AME - 8.73 * [N Diet - (Cr203 Diet / Cr203
Excreta) * N Excreta] 2)

Shes 5 o p& (5,51 :GE Diet

Y aib o5 1 3> s (o5l :GE Excreta

Shed 5 o Sl clale :Cr03 Diet

Y gib p 5 1 Silis cdale (Cr03 Excreta

Shes p)5 2 ) Gy cdals :N Diet

Y aad 0,5 1 > 595w clale (N EXcreta

wrr S sl 6ol pudglie BB (55l me ) o
39524 510 g 95 3 2 08, 11 gl LB (5, jualie
03,5 dpoloxa 5 alaly J oolial
AMEN b}l o8, = AMEN &5 50 055 — [(AMEN 6 5>

@y AMEN iylojl 0p2) /23S0l ]
AMEN _i3lejl o8, = AMEN &5 50 0,5 — [(AMEN 6 5>
@y AMEN ilojl 0p2) /2 S0l ]

bl sla il

> adlas )90 92 )] (oleend Sl 5 (560l Alie (sl
ool J38le i 5l @y Jshie 53 033 @l (ke L o
SO L cows= 5 Ubg) s MEANS 444, 51 SPSS Version 17
-4 5 SPSS lile 5 5 ¥olae 359l yolaie s o3l diges
4 AMEN 4, cpl ;5 a5 .05 oolawwl Enter 4,5, 4 Regression
e Olgmis dny o B 4 i) (elod g il yiite oy
i 115 (slos) 5l duslia g 2505 48,8 55 5> it
Orzxen g iz laie o 53 92 i pB)l ond (o iy
MEANS 459, 5l (s590s0 o9y 4 0ad (5 uSo03ll 1olae b duglas
15585 dunlio e (1) 5 oolitul odd s Cuni I dg) il 9
3yl (glas 3l gadg oyl 5l oel Cawd 4y calizeo (glaJio
o3litl b i s 5 bl sllas 3,5 e3lil (SEPY i i

1-IKAC-400 adiabatic calorimeter (IKA-nalysentechnik
GMBH, Heitersheim, Germany)

2-Standard Error of Prediction
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ol 05 )55 93 oyled Jgd (4) 23,8 )13 4335 5590 308= Luly g cloinly d> 8> dpogs
33 g Linlejl 53 odlil 3y90 (ool (Lo s (g dlgo g I

(5390 25-44) pous Lialojl 5 ealital 3,50 (slao e (gdio dlgo Cili § oS5 =2 Jour
Table 2- Composition and nutrients concentration of diets used in the third experiment (25-44 d)

AMEN (55 59,
Method of AMEn determination

D) peliane (295 Cund 4 dblae 295

. NRC
(4o5) STyss Slge NR%’** NRC dsls &5 s o] NIRs
Ingredients (%) recommendation ~ VRC Equation  Direct bio-assay ~ Output of the
output developed equation

# 35.00 35.00 35.00 35.00 35.00
Barley

= 32.29 34.90 33.67 33.40 28.08
Corn

0, .

A g Al 26.26 25.70 25.98 26.00 28.50
Soybean meal (44% CP)

) 2.65 5.60 1.53 1.74 4.66
Sunflower oil

Slond ol 03 1.54 1.54 1.54 154 153
Dicalcuim phosphate

el oS 0.91 0.91 0.91 0.91 0.90
Calcium carbonate

P Sos 0.31 0.31 0.31 0.31 0.32
Common salt

O 2 0.10 0.10 0.10 0.10 0.10
Sodium Bicarbonate

1. .

sy JoSa 0.25 0.25 0.25 0.25 0.25
Vitamin premix*

2 .

e Slga JoSa 0.25 0.25 0.25 0.25 0.25
Mineral premix?

odge - J > 0.25 0.25 0.25 0.25 0.26
DL-Methionine

28508 023 =) 0.19 0.20 0.20 0.19 0.15
L-Lysine HCI

osgy=dl 0.06 0.06 0.06 0.06 0.04
L-Threonine

oy ohons OluS 5

Chemical composition

AME,

(ps55kS 5 s S5LS) 2850 2850 2850 2850 2850
(kcal kgt)

(223) P oSz 19.00 19.00 19.00 19.00 19.00
Crude protein (%)

(1053) eelS 0.85 0.85 0.85 0.85 0.85
Calcium (%)

(303) > JB s 0.42 0.42 0.42 0.42 0.42
Available Phosphorus (%)

(3053) 0.16 0.16 0.16 0.16 0.16
Sodium (%)

(10,3) O + izt 1.09 1.09 1.09 1.09 1.09

Methionine+ Cystine (%)
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(%) o5 0.86 0.86 0.86 0.86 0.86
Lysine (%)

(o) o395 0.74 0.74 0.74 0.74 0.74
Threonine (%)

Pl b 3.94 3.97 3.96 3.95 4.01
Crude fiber

11 D el Mol >y 1800 A ok Modlips aly 11000 w5 o ool 1) 25 (sidie Slgas 0 5| sk o 10 simaliyy bslss iy -1
S35 sl 55 e 28 B eoliss 5 oo 0024 B usliss 5 s 2 B sy o5 e BT Kapmolivg 5 oo 2 A uslisy 5 s

S 5155 05 o 250 o555ty s 5 oo 12 K55 gl .5 Lo 015
il o5 o 0122 s 0,5 a5 s 05 s B5 15550 05 oo 100 0.5 o s | 5 (s Slg0 0 51 o5k 12 53 Gres Lsbie i

IS 05 ke 05 5 5 5L 015
1-Vitamin premix provided per kilogram of diet: retinyl acetate, 11,000 1U; cholecalciferol, 1,800 1U; DL-a-tocopheryl acetate, 11 mg;

menadione sodium bisulphate, 2 mg; riboflavin, 5.7 mg; pyridoxine hydrochloride, 2 mg; cyanocobalamin, 0.024 mg; nicotinic acid, 28
mg; folic acid, 0.5 mg; pantothenic acid, 12 mg; choline chloride, 250 mg.
2-Mineral premix provided per kilogram of diet: Mn, 100 mg; Zn, 65 mg; Cu, 5 mg; Se, 0.22 mg; I, 0.5 mg; and Co, 0.5 mg.

(St oslo bl 1) g2 P (s JS5LSTp SoS) pudlio B (55,15 () (o5 30U1 -3 Jgo
Table 3- Proximate analysis (%) and metabolizable energy (Kcal/kg) content of barley varieties (dry matter basis)

B S o 5> Jolooli poid > Joloxel o R . AMEn AMEn
JEE i osle )MLi o j\m;ﬁ ’ 9191)‘*3 P OB e Sier 10 555,24
f Dry i Crude  S75woms =08 Crude  Crude NFEL < 2% )9
Iltem matter Crude fiber Insoluble fiber in Insoluble fiber in rotein fat Starch 10-d- 24-d-

Ash acid detergent  neutral detergent P AMEn AMEn

Oler ot
Bahman 92.00 3.37 3.04 5.33 21.63 12.30 2.39 67.17 70.89 2658 2752
Hamedan
”"m’_ 9490 411 3.27 6.01 20.33 10.59 242 49.35 74.15 3111 3141
Valfajr
;:;ht 93.40 278 2.78 4.93 19.91 12.73 1.82 55.53 73.28 2280 2701
sCald 93.60 2.56 1.92 3.21 21.90 11.39 2.03 57.11 75.69 3245 3244
Gorgan 4
ef o . 9320 343 2.36 4.40 19.64 10.45 225 50.45 74.71 2411 2530
Bahman Karaj
Lty 93.80 2.77 1.92 3.37 19.72 7.57 1.81 58.10 79.73 2400 2939
Pakootah
@.l"“_ 9240 281 2.06 3.14 18.72 12.31 2.49 52,04 72.74 2948 3264
Reyhani
255209,
Karoon in 9410 3.72 2.55 4.04 19.66 12.36 255 47.97 7292 3131 3337
kavir
u:r‘as 9240  3.03 1.84 3.68 21.86 12.38 2.16 59.36 72.98 2964 3130
30’_"‘5 9260 281 2.70 4.54 24.95 10.16 2.38 55.74 7456 2896 3020
Fajr 30
'\"‘;ﬂ"" 93.24 3.14 2.44 3.40 20.8 11.26 223 553 74.16 2804.4 3005.8
ean
Coefficient of  0.96 15.9 20.6 21.5 8.7 14 12 10.3 3.18 12.26 8.9
variation

- . 1
iors jl sl ojlas
INitrogen free Extract
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2503 L8 4 s a8 el o3 L) Ll leews oSy

5= LB mdlie LB (5531 (13) l)\Sen g pudiois yeai
sl gy s jlodlawl Ly 1y g0y olols ddlaio )0 o culs
3,00l eslil ogy L (559, 28 L 18 o > 2568
Pl il B (g3l palie g 253D 418 (a0 3y90 Y gu28
PSS 5 IS 2999 3 2073 | el 5 o,
JoB 501 (1) ohlsen g (op81000 )8 5135 Sis oole
2939 SISV I) Cedd g )sz|9 6ua))l ‘u.:bo) falﬁ)] MyLua
pS5kS )3 £ JSsks 2814 1) (nalojl 350 52 (g5 pB)) (0L
W0,8 o)l (Sid ool

J-B 5l berd S 5 nSlie 4 ojlocs Jgao
P odd alhlmls L pols Gdod )0 3290 92 pl8)) prdgilie
by lan .ol 005 auslie FeedStuff 2014 ¢ NRC (1994)
pdglio BB (6551 g oleord 4285 @l 23,5 oo odalia &S
2014 4 NRC (1994) Jghs ;3 osi 1)) polie b Slpl g pl5)
Sl g plB)] 385 wyp 4 5L 5 Cunl glize FeedStuff
‘5)““’;{“ )KMJT I)
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(1994) o iumy doleo 5 iulojl cpl 55 oal Cowd 4 &Ysleo
Jods 3 &S b len .l oad (5155 D o)leds Jod> ;5 NRC
(1994) o i doles jl ol Cuwd 4 ol 33,5 oo oanlive 6
|y pdsilio U 2550 5 30 lsson (¢jslse s b NRC
S oo 135 sl sl
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2/56) 4 15,5 o (duoyd A111) iy a8 53 iy pls 2S5
Ol oasieS g oy 351 2031509 Sy oy L (10
1/BA) L)) 5 (3o I2T) yorilly pl5) 5 i s 55 oyt
Jeloels yud 105 odalie dojyd 20/6 &l s gy b (doyd
By g (303 B101) joxilly p6)) 3 o5 & (sl 229 5
9 oy b oy 2115 s e s L (o 3/14)
i oty 5 bl e S Sl sy e e
17172) Loy g (no > 24195) 30 o6 pB)) &) bgrye iy &
g1 2oy 81T Slpess Co s b (duopd

P 2 i an o P (eSgn Oliee (S 9 Oy
14 ey s copo b (duoy> TI57) bgSL o (2o 12/73) cuis
P 2 Pl BBl g Sk (izmen 035 odaliie 20>
5 (1203 2155) 55" )3 (1g)LS pB)l & bogypo i 4 iz
9 opyii g0 oy 12 Sl co i b (doyd 1/81) oligst
9 (3moyd B7/17) e cyoge pB)) 33 5 atlis ljun o yieS
oy 1073 clposs coyi U (mo p AT197) 198 15 049y
P 4 38 e )l ole ojlas e 5 pSlis Al saalie
(10,5 T0/89) laen yot 5 (o y> T9/T3) oligSL pl5,] & Logyyo
Dy doyd 318 s oo b

P51 s 0 a8l lis pgd Liales] ) sl Ccomd 4 gl
3245) 4 (55 L5yl sy 4 559y 10 s 3 52 cilie
sy 08 5 pedgilio BB (550 sl oyt S (5 )k
L i 48 (5500 s 508 1 (o5 2280)
J2B (55,00 sSilae (izeen 392 2003 12126 lyis g5
25 &S5k 2804 (o ] 53 2 iliseo P8 s 53 rediplie
g il p)) (53 mandplie JB (655 jlde JBo 5 ST
3337) 25 3 09slS pLE) > s 4 (Sigy 24 o
s> B19 Sy o (5 IS S2T0L) i 5 (5 JSoAS
A5 oanlie p)SlS 3 (¢ JIS5LS 3005 SSke

bgye gl 3,5 o odnliio 93 0)lad oo )3 &5 psbolen
P o 5 e LB (55 (piomod 9 (olbond 41205 &
5 otloosd 45 3 &5 Llaeglis . Sl Mols g Cilises
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(2014) s NRC (1994) 5 oas «0l)) polia b pols o5 13 39290 92 pB)1 (5 JS'4hST 2,5 olS) mandlio BB (5550 9 () (oliowds S 5 Silio dulio =4 Jou>
FeedStuff
Table 4- Comparison mean of the proximate analyses (%) and metabolizable energy (Kcal/kg) contents of the barley varieties used
in the present study with the amounts recommended by NRC (1994) and FeedStuff (2014)

1 ol ojons AMEn
Kis odlo )...MSLs |>\> n_éu‘ |>L> ey e J d)h ) AMEnR L; 2
Dry Ash Crude Crude NE N_‘t)”” 10-.555,10 22) 4
matter fiber rotein itrogen- d-AMEn Pl
P Crude fat free extract AMEn
).g.é\) .A".A .
Present oSbe g0y 3.14 2.44 11.26 2.23 74.17 2804 3006
Research Mean
NRC 1904 Ot 89 - 6.18 12.36 2.02 - 2966 2966
Mean
p-value <0.0001 - <0.0001  0.0549  0.0348 ; 0.1714 0.6520
tolse 14.86 - -23.39 2.20 2.48 - -1.49 0.47
t- value
FeedSuff  oSle 89 2.81 5.62 12.92 213 65.52 3090 3090
2014 Mean
p-value <0.0001  0.0670  <0.0001  0.0088 1.18 0.0001 0.0275 0.3495
tolse 14.86 2.08 -19.89 -3.33 0.2674 11.57 2.63 -0.99
t- value

rarg jloslinl b > lisco plB)) gl 043 03l by (6 5kSTp )T 5bS) diilio BB (555 (nrister sloabileo D g
3924 510 zsgs
Table 5- Metabolizable energy (Kcal/kg) prediction equations developed for different barley varieties
using 10 and 24-d-old broiler chickens.

o Jolse Cunl Joo

R2
Age Factors Regression equation
Lf(;j(;:)? NFE,EE AMEN=27.27NFE+407.87EE 97.80
i{’é:; NFE,EE AMEnN =33NFE+271EE 97.10

ot 8l 53 ol gl ol e S (o 531 oo
P 5kS > 69k 2850 laojer plos (g3 talesl ol pll
NRC 5.6 shrt s 4 el (ol o) Jy 23 45,5 o
Sojolgn Voo 2850 659000 dac 2796 NRC alslee 2934
0390 £S5 LS 53 JLSLS 2987 NIRS g 2849 ool s 4
iy & o alis liee (wlol » NRC (1994) dslae .ol
il Gl b e padglie 5 (55,1 5,5 5 (21)
5 S slaygSLe plo 9 0,6 (Stusen o] pin cobs
w2 Clled s 39Sy il do 59 (il it aiile (o lews

Ol (St glatolis pe gy Bl b jlide 4 jlud

oinlejl > aasgs jlotel cawd 4 3, Slee T ojlads Jgi> 5

boyyo jlos 23,5 o oaalio a5 jobolod .l 633,51l pouw
ol Slpl g pB) 5l 6 5V (ably pué 3,91 48 NRC dolao 4
Shss b ey waih Jos 4 ) 2 Slas oy peams ob
Sigdsn s 4 Cand 539 VL ()1 gme pob & 3 bz s>
NIRS ables g NRC e jlasi poizman il (o5l 3 Slas
39 S0 & Comd 5 F0ml 8y 2pgl 2 Sl g <,
o i 4 I s )8 il yd 5V (5l L oo e g Azl
a0y Slas (Jg iob lis £ 5YL 5Sles NRC s0c 4 NIRS
inlojl ol 5l odel cand a4 dsles dae Lo D95 (6 xe O yg0
Jls < YLain) 8 iy (s5lom slass & K25 s2,8kas 3



B9 ol 30 2 sy ol pandgalio BB (6550 olie (it (oS s SYlee (s

5 3485 ol Jole S¥alao 1 oslitl b o sty plio b (Sufslan bg) oo ol s 4y (5 J5bST p SobS) mad e BB (6551 ppolio duglio =6 Jgor
(Sazs o3l bl ) NRC (1994) Ly 005 dvog ¥olao jl Jols polis 55
Table 6- Comparing AMEn (Kcal/kg) values of different barley varieties obtained using biological method with those predicted
using the equations developed in this study as well as with those predicted using the NRC 1994 recommended equations (dry matter

basis).
5L 539 10 (555l 39 24 S35l Fin 10 Joo Fim 24 Jae
TB) F Biological method  Biological method The equation The equation NRC 1994
tem 10d 24 d developed developed
atd 10 atd 24
horpoty 2658 2752 2908 2987 3421
Bahman Hamedan
2l 3111 3141 3009 3103 3237
Valfajr
. 2280 2701 2743 2911 3337
Dasht
4obs 3245 3244 2892 3048 3430
Gorgan 4
e ome _ 2411 2530 2982 3075 3329
Bahman Karaj
sy 2400 2939 2912 3121 3439
Pakootah
o . 2948 3264 2999 3075 3371
Reyhani
295 P08 . 3131 3337 3038 3097 3389
Karoon dar kavir
o 2964 3130 2872 2994 3458
Aras
30’_"@ 2896 3020 3003 3105 3347
Fajr 30
ol 2804 3006 2935 3051 3358
Mean
AMERN (Kcal/kg of DM) = 3078 — 90.4 x CF + 9.2 x STA(NRC1994)
AMEN=27.27NFE+407.87EE (533, 10 Jse) (the equation developed using 10-d-old chickens)
AMEnN = 33NFE+271EE (5335 24 Jse) (the equation developed using 24-d-old chickens)

M b Slatrgr 15y 3Skee (s JSoSTp SoLS) cilie (sl g, Sl ooliel b 015 5l g AMEN plio olsl 2 005 ilais (slmoye 16 -7 Jout
Sig 24
Table 7- The effect of dietary formulation based on barley AMERn values estimated using different methods (Kcal/kg) on growth
performance of broiler chickens in 24-44 d.

oss (p 51019 (Bpas Sy (p51093) 39 l38! Shed s cupo
Treatment Feed intake (g/period) Weight gain (g/period) Feed conversion ratio
(2640) NRC sas 2579 1316 1.96%

NRC Value (2640)

(2965) NRC dsles 2498 1213 2.06°

NRC Equation (2965)

(2814) 5l 2 2447 1242 1972
Biology value (2814)
(2775) ool cusd 4y Yolao
Equations obtained (2775)
(2420) NIRS 2500 1337 1.87°
P-value 0.1 0.1 0.05

2444 1260 1.94%
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Introduction: Cereals are the main sources of calorie in poultry diets and corn is the most common cereal in
poultry feed formulations; however, in some countries such as Iran, corn is mainly imported from other
countries. In addition to import-associated problems, high volatility of corn price has recently resulted in a
marked tendency between Iranian poultry producers to use other alternative grains in their formulations. Among
the other cereals, wheat, rye, and barley are the most frequently used grains in poultry diets from which, barley is
believed to be a great alternative for corn due to its high productivity and good compatibility to the climatic
conditions of the country. Barley is one of the most abundant grains raised in various areas of Iran and could be
included in the formulations instead of corn. However, the extreme variability in nutrient contents observed
within and between different barley varieties makes it difficult to achieve a good nutrient balance in barley-
containing diets. The energy content of feedstuffs is a topic of high importance for poultry nutritionists since
birds regulate their feed intake based on dietary energy concentration. There are different methods to determine
metabolizable energy (AME) content of feedstuffs including energy balance bioassay (excreta or ileal digesta-
based methods), referring to the standard tables describing feedstuff compositions (NRC and FEEDSTUFF
tables), indirect AME determination using near-infrared spectroscopy (NIRS) technique and the use of
multivariate prediction equations. Energy balance bioassay is the most reliable but time-consuming and
expensive method while nutritionists need relatively simpler and faster methods for accurate feed AME
estimation. On the other hand, contents of standard feed-describing tables are mean values obtained in a variety
of previous studies performed under climatic conditions differing fairly from those of Iran. Most researchers
agree that the values presented in the tables are not reliable and generalizable due to the extensive variability of
feed types and varieties. During the last decades, various AME-predicting regression equations have been
suggested for different feedstuffs but the data used for exploiting the equations have been obtained from animals
and feeds genetically different from the modern commercial strains and varieties. Therefore, updating the
equations using animals and feeds of today seems to be necessary. This study aimed at developing prediction
equations for AME of the most producing Iranian barley varieties.

Materials and Methods: Three trials were conducted to develop regression predictive equations for apparent
metabolizable energy (AME) of some of the most producing Iranian barley varieties in broiler chicken diets and
to compare the outputs of the equations with the AME, values estimated by infra-red spectrophotometry (NIRS)
method as well as with the values published by the national research council (NRC, 1994). In the first
experiment, 10 different barley varieties were analyzed for proximate composition. Then, in the second
experiment, total tract AME, values were determined for all of the barley varieties using 10 or 24-d-old broiler
chickens and chromium oxide as an indigestible marker. Results of the two first trials were used to develop
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AME,-predicting equations using SPSS software and “enter" procedure. To verify the accuracies of the
predictive equations, the third trial was conducted using 400 broiler chicks in a completely randomized design
consisting of five treatments with four replicates of 20 birds each. The AMEn content of the barley variety used
in the third experiment was estimated according to the following five procedures: 1) The AME, recommended
by NRC (1994); 2) The AME, predicted using the equation suggested by NRC (1994); 3) The AME, values
directly estimated in the balance trial (trial 2); 4) The AME, values predicted by the equations developed in the
2" trial; and 5) The AME;, estimated using NIRS method.

Results and Discussion: The equations obtained for 10 and 24-d-old broilers were: AMEN=
407.87*EE+27.27*NFE and AMEn= 271*EE + 33*NFE, respectively. The results showed that the AME, values
exploited from the equations developed in the energy balance assay produced the closest performance to that of
the AME, values estimated directly during the same trial.

Conclusion: According to our findings, predictive equations can be used for accurate estimating of barley
AME, value for broiler diets formulation. In addition, our results showed that the old AMEn values and AMEn-
predicting equations published by NRC (1994) and FEEDSTUFF (2014) are not accurate at least for Iranian
barley varieties evaluated in the present study.

Keywords: Barley, Broiler, Metabolizable energy, Regression predictive equations
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Table 1- The experimental diets (percent) ingredients and their nutrients in various rearing periods

stalol (glno >

(30)) oy slj2! Experimental diets
Ingredients (%) opslel A3, Sl

Starter Grower Finisher
< 57.27 62.07 66.00
Corn
by oS 37.00 31.00 26.00
Soybean meal
b 055, 1.00 2.00 3.22
Soy oil
S S (52 1.50 1.25 1.00
Dicalcium phosphate
Sal S 1.00 1.00 0.80
Limestone
g Ko 0.30 0.30 0.15
Salt
1. .
e~ ey JoSo 0.50 0.50 0.50
Vitamins-minerals supplement®
g s> 0.20 0.17 0.15
D, L-methionine
o _ 0.15 0.13 0.10
L —Lysine hydrochloride
Sl 1.00 1.50 2.00
Enzymite
od 0.03 0.03 0.03
L-threonine
SlialpinSss 0.05 0.05 0.05
Coccidiostat
(0 dunlono) (cisadlge
Calculated nutrients
(F;?LS/LS)JL%LS) M*Ji’L“" J’b dj):" 2050 3050 3150
Metabolizable energy (kcal/kg)
(82)3) pB x5 22.00 21.00 19.00
Crude protein (%)
(a2 3) 02 1.45 1.25 1.05
Lysine (%)
(80)3) Onfirt (e 1.05 0.95 0.85
Methionine + cysteine (%)
(03] el 1.05 0.95 0.85
Calcium (%)
(30 3] i )3 i 0.50 0.45 0.35
Awvailable Phosphorus (%)
(323) e 0.20 0.17 0.15

Sodium (%)

2By cunty 595 1725 2K a5 1 5o I8 E by o el 351y 2000 D oyl 51y 9000 A (ot
225 ko 014 Bo (uolizg p S5 52 p5 koo 10 B cysltyg oo Sl 2 25 o 30 1B (ooling 0,55 12 oS ko 7 1B olig o2 S5k 2 p S e

Pk U5 pgilis 525 o 223y 05 o 20 2 o 5 o 100 255, 405 o 50 2301 4.5 Lo 100 252500 p S
Vitamin-mineral premix content per kg: vitamin A, 9.000,000 U; vitamin D3, 2000,000 U; vitamin E, 7200 U; vitamin Ks, 800 mg;
vitamin B1, 720 mg; vitamin Bz, 3300 mg; vitamin Bs, 4000 mg; vitamin Bs, 12000 mg; vitamin Bs, 1200 mg; Manganese, 100 mg; Fe, 50
mg; Zinc, 100 mg; copper, 20 mg; iodine, 2 mg; Selenium, 5 mg
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389,50 25 Joghs pY 3l 02lital b s 1335 38, 1l 200
S BAS bylecid joyd sla oS sl plp 40 LS5 L
3 joyd slaJgalS s U s oy 10,000 sse )5 ool cumsas

1 . e . e e
aallls 0,93 S 5 (1555 slodgr 13 0,Skee clapals (Sl =2 Jgo
Table 2- Means of growth performance parameters of broilers over the study*

o
) Treatments
e . A s Silw
Variables ol R 555 o rorodysl Sl ok S Jlezsl
Control Thyme Coneflower Thyme+ >k P value
y Coneflower SEM
(%) U'a’m She 3725.00 3550.00 3487.50 3750.00 80.90 0.11
Feed intake (g)
("’s? 039 “:7‘}5‘ 2150.00 1991.30 1925.00 2095.00 62.30 0.10
Weight gain (g)
e o e 1.74 1.78% 1.812 1.79 0.02 0.04

Feed conversion ratio

(P<0/05) 15,15 s sine cglis g ol Lo I Ciliseo By > (sl slouSilio acsd, y pot
!Means with different letters in each row are statistically different (P<0.05).
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Table 3- Relativeweights of internal organs of broilers chickens (as a percent of BW) at 42"day*

o
Treatment
o : U5 et oyt
Variables wle oy U5 )T h)”* v:i’ oyl glss o sl sine Jais]
Control Thyme Coneflower yme SEM P value
Coneflower
Lo 064  0.64 0.65 0.66 0.11 0.77
Lungs
5
' 050  0.54 0.54 0.50 007 0.94
Heart
S
2 215 220 2.14 2.10 0.21 0.39
Liver
Ol 120 117 1.37 1.17 0.23 0.80
Gizzard
(S5 5 S255) body) 4600 4310 4.75% 5.41° 0.32 0.008
Intestines
(o) Soz s Sos slodgy Jsb - 559 g6 108 223 7.27 0.08

Intestines length (cm)

(P<O/05) 5,15 b5 ixe cislis (Lol Llond 5 ciliseo g > (s (slopSilio aciss) o,
IMeans with different letters in each row are statistically different (P<0.05).

Si9282 o 13 (0 0js 3 sey3) (5555 sde g asY linl s (s 4 Jgua

Table 4- Relative weightsof carcass partsof broiler chicken (as a percent of BW) at 42"day

Slos
Treatment
= - 515 st i gl
Variables ol gl J5 )6 Floprotsl Sl s Sile (> ine Jlois
Control Thyme Coneflower Thyme+ SEM P value
Coneflower
2 8 45Y 8488 8730 8571 83.60 6.70 0.37
Empty carcass
e 2467 23.64 24.43 22.72 2.55 0.32
Breast
Lm")_" 20.35  20.25 19.65 19.65 1.61 0.13
Thighs
slisl o
g 1.55 1.84 1.69 1.47 0.39 0.72
Abdominal fat
Sty 20.75  21.38 21.05 20.87 1.95 0.53
Back

5 ol slacs o adle (o0l 8T ke (B Jgin) 2955 5o e
I8 ool slajlos b cov b sladg o 1Yl
09,5 sladag )3 JulSss ok & sk« (PO/05) cé 5

sl slagaals

3l a1 inlejl lales il as ol L s
oot ol 9 Laddyyigh dacamwgid Jold (193 subo sl JolS
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Table 5- Means of differential density of white blood cells and antibody titer in broiler chickens at 42t"day*

ot

Treatment
= - 5 V15 gt i gl
Variables wls ol J5 )6y Foorriries ikl slos ke ()b gme Jloio]

Control Thyme Coneflower Thyme+ SEM P value
Coneflower

(r259) Loy 55 50.75  47.50 62.50 55.50 6.77 0.46
Neutrophils (%)
(1059) Loeusgiel 4175 49.00 34.75 40.00 7.40 0.61
Lymphocytes (%)
() o ddgs! 725 350 2.75 5.00 2.53 0.62
Eosinophils (%)
Con ) JulSss bl 38 925 g egp 7.00° 7.00° 0.66 0.05
Newcastle titer (logz)
Qo) Yl bl 35 e e 2.50° 1.50° 027 0003

Influenza titer (logy)

(P<0/05) 5,5 ,ls sine cglis (g5l Lo 1 Ciliseo 89> syl (sl Silio «cisd, j po
!Means with different letters in each row are statistically different (P<0.05).

by sladasgr ) plul cpl 59 9 cautld b Iy pme 4 bles = e Bl inlojl (claylas aS by lis ubow ol
3 pie (PR0/08) (ooas ok 4y JS)B po by sl o)las oS 42 (> 855 sbdags Jlxb 5 Gogeu b oye 038 55
gy aald 09,5 BNy 4 by ye jlide gt s 039 4l (P>0/05) (6 Jgun) wisls S,

Si92 82 o 2 2 () b slatrgy Sl g ugma 2l s 08 (39 (xSoke =6 Jgu
Table 6- Means of bursa of fabricius and spleen weights of broiler chickens (g) at 42"day

o

Treatment
il } S 5yt g
Variables anli Cpdagl 5y )T h/““ ORI bl sls ke (sl gme o]

Control Thyme Coneflower yme-+ SEM P value
Coneflower
ot ooz 1.04 1.54 1.55 1.27 0.14 0.08
Bursa of fabricius
Job 2.34 2.43 2.02 2.37 0.27 0.71
Spleen
(P=0/08) 55 aalis 5555 & bgspo jluie 09 sladaiul $

ool slalags 3l 09 o0 aalin 8 Joaz 3 45 jobolen w2 5 w51y Ses sladasel )i )l pliSoun 4 3 L gl

Joyads sy julS 65 b (059 Joliios (slaeoeinld (MCH) 503 JsslS (s lSs0n 5lio 5 (ys5 50,3 sla JslS

Lo Wiy 9 9 (HDL) YU JIe b lasaSg pged oSl 2 e 4 (7 Joas) €6, 518 ologl sloylass il o
(P<O/001) 55: s sime (VLDL) iy (s IS 51 28 soiie jo b ay gl oS cdlyys o500 mislSsan
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Table 7- Means of some hematological parameters of broiler chickens at 42"day

ot

Treatment
o : IS5 ot gl
Variables b O] J5 )6y 4 h/““ ORI bl sls ke (sl e o]

Control Thyme Coneflower Thyme+ SEM P value
Coneflower

(el ogebia) 09 508 sl JoelS 1283 1155 11.88 10.55 1.16 0.59
RBC (x108/ml)
(sl p5) CragtS g 795 670 7.38 7.53 0.31 0.08
Hemoglobin (g/dl)
(19) oS glon 2000 2025  22.25 22.75 0.99 0.08
Hematocrit (%)
(iled) Jsbo o> Lasgte 1880 17.00  19.08 23.10 2.29 0.42
MCV (fl)
(p555) Jsbo omslSgon clle o:Sle 00 5 g 6.30 7.55 0.73 0.42

MCHC (pg)

RBC: Red blood cells; MCV: Means corpuscular volume; MCHC: Mean corpuscular hemoglobin concentrations

S asdl as cal jials 55w g gl Cyan il cou
09> Spgl dpsl clalécyizman g 555k e cpl > S5
=ialojl slajlos Lo Ly duglio ) (gl Gpas b ladngs
5515 st fosnn 5 piale] (sl toss 35 Ly inlS

IS (539,82 s > bazsr 5>

e sgb 4 95 VLDL § sy yulS 6 5 b (g 0 b

HalS Bpas b lbasgs g3 HDL mow .l jials islejl
O alla s cosl hal S aali 09,5 b dwglis > (og)b
sz (9 Jotals clale g agl e 4 gy (talS

LS50 82 o 3 b5 oty o5 saminlp clili (,Sike -8 Josa
Table 8- Means of blood biochemical concentrations of broiler chickens at 42"day*

o
Treatments
o ' JB 5yt it o
Variables anli gl J5 6 )T hﬂ ORI 5kl slas pSle () gime Jlois]
Control Thyme  Coneflower yme+ SEM P value
Coneflower
(e S k) 5595 260.48 26453 258.79 251.58 9.29 0.79
Glucose (mg/dl)
(deelp 5 )_" b oisn 5.86°  3.11° 2.89 6.072 0.13 <0.001
Total protein (g/L)
()“J o "{5 ) Lo pelS 55 735.48* 32581  321.29° 74420 36.54 <0.001
Triglycerides (mg/dl)
o b IS b o g 147.10*  65.16° 64.26° 148.84? 731 <0.001
VLDL (mg/dl)
(sl p S e) Yo o b oxB929ed  qa5800 108370 121,940 121.20° 3.10 <0.001
HDL (mg/ dI)
(i oudl p.5 o) Jpiuls 17507 13400  61.35° 154,212 7.64 <0.001
Cholesterol (mg/dl)
(gl 5 o) Sapgl s 599 550 6.20° 5.972 0.13 0.02
Uric Acid (mg/dl)

(P<O/05) 5,15 b5 sine coslis (Lol Llond 5 caliseo g > (i colopuSilio iy o o
!Means with different letters in each row are statistically different (P<0.05).
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Introduction: Nowadays, there is an increasing interest to use organic compounds in broiler chicken diets
instead of antibiotics and other feed additives may cause deleterious effects on the poultry products consumers.
Using medicinal plants have different effects on broiler life such as improving feed efficiency, augmentation of
immunity, producing more desirable carcass and so on. The goal of this study was to investigate the effect of
adding coneflower and thyme alcoholic extracts to diet on performance, carcass characteristics, internal organs
weights and also some blood and immunity parameters of broiler chickens.

Materials and methods: One hundred-sixty 1-d-old chickens (male and female) were randomly divided into
four treatment groups with four replicates in each, and reared for 42 days. The treatments were: 1- control (basal
diet formulated according to Cobb500 nutrients recommendation), 2- adding 0.2% thyme extract into basal diet,
3- adding 0.2% coneflower extract into basal diet, and 4- adding 0.2% of thyme+ 0.2% of coneflower extracts
into the respective basal diets; starter (1-10 d), grower (11-23 d) and finisher (24-42 d) that were fed to the birds
from the beginning. Experimental plants extracts were collected via UV-extraction method by ethanol followed
by the rotary evaporation to eliminate the diluent. All the feeding and vaccination programs of chickens were in
accordance with Cobb500 commercial strain recommendations. Feed intake, weight gain and feed conversion
ratio of chickens were weekly recorded. At the end of the study, one bird of each replicate was slaughtered for
carcass analysis and blood sampling. Blood parameters were assayed via spectrophotometer. Carcass parts and
internal organs weights were expressed as a percent of carcass weight. The antibody titers against Newcastle and
Influenza diseases were assayed. Data were analyzed as a completely randomized design and the means
comparison was performed by least significant different test.

Results and Discussion: Results showed that the effect of treatments on the amounts of feed intake and
weight gain of chickens over the study. Feed conversion ratio of chickens was significantly affected by the
treatments where the lowest was observed in control group and the highest in coneflower group. Carcass traits
(the weights of empty carcass, breast, thighs, abdominal fat and back) and internal organs weights (liver, heart,
lungs, intestines and gizzard) were not affected by the treatments. The weights of body organs are basically
affected by genetic potential that the used chickens were very close in this sight of view, and weight gain also
among groups was not significantly different. Effect of treatments on antibody titers against Newcastle and
influenza was significant. The lowest antibody titer against Newcastle and the highest against influenza were
observed in thyme group. Both of coneflower and thyme were showed having stimulatory effect on antibody
production in poultry, but the different effects observed in the present study may be due to the epidemic of
diseases and also the hygienic conditions of the farm. Adding coneflower and thyme into the diet increased the
bursa of fabricius weight of chickens than the control, but it had no significant effects on spleen weight. It should
be mentioned that the chickens in the present study were vaccinated according to the provider company
recommendations and also a coccidiostat compound was used in the diet that they together can obstruct or
interrupt on the expected beneficial effects of coneflower and thyme on immune parameters. Adding thyme and
coneflower into the diet caused a marked decrease in blood lipids concentrations. One of the desired properties
of medicinal plants is lowering the blood’s and carcass’s lipids that was observed in the present study. It is
reported that these plants have some components suppressing the lipids synthesis in liver and also other ones
effect on lipase enzymes activity in tissues. The treatments had no significant effects on the hematological
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parameters of chickens. Whereas there were no significant differences in the amount of daily feed intake and
weight gain of chickens and also all of the environmental conditions for chicken were the same, therefore none
of hematological parameters were affected by the treatments.

Conclusion: Generally, adding coneflower and thyme extracts into the diets of chickens had not significant
effects on their growth performance in the overall period of the experiment and carcass traits as well. Using
coneflower and thyme extracts in broilers diets has a booster effect on the antibody titer against influenza, while
no positive effects were observed for Newcastle disease. Adding coneflower and thyme extracts into the diet of
chickens prominently decreased the all types of blood lipids. No synergistic effects were observed between
coneflower and thyme extracts wherever they had a significant effect on assayed parameters.

Keywords: Blood’s lipids, Broiler chicken, Immunity, Medicinal plants, Performance
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Table 1- The ingredients and chemical composition of basal diet

4l o lesd S5 5 Shd s sl =19
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(32)3) Shys> olge Post molting Molting
Ingredients(%) M5 Sy b as)2 50 Mg 1035055 20y Loy
50 % to production peak 5 to 50% production Diet2 Dietl

2 47.00 50.40 55.35 -
Corn
PAS g - - - 50.00
Wheat bran
b 25.40 24.50 22.30 -
Soybean
# 11.00 8.50 10.00 -
Barley
1.

N 1.00 1.50 1.50 -
Organic herbal powder*
bgw %9, _ 2.20 1.80 1.50 -
Soybean oil
Shud el 53 1.90 172 1.75 -
Dicalcium phosphate
(B30 23) Sl S 9.20 9.00 5.00 50.00
Calcium carbonate
S 0.20 0.20 0.20 -
Salt
O P 0.15 0.20 0.20 -
Sodium bicarbonate
Seig 0.81 1.01 1.00 -
Bentonite
o 0.12 0.12 0.15 -
Methionine
o 0.10 0.05 0.05 -
Lysine
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Threonine
ol 0.05 0.05 0.05 i
Choline
2 . 1
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Vitamins (A,E,D3,K,Beomplex) ' ' '
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Energy (kcal/kg)
"‘w” 16.84 16.48 16.13 7.85
Protein
b 358 3.58 3.61 5.50
Fiber
o 0.91 0.83 0.80 0.22
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Ot Orlaeie 0.77
Methionine + Cysteine

- 4.10
Calcium

P 0.46
Phosphorus

W 0.134
Sodium

0.75 0.73 0.19
3.99

2.43 19.57
0.42 0.43 0.10
0.148 0.149 0.025
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2200 mg/kg B2 1000 mg/kB1 1000 mg/kg K3 8000 Iu/kg E 1320000 Iu/kg D3 3200000 lu/kg A 360 mg/kg B9 16000

sl 3000 Mg/Kg st sl A4000mg/kg g8 30 mg/kg o5 9 mg/kg B12 1600 mg/kg B6.12000 mg/kg cpwwls 3200 mg/kg LIS

1 Each kg of herbal organic powder contains: Energy 2440 Kcal/kg, Protein 10.9%, Fat 3.3%, Fiber 22.4%.

2Each kg of minerals and vitamins supplement contains: Manganese 36000 mg/kg, Zinc 32000 mg/kg, Copper 3200 mg/kg, lodine
480 mg/kg, Selenium 88 mg/kg, Iron 16000 mg/kg. 3200000 lu/kg vitamin A, 1320000 lu/kg vitamin D3, 1000 mg/kg vitamin K3,
8000 Iu/kg vitamin E, 1600 mg/kg vitamin Bs, 12000 mg/kg Niacin, 3200 mg/kg Calpan, 1000 mg/kg vitamin B1, 2200 mg/kg
vitamin B2, 360 mg/kg vitamin By, 9 mg/kg vitamin B2, 30 mg/kg Biotin, 3000 mg/kg Antioxidant, 44000 mg/kg Choline.
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Table 2-Antioxidant activity of Hibiscus sabdariffa

o o sl
Traits Hibiscus sabdariffa
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Calyx Leaf

(3233) I sl
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Total antioxidants (%)
(5 22 2 25 o) Jgid
Phenol (mg/100g) 0.80 0.64
(3 2 5 hooslonst 18363  18.33
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Vitamin C (mg/100g)
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Table 3- Effect of Hibiscus sabdariffa plant extract on plasma antioxidant status and oxidant balance of old laying hens

s O sl Sy S5 sl Spls
gy »-‘5 0 Control (pS5ksT S k) (p55kTp S k) SEM P
Traits Units Hibiscus sabdariffa leaf Hibiscus sabdariffa calyx value
(mg/kg) (mg/kg)
300 700 300 700
lowdly IS licnsbly
zr']?fg‘(?df;f' Mmol/l 0.375°  0.490% 0.46220 0.757 0.735 0.0811  0.0140
Sy

55 MDA
Blood 2MDA ug/l 1.198  0.751% 0.813 0.633 0.640° 0.1277  0.0402
Loy o laguS by
zr']?fg‘(?df;f' Mmol/l 0365  0.442 0.420 0.570 0520  0.0959 05902

. -
55 MDA Ao
Blood MDA ug/l Sl 0.809 0.769 0.797 0.725 0.737 0.0485  0.6945
;i)’"':ﬂ SIQA na/g 2.04 1.93 2.03 1.84 1.85 0.119  0.6597

(P< 0/05) ol (6)l3 sino grlas i3y o > S yiio i By b 2Pl Silo glis L

IMeans *® with different letters in a row differ significantly (P<0.05).

2 Malondialdehyde

(49) 1 ¢ a5 1 (talidl s 35 iS55 clagye
PH ials L wlgi e (35 sl 19 29250 I sladgal (pizeen
iy Il dicsslen (slace STl 0y e o 5155 o
398 0k (Sglie sajls (ialS Coleg 3 5 ollas slas S
3y Slas S5t dey Sl 5 Ss 55 sly Sl olss (3)
o) ol Oldllas oS ol paus il 008 (SS BNy
2 Gl 005 (B S 033 e 0 )3 (0 sl 5l ool
45w o (8 0059 (g (ke 9 STt B puae 390
o sl So)lias p Sl 5 5 e 100 (el 02 L
055 09 9 Shed SGpas ) (Al cp i dg 0l 415

S lis el Hleg 4 Caws e

“Ere Sk Clio b5 sl SIF Gl looylae

el 02b G5 S Jgia 0 Sl g 0y o M550 sla
Sl (il ine U5 (90, Slae sl padls 1 iy sly
Eron5 0355 sty «Shyp L5 pd oS (p>0/05)
700 L 485 Jlas 585 50 (6,135,056 o> (Vb 9 oo
dg oAl 4l () gl SpelS ojlas p)SelS )3 035 e
Sy g Sy d Canl S ()05 050 o yd i8] b sdalie
Jiail bl &5 2l (54) Gy sl 0 29250 slagy o ulsied
i8] s Wl e ol el g 35 1) gyl slaesi S &,
Ay Sl oS 50 5 A8 )3 (03)) Slein) eelug Fiwsn
3 S 48 s JaSo cad ond ()15 (20) 295 ¢ 0 o35
3y ol 3y sba 13 39290 e Sy pwlgind
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Table 4- Effect of Hibiscus sabdariffa plant extract on immune system of old laying hens

e ol (pSshSTe S ) 25 sl S O Sl Speld
Traits 0)9 Control  Hibiscus sabdariffa leaf (S 5STp 3 o) SEM  *P-value
(mg/kg) Hibiscus sabdariffa calyx (mg/kg)
300 300 700
iaif‘ftt 8.00 8.75 8.25 8.12 0.307  0.4596
ntibody titer
f{:i(;:ph”e Sy 18.12 19.37 20.75 17.50 27.25 2970 0.1932
Lymphocyte 81.87 80.62 79.25 82.50 72.50 2982 0.1769
i;i;tis();jtiter 7.12 8.50 7.87 7.25 0.595 0.5064
f{:i(;:ph”e 55§ 23.00 25.25 27.50 28.75 28.75 1.587  0.0902
J 4
f;:nfhocyte 75.75 71.00 62.25 66.75 53.50 5.022 0.0591

(P< 0/05) cal (613 sino grlas i3y o > Sy i By b 2Pl Silo glis L
IMeans *® with different letters in a row differ significantly (P<0.05).

100 graws aliusg 4 S5 0593 5 ()55 S8 55 9 Jo il >
slagin) 2 osalie (55 sl Sy ojlas Sk 3 p 5 L
ok LS 5 st Vi) (o g s ialS o (7 56
wle i 5 @l GLagdisrs 99 yo & 35 sl Sy
Sl JUineg) Cond 50 @ly slopBion 5 (D)5 sl
9 (S 6l (IS LS s Bl e &S Cul (glodg,
JraSphen slaog)S GuiSeny dlusg 4 Slg5 0 a3
SIS g0 b (e SheS B9 Sy 09,5 b3 JUb
s> el ) aipelipnd 5 (B9 s pdoBlsS ol cal jl g an>
(S5 3 5 el e 55 £ (553, s 15 {55)
0P S5 el g St Gpae pials Jlis 4 55955 5IS
h o 35l Sals wrd e (gla gl st 3 (35) sl
0118 5g 0 sl 3531 1y oy sl (SaS)lae 3l 4y
26 & 2) 35loshy e (5l joS ST o 3MualWl) ol yamngy S
Sl o8 53,5 )15 (34) hlSen 5 o2LLsS s B b 51 (4]
oo dasg 2 (055 Sl S e S50 1 (0) S3s)S
315568 Qe Cuw prdw 4 diunly 35615 glaosins Jlas]
a9 Shgd oS Gpas S @ NN «SUgi 093 yd b 039,
2 ob sl Suals Jl (o)l slam il S mi g ol Sl
D955 3 dne « g5l 0)93 BUS i3 9IS daw

1- Endogenous

bgye £ro055 09 9 Shyd Gpan (oS s Jlos I
Syl 0)las S5 S 15 pyS ko 300 L &S 35 S5 4,
ol Son Shigd bypmn pials (4 Jlos) w08 435 55 sy
Jto (55 sl 29290 (ladsd L (B oml da S 4
S8 o 51 a3 5 155 oKyl il g LS
EndaoilsS SalS oo a5 A3l (B slam T Lol
55 &35S 09 0l (30) 35500 22 5 Shdmgr S «OoS9x
o9 o § Eren 5 iy e Cute dbaily > 4 Yl
L plesed ) hShss doyd (os (yioljél . (10) by
slayled plo a5 Eron>Y (1j9 9 J|)9'> Bpas (o u...mlf
d9a0 (P>0/05) i sanlive il o b dunlio p jub civlojl
Ja5 oy (oond Sgntp 4D )3 9 (GI)F eSS 0358 (g4
ol slaassl, U Soalen (p>0/05) cusls Jlis 4 1, STygs
b 5 oeSs En)lsS LialS (23) oSen 5 S5 < simoiy
L odd pdss slaS'ed o 1) Slyss i oy 2o lojen o
o)las (s S3l al) mb b gl il 8 @b Gl oy
= oot Sl La g8 L IS psbo 42535 5138 {56501
ey B 5 Slas g g3k Blge (g R )l
oy bpnaS bl a3y yinlgid alox 5l (35 (sla )3 25290 LS
a5 e ol 505 lipl (B ire 1 JT clasd o
lesly EalS IS 55 sl e 5,Skos 1 1y o sl 5 Wyl
9 oS g (Bl (3 (plendan el ol )
o L auglio ) o yinlojl 93 ya )3 HDL haw jiol53l g LDL
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Table 5- Effect of Hibiscus sabdariffa plant extract on functional parameters of laying hens in postmolting period

cin wls (pSskSTe S k) 5 sl S P sl Sl
Traits Control  Hibiscus sabdariffa leaf (p5okST 2,5 o) SEM  'P-value
(mg/kg) Hibiscus sabdariffa calyx (mg/kg)

300 700 300 700
& % M5 {m)a 63.03 64.13 66.60 65.64 67.00 1.540 0.3597
Egg production (%)
(p5) &re 9 05 6Se g6 55 65.48 64.00 64.49 65.60 0.651 0.0981
Egg weight (g)
S £ 035 42.02 42.17 42.81 42.44 44,18 1.030 0.6008
Egg mass (g/day)
(39 )Q_F;) Shy> Spae 98.02 97.88 96.43 97.47 97.96 0.780 0.5897
Feed intake (g/day)
She s s 2.47 2.42 2.38 2.41 2.37 0.072  0.8999

Feed conversion ratio

(P< 0/05) cal (6, ino pas isdy 2 > S yiio gl gy b 2Pa Sibo cglis !
Means *° with different letters in a row differ significantly (P<0.05).

N353 aloyo 1 iS55 Er0055 03,5 (272 9 05> olerbin ool G55 sy oS 0 las 31 -6 g0
Table 6- Effect of Hibiscus sabdariffa plant extract on blood biochemical parameters and yolk lipid of laying hens in postmolting

period
Cho sy s (pskSTp S ) S5 sl S OF sl Spls SEM  'P-value
Traits Units  Control Hibiscus sabdariffa leaf (2,5 okSTp 5 o)
(mg/kg) Hibiscus sabdariffa calyx (mg/kg)
300 700 300 700
Josds’ mg/dl  188.012 178.80% 155.50° 169.56% 186.50% 7.441  0.0409
Cholesterol
ypelS e mg/dl  1867.76°  1825.07% 1556.25° 1674.73® 1940.512 68.599  0.0084
Triglyceride
Se5 mg/dl  204.96% 166.85% 126.42° 166.74% 197.812 14503 0.0125
Glucose
pb e mg/dl 6.17 5.55 4.42 5.13 6.13 0.602  0.2592
Total protein
LDL mg/dl 90.43 82.62 62.60 74.50 88.60 8.046  0.1437
HDL mg/dl 67.43 68.63 72.02 70.22 68.36 8.966  0.9965
03y Jgyls’ mg/g  16.86° 15.40% 15.03° 16.77%® 16.6420 0.414  0.0165
Yolk cholesterol
03) 4 yeslSis mg/g  184.56 162.57 154.24 172.93 170.50 8.702  0.1993
Yolk triglyceride

(P< 0/05) ol (613 sino grlas i3y o > Sy i By b 2Pl Silo glis !
Means *° with different letters in a row differ significantly (P<0.05).

Sl 53 39250 St dousl S (g ygb 4y (il ppus (glod
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Table 7- Effect of Hibiscus sabdariffa plant extract on blood biochemical parameters of laying hens in molting period (mg/dl)

s (pSeksTe S ) 25 S Sy

OB sl Syels

Traits Control  Hibiscus sabdariffa leaf (pySokSTp 5 Jse) SEM  'P-value
(mg/kg) Hibiscus sabdariffa calyx (mg/kg)

300 700 300 700
s puds 179.95° 173.02%0 143.83° 167.502° 178.36% 8.254 0.0457
Cholesterol
'bwlsdf 609.70% 525.78% 446.70° 510.77% 544.72% 31.003 0.0299
Triglyceride
F 177.67 177.03 172.79 175.11 177.43 16.220  0.9994
Glucose
P oo . 6.05 5.88 5.67 5.79 6.00 0.704 0.9948
Total protein
LDL 81.84 76.23 50.98 69.56 80.61 8.128 0.0952
HDL 70.82 71.37 75.85 74.75 70.87 6.908 0.9736

(P< 0/05) o (6)l3 sino gelas i3y o > S yiin i Bgys b 2Pl Silo glis L
IMeans & with different letters in a row differ significantly (P<0.05).

s e 4 (20) 3,5 o L 53 JgalS ) Een5S 03
cbale als s 4 wlgi e Eree50 )3 29290 Jg S JialS
h Eree5 Jgyds (ials 503 Byb sl g3 Jg s
a5 ol s 2y Jl 3 slaJgSdsh sl Sl 4 ol s
by 03)) (ol s lois @ oz 9 JormalS 390000 o
22 9 JordS ke o 13 9 095 @5 Lo iS5l sy
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w o) Gy sl by a5 e (33) olilSen g oS
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=y 0alS (29) o LSen ¢ guislyn aiadly Lo pe 2 yunlS
P53 S oLS )3 39290 Jg gty 2 |y 55 slo bawys
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sl 5Ll lie 53 1l (63) ol Lo ol 51 Jgals
oS 1535 JUis e 1y p oo Jgyals clale jials «sglio
oialS ;05 S5 (65) 34 e (solyiuo (slaowl jriw Gyo
sbadgdh dowg @ g5 LDL (gals Sl <0063 Jg paslS
sbadsdd olas cuslord (B)lS a3l (b5 b 53 29290
sbadsbo ghw 55y LDL laoxs s MRNA oly (55 sls
ol o ;S oyl iy (50158l Caww cdzis 3 5 0 Liulidl 1) WS
DL juip de oS & lawdly JILDL JUisl aliwg 4 b 3l
LDy LDL Jg s’ clale (jials’ o coleg )3 5 a3 plos
(76) 53,5
g 0 35 035 Jg el o (oS ey95 Jg pudS Lo
A odaltio (B sl Sy olas p)SelS 13 05 Lo T00 o
S (MesS 53 o aidlu Jg S 5l (Sl jlade (S b &
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1- Turn over
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The Effect of Sour Tea (Hibiscus sabdariffa) Plant Extract on Immune System,
Plasma Antioxidant Status, Oxidant Balance and Blood Biochemical and
Functional Parameters of Old Laying Hens
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Introduction: Stress increases the need for antioxidants, decreases eggs production and weakens
immune system of laying hens. Since there is insufficient knowledge about overcoming natural stress conditions
with minimal cost and side effects in old laying hens, the medicinal herb contained flavonoid and polyphenolic
compounds are concerned. Apart from estrogenic, antibacterial effects and cholesterol reduction property that
will result to lower cholesterol deposition in poultry products and where calyx and leaf of Hibiscus sabdariffa
are known as potent antioxidant. Therefore, these experiments were designed to investigate the effect of Hibiscus
sabdariffa extract as natural antioxidants on the immune system, blood biochemical parameters, plasma
antioxidant status and the antioxidant balance of laying hens during molting and post-molting periods, also,
laying performance and egg yolk cholesterol in the second phase of laying hen egg production.

Materials and Methods: In these experiments, aqueous-alcoholic extract of calyx and leaf of Hibiscus

sabdariffa were prepared and sprayed on feed at levels of 300 and 700 mg/kg. One liter of %96
ethanol/distilled water mixture (30:70) were used to infuse 100 g each of the plant material (calyx or leaf)
for 24 h. During the pre-experimental stage, minerals composition and antioxidant properties of Hibiscus
sabdariffa were measured. Each of the main experiments, were conducted with 200 laying hens in a completely
randomized design. In both experiments, five treatments consisted of control diet (basal diet), basal diet with 300
and 700 mg/kg of leaf extract of Hibiscus sabdariffa and basal diet with 300 and 700 mg/kg Hibiscus sabdariffa
calyx extract. In both experiments, the blood cholesterol, total protein, triglyceride, LDL, HDL, glucose and
malondialdehyde were evaluated by Spectrophotometer auto analyzer. In the end of each experiment, immune
system and plasma antioxidant status for 2 samples from each replicate were determined. The egg production,
egg weight, egg mass, feed intake and feed conversion ratio were recorded weekly. The egg malondialdehyde
was determined during post molting period. In order to measure the level of yolk cholesterol and
triglyceride, in the end of the experimental period, 2 samples were randomly taken from each replicate
and after separating the yolks and mixing them, were analyzed by Spectrophotometer auto-analyzer with
enzymatic method. The data were statistically analyzed with the general linear model by SAS software. The
mean differences between treatments were studied by Tukey's test.

Results and Discussion: Although there was more vitamin C in the leaf compared to calyx, the
antioxidant activity including total antioxidants, phenols and anthocyanins in calyx were higher than
leaf. In both experiments, plasma antioxidant status of laying hens in a dose-independent manner were
improved. During post molt period, attempt to increase oxidative stability of plasma and egg yolk also,
improving plasma antioxidant status by dietary supplementation of Hibiscus sabdariffa extract was not
significant, however, the Hibiscus sabdariffa calyx at 300 and 700 mg/kg levels, significantly affected plasma
MDA and total antioxidant capability during molting period. In both experiments, the relative increase in
antibody titers and the ratio of heterophil to lymphocyte were observed by all treatments as compared to the
Control treatments. Hibiscus sabdariffa showed to have no significant effect on performance parameters.
Probably, the negative effect of polyphenol compounds found in Hibiscus sabdariffa on digestive
enzymes decreased lipid, protein and carbohydrates digestibility, thus reduced feed intake, egg weight
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and total blood protein, insignificantly, blood glucose and cholesterol, significantly. Also, the Hibiscus
sabdariffa, especially leaf, decreased the yolk cholesterol and triglyceride. On the other hand,
supplementation of Hibiscus sabdariffa at 700 mg/kg, improved production performance following
feed conversion ratio compared with Control treatment that's probably due to quercetin and daidzein
phytoestrogens found in Hibiscus sabdariffa. It seems that some compounds in Hibiscus sabdariffa,
including phytoestrogens and organic acids that has been reduced the negative effect of other Hibiscus
sabdariffa components on the performance of laying hens.

Conclusion: It can be concluded that Hibiscus sabdariffa, especially its leaves, which are discarded in most
countries, including Iran, have the significant beneficial effects, such as anti-lipid effects, improvement of total
plasma antioxidant and oxidative balance of old laying hens, with minimal cost and no significant negative effect
on functional and immune parameters. It seems that finding of effective dose of Hibiscus sabdariffa is important
to achieve layer hens’ maximum efficacy according to the test conditions and can economically be extended the
range of its usage.

Keywords: Antibody titer, Malondialdehyde, Molting, Sour tea.
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Figure 1- Electrophoresis of PCR products on 1% agarose gel
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Figure 2- Band patterns of Pomc gene in Cobb broiler, obtained from acrylamide gel and stained with silver nitrate
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Figure 3- Band patterns of Pomc gene in Ross broiler, obtained from acrylamide gel and stained with silver nitrate
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Introduction: The central melanocortin system appears to be an important mediator of the actions of both
leptin and insulin, which are key elements in the control of energy balance. Proopiomelanocortin (POMC) is a
complex precursor protein that is proteolytically cleaved to a variety of biologically active and important
neuroendocrine peptides. The POMC gene is expressed mainly in the anterior and intermediate lobes of the
pituitary and in the arcuate nucleus of the hypothalamus, and at a lower level also in a wide variety of peripheral
tissues and of brain regions in mammals. It produces many biologically active peptides via a series of enzymatic
steps in tissue-specific manners, which have important roles in the regulation of appetite, sexual behavior, the
movement of melanin produced from melanocytes in skin and the production of endogenous opioid
peptides with widespread actions in the brain. In chicken, the POMC gene consisted of three exons and two
introns and its protein has 251 amino acid residues with nine proteolytic cleavage sites, suggesting that it could
be processed to give rise to all members of the melanocortin family, including adrenocorticotropic hormone and
alpha-, beta- and gamma-melanocyte-stimulating hormones, as well as the other POMC-derived peptides.
Considerable evidence has been collected indicating that POMC mutations are associated with obesity.

Materials and method: Blood samples were collected in EDTA vials from one hundred Ross and sixty
Cobb broiler chicks, stored at -20 and their DNA was extracted using the modified salting-out chloroform
method. Polymerase chain reaction (PCR) was carried out by specific primer pairs to amplify a 444bp fragment
from a part of exon two of the Pro-Opiomelanocortin gene. The pattern of all samples was determined through
single stranded conformation polymorphism (SSCP) analyses by Acrylamide gel using silver nitrate staining.
The associations between polymorphisms (patterns) and the growth traits (live and carcass weight, and the
weight of breast, thigh, back and neck, wings, liver, heart, bursa of Fabricius, pancreas, paraventricular,
gizzard and spleen) were evaluated using the GLM procedure of the SAS software.

Results and Discussion: The extraction or genomic DNA and amplification of 444bp fragment of Pro-
Opiomelanocortin gene were successfully done and it was polymorph in both strains. Two different patterns
were found in Ross strain, E and F patterns with the frequencies of 0.56 and 0.44, respectively. Four different
patterns were found in Cobb strain, A, B, C and D patterns with the frequencies of 0.63, 0.09, 0.14 and 0.14,
respectively. There was no significant association between the patterns and the growth traits. In Ross strain, the
effect of genotype (pattern) tend o be significant for carcass weight (p value = 0.054) and the chickens with F
pattern have more carcass weight than those with pattern E. In Cobb strain, chickens with B pattern tend to have
better slaughter yields compared to other patterns. Our results revealed that Cobb strain has more diversity in the
studied fragment of POMC gene than Ross strain.

Conclusion: Energy homeostasis and body weight (BW) are regulated by coordinated actions of multiple
genes. For significant economically traits, improvements in BW can be achieved through mass selection whereas
feed conversion is relatively more difficult to improve. Gene polymorphisms can be used for improvement of the
production traits by genetic selection, if the allelic association with the traits be determined. The variable
associations of the identified polymorphisms may be a result of the differences in the population characteristics,
seX, or both, indicating that the selection criteria may influence the production trait associations. This should be
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taken into consideration while selecting for the desired production traits. Additional studies are required to
expand the genetic and physiological aspects involved in feed intake, digestion, and metabolism. The genomic
diversity also has important implications in the evolutionary dynamics of species. Investigations of
polymorphisms are useful for better understanding of the gene function, and those associated with commercially
significant production traits have a potential for usage as molecular markers for selection programs. In summary,
the identified polymorphisms and their associations with the traits of economic importance in the present study
provides greater insight into the role POMC gene involved in energy balance in poultry and points toward the
potential application of the findings for the enhancement of production traits by marker assisted selection.

Keywords: Broiler chicks, Growth traits, PCR-SSCP, Polymorphism, Pro-Opiomelanocortin gene.
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Table 1- The OOB and CV error values for different combinations of tuning parameters in random forest and Boosting models

Sigtogy Blad S5
Boosting Random forest

Ntree! Tc? Lrd CV error* Mtry® Ntree Nodesize® OOB error’
100 1 0.1 119.481 100 500 1 269.41
100 0.05 118.37 100 500 5 269.58
100 0.1 115.45 100 1000 1 267.32

100 0.05 101.54 100 1000 5 268.28

100 10 0.1 108.92 100 2000 1 266.52

100 10 0.05 94.14 100 2000 5 266.98
1000 1 0.1 97.24 1000 500 1 258.40
1000 1 0.05 106.82 1000 500 5 264.37
1000 0.1 100.30 1000 1000 1 255.94
1000 5 0.05 79.23 1000 1000 5 262.56
1000 10 0.1 85.19 1000 2000 1 255.25
1000 10 0.05 7111 1000 2000 5 260.45
2000 1 0.1 99.42 2000 500 1 257.33
2000 1 0.05 83.82 2000 500 5 261.21
2000 5 0.1 88.56 2000 1000 1 251.15
2000 5 0.05 73.42 2000 1000 5 259.34
2000 10 0.1 92.15 2000 2000 1 253.54
2000 10 0.05 71.32 2000 2000 5 260.22

! The number of trees to grow
2 Tree depth or tree complexity

3 Shrinkage rate or learning rate

4 Cross validation error

5 The number of SNP randomly selected at each tree node

6 The minimum size of terminal nodes of trees
7 Qut-of-bag error
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Introduction: The development of genotyping technologies has facilitated the genetic progress of breeding
programs by implementing genomic selection (GS). In fact, the accuracy of genomic evaluations has been
enhanced via GS and quickly spread in livestock breeding. For several decades, most phenotypic variation in
dairy cattle populations had focused on continuous traits especially milk yield. From an animal breeding
perspective, pay attention to this category of traits because of negative correlation with novel functional traits
leads to reduction in genomic merit of these traits. Considerable advances along with increasing economic
benefits in modern animal breeding programs requires better understanding and the direct inclusion of novel
functional traits. Since many prominent traits in livestock including disease resistance and calving difficulty,
present a binary distribution of phenotypes (and are often termed threshold traits), thus these traits are important
in animal breeding due to importance of animal welfare and human tendency for healthy and high quality
products. Threshold nature of most functional traits, affected by multiple genes, non-compliance from Mendelian
inheritance and normal distribution are challenges for accurate prediction of GEBV using statistical methods in
such kind of traits. Machine learning methodology as a non-parametric method commonly extended to solve the
challenges of genomic selection for threshold traits. Random Forest (RF) and Boosting are powerful machine
learning methods in order to recognize gene-gene, protein-protein and gene-environment interactions, to detect
disease associated genes, to model the relationship among combinations of markers, to select genes associated
with the target trait, to identify the regulatory factors in or protein and DNA sequences, to classify various
samples in gene expression of microarrays data and to improve accuracy of genomic prediction. The objective of
current study was to investigate the role of threshold phenotype rate of training set and different genomic
architecture on performance of RF and Boosting methods. In this regard, per-determined and tuning input

parameters of each method is a basic step to achieve maximum genomic accuracy.

Materials and Methods: A population of 2090 animals genotyped for 10,000 markers was simulated using
QMSim software. In the first phase, over a time span of 1,000 generations, a historical population was provided
from 1045 females and 1045 males. In the second phase, in order to produce a realistic level of LD, bottleneck
was used. For this purpose, the population size decreased over 100 generations to 209 individuals. In the third
phase, the population size increased over 100 generations (2030 females and 60 males). All 2090 individuals of
the last historical generation served as founders and using a random mating design expanded the recent
population by simulating an additional 10 generations. During these generations, replacement ratio was set at 0.2
and 0.50 for females and males, respectively and selection of candidate individuals were based on EBV and age.
Each mating produced only one offspring with a same probability of being either male or female. Individuals of
generations 6 to 9 was used as training set, while the whole generation 10 was considered as validation set.
Genomic population were simulated to reflect variations in heritability (0.05 and 0.20), linkage disequilibrium
(low and high) and number of QTL (200 and 600) for 29 chromosomes; therefore, four different scenarios
including | (10K SNP, h? =0.20, LD = low and 600 QTL), Il (10K SNP, h? = 0.2, LD = low and 200 QTL), IlI
(10K SNP, h? = 0.05, LD = low and 200 QTL) and IV (10K SNP, h? = 0.05, LD = high and 200 QTL) were
simulated. In order to create different rates of discrete phenotype, the animals phenotype of training set was
coded asl (inappropriate phenotype) depending on whether their phenotype residuals was less than the average
of residuals (&) or &- 150, for the first and second approachs, respectively, and other individuals was defined

ascode O (appropriate phenotype). In order to tuning input parameters of the model, different levels of mtry
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(100, 1000 and 2000), ntree (500, 1000, 2000) and nodesize (1 and 5) for RF and ntree (500, 1000, 2000), tc (1,
5 and 10) and Ic (0.1 and 0.05) for Boosting were considered.

Results and Discussion: The least of out-of-bag (OOB) error was obtained for mtry= 2000, ntree= 1000 and
nodesize= 1 in RF method while the least of cross validation (CV) error was observed for boosting method with
mtry= 2000, tc= 10 and Ic= 0.05. In all scenarios, RF algorithm was showed a wide range of genomic accuracy
(0.287 to 0.57) compared to Boosting method (0.4 to 0.58). Accuracy of genomic predicted was decreased in RF
and Boosting with increasing the inappropriate phenotype, because of more individuals are in the vicinity of the
average normal population for the first approach (£)compared to the second approach (&- 15D,), therefore leads

to more classification errors (coding)and decrease of the genomic prediction accuracy. RF and Boosting showed
a high performance when high-heritability traits were controlled by a large number of QTLs. Increase in number
of QTLs generally led to a major improvement in RF accuracies, while a negligible positive effects were found
for Boosting.

Conclusion: The composition of training set and population genomic architecture were two basic factors
affecting accuracy of genomic prediction in machine learning methods. Interactions among predictive variables
(SNP), self-healing and high potency to decrease training error were considered in Boosting method resulting in
more accurate estimation in this method compared to the other RF method under all scenarios.

Keywords: Cross validation, Heritability, Linkage disequlibrium, Machine learning, Threshold traits
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Table 1- Genotype frequency of BIEC 2-808543 SNP
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Table 2- Effect of BIEC2-808543 genotypes on chest circumference, withers height and leg length
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chest withers leg chest withers leg chest withers leg
circumference  height  length circumference height length circumfere height length
nce
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Akaike information criterion
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Table 3- Genotype frequency of BIEC2-80543 SNP in Thoroughbred, Arab, Hanoverian, and Yili, breeds
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Table 4- The average score beauty of hand and legs, neck, and head in studied horses (centimeter)
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Table 5- The average of withers height, chest circumference and leg length in studied horses (cm)
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Introduction:

Body size is one of the main features for the classification of horses. Among these features, the length of the
body is one of the aspects that considered essential for animal's nutrition and height at withers applies for intra-
species separating. Genome Wide Association Studies have demonstrated LCORL gene code a transcription
factor that those polymorphisms are associated with skeletal frame size and body length. Recently, BIEC2-
808543 SNP located upstream of LCORL was identified as a genetic diagnostic marker associated with withers
height and also the length of Cannon bone in Thoroughbred horses. BIEC2-808543 is This SNP effect on TFIID
binding site in TATA box. The substitution of C to T allele causes changes affinity of TFIID to TATA box.
because of this is the effect on indicating TFIID by a pro-motor nuclear element which is the first step in mMRNA
transcription and in result effects on other transcription factors of bone-like AP-1, activator protein-1
transcription factor complex, AP-1 is activated as one complex of mMRNA and subsequently transcription get
higher. On the other words, skeletal bones are expanded by three chondrocytes, osteoblasts and osteoclasts cells.
The difference and performances of these cells are regulated by some special factors that are effective on gene
expression.

Near the LCORL gene in chromosome 3, there is a QTL which is associated with height at withers,
composition of legs, length of horse' s rump, head and jaw of the horse. The purpose of this research was
studying of genotype and allele frequency of BIEC2-808543 and its relationship with body size in Iranian Arab
horse.

Materials and methods:

A total of 152 (85 males and 67 females) Iranian Arab horses were used in this study. All horses were born
between 1990-2015, and the mean of age was 7.3 years. All horse's data were registered at WAHO and was get
from Yazd Arabic Horseshoe. The time of this research was 1396 and the information was gathered from horse
breeding clubs in the city of Ashkezar. The city of Ashkezar is the center of Arabic horse breeding.
Measurements included withers height (cm), chest circumference (cm), and leg length. Also, each horse was
judged as view of foot, head and neck and score of 0-20 was registered. The referee of this research was
experienced experts in the Iranian horses' club located in Yazd. Blood samples were collected from 141 animals
and in the molecular genetic laboratory of Islamic Azad University of Ashkezar stored at —20°C. Genomic DNA
was extracted by Gene All kit (Company Gene All, South Korea) according to the manufacturer’s protocol. We

used Thermocycler for PCR and duplication fragments. The volume of the reaction was 25 ul including 14 pl
master mix, 1 ul forward, 1 pl reverse, 9ul water. Genotyping for BIEC2-808543 was performed using by PCR-
RFLP by Alul (Company Sina Clone) restriction enzyme. primer designing was applied primer 3 software and
the Restriction Mapper software (Online site was used) for PCR was used to distinct the used restriction enzyme.
Forward primer sequence has TGGAGTCAGTTGGGTTTAATG and Reverse primer sequence has
GACCGGATAGCATAGAGAGAG. Genetic association analysis for withers height, chest circumference, leg
length, and judgment scores were performed using SNPassoc package (R software). compare mean between race
and show horse was performed using Non-parametric mann-whitneyU. Weir&Cocker ham'sFst was estimated by
FSTAT software.
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Results and discussion:

Results of Genotyping of BIEC2-808543 SNP showed that one of the horses with the name of Meraj
Mofidian (father name: Zelzeleh) is CT. The others were TT genotype. In this study 99/2% of horses had the TT
genotype. Results represent fixation of T allele of BIEC2-808543 SNP on this gene in Iranian Arab horses. There
was no significant difference between scores in three aspects, hands, legs, head and neck of show and race
horses. Also, Genotype frequency of BIEC2-80543 SNP of show and race horse was similar. Estimated FST
between race and show horses was tiny amount (-0.005) and show no genetic difference of LCORL gene
between two groups. Though there was no significant difference of withers height, and leg length and judgment
scores between race and show groups.

Conclusion:

Allele T in BIEC2-808543 polymorphism in Iranian Arab horse stabilization and approves endurance of this
breed. Race Iranian Arab horse have bigger Chest circumference because of racing in short distances.

Keywords: Arab horse, BIEC2_808543 SNP, Body size, LCORL



« Scientific Journal»

Iranian Journal of Animal Science Research

Vol. 12

No. 1

Publisher: Ferdowsi University of Mashhad (F.U.M.)

Responsible Manager: H. Nassiri Moghaddam (Prof.)

Editor-in-Chief: R. Valizadeh (Prof.)

Editorial Board:

R. Valizadeh
M. Danesh Mesgaran
G.R. Ghorbani

S.M. Tabatabaee
M. Chaji

H. Nassiri-Moghaddam
A. Golian
J. Pour-Reza

F. Boldaji

A. Hassanabadi
B. Dastar

J. Zamiri

N. Pirani

M.R. Nassiri
M.Tahmoores pour

S. Zerehdaran
M. Sargolzaei

Ruminant Nutrition
Ruminant Nutrition

Ruminant Nutrition
Ruminant Nutrition

Ruminant Nutrition

Poultry Nutrition
Poultry Nutrition
Poultry Nutrition
Poultry Nutrition

Poultry Nutrition
Poultry Nutrition

Animal Physiology

Genetics & breeding
Genetics & breeding
Genetics & breeding

Genetics & breeding
Genetics

(Prof.)
(Prof.)
(Prof.)

(Proft.)
(Asso. Prof.)

(Prof.)
(Prof.)
(Prof.)
(Prof.)

(Prof.)
(Proft.)

(Prof.)
(Asso. Prof.)
(Prof.)
(Prof.)

(Prof.)
(Asso. Prof.)

Printed by: Ferdowsi University of Mashhad, Press.
Address: P.O. Box 91775-1163, College of Agriculture, Ferdowsi University of Mashhad, Iran.
Phone: +98-51-38804656

Fax: +98-51-38787430

E-Mail: ijasr@ferdowsi.um.ac.ir

Web Site: https://jjasr.um.ac.ir

Spring 2020

(F.UM.)
(F.UM)

Esfahan Technology University

Bo Ali-Sina University of Hamedan

Agricultural  Science
University Of Khuzestan

(F.UM.)
(F.UM.)

and Natural

Esfahan Technology University

Gorgan  Agricultural
University
(F.UM.)

Gorgan  Agricultural
University
Shiraz University

Shahre kord University
(F.U.M.)

(F.UM.)
(F.UM.)

and Natural

and Natural

University of Guelph, Canada

Resourses

Resources

Resources



